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NOTICE TO CONTRIBUTORS

THE INDIAN VETERINARY JOURNAL is intended for $he publication of
papers on Original work, General and Clinical articles, Abstracts, Reviews,
Association News and other coguute mmtters pertaining to animal health and
disense and the progress of Veterinary Seirnes and the profession in general,
The Editor, in his work of nssoasing papers reesiverd for publicution, is asyisted
ta an honorary capacity by alarge number of Soientisty warking in various
prurts of India.

Papers are acceptad for publication on the understanding $hay they have neivher
Leen published before nor are being considered for publication elzewhers.

Matter for publication should always he typed and seny in duplicate. The
Lyprsenipes should bo on one side of the paper only with double Bpacing and one
inch margin on the left side. They «honld be eent after careful revision and
correcfion and without over-writings. Oibarwise they are liable o be not
congidered.

Names of aubhors should be followsd Ly their sendemic nualificasions. Their
official address or otherwise, should also Le stated to sunble correspondents 4o
communicate with them direct if they so desire,

The papers musf be concise and not unnecessarily e'wborate. To nchieve this
objeet extensive summarics of all available literature with numerous references
should be avorded, wherever possible.  The bulk of the paper should recard the actual
work done by the author or authors. I papers submitted are considered to be of
excessiva length, they may be returned to the suthors for necessary reduction and
re-submission. Papers aye aceepted subject to the right of minor editorial
revision, if considered necessary. No reasons will be given Sn cases of gou-
acceptance of articles.

A copy of the page-proof will ba sent %o the suthor, only in caves where it
18 found necessary and it should be returned without delay, dufy corrected.
Extensive changes in the mwatter are uot permissibie at shat stage.

Order for extra raprints should be placed at the $ime of the initial submission of
the paper. Othsrwise only the usual ammber of complimentary reprints vis.
10 will be seng to each author up to 8 maximmm of shirly, irrespeciive of the
auinber of authors over thirec,

Druwings and diagramws should bs in Indian Ink on stout white drawing paper
or eu Brictol board.

A small number of blocks illustrating arkicles are norwmally paid for by the
Journal; but the authors may however be required to pay the entire cost of
blocks if they are far $oo many for a single article, alf-tone ihotographs
should be included only when they are found cssential and they should be on
glogsy paper, bringing out the ditforcnces clearly,

The number and size of tables, charts and plates should be strictly restricted as
the cost of publication is mounting up covery day. Coloured plates will not be
reproduced, except under excepbiona! circuastances or when the suthor is willing
to bear the entire cost.

Publication of group photographs of soiue news-value to the profession and of
individuals will be uudertaken only if space perinits and the cost of blocks in
such cases will be thankfully received from parties concerned,

Abbreviations aud mode of references to Authors, yeara and jouraals shou!d bt on
the niodei normally adopted in all international publications.

Note :—We request our Contributors to help us by observing the alove ruler, and
they will thea ba facilitating early publisation of sneir aréicles,
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Protective Feeding with ‘NEFTIN’

In poultry, unthriftiness from non-specific infection can
cause greater economic loss than mortality from such
diseases as Fowl Typhoid, Pullorum Disease, Salmonellosis
and Coryza. A medication therefore, which is effective

not only in the treatment and prevention of such diseases,
but also in the suppression of non-specific infection, is
invaluable. ‘Neftin’, with its wide antibacterial spectrum, is
highly successful in all three contingencies.

Continuous benefits from the disease-fighting properties of
‘Neftin’ can be obtained with the ‘Neftin' Week-a-Month
Plan, a simple and economic schedule for disease prevention
in growing and laying fowls. As a reliable aid to positive
health and higher egg production you can recommend, with
the utmost confidence, the addition of ‘Neftin’ to poultry
feeds—at preventive level—for one week in every four.

‘Neftin’ controls more poultry diseases than
any other medication. Utilise it now, with the

‘NEFTIN' WEEK-A-MONTH PLAN, FOR:

® reducing death losses in chicks
o helping growers to thrive
o increasing egg production

*Neflin’ is available in containers of (1-1b.) 450 g.
and (7-1b.) 3.2 kg. from Pharmed Private Ltd,,
Bombay, Calcutta, Delhi, Madras.

& Life-saving nitrofurans

Advisory titerature and further information
are available on request from:

Smith Kline & French (India) Limited
(Incorporated in England with limited liability)
141 Fort Street, Bombay 1.
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Composition per 100 ml. in the treatment of

Calcium (approx. 209, Cal, gluconate) 1-75G Milk-f A R , .

Dextrose 206G ilk-fever, cefonemm, Hypocalcemia,

Phosphorus 750 mg. Hypomagnesemia, Hypophosphatemia,

Magnesium 300 mg. Hypoglycemia, Grass-tetany, Eclamp-

Amphetamine 5 mg. sia, Azoturia, Uterine inertia, etc.
Introducing
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OFFERS

Prompt action and quick relief,
* Safe on adminisiration,
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Owners and Trainers say

CERELOSE “H iy tdeat vor horses,
It builds up large reserves of encrey
for that extra spurt and stamina.

Veterinary experts recoinmend
CERELOSE ‘H" for all animals—
including domestic pets—as

a top conditioner which not only
ensures physical fitness but also
prevents out-of-scason coat loss.
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?ﬁhitnrial IS

BENGAL AT CROSS-ROADS

Bengal scems to be at cross-roads, where the development of
her livestock wealth is concerned. Originally they had the livestock
development work with the Agricultural Department, Only so recently
as 1959 they switched it on to the Veterinary Department. Barely within
a year i.e., from August 1960 to be exact, they have transferred that
work to the Dairy Department ! Evidently they have not yet made up
their mind as to who is best suited for such work. Oh! the pity of it!

Livestock development is the main plank in any scheme of
Animal Husbandry Work. What does the expression mean and what
is the work involved ? In simple language it means the art and science
of preserving the livestock both in health and in disease and planning
for their proper development to the maximum extent possible. On the
face of it, it is a single piece of highly integrated scientific work,
which does not admit of artificial division between Departments or
¢ Directorates . What we say is not politics but an absolute scientific
truth. If this indivisible work is sought to be divided and distributed,
we immediately sow the seeds of dissension and inter-departmental
quarrels. [Each Department will say ‘ thus far and no further’, and as
Sir Frank Ware puts it we soon find them at ‘logger heads’ It is the
bane of all artificial partitions or divisions and we cannot escape it.

