51 W

Nhe Sndeon eYexl na\ra
JourN a&
|a4a - Jonuary

VoL 2§ - NO4

¢ F
: '\'« ;\
W,

-

JL
Kzma, V2,

NLG.25 -
79837



. e C1y4y
Published Bi-Monthly

Jar No. 4
Vol. XXV

THE

INDIAN VETERIN «Y JOURNAL

(The J 1 of the * .ndia Veterinary Association)
e Journal of the

it

“Mw in ‘ﬁ%y‘ o

0
e

Editor ¢

P. SRINIVASA RAO, G.M.V.C
Veterinary Surgeoi, Madras.

Office : 26, Wallajah® Road, Mount Road, Madras 2, (S. India)



The Inadian Veterinary Journal

A Bi-menthly Record of Veterinary Medicine ang Surgery

NOTICE

Devoted to the Causc of Veterinary Profession.

‘ EDITOR :

P, SRINIVASA RAO, G.M,V.C

v F6r members of the profession and students :=~Rs. 4 or 6s. §d.
per annum including postage, in advance, Re. 1 or Is., 8d. per
part,

For others (1ustitutions, etc.) :—Rs. 8 or 135 &d. per anuu in
advance, or Rs. 2 or 33 4d. per part.

Y .. . e s .
{, Original Articles, Clinical Notes, Society Reports and
Notes on interesting cases are invited. Contributors of Original
Articles will receive 10 Copies of their papers free if wanted.

Z.  All Editorial Commumications, Reports and Books for
Review and Exchange should be addressed to the Editor.
© Al contributions should be sent to the Editor. Contri-
butors are requested to sign their contributions. All communi-
cations must be authenticated by the name and address of the
writer whether intended for publication or not.

4, Members who do not receive the Journal regularly,
ut who find it wrongly addressed, are requested to communi.
cate their correct address to the Editor af once. Non-receipt
of a particular issue should be intimated before the receipt

of the subsequent issue. 1f not those copies will be charged
for,

OR THE ALL-INDIA VETERINARY ASSOCIATION

The availability of dependable yet inexpensive analogues
of the cestrogenic hormones brings specific therapy of
many reproductive disorders within the scope of routine
veterinary practice. The products listed below enable
the needs of both large and small animal practice to be
met by convenient and accurate dosage.

‘HYPOLOID’...
STILBESTROL DIPROPIONATE

(Veterinary)-

Por ineramuscular myemon 10mgm. pet €., in bottles of 10 2.c. and 25 ¢,
1 mgm. per ¢.c., m bomcs of s c.0.

‘WELLCOME’...
SOLUTION OF STILBESTROL IN OIL

(Velerman)

for intra-uterine injections : 1 mgm. per .., in bettles of 100 ¢,

;ﬁ
N T %

BURROUGHS WELLCOME & €O., LONDON
{ The Wellcome Foundation Ltd. Incorporated in England)
dresrialed Nowers
NEW YORK MONIFEAL SYDNEY CAPE TOWN SHANG LU KUENOS AIRES  CAIRO

AND COOK’3 BUILDING, HORNBY R0OAD, BOMBAY

e ————

0,
N A \\Al(h 1\) l'\\H\IIHI

When writing to advertisers, please mention this Journal.




CEB<L=O0B0<=COC=BC=00

O0="00<=60>00 =000

WE ANNOUNCE THE INTRODUCTION OF

5%
For topical use in infected wounds, ulcers, burns etc. Urea
Sulphazide ointment coutains Sulphanilamide, Urea and Azo
dye chémical compound. The combination is therefore most
suited to give a therapeutic effect of each ingredieut enhanced
by synergisni.
NOT FOR EYE AFFECTIONS

Obtainable in one ounce containers ready for immediate use.

UNION DRUG CC,LTD. CALCUTTA.

T Phosies : 285, BOWBAZAR STREET T'Gram :

Cal. 1159. ) dram |
Cal. 4973, CALCUTTA ene

S=0D0=00 0000 =00D000<=C 00000 =00 00 00> DD =00=>

ENTERO-QUINOL
(IODOCHLOROXYQUINOLINE)
*

Specific for all forms of Amoebiasis and other intestinal
infections,

It is chemically 5 Chloro 7 lodo 8 Oxyquinoline, practi.
cally odourless, tasteless, and insoluble in water,

Tubes contain 20 tablets 0-25 grm. each.

*

EAST INDIA PHARMACEUTICAL WORKS LTD.

TOLLYGUNGE 12 CACULTTA

S m—— 1

When writing to advertisers, please mention this Journal,

R

CO0E>00 C=0O QOC=VE=D COCE LODFOOC=00=5 UOC=TCODOOC=00=>0

L=

o060

The Indian Veterinary Journal

(The Journal of The All-India Veterinary Association)

Vol. XXV JANUARY, 1949 No. 4
CONTENTS o 7

I. General Articles

An Estimate of the foad requirements of milch and other cattle in
India and suggestions as to how present agricultural practice can be
adjusted to provide them,—By Grahame Williamson

A study of the Cellular Elements and Haemoglobin content of the blaod
of South Indian Cattle,.—By i, N. Govindan Nayar, K, T. K. Nambiar
and G, A, Sastry

Bacterial Chemotherapy v Veterinary Medicine.—By John Francis,

1.8C., M.R.C.V S,
Nutritional Pathology,~By D. A, Munro and J, M. Lall T

A note on * Bavine Lymphaugitis’ in Madras Province.—By D, Krishna-
murti, B.v,SC.

11. Editorial .
Ourselves .
Mechanisation of Agriculture
Late Dr. G. D. Bhalerao
Tate Mr, G, N. Roy Chaudhuri, G.5.v.C,

. : Ve A Memoir e

111. Clinical Articles

Canine LEczema—Its Treatment with T. C, I, Whole Liver Extract
supplemented with vitamins B. & C.—By M. S. Ganapathy,
G.M.V,C., B,V.SC,

YFowl Cholera—some interesting fcatures in a subeacute outbreak—By
S. K. Bhadury, G.B.V,c., FiG. ..
The Control of Suira in horses and camels of Jodhpur State.—By
Durga Dan

205

263
263
265
267

264

274

[2%3
~3
<33

%0



CONTENTS -—(contd.)
fV. Association News

Proceedings of the Madras Veterinary Assistant Surgeons’ Scrvice
Association—Annual Conference hield on 24-12-48 283

The All-India Veterinary Association—Statement of Receipts and
Lxpenditure of the Indian Veterinary Journal, Vol, XXIV ve 296

The united Provinces Animal Husbandry Stockmen’s Association 297

The Madras Veterinary Medical Association—Proceedings of the
Managing Committee meeting held on 5-12-48 ... 297

West Bengal Veterinary Medical Association--Proceedings of the

condolence meeting of late G. N, Roy Chaudhuri 298
" " —Proceedings of the first meeting
of G, N, Roy Chaudliuri Memorial Sub-comumittee .., 299
V College News
Last Punjaly Camyp Veterinary College ~Admission Notice 300
VI. News

NIV International Veterinary Congress—~Preliminary Annouucement 301
Dr. S. Dafta, B.5c., MR.C.V,S., DJT.V.M,, U.7.8,, FONLL 303
Mr. N, S, Sankaranarayanan, G.MLV LG 303
Capt, N, G, Tvenuar 303

©¢u::¢@@@@@«#@@@c@@@cﬂ:@@cﬁ:@ec%@
GROW MORE FOOD ¢
Purchase dependable World famous Mango Grafts,
— Papaya (Papila) Vegetable and Flower Seeds . 8
1} Papaya Washington, Hawiian and Honeyclew Rs 2 per pa
Potato Seeds (8imla) Rs, 50/~ per Md. per packet §
Q

FRESH FRUITS AND VEGETABLES 5 POUNDS BASKETS Rs. 6/. EACH
SPECIAL DAILY ARRANGEMENTS FOR THE SUPP ! GREE 3k
AND FRUITS BT MARKST RATEY, CREEN VEGETABLES

i CATALOGUE FREE.
BATALIAN SEED CO,,

Murad Ali Lane, e LUCKNOW, (U.p)
r:a-::-r:n:n::-::@r:ca@@@@@-:@cc:@@@@@@@c

Whben writing to advertisers, please mention this Journal,

(o=l

g:;u-:

THE
Indian Veterinary Journal

(The Journal of The All-India Veterinary Association)

Vol. XXV JANUARY, 1949 No. 4

General Axticles

AN ESTIMATE OF THE FOOD REQUIREMENTS OF MILCH
AND OTHER CATTLE IN INDIA AND SUGGESTIONS AS
TO HOW PRESENT AGRICULTURAL PRACTICE CAN BE

ADJUSTED TO PROVIDE THEM*

By
GRrAHAME WILLIAMSON,

Animal Husbandry Comumissioner with the Government of India
helped by K. P. R. Karth ¢ and Ram Swarup, Animal Husbandry
Bureau, Imperial Council of Agricultural Research

The available statistics concerning cuitivated crops, although they
are admittedly inaccurate, do provide a reasonuble working basis upon
which to make an estimate of the fodder derived from these crops but
in computing the part which the uncultivated sources of annual food play
and which, afterall, is the real mainstay of the livestock of the country,
only a few vague indications may be gathered from published figures.
Previous authors have used these in different ways and it is only a matter
of opinion as to how close or how wide they have come to actuals,

The fgures arrived at in this note, like those previously computed, are
not absolute but can be taken only as an approximate indication of the most
probable requirements and deficiencies. Only British India has been
considered.

The following cattle population has to be fed :—

. — SV, —

] Cattle l Buffaloes l Total

(Millions) | (Millions) |

(a) Weaned young stock {1 to 3 yearsold) l 17°4 59 233

() Idle male stock we | 22 02 | 24
{c) Cows ! 364 150 514
(d) Bullocks and bulls l 446 47 . 49'3

I

e

» pPresented before the Crops and Soils, Wing Meeting held in 'December 19:5
at Delhi,
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The major sources of cattle food are: (1) grass, (2} specially
grown fodder crops, (3) straws of food grains, (1) cotton seed and oilcakes,
(3) by-products such as bran.

Sufficient grass grows in the country each year to provide an
immense quantity of food for animals but, in practice, most of it has to he
obtained by grazing and thus its usefulness is limited to certain classes of
livestock, that is, those which have time to graze and need no special form
of concentrates. It is considered that these resources are available for and
can meet the requirements of idle male stock and all cows (excluding
female buffaloes used for milk production), that they meet half the mainten-
ance requirements of working bullocks, as these animals are tully employed
for about half the year only, and that growing young stock can obtain all
their requirements from this source. The amount of milk produced to-day
in British India is estimated to be 197 million tons, of which 3-3 million
tons are used by calves. Itis desired to increase that output some three
times but that target is, for the time being, unattainable and all that seems
practicable is an increase of 50 per cent to bring the total to 28 n;i]lion
tons. This involves no increase in the number of cows,

For purpose of calculation here, the food requirement other th
those supplied by grass can most conveniently be expressed
starch equivalent (S. E) and digestible protein (D. P.)
these which are needed are given in Table [.

an
in terms of
and the amounts of

TaBLE |

The starch equivalent and digestible profein required

Total requirements in million
tous per annum

Sk D.p,

Production requirements for 28 million tons of milk ‘ 8'85 143
Maintenance of 14 million buffaloes erage live .
weight 1,000 1b.) ot faverage live | 13:30
Maintenaunce of 49'3 million working bullocks and | v
bulls (average weight 600 1b.) for six months ‘? 1979 .
Requirements for work (medium work 4 hours daily at T e
411b. 8.E.and 0'81b, D.P, per day) | 3332 6'56
Total .| 7076 11°01
!

The ratio of D.P. to S.E, required is 1: 6.43.
foods which could provide that, the
the deficiency is stated in Table II,

: The nature of the
amounts available and the extent of
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TaBLE 11
Food necessary to provide tlie required proportion of D.P. and S. E.
l ] P at ’
J tage of . .
Propor- ng;cpno;’zfos prqduc- Required | Deficiency
—— tions tion jin million/in million
required |-~ - -—|in miltlhion| tons tons
S E. } D.P, tons
Green fodder 20 10 15 781 182'6 1045
Straw 12 225 00 872 1096 224
Cakes and seed 3 730 250 34 274 240
Rice and wheat bran 2 430 80 13 183 170

The gap between requirements and present production is very wide.
In trying to plan how these quantities can be made good, the human
requirements must, of course, receive primary consideration but by a
readjustment of the cropping programme it appears possible to meet the
needs of both human beings and cattle.

The caltivated land in India is now divided for crops roughly as

under :
Million acres

Food grains excluding gram 174
Gram e 15'5
Oilseeds 15°5
Cotton seed 14°9
Fodder crops 105
Others 50
Total 2805
Cultivable waste 92
Forests 67
Not available for cultivation o 94
Totat 5334

The present production of cereals is estimated by the Nutrition
Advisory Committee of the Indian Research Fund Association to be 13 per
cent short of human requirements and there isa 20 per cent shortage of
pulses and a 330 per cent shortage of oils and fats. It has been accepted
that as a result of various measures under consideration of the Govern-
ments, it is not unreasonable to assume that there will be a 50 per cent
increase in the yield from land in 10 to 13 years time. As that target is
attained it will be possible to produce 13 per cent increase in the present
quantity of cereals on 131 acres, releasing 43 million acres which may be
devoted, as suggested below, towards making up deficiencies in human
and livestock requirements.

As stated above the production of oils and fats needs to be increased
330 per cent in order to provide food for human beings. At the increased
rate of yield, the 155 million acres now used must be increased to 34
million acres and thus 18-3 millien acres more have to be used for that
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crop. At present 2-5 million tons of edible oil cakes are produced.  When
the arca and yield are increased, 823 million tons will be available-
Adding the uncrushed cotton sced which is fed at present, that is 094
million tons, the total of cakes and sced will amount to 9-2 million tons.
No increase in the acreage under cotton seed is envisaged.

To augment the supplies of concentrated food it is suggested that
the present acreage under gram and barley, which are good cattle feeds,
may be increased as muach as possible or crops of equivalent value where
gramn and barley cannot be grown.  Six million acres are, however, required
for the cultivation of green fodder; the remaining 185 million acres can

be devoted to the cultivation of gram and cereals for cattle. On that
acreage, 43 and 5 32 million tons respectively can be raised.

The six million acres which may be allotted to green fodder crops
along with the 10-3 million acres at present used should provide, on the
increased yield scale, the amount required. More nutrients can be made
avilable from this land if leguminous fodder like lucerne and berseem are
grown but, assuming that the present proportion between the various
fodders perzists, the 50 per cent increase of the present ontput of 7.5 tons
per acre on 163 million acres will produce 1836 million tons at 1125 tons
per acre, Straw will remain practically the same as at present. The food

provided when the above change is introduced in the cropping programme
will be as indicated in Table 111

Tapre 11

Food provided after changes in 1) cropping programme
e S

Total weight SHDS D P
Feeding siuffs Requirea] 1eed
. in [)X'O\,'if'}ed Provided e
million | forin Required m{\ol: e ‘Required mewdtd
o or
tons million
tons i
HFNM“* !
Green fodder 1826 | 185G | %
P86 s 1856 | o 7
Straw . 109 6 by | V66t 2574 ze
Total | - o — =~
a | ‘l 1202 | 4430 274 278
Cakes and seed I 274 g1e | | § = .
Rice and wheat bran 183 i).ln) \ ZO-EO' . 6~68 | 085 229
Gram 45 \\ 778 0-63 | 1'46 012
Barley .. 3 | T %9
532 ! 404 039
Total

2787 ' 1455 8§31 | 339
G T T T ——— T
rand Total 7079 1 5385 1105 617
Shortage - 11'94 5

. 4'88
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The only way in which this deficiency can be made upis by an
extended programme of making hay or silagg out.of the sgrplus grass
which is available during monsoon, and whxch. s oth'er\wse wastc;d.
There are 136 million acres of grazing land in British India. No Pref:lse
data are available as to how much grass this land prqduces. The' limited
information we have goes to show that. the productlon_ of grassis a}bout
two tons green per acre. A third of this can be made into hay ot silage,
giving the equivalent of 90 million tons_sof green grass. ASSumln'g tk}e
grass to have the value of 6-2 per cent S. l:.. gontammg 1.33D. P, 1_t wu'll
provide 5-6 million tons of S.E. with 1.2 million tons of D. P This still
leaves a deficiency of 6-34 million tons of S E. and .3-68 million ton_s of
D. P. That can be met from concentrated protein food of animal
origin of which fish meal should supply a large proportion.

It is recognised that while the ultimate pbjective must bF tl}e
provision of food which will allow the lcattle _of t?ns' country to maintain
health and to produce on the most paying basis, it is necessary in practice
to concentrate on intermediate goals whlch. can be ‘progresswely ralseq as
agricultural conditions improve. These intermediate -goals must d.lffer
from region to region according to markets, ‘"‘g“c"““fal_prgcgces,
prejudices, etc.; the exact goals are, therefore, a matter of individual
administrations to determine.

It is improbable that administrative units can become self-sufficient;
. ; tein concentrates must continue.

‘ter-adjustment in the supply 9f pro ;

llr‘lltlzi clzfss of foodstuffs being relatively non.bulky is transportable and thx}s

the difficulty is not insoluble. Table IV illustrates the present position in

regard to them.

TapLE 1V

Present position in regard to foodstuffs

——— R \

Present {ood available
expressed as

Ratio of
Province 7| D.P.to SE.
S.E. D.P

ot o e e e T | ’ T T
. . 6,206,579 73,703 | 1: 9121
Punjab L . 623,817 49,877 , 1: 125
Sind . T 2,933,233 87,165 1: 3366
Eeng;‘ R, 626,545 17,89 ! 1:3522

s53 . ; . ' ' |

{

The foregoing estimates give what is considered to be an all.India
picture of the stock fee position an_d needs, Asa ﬁrst.stage towax:ds the
ultimate aim, attention should be given to the prgductlon of what is now
recognised to be the primary human food requirement from cattle ag
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expressed by the Nutrition Advisory Committee of the Indian Research
Fund Association (1944) and the Agricaltural Policy Committee No. 3
(Agriculture, Forestry and Fisheries). that is, the production of more milk
and the work entailed in cultivating the land.

As far as the latter need is concerned, it must be admitted that what
bullocks there are do in fact cultivate the present acreage althongh on their
low nutrient level they do not do so in an economical manner but, for the
immediate present, the standard as it is must be accepted.

Such, however, need not be the cuse in regard to increased milk
production for it has been abundantly proved that immediate returns are to
be had from better feeding. If these returns are to he maintained and
increased, attention must bepaid to the development of the rising and
future generations of cows. As an immediate object then, the require-
ments may be expressed as the production of food for 81 million tons of
milk per annum, i.e,, 50 per cent more than the present supply and for the
growth of heifers. The food required is extra to that now grown and it
must be produced largely from concentrates because (1) the maintenance
requirements of the cows and buffuloes and the present supply of milk is
mainly derived from the bulky uncuitivated food; (2) a milk production
ration necessitates a high proportion of proteins; and (3) the milk is
required for heavily populated areas and if it is to be delivered there in the
fluid state, it must be produced in or near these areas; such areas have few
grazing facilities and so, for the most part, the milch animals and special
young stock must be stall fed, A certain amount of green fodder must be
provided because there is a lack of it in the present ration, The require-
ments, as far as milk is concerned, may, therefore, be stated as 2.56 million
tons of S.E. and 0:47 million tons of D.P. with a nutritive ratio of 1: 6.

The following feeding stuffs (Table V) fed approximately in the
proportion stated below, will provide that;

TapLE V
Extra feed requived for milk
‘ NN
Average Average Quantity
per cent of | per cent of | Proportion | recorded in
S.I, b.r, million tons
N U ,,. —-
Green fodder 10 15 | 20 10°22
Cakes and oil seeds 73 250 1 151
Gram or other legumes 71 130 2 102
Cereal by-products “3 80 | 2 1°02
I e

As regards feed for heifer calves, it is estima

ted that 8:8 million of
the present female young stock are undergrown and ‘

that early returns may
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be expected from better feeding. The nature of the concentrates they
need may be expressed as indicated in Table VL

TanrLe VI
Extra feed for heifer calves
Quantity
Proportion i {in million
2 tons)
|
Cakes and oil sceds 2 822
Gram or other legumes :12 16
Cereal by-preducts 032

The total extra requirements for both forms of production and the
present estimated production are given in Table VIL

Tanre VII

Total extra requircments

N 1 |
Estimated | Extra ; Percentage
present 1 (uantity \ of increase
production ! required desired
| |
e e ,' S S
I Million tons{ Millions
Green fodder O /‘gl 1 lgg‘; ;;
Cakes-and o1l seeds . i 118 iOO
Gram and pulses | 1 '3'2 ’ 134 102
Rice and wheat bran ‘ . |

A plan to meet these needs may be formglated on the same basis as
that previously used but in this case the proportions of the foods are some-
what different and although it cannot be assumed that a 50 per cent
increase in (he land yield can be expected in the time under consideration,
calculations may be based upon a proportionate increa‘se of 25 per cent .but
again human requirements from the land are gf primary consxdergtxon.
After human needs in cereals are met, 17 million acres of. land will be
released from these crops and simultaneously the production of cexteal
by-products will be increased by 0-13 million tons. By_the same practice,
0-62 million acres will be released from pulse pro@uctlon. On the other
hand, 124 million extra acres will be needed for gll crops if Fhe target is to
provide for even half of the present human deficiency, but it will provide
3.1 million tons of extra oilcakes. The immf:diate need of 10-22 million
tons of green fodder should be co\{ered in a 25 per cent increase in yield of
the present acreage. The position then would . b.e, in relatlc'm to the
Jimited target set, that there is a surplus of 2-27 million tons of oilcake and
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a deficiency of 118 million tons of gram and pulses and 1-21 million tons
of cereal by-products, while there is 322 million acres of land available for
further use. Itshould be employed for the production of either gram,pulses
or cereals which will approximately meet the balance of requirements.

A STUDY OF THE CELLULAR ELEMENTS AND HAEMOGLOBIN
CONTENT OF THE BLOOD OF SOUTH INDIAN GCATTLE

By
K. N. GOVINDAN Navag, K. T. K. NAMBIAR and G. A. SASTRY
Department of Physiology, Madras Veterinary College.

It has been known from a very long time that the cellular elements
of the blood of animals normally vary within limits and widely under
pathological conditions. Since the pathological variations are marked, an
enumeration of the cellular elements per unit voluine of blood is of very
great importance in clinical diagnosis. The clinical application is made
use of in veterinary tield also to a great extent. As the normal variations
in itself are of a wide range, correct data about the same under different
couditions is of importance in ariving at a correct diagnosis. Till now, in
this College, references were being made for the normal values to the
figures given in standard text books, all of which pertain to the foreign
breeds of cattle. How far these figures were applicable to the South
Indian breeds of cattle was not clear and, with this purpose, this work was
undertaken. Along with this, the normal differentjal leucocytic counts
and the Haemoglobin values were also estimated.

According to Dukes, the normal average R.B.C. count for cattle is
6.3 millions and for the W,B.C. count 7900 per Cmm; the differential
leucocytic count being—Lymphocytes 64 per cent, Neutrophiles 21 per cent,
Eosinophiles 5 per cent, and Monocytes 10%. The average Haemoglobin
value according to him is 12 gms. per cent.

Other foreign workers have observed that * blood Hb. in cattle and
sheep vary normally between 8 and 17% with an average of 11.5 per cent
and & figure between 9.5 and 13.5 considered as normal .”

In India, Sankaranarayanan (1937) and Mullick and Pal (1943&1945)
have done some work onthe haematology of Indian cattle and have
observed that the normal R.B.C. count in adult cattle in Izatnagar was 8.1
millions per Cmm, and the normal W.B.C. count was 9000 per Cmm-

The Hb. value actording to them was between 11 and 125 gms. pet
100 c¢. of blood.
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How far the above values can be applied to the South Indian cattle
has not been worked out till now and though ours is only in the nature of
a preliminary enquiry, and, not done in quite ideal and controlled
conditions, still, it gives us a fair idea of tlie normal values in the cattle of
this presidency.

TECHNIQUL

Oxalated blood was collected from healthy adult bullocks and cows.
R.B.C. and W B.C. counts were taken by means of the Thoma-Ze.iss
Haemocytometer and the diluents used were Hayem’s and Thoma's fluids
respectively.

Differential leucocytic counts were taken from an average of 300
leucocytes counted, and the percentage qf each category calculated.
Unoxalated blood smears were taken direct from the venous blood of the
animal as oxalated blood smears were not found to give satisfac?ory resul‘ts
due to the extreme shrinkage of the cells, and ccnsequent difficulty in
identification.

Haemoglobin estimations were made. in .GmS.. per 100 cc. of blgod.
The method adopted was Wong's method of estimation by finding the iron
content of the blood and subsequently the Hb. from t?xe same. Bat,
during the later stages of the work, the photoelectric-colorimetric methiod
(acid haematin) was used. The vanations in values between the two
methods adopted were very negligible.

