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NOTOAA GRANULES

Transformation of certain Carminative and Aro-
matic drugs (Ginger ete.) into NOTOAA provides
Physicians with a therapeutic Agent of extremely
high potency to cure Acute Appendicitis dramatic-
ally without operation.

A NOTOAA contains no purgatives to make the
case worse ; no opium to mask the symptoms until
too late ; does not interfere with any line of treat-
h ment and does not fail in correctly diagnosed Acute
Cases. Ifis not & quack nostrum but a scientific
discovery, unparalleled in the Annals of Medicine.

It is therefore binding on Physicians to always
try this Elixir of Life before resorting to knife. Ir
RELIEF I8 OBTAINED YOU HAVE AVOIDED A RISKY
OPERATION ; IF NO RELIEF WITHIN HALF AN HOUR
PERFORM THE OPERATION IF 80 DECIDED.

Write for Interesting Literature

Bots. of 25 granules Rs. 12/- each ; same, as
Sample to Physicians Rs. 5/- if paid in advance.

THE KUSHMOL PHARMACY
E/23, Victoria Park Street,

BENARES CITY L

PHTHISIN

REGD.

Indicated in

PHTHISIS and ASTHMA

Full course 10-20 Bi-weekly subcutaneous injections
Innumerable tests and testimonials

Sputum of Mrs K. S. before and after 13 injections

SYRUP PHTHISIN

for oral use in Phthisis, Asthma, and Chronic Cough | |

HEMO-SARSOL
The ideal Blood-purifier, Blood-former, Alterative
and Tonic

 PHTHISIN LABORATORIES -

BENARES CITY-~(INBIA)
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Coughs, Bronchitis, Asthma,
Laryngitis and other Res-
piratory Affections . . . .

A Bronchial Sgdative

Control the cough that
weakens your patient. .

GLYKERON quickly relieves
this distressing symptom
because it contains medi-~
cally approved respiratory
sedatives. :

Your patients with respi-
ratory affections do better
when they sleep better—
without coughing.

GLYKERON may be admin-
istered to diabetics freely
as it contains no sugar or
syrup and causes no dis-
turbance of digestion.

Stimuloting Expectorant

GLYKERON loosens the mu-
cug in the bronchial pag-
sages and aids in its ex-
pulsion,

It lessens the haza
complications b g:t‘iu?gf

rid of germ-laden secre.
tions.

Prescribe it for the symp-
tggi of cough. Very %alg,-}

e,

GLYKERON supplied in 3 oz
as well as 16 oz. bottles,

DOSAGE: Adula, o
teaspoonfuls every :wonzr‘:h't‘::
hours ot ac longet intervaly as the
Individual case requires. Childsen
from ten drops to one cenlpoonful:
according to age.

oy
Literature on request

N H-SMITH COMPANY - -NEW YO

anuary, 1936
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p T Prophylactic & Curative
ANTI-MENINGOCOCCUS SERUM

Antitoxic & Antibacterial
Supplied in 10 & 25 c.c. bulbs

MENINGOCOCCUS VYACCINE

Issued in the following strengths:
| CURATIVE
100, 200 and 400 million per c.c.
- PROPHYLACTIC

1000, 2000 and 4000 million per c.c.
Prepared from standard strains, and other strains

of known high antigenic potency collected during the recent
Epidemic of Cerebrospinal Meningitis in different
of India, Calcutta, Delhi, Ahmedabad, etc.

‘Special rates for Hospitals,” Municipalities etc.

BENGAL CHEMICAL

parts

'CALCUTTA
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LIN. BETULAE Co. HEWLETTS)

Therapeuticnlly equivalent to several titnes its weight of Sodium Salicylute without causing headache, tinnituas,
&e.  Has proved most useful in the external treatment of pure Rhematism, Sciatica, Lumbago, d&e. The
external dose is ubout one drachm rubbed over the atfected parts.

In 5, 10, 22, 40 and 90-0z. Bottles. PRICE IN ENGLAND 10-6 per ib.

MIST. SENECIO Co. HEWLETTS)

Is an elegant and effective combination of Senecio, Hydrastis, Pulsatilla and aromaties, which has proved very
efficient in Amenorrhcea, Dysmenorrhoa and Menorrhagia. The compound has a most beneficial effect in Dys-
menorrhwn, relieving pain and regulating the flow. In acting more particvlarly on the uterine nerves,
it is of special value in the non-inflammatory form of Dysmenorrhwa. When anmmia and chlorosis are present
iron is an essentinl part of the treatment ; but Mist, Senecio is useful as u general uterine and nervine tonic.

PRICE IN ENGLAND 4-0z. bottles, 10d. oz. 10, 22, 40 and 90-0z. bottles 12-6 per Ib. .

VERONIGEN (Formerly known as MIST. VERONAL »;C.O':)"'i';;; 2
HEWLETT'S)

A liquid Preparation of this prompt and relinb_le _HYP'NOTIC has long been desired as » useful means of pro-
curing sleep. When given in reasonable doses it is claimed that it does not produce any toxie symptoms whatever,
and in ordinary cases of insomnia one fluid drachm of Veronigen (Hewlett's) is quite a sufficient dose for an adult
Dase for adulis,~—One fluid drachm diluted about one hour before going to bed.
For Nervous Sleeplessness in-Children—!10 to 20 minims diluted.

PRICE IN ENGLAND 12-6 per Ib.

INTRODUCED AND PREPARED ONLY BY

C.J. HEWLETT & SON, Ltd.
'35 to 42, Charlotte Street, London, E. C. 2.

Agents who stock Hewlett's Preparations.

' BOMBAY : CALCUTTA:
Beli Ram & Bros., Princess Street. B. K. Paul & Co.
COCHIN : Natham & Co. M. Bhattachatryya & Co.
CEYLON : Cargills Ltd., Colombo. Frank Ross & Co., Limited, ,




N VERTISER v
¢ : INDIAN MEDICAL JOURNAL AD
v THE INDIAN MEDICAL JOURNAL ADVERTISER [JANUARY, 1936 : JANUARY, 1930] THE ‘
¢ ”» ;
When ordering Spirituous Preparations | MhE RC URI US |
L S
ensure sallsfuction by speclfiyiny . Phygmomanometers

DOCTOR, THIS IS AS NECESSARY AS YOUR

6 ST AN I STR EET! 3 B R AN D STETHOSCOPE i.e., AS A PART OF YOUR VISITING

EQUIPMENT

‘Pressameter’ (Mevcurial Sphygmo-

manometer) is & most handy “blood
The strict adherence to approved methods of Pressuye  measuring instrument

ETYLARSAN

R ever devised. Reading ecan be )
manufacture and the rigid analytical control obtained accurately. The senle o 73 u|- ¥y
exercised during all stages of manufacture ensnre non-}l»)riuknbilel zul(ll clastic.  The AD
) o . " - . arni-belt and the balb is of the hegt
that all *‘Stanistreet” products are of the nighest rubber. The instrument ean easily
quality and of full therapeutic value. Unifor- be carvied and is always veady nt AND
. L your service = - . .
mity and dependability are outstanding charac-
teristics of all preparations by the “Stanistreet” Sphygmomanometer * Mercuriug® “ lNFANTlLE”
) o escribers  ar ssured of Is a handy one. It iy cheaper in
Laboratories, and p'&?‘c”he'? ¢ e”ﬂ . price and stands second to none,
corvect results if the ** Stanistreet” Drand is The bulb is of fine

India  Rubber and
the armlet iy of
black silk. Most
Handy and portable,
in Backelight case
Price Rs. 3.)-0-0 each

SMITH, STANISTREET & Co., Ltd. |™
ENTALLY ¥ CALCUTTA

used,

FOR
SYPHILIS

Manufacturers

International Surgical Co
e g

s for Madras
Agents jor Mac Sandhurst Road

THE MADRAS DRUG STORES, 98, Nyniappa Naick Street,

INTRAMUSCULAR
OR
SUBCUTANEOUS

. BOMBAY

: %
Ready ! 1935 qust out?

Injection Treatment in General Practice &
By ;
&“&It GUIRAL, I.M.S..‘, with a foreword by Maj. General C. A, Sprawson, Ho

norar ioi
eral, Indian Medical Service. The best Book on the subject in dz‘i\?lhysﬁl“i;ﬁn .
rice Rs. 6 nett. ¥

ystallised Therapy | M AV E} B AKER
By

3 It is a complete hy
in every known Disease. Beautifully Bound in cloth and gilt, R 10 net?.d book of

" Di ther F | PR ¥ - | LT'
ous Disease &B(y) er Fevers In lnc_ha ) (|ND|A) | . |

Dr. P. T, PATEL M.D., (Lond.) The only handbook dealing with all tropical diseases, speq; . N }
to Tndia. MENINGITIS, CEREBRO-SPINAL FEVERS, SMALL-POX, PLAGUE,peéﬁlgL?ﬁfg N in,CLl VE STRE ET, )

ETC., are treuted in a masterly way. This cloth bound volume is Rs. 8 nett.

Literature on Request

Special offer to the subscribers of tLe Indian Medical Journal on. their order for all

! the above ¢, \ , L C UT I A
at a time, Subseriber’s number should be quoted when ordering. . ree books W CA . E L ®

For further details of this concession awd for other medical books opite to :

IDEAL BOOKS Co., - D. A. NADKARN] & Co.
Medical Publishers and Booksellers, i Medical Publishers and Booksellers, ~

Lamington Road, BOMBAY 4 Gowalia Tank Road, BOMBAY 7

.
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GOUT AND RHEUMATISM ‘ INATIONS ¢
PHARMACEUTICAL COMBINATIONS & SPECIALITIES
GOUT and RHEUMATISM may be said to be due t BY
(a) UNDUE RETENTION OF THE PRODUCTS OF FAULTY METABOLISM Dr. U. B. Narayanrao, (liditor) Jlé(lzcal I?mest m‘ul Indian Jowrnal of Veneral Diseases”
(b) OVER-ACIDITY OR UNDER-ALKALINITY OF THE BLOOD STREAM with an introduction by
(¢) INACTIVITY OF THE ELIMINATIVE ORGANS Dr. G. V. Deshmukh, M.D., ¥.R.C.S. (ng.)., M.L.A,,
These conditions give rise not only to acute rheumatic inflammation of the joints ~ Pages: 375 Price: Rs. 2-8—0
and active congestive gouty attacks, but also act continuously to poison ail the 8 vo. Ed. 1932 Postage: Rs. 0—7 -0
tissues and organs with small, but frequently repeated, doses of toxic agents. Thug . . . ‘ . : :
the physician is frequently called upon to relieve vague muscular pains in varying Eminent medical ;nen'speakdl.uglily aboult o‘:r ll\l/l.atelrl(z;.Mcd:ica.bWeclll reviewed
parts of the body, counstituting what might be termed a more or less chronic by the leading medical Journals both in India and abroa

rheumatic infection of the entire organism.

OVER 4500 DOCTORS

The two cardinal indications in all such cases are: - ARE USING THIS MUCH NEEDED

() NEUTRALISATION OF THE HYPERACID STATE | REFERENCE BOOK OF EVERY DAY USE ON PATENT MEDICINES
(b) ENCOURAGEMENT AND STIMULATION OF ELIMINATION 1 | |
From the very nature of its com.position, SALVITZAE is especially adapted to : “‘ Think of a Speciality, m’f.‘,‘oﬁet,.n?'dgm?i'si°§.’m.
accomplish both of these necessary objects. It not only restores the alkalescence of | l “ INDEX and
the circulating fluid, but also materially aids, as a diaphoretic, diuretic, laxative and T I Think of a Disease’ Yoll"n3wyw§‘ffrtéhﬁnﬁscnmg
general anti-uratic, in activating the skin, kidneys and intestinal tract, thus bringing | )
. about a more rapid and complete elimination of the excrementitions substances. I YOU MUST be up to date in prescribing—It helps you.
American Apothecaries Company, New York | k YOU MUST know what you prescribe—lt tells you. [}

Y . | WHY NOT HAVE YOUR COPY THEN!
PEPTO-FER || LYNPH DEPOT IT SAVES YOUR TIME, T0O!

FOR ALL FORMS OF ANZEMIA SHIVPURI, GWALIOR STATE : - .Only few Copies remaining, so send your order at once.
A beneficial and pleasant-tasting tonie for sufferers from . R v ! -
anemina caused by the effects of malaria, hsemorghages, Fresh Glycermated Calf l}’m[)h Supplied
pregnancy, child-birth, lactation, and the disorders of in one gramme tubes at Re. _
menstruation and adolescence. Convalescents quickly. 8 € l/ less 25%

for orders of 1000 doses or over. Order form :

regrin health, strength and vitality when given PEPTO-
IFER, the tonic which helps to form Hemoglobin. It isalso

recommended to sufferers from dyspepsia and nervous Spedal terins for large quantities | TO Rayan pharmaCY’ (publiSherS)97, Gifgaon Rd" BOMBAY,40

complaints. . Dose: For particulars .
Adults: 1 liqueur glass after meals F2 apply to .—

Children : 1 to 2 teaspoonsful in water

k me ’ . ’ N E
- .P. P, : C o
Samples from the Sole Agents for India, Burma SU PE Rl NTE N D ENT Please Sen.d us ; 0? of

and Ceylon : Antoine Bentz, Dept. 10,
51, Bastion Road, off Hornby Road, Fort Bombay

Manufacturers : DARRASSE FRERES,
13, Rue Pavee, Paris, 1V, France.

(- .
G L(:Yuchllfg Dfl NE _ . G- (le;: S('l')S]\Ehg Please write Name
olloidal lodine for ) \ E oL legibly
(Subcutaneous Injection) 51 CH _ ._‘"3’.6“_, ES ‘ ' Address
ose 0 2 cc. Subcutaneous injection painlessq ‘ e i o - v
]1‘.1’}i)<::1.cio?1s;t in2 Plaguse, bPu':rpeml Fejvert, Dipriuh;n'a, 3E \

Carbuncle, Cellulitis, Rheumatism, Gout, Intractable
Neuralgias, Staphylococeal and Streptococonl infection
and all conditions where Intravenous Iodine is indicat-
ed. Supplied in 24 cc. and 12 ce. bottles and in boxes
of 1 cc. ampoules 8 in a box (@ Rs. 5, Rs. 5, & Rs. 2,
respectively.

The Indian Chemical and T Supplembnt ytui‘ﬂ?*r"!»: iy
Pharmaceutical Works i ooy ,

Signature

MEERUT | 385/4.30W£AZA1;¢~ALCTA y s
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LEPROSY

With Special Reference to its occurrence in India
by '
Dr. S. N. MALHOTRA,
M.B.B.S. (Punj.)., F.C.P.S. (Bom.)., M.D. (Volt.).
Chief Medical Officer, Jubbal State. Simla Hills

Contains the latest experience gained by the author in the treatment of
Leprosy at the General Sadar Hospita!l, and Jubbal Hospital during the last

ten years.

o
Few Medical Press Opinions:

Antiseptic—Nadras (Sept. "35):

“The Author gives a very interesting description of a plan ot' campa.lgn against
Leprosy The book is very practical and will prove instructive to both

students and practitioners”.

Practical Medicine—Delhi (Sept. ’35) :

«Tackled the difiicult problem in a more practicable way; will meet with wide
demand and prove quite instructive and- interesting to both stndents_ and

practitioners.”
The Indian Medical Journal—Madras (Oct. ’35) :

“ Is handy . . . is bound to be useful ‘to the General Practitioner and the
lay public in as much as the author’s treatment of the subject is simple, concise
and intensely practical . ... Heartily recommend this book™.

First Edition .. .. 193 .. .. Pages 110.
Price Rs. 4-4-0 and Postage As. 7

Can be had from the Publishers :

RAYAN PHARMACY,

97, Girgaon Road, :: BOMBAY 4

- N
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PNEUMNONIA

HE USE OF ANTIPHLOGISTINE is a
distinctly advantageous measure to

the routine treatment of the pneumonias.

Its ability to retain its heat for many hours

is a boon both to patient and nurse, as

the frequent changing and constant dis-
turbance which the ordinary linseed

poultice necessitates, is avoided.

Whatever the type, the use of Antiphlogis-
tine in the treatment of the pneumonias,

is without contraindication.

Sample on Request \

f ANTIPHLOGISTINE

THE DENVER CHEMICAL MFG. CO. |
163 Varick Street New York, Nf Y.

MULLER & PHIPPS (INDIA) LTD,,
P, O. BOX 773, BOMBAY
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SUCCESSFUL CALCIUM THERAPY
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H. J. FOSTER & CO. LD,

l' valuable

PRODUCTS

ORALLY. Ostocalcium Tablets are
administering calcium orally. Each tablet
sodium lactate with vitamin D (500 inter
absorption. Valuable in all conditions
deficiency. In tins of 50,

OSTOCALCIUM TABLETS

Ostelin Tablets may be given when the
that the patient's chief need is for vitamj
Each fablet contains about half as mu
each Ostocalcium Tablet,

an effective means of
contains 7§ grs. calcium
national units) fo ensure
associated with calclum

re Is reason to believe
n D rather than calcium,
ch actyal calcium as jp

Caicium cannot be fully assimilated in th

R e abse ;
Ostelin liquid should therefore be prescribedn::hu yitamin D.
mixtures, to ensure assimilation. Each cc, contaj oh calcium
national units of vitamin D. Tablets: In bottles n: 5,000 inter.
Liquid in 14 cc. phials and 2 oz bottles, ©Of 45 and 230,

OSTELIN LiQuID ¢ TABLETS

PARENTERALLY. Colloidal Calei
for subcutaneous injection where 1
secure a more infensive and prol
attained by oral treatment, Each cc.
units of vitamin D (Calciferol G.L)
calcium. In boxes of 6x1 cc. Am

um w.iih Ostelin |5 designed
he aim of treatment 15 to
onged aeffect than can pe
contains 5,090 international
and 0.5 mgm, of colloidal
Poules and 5 €C. bottles,

COLLOIDAL CALCIUM ¢ OSTELIN

P.O. BOX 209, BOMBAY

RIS Tiaa iSO

fwo tonics
m one

Syrup Minadex, the “2 in 1” tonic, is
patticular.y palatabile to children. At
offe hospital it was eagerly taken by
every one of 150 children convalescent
trom meusles and whooping coush.
Moreover, it was the unanimous
opinion in the wards in which Minadex
was employed that the tedious period
of comailescence was dehnitely
shortened.

H. J. Foster and Co. Ltd,
P. 0. Box 202 Bombay_

\ 3
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O run-down and convalescent
Tpatients, especially children, many
doctors regularly prescribe either
cod-liver o1l or Syr. Ferri Phosph.
Co. or both. They would find it a
great convenience to have a tonic
which combines, and even addsto the
merits of these traditional remedies
while eliminating their disadvant-
ages. That is the purpose of Syrup
Minadex. Minadex is a. palatable
preparalion containing the active
principles of cod-liver oil in
accurately measured amounts. It

contains also the active principles - .

of Syr. Ferri Phosph. €Co.—iron,

calcium and phosphorus+—modern- .
ised by including one agent (vitamin =

D) "to assist in ;the*..afssi,milation
of talcium and phospliorus, and two
others (copper and manganese) that

assist in the assimilation of. iren, =

MIN

0

P. 0. Box 108 Madras.
_P. 0. Box 2257 Calcglta.,

x

[P
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The soothing, } An
allaying properties al tonic
Emulsion and its gener nd its
effects esPeciaﬁY CCZI;I:; acute
. valescen ) et : h,
useln o affections. It will salol, aspirii, blsnfut is made
aining catarth, An gier’s Emulsxon. 115l m "
ry of . cum specially purt-
1¢ will restore with pet'rs'}ernal . Ttis the
digestive organs. tive functions, ﬁe_d-.io;l i o e emnulsion—
tone to the dl'ge; Jove assimila- origit ulfof - any yearsof care-
: m he result 0!
and greatly 1 &

o . and experiment.
tion and nutrition. gul research an P ,

saly "y
An. absolutely pgr‘iect ers

’Medic‘aI‘Pfofessw"'

N '-DING,
L e s e . ETDEBUH‘ ; NY, LID.
\ RTIN & HARRIS, L@_Qg&mn CuBMICAL COMPA
MA Proprietor ¥ '
{ ) opret o
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PRINSEP ST., CALCUTTA

ON MESSERS L

0. N. PRODUCTS,

HEART SPECIALIST

Dr...........M.B.CM., L.R.CP., M.R.CS.

writes on

“INTERSTIZIAL”

“INTERSTIZIAL (1. 0. N.)
samples of which were sup-
plied by Messrs. GOPAL & Co.,
Madras, has given me good

results in case of Neurasthenia,

Cardio—vascular Asthenia and
Hypertension.”

Rs. 12 only per Box of 12

amps. of 2 c.c. for Hypodermic
use.

®
SPECIAL INDIAN PACKING

A PROMINENT
| BOMBAY SURGEON,

) M.S., F.R.C.S.
OPINES (25—5—1935

“GONEAL stands FIRST in
the therapeutics of GONOR-
RHEA, it STOPS urethral
discharge and prevents com-
plications of that terrible
Disease.”

Rs. 9-0-0 a Box of 5 amps.
of 2 c.c. for Intramuscular
use. »

Usually ONE BOX is suffi-
cient for one course.

®

{
3

SPECIAL INDIAN PACKING

AN INTRODUCTORY OFFER.—Postage and packing charges FREE for ORDERS from
DOCTORS ONLY

Sole Agents for India & Ceylon.—

o TELEGRAMS @
GOPAG,” MADRAS

GOPAL & CO,

(DEPT. A.)

R~

10, T, P. KOIL STREET, TRIPLICANE, MADRAS

Supplement to The Indian Medical Journal

oW
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erapuasgimarys
SO CTOYCTOIOITYWYCUTTYYTTTEYUYEYw
TPINA L NATIONAL OPOVHIRRATIC INSVITUTY

'OVARIAL§
:

1GTAL EXTRACT OF FRESH QVARY FOR INTRAMUSCULAR INJEGTION

At e (BNE AMPGUL! CORRESPONGE TO I HOR, OF FRESd BYAKY

ISTITUTO OPOTERAPICHD NAZIONALE TPISRA
““.‘“‘.““.“.“‘AM..“

)
»
»
»
4
L4 12 ONE CC. AMPOULES
4
’»
»
»
»
»

BOEAGE : ONE AMPGUL DALY BY 10 TRAMUNTUCAR INISLTIEN : 9
L]

SPECIAL INDIAN PACKING

—— et . o e T

Lt. Col............ M.A., M.D., FR.CS.E. LM.S.
writes on 11th April 1934

“OVARIAL”

“I have found this Preparation of
VALUE in the control of
MENOPAUSAL SYMPTOMS”

« OVARIAL ” Total extract of FRESH
OVARY is indicated in Dysmenorrhea,
Menopause, Change of Life, Neurasthenia,
Sterility, etc.

Rs. 12-0-0 a Box of 12 amps. of 1 c.c.
Rs. 9-0-0 a Bot. ORAL to be taken by
drops.

SPECIAL INDIAN PACKING

A DERMATOLOGIST
1Y SO B.A., M.C., MR.CP., DT.MH.,

F.D.S., writes on

“ CASEAL CALCICO”

CASEAL CALCICO (L.O.N.) samples
supplied by Messrs. GOPAL & Co., Madras
(Agents for India), combines in an admir-
able way the therapeutic effects of calcium
and casein. Where NON-SPECIFIC
PROTEIN THERAPY is indicated, this
preparation has given good results withoyt
reaction. We have extensively used this
preparation in Weeping and chronic Eczema
Urticaria, and Exudative Dermatosis.”

Rs. 5-12-0 per Box of either 3 amps.
of 5 c.c. or 6 amps. of 2 c.c. each for
Intramuscular use.

SPECIAL INDIAN PACKING

AN INTRODUCTORY OFFER.—Postage and packing charges FREE for ORDERS from
DOCTORS ONLY

Sole Aqgents for India & Ceylon.—

TELEGRAMS
[
GOPAGC, " MADRAS

- GOPAL & €O,

, (DEPT. A.)
10, T. P. KOIL STREET, TRIPLICANE, MADRAS

R

January, 1936) THE INDIAN MEDICAL JOURNAL ADVERTISER

(= =

CANTY, painful or irregular
menstruation usually results
in fixed, faulty physiological
habits. Treatment is more
successful if instituted early.

Take advantage of an endocrine prod-
uct which represents the best thought
of research and clinical medicine.

HORMOTONE

G. W. CARNRICK CO.
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Cerebro-spinal Meningitis

In India’

® Lieut.-Col. A. J. H. Russell, LM.S.
Public Health Commissioner with
the Govt. of India

1)
1927-1931

Enquiries have been made from the indi-
vidual provinces in order to ascertain as far as
possible what the position is in regard to
cerebro-spinal meningitis and in this brief
memorandum all known facts have been
included. The recorded figures refer to the
five-year period 1927-31, but figures for 1932
have also been included for certain provinces
where these were available.

Two notable epidemics have occurred recently
one in the Shikarpur special jail in 1931, and
the other in the Borstal Institution, Lahore, in
1932, and details of these have been given
under their respective provinces. North Sind
in Bombay Presidency and certain areas in
Bengal are the only parts of the country which
have been called ‘ endemic ”, but there is con-
siderable doubt as to whether this term has
been correctly applied.

The incidence of the disease in the Army in
India has been as follows :—

: — In India epidemics of cerebro-spinal men- YEAR ADMISSIONS DEeATHS
IMMUNlSIg‘g CAIS;EB[;;TA‘;ngNS DOSAGE REMARKS ingitis have so far been uncommon. Major- '

EFHC}EN 3doses sachof | Has b el - - General Megaw, I.M.S,,'in a paper? published 1927 16 13

T.AM. High Low 1c.c. at week- w}?:reee]?r:{ilminil};setst'Smtab]e in June, 1927, gave the following figures, but 1928 10 4

lf>;'rt<;lri gb;ttler complete  supervision lt'?iig’ﬁc?;rl‘td did not i_ndica}te _t.hat' the disease ever had 1929 8 6

intervals. v . appeared in epidemic form. 1930 15 6

T.A.F. | Very High Very Low " Most in demand; used by most 1931 17 11

: medical men in their qwn 3 ~ " 1932 14* 12%
families, £ g 8 | g
F.T. | Very High | Not high if pro- " Glilve:bv:ry ;‘Slpid immunity, 1n E g E “ 2 (a) North-West Frontier Province—A
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v — ¢ E E| 2 5|2 2182 £ bulary stationed in Peshawar Cantonment.’
_ Prepared at: o L Nine cases with six deaths were recorded.
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The following figures represent total cases
treated in hospitals during the last five years :—

District.

Amritsar ... 17 (5 Sikhs, 8 Muslims
and 4 Hindus).

Lahore e 3

Muzaffargarh ... 69 (all in 1928).

Dera Gazi Khan 2 (Hindus).

Mianwali 4

Jhang 7

During the spring of 1932, an outbreak
occurred in the Borstal Institution, Lahore,
and 18 cases were reported from the middle of
March to the middle of June., Thereaftcr
there were no cases for about 2% months; but
at the end of August a fresh outbreak took
place with four seizures up to mid-October.

It may be of interest to give some details
regarding the conditions prevailing in this
institution prior to the outbreak. Accommoda-
tion is designed to provide for 1,705 inmates,
primarily adolescent and juvenile offenders.
350 inmates are accommodated in ‘“ association
barracks ”  whilst the remainder occupy
individual cells. The population at the time
of the outbreak was 1,721, but for the preced-
ing four months it had ranged between 1,800
and 2,489. About the middle of November,
1931, owing to the Ahrar movement, a large
number of prisoners had been transferred from
various camp jails in Kashmir State eg.,
Satwari and Udhampur. Although no authen-
tic information is available regarding the.
occurrence of any case of cerebro-spinal fever
in the seriously overcrowded camp jails in
Kashmir State, some of the transferred
prisoners mentioned cases of an illness some-
what similar in nature. It is quite possible
that the serious over-crowding prevalent in
these camp jails led to an increase in the
percentage of carriers in the population confined
therein. The epidemic in the Borstal Institu-
tion therefore may have been due to a direct
increase of carriers.

The first two cases occurred in prisoners
working in the kitchen, and at intervals isolated
cases were detected in different circles and
barracks. It was very difficult to establish
any conrection between one case and another ;
one inmate fell a prey to the disease but his
close associates enttrely escaped. In most
instances, the infection seemed to pick out
those who were apparently both healthy and
well nourished. None of the established
carriers (detected by examination of throat
swabs) and none of the hospital staff or
attendants contracted the disease.
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(¢) Delhi Province.—Qnly
reported to have occurred ip Dell
(d) United Provinces.—Noq
occurred among the civil popul
last five years, but two cases
were recorded.in the Thomaso
~—one 1n 1929 and the other
suspected case died in the
Banda_ (date of admission n
sporadic cases, one in 1931 a
are reported to have b
Lady Lyall Hospital for \?\sgm
Etal gas]es have occurred in t
ospital, Lucknow, one in 1931
two in 1932, One ca a'nd e other
J?.il, Bepan.as, in 19385, Ozcnudrre'?nlolh:lje ol
Etah district jail in 1929 ) ;" the
recovered, whilst the latter die.d ¢ former
(e) Bihar and Orissq.— '
disease have been recordedNi(r)l (zllﬁgre:‘ks' of the
) Bengal.-—Cerebro-spinal it
said by some authorities to be en
parts of Bengal, but the disease is nejth
recognlsed. nor is it notified. Excee]tt fer welt
fatal case in Hooghly district in 1938 l?r hes
recorded hgpres are for the city of’g Other
These are given in the following table .zalcutta..

one case s
Ncity in 1927,
outbreaks have
ation during the
with no deaths.
n Hospital, Agra
n 1930. One
Sadqr Hospital,
Ot given). Two.
nd one in 1932
admitted in the
en, Agra. Three
he King George’s

Meningitis jg.
demic in many

Attacks and deaths from cerebro

Y L) 3 -’ i
meningitis in the city of Calcutramnl
for the years 1927-31
YEAR
ATTACKS Dg
E
1927 e 9 e
1928 e 17 ;
1929 e 19 17
1931 e 13 | 13
. 1

Cases treated in hospitals ang dispensaries

Hospitals {1927 ) 1928 ‘} 1929

1930 ‘ 1931 { 1939

_\~
¢. ple. D.IC. D.c. plc. pla. p
Medical College and hos- i o
pitals, Cnlcutta 25 3|28 17‘27 1215 5| 5
5. ..
Presidency General Hos ‘
pital, Calcutta |, t 1
e e 2 ...
Campbell Hospital, Cal- '
cutta 14 1415 1414 19 7T 49 7
Sambhu Nath Pandit
Hospital, Calcutta 10 ..., oL,
Mitford Hospital, Dacea.|... ...|... " l ........... )
v I N N 2 o
e )

(g) Assam.— No outbreak o
meningitis have been record:dofdcer,ebro-spinal'
five years. uring the Jast

m——
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(h) Burma.—Five cases have been admitted
in different jail hospitals, one 1m 1928 in
Rangoon jail, one in 1929 and one in }9'30 in
Toungoo jail, one in 1931 in Rangoon jail, and
one in 1932 in Myaungmya jail.

The following cases are reported to have
occurred in the civil population :—

YEAR DEATHS
1928 . 19
1929 e 19
1930 . 13
1931 e 7

A sharp outbreak with 19 cases and 12 deaths
was reported in the Burma Corporation Mines
population at Namtu from September, 1929,
to February, 1930.

(#) Central Provinces.—No outbreak of the
disease has been recorded during the last five
years. One case was admitted to the jail
hospital, Bilaspur, in December, 1927, and
died in February, 1928.

(j) Bombay Presidency.—T he Surgeon-
General gives the following details of cases
admitted to hospitals for the last six years:—

YEAR CASES DEATHS
1927 .2 2
1928 . O 3
1929 3
1930 . 2 2
1931 ... 19 16
1932 .. 15 8

As regards the prison population, the disease
broke out in 1931 in Shikarpur special prison,
13 cases being recorded with 12 deaths.
According to the Director of Public Health the
number of cases was 15 with 14 deaths.

The Inspector-General of Prisons remarks :—

 The disease appears to have been introduced into the
prison from Upper 8ind where it is endemic and in spite of
all precautions, sporadic cases have occurred in the prison

throughout the year beginning in the month of April and

continuing till the end of the year."

The Assistant Director of Public Health who
investigated this matter has reported that
cerebro-spinal meningitis is not endemic in
Upper Sind, but that his attention has been
drawn to a number of sporadic cases which had
been under treatment by a number of practi-
tioners in Upper Sind and Sukkur district.
There seems to be some reason to believe that
cases have occurred sporadically in Shikarpur
town etc., for some considerable time. Other-
wise there have been no outbreaks of the
disease in the Bombay Presidency jails or
among the general population during the

. quinquennium.
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(k) Madras Presidency.—Statistics of the
incidence of cerebro-spinal meningitis in the
general population are not available, but the
following figures taken from hospitai records.
indicate a fairly widespread occurrence of
spasimodic cases :—

Namogﬁi?(i;}trict or Cases treated
1927 | 1928 | 1929 | 1930 | 1931
North Arcot " 2 “ 5
Chittoor . e 2
Coimbatore ... |Four (the years in which these cases.
were treated are not available)
East Godavari 2 . .
Kistna ' e 1 e 1 “ e
Madura 1 s 1
The Nilgiris P . 1 1 4
Ramnad e | e ' .. o vor 2
Cochin «. | One case during the last 5 years
Government General j )
Hospital, Madras .. 1 3 - 1
Royapuram Hospital ... | 1 . 1

No cases have been recorded in the prison
populations of the province.

Detailed figures will be found in the
appended table.

Statement showing attacks and deaths frolil
cerebro-spinal meningitis during the
years 1927-1932

Attacks and Deaths from crebro.
spinal meningitis during
the years
Areas, localities and insti- {1927/1928:1929 |198
tutions which reported 0[1981 1932
cases.
] w <] o )
| B Blaglwe Blw|Blg|R,
R el R e E T
EEEEFEHEREE
<|al<|Qi<|ale :»Q:g
North-West Frontier Pro-
vince.
Peshawar cantt. Frontier
constabuiary SR L SR IO RN
Puujab
Multan contonment (Indian
barracks} . 3 2...
Rawalpindi town cor fonefoest Tleaddon
Gujrat town ¥ I L R PN .
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Attacks and Deaths from cerebro- Attacks and Denths f
. PR $ eaths trom cercbro-
spinal nt\lemlvlgltvlls during spinal meningitis during [0
. . theyeals — B _ the years
1 ! \ f T
i . . 9" 108 oa 10201021 ! 1gas .
Areas, localities and insti- 11927 119.28 1929 t1930 19311932 Areas or locnlities where  |1927 (192811929 193] 1931 | 1932
tutions “chllscell reported | 1 : [Q—— cases were reported SRR B SR WL |
gtz glc|zi8lzlels zlelejglalgig|e 8 (vl
21E1E151E151518]5|8|5|8 R EHEEERFREE
<lalZ|Rl<|RrIZAlL|R <R <|Al<iai=ial<lal< |8 |<|]
Hospitals and dispensaries. Quinquennial totals—Amritsar  ppaceiine n 1 i N
P 17 cases; Lahore three; Muz- 1yetinyo town | 1 l
affargarh 69; Dera Ghazi  y1npg town | L !
Khan two; Mianwali four; T \ ) EE el
Jhang seven. Meiktila town B g 1'_ ‘f
' i Lo Rangoon jail | \
Lahore Borstal Institution. |.. [...L... Lodeeennden \" 221... © pl - ‘\ 1. l 1. el
) e I IRENm
S SO | !
Delhi Province : i Myaungmya jail ‘ . ! 1
Delhi-city Yoo S \ 1 [ |
I \ Central Provinees ‘ l
. . [ ; i
United Provinces i ‘ Bilaspur jail ]‘ 1.
Thomason hospital, Agra.. ‘ cefeedl 1 \ 1. b
! : One suspected fatal case—date DBombay Presidency
Banda, sadar hospital ot known.
‘ ‘ 1 G. T. hospital (122411 3 3
t. George's -Bombay
Lady Lyall hospital for | | 8 hosepitil s om ay( .
women, Agra SR P A | I 1 41,
| . . N
Benares central jail ... [ ool oo e ..l 1|... Civil hospital, Abmedabad |... Tl 11| 2 i1
| ivil hospital
Etah district jail ] [E] S Civil hospital, Surat 1l
King George’s hospital, ( Civil hospital, Larkana... [l | 0L 14
Lucknow J11 22 L. . "
J Civil hospital, Sukkur --- |...[...[..00 L O L 5 CT o
Bengal Presidency | Civil hospital, Jacobabad.. |...[... \| Hin
Hooghly distriet 1 Civilhospital, Thar Pavkar |...| [ 1]...| 1|..
N . |
Calcutta city . | &) 9[17|17[19{19/13{13]11]11]....|... Civil hospital, Poona ,, l 1 1. 11
Burma ‘ N
Rangoon town w0l |78 |8 2 Total 22063 3.1 2 9l 19| 1615 5
i - —_—l
Tharrawaddy town . ‘ 1 Madras Presidency
Syriam town w190 1 North Areot district 2. 5
Prome town * ‘ 1 2 Chittoor district 1l
Bassein town w ! {4 13 . -
~ Coimbatore distriet Fm;r cases. Dates and yearg
: o
Yandoon town w1 East Godavari district ... |... 2000urrenc9 1ot known
Pakokku town SRR Kistna district 3 e 1y
ol e e .
Mandalay town . 2 o 1 . 3 BEAE Madursa district = ]._5 2 2 : e
=2 13 2 = = =2 2 l=lg -
Akyab town S 1R 35|18l 1 The Nilgiris district EREREIRE =
HREHRERERE IRNEREROEE
Sandoway town i@ . R . Ramnad district ~'2 g E 3 2 S
. . P 2 3 e elgled
Pegu town 2 Z° 2 2 1j= | /&t 1|.. Cochin i) 9 »
. Only one case during thig
Maymyo town ' NERERE ] Govt. general hospital, Period
Toungoo town 3 = 2 Madras U 1 O A R I T O 1.
Taungdwingyi town 1. Royapuram hospital 12 E0Y [ A R IO 1L
. - . l [LXY [T IO
Pyapon town } *Treated in the special prison i .
tTreated in Kandkot su{ » Shikarpur. ’

-jadl,
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(2)
1932-—1934 (earlier half)

In continuation of the communication sub-
mitted to the Office International at its session
held in May, 1933, the following paragraphs
include all available information as to the
incidence of cerebro-spinal meningitis in
different parts of India up to the end of June,
1934. They also give some preliminary infor-
mation as to the types of meningococcus
isolated from cases in two epidemic centres,
viz., Delhi and Calcutta, and indicate the
work which is being done at the Central
Research Institute, Kasauli, and at the Haftkine
Institute, Bombay, in connection with the pre-
paration of a protective vaccine.