They say the Veterinary Department should confine itself to
disease side. But diseases are to be tackled not after their full
manifestation, but at their very source, in the field of nutrition, in the
field of hereditary transmission, in the field of environmental hygiene
in the field of incipient infection of various viral, bacterial and parasitic
diseases, in the care and management of animals from day to day and
in taking timely preventive steps in way of protective vaccinations and
inoculations. We stop then to ask with what Science is the livestock
development work more integrated — with Veterinary Science or with
Dairy Science? How can a Dairy Science man bring about livestock
development, if he is up against the thousand and one breeding hazards

" that one normally comes across in this country, from ‘not coming to

heat’ to the spread of Brucellosis, Vibriosis, Trichomoniasis, etc.
The one man who goes through the entire gaumet of Animal Science
from Genetics to disease control, is the Veterinarian. Just a casua’l
comparison of the two curricula even, will convince anybody how well
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suited is the present day Veterinari i
suits narian to engage himself fully and well
:;1 c]LVﬁéSde development work. That is so far as fundamentgl science
I ce V\?lfex:ev el:lot\r) IetVus sec what applied science has achived in our

. € Veterinarians have been in ch F i
k 1ve charge of livestock
ase\i/il(t)l;])éni?&nj\zgr;(n c{‘r&m t{f}itver}); beginning of organisational control
e ar Pradesh, the milk yield of ani
i , antmals has
%uflegle)sanl? they are even to~day the home of fine specimens of cattle
particula;l oli/sles(i goats, sheep and pigs. The other States more’
partic! 0%' ; adras, have shown galloping development aféer the
Husbanduy I;\;estotck development work to their respective  Animal
partment. The Veterinarians tak it 1
water and the Veterinary Gr 41y “ the oot tac
. y Graduates are undoubtedly “the be 1
_ _ . st bas

‘rfl%tﬁg;ﬂt{rgm wl_nch to recruit animal husbandmen ” (Sir Frank Ware1§
o theifl:smg 1ts concentraged entircly upon animal health and diseas'c
ottor o ?ec S. There 15 no equivalent form of training for any
s ol technical or professional officer ”’ (Mr. Wm. C. Miller)

S

We do not in the least belittle the i
: i great Science iryf
ﬁ‘sy\ggr;;ignmst ghel:' moment the milk leaves the udder anc(i) f;ug a;;illlnr:e%
of Dairy Science,e ri:tsligrc l:)nge:fe lt(l)llc)er[ilxenvff'llw c(i) i :0 2 opecialists o
. . her ¢ ill develo i

?;p]e)r;;:rn;eBtélcltgonay in th1§ country. There is soprhiilittgalie 22?1?;:5
in theny Ba Ofr‘lc:,]odg_y, Dairy Chf:mistry, Dairy Technology and even
the popuiacy TJE xtn'ary processing and distribution of clean milk to
atoippulace. | T at 1s the real field of the dairy scientist. Is enough

eing paid to all such aspects ? Let the unprejudiced answgr.

milk tngt:)e rc())r:len dan§wer that is often given is that there is not enough
bring _atous L4 In our animals. We agree. But which agency can
othess. o indeedugprovement. in this fiirection, much sooner than
scientific koomia ml;)ot’ point.  As indicated above, fundamentai
and opinions of gerr’lineistlcsct;::::;gtgs’ ggtu?tl o s in the field
) nent often quoted i

;llllr;;c‘;x;;ts tofthe_ Vetermanans_. We go even soq farggs“:o tsl:icscthl?etgf "

ot unified control, it would cven be a better plan toyplage tl(;cr*.

Dairying aspect ynd .
5 a. er the Vet : :
fields will then be phenomenzl.ermary Directorate. The success in all

To put i are .
work, WhiCI})I hz;lsltlc:l(l))[;et m]l(lk Inour animals is a fundamental scientific
feeding, creating su; bac led at several levels, viz, breeding, nutritional
and préventiongoi"uﬁaacilq entw:fnme"ts’ care and management, detection
Veteri . pient diseases, etc. We can only s
eterinary Directorate is the best suited for livestock woryk.aly fhat the

Let us hope e .
pe patriotic Bengal will soon take the ri
thus put herself in line with other States in India. e right turn and

L ————]

Dr. PANGAL SRINIVASA RAO
PASSES AWAY

We are deeply distressed to record the sad demise of
Dr. P. Srinivasa Rao, who was the Editor of this Journal from its very
inception and had toiled in that capacity for full 31 years. It was only
in September 1955 that he retired from the Editorship due to failing
health, lecaving the legacy in present hands. Ever since then his health
has been steadily declining and he passed away peacefully on the
afternoon of 4th May 1961 at his residence in Lloyds Road, Madras,
leaving behind his wife and two sons and a host of friends and relations

to bemoan his loss.

Hailing from the village of Pangal in South Kanara District, he
came over to Madras after finishing his High School career and joined
the Madras Veterinary College. After taking his G.M.V.C. diploma,
he joined the Civil Veterinary Department, Madras as a Touring
Veterinary. Assistant and soon made his mark as a highly popular and
efficient Veterinary Surgeon. The conditions of service then prevailing
were so disheartening that he soon resigned his job and set up private
practice in the City of Madras as early as 1914 or so. lt was a bold
step that he took as the profession at that stage was still in a nebulous
state with very little of public recognition. Naturally he had to
struggle hard to establish himself as a Private Practitioner. Looking
back at this distance of time, it was indeed a blessing in disguise for the
profession. Barely ten years after, the profession took the momentous
decision of runninga professional Journal of its own, at the Second
All-India Veterinary Conference at Lucknow and Madras was entrusted
with this highly responsible work. Dr. Pangal Srinivasa Rao was the
only independent Private Practitioner then in Madras and he
was approached to be the de jure Editor of the proposed
Indian Veterinary Journal. He was a little hesitant to start with as he
fully understood the implications. He was assured unstinted support
by some of the men in Government service, including the present
Editor, Dr. M. S. Sastry and Dr. A. Ramalinga Mudaliar of revered
memory. This sacred alliance stood firm against all onslaughts in the
carly days of this Journal. It is this solemn undertaking that has made us
so loyal and devoted to the work of this Journal. Dr. Rao finally gave
his consent and when once he was in the saddle, he gave his all for the
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Indian Veterinary Journal. The team work was a model of co-opera-
tion and mutual trust. But the brunt of burden during the carly
formative period fell exclusively on Dr. Rao, as others were all in
Government service and could operate only within certain limits. As is
to be expected, he came in for a good deal of criticism both from within
and without the profession. The official wrathat onc time threatencd
the very existence of the Jowrnal. But Dr. Rao was quite unperturbed
and held the fort in a manner which few others could have done.
Therein lay his greatness.  His retreat at that time would have meant
disaster to the profession. [tis no exaggeration to state that it was
his steadfastness that has made it possible for the profession (0 own
this Journal to this day. The . V. J. was a quarterly for the first
fifteen years and then a bi-monthly for the next sixteen years. [tisa
monthly from January 1958. 1t is a monumental achievement on behalf
of the profession and Dr. Rao was responsible for it in no small
measure. Tous his demise is a personal loss.  We had toiled hard
together for nearly four decades and he has left us alone to continue
the work.