The results of the analysis are given in the tables appended.

OBSERVATIONS

The average counts of R.B.C. and W.B.C. from 80 animals belong.
ing to the different breeds of cattle were found to be 6-33 millions and
8100 per Cmm. respectively. Individual variations existed from 4 to 10
millions in the case of R.B.Cs and from 4 to 14 thousands in the case of
W.B.Cs. The result of Hb. values obtained from 40 animals was found to
be 9.1 gms. per 100 cc. of blood with individual variations from
7 to 12 gms.

An examination of the differential leucocytic counts revealed a close
similarity in those of the 30 Mysore type 'of animals that were examined.
We may point out, however, that the animals referred to above, were not
animals possesing any pedigree or other relevent history sheets to certify
to their breed. But they were all animals having the breed characteristics
in their general appearance and build. From these data it is suggestive
that it is possible to have a distinctly similar leucocytic picture in each of
the various cattle breeds and a confirmation of this is possible only after a

3
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TaBLe I
TABLE 1
TP T e ; T Differential Leucocytic counts from the 30 Mysore iype of
. i W.B.C | Difforential leucocytic Counts 1 ib v
Sp. No R.B.C. in millions D POT el | T — ) imals Examined
per c.m.m. c.m.m. 1Lymphucyton}Nuufrophilos ‘}':v,)sinop}nl(:i! Monocyma. gms ati - '
1 6.705 S0 0. 9.9 9.0 I 1. [ N ! . )
2 7.240 20 .0 44 2d vz . Lymphocytes | Neutrophiles | Eosinophiles Moanocytes
: T4 o ey YA B 5. No. % | % %
4 4. L0l i 7. . o /
5 H.K sy 3300 14 0ot ‘ !
'? 12500 ' : .o EAL -
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more detailed examination. Here, we may suggest, that the proper place
for such work will be the various approved farms in this Province where

pure bred animals may be obtained and variations due to other factors can
be studied under controlled conditions.

In all these animals, a lymphocytic count varying from 60 to 70
per cent and neutrophilic count varying from 18 to 25 per cent were
obtained. The average differential count was: Lymphocytes 68

per cent; Neutrophiles—23 per cent; Eosinophiles—6 per cent and
Monocytes—3 per cent.

The comparative leucocytic picture from 37 other animals which
could not be described as belonging to any particular breed and were all
of the non-descript variety is given in the table. The average count in

these cases were Lymphocytes —5+4 per cent; Neutrophiles--36 per cent;
LZosinophiles —7 per ceat and Monocytes 3 per cent.
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BACTERIAL CHEMOTHERAPY IN VETERINARY MEDICINE*
by
JouN FRraNcis, B.sc., M.R.C.V.S.

Imperial Chemical Industries Limited, Biological Laboratories,

Wilmisolws Cheshire,

INTRODUCTION

By introducing the term ¢

chemotherapy’ Ehrlich intended to mark off
from the general body of pharmacology a particular type of investigation
having as its aim the discavery of chemical <ubstances acting specifically on
pathogenic infections. His motive was tn shift the interest of pharmacologists
from the host to the attacking parasite- The aim of chemotherapy was to find
substances maximally toxic for the parasite and minimally toxic for the host.
The development of this work was described by Dale (1923), who emphasized
that despite Elrlich’s concepts no really fundainental advance had been made
in our knowledge of chemotherapy.

With the advent of the sulphonamides Ehrlich’s general concepts were
largely confirmed and an immense impetus was given to chemotherapeutic
research, but a very large number of compounds usually have to be tested
before a satisfactory drug is produced, 1iven when one has found a highly
active drug there are many pitfalls, which are illustrated by the work on

~ Pl
4: 4’-diamino-diphenyl sulphonet H,N </ > SO, > NH.,. It was

criginally shown (Buttle c¢f al., 1937) that it was highly active against
streptococcal infections in mice, but it was soon found that, due to
methaemoglobin production and cyanosis, it was too toxic for use in man.
McEwen et al. (1941) found that it was well tolerated in cattle and starting
from these observations we began to study its properties.

We found that it was more active than any of the sulphonamides against
Str. agalactiae and produced the most persistent blood-levels in calves. Then
came disappointments. Moderately large doses in sheep were liable to produce
toxic nervous symptoms and the drug produced methaemoglobinaemia in pigs
and horses. It seemed, however, that it would be valuable in the treatment of
calf diseases until we found that, instead of being more active than the
heterocyclic sulphonamides against some gram-negative organisms, it was
active, being only about three times as active as sulphanilamide.
appeared that it would be much superior to sulphanilamide for the tre

less
Again, it
atment of

* This paper formed the basis of a talk- given to the Eastern COunIieg v e
i i - ° - et c
Society in May 1946, ‘Veterinary Record’ Z2u: March 1947, ermary

+ Henceforth called 'sulphone.”
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maslitis by oral dosing, but then we found that, in contrast to sulphauilamides
it produced lower milk than blood-levels. Because of its lower toxicity and
much greater activity it appears, however, that it may have a place in the
treatment of mastitis by oral dosing.

Sulphone persists very well in the milk following injection into the
udder, and is probably more persistent than any of the other sulphonamides
(Francis, 1947). It appears, therefore, that it will be the sulphonamide of
choice for this purpase. Good results have been obtained in preliminary
experiments, but final conclusions must await more exteusive trials.

THE PHARMACOLOGY OF THE SULPHONAMIDES

Information obtained by giving Single, Oral and Intravenous or

Intraperitoneal Doses

We have studied the bahaviour of the common sulphonamides in the calf,
sheep, pig and horse, following a single oral and intravenous or intraperitoneal
dose of each druz, This has euabled as to veach conclusions councetning the
absorption and exacretion of the sulphonimides in the various species,

7t SULPHANILAMIDE O3 GMs/ho

6 F PIGS e .
L HORSES ~ oo -
H : CALVES +«r- -
co COWS -~ -

st SHEEP  oan

RN I

0 10 g 30 0nouns 50
Figure 1. Blood-levels produced by sulphanilamide in animals
following oral dosing.

The simplest method of expressing the results is to measure the blood.
tevel curve area (B L.C A), which is a function of the concentration of drug
in the bload and the time that it peraists (Figure 1),

In general, the calf and sheep absorb and excrete the drugs more slowly
than the pig, and the horse occupies an intermediate position. If, however, the
B.L.C.A.s given by all the seven drugsin each species are averaged, the
B.L.C.As in the calf, sheep, pig and horse are almost identical. On the
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other hand, there are important differences in the behaviour of individual d'rup:s

in the various species (Table 1); the behaviour of sulphanilamide 1n various
species is shown in Figure I,

TasLE I

Relative Blood-level Curve Aveas in Animals produced by Various
Sulphonamides. In each Species Sulphanilamide has beesn

given an Arbitrary Value of 1

! Calf | Sheep| Pig | Horse |Average
l
Sulphanilamide E 1.0 1.0 1.0 1.0 1.0
) (1) (29) | (1.9) (1.9)
Sulphathiazole 0.41 | 0.014 | 0.28 0.38 0.27
Sulphapyridine 106 0.098 0.57 1.0 0.68
Sulphadiazine 0.37 0.27 0,39 1.3 0.58
Sulphamerazine ., 39 1.1 1.32 1.6 1.98
Sulphamezathine ... 25 0.04 232 1.8 1.81
Sulphaone o 6.5 0.15 1.54 2.2 2.93

Figures in brackets show the I.L.C.A. of sulphanilamide in each
species when the area in the calf is given a value of 1.

The average B.L.C.A.s produced by each of the drugs in the four
species are shown in Table I. It will be seen that if sulphanilamide is given a
value of unity, sulphamezathine and sulphamerazine produce B.L.C.A.s of
about 2 and sulphone of 3. Sulphadiazine and sulphapyridine produce
B.L.C.A s of about 0'6 and sulphathiazole of only 0°3. From a consideration
of these results and those obtained following intravenous inoculation in the calf
and sheep and intraperitoneal in the pig, we can reach the conclusions shown in
'F'able II (overleaf) concerning absorption of the various drugs and their
disappearance from the blood.

These reaults give a correct general impression concerning the behavigur
of the different drugs in the four species studied, but there are a number of
species differences which should be noted (Table I). In the sheep (and probably
the cow, see later), sulphanilamide produced relatively better levels than in the
other animals and sulphathiazale was particularly poor. In the calf sulphone
was outstandingly persistent, but sulphanilamide produced poor levels. In the
pig sulphamezathine was outstanding, and although it also produced the best
levels in the horse, sulphadiazine gave higher levels than in the other species.
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The Average Behauviour of Various

TaBLE 11

Sheep, Pig and Ho."se

Sulphonamides in the Calf,

$
Absorphon f

Disappeatance

{rom Blood

Su!phammm\de e + + + ; +
Sulphathbiazole ‘ ot
Sulphapyridine . + + ! 4
Sulphadiazine ! +4- ; + 4 .
Sulphamerazine A + 4 (/ 4+ +
Sulphamezathine ... i F 4+ { 44 A
Sulphone } F 44+ i 4+ 4

= (t Very poor : Very rapid

+ v e e {Joor I‘ Rapid

e e i Good Moderate

+ + + o L Verygood |  Slow

+ + 4 in both cch\mns indicates that good blood-levels are produced,

We were particularly interested in the behaviour of sulphone in the calf,
and the effect of giving single doses of (-2 and 04 gom./kg. as well as
01 gm.tkg. were studied. It can be seen from Figure 2 hat a dose of
Ol gm./kg. produced a maximum blood-level of 3-8 mg.%, but increasing it to
02 and 04 gm./kg. only produced maximum blood-levels of 5:G and 64 a7y Jo.

Jiveh SULBHONE W CATTLS. oW pea o8 —— .
CTOW 1N UORER  sccon &7 GNS KO
CALF pem O3 ..
6 . KEROS w e e 03 GHSI KN
PER QS ~a -8~ Q4GRS
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- .\.
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3 3 i, " 5‘
0 % dars

Figure 3. Rlood-levels produced by various doses of sulphons
in the cow and calf when given per os and into the udder,

This behaviour is not surprising when one considers the very low
solubility of sulphone and indeed is advantagecus, for it will be seen that a
single oral dose of 0-2 gm./kg. produced blood.levels above 1 mg.% for five
days. ¥ None of the calves to which we gave 04 gm./kg. showed toxic

e

* sTEwARu, 1.8, (1947, Vet Rcc., 59, 21—7}, has showa that this drug need
only be given once every forty-eight hours to produce good therapeutic results,

3
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symptoms, but this dose is probably approaching
compound, 4 : +'-nitrodmino-diphenyl sulphone (
except that it was evén more slowly absorbed.

‘ the limit of safety, A related
36+') behaved in a similar way,

Four sheep were given doses of (-2 ' i
‘ < gw./kg. of sulphone. Average maxi-
mum blood-levels of about 7 mg.% were produced after 24-32 hours (Table 111).

Two of the sheep died, however

‘ , and one of the others
toxic symptoms but eventy chowed severe

ally recovered  ‘The toxic acti : i
sheep a‘ppears . to be exerted on the nervous system, \l;/liltc;::):: S(;:;:}:?;;m ;::
eﬂ"ec'ts in c.letml it may be sajd that the first symptoms are excit t;g and
ataxia, ’\thch begins in the hind limbs; there may be a nervous n;d;:ne] ’f tll:e
head. . T he.animal soon falls to the ground and lies on its side, 'l‘henxfocs)c may
be poxntt?d in a direction at right angles to the spinal cord, in the dorsal l lane
Both pairs of limbs may be extended in a forward positi’ou or there m{: bt;
gallopmg movements. Breathing is rapid, the temperature elevatéd and‘ :]here
is ot:ten a nervous twitching of the lips or grinding of the teeth ’ Sh 5
fzoutmu?d in this state for forty-eight hours but eventually recovt;red ei? is
m'terestmg to note that recovery occurred when the blood-level was consid bl
higher than when the symptoms began. Other evidence suggests that the erat );
nervous system may acquire a certain tolerance to the toxic effects of sulifhnox::

' We' have made a less complete study in the cow,
high ac.nvlly of sulphone against S¢r. agalactiae we hav
sulphanilamide and the results are shown in Figure 3.

but because of the
e compared it with

a4
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Frgure 3. Blood- and milk-levels in the cow produced by

sulphanilamide and sulphone Jollowing oral dosing (three
cousr used for eath drug),

It can be seen frotm ‘Table 1V, in which the figures for the calf are

lticluded; that B.L.C.A. produced by sulphanilamide was twice as great in the
cow as in the calf.
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TaBLE III
Blood-Levels Produced by the Administration of 002 GM./KG, of
Sulphone per os to Sheep

Exp. Sheop Time in Hours { Time in Days
No. - 1213 14 fs |67 24 [32]48]56| 3 | 4
e e B e e e
8 .. 33 |—f~ = =1 —=1=| —|720}46|60 36| 07 0
15 .. 17 1.8/ 2636 421 4852 46| 66/]10.4 Dsad
16 .. 22 |15 22)26 | 30|36 |30 32) 52|62 )52 | 65 | Dead
43 ‘ 5 |18 2627 293638 40 426652 44| 44 2.0
- T _——-_\’J" { ' ‘MJ i H
Averago }1.712.47;2.9733,371 40 24.033.9315.75}635%.47 54.83’ 2.55 ‘ 1.0
TABLE 1V

Blood and Milk-level Curve Areas following a Single Oral or
Intramammary Dose of 60 G.M. of Sulphone to Cows
and 01 G.M.[K.G. to Calves*

- ‘r Sulphani)Wm
' Blood | Cows orally ! 1 212
udder 50
Calf:oraly | 0 285
ME»‘TW 1-22 ; 084

¥ A dose of 60 gm. in the cow is probably slighty more than 01 gm./kg.

Sulphone produced a slightly greater B. L. C. A. in the calf than the
cow, and the shape of the curve was entirely different (Figure 2). As far as
we are aware, this is the first time these differences in behaviour between the
calf and the cow have been reported, and we now have evidence that they
are due to the excessive acetylation of sulphanilamide in the calf. Drugs
which give good levels in the calf are not excessively acetylated. The
blood-levels produced following injection of sulphone into the udder (Francis,
1947) confirm this belief and indicate that there is no important difference in
the rate of excretion from the kidney of the cow and calf. It was dis-
appointing to find that the milk-levels produced by sulphone were anly about
one-third the blood-levels in normal cows, whereas the milk-levels produced by
sulphanilamide were a liltle higher than the blood-levels (Figure 3).

Discussion and application of results
General Considerations

‘The effectiveness of any chemotherapeutic drug depends on the blood-
levels it praduces and its infrinsics antibacterial potency. The average blood-
jevels produced by the commen sulphonamides are shown in Figures 4 and 5,
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Despite the great amount of work done on the chemotherapeutic activity
of the sulphonamides, some of which is summarized in Table V, it is even now
very difficult to state precisely their relative antibacterial potencies.

Our own results and those of others show that their potency may be
very different against different organisms and may vary against the same
organisms in different media. [n Table V an attempt has been made to
relate our own findings to those of some other workers.

The action of sulphanilamide was first demonstrated against Group A
streptococci, and it will be seen that against this organism the heterocyclic
sulphonamides (all the newer derivatives except sulphcue) are only one to two
times more potent and sulphone three times more potent than sulphanilamide.
Against pneumococci the difference is greater and it will be realized that
sulphapyridine, the first of the heteracyclic sulphonamides, was introduced
largely for the treatment of pneumoniain man, The position is entirely different
with the gram-negative organisms, The activity of sulphanilamide is so low
that it is practically useless, but the heterocyclic sulphonamides are quite active.
Sulphone, instead of being even more active, however, is only about thrice as
potent as sulphanilamide. Of the heterocyclic sulphonamides sulphapyridine
generally appears to be the last active. We found sulphamerazine and
sulphadiazine more potent than sulphamezathine against p-rtsteurella seplica
infection, but Schmidt et al. (1944) tested these three compounds against
five different infections in mice and found, on the average, that sulphameza-
thine was slightly more potent than sulphamerazine and less potent than
sulphadiazine. There was very little difference in their relative potencies
in wvitro. Schmidt et al.  (1944) found sulphadiazine slightly the more
potent 712 vitro, but Schweinburg and Yetwin (1945) found that sulphameza-
thine was on the average about three times more active than the other two

drugs against ten species of intestinal pathogens, although this finding
should be treated with reserve.

Sulphathiazole may be slightly more active against streptococci than the
three drugs just considered, but there can be no doubt that it is definitely more
potent against the majority of gram-negative organisms.  Unfortunately there
is little precise information based on the result of animal experiments. Asa
generalization and with full knowledge that there may be exceptions, it is perhaps
permissible to say that sulphamezathine and sulphamerazine are one.-and-a-half
times more potent than sulphapyridine and sulphadiazine is slightly more potent.
Sulphathiazole is probably one-and-a-half to two times more potent than
sulphamerazine.

Toxicity of the Sulphonamides for Animals

The toxicity of sulphone has already been described. The only animal
in which it is entirely satisfactory for systemic use is the bovine, Three calves
in poor condition, recently arrived from market, died after large doses of

e
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sulphone, but from the published evidence (Francis, 1946b) it seems that it is
no more toxic than sulphapyridine or sulphathiazole for the calf. McEwen
et al. (1941) found that doses of approximately 0-3 gm./kg. of sulphone
produced moximum blood-levels of 12-16 mg.% in heifers. In only one anknal
were toxic effects observed, and McEwen concluded that the drug was better
tolerated than sulphanilamide, which often produces diarrhoea in cattle. These
results conform with our own findings and it appears that sulphone is very
well tolerated by the cow. O the other hand, published evidence (Francis,
1946b) indicates that suiphathiazole and sulphapyridine may quite readily
produce toxic effects in cows.

There is little information concerning the other sulphonamides but
Thorp (1945) found that sulphadiazine fairly easily produced toxic effects in
calves. Our own observations, together with those in man and laboratory
animals, indicate that sulphamezathine is the least toxic of the sulphonamides,

TREATMENT OF ANIMAL DISEASES WITH SULPHONAMIDES

Because large numbers of animals are not hospitalized, reliable
comparisons between the value of different drugs in many conditions are almost
entirely lacking and are unlikely to be obtained in the near future. From a
consideration of the pharmacology of the sulphonamides and their antibacterial
potency some tentative conclusions have therfore been drawn concerning their
probable relative value in different animal diseases. It is fully realized tnat
these tentative conclusions require confirmation in the natorally occurring
diseases and the subsequent account should be read with this proviso in mind,

Pneumonia and Septicaemia in Cattle, Sheep and Pigs

The heterocyclic sulphonamides are highly active against Past. septica, ‘
which is commonly associated with pneumonia {Table V), and in the calf it is
probable that sulphamezathine and sulphamerazine would be the most eﬁ”ec\tive
drugs and that there would be little difference in their potency. Sulphathiazole
and sulphadiazine would probably be less potent at equal doses, but with
frequent large doses sulphathiazole might be that most effective drug, if it were
not toxic. Sulphapyridine and sulphone would be less potent than the other
drugs and sulphanilamide almost without action. These conclusions are
generally confirmed by the findings of Throp (1945) and it is iuteresting that
sulphathiazole in large doses is probably the most effective of the sulphona- -
mides against bubonic plague {Sokhey and Wagle, 1940), although Past-pestis
appears to be more resistant to the sulphonamides than Past. seplicu,
Streptococcal and pneumococcal septicaemia and pneumonia occur occasionally
in the calf, and when they do sulphone would undoubtedly be the drug of choice,
In the sheep, sulphamerazine, followed by sulphamnezathine, would probably
be the drugs of choice against pasteurella infections, which are commonly
associated with pneumonia in these animals; sulphathiazole and sulphapyridine
produce very poor blood-levels in the sheep. For the joint-ill in lambs, which
is caused by streptococci, sulphanilamide will remain the drug of choice, -
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In the pig sulphamezathine would probably be ocutstanding, followed
by sulphamerazine, and the same would be
Haemophilis influenzac.

true of infections due to

Enteric Infections in Calves und Pigs

It has been commonly’ assumed that sulphaguanidine, or one of the
newer drugs which maintain a high concentration in the bowel, would be
indicated for the treatment of euteric infections, Whenever these become
serious, however, there is invasion of the intestinal mucosa, and frequently in
calves and pigs a septicaemia. \Work on coccidiosis (Steward, 1946) shows
quite clearly that for the treatment of an infection in the intestinal mucosa it is
the blood-level which is iinportant, and there is increasing evidence in human
medicine that the potent, readily absorbed sulpnonamides are much more active
than sulphaguanidine, and probably more active than such drugs as succinyl
sulphathiazle. For instance, in the treatment of bacillary dysentery, Eisenoff
and Goldstein (1943) obtained complete or temporary elimination of intestinal
pathogens from 80% of patients treated with sulphathiazole, 70% with
sulphadiazine, 63% with succinyl sulphathiazole and only 37% with
sulphaguanidine. Scadding (19+5) also concluded that the well-absorbed
sulphonamides were probably more effective than sulphaguanidine, and
emphasized the importance of concentration in the bowel wall, i.¢. the blood-
level. Some workers, such as Wise and Auderson (1944 and 19+5; see also
Francis, 1943 and 1946)), have reported good results in the treatment of calf
scours with sulphaguanidine, but others have obtained negative results, Itis
generally recognized that sulphaguanidine has only low antibacterial potency
and Brownlee (1945) found it practically inactive against strains of B. coli
isolated from calves suffering from calf-scours. The U,S. Army authorities
now recommend sulphadiazine for the treatment of entetic infection in man.
As far as one can judge from the available evidence the relative values of
sulphamezathine, sulphamerazine, sulphadiazine and sulphathiazole would be
roughly the same as in Past. septica infection and they would all be better than
sulphaguanidine. It should be realized, however, that many of the organisms
causing enteric infections are much less susceptible to all the sulphonamide
drugs than is Past. septica.

Diseases of Horses and Foals

The horse is the only species dealt with in which haemolytic streptococci
are the common pus-producing organisms and “‘secondary invaders.” Information
concerning the important group of respiratory diseases in the horse has been
reviewed by Francis (1942). In some, if not all, a virus, is the primary
aeliological agent, but Group C haemolytic streptococci play a very important
role, and against this organism there isnot a great difference in the relative
potencies of sulphanilamide on the one hand, and the heterocyclic sulphona-
mides on the other. For this reason and because they do not prodace much
better blood-levels in the horse than sulphanilamide, the latter drug will
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prabably continue to play an important part in the treatment of equine
respiratory diseases.

Horses take sulphamerazine, sulphamezathine and sulphadiazine in their
food more readily than Sulphapyridine or sulphathiazole and there is probably
little to choose between the three former drugs given orally, but sodium
sulphamezathine would be the most suitable for injection. Sulphanilamide is
of little value for the treatment of the enteric and septicaemic conditions of
foals which are usually caused by various species of gram-negative organisms.
‘T'he heterocyclic sulphonamides are, however, active against most of these
infections and their pharmacology in the foal and horse is probably similar.
Su]phdne cannot be given for the treatment of pneumonia because of
methaemoglobin production, but it may be valuable for local application to
wounds.

Driseases of Poultry

We have done no work with poultry. The results of Marshall (1945),.
however, indicate that the relationship between the blood-levels produced by
the various sulphouamides in chicks is very similar to the average relationship in
the four species we have studied {Figures 4 and 5), except that the levels of free
sulphanilamide are very low and this drug is known to be valueless in poultry.
Isoultry suffer chiefly from salmonella and pasteurella infections; suipha-
thiazole appears to have been used most extensively against bacterial infections
without any real trial of the other drugs, and variable results have been obtained
(Hinshaw and McNeil, 1946; Bankowski, 1943; Wernicoff and Goldhaft,
1944). Sulphamezathine, sulphamerazine and sulphadiazine would all probably
be more effective drugs. These conclusions are supported by the results of
Severens et al. (1945), who found that sulphamerazine and sulphadiazine were
the most effective of seven sulphonamides tested against S, pullorum infection
in chicks. Birds treated when one day old contained no pullorum agglutinins
in their blood when nine months old.

DOSAGE OF THE SULPHONAMIDES

trom the results described in this paper, together with those obtained by
Francis (1947), when repeated doses of the sulphovnamides were given tio
animals, the following doses appear suitable. In calves and pigs an initial dose
of 0-1 gm./kg.* followed by 005-0-1 gm./kg. of sulphamezathine or
sulphamezathine or sulphamerazine once daily would be adequate (Figure 6),

"although larger doses of sulphamezathine may be given with safety when this is-

desirable. In the horse and the sheep the daily dose should not be lower than
0-1 gm /kg., except with sulphone, Calves and pigs need not be dosed more
than once daily, with the foregoing drugs, but dosing twice daily is probably-
desirable in other animals. Slightly larger doses of sulphadiazine and larger

* A dose of 0,1 gm,/kg. corresponds to a dose of 1 drachm/G0 1b, or 1 0z,/6 cwi,

4
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daily doses given at intervals of eight or twelve hours, of sulphapyridine,
sulphanilamide and sulphathiazole, dre probably necessary,
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Average blood-levels in calves given an initial dose of 01 gm./kils
Jolloteed by four mare doses of 0:05 gm. [kilo once daily. '

‘Blood samples were tahen in the afternoon, seven hours afier dosing,

and in the morning {momediately before dosing, i.e. tweentyfour houys
after the previous dose,

PENICILLIN

This drug will obviously continue to play a major part in the

themotherapy of human infections.  The position in animals is entirely

different : many of the important animal diseases are caused by organisms
relatively resistant to penicillin, and in addition penicillin is a drug difficult to
administer in practice unless new methods are developed.