2. Since the preparation of the note in
1932, it has been possible to make some exa-
mination of available records; these indicate
that cerebro-spinal meningitis is no new disease
to India. The first cases were recorded by
Vandyck Carter in 1878 in Bombay, whilst
Dimmock reported the disease among the
-convicts of Shikarpur jail during the winter of
1883—84. The jails and army returns since
1881 show that the disease has appeared at
intervals and the civil population has probably
been similarly infected, although few records
exist to substantiate this statement. The
Army Medical Directorate has kindly permitted
me to include the following table which gives
the annual figures for all British troops and
their families and for all Indian troops since
1921: the increased incidence during 1933
and 1934 is striking,

Cerebro-spinal fever (cases)

o - -

p g s 5 5 3 B
o g 2 < = © ] 3 "3 g g =
§ 2535 E&F 7 %8 2 2 8 35
w Am g 8 B < a2 8z A M
1021 1 1 =-— — 1] = = — — — —_ 1 4
1922 ~- — 1 1 — 2 — 1 o= — — 1 §
1923 1 11 § 8 —~ — — — — — — 11
1924 Figures for individual months not available 8
1926 — — — — = —_— e — = e~ -1 1
1926 1 — — — 1 — — 1 &=~ — — -— 3
1927 — = 2 — — — 1 1 = — — — 4
1928 1 1 2 2 ~ 1 = 1 — .. — 2 70
1929 3 — 2 1 1 2 -~ 1 1 — — — 11
1930 2 2 I — 2 — — — — ~—~ 1 § 13
191 3 83 1 3 1 ~— — — — 1 2 1 15
1982 83 8 1 2 2 1 I - — 1 — 38 17
1933 6 6 5 1 1 1 1 —~ 1 3 3 — 28
1984 9 10 4 1 4 1 2 — — —~ =— — 31

3. ' Epidemiology.—Since 1932 several out-
breaks have occurred, the most notable being
those of (@) 1932—33 in the Lahore Borstal

Institution, Punjab ; (b) 1933-34 in' Ahmedabad
fown in Bombay Presidency ; and (c) 1933—34

in Defhi C.i'ty;« ..

. “
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Details of the first of these were given in
the previous note presented to the ‘Office’, but
it may be added that, during 1932, 27 cases
with 11 deaths were recorded in this Institution.
Naso-pharyngeal swabs of 1268 inmates were
examined and about 209 showed organisms
morphologically indistinguishable from the
meningococcus and 66% of the kitchen workers
were found to be carriers. Cultural examina-
tions carried out at a later period showed a
carrier rate of over 12% amongst the original
population, whilst among 1387 new admissions
only 9 or 0.65% were found to be carriers.

4. During 1933, 125 cases with 68 deaths
were recorded in Delhi city. During the same
year, in the neighbouring city of New Delhi,
there were 12 cases with 6 deaths; whilst in
the Delhi Jail, 4 cases and 3 deaths occurred.
Further details of the outbreak in Delhi city
will be given in a later paragraph.

During the whole of 1933, the disease con-
tinued in the city of Calcutta and no fewer
than 387 cases and 348 deaths were reported.
A short but sharp epidemic occurred in the
Motihari jail in Bihar and Orissa during April,
1933, when 11 cases with 6 deaths were
recorded ; after a further 4 cases in May the
infection disappeared.

In addition to these outbreaks isolated cases
were also reported from Chittagong and
Baranagar in Bengal and in Lahore city in the
Punjab. Reports were also received from
Bombay Presidency, from the Central Pro-
vinces, from the North-West Frontier Province,
from Rajputana and the Central India States
and from Burma including the Southern- Shan
States. These reports indicated that the
disease had spread widely during 1933, although
it is probable that part of the increased
recorded incidence was due to better diagnosis
of cases.

5. For 1934, figures have been collected up
to the end of June. These indicate that cerebro-
spinal meningitis has become still more wide-
spread and it is probable that further outbreaks
will be recorded. Cases have been reported
from Baluchistan, N. W. F. Province, Kashmir
State, Delhi Province, Central Provinces,
Bengal, Bombay, Rajputana and Cent#al
India States, Hyderabad and Baroda States;
whilst a few cases have also occurred in Madras
Presidency. Calcutta has experienced another
severe epidemic, most of the cases having
occurred amongst school boys, students and
young adults. The following table gives the
monthly figures for cases and deaths.ig-Cal-
cutta during the years 1932, 1933, and 3984,
The high mortality rate ‘is probably partly
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explained by non-diagnosis and non-recogni-
tion of the less severe cases.

1932 1933 1934

C. D. C. D. C. D.

January e — —_ 13 13 39 38

Fehruary . 7 7 35 35 87 74

March e 16 16 63 63 1C9 79

April 8 6 28 25 a5 66

May 10 10 40 36 94 79

June 13 13 23 16 27 95
July 14 14 29 29
August 19 19 44 44
September . 7 7 24 19
October 18 18 26 22
November 11 11 32 21
December 22 22 30 235
Total... 145 143 387 348

(The figures for 1934 are for Bengal Presidency
but these chiefly relate to Calcutta.)

6. The most notable epidemic during 1933
was that in Ahmedabad city in Bombay Presi-
dency. The first five cases in this town
occurred early in December, 1933, and from
that date the weekly figures gradually increased
to a peak during the week ending 10th March
1934, when no less than 115 cases with 36
deaths were recorded. Thereafter the epidemic
gradually declined, but up to 30th June the
total amounted to 592 cases with 271 deaths.

Bombay city recorded only isolated cases
during 1932 and 1933, the totals being 17in 1932
and 7 in 1933. During the first two quarters
of 1934, however, the incidence increased : 23
cases with 17 deaths have been reported during
January to March and 35 cases with 29 deaths
during April to June.

Delhi city has experienced a further severe
outbreak, as the figures from January to June,
1934, indicate.

1934 c. D
Januatry . 18 16
February . 28 21
March ... 69 42
April .. 46 35
May .. 82 62
June e 20 16

7. During the first six months of 1934 the
recorded figures for cerebro-spinal meningitis
for the whole of India amount to 1,991 cases
and 1,216 deaths. Although these returns
are admittedly still incomplete, it is obvious
that cerebro-spinal meningitis has not only
spread to nearly every part of India but is
causing a considerable mortality. Housing
conditions in urban areas being peculiarly
favourable for the propagation and spread of
infection, it is to be feared that further outbreaks
will be experienced.

8. Periodicity.—It has not been possible to
examine all the figures, but generally speaking
it has been noted that the incidence of cerebro-
spinal meningitis gradually increases to a peak
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at the beginning of the hot weather ie., in
the months of March, April and Ma}’r. . :i‘he
figures for Delhi and Ahmedabad both make
this quite clear. Therée is also a definite
tendency for epidemics to die out w
day temperatures. The fact that many people
sleep out of doors as soon as hot weat}}\er
temperatures prevail may have some influence
in causing the decreased incidence,

9. Age incidence—Cerebro-spin:
ingits in India as in other countri[;s :;ker:eitt]‘
heaviest toll from among children and you .
adolescents. The following table, \\‘hich) ivng
the figures by age-groups for the 19‘33ga:§'

1934  epidemics in Delhi, ingj
. ndics .
characteristic. ’ Icates this

ith increasing

AGE-GROUPS

Casis

, 1933 1934
Under 1 year
1-5 years
510 ., . 1
11-15 e 2
1620 ,, g
21-30 ,, Y
3140 Ly
41.50 T 16
51-60 ,, ol 3
61 and over 2

Total 127 122

—_——
—

An esxamination of the figur
es
and Ahmedabad leads oge tofort Caleutta
conclusion. € same

10.  Sex incidence.—In thig
another interesting feature of the
Delhi city appears. Of the tota| 68 ¢
recorded, 56 occurred among maleg deaths
12 among females. It has pot att] onl
possible to obtain comparative f gure}s]ef been
incidence from other infected centres §r Sex
these sbow a similar variation, g u, if
explanation may be that the lesser inp(?cslslble
among females 15 due to the fact tﬁ;textuge
rmally le ¢
e theymersf exposed

11.  Types of meningo —
carry out tests to deterrfincg i‘ﬁ?‘“tylﬂesczrd?r to.
meningococcus isolated from cases of?:he d(') the
in India, the Central Research | 1Sease
Kasauli, obtained from Dy, Scott ns;xtute,
Ministry of Health cultyres of types I (i the
IIT with their homologous serap- sen [ and
four types were also obtained f,ro:,ra Oof the
Strains isolated from cases in Delhj h xford.
places have been typed at the Centra??{ other
Institute and, so far, most of these h esearch
found to be type T (Group 1y, yioge,

react with the Oxfor ’ Laey
1$en‘. and his co-workers indelecr:tt:t;.o hfu“ titre.
ished (Journal of Indjag Medica] AS:OVC? ?_ub.
. lation,

connection,
outbreak ip

Group

JANUARY, 1936] CEREBRO-SPINAL MENINGITIS: RUSSELL 7

Vol. 111, No. 7, March 1934) a preliminary
report on the serological typing of the strains
isolated during the Calcutta epidemic. Of 35
strains of meningococci typed by agglutination
tests only in relation to the four types of
Gordon and Murray, 18 were found to aggluti-
nate strongly with type I serum and 17 with
type Il serum. Their results showed that
the epidemic strains of Calcutta during the
period from August to November, 1933, were
mainly type I, type III or “Type I or III7,
whilst none belonged to type II, type IV or,
“Type Il or IV.” Further work in this
connection is being carried out.

12. Prophylactic wvaccine—The Central
Research Institute at Kasauli has recently had
under preparation an antimeningococcic vaccine
manufactured from cultures originally taken
from cases in Delhi and this vaccine is now
uuder trial in selected communities, such as
jails, schools and other institutions of the kind.
Similar efforts have been made by the Director
of the Haffkine Institute, Bombay, who has
isolated strains from cases at Ahmedabad. The
vaccine is now under trial but it is still
premature to hazard any opinion regarding its
prophylactic value. The difficulty of obtaining
statistical evidence as to the value of any
preventive vaccine is always great in India and
is much greater in the case of cerebro-spinal
meningitis. Efforts are, however, being made to
collect all reliable data.

13. Amnti-meningococcic serum.—Anti-
meningococcic serum has not hitherto been

manufactured in India, but English supplies
have been imported and stocked for the needs
of the army and for civil purposes. The
preparation of an anti-meningococcic serum in
India will depend largely on the results of the
tests now under experiment, but it is proposed
to make the attempt as soon as the ‘type’
question has been settled. This seems very
desirable especially as the results so far obtained
in India with English serum have not been
entirely satisfactory. :

(3)
1934—1935 (earlier half)

In continuation of my previous note on this
subject (presented at the meeting of the Office
International in October, 1934), the following
paragraphs give a summary of the known facts
in regard to C.S.M. in India during 1934 and
the first half of 1935. Generally speaking, the
disease has continued to spread and provincial
reports indicate that outbreaks have occurred
in widely separated parts of the country. In
support of the thesis that the present epidemic
is spreading from West to East, it is to be
noted that Burma has now reported several
small outbreaks though Assam has not so far
recorded its presence.

2. Table I gives figures of reported cases
in the provinces and States during 1934 and
the first six months of 1935. These figures
should be taken as provisional and are liable
to revision, but they indicite the extent to
which the disease has now spread.

TABLE 1

Reported cases during 1934 and 1935

Jan, Feb. Mar. Apl

N.W.F.P. - 1 13 17
Punjab - - - —
Calcutta 38 87 93 77
Bengal - 1 15 3
Rajputana - 1 15 18
Cc.P, - - 2 9
C.I. Agency - — 8 10
Bombay Presidency 56 97 377 292
Delhi City e 17 29 60 67
Baluchistan
Burma
U.P.
Hyderabad State
Baroda State
Kashmir State

*From January to June, 1934, e

May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Total

5 5 7 4 3
~ 94* 12 6 2 5 14 11 ‘. 144
75 36 48 76 . 68 87 770 178 783
6 5 4 — — 12 1 — 87
49 8 2 — : :

5 6 6 — 1

17 - -

1
128 86 36 46 34 37 57 39 1,235
7033 27 24 19 2 2 22 413

.
8
8.
.48
91
1,
- Grand.Total ... 2,940 .
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1935
no g
N.w.F.P. .. 3 11 13 11 4
Punjab 22 80 82 113 65
Caleutta 151 175 173 114 109
Bengal — — — — —
Rajputana 2 29 57 106 44
C.P. . 1 1 9 38 82
C. 1. Agency .. — 11 26 21 24
Bombay Pre-
sidency 86 80 87 96 93
Delhi Province 86 180 147 80 62
Hyderabad
State —_— — —_ —_ -
Grand Total
3. With the permission of the
1930
Case
A. D, morta- A.
lity %
British other ranks 1 — — 2
Indian other ranks 15 12 80 15
Officers, Women and
Children —_—— —_ —
Others - - — —
Total 16 12 75 17

MEDICAL JOURNAL

4. The Tablegivenin my last note showing
in the British and Indian

cases

reported
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Medical authorities I have incorporated Table
I1 which gives admissions, deaths and mort

Armies in India is reproduced with figures added
for the latter half of 1934 and first half of 1935.
The difference in the totalsin Tables II and 111
are due to incomplete monthly returns. It
is obvious that the disease is still giving the
military medical authorities some cause for
anxiety.

TaABLE III

Cerebro-spinal fever cases in the British and Indian
Armies in India

3 B oon

p & . 5 oy 2 3
g 2 "5 = Q R g g 5
I s34 585 E 8 ¥t gt
2 RE < E2 38 2882 88
1921 1 1 — — 1 — - — — — — 1 ¢
1922 — — 1 1 — 2 — 1 ~— - 1 6
1923 1 1 1 5 3 — — — — — — — 11
1924 Figures for months not available 8
192 — — — — — — — — — — — 1 1
1926 1 — — — 1 — — 1 — — — — 3
1927 — ~—~ 2 — — — 1 1 — — —— 4
1928 1 1 2 .2 — 1 — 1 — — — 230
1929 3 — 2 1 1 2 — 1 1 — —— 1
1930 2 2 1 — 2 — — — —~ — 1 5 13

more intensive fashion. F
be seen that no less tha
reported in 1934 whilst
months of 1935, the cases

In contradistinction to
of Ahmedabad, which

outbreak during 1933-34, hag reported a lesse
r

» Devertheless, o
n the first half'vg;

incidence during 1934-193
250 cases have occurred i

193

In the Punjab, a ¢
the incidence of C.
during 1934.

" February, cases

3.

enin
In fact, during
Were reported fro

during t
numbered 814,
Calcutta,

. = alit
_ rates in the British and Indian Armies in Indiz
o . . (373
g ;g durmg' the period 1930-34. The reduced
= & mortality rate in 1934 is partly attributed to
1 43 the use of a three times concentrated
(2);1 251;3 therapeutic serum and its intrathecal adminis
— "2 tration in daily doses. In those cases which
26 264 recovered, the average quantity of serum given
29160 per case was 119 c.cs intrathecally ds
1496 | h cCally and 86 c.cs
y other routes. In. one military hospital, in
gg 502 addition to -this routine treatment, iodine \’\’qq
581 administered ntravenously.  Only two deat}:;
— 60 occurred among 8 cases so treated, of whiché
were classed as very severe, 3 severe and 2
2,909 moderately severe. Owing to these satisfactor
results, this treatment is being furthe}r’
Army investigated.
TaBLE II
1931 1932 1933 1934
Case Case C
D. rporm- A. D. morta- A. D. mo?‘ét;:- A. D Case
lity % lity % lity % o f?t;“?/'
0
2 100 8 6 B3 2 666 g 50
9 60 9 9 10024 16 66.6 38 15 g9,
- - - - - 1 1 100 — _ -
— f— —_— — —_— 1 1 100 12 4 33
11 64.7 17 15 88.2 29 20 69.0 52 20 38
: 3
[ o g ] ]
o E o= 7 E oy = &
i E 5 2 E 28 »E8 &8 % o
fiisidzEiipill
g =
1931 3 3 1 38 1 — — __ __
1932 3 3 1 2 2 1 3 _ _ 1 211
9336 6 5 1 1 1 1 _ ; 5 ;31
1934 9 10 4 1 4 1 3 g ; , 3= 28
1935 9 4 4 — 4 — _ _ _ ts o
- = -2
5. In Calcutta, the epj i
. ) epldemic condit;
. i
1933 continued throughout 1934 and lt‘;%r;s of
in

rom Table [ it wi
n 783 it will

Cases were
he first six

( the town
€Xperienced a severe

onsiderable increase in

gitis occurred
January and
m 14 out of
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the 29 districts, Four outbreaks occurred in
Lahore city alone (@) New Hostel, Government
College, (b) Reformatory School Boarding
House, Criminal Tribes Settlement, Moghul-
pura, (¢) Chauburji Gardens Estate, and (d)
Montgomery Park. During 1934, cases totalled
144, but in the first half of 1935 as many as
389 cases have been reported.

In the Central Provinces, the disease was
recorded for the first time in March, 1934, and,
although the cases were few in number, a con-
siderable number of districts were known to be
infected. '

During 1934, 2,940 cases were recorded in
India whilst, in the first half of 1935, the total
reached 2,909. Therecan be little doubt that
these numbers do not indicate with any degree
of accuracy the .actual incidence of the disease,
although the continued. increase is obvious.

6. Periodicity.—Further experience has
corroborated the statement made in my last note
that in India the annual incidence of C.S.
Meningitis has its normal peak at the beginning
of the hot weather. The monthly figures for
Delhi, Calcutta and Ahmedabad, which are
given in Table IV, illustrate this point very
clearly.

TaBLE IV
() Delhi City
1933 1934 1935

wl w (2]
0 = tn = 0 et
I T B
&) =} ] =] 2] =}
January 1 —_ 17 17 75 25
February 5 — 29 . 22 130 63
March e 18 T 80 39 148 51
April . 20 13 67 40 87 24
May .. 36 22 75 53 51 26
June .. 13 5 .38 23 19 9
July 6 2 29 16 — —
August 7 7 24 21 — -
September e — .~ 19 13 —_— -
October e 3 3 20 16 — —_
November e 10 9 20 13 —_ —
December . 9. 9 22 17 — -
Total 128 77 413 290 5(8 198

(i) Calcutta

1933 1934 1935

s & 3 & g 2
: % & 8§ 8 3
[&] =] o (=} o (=]
January w18 13 a8 39 151 93
February .. 83 35 87 74 175 156
March . 63 63 93 67 - 178 114
April e 28 25 77 58 114 68
May - : .. 40 38 75 64 109 72
June o280 16 36 32 92 36
July .. 28 29 48 40 —_ —
Aogust e 44 44 78 66 —_ —_
September e 24 19 68 55 — -~
QOctober . 26 22 37 81 —_ -
November . 82 21 70 41— =
December e B 25 8 B0 - —
Total ... 387 348 783 617 814 539
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(¢) Ahmedabad

1934 1935
Cases Deaths Cases Deaths

January 29 16 43 29
February s 79 39 39 24
March . 285 109 70 33
April . 195 72 47 31
May o 51 30 - 38 21
June 23 11 15 10
July 18 16 - -
August o 32 10 —_ —_
September 21 13 — —_
October 24 7 — —
November 18 8 — —_
December 33 13 — —_—

Total ... 738 344 252 148

7. Age Incidence.—Whilst in certain epide-
mics in European countries, the incidenceamong
children has been greater than among adults,
in the urban areas of India where registration
is reasonably accurate, records show that the
disease is most prevalent among young adults.
This is illustrated by Table V which gives the
age incidence of recorded cases in Delhi city
and Ahmedabad town. The figures for Calcutta
show the same general age incidence.

TABLE V

(@) Delhi city

Cases
1938 1934
Under 1 year — 4
1— 5 years 8 32
6—10 ,, 16 46
11—15 ,, 19 51
16—20 |, " 36 109
2130 ., 34 103
31—40 . 7 48
41—50 ,, .- 4 14
51—80 ,, 1 6
61 years ang over 2 —_
Total 127 413
(b)) Ahmedabad
Jenuary to
1934 June 1935
Cases Deaths Cases Deaths
Under 1 year 6 5° 3 1
1— 5 years 51 15 -9 2
6—10 ., 10 42 49
m 15 ., 118 4 2
16—20 .. 01 48 . 36
21-30 . 214 107 . 85
31—40 ,, e 95 55 39
41—50 ,, e 25 1) 10
5160 ,, 17 16 8
- 61 years and over 1 1 2.
Total 738 344 953
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8. Sex Incidence.—Table VI gives an
analysis of the cases recorded in Delhi city
from January to June, 1935. The figures also
illustrate the higher incidence of the disease
among males. It seems that, in Delhi at least,
males suffer about three times more frequently
than females. Captain Gangulil has noted
the same difference in sex incidence in his
review of the Calcutta epidemic.

TABLE VI

Male Female Total

Cases Deaths Cases Deaths Cases Deaths

Under 1 year 2 1 — — 2 1
1— 35 years 30 13 12 4 42 17
6—10 ,, 43 21 22 10 65 31

11—15 , 58 19 18 9 76 28
16—20 ,, 64 26 13 7 71 33
21—30 ,, 123 34 37 18 160 52
31—40 35 13 13 6 48 19
41—50 , 18 11 6 2 24 13
51—60 ,, 8 5 5 2 13 7
61 years and over 2 1 4 3 6 4

Total 383 144 130 61 513 205

9. Carriers.—The figures given below were
obtained from an investigation made in the
Borstal Institution and the Central Jail,
Lahore. :

Nasopharyn- Carriers of %
as lp 15; meningo- Rate
geal swabs coceus Carriers

(1) Borstal Institution 3,950 19 1-0
(2) Central Jail 2,652 21 1.5
Total 6,602 40

Cases continued to occur in the former
throughout the year, where 34 cases with 10
deaths occurred; of these, 22 cases and 6
deaths were recorded in the first four months
of the year. In the latter, there were 6 cases
and 4 deaths.

Captain P. Ganguli,? in a comprehensive
paper dealing with C. S. Meningitis and its
symptomatology, pathology and treatment,
records that during the Calcutta epidemic
20-30 % of healthy persons were found
‘to be carrying the meningococcus in their
pharyux. :

*) ¢ Current Science’’, Vol. III, No. 7, January 1935,

' page 291.
*2 Ibid
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10. Prophylactic Vaccine.—In the Punjab
vaccine was obtained from the Centrai
Reseqrch Institute, Kasauli, for controlled
experiments among the prisoners of the Lahore
_]allS: The populations of both the Borstal
Institution and the Central jail were divi;le(d
Into approximately equal parts,—one beins
inoculated, the other being used as a contro?
Both were kept under identical conditions '15'
regards work, general environment, etc. ‘

Vaccine was administered at weekly i S
in 3 dqses of 0.5, 1.0 ang 2.(})] mct::tvat]b
each prisoner. The numbers s

ar
follows :— ©o
Number of Central Borstal
inoculations Jail Institution
i& 1,000 665
i 2 46
0 55
1,002 766

Inoculations were begun in June an
in October. Up to February,J1935, n(()j 022:21
C.S. Meningitis had been reported from the
Central Jail, except one imported case while 6
cases occurred in the Borstal Institution amon
the non-inoculated group and none ip thg
inoculated group. These numbers ﬂ]thoug}el

suggestive’ are so small that little sipnif
can be attached to them., gnihcance

The Director, Central Resear
reports that from May to Decemb
34, 6?8 c.cs were issued, this arilrgu::’ 113234’
sufficient for a full course for nearly 10 080

below - Reported results are given

ch Institate,

(a) District Jail, Delhi.—Dail
population 556 (half population inoﬁulaz‘gg)‘.age

Cases Deaths
Among inoculated 3
1
Among un-inoculated .., 0
0

\b) Delhi city.—106 per i i
occupants of an orphanaé)e, ig::;v;?lc;ug g o
the prophylactic vaccine from June to :ses o
1934. A report in February, 1935 stat ugl];St’
one person in this group wasg attéckedezittt}?;

end of November, 19
recoverd. - but eventually

(¢) Figures for the Lah

or iuts
already been given. e Institutions have
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So far it cannot be said from these reports
whether or not the vaccine has been of value.
Considering the very low incidence of the
disease in any community the number of cases

EDITOR’S
Lieut.—Col. Russell in his

reported. among the inoculated is somewhat
disappointing. Further supplies of the vaccine
have been issued; large stocks are still in hand;
and it is proposed to collect futher reports.

SUMMARY

masterly memorande submitted to

The Office International d Hygiene Publique on different dates
records the incidence of czrebro-spinal meningitis in India for the

period 1927 (0 1935 (earlier half).
It is no new disease to India.

The first cases were recorded by

Vandyck Carter in 1878 in Bombay, whilst Dimmock reported the
disease among the convicts of Shikarpur Jail during the winter of
1583-84. Since 1881, the jail and army returns show the incidence
of this disease at intervals and the civil population has probadly
been similarly infected, although few records exist to substantiate
this statement. The increasing incidence among civil population
since 1927 is striking although it is probable that it is due to better

diagnosts of cases.

Cases are reported from all parts of India and Burma. Lahore,
Delhi,Calcutta and Ahmedabad seem to be chief storm centres. The
disease conlinues to spread and the provincial reports indicale that
outbreaks have occurred in widely separated parts of the country.
It is said that the disease is spreading from west to east, but it is
to be noted that Burma has now reported several small out-breaks
though Assam has not so far recorded its presence. It is also to be
noted that the number of cases, so for recovded in this country, does
not indicate with any degree of accuracy the actual incidence of this
disease, although the continued increase ts obvious.

The periodicity of this disease is striking—it reaches the
highest peak during the hot weather, i.e., March, April and May.
1ts aqe-incidence seems to show that it 18 most prevalent among younyg
adults. Males suffer more than the females for cbvious reasons.

It is probable that an increased rate of carriers may delermine
an outbreak of C.S.M..: Eg., the epidemic in the Borstal Institution.
Bad housing conditions in wrban areas are favourable for propa-

gation and spread of infection.

Prophylactic Vaccine, manunfactured from cultures originally
taken from cases in Delhi, has been issued for trial by The Central
Research Institute, Kasauli; and also by The Bombay Haffkine
‘tnstitute from Ahmedabad strains. It is, at present, premature to
hazard any opinion regarding its prophylactic value.

An effective preparalion of Anti-meningococcus serum depends
upon the particular Types and sirains of meningococci responsible
for an epidemic outburst. Much work is being carried oul in the
Kasauli Institute in this connection and its preparation will depend
largely on the results of the tests now under experiment.
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Cerebro-spinal Fever
in the Punjab

® Dr. Jamiat Singh M.D. (Pb)., F.R.C.P. (Edin).,
D.P.H., King Edward Medical College, Lahore

Cerebro-spinal fever appeared in an epidemic
form in the Borstal Institute, Lahore, in March
1932 and has continued since then with vary-
ing severity and intervening periods of
quiescence. During the same period, Central
Jail, Lahore, was also visited by the disease.
Circumscribed outbreaks have also been re-
ported from other jails of the Punjab and the
disease had its toll from almost every town 1n
the Province.

The disease was imported into the Punjab
from Jammu and Kashmir by the Ahrar priso-
ners, where a similar illness is said to have
been prevalent in the jails. The disease is
now so well known in the Pnnjab that the lay
public has given it the name of ** Gardon Tor
Bukhar ”’ or break-neck fever, on account of
the presence of fever, severe pain and rigidity
of the neck.

Dr. Mohd Yakub M.B., D.P.H. & D.B.
(Lond.) Epidemiologist to the Government of
Punjab and his assistants have thoroughly
investigated the disease in the Borstal Institute
and Central Jail, Lahore.  Bacteriological
investigation of the nasopharynx of all the
inmates ol Borstal Institute was done with a
view to detect carriers of the disease, who

were segregated.

By the energetic efforts of the Punjab
Health Department in co-operation with tl}e
Jail authorities, the disease has been kept in
check, only 27 cases and 11 deaths occurred in
1932 and 1933 in Borstal Institute, Lahore.

As prophylactic measures, the inmates of
the Jail were ordered to gargle their throat
and douche their nose wifh 1—5000 solution of
Potassium Permanganate in normal saline.
A vaccine obtained from Kasauli was also used
in doses of 0.5cc, 1.0cc and 1.5cc at weekly
intervals as a prophylectic measure, but the
results are being awaited with interest. The
writer has seen seven cases of the disease.
Fever-with héad retraction, intense headache
and Kernig’s sign are present.

Rash is very seldom noticed but occasionally it
is petechial or hzemorrhagic in type. On lumbar
puncture, cerebro-spinal fluid is opalescent 1n
the beginning but becomes definitely turbid

and shows a white deposit later on, Meningo-
cocci are difficult to find in the beginning, but
a film stained with methylene blue and very
carefully examined almost always shows intra
and extracellular diplococei and on gram’s
staining, these are found to be gram negative
Incculation of cerebro-spinal fluid on blood
agar slopes or plates prepared from pigeon’s
blood (strength 1—10) shows good growth
after 48 hours.  In severe cases of the disease
sugar is absent and globulin is increased. ,

In places where laboratory facilities are not
available a turbid cerebro-spinal fluid obtajned
on lumbar puncture during an epidemic is
sufficient for diagnostic purposes. No time
should be lost in waiting for the bacteriological
report in starting serum treatment, which js
specific and has greatly reduced the mortality
from the disease. Serum should be given
intraspinally after removal of cerebro-spinal
fluid as early as the disease is diagnosed or
suspected and if prompt benefit does not follow
the intensive serum treatment, the brand of
the serum should be changed and another
maker’s serum should be tried.

The writer has had excellent results from
the use of Bayers antimeningococcal serum

The amount of serum to be given ; i
ally ‘should be at least 5cc less tghan th:;r;i)q:;l;
of cerebro-spinal fluid withdrawn ang th
injection should be given very slowly The
serum, 5 to 15 cc at ages from 1 to 5 yea;s u te
30cc or more in adults should be given de{)ilo
for 4-5 days and further repetition shoul(}i'
depend upon the condition of the patient and
the state of the meningitic exudate.
cases, it may be necessary to
injection every 8 to 12 hoursyfor 3 cr)fpza:io;::
The ordinary record 20cc syringe may be
attached to the lumbar puncture needley f .
the injection of the serum. A petter methc?c;
of giving the injection is by a rubber tubin
about 18 inches long with a glass window tg
the upper end of which is attached a ’lao
funnel and to the lower end a tubular n§ ts?
nozzle which fits into the butt of the lumebE1
puncture needle. Between the glass tubi:r
and the nozzle is a clip. The apparatus ig
sterilised by boiling. ~ Sterilised normal salinz

In severe
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is allowed to flow through the apparatus which
is then filled with serum warmed to body
temperature. Lumbar puncture having been
performed and the cerebro-spinal fluid allowed
to escape as much as is considered necesssary,
nozzle is inserted and required dose of serum
is allowed to flow slowly. If organisms are
demonstrated in blood on blood culture, 50 to
100 c.c. of serum should also be injected
intravenously.

Intra-thecal serum injections should be
continued until the spinal tluid becomes clear,
the cell count is reduced to 100 or less, the
temperature is normal and the meningitic
symptoms have subsided.

EDITOR'S

If the fluid is very thick or the flow
seems to be obstructed or only too little is
obtained on lumbar puncture, serum should
be injected into the ventricles of the brain or
into the cisterna magna, as the .serum is
bactericidal and only useful, if it comes into
contact with organisms—intramuscular injec-
tions, if used at all, must be used as a supple-
ment to the intrathecal injections.

Various sequel are likely to be left behind.
The writer (has seen two cases of deafness
following the disease. Some preparation of
iodine as iodoalbin or iodopin should be given
for a long time with the hope of absorbing the
exudate and relieving the deafness, biit the
condition is incurable. - '

SUMMARY

The writer says that since the Borstal epidemic in 1932, the

disease has been appearing with varying severity and intervening
periods of quiescence and lad its toll from almost every town in
the Province.

The prophylactic measures adopted were: gargling the throat
and douching the nose with 1—5000 potassium permanganate
solution in normal saline and a prophylactic Vaccine in doses of
0'5¢ce., 1.0ce. and 1.5¢c. at weekly intervals, obtained from Kasauli.
The results of the latter are awailed with interest.

Rash is seldom moticed but when present it is petechial or
hemorrhagic in type.

Cerebro-spinal fluid is opalescent at the beginning but soon
becomes turbid and shows white deposits later on. In severe cases,
sugar is absent but globrelin is increased. Meningococci are
difficult to find in the beginning but by proper staining and, careful
exqmination they can be detected. W hen laboratory diagnosis is
no: possible, a turbid cerebro-spinal Auid obtained by lumbar
puncture during an epidemic is sufficient for diagnostic purposes.

Treatment by specific seyum should be initiated even without
waiting for the bacteriological report. The author has had
excellent results with Bayer's Anti-meningococcal serum. Inira-
thecal method is preferred; but if there is block, he suggests injsction
into the cerebral venitricles or into Lhe cisterna magna, as the serum
is bactertcidal and on’y useful if it comes inio comtact with
organisms.

He recommends preparations of todine for the treaiment of
complications in the hope of absorbing the exusdates.
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Cerebro-Spinal Meningitis

in Madras

® Y. Suryanarayana Row L.M.P., (Mad
(Cal)., Assistant to the 1st Physiéiarzll a)nfih}sl:i[s.:

tant to the Lecturer in Medici
Medical School, Madras edicine, Stanley

The occurrence of this disease is so rare in
Madras that the report of the following 4 cases
which were admitted into the Government
Rayapuram Hospital, Madras, is worth publi-
cation. All the four cases were admitted
within a period of 6 months in 19335.

Case 1

Patient by name B, an anglo-Indian Iady of about
21 years, was admitted into the nbove hospital, on
17-8.1935, with a history of fever and paing all
over the body. The fever started with pain in the
region of the right ankle. The pain in the lumbar
region was very intense. There was no swelling of
the right ankle.

Examination.—DBowels were constipated. 'Throat
was congested. The right tonsil was enlarged and
tender. There was slight adenitis of the glands of
thie submaxillary avea. The pulse was rapid, but of
good volume and tension. The blood showed no
malarial parasite, but definite increase in the number
of polymorphonuclear leucocytes. Spleen and liver
were not enlarged. No tenderness was present
anywhere in the abdominal area. Respiratory and
urinary systems ~were normal. Headache was
gevere and vomiting persistent. There was rigidity
of the neck and retraction .of the head. The head
was in 8 postion of opisthotonos. Kernig’s sign
was distinctly positive. There was photophobia.
The patient lay in bed in a position of complete
flexion with the head retracted and almost touching
the back. A lumbar puncture wos done and the fluid
was found to  be, not only under pressure but also
turbid. The cerebro-spinal fluid did not reduce
Fehling's solution as in the normal fluid, On
microscopical examination of the centrifugalised
deposit, gram negalive diplococei were found, and
meningococei were isoluted on culture.

Treatment.— After the wilhdrawal of about 80cc.
of c.s. fluid, 10ce. of Anti-meningococcus serun
wag put in intrathecally and it. was again repeated
on 19-8-1985. On the sarhe night, another lambar
puncture was done and after withdrawing 30 to 40cc.
of the c. s. fluid, 10ce. of the same serum was given
intrathecally.

Since such infections cages could not be kept an
longer ina general hospital like that of ours th)(;
patient was transferred to the Isolatio ,
Tondiarpet, where, we were informed,
21-3-1935.

Duaring her stay in onr hospital,
vanged from 101 to 104°F,

Case 2
Patient P. aged nbout 24 years, K
was admitted into the same Hospital
with a history of slight cough, fever,
and persistent headache,
day.

n Hospital,
she died on

ber temperature

uropean lady,
on 14.4.1985
severe vomiting
Duration was only one

Examination.—The tongue wag coated

sli
both the tonsils were enlarg 'ehily,

ed and the throat
wa
congested. The pulse was rapid, otherwise it wuz

normal. Microscopical examination of the periphe
blood did not show any malaria] parasites but
showed definite increase in
leucocytes.

ral
it
¢ the polymorphonucleas
Occasional rales were present in ot}
the lungs. Liver and spleen were norma] )
was persistent vomiting, Kernig’s sign \\'ns' r

but the retraction of the head wag 'nPtGSEnt,‘
prominent. Lumbar puncture revealed tl:) tvery
cerebro-spinal fluid was under pressure and v t.he-
Centrifugalised deposit showed the prerence ftu}.b]d'
negative Meningocoeci and plenty of po} ‘0 Gram
nuclear leucocytes, Headnche was sevex')mo';pho-
was also photophobia. The Case was diaer. here
one of cerebro-spinal meningitis, Kosed as

There

Treatment.—During the firgt lumbar
40ce of ¢.s. {luid was withdrawn under preg
10 cc of the concentrated antimeningococe
was injected very slowly intrathecally.
patient was very

buncture
sure and
ic serum
Since the
intramug.-
omide, 1/100 gr,
ar puncture wag
the A, M. serum
Her temperaturg during
ged from 99 ¢, 104,

thig ‘case also wag trans.
Tospital, "ondia.rpet, on
t treatment, She had

b was restless, she wag given an
cular injection of hyoscine hydrobr
with atropine 1/100 gr. 'Ihe lumb
repented the next day and 20ce of
was put in intrathecally.
the stay in the hospital rap
After definite diagnosis,
ferrel to the Isolation |
16-4-1985 for subsquen
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very prolonged course in that hospital, and developed
glight partial flaccid paralysis. She eventually
recoveréd and was discharged on 1-6-1985 and was
given long leave for recouping her health. During
her sickness, she ran a peculiar temperature as shown
below. :

Case 3

Patient 8. Hindu, male, aged about 85 years, was
admitted on 29-5.’85 into our hospital. The
duration was 2 days. There was a history of fever
with convulsions. Twa days before, he went on a
bieycle ride for about 25 miles in the hot sun. He
noticed that he got slight fever soon after his return.
There was slight headache. He had also vomiting
at bome. With the rise of fever, the patient grew
unconscious and he was also getting convulsions,
The patient was admitted in this state into the
hospital.

.

thecally after letting out 80ce of c¢. s fluid.
Adrenaline, pituitirin, digitalin, and strychnine were
given alternately since the general condition of the
patient was very bad. The same evening:40cc of
the A. M. serum was given’ intra.-venotisiy. “On the
second day, lumbar puncture was repeated and
20 cc of the same serum was put in intrathecally
after withdrawing 20cc of the c. s. fluid.

The same day the patient waa transferred to the

Isolation hospital for further treatment, but it was

reported that he died the same day.
Case 4

Patient, K. Hindu, male, aged about 25 years and
a resident of Madras, was admitted into our hopital,
on 26-8-1985, with a history of fever for three days
and also unconsciousness. The fever gtﬁrted with
vigor; and on the night previous to admission the
patient became unconscious.