Dr. Rao was a versatile personality with many sided activities.
He was an active member of a premier amateur dramatic society, the
Suguna Vilas Sabha and had taken part in many a drama, regaling
the audience with his humourous acting. As Secretary of the South
Kanara Dravida Brahmin Association for over 30 years, he did
yeoman service to help the poor boys and girls of his community in
their educational pursuits. He was a Race Course Veterinary
Surgeon in Madras for nearly 25 years and had trained his nephew,
Dr. P. Krishna Rao, B.v.sc., to take up all his professional work,
which was fairly vast during his last days.

He was of 76 years of age at the time of his death. His two
sons are well-placed in life. Dr. P. Vadhiraja Rao, M.B.B.S., is a
highly successful Medical Practitioner in the City of Madras and his
second son Dr. P. Seshagiri Rao, B.A., L.D.S., is a Dental Surgeon of
good standing engaged in independent private practice. We offer our
heartfelt condolences to the members of the bereaved family!

General Articles

TITRE OF THE RINDERPEST VIRUS IN
NON-REACTOR GOATS

By

K. C. SinmA and C. SEETHARAMAN,

Biological Products Division, Indian Veterinary Research Institute,
Izatnagar, U. P,

Rinderpest is World’s costliest disease of the animal industry.
The history of this disease is interesting and significant in that since
1897, till todate, great studies have been made in the evolution of highly
modified virus vaccines which have rendered possible control of this
disease in many countries; on the other hand, very little fundamental
studies have been carried out on the virus and its ecology. It is
necessary that the biology of this virus is studied in greater comprehen-
sion to differentiate other viral diseases simulating rinderpest. The
nature and course of the disease in a modified form may continue in the
susceptible hosts, e.g., wild animals e.g., antelopes, wart-hogs etc. or
even in domestic animals e.g., sheep and goats favouring perpetuation
of the life cycle of the virus.

In this paper, efforts have been made to present the behaviour
of a highly caprinised strain of rinderpest virus in goats. Goats
have since 1897 been used as useful experimental animals, for
studies on rinderpest. Koch (1897) pointed out that the passage of the
virus brings about the attenuation of the virus. Schein (1920)
carried out about 140-172 passages on one occasion and 80 later, and
reported marked attenuation. Edwards (1924, 1927) has presented the
veterinary science the greatest weapon to combat rinderpest —i.e., Goat
adapted virus. He carried out extensive laboratory and field experiments
to confirm efficacy of this modified virus vaccine in India and Egypt.
Daubney (1949) carried out observations on Kabete goat adapted strain
in Kenya and in India. Comprehensive studies were made on Mukteswar
strain (Haddow and Idnani 1948; Krishnamurti, 1945; Seetharaman,
1947). Records of natural epizootics of rinderpest in sheep and goats
are available in India and other countries in east. (Rogers, 1900;
D’costa and Balwant Singh, 1933; Srikantaiah, 1936; Bawa, 1940
Liall, 1947 ; Mohan et al 1953). Whitworth (1936) reported it in Malaya
and Crawford (1943) in Ceylon. In early days, in Europe, prevalence

Paper presented at the Forty-Eighth Session of the Indian Boience Congress
held at Roorke in 1961,
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of such epizootics in goats have been recorded, (Fleming 1882 -
It;aly). Further references are available of this disease in Austrig
(Bleiweiss, 1863), Bohemia, Hungary, Russia, Poland (Scifman 1866
and' others) Scotland (Wood, et «l 1866) and France (Zundel 1871)
It is believed that the incidence of rinderpest in goats has been.
on increase with the introdaction of goat adapted virus (Crawford, 1947).

With the increased spread of animal discases during World War
11, greater stress was laid on the conservation of livestock population
and international agencies eg., FAQ, T.C.M, O LL., and 0.E.E.C.,
recorded interest in such subjects. I.A.O. has recorded interest in this
probl.em since 1946, U. 8. Government with a group of medical -
vete‘rmary workers constituted the Canadian-American Team which
carried out a series of obscrvations on avianisation of the rinderpest
virus, Na,l'mmum et al (1939, 1953) has been able to present highly anti-
genic modified rinderpest virus, wviz., lapinised and lapinised-avianised
virus. In 1953, the international virus vaceine production centre, at this
Inst}tute, under the auspices of the F.A.Q. and Government (;f India
carried out extensive luboratory and ficld experiruents for adoption of a
Suitable vaccine for all India - Scheme for eradication of rinderpest.
Goat a@aptod virus was considered a suitable vaccine of choice. In
1954, rmd'erpest vaccine production was initiated at this Institute
:E‘d approximately 600 lakh doses of this vaccine have been prepared ab
nel:rlcezgrgogodate and the pattern of reaction to caprinised virus in
sidera?]ble’var'gct)ats h'as been studied by the authors. There is con-
T o 1AMON 1n - susceptibility of goats to rinderpest goat virus.
~he only basis for the selection of goats as virus donors at present
18 the assessment of thormagl response which shows 3-4 degrees rise
In body temperature in post inoculation period. About 82 precent of

the incculated goats react (Da 5
¢ aubney 1949). At thj . 8
have been to the extent of 75-9g-5 percent.) this centro reaction