Apart from streptococcal mastitis, which will be considered separately,
there are two organisms against which penicillin may be useful. They are
C. pysgenes and Erysipelothrix rhusiopathiae.  Despite a belief that the
sulphonamides exert a beneficial effect on ‘snmmer mastitis ’ and other
C. pyogenes infections (Roach, 1945; Lovell, 1945) we have found that they
have no action against C. pyogenes infection in the chiCk-embryo and only a
very slight action against this infection in the mouse : a result simdilar to that
obtained by Kolmar (1941) against C. diphtheriae infection, and confirmed by
the clinical observations of Arthur (1943), Curtis (1945), Berger (1945). We
and other workers (see Woodbine, 1946) have found that the sulpnonamides
have no action against E, Jhusiopathias,  We have found that penicillin
inhibits the multiplication of C. pyogenes in the chick-embryo and protects
mice from an acute infection. On the other hand, it has had little or no effect
ot a few established cases of summer mastitis which we have treated by the
infusion of 50,000 units per quarter. and Arthur (1947) has found that much
laiger doses are ineffective. Again, similar results have been obtained in the
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treatment of C. diphtheriae infectiori of guinea-pigs: penicillin _is effe‘ctwg
against an acute septicaemic iufection but not a chranic local lesion (Ercoli
¢t al., 1945 ; Young and Mood, 1946).

Conflicting results have been reported councerning the value of penicilli.n
against E. rhusiopathiae infection in mice. Harvey et al. (1945) ffounccll i:
highly effective, but Woodbine (1946, who gives other referc?nces) f)un "
ofalittle value. In any event immune serum is very effective against this
infection in pigs.

(]
Penicillin is of value in thz streptococcal infec'tions of .h‘or‘ses, bludt }2(\)71:
and Dimmock {1946) found that about 300,000 units of pemcllllm wou : /
siven to an averaged-sized horse every three hours to 'mamtam a equale
tt)(l)ol;;j;:/’:)swa procedure which could obviously only be carried out on valuable

imals.
animass MASTITIS

The treatment of mastitis undoubtt.adly p.resents thed m'ost xtn}:poret;rl);
problem in the bacterial chematherapy of animal diseases, aun stfncei e oy
i the Continent which led to the development o tlfe ac
e fon the treatment of mastitis were completed {see Francis, 1943) a
componnt® grld work has bsen carried out. There have, hc.»wever, been
gfcﬂt‘d_eal Off . laboratory studies of the action of chemotherapeutic cc?mpou.nds
Surprlsmgly ewl act;‘ae Thisis no doubt largely because reproducible infections
e Sbtr' ﬂgat:blish;d in laboratbry animals, We have now produced such
haq 1r;OZtic(jfxnineschick-embryos and mice (Francis and Peters, 1947).

an infe

Treatment with Sulphonamides and Antiseptics

Sulphanilamide given orally has become the standard treatmfant for acut:
al mastitis, but although it often prod.uces a m:ar}ted xm‘provemen
StreDtOCCfC_C i} Jdition there is a cansensus of opinion that it is of little val'ue
in the d‘lmc'a 00;1 infection (Report 1946b; for other evidence see Franc.xs,
for eradea o od“;—l" nett, 1945). Good results have been claimed following
L943; Roach 'an i gde a.r,ld tyrothricin, but both substances tend to be irritant
the use of Slvet c’re damage to the udder (Schalm, 19443; Andberg .and
A Seved 1944). We found them to have little or no action against
Weirether, 1.9 ’(3. afnction in the chick-embryo, and according\ to Klusseodorf
e ﬂgﬂlﬂctmeén.ed used less frequently in practice. Our work on the va:lue
(19“5)‘ they‘ . flu;::hick-embryo supparts the conclusion reached from a review
of anme.pms - Zp‘rancis 1943) that acrifiwvine is the most effective of the
of Fh'e llfe“};l;fie isa corr;plete consensus of opinion that the most favourable
a.cndmeS- t eent is when the cow is nearly or completely dry,-and Schalm
oe fo)rhtrea ?\‘/en spacial atcention to this subject; but even then only about
(529:221’% oi;sbgacteriologica\ cures may bz expected with one treatment,

[t appears that sulphanilamide in oil is one of the most effective treat.
ents and certainly less liable to damage the udder than most others (Swegt
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et al., 1944; Johnson, 1944; Edwards and Browalee, 1946). The results
obtained with most of the older remedies, however, have not been outstanding,
and Roach (1945) stated that the general feeling of research workers in this
country is that a bacteriological cure of Str. agalaciiae mastitis is something
of a rarity.

From our work in the chick-embryo, the mouse and in milk (Francis,
Peters and Davies, 1947b) we concluded that sulphone was three to four times
more potent than sulphanilamide against Str. agalactiae, being the most potent
of the su!phonamide group of drugs. In addition, it is about ten times more
persistent in the cows udder than is snlphanilamide and probably the most
persist: nt of all sulphonamides. We found that a dose of 10 gm. infused into
a lactating quarter, or one affected with acute mastitis, may be laft in for two
to three days and during this period maintains high milk concentrations and
relatively high blood concentration (Francis, 1947).

Suspensions of the sulphonamides are not always easy to inject into the
udder, and with the exception of sulphacetamide their sodium salts are too
irritant for this purpose. There are, however, a number of complex soluble
derivatives of the sulphonamides which can be used, but it should be clearly
realized that their activity depends solely on the amount of sulphonamide which
they coutain, and the sulphonamide in these
necessarily in an active form,

complex soluations is not

We compared the activity of a number of soluble derivatives in the
chick-embroyo and mouse (Irancis, Peters and Davies, 1947¢). The general
conclusions were that sulphanilamide L.S F. was largely inactive due to the
stability of the complex and sulphacetamide was also of very low poteucy. On
the other hand, sulphanilamide aud sulphone E.Q.S., solupyridine and

soluseptasine had about the activity one would expect from their content of the
respective parent compounds.

Doses of 10-20 grammes of sulphone infused into ali quarters of dry
cows produced effective milk concentrations for long periods and blood
concentrations for 5-15 days. These results led us to believe that sulphone
would be a considerably more effective drug than sulphanilamide for infusion
into the cew’s udder and some preliminary trials have been carried out. Dry
cows which had shown clots in the milk or other evidence of mastitis during
their previous lactation were injected by J. Berger’ MLR.C.V.S. 14 addition
we have carried out work on eradication in two herds badly infected with S¢r
agalactiae. The combined results with sulphone are sh
they are good the effect of a simultaneous sing
and 50,000 units of penicillin was tried,

own below, and while
le dose of 10 gm. of suiphone

It will be seen that all of 20 noo-lactating quarters were freed of infection
and 89% of 34 lactating lactating quarters.

] | These are very goad results for a
single injection treatment and if they are con

firmed it appears that the method
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will provide a really practical means of treating clinical streptococcal mastitis
and controlling the infection. In the two herds we have studied the infection
has been controlled for fourteen and four months respectively.

Number of Quarters

‘ |
Treatment Dry { Lactating ‘ Total
s S s e A
- T I - B B
& S L 5 I O
. slw|g|= g =
i
Sulphone, 10-20 gm. single dose | 35 82 16 69 | 51 784
: |
R |
Sulphone, 10 gm., penicillin y‘ '
5%,000 units, single dose 20 | 100 34 89 | 54 944
U : |
Total ., .o .. -, 55 89 50 84 11 105 866
Report, 1946a. Penicillin, 140 579

100,000 units, “single dose

Both for the treatment of acute mstitis and for the treatment of dry
cows only one injection has been used. This is a very important feature and
tozether with the fact that sulphone can be suspended in oil and dispensed in
single-dose collapsible tubes renders it much the simplest method of treating
mastitis.

Treatment with Penicillin

Penicillin, given systemically, does not pass into the milk {Seeley et al ,
1945 ; Barker et al., 1946) but there are now quite a number of papers on its
value when injected into the udder. As usual, widely differing results have
been obtained by various investigators but they cannot be reviewed here. An
Americarn Committee (Report, 1946a) states that the infusion of 25,000.~50,000
units of Penicillin per quarter on four successive days produces a cure in most
cases of Str. agalactiae infection. They state that a sfngle.dose of }O0,000
units will produce a cure in about 75% of quarters but in trials o'rgam{'zed by
the A.R.C. {Report, 19465) only 57:9% of 140 quart'ers trea:ted in this way
were cured ; these results are no bette.r than those'clalmed .Wlth many of the
older treatments. Two treatments with 20,000 units at an interval of 24 hours _
gave 79-9% of cures, but more frequen.t trgatments were not advantageous.
Less satisfactory resylts have been obtained in the treatment of staphylococcal
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mastitis (Schofield, 1946). Tt would appear that penicillin will not be so effective
that bacteriological control of treatment becomes unnecessary, and treatment
is more difficult than with sulphone. The reason why penicillin does not
produce a higher petcentage of cures may be that it does not reach all parts of
the udder, whereas sulphoune is absorbed into the blood stream and again
secreted in the milk.

Murnane (1945) showed that penicillin was much more persistent in dry
than lactating quarters, aud quite apart from this, penicillin {or any other non-
irritant agent) does not have to be milked out when the cow is not in lactation.
For these reasons and because there is a greater tendency to recovery when
the cow is dry it appears that special attention might well be given to the-

treatment of dry cows. ,

SUMMARY
1. The relative potencies of various drugs against Str. agalaciiae and
Pust. septica infections are described. The behaviour of the sulphonamides
when given by a variety of routes in the cow, calf, sheep, pig and horse has
been studied.

2. The heteracyclic sulphonamides are only one to two times more
potent than sulphanilamide against streptococci, but 4:4'- diamino-diphenly
sulphone is three to four times more active. Sulphanilamide is of very low
potency against gram-negative organisms and the heterocyclic sulphonamides
are three to nine times more potent. As a generalization, it may be said that
sulphamezathine and sulphamerazine are about one and a half times more potent
than sulphapyridine, and sulphadiazine is slightly more potent.  Sulphathiazole
is prabably one aud a half to twa times more potent than sulphamerazine.

3. It is emphasized that mastitis associated with Str. agalactiae is
probably an infectious disease which can be eradicated from a herd, area or a
country. In this it differs from other forms of mastitis.

4. Acriflavine probably remains the best of the 'antiseptics’ for
injection into the cow’s udder. Tyrothricin and silver proteinate were of very
low activily against Str agalactiae infection in the chick-embrys. Suspensions
of sulphonamides in oil are almost certainly superior to the available soluble
derivatives of the sulphonamides for injection into the udder.

5. The value of sulphone for the treatment of mastitis by oral dosing
is reduced because it produces lower milk than blood-levels, but it is probably
the most persistent of the sulphonamides when injected into the udder. This,
combined with its high antibatterial potency, strongly suggests that it will be the
sulphonamide of choice for the treatment of mastitis, Daoses of 10-20 gm. per
quarter have been used and we have succeeded in controlling mastitis
associated with Sf#r. agalactiac in two badly infected herds. In addition,
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Mr. J. Berger, M.R.C.V.S., has bad gosd results using the drug in practice.
Although the drug is specially recommended for the treatment of dry cows, good
results have been obtained in the treatment of acute and latent mastitis in lactat
ing cows when the drug has bezn left in far two or three days without milking.

It is evident that at last two injections of penlcillin have to be given to
obtain the best results in the treatment of mastitis and, in addition, the watery
solutions of penicillin which have been used are difficult to handle in the field.
In contrast, we have used sulphone in collapsible tubes with a nozzle attached.
This greatly facilitates treatment aud there is no danger of spreading infection,
because a separate tube can be used for each quarter.

6. Sulphone produces the most persistent blood-levels in the domestic
animals, except in the pig, where its place is taken by sulphamezathine.
Sulphone is less toxic than sulphanilamide for the bavine, but in other species
it produces various toxic effects. Apart from sulphone, sulphamerazine and
sulphamezathine produce the best blood levels, being matkedly superior to
sulphadiazine and sulphapyridine, which in turn are much’better than sulpha.
thiazole. There are, however, variatiias in the diffsrent species which have
been shown in tables. From a considsration of thasefacts, tyzsther with vthe'
relative patencis of the sulphonamides, and evidence from the literature, the
following conclusions are drawn cocerning the probable value of the various
drugs for the treatmtnt of diseases in the different animal species: final
conclusion must, of course, await extended trials.

7. For the treatment of pneumonia in cattle, sheep, and pigs, sulpha.
mezathine and sulphamerzine will probably be the most effective drugs, although
sulphathiazole might be the most active if given frequently and in large doses.
In streptococcol or pnenmococcal septicaemia and pneumonia in the calf
sulphone would be outstanding.

8. There can be no doubt that sulphaguanidine is contraindicated for
treating the entric diseases of animals, because other drugs are more effective.
There may be little to choose between the value of sulphamezathine,
sulphamerazine, or sulphathiazole in these conditions.

9. Streptococci are of outstanding importance in the respiratory diseases
of the horse, and against this organiem the heterocyclic sulphonamides are not
very much more active than sulphanilamide, In addition, they do not produce
much greater blood-levels in the horse. Sulphanilamide will doubtless therefore
continue to be used for these conditions, although the new drugs would be
more effective. Sulphone produces methaemoglobinaemia in the horse, so
cannot be used when there is respiratory distress, but produces better blood.
levels than any of the sulphonamides in the horse. 1In the septicaemic diseases
ol the foal, which are often associated with gram-nsgative organisms, the
heteracyclic sulphonamides will obviously be superior to sulphanilamide,
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10, The bacterial disenses of pounltry are chiefly caused by graim-negative

organlsms and it i3 probable that sulphamezathine, sulphamerarzine and
sulphadiazine will be the most effective drugs.

11, 1t appears that the injection of penicillin intg the udder will bs of
spacial value in the treatment of mastitis, Apart {rom this important field,
it will probably be less usetul in veterinary than in human medicine,

12, In the farm animals, an initial dose of O 1-0+2 gm /kg.* of sulpha-
mezathine or sulphamerazine follawed by a daily dose of 0:05-0:01 gm./kg. is
adequate. In the calf these doses certainly need not be given more than once

daily and probably not in the pig when sulphamezathine is used.

Sulphameza-
thine is the most persistent of all

the sufphonamides in the pig aad the sodium
salt can conveniently be given subcutaneously or intraperitoneally and need
anly be given once daily,. To Produce equal blood-levels the other
sulphenamides would have to be given in larger aud aiote frequent doses, In

the horse and the sheep doses should be given twice dally and the tota] daily dose

should not be less than 0] gm kg, Both pigs and horses appear to eat

sulphamezathine, sulphamerazine, sulphadiazine and suiphone more readily than
the other sulphonamides.

Acknowledgnent.~—1 am indebted (0 W. Russel for his assistapce with
this wack.
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NUTRITIONAL PATHOLOGY
By

D. A. Muxro and J. M. LALL,
Indian Veterinary Research Institute lzatnagar,

It is proposed in this digest to deal with certain aspects of t:\?aig;?;;
of nutritional pathology, the princ:ipies w?:;;}ixo;l:lx;;ci tgrusxdz :; ::. M
the importance of diseases i.mpu'te 0 nutritic ol factor ,e B
to the right method of feed.mg livestock. .O‘ur no;v d.gh g animal
diseases due to malnatrition, undemutntxon.an ietary pcies 1S

i ; corresponding subject in human being

e t.hfm “g’»;g;:: :;:‘n(;ftt:te presen!t) suf’ﬁgem}y ‘equippe'd to impart
e Veteﬂlﬂgr}; and it is with the greatest difficulty that practical de'mon-
SUCh'know’etge subject, are available. Now that we are undgrgomg a
it O: is ev;dent that research should meet the new problems, as the
trzfmsmonl ! h diseases often baffles the skill of the most experienced
etwk{g'y o suclt is a matter ot surprise that despite the advancemen? of
prxg::gzezcience information regarding nutritional factors on animal
ve
health is still scanty.

In view of the rather extensive use of the different kinds of foodstuffs
{ldv ‘; of the quantity and quality of the actual nutrients presentl in
ahknm:": nicessary to determine the value of each foodstoff. A complete
them :
feed should consist of

A tes 4. Mineral calts
1, Carbohydrate: S Water
;’2; ga(twieins 6. Vitamins

. Pr

each of which merits seperate consideration.

Role in nutrition

i he main portion of the ration of farm
i Carhghyir:lfxfx%git;?;:;ant nutrir:ent in feeding stuffs. They are
ammafls 'anl arthe predominating ingredients of most plantg, and. cerga!s,
Tee bastey, yts andpmaize, and must be broken down by digestion into
:‘il:ptl): d:cfr;x;?)unds before absorption can take place‘.i ;:dl the érlxlit;;:;dl:;tg
i e simple sugar, ie, dextrose,
o dxgesteﬁTC;l::eoil:;;: t;:es:xt ifx tbi blood stream and lymph, serve as
e I source of energy to the animal body and alse as a source of
the prmcgaah drates are also stored as glycogen in almost all 1th§ organs of
ot l:ieﬂ in the liver and muscles. It forms a readily available
the zdgf 222:;3: beymg converted into dextrose as the needs of the system
sour } con :

rcquire,
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Fats :—The organic foodstuffs, fats, carboliydrates
all complex chemical compounds whicli must be broken down by the
process of digestion before they can be utilised by the system, Rape cake,
linseed cake, cotton seed cake are all good sources of fat when fed to farm
animals. Fats in svitable amounts are also found in plants and leafy
fodder but are on the whole less abundant compared with the sources
mentioned above. Fat is the reserve food material accurring in nearly
every organ and cell of the animal body. It is a concentrated form of fuel
containing much more energy per unit than any of the other nutrients.

and proteins are

Proteins :—These are the body building foods that enter into-the
structure of the body to replace the wear and tear that take place in the
tissues. Proteins occupy an important position as they are the only
nutriments which contain nitrogen in forms available (o the animal! body.
The nutritive value of proteins is due to substances formed after digestion
which yield certain products known as amino acids. It is these amino acids
rather than proteins that are absorbed and carried by the blood stream to

the various organs for tissue-repair and maintenance of the body. There

are 18 or more of these amino acids; some of them are essential to life

itself, while others are essential 1o growth ouly.  Therefore different
broteins may differ considerably in nntritive value: hence the farm owner
should have some knowledge about the amino acid content of the proteins
to be sure that he is providing the proper kind as well as the proper amount
of protein in the ration. Feeding stuffs rich in proteins are oi]l cakes,
legumes, dried blood and the cereal by-products.
hays, straws, fodder, fresh grasses and silage contain
of protein,

The non-leguminous
the.smallest amount

Mineral salts:_The mineral constituents are found in such feeding.
stuffs as hay, straw, grain, wheat bran, bone meal and the by-products of
oil seeds like rape, linseed and cotton seed cake. For the growing young
animal, the cow, and in fact of all animal species, a sufficient intake of
minerals is necessary if development is to take place properly. The
skeleton, thatis the bony structure of the body, the blood and the body
fluids all contain a certain amount of mineral matter, hence the necessity
of mineral elements in the feed for proper nutrition. Young animals fail

to develop properly if given an insufficient supply of mineral matter, and
mature animals when deprived of these elements become weak and
languid and finally die. When the ration is deficient jn mineral
constituents, the mineral matter of the bones is ysed to supply the
deficiency for a time. The minera] elements, calciym phosphorous, iron,
potassium, sodium, copper, cabalt ang iodine,to mention the more impartant
ones, are essential for the nutrition of all animals. These salts when
dissolved in the body fluid go to build up the blood, brain, bone and
nervous tissue. Animal foodstuffs are likeky to be more deficient in some
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minerals than in others, particularly in. ca]ci_um, p}?osphorous and iron.
Calcium and phosphorous are important. in their relation to the growth aqu
maintenance of the skeleton. Irou, which .forms a part of the haemoglobin
of the blood, cannot be formed without iron salts andfi tracg of copplct
salts, nor is the secretion of the -thyrmd gland p(?ssxble wx.tho.utf sat;
containing traces of iodine. Sodium in t%xe for_m of sodium chloride is ou?
especially in the body fluids. Potassium is found‘ abundant‘ly‘ ng t:je
tissnes such as the muscles, glands andl nerves, while the fluids blood,
plasma and lymph contain small amount of it.

Water though not a food in the sense of bginganutrirr)ent, is
nevertheless most essential to the organism, for b'y» 1ts use x;]umrgenns
carried to and waste products removed from the tissues. In the adsenc;
f water the waste products of the body bef:o’me too‘ concentrated an
:)heir elmination by the kidneys 1s lkely to injure their delicate cells and
tubules. Further gastric disorders are also brought about on acc.ount of
interference with the normal pracess of digestion.

Again, water is being continually eliminated from the body by the
skin kidgney; lungs, bowels and bladder, and so, it becomes all th'e more
nece’ssary to replace this loss by an ample supply, if good health is to be
maintained.

Vitamins are substances preseptin various food-stuffsfwh!ch z:;'le
essential for the utilisation of food, maintenance qf heglth la_?cl dorﬁg.rovtv ir.‘
Some foodstuffs are particularly rich in one vitamin while deficien N

ther, hence the necessity of a feed whxgh contains an adequate quantity
of ¢ h’ itamin not only for the animal itself but also for the vitamin
o eta:::tvclif the milk which the cow produces. ViFamin; are now
gzgsi;ered therapeutic agents of-gree}t potency for the ;ndfnt;ﬁcanofn t;::
subclinical grades of various deﬁcxen.cles.. and an understan mgto

ditions under which vitamin deficiencies occar is necessary to stay
tcl?: losses caused by a lack of these substances.

Nutrition in disease
There are three conditions in nutritional disorders wh?ch are sig-
ificant and are discussed here in a general manner. They are
1 C[E}ndemutrition (2) Malnutrition and (3) Dietary deficiency -dxseases,

(1) nUndemutrition.—-—This term signifies a general state of ill-health on
f habitual underfeeding. . |
accouﬂ;lol utrition.—In this, the body is undernourised owing toa
. fﬁcie:c,; of food., the wrong sort of food, or the food consumed is not

insu :
bsorbed on account of some disease. | |
a Dietary deficlency diseases.—These are a group of diseases ;vhlch
ie . ‘ : ;
due to a lack of some substance in the food reveals itself in defects o éns
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Effects of undernutrition

The clinical picture is one of extreme emaciation with reduced
functional capacity of the individual organs and of the body as a whole on
account of starvation. A physical examination re

veals a general wasting
of the body with complete absence of fat and

atrophy of the muscles.

Later, on account of continued wasting the pulse and respiration
become siower and slower and death finally takes place. Treatment when
the case is taken in hand early is to give a light, easily digested,
nutritions diet. Constitational treatment consists in the administration of
tonics containing iron and arsenic,

Effects of Malnutrition

Contrary to undernutrition, malnutrition is generally met with in
animals when the quality of food consumed does ‘not build tissue yield
energy. Itisalso et with when there is actual insufficiency both in
quantity and quality of the nutritive elements needed for growth and
reproduction. The most striking disorders met with in animals maintained
on a wrong diet are (1) Sterility due to a long-continued insufficiency of
food, when fertility
(2) sterility arising from mineral deficiency either in the food or soil-
(3) abortion due to a lack of minerals and (4) ocular troubles as a result
of diets deficient in vitamin A. Treatment of all such cases should be
directed to the most prominent Symptoms present. The fittest only
survive; animals suffering from malnutrition are more susceptible to
infectious diseases and pacasitic infestations. To overcome these, special
consideration should be given to the quality of the food.

Nutritional factors in dietary.deficiency diseases

Clarity will be observed by discussing the more important diseases
in terms of nutritional causation.

Carbohydrates..—The occurrence of diabetes mellitus and aceto-

nemia in cows are the result of a break down in the carbohydrates
metabolism.

Diabetes mellitus is rather a rare disease in animals, The condition
is more often seen in aged dogs. A typical case of diabetes is a wasting
disease with the well-recognised symptoms of passing large quantities of
urine, thirst, hunger and lassitude, with sugarin urine. The metabolic
changes are the result of nervous disorders also of the liver and pancreas.
In treatment, the first essential is to limit the amount of carbohydrate in
the diet and substitute foods rich in proteins and fats. As regard drugs,
fnsulin has been used with success in dogs.

gradually diminishes and ultimately disappears’
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Acetonemia is seen in dairy cows during thg mil'king per?od, .andd
is followed by a loss of condition with a mark;d decline fn’the rlmlk yle:..
Acetone bodies are found in the blood, urine and mxlk.] , Therapeutic
measures is to inject dextrose intravenously or subcutaneously.