3 ST I o =
s S o ' . 1 AV B3
el el o e e

5 n ras

Temperature chart of Case 2. Note the protracted course and peculiar temperiture

Examination.—The tongue was coated and it
was slightly cyanosed. The eyes were half open and

~ deviated to the .left. Conjunctivee were insensitive

but the cornea were slightly sensitive. The pupils
were equal on both the sides. They reacted to
light. There was retraction of the head. Kernig's
sign was present. Stiffness of the muscles of the
neck was prominent. The patient could not be made
to talk. The heart sounds were very weak and
rapid. Pulse was 120 and respiration 654 per
minute. Peripheral Dblood showed wunder the
microscope no malarial paragite bubt increase of
polymorphonuclear lencocytes. The breathing was
deep and laboured ; both inspiration and expivation
were harsh. A few ecrepitations were heard
st both the bases. The abdomen was rigid.
Fnlargement of liver or spleen could not be made
out. After lumbar puncture, the cerebro-spinal
fluid was found to be under pressure and also
tnrbid,  The centrifugalised deposit showed Gram
negative diplococei (Meningocgcci). o

Treatment.—~On  the date of admission 20ce
of Anti-miningococens serum was given intra-

Ezxamination.—The tongue was: coated, conjunc-
tivee were dull ; the patient was a litile emaciated,
and was unconscious; the muscles of the neck and
lower jaw were rigid; pupils reacted to light; the
knee jerk on the right side, the ankle jerk on the left
side were absent, while the knee jerk on the left was
present. Sensation to pin prick and heat and cold
was lost. There was no rigidity of the muscles of
the extremities. They were flaceid. Xernig's sign
was present. Heart sounds were quick and
feeble. Stained blood smear did not- show any
malarial parasite, but it showed distinct leucosytosis,
specially of the polymorphonuclear variety.. Respi-
rations were hurried and shallow. Liver and spieen
were not palpable. The urinary bladder was dist-
ended. The patient. lay down .im bed:in: an
unconscious state with the eyes olosed and: did not
respond to any questions. ' There was no- paralysis
of upper limbs, Lumbar puncture done on the next
day after admission revealed the cerebrs-spinal: flujd
to be under pressure and it was also turbid. Micros-
copical ‘examination of the“centrihi’galide_d. “depokit
showed plenty of polymorpho lencooyses and-Gram
negative intra-cellular diplococei (Meringoeonci).:.

¥
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Treatment.—On the day of admission it was
mistaken, before the lumbar puncture, for a case of
cerebral malaria and he was given 71 grs. of acid
quinine hydrochloride intra-venously. When the
diagnosis of cerebro-spinal meningitis was establish-
ed after the result of lumbar puncture, 10cc of A.M.
Serum was given intrathecally. Later on in the
day, the patient was transferred to the Isolation
hospital for further treatment, but we were informed
that the patient died the next day. During the stay
of the patient in our hospital, his temperature was
low, ranging between 99 and 101° F only.

Comment

The occurence of cases of cerebro-spinal
meningitis is so rare in Madras that unless
one is always on the look out, itis quite
possible that he is very likely to miss them.
Now and then sporadic cases of the disease
occur in our presidency as is reported in the
press. It is only the other day that the
District Medical Officer, West Goda\./ar}v Dist.,
gave a warning to the medical practitioners of
the district, while presiding over the East
Godavary Medical Association, to be always
on the alert for cases of the above disease, as
he had one case of cerebro-spinal meningitis
recently admitted in the Government Head-
quarter Hospital, Cocenada, and that they
should be prepared to meet with any such
emergencies. Though the fever is said to be
epidemic in nature, all our above cases occurred
in a sporadic form. Since the first two cases
occurred in an institution, all the contacts with
them were examined for finding out whether any
of them were harbouring meningococci in their
noses and throats. None of them were found
to be the carriers of the disease, nor did any
one of them suffer recently or even remotely
from it.

Cerebro-spinal meningitis is regarded by
Price as a disease of winter and spring. But
all the above 4 cases had occurred in the hottest
part of the year, viz.,, from March to August
1935. There is also a doubt expressed by
some authors whether the disease is contagious
at all. But the evidence that it is contagious
far outweighs the one that it is not. "The first
two cases occurred in a closed community one
after the other, It shows that infection has
got some part to play in the spread of the
disease.

The characteristic symptoms of the disease
are sudden onset, fever, headache, and vomiting
which were all present in the above cases.
Kernig's sign and retraction of the head were
also present. In all the cases the throat was
congested. No cutaneous rash, described to be
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so common in the text books, was present in
any of the above cases. Polymorphonuclear
leucocytosis was present in all the cases. The
last two cases were admitted in a condition of
stupor, i.e., in the later stages of the disease.

The disease may terminate in one of the
following three ways. 1. Recovery, 2. Death
3. Becoming chronic with mental defect’
deafness, blindness, hemiplegia or monoplégia:
The last two cases described above seem to be
of the fulminating type.

The common complications of the disease
are said to be: 1. hydrocephalus; 2. psychic
disturbances as delirium, stupor, mania etc : 3
motor defects as hemiplegia, flaccid para]y’sis.
spastic ataxia, 4. special sensory symptoms as
irido-cyclitis, cellulitis of the orbit, keratitis
deafness, etc. 5. swelling and stiffness of thé
joints. The third and fourth cases showed
marked psychic disturbances, as stupor, convul-
sions, delirium ‘etc. The second case, though
developed flaccid paralysis of the lower limbs
temporarily, she completely recovered after-
wards.

Cerebro-spinal fluid in meningococcal menin-
gitis—The pressure of this fluid in the above
disease is definitely increased. The colour of
the fluid is also changed from clear and
transparent to various grades of turbidity,

The fluid in all the above cases was distjnctly
turbid. o

As regards the chemistry of the fluid, protein
is said to be increased to the extent of 2 to
*3%. This test was not done in our cases
The cerebro-spinal tluid in this disease ShO\\.s'
quantitative increase of lymphocytes ip the
early stages, and polymorpho increase ip tbe
later stages. All our cases showed the latter
feature and not the former. In still later
stages of the disease, it is said that th
lymphocytes will again predominate, ©

Bacteriology of the fluid —Filmg made f
the centrifugalised deposit in al] theeagc?\?::
cases showed intra and extra cellu]ar Gr
negative diplococci (Meningococci)

Diagnosis-—The chief Symptoms f{
dingnosis are, headache, delirium vomiti )Ol‘
stiffness of the neck, kernig’s sign 'and omll-g,
symptoms as papilicedema. All7the 'nl):):'lr
symptoms were found in all oyr cases e :
the last, for which ' et
examined.

am

A rapid method of diagnosing men; Oy
meningitis from the spinal ﬁuig \x':slgi(s)z(:iic“(;
by pr. BG Macgrath, M. B, as folloe‘
for identifying the organism : (1) By S
anti-menigococcal serum agar plate T);xe ;)sll:tge

the patients were not
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is swabbed with the deposit of the c. s. Fluid
and incubated for 12 to 24 hours and
secondly by direct slide agglutination of the
organism after it has been grown by the above
method, using the stock anti-sera. (2)- By
the use of precipitin test. This test is
done by placing, in . Dreyer’s tubes,. gmall
amounts of cerebro-spinal fluid as antigen,
and a suitable anti-menigococcus serum as
antibody. Positive reaction is shown by the
appearance of a white precipitate ring at the
junction of the two fluids. The reaction
becomes positive within the first few hours
after the onset of the symptoms, and hence
affords a valuable aid to early diagnosis, (3)
By Compliment fixation test with polyvalent
A.M. serum, which is done by using spinal
fluid in dilutions of 1in1;1in 8; 1 in 32.

As regards the differential diagnosis of this
disease, it has to be diagnosed from influenza,
typhoid fever, acute pneumococcus infection,
measles, and other forms of meningitis such as
pneumococcal, streptococcal, influenzal, typhoid
and tubercular.

Prognosis.—This is distinctly grave and
unfavourable as is shown in our cases.

Treatment.—Prophylacticc. Nasal and
pharyngeal passages should be kept clean and
they should be lavaged with 1 in 1000, pot.
permanganate or hydrogen peroxide, or ordin-

ary saline ; anti-meningococcus serum is given
in two doses once a week in 1 cc¢ doses,

Curative.—It is vitally important that the

“anti-meningococcus serum should be admini-

stered early and intrathecally after the lumbar
puncture was done and some fluid let out.
It is less effective if given intravenously and of
very little use if given intramuscularly or
subcutaneously. The repetition of the subse-

_quent doses should depend on the way in which

the patient responds to the previous doses of
the serum. It is best judged by the condition
of the spinal fluid, whether it is clearing up or
not. 1f the fluid continues to be turbid, the
serum should be repeated at frequent intervals.

As régards drugs, urotropine in full-doses of
60grs a day is recommended. The rest of the
treatment is only symptomatic. For the
headache : ice to the head, aspirin; antipyrin,
caffein citras, and if violent, morphia have to be
given. For delirium: bromides, hyoscine
hydrobromide, are useful. For hyperpyrexia:
iccto the head, hydrotherapy etc are advocated.
Light fluid diet is essential. :

My heartfelt thanks and gratitude are due
to Rao Saheb Captain P. S. Krishnaswamy,
M.B.C.M,, M.R.C.P., Superintendent of the
Government Rayapuram Hospital, Madras, for
having permitted me to make-use of the case
records of the above cases freely and in
permitting them to be published.

EDITOR'S SUMMARY

The writer describes 4 cases of C.S.M. as obgerped at the
Rayapuram Government hospital, Madras, during 1985. Out of
these, only one survived. The case that survived had a protracted
course and ran a hectic temperature.  She developed partial flaccid
paralysis from whick she eventually recovered. :

As against the text-book description that it is a winter-born
disease, he notes that all the cases occurred during the hot season of
the year. One of the cases was mistaken for cerebral malaria before

lumbar puncture was done.

Ezamination of contacts of the first two cases (which occurred in
an institution) did not reveal meningococci on examination of the
nasal and throat swabs. Prominent sympioms, as observed in the
cases under reference, are moted down. A rapid method of
diagnosing this infection  is described briefly. He siresses on the
early intrathecal administration of A. M. Serum. '
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Cerebro-spinal Fever within the

Municipal Limits of Nadiad

e Ramanik
L. T. M.

It is an infection with the meningococcus of
Weichselbaum, initially of the upper air pass-
ages and secondarily of the blood stream with
metastatic involvement, more commonly of the
cerebro-spinal meninges and frequently of the
other parts of the body. It is also otherwise

(H. Desai L. C. P. S, (Bom).,

Cal).

called epidemic cerebro-spinal
spotted fever, posterior
etc.

My observations recorded herei
. ein are bs
on the following 14 cases within the mun?&fﬁ]
limits of Nadiad during March and April 1934

I meningitis,
basic meningitis,

Num- Name | Age| Sex Date Resnlt
ber o .

Remarks

B.A. | 11 | Male |81—8-—34 "

!
|
I
|

10 H. G. 9 ”» 9—4—84 Died

1| M. G.| 45 | Mule {17—8—34 |Died on 19—8—384| Serum 10 ¢, ¢, onl

317 v.l19 . 97—8— 84 v 28—3—84| Treated nt the Mission

4 M. H.| 19 ., 28384 Recovered Detected early and treatmen

51 V.T.| 7 |Femalel30—8—g4 [Died on 1--4—-34

7 R.M. | 14 . 24 84| . Reeovered Sernm treatment ang lambar

8 | Rani | 1 |Femalel 6—4—-84 [Died on 6—4—384! The child was bein

9 |H.K.| 50 . 7—4.—84 w  8—4-—84) Berum given—often lumbar puncture

y intrarﬁuscu]url iven ;
lumbar puncture wasg unsuccessfu% isvetz,
patient was not controllable, °

2 |M.M.[| 20 , |21—3—84 » 28-—8—384 What trentment given, not known.

Hospital—];
treatment not known, ospital—line ot

tb .
—often lumbar puncture, ¥ serum daily

of sernm upto 80 c.C. given, Total amount
Lumbar puneture ag well as serum treatment

No serum treatment given —treated priva.tely

for a week ; sho

v & prolonged i
c. of serum ip total uged,

g trented for

some othe
reatment not given, )

months ; 60 ¢

disease; specific t
Serum treatment instituted, b

-hydrocephalug developed Symptoms of
prolonged illness of 2 I;:ont’;::f died after a.

11 | B. B.| 4 | Male |10—4—384 |Died on 11—4—284} No specific treatment given,

12 |[M. D.| 22 ., |12—4-—84 Recovered Seru treatment given,

18 { 8. P.| 8 {Female|21—8—84 "

, ulg ‘P,- 98 | Mule [16—8~84| Died 14—5—84 | Was treated ng cerebra)

Symptoms mild, vesembling *

, Pes ng “Infl "’
lllmbnl' punctire wag allowe(lilffg?lt tk
metner}))fl t‘r‘ecc;;vered., ~lWhm the fever subsidcjg

bient  conld not mgyg -
-igc(zn]mtlon retst(l)red #nd he r‘;zc;ve%:?]d:ggy
ebely except the | i i i
Pletely re deafness which gti] re-

—no

. malaria by j
nous quinine—g hoyr, y intraven.
bar puancture revenled 8 bﬂf()l'e death lum.

Mieningogocei,

gradually went down-hil] ut the patient
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Etiology

This disease seem$ to be more common

during the months of March and April and it
is in conformity with the months of greatest
prevalence, as recorded in the recent epidemics
in Dclhi, Calcutta and Ahmedabad. 1t may
be sporadic all the year round and it looks as
if these particular months are favourable for its
epidemic exacerbation. Further studies on
humidity, atmospheric conditions etc., and tl_1e1r
relationship to the virulence of the organism
are worth undertaking from academic and
prophylactic points of view.

The disease is no doubt contagious but my
observation is that it is only slightly so. I was
not able to prove any case as due to direct
infection, except to say in a general manner
that most of the cases are from the congested
areas of the town.

It is also interesting to note that out of the
14 cases under my personal observation 7 were
under 14 years, 5 between 14 and 28 years and
only 2 above the middle age. This finding is
in conformity with similar age incidence obser-
ved in the recent epidemics in other regions
of the country.

Theincriminating micro-oganism is, of course,
the meningococcus— Diplococcus Meningitidis
Intracellularis of Weichselbaum—and can be
recovered from the throat and the spinal fluid.
Under the microscope it looks smaller than
M. Catarrhalis and larger than the Gonococcus.
It is gram negative in its staining reaction. It
is an obligatory erobe. Grows on agar
media when added with dome  animal protein
and at temperatures between 36° to 37° C. Its
vitality is obviously low as sunlight kills it in
less than 12 hours. I have not had the advan-
tage of studying-its cultural characteristics:in
reference to the virulence of the'different types
of meningococcus. Gardon has differentiated
4 types by the agglutination and absorption
tests. It is quite probable from the study of
recent epidemic records that the varying inten-
sity of the .disease, the varying results of
mortality in the different epidemic periods and
the varying results of specific serum treatment
may all be due to the varying preponderance
of the different types of meningococci in the
different parts of India and in the different
epidemics in the same locality.

Lumbar puncture has to be done for a defi-
nite diagrteéls. Children and.even adults may
require local anasthesia (such as Novocaine or

‘Ethyl chloride) for this purpose; and. if the

patient cannot be controlled a general anasthe-
tic may even be necessary, .The:needle must

be strong and provided with a’ stylet. The
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space between the third and the fourth lumbar
vertebree is usually 'selected. You will find
from the flow that the cerebro-spinal fluid is
both increased in amount and under predsure.
In the early stages.of the disease the fluid may
be clear but it gradually becomes opalescent
and later on frankly purulent.. Sugar is absent
as shown by Fehling’s test. Albumin is pre-

_sent and s. globulin is increased. The cyto-

logical changes in the spinal fluid are that the
lymphocytes are increased in the early stage
and when the meninges are affected the poly-
morphos are increased. Films made of the
fluid show intra and extracellular meningo-
cocci. ' '

Symptoms

The symptoms observed in the above series
may be classified and-deseribed as under :

1. Ordinary or Acute Type.—Incubation
period is not definite here. It may be from 4
to 5 days. The disease starts as an ordinary
acute fever, Its onset is sudden with fever,
headache, malaise and vomiting. Temperature
goes up to 102° or 104° F. Headache isin-
tense and is referred to the occipital region.
Frequently there-is rigor in the adults and con-
vulsions in children. There is invariably
catarrh of the naso-pharynx. Vomiting may -
be intractable. Pain in the neck and limbs
is marked. There may even be delirium.
After two to four days, symptoms of
meningeal invasion are found. Vomiting
becomes more persistent, pulse is irregular in
rhythm and frequency " in ‘comiparison to the -
temperature. Respiration also becomes irre-
gular. Tache Cerebrale is present, showing the
irritability of the vaso-motor system. The
patient lies on his side with the legs drawn up.
Pupils. are dilated and .there is photophobia.
Examination of the neck shows stiffness of
muscles. Ham-strings are taut and hence

"Kernig's Sign is marked.  Abdominal reflexes

are absent. There is, of course, restlessness
and insomnia. Headache is severe and persis-
tent. In some, a rash may appear in the first
week. I have observed Herpes to be common.

.Leucocytosis is marked (20,000 to 40,000).

At the end of the first weck the mental con-
dition becomes worse—there is marked stupor.
The patient is now in a characteristic huddled
posture. Rigidity of the neck muscles increases
and with it, the retraction of the neck. Flesh
is lost. Polyuria is present. Temperature is
high and continucus but s6metimes irregular.

.In later weeks, recovery may occur gradually ;

but is often interrupted by sudden recrudese

-cences when' thé temperature.shoots up to 103°
:or 104°F again. H the patient recovers, stupor
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passes off, fever subsides, rigidity disappears;
but the pulse remains high for some days. In
some, the temperature may fall but the general
condition does not simultaneously improve and
if with this, there is progressive emaciation
chronic hydrocephalus may supervene.
Sphincters relax and optic neuritis develops.
Even after such developments, the patient may
vecover. But generally such cases die; and
even if they recover there may remain mental
defects, deafness, blindness, hemiplegia or
diplegia. I find that relapses are rare but I
have seen recrudescences of the disease more
commonly.

II. Super Acute Type.—Here, the symptoms
are very abrupt, ushered in with severe head-
ache and marked delirium. Temperature is
very high (104° to 106°F). Tongue is dry and
tremulous, Meningococci may be cultured
from the blood and leucocytosis is high
(30,000 to 40,000). Within 3 to 4 days he passes
from stupor to profound coma. Lumbar
puncture does not relieve this condition. Pulse,
respiration and temperature are all rising.
‘Pupils are insensitive and corneal reflex is lost.
Surface of the body becomes cold and lungs
become congested. Such cases do not reccver.

I11. Malignant Type.—This is often seen in
older children and adults than in infants and
younger children. There is fever, headache
and acute delirium which lasts for 12 hours at
the end of which the patient becomes comatose.
There is rapid development of septicamia and
so, symptoms of septicaemia are more prominent
and common than the meningeal symptoms.
Such cases also do not recover.

IV. Mild Type—This is more common
during the decline of an epidemic. These are
the cases which are mistaken for influenza.
.But a slight rigidity of the neck and Kernig’s
sign should make us suspect meningitis and
the diagnosis must be confirmed by lumbar
puncture or by a swab from the naso-pharynx.

V. DPosterior basic Meningitis.—This is
common among infants and younger children.
‘Onset is usually with convulsions and
vomiting. There is sudden rise of tem-
-prature which is, however, not high. Fever
may subside during the end of the week. But
the retraction of the head is marked, back
becomes arched and there is stiffness of the
extremities. Emaciation is also rapid. Pulse
and - ‘respiration irregular and raised. The
infant-lies motionless, pupils are dilated, and
blindness may supervene in some cases.
.Lumbar puncture may not show meningococci
if the disease ~has advanced. The cerebro-
‘spinal fluid shows increase of lymphocytes
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rather than polymorphos. Puncture may be

dry due to closure of Foramen of Magendie

Cerebral Ventricles are specially infécted:

Hydrocephalus may develop. Mortality is very

high. 4
Complications

Pneumonia and enteritis are the frequentl
observed complications. Deafness, swhen i);
occurs, is generally permanent. Hydrocephalus
may appear at the onset or develop later on
Pallor, cyanosis, increased pulse rate with 10\\;
volume and sudden appearance of coina
suggest hydrocephalus. Psychic disturbances
in the form of temperamental changes may
sometimes occur. Hemiplegia or monoplegii
are not uncommon. There may be flaccid
paralysis of the extremities. Some patients in
the convalescent stage have unsteady gait.

Prognosis

Mortality rate differs in different epidemics
In children the death rate is much higher th'n;
in adults. There is no doubt that the mortali(t
rate, as judged from the recorded figures i}j
high. But statistics with regard to ’thi;
disease in our country are still meagre and do
not therefore offer a basis for even an
mately correct conclusion.  This
however, can be said: the earlier the ¢
serum is given the lesser the rate of mo

approxi-
mucly,
pecific
rtality.
Prophylaxis

No reliable prophylactic method has et
been evolved. The disproportion between)e
large number of healthy carriers and tha
smaller number actually attacked shows thi
personal contagion is not an important facta
in its epidemiology. This much however s
obvious that if the rate of incidence of healthls
carri.ers- ipcreases, an epidemic of cerebro-spin };
meningitis may be anticipated ; and this pm ¥
be truer of closed communities and of thoay
living In insanitary and crowded localitise
than with others. In Egypt apd es

. S S
prophylactic vaccine is being tried ; e\?::?:
India, I believe, the director of the Centra}

Research Institute, Kasauli, has issued a limited
supply of a prophylactic vaccine for trial aed
study. The final result is awaited, ] had nn

given this vaccine during the epidemics ot
Nadiad and as such I am not in a position :lt
comment on the same. I adopt the ucuc;
prophylactic methods. The patient is isola:tzzi
—so also the carriers in immediate conte

with the patient. Throats of the carrie o
irrigated with salt solution or sprav drs are
the following solution of : prayed with

Thymol

Menthol o 3 grs.

(X2 N ”
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Chloretone ... 4 ms.
Liquid paraffin ... 1 oz.

Oral hexamine in 30 gr. dose has been tried.

Treatment

I try to keep the patient as quite as possible
and avoid all causes of external irritation. The
hairs are clipped and an ice bag applied to the
head. Only liquid diet is given—and water
very freely. Bed sores are best avoided by
careful nursing. Bowels to be opened by
calomel and saline, Urotripine in drachm
doses may be tried. Serum therapy is useful,
provided it is given early and in sufficient
doses-——up to 40c.c. It is best given intra-
thecally. It should be given daily till the
symptoms abate and the meningococci dis-
appear from the spinal flnid. A few doses

may be given intravenously also or intra-.
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muscularly to combat bacteremia. The insig-
nificant success with the present stock serum is
obviously due to the strains foreign to the
epidemic’ on hand. If it is possible to make
serum locally with the particular Type of
meningococci which have caused the particular
epidemic, it is quite probable that the
results may be better. We have there-
fore, at present, to fall back on .the poly-
valent stock sera available in the market. Out
of the 14 cases, only six were given serum.
Out of these three recovered. It would be
rash on my part to draw conclusions from such
a small number of cases treated. There is
another important factor in dealing with the
Indian patients. They are generally afraid of
lumbar puncture and so many cases are con-
cealed. This stands materially in the way of
our judging its incidence, arriving at a correct
diagnosis and instituting specific treatment.

EDITOR'S SUMMARY

. The writer records his observations on 14 cases of C.S.M.
treated by him during 1934 at Nadiad. o

He stresses the need for further study of humidity, atmospheric
conditions, and the virulence of tie strains of the organism for a
clearer understanding of its epidemic spread and occurrence.

According lo him, the disease is but slightly eontagious and
that most of the cases are from the congested areas of the town .
‘where insanitation and bad housing are common. He observes that ?
infants and ‘adolescents are more affected.

He describes the symptoms of the different types of the

" disease and also its common complications and sequele.

- Mortality rate is very high and among children move than
among the adults. " It is favourably influenced by a timely admini-

stration of serum in good doses.

Lumbar puncture is essential both for purpcses of diagnosis
and treatment. The changes in the character of the C.S. fluid are

briefly described, Hs mentions the reluctarice of the Indian patients
to lumbar pncture and states that' this stands in the way. of proper

i : g

diagnosis and treatment.

'



Vv

Epiderhic Cerebro-spinal Meningitis
in Ahmedabad, 1934 & 35

® Dr. Pranlal R. Trivedi,

L. T.M. (Bengal)

STATEMENT SHOWING THE CASES OF CEREBRO-SPINAL MENINGITIS
EPIDEMIC, 193435

L.C.PS. (Bom).,
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Short history of the disease in India.—
The disease has been first descrl,beq in Indlq
by Dr. V. Carter, who, while working on the
relapsing fevers at Bombay, saw some cases of
the disease and clinically diagnosed the same
in the year 1878. He has also noted some cases
at Bombay in the year 1885. Another
authentic report was given by Dimmock who
saw several cases of this disease in Shikarpur
Prison, in Sind, during the years 1883—84.
Since this time, there have been sporodic cases
almost every year in that prison. Dr. P. T.
Patel in his book on infectious diseases des-
cribes as many as thirty-five cases during the
period between 1912 to 1920.
Ahmedabad, Dr. Joseph Benjamin saw some
cases of the disease some where in the year
1898—99.

The present epidemic of c¢. s. meningitis
commenced in this city in the beginning of
November 1933 and the first few cases were
treated at the Civil Hospital, Ahmedabad, and
also at the Vadilal Sarabhai Hospital. Subse-
quently in the month of December 1933, a good
number of cases were reported in the city and in
consultation with the local authorities a special
camp was erected in the premises of Sheth
Vadilal Sarabhai Hospital for the treatment of
this disease and in all, 778 cases were treated
during the period from January 1934 to
October 1935. The detailed figures with
regard to the incidence is given above.

Seasonal incidence.—As has been described
by various authors in the western countries, the
epidemic was at its height during winter, parti-
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cularly in the months of February, March and
April. o

Sex.—The proportion of male ‘patients to
female patients is abctt 45 to 1, though in
other places the nun.ver of males is more
preponderent. ‘

Age—As will be seen from the figures,
the first three decades of life offered a heavy
toll whereas the disease was scarce beyond the
age of 45. :

Caste.—Highest number of persons affected
were Hindus but it is not in any way out of
proportion to the total population of the com-
munity in the city. o

Occupation.—This has not been rightly
traced out mainly because most of the patients
were admitted in an unconscious state. Most
of them were probably from the labour class.

Localities—The .most overcrowded locality
gave the largest incidence and figures are also
arranged according to the population of the .
locality concerned. o "

As for the treatment I shall try to sub-
mit the same on some other occasion, but I
should mention here my sincere thanks to
Drs. G. B. Mohile, M.R.C.P. (Lond), D.T.M.
(L’pool) and G. B. Mankad, M.D. (Bom.),
M.R.C.P. (Lond.), Hon. Physicians to the
Meningitis wards, for their valuable guidance
in preparing these figures and also permitting
to utilize the same fcr this Journal, My thanks
are also due to my colleagues Drs. 1. R.
Pathak, P. K. Mody and N. M. Vyds for
maintaining very careful records of all cases
so as to facilitate my work, S

EDITOR'S S UMMARY

The writer analyses the, Ahmeda,bad' E’}n‘demic figures fdr 22
months, commencing from Janwary 1934,

- He shows that the months of hib]ust incidence are February,
March and April. The First three decades of life offered a heavy

toll—scarce beyond the age of 46.

Tle most overcrowded

localities of th.a town seem fo have béen mainly affscied. Most of the
cases were probably from the labour class.
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Cerebro-Spinal meningitis means acute in-
flammation of the meninges of the brain and
spinal cord due to the invasion of diplococcus
intracellularis meningococcus and is charac-
terized clinically by sudden fever, nasorharyn-
geal ‘catarrth and extreme nervous shock,
attended by painful contractions of muscles,
cutaneous eruptions and various grave nervous
and other complications.

History

The disease is of comparatively recent
history. Viesseux first describes a small out-
break in Geneva in 1805 but the epidemic
described by Bascombe as occurring about the
close of 1802 in the small Franconian Town of
Roettingen, situated on the river Tanber and
surrounded by mountains, seems to have been
of the nature of cerebro-spinal fever. “After
@ very hot and dry summer, there were thick
fogs and incessant heavy rains during November.
Towards the end of this month an extremely
fatal ‘disease broke out which was without
example in the memory of its oldest inhabitants,
it being totally - unknown to them previonsly.
The young and strong were suddenly seized
with pain and anguish at the heart, with
violent palpitations and lacerating pains in the
nape of the neck, profuse, sour,ill smelling
perspiration broke out over the entire body ; and
a suffering as though a violent rheumatic fever
had seized on the tendinous expansions, in the
worst cases a spasmodic trembling ensued, the
patient fainted, the limbs became rigid and
death closed the scene, frequently within 24
hours from the cpmmencement of the attack.
(E. Bascombe M..D. London 1857). '

In 1806 it occured at Boston. According to
Drs. L. Danielson and E. Mann it is a singular
and very mortal disease which lately made its
appearance in Medheld. From 1899 there
have been extensive out-breaks in Silesia and
in the cities of the United States on the
Atlantic Coast. Since then it is occurring very
frequently, sometimes in Europe and sometimes
in America. It made its headway in India in
the early part of the twentieth century; but
has not been so wide-spread before as it is now

*Dr. Ramachandrier’s Prize Thesis for 1934. Received
for publication on 17-6-35. Ed. LM.J.

and hencg no authentic records have been kept
of its earlier incidence. Some local records have
been kept at Bombay and Calcatta. In 1932
it made its appearance at the Borstal Insti-
tution, Lahore, where detailed records of all
the 22 cases have been kept. This year (1934)
also, the disease has visited various towns of
India simultaneously. Ahmedabad, Agra,

Allahabad,_ Cawnpore and Delhi were the towns
where it did most harm.

Geographical Distribution and Climatic Effect

Every country in the world is liable to
be visted by this disease but as its histor
shows very hot countries “have not \’e)t,
been affected so far and so we may conclude
that hot climate is not very favourable
for the spread of this disease. The facts we
have gathered from the reports of the various
epidemics show that it generally occurred
either in winter or in spring and we have
recently seen in India that it broke out in tthe
month of February and continued upto the
month of June ’34. In his geographical
pathology, Hirsch divides the outbreaks into
four periods : from 1805 to 1830, in which the
dlsqase was mast prevalent throughout = the
United States, ‘g second period from' 1837
1850 when the disease prevailed extensive] ilc:
France and there were a few out-breaks in ytl
United States : and a third period from 18512
to 1874 when there were out-breaks

. . in Ey
and seyergl extensive epidemics in Ame:?cl;e
In Asia it first appeared in 1903 and then.

gradually it began to extend till recen

| tl
we have seen its fatal resylts in Y \hen

country, our own
Available Statistics
g 3 28 33
= ~ =8 8%
New York ... 1904.5 6,755
Glasgow .. 1907 1,000 3?555
Belfast ... 1908 725 518
England and Wales. 1915.17 5.800 8.500
W w1929 6501
» . ... 1930 666 j' about 70%
India ... 1984 2040 9000
My cases at Agra... 1984 10 4
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Etiology

On this head there is little to say beyond
this, that all attempts to explain the origin of
the various epidemics, or to bring them within
the circle of those laws which apply generally
to diseases of the zymotic class have failed.
Most of the epidemics have occurred in the
cold seasons of the year, but there have been
many during the warm months also, especially
in France and Sweden. In India too, at Delhi
one of my friend’s son died in the month of
June ’34 when the climate was very hot.  Still
it may be said that the development of the

- disease is favoured by cold. 'The inhabitants

of high and low districts, of salubrious and
insalubrious localities, of ill and well drained
towns have suffered alike from the disease. It
has generally been remarked that males are
more prone to this disease than females, while
healthy youths and childern have been attacked
in greater proportion than those advanced in
life. Viesseux in giving the first authentic
history of an epidemic of this fever which
occurred at Geneva in 1805, says that it attacked
people of every rank at once, the poor and the
rich, the inhabitants of dirty and crowded
rooms in unhealthy districts, as well as the
residents in highly sanitary surroundings.
The experience in India of recent years has
shown that the disease is especially apt to
break out in establishments where numbers of
people are congregated together as in asylums,
barracks, work-houses and prisons. But even
here, the disease shows a peculiarity since it
attacks soldiers in a larger proportion (as all
reports show) than paupers or convicts. There
is a great difference of opinion as to whether
the disease is communicable by the sick to the
healthy. The evidence, sepecially that derived
from the French military experience, is in
favour of it being highly infectious, which
seems somewhat difficult to combat. The
Members of the Massachusett’s Medical Society
(America) were generally agreed, however, as to
its non-infectious, character and they reported
that out of 268 cases in which the question
was asked as to the origin through contagion,
the replies were in the negative so far as 252
were concerned. Cerebro-Spinal Fever is a
diseage of cities. Glover has shown 'that the
dissemination of the meningococcus from
person to person (not necessarily the disease)
is intimately connected with crowded sleeping
quartérs. Therefore, the mode of infection is
perhaps Droplet in character. The gréatest
incidence of  cerebro-spinal fever occurs
between the ages of five to ten. T. Mogilnicki
states that out of 117 cases of the disease
admitted to -a -childern’s hospital at Lodz,

Poland, between January Ist 1922 and January
1st 1925, 85 or 72.6% were in the first year of
life, 11 were childern from 1 to 2 years old
and 21 between 2 to 14 years ; whereas accord-
ing to other autharities, specially German, the
incidence of this disease among infants is much
lower, e.g., 17% (Goppert) and 12 to 17%
(Kassowitz). In 1921 Root finds only 6 cases
in infants under two years of age. On
the other .hand Bell and Cook in 1922
reported a case in a sixteen daysold child with
a fulminating meningococcus infection and
extensive petechial rash. J. M. Sturtevant
records a case in a female child aged 7 weeks.

Over exertion, long marches in the heat,
depressing mental and bodily surroundings
seem to be predisposing causes. The disease
is not transmitted by clothing or excretions.
Cases are recorded of a similar disease in
horses, during its epidemic prevalence in man.
Extreme fatigue appears to increase the
susceptibility. The disease occurs both in
limited epidemics and sporadically.

The specific organism which causes the

disease is a diplococcus known as meningo-

coccus. Meningococci may be found in the
naso-pharynx of perfectly healthy people, who
are known as carriers. It is possible that the
meningococci may remain latent but under
favourable circumstances may cause a violent
epidemic. It is noteworthy that carriers do
not very often themselves contract the
disease, but they are likely to disseminate the
organisms by sprays of saliva while talking and
coughing, and thus.the susceptible people may
become infected by inhalation and get the
disease. It is said that normally about 5% of
the population are carriers; but -when "the
number reaches 20 per cent an epidemic may
break out. An epidemic does not: -sweep.
through the community like influenza; it is
only people here and there who contract the
disease. B -

The relation of nasopharyngeal catarrh to
the disease has been much’ discussed. Tt is
maintained that epidémics really consist of
epidemic nasopharyngeal catarrh- with occa-
sional complicating meningitis, This -view is
not generally held. The. balance of-opinion is
against the occurrence of a nasopharyngeal
type of the {isease as distinet fromia carrier
State. It has been shown that .in: earriers the
organisms - may be -rtecovered from .the
nasopharyngeal ' catarth. Fildes- has pointed
out that those. who' develop the disease have
seldom béen -carriers “before 'the. onset;
The route by which the' organism reaches: the
meninges is glso’a matter of disptte. . Thvee
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(1) that it reaches the base of the brain via
the cribriform plate of the ethmoid by lymphatic
channels. -

(2) that it enters the blood stream through
the nasopharyngeal mucosa and ultimately
becomes localized upon the basal meninges.
This is the most likely route, and the frequent
occurrence cf meningococcal septicemia forms
an additional argument in favour of this mode
of entry (Harries).

(3) That infection passes from the blood
to the choroid plexuses and then to the
intraventricular fluid. The normal passage
of the fluid carries it through the roof of
the fourth ventricle out to the subarachnoid
space, while there is a special tendency for the
inflammatory products to accumulate at the
periphery where the fluid is normally absorbed
i.e., at the superior longitudinal sinus and in
the spinal canal. The evidence for this is
(@) that in fulminating case meningococci are
found in the ventricle alone, while there
is no perceptible inflammation of the meninges,
but there is acute inflammation of the chloroid
plexuses; (b) that in less acute cases the
fluid from the ventricular puncture, though
it has the same composition as the fluid
from lumbar puncture, always contains fewer
pus cells, suggesting that these have accumu-
lated at the periphery. Ia favour of this view
it has been shown in dogs that Indian ink
when injected into the ventricles, travels from
the fourth ventricle upwards in the subarachnoid
space along the sulcil, resembling the distribu-
tion of pus in cases of cerebro-spinal meningitis.

Cases have been recorded of post-traumatic
cerebro-spinal fever, which may occur either
with or without fracture of the skull. De
Wayne Richey and T. R. Helmbold report a
case in.a boy aged 12 in whom symptoms
developed within thirty hours after an injury
to the head producing cerebral concussion and
probably minute laceration of the brain and
rupture of the intracranial capillaries. While
it is possible that the occurrence of meningi-
tis after the trauma was only a coincidence,
the evidence was in favour of the injury having
predisposed to the meningeal localization of
the meningococci which have gained an
entrance readily to the blood stream through a
rent in the nasopharypgeal mucosa and thus
been carried to the brain, where locus minoris
resistentice had been’ created by the trauma.
The symptoms rapidly cleared up .after intra-
venous and intraspinal injection of Antimen-
ingococcic Serum and complete recovery .took
place within sixteen days of the injury.