In a large number of goats, which average y
the thermal response is not clear-cut and such afmﬁ:&u;rio rze?cgzzgezz
nk(l)n-reactors. It was considered desirable to carry out observations on
the nature of the reaction in goats and the nature of the virus with
spec1'a,l reference to virus titre in spleen and its antigenicity, This
n the ecology of the virus, since, at a time when
: / . practically controlled in India, distribution of
rinderpest virus in goats either in clinical stage of disease or in latent
form. may be. responsible for starting fresh foci of infection. This study
provides a glimpse into such problem. The practical advantage in
such a study may also be economic production of vaccine by increa-

sing he total yield by 20-30 percent with the incorporation i
ation
batch such hypothermic gnimals. P in & donor

o1
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M
| Material and Methods

For these observations goats of either sex between 1-3 years of
age, weighing between 40-50 1bs., were used. These were not specially
selected for these experiments but these animals formed a part of the
batches of donor goats used for routine production of the goat-adapted
virus. These animals were kept under observation for at least a week
before inoculation with 1 ml. of & 1:100 suspension of desiccated goat
adapted rinderpest virus (spleen tissue) subcutaneously. Goats with an
initial body temperature of 102°F or less were included in the batch.
In the routine selection, donor goats which had a rise of 8-4 degrees
above the initial body temperature in the post-inoculation period were
destroyed on the fourth day morning for the collection of virus. The
source of virus was the spleen,

In this context the virus titre of the spleens from goats, which
are usually rejected was assessed. The category of such animals in.
cluded in the study are:

(@) Non-reactors, showing only a slight rise of body temperature.
(b) Non-reactors, without any thermal reaction, and

(¢) Non-reactors, showing slight rise of body temperature but
declining on the fourth day.

Observations were carried out to assess the titre of the virus in
spleen of goats in batches, and from individual goats using hill bulls,
buffalo-calves and goats.

Results

(a) Initially, 5 batches of desiccated spleen pulp were prepared
from 5 batches of goats exhibiting aberrent pattern of thermal response
for bioassay. Majority of them had shown mild or aberrent type of
thermal reaction. Results are set out in table I,

TABLE I

Multiplication of Caprinised rinderpest virus in goats showing
mild thermal response.

. | Number of fgs
EXPCEP goats nsed %nitlitgniig-) Maximum Difference Titre of
Nunber | £0F €xperi | PO SC™ | rise (mean °F)| - (mean °F) virug
ment
1 21 101-2 103-2 + 2:21 1:16000
2 10 100-6 103-0 + 2-4 1: 400*
3 10 100-3 1036 + 33 l: 400™
4 11 1000 102-8 + 2-8 1:16000
5 17 100-5 108-2 + 27 1: 400%

* Tested at field dose level i.e., 1 gram of desiceated spleen is equivalent to 400
field doses; hill bulls were used for 1-4 experiments whereas buffalo-calves for

experiment 5. (Bioassays),
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TasLre II

(6)  Multiplication of Caprinised rinderpest virus in
goats showing no thermal response.

| l Titre of the virus
Experiment Bateh Thermal response . in spleens
Nuniber Number in goa.ts,%J | (vioassay in hill
~bulls and buffalo
o calves)
1 3 A :
1: 8000
2 55 A The body tempera- 1: 8000
3 64 A ture did not ris 1: 8000
4 66 A above 102°F ’ 1: 8000
5 IOQ A 1: 8000
6 l 102 A 1: 8000

. The multiplication of virus was assessed by needle passage of the
desiccated spleen pulp from hypothermic goats in groups of healthy
susceptible goats. Results are set out in table III,

TasLe IIL
Assessment of virus content of the spleen o f non-reactor goats in goats.
Number of ;
) ’ . Number of Post inocu- |
EXperiment ?l?glfe;?&rﬁ goats used for lation rise Reaction
Number spleens were |¢XPeriment (for in body (Percentage)
| used titration) temperature
1H R B
X 6
I 3 2 6 4 — 5°F 100-0
H G N
11 | 3 6 4 — 5°F 95 — 100-0
4]
| P

Spleens of individual non-reactor goats were collected, freeze

dried and the titre of the virus was assessed using two susceptible
buffalo-calves.

Results are set out in table IV,

TaBLE IV
Virus titre of spleens from individual non-reactor goats.

N
E iment umber of goats
Nomber | Nuwgar | {rom which tpleon|  Titre
was collected

I 84 E1 1

1: 8000

11 84 F_'.2 1 1: 8000
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(¢} During the course of these studies a large number of animf,ls
showed thermal rise ranging between 0'2°F to 4'4°F i.e., 101°F to 104 .F.
But these animals differed from others in that although there was rise
of body temperature, this was of short duration and there was a steep
fall, at times below the level of the initial body temperature on the
fourth day or earlier. The spleens from such goats were collected and
desiccated prior to the assessment of the virus titre. Results are set
out in table V.

TasrLe V

Virus titre of spleens of goats showing transtent r.o'sg of quy temperature
after experimental infection with Caprinised virus.

(a) ‘ (b) ‘ (c) ! () a (e) )
T
iti . . Difference

Experi- Number of %,g;t;lg; Maximum le{’elx;ence between (c) .

xp b goats used ody rise in (ﬁ ) and 4th day Titre
Nmer{) . for the torp body texonP. bet ween morning body

umber | oy periment (°F)‘ | (mean °F) | (c) — (d) temp. CF)

1 31 100-7 108-2 + 2.5 +1:7 1: 16000
'Discussion

Although workers engaged in the study of caprinised rinderpest
virus vaccine have always favoured collection of spleens from such of
those goats exhibiting marked thermal response to experimental infec-
tion, it was considered desirable to carry out controlled experimenf:s to
study the evolution of the disease at the cellulair level and in the organims.
This problem was fully discussed at the Ninth meeting of the Central
Rinderpest Control Committee, held in Delhi in 1958, Only- refer‘ence
on this subject available is studies made on a few goats in Eritrea
(Cilli, 1951). In this background 15 controlled experiments were
carried out on nearly 200 goats which under the accepted standards
would have been classed as non-reactors, and represent non-clinical form
of rinderpest. Bioassay revealed in each case t;hajt there was active
multiplication of the virus. Approximately, immedlate.advantages may
possibly result in the way of applications of these ﬁnfimgs to increase
the yield of vaccine by incorporating in a productlon. batch 15 — 20
percent more goats. But these findings, bear out an important fact
for the proper understanding of the epizootiology of the disease in that
in nature, animals in highly infective stage in gon-chmca,l forms may
gerve to disseminate the infection. Thig also points out a probable shift
in the nature of the infectivity of the virus.
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Although thermal response in animals is considered a definite
sign of rinderpest virus infection, it also implies the elimination of
infection through definite immune responses, In buffaloes where rinder-
pest virus causes serions syndromes, there is profound cellular
disturbance, and the aliquot of antibody globulin is much lower in
these than in such of these in which the syndromes are milder but
definite.