Proteins.— Some of the errors attribntgble to diet deﬁcier']t.m
protein are emaciation, delayed sexual maturity and low pl.OdlICtlfVlt(}if:
Animals in a state of emaciation are benefited greatly when gwgn t%c;t
proteins. Many cases of delaye_d sexual maturity and lgw pr]c')t U‘; 1eaty
are cured when the animals are given enough food of gocl)) lqua l-};hos if,
Acute protein deficiency rapidly ]ead§ toa state of u}:) z;a.nce ,theub:)d
there is a deficiency of protein in the diet for any length o t;mg, : ens}é
is called upon to provide proteins for. its normal functions a.lt; e e tp *

teins stored up in its tissues. Such a state will eventually
?f ﬂ;e proith the health of animal and pave the way to disease con‘dmons.
mte.r o lw considerations, it has been found that lucerne contains very
5e$1d05f11:35€ amino acids, cystine or methionine necessary for'wool
e " wc nsequently when sheep are kept exclusively on a diet of
PrOdUCt‘;n’ (t)he (izvool crop -is substantially lowered even though the
A ?y,rotein feed is ample in quantity. It seems safe, tberefor.e, not
am]?unt Onifnals on one fype of rations but to provide a mlxe:-d.dxeta.ry
toh'egp\:ill supply all the proteins ina generous measure, asit is quite
:osls(;ble that wool growth is influenced by the proteins in the diet of the

sheep.

:__The deliberate fattening of animals for human consumption
is outsifi?:tstixe 'sl;:l:)pe of this article. Our knowledge of fatl retquxre:::it:
for animalsis not at all satisfactory, but we do km;w tha a1 cmwth

tity is necessary for the maintenance of healt.h and or normal growth.
The con est example of an excessive deposit of fatin the body isa
o Fc',mn;(m:)wn as obesity, It is usually met within aged ovegfed d9gs
con_dltlon tn exercise. The condition is also met with in ponies w%nch
o hgle fr:c:; and do little work., For treatment, attention to diet is of
P );tance carbohydrates and fats should be cut down as much as
g:;tsill;?epo Prepe;ratio'ns of the thyroid gland are reported to be beneficial.

Minerals :—The necessity of supplying mjnerals has alrt.aady been
mentioned. - Our object will now be to survey bnefl)'r the more 1mporta:t
diseases that occur with a greater frt?quenf:y than' 13 ggnera]ly thOIl]lg t
possible. That deficiencies in certain mineral ingredients mhaydave
serious consequences i8 now generally realised. On tpe 9fneh and wle
know that it is impossible to secure growth or production i tfe ;mmas
are fed on rations low in minerals, “.zhfle on thq oth_er hand.v eeding ;n
excessive amount of minerals when it is not required is definitely harmfu
{o the animal.
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Calcium and phosphorous deficiency

The importance of the mineral content of the ration becomes
apparent when an insufficient intake of calcium and phosphorous results
in a depraved appetite (pica) manifested by a craving tor bones, wood,
soil or putrid material on the part of the animal. The eating of putrid
material is definitely harmful, as the animal is attacked with botulism
resulting in death. When cattle are pastured on lands exhausted of
certain elements, notably phosphorous, they are seen to be unthrifty,
stunted, and are delivered of still born calves. Other troubles due to phos-

phorous deficiency are loin disease of cattle in America, and lamsiekte of
cattle, sheep, and goats, in Africa.

Calcium deficiency has been observed in all species of livestock and
brought about by feeding materials poor in Calcium. Cows in milk appear
to be particularly susceptible when kept on rations deficient in calcium,
In the case of the laying hen, calcium must be provided liberally to over-
come the laying of soft eggs. Other diseases connected with a disturbance
of calcium metabolism are milk fever and tetany. The name milk fever
is a misnomer, for there isno fever,

but a marked and rapid lowering of
the blood calcium at calving time.

The trouble begins with cerebral
excitement followed by a drowsy condition and paralysis. The animal
lies immovable, the eyes remain closed, the breathing often becomes
laboured and accompanied by groaning. Throughout the attack the
animal ceases to feed or ruminate.  Cases of milk fever, if not treated
promptly, usually die in a tew days. The injection of calcium salts by the
intravenous route often results in a spectacular recovery. Tetany is a
disease in which there are continuous:contractions of the muscles of either
the fore or hind limbs. The condition occurs with certain diseases of the
stomach and intestines, also in connection with the removal of parathyroids,
The actual disorder is however believed to be a disturbance of the blood
calcium. An etiological connection exists between rickets and osteomalacic
tetany, both being connected with a disturbance of calcium metabolism
peculiar to these diseases. Treatment of tetany should be directed to
treating the cause of the trouble whether digestive, metabolic, rickets. or
osteomalacia. If the causal factor is directly traceable to the digestive
system, means to improve the functional derangement by dieting and
relief of indigestion are essential to cure the condition. Occasionally when
the attack is very severe, it may be necessary to prescribe sedatives such ag
bromides, chloral hydrate, or morphine. Calcium boro-gluconate is also of
distinct advantage when given during attacks. Rachitis or osteomalacic
tetany responds merkedly to calcium and phosphorous therapy,
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Rickets, Osteomalacia, Osteoporosis and Osteofibrosis in
relation to calcium and phosphorous deficiency

Rickets is a disease affecting young animals characterised by a
failure of growing bone to calcify or harden properly. It isdue to a lack
of calcium and phosphorous and can occur when elth.er one or both these
elements are wanting in the feed or when there is a disproportion _betweep
the relative quantities of the two. In dogs, a common cause of ncke'ts is
an insufficiency of Vitamin D. Rickets is usually seen in young animals
seperated from its dam. The first signsto appear are digestive disturbances,
but in other cases the disease begins with a disturl?ance of movement.
The most striking evidence of the disease is a change in the bones; they are
softer than normal and bend when any weight is put upon them. Qefor-
mities such as bandy legs, knock knees and what is known as chicken
breast are quite common.

Osteomalacia is a disorder of the bony system of the adult animals
in which, owing to a lack of calcium, the bones becorqe sqftenqd and are
liable to break. It may also be due toa lack of vntamlq D in the diet,
In ruminants the cause is usually one of a phosphorous deficiency.

The disease is commonly met with in cattle and s.heet)h wher} tllle

ient in phosphorous. It is very uncommon in o her animals.

%f:t?:?zkftz i:\gcoZteleaciz are fundamentally alike, but with distinct
changes on account of a difference in the bony structure ?f the adult and
young animal. In this disease, pica-like symptoms are first seen followgd
later by painful conditions of the bonps. The animal spends most of its
time lying down, is unwilling to rise and-only does 50 when forced. On
walking, and also on rising, a peculiar cracking sou'nq is he.an-i on, account
of the loosening of the joint capsule.s. Osteoporosis is a :‘sxmxlar condition
resulting from faulty bone metobolism bu! the chang_es in the bones are
quite distinct from rickets and osteomalacia. In this case the bone is

" porous due to resorption of calcium salts from the bony skeleton. The

condition is serious, as the bonesthaving become light and tender cannot
bear the weight of the animal body.

Osteofibrosis is a nutritional disease associated with a comparati\re.t
excess of phosphorous in the feed. This has been demonstrated experi-
mentally and the disease reproduced by feedmg’ hqrses on a phosphorous
rich diet in which the calcium phosphorous ratio is greater than 1 'to 2
An excess of phosphorous in the diet _will hgye the effect of rendering it
relatively deficient in calcium and this condition may, therefore, pe k.Joked
upon as also a calcium-deficiency disease. ~ The m.cxdencc. of thlS. disease
has been observed in horses, asses and mules, and is assoc.:la.ted with bran
feeding, a food rich in phosphorous. Goats and pigs are similarly affected,

L]
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The most obvioos symptoms shown by animals are Jameness of one oOf
more than one leg and thickening of the bones.  The facial bones become
progressively enlarged, and the condition in horses is commly known as
‘big head’. When the nasal bones are involved the breathing become.s
snuliling and laboured,  The most distinetive peculiarity ot this disease 15
its preference for the marrow cavity.  An alteration of the structure of the
bones followed by fibrosis of the bone marrow and partial replacement of

the bones with soft poorly calcified fibrous tissuc can be relied upon s
indicative of this discase.

Prophylaxis and treatment

Diseases cansed by an insulliciency of calcium and phosphorous due
to errors in diets can be prevented or treated in any one of three ways Viz.
{1) By feeding under natural conditions an abundance and variety of food-
stuffs.  In this way the animals consume all the minerals and Vitamins
they requive. (2) By feeding a special mineral supplement. (3, By enrich-
ing the soil with mineral and nitrogenous fertilisers, Other lines of
treatment are to give feeds rich in both phosphorous and calcium
as bone meal, skim milk and butter milk.  Of the various ;calcium
preparations calcium carbonate is useful. It phosphorous alone is required,
sadium phosphate. is excellent.  So closely intervoven is this calciume
phosphorous factor in disease problems that it is absolutely necessary to

provide the minerals in the proportion used in the body. A ratiolto 1, or
2to 1 may be used safely. ' -

Todine deficiency

Goitre: —~When the todine intake is insufficient, an enlargement of
the thyroid gland, is scen as a marked swelling in affected animals. The
trouble usuaily vesults from a deficiency of jodine in the soil, or in the feed
and water. \Vhen iodine is deficient, all varieties of farm animals are likely
to suffer. Calves, colts, Jambs, and piglets are born with enlarged thyroids
and often show a peculiar condition of hairlessness. The death-rate amongst
them is high. The treatment in these cases is to give small doses of
potassium iodide in the drinking water, or the swelling may be made to
subside by small doses of fresh thyroid gland or glandular extracts.

Iron, copper and cobalt deficiency

Nutritional anaemia is brought about by an insufficiency of haemo-
globin, the oxygen carrying pigment of the blood,

It may depend on
certain conditions, ane in which the cells are |

: arge and fully saturated with
Laemoglobin (hyperchromic macrocytic) and the other in which the cells

are small and delicient in hzmoglobin {(hypochromic microcytic),

Hyperchromic anaemia is due to a deficiency of a substance normally
stored in the liver and necessary for the normoblastic formation of
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blood in the bone marrow. This form of anaemia does not fespond to i_ron
therapy, but requires liver extracts. As Li_\ere is an uncertainty regarding
this form of anaemia in arimals it will not be d\_scusseq here. ’Ifhe
colouring matter of the red corpuscles, haemoglobin, is COI)tl!’lll?l“y being
formed throughout life, and whenever_ the body reserves c?f. iron become
depleted on account of a less intake of iron and copper, nutritional anaemia
develops. Such a condition is seen in cgttle, sheep and goats when there
is a deficiency of iron, copper and cobalt n the fo:;lder and grain on'account
of a deficiency of these minerals in the soil. It is .beyond question tl.mt
the so called Bush sickness of New Zealand, Saltlick of cattle in America
and Pine of cattle and sheep in Scotland are a type of diseases .Whlch
respond rapidly to treatment whgn an adequate supply of these 'mmerals
are provided; and, here in India, th'ere i ample reason to believe that
apaemias which occur as a result of diets mr‘xdequate in these substances
are the main causes of malnutrition of cattle in this country.

Mineral Toxicosis

Flourite intoxication, a hitherto unknown disease in India, is found
to be prevelant in certain parts of the country namely Madras, Hyde‘rabad
and Mysore. The cause has been .found to be flourine communicated
through the drinking water with a.high flourine content. In .catt.le the
malady manifests itself clinically by a gradual loss of condition, vitality and
weight. In more severe cases the disease attacks tht; permanent tfieth and
is accompanied by a thickening of the bone forming the lower jaw, also
thickening and bony growths on the leg bones. The hooves are prolonged
and in spite of exercise do not wear down. Frac.tm'es of the ribs are z}lso
met with, The disease, though not spectacular in the sense of dev'astat\on,
yet causes enough harm by a condition of ill hen!th sufficient to disable an
animal giving its maximom output in work, and in the case of cows by low
milk secretion and reduced fertility. Exploratory work in the treatment
of flurosis by the administration of iron, cobalt, and copper, shows that the
addition of these elements to the feed of animals renders the intake of
flourine compounds less toxic by lessening their severity, but does not
entirely eliminate its bad effects.

Vitamins

Vitamins play an important part in nutrition. Tbe prominent
position which the study of vitamins already holds continues to increase
in importance, and @ number of laboratory procedures have been developed
in recent years to enlarge the clinical diagnostic approach to vitamin
deficiency diseases. -

Vitamin A:—Nature produces this vitamin in plantsasa pigment
called carotene which after conversion in the animal body has the same
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physiological action as vitamin A. This vitamin is found in abundance in
all green foods, hay and carrots. 1t is also found, though to a lesser extent,
in yellow maize, linseed cake and cotton seed cake. The majority of
vitamin A deficiency cases are seen in fowls, but it is also the most
common Vitamin deficiency disease of cattle. Symptoms of vitamin A
deficiency appear in cattle of all ages after they have been kept for a
prolonged period on a ration containing too little carotene. Before marke'd
clinical signs appear, an early deficiency condition can often been seen 1n
aimals unable to see thejr way in dim light by stumbling over objects
pPlaced in their way, The ocular change is commonly known as night
blindness. Cows and bulls fail to reproduce in advanced vitamin A
deficiency but this stoppage of sexual activity is not permanent. 1f the
cows conceive they later either abort or give birth to weak or blind calves.
Calves suffer from vitamin A deficiency within a few days after birth,
unless their ration js adequate in this factor. Calves deficient at birth are
weak and slow to get up, are affected with eye changes in the form of
commencing corneal opacity if not totally blind, hairlessness on parts of
the body and respiratory affections. Ap intercurrent infection of nave-
ill has been seen by one of us in a dairy herd amongst a batch of calves,
the predominating signs being corneal opacity, a swollen umbilicus,
unhealthy appearance, diarrhoea and swollen joints. With regard to
prophylaxis and treatment, special attention should be paid to dietetics, as
this is of the utmost importance. A liberal amount of green foods and
carrots, or, the addition of cod liver 0il, should be allowed till such time al
the condition of the animal returns to normal. In fowls the predomis
nating signs of vitamin A deficiency, apart from other symptoms, are
ocular changes which take the form of inflamed eyes and an accumulation
of white cheesy material under the eyelids. The'edges of the eyelids
become granular and a sticky fluid causes the lids to stick together. The
obvious method of preventing the development of this deficiency is to
supply an adequate quantity of this vitamin in the feed.

Vitamin B:— Ruminants do not s
of this vitamin in feed, as the Vitamin B f
by bacteria in the digestive tract
sufficient to meet their requirements.
occurs chiefly in fowls and dogs.
paralysis of the muscles of the legs,
the head is drawn sharply back ove

eem to be affected by the absence
actors are known to be synthetised
of these animals which is probably

This form of vitamin deficiency
Polyneuritis in fowls is characterised by
neck, and wings. When this occurs,

r the body. so that the bird is unable to
stand. It usually dies. In dogs, after an initial stage of restlessness, irritability

and nervousnass, advanced Symptoms of muscular tenderness, and paralysis
of the hind quarters (polyneuritis) develop. 1In the treatment of this
deficiency, resource should be had to such foodstuffs Containing an
abundance of vitamin B, such as dried yeast, wheat bran, wheat germ,
liver, muscle meat milk, and the vitamin B factor thiamine,
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Vitamin C:— Farm animals, including poultry, synfhesise 'enough
vitamin C for their requirements. Dogs also synthesise their own
vitamin C, but cases have been reported where dogs Sl.lffel'e.d frpm a
condition resembling Scurvy and were cured by ascorbic acid (v:tfur‘un C).
Such cases are probably due toa failure of vitamin C synthesis in the
animal body, )

Vitamin D:_This deficiency is very rare in cattle. For thq cure
and prevention of rickets in calves, a_gooc! sug)ply of green foods nc'h in
calcium and phosphorous and also in vitamin D shoulfl be provided.
Other factors such as sunlight and exercise !m've a bc.neﬁc':al et’_fect. .'I.'he
specitic treatment of rickets in dogs is the giving of vitamin D in addition
to a supply of calcinm and phosphorous.

— sy

A NOTE ON ,
‘BOVINE LYMPHANGITIS' IN MADRAS PROVINCE*

By
D, KRISHNAMURTHY, B.V.Sc.,
Madras Veterinary College.

Introduction:.—Studies pertaining to diseases clinically similar ta
Boyine Lymphangitis date back to the early part of 19th pentury%
Sourillon (1829) described ¢ Bovine Farcy’ as a chronic infective .dnsease o
cattle characterised by puralent inflammation ’of the superficial lymph
glands and lymphatics, and fairly prevalen.t.durm'g t'he 'latter balf of 19th
century in France, Diseases bearing clinical sxm:!an%y to the above
condition have also been recorded in different countries in the subsequent
years, each author descsibing the malady under a new nomenc)atpr‘e.
A few of such names are.—Bovine -Farcy, ‘Bovme ‘lymphang'ms,
Lymphangitis Farciminosa bovis, 'I"ropxca) actmgz‘nycosxs,' Infectious
lymphangitis of cattle, Bavine infectious Iymphangxtxs, I.“argm du boguf
French), Haurt Wurm des Rindes (German). While this d;sea§e entity
gxas been recorded in France (Sourillon) (1829), Guadelope (Couzin, 19}7)
( Besson, 1913), Mauritius, (Maillet, 1837 ), Kex':ya and Central Africa
(Daubney, 1927), Sumatra (Vryberg, 1907), Brazil {Magelhaus, 1928), and
in India (Raymond 1908, Holmes 1909, Sheather 1921, V. K. xy?f

1928, 1934;), a farcy-like disease. appears to have been detected in
ggz}%t (Méson, 1919), America (Traum, 1919) and in Germany by Schelgel

(1913).

ted to the Eighth Provincial Veterinary Conference conducted by the
. nie
M drfst e\j:terinary Association on 25th September 1945,
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Besides a clinical description of the disease, a detailed investigation
was fiest conducted by Nocard (1888) to ascertain the etiology of this
condition and he described a streptothrix which was later classified as
Actinomycis Farcinicus (Streptothrix Farcinica), Diseases akin to ‘ bovine
farcy’ have been described by various authors later, ascribing different
organisms as their causative agents; but, as pointed out by IHutyra and
Marek et al (1940), ‘their relationship to bovine farcy is doubttful as the causal
organism of these affections is sometimes gram-negative and sometimes
represented by gram-negative bacilli or filunents without true branching
and also experimental transmission in these diseases is negative.’

In India, bovine lymphangitis was first described by Holmes (1908)
and by Raymond (1909), who conducted independent investigations of an
outbreak of the disease in the army transport bullocks at Caleotta. In
the same year, this disease was also recorded in Madras Province in an
outbreak amongst the conservancy bullocks of the Corporation of Madras.
Sheather (1921) conducted early investigations and, later on, the vaiious
aspects of the disease were studied in detail by V. K. lyer (1926, 1928 and
1934). Tihs disease has been recorded in Bengal, Assam and, from the
available records with us, also in the border districts of Orissa. An infective
parotiditis has been described in Central Provinces and Berar, whose
etiology has not yet been established.

Holmes (1908), studying the etiology of bovine lymphangitis in
India, ascribed a streptothrix as the causative agent, while Raymond (1909)
~ described a gramn-negative short bacillus as the significant organism.
Sheather (1921) described also a gram-negative organism resembling in
other characters with the Preisz—Nocard bacillus. V. K. Iyer, (1924, '26, '28
and '34) described a gram-negative short bacillus showing bipolar staining
as the causative organism which was later identiffed as one resembling
Pasturella pseudo tuberculosts rodentium-type 11I, but suggesting more
as an intermediate form of Pestis-rodentiuus group. Singh (1938) stated
that he isolated Pasturella pseudo tuberculosis rodentium-type 111, as well
as a fungs of the Actinomyces group. Investigation conducted in Assam
during the years 193941 on this disease showed that *in many cases
the materials were sterile and in a few of those where there was growth of
organisms, it was found to be non.pathogenic. It has also been stated
that in none of these cases organisms described by Raymond, Holmes, She-
ather ot V. K. Iyer have been isolated’. {Gopalakrishnan 1939, 1941 and a
communication from the D.V.S. Assarg, 1947),

Clinical description of the disease

The clinical symptoms of Bovine Larcy described in France,
Gaudelope, Mauritus and Kenya, appear to be more severe than the
‘chronic insidious type of the disease recorded in India.
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From the nature of the disease, the type of lesions and the etiolo.
gical factors described, it is apparent that the bovine farcy caused by a
streptothirix (Nocard) appears to be distinct from the chronic type of
Bovine Lymphangitis in India caused by a bacillus.

The disease noted in the Madras province is a chronic suppurative
lymphadenitis and lymphangitis characterised by slow formation of Jocal
abscesses in the lymph glands, especially, the superficial ones in the early
stages, with the involvement later on of the adjoining lymphatics. Lesions
of suppurative nature have also been described in other organs in the later
stage of the disease in rare cases, as in lungs, feet, joints, internal lymph
glands, especially in those animals that succumb to the disease aftera
protracted course.

Holmes (1908) described in all the cases investigated by him an
indolent ulcer at the region of the neck, usually described as  Calcutta
Sore”, but no such persistent ulceration was recorded in any of the cases
at Madras daring the past 25 years. The first apparent symptom of the
disease is the appearance of a nodular enlargement of one or more of the
superficial lymph glands, especially the prescapular or the precrural.  The
nodule is generally firm and painless, without any signs of acute inflammation
at the region of the gland. The animal will not evince any marked disabling
constitutional disturbances at this stage. These symptoms are different from
those of the bovine farcy, as described by Couzin, of having a hot,
painful, oedematous swelling at the local region and of a general
hyperthermia (Daubney).” It may be pointed out that, in none of‘
the cases on record in the Madras Presidency, a thermal reaction has
been noticed in the disease.

As the condition progresses, the nodule gradually increases in size,
softens and fluctuates. If the gland is considerably enlarged, lameness of
the particular limb may be noticed at this stage., The abscess ruptures
discharging generally 2 soft, thick, whitish and caseous pus, Later on,
abscesses of varying -sizes may be noticed in the surrounding tissues and
along the course of the superficial lymphatics and then in the deeper
lymph glands and lymphatics. Instances of bud abscesses appearing in
centrifugal direction from the affected gland have also been recorded.

Usually the general condition of the animalis not much affected.
The disease remains localised involving the superficial glapdsaggael ally
the prescapular or precrural, and may heal spontaneo /
ing the suppurative materials. It is this general feafsf
consideration by some authors to describe %

lymphadenitis.
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In some animals, however, the disease may progress further and the
animal gradually loses condition and becomes much emaciation. Symptoms
of respiratory distress characterised by paroxysmal cough and dyspnoea
have also been noticed in some cases. The hooves of the animals may
gradually spread out, overgrow and may even have an upturned appearance.
As the disease still progresses, the animals may become so much emaciated

and weak as to be unable to get up, develop several bedsores, and finally
succumb after a protracted course.

An interesting case of such advanced type of this disease has been
described by Viswanathan (1942), where one of the bullocks of the Madras
Corporation gave suspicious reaction to Tuberculin test but subsequent
post-mortem revealed no tubercle bacilli, but only lesions of Bovine

Lymphangitis in an advanced stage. One of the college bullocks also had
such an insidious disease during the year 1946.

Pathogenicity of the disease

During the past 25 years, materials from 2,833 cases suspected for
this disease have been examined at the Bacteriology Laboratory, Madras
Veterinary College. Classification of the specimens received during each
year is made in the following table according to species, sex and age.

TasLe |

Showing classified list of specimens received during each year.

R N U PO S N

e e,

Year ; Bullocks Buifaloes

]Cown Calves Etc. Total
1923 - 724 { 22 1 4 21
1924 - '25 ! 20 — 4 54
1925 - '26 36 2 3 n
1926-'27 42 5 3 i
1927 .28 73 1 A 18
1928-'29 37 2 5 p1
1929 -'3D i 42 rt 14 &5
1930 -'31 61 = 8 oo
1931 .32 92 2 21 13
1932 -'33 84 4 s 163
1933 - '34 108 2 13 123
1934 .35 103 8 &0 168
1935 -'36 126 3 AD 169
1936 - '37 114 4 44 162
1937 -'38 154 8 a5 207
1338 - '39 171 - 2 6
1939 . 40 173 1 14 188
1940 - ‘41 1 186 9 35 230
1941 . *42 { 171 8 36 215
1942 . '43 1 103 5 29 137
1943 . '44 | 60 5 i 20 95
1944 . *45 ! 47 1 i 9 §7
1945 - 46 i 50 1 5 56
1946 - '47 63 — 18 o1
1947 - 48 89 3 25 119
Total 2,227 IE 531 2,833
Percentage 78.60% 3.65% 18.75%
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It will be noticed from the above table that the disease has not been

recorded in any species except bovines. 97-35% of the cases recorded
belonged tothe bubaleen species while the rest 2-659% of the cases were from

the taureen species. It will also be evident that 78.6% of the cases were
male stock, mostly working {bullocks, the youngest animal recorded being
a heifer 9 months old. This factor is very important in view of iis
significant effect on the utility of the animals.