(JaNUARY, 1936

Bacteriology

In'1877, for the first time, Weichselba
described the meningoccus—diplococcus in.
tFacellularls meningitidis, Itisa gram o
tive diplococcus resembling the goEoZ:oc wsoit
dies rapidly outside the body unless kguf, '
blood.heat. This is of great practical imp "
ance in thf: collection of specimens for | Eorb
tory examination as it dies very rapidly : I(zra"’
arobic and can be grown on glycerined"l a .
blood serum. It is seen not only in th:ag . ]01‘
morphgnuclcar leucocytes of the me o]
exudations but also lying free betwemngeal
cells ; it is sometimes found in the blend the
pus fro_m the jcints, in pneumonic foci o }‘1n
lungs, in the.mucus of the nasopharynx mf the
carriers and in the cerebro-spinal Huid ofo s
of the dlsea§e._ Four types of menijp cocel
have been distinguished by agglutin'tgococcl
actions and in the vast majority of ;tnlctm ros
only a smgle_type occurs in any individuS ElmceS
of cerebro-spinal fever (M. Gordon) ’I‘a a1
and 11 are commonly found in some.e '}(’iPGS' !
as fa'r as in 80 per cent of cases Mpl e
coccei otj one or other type are aggiutin e}r:llngO-
the patient’s serum from the fourth d : fe oy
disease and onwards. This tvping ofay e

coccl is of much importa
; nce fron i
view of treatment by specific ser; the point of

Morbid Anatomy
Visseux describes that

no characteristic changes are to be found
un

except the extreme congesti
. stion .
spinal cord. There is ingtens 1 of brain ang

arachnoid. Fibrino-purulent
be seen at the base of the
meninges may be greatly thic
ter‘ed over with it. The corte
thick, _puru]ent exudate byt
lymph is seen along the larger
the sulci. “The cord is alw
the brain. The exudate is

the posterior surfa i
the dorsal nd lumcsérar;;igi:)nn\;olr\:;easha rule,
cervical portion.” (Osler) “A fluid rt e
pus, is alwa’ys present between the ?jsembh“gf
E}]}zlozzztsrs.’ (Danielson & Mann), ¢ oo and
ases scattere '

be seen where the em?da}t]:ul?a“s, olzxai:tChlfs e e

acute cases ventricles arc dilated a?ld conta
a turbid fluid but in chronje cases di] aton s
even greater and the brain substan at;ttlon s
a little sof.ter than normal, ang hace €Comes.
tinge; foci of hzmorrhage and of inzcl:eg;;;li':h
X >phalitis
usually involved, partic ranial nerves are
:(e);ctanth and 't'hepeighrrl,?fl.%th:.s:cio“c{f fifth,
s are also found covereq “’ifhn't xu nd(:rtve.
: ate.

In malignant cageg

exudates are to
brain where the
ke_ned and plas-
X 15 covered with
generally muych
fissures and ip
ays involved with,
more abundant op
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“Microscopically the exudate consists largely of
polymorphonuclear leucocytes closely packed
in a fibrinous material. In some instances
there are foci of infiltration and hamorr-
hage. The neuralgia cells are swollen, with
large clear and vesicular nuclei. The gang-

Jion cells show less marked changes. Dip-

lococci are tound in variable numbers in the
exudate, being more numerous in the brain
than in the cord” (Osler). Sphenoidal sinuses
may sometimes be found full of pus and the
surrounding bones inflamed. Meningococci
are detected in the nasal secretion during life.
Pneumonia, pleurisy and typhoid have been
described as complicating the disease. Major
P. D. Chopra, I. M. S. and Dr. M. S. Chadha
have also given account of cases in which lung
complications w e re present. Councilman
reports that in 13 cases there was congestion
of lungs with ®dema, in 7 broncho-pneumonia,
in 2 characteristic croupous pneumonia with
pneumococci and in 8 pneumonia due to
the presence of diplococcus intracellularis men-
ingitidis. The enlargement of spleen varies a
good deal. In only three of the Boston fatal
cases, spleen was found much enlarged (Osler).
Out of 3 cases on which post-mortem was
done, in two spleen was much enlarged and
acutely congested causing a diffluent condition
of the pulp and in the third case the spleen
was very much enlarged with trabecular
hypertropy and with diffluent condition owing
to decomposition.  (Major P. D. Chopra and
Dr. M. S. Chadha).

The liver is rarely abnormal (Osler), but

Chopra and Chadha have found in two of their

cases that liver shows yellow areas of necrosis,
surface mottled but smooth, section shows
numerous regenerating nodules as seen in
toxic ctrrhosis.  Intestines congested with
submucous haemorrhages at places.

Incubation Period

It is not known but that most usually accept-
ed is from two to five days (Harries).

Varieties

The following is Prof.- Dana’s classifica-
tion :— °

1. Otcdinary Form,
2. Abortive Form.

3. Fulminating Form. :
4, '[y,g}xoid or Chronic Form.

_ The Ordinary or acute form begins suddenly
like an at‘tgck of influenza, with head-ache,
fever, vomiting and with convulsions especially
in children. The temperature rises to 101° or

102°.F., seldom exceeding 104°; occasionally
the fatal termination is preceded by a tem-
perature of 108° or 109°F. The pulse is full
and strong. The most important and early
symptom is the painful stiffness of the
muscles of the neck, which may be “shown
by. attempting to bend the head forwards.
Often the head is drawn back by the con-
traction of the deep muscles; the dorsal
and lumbar muscles may be similarly affected,
so that the back is kept straight (Orthotonos)
or even arched with concavity backwards
(Opisthotonos) and sometimes the legs and
arms are flexed in tonic spasm. Pains fre-
quently extend down into the muscles of the
lower extremities and cutaneous hyperaesthesia
may also be present. Cases have been des-
cribed in which rigidity and stiffness was such
that the body could be moved like a statue.
Paralysis of the trunk muscles is rare, but
paralysis of the muscles of the eye and the
face is not uncommon. The knee jerks are
often active, but may be absent. Kernig's sign
is practically constant, but Brudzinski’s sign:
often limited to one side, is less often observed.
The following symptoms may or may not
always be present: ‘ptosis, strabisms, dilatation
or inequality of the pupils or contraction
of the facial muscles, but trismus is rare ;
optic neuritis, conjuctivitis, panophthalmia,
pain "in the ear, tinnitus and defective
hearing, suppuration of the labyrinth or of the
tympanum. Deficiency of the sense of smell
has also been obsetved. In some casés delirium
occurs at the onset, occasionally of a furious
and maniacal kind.. The patient may -display
marked erotic symptoms at the  beginning.
The delirium gives place in a few days to
stupor, which, as the "effusion increases,
deepens to coma. The pulse may be very
rapid-in children ; in'adults it is at first full
and strong but in some cases it is remarkably
slow and may not be more than 50 or 60 per
minute. " In some cases sighing respirations
and cheyne-stoke’s breathing are met with. In
rare cases bronchitis, “pneumonia, pleurisy
endo-carditis and latent peri-carditis do occur.
Cutaneous eruptions are very common—rosé
spots, papular or petechial rashes are the
earliest to appear. Herpes facialis, which is
usually regarded as the comr‘qdﬁes‘t“rh‘sh
occurs'about the fourth day; herpes zoster »i;
much rare. In some instances there have been
rose coloured hyperamic spots like_the typhoid
rash ; hl}rtlcariad-o:: efythema nodgsum, 'ééthyxhé,
pemphigus and in rare cases gangrene ‘h
skirt have been noted. s gangrgnf? "’Pf'-‘thé
.~ Sometimes the joints are inflamed, red; vh'qt:,

painful and swollen dae to syngvitis 5 this may
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go up to suppuration but generally subsides
very soon. Sometimes epididymitis and
orchitis are met with. Urine examination
shows a little albumin and a trace of sugar.
Glycosuria has been noted in some instances
and in malignant type hamaturia. Leucocy-
tosis is an early and constant feature and
ranges from 15,000 to 60,000 per c.mm. It
persists even in the most protracted cases,
it is nearly always polymorphonuclear, only
occasionally, in infants and yound children, we
see lymphocytosis. When lumbar puncture
is done and the crebro-spinal fluid is taken out,
in early stages it may be clear but is usually
turbid and may be purulent. During the
disease the fluid comes out under an increased
pressure of from 150 m.m. to 500 or 600
m.m. and its quantity may reach 20 or
30 c.cm. Increased quantity of albumin
(Globulin) is found; microscopically meningo-
cocci are seen in polymorphonuclear leuco-
cytes ; and in chronic cases lymphocytes may
sometimes be present in excess. The
organisms may also be found free in the

cerebro-spinal fluid.

2. The abortive forms are of two kinds viz.
(@) Those cases which do not progress
further than the septiczmic stage
and then get better within 24 or 48
hours before any meningeal symptom
arises. This is know as “Intermittent
type” and has been observed in
many epidemics and is recognised by
Von Zeimssen and Stille. It is
characterized by daily rise of
_ temperature or it may be remittent
or intermittent in character. The
pyrexia resembles that of pyamia
rather than that of malaria.

(b) Mild cases with both kinds of symtoms.
The attack sets in with great severity
but in a day or two the symptoms
subside and convalescence is rapid.
Strimpell reports a case in which

" meningeal symptoms set in with the
greatest intensity and persisted for
four days, the temperature rising
to 105.6°F. On the fifth day the
patient entered into a rapid and
toe satisfactory convalescence.
Relapses are apt to occur in this

form.

- (3). The fulminating type which is known as
“Apoplectic’” . type begins with maniacal
symptoms or the patient may suddenl){ become
unconscious. This. generally occurs in epide-
mics but sporadic cases of this type have also
been noted. The onset is sudden usually with
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violent chills, headache, somnolence, spasm$
of thg muscles, great depression, moderate
elevation of temperature and feeble pulse which
may be as low as fifty or sixty per minute. In
some cases, even at the onset there may be
collap_se, vomiting and severe head-ache 'm&
sometimes diarrhcea and a purpuric eru t‘ion
thh.large haemorrhagic areas ; wherean) in
certain cases there may be no inenin eal
symptoms at all, the patient remaining sengble
to the end. In other cases coma rapidly comes
on. In the epidemic of 1818 in Philadelphia
an young girl, apparently quite well died
within twenty hours of thig form.’Stil]
reports a case of an young child who g; g
within ten hours of illness; Gordon mentioi
a case in which the entire duration of thS
illness was only five hours, Similarly Viesse N
reports about twa of his cases who djed withl;r):

twenty-four hours. At Agra, in the last

epidemic, a young son of an English professor

died within six hours of his illness—prior t
‘that he was quite well; 2 persanal case of ming
died within 12 hours of the onset of the
disease—before that he was he

$ al
at work. thy and

4. Chroqic Forms :—(a) purely septj
czemic—may not be recognised for
days. It may last for weeks with
pe_nqdlc r1§e of_ temperature resems-
bling me}lar}a, with joint pains, orchitig
?nd various skin rashes, Sometimesg
it may show definite men;
symptoms. ' eningeal

(b) Encysted and loculated
due to the shutting off by adhesiong
of some _of the space containin;
cerebro-spinal fluid. This kind i‘g
vgeperally sporadic and occurs is
chllfiren. 'It is known ag Posteri "
Basic Men_mgitis”. It is differento‘r
ated from othér adult forms by :— -

(i) the chronicity of the disease, -
e : ‘- ’
(i) the rarity of skin eruptions
(ii1) loss of vision quite o
: L early in
disease  without visibley reti;}:j
changes or optic neuritis, o
(iv) the rarity of deafness, there is often
hyperacqltyNthe child screamin
at the slightest noise, &
(v) the prominence of opj :
nce pisthotono,
to the flexibility of the spine  due
(vi) ﬂ?e bnlgmg_ of the fontanelje f@m
: increased Intracranial presgyre
(vii) Kernig’s sign is rather ip ’
first, but it * usuvally
rst, 1 oc
the disease. y curs 1

meningitjg

) ate in

RS

constant ‘at '
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The course of this form  is most uncertain,
The patient may be in semiconscious state for
weeks ; at first of course, well nourished but
later he begins to waste. Complete recovery
may take place, or hydrocephalus, cerebral
diplegia, mental deficiency or deaf-mutism may
result.

Clinical Stages

There are four recognised stages of this
disease.—

Prodromal.
Ircitative.

Depressive.

_.h.(.ut\)»—a

Paralytic.

1. Prodromal Stage.—The invasion is
sudden, there is malaise, head-ache, loss of
appetite, intolerable pain in the back of the
head and neck extending down the spine,
vertigo and purposeless vomiting.

2. Irritative Stage.—Noisy delirium and
retraction of abdomen are characteristic.
Petechial rashes may appear within first three
days; herpes labialis is common. There is
often intense hyperasthesia. The head is
strongly retracted ; the limbs and the trunk
are rigid, causing opisthotonos or orthotonos.
Tetanoid convulsions may occur.

3. Depression Stage.—The temperature is
irregular, ranges between 102° to 103° F.
The pulse varies similarly and becomes slow.
The skin may be either cold or warm. Pupils
are contracted and unequal. Optic neuritis is
present. ‘Retraction of head is more marked.
Tache crebrale present. -Respiration becomes
irregular, bowels constipated and urine becomes
scanty. : : '

4. Paralytic Stage—~There may . be
hemiplegic paralysis of one or more limbs.
Exhaustion and emaciation are rapid. Pupils
are dilated, the body is covered with perspira-
tion, involuntary micturition and defecation
take place and typhoid stege is established ;
anazsthesia takes the place of hyperzsthesia
and the patient becomes stupid, comatosed
and then quickly succumbs. If he survives at
all the symptoms subside only slowly; and
convalescente is ldhg and perilous.

Course and Duration

Tt cis  extremely variable. Hirsh rig‘htly

states that it may range between few days and

several months.  Nearly half or more of the
deaths occur within the first five or six days ;
recovery is heralded by the disappearance of
all objective and subjective signs of meningitis.
A sudden fall of temperature is a bad omen.
Convalescence is extremely tedious and may be
hindered by complications which may arise from
time to time during the course.

Diagnosis

To make a correct diagnosis in cases of
Cerebro-Spinal Fever we have to see many
things and have to depend mostly on labora-
tory findings.

(a) Clinical Features—Fever, persistent
headache, delirium, retraction of the neck and
severe pain on the nape, tremor and rigidity
of the muscles, presence of Kernig’s and
Brudzinski's signs are the special clinical
diagnostic features.

(b) Laboratory Diagnosis.—

1) examipation of blood—marked leuco-
cytosis (Polymorphonuclear). 40,000
to 60,000 per c.m.m.

(2) examination of the cerebro-spinal
fluid—when the fiuid is taken out
of the spinal canal it runs, as a rule
in normal cases, by drops but in
cases of meningitis it gushes out
freely under pressure. The pressure
is as high as 250—300 m.m. The
fluid in such cases s turbid,
sometimes purulent, occasionally
bloody, and contains a fair amount
of albumin. “Meningitis may be
present with a - clear fluid ‘also”
(Osler). In such circumstances, as
Flexner wisely advises, we have to
examine the nasopharyngeal secretion
where the germs are sure to be found,
When the fluid is examined micros-
copically meningococcij are found in
abundance either free or inside the
polymorphonuclear leucoc ytes.
Fluid may also be taken out from the
cerebral ventricle directly,

(3) cultural examination it is g sure

test and should be done either with
the cercbro-spinal fluid or - with <

H?iOPharvngeal discharge. * It isdone
either on agar-agar -of in’ bloods
- - agar, 3 e ' I PR ,v;z;.‘,.,’

vE R
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CHARACTERS OF CEREBRO-SPINAL FLUID

Septic Meningitis

. ., ) N
Normal Tuberculous Meningitis (Meningococeus)
‘ Colour Clear and colourless | Clear at first, fine cobweb coagulum | Hazy, turbid or purulent, clot on
on standing standing
Protein About 0.002 per cent. | Increased upto 0.3% Inereased upto 0.39
Sugar 0.05 to 0.07 p. c. Diminished Diminished or absent
Chlorides 0.73 p. c. Always reduced ; may be below 0.6% ODeﬁnitely reduced ; usunlly between
1—0.6%
Cellsg Occasional lymphocytes | Increased 10-400; 75% lymphocytes Greatly incrensed ; mainly Polymor-

upto 5 per c.m.m.

Organisms Tuberele bacilli in clot

phonuclear—40,000-6.,0(,0 per c.m.m.

. Qrganisms can be discovered in dried
| films, usually meningococei.

Differential Diagnosis:—such diverse con-
ditions as typhoid, pneumonia, Influenza,
typhus, relapsing fever, plague, heat stroke,
scarlet fever, small-box, tubercular menin-
gitis and bilateral otitis interna have been
confused with this disease. The meningitic
form of poliomyelitis may closely resemble
meningococcic meningitis. Diagnosis depends
on the examination of the spinal fluid which is
usually clear or faintly turbid with lymphocytes
in predominance in poliomyelitis. Polymor-
phonuclear leacocytes may at first be increased
but promptly diminished.

1. Typhoid Fever.—In typhoid fever patient
is dull and apathetic, while in meningitis
extreme sensitiveness to sound is well
marked. In typhoid, sordes are collected
in nose or lips while in meningitis the patient
is restless and often pricks his nose. In
meningitis, hyperalgesia is common while it is
absent in enteric. In meningitis, deep reflexes
are exaggerated while in typhoid they are not ;
besides Widal’s test and Diazo-reaction of
urine clinches the diagnosis.

2. Tubercular Meningitis.—It is caused by
bacillus tuberculosis; it occurs in childhood
and is generally primary ; in adults, it is always
secondary and affects the base of the brain;
prodromata are well marked and take several
weeks to develop symptoms. Von Jaksch
asserts that albumosuria s present in epidemic
cerebro-spinal meningitis and absent in tuber-
cular meningitis, and that it is a positive
differential sign of the former disease if no
ulceration of the lung is present. Examination
of blood and cerebro-spinal fluid will confirm
the diagnosis.

3. Apical Pneumonia :—It is common in
children and is characterised by delirium ; but
the altered ratio of pulse and respiration and

other physical signs will settle the question
Leichtensterq states that in meningitis f6110\\':
Ing pneumonia, contraction of the muscles of
the neck 1s absent, while in epidemic men-
ingitis it is almost invariably present. Ppey.
monic mgniqgitis soon leads to delirium and
coma, while in epidemic form the sensorium
may be ngrmal throughout the entire course
Pneumqmc-meningitis is more rapidly htli
than epidemic meningitis. o

4. Influenza:—In Influenza there is intens
head-ache at the very beginning whi }e
gradually subsides while in meningitis t(;l]
headache gradually gets worse Jrre u]a?
fever, prostration, vomiting and liabilitg to
cardiac failure are to be taken into accoun};

5. Bilateral Otitis Interna.—Pain is \;e
intense but there is no rapid emaciation: Y
. 6. Acute Miliary Tuberculosis,—:
liar dyspncea, the cyanosis, the prof
and the diffuse pulmonary signs
diagnosis possible.

7. Malfgnant Sform of Small-Pox.—Fey
with persistent vomiting and backache e
present in bot_h, but typical eruptions of stlrle.
pox coming in course of time settles the
diagnosis. In meningitis pulse is comparative]
slow whereas in small-pox it is rapid. y

The pecu-
use sweats
render its

Complications and sequele

_Lungs.—Pleurisy, bronchitis and pneumo
nia are not very uncommon. )
found many cases of cerebro-spin
pneumonia but Chopra and Chad
out of 22 cases in Borstal Instity
only one developed pneumonia a;
died within 48 hours. Many aut
opinion that pneumonia is due to
but Councilman suggests that’ th
of this disease ‘is not the true ¢
but due to the diplococcus men;j

Immermann

al fever with
ha report that
tion, Lahore,
'd the patient
horities are of
pPneumococci
€ pneumoni.
roupous form
ngltls,'l!‘ .
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Heart.—Endocarditis and pericarditis may
also occur.

Joints.—Arthritis and synovitis have been
the most frequent complications in certain
epidemics. James Jackson .says that one
or more joints may be affected simultaneously,
and there are swellings over joints, pain and
exudation—sometimes serous, sometimes puru-
lent. Out of the 22 cases of Chopra and
Chadha only 4 got involvement of the joints.
In case of knee-joints with effusion, repeated
aspirations and 1njections of 10 c.c. of Anti-
meningococcus Serum into the joints resulted
in rapid improvement and disappearance of all
joint symptoms.

Eye.—Optic neuritis, purulent conjunctivitis,
choroido-iritis, and even keratitis and diplopia
are not very uncommon. Randolph found
acute papillitis in 6 out of 40 cases. - H. Zweig
reports two cases of ‘‘ Metastic Ophthalmia,”
which according to Uhtoff, occurs in 4 to 5 per
cent of all cases of meningococcic meningitis.
A characteristic feature of the condition, which
was illustrated in these two cases, is that it
occurs in quite mild attacks and therefore may
perhaps be regarded as a favourable sign. In
one of the cases, iridocyclitis was the only sign
of the meningococcic infection. Zweig sup-
ports the theory of a hzmatogenous origin
of the ophthalmia on the ground that re-
trobulbar signs are absent in cases which come
to antopsy. In most cases on record, enucle-
ation of the eye has been performed and on
microscopical examination the eye shows the
presence of meningococci in estremely large
numbers. The case reported by S. Mclean and
H. A. Gilmartin in a girl, aged 18 months, in
which purulent left irtdochoroiditis  developed,
was remarkable for the fact that there was
complete restoration of vision. The favourable
result was attributed to meningococcic serum
having been given intravenously as well as
intrathecally. A

Ear.—Otitis media with mastoiditis, paro-
titis, and deafness which may be due to the
inflammation of the labyrinth. Von Zieusseux
states that in the Deaf and Dumb Institutions
of Baunberg and Nuremberg in 1874 majority
of the pupils had -become deaf from epidemic
cerebro-spinal fever.

Nose.—Coryza is not very infrequent—nasal
catarrh always precedes the case of meningitis
“(Striimpell). ’ ) '

. Nervous Complications.—Persistent. and
.severe headache, vomiting, loss of consciousness,
convulsions and; involuntary' discharges. of
feces and urine (Von.:Ziemssen). Paralysis

and peribheral neuritis may also resul
(Mills). ¢ -

Testicles.—Orchitis and epididymitis may
also occur. Sabrozes de Grailly, and Imbert
report a case of a man, aged 40, whose attack,
in spite of treatment by polyvalent antimening-
ococcic serum, was complicated by panoph-
thalmia, suppurative arthritis and double
orchi-epididymitis. The last complication did
not cause any permanent impairment of testi-
cular function, as when the patient’s semen was
examined six years later, it was found to be
quite normal in every respect, which is in
contrast to what occurs after double orchitis
due to syphilis, gonorrheea, tuberculosis or
mumps.

Few interesting cases

In the cases reported by Achard, Bloch
and Marchal in a girl of 8, the insidious
and protracted onset suggested tuberculous
meningitis; but repeated examinations of
the cerebro-spinal fluid for tubercle bacilli
were negative, whereas the abundance of
polymorphoneuclear leucocytes in spite of
the scarcity of meningococci in the fluid
apparently justified the diagnosis of cerebro-
spinal fever. As there was no improvement in
the general condition after three days of serum
treatment, and as the severity of the symptoms
were in contrast with the scantiness of the
meningococci, intraventricular injection of
anti-meningococcic serum was employed. The
ventricular fluid differed from the spinal fluid
in containing more meningococci, but showed
only a few leucocytes. Death occurred a few
hours after intraventricular injection, and the
autopsy showed, in addition to a serous
exudation, granulations in the meninges in
which ‘tubercle bacilli were found, and also
miliary tubercles in the lungs. =

Ernst reports a case of the association of
cerebro-spinal fever and typhoid fever in a
bqy, aged 13, who was admitted to hospital
with well-marked signs of cerebro-spinal fever
the diagnosis being confirmed by the presencé
of meningococci in the cerebro-spinal fluid,
The suspicion of typhoid fever was at first
dismissed owing to a negative * Widal Reac-
tion " but on the admission of the patient’s
brothgr a few days later with' undoubted
typhoid fever, a blood culture was made which
showed typhoid bacilli, although the * Widal
Reaction ” was again negative. The aft"tdps‘
confirmed the diagnosis of concurrent ‘cérebrg.
spinal fever #ind typhoid fever, several” typical

-ulcers being. found in .the: lower-and: ‘the
ileum -and-‘cacam. -~ The nagativet  NWidgl

Reaction in*spite ofithe intestinal: ulestshnviry
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nearly reached the stage of cicatrization is
perhaps to be attributed to the cerebro-spinal
fever interfering with this agglutination. The
blood picture, however, showed well-marked
lymphocytosis, absence of eosinophils, and a
total leucocyte count of 9800 only which was
in favour of typhoid fever.

The association of meningococcic and the
tuberculous meningitis has recently been
recorded by Vialard, and by Achard, Bloch
and Marchal. Vialard’s case occurred in a
soldier in whom the meningeal symptoms had
a sudden onset. No improvement followed
intrathecal injection of serum, vaccine treat-
ment or fixation abscess. The cerebro-spinal
fluid remained clear and contained polymor-
phoneuclears and lymphocytes in almost equal
proportion as well as meningococci, but no
tubercle bacilli were discovered during life.
On post-mortem examinaion, miliary granula-
tions were found in the cerebral meninges
containing both tubercle bacilli and meningo-
cocci. There was also a tuberculous cavity in
the left lung.

Prognosis

In children the death rate is higher than in
adults. Hirsch states that the mortality varies
from 20 to 75%. The earlier the ‘Serum is
given the better the out-look but the mortality
is very high at the very beginning of the
epidemics. It nearly always leaves some
permanent defects in the patients. According
to S. Mclean and J. P. Caffey, before the intro-
duction of anti-meningococcus serum, the
mortality of the disease in the 1st year of life
approached 100 percent whereas approximately
50 percent of the children of this age treated
by them with serumn at the Babies’ Hospital,
New York, recovered; and among the children
between the ages 1 and 5 years the recovery
rate ‘was 85%. Forty four cases which had
been treated by serum’ were followed up for a
period ranging frcm ‘one to ten years. In 9
cases the following serious sequel® were
observed : deaf-mutism in 4, hydrocephalus
in 2, visual impairment in 2 and mental
deficiency in 1; 5 patients died during the
period of observation while 30 were alive and
normal in every respect. ’

Appelbaum reports a cases of concurrent
meningogoccys apd paratyphoid B infection in
a male infant aged 7 months who was taken
suddenly ill, with high fever, followed by
convulsions and attacks of projectile vomiting.

. Zaeller records a case of relapsing cerebro-
spinial fever in a young sailor in. whom the
disease ran its course in three stages.

‘seldom been employed on g large-
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]qnsset and_ Delalande report a case of
meningococcal infection accompanied by renal
and meningeal hamorrhage, .

Prophylaxis

Prevention is better than cure and so we must
devise means and ways by which we can protect
ourselves from such fatal diseases. Ag the
infection is droplet in character and therefore
for infections of this kind, a close contact i;
generally necessary. The meningococci are
organisms of very low resisting power and die
outside the body in an amazingly short time -
so generally the infection is carried either b ,
carriers or by the patients suffering from mil?:ll
abortive type who are going about unnoticed
in the community for days together, The

following preventive measures are usually
adopted. y

1. Isolation of the sick.—the

‘t.
should always be sent to the Infggt;:::
Hospital and if that is impossible, he should

be kept separate in an airy room under strict
hygienic conditions. Isolation should be
maintained for at least 3 weeks after the cure

2. Contacts and carriers shoylg
segregated.—Students  who have
contact with patients of this disease
excluded from the school for
weeks.

al“ways be
been ip
should he
at least three

3. During the epidemics, ever .

be advised to have much fresh airya?zr:iee;el;o?m
Nose and throat should be sprayed twice dm.‘?]e.
with some antiseptic lotion such gag ally
permanganas, 1 in 1,000 or E.C. 1 ip 500 got-
solution of iodine and glycerine or 1% solut.r a
of peroxndg and if nothing js available loln
solution s guite sufficient, Carrierg salt
effectually disinfected by the use of hl' are
mine-T. 2% solution of this is spra ’sd ora-7
a sma]l_chamber or inhalatorium agd l}?to
the carrier is placed in this room for a then
of not exceeding twenty minytes, He iPetr}:Od
quite free from organisms, Sprayin § ’_eg
dichoramine-T in oily solutions s alsg wit

profitable. . S0 very

4. Protective inoculation

should always 'be taken durin i :

The qua.ntity depends on age agdeﬁﬁ{ﬂlcs}
the subject but generally 5 to e.c, is it
enough. In view of the fact that Piro;)h IQUlge
injections of Anti-meningococcic vaccfnﬁ Ell;;w:g
. SCale S Pe
interest attaches to a pj er b ’-.‘p‘-‘F‘f_tl
although the results E,f nol:y Calbaira,

conclusive, owing to the slight cont absolute_]y

8 with stock serum

of the disease. After an epidem;  namers
spinal fever (which in a I;]ta\:mc;:yzf'lﬁf{:g?é
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out of 18 cases) Calbairz carried out a series of
injections on 1850 men. Two injections were
given, the first consisting of 1 c.c. of vaccine.
and the second of 2 c.c., five to six days later.
When all the vaccinations were complete, no
further cases of cerebro-spinal fever developed.

5. Avoidance of over-crowding.—during
epidemic, all the over-crowded areas should be
vacated under supervision. School and college
classes should be held in open air or in’
verandahs. Workers should also be allowed
to remain at a sufficient distance from each
other so that they can avoid infection through
sneezing, coughing, etc. Cinemas, theatre
halls and other places of public amusements
should be closed during epidemics. These
things should be brought into action strictly
in prisons, asylums, convents, hostels and such
places.

‘6. Drains, latrines, dust-bins, streets and
lanes should be cleaned twice daily. Phenyle
or calcium hydroxide (lime) should be sprinkled
over them.

7. Lectures should be delivered by the
Health Authorities and public men regarding
thé utility of prophylactic measures. Leaflets
should also ‘be distributed showing the dangers
of haphazard spitting, sneezing and coughing
in the presence of others.

8. In hospitals, visitors should be reduced
to a minimum and those who come at all
should be advised thoroughly.

9,. The clothing etc., of the patients should
be washed with chlorine lotion and then dried
in the sun and if possible, all the cotton clothes
should be boiled before they are to be used.

10. The utensils especially.drinking vessels,
etc., should be cleaned thoroughly with boiling
water. ‘Common drinking vessels which are
very- common among Muhammadans should
strictly be prohibited. :

11, Phenyle cups should be provided in
institutions at various places and the inmates
should be requested. to spit into them only and

" not out-side here and there,

Treatment .

" As soon as the case is diagnised as cerebro-
spinal meningitis the patient should be isolated
at once and should be kept as quiet as possible,
handléd gently” and all sources. of external

irritation removed. Special care of the skin -
. should*be taken so’ that bed sores may- not

dévelop. "Ice bags should always be dpplied
to the head to avoid-cerebral irritation and to
bring “down _ temperature if ‘it is-high. ~The
bowels-are to'be opéned by cilomel and saline

purges and laxative or enemata used later, if.
necessary. Morphia injection is the best for
severe head-ache, general pains or vomiting.
In olden days, leeches to the nape and blisters
on the spine were applied.. Now, of course, it
is not very widely practised. Sixty grains of.
hexamethylenamine per day, may be given as
a routine. Chloral or bromides may be useful
for the pains and convulsions.

The strength of the patients should be kept,
up as much as possible by judicious feeding.
The diet should be given at short intervals, If
swallowing is difficult, the patient can be fed
through a tube. Water should be given freely.
Fresh fruit juice is very beneficial. .

Serum Therapy

As soon as the case is suspected to be one of
cerebro-spinal meningitis, 20 to 30 c.c. of anti-
meningococcic serum (polyvalént) - should be
injected intramuscularly; but some authorities
are of opinion that intravenous injection sheuld
be given. Without loosing any time, lambar
puncture should be done and about 10 te
20 c.c. of cerebro-spinal fluid withdrawn,
and then examined bacteriologically. If the
result is positive, intrathecal injection of the
serum should be given. 20 to 30 c.c. of serum
is administered intrathecally but' before giving .
injections take out equivalent or a little more
amount of cerebro-spinal fluid than . the
quantity of serum to be injected. Intrathe-
cal injections should be repeated every 24
hours until the patient’'s condition shows
improvement and the cerebro-spinal fluid. is
found to be free from meningocoeci. If it is
found possible to. find out the predominating
type of the meningocooci,. one can as.well
try to give monovalent serum, or anto-vaccine
but if that cannot be done -one should-
not hesitate to. use stock serum.. . Average
amount of serum required per head is about
100 to 250 c.c. but there are casés-in which we-
may have to use up to 600 c.c. in all, ‘

In some cases serum reaction has been
noted; judicious precautionary measures should
therefore always be taken to avaid -any unto-
ward ‘resukts. Injections are continved ‘until
the spinal fluid becomes and remains sterile.
Turbidity of the fluid may result from: menin-
geal irritation by the serumg this doesmot
necessarily  indicate, . continyed.. .infectipy.
Where doubt exists,  it.is. far bstter to. give;t’pq,
much than. too little serum. The .pepdle
should. not be. removed. for, several.-minpiss.
after serum administration to facilitate jhe
withdrawal of $érum in the event of AR
respiratory failare which occasionafly ol

-~

the procedure.” This generally does ngt hajipit
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if sufficient amount of cerebro-spinal fluid is
taken out before serum administration. Cases
have been noted in which about 90 c. c. of the
fluid is taken out in one sitting.

Sometimes, a dry lumbar tap is met with
indicating spinal blockage which necessitates
introduction of the serum directly into the
cisterna-magna. This cisternal injection may
prevent the formation of fibrous adhesions in
the fourth ventricle; irrigation of the theca
with normal saline or 3.8 per cent sod. citrate
has been of value in preventing adhesions.
When adhesions have already been formed and
the intracranial contents are shut off, the
lateral ventricles may be tapped and serum
injected. In children this can easily be done
through the anterior fontanelle. Cases of
cerebro-spinal fever cured by intraventricular
injection of anti-meningococcic serum  after
trephining the frontal region so as to reach
the anterior base of the lateral ventricle have
been recently recorded by Sicard and Achard,
Marchal and Laquiere.

Intravenous administration should never be
omitted when signs of scpticemia are present.
It is frequently advantageous to combine the two
methods, intrathecal and intravenous. Serum
should always be introduced at blood heat and
slowly.. Failure of serumn therapy to bring
about clinical improvement may be due to
three factors:—

1. Serum not potent,

2. Serum used may not correspond to
the type of the prevalent organism.

3. Fibrinous loculation of meningeal
infection ~mechanically prohibiting
serum activity.

In posterior basic meningitis, intmt.hecal
injections of serum are also given in suitable
doses. L. Merle records a case of meningococcal
septiceemia in which, though serum treatment
had a good effect on meningitis, yet the septicee-
mia was not affected thereby. Rapid recovery,
however, took place after injection of an auto-
vaccine. On the other hand, in a case of pure
meningococcus  septicemia reported by L.
Birdin, no benefit was derived either from
serum or vaccine therapy, but rapid recovery
followed treatment by a “Fixation abscess” pro-
duced by an injection of 1.5. c.c. of Turpentine.
O. Buss records three cases in children (12, 13
and 14 vews old respectively) in whom no
improvement occurred in spite of daily intra-
thecal, intravenons and intraventricular injec-
tions of anti-meningococcic serum for three
weeks, but rapid recovery took place after four
intrathecal injections of “Dispargen’”” (Colloidal
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Silver). Intravenous and intrathecal injections
of mercurochrome and acriflavine have also
been successfully tried in some cases. But
nothing definite can be said at present about
the use of these drugs owing to the paucity of
published records. It has been reported that
in Moscow the Soviet Doctors have prepared(a
specific vaccine for the treatment of this
filseases; but we do not know any details about
1t.
Technique of Lumbar Puncture

The method is a very simple one. A stout
antitoxin or exploring needle is selected and
sterilized by boiling and the skin, in the re (ion
of the third and fourth lumbar inter-sj)%ces
(the spinous process of the fouth vertebra is
ona lme.Joming the iliac crests), is to be care‘-
fully purified. The patient sits or lies with the
body well flexed. The needle is then inserted
in the fourth interspace, either in the middl
line or a third of an inch from it: .

. ) ; it must be
pointed forwards, with a very slight inclination

upw'ardS-‘ In most cases the needle will o
straight into spinal canal below the terminatig

of the cord, and the fluid will begin to esc e
If bone is encountered, it is advisable to \a'{)}?.
draw the needle and re-insert jt at a sl Vllltl -
different angle. In cases of repeated fz:gil !
the third interspace may be tried U (L;re
ordinary circumstance the fluid escapés qu?et?;i

drop by drop, but in cases of i
¢ ) lncrea i
it - may gush out freely. ved tension

) Norm(;d cerebro-spinal fluid is sli
ine and as clear as water, wi if
grav1ty of 1006 to 1008, it containt: aa tiggcm(;
globulin (not more than .025 per cent) a) (el of
a copper reducing substance e
few lymphocytes. ma
about 100 to 130
fluid 1s present.

ghtly alka-

and perhaps a
In normal aduit- per[;ons

c.c. of the cerebro-spinal

Technique of Sub-occipital Puncture

Th_is method of withdrawal of
fluid is through the occipito-atl
;vhich stretches from the posteri
oramen magnuin to the co i
th'e lamina of Atalas vertebi:sp?:‘)dtl;:igs p’art of
withdraw fluid directly from the nisterna-“ S
As can be readily understood, owing to Lhr:a?na'
proximity of the fourth ventricle which 1’c o
the floor of the cistern, we do not ado ltes hl'n
route rashly or as a routine method ‘of <l))btt' N
ing cerebro-spinal fluid. [t should b dam.
under the following conditions, viz:— © done

(@) in compressive lesion
cord, where a comp
made between the
pressure of the f
below the level of ¢

cerebro-spinal
antal ligament
or rim of the

s of the spinal
arison is to  he
composition and
uids above and
ompression.
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(b) For the purpose of introducing lipiodol
to see whether it falls to the bottom of
the sac in the sacral region or whether
it is held up at a higher level owing
to mechanical obstruction between
the theca and the spinal cord.

(¢) For therapeutic purposes where cura-
tive sera into the cerebral arachnoid
space is to be introduced as in
certain varieties of meningitis.

First, the position is located after thoroughly
sterilizing the part and then the needle is
inserted with great care. If it is obstructed
by any portion of the bone it should at once be
taken out and again tried at a different angle.

Ventricular Puncture

Like cisternal puncture, this procedure re-
quires considerable technical dexterity and

EDITOR'S

should be reserved for exceptional cases.
Sometimes it is of the utmost value both for
the purpose of diagnosis and of treatment—
thus for example, inflammatory affections,
acute or chronic, of the nervous system, as in
meningococcal, tuberculous, or - syphilitic
meningitis. It is a painless operation, only
local freezing of the scalp isall that is required
as an anaesthetic, even in the case of children.
The mark on the scalp and cranium made by
Purves-Stewart’s Drill is only about the dia-
meter of a large pinhole. As a matter of fact,
within a few davs after such a puncture it is
impossible to detect any mark whatever,
whether by the eve or by palpation of the
patient’s head. 1If a subsequent puncture is to
be done, it is necessary to make a fresh drill
hole. '

SUMMARY

The writer gives an exhaustive and comprelensive survey of
the existing literature on the disease.

He traces its history briefly and points out its increasing
incidence in our country during recent times.

Symptoms and differential diagnosis are also described.
Prophylaxis consists of isolation of the sick, treatment of the
carriers by gargles, sprays and vaccine inoculation, The results

of the last are still undetermined.