It is established (Iiwoff 1959) that an increasec of temperature and
a decrease of pH markedly depress the maultiplication of certain
viruses....”” And a mere increase of temperature may protect an infected
animal”’. The three body problems consisting of body temperature, pH
changes and glycolysis are non-specific factors which control the multi-
plication of viral cells and have profound influence on the subsequent
development of antibodies irrespective of the genetic make up of the
virus. The thermal inactivation of virus consists of blockade of cellular
development resulting in a late reaction of the vegetative phase. While
afnple evidence is availuble to confirm this in respect of poliomyelitis
virus in fissue culture, this has also been found true in case of ectro-
melia, influenza, herpes, myxoma and vaccinia viruses in chick embryos.
The influenza virus in chick embroys develops well at 56°C but not at
39'5°0. With the development of the chick embryo, its body tem-
perature rises from 36°C to 41°C and the virus disappears. In herpes,
myxoma and vaccinia, the yield of virus in embroys drops by 1000
between 37 to 40°C. The titre of vesicular stomatitis virus at 39 — 40°C
drops to one percent of what can be obtained at 85 — 36°C (Sigurdsson,
1943). What has been found true in tissue culture and chick embryo,
which may be introductory models, may be true also in larger host
animals and the present treatise is an attempt to approach at the
threshold of the problem with refcrence to goat adapted rinderpest virus.

Summary

Although extensive studies on the goat adapted virus vaccine
have been carried out, evolution of the infection at cellular level and in
the organism is not yet understood precisely. This study is an attempt
in this direction. For routine programme of production of vaccine,
donor goats are selected on the basis of thermal response varying from
3—4°F above normal body temperature. About 20—25 percent of
animals may fail to show rise in body temperature and represent non-
clinical form of rinderpest in goats. Bioassays revealed that inspite of
the hypothermia, there was active ultiplication of the virus in the
tissues and the virus content of these spleens was comparable to that
obtainable in splecns of goats showing high degrees of hyperthermia.
The present trend in the studies of virus multiplication in cell-culture
and live-host has been discussed.

Director, Indian Veterinar
Izatnagar for his encourage
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CLOSTRIDIUM WELCHII TYPE D INFECTION
(ENTEROTOXAEMIA) IN SHEEP AND ITS CONTROL

By
v M. S. Javaraman and B. B. Manuick,
Indian Veterinary Research Institute, Mulkteswar, Numaon U.P.

Part 1

Introduction

- This paper deals with the occurrence of enterotoxaemia in the
various sheep breeding areas in India, detailed studies in respect of the
complex toxins of its causal agent, its differentiation from other toxin
types and effective control with potent vaccine developed at the Indian
Veterinary Research Institute, Mukteswar (Kumaon). KEnterotoxaemia
of sheep has been known by several names ‘over-cating ’ discase, ‘‘ pulpy
kidney  disease, * Milk colic ’’, * Braxy.like ” disease, ¢ Beverly”
disease “‘ Clabber belly "’ disease and so on.

The disease is an acute toxaemia due to the absorption of the
epsilon toxin elaborated in the small intestines by the rapidly multip-
lying Gl. welchit type D organisms, under favourable enviromental
conditions, such as presence of excess of partly digested food in
greedy feeders and/or sudden change of food, chilling, neutralization
of the acidity of the bowel etc. The best conditioned sheep in a
flock die so rapidly that it is not possible to give curative treatment
to the affected ones. The various toxigenic types of Cl. welchit
are widely distributed in nature and nearly always form part of the
intestinal flora of sheep. The various essential factors responsible for
the production of enterotoxaemia are :—

(1) CLl welchii type D must be present in the soil of the grazing
areas.
(i) The organisms must as such, form part of the normal bacte-
rial flora of the intestines of the grazing animals.
(iii) Both the above factors are closely inter-related.
(iv) g‘_hire must be availability of rich feed or sudden change in
iet.

(v) There must finally be a lack of immunity (natural or artificial)
in the animals in that area.

History and Review of Literature
There appears to be every probability that this disease might
have been in existence even long before the same came to light in sheep
rearing countries throughout the world, causing heavy economic losses.
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Dr. J. A. Gilruth (1907) described the disease and named it
** Acute renal congestion ”” or “pulpy kidney disease’ in the annual
report of the New Zealand Department of agriculture and the nature of
the disease was first investigated by Dr. D. A, Gill (1927, 1928, 1929 and
1932) with a team of workers in the Maniotota country, New Zealand.

Gill (1929) and Oxer (1932) suggested that Cl. welchii might be &
normal inhabitant of sheep intestines and requires certain circumstances
favourable for its rapid multiplication. The first part of this presump-
tion was confirmed by many workers, of which Bullen (1952) studied it
thoroughly. He could isolate Cl. welchii in 46 cases out of 100 specimens
he undertook for study.

Montgomerie and Rowlands (1931, 1933 and 1934) recorded the
disease in the suckling lambs in North Wales. Oxer (1932) observed the
incidence of the discase in Tasmanian lambs.

It was Benetts (1932), who described the disease fully well and
its occurrence in Western Australian sheep. He entered into the
investigation of “so called Braxy like disease ”’, found out the true
cause and named the astiological agent as Bacillus ovitoxicus, a potent
toxin producing anaerobic organism and the diseaseas “ infectious entero-
toxaemia’’ in sheep and lambs. He showed that enterofoxaemia was
due to the absorption of the epsilon toxin of B. ovitoxicus from the
intestinal contents. Dalling (1933) also showed the presence of toxin
in the intestinal filtrate.

In India Chatupale (1948) was the first to record the existence of
this disease in sheep in Darawka areas (in the then Boroda State).

Nilakantan and Kathuria (1958) reported on the isolation of
eight strains of Cl. welchu type D from cases in sheep suspected to have
died of enterotoxaemia in Madras, U. P., and Bihar States.

Dhands and Sharma (1958) have reviewed the disease in the light
of the latest position.