Nocard described that sheep are aiso susceptible to the disease, but
the investigation conducted on Infectious lymphangitis in ovines in
Madras Presidency revealed in most cases only gram-positive diphtheroids
« Corynebacterium ovis' (Viswanathan 1940).

Occurrence of the disease

The disease has been recorded throughout the Presidency although
it appears to be more commoan in the southern districts. Sporadic cases
have been recorded in all the districts.

In order to study whether there is any seasonal incidence of the
disease as suggested by V. K. Iyer (1920), the figures available for the
past 23 years of the specimens received have been tabulated by month
in the following table: Vide page 254.

It will be noticed from the table that the disease occursin this
presidency throughout the year. Although the number of specimens
obtained from different regions of the province may not be a correct index of
the intensity in the seasonal variations of this disease in a particular region,
yet the total number obtained for the whole province can be used to study
seasonal fluctuations for the entire province.

The usual procedure to study seasonal variation in time-seties is to
eliminate the trend-values from the monthly averages with the help of a
suitable curve and prepare seasonal indices. But the annual totals seen
from the table indicate no definite trend. This, however, can be ex-
plained by the fact that the figures are compiled from specimens received
at the Madras Veterinary College from the field staff, and these again
depend on various other factors besides the intensity of incidence of the
disease. As such, the monthly averages are utilised to prepare seasonal
indices since they are obtained by averaging figures for 25 years and so can

‘be taken to be free from residual variations.

Indices of monthly variations have been compiled (Vide Table 111)
and a graph showing the seasonal intensity has been drawn (Vide page 235).
From the graph it will be noticed that the disease shows a sudden inciease
in the month of January and maintains a fairlythigh level upto'May, after

7
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TarLe 111
Shawing Seasonal Indices
’ o
Months Tatals 1 Index
. )
Tanuary 2N 1097
February 264 1118
March - 254G 1087
April 260 110-1
May 259 1097
June 231 97-8
July 101 j Rk
August 230 | 975
September . 219 Y2y
October 216 913
November 235 996
December 210 8%-9
! 2,833 12000
i

lowest point in July, During the
X reveals a fluctuation about the

which there is a steady fall reaching the
remaining months of the year, the inde
average.

The seasonal pattern noted in this apalysis will not agree with the
report published by V. K. Iyver (1926), and will not coincide with the
breeding season of ectoparasites. Further, it may be stated that the study of
seasonal fluctuations attempted by V. K. Iyer is based on the total figures
of three outbreaks using the figures themselves,

ducted here is based on seasonal indices com
period of 23 years,

whereas the analysis con-
piled from figures for a

It is rather difficult to explain the exact causes for the seasonal
pattern recorded in this analysis. Madras Province being so vast in area
with differeat climatic regions and varying agricultural practices and types
of animals, the seasonal Huctaations noted for the entire province is the
cumulative effect of a complexity of factors that are rather difficult to
specify. Nevertheless, this analysis indicates certamn seasonal incidence of
the disease that hasto be investigated in detm] with special veference to
various regions of the province having similarity.in clunatie conditions and
agricultaral practices. Since the manths from February to June, when
the disease is noted at the m wimuam, happen to be the period when the
draught animals are put to maximym agricultural work in most parts of

-~

N~
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i iati be suggestive of the nature of
the seasonal variation may ! \
Fhfe th)irc(:nv mcli, has already been specified that the disease is mostly prevalent
l e i ¢ ' . .
irr: working bullockes in the southern districts.

Many of the reports received suggest only a sporadic nature of the
disease : a few, however, indicate an outbreak of the malady. Res,onal
t‘sf]?rso% the disease in selected areas will be more useful to arrive at
stu :
definite conclusions about its seasonal nature.

Etiology of the disease

Out of the 2,833 specimens examineq, 1082 cases (about 38.2%&
revealed Pasturella organism of the type described by V. K. Iye.:rl. }f)\lthotug
they havé been noticed only in.a small percentage of cases, still, the na u.rte
of thedisease, the type of the lesions and ‘the difficulties in obtaining Sll:l .

ble materials for examination and isolation of t.he organism must' be taken
?nto consideration. As describzd before, the disease is c}mractensed. by a
chronic suppuration with extensive necross and cajsegtlorlx of thg tlSi;leoSi.:
In well developed abscess the central caseaus mater.lal isa m<.751;1 e\l’ox
any bacterial flora with the organisms noticed only in the pe;np era zonte‘
d at this stage the affected animals are usuaily brought for treatrr'legl .
211? has been noticed that in about 10% of the cases, the pus was highly
L s and almost sterile. This will indicate how the organisms may be
Ca_SGO!(; : less suitable materials are collected. It should also be Faken into
oot tunthat the organisms are very delicate and die very q‘mckl'y. As
:szl:unpus swabs, containing little of suppuralive materials if dried up
will ‘not be useful for examination.

Again, open abscesses are frequenty infect.ed by sefzondal-f_vbor.ga.
nisms which flourish and out-grow the §low-growmg or_gamsmshq A o}:'me
lymphangitis. The difficulties in isolating these organisms, whic ave
ey stly overcome now, might have been one of the factors for a high
e atase (f) negative cases before. Further, it is always necessary to
ll)ear(;zn;acgeit:in margin between clinical diagnosis and laboratory findings,
e

If, inspite of the above drawbacks,-the'org‘anisms hav; been detgcted
in 38.2¢ of the specimens gxamined, it clearly mdx'cates that t. ese organismss
in 8.2 significance to the disease. It is worthwhile here to note
muSt.have somfe thegse cases a fungus has been isolated and the organisms
ot o noner;;la type have here been recorded in the pus corpuscles. A
of tlt“e il:frtu investigation is being conducted to study tbe significance of
gizagsms};nd this will be recorded separately.

Mode of infection
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infection limits itself generally to the superficial lymph glands draining
the cutaneous areas of the body, mainly the prescapular and the precrural.
Although V. K Iyer (1925) has spacified that the precrural gland is more
commonly involved than the prescapular, still, from the available
records it appsar to have an almost equal prediliction to both the glands.
Further, the animals are brought for treatment only at a late stage of
the disease where these glands, either on one, or, on both sides are
involved. It may not be even infrequent when the cases are brought at
a later stage with the other lymph glands involved.

Raymond (1908) states that ‘the disease appears to originate through
the infection of wound,’ and, in the eleven cases he investigated, ‘a wound
of some kind, generally a yoke gall, was present’. Raymond further states
that the lesion was sometimes a simple abrdsion, or at others, an important
sore, which in some cases was complicated by a considerable tumefaction
of the parts and lameness. It would appear from the description given by
Raymond (1908) and Holmes (1919) that ‘the infection primarily starts
. through wound infection following a yoke gall or sore in the region of

the neck or hump, and from sach primary seats of infection, the 'disease
spreads and affects the nearest superficial gland.’

V. K. Iyer (1926), discussing the mode of infection, eliminated the
other routes such as ingestion or inhalation judging from the nature of the
disease and the lesions. ‘In case of alimentary infection the lymph
glands of the abdominal viscera should be affected, but, in none of the
cases recorded so far, any abdominal lymph glands have been mentioned
toshow any suppurative lesions'. “If the portal of infection is by inhalation
the mediastinal and the bronchial glands would have to be affected
long before the superficial glands are involved. But these glands have
not shown signs of suppuration even in those animals that showed affection
of the lungs” (V. K. Iyer 1926). Lesions of bronchial and mediastinal
lymph glands have been recorded only in Very rare cases.

As pointed out by V.K, Iyer, ‘ the only possible conclusion is that
ihfection in this disease arises through some method or other which
simulates artificial inoculation of the causal organism. Such methods of
infection usually occur either (@) through an abrasion or wound existing
in a healthy animal and coming directly or indirectly in contact either with
the soil or any other material previously infected with natural excretions,
wounds or abrasions containing the causal organisms; or (b) through
transmission of infection by an intermediate agency,

V. K. Iyer (1926), assuming that the disease has a seasonal incidence
coinciding with the breeding season of suctorial insects, has suggested
that cattle lice may act as intermediate agencies drawing parallel from
human plague. Besson (1913) suggested that the disease may be trans.
mitted by ticks through their bite,
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Experimental work conducted to study the role of ticks
in the transmission of the disease

Taking into consideration that ticks are more commonly seen on the
body of the cattle than lice, the following experiments were conducted to
study whether they have any role in the transmission of the disease.

Besides suppurative materials, live ticks were obtained from
animals suffering from the disease from the field staff.‘ A detai‘led
bacteriological examination was conducted with the suppuratlve' matena.ls
and the organisms of the type described by V. K, Iyer were isolated in
these cases. Live ticks were triturated with normal saline and an uniform
emulsion was made. The material was injected subcutgneouSIy in'toa
guinea-pig and the reactions were recorded. Light such specimens received
from different parts of the Madras Presidency have been examined so far.
The ticks were identified as Hyalomma aegyptium in six cases and Boophilns
annulatus in the other two cases. While causative organisms could be
recovered from the suppurative materials, not even a local abscess was
noticed in the guinea-pigs that were innoculated with tick emulsion. It
would appear from these experiments that ticks have little significance
in the transmission of the disease. With the description of a filarid worm,
Stephanofilaria assamensis, as the caustive agent for ‘hump sore’. in
Assam by Pande (1935, 1936), it was suggested by some that a helminth

. »f that type may be responsible for the transmission of the disease. But

Gopalakrishnan (1942) has described that, in'none of the cases of bovine
lymphangitis he had studied, filarid worm could be seen. From the
clinical description of ‘hump sore’ (Pande, 1933), it would appear that
that disease is entirely different from.boviue lymphangitis. Further his-
topathological study of lesions of bovine lymphangitis (details of which will
be published separately) indicate no helminthic infestation, the lesion being
characterised by marked necrosis and caseation wit_h a surrounding narrow
zone of celluar infiltration consisting mainly of neutrophils with an outer
zone of fibroblasts. Eosinophilic infiitration characteristic of helminthic
infestation has not been noticed around the nodules.

Since it has been established by Nocard (1888, that bavine farcy is
transmitted by wound inoculation and, in view of the reports of Holmes
(1908) and Raymond (1909), it is necessary to further investigate the mode
of infection, Judging from the nature of infection in acute forms of
pasturellosis in bovines, the contention that these organisms are very
delicate, and the chances of their survival in the soil and causing infection
are very small, appears to be not very convincing.

Obviously it is necessary that a systematic investigation should be
conducted on the etiology of the -disease and its mode of transmission
which will go a long way in combating the disease in this presidency,.



260 THE INDIAN VETRRINARY JOURK AL,

A preliminaty investigation has

been conducted on some
the detailed report of which wil

of these aspects,
t be published fater.

Summary

A brief historica] survey of bov

has been made with pagticalar re
India. The wadequate nature o

ine fymphangitis and alljed conditions
ference ta the incidence of this disease in
f the pablished records of this disease in
India and the contradictory opinions expressed about its etiology has been
pointed out showing the necessity for a detajled Investigation, A bricf
study of the general features of this malady in Madras Presidency has been
attempted with the help of the availabje records at the Bacteriology labora-
tory of the Madias Veterinary College from 1923 to 1948, Qut of the
2,833 cases on record, 38.2 percent of the specimens showed organisms
of thie Pastarella group simulating the type described by V. K. fyer. The
apparent low percentage of the tabacatary findings bas been discussed,
The disease is more common in the bubaleen species, Y7-33% of the cases
recorded being in them, while 2-65% were in the taureen species. 78.6%
of the cases on record were m e stock, mostly working buallocks. This
aspect of the disease is very siguiicant in view of jts umportance to the
uttlity of the animals for draught purpose. The disease 15 recorded in
almost all the districts of the Maduas Presidency, but appears 1o be more
comman in the southern parts, Sporadic cases have beep mote frequeantly
recorded throughout the year than outlireaks of the disease, Indices of
monthly variations have been compiled and a graph showing the sersopal
intensity has been drawn and discussed, A brief review of the contradic-
tory opinions expressed regarding the mode of infection has been made.
Elimmating the other methods of infection, transmission through wound
inocalation, o by intermediate agencies, like ticks or lice, has been

agency has alse been discussed.
caused by streptothrix (Nocard)
tis existing in Madras province.

It bas been shown that bovine farcy
i8 entirely distinct from bovine lymphangi-

Although this disease bas been recorded in the Madras Presidency
as early as In 1909, it is evident that there are several aspects of this
malady which reguire intensive investigation,
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Waitorial
OURSELVES

We have great pleasurc in informing our read§rs that, .\vith'
the completion of this Volume in May 1949, the. Indian Veterinary
Journal completes Twenty Five Years of xt.s career. These
twenty five years have been a remar.kal'ale period in the history
of the Veterinary Profession in India in more ways than one.
We, therefore, propose to bring out the issue of July 1949 as a
SPECIAL SILVER JUBILEE NUMBER to cgmmemorate thev'
occasion. We are hoping that that Number .Wl”, with the.co~
operation of one and all, contain informative articles on t}?e var1ouds
aspects of our Profession, review our progress re.tr.ospectxvely an
also plan our future in the present changed conditions, not ondly in
this country but all over the world. Progress s_hould' be, and has
been, our watchword all along and we hope that, as in the p?st,
so in the future, this Journal will mirror the n'eeds of t‘he profes-
sion and of the country in atl aspects of Veterinary Science.

MECHANISATION OF AGRICULTURE

At the recent session of the Economic Comrpission for Asia
and Far East (ECAFE) held in Lapstone, Australia, sever.al dele-.
gates from Asia strongly criticised a U..N‘ Food a‘nd {\grxcultura.l
Organisation (FAQ) report commending mechanisation (?f 'Agrl-
culture. The cnticism was st‘rongest from the Ph‘x‘hppme_
delegate who expressed his views in th_e following words : Much
money has been wasted in the Phlhppme_s through the importas,
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tion of American machines,

duced in densely populated o
from Laos was equal
agriculture and he
increased unemployment and poverty
cultural areas.  This warning of the
session is very timely and we do hope
note of by the people
sation of Agricul

Mechanisation should not be intro-
gricultural arcas”.  The delegate
Iy forcible in condemning mechanisation of
“maintained that mechanisation had caused
in heavily populated agri-
delegates in the ECAFE
that this warning is taken
in this country who often proclaim mechani-
ture as the panacea of all our il

Agriculture in this country is
than in any other country—and
tional lines in which lic deep scie
practices were once pooh-poohed

s,

a very old profession— far older
it s being practised on tradi-
ntific principles’. Many of these
as being wasteful and unscientific
but, latterly, there has been g growing appreciation of these
agricultural methods. In particular, the dependence of Agricul-
ture on livestock, or, rather their close mtimacy to their mutual
advantage, is getting greater appreciation, Our country is «
fairly well populated country: in fact, there are people who think
that it is densely populated, Unemployment is very great and it
has been a constant endeavour of the Government to find ways
and means of getting these people properly habilitated, If, at
this stage, mechanisation is to be introduced in
country’s economy wil

Tuin to many, many a

Agriculture, the
I be upset tremendously, and it will bring

people.  Of course machines may be useful
for bringing waste land under cultivation, especially where such
Jands are in large blocks; but, when once they have been re-
claimed, mechanical cultivation must ccase, because the starva-
tion of the Jand from want of adequate manuring will only get
intensified.  As one very aptly put it, Machines do not void
manure : they only void noxious fumes and pollute the healthy
air of the countryside. Machines drive away cattle from farms
and with it the best of manures, viz., farm.yard manure. These
are factors which should be seriously considered by the Govern-
ment and others betore any money is spent on importing costly
machinery. [n g country like ours where smal) holdings are the
rule, and exteasive holdings are only very rare, where practically
all the cultivable lands are long under cultivation, mechanisation

is not the answer to our low yield from agriculture. The corregt
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answer is to understand and appreciate the extreme detpenlc)i:tr;cet:
of our agriculture on livestock and improve the ‘lfxtﬁer | ) e
former. Cattle are essential as th'e'chxef motive pow er

the fort h and as the Master Fertiliser for all our agricultural

the pl'oug : at‘he : are also essential tor the production of the

Opemtjons . t *ctiyve* foods so necessary for supplementing the Ce”_:al

(:S.Sentmlhpm ZSS O‘f the people. And, therefore, all our energies

diet of t st.hould be spent in improving the livestock of the

and tt:lvo?oryincreasing the yield from the? land with an eye :io a

e ter lorific diet for the people. This aspect of the pro e
g.reatef. o ; r increased foodstuffs has been well br?ught‘ out i

son >(l”~\'[§ L)1:ial Address by Rao Dahadur R. Swaminathan, B.a,

II}S 1 resic en t the Provincial Veterinary Conference he]fi at

(J.M.V.(‘mgctobernlast and which we publisllec{in our last issue.

Madras “"1 .d and close survey, Rao Bahadur Swaminathan has
In a detaile 1 s to a correct approach to the Grow More Food
shown the \(‘{h} s very well emphasised the great deper@ence of
cam.palgn an I:d;’l on the health and well-being of thc?, hvesto.ck.
Agrlculture. in : r“aptly Development of Livestock is nothing
As he put it t\},jn%' less than the Development of Agriciulture and
more and ;]0 ho he that this point will be borne in mm.d by the
\(\;C ear?rf)s:n): in ;Sl their plans for increased food production.

ove

Late Dr. G. D.’ BHALERAO,

Itis with a heavy heart that we havef to write this ot?ituar());

bout Dr. G. D. Bhalerao, Ofﬁcemn-chargﬁa, Section
noe s f the Indian Veterinary Research Institute, Muktes-
ParaSitOI.Ogy é)-d we realise that this would happen so soon ;.1fter
war. | Little t<13 of his achievement, in the September 194§ issue
What- i wréal In his death which took place at Izatnagarin the
o tlmsh{)zl:::)f .the 4th December 1948, Science in India and the
?;rlyd has sustained a great loss.

Dr. G. D. Bhalerao was born at Wardha on the" 10th

ber. 1-897. After obtaining his Master’s degree from
gegzr;lr he obtained his D. Sc., from Allahabad. He proceeded
agpur, .
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to the United Ringdom in 1934 and obtained the PPh. D, of the

London University in 1936,  He was awarded the D, Sc., of the
same University in' 1941,

He started his career as a lecturer in Helminthology in the
Rangoon University. Then after a period of service in  the
Nagpur University, he was drafted, in 1928, as Helminthologist
at the Indian Veterinary Research Institute where he has worked
ever since. At the time of his demise, he was officer-in-charge,

Section of Parasitology. He officiated for sometime during 1947
as the Director of the Institute.

He applied himsell assiduously to Medical and Veterinary
helminthology, and as a systematic helminthologist, he came to
be re'garded as an outstanding international personality.  He hag
published about 100 papers in Indian and Foreign Journals and
several of his contributions have found place in text books. His
book * Helminthic Parasites of Domesticated Animals in India”
removed a long-felt want by Veterinary students and teachers in
India. He had the honour of being commissioned to write
on Trematoda in the Fauna of British India Series. He had also
the honour of contributing articles to the Jubilee and comme.
moration volumes published in various countries in honour of
eminent scientists.

Dr. Bhalerao was elected twice, in consequetive years
as President of Sections of the Indian Science Congress—in 1947,
as the President of the Sections of Medical and Veterinary Sciences
and, in 1948 as that of the Section of Zoology and Entomology.
He servedas a member of various scientific bodies of the I.C.A R,
and of the Government of India. He presided over the Helmintho.
logical Committee of the Indian Council of Agricultural Research,
He served on the Editorial Board of the Great Fnglish-Indian
Dictionary. He was the Founder-President of the Research
Workers Association of the Indian Veterinary Research Institute,

He was deputed in 1936 to attend the Sixth World's
Poultry Congress, at Leipzig and he attended, on invitation, the
Fourth International Congress on Tropical Medicine and Malaria
at Washington in 1948, '
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LATE DR, G. D, BHALERAOQO, Ph.D,, D,Sc., (Lond.),

Parasitologist,

ROY CHAUDHURI, G.B.vC.

G. N.

LLATE MR.

Indian Veterinary Research Institute, Mukteswar,

General Secretary,

Who died on 4-12-1948

West Bengal Veterinary Medical Association.

Who died on 7-1-1849
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He was a man of amiable disposition and took keen interest
in the social activities of the Institute.

We tender our heartfelt condolence to the members of
the bereaved family.

The Late Mr. G. N. ROY -CHAUDHURI, G.B.v.C.

We deeply regret to record the sad demise of Mr.
G. N. Roy Chaudhuriat Calcutta on the 7th January 1949. The
details of this sad event are not yet to hand. But the first news
itself has drowned us in unspeakable grief. For he was a pillar
of our profession in India. We have known him for very nearly
quarter of a century. Who can ever forget all the invaluable
services rendered by him to the All-India Veterinary Association,
in its very early days? He was one of those devoted pioneers
who labotiously built up brick by brick and watched with great
care the raising of that great edifice, the All-India Veterinary
Association and founded this Journal as well.

It was at the Second All-India Veterinary Conference
held at Lucknow in March 1924, that the question of starting this
Journal was first mooted. With characteristic eloquence,
he supported the idea whole-heartedly and - even .went
so far as to say that he would shoulder the responsibility of
editing the Journal on behalf of the Bengal Branch, if no other
Province was willing to undertake, what then appeared to be a
hazardous occupation. But the Conference called upon Madras
to undertake the work. In accepting the mandate on behalf of
Madras Mr. Mudaliyar (now Rao Sahib T. Vinayaka Mudaliyar)
recognising the depth of support the proposal received through the
eloquence of Mr. Roy Chaudhuri said that as long as there were
men of unquestionable loyalty of the type of Mr. Roy Chaudhuri
in the profession, the running of a journal was not going to
present many difficulties. Such was his passion for work on
behalf of the profession.

Coming from a family of medical men in Calcutta,
Mr. Roy Chaudhuri was eminently suited to the profession of the
healing art and his ‘bed-side’ manners with his cannine patients
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were a delight to watch.  He commanded a vast canine practice
in that metropolitan City and was much respected. In 1930, when
the new Veterinary College in Bihar was opened  at Patna, hLe
was taken on the College on a contract basis. After fhe contract
period was over; he went back to Caleutta and it did not take
him long to gather and rebuild hisedismantled practice.

He had a touch of that famous Bengal school of oratory
to a degree unknown in the Veterinary world. Rao Sahib
T. Vinayaka Mudaliyar, himsclf a speaker of no mean order,
when once asked to speak ar a Conference after Mr. Roy
Chaudhury, raised a deafening applause when hesaid 1 consider
it a calamity to follow such an accomplished speaker as Mr. Roy
Dhaudhury”. Such were his powers of ecloquence! Others
dreaded to speak after him. It was a treat to hear him speak.
He was a prominent and popular figure at our Conferences in
the early days.

As a friend he was generous to a fault. We have lost a
valued friend and a much honoured professional colleague We
offer our heartfelt condolences to the members of the bereaved
family.

‘The West Bengal Veterinary Medical Association is
‘evidently taking steps to perpetuate his memorv. We need
hardly say that every member of the profession will respond
cheerfully and generously. May his soul rest in peacel

Late Dr. G. N. Roy Chowdhury G.B.v.C.
v (A Memoir)

Sri G. N. Roy Chowdhury graduated from the Bengal
Veterinary College, Caijcutta in the year 1910. He was a
contemporary of late Dr. R. V. Pillai of Madras and late
Dr. S. K. Sipha, Professor of Surgery, Bengal Veterinary College.

Late Dr. Roy Chowdhury, after qualifying from the
Bengal Vetcerinary College, accepted service in the Civil Veteri-
nary Department, Bengal, but soon gave up the job and decided
to set up private practice in Calcutta. His talents were promptly
discovered particularly in the field of Surgery. He rose to great
eminence as a successful 'veterirarian and earned great popularly
among all classes of people. His clientele covered a wide range
among both the European and Indian community where he
established a lucrative practice.

He was one of the pioneers in initiating the All-India
Veterinary Conference in Calcutta in the year 1921.

e was for about six years Professor of Surgery in the
Behar Veterinary College, Patna, from 1930. While at Behar
Dr. G. N. Roy Chowdhury founded the Society for the Prevention
of Cruelty to Animals at Patna, under the direct patronage of
Her Excellency Lady Wheeler, the wife of the then Governor
of Behar. During his stay in Behar Dr. Roy Chowdhury was
acclaimed as the foremost practitioner in Canine Surgery. During
the Behar earthquake, he rendered invaluable service in raising
funds for relief work.

On his return to Calcutta from Behar in 1936, Dr. Roy
Chowdhury continued his private practice and rose to great
eminence.

During the 2nd world war, he rendered valuable
services in organising A. R. P. for animals in the Calcutta area
and suburbs.