Apart from symptomatic treatment, the specific treatment
consists of the administration of autogencus sera or vaccine, if
possible, or stock polyvalent sera in any case. He lays stress on
the fact that the serum should be given in sufficient daily doses till
the swinal fluid is free from the incriminating organism. It must
be given early and by intrathecal route; and intravenously also if
there is septicemia. He also stresses on the fact that the quantity
of ¢, 8. fluid withdrawn should at least be equal to the quanitily of
serum to be given. He describes briefly the technique of spinal,
cisternal and ventricul ar punctures, the latter being reserved for cases

where there is spinal blockage.



VII

Cerebro-spinal Fever—

A Synopsis

e 1. R. Pathak, L. C.P.S. (Bom)., Medical

Officer,
Hospital,

Synonyms.— Epidemic cerebro-spinal menin-
gitis, spotted fever, malignant purpuric fever,
petechial fever etc.

Definition.—1It is an acute infectious disease
occurring in epidemics as well as sporadically
caused by the meningococcus, and is charac-
terised by the inflammation of cerebro-spinal
meninges locally and followed by general men-
ingococcocemia.

History.— The
disease made its first
appearance in 1805
in Geneva in small
epidemic form. In
the period from 1805
to 1830, there were
isolated epidemics in
Europe and America.
Between 1837 to 1850
there were severe
epidemics in both the
places. During the
period 1854 to 1875
it spread to some
parts of Asia and
Africa. A few out-
breaks of this epide-
mic occurred upto
1907 in British Isles
and other places.
During the period of
late war some epide-
mics occurred in
England, France,

America and India. a. Polymorphonuclear Leucocyte.
b. Mononuclear Leucocyte.

Stince then, epidemics
have been noted in
all parts of the world, :
but the disease is more prevalent in tem-
perate zones. .Countries more affected in the
East dre Asia Minor and India. Cerebro
spinal fever has been first noticed in India in
1878 ; about 4 cases occurred in Bombay.
Some sporadic cases occurred in 1885.
In 1881, during cold season, in Shikarpur
Jail, few cases occarred in Sind. In 1881
cases were reported all over India in various
jails, army barracks, etc. In Bombay proper,

c. Pus Cell.
d. Streptococcei

DIPLOCOCCUS INTRACELLULARIS MENINGITIS
Cocci about 1 micron in diameter,
arranged in pairs, apposed surfaces
are flattened.

Municipal Epidemic Di
Ahmedabad eases

some cases were first admitted into the Cjt
Isolation Hospital in 1912, Upto 1925
about 32 cases have been reported. These
cases were diagnosed first from clinica]
signs but there-after by lumbar puncture
and examination of the cerebro-spinal fluid
for presence of meningococei. The
disease commonly occurs in Jails, arm
barracks, overcroweded localities, and ir};
such places where
people congregate in
large numbers,

.Etiology.—It is a
winter-born  disease,
Most cases have been
seen occurring during
winter and  spring,
Sudden variations of
temperature appear
to be a predisposing
factor. Over-crowd-

- IDg, exposure to cold,
starvation, catarrha]
conditions of the
upper respiratory
passages, poverty and
over-exertion are the
predisposing factors,

_A ge.—In epide-
mICS, no ages are
€xempt. Children
and young adults were
the common sufferers,
Females too contract
the. disease, though
their number may be

. small in compar
to children and young adult parison
also suffer from the disease, wits.  Old people

Epidemics are of common
in big cities than in villages,
overcrowding exist under
The cases occurring in spor
children are known as post

occurrence more

as large slums and

ur.ban conditions,

adic form amongst

0 ' basal meningitis,

ccupation.—A classes ar

Mostly poor people, mendica:ts, agl?:ityzg.

»
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pathans, labourers, and such others who expose
themselves to the cold weather conditons
during their work may contract this disease.
Medical attendants, nurses and others who
come in contact with the patient or with the
infected material may also contract this disease.

Bacteriology.—The responsible organism is
a meningococcus, first found in 1887 by
Weichselbaum.

Synonyms.—(a) Micrococcus meningitis.

(b) " intracellularis
meningitidis.

(c) Diplococcus  intracellularis
meningitidis.

" Morphology and cultural characters.—Size.—
It is a small coccus about 1 micromilli-
meter in diameter. It occurs in pairs with
flattened sides apposed and is found either
free or within polymorphonuclear leucocytes
in the fluid or exudation. It is a non-motile,
non-spore forming gram negative organism. It
requires an optimum temperature of 37°C
for growth. It does not grow well on ordinary
media; it requires blood serum or ascitic fluid
for its proper growth. Its optimum reaction
is neutral to phenolpthalein. Colonies appear
as moist grey circular discs about 2 m.m. in
diameter ; later, its centre beeomes opaque and
periphery remains transparent. There are
four main types of menigococci recognised,
according to their agglutination and absorption
reactions. It is difficult to identify the
different strains as their reaction depends
upon the type of serum available for the test.
The type of organisms’ in cerebrospinal fluid
and in mucous membrane of the naso-pharynx
are generally the same. Organisms have been
found in blood in septiezmic cases. Organisms
are most commonly found in cerebro-spinal
fluid, in naso-pharynx and meninges, and rarely
found in conjunctivee and in secretions from
broncho-pneumonia. Meningococcus has been
found in the naso-pharynx of certain contacts
and healthy carriers. Intraventricular or
intrathecal injections of the organism may
produce in monkeys the same condition as
occurring in man. Mice, guinea pigs, rabbits
and even dogs when injected intravenously or
intiaperitoneally suffer from this fatal disease.

Path of infection.—It is said that the infection
prirgacily starts from the naso-pharyngeal
inucous membrare and, reaches -the.meninges
through the sphenoidal sinus. It is also said
that the infection may be conveyed to the
meninges, via, blood or lymph ; but this “has
not yet been proved, . T

‘becomes comatose.

Morbid appearances.—Brain and spinal cord

. are extremely congested, piameter and arachnoid

are intensely injected and thickened. Fibro-
purulent exudate found at the base of the
brain. Lymph deposits along the largest
fissures of the cortex and purulent exudation
present in the sulci. Cord is always involved
with the brain. In dorsal and lumbar region,
exudate is more in abundance. The cerebral
ventricles are dilated and contain turbid pus
and at times pure pus. Brain substance. is
softened, and h&emorrhagic areas are noticed.
Cranial nerves and the roots of spinal nerves
are involved and are embedded in the exuda-
tions. Theexudate shows numerous diplococci
and an increase of polymorphonuclear
leucocytes. Nasal secretion may reveal pre-
sence of diplococci. Sphenoidal air sinuses
may contain pus. Spleen enlarged, kidneys
congested and acute nephritis present.

Meningococcal Carriers.—These carriers, per-
haps, play an important part in spreading the
disease, especially when the incidence of
carriers is high.

(@) Temporary carriers.

(6) Chronic carriers.—these harbour
organisms for long time, for weeks or
months. The carriers themselves
may develop the disease. '

Onset.—The onset is usually abrupt. -

Incubation Period.—not certain but it varies
from 24 hours to 7 days. It may even be
some months. ‘

Premonitary symptoms.—Headache, pain in
the back, stiffness of the neck, photophobia,
loss of appetite; .vomiting may or may
not be present. At times vomiting is
persistent. Temperature rises.to 101° to 102°F.
or more. Pulse: full and strong. Patient is
greatly sensitive to noises. Children become
irritable and restless. “There is opisthotonos or
orthotonos, retraction of the head is marked.
Pain is present in the back and limbs. Spas- -
modic contractions of the muscles of the leg
and arms occur. Stiffness and rigidity of the -
neck muscles is present and head is drawn to
such an extent that occiput rests between -
shoulder blades. : . '

Strabismus or squint is of common occur- -
rence. Ptosis is also present. Paralysis of the
muscles of the eye and face may occur. Hypet- -
msthesia or increased sensitiveness over the
spinal area may be detected. Headaché~is-
persistent from the onset and is of the oeeipital

type. - Delirium ‘6ccurs from onset; 'low :mts

tering type to furious maniaghl “type: M ends” .
in stupor and if effusion. increases; the ‘patist’

AN
&
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Temperature.—Is irregular. Remissions are
frequent. In some cases fever is absent. At
times temperature goes very high. Pulse: full
and rapid or slow about 50 to 60 per minute.
In some cases it is imperceptible.

Respirations.—Are sighing. In fatal cases
cheyne-stroke breathing develops. If any lung
complications are present, respirations are in-
creased in frequency.

Cutaneous symptoms.— Herpes occur on the
angle of lips as in case of other infectious
fevers. Petechial rash is seen in some cases,
hence it is termed as spotted fever. Dusky
mottling is seen on the skin, over arms and
fore-arms, abdomen, faces, etc. It is roseolar
or bronze-coloured in some cases. Urticaria is
occasionally present. Gangrene of the skin
may occur.

Digestive system.—Vomiting frequent at the
onset; but it gradually subsides. In some
cases it persists. Bowels usually constipated.
Diarrhcea is present in bad toxic cases. This
is not good from prognostic point of view, if it
persists inspite of treatment.

Urlnary system.—Quantity of urine may be
increased or diminished. It may contain albu-
min in some cases. Glycosuria present in
some cases. Hzematuria in malignant cases.

Duration of the disease.—This varies from few
hours to some days or months. In bad cases,
death occurs within four to five days. In
favourable cases improvement is noticed, tem-
perature returns to normal, and other symptoms
are relieved. Sudden crisis or fall of temper-
ature is a bad omen.  Convalescence is pro-
longed and tedious.

Types of the disease :—
1, Abortive type.
2, Intermittent type.
3. Chronic type.

4, Septiczemic or malignant or fulminating
type. .

1. Abortive type.—Onset is sudden with
severe symptoms for a day or two. Symptoms
subside after first lumbar puncture and conva-
lescence is rapid.

2. Intermittent type.—The temperature rises
every second or third day along with other
symptoms and it is more characteristic of
pyrexia of pyamnia.

3. Chronic type.—The disease lasts for

several months and passes into a chronic stage. .
The blocking of the foramen of magendie occurs-

and a- condition of hydracephalus -develops.
Other symptoms persist in spite of treatment;

“1s always grave.

In case of meningitis it is u

‘Diagnosis can be estab)

preparations under the

‘hopeless condition mga
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abscess of brain may form ;
dilated and contain fibro-purulent exudation.
Meninges are thickened and adhesions may

occur. Cerebral walls get thinner as g result
of internal tension,

ventricles are

In such cases, prognosis

+. Septiccemic or  fulminant or malignant
type-—Onset is sudden with violent symptoms
followed by unconsciousness, Fever may be
high ~or moderate with low feeble p};lse
Delirium may be present in early stage from
violent to maniacal type. If patientyis not
regaining any consciousness, he dies within 24
hours. In this type rash is more marked. It
occurs as purpuric form of eruptions.
is generalised blood infection
meningococcocamia.  Rash
few hour§ of onset and is scattered over the
body. It is more abundant on hips and extends
over surfaces of the limbs; hence the diseas
1s termed as spotted fever. Cardiac and h;n;

complications are more frequent in th;
the disease. ! his type of

There
known ag

appears within

Diagnosis
Points for diagnosis.—

1. Sudden onset. 2. Occir
headache. 3. Persistent vomit(i:rc)é.lt:.l Itr}:'geulc)f
rise of temperature with chills, 5. Pain iﬁ tﬁr
region of the neck down the spine. (Ther s
1ncrea.se_d'sensitiveness in the spinal )
6. Rigidity and stiffness of the "

n.*nuscles. 7. Retraction of the head. 8. Ii:::lic;}l
sign. 9. Brudzinski's sign.  10. Lumlf)g':*

puncture and sul)sequent examinatio
fluid for the presence of the ,
This is a valuable apd

method. It can be done
general anzsthesia or under

lon of the
> meningococci,
reliable - diagnostic

local anasthetic,
Characters of the Cerebro-spinal Flujq |

In case of meningitis it rushes

sure; quantity may be incr
300 millimeters or high up.eased

of cerebro-spinal fluid is 120
As a rule it is clear under nor

under pres-
from 250 to
Normal amount
m.m. in health,
mal conditions.
sually turbid ; it
Or In some cases
.may also occur
quymorphogueledr
In tuberculous forms
tes are in excess,
ished by inoculation
D tests and by stained
microscope. L

. Prognosis R
This is extremely difficylt,

may be opalescent or pur

blood stained. Menililgiililse "
with clear spinal flyiq.
leucocytes are abundant.
of ‘meningitis lymphocy

experiments, agglutinatio

Patients with
Y recover at times, while

with or without.
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mild cases may die within a fewdays. It
depends upon the extent of meningeal involve-
ment. Generally fulminant cases die soon.
Ambulatory or mild and chronic cases recover.
Earlier the treatment is commenced the better
are the chances for recovery. Death rate is
higher in children than in adults. Yellow,
thick, purulent cerebro-spinal fluid is a sign of
grave prognosis. Diminution of itsamount or
a dry tap 1s also bad. Blood pressure under
100 h. g. in early stage is of grave importance.
It suggests intense infection. High blood
pressure and nystagmus are grave signs. Intense
rash, restlessness, hyperpyrexia and extremely
low blood pressure and presence of complica-
tions as pneumonia and pericarditis and cheyne-
stoke’s breathing are all grave features. By
early diagnosis and timely commencement of
serum treatment, we have been able to reduce
the mortality rate to some extent.

Sequel=

1. Permanent mental or physical disability
may occur. 2. Occasional paralysis. 3. Deaf-
ness. 4. Aphasia, 5. Blindness.

Treatment

1. Preventive. 2. General Management.
3. Medicinal treatment. 4. Serum.

1. Preventive treatment.—

(@) Prevent overcrowding. Free ventil-
ation and sufficient cubic space for
each individual is necessary as a
general prophyaxis in case of any con-
tagious disease.

() As far as posssible or practicable,
patient should be isolated in a
hospital in special part of the hospital
and not in a general ward, as chances
of infection are frequent.-

(c) Identification of carriers and their
isolation and treatment till their
nasopharynx are free from mening-
, ococci-—rather impracticable.

(d) Treatment of carriers by gargles and
nasal spray.

(e) Inhalatorium treatment.—This is tried
in America. A room is charged by
chloramine T. vapour and persons
are exposed to this vapour to inhale
for 2 to 5 minutes in this chamber,
and afterwards discharged to other
rooms. . This method of sterilisation
by inhalation of Chloramine T. vapour
is adopted for general masses as pro-
phylaxis.

General management.—1. _Fres}} a}ir. and
<areful nursing. 2. -Diet.—strictly liquid in the

beginning. Milk is allowed in acute stage.
Later on, semi-solid diet may be allowed.
Nourishment should be maintained throughout
the course of the disease. ]In comatose
patients feeding through rectum or nose has to
be resorted to. Fruits as sweet lemons may
be allowed. Coffee, weak tea, glucose water
and such other drinks may be allowed.

3. Turn the unconscious patients frequently
from side to side to avoid hypostatic pneumonia
and to prevent bed sores.

Medicinal treatment —Application of leeches
or antipblogistine to the neck relieves
pain. If temperature is high ice bag
should be applied over the head. Bland
liquids and water should be given freely.
Hot water bottles should be applied to the
loins to relieve congestion of the kidneys.
If bowels are constipated in the beginning,
calomel and soda bicarb powder followed by a
dose of saline purge should be given. If

"obstinate constipation is present, glycerine or

soap water enema may be given. Analgesics
and hypnotics such as veramon tablets, luminal,
pyramidon, etc. may be given .for restless
patients. Morphia (¥ to 3 gr.) may be given
hypodermically in badly restless patients. It
should never be administered in case of children.
Urotropin in 30 to 60 grains doses three times
a day will be useful. Doses may be regulated
according to the age of the patient. Salicylates
are given internally in case of joint complica-
tions as arthritis, etc. Iodides given for the
absorption of the exudate at the base of the
brain. Mercury in the form of liquor hydragyri
perchloride in small doses acts as antiseptic in
early stage of the disease. Treatment of
various complications should be given accord-
ing to their nature. Strength should be
supported by suitable topics. Cardiac tonics
as digitalis may be administered to support
the heart. If respirations are bad, injections
such as of digitalis, strychnine; camphor in
oil; musk in ether; cardiozol; ephedrin

-adrenaline hydrochloride (1 in 1000 solution)

may begiven. Nasopharynx should be sprayed
daily by any suitable antiseptic solution in
order to render it free from meningococci and
to prevent relapse. :

Complications

1. Pleurisy, pericarditis, parotitis. 2.
Pneumonia, may be lobar or 1obular with ccdema
of the lungs. :3. Atthritis. 4. -Synovitis.—
swelling, pain serous or purulent exudation
in joints. 5. Epididymitis, -commen. 6.
Chronic hydrocephalus. 7. Aphasia. -8. Peri- -
pheral neuritis-due to the involvement.of the -
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roots of the cranial nerves. 9. Hiccough (a
bad sign). 10. Eye complication : e.g. optic-
neuritis due to cedema of the optic disc as a
result of exudation at the base of the brain.
Purulent choroiditis and perforating keratitis
as a result of inflammation of the fifth nerve.
Purulent conjunctivitis also occurs. 11. Ear
complications.—deafness due to inflammation
of labyrinth. Otitis media and mastoiditis
from direct extension. Deafmutism may occur
in children. 12. Nose.—coryza may occur
and persons may harbour organisms for some
weeks or upto 3 months.

Serum Therapy

It has been observed that earlier the treat-
ment by serum is commenccd, the better is the
outlook and that high mortality can be pre-
vented. Polyvalent serum should be preferred
when specific type serum is not available. It
can be injected after lumbar puncture intra-
thecally. Other methods of administering
serum are by intravenous injections or intra-
muscular injections.

The object of lumbar puncture is to drain
the subarachnoid space of its purulent exuda-
tion. In the beginning, daily lumbar puncture
should be done till clear cerebro-spinal fluid
comes out. In fulminating type, the serum
treatment has been of no avail.

Dosage.—This is regulated according to the
age of the individual. To test anaphylaxis,
about 2 to 5 c.c. of serum is at first injected
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subcutaneously. To adults,about 30 to 40 c.c
of polyvalent antimeningococcal serum at a time:
can be administered after lumbar puncture
without any ill effects.  Serum should be given
as a rule in little less quantity than the cerebro-
spinal fluid removed. Serum should be inject-
ed gently. In children the dose varies from 10
c.c. to 30 c.c.  The dose of serum depends not
only upon the age but also on the nature of
the fluid and quantity drained. In the begin-
ning, for 3 or 4 days, these injections are repeat-
ed; if the meningococci are still present in
the fluid the injections may be continued

If recovery is to occur, after 4 to 8 punc:
tures the patient recovers. In ambulator

type, after 1 or 2 punctures patient come)g
round and other symptoms abate. Maximum
dose of serum that can be administered is 80
to 100 c.c. intrathecally according to indications
and intravenously about 200c.c. If the serum is
administered intramuscularly (in 20 to 30 c.C
doses) the area of buttock is selected, Collar- oi
injections are tried, injection of sterile cerebgo-
spinal fluid have also been tried, but it ‘has
not given. any satisfactory results. ’ Serum
anaphylaxis can be treated by adrenalin
injection and calcium lactate (20 to 30 grains)
twice a day by mouth. The specific serum is
usually and best given intrathecally, Ip cases

however, where there is spinal block cisternai
or ventricular puncture may have fc; be d

for the introduction of the serum. But t(l)lne
are serious procedures. The general pracfi}:
tioners must not dabble in such methods.

E’DITOR'»‘Sv SUMMARY

The writer gives a synoptic review of the disease wunder
reference. Hementions that, while usually the cerebro-spinal Awid
is turbid or purulent in this disease, it may at times be clear in some
cases. Prognosis is difficult, as he finds that apparently bad cases
recover while the one thought to be mild dies. It is, a5 4
rule, bad in fulminant cases, in children, in those who haye
extremes of blood pressure and whose cerebro-spinal fluid is either
scanty or thick, yellow and purulent and in cases which qre
complicated by pneumonia or pericardilis. Serum treatment is
ineffective in fulminant cases. DBetler resulls are obtained when 44

s given early.

V1II

The Pathological and The

Bacteriological Aspects of
Cerebro-spinal Meningitis

N

® Dr. Samuel Ram Singh M.S. M. F. (Pb),
D.T.M. (Cal)., Assistant Pathologist, Amritsar
Medical School

The term cerebro-spinal Meningitis is rather
comprehensive and suggests, perhaps, a num-
ber of causes for one disease. The plan of
nature is unity in variety and this is no where
more true than in the case of cerebro-spinal
meningitis. In a very strict sense, however, it
may be said that when we speak of cerebro-
spinal meningitis, the causative organism that
is uppermost in our mind is the Neisseria Men-
ingitidis—a gram negative diplococcus first
described by Weichselbaum in 1887. In this
paper we shall confine ourselves mainly to the
pathological and the bacteriological aspects of
the meningococcic meningitis and incidentally
mention the other types for differential pur-
poses.

The chief and the main pathology concerns
the localisation of the disease around the brain
and the cord. There are two types of reaction,
just as in the case of the pneumococcal and
hamolytic streptococcal meningitis. Firstly,
there is intense congestion of the arachnoid
and secondly there is infiltration of polymor-
phonuclear cells around the blood vessels.
Thug there may be pus formation. This puru-
lent reaction brings about the collection of -the
fibrin and pus which cause obstryction to the

ventricles and secondary abscesses in the brain.-

So, conditions such as. pyocephalus or "hydro-
cephalus ‘aré initiated. These prolong the
clinical course of the disease and produce the
well-known sequelz pertaining to the central
nervous system.

Really, however, the pathology extends far
beyond the meninges—especially in cases of
severe meningococcocemia, the pathological
changes spread all over the tissues of the body
or at least over a larger portion of them. There
are hemorrhages in the skin and the serous
surfaces. The skin shows maculo-papular or
purpuric rashes. Herpes of lips occur. The
spleen and the lymphatic glands are soft and
swollen, especially. the glands of the intes-
tings, L

Blood shows the characteristic changes due to
an acute infection. There is a definite increase
of polymorphonuclear leucocytes and may range
between 20,000 to 30,000; some times it is
even higher. ‘

No nephritis usually occurs, but there is
albuminuria without the presence of tubular
casts. ’ ‘

The central nervous system is involved most
markedly. The obstructive collections of
fibrin and pus cloud the sensorium and pro-
duce severe headache, stuporous delirium and
loss of sphincter control. The depth of delirium
in the meningococcal meningitis is more pro-
nounced than in tubercular meningitis but less
than in the pneumococcal. The muscles of the
body are rigid. The rigidity of the neck
muscles gives a' useful clinical sign, the
Kernig’'s; ankle and patellar clonus are also
elicited due to the condition of rigidity of the
muscles. = Strabismus, nystagmus, focal or
general paralysis are some of the complications
following the involvement of the central
nervous system. Tache Cerebrale, an useful
sign, indicates vaso-motor instability, The

" extreme wasting that is noticed after recovery

of the patient i a result 6f. the poisoned and- -

starved nerves. L v SRR

Any description of pathology of C.S.M. will
be incomplete without the presentation of the
causative organism and the laboratory exami-
nation of the cerebro-spinal fluid, the findings
of which are so important in explaining the

_ the morbidity of the disease, its differentiation

from meningitis caused by several other
organisms and - for accounting the various
nerve and cerebral complications. . ‘The
organism N. Meningitidis is mostly found
lying within the pus cells which are, in this
disease, abundant in the cerebro-spinal fluid.
It is gram ,negative, arranged in pairs with
the flat surfaces apposing, ualike its cousin the -

. Neisseria gonorrhcea the apposing surfaces.

which are concave. Its biological tests are
also helpful in distinguishing it from allied
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organisms. The bionomics of the animal and
vegetable organisms which are bharmful to
human beings is one of the most interesting
natural phenomena and it is a sigh of relief for
us to know that N. Meningitidis has the con-
stant habit of committing suicide. Place it
outside the tissue environment at a lower tem-
perature than that of the body, it dies at once.
Even at the body temperature it does not live
very long; unless transferred to a suitable
medium. Even in the selection of the
medium, it is very fastidious. The pigeon
blood agar (10%) is the best medium. Other
media such as ascitis-agar, 10%, serum agar
or trypagar are also used. In case of emerg-
ency where special media are not available,
we can use ordinary agar smeared with fresh
blood from the tip of a finger.

_ It is important that the pracfitioner who
seeks the aid of the pathologist should be
quick in transferring the puncture fluid very

early to the laboratory and to make arrange-

ments to keep it warm while in transit.

The pathologist conducts the following
examinations of the cerebro-spinal fluid :

(1) Physical
(2) Chemical
(3) Bacteriological.

 General Physical Examination: Colour.—The
normal fluid is absolutely colourless. It may
be yellow due to altered heemoglobin, jaundice,
or due to administration of drugs like acri-
flavine. It may be red due to blood or
hazmoglobin. In Meningitis it is greenish or
greyish.

Transparency.—The normal fluid is perfectly
clear and transparent. A single drop of blood
in 5 cc. may make it opalescent. . The -trans-
parency is classified as follows :

Derfectly clear
‘Faintly opalescent
Distinctly opalescent
Faintly turbid

Markedly turbid
Purulent

Coagulum-Sediments.—The normal fluid does
not coagulate. In acute or chronic meningitis,
fibrin is present and it therefore coagulates.
The character of the coagulum has some
significance. It is numerous and small in
paresis ; cob-web or pine-tree coagulum is
present in tubercular meningitis; in acute
suppurative meningitis the coagulum and the
sediment are heavy and sink to the bottom of
the tube. o :
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. Specific gravity—Normal is 1006-1008. Take
it as in the case of urine.

Reaction.—Normal is slightly alkaline.

Cell Count.—This is important and should
be done as soon as the fluid is received while
the cells are in suspension and before co;gulum
occurs. In cases where much fibrin s not
present and coagulation does not occur, it ma
be done later on even on the next day., Therz
will not be any harm if the fluid is well shaken
to obtain an even suspension of the cells,

Total Count.—The leucocyte count has a
great val_ug in syphilis, acute anterior
pollc.)myehtls'and encephalitis lethargica where
the increase Is very small and needs, therefore
a great precision in the cell count. But ir;
cases o‘f' acute suppurative and tub
meningitis where the leucocytosis s
derable, slight errors in count do not
much difference. The counts}
significance :—

ercular
consi-
make
1ave the following

0—8 in diluted fluid is normal
10—12 ,

” " » a border line in-

crease

1 . . . '

3(5)—;)80 ’ " » & slight increase.,

A ‘ ” ’ » & moderate in-

crease,

106—1000 ” ’ »» @ great increase,
Differential significance

1. A few lymphocytes and occasional

endothelial cell may be found in

normal fluid.

2. Pol‘ymorp_hos predominate in acute
suppurative meningitis due tp menin-

gococcus, pneumococcus
! and strepto-
coccus. bto

3. Small lymphoc :
. ‘ 'ytes are foy .
cular meningitis. nsl In tuber

4. In acute poliomyeliti
| : yelitis, polymorph
In the earlier stage and sglal}lllyr;f)h?j
Cytes in the later stage are usual,

5. In syphilis, pareses etc., small lympho-

cytes are in excess.

6. In meningismus or acute

congestion, endothelial
dominate.

meningeal
cells  pre-

Chemical tests

Ch_emical', tests ‘are cond
protetn, sugar. and chlorides,
great value and recently a
informative test, known ag 7
(described in the Medicq] Ay

been introduced f tual 1934) has
meningitis. ed for the detection of tubercular

ucted mainly for
~ These tests have
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Proteins.—This is largely in the form of
serum globulin. Its quantitative test is more
helpful but long and tedious. 15-40 milligrams
per 100 c.c. is normal. Any increase above
this level is pathological. This test is reliable
only in fluid which does not contain any
appreciable amount of blood. Heavy bacterial
content of the fluid also yields false positive
reaction. It is only the qualitative tests that
are ordinarily done. The tests for protein
have their own limitations.

Sugar.—To be helpful it must be a quantita-
tive test. It is better to draw the fluid after-
fasting the patient over-night. -The spinal
fluid sugar varies according to the blood-sugar.
The ventricular fluid has a higher content of
sugar than the spinal fluid. Sugar is absent
in acute suppurative meningitis. It is very
much reduced in chronic conditions like
tubercular meningitis and syphilis of meninges.

Chlorides.—They are in the form of sodium
chloride and when considered in relation to
sugar content are of great diagnostic value.
720-750. milligrams of sodium chloride, per 100
.c.c. of cerebro-spinal fluid is a normal amount.
Cisternal, ventricular and spinal contents are
usually the same. In tubercular meningitis
the amount frequently goes below 600 mgs.
per 100 c.c. In acute suppurative meningitis,
.as meningococcal, it varies between 630-680
mgs per 100 c.c. Note that whenever there is
blood present (as can be noted by the naked eye)
this test has no value. Colloidal tests are
not done as a routine.

EDITOR'S
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Bacteriological

If a coagulum or a sediment is present,
remove and ‘prepare films from it -and stain
with Zeihl-Neelsen’s or Gram’s method. If the
fluid looks clear or slightly turbid, centrifugalise
it for at least half-an-hour and stain the sedi-

‘ment.” Exaniine each film for at least 15

minutes. If a large number of polymorphonu-
clear cells are present in a stained film and no
bacteria in a specimen coming from a distance
or brought without proper precaution, the case
is likely to be meningococcal meningitis. The
bacteria, as mentioned earlier, autolyse readily.
Therefore, a large number of ' fields should be
examined. The fluid from a case of meningitis
due to H. streptococci, pneumococci .or B.
influenza show a large number of bacteria,
even though the fluid may be kept for a long
time. Diplococci of meningitis have been
briefly described earlier and it only remains to
say that their detection will clinch the diag-
nosis. Agglutination test for the detection of
the types of meningococci is done with a view
to find out which type predominates in a
particular epidemic, to co-relate the virulence
or otherwise of a particular type of meningo-
cocci with that of the related epidemic or to
aid in the manufacture of a potent poly-
valent sera for therapeutic purpose or an
autosera with the predominating type ' of
meningococci. Typing of meningococci has
not yet been satisfactorily performed ‘in

India.
SUMMARY

(1) The writer reviews briefly, yet simply and succinctly, the

pathology and bacteriology in conmection with cerebro-spinal men- -

ingibis. . :

(2) N .‘Me;zingiﬁdis., in the gie@reag;n‘ﬁ:wu@q‘bf ‘the a&'dhor‘,i R
has got the habit of committing duidide” ani- ss fasgpdious in its- ;.

selection of environment and media. It is thus self-arresting to an

. “ewtent. .
- (3) The main pathological fe

atures are due to the localésation

of the disease-process around the brain and the cord. Most of the
well-known symptoms, complications and sequele are the result of
fibrinous and purulent infiltration in the brain and the spinal-cord. -
(4) When tha meningococci invade the blood streaw, symptoms
of septicemia occur with hemorrhages, herpes, rashes and lym-

phatic enlargements.

(8) According to him, the depth of delirium in the menigococca
meningitis ts more pronounced than that of the tubercular meningitis
but less than that of the pneumococcal. B

(6) Changes in the cerebro-spinal fluid have been .mentioned
Jfrom the point of view of differential diagnosis.” -Physical, chemical
and bacteriological tests have been briefly indicaled. He stresses
that, since N. Meningitidis quickly autolyses, the fluid has to be
examined fresk and in warm:condition for its successful deleeton .
and that, ifvthere.is a pronounced. leucooylosis of the polymorphos,

. the caze can be taken as one of méningococcic tnfection even in the -
absence of the incriminating organism. i ' :
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Laboratory diagnosis of Meningococcic

Meningitis

e Dr. Md. K. Rohman, L.M.P., Assistant Patho-
logist and Demonstrator, Berry-White Medical
School, Dibrugarh.

Meningococcus of Weichselbaum (1887) bears
a striking similarity to the gonococcus in its
morphology. The former is coccoid, about
one micron in diameter and usually arranged
in pairs. The flattened surfaces are in apposi-
tion to each other. Usually found in the
polymorphonuclear leucocytes, it may also
be “found to lie outside the cells. It is
non-motile, possesses no flagella, no spore
and no capsule. Involation forms are
common in old cultures. The size of the
cocci often varies in the same smear and
this variation, I consider, is of some diagnostic
importance.

Much has been written about the different
serological Types and Strains of meningococci.
Until 1909, it was bezlieved that the meningo-
coccus group was homogeneous and that no
essential difference existed between the indivi-
dual members of the group. In the same year
Dopter isolated some meningococci from Paris
strains and distinguished them by specific
agglutination reaction from the ordinary or
normal Type. He called them, Para-meningo-
cocci. After him Gordon examined a large
number of meningococcus from cases occurring
among the British and Canadian troops and
found that all the organisms studied by him
could be divided into four types by aggluti-
nation reaction and by controlling themn with
absorption tests. Tulloch,* following up
Gordon’s work found that out of 356 cocci in-
vestigated 234 gave specific results with
Gordon’s Types Sera and that, with remark-
ably few exceptions, the organisms responsible
~ for out-breaks among British troops were
found to fall within the classified types of
Gordon. He also found that the meningococci
as derived from the naso-pharynx did not react
with:any- of the Type -Sera, though -closely
resembling the usual ‘pathogenic Type. 'He
had some suspicion whether they were virulent
at all. But the organisms obtained by Gordon
from carriers belonged to one or other of his
four types known to exist in actual cases of

meningitis.

#Journal of Royal Medical College, Feb. 1918 P. 9.

The correspondence of the different types
as named In various countries may be sum-
marised as follows :

(a) Gordon Type I = Para meningococcus.
”»” ) Il = Norma]

» o HI&IV=Intermediate or irre-
gular Strains, of which
there are considerable
number of "different
ones shading into each
other serologically,

(b) Rockfeller Institute recognises two

types : . The normal and the Para-
Strains and also irregular Types.

(c) The English recognises 4 types:
Type 1 corresponding to Flexner’;
Para strains and Type II ¢ his

normal one. Type III & v are
irregular.

(d) Holm and Davision state that Gordon
Types I & II correspond to Rock-
feller Para Strains ang to Pasteur
Types A: Gordon’s 11 and 1V corres-
pond to Rockfeller Normal strains

and to Pasteur Type B. Pasteur

Types C and D are rare,

N.B.—(1) Gordon notes that ther
affinity between his Types I an
and IV. He also states that

e i8 somewhat close
d II1 and between I}
chronice carriers tend

to carry the same Type organism. Ag

i ; : to frequen
of Types in cases in England quency
following : 8 he has found the

Typel ~ 10%; Typell 459

Type L 0% Typely ‘oo

(2) In India, it is said that the

meningitis belong to Type 1
cases belong to Type II,

organisms jpn epidemic
and those in sporadic:

The Meningococcus

Staining reaction.—It stain
ordinary aniline dyes, such as
ILeishman’s or Giemsa's.

s readily with
Romanowsky’s,
Gram negative,

Pathogenicity.—It causes e
sporadic cerebro-spinal fever,
propcrties probably depends my
tive virulence of the strains of
No definite conclusions have ye
at on this subject.

pidemic and
Its pathogenic
ch on the rela-
the organisms.
t been arrived
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. Cultural reaction—It grows well in Agar
and Broth. The best media are Hormone Agar
and Hormone Broth, Tryp Agar on Trypsized
Broth. The cultivation is most satisfactory in
sub-cultures. The colonies are moist, grey,
oval or circular and translucent with irregular
margins.

Fermentation in Sugar.—It ferments glucose
and maltose with production of acid ;" but does
not ferment lactose, levulose and galactose.

Inoculation reaction.—Inoculated intraspin-
ally, monkeys get typical meningitis. Intra-
peritoneally guinea pig and mice are suscepti-
ble but not when injected subcutaneously.

Differentiation.—It has to be distinguished
from micrococcus catarrhalis and gonococcus.
Meningococcus ferments dextrose and maltose ;
not so micrococcus catarrhalis. The Gonococ-
cus does not grow in ordinary media, is not
suitable for cultivation and ferments glucose
only. Whereas the meningococcus grows
well in ordinary media, especially in sub-
cultures, abundaiitly in serum-broth and fer-
ments glucose and maltose.

Where found?.—1t is mainly found within the
polymorphonuclear leucocytes of the exudates,
fluids which pathologically collect in the serous
cavities. But it is also occasionally found in

bronchial secretions’in pneumonia, in the pus.

of complicating joint .affections and in the
pericardial effusions. From septicemic cases
it can also be recovered from the blood of the
infected patients. . It i3 also interesting to note
that meningitis is usually preceeded by an in-
fective rhinitis due to the meningococci -and
this is said to play an important role in spread-
ing disease by such carriers.

Mode of transmission.—This question is at
present unsettled. Considering, however,
the primary naso-pharyngeal infection, it looks
probable -that the disease may be conveyed
through the secretions of the upper air passages.
The existence of healthy carriers is a problem
vet to be solved: - '

Pathology.—In rapidly fatal cases there
is intense congestion of the para-arachnoid.
In cases of longeér duration, the exudation first
appears as slight accumulation of lymph bet-
ween the pia-arachnoid, subsequently changing
into fibrinous, sero-fibrinous and wltimately into
whitish or yellowish fibro-purulent matter.
The exudation is most marked at the base of
the brain., The spinal meninges-is chiefly
affected and more on the dorso-lumbir region.
There is an intreased amount of cérebro-spinal
fluid ; which ‘remains under. préssure. It is
invariably . tarbid, :unlike " in -tubercular oy

pneumococcic meningitis. "The -membranes
are much thickened, the cerebral ventricles are
dilated by pus and turbid fluid. - The veins - of
Galen may be thrombosed causing hydroce-

phalus. , -
Laboratory Diagnosis

' Laboratory diagnosis of cérebro.-s-binal menln
gitis falls under one or other of the following
heads : :

1. Physical, chemical, cytological,

- bacteriological, serological examina-
tion of the cerebro-spinal fluid
obtained from lumbar punctures. -

2. Culture of blood for meningococcus. -

3. Examination of blood for leucocytosis
' and differential count. :

4. Examination of blood films to exclude
malaria. (It is reported that a few
cases of C. S. M. have been mistaken
for cerebral malaria in the first Cal.
cutta epidemic of this disease). .