Material from very many cases of sudden deaths in sheep
received since 1954 onwards from the states of Madras, Andhra,
Bombay, U.P. and Punjab on detailed laboratory examination at this
Institute has given further clear evidence in regard to the existence of
this disease ip this country (Annual reports, Path. and Bact. Division,
Indian Veterinary Research Institute). As such there was the necessity
to develop a vaccine to control this disease, which was taken up by the
Anaerobic diseases Liaboratory at this Institute from 1956 onwards, The
perfected product i.e. Cl. welchii type D anaculture is now available at
this Institute,
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Three parts of the test fluid are now mixed with one part
of each of the various (Cl. welchii, A, B, C, D and I) diagnostic
type sera separately and thoroughly mixed and kept at room temperature
for about half to thrce fourth of an hour for ncutralization to take
place. Ilach of thesc toxin-antioxin mixtiures is now injected i/v into
at least two mice in a dose of 02 to 0°4 ). and the results are assessed
as follow :

In this particular case if the toxin contained in the test fluid is
the epsilon toxin of Cl. welchii. type D, mice receiving the toxin-anti-
toxin mixture with type B. and D diagnostic sera will survive and the
rest will die. Direct evidence of the presence of epsilon toxin of
Cl. welchit type D in the intestinal contents of sheep is the certain
criterion for declaring the outbreak to be due to enterotoxaemia. Often
when materials collected from sheep long after death, which is usually
the case, when received in the laboratory will not show the presence of
toxin in them.

In any casc cultural cxamination should also be attempted with
a view to isolate the toxigenic strains of the organism. For this the
following procedure is adopted.

A few ml. of the intestinal contents is inoculated into a few tubes
of meat medium and incubated at 37°C. The presence of Cl. welchit
organism will be indicated by the active growth in the meat medinum
with the production of an appreciable amount of gas starting within a
ghort period of 3-5 hours, of incubation,

Morphologieally short stumpy deeply stained Gram positive
nonmotile rods will be evident on microscopical examination. From
this actively growing young culture (3 to 5 hours) a few freshly pre-
pared blood agar plates are streaked and also a couple of milk
medium tubes inoculated and incubated in the anaerobic jar at 30°C for
924 hours. After incubation the plates are examined for the charac-
teristic Welchii type of colonies and also the presence of ‘“Stormy
fermentation ” in meat medium. BSingle colonies are then picked up
and sown in meat mediam tubes for further study of the toxigenic
characters of the strains,

Tentative Identification of the types of Clostridum welchii
in the absence of Diagnostic type sera:

In general all Cl. welchii toxigenic or non-toxigenic organisms
will conform almost to the same cultural characters. They will start
growing on suitable media as early as 3-5 hours after incubation, with
abundant gas formation. They are non-motile, and morphologically show
short stumpy deeply stained Gram positive rod forms in liquid medium,
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They will also show typical “Stormy fermentation” in milk
medium.

Methods of differentiating the various toxigenic types
The following medium is used for toxin production :—

Beef liver infusion ... 500 ml
Beef meat infusion .. 500 mlL
Peptone ... 20gms.

Na Cl ... bgms.

K, HP04 ... 4gms.

pH of the medium ... 84
Dextrose ... 02 per cent,

Type A strains produce usually 100-300 1d 50 (mouse) of the
alpha-toxin, which is at its maximum in a 24 hour old growth.

There will be the characteristic haemoglobinurea in the inocu-
lated mice, which will usually die in about 24 hours after receiving a
dose of 0-15 ml. i/v of the bacteria free culture filtrate. Activation of
the culture filtrate with trypsin 05% will destroy its lethal nature.
Types B strains produce maximum beta toxin in a 10-12 hour old
growth when cultured in the above medium (a dose of 0-05 ml. i/v into
mice kills them in a very short time). Thereafter the beta toxin
deteriorates. Activation of 24 hour culture filtrate in this case with
trypsin for 1 hour at 37°C at a neutral pH. also will kill mice in the
game dose by about the same time. This characteristic is only with
type B strains.

Type C and F strains behave like type B strains in their toxi.
genic character except that when activated with trypsin as above, they
will not behave like type B strains,

Type D strains produce lethal epsilon toxin in its prototoxic from
which is lethal to mice i/v in larger doses (i.e.) 0'15-0'2 ml. in & longer
period of time i.e. 3-24 hours. A maximum of this toxin will be
produced in about 24 hours of growth.

Activation of this prototoxin with 025 to 0'5% trypsin for 1 hour
at 37°C at a neutral pH will enhance its toxic activity to 550 times,
At this stage the activated toxin will kill mice in a dose of 0:05 ml. i/v
in less than an hour or two. No other type has been found to behave in
this way.

Type E strains produce iota toxin in its prototoxic form like
epsilon toxin, Activation or this prototoxin with trypsin can be

Note:—( ) indicates varishility in production.
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demonstrated in the filtrates of 2-5 hours cultures. This organism

produces proteolytic enzymes which spontancously activate the proto-

t;lcg(m during the period of active growth, beyond 2.5 hours (Smith,
406).

. The lethal potency of this toxin is not very high as compared to
epsilon toxin.

Nature of Cl. welchii toxins
So far six toxigenic-types of Cl. welchii are known viz A-F.
They are differentiated by the sharing of different toxic components
(biologically active antigens) of which 12 are known to exist. Of these
alpha, beta and Epsilon and i toxins are considered to be major lethal
factors associated with diseases in animals particularly in sheep and
cattle.

Four more toxins (viz. gamma, delta, eta and theta) are considered
to be auxillary factors in pathogenesis in CI, welchii infections,

CL. welchie type A produces alpha, (eta), (theta) kappa(inu) and nu.

The eta toxic factor is produced rarely by only a very few strains.

Cl. welchit type B produces alpha, beta, gamma, delia, epsilon,
theta, lambda, mu, and nu. toxins.

Cl. welchii type C strains produce alpha, beta, gamnma, delta,
theta, kappa and nu. toxins.

Cl. welchit type D strains produce alpa, epsilon, theta. (kappa),
(lambda), (mu), and nu. toxios.

Cl. welchiv type K strains produce alpha, iota, theta, kappa,
lambda and nu. toxins.

Cl. welchii type F produces alpha, beta, gamma and nu. toxins,
Each toxic factor could be separately indentified as follows :—
Alpha :—Tt is lethal, haemolytic, lecithinase and necrotizing.
Beta :—Lethal and necrotizing.

Gamma :~—TLethal.

Delta :—Lethal, haemolytic.

Theta :—Lethal, haemolytic, oxygen lubile.

Epsilon :—Lethal, necrotizing and formed as prototoxin.

Eta :—Lethal,

Iota :—Lethal, necrotising found as prototoxin.