"Dr. Roy Chowdhury contributed a number of original
articles on different subjects allied to Veterinary Science in
various journals,

9
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As a man Dr,

Roy Chowdhury was universally liked by
all dor his very

pleasant manners, beaming cheerfulness ;1.11(1
humourous talks. Ay speaker his bridliant and capitivating
speechies in public and social functions were o (reat o listeners
both on account of his oifted deep voice and the depth of
knowledue of humian nature,

[e was the i and
Association, where 1
last days.

soul of the Bengal Veterinary Mcdl(;‘{l
1 remained as ity General b(-cn\;n) tll

Not only the Province, hut Veters

in India has lost an outstanding personal
to fill for years (o come.

De. G, N, Koy Chowdhury  bicathed his Jast on the
morning of 7(h January 1949 iy i~ ¢
Behari Avenue. The members of the  Veterinary  Medical
Association and students and stafi of the Bengal Veterinary
College carried the byre and performed the last rites on the
banks of holi Ganges.  Wreatls were pliced by Major ]« M.
Labiri, Principal, Bengal Veterinary College and also on behalf
of Sri . C. Banncrjee  Asstt. Dircctor, the Dengal Veterinary
Association and g number of other student organisations with
which he wag connected for a life time.

. . . M #
Ty profession at Llr;,bl
1y = void which is hard

aleutta residence at Rash

The Bengal Veterinary Col
the Civil Veterinary Department,
the day as a m

cge and the Head Office of
West Bengal, were closed fos
ark of respect to the great soul.

At the time of death Dr..
He is survived by four brothers, wife, Lwo sons, one d
a host of friends apd relativ
brother Iai Bahadur Dr. U.
famous Surgeons of ¢

Roy Chowdhury was aged 62
aughter and
€S lo mourn his loss. [lis eldest
N. Roy Chowdhury is one of the
alcutta,
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crest sympathices
bercaved family,
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Clinieal Articles

‘ . WHOLE
CANINE ECZEMA_ITS TREATMENT WITH T. C,HI:IS e
LIVER EXTRACT SUPPLEMENTED WITH VITAM . .

By
M. S. GANAPATHY, C.M.V.C, B.V.5.C.,

Assistant Lecturer in Medicine, Madras Veterinary College.
1 4 4

i i i in dogs. It has been
Eczema'isﬂa Comr:)?nlifgaccctlilc:)“;% t}il;lgl(iitsszicontagigus in' nature, and
e as' 1t amr'nafl yregion of the body. It is characterised b_y the
e er Slr:fxaell vesicles with a serous dischaige, desquafnmatxon of
ap'pear’ance o Veryﬁ:ial excoriations. Itmay be acute or f:hromc, dr}l or
eD“h?‘h“m P rusted. In most cases it assumes a chronic course with a
We‘;pmg at[;ds:‘ovngzr{r(; invas‘ion- by bacteria. Some of the forms have been
tf?;;niinf: be very refractive to treatment at times.

i . However
Th uses of this disease are said te be nat wtc):ll kno;vr;i Il ™ du(;
ld b en put dowr
tion could be made here that most of th.e ca'ses have" : pWith 2 e
o Intor I 1ses such as those occurring in assocla 1on1 indigestion.
e i ( i i it is also said to
tolmit thic infestations, and renal diseases. Sorflfatlmes it flso said fo be due
o ‘s causes and defective innervation, The accum; ion of dirt and
o i g chemic
o us parasites as lice, {leas, ticks, aud harvest bugs l’mf hemical irrtants
b {4 [&
CUtamleo id to be some of the external agents responsible bor dp on o
o i roduce
al:'e z:i'soase A condition simulating Eczema may also be p
this disease. : n sin . . .
resence of various acarl giving 1t a contagious nature
D

i at the canine clinic in the hospital
e inmdelt/}cilr;sf \;::tseisin::y e(lcjl(::‘gt works out on an average to about
attached fo the ? 1 numer of medical cases admitted annually (about 4,000).
i percenf o th'e tfora:ed from this figure that eczema forms one of tht? common
It can e.asxly be nilli(;g among dogs in the City of Madras.. Though it is sax:ii :
complaints p‘mvad'sea.se occurring in the summer season, it has been ObSeTYe :
that ?czema' s @ ulthrough the year, the number of cases, of course, being
in this ho'spltal 2 in summer, Further, all breeds of dogs have bt?en .
comparatively 'réloze ually with a tendency for a greater prevalence amang hairy
seen 10 t.>e aﬁeclt(e s qRetrievers, Alsations etc, Numerous cases of eczema
breeds like CO(': ert};is institution and most of them responde'd .to the usu:jtl
e treatelfl mh lication of skin dressings, ultra-violet radiation, arsenic
treatment with the atil;e ind been & faic number that were fxot amt?nable_ o
therapy, et ¥e, tment or even specific treatments as detal‘led against each .
any of t};e a;bg‘:jatrrziltement appended. Of these, fifteen obstinate cases were
case in the ta 4

the 8th I;rO\fincial Veterinary Conference, Madras Veterinary Assof’i‘?‘ :
* Read at the
tion, held in Sept. 1948,
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tried with T, C, . Crule
in the course of the !
w the statenent.

Liver Extract supplemented with Vitamins 1. & C.
AL two years and the results of the treatment are shown

Almost all the ¢
a few stray cases wh
observed are:— I
scratching

ases manifested more or less similar clinical signs except
hich showed ouly pruvitus. “I'he
alling off of hairs: signs of intense irrit
with the paw, rubbing against hard
Parts: appearance of raw surfaces p
tail, inside the thighs and axill

from which became dried up

common  symptoms
ation as indicated by
objects or biting the affected
articularly in the region of the loins, croups
a; and development of tiny vesicles, the exudate

and encrusted ip some, while in others it was
oozing from the surface giving rise (o A peculiar offensive odour, In none of
the cases, the cauge of irritation could bo  traced to the pregsence of any
ectoparasites, such ag Ii'ce, Examination of facces, skin
wherever necessary with a view to climinate
alious, acariasis or kiduey affections being

The results of the examinations have bheen negative in all.
‘The treatment was generally

fleas, or ticks,
scrapings and urine was also made
the possibility of helminthic infest
the exciting cause.

started with an oleaginous purgative and the
animal was put on a low pratein diet with green vegetables and rice or on  what

the animal was accustomed.  Except for the addition of Cod Liver oil and malt
extract in the food, no other patent condition powder as Lob Martin's, Shirley's
etc, was allowed to be uged during the trial with liver extract,

cases tried so far, the usual routine and known specilic
having failed to effect a cure, tre

In most of the
treatment for ecrzema

atiment was resorted to with the Crude Liver
Extract with Vitamins 13, & C. supplied by the Teddington Chemical §

Lid,, Bombay. T'he dose employed was 210 3 c.c.
the case and the condition of the p
days taking into consideration the ¢
was the deep intramuslar route at the gluteus or

Usually, a course of 6 injections extending over a |
found to give very good results.

actory
according to the severity of
atient. It was repeated at intervals of 2 or 3

ondition of .the animal. The route adopted

biceps femoralis muscles,
reriod of 16 to 21 days was

No untoward reaction of any kind was
noticed at the seat of injection, nor w.as there any systemic disturbance

produced by these injections, However, the individual needs had been found
to vary. MilMer cases have shown complete recovery even after 3 or 4

injections (vide item No. 4, 7 and 14 in the statement). Some severe cases
required a larger number of injections,

It could be seen from the statement that
the apparent relief shown by some of the cases (item 3, 5 and 13) was only
temporary and had resulted in 3 recurrence of the disease after varying periods.
Such cases had to be treated with g2 further courge of 304 orS
injections before they gainec

1 their normal coat and vigour, Qut of the 15
cases tried with the extract so far, except for the 3 cases (items 8, 9 and 10

whose results are not known), the remaining 12 cages have resulted in total
Tecovery, It is therefore needless to emphasize about (he efficacy of this
Preparation in the treatment of obstinate cases of eczema in dogs and it is worth
being tried on a larger and wider scale by every Veterinary Practitioner.
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i ' is product
luding this paper, I should like to discuss how s peaduet
Before concluding such obstinate cases when other deugs h: ot
can be so very e'af'fectlg’re 1tﬂ [ am doing this with a Vie“., to l?rmg home 1?' tl:
produce the desn’ﬂ’l e:cth'e rationile of the treatment ‘V.lth thxs. proiqu flsthe
minds of my caueaguu\:itality of the patient with aSSO_Clated distur ap(;e ? tors
be assumed that o ud low resistence to infection are the chie icted
haemopoietic systen; «t’-ﬁon of such eczamatous condition. If thisis accvfp thé
coucerned in the pro'litlmt is automatically established, Each c. c, o X
the value of he trl?d:lnb; ths Compaiy is siid to contain a good Pr‘o.port‘?? (:9
Liver Eyftr?.ct S_upj) llee* available ia 25 grms of feesh tiver. In a(j-dltlo';‘;‘iim;;,
haem );?)1ettc p‘lﬂ‘v‘p‘ ;rhetic vitamins of the B comp[ex.E.roup ; mZ'F li L'wlfl
ale sa'd - C”“m‘; f?',v;n and Pyridoxine besides Nicatinic acid, Folic ‘t: r;
hydrocmor“FG’ RI. -~ C) and Calcium pantothenate, the pH of the. prepara 12
Ascorbic acid ('Vltmmﬂn to zive a maximam stability to vxtamm.C. in the
being Sq.smbhse-d, azn C i: recognised to be essential for haemopoiesis 1’1“13;
combinat'lm!» Vltdmia.s and it appears to influzuce all th.e stages of ?e “af
great variety f)f aneftl)l e macrow which ultimately results m'the produchon g
developm o the'l‘l?n vitamin B complex in the preparation, "SHDDIang the
norm.:\l red cells. 'ntfc factors, is probably responsible for improving t;
deficient. h;zean?olv L fvrom ’the small intestines. All these naturzr'.lly ten
absorption of a\Txm‘c:lafnC;eage in the number of erythrocytes causing blood
o Dmdu?e ’ laplrl recovéry from the general debility and a speedy Improve(i
regenéra‘*onr anne::l t};ne aud well-being. When once the normal he'zﬂth :an‘
n?ent in the gener red, the contributory factors such. as gastro-mtestmad
e e restxotr?ti’onal deficiencies with their associated Yveakness an
derar%ge’ments» nn skin lesions evidsatly caased by the ab;JrDhOH. Of‘ toxins
emactation ‘md tl?vulp ) t get eliminated. I am therefore inclined to
from the gastro-mte'stmal trac °g the production of good glossy coat and the
believe that the healing up of ulcers, th he skin, and & change in  the
o tion of tho wationt ave thas produced by the T C. F. Whele Liver
general conf“tio:;zf,:ilsspg,le;t ?:r,e Ar:yll:ow if periodic blood counts' of tlfe
Ext.ra(‘t e d}:":lbeen carried out before and during treatment with this
patients -treat'e ald have greatly enhanced the value of this paper. Unfortufla.
prepa;athUa, ltt ‘:fout;me, I could not do this. I propose to carry this out during
r wan i
:;ryfurother trialg with the preparation,

. i 'y, Lecturer in
i M. R. Subramania Sastry, ‘
hanks are due to Sri ' charer in
Myl : who guided me and gave valuable help in .the' trleasm'g .
Pharmacology, rly cases. My thanks are due to t-he Prxxxle';)a, fn 9 £
some of thz :: Sl:/lr Bertie A. D’'Souza, Lecturer in dMed;:Ime, or“tr i“r
- 1 ' i i i e5Sr5. . T,
Mudaliar arn ts and suggestions in preparing this paper and to e
encourzcgecmenLtd who supplied me with samples of T.C. F. iver
Suren o, Ltd., : e & C.
Extract supplemented with Vitaming B. &

—_—
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FOWL CHOLERA _SOME INTERESTING FEATURES
IN A SUB-ACUTE OUTBREAK
By
5. K. Buapury, v.se, GBNVCG, PG,
Discase Investigation Officer, West Bengal, Caleutin.

I is well known that in any outbreak of IFowl Cholera, the micrfr
organisms responsible for the malady are demonstrable microscopically 10
varying concentrations either in the blood streams or from smears prepared
from heart blood, liver or spleen.  Dut it seems possible that under ceitain
conditions the organisms may not be demonstrable and that the liver lesions vis.
pin-point, minute, greyish, * necrotic ’ foci, which are charactevistic post-niortent
features, may also be totally absent in the initinl stages.

The report described below gives an illustration of the above. 1t would
also be seen as if both the conditions, e.g. recovery of bacteria from the
internal organs and the presence of " necrotic ' foci an the liver, are in some
way inter-related, in as much as botl: the features were together absent in the

early stages of this outbreak and were noticeable only when the disease had
taken a more or less protracted courge,

Mistory i~ The history, in brief, was that sometime early in May 1943,
the managenient of a Poultry Farim situated about 10 miles away from Calcutta

reported that three of their birds died after a short period of illness within the
previous five days and that five more birds had subsequently been affected.
Investigation t—The Farm w

s visited within 3 hours after receipt of
the information.

It appeared to be very well organised with an efficient staff
and run under modern coucepts of housing, feeding, management, etc. There
wete about 20 pens housing pedigreed adult stack of imported variety but it
was reported that the disease had so {ar been confined to only 5 pens, mainly
due ta segregation, igolation aand disinfection,
which took place in rapid succession-—the illn

from four to twenty-four hours-—some 5 freg
previous evening.

After the tirst three casualities
ess lasting for only a period of

h birds were affected since the

The total number of birds in the 5 peus were 79 and the
mortality so far were 3, with 5 niore affected,

‘ The 3 dead birds were already
disposed of, but, unfortunately, not

in the proper way,
Clinical Features :~—'The sym

t att ptoms generally observed were —T'empera-
fure 1084" to 110° F., extreme dullness, sitting on the hocks, head drawn in

(uent gaping for breath accompanied

o ) oed  yellowish-—white or sometimes
greenish in some but not in all cages : comb cyanotic in g f

s . ew cases, others
pale and anaemic: increased thirst, almo

St a constant feature amongst all.
Wet blood smears of all of them proved negative, mong

FOWL CHOLERA-SOME INTERESTING FEATURES 279

The Eve sick birds were collected and brought to the Laboratory fo(ri
further examination. Three died during the night and the other two also die
urine .
next morning at about 8 o'clock.

i igni : served in the post-
‘ .—~Nothing significant was observ .
Post-mortenr features: thing - sie : se post
lesions, except acute helminthiasis in three birds. Ihe? proventr‘c:t]
mortm‘b' d sho:;ved some petechiae, and the liver of anather bird was Sl“i- g
i e bir : ; ‘Ce
lr:ll(':\!:ged with nutmeg appearance : beyond these, nothing unusual was no
e .
in the other organs of the birds.

Smears prepared from the heart blood, liver and spleen of the five birds
proved negative.

T —About 2cci0l @ per cen u si prep
Bio og'(( est ou f 10 t em lsion pre ared from
3 o Z :A . A . >

] x sign o,
'n'ected subcutaneously into a healthy fowl. Tk?e, latter showed no §
111 t 1t after 24 48 or 72 hours and was found n perfect health even after
ill-heaith s

two weeks. ,. »
The farm was re-visited after two days and the following mortality

e
figures were available up to that date.

o "‘*”""“'{l”‘“’”‘"' Pens Affected

O S lIX ‘XX

2 1 19 21
Total Number of birds in the pen. 13 14 1

s ti
Number of casuahtysm the respective A U R 0 (11) _
pens. )

—————
e ——
e

ct
( F 1 1 show . 1 affe )
g res in l)racket death W thout br aCl\et mdxcate e(l

i hat, in course of 9 days, 13
From.the alc)lo:;: eﬁ‘g‘:;rsezi,clkt i\:;o:lgotzf{ x;(f)t;g {) ird;_thus iving a mortality
birds had dlsd anF all practical purposes, the outbreak seemfec} to .be well
rate of 16. 25%: 0\;““ of the rigid measures of segreation d\smfect\o'n and
under control as a ff;) burning: it did not spread to other pens. The dxseaie,
disposal of carcases Y b o into the already affected pens an d in three wee s
however, continued .ur:la Post-mortett examination was continued systarxlxatl-
about 30 birds had d‘;' .cte d on 25 birds without any noticeable.lesions. Films
cally and were Conb;(l)od and spleen constantly proved negative. Later on,
prepared from heart- § the birds autopsied latterly, conditions of general
in some ° re and more noticeable. The liver in some of these
septicemia became m(;nt ‘necrotic foci’. Examination of films Qrepared fiom
showed minute, pin ?Od ;howed in one, a few and, in the other, fairly numerous
heart blood Of,t“.m bl.rlsable from Pasteurella avicida. It may also be stated
organisms indxstmgulst llre of the affected and isolated birds, fluctuated between
here b2 t:e lt;g:’ PGIY:‘ ‘and that the course of the disease had become generally
}08°F and '

however,
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prolonged to three days and in some instances nearly a week. The general

condition of some of those advanced cases had become very poor-emaciatel,
cacthetic with prominent keel bone.

Biological Test: -About 1 c.c. of heart bload was aspirated through
a sterile syringe directly from the heart of one of the fresh carcases and
injected subcutaneously into a healthy fowl. It died within 24 hours and
Pastcurella avicida organisins were recovered from ite heart and liver (o

culture, the bacilli showed irvegularity of fonm. They were gram negative,

Short rods and ovals were seen and they showed polar staining, Some were like
micrococcl. :

Control measures :—As a prophylactic measure, Bovine H. S. Serum

and vaccine were employed by the s. s. method at the rate of serum 5 c.c. and
vaccine 1 ¢ c., to each hird,

The result of inoculation into about 25 birds was most satisfactory, as

the disease was controlled almost immediately. There were only 2 deaths in the

post-inoculation period observed for two weeks. Post-mortem examination of

one of these birds showed macroscopic lesions of chiranic type of fow] cholera;

films prepared from heart blood and liver, however, were negative,
’

Conclusion :—It is obvious that the outbreak was a sul-acute type of
Fowl Cholera, which baffled diaguosis in its early stages qwing
detectability of the causal organisms awd the absence of pathological lesions.
Ouly during the {ater stages of the outbre.k were these present and epabled a
correct diagnosis and appropriate treatinent.

ta the non~

—

THE CONTROL OF SURRA IN HORSES AND CAMELS OF
JODHPUR STATE

By

DurGaA Dan,
Divector, Animal Husbandry Depatrtment,
Government of Jodhpyr,

The State of Jodhpur comprises 36,120 square miles of Rajputana
country bounded on the north by Jaiselmer and Bikaner; on the south by
Udaipur, Sirohi and Palanpur States; ou the east by Jaipur, Ajmer and
Merwara; and on the west by the Pakistan frontier. ‘The State is divided into
two main geographical parts (i) the Thar in the west belonging to the Great
Indian Desert with an average annual rainfall of five inches, and (ij) the south-
eastern foothill region beunded by the jungle clad Arevelli Hills in which an
average yearly rainfall of thirty inches in an area of poor drainage quickly
produces extensive marshes each year with the onset of the mongoon. Tha
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insect vectors of surra, principally Tabanidae are, therefore, confined almost
exclusively to this tract. It was only \vhan' extenswe. manozuvres of mounted
troops during the late war moved large bodies of animals from east to west
that cases of surra were reported from the western areas of the State.
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Trypanosomiasis of camels (*Tibarsa’) and horses has for many years
been a problem of grave economic concern in the eastern region of Marw.ar,
with a population of 1, 26, 262 camels and 25, 832 horses, the owners of whxc'h
suffered heavy financial loss before the advent of modern chemotherapeutic
control measures. The pre-war Bayer preparation Naganol was superseded at
the outbreak of the late war by the Imperial 2Chemical Industries preparation
‘Antrypol’, which, although reported as very successful by the Director,
Indian Veterinary Research Institute, Mukteswar, and: thfe Principal of the
Punjab Veterinary College, was entirely reserved for the military requirements
on the north-east Assam-Burma frontier where some 30,000 hon:ses and mules
were engaged in operations, Surra began to sl?read at an alarming rate in the
absence of an adequate preparation to control it, many stables 3nd hérds being
completely wiped out by the disease, especially durix?g the heav'yfﬂoodmg of the
southern districts of Marwar during 1944-45. The State Veterinary Department

‘was forced to resort to the old and unsatisfactory treatment by antimony

compounds, with little success, until the Direictor of Vf-,te.rinary Services, G.H Q,
was able to release to us the badly needed AntryDO} in small quantities. The
Imperial Chemical Industiies later came to our aid with a constant supply
so that we were able to convene our staff forfat plan of campaign against the
disease under the direction of th.e late Maharaja, who had, thfoughout,l taken
deep and personal interest in this* prqblgm,
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Our survey of the disease incidence showed conclusively that success in
our object could be attained ounly by division of the affected territory into

smaller zones which could be covered in turn by independent teams of workers

equipped with motor transport.  Three such teams were raised and each

provided with a vary large amount of ‘Antrypol’ with which all camels and

horses in the affected zones were treated compulsorily, propbylactically or

therapeutically as required  Camels were piven 5 Gms, intravencusly and

horses 3 Gns. to 4 Gins, according to body weight, This was admittedly a

somewhat rough dosage computation but the measurement weight formualae

were not then available. A single injection was usually sufficient in camels

though in very advanced cases a second or third dose was given to guard

against a possible relipse. A curious effact was the vapid improvement in

general skin lesions in camels undergning ‘Antrypl’ treatment, probably as a
result of the improved bodily condition when freed from Surra.

[Horses were
given three do es.

Urticarial swellings, sometimes of a large size, were noticed
in a small percentage of herses during treatment, usually subsiding  within 24

hours. Occasionally, however, the swelling of the (hroat and neck caused

distress and one death was reported.  Donkeys and mules, on the other hand,

showed no such symptoms though they are known to be usually more susceptible:
Symptoms of central paralysis in advanced cases of Surra do not respond to any

¢ . . . .
known treatment, and Auntrypol’ is no exception to this rule. Nevertheless,

despite the relatively slight disadvantages experienced ‘Antrypol’ has proved

itself, beyond all doubt, to be highly efficacions. In the past two years 5,880

horses and 25, 115 camels have been treated in the Surra zones of Marwar, and
though much remains to be done it is now simply a question of {inding the

additional stall and transport required to carry ‘Antrypol” control of the disease
to every threatened area.

A certificate of ‘Antrypol’ injection issued to each animal owner acts as
a check on the control of shifting animal populations. These certificates
must be produced on demand and afford added security to breeders and dealers.
The possession of a certificate also allows the animal to be taken through the
restricted Surra free zones, e.g., Sardarsamand Stud Farm, the best in Marwar,
around which an area of 10 miles radius is prohibited to uncertified animals.

The large potential areas of infection in Jodhpur State, the dispersal of
the animal population, and the shortage of staff all make the total eradication
of Surra a formidable task but we have proved that Surra can be, and has been,
effectively controlled to a very small fraction of the huge losses it formerly
caused each year throughout the south-eastern regions of this State, ‘Antrypol
is now in plentiful supply and the question of staff expansion and transport is
under consideration. In the meantime those field workers concerned with the
control of Surra have sound cause for satisfaction in what has already been
accomplished in implementing probably one of the largest civil Surra control
schemes in the history of Indian Veterinary Medicine.

Aaautintimt News

MADRAS VETERINARY ASSISTANT SURGEONS’ SERVICE
ASSOCIATION |
Proceedings of the Annual Conference held at the Madras
Veterinary College, Madras on the 24th, 25th and
| 26th December, 1948.
First day, Friday, the 241h Deceniber, 1948.
. . P
10 A.M. in the beautifully decorate
‘The Conference commenced at ated
Swaraj;a ?\/Iemorial Hall. The following delegates and members from various
district Ass.ociations were present --—

Sri > - 74 Sri P. L. Narayana Rao
i \C; 3\ /::s:rry 25 ,, T.A Natarajan
2 W - L.
3 R. A. Balaprakash 26 4 l Narayanan ‘
4 ; G. Balasubramanian 27 ., S Narayanaswalr;y
LR} . ) 5
5 , N Balasubramanian ég " \I/ lRaannc::;:vnagmay ao
L. Balakrishna Iyer . L :
? " S, K. Balakrishnan 30 , R Raghupat};ll Reddy
8 ) R. Boomalingam 31 ,, M, Rangz-mat an
9 " T B. Ba_lagufunathan 32 , P.S I}ajulub "
” K. P. Damodaran Nair 33 ,, V. Rathnasabapatiy
g ) ‘ l)';.mod1ran 34 ,, DB. Sambamnrthy
11 " . ¢ < !
12 ,, M.S. (Ganapathi 35 : S:}:;Z:Ss:nRao
13 Haider Miah Sahib 36 . Sri : .
N Jayaraman 37 ,, M.V.GSanpkaranarayanan
4‘ 'Y} Dv N
}5 G. V. Kalyanasundaram 8 ,, S Sx;md:r?m t
16 y A.S. Krishnamurthy 39 , G er\:}z; arad;amN .
17 " Js Krishnamurthy Vasanth 40 ,, (}3{ }\</ 1eaa¥{l;ddan air
18 . D. Krishnamurthy 41 ,, K.Venk ddy
) M Muthugopal 42 ,, R.Veeramani Iyer
19 I . ;
20 M. Madhava Rao 43 ,, D. A, Victor
) T. K. Nambiar 44 ,, C. Venkateswara Rao
2 K‘ R' N.a arajan 45 ,, K. Venkataraman
gg N I.;: N‘arayinan 46 ,, L. Venkatachalam

T i isitors attended the meeting :

The folllowgfovsl:l}:ib K. Kailasam Iyer, 2. SriS. V. Mudaliar, 3. Sri K. N,

Govind n Nair, 4. SriD. Mariappa, 5. Sri M. Narayana Menon. 6. Sri M. S,
ovinda 7’ Sri C. Krishpa Rao, 8. Sri V.]. Balasundara Das, 9. Sri

galéﬁﬂ;::i},am .Singh, 10. Sri V. Venkatanarayanan, 11. Sri C. Bharadwajan,
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12. Mr.T. John, 13. Sri K. S. Krishnappa, 14, Sri . N

- Krishnan, 15, Sri
L. S, P, Sarathy, 16. Dr. V. s.