5. Examination of swab (smear and
culture) from the naso-pharynx.

Examination of Cerebro-spinal fluid

Normally it is clear, colourless with a specific
gravity of about 1007—1009 in adults. It is
formed by the choroid plexuses in the cerebral
ventricles by a process of dialysis It differs
from plasma chiefly by the absence of con-
centration of dextrose. Starting from the
lateral ventricles, it reaches the third ventricle
through the foramin of Munro, thence through
the aqueduct of Sylvius-to the fourth ventricle
from where it escapes through the foramina of
Luschk and Magendie to the sub-arachnoid
space- over the surface of the brain and
the cord. It is a waste product of the
nervous system ‘and is reabsorbed through
the Pacchonian granules and by the capillaries
of the pia-arachnoid.  The fluid is always
under a certain pressure which may be -
roughly said to correspond to the flow of 5
drop per second through the. lumbar puncture
needle. - The normal pressure of flow 'is 7-—9
mm. of Hg. or 95—120 mm. of water in adults
and 5—7 mm. of Hg in children. This bressure
is increased markedly in meningitis and also
in other diseases such as hzmorrhages, cere:
bral tumour ete. ~ It is normally free fi'oih~any
cell, except a few lymphocytes which ratel'y}
exceed 5% per cuadidmn; these are supposed to
be derived from meninggal vessels, . . - -
- Chemioal constitiients—These #ivg the sairié
as found: in' bludd plasma ‘and " bxistiin 1 vha
folfowing proportion :: 1 L 5 T b SaE

e
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Constituents Percentage Value per 100 c.c.
Chlorides 0.74 % 720—750 Mg
Glucose 0.09 ,, 50—100 ,,
Urea Nitrogen ... |small Quantity 313 ,,
Creatinin ' - 0.4—22
Serum albumin

and globulin... 0.025,, S. globulin 20—38 Mg

S. albumin 4—
Water ... | about 99,

N. B.—In meningitis albumin is increased-—chiefly serum
globulin, Glucose is usually absent.

Functions.—The cerebro-spinal fluid protects
the central nervous system from external injury
and lessens the effects of such a trauma. It
maintains an uniform pressure on the brain and
the cord. Italso acts as a channel for carrying
away waste products from the nervous system.
It is also supposed to possess some nutritive
value and said to act as a buffer substance.

Indications for lumbar puncture—~—In all
suspected cases of cerebro-spinal fever where
there is even a slight stiffness of the neck,
especially during the period of epidemic, the
first step must be lumbar puncture. Not only
for diagnostic purposes, but also asan useful
method of therapeusis in meningeal infections,
the spinal fluid can be drained by puncture to
relieve the effects of intracerebral tension and
to drain, to some extent, the toxins contained
therein. The technique is simple enough and
quite safe with ordinary precaution.

Changes in the cerebro-spinal fluid.—The
first indication of a pathological mischief is the
change of colour. In cerebro-spinal meningitis
it is usually turbid, often purulent and clots
are easily formed on standing. . In. intraspinal
or intracerebral heemorrhages it is usually red;
but the absence of red colour, it must be stressed,
does not negate bleeding. In jaundice, it is
yellow ; usually clear and colourless in tuber-
cular and pneumococcal meningitis. Fine
grades of spontaneous coagulation often
indicate disease. A fine pellicle of coagulum 1s
observed in tubercular meningitis. A some-
what heavier coagulum is noted in purulent
type of meningitis. A massive coagulum
occurs in most cases of complete spinal block
(Froin’s syndrome). S. globulin is usually
increased in cerebro-spinal meningitis (also in
poliomyelitis) ; ‘but this test is useless il the
c.s. fluid contains bload. Other - chemical
constifuents are not materially reduced or
increased in C.S. Meningitis.

Serological Tests

Lange's Test.—(Colloidal gold precipitation
test): Thisisa very delicate test and it is based
‘upon the colour changes produced by precipi-
tation of colloidal gold in different dilutions of
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the spinal fluid. In meningitis, the colour

changes at higher dilution, 1 i i
chang g in 320 to 1 in

Wassermann's or Khan's Test.—This is
not usually done in cases of C.S. Meningitis.

Precipitin Test.—Vincent recommends this
test for epidemic cerebro-spinal meningitis. It
is simple. It is performed by adding a drop
or two pf antimeningococcus serum to a tube
containing a small quantity of fresh cerebro-
spinal fluid, which has been cleared by centri-
fugalisation for 10 to 15 minutes. The tube
is then placed in an incubator at 37°C for
2 to 5 hrs together with a control tube. The

formation of a precipitate (or a turbidity) shcws
a positive test.

Diagnostic agglutination.—It may be done
against Type sera or against polyvalent sera
the organism being emulsified in isotonic
sodium chloride solution. Half c.c. of this
bacterial emulsion is mixed with .5 c.c of
polyvalent serum. A control should be.r;lade
with similar amount cf emulsion in 50 cc. of
sodium chloride solution. It is always well to
run a tube with a known type and strain of
meningococcus.  Usually, meningococcus

shows a certain amount 1
how: of resistance -
tination. 0 agglu

M icroscopical Examination: cytology.~—~As ha
beqn mentioned earlier, ordinary aniline d es
stain the meningococei well. Meningococc}ilsS
tubercle bacilli, pneumococcus, strepto and
styaphylococcus may be found in the smear
In  respective infections. The first two ar
more commonly found than the rest The
detection of meningococci will , Y
settle the diagnosis of C. S, M:an
has also been said by us earliar th
fluid is ordinarily free from cells e
lymphocytes. In acute
meningococcus there is ma
tosis—it may go over 1000
lymphocytosis is more in
tubercular meningitis,
is characteristic of al] a
meninges,

pf course,
ngitis. It
at the c.s.
Is except a few
meningitis due to
rked P, N. leucocy-
;;er cu. m.m, while
_tavour of chronic
Tltns P.fM. leucocytosis
cute infections of the
not to say of meningococcus alone.

Cultivation of meningococcus

It can be cultivated fr i i
blood and throat smea:)sr.n CIe{efi);O;]S(? i ?imdr
Fe]y upon media to which no animalgo?ot to
in_ the form of blood setum or pas ftic
ﬂUIfi’haS been added. Agar to which ﬁltic
ta.blt' s serum is added formsg an ex Wlloe
medlqm bogh for cultivation and kee if)e :l?t
organism alive. It is advisable whgn gult'e
vating directly from cerebro-spi;mél fluid o
plant rather large quantities of it (1 to 2 ;:ét)()
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since many of the cocci in the exudate will fail
to develop colonies (possibly because of their
prolonged exposure either to the body fluid or
to their own products in a closed space). Uron
broth, growth is slow and takes place chiefly
upon the surface. Glucose added to agar and to
broth renders the medium more favourable for
rapid growth ; but there is this disadvantage,
namely, that it forms acid and thereby causes
more rapid death of the cultures. Growth is
definitely stimulated by replacing about 10%
of air by carbon-di-oxide. While slight alkali-
nity or acidity does not inhibit, the most
favourable reaction of media is a Ph. of 7.4 to
7.6. Oxygen is necessary for development.
It is an important aid to the recognition of
meningococcus that it never grows at ordinary
room temperature. Gtowth may ‘take place at
25° to 42°C, but the optimum is 37.5°C. It is
extremely sensitive to heat and cold, to dis-
infectants even of a high dilution and to even
short exposures. It grows well in sub-cultures
and it is strange to note that after prolonged
artificial cultivation some strains of meningo-
cocci refuse to develop when freshly trans-
planted.
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Animal pathogenicity.—Animals seem to be
not very susceptible to this infection. Sub-
cutaneous inoculation is rarely followed by
more than a local reaction, unless large quanti-
ties are used. White mice is more susceptible
than other animals. Intraperitoneal and
intravenous inoculation of sufficient quantities
usually results in the death of mice, rabbit,
guineapig and dog.

Exclude Malaria

I may be pardoned if I end this cursory
article, written at the request of the. Editor,
with the usual but not an unimportant slogan :
exclude malaria before attempting to diagnose
cerebro-spinal meningitis.  This is specially
relevant to this country where cerebral malaria,
being common, is likely to be mistaken for
cerebro-spinal meningitis. I therefore stress on
the examination of blood film for malarial

‘parasite before arriving at the diagnosis of

meningococcic meningitis. This does not
involve mach time and certainly does not. pre-
judice an early treatment for meningitis, so
necessary for its successful termination. =

EDITOR'S SUMMARY

Dr. Rohman suggests that the wvariabilily in the size
of meningococci in one and the same smear ts of some diagnostic

importance.

He tabulates the correspondence of the 'diﬁerent types of
meningococci In various countries by different workers.

He discusses briefly many laboratory diagnostic tests, of which
the microscopical examination of a throat swab.and spinal fluid
smear, cytological study of the c.s. fluid and its culiural examina-
tions are the most improtant and handy. He ulilises the fact of
the meningococci mot growing at ordinary room temperature to
suggest that it is am important aid to their recognition.

. He warns that cerebral malaria should alu)a.ys be excluded by

blood examsination for M.DP.
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Preparation of Anti-meningococcus

Serum

e Dr. A. K. Hazra, MB., BS, D.TM. In.
charge, Serum and Vaccine Section, Biological
Laboratory (B.C.P.W)., Calcutta

Anti-meningo serum was first introduced in
the treatment of cerebro-spinal meningitis due
to meningococcal infection by Jochmann some
30 years ago. He prepared a polyvalent
serum by injecting horses first with dead and
then with living cultures. His sera contained
agglutinins, bactericidins and bateriotropins.

Subsequently, antisera were produced 'w.ith
varying claims of their efficacy, by immunizing
horses, goats, etc., with various antigens—viz.,
living cultures, broth filtrates, autolysed cul-
tures, endotoxins, etc. In view of the some-
what confusing records by different observers
the significance is by no means easy to assess,
so far as selection of antigen for immunization
of horses is concerned.

It was not till Flexner ! in 1913 published
his observation on the subject, that we owe our
present knowledge of the value of serum treat-
ment.

Of late, the most striking results were
published by Wadsworth in 1932, when sera
prepared under Wadsworth’s. direction in the
laboratories of the New York State dept. of
Health were used and the mortality rate was
18.4 per cent., among 742 patients.

In order to be able to utilise an antigen
potent for the production of therapeutically
valuable sera, it is important to have some
acquaintance with the mode of ‘action’ of
meningococcus.

The course following an animal inoculation
with meningococci is not the normal course
in acute infection as observed by Flexner *
after intraperitoneal injections of living
cocci in guineapigs. He was led to conclude
that animals died of poison liberated from
the bodies of the cocci. Albrecht and Ghon
failed to kill mice with filtered broth
culture injections, but were able to show that
24 hours’ culture killed by heat could produce
fatal effect on mice when injected intraperi-
tonially and the post-mortem appearances
resembled those of animals dying after an
injéction of live cultures. Without discussing
in detail the available evidences regarding the
mode of action but considering the above results

" meningococcal infections,

coupled with the failures to isolate cocci from
blood and viscera on every occasion from
animals dying of injections of living cocci, it
would appear that the main cause of death i’% a
tox@mia. In early or severe cases, hO\ve\;er
cocet are frequently found in blood where,
bactetiemia is marked or when in later cases
septl(;&:lnlc, picture  may develop. IKlser
working on the subject, reported 10 out of 4d
blood cultures being positive in early cases of

Hence, summarising, it may be said that
death in the main is due to toxin with
occurrence of bacteriemia, even sept;‘cge i
being not improbable. mia

In order that a serum may be of rea]
therapeutlc'value, it is essential that it should
be both antibacterial as well ag antitoxic

Technical details that influence efficacy of
produced Sera.—Selection of strains and their
types.
~ Regarding typing of the meningococci th
main issue between different workers ig noi
whether meningococci  can  be classified

serologically, but whether . the
classified in two or four groups. y are to be

Gordon and Murrays®
test found that isolated str
4 groups differing compl
parameningococcus.

by using absorption
ains fel] sharply into
etely from Dopter’s

In view of the later work ;
increasingly clear that the prin(;ljtpll;aifbe;.‘om,e
fying the races of meningococci in ‘four cta,ssr
s no longer. satisfactory_ The diffe ypes
observed by different workers, in the sar lren_ces
behaviour of the meningococcus ma {)oé)glcal
the complexity of the antigenic str:ct:r ueItO
typing the prevalent type in India we obe' n
that Type I and III represent ’two axst(?rved
which may be found separate or tq et‘},lge'_‘s
almost any proportion. It was alsogob v
that on isolation a strain that belonged t Soved
I with a little of T was op rei o Type
cultures found to be I with qo[ ated sub.
Mpreover strains vary during di.ffe:r;it()f Id“
mics. As observed in some epidemi?s)l ]en
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U.S.A., first types II and IV  were the
prevalent types, later in subsequent epidemics
types I and III were found to replace Types 11
and IV. Thus sera prepared with standard
strains or sera once prepared and stored during
one epidemic may not be of any use during
subsequent epidemics.

Friedemann discussing the causes of variable
results with different anti-meningococcus sera
attributed them to the presence or absence in
the sera of antibodies which are effective
against the local epidemic strains, otherwise
typical, and isolated from cerebro-spinal fluid
have been found to show no agglutination with
either group sera and have hence been classed
as X.

It is therefore important to arrange for the
determination of the prevalent types and to
include fresh representative types in the
antigen to be used in the preparation of the
serum. This point. has been given special
stress by the Public Health Commissioner with
the Government of India in his report for the
year 1933, It is pointed out in the report
that local strains alone can yield therapeuti-
cally useful sera as it suggests the desirability
of “ type question” (meaning the prevalent
types) to be *‘‘settled” before proposing to
produce antisera. It is also pointed out in
the report that “the results which have so far
been obtained in India with English Serum
have not been entirely satisfactory.”*

There is ample evidence pointing to the
necessity of inclusion of local prevalent types
in the preparation of antisera. Thus, for
instance, an American stock of serum of
established therapeutic value in America failed

in the treatment of the disease among soldiers |

in Great Britain during the war, whereas
“ good results were obtained by the substitution
of sera prepared in England from the epidemic
strains . Similar observations are reported
from South Africa, Belgian Congo and some
other quarters too. Even sera possessing
agglutinins for prevalent strains may not be of
high therapeutic value as shown in recent out-
breaks in America by Norton®, Smithburn ¢
and others.

Another important factor to. consider in
selection of strains for production of therapeu-
tic sera is their broad antigenic quality.

It is interesting to note that Wadsworth's
serum mentioned above is made by the use, of
six representative strains, which have been on
laboratery media for-over 10 years. )

In our laboratory we' started preparatvivon “of

anti-meningococcus sera in 1933 on a large

scale. Having the above facts in view it was
thought desirable to include local representative
strains for which, strains were collected from
all over India by Dr. Sen, the Director of our
laboratories, and typed. These results have
been published before”.

These strains of known antigenic value
and other foreign ‘standard’ strains which were
found antigenically broad were utilised for
immunization of horses.

_ A point of interest and of no less importance
in production of antimeningo sera has recently
been established by the work of Ferry, Norton
and Steele®. Prior to their work the con-
census of opinion was that no soluble exotoxin
has ever been conclusively isolated from the
meningococcus, and the accounts of so-called
toxin given by a'number of investigators have
been of autolytic extracts consequent of
cultures kept long in broth, thus enabling a
certain amount of extraction or autolysis to
occur. ‘‘ Poisonous substances” obtained re-
ferred specifically to products endoplasmic in
character and not to those commonly classified
as soluble toxins. '

Ferry and his collaborators have obtained
bouillon filtrates from young cultures contain-
ing extracellular texins ““ specific to the four
types as well as a toxin common to all types”.
They have also been able to obtain skin
reactions in very high dilutions and have
further shown that the filtrates can produce
specific protective antibodies. This work was
also carried out in our laboratories and we
obtained almost identical results as reported
by Ferry and others.

It was also found that individval animals
injected with the ‘toxins’ develop anti-toxing
specific to homologous toxins as well as anti-
toxins which will neutralise the heterologous
toxins. Also a polyvalent sera containip
specific antibodies for individual toxins can be
produced by utilising toxins of all different
types.

We prepared serum with strains of known
antigenic value and utilised living cultures as
.\\‘ell as endo and exotoxins for the purpose of
xmmpmzation of horses. Thus a serum was
obtained which was both antibacterial ag well
as antitoxic. The sera produced are ‘tested
for agglutinins and by complement fixation
test and other animal protection tests.

_ For a serum to be of real therapeutic valye
it must possess bacteriolytic power and should
be able to neutralise endo and éktoxins-aﬁd
in addition must needs be able to proroite
phagocytosis.of virulent cocci in the Presonce

« of complement.
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The sera i)rodllced in our laboratory were
widely distributed and some very encouraging
results have been reported. Dr. P. T. Patel,
in-charge of Arthur Road Hospital, Bombay,
who has contributed valuable information on
the subject of meningococcus infection in India
in his book on Infectious Diseases and other
Fevers in India tried our locally made sera in
the treatment of his cases, and wrote In
favour of the sera thus prepared®.

In conclusion, it will not be out of place to
suggest that a systematic study of cases be
made to establish the value of specific sero-
therapy in epidemic cerebro-spinal meningitis
in India. So far as is known, the serum treat-
ment has not been adopted under conditions
which from a satistician’s point of view could
be considered satisfactory.

As regards laboratory standardization and
concentration of sera it is proposed to discuss
them in a seperate paper. As seen above, pre-
parations of sera varies with different workers
in different countries and so do the methods
for their standardization. Also the value of
serum treatment of meningococcal infection is
yet to be established but the facts that the
earlier the serum is given the better are the
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results ‘obta'ined and that some batches are
more efhcacnous than others and, finally that
a'combmed intrathecal and intravenous method
gives a lower mortality than intrathecal methogd
alone seems to point in favour of the use of
serum as therapeutic agent.

I wish to thank Dr. A. K. Sen. Director of
our .Labo.ratories without whose zeal and sug-
gestions 1t would not have been possible §o

produce anti-meningococcus sera, so early in
our country, Y
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EDITOR'S SUMMARY

The writer summarises the work so far done in the reseqrel;
laboratories of the B.C.P.W., Calcutta, regarding the breparation of
a potent anti-meningo serum for therapeutic purposes,

In visw of Dopter’s work, it has become wnereasingly clear that
the principle underlying the race classification of the meningococei
in four types is no longer satisfactory. The author suggests that the
differences in their serological behaviour may be due to the complex-

ity of the antigenic structure.

The variable results with different A.M. Sera are attributeq by
Friedemann to the presence or absence in the sera of antibodies
which are effective against the local epidemic strains.  Selection of

strains for an effective therapeutic sera should be based on their
broad antigenic quality. The Bengal Chemical laboratories haye
oltained almost identical results as those eof Ferry and  his
collaborators regarding the specificity of extracellular togins
(contained in bouillon filtrates from young cultures) to the toxins of
indwidual types as well as to the toxin common to al] types.

All this knowledge Tias been utilised in the Bengal Chemical
laboratory : local representative strains from all the epidemie centre,
in India have been pooled, typed, and studied. Serum is Drepa ,Z
with strains of known antigenic value; living cultures as wellre
endo and exo  toxins liave becn utilised for tmmunising horses - tzs
serum, so obtained, 1s both anti-bacterial and anti-loxic | :
therapeutic sera should be. '

. Yet, the writer points out that a systemats
sh(_)uld be made to establish the value of spec;ﬁ‘; ii:gg,;{, cases
gpzdemic meningilis and notes that the information sofar obzpy- z:it
18 Mot satz‘:_;factory Sfrom the statistician’s point of view Hef (ine .
‘suggests that a combined intrathecal and intravenous .in 'ect'ur”m
serum will give a lower mertality than by intrathecal meiho;izzinzf

as a

Treatment of Cerebro-Spinal

Meningitis

XI

® Dr. U. D. Gopal Rao, LM.P,, Madras

Cerebro-spinal meningitis has been engaging
the serious attention of medical men in this
country during the last 5 or 6 years. Northern
India particularly has seen, during this period,
many severe epidemics which claimed a heavy
toll of mortality, while South India, barring a
few sporadic cases, has up till now escaped an
epidemic invasion of this fell disease.

Modern progress in-scientific medicine and
some of the most successful measures that are
being adopted in continental countries where
the disease had been occurring either in
endemic or epidemic form ever since its first
appearance (or recognition) in the year 1806
are mainly responsible for combating this
disease early and preventing its spread in
those areas. ,

It is not unnatural that the medical practi-
tioner should concentrate cn the treatment of
the specific cause. While none can cavil at this
attitude, one should not forget, that, after all,
bad ventilation, insanitation, unhygienic habits
and overcrowding pave the way for the growth,
development and activity of disease germs,
Most of us are painfully aware of the existence
of such conditions in our country; and as in
other infectious diseases, so in this, these
afford a fertile soil for diplococcus intracellularis
meningitidis of Weichselbaum to play its
mischief either in an endemic or epidemic
form. In this respect, we have much to learn
from the western nations who, by concerted
action and sanitary discipline, never allow a
disease to grow to epidemic proportions.

Hence we l;lave to concentrate on the two
important principles of treatment, viz., preven-
tion first and cure next.

The primary difficulty in the successful pro-
phylaxis and treatment lies, the disease being
unfamiliar to many, in its recognition and timely
diagnosis. This difficulty is materially enhanced
by the fact that some of the varieties of this
disease appear suddenly and end. fatally.
Cases are fiequently reportéd 'in medical
journals of a few fulminating types-and other
forms where the delay in diagnosis and ‘éarly

treatment resulted in’ permanent’ injuties. like
deafness. One of the most-common, almhagt *

every day fever that & medical pructi-

tioner has to treat in India is malaria,
the cerebral type of which closely simu-
late cerebro-spinal fever. Now that. this
latter disease is getting to be more common

than before, the writer would stress on:the ~._)
necessity of careful diagnosis and corresponding >

treatment. It is well known now that the
best results of treatment of cerebro-spinal
meningitis are obtained only when it is treated:
early.
7
Treatment of cerebro-spinal meningitis ‘de-
pends on several conditions and the presence
or absence of special symptoms. The cases
can be classified as mild, abortive, ‘severe, ful-
minating, etc., on the basis of clinical manifes-
tation and on the variations in the virulence
of the meningococci. It is not within the
purview of this paper to discuss separately
the signs and symptoms of each type. Suffice
if I were to point out that our aims in treat-
ment should be to relieve the serious nervous
phenomena due to excessive intracranial pres-
sure brought about by excessive cerebro-
spinal exudates, to drain the pathogenicbacteria
and the exudates and to antagonise the specific
organism by injecting sufficient quantity of
anti-meningococcus serum (polyvalent) which,
though not dramatic in its effects, has to some
extent reduced the mortality, specially of the
mild and abortive forms. The only way to do
these three things at one stroke is by lumbar
puncture. - Other methods, such as appli-
cation of leeches to the mastoid portion
of the temporal bone or the nasal region, ice
compresses or massage with iodine ointments.
to the nape of the neck or by electricity, should
or may be done as adjuncts but never in pre-
ference to lumbar puncture. R

£

Lumbar puncture in cerebro-spinal tﬁenigitiés :

‘would thus fulfil several of our objects. "‘In

the first place, the high intracranial pressure
which is the central feature of this disease and
the chief causé of morbidity and alarmin

symptoms would be relieved. This. is followed
by the abatement, in some cases. cessation, of

the alarming cefébral symptoms such as opis-

thotonos, delirium, unconsciousness, b -
‘rexia and vasomotor disturbances, " Szg?&%;
the meningococci, their toxins and other-conse- . -
quent ¢éxudatory products would be drefifed -

A=A
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to"an. extent, at least sufficient enough to
prevent further complicatians and unfavoura-
ble progress of the disease ; while at the same
time it will allow the simultaneous introduction
of the specific serum into the intra-spinal
space which obviously seem to be the favourite
site for this specific organism, Intrathecal
administration of the serum is the method of
choice and gives by far better results, so far
observed, than intravenous or subcutaneous
methods ; and is the only means, known at
present, by which deafness, blindness, paralysis
and mental defects, not uncommon §equelae
of this disease, can be prevented with any
measure of success. Intravenous or subcuta-
neous serum may be given as a secondary
measure in cases where a larger dose of the
serum is desired or where there are severe
symptoms of septicemia. Lastly, but pre-
eminently an important, inevitable and neces-
sary procedure, the lumbar puncture 1s of un-
questioned value in correct diagnosis. It would
indicate, if roughly, the amount of pressure of
the c. s. fluid ; it would reveal the nature of the
pathological processes involved by enabling us to
observe with our naked eye whether the fluid is
transparent, turbid, or purulent; it would,
above all, help us to submit the drmqed product
for microscopic and cultural detection of the
meningococci or other organisms.

The technique of lumbar puncture is well-
known and need not be repeated. I wou{d,
however, like to lay emphasis on certamn
points of procedure. The lumbar puncture
needle should have a sufficiently large calibre
to allow a free flow of the cerebrp-spmal ﬂgld
and the exudatary products contained there-in.
If the fuid does not flow it must be due to
one or other of the following causes: (1) block-
age within the lumen of _the nee'dle, (2) the
needle has not entered- the intra-spinal space,
(3) having entered there may be no fluid to
drain owing to a block above due to adhesions
at the base of the brain preventing the passage
of the fluid from the ventricles to the sub-
arachnoid space, or to the presence of heavy
fibrinous clots. The first one can be settled
by the use of stilette. The second is due to
wrong technique and the needle has to be
inserted at the right place with the patient in
the correct position needed for this operation.
The first needle need not be. withdrawn at all,
‘as you are only clearing yoqr,doub.t, whether
‘the needle has entered the intra-spinal space
by introducing a second one. If still the
puncture is dry, in spite of the right technique,
it is then that you have to.decide whether
your needle has entered the space or not.’ To
settle this doubt, I would recommend toruna
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small quantity of sterile water through the
needle in situ. The facility with which the
water enters will indicate that you have reached
the spinal canal, that it is patent, but that there
is very little or no fluid owing to the inflam-
matory block high above, as mentioned earlier,

It is in this last contingency that the ques-
tion of cisternal and ventricular punctures
arise. The writer, however, has to confess that
he has not seen a case so tapped and that there-
fore he is not in a position to assess their value
and importance in the diagnosis

mp and treatment
of this disease under reference.

The writer has seen in a few cases that anti-
meningococcus polyvalent serum giveé fairly
good results in early cases, especially in children
The route of serum administration may \\‘e]i
be left to the experience and discretion of the
attending physician. The intrathecal dose is
usually slightly less than the quantity of the
c. s. fluid removed. In a case of average
severity 20 to 25 cc. of the spinal fluid is with-
drawn and about 5 to 10 cc. of the serum
injected. More can be given with perfect
safety, if the severity of the case ‘demands it.
As a rule one injection per day will suffice but
it can be more frequently given, if necessary.
Some advocate withdrawal of 50 cc, of the
spinal fluid and injection of 40 or 45 ¢c. of the
serum. No hard and fast rule seems necessary :
it s better to err on the right side ‘than b(;,
timid about dosage. The good effects
of serum therapy will be evident, usually
within 3 or 4 days and less often within 24 to
30 bours, by the disgppearance of delirium,
of septicemicsymptoms,and othercharacteristic
syndrome complex of this disease. A care.
ful watch over the effects of serum therapy
should be maintained from the point of view
of prognosis and a further increase in dosage.
If possible, autogenous vaccine by intravenous
route will usefully supplement serotherapy, One
should not _forget the possibility of serum
anaphylaxis in some susceptible cases : usuall
serum shock and illness-are but transit X

ansitory and
can be checked by adrenaline injection. Y

Serum therapy is of cours
treatment ; but the Symptoms of the disease
should be relieved by what is commonly known
. as symptom:}tic treatment, HydrOtherapy in
the form of ice bag to the head and the’ r;a e
of the neck, sponging, tub-baths, etc, “'Ii’“
‘check hyperpyrexia and mitigate the severity
of cerebral symptoms, sich as restlessness
insomnia, delirium etc. Eliminative treat.
ment such as cleansing the gastro-intestinal
tract either by calomel (4 o ¢ grs) and
saline purgative or by high enema . .will

e the specific
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also be a valuable method in the alleviation of
the urgent symptoms. Treatment by means
of drugs is usually of little value in very severe
cases. In early cases, where there is consci-
ousness and the patient is suffering from
incessant vomiting, menthol in 1 gr. doses or
Tr. of Iodine in minim doses oriced water
may be tried with occasional relief. Hyoscine
hydrobromide, 1/6000 to 1/3000 gr. given
every few hours would relieve muscular spasm
and twitching. Or sodium bromide in 5 to 30
gr. doses or codeine 1/10 grain will do much
to soothe the irritated nervous system.
Suitable diet is essential to maintain the body
resistance. Peptonised milk; eggs, broth may
be generously given ; and if there is vomiting,
plenty of diluted fruit juice with glucose —D
may be all that is necessary. Rectal feeding
may be ordered if the patient is unconscious or
vomiting intractable. A full course of restora-
tive treatment should be adopted during the
period of convalescence. Preparations of cod
liver oil with vitamins, of haemoglobin with
liver and stomach extract, iron and arsenic
may be given according to the particular indi-
cations of the case. A course of sodium
iodide or colloidal iodine injections will be
particularly useful in aiding the absorption of
the exudatory residues in the central nervous
system,

Prophylaxis is always a ticklish problem.
Especially it is so in this disease where a
definite and conclusive knowledge about the
various types and strains of meningococci is
not yet available and whose source and spread
cannot yet be satisfactorily explained. The
fact of the existence of healthy carriers of
meningococci should not lull us into a false
sense of security and be the foolish explanation
for neglecting essential sanitary and quarantine
measures. General overcrowding and insanita-
tion are now the acute public-health pro-
blems in our country and I would not
expatiate on them lest I may be accused
of platitudes. The fact that the initial symp-
toms invariably pertain to naso-pharyngeal
catarrh makes it quite probable that the infec-
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tion may be conveyed by means of what in
medical parlance called the dropiet infection,
through sneezing, coughing and even loud
speaking. The first step in the prophylaxis is
therefore the free use of antiseptic gargles and
washes of mouth and nose, at least during
the period of epidemics; and the sus.
pected carriers, whenever detected, should be
coaxed to systematically observe this procedure.
Injection of anti-meningococcus serum, 1 to 5
c.c. 3 times a week is said to confer immunity
which will last for 2 to 3 weeks. This may
be tried with advantage, at least among close
contacts and known carriers. Oral admi-
nistration of pure hexamine 2 or 3 times a day
in 10 gr. doses is also strongly recommended.
Clean habits, clean food and clean clothes—in
a word, attention to personal hygiene, epidemic
or no epidemic—will always protect the in-
dividual against catching infectious diseases
and confer on him the powers of resistance to
overgome the disease easily if unfortunately
he is infected.

There seems to be some connection between
body lice and meningitis. This has been
noted in some epidemics in the continent. -
This may be kept in view in our attempts at
general prophylaxis. :

Closing of schools and colleges, cinemas and

places of public resort may be attempted during
an epidemic. '

House to house inspection by health workers
(or officers) will probably reveal more cases of
cerebro-spinal fever and this opportunity may
be utilized for instructing the people in general
and personal hygiene and in advising them to
keep their mouth and nose clean by means of

-antiseptic gargles and washes—as is usually

advised during the periods of influenza epide-
mic. '

Such a regime of preventive measures may
not be possible of wide-scale application under
Indian conditions. But India is fast changing
and there is no reason to believe that she will
not fall in line with-the more advanced public-
health spirit of the western countries.

EDITOR'S SUMMARY

The writer discusses briefly the curative and preventive treatment of C. S, Mcm'nyiﬁé.

He lays stress on the treatment with specific polyvalent -serum and maintaing that best fecultc::a;'e »
obtained if it is given early in the disease and intrathecally. . - o e

He emphasizes the imporiance of lumbar puncture for diagnostic and treatment pmpoiea‘audiw

lucidly the circumstances and causes of - a -“dry puncture’. Prophylasis recommended by the wyiter

,c‘onsists qf seq’f"a})qzion of the known. carriers and their treatwent by gaiglés and’ washes of mouth and nose,
A srpall smmunising dose of the serum, 1105 c.c. 3 times & week is suggestel. Attcht_‘ig‘i;“td,,pgrs’onal
hygiene, important at all times, is more important during epidemics, N T

He utters a note of wayning : the fact of the existence of healthy carriers of meningocosst cof hould Wos

and quarantine measures, - - - -

-

Aull us ints a false senss of ‘security and be the foolish explanation for negleoting, the sssentitl sondlaty .
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General Pathology and Principles of
Treatment of Cerebro-Spinal Meningitis

® Dr. Priyo Gopal Mukherjee, L.M.F. (Cal)
Saranga, Burdwan K

Pathology

Cerebro-Spinal Meningitis may be caused
by organisms other than meningococcus
(Thomas Horder). But in most of the cases
it is caused by the meningococcus (Diplococcus
meningitidis intracellalaris of Weichselbaum).
The infection is conveyed by means, perhaps,
of “ carriers ” through the secretions of naso-
pharynx and carried to the meninges through
the lymphatics or blood. The initial congestion
of naso-pharynx and posterior nares lends
colour to this view. .

The pathology of different types of this
disease varies: .

1. In the ordinary or acute type there is a
great congestion of the meninges with profuse
fibro-purulent exudate chiefly seen at the base
of the brain. The ventricles of the brain con-
tain a turbid fluid and are dilated. Much
lymph is poured into the larger fissures and in
some cases the whole cortex 1s covered with
pus. The meninges in this region are generally
thickened. The spinal cord is also similarly
involved. Hamorrhagic areas are seen on
section of the brain and the spinal cord.

2. In the fulminating type there may not
be found any change except the congestion of
the meninges as the patient dies within 24
hours before the actual appearance of
symptoms. i .

3. In chronic type there is generalised
thickening of the membranes and dilatation of
cerebral ventricles. Optic, trigeminal, facial
and acoustic nerves may be involved in the
course of the disease. The brain substance
becomes softer, looks much more reddish and
injected. Hazmorrhages are seen here and
there over it. ’

4. In post-basic meningitis of infants the
pathology is the same as in acute and chronic
types except that thgre is an ea.rly.mfection of
the pia-arachnoid with a special tendency to
involve the cerebral ventricles by ependymitis.

Cerebro-Spinal Fluid

The amount and pressure of the cerebro-
spinal fluid are increased. Its transparency is
lost, it becomes turbid. The albumin of the
fluid is increased.  In' the early stage of the
disease the lymphocytes are increased. In'the

acute inflammatory stage the polymorpho-
nuclear-leucecytes are in large numbers (70%
to 80%). In the chronic stage, again, the
lymphocytes are seen in greater numbers, Ip
the post-basic type of the disease
relative increase of lymphocytes.
Intra or extra cellular meningococci may be
' ] de directly from bro-
spinal fluid, or better still fromyits cencti;?u)ég-
lised deposits. Gordon  has differentiated
four types of meningococci occurring in the
ce.re?brot-splnalsﬁllld of actual cases by aggluti-
nation test. Specific gravit
1009) is also increased, ¥ (pormal 1007 10
' Other changes

There is also consid
tosis (P. M.). Blood: R. %r.a([‘,)sl.ede](?rue(z:lzcg
(20,000 to 40,000). The lungs, the. Kieo:
and the llver_may be seen congested Tl}l,s
heart may be dilated. Spleen may be en'lar de
Muscles of the body especially the neck musgle .
abdominal muscles and  the ham- e
muscles are contracted. string

there is a

Treatment

The treatment of -éni s
falls under the follovvict:::re;b—rO spinal meningitis

L P{‘Oj_)hylactic.-—As it
disease, it is better to isolate the patient as well
as the ‘carrl.ers’ as early as possible ";’i
healthy ‘carcier’ is perhaps more res .o 'b]e
for the spread of the disease than ~ponsible
h|m§elf. hA“] contacts who are f
carriers should be placed
should be kept thelr)e un nder quar
free from meningococci.
solution of izal may used,

ora 11n1000 solution of per

adding 1.5% of sodium SUIS]nggiga;:sflt)OlaSh,
tration (Gordon). For spraying thlz pene-
and fauces, a 1% solution of iodine with 'noie
of menthol in paroleine may be used dOZA
recommends direct application to the Ser
membrane of a solution hlomeo
1% and zinc sulphate 2%,

2. Curative~Since the ¢; ’
introduction of specific ZZr;l:et::gf tFov_vler; ;
this disease, it has been lar om0
varying success. After cor iagnosi
first dose of the serum Shoul'de'gz'(;lﬁ’i‘;q:l;;;g;

Is an infectious

_ antine and
til the naso-pharynx is

As a gargle, a weak
or hydrogen peroxide,

e us
containing chloramine

gely employed with -
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as possible. If the result of using one brand of
serum in a particular case proves unsatisfactory
then different brands should be tried. The
serum may be given sub-cutaneously, intraven-
ously and/or intrathecally. But in urgent cases
the serum should be given by the intra-spinal
route. In mild cases it may be given sub-
cutaneously or intravenously. Its therapeutic
value is greater when given by the intra-spinal
route. It is preferably given in the lumbar
region. Lumbar puncture is performed for
both diagnostic and therapeutic purposes.
Therapeutically it is done to relieve intra-
cranial tension, to drain away toxins and
meningococci and to introduce anti-meningo-
coccal serum. The indications for lumbar
puncture in this disease are :

1. High temperature, 2. Rigidity of
neck, 3. Kernig'ssign, 4. Extreme headache,
5, Vomiting, 6. Delirium, 7. Coma.

Its technique is simple. The patient lies on
the left side with drawn-up knees and flexed
head and shoulders. The puncture is made in
the 4th lumbar inter-space as identified by the
line connecting the summits of the illiac crests
which crosses this region. No anasthesia is
necessary in the majority of cases. In some
patients with hyperasthesia of the skin, a local
anesthesia is useful. In delirious patients a
general anzsthesia has to be given. After
thorough sterilization of the part and the needle,
insert the needle in 4th lumbar inter-space in

. the middle line. It must be pointed forwards

with a slight inclination upwards. In children
about 3” to 1”7 and. in well-built adults about
3” to 4” penetration of the needle is necessary
to find the fluid. Remove the stilette if there
is much tension, check the flow by keeping the
stilette on; otherwise it may be dangerous.
When the fluid is coming at the speed of one
drop per 3 to 4 seconds, introduce the specific
serum by means of serum syringe. The injec-
tion should be made very slowly and with
uniform pressure. Rapid injection is harmful
and may even lead to fatal results. (Rate of
.giving injection: 2 c.c.in 1 minute.) Pulse and
respiration- should be watched ‘at the time of

injection. We miust be on the alert for symp-

‘toms of serum reaction such as respiratory and
cardiac failure, anaphylaxis and shock. If
there is evidence of respiratory failure, injection
should be stopped then and there. Artificial
wespiration should be given or’ some serum
injected should be drawn out. Adrenaline
injectitttsually relieves this condition.

y The following argrthe .usual doses of the
serum i— B
R O In snfagts.—Single injection, 5 to 10 c.c,
pot more than 15 cic. in‘exéeptional cases. -

o
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2. In adults.—(over 18 years of age) the
average dose of each injection should be 30 c.c.
to 40 c.c. In severe cases, the serum should be
repeated every three hours. In mild cases, the
serum should be administered once a day, then
every other day provided that the progress of
the disease is satisfactory. Injections are con-
tinued if the cerebro-spinal fluid is turbid, if
meningococcus is still present, and if there is
no abatement of symptoms. Generally poly-
valent anti-meningococcal serum is given. Sub-
cutaneous injections are of no value in severe
cases. But when septicamia is present, intra-
venous injections are to be preferred.