Kappa :—Lethal, collagenase.

Lambda:—Non lethal proteinase.

Mu : —Non-lethal, hyaluronidage.

Nu :—Non-lethal, desoxyribonuclease.
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The lethal activity could be demonstrated by the i/v inoculation
of the bacteria-free culture filtrates into white mice.

The hacmolytic activity may be demonstrated by mixing the
culture filtrate with the erythrocytes of suitable animals under suitable
buffered conditions and also by the clear cut beta haemolysis usually
produced by these organisms when grown on blood agar plates.

The necrotizing activity could be demonstrated by the intracu-
tancous inoculation of the culture filtrate into guineapigs or rabbits,

Lecithinase activity could be demonstrated by plating the
cultures on egg yolk medium. The collagenase activity could be
demonstrated by the ability of the kappa toxin contained in the culture
filtrate to pulp raw tendon when incubated in the same.

The lambda toxin will not have the above character, but kappa
and lambda toxins will be able to digest hide powder and gelatin.

Hyaluronidase(mu) will be demonstrated by its ability to remove
the viscosity of hyaluronic acid when brought into contact with the
same.

Desoxyribonuclease could be demonstrated by its ability to
destroy the nuclei of the leucocytes. This could be shown by staining
a slide with leucocytes film, after treating them with the culture
filtrate containing Nu toxin.

SHEEP POX VACCINATION

By

C. K. Aspvnna KHAN,

Disease Investigation Officer,
Mysore Serum Institute, Hebbal, Bangalore.

Production of a highly antigenic, safe, and dependable vaccine
against sheep pox still continues to be in an experimental stage. The
technique of vaccination followed in India is “ Ovination” using host
specific virulent unstandardised virus suspension, often resulting in
severe local reaction and sometimes generalisation, To safeguard
against these untoward reactions it was decided to :—

1. Standardise the virus suspension by titration so that a defined
quantity (M.L.Ds.) could be administered ensuring predic-
table and reproducible results.

2. So alter its virulence that little or no damage is done to its
immunogenic property, viability or potency.
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3. Change the route of administration from percutaneous to
subcutancous to guarantee implantation of a defined dose of
virus and its positive retention, to minimise the chances of
extrancous contamination and to facilitate casy administra-
tion under field conditions.

Standardisation of virus suspension :—Large scale production and
standardisation of virus suspension have been described by the author
(1960) in his article on ‘‘sheep pox cultivation’. It consists of progres-
sive fitration of viral suspension by s/c route on shaved abdomen of
susceptible sheep. The titration of one batch of viral suspension
includes the production of another. It is a continuous chain reaction
where maximum quantity (300 to 500 gm.) of virus rich tissuc is
obtained with minimum number of donors and free from cxtrancous
contaminations,

Route of administration :—The percutancous route of administra-
tion has the following disadvantage in veterinary practice.

1. Labour involved in thorough cleaning of the ear from grease,
dust, dung etc.

2. Invariable and unavoidable subsequent extraneous contami-
nation of scratches with dust or dung resulting in an open
ulcerated wound of unpredictable severity, sometimes neces-
sitating complete amputation of the affected ear.

3. Dissemination of virulent virus in ficld by the vaccinated
animals,

4. Possibility of setting up generalisation by the use of virulent
virus.

5. Impossibility of administrating a defined or known quantity
of virus (M. I Ds.) or its positive retention due to his getting
washed or thrown off by exuded blood or lymph, rain or by
constant shaking of ear from local irritation,

6. The repugnant psychological reaction of the owners to the
severity of local reaction.

On the other hand with s/c route milder reaction, absence of an
open ulcerated wound, minimum scarring and more accurate assessment
of dosage have been claimed. Therefore with experimental vaccines

detailed in this article, the route of administration was changed from
percutaneous to subcutaneous.

Experimental vaccines

‘ 1. Chemically inactivated (carbolised) sheep-pox vaccine :—Very
little work seems to have been done on the use of chemical inactivation in
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the production of a dependable sheep-pox antigen. Ducloux and Cordier
(1920) failed to produce a good sheep-pox vaccine by inactivation with
formaldehyde, ethanol of luxtanol. Mitscherlich (1949) states that
sheep-pox vaccine suspended in 8% boric acid solution lost its efficacy
after 4 days at 37°C, but maintained it for at least 21 to 60 days in dry
state in vacuum at 37°C. Only vaccines of low antigenic value have been
reported by Ramazottic (1939) with saponisation. Menninger (1948)
formalised Aluminium gel vaccine which could produce immunity in
6 to 8 days lasting at least 9 months. However, erratic results have
been rccorded with formalisation by Hilgers (1931-32) with Vaccinia
virus. Kligler and Olitzki (1931) concluded that of all the various
chemicals tried. phenol proved to be the least injurions to both ¢ Protein
containing ’ and ‘ protein Free ' preparation of fowl pox virus. Gordon
(1925) pointed out that immunity induced by Phenol treated Vaccinia
vaccine was, after 100 days, equal to that stimulated by living or
attenuated virus,

Phenolised vaceines, therefore, seem to have given better results
ab least with Vaccinia virus and Fowl pox. Since phenolisation of
sheep pos has not so far been attempted it was decided to study the
behaviour of this vaccine,

Technique :—1: 50 suspension of virulent virus in N.S.8. was pre-
pared from stock suspension, whose titre had been previonsly determined
to contain 80000 M.I.D’s per gram. 5 mg. per cc. of Streptomycin was
added, and the suspension was mixed with equal quantity of 1%
carbolised saline shaking vigorously during mixing, so that each cc. of
the final product contained 800 M.I.D’s of 0'5% Phenolised virus sus-
pension.

When freshly prepared and used in 05 cc. s/c on the external
part of the ear so that each animal received 400 M.I.D’s of carbolised
virus, neither local nor any thermal reaction was observed. Six animals
were used for every batch of vaccine with three as controls. Controls
were given 100 M.1.D’s of live virulent virus s/c in 0'5 cc. dose on the
external part of the ear. There was severe local reaction after an
incubation period of 3 days, associated with pyrexia, usually terminating
in ulceration and sometimes generalisation. Animals vaccinated with
Carbolised vaccine were, when subsequeutly challenged with 10,000
M.I.D’s of virulent live virus did not show any local or general reaction,
or systemic disturbance and proved completely immune. Nevertheless
the vaccine has poor keeping quality and was completely inert after 8
days at room temperature and one week under refrigeration,

Under field conditions the vaccine .ha,s to be prepared fresh by
mixing equal quantities of live virulent virus suspension containing
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1600 M.L.D’s per cc. with 1% carbolised saline, vigorousty shaking and
keeping 1t room temperature for at least one hour,

About 8000 animals from both disease free and discased flocks
have been vaccinated with promising results.