Wishi, 17. Sri R, Ramanujam, 138, Mr.
C. T\ Peter, 19. Sri M. Chandra Menon and  students of the Madras Veterinary
College.

The Hon'ble Sri I Sttarama Reddy, Minister for Industries,
Government of Madras on arrival wis received and introduced to the distin-
guished visitors and then conducted 1o the dias.  Sri A, Narayanan was then

proposed for the presidential chair. ‘The chief guest and the president were
garlanded amidst great cheers,

‘The praceedings began with the singing of the National A
* Janaganamany’

College.

nthem
[} S , >
by Sri G. Kannamani, student of the Madras Veterinary

Sri V. S, Alwar, Secretary of the Association, welcoming the gathering
made the following speech ; —

Hon’ble Minister, Distinguished visitors aund colleagues,

On behalf of the Managing Committee of the Madras Veterinary Assi-
tant Surgeons’ Service Association, [ deem it a great pleasure to extend
to you all a cordial and hearty welcome to this conference It is a
matter of congratulation for ourselves in having the Hon'ble Minister for
Industries admist us to inaugurate this conference. on. Sri Sitatama Reddi
is not new o the Veterinarians of this I’rovince. As an enlightened agriculty-
rist who realises the vital role of the Veterinarian in relation to his livestack he
has been all along in constant touch with the members of our profession.
Besides, he is well known to us since the glorious chapter of the transfer of the

livestock section from the Agricultural Department to its rightful and natural

owner—the Veterinary Department. He had been intimnately connected with

the Provincial Livestock Improvement Board and a number of Cattle Shows
which are some of the many proud achievements of the Animal Husbandry
Department. Hence the presence of such a distinguished personage amidst us
is indeed an inspiration for us. I welcome the present architects of the Animal
Husbandry Department whose presence hert? is a sure indication of their keen
interest in the activities of our Association and is a source of immense
encouragement for us. We are extremely gratified to see such a large number
of delegates and members hailing from Vizagapatam to Tirunelveli, which
reveals the strength of our organisation and the keen interest evinced by
the members in its activities,

May 1 take this opportunity to inform the Hon. Minister that this
Government  Tecognised association ;which has been functioning for the
past 26 years Tepresents the enmtire cadre of Veterinary Assistant Surgeons
of the Animal Husbandry Department and has district branches in alnost all
the districte of our provipce, We strive to discuss in our periodical
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meetings the various problems confronting the DY0f395i?n ag well &Sb;::
service besides bringing the members of the s.ervxc'e to (;OSC:; .ccn: >
tion. Professional matters of topical interest are being discussed and in er;;s t:g
professional articles are being published regularly. We W_‘ﬁh t}c;rectl:o;'f oui
sympathetic consideration that the Qovernment as well ade ed e: el
department are bestowing on the various resolut{onS 'Daﬁlse an ts g:, " the
made by us from time to time and we hope to receive similer treatmen

future also.

On such an important occasion as this, it is but essential to review some
of the problems that face us and our department.

1. NUTRITIONAL PROBLEMS

In a predominantly agricultural country as ours, the .wealfh ﬂf

the nation depends mainly on the cultivable lands and the d?mestl? aémma't S,
since livestock and agriculture are the two func}amenta} nat.lonal in u‘smtes.
Confining ourselves only to the cattle po.pulatlon ?Vhlch‘q is ‘t'he tn:jaltns SZ
of agricultural operations, even though their populatlon is festm;ae 3, )
about one-fourth of the world’s total, even iIn tbe. pre-war s_u'mp :.} ;
their condition was deplorable, due to many faf:tors _°f which the mos(lllmp.or atnd

was mal-nutrition. But now we ave all witnessing the further deteriorate
o it f these animals when the food-stuffs have become scarce and the
CO.ndlth? thoe available ones have gone up by several times beyond the reach f’f
?}:;C:d?nar.y man, may he be an agriculturist of the rural p?.rt ora 1nill{minl;ln
the urban area: ‘The cattle in the rural areas somehow subsist on the’ a:\{al able
whereas the cow in the urban area does not get even thate T .ns state
Strawﬁ”' .will aeﬁnitely retard the food production drive, whether it be‘of
2ir:alal;oducts or of milk. The Government will be doing a great .serv.xce
if it counteracts this state of affairs by easing the cattle food sntua.tlon
1 us kihg them available to livestock owners at reasonable prices,
andl:hqtsinlxx:?& hel§ will greatly augment the agricultural operations and the
Sl};;k 2:upplyc All of - us know that the available roughages as straw and
gl;y are not sufﬁciept for our cattle population. QOut of the commonlyl'us{;d
concentrates as groundnut-cake, cotton-seed and .bran, th_e most va }iablc
putritious nitrogenous prodact as"the groundout-cake is not easily mad.e available
attle feed, whereas the major part of its production has been .swnched ovet
P ',l‘he drive of the Animal Husbandry Department .to introduce and
iy mamf"e' the cheap and indigenous sterilised bone meal as a mineral supplemen t
populanst? g of animals is at times bandicapped by the non-availability of the
o 1'91'3 0fldes these, the average ryot does not realise the correctand economic
:i\ilg(';iple: s;f feeding., To remedy these shortcomings, I would like to suggest

the following which have been often stressed by the senior officers of our

depattment. o ST o , |

.7+ {i)- All.the available grazing areas should be’ completely tapped and

" ~4y . mude acceseible and available for cattle grazing. - TR
1



286 THE INDIAN VETERINARY JOURNAL

(ii) Preparation of silage and hay should be popularised and the Depart-
ment itself should undertake the work in forest lands and other
available Government areas.

(i)  Growing of fodder crops in cultivable waste lands, should be encour-
aged and if need be, compelled.

.

(iv) Al the available groundnut-cake should be diverted. solely as cattle
feed aund the same made available to the ryots through the agency
of the Animal Husbandry Department.

(v) ‘The prices of concentrates should be controlled and they should be
made available to the cattle owners at reasonable prices thr‘ough
the agency of Cooperative-societies, fair price depots and Veterinary
Institutions.

(vi) Scientifically constituted rations by the Department with the
readily available concentrates in the shape of mixed cake§ or
bricks may couveniently be made available through the Animal
Husbandry Department, whose officers can thus get in comaf;t
with the catlle owners and advise them on the sound and economic
principles of feeding.

(vil) ‘I'he Veterinary Assistant surgeons should be made the inspecting

authorities of such cattle feed depots to ensura the supply of good
foodstuffs at the controlled rates, and

(viii) The Government should themselves start bone-meal factories o’

supply this cheap but etficient mineral supplement,

D

2. MEAT INSPECTION
I all the advanced countries t

is obligatory before it is released for sale. Thanks to the efforts of the Directof

of Animal Husbandry, most of the Municipalities in this Presidency are utiliging
the services of the Veterinar

y surgeons for this work, but still there area
slaughter houses which do not utilise the services of

onnel—the veterinary surgeon. Whatever may be their
that in the interest

ses by the Veterinarian ig made

the only competent pers
excuse, it is high time

h rt
of the local bodijes, compulsory on  the pa

3. DEVELOPMENTAL Prans, -

The Director of Anima] Husbandry had placed a very modest easily
Workable post-war development plan before the Government which readily got
the acceptance of the authorities, But many of the proposals are kept in abeyance
for want of specially qualified pbersonnel.  As far ag the basic knowledge 8
concerned, I have no hesitation to declare that the veterinay graduate of this
College compares favourably with anyong of by coumrparty qualified in any

he inspection of meat by the veterinarian

of Public Health, the inspection of -
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other part of the world. (cheers) But we }\‘Im have to admit that the fa_cmties

hi her technical training is limited in our country. Realising this, the
o gl as well as many Provincial aid State Governments have deputed a large
Cent;a of Veterinary graduates abroad for advanced studies. But the story is
giuﬂ‘:r:r:t in our province. You may be surprised to learn that only ff)u.r from
this Department. have so far gone abroalé. ‘ For any developmental actmty,l t.he
need for highly trained staff is imperative. Hence(I request the authorities
to deputea large pumber of Veterinary gra}duates of this Department for advanced
studies who will have to play a vital role m‘ the future set up of the Pepartment.
The need for a Central Research Institute in the South was pressed in the. recent
Provincial Veterinary Conference and I fnay suggest that the Serum Instltﬁutebai\t
Ranipet snd the Livestock Research Station, Hosu_r Cattle Farm can be pro 'ta v
and usefully developed into Veternary and lee.stock Research I'nstltutes
respectively. Whatever may be our development'al .alms and plan's, the imortant
factor is the creation of a nucleus of higl-ﬂy Specialised staff which .cam.mt be
obtained unless a large number of Vetermgry graduates are deputed n? dl.fferent
branches of Veterinary Science and Animal husbandry to the scientifically
advanced countries.

4. ToURING WORL,

Another handicap which stares our Department is‘ t'he shortage . of
persounel and this factor is keenly felt whenever any furthar activity or expansion
is thought of. But it should be realised that f or‘a few m?re years to com? t_h\s
prbblem will be getting more acute. Hence it is egsential that the ex1s‘tmg
qualified personnel will have to be employed in the best manner possible.
Though some may not agree with me, I \'e?ture to_ suggest and thus echo' the
feelings of iny colleagues that the touring' billets w'mll ha’ve to be closefl 'Stl’alg.ht-
away, to give place to rural Veterinary dispensaries. T he present itinerating
staff will have to stay at their head-quarters anfl thus be qf help to the x‘xeedy who
go over to them for advice and help. By this propos?l I d'o not mean the
complete stoppage of touring work. Whenever contagious diseases break ou.t,
the Veterinary Assistant surgeon will be at thg spot to cont.rol the same, This
proposal v(aill only put an end to the systematic t‘out"even in the absence of out-
breaks of contagious diseases. Thauks to th?' paneers of ouxt Departmgnt,
tﬁe era of propaganda is over and we are sufficiently popular with the ryots}.
The investigation of hidden diseases can also be successfully tackled. If th.e
authorities feel hesitant to take this bold step, I request them to try this
experiment -in atleast a few districts and complete the pl'oces's gradually. In the
meanwhile, I wish to press one of our repeat.ed reques?t.s consxsterftly turned dowq
by the authorities. The work of the Touring Veterinary Assistant Surgeon,
entails him to keep with him a large numer of -oﬂice‘boxes, dealwood cases ﬁnd
bone-meal bags. All these deﬁnitely.occupyv considerable space.of l?xs living
quarters. Besides thiis, he has to receive a large gumber of callers in his profes-
sional capacity. For all these, the proper and just procedure should be the
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provision of an oflice for him.
one such, the concerned officer
office rent allowance
accotnodate his office.

If the Government finds it difficult to provide
should be paid atleast a definite amount as the
so that he may be able to look for a bigger house t0

5. SECOND CraS8 LANGUAGH TEST,

b will be failing in my duty if [ do not refer in my address about the
question of the second «lasg language test, the passing of which is obligatory on
the Veterinary Assistant Surgeon to earn his increment. Second class language
test was introduced at a time when the Veterinary Assistant Surgoons, of B
particular language area were not in sufficient numbers for the posts in that
area which led to the transfer of sone from the other linguistic districts.
Since its introduction, a large number of us have passed the test. Moreover,
it can now be found that the officers of each linguistic area ara sufficient
to man the respective regions.,  The Government also is deprecating
the transfer of officers to far off places. Hence, I request the the authorities
to give earnest consideration to this matter and abolish the second class
langunage test. Such a step will be gratefully appreciated by the Association
since it will redress the grievenaces of a considerable numer of members

who are put to a lot of suffering by the penalising clause which followed
this compulsory test,

Finally, T wish to affirm that whatever may be our difficulties and
hardships we shall strive to serve the common man and the Government to the

best of our abilities and thus rajse the status and popularity of the profession
before the eves of the puhlic.

. Before concluding my address, [ appeal to my colleagues to contribute
mite with a smiling face to the memorial fund of the Father of the Nation
and thus derive the satisfaction that he too has done his best to perpetvate
the memory of the Greatest Man of the World, '*Jai Hind f'

their

The Honble Sri H. Sitarama Reddy then declared the conference open with
an extempore address, in the coursa of which he said that nntbeing & Veterinaria.ﬂ
himself, he could not possibly be of any assistance to them in solving the techni-
cal side of their problems. But he had one distinct advantage of being able to
look at their problems objectively, As.a member of the Provincial Livesteck
Impravement Board and the Indian Council of Agricultural Research and as ene
who comes from a family of agriculturists, he was naturallay interested in the
upkeep and development of livestock, He considered the work of the Animal
Husbandry Department as of supreme national importance, ag livestock forma{i
one of the basic needs of national life along  with Agriculture
as the Secretary had pointed out earlier. It was true that India hﬂfi
the reputation of having quite a large percentage of animal population of the
world,  Inspite of the fact that Hindus were worshiping the cow, the
treatment of cattle was anything but complementary, He was sure that

S
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with the new ideas that the members of the As.sociatién would 'be abl: to instil
into the minds of every villager, greater attention vs{ould be paid to the upke;p
of the animals than hitherto. Unfortunat.ely, in some urban areas,bt 0
animals were only looked upon as commercxa.l proflucts. Att.empts had been
made by the Government of India in cqllabatatlon with provincial Governments
to salvage the dry cows in urban areas. He hoped full use would be made of
such assistance to see that the cattle we have, were preserved.

Forecasting a great furture for the Veterinarians in this country, tl?e
minister reminded them of the great interest evinced by the Gover‘nment of India
in developing good breeds of cows aund bulls so as to augment the yield of milk per
cow and the capacity of the bulls to do farfn \vor}c. H.e was sorty to say that
the best Ongole breed was today found not in India but in Amfer’lca. It was for
the Veterinarians to set this matter right and see that I?dlas cattle wealth
was restored to its pristine glory and in this endewvour a wide field of work by
way of research and exparimant lay bafore them  He spoke of .the' good work he
had seen in respect of Kangayam breed in the Coimbatore dlstnct.. HQ‘VYas
glad the Association was devoting its attention to this aspect of work in addition
to discussing service problems. He congratulated the Association for its keen
interest in the professional matters by their discussions and reading of papers.

The Minister was glad to note that the era of propaganda was now over
and the people had begun to appreciate the services rendered to society by the
Veterinary profession. This was a good augery and he hoped the profession
will take advantage of this good will. Mutual cooperation between them and
the public would be productive of great good. If they did their work with a
sense of service, love and devotion there would be a satisfactory response froni
the public and this mutual association would go far to remove some of the
service difficulties. Unless they took a sense of pride in their work they could
not give their best.

Refering to the question of making more cattle feed available, the
Minister said that he intends to ask the Livestock Research Sectic.m to con-
duct experiménts and find out if the cotton see.d would prove a nutritive cattle
feed even after the extractiog of the oil from .lt: Already he was told that fxot
only the cotton seed retained all its nutritive value after. the extract.lon
of 6il, but that the oil would itself be fit fqr h.uman qonsumpf:on. Oue view
‘was that this oil when refined was much superior to all other oxls. It w?uld b.e
.necessé,}', for the Veterinary Department to conduct a few experlm‘ents in this
regard. ' .

o Referring to the suggested utilisation of the groundnut cake sol.e'!yas
cattle feed which is now being used on a large scale as manure, the Mlmstgr
could not say what the reaction of the officers of the Agr.lculturalv Department

d be, if it was diverted as a cattle feed. .ThevAgncult.ural‘ Depertrfrrent
:‘y’:ﬁlted it' for the Grow More Food campaign to increase the yield per acre.. I
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determining the use and distribution of such articles
recaficile the conflicting demands and view the s
aspects of the problams facing them.
the difficulties of the Government the
be distributed solely as cattle feed,

the Government had to
ubject from all angles and
If the members of thig profession redlised
y would not ask for the groundnut cake to

Sris As Narayanan, the President addressed the

The Hon'ble Minister, I'riends and Grentlemen,

meeting as follows,

T am deeply conscious of the honour you have done me to-day in propo-
sing me to preside over this Conference and [ thank you very much for giving

me an opportunity to meet and exchange ideas with such a large number of
professional brothers.

First of all, allow me to extend my he
Conference—a body which represents men in ser
effort to imprové and preserve our livestock and
who through exigency of public service or for
heen able to be present, I express my sympathy,

arty welcome to you all to thig
vice, who have joined in the
enrich the country. ‘To those
unavoidable reasons have not

\We are extremely grateful to the Hon'ble Minister for Industrices for
having kindly consented to inaugurate the Conference inspite of his heavy
engagements and important duties, [[is presence here to-day will enable us to
apprise him of our needs in our work in the field of Animal Husbandry and
Veterinary Science.

I should initially like to recall the memory of the members of the

profession the lucid and concise presentation of the Animal Husbandry problems
confronting us to-day, in the “speech delivered by Mr. T. J. Hurley, the
Director of Animal Hushandry in the last year's Conferen

ce and | cannot but
emulate the lead given by him og that occasion.

We are conscious of the increased responsibilities devolved on us for
augmenting the tempo of agriculture and food production in the New Free India.
As at present our country is importing foodstuffs from abroad at an enormous
cost and it is for us and those engaged in agricultural work to devise
ways and means to enable the people in this country to produce enough
for themselves and for export. The Central Government under the able
guidance of the Food Minister have fully realised their responsibility in produc-
ing food and feed India’s teeming millions., Unless the Provinces keep pace
with its fast moving centre and work in colloboration and co-ordination, there
is bound to be dislocation and disorder in backward regions. We have gntered
a new era after a bitter struggle for freedom devolving on us the work of
construction and development in our departmental activities. Our profession
will have to play an important part socially and economically in this new set
up, for the economic development of country. It is imperative that we should
realise our respontibilities and the hard task ahead of us and equip ourselves
fully and shoulder the burden, and it would not ke out of place here if | quote

" invalids and many adults.
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Mr. Hurley “*Human nature being what it is, it is very easy for all of us to fall
into the ordinary routine way of carrying ‘on and if we all do t'hat then thg
Department carries on in a routine way with the. res,tflt that there is no progress
and instead of advancing we should start retreating .

The  duties devolved on the modern Veterix'aarinn are variefi and many,"
In addition to his primary duties of improving and increasing the livestock and
its products such as milk, butter, ghefa, poultry, meat and 'w0(‘)l, and .protect-
ing them against the ravages of enzootics, he has a great obligation to dlscha.rge
in the matter of human health and nutrition, In order to put more efficient
work, an atmosphere for research and t}.xirst for knowledge should l?e created
and facilities provided for men pursuing different aspects of the Veterinary and

" Animal Husbandry Sciences to come together so that the students may get a

chance to develop a spirit of fellowship. It 1s obs§rved that }nuch' of. wa..ter-
tight compartments are created in the administration of techmca‘l u'xsntutxons
such as Medical, Agricultural, Engineering and Veterinary, which is harmful
and detrimental to the developement and growth of mutual intercourse amongst
men engaged in the study of different sciences and technology. Such c'lose
contacts will go a long way to make thase people realise their shortcomings
and desire to improve.

There is plenty of room for research and investigation in the Veterinary
and Animal Husbandry activities as the entire outlook in the modern livestock
production has completelv changed and the need for scientific study of problems
in Animal Husbandry is felt keenly day by day. Although the Pgst-war
Reconstruction plans and Schemes are of an exploratory n'ature and limited
scope, yet it is possible to demonstrate how thg desired 1g1prov§ments can -
be effected if scientific methols are applied in animal breedmg,'n}ﬂk produc-
tion, animal nutrition, management of pastures, poultry units and the
devolopment of small animals. To ensure success of these developmental {?lans
the most important factors are joint effort and hard work of our professional

men.

In such advancing tlmes the Veterinarian and those .engaged in Anfimal
Husbandry work cannot afford to stand aloof: Best available t;.l?ntz 'ron;
among the Veterinary Graduates should be .recrmted for rese‘arch wor_ in Tn;ma
Nutrition, Genstics, Dairying and associated technological sg;dx::s.h ] ::e
men through their investigation and res‘e\arches. should be ;1 e fol. ept .le.
profession in preserving anitnal health, mcregstpg the fc)ertx ity ot ivestock,
producing more milk and increasing the productivity of Wool, eggs, etc.

Coming to the food problem the most important -one is m.ilk. “Milk is |
i sable item in the diet of infants, expectant. and nursing m""h?l’sr
an indispensadie In apreduminantly vegetarian community, it is a
necessity to give a balanced diet. Hence adequﬁte sux;x;ly of pured m:lk is & -
matter of public concern particulary to urban dwellers.  Hence, produce more .
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milk should be our slogan at a time when strenuous efforts are made to grow
more food. This to a small extent is solved by the formation of Co-operative
Milke Supply Societies ir the I’rovince and they supply milk ang its products to
the people. Milk, butter, ghee and butter-milk are the chief products that are
sold. Al these I regret to say are veither free from contamination nor adultera-
tion. It is high time that the Government brings out a legislation for the
regular and periodical inspection of the animals milking in such societies by the

veterinarians (o ensure supply of uncontaminated milk and its products to the
people.

Well, Friends, I need not very much dwell upon the prophylactic side of
treatment in combating the ravages of enzootics, which is the daily routine of
our touring staff. The existing itinerating stafl is not sufficent to cope up with
the work., The appointment of Stockmen Compouuders is not adequate. In
this conuection, 1 should like to say a word about them. They should be
either stockmen to assist the Veterinary Assistant Surgeons in the fieild or
compounders for the hospitals and dispensaries. These dual purpose men are
in no way helpful to the Veterinary Assistant Surgeons and thanks to the
Government for abolishing this course and replacing

it with training of
Veterinary and Livestock [nspectors, who I

hope when they come out will bas
of real help to the itinerating staff who could in turn devote more attention
towards investigation of ‘hidden diseases and other important livestack
problems.

There is ample evidence in sanskrit literature that a system of cattle
treatment was in existence in ancient times. There are many people in the
villages who know something of the cattle diseases and practise the Veterinary
Art mainly with indigenous drugs. In many cases they are very efficacious. It
is open to the members of this Association to collate the prescriptions of these
people, to test their efficiency and investigate into tleir properties, to utilise
. their knowledge of chemistry for making standard preparations of such
indigenous crude drugs as are found to contain curative properties and to make
a scientific use of their research in this direction in a variety of ways.. I am
glad to say that the Government have alteady taken the initiative in this

direction and I hope it will be of immense help to our profession. In any

case, | am sure that familiarity with the indigenous method of cattle treatment

will enable our Veterinary Graduates to win popularity by pouring new wine
in old bottles, that is by administering their medicines in the right Indian
tnanner.

The hostile attitude of the general public towards the department
which tnanifested itself at its inauguration encountered by the pioneers of this
departmetit has almost completely changed and the masses are more and miore
getting to appreciate its benefits. 1 hope it would become complete in the
course of few years by the assiduous efforts of the members of this Association,
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It is highly regrettable to note that the Government turned down the
suggestion of this Assosiation (o entrust the inspection of hackney carriage
animals by Veterinarians. 1am sure you will all agree with me when I say
that there is none more qualified to do this work than a Veterinarian: in the
interest of these dumb animals and that of the safety of the travelling public,
I venture to urge the Gavernment to reconsider their decision in this matter.

There is at present a shortage of Veterinary personnel to cope up
with the enormous work of the department and to tide over this difficuity I
would strongly suggest that those under sixty who have already retired but are
otherwise physically fit should be re.employed as a temporary measure. In the
retired list to-day there are several such men whose accumulated knowledge
and experience over a long period of professional career can be profitably
utilised at this juncture.

On the subject of Veterinary lducation, I would strongly plead for the
revival of the Post-Graduate Course at the Veterinary College, which unfortu-
nately was discontinued during war period, to keep the staff abreast with the
advancing times.