3. General Management.—T he patient
should be strictly cemfined to bed, the diet
restricted to fluids—diluted milk, lemon juice,
barley water, freshly prepared meat essences,
should be given in small quantities at regular
intervals. Citrated or peptonised milk are also
very useful. If the patient cannot swallow,
nasal or rectal feeding should be undertaken,
Water must be given freely. Raw egg mixed
with milk and a little brandy may be given if the
heart is weak. If there is intractable vomiting,
peptonised milk and albumin water should be
used ; or no food should be given per mouth
for 24 to 48 hours except water or diluted
fruit juice. Rectal saline with glucose may be
given with advantage. ~Constipation is relieved
by saline purgative or enema. In cases of
distension of the bladder use catheter. If
cystitis is present, irrigation of the bladder with
weak antiseptic lotion may be done.

4.. Drugs:—Practically drugs are not useful
in this disease. :

" 1. Socme recommend urotropin about a
dram daily, but Foster and Gaskell
are of opinion that it is of no value
in this disease. :

"2." Meércurochrome solution.—19% given in
doses of 5 c.c. to 10 c.c. intravenously
once in a day in acute stage of the
disease. - e e

3..* Pot. lodide is given in big doses. _

“4. Arsenical preparations are given by

injections :— . T

(i) Soamin 1 gr. intram.useula-nlyA‘dn’
.1, altermatedays. ~ . - - T

(i) Myo-Salvarsan is -g,ive:i_ by some

_ with success. - .. . .
The usefulness of these drugs are doubtful.

(5) Treatment of certain symptoms and .

complications :— ) Lo
(@ For headache: Shave the scalp, apply
ice-bag over the head.: In severe

cases, antipyri‘ng,: aspirin and caffein
' may be tried.  Morphin 3 gil” given..
: ig Koanad Do

T invery-severe caegr T 1A T

-
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(b)) For high fever: sponging the body
with cold water and application of
ice-bag to the head are necessary.

(¢) For pains all over the body : these
may be relieved by sponging with
warm water.

(d) For insomnia, restlessness and deli-
rium prescribe chloral hydrate and
bromide. 1f delirium is exhausting
and there are maniacal symptoms, give
chloroform inhalations or better, give
morphin with atropin.

(¢) For arthritis: fixation of the joint and
application of hot stupes or icthiol-
belladona are useful. 1f there is
effusion in the joint, aspiration should
be done and 5 to 10 c.c. of serum in-
jected into the joint cavity.

(JaNUARY, 1936

(f) For hydrocephalus: tapping of the
lateral ventricles and instillation of
gf the specific serum. In infants tapp-
ing should be done through anterpigr
f_ontanelle. In adults, decompression
1s necessary; lateral ventricles are
pl.xtnhcéured, some amount of fluid is
withdrawn and i i
Sithdrawn anc serum introduced into

(g) For eye and ear
consult the specialist. But the

treatment of deafness and optic
neuritis Is invariably unsuccessful

complications

Let me state that cisternal -
: al and ventri
punctures require considerable skill and ;;:el::l:xli

knowledge. Excellent resul i
; ts are said
been obtained by these punctures. to have

EDITOR'S SUMMARY

Brief mention is made of morbid changes in the different types of C.8.M. Isolation of ik .
quarantine for the contacts, antiseptic gargles and sprays for carriers form the chief e ;’a“m{fr
measures. There are no specific drugs for the disease except serum administration. Com lprop tylacuq
special symptoms are to be relieved, if unsuccessfully at times, by the usual routine metho df tcatsons and

HI m Atomii Ibodine

Atomidine is a stable compound of atomic
iodine in a saline solution that liberates the
element in an atomic or nascent state on con-
gtact with an excess of solvent.

Atomidine is practically non-toxic.
Atomidine prevents iodism even in sen
sitive persons. )

Atomidine is a germicidal, gastro-intestina
antiseptic. ) o
" Atomidine reduces blood-pressure in case:
of hypertension:

Atomidine activates general metabolism,
stimulates the endocrine function and
cell secretion.

Recommended for pyorrheea,
gastro-intestinal disorders, mala-
ria, high blood-pressure, acute
infections, diseases of the urinary
tract, ioém ‘deficiency diseases,
-asthenie conditions.
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Where illness has so depleted the
_ patients’ reserves of energy as to
make convalescence unduly pro-
tracted 8 courge of “Dextrosol”
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and well-wishers in India and abroad, whom we strive
1o serve, we extend our best wishes for a bright
and busy new year
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CEREBRO-SPINAL MENINGITIS

Known also as Meningococcic Meningitis or
Cerebro-Spinal Fever, this disease, from all
accounts, is no new one to our country, at
least it has been heard of and described since
the year 1878. Its first clinical recoguition
dates back to 1805 when Vieusseux described
an epidemic that occurred in the South of
France and in Switzerland. And from “this
year onwards we find records of this epidemic

in the different parts of Europe and America,"

epidemics of varying severity but always
localised and of short duration, claiming how-
ever a heavy toll among the affected. Since
such epidemics have anly been subsequently
described in eastern countries notably in Egypt,
Sudan, and India, it has been said that the
digease is spreading from West to East.
There is nothing, however, to substantiate
this statement except the sequence of time. As
Lt, Col. Russell' points out elsewhere  in this
issue, if this statement  is wholly true it is in-
.explicable how Burma is affected while there
are no reports of this epidemic. from Assam.
It looks to us. as if the time-test should ‘not
be the gnly; ctiterion to describe. it as’ spread~
-ing from West to East. This disease does not
follow the known laws of infection (vide infra).
Its path and made:bf . spuead -is still undeters
.mined. - It 'would: therefore: be premiatiire to
.sgy-that.it-is. spreading ixan ea.sterly ‘diredtion’,
“We havq gone thyvough the- awlnble redords’-of

-this:epidemic carefully and we find that its

recognition was directly proportional to the
progress of medical knowledge in the different
parts of the world and the extent of its detec-
tion went pari passu with the development of
the art of scientific observation and with the
increasing facilities for a scientific diagnosis
which, one can say without fear of contradic-
tion, have been striding from West to East at
least since the last 200 years.

.-\,g

This, after all, is an academical questxon
which we can safely leave at the hands: of the
future medical historian. The fact, however,
remains that since 1878 cerebro- spmal ‘men-
ingitis has been progressively i mcreasmg in. its
incidence in our country. Its epidemic waxing
and waning in the widely separated parts of .the
country is one-of. its striking features. If it
has not increased by leaps and bounds anf
spread like a whirlwind as influenza, small-
pox and cholera, it is due to. the. pecuhar
nature of this infection which seems to follow

"a law of its own as yet undetermined and which

does not stand on all fours with the known
laws of infectious spread. A close study of
the recent epidemics in India reveal many
peculiarities. In almost all epidemics the
source of infection cannot be traced with any
degree of accuracy or authenticity. It is said
that North Sind and certain areas in Berigal
are endemic areas but Col. Russell doubts
whether this term has been correctly applied.

Another peculiarity is that the epldemlcs are
localised, and confined to communities and
occur in widely separated parts of the country.

Lahore in the North, Ahmedabad in the West.
Calcutta in the East and Madras in the South
with varying atmospheric temperature and
humidity have all been visited by the epidemic
while the intervening areas have escapedor
have been ounly slightly affected. Since it does
not show any slight indication that it travels
along the routes of human communication or

that the infecting organism is carried along the

paths of monsoonic winds-—as in the case of
influenza—it would be premature, at present, to
draw any conclusion regarding its epldemlc dis-
semination. Still another peculiarity is that it -
does not seem to be highly infectious, even:' ‘
though the disease is often explosive _ in
character and 80% fatal in its termination. Rare-
ly two persors in the same family are attacked
though living' under the same set ‘of c1rcuiﬂ&"'
stances. It makés no. fetish ' between the
occupant of a hovel in a slum and that of ong
living under ideal conditions. There are’ pef: -
haps more number of healthy carrier s,of,t#;’...v
disease than thoge of other infectious disegses—

. catriers not after the ,attack of the dlseas » "n'q
(¥

in typhioid or'dydetitery, but before the’ “ack
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attack. Andyet they seem to escape victimi-
sation by the swarming meningococci in their
throats. All these are inexplicable at present
and await solution.

Two facts stand prominent in the recent
history of this epidemic in this country. The
one is that the same locality is often erratically
subject to the epidemic at varying intervals of
time and with varying degrees of severity.
The other is that, apart from these epidemic
seasons or prevalences, the disease, as
General Megaw observed, occurs sporadically
‘almost throughout the year in at least the
urban areas of India. These indicate that,
once the infection is introduced in a locality,
the meningococci remain in lingering persist-
ance, though dormant, and await a suitable
soil and environment for their re-activation.
This hypothesis, perhaps, explains the sporadic
occurrence and the recurrence of the epidemic
in one and the same locality.

Dr. Samuel Ram Singh mentions elsewhere
in an expressive language that the meningo-
cocct have got the constant habit of committing
suicide. This may be true in Vitro but certain-
ly not #n Vivo. The circumscribed nature of
the epidemic, the relative rarity of direct
1nfection and the promiscuity of healthy carriers
‘without themselves being affected or affecting
those coming in contact with them in any large
measure are to be explained by other charac-
teristics of the organism than its alleged
suicidal habit. The explanation probably
lies in the fact that there are different types
and various strains of these types with
differing cultural, bio-chemical and :pathogenic
properties, and these differennces obviously
influence the degree of infectivity and virulence,
the mode of spread and dissemination, the
selection of suitable soil and environment, the
epidemicity and sporadicity of the disease.

With such uncertain and insufficient know-
ledge, prophylaxis is bound to be unsatisfactory
and indeterminate. The only possible and
feasible method, at present, is the segregation
‘of the affected person and early and proper
‘treatment. The rest of the methods are
problematical and have but to be classed as
next best. The segregation of the carriers is im-
possible and their treatment by gargles, sprays

and inhalation are easier described than-

‘done. They cannot be applied in mass scale,

except in.institutions like jails or asylums; -

and their application,-though-not questionable,
‘does not seem. to .substantially affect the
‘incidence or spread. of this disease., Protective
‘vaccine made from Delhi and Ahmedabad strains
has been issued by the Central-Research and

- Singh writes, it should be
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Haftkin Institutes, Kasauli and Bombay res-
pectwely', for purposes of trial and the results.
are awaited. It is just possible that this
vaccine would be effective, as the bouillon
filtrates of the cultures of the four Gordon
types of meningococci contain soluble, extracel-
lular toxins which seem to be specific not only
to the individual type but also to all types. It
has also been found that the experimental
animals receiving an injection of this filtrate
containing the soluble toxins develop anti-toxins.
specific to their homologous toxins and an anti-
toxin common to all types. Asa rule, soluble
toxins, when injected, give rise to the develop-
ment of anti-toxins as well as confer Immunity
against the organism. It isyet tobe deter-
mined whether the latter holds true also of the
soluble toxins of the meningococci.

The mortality in cerebro-spinal meningitis.
at present is as high as 80%, though this is
truer of epidemic cases than the sporadic
With the introduction of specific serum treat:
ment, it ha_s been somewhat reduced'bilt on
the whole it has been a failure for ’obvious
reasons. The types and strains of the meningo-
coccl as common to Indian epidemics have
only been recently pooled for study and classi-
fication. The available serum with which the
disease has been treated up till now may not
have i)e.en derived from proper strains. Begides
insufficient dosage and late administration wili
naturally give disappointing results. It i
hoped that these difficulties will soon .be ovel:

come and a trust-worth seru ;
available. y m will be made

The route of administr

: : ation of serum j
considerable - importance. Tamic

As Dr. Jamiat
given intrathecally
actericidal. This is
would be utterly un-

since the serum is only b:
undoubtedly true and it

safe if this route is avoided in preference to th

Intramuscular or the intravenoys, The Iattei
can be used fo supplement a further doge of
the serum or . toxamic cases ; but the main
dose should be introduced into the intra-spinal
space. : Mention has been made by sompe ’sf
qur.cpntrit?utors about cisternal and ventricular
punctures in case of the failure of . lumbar
puncture and in what we fancy to be rather
ancommon cases of spinal block, We would

howe_ver, earnestly plead against cisternal oi'
ventricular punctures. Cisternal, puncture i

at all times unsafe "in the best of hands Als
regards ventricular puncture our exper'iences

_ll:_izubcizr;stfh?t ltfh the lumbar puncture has been

unsu ul, the ventricular puncture is Hkelv-
s h

to give the same result, . We Evould, thelefko(i'ley

recommend that wventricylar puncture be- re.

served to cases occurring in very young infants
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in whom the ventricles can be safely
approached through the unclosed fontane}le
and that also, only when there is a necessity
for the same.

When to stop the serum treatment ? Serum
has to be continued so long as the spinal fluid
is not free from meningococci; and continued
not more than a day or two after their dis-
appearance. Intrathecal administration of the
serum after the disappearance of meningococci
is decidedly dangerous as, by itself, it may set
up a meningitis. This has to be borne in
mind. o

If only the serum is powerfully anti-toxic,
besides being bactericidal as it is at present,

e —

intravenous ‘injection would suffice. It -may
not be very long that such a serum will. be
made available and the fact that the soluble
extra-cellular toxins of the meningococci are
capable of being specific to the toxins of the

‘homologous type as well as to those of all types,

lends hope to the possibility of preparing a
potent anti-toxic meningococcus serum.
Recent researches also indicate that it is ' pos-
sible, as in the case of diphtheria, to evolve a
toxin-antitoxin - sera (or vaccine): for the
purpose of conferring more or less permanent
immunity against this infection. These are
the hopes that lie ahead of us in the effective
prevention and treatment of this mortal
disease. ’ ' o

SELECTIONS

ACUTE IMMUNIZATION WITH
MENINGOCOCCUS TOXIN

“N. S. Ferry, M.D., and A. H. Steele, M.D.

(Reproduced from The Jowrnal of the American
Medical Association, March 22, 1935, P. 933)

In 1981 it was shown that bouillon filirates of
young cultures of the four recognized Gordon types
of the meningococcus contain soluble or extracellular
toxins specific to the individual types, as well as a
toxin common to all types, and that animals injected
with these toxins develop antitoxins specific to their
homologous toxins and an entitoxin more or less
common to all types. '

It was also shown that & certain proportion (about
50 per ceht) of children are susceptible to one or
more of these toxins, following intracutaneous
injections of the diluted toxins, the test being carried
out in a manner similar to the Schick and Dick tests
for susceptibility to diphtheira and scarlet fever
respectively. v L

- It was later demonstrated that this soluble - toxin
has a specific action on the central nervous system of
laboratory animals, especially the monkey, and that
when injected intracisternally it produces symptoms

" gimilar in nature and approaching in severity those

resulting -from intraspinal inoculations of live

meningetoeci. It*awas discovered at that 4ime that

recovery from previous intracisternal injections of
the toxin induced a state of active immunity in $hose
animals against an intraspinal inooulation of o fatal
dose of live organisms, similar. 40. that immunity
following recovery from:the diseage; shiown previously
in one of these shidies.i. . ~« - Th

“well ag its toxin:

The meningococcus, therefore, produces a true
soluble toxin that will stimulate an-active immunity
in laboratory animals against the live organism as

The present work was carried out to determine
whether active immunity against the toxin, or at
least the skin test dase of toxin, could' be induced in

. man by a series of subcutaneous injections of the

undiluted toxin. Accordingly, a large number of
children, ranging-from 12 to 18 years of age, were
gkin tested and those showing positive reactions to
one skin test dose of the toxin were injected sub:
cutaneously with the undiluted material, -~ - '

The method of procedure was as follows : A toxin
was prepared from type I-III culture of the mening-
‘ococcus and diluted 'sccordi_qg to a standard {oxin, so
that 0.1 c.c. contained a skin test dose. This dose
was previously determined to be that amount of
toxin which, when injected intracutaneously in a dose

_ L Results .
Nuamber tested S 805 o
»  positive ‘ ee 285 4T1%
", injected . -, 982 T
Three Dose Group—Number in Gi_oup 149 o _ .
Negative reactors on retest ... 98 62,4 "
- Reactions sualler than original... . 88 - 25.5 .,

w o Semesizess ., .. .11. 78,
e larger vt.h‘qn o e 1 AT,
Four Dose Group—Number in Gronp 88 .~ .. . °
Negative reactors on vetest ~ ... 63 . 48 . -

. Reactions smaller than original... " - 7. .g, "
“w - semesizeas ., .. T 8
e }“gm‘ehﬁﬂ - '_-l ' -5 "Hv';"”u.“'l"' ,‘;“ ‘

e s yoby llm K ‘,,V. L n‘i.»;glf £ }tg‘};
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of 0.1 c.c. into an individual susceptible to the toxin,
will produce a local skin reaction at least 10 m. m. in
diameter. The diagnostic test toxin used in this
work contained 5,000 skin test doses per cubic
centimeter. All individuals were injected intra-
cutaneously with 0.1 c.c. of this test toxin. Those
showing a skin reaction of 10 m.m. or over in
diameter were considered susceptible and were later
injected with the immunizing toxin. Since it was
believed that skin tests with one toxin should be
sufficient to demonstrate the point in question, the
children were not subjected to tests with toxins of
all four types. The immunizing toxin, on the other
hand, was composed of an equal mixture of toxins of
the four types and contained, in all, 5,000 skin tests
doses per cubic centimeter, approximately 1,250
skin test doses in each of the four toxins. 'The
susceptible children to be immunized were divided
into two groups. One group was given three injec-
tions of the following

[J‘ANUARY, 1936

upsets and a slight elevation of temperature,
reactions invariably disappeared wi
hours.  Third, sllergic reactions: in foyr instances
immediate reaction after the seqong injection
consisting of generalized urticaris, and )
abdominal cramps accompanied by miid
These symptomns were promptly contr,
adequate dose of epinephrine. ¥
were discontinued in these cases ag
measure.

These
thin eighteen

in one case,
prostration.
olled Ly an
urther injectiong
& precautionary

Out of the 285 positive reactors fift
one reason or another, did not receive f
and were not retested,

Of the 282 who were given the full numBer of
injections and were retested, including both groupg
155, or 66.8% gave negative reactions on retesting.
Had the amount of toxin been increased, or had onlg‘
the homologous toxin been given, the Del'cent)-,
age of mnegative renctors would undoubtedly haye
been higher,

y-three, for
ull trea,\t.}ment

doses of the mixed toxin

one week apart: 0.1 c.c.,
0.5 c.c., and 1 ec.c.
equivalent to 8,000 skin
test doses in all. The
other group was given
four ihjections, also one
week apart, the doses
being 0.1 c.e., 0.5 c.c.,
and 1.5 c.c., equivalent
to 18,500 skin test doses. Juwrnal
As the immunizing toxin
contained approximately

confidently

® Only ethical advertise-
ments are accepted. Our
readers may, therefore,

what s advertised in
The Indian Medical

e Comment

This work hag demon-
strated two factg: first,
that certain individuals

presoribe | the .skin test dose of

meningococeus toxin can
be made immune to this
dose of toxin by‘ at
least three subcutaneong
injection of the undiluted

T toxin in graduateqd doses,

an equal amount of each

individual toxin, it is

evident that the toxin homologous to the test
material represented buf from one fourth to one
third of the whole, depending on the amount of toxin
common to all types present in the mixture. In
other words, the children injected with the four
doses did not receive more than the equivalent of
4,000 skin test doses of any one of the type toxins.

At'the end of eight weeks all the children were
retested with a skin.test dose of toxin to determine
the*number of those who had become immune to the
toxin., .

‘I'hree types of reaction to the injection of nudiluted
toxin were observed.. First, local reactions: about
50% of the children. showed local-reactions mostly of
a8 mild character which caused the child to complain
only of slight soreness or stiffuess of the arwm. Second,
. general or systomic.  reactions: approximately. 10%
of the group exhibited . mild systemic  reaotions
following the second. or third injection, the symptoms
of which were headache, ,dizziness, gastro-intestinal

‘prophylactic injections. of - thig ‘toxin,

Dedessity be deferred: until .y

and, second, tha this
. immunity ecan be pro-
duced against the toxin of one type by injections of a
mixture of toxing of all types.

While the results of these tests indicate certain
facts in regard to the stimulation of active immunig
in man against meningococeus toxin, they do no);
necessarily signify that an immunity against the
organism can be produced at the same time, although
such a condition is true of some soluble toxins ‘and
it is not unreasonable to 6xpect the same of this
toxin. The method of immunizntion, however, does
suggest & possible means of active protection a.ga.inst
the disease itself and ig worthy of consideration nnl
further study, especially since it was shown ip 4
previous paper in this serjes that active i .

. A : munity
against injection with the virnlent meningoeoecus
can be stimulated in laboratory animals {ollg sy

3 The ‘aunswer
‘maportance, must of

: A uch: & time ag amote
conclusive clinical dats are available, - :-

to this question, while of great

Droiny g

who are susceptible to .
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MENINGOCOCCIC MENINGITIS— Reason No. of cases
A NEW FORM OF THERAPY Incorrect diagnosis reported 11
. Miscellaneous .. 20
Archibald L. Hoyne, M.D., Chicago Records absent from file 5
(Reproduced from The Journal of the American , . Total 76

; ati ch 23, 1935, p. 980) o
Medical Association, Mare 2P In an attempt to clarify the perplexities of the

Weischselbaum, although not credited with priority situation io regard to antimeningococens serum,
in observing the meningococcus, isolated and cultured Ferry recently succeeded in demonstrating soluble

"it in 1887: thus he laid the foundation for the exotoxins in bouillon filtrates of the four recognised
1 )

pregent  etiologic conception of the disease. G(?r(lon t‘yp(?,s-of menir‘lgococc.us. These toxins, w_l?e‘n, )
Jochmann initiated the clinical intrathecal use of an ime'cted. individually into animals, developed specific
antiserum evaluated earlier by animal experimen- antitoxins. an‘valescent sera were shown to
tation by Kolle and Wasgermann. possess neutralizing propertlt?s towards homologf)us
soluble toxins. Less extensive, but corroborative,
Flexner in 1907-1908 reviewed the entire subject 0.1 on the toxin and antitoxin has been recorded.,,
of meningococcic meningitis and as the result of
extensive laboratory and clinical investigations Forry concludes from his observations that the
demonstrated the value of an antimeningitis serum symptoms of meningocoecic meningitis in laboratory
in the treatment of the disease. He attributed t.he animals (guinea-pig, monkey and rabbit) result from.
benefite of the serum clinically to its antibacterial = 1 o "o tion of | the toxin | towards the
qualities. : cerebro-spinal nervous system. He found that the

This work has stood unquestioned, and very little animals receiving lethal doses of toxin intracister-

hos been made in methods of preparation Nally or lethal doses of viable culture intraspinally
c};m:siia a'slargely beecause the ability of the could be protected by intraperitoneal injections of
0 ;

ingococcus to elaborate a toxin was not antitoxin but not by standard antimeningococens
meni . . . .
recognized. None of the more important articles on  Serum, and that animals immunized by sublethal .

th bject, including the comprehensive reviews of intracisternal doses of toxin were besistgnt to lethal
Gsr;:n]in ,1920 and Murray in 1929, admit the doses of live culture. Ferry reports elsewhere in
possibilities of the production of a soluble toxin but this jssue th"'t' susceptl'ble human be.mgs can be
do agree to the elaboration of endo-toxin, Murray immunized against meningococcus toxin as revealed
states that no one has yet succeeded in demonstrating by subsequent skin test.

& soluble toxin in meningococcus cultures and &ll are

ready to admit that such a toxin is not produced. The experimental antitoxin used in the present

clinical study was of the sameé lots reported on by

Efforts to associate any one type of meningococcus Ferry. This antitoxin was prepared by injecting -
or any particular strain with various epidemics have horses subcutaneously with incressing doses of
not been successful. Clinicians generally agree that individual soluble toxins of the four types of
the present polyvalent antibacterial sera and meningococci. The antitoxin property ‘of the
methods of standardization are -not wholly gerum was determined by its ability to neutralize
satisfactory, and this was well demonstrated in 1929  {oxin, as shown by intradermal injection in susceptible
by Wright who showed in an outbreak observed by human beings and by its ability to protect laboratory
him that “a serum uaiformally of the highest titer animals from lethal doses of toxin and culture,
was not effective clinically”. I have made Concentrated antitoxin was used in & fow of the
somewhat similar observations in the contagious - cages in my series. This was propared by standgrd

disease department of the Cook County Hospital. concentration methods.

Table 1. Reasons for discarding Three hundred and seventy-two patients were

o cases from report discharged from the Cook County Hoepital,

. Contagious Disease Depa:bment. "from Noveriber

, . Reason A No. of cases 1949 .to June 1984, “with the diagnoeis ** epidamid

Received both antitoxin and antiserum... .- 16 .  meningitis”. Of thése, the recorgis “of zos*m
Questionable dinguosiy. . “+ w17 - been included in this report, the remamining be

No seram given - - - - .- discarded for vavious reasons (table 1) il

oAy
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The 296 patients have been separated into a
series of eighty-five receiving meningococcus
antitoxin and a series of 211 receiving two well
known standard brands of antimeningococcus
serum. The clinieal diagnosis of all but forty cases
wag verified by smear or cultural identification of
the specific micro-organigm in the gpinal fluid.

Approximately every fifth to seventh patient
received the experimental antitoxin during the early
studies and every third patient during the latter half
of the period. Patients to receive the antitoxin
were 'sele'cted’ only by reason of their not having had
previous antimeningococcus serum therapy, It was
the general impression among the hospital’ personnel
that the patients ﬁre&ted with antitoxin were as a
group severely ill and had less hopeful prognosis
on admission than those treated with the standard
sera. This was undoubtedly true during the
latter half of the period as the effiicacy of the
antitoxin became more apparent. The resident
staff was specifically instructed not to withbold

Table 2. Comparison of Fatality Rates of Cases
of Meningococcic Meningitis in which
Meningococcus Antitoxin and Standard Anti-
meningococcic Serum were given

Fxcluding Cases
Fatal Within

=z T 2
Therapy 2 i - - =
Antitoxin ... 85 928.5% 17.5% 10.9%  9.6%

Antiserum ... 211 45.9,, 40.9. 859, 206,

All cases ... 296 39.5,, 842, 28.6, 22.63,‘

antitoxin when an untreated case presented itself,
regardless of the prognosis. - All fatalities have been
analysed on the basis of their relation to the date
and hour of admission without reference to compli-
cations or instances of delayed treatment. All
antitoxin deaths that occurred are classed as thera-
peutic failures and any factor that might show a
lower and more favourable death rate for the
antitoxin series has been studiously avoided. The
pa.ﬁients in many instances wer.e' police patrol pick-ups
without family or friends; on several occasions,
identification could not be established prior to death
or convalescence. Very frequently adequate history
could not be elicited and therefore statistical figures
for cases entering this hospital cannot be. compared
with other institutions in the gity. :
The fatality. rate for the combined series is 89.5

per cend, with 58 per cent of the deaths oceurring
within forky-eight hours afier hospital admission,
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The ‘eﬂ?cacy of the antitoxin over antimeningococeus
serum 1s apparent by ‘comparison of the respective

Table 3. Cases and deaths by Ten-Year

Age Groups

Age Group Cases Deaths Fatality rate

1to 10 - 89 18 20.2 9
1_1 to 20 69 23 “)8.3 )
21 to 80 51 15 : 29'4 ) :
81 to 40 34 18 52.9
11 to 50 99 6 qaq.
51 to 60 14 12 e
61 to 70 s " 1000 .,
71 to 80 1 4 1000
Unknown 9 7 77.2 .

ffmtality rates of treated'cases ocenrring at the
time, in the same hospital and up .
su.perws?lon. Consequently seasonal variationg that
might influence virnlence of the
eliminated from

same

the contrasted figur

Twenty deaths occurred in the Serizss ozfeital})tlfaﬁli
patients treated with meningococens antitox?ﬁ 1;";
deaths were recorded in the group of 911 pa.,tie b
treated with antimeningocoecus serum. ' or.
centage death rate was 28.5 for
45.9 for the antiserum.

The per-,
the uutito:\Liu and

The age of patients included in the
ranged from 3 months to 80 years,
years. The cases treated with ant
18.1 years and the antiserum-treated group 24.7
years. From a study of table '8, arranged in te;x-
year age groups and respective’ fatality rates, it

appears that the antitoxin wag give ‘
_ given to -
favourable subjects. the mOSt.

entire serieg
dveraging 22,7
toxin ‘averaged

- -Beventy-three antitoxin-treated batients and 138
antiderum-treated patients were 80 years of age

younger. Thess cases are arvanged in ten-year or.
groups in table 4 and show that, regardless of “fle.
the antitoxin resulted in g lower fatality &:e.
Above the age of 80 the ratio ig more favournll)le.
but the number of antitoxin treated cages j ot
sufficient to warrant comparison, " uOt,

- Table 4. Influence of Age on Antitoxin
and Antiserum Therapy

"GILPEL : Deu@hs .Fatality Ratog

Age  Anti- Anti- Anti- Anti- Anp. Al

toxin serum toxiu serwm . }oxin

16010 88 56 4 1 12

5% 9
11020 28 48 § 17 g79 ) :g 47 X
211080 10 34 2 18 105 g

Totals 78 188 19 46 16.4 32.6

serinn

der the same

meningococei ave
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' The period of hospitalization for all recovered:

patients averaged 17.8 days. It is notable that
those receiving antitoxin averaged 16.2 days
as compared to the antiserum-treated group which
averaged 18,0 days per case. The average hospitali-
sation time for 888 cases at the Cook County
Hospital recently reported by Borovsky was twenty-
three days. '

Table 5 shows the cases discharged from Cook
County Hospital diaghosed “* epidemic meningitis,”
.1915-1983 inelusive, with respective fata.]ity rates.
An improvement in the fatality rate during 19838
over other comparable years is seen. During 1983
in approximately 20% of the cases reported the
patients received antitoxin, and its effect on the
death rate for that year is significant.

The average total amounts of experimental
antitoxin and standard serum given to & patient who
had recovered was approximately 161.7 e.c. and
128.5 c.c. respectively. The largest amount of
antitoxin and standard sernm administered in
recovered patients was 860 c.c. for the former and
945 c.c. for the latter, and the smallest amount 75
and 40 c.c. respectively, Allergic manifestations
oocurred in 17.7 % of the antitoxin treated cases as
compared to 28.9% of those in which standard
gerum was given. In no instance did an ocular or
auditory complication develop “after the institution
of antitoxin therapy : nevertheless, large doses of
antitoxin were sometimes given in unsuccessful
‘efforts to overcome such conditions when present at
the time of the patient’s admission. -

Of eighty-five patients receiving the antitoxin,
cisternal .puncture was resorted to . on, only five
occasions on many patients. In only three

Table 5. Epidemic Meningitis: Annual Reports ‘
of Librarian, Cook County Hospital, Chicago

Year Cases Deaths Fatality Rates
1915 . . 24 % 18 66.6 %
1916 21 14 66.6 ,,
1917 8’ g2 - - 51:7,,
1918 145 69 o475,
1919 49 ‘20 408,
1920 21 19 - 90.4,,
1921 20 10 50.0,,
1922 9 6 66.6 ,,
1928 20 7 85.0,
1924 44 86 817,
1925 5 o 0.0,
1926 18 9 69.2,,
1927 88 48 578,
1928 187 85 488 ,,
1029 285 186 ‘ 57.8.,,.

Year ° Cases Deaths Fatality Rates
1980 134 78 544,
1981 224 112 50.0¢,
1982 116 " 56 48.2,
1988 267 111 88.7,,
Totsl 1,815 919 508,

instances and on the same number of patients were
spinal drainage and treatment done twice during the
same calendar day.  The avérage siumbeér of lumbar
punctures per case was not materially reduced except
in a group of patients receiving antitoxin- intraven-
ously and intramuscularly. ‘

In twenty-eight extremely severe but uncompli-
cated cases, 20 cie. or more of meningococcus
antitoxin was given intravenously or intramuscularly;
of these patients eight died, with a fatslity rate of
28.6%. The twenty patients who récovered received
an average of 178.6 c. ¢.-of antitoxin perpatient, of
which an average of 58.5 c. ¢. was given intravenously
and/or intramuscularly and 115.1 ¢. . per patient
intraspinally. The period of hospitalization for this
group averaged 18.6 days per case as compared
to 17.5 days for the combined series,

Summary

My experiences during the past one and half
yegré geem to justify certain conclusions r'egardihg
"the treatment of meningococeic meningitis. Meningo-
coceus antitoxin has reduced by approximately 50%
the deaths from meningococeic meningitis at Cook
County Hospital. .

For many years it bas been customva.'ry”in ‘the
Contagious Disease Department of the Cook Cdunty
Hospifal to administer antimeningococeus serum
intrathecally not oftener than once in twen_f,y-four
hours. . This plan was. adhered to when meningo-
coccus antitoxin wasgiven. Lumbar punctures when
made every twelve hours or at eight hour intétvals,
as sometimes recommended, are extremely disturbing
to many patients and seem to be of no added value |
in lowering the fatality rate.

Altbough cistervna.l‘ punctures are mnch mo:g
easily performed by one with experience than lumbar
punctures and nre pften preferred by the patient,
this procedure should not be encouraged in & publie
hospital in which interns and residents _are,frequéntly.‘,
changed. I do not believe that cisternal puneture
is necessary. in the treatment of inenimioconcto

" meningitis_in order to secure ‘the most effieient .

vesults, I i not - essendial to adopt this route for

- -
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the purpose either of drainage or of a,dm‘inistmtion
of serum except in case of block in the sx.)mal cu‘nal.
In no instance among the entire series of'372
patients was an intraventricular puncture req‘nn"e('].

In the brief report of a meningococeic nTemngltls
patient treated at Cook County Hospital in .1918.
the value of giving antimeningococeuns ser'um .mtm-
venously was emphasized. Since that time it has
been customary to resort to intmf/en.o%ls se.ru:n
therapy for all adult meningococcie memngltls puh;an's
admitted to my service. The value of 1fh|s.proce( uufs
is still more apparent when antitoxin instead 0‘
antimeningococens serum is the remedy. As on(;
experience with {he antitoxin incr.ea.se'd, largerfme]n
larger amounts of meningococeus anhtoxu‘n were SIV ‘
intravenously. The dose ranged from 22 c: c. among_t,
the earlier cases upto 100 c. c. and monte dl‘\rn.ng recen
months. These large amounts of antitoxin mtraven;
ously explain chiefly the greater n.vemg‘;e dose o
antitoxin as compaved with zmbnnenmgococgus
sernm. On the other hand, the greater the quantity
of antitoxin given intravenously, the sm-txner .the
average amount required for intrathecal injection.
The most outstanding feature of iniravenous and
intramuseular antitoxin treatment is the prompt
response of the infection and a.m(.)re-thnf) 20 per
cent rednetion in the period of hosplta.h'/,fa.hon. In
fact, it is my impression that event.u&lly‘ 1!; may be
regarded as entirely nnnecessary to'adr?nn.lst.er' an;lr
gerum intrathecally if sufficient antitoxin is injectec
intravenously, Under such circumstances lumbar
puncture would be done only for the purpose of

diagnosis and for drainage.

A problem is now under way to compare the
efficacy of intravenous and intramusenlar methods of

administration supplementing intm!ghecz‘d a.ntitoxmf.
One young woman with a fulminating type o

meningococcocsemia whose child died of meningo-
coceic meningitis was treated only by large floses ?f
antitoxin intravenonsly. Meningeal infection did
not progress and she was discharged completely
recovered on the seventh hospital day.

For the treatment of meningococeic meningitis
with meningococcus antitoxin the following plan may
be followed :

1. Intravenously from 60 to 100 c. c. of the anti-
toxin is administered in from 120 to 200e¢. c. or mo~re,
respectively of physiologic solution of sodiuin chloride
or 10 per cent dextrose solution. The smal.ler
amount may suffice for a child, the lnrger guantity
for an adult. This form of trenbmer?t may be
repeated daily if the condition of the ]?ahent seems
to require it. As a rule, one large dose intravenously

(JaNuary, 1936

when therapy is started will prove sufficient by this
route,

2. Intraspinully the amount of antitoxin, un-
diluted, and given by the gravity method, will he
governed by the volume of spinal fluid withdrawn.
Usually the quantity of antitoxin administered
shonld be less than the amount of spinal fluid released,
The initial doge of antitoxin intraspinally  will
usually vary from 20 to 40 e. ¢, Daily punctures
should be made until the fluid is clear and free from
organisms. At such g time the cell count of the
gpinal fluid will generally be less than 100,

3. Intramusenlar administration of sernm in an
initink dose of from 80 to 60c.c. is of value, Lut
because of the serious nature of
intravenouns route is to he preferved.

the disense the
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THE TREATMENT OF CEREBRO-SPINAL
FEVER

By Joseph Morrow Kennedy, M.D., D.P.H.

Senior Medical Officer,
Lodge Moor Hospital, Shettield

(Reproduced from the British Medal Journal,
13th April 1935 v. 756)

Historical Survey of the Malady

Cerebro-spinal fever wag first differentiated by
Vieusseaux, in Geneva, in 1805, Danielson and
Mason recorded an outbreak in Massachusetts in
1806, since when varioug manifestations of tha
<isease have been recorded at intervals, In 1887
Weichselbaum gave a full deseription of the diplo-
cocci found in the direct smear of meningeal exudate
observed post mortem in people who succumbedl to
meningitis. In 1898 Heubner was the first to
demonstrate meningococei in cerebro-gpinal fluid
obtained from a living person. The most beneficial
contribution was probably the discovery of anti-
meningococeus serum by Jachmann in Germany and
by Flexner in America, and the introduction of the
intraspinal injection of the serum by Flexner in 1904,

Outbreaks of the disease wers being recorded from
nearly all parts of the world, with the result that
towards the end of the nineteenth century corebro-
spiaal fever had become—or at least was generally
recognized as—a, cosmopolitan disease. Exeept for
two or three small epidemics recorded in London
and Rochester, this country wasg comparatively free
until the early part of the bresent century. The
first serious outbresk in the British Isles occarred in
Glasgow in 1907-8: there were 1,288 cases, with
838 deaths. About the same time the disease wag
prevalent in Belfast, where there were 725 coses.

The disease was made notifiable in 1912, and

the following table shows the incidence since that
year, : :

Year Notified Cages Registered Death
192 104 142
1918 805 168
1914 815 194
1915 2,566 1,974
1916 1,808 1,214
1917 1,465 1,581
1918 798 812
1919 848 578
1920 588 412
1921 411 416
1922 844 860
1928 801 284
1924 897 301
1925 402 854
1926 885 865
1927 470 . 480
1998 . 412 488
1929 . 850 g
1981 2,157 ‘ 1.440
1982 L2006 - 1799

The increased prvalence of the digease amongst the
civilian population during the war-year was a strik-
ing feature, and coincided with the outbreaks in the
Army, where there were 4,238 cases, with 1928
deaths, in the Home Commands from 1914 to
1918,

Epidemic Position

Thirty years ago it might fairly be said that
cerebro-spinal fever wag almost unknown jn Great

epidemic form in Glasgow, Belfast, and Edinburgh,

The spread of infection of this disease cannof be
explained on the bagis of most other infectiong
diseases, as it differs considerably in several ways.

(a) The disease tends to remain localized in ong

particular district, and does no spread to
the surrounding areas.

{(B) The source of origin of the epidemic cannot
be traced, as the digease starts suddenly in
Some area when the remainder of the
country is free, and after about two years,
more or less, suddenly stops and does not
reappear again in that distriet,

(¢} The disease is not highly infectious, ag it ig

seldom that a second cage appears in the
same house,

Of 500 cases admitted into Lodge Moor
Hospital there were only four instances
where a second case had occurred in the
same house : also, none of those in attend.
ance in the hospital developed the malady,
Again, Dicksen records an outbreak : of
thirty cases of cerebro-spinal fever, with
twenty-two deaths, at Ojuela, a compactly
built and greatly overcrowded mining town
of 5000 inhabitants in Durango, Mexico,
between March and July, 1999, The
patients’ ages ranged between 2 months
and 40 years, and the disense Was equally .
prevalent at all ages up to 25. In no
instance did two cases occur in the game

house or family, although isolation was
impossible. ‘

(d) The cases eannot be traced to bave any
relation to each other, as one case appears
for the first time in one thickly crowded
street or ares, and the subssquent cage
from the other end of the district, in per-
haps idea] surroundings, no common

fource or means of infection being trave.
able between the cases, ’

(¢) For each cuse tha wag diagnosed in Sheffield,
in the epidemic under review, the other
members of the hoise were sent to the
university laboratory, whers & posterior
nasal swab was taken;, ang any carriers
found were isolated until  fres, Iy s
interesting {0 note thaj none of the

. carrierg daveloped the disense themse ves;
and in ng inatance could they be trmoad. o
be & source of infection o other: cuges.. . ;.
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Diagnosis

The disease presents no difficulty in those cases
which show the classical signs of meningitis, such as
head-ache, neck rigidity, and Kernig's sign, but it is
in respect of those cases where the above signs are
-wanting that T wish to make a few remarks. I have
found that, in most infants of aboutl year and
under, a correct diagnosis can only be made aflter
lumbar puncture. These cases merely showed the
following features.

(a) A remittent type of temperature of about
102°F., for which no definite cause could
be found.

(&) Irritability and resentfulness, which became
more marked in routine examination.

(¢) Complete absence of neck rigidity, head
retraction, and Kernig’s sign.

(d) Several cases showed a very heavy and dull
appearance of the eyes, with slow gyrate
movement of the eyeball, to which latter
sign T attached some importance.

Speaking of the symptomatology of cerebro-gpinal
fever, Mogilincki states :

“ The onset in infants differs considerably from
that in adults, in whom it is sudden and accompanied
by shivering, vomiting, high fever from the first,
headache, rigidity of the peck and limbs, and in
most cases (60 to 70 per cenb.) herpes labialis. In
infants, on the other hand, it is rare to find an onset
accompanied by convulsions, high fever, and
vomiting, but the disease usually begins insidiously,
without meningeal symptoms or herpes. In some
cnges there may be signs of respiratory disease,
followed later by meningeal symptoms.”

The fever seemns to bear little or no rvelation to the
severity of symptoms, except immediately before
death, when the temperature may reach hyperpyretic
degrees—107°F. or over. The pulse appears to be
as variable as the temperature when the patient is
seen in the early days of the disease : it is usually
soft, full, and slow. Often one sees a patient with
a temperature of 102°F and u pulse rate of 60. When
the patient is restless and suffering much pain the
pulse is usually small and rapid.

As regards the special gymptoms—vomiting,
headache, and rashes—about 98 per cent of patients
give a history of vounting in the first day or so of
the disease, but it is not seen much in hospital when
they are under treatment. Most of my patients
complained of severe frontal headache during the
early days of their illness. The large purpuric type
of rash resembles that seen in an acute pysmic
infection, and appears rapidly. The prognosis is
very grave. 'The other type of hasmorrhagic rash—
the petechial variety—is not so:likely to be fatal, and
resembles the ‘' rose spot ' of ‘typhoid fever of fresh
fea-bites. Herpes usually appears around the
mouth, but -may oceur in-any part of the body,
such as the hards, féet, legs, around the vulva, and
the anus. Theé’most ¢characteristic point about the
herpes is that it appears with unfailing regularity on
the fourth day of disease, and also that the contents
of the vesicle contairi the meningococcus.
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Lumbar Puncture as an Aid to Diagnosis

Too much stress cannot bhe Inid on tho

value
o_f lumbar puncture. I consider that it is a
stimple and harmless operation, and should be
performed more often—especially during epidemics

of cerebro-spinal fever—in those patients whore
the slightest suspicion arises. I have curried
out over 1,500 lumbar punctures, and never have I
seen any fatal results follow the operation.

Lumbar puncture is one of the most valuable aids
u{]d means at our disposal for arriving at a correct
diagnosis.  The microscopic  appearance of the
cerebro-spinal fluid usually gives n fair iden of the
typ'e of n?eningitis. Should it be the least turbid
a,gtx-memngococcnl serum should be given fm-bhwith,
without waiting for a bacteriological report, Qn Lhc:
otl.xer Land, a clear flnid does not eliminut(; cerebr
spinal fever, as the following cage illustrates. >

A female child, aged 3 years, was i
health, and quite playful.
at 9 p.m. she was taken il} very s i

\von.)ilt,ing' restlessness, and irritibi:lilt(;dh\:ilgl’ Wl'tg,

dehrmm.. The following morning she ll _
unconscious, and numergus purpuric hw;nor)rel?nme
appeared on the skin. She was admitted into Lnges
Moor Hospital about 3 p.m. on Sunday, and d; ({dge
8-30 p.m., death bhaving taken p]ace’in les )e;} m
twenty-four hours from the onset. Lumbar pixﬁlrl tmn
was performed. The cerebro-spinal fluid wasc o,
fectly clear, and the pressure appenred nongexi-
Only one polymorphonuclear cell wag seen. I’rota' N
was .02%, and direct examination of a film sho\\?lg
no organisms. A broth culture was exmnino;l fte :
fifteen }1011rs’ growth, and was algo rxey,ltj, ulel
m‘te'r'thn-ty six hours’ incubation gt 37"ngu:?’ .
posntlve, and a meningococeus, Group I, Ty ;e Iougd
isolated. At necropsy, dilatation and Cf;ngzagti e
the blood vessels over the surface of the l)rn:iﬁon o
present, and on sectioning the cerebral hemig l\ve're
numerous small pin-point striateq hamorrha '})‘le'lffs
seen throughout the grey and white mn.tt’ v e
ventricles did not appear dilated, hut thoel .l Fl}e
plexuses were swollen and hyperemic,  choroid
This type of ense be
Herrik, that 50 other

n & normal state of
One Saturday afternoon,

ars on_t the statement made by
mfection so quickly slays,
Present Lines of Treatment '
_ In the treatment of cerebro-s
18 generally agreed that the beg
gxle introduction of anti-mening
exner read his paper on the treat raby
spinal fever by the use of anti-lnenril:x(::)f:o(::i&?e;lr)m-
he gave the mortality rates in epidemics before am
was introduced or applied as follows: N ew Yorkse’;u‘}r}
Kdinburgh, 80%; Glasgow. 74%; Belfast, 70%; 'y g
75% ; Belginm, 77% - Palestine, 80% P e,
He then showed a mortality of {.30.9%

pinal fever I think it
t results have followed
ococcal serume. When

. . . p
cases treated with anti-meningococca] serun:m 1204
Robb produced the following figures :— '
®
&
w —_—
& = 2
e 3 8
Cases treated without serum in Belfast © Q =

Fever Hospitals, January t
907" ) Y to August,

Cases treated at home without seru.r;x. 75 19 28
September to Deceruber, 1907 o 34 20

Cases treated with serum in Belfast %2
Fever Hospitals, September to
December, 1907 ' w80 8 16.6
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Ker also rednced his death rate in Edinburgh, by
the use of serum, from 80 to 87 per cent.

When Flexner introduced his sernm he advised
thie following method in the treatment.

A daily lumbar puncture and intrathecal injection
of 80. e.cm. of serym for at least three or ff)u‘r dt?,ys,
in adults, with a proportionately smaller injection,
if thonght advisable, in infants. In more severe
cases he considered that larger doses of serum should
be given at even shorter intervals, say, every t‘welve
howrs, and that this treatment should be continued
for as many days as were necessary to clear the
cerebro-spinal fluid and alleviate the symptoms of
meningitis.

Sinee the introduction of serum many Obse.rvers
have differed as to the best route for its administra-

tion.

Herrick, believing that the disease originates as a
genemlized meningcoccus sepsis, endeavours t'o
sterilize the blood stream by massive doses of anti-
meningococcal serum given intravenously. Banks
gtates that it has been his practice to give large
doses of multivalent seraum—for example, an initial
dose of 100 to 200 c.cm. intravenously—and to do
repeated lumbar punctures at twenty-four-hour or

forty-eight-hour intervals, with or without an initial

intrathecal administration of sernm,

Peters and Gunn veported the results of 134 cases
which occurred in Glasgow between January and the
end of June, 1929, which were 112 deaths with only
twenty-two rvecoveries, producing a death rate of
88.6 per cent. These cases were all treated in
hospital with the use of serum, and Peters and Gunn
pointed out that the mortality rate among cases in
this outbreak (1929) was rather higher than that of
the epidemics of 1906-8 by about 10 per cent. This
seems to point to the absence of any degree of success
attributed to improved methods of preparing and
adminstering the specific antiserum. KEKxperience in
Glasgow does not confirm that of Flexner and others
in America, where the case mortality is said to be
halved by the use of serum.

Underwood reports an outbreak of the malady in
Rotherham between January and December, 1981,
when sixty-nine cases were notified. Sixty of these
were admitted to hospital, and in thirty-seven the
diagnosis of cerebro-spinal fever was confirmed, and
the death rate of these cases was 89 per cent.

Goldman and Bower compare the results of forty-
eight cases of cerebro-spinal fever treated by lnmbar
puncture plus the injection of serum intracisternally,
intravenously, and intramuscularly. The forty-eight
cages treated by the lumbar puncture method gave a
mortality rate of 58.8 per cent. The average number
of lnmbar punctures performed in each case was 8.4.
The average amount of serum given intrathecally
was 200 c.cm., and 9§ c.cm. either intravenously or
intramuscularly. The total average amonnt was 295
ec.cm. The fifty cases treated by the cisternal
puncture produced a mortality rate of 86 per cent.
The average nuimber of serum given intracisternally
185 s.cm., and 128 c.om. either -intravemously or
intramuscularly, the total amount being 268 c.cm.

Ford, Shera, and Purves-Stewart report a case
of fulminating meningitis with recovery following
systematic cisternal punctues and polyvalent serum.
In this case five lumbar punctures and five cisternal
punctures were performed, 90 c.cm. of serum given
intrathecally, and 28 c.cm. of serum intravenously—
total amount of serum, 172 c.cm.

Josephine B. Neal states, on the result of treatment
of over 1,000 cases, that the Research Laboratory
of the New York City Health Department advises
the following method: “Intraspinal administration
of serum is continued about every twenty-four hours,
until at least two successive specimens of the fluid
show no organisms by smear or culture. "The dose
of serum is usually 20 c.em., if as much or more
fluid has been obtained.

J. Cantacuzene has published perhaps the best
results ever known, and he has reduced his mortality
rate as low as 4.8 per cent. In brief, serotherapy is
administered as follows :

(a) Intraspinal inoculation as early as possible. (b)
Daily inoculation of 25 to 85 c.cm., the operation
being always pregeded by microscopical examination
of the cerebro-spinal fluid, which shonld serve as a
guide. (c) Stop the inoculations as soon as the
meningococei have disappeared and the purulent
character of the fluid is changed, otherwise ‘there is
a danger of serous meningitis. (d) Inoculate the
serum as closely as possible to the infected site, and
in young children perform intraventricular injections
through the fontanelle. (¢) The intraspinal injections
should be accompanied by intramuscular. inocula-
tions.

Personal Experience

During the years 1931-2-3, 869 cases of cerebro,
gpinal fever were admitted into Liodge Moor Hospital
Sheftield, of which 132 were fatal, giving a mortality
rate of 88.06 per cent. Of these 182 deaths, fifty-two
occurred within forty-eight hours of coming under
treatment, which, when deducted, gives a mortality
rate of 25.26 per cent. 1In 1931 there were eighty-
five cases, with thirty-six deaths (42.85 per cent).
In 1982 there were 100 cases, with forty-nine deaths
(80.62 per cent). In 1988 there were 124 cases
with forty-seven deaths (87.9 per cent). ’

The following table shows the age incidence and

denth rate amongst the 369 cases during -the three
years.

Age Cases Deaths  Death Rate
per eent,
Under 1 year 25 15 80
1 year and under 5 years 76 25 - 82:8
5 years y» 30 years 218 67 . . . .307
30 years and over 50 25 50
—— O ——— -—‘-.
Total 369 182 33.06
— —_— .

During the year 1981 seram produced in ' Great
Britain, F'rance, and the United States of America,
was used, in the hope that we should find an efficient
or active  remedy, but it gave rather unsatiefactory
&nd disappointing results. ,Towards the end of 1981
we were advised by Dl E.T. Sturdee, of the
Ministry -of  Healthy to' try a serum -pradueed in
London. We used’ this serum.. sxclusively”for ‘the

ot -



68 THE INDIAN MEDICAL JOURNAL

treatment of our cases during the years 1931-2.8.
By the results obtained during 1982-8 this serum
would seem to have been very effective.

Of the 188 cases which recovered during 1982-3
by the use of this serum I found that meningococes
disappeared completely from the cerebro-spinal fluid
after one intrathecal injection in ninety-eight cases,
or 52.1 per cent and that the meningococei  dis-
appeared in 148 cases, or 78.7 per cent after having
three consecutive intrathecal injections of serum. 1
believe that the presence or absence of the organism
in the cerebro-spinal fluid is the only criterion by
which we can form an opinion as to the value of the
serum. I am inclined to agree with Dr. Cantacuzene
that once the cerebro-spinal fluid has become sterile
further intrathecal injections are dangerous, but it
has been my practice te continue until the cerebro-
spinal fluid has been found to be sterile on three
consecutive days.

Out of the total of 182 deaths, the fifty-two
oceurring within forty-eight homrs of admission to
hospital were regarded as fulminating types of the
disease. Of the remaining eighty deaths, it was
found that in sixty-five instances (81.25 per cent),
the cerebro-spinal fluid remained persistently positive
in spite of daily intrathecal injections of serum.

Tt is my opinion that the intrathecal method is
the best, and gives the most satisfactory results. I
used this method in all cases, and in those cases
which showed signs of a septicemia (by the appea-
rance of purpuric or petechial hemorrhages) intra-
venous and intramuscular injections were uged in
addition.

We are informed that the cerebro-spinal fluid
contains no complement, and thus no direct
bactericidal action is likely to occur. The action of
the serum is probably that of an increaged phagocy-
tosis. Physiologically, the lining membrane of the
choroid plexus and the subarachnoid space is
impermeable to substances passing fror. the blood to
the cerebro-spinal fluid, except in the case of a few
drugs. Serum injected intravenously may not reach
the subarachnoid space, and, even if it does, must
be in only very small and diluted quantities, and
nothing like the amount which is brought into
immediate and direct action by the intrathecal
method.

T think that one can afford to neglect the clinical
gigns and symptoms that appear in the treatment of
corebro-spinal fever, and to attach the greatest
importance to the condition of the fluid, as to
whether ~meningococei are present or absent.
Rigidity and irritability are increased by the intra-
thecal injection of serum, the following case being
one of the many examples.

Case 175.—This boy was admitted on the second day of
- his illness. He was moderately conscious, and
complained of severe headache. Neck rigidity, and
Kernig’'s sign were present. He was lumbar-
punctured, and serum was given intrathecally.
The following day the cerebro-spinal fluid was
sterile, yet his clinieal condition was apparently
worge, as the rigiditly was increaging with -head
retraction, and towards the same evening he had
great difficulty in swallowing fluids. The following
_.day ho was so rigid. and retracted that - opisthotones
was present and he was unable to swallow anything.
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He was fed by an wsophageal i i

became more marked eI:i.chg du;?zer;til'{.‘l?rﬁbi(:‘ndti:n
ture was stopped, and on the first day, that thil:z e
omitted hg was able to swallow a iittle fluid ‘ms
sume evening.  The following duy he enjoyed hii

full meals,
Some authorities advise eisternal puneturd in bt

treatment of cerebro-spinal. fever, but thig methc::;
does not appear to me to have any advantage over
the more simple Inmbar puncture. It entails mor
risks, and should only be attempted by one skil]eg
in the operation. By doing lumbar puncture one ig
a.b_le to drain the cerebro-spinal fluid very well tm"l
inject serum without any danger ; the field of o e(
ation is quite safe, whereas in cisternal punctureptlr-
ﬁe‘ld of operation is exceedingly dangerous, and tl:g
injection of serum hasto be done very ct'l.utiousl
If one does not obtain cerebro-spinal fluid by lumb:L:
punctl.xre in patients suffering from cerebro-spinal
fover it is my experience that it will not be obtained
by cisternal puncture, as the blockage usually occurs

- at tbe foramina of Luschka and Magendie, and hag

produced an internal hydrocephalus, so that the only
th}mg} that 119 of any value is ventricular puncture
which can be done quite easily in infants j ’
fontanelle is still patent. I the

The following table shows the average amount of
serum used by the different routes, and the average

number of lumbar and/or cisternal punctures per--

formed by various authorities. The fieur d
Liodge Moot Hospital ave included, utes from

Herrick :--
Average number of lumbar puntures 7
" amount (iof serum given intra-
venously
. amount of serum given intx:t;.: 400-600  c.cm,
thecally 100
" total amount of serum given ... 650 .
Banks:-- )
Average number of lumbar punctures ... 5
W amount of serum given intra-
venously 255
. amount of serum given intry- oo cem
thecally
,»  total amount of serum given ... 338 .
Goldman and Bower:-. "
Average number of lumbar punctures . »
,»  nmount of serum’ given intra. e
venously
" amount ot serum given inh:l;.: % com.
thecally
. total amount of serum given 500 "
,»  number of cisternal punctures. .. % v
" amount of serum given intra. 64
cisternally .
' amount of serum givefi intr;.: 195 c.om.
venously ¢
. total amcunt of serum given ;28 "
Ford, Shera, and Purves-Stewart:.. B
Average num‘ber of lumbar punctures 5
with average number of cis’-
ternal punctures 5 .
. amount of serum given intrn. 10
thecally
’e amount of serum given intr.x;: %0 com.
venously .
' total amount of serum given 182 »
Lodge Moor Hospital: (1932--33):.. [
Average number of lumbar punectares
. amount of serum given intr;. 52
thecally
" amount of serum given intr;: 762 0.cm.
venously and intramuscularly - 11.8

' total amount of serum given .., 88

"
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Choice of anzsthetic

I prefer to do all lambar punctures under a local
anmesthetic, avoiding a general anmsthetic in all cases
oxcept those where a widely delirious patient neces-
sitates its nse. In doing punctures under a local
anwesthetic T give either morphine 1/8 grain or heroin
1/6 grain, according to the age of the patient,
about a quarter of an hour beforehand, followed
by 1 or 2 c.cm. of & 2 per cent solution of novocain.
With & general anmsthetic, when the patient is
coming round he is exceedingly irritable, noisy and
very restless, and even the subsequent administration
of morphine or heroin has very little effect.

Death occurring during the acute stage of cerebro-
spinal fever is usually brought about by respiratory
failure. I have seen numerous cases in which this
condition occurred, and artificial respiration wag
carried out for several hours while the heart continued
to beat regnlarly and forcibly. Under general
angsthesia respiratory failure is more liable to
oceur, and this is another reason in favour of a local
anmsthetic, Another point of interest may be men-
tioned here. The meningococcus is not so delicate an
organism nag is generally believed. As a routine,
about 5 c.em. of cerebro-spinal fluid was collected
from the patient by punctures and runinto a similar
quantity of glucose broth. This was incubated
overnight, and the following morning & tube wag
forwarded to Dr. Scott (of the Ministry of Health)
by ordinary post, in most instances arriving quite
safely. From a broth eulture T inoculated a blood
agar slope, which gave me a good growth. This was
washed off with normal saline containing 0.5 per cent
phenol, and an emulsion obtained, which I put up
against the four standard sera and the type of
organism identified. The typing of the meningo-
coccus during an epidemic is exceedingly valuable, as
the particular type is always kept in view, and any
change that may occur in the types is recognized
and, if necessary, the serum altered.

Conclusion

During an epidemic of cerebro-spinal fever, when
n patient complains of headache, and has some pain
or tenderness on flexing the head—not necessarily
neck rigidity—the examination of the cerebro-spinal
fluid should be earried out without any further delay.
One cannot stress too much the great importance of
lumbar puncture in infants where there are no definite
signs or symptoms of meningeal irritation other than
pyrexia, with fretfulness or irritability. I am con-
vinced that a number of infants die during an epide-
mic when the disease is not even suspected.

During an epidemic, serum should be prepared at ’

once from the type of organism cousing the digense
and freshly isolated strains of the infecting organism'
should be sent at regular and frequent intervals to
!;he‘manufactm'ers of the serum. Once the disease
is dlg.gnosed, or when a turbid cerebro-spinal fluid is
gbtaqu, some anti-meningococeal sernm should
immediately be given intrathecally, without awaiting
a bacteriological report on the fluid.

.In trent-‘ing.the disease the conditon of the cerebro-
spinal- fluid is very important, and as soon as it
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becomes sterile further punctures and injecti

serum ml.1st be carefully considered(? l?zeclf:;nge:rf
my practice to obtain three consecutive fluids - before
stom?mg the injections, though after I have obtained
the t}rsb sterile fluid I reduce the quantity of serum
I beligve th&t we do more harm than good by conti:
nued drainage of the cerebro-spinal  fluid and
mtr_athecal injection of serum. The examination of
8 dlregt smear is not sufficient evidence of persistent
m.fectlon ; the. fluid must be cultured before it can be
gaid to bq sterile. Frequently the rigidity is increased
py the intrathecal injection of serum, and no great
importance need be attached to this, provided that
the cerebro-spinal fluid is sterile on culturing. '

In conclusion, I do not claim that ;
any better than those of other worke:';].y b?:liltih?xil(:
I can safely state that the quantity of serum used
and the number of lumbar punctures performed are
much less, and that the number of days the patient
i3 under active treatment bas been reduced,

I am deeply indebted to the la ;
Williams, Medical Superintendent, t?[ul))drg‘{ehgﬁf)%!:'
Hospital, to Dr. Sturdee and Dr. Scott (Ministry of
Hga,lth) for valuable suggestions; and also to m
frxendg and colleagues Dr. Mackenzio ang
Dr. Wilburn, for their assistance in carrying out the

treatment.
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basis whichever is selected. Subscriptions at the rate of Rs. 5 monthly can be
opened upon request. '

WE SUGGEST the following short selection of books from our latest
consignments for your consideration.

O’'MEARA’'S MEDICAL GUIDE AND INDEX OF TREAT-
MENT, 4th edition, 1935—published in India, with contribu-
tions from the highest English and Indian medical autho-
rities, including Lord Horder and Lit.-Col. Green-Armytage ;
Rs. 15. Postage extra.

PROGNOSIS VOLUME I, 1935—Published this month, being
the first volume of articles reprinted from the “Lancet,”
London. Already oversubscribed—please send your order as
soon as possible; Rs. 7-12-0. Postage extra.

MODERN TREATMENT IN GENERAL PRACTICE—VOLUME
11, 1935—Just published. The first volume of this serieg of
articles reprinted from the ‘Medical Press”, London met with
an overwhelming reception and this second volume enhances
the reputation of its predecessor. Rs. 7-14-0. Postage extra
Volume [ is also available at the same price. )

We remain,
Yours faithfully,

BUTTERWORTH & Co., (INDIA) Ltd.
Avenue House, P. O. 251, : 5 CALCUTTA

317, Linga Chetty Street, Madras. Jebangir Wadia Building, Esplanade Road, Bombay
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Fifth Edition 1930, Revised and Enlarged

TRIPATHI'S “REFERENCE BOOK ”

FOR THIS YOUNG MEDICAL PRACTITIONERS

(Siz parts i one Volume, cloth bound, over 920 pages, Price 1ts. 5 net.)

danctioned for the use of the Medical Institutions under the Governments of
and n the Provinces of Bikar and Orisse, Burma, Baluchistan, Delbi, Central 1)3&?:&? :::]] ];fril'f:l
and several leading Native States of India.  Highly praised by the eminent Members of the 1\1931('31]
Profession, and the Medical Press, and widely circulated all over India, Burma, Ceylon, British 1 (t
Africa, Straits Settlements and Feden}tedl I;Ialgyl?(tjnites ’ 1 lasg

THE INDIAN MEDICAL GAZETTE, CA JTTA :—This book is quite 1
of similar books intended as brief Vade Mecum helps to the student and youlng,r pt‘t:,:})tlt(l)ol::: sandard

THE INDIAN MEDICAL RECORD, CALCUTTA :—We find nothing but praise for the book
that Dr. Manishankar bas designed and so laboriously compiled for the use of students and beginners
in practice.

: THE INDIAN M]' DICAL JOURNAT, MADRAS :— We heartily congratulate Dr.
presenting this book to the profession for ready reference,

THI BURMA MEDICAL TIMES, RANGOON :—The name of Dr. M. H.
becoming a house-bold name among busy Medical Practitioners and Senior Medicnl
of his laborious undertuking and tiresome task in successfully bringing
young Medical Practitioner.

THE ANTISEPTIC, MADRAS :—The Book is specially
final Kxamination and we heartily commend the book.

THE PRACTICAL MEDICINE, DELHI :—We congratulate Dr. Tri
Medical Practitioners in India, a useful bandy work for daily reference.

THE SURGEON GENERAL (WITH THE GOVT. OF BOMBAY).
book to the notice of the Medical Ofticers in charge of Civil Hospitals and D;

THE SURGEON GENERAL (WITH THE GOVT. OF BENGAL):
useful ore and is likely to serve Sub-Assistant Surgeons at out-lying
book for diagnosis and treatinent.

THE HON'BLE Col. W. H. B. ROBINSON, C.B., LM.S. (Inspector-General of Civil Hospital
Central Provinces):—I recommend the book for use of out-lying Dispensaries it Dispensary Fundss
can afford it.

THE HON'BLE Col. H HENDLEY, M.D., LM.S. (Inspector-General of civil Hospitals
Punjab) :—1I think the book is quite a useful one for its purpose. '

THE HON'BLE Col. C. MACTAGGART, C.LE., M.B. LM.S. (Inspector-G
Hospitals, United Provinces):—I have no doubt that it will prove useful to Medical
the class youn mention, and to Medical Students,

COL. F.J. DRURY, M.B., IM.8. (Inspector-General of Civil Hoqplmls Bibar and Orissa):—I¢
appears to the undersigned to be a very useful book for reference and islikely to prove valuableto both
Practitioners and Students.

COL. P. C. H. STRICKLAND, I.M.S. (Inspector-General of Civil Hospitals, Burma):—Lik Iy t
serve Sub-Assistant Surgeons at out-lying Dispensaries as a ready reference, ' oly to

COL. R. C. MACWATT, C.LE., M.B., LM.S. (Inspector-General, Civil H
Appears to be & useful compendinm and aide memore for those who require it.

TRIPATHI'S GUIDE

TO YOUNG MIEDICAL JURIST
(Cloth bound 432 pages, Price Rs. 3/-, postage extra.)

Tripathi for

Tripathi, is almost
students as a result
out a Reference Book for the

useful to students preparing for their
pathi for presenting to the

— Desires to commend the
1Spensaries,

—The book seems g good and
Dispensaries as a ready reference

eneral of (ivil
Practitioners of

ospitals, Punjab) :—

Chiefly intended for the use of the Senior Medico preparing for the
Jurisprudence and Toxicology, the rising Medical Novitiate and the
lo serve as a guide on matters of medico-legal interest regarding
everyday occurrence and highly praised by.the Medical and Legal Me

To be had from

MANISHANKER H. TRIPATHI

Senior Grade Sub-Assistant Surgeon, Jamnagar, Kathiaway

qualtfymg Ezamination in
growing Legal Practitioner,
a variety of Crimes of
n and the Medical Press.

"
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Important Latest Remedies for the
Successful Treatment of Common Diseases
HORMONE PREPARATIONS OF THE
XUAL
SANTUBEN L QNS Forbu
FOR ‘ (ELECTOLYTIC AGTIVATI)NG
e MINERAL-VITAMINES
INTRADERMAL AND ORAL |||
THERAPY OF ~ VIRILINETS
051 INJECTION FOR MEN
TUBERGUL AGCORDING TO
DR. RICHARD WEISS

® SANTUBEN OINTMENT.—

tivated Tu- Paratum ex: Extr. ex Testicula 1 gramme
Contains a spe01ally acuvate u Agents catalytic 1.7 .
hen rubbed into Natr. chlorat 0.006 e
berculin which w Aqu. test. ad 1 cem
e Skln enetrates into the SyStem Indications: Functional and endocrine impotenc
p Y

pre-senility, sexual neurasthenia.

Injection: The content of 1 Vial to be injected
every second day, into the muse.
glutaeus.

FERTILINETS

INJECTION FOR WOMEN
ACCORDING TO
DR. RICHARD WEISS

and augments the natural defensive

forces of a tubercular patient.

® SANTUBEN TABLET,—(Or
Guaiacol-Silicate Tablets)Acts as an
antiseptic, fixes the T.B. and the
silicate in them promotes the heal-

ing of the necrosed tissues.

- Paratum ex : Ext, ex Ovariis 1 gramme
e T HE SANTUBEN OINT Agents catalytic 1.7 .
— be rubbed into the Natr. chlorat 0.008 ,,
MENT Is to be Aqu. test. ad 1. c.cm

gkin once a week and the santu-
ben tablet is to be taken three times
a day in a little milk half an hour
after meals. Within a reasonable

Indications : Useful in maintaining and regulating
the functions of the entire genital
tract : the Ovary itself and indirectly
the basal metabolism and nervous
system in general. Also in elimac-. .
teric troubles.

perlod all the grave symptoms dis- Injection:  The content of 1 Vial to be injected
every second day, into the muse,
appear speedily. gluteus.

Ltterature and further particulars from:

MADAN TRADING COMPANY,

‘PRINCESS STREET, BOMBAY, P. 0. Box 2008
SOLE AGENTS FOR DR RlCHARD WEISS' PHARMACEUTICAL PREPARATIONS
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Important Announcement

New\ od &dition 1935

Just Published

Price Rs. 18-

Thacker Spink & Co. (1933) Ltd.,

P. O. Box 54

Calcutta

DT IR I BT T IR AT S I ORH N, S Snr Sok Sy

CALCUTTA

MEDICAL JOURNAL

(THIRTIETH YEAR OF PUBLICATION)
PUBLISHED MONTHLY

OFFICIAL ORGAN OF THE
CALCUTTA MEDICAL CLUB

Annual Subscription: INLAN D—
Rs. 5/~ only, FORELIGN—10 shillings or
$ 2.50 or B.M. 10.00, post free

The Jowrnal with the Largest and the Most
Influential Circulation in India,
Burma and Ceylon

Bést Medium for Advertisement of Medical

and Scientific Articles

For rates apply to the Manager

62, Bowbazar Street, (1st Floer) Calcutta .

Advertise in the

Indian Medical Journal

And Reach
The Profession

Quickly

Economically \\\\

& Effectively

It reaches one out of Nine Practitioners
in this vast Sub-continent, Total Quali-

fied Medical Men in India: 30,0C0.
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" WHICH IS THE BEST
HAEMORRHOIDAL
PREPARATION P

'What Doctors Say :—

On the strength of the experience I have of 11 haemor-

1 rhoidal preparations I wish to inform you, without having

been requested to do 8o, that with HADENSA I

1 have achieved the best and promptest results !

Yours faithfully,
Dr. med. Herbert BERGER
Dusseldorf, October 25, 1933
Grafenberger Allee 140.

ALL OVER THE WORLD
IN ALL DISPENSARIES

For physician's free samples write to :—

SOLE AGENT—
V. M. JANI,

Peebhoy Building No. 2,
Princess Street, BOMBAY 2

Sub-dgents:—V. N. UPADHYAYA,
34, Armenian Street, CALCUTTA

ANTILEON °40
SPECIFIC for LEPROSY

Composition : Antimony, Sulphur and Arsenic

blended in proportion to chemical valency and
attenuated in cane sugar.

Antileon cures Leprosy radically. It has been
extensively used in the sick and its wonderful
curative powers in all types of Leprosy recorded
in our Charitable Dispensary. Leprosy is a very

 obstinate disease because in addition to Lepra

Bacilli, the patients (most of them) hold the
following disease products in their bldod, lympha-
tics, or inside bone marrow: Virus of Syphilis,
Gonorrhoes or both (acquired or hereditary),
potent molecules of mercury and other virulent
drugs. Majority of lepers possess these poisons
in addition to L. This is the reason why lepra
baffles the most expert treatment. The real
medicine for L. should be the one that can attack
and neutralize all these poisons at & time.
Antileon is such a remedy. It has cured quickly
and safely more cases than all other medicines go

far known,

Price: Re. 1 per phial (30 pills) oral, B.D.
Literature free to Doctors & Hospitals

P. BANER]I, MIHIJAM, E.L.R. (India)

QUMARESH

- It bas established a unigue reputation for
. curing Liver troubles in infants and adults
. alike. It is a purely vegetable product, with
* 100 per cent indigenous herbs. Positive-effects
have been recorded in Intestinal troubles dur-
+ ing dentition; Hepatic obstruction ; Summer
. Diarrheea ; Worm conditions ; Ameebic Dysen-

tery ; Post-natal anorexia and gastro-intestinal
. troubles after child-birth. Qumaresh is a

wonderful tonic after severe acute diseases.

“RHITOOL?”

To correct all functional disturbances of
Menstruation

Invaluable in Dysmenorrheea,  Amenor-
rheea, Menorrhagin, and Sterility. Posi-
tive effect in each dose. Adopted an?
prescribed by the lending Gynscologists,

Literature and samples to the profession

on application

The Oriental Research and Chemical

Laborstory. Howrah

OR
Representatives :

The International Surgical Co.,
Sandhurst Road, Girgaum,
' BOMBAY, 4

DY

IN OBSTINATE RESPIRATORY DISEASES
~ FOR PROGRESSIVE
- IMPROVEMENT TO NORMAL:

SYRUP GUAKOFORM

arrests the progress of disease, soothes the inflammatory

. conditions, faeilit-
ates and stimulateg
expectoration, forti-
fies its disease-
resisting properties.

PALATABLE,
NON-POISONOUS,
CONTAINS NO
NARCOTIC OR
HABIT FORMING
DRUG. WELL
TOLERATED
EVEN DURING
PROLONGED AD-
MINISTRATION.

Sample and Literature free on application

Bharat Laboratory & Chemical Works,
10, Prince “Anwar Shah Road, Tollygnm, -

CALCUTTA




REG. No. M. 3320
THE INDIAN MEDICAL JOURNAL ADVERTISER

(JaNUARY, 1936

The Gold Preparations of the day

SYRUP AURI COMPOUND

(An unigne preparation of Gold, Phosphorus
and strychnia to their adequate
strength) o

The highly effective Gold preparation for.—Anaemin
(pernicious, malarial and pregnancy), Nervous debility
Beri Beri, Diabetes, Tuberculosis, Chroni¢c brounchitis,
Hysteria, Enlarged spleen, Cirrbosis of liver, Chronic
aleoholism, in convalescence after exhausting illness
and in all conditions in which resisting power of the
body decreased.

For the tonioc and metabolic action it brings sur-
prisingly rapid and lasting improvement through
stimulation of the hematopoietic glands, hence it is
extensively preseribed by the medical men. It is the
safest medium for administering Gold when required
by the patient.

Syrup Auri Triple Bromide

WITH -
Arsenate of Antimony -

Each fluid dram of the preparstion contains Gold
Bromide gr 1/18, Potagsium and Sodium Bromide grs 5
each and Arsenate of Antimony gr 1/100. It checks
Epileptic fits by regulating the over-exeitability of the
Medulla. It is a specific remedy for melancholia,
insanity, hysteria and nervine troubles associated with
prinful menstruation and menopause. It is also
efficacious in sleeplessness, nocturnal seminal emis-
sions, sea-sickness, asthma and vomiting (cerebral and
of pregnancy), Price € ozs. phial Rs. 3

Dr. Hazra’s Laberatery,
27-A, D. L. Roy Street, Calcutta,
Stockists :— SMITH STANISTREET & Co., Caleutta
BOLE BROTHERS, BOMBAY

All rights reserved

VERLIN 29 rew.

The Remedy of T. B.

Verlin '29 contains ions and free elecirons of
¢ eo
and globulins of the milk of Indig rubber in sterilli);):;
::r:,rs. cl:lb 10 c,lpn,.. _Copper quickly kills T.B,
tissueé.m er supplies elastio fibres for repair of lung

Dose ; Oral, 10-20 drops on ton
y gue direct f,

g]hai:L May be taken with one ounce cold w::;: i:nh:
8.

Directions : In T.B. (or suspected) of the
dose to'be taken twice daily, morn)ing nndll::(g:i;he
for the first 3 or 4 days. Afterwards only one dogé
daily at bed time will'do. Stop the medioine as soon
a8 fever is checked. For improvement of health,

‘Tepeat once or twice a week at bed time only.

Consult your doctor at least once a week

In PHTHISIS meat diet strictly prohibited

N.E.—Keep the bottle in 8 ool lace
sun’s rays. Do not touch the med?cine';i‘:;ynfnzm
spoons. ~ Other medicines incompatible.
absolutely harmless.
nant women.
discount.

Verlin i
May be given to infants or pvﬁ;,:
Bottle of 1 oz. Rupee One nett. No

P. BANIRJI. MIHIJAM (INDIX).

EDITEP AND PUBLISHED BY DR. A. VISWANATHAN, L.M.P. AT 181, CORAL MERCHANT STREET, MADRAS
ON BEHALF OF THE ALL-INDIA MEDICAL LICENTIATES' ASS8OCIATION )
PRINTED BY A. SREENIVABACHARI AT THE RADHA PRINTING AND PUBLISHING ROUSE, 4/14, BAXER stagmr ’ MADRRS
. . r
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