The bulk of Veterinary Profession are members in service. 'LlLere is no
scope for private practice, On an occasion like this, it is not possible to
avoid treading on service questions. I should like to make a few observations
on the revised scales of pay. \Vhile appreciating fully the financial difficulties
of the Government, I caunot but bring to their notice that the recent revision
of pay without taking into consideration the full period of service of personnel
has worked detrimental to the interests of senior men in service who have to
stagnate on account of the graded system. There is, therefore, a necessity to
revise the pay once again to better the lot of such men who are affected,

Before I conclude, I would like to say a few words to my friends in the
profession. You have a great responsibility to discharge and each one of you
should endeavour to :quip yourself by further studies and keen observations in
the field so that you will enhance your reputation and add to the efficiency of
the service to which you belong.

I once again thank the chief guest for kindly accepting our invitation to

- open this Conference. .

Messages wishing the conference a success were received from Sri
L. S. Parameswara lIyer, G.M.V.C. the First Secretary of the Association and
Rao Bahadur R. Swaminatha lyer, B.A., G.M.V.C. (Retired Principal, Madras
Veterinary College).

Sri D, Krishnamurthy, Treasurer, then proposed a vote of thanks to the

" Minister and the visitors, He thanked also Messts, W, T. Suren & Co., Lud.,
" the distributors for Teddington Chemical Factory products for bringing out

the printed programme booklet of the Conference.

13
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After the departure of the chief 4
committee wag elected, whicl met
to be placed befare (he Gener

uest and the visitors, the Subjects
at 230 PM, aad drafted the resolutions
al Body,

With this the first \Jay's session Wis pver,
Second day, Salurday, the 25t Deccnber, 1948,
The proceedings commenced at
Besides the members, Ruo &
{Principal} and the gazetted st
staff of the Corporation of M
{fudia) Ltd.

Y30 AM. with Sri AL Narayanau in the
ahib K. Kilasam Iyer, S1i S, V. Mudaliar
aff of the Madrasg Veterinary College, Veterinasy

adras and Sri K. S, Krishnappa of May & Baker,
» Were present on speciul invitation,

chair,

The following pralessional papers v

(1) Serum Phosphatase Activity In Sheep: Part 1. By Messrs. K. N.
Govindan Nayar, G, A. Sastry and K. T, K, Nambiar of the Depart-
ment of Physiology, Madrag Veterinary College,

(2) Pharmacology of Surg
V. l(atnasabapztthy,
College,

ere read and discuesed «- -

ical Antiseptics and Disinfectants:  Ijy Sri
Veterinary Research Unit, Madras Medical

{3) Incidence of Canine Rabies iy ¢

he City of Madras: By Ssi M. S.
Ganapathy, Department of Medi

cine, Madras Veterinary College.
(4} Fodder problems in the Nel

lore District ; By Sri C. Venkateswara
Rao,

Department of Hygiene, Ma.liag Veterinary Cotlege,

{5} Some aspects of infestation of Cysticercous cellulisae : By sri b
Krishnamurthy, Department of Pu{hulogy and Bacteriology, Madra?
Veterinary College,

{6) Role of Vitamin ‘B’

in Post Abortion Prolapse of the Uteru;: By St
B, Sambamurthy,

Vicagapatam Circle.

(7} An Introduction to Homwopathy and its applicability in Animal
Practice: By Capt, G. A, Sastry, Department of Physiology
Madras Veterinary College,

{8) Blood groups in Sheep : Part 13 By Messrs. K. N, Govindan Nair
G. A. Sastry, K. T. K. Nambiar Department of Physialogy, Madras
Yeterinary College,

Third day, Sunday, the 2611

‘The Annual General Body Meeting was held a¢ 12 noon with Sri A
Narayanan in the chair. The Secretary presenteq the proceedings of the last
aunual general body meeting and the same Was recorded. The report of the
mauaging comuiitiee for the year 1948 was reag and recorded, The action of

December, 1948,

AJ

1ADRAS VETERINARY ASST. SURGEONS' SERVICE ASSOCIATION 2G5
A ¥

iged | i i n the
i committee accepting the revised instructions receweéi frém l
in he | st e o
tho manne tgfor the recognition of Service Associations was ratifie Z er !
o i i itions were maved an
Govle tions bearing on the profession and the service conditions we
resoluti aring

passed. _
The following office bearers were elected for the year 1949

Dyesident sri R. Veeramani. Iyver

['r‘emp ‘et Lt. S. K. Balakrishnan

;'“"‘a’:;s” Capt. (. A, Sast;y
ecre . o bney

Joint Secretary ... CB.-DL P., Jthm
Treasurer Sri M. Ranganathas
reasiey

3 Sri V. 8. Alwar l
. Muthugopa
Members of the ) }'- gzptl').MI{risgnan’ilrthy
Managing commitice }' » S. Damodaran

iviti f the Association, the
{scussi bout the activities o
After a general discussion & o o
id ‘\tﬂin hi§ concluding temarks stressed about fh, lm[fsrstisr:am L2 el
P‘es{en iation. He appealed to all the Veterinary : Susgeons
Ofﬂamsﬁd I:XSSZZ;Tes a; members. He pleaded for the formation o
to enroll themselv. nem

iati i ts.

tions in all the distric o X
e Narayanan, on behalf of those from the districts ’It‘};)an:;tdg Oitn;

i T. Nara s ) .

'Sn %ommittee for the excellent mrrangemeﬂfsh m;(iiendpal ugein
ey hen proposed a vote of thanks and thanked the waxde’n aveited
Sect;eta:lytltl‘ sttﬁieuts of the Madras Veterinary Co]lefle, tt?e farden and e
e ot W inary College ostel, m ‘

i he Madras Veterinary llege , 0 e
ASS‘Stant Vgar:)(:?t;ietthe secretaries of the district Associations, individv
anaging Co » U :
" bg rs and Rao Sahib K. Kailasam lIyer.
e Cart. G. A. SASTRY, B.V.Sc.,

Secretgry.

—————
.

A A AN AN A AAL AN
STANES MINERAL MIXTURE

Stanes Sterilised Fine Bonemeal for Cattle

The only Ionic at low rices with high tonic value
p . .

Prevents diseases due to deﬁCICnCy 10 CALCKUM

Te and

he Agricultural
. Largely used by all t |
PHOSP{EI&E;SOS“ in Nﬁadras. and by the Veterinary
Researe Departments,

Sold in bags of 14 Ibs, 28 Ibs. for supply in the Madras Presidency.
o
For further particulars Apdly to:—

T. STANES & CO., LTD,,
) COIMBATORE :
eriting to advertisers, please mention this Journal,

?‘Wm
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THE UNITED PROVINCES ANIMAL HUSBANDRY
STOCKMEN'’S ASSOCIATION

The second Annual Conference of the Association was held on the
10th and 1lth October 1948 in the D.A. V. College Hall, Lucknow.
There was a large gathering of members and visitors.

Shri R. L. Kaura, M.B.E,, B.V.SC., M.R.C.V.S, Director of Animal
Husbandry, United Provinces, presided and Shri S. M.S. Zaidi, Acting
Chairman of the Reception Committee read an address of welcome in
Urdu. A Hindi poem of welcome was recited by Shri Balram Singh

Visharad.

The General Secretary Shri ]. P. Saxena read the annual report.
He narrated the various measure taken for improving the status of the
Stockmen in the United Provinces, who numbered 500 now, and whose
recruitment still continued. The grievances of the Stockmen in regard to
their pay and prospects were put up to the Government for redress.
n the fact that while a compounder—a IV class
Government servant with middle class education and 3 months technical
training—was given a grade of Rs. 45to Rs. 100/-, the Stockmen,—a
111 class Government servant with middle class education and 6 months
technical training—was given a grade of only Rs. 30/- to Rs. 65/-. This
was quite unfair and the Government was earnestly urged to correct this
recommendation of the Pay Commission,

Special stress was laid o

The Conference passed a number of resolutions for the better
atilisation of the services of the Stockmen and their future prospects in
the Department and requested 2 grade of Rs.75 to Rs. 100/~ for them.
It also suggested starting of fodder stations and distribution of fodder

through the agency of Stockmen.
With the election of office-bearers, the Conference concluded a

successful session.

Gabhana, Aligarh Dt }

10—11—48, J. P. SAXENA.

RS

MADRAS VETERINARY ASSOCIATION

‘proceedings of the Managing Committee Meeting held-on 5.12.48.
The First Managing Committee Meeting was held on 5-12-48 in
the Library Hall, Madras Veterinary College. Sri K.S. Nair, GB.V.C,

M.R.C.V-Sy D.T.V.M, presided. .
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The statement of receipts and expenditure for the eighth Proviaciat

Veterinary Canference held on 24, 25, 26th September 1948 presented by
the Treasures was adopted,

The following were elected as office-baarers unanimasly ...

Secretary Sri. G Venkatratnam, n.v.sc.
Treasures P. Srintvasan 1, v.5¢.

o VENKATRATNAM,
Secretary,

e

WEST BENGAL VETERINARY MEDICAL ASSOCIATION

Proceedings of the condolence meeting in memory of lats Sei

‘G- N. Roy Choudhury, 6 15.v.C. fate General Secretary of the West Bengal
Veterinary Medical Asocintion held on 9 1-49.

Peof. S M. 8. Das was proposed to the chair by Sri Bhadury.

S, C. G Das Gopta and %13 P, K. Bose Seconding Prof, Sri M. S. Das
presided,

The following official resolutions were moved and adopted .. .

1. The Veterinary profession in Bengal are shocked to hear the
sad news of the demise of Sri G, N. Koy Choudbury on the 7th January,
1949, He was an eminent practising Veterinary Sargeon in this country
and also the Hony. General Secrelary of the Bengal Veterinary Medical
Association for the last eight years,

This Associntion therefore records with profound sorrow the great
Joss and conveys its sincerest sympathies and condolences to the, bereaved
tamily.

2. This Association resolves that necessary funds be raised for
perpetuating the memory of late Sei G. N. Roy Cheadhary in a lsuitable
manner and a strong sub.comamittee be formed to wark ont the plans and
details of the G. N. Roy Choudhury memorial fund,

The follawing were elected Members of G.N. Roy Choudhury Memorial
Sub-Committee -—

1. Major, J. M. Lahir, Principal Veterinary College, Belgachia,
Calcutta, President.

2. S P, C, Bannerjee, Asstt. Director of Veterinary Services,
West Bengal.

3. . M. S. Das, Prafessace, Bengal Veterinary College, Caleatta,
4, B. K. Das, 56 Chowringhee, Calcutta,
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5, ,, C.C. Das Gupta, Supdt. Veterinary Setvices, Head quasters
West Bengal, Calcutta.

6 o P. C Sen Gupta, Lectucer, Bengal Veterinary Colege,
Belgachia Calcutta, Treasurer.

7. . S. K. Bhadury, Disease Investigation officer, West Rengal,
Secretary West Bengal Veterinary Medical Associatoin
Ex-officio Secretary.

8. . S. K, Bhadury, Convenor,

5. K. BHADLURY,
Secretary,
W. B. V. M. dssociatson,

Proceedings of the G. N. Roy Choudhury Me.morial Sub-committee,

The G. N. Roy Chowdbury Memorial Sub-committee decided at
its meeting beld ou the 22.1-49, vnder the Chairmanship of Major
J- M. Lahiri that

{1y A photograph and synopsis of career of late Dt. Roy
Chowdhury be sent to the ¥ditor, Indian Veterinary Journal as
desired by the Editor, for publication in the January issue
of the Journal,

{2) An appeal may be issved toall members of Veterinary profession
in Bengal and outside the province {o contsibute to the
«G. N. Roy Chawdhury Memorial Fund.

(3) A special prize, preferably a silver medal, termed and inscribed
« The G. N. Roy Chowdhury Memorial Prize ™ be awarded ta
the best student of the final year class in Surgery of the Bengal
Veterinary College.

{4} An appeal-for funds may be issued to private donors.

S. K. BuADpURyY,

Secretary
al Veterinary College t X o
Qenyal eroachin, West Bengal Velerinary Association,
The 24th January 1949 Caleuttal



Collene News
EAST PUNJAB CAMP VETERINARY GCOLLEGE, HISSAR
Admission Notice

Applications on the prescribed form obtainable from the Principal’s
Office, for admission to the iiast Panjab University B.V.Sc. Course, will
be received till 24th January 1949,  Admission will take place on
Wednesday, the Znd of February 1949, when canditates who are eligible
will be interviewed by a Board appointed for the purpose at 10 AM.

Minimum - qualification required is Intermediate, Science Faculty
(Medical Group), pass or its equivalent.

Fees for bonafide resideunts of East Punjab and those who were
residents of West Punjab and NJW.E ¥. prior to partition of the Province,
and have since settled in East Punjab, at:

‘ Tuition Fee Ra. 120/ per anhum
Athletic Fund Fee |, Rs. 12/ do.
Breakage Fee Rs.  1z/- do.
Library Fee we  Rse W O admission only.

Total Rs. 154/- per anoum

are payable in advance on admission.

Thicty students from LEast Punjab and 30 from other Provinces
and States will be admitted. Candidates from other Provinces and States,
who should apply through their respective Governments, ®ill pay a
capitation charge of Rs 1200/~ each per annum in addition to the normal
taition and other fees. ‘

Sons of Officers of the Gavernment of India in civil and military
employ will also be considered for admission on merit irrespective of their
domicile, provided the  father of the caudidate may be setving in the East
Punjab at the time of submission of application,

Major A, C. AGGARWALA,

B.5¢, Hons,, M.R.C.V.S, AIRO,
Pringipat,
Camp Veterinary College, Hivsar,

«1

News

X1v INTERNATIONAL VETERINARY CONGRESS
PRELIMINARY ANNOUNCEMENT

Object :—The Object of the Intemgtional Vet.erinary nggressas

is the advancement of the science and practice of Veterinary Med_xcme and
To this end discussions are arranged on wl}at are consnderec} to
Sur%ﬁl;)"m ost important scientific and practical questions of the day, with a
l:few to their solution by a mutual interchange of opinions and personal
rience.
expe Programme :—As it is consid‘e‘red that the present world food
gituation is the most important scientitic and pra'ctxlcal question of the df‘)”
the Congress Programme has been' based on thx§ theme. Every morning
there will be a plenary session at which a paper will. be .per’esentec!- by some
person of world reputation on t?)e veterinary profesm.on ] cgntnbutmn to
some aspect of world food production. bectloqal meetings will be held' in
the afternoons. The programme for these is designed to cover a wide
range of subjects, and whatever t'he specmllty of _any member of the
Congress he should tind papers of direct interest to him.
Executive Gommittee

Sir Daniel Cabaot
Professor J. B. Buxton
Dr. W. R, Wooldridge
Mr. G. N. Gould"

The President

Vice.President

Honorary Secretary

Honorary Treasurer ‘

General Secrelary, Mr. W. G. R. Oates

Organizing Secretary ... Lt.—Col. J. A. Gordon querts
to whom all communications should be sent at:—10 Red Lion" Square,
London, W.C. 1. ' |

‘1. Administration. Place of Meeting:—The meetings wi]] take

"place at the Central Hall, Westminster, and in Church House, Westminster,

London, S. W. 1. | *

' 2. Opening Date :—The Congress is under the Patronage of His
Majesty The King, and it is hoped that His Royal Highness The Duke of
Gloucester, who is the President of the Royal Veterinary College and
Hospital of London, will be able to cpen the Congress, ‘

The first session will take place at 1000 hours on Monday 8th
August 1949, and the Congress will last until Saturday 13th August
inclusive. Registration of members will take place at Central Hall on
Sunday 7th August from 2. p. m. (1400 hours) onwards, Certain social
functions will take place on the evening of Sunday 7th August,

A detailed programme showing the times at which the General and
8Sectional meetings will take place, giving the names of speakers app
titles of papers, will be published in the Official Programme to be issued
later. -
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3. Sucial Functions:.—Many official and other social functions will

be held during the week of the Congress, at which delegates will be able
ta meet their confreres from other countries, Details of these functions
will be notified in the Official Programme,

4. Excursions :—During
arranged to places of
Research Stations, Veteriy
establishments etc,
information about, the

the week 13th to 20th Angust visits will be
mterest to veterinarians such as ;.- Vetecinary
wry Colleges, Abattoirs, Breeding and Racing
Every eifort will be made to show, and to give
latest developments in veterinary research.

Tours will also be arranged to places of interest and beauty spots in
the British Isles.

3. Exhibition :—An exhibition of the latest insteuments, appliances,
laboratory equipment, drugs, disinfectants, antiseptics, books etc., etc.,
will be arranged in premises convenient to the Central Hall. Admisson to
members will be free.

6. Membership :_Official invitations have been issued by His
Majesty's Gavernment to Foreign, Commonw\ealth and Colonial GovFrments
requesting the sending of delegates to the Congress. Representation has
been invited not only from Goverment veterinary departments, but also
from Universities, veterinary schools and other interested bodies in evety
country.

In countries were there is a National Committee, application from
prospective delegates for membership of the.Congress shou'ld be sent
through the Secretary of the National Committe. In countries were no
National Committee exists, application for membership should be made
direct to the Organizing Secretary, 10, Red Lion'Square, Londo.n, W.C.fl;
Applications where possible, should be accompanieq by a remittance fo

the exact amount of the subscription in English Money. Cheques, Money-

orders, etc., should be made payable to the “X1V Intematignal Veterinary
Cengress”. Names, titles and addresses should be clearly written, preferably
in block letters.

In all cases early application for membership is requested.

7. Subscriptions Ordinary Membersi—f4 (four Pounds) .Sterling,
which includes Congress badge, entertainments (except Congress dinner for
which a charge will be made) and ane copy of the full report of the
Congress,

Student Members:—£1. 10s, (one pound, ten shillings, Sterlipgg
which includes Congress badge, and the right to attend specia} meetings
but does not confer the right either to speak or vote, or to receive a copy
of the Congress report. The report may, however. be pucchased separately
at a price to be notified later.

Assoctate Members - (Wives and families of members)—4 1 (one
pound) Sterling, which includes Congress badge, the 1ight (o attend special
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functions which will be arranged for them and the use of special accommo-
dation for social purposes.

8 Travel and Accommadation :—Messts. Thomas Caok & son
Limited of Berkely Street, London, W. 1. and the associated organisation
of Cie Internationale des Wagons-Lits, have been appointed Travel and
Accomodation agents to the Congress. These firms have agencies
throughout the world and prospective memberg are strongly recommended
to get in touch with one of these agencies without delay. Both, travel
facilities from overseas and hotel accommodation in London, are extremely
over-loaded and early booking is essential, Early application for bockings
for the homeward journey is also essential.

" The approximate London Hotel Charges are as follows .—

High Garde Room only (without bath) from 23s. to 37s 6d. per day

each person.

First Class Room only (without bath) From 20s. to 30s. pér day
each person.

Second Class Room only (without bath) from 17s. to 27s. 6d. per
day each person,

{These charges are subject to fluctuation and are only given as a
guide}. . ' o

A limited vamber of very reasonably priced single room will be
held available for members who, owing to the stringent currency regula-
tions in force in their countries, will have a se\fere}y restricted a!lowanc‘e
of money to spend in this country. Early ftpphcatxoﬂ for these rooms is
available and should be made to the Organizing Sectetary.

All other applications for travel and accommadation should be made
to the Travel Agents.

9, Euquiries:—All enquiries and communications should be addressed

‘to Organizing Secretary, XIVth International Veterinary Congress, 10, Red

Lion Square, London, W. C. 1. Telegrams and Cables: —CENTAURUM,
HOLB, LONDON, Telephone Namber:— HOLborn, 3584,

Dr. S. Datta, D.Sc, M.R.CV.S, D.T.v.M, ¥.2S8. (Edin), F.N.I,
Director lud.ian Veterinary Research Institute, 1zatnagar and Mukteswa,
i3 conﬁn;xed in that post with effect from the 29th November 1948.

3

Mr. N. S. Sankaranaryanan, G.M.V.C, of the Indian Veterinary
Research. Institute, Mukteswar, has been appointed as Veterinary
Investigation Officer, Ajmer (Rajputana).

Capt. N. G. lyengar, Deputy Director of Livestock and hSup:&)rein-
il Veteri indhya Pradesh, Rewa, has been
il Veterinary Department, Vindhy ; h, :
:seonr:§:;t(e:c;vas a Member of the Faculty of Veterinary Sctence and Animal
Husbapdry of the Agra University for a period of three years,

[URIOVI
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‘AVLON’

For the treatment of Liver Fluke
infestation in cattle and sheep
Carbon tetrachloride, although well established in

the treatment of fascioliasis in sheep, is generally
regarded as being too toxic for use in cattle,

l brand
l HEXACHLOROETHANE

Hexachloroethane, while it s as effective as

carbon tetrachloride, is far less toxic and ecan

be regarded as the treatment of choice for cattle
as well as sheep.

‘Avion’ brand of Hexachloroethane dispersible

powder is of the highest purity and is especially
prepared for administration as a drench.

In districts where heavy fluke infestation is known

to exist routine dosing of all susceptible animals
with Hexachloroethane s recommended.

Further information will be forwarded on Tequest.

S

IMPERIAL CHEMICAL °
INDUSTRIES (INDIA) LTD.
Calcutta  Bombay Madras  Cochin New Delhi  Kanpur

Represented in Pakistan, Burma and Ceylon by
IMPERIAL  CHEMICAL INDUSTRIES  (Export) LTD,
@rachi Rangoon Colomboe

r

When writing to advertisers, please mention this Journal,
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: i f Veterinary and Surgical

Manufacture all kinds o . .
Iv:::truments in Stainless Steel Chromium anf:l N;ckel
Plated and import all sundries along with Roux

Syringes, Needles and Veterinary Thermometers, Etc.
Y /

Please consult us before ordering e.llaw.hex:h Line
We invite your Enquiries for Everything in the .
e

*
The Sunbeam Surgical Company,

UIPMENTS
ODERN HOSPITAL EQ
ACTURERS OF M TS
MBN‘;;KCIRLISTS IN VETERINARY, ANIMAL HUSBAND
Ap AND LABORATORY SUPPLIES.

g, RAJAMMAL STREET,
( (’)pponto :—Hindi Prachar Sabha)

11,
T. Nagar, Madras Grams: SCALPAL.

Phone : 88276,
L]
p W’W\W
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Pl —

{ Reliable vefe&ina’z\, Products

Foy Passive Immun isation

NTITOXIC SERUM
TETANUzsooﬁ‘and 6000 I. U. '

—
For Active Immunssation

)
TETANUS ANATOXIN | }

in 25 c.c. and 50 c.c. phials

pusm——

For Active Leucocytosis

NUCLEIN

0o Solution of Nucleinic Acid in 5§ c.c. AmPD“”}
10% ! ‘
n PUSRS
C BENGAL CHEMICAL .
. .BOM
§ CALCUTTA ‘ - __:@cmm
Lo sers,

When writing to advertisers, please mention this Journal
¢
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! conditioner for ace Horge s, I'olo Ponies, l[unton etc,
I keep the horses in brd work always fit.

!, 2. “Tendon Lotion"
|

‘and joints in orees,

3. “Electric Mange Cure "

N 1. “Race Horse Brand"

e’

., e,
U
)

" PANGAL'S

VETERINARY INSTITU"

26, WALLAJAI ROAD
MOUNT ROAD,

MADRAS,

2.

A Few of Dr. Pangal’s specialities to all
Lovers of Horses, Cattle and Dogs.

Equitone.

A valuable 3lood Tonic
Ouite indispensal.-

I’r:('(’ pev 20b, tin R_B. 8.

»

K R s P A A R A N )

For ITnflamed and Sprained Tendons, Ligame.

& and is a specific for | ()”‘Llildr Mange,
I!.
| 4. ‘“Scented Pulvex "

s 47e romam 3

7.
Vitamins,
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' 6. “Cough Electuary ™

Price per 1b. bottle Rs. 9

Acts like mag
P

Tick specific, A wond

roenr

\- -

P

Price pe

Enlarged Joints,

Price p

ic.

rice per bottle Re. Q.

erful Tick distroyer.

rice per tin Re. 1-4

5. " Canatone” Vitamin Mineral Food for doys,
r 1% b, tin Re, 1.8.
- A Specifie for Cough and Catarrh in Horses._ . _
Price per 1b. R8s 8.
‘“Bovotone ", Dest Tonic Powder for cattle containing Minerals s
Price per 2 1b, tin Re. 9.
8. " Mange Dressing”™ A specific for all kinds of Mange.

Price per big bottle Rs 8. Small bottle Re. 1-8.

“ Dr. Pangal's Resolvin " [ndicated in absorbing—without firing
.Splints, Ring bones, Spavins,

Ligaments ; and cures Sore Shins, Cappéd Elbows and Hooks.

Sprained endons

An excellent reme(ly for all kinds of Ma

an

er 4 oz, bottle Rs, 8,

7 1b. bottle Rs. 8.

Pnce per 3 1b. tin Re, §

e oo o 1]y evan 1y 08 - e 038 o 4} r— 21 re—: Sy

T LI,

f {.--—wa

Specmhhes Please Apply For Literature.

r\'!.'...nm

10. “Dhum Dhum’”. A specnhc for Dhum, i.e., heavy breathing st
common in horses. Acts like magic.

Price per 2 1. bottle Rs 6.

g swollen joints,
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