2. Simple Physical Qilution vaecine :—The use of live pox virns
as anantigen has been in practice since time immemorial.  Prior to the
epoch making discovery of Jenner that vaccinia invokes a high degree
of immunity against variola, variolation was in practice using pustular
material derived from mild cases which often led to an increase in the
incidence of discase and this method was ultimately given up. On the
other hand iimmunisation against sheep pox still continues to be in the
primitive stage of ovination with its associated grave results. The
antigen used is 1: 10 suspension of epidormal serapings of 507 glycerine
saline with antibiotics added o keep off contaminants. The virus rich
material is harvested from a donor of 1007 “takes”.  No attempts have
80 far been made to stawndardise the quanticy of live antigen per
inoculum. Besides percutancous method of vaccination does nob
guarantee retention of viral bodies lmplanted, to predict reproducible
results under standard conditions of experunent,

. With the improved technique of large scale production and
titration of sheep pox virus, it is now possible to study and predict the
nature of reaction and response in vaccinated apimals with serial
dilution of viral suspension, and to determine the maximum number of
M.L.D’s of virus which could comfortably be used per inoculum by s/c
route to invoke solid immunity with minimum local reaction and no
generalisation or systemic disturbance.

Techinque : —Serial dilutions of the viral suspension whose titre
has been previously determined by titration on shaved abdomen of
sgsceptible sheep, were made in N.8.S. with 5 mg. per cc. of streptomy-
cin added to contain 10, 20, 40, 80, 160, 320, 640, 1280 M.L.D’s of virus
per cc. anfl tested for sterility in both aerobic and anacrobic media.
Three animals were used for each dilution and inoculated s/c with 05
ce. of viral suspension on tho external part of the car. Observations
were mado for thermal or systemic disturbances and nature of degrec of
local reaction. It was observed that:

(i) thermal and local reactions appeared in 6 to 8 days with

40 M.I,D’s and below and from 4 to 6 days with 80 M.LD’s,
and above.

(ii) the severity of the reaction depended on the concentration of
the virus, reactions being severe in concentration above 40
M.LDs, and inconsistent or unpredictable in concentration
below 40 M.I.D's. Mild reactions were of hyperplastic nature
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with or without demution of epithelium, while ulceration
with sometimes punctured wounds were observed in higher
concentration.

(iii) the immunity imparted was strong and solid with all concen-
trations of virus.

From the observations recorded 40 M.I.D’s per inoculum was
decided as a safe dose to be used in live virulent vaccine. Under labora-
tory condition, the local reaction came off on the 6th day and usually
terminated in mild ulceration with strong immunity. Nevertheless
under field conditions the results were of rather unpredictable nature;
and that generalisation might occur by the use of such vaccine was
observed in a filock of disease free-animals protected with 40 M.LD’s
cach, when 50 out of 1520 vaccinated animals actually came down with
the disease.

As the vaccine has to be of practical importance or utility under
field conditions irrespective of the presence or absence of other
influencing factors, it was decided to use an adjuvant which would:

(i) prevent the invasive property of the virus without interfering
with its antigenicity.

(i) enhance its antigenic property and thus excite better
immunity response;

(iii) bhave no deleterious action on either virus or the host tissue,.

(iv) permitadministration of large number of M.I.D’s without
precipitating any severe local reaction or generalisation,

Adjuvant vaccine

3. A combined antigen has been used by Delpy and Mir Chamsy
(1949), and Delpy, et al (1953) by adsorbing sheep pox virus on anthrax
spores, which not only support the virus but also excite an initial inflam-
matory reaction and permit fixation and multiplication of virus, besides
their own antigenic role. Obukhovaskii (1941) reports only 5:8% mild
generalisation amongst 840 sheep vaccinated with alum precipitated
sheep pox vaccine. Boto (1942) reports about the good keeping quality
of Alum precipitated sheep pox vaccine with lesser local reaction and
no tendency for generalisation. Menninger (1948) states Aluminium gel
vaccine prepared from virulent sheep pox material still retains sufficent
virulence to prohibit its use without formalisation. Fedyushiva and
Shain (1955) have demonstrated the keeping quality of Aluminium'gel
vaccine for 10 months, stored at 2° to 4°C. temperature.

Rafyi and Mir Chamsy (1956) claimed good results with aluminum
gel vaccine containing 200 R.D. (Reaction Dose) per ml. Wynohradnyk
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and Cirstet (1956) demonstrated solid immunity lasting 8 months in 89¢;
of cases vaccinated with alum precipitated vaccine which had the keeping
quality of one month under refrigeration and did not show any specific
lesions in pregnant ewes and their foetuses even when prepared with
virulent virus.  With alumininm gel Vaccine prepared by Castrucci and
Scatozza (1859) and tested in two dose level (1 ml. and 2 ml,) the
immunity lasted only 3 months.

Technique: Chemically pure aluin K.80,AI(S0,),12H,0 is
dissolved by warming at 68° to 70° to make a 3" solution and
NH.,OH (with 8% concentration of NH,) is added to produce pure
A1(OH),. The precipitate is washed free of NH, (as tested by Nesller’s
reagent) and resuspended in distilled water to obtain 2°5% concentration
of pure aluminium hydroxide.

The 2-5% aluminium gel suspension is autoclaved, cooled and
tested for adsorption power by adding 4 cc. of suspension to 80 cc. of
077% Congo Red solution. Final check up on the adsorption power is
done by mixing with virus suspension in cqual proportion. After
shaking the mixture well, it is allowed to settle down and supernatant
heated with equal quantity of 25% trichloracetic acid. Milky cloudiness,
indicative of the presence of non-adsorbed proteins, should not forim.

Virus suspension in N. 8. 8. titrated to contain 160 M.I.D.’s per
cc. is mixed with equal quantities of 2'5% alum suspension and tested for
sterlity and adsorption. It is always advisible to re-autoclave the bulk
preparation of alum suspension just before being mixed with viral
suspension to enhance its adsorption power.

0.5 cc. of the vaccine so prepared constiutes the dose and contains
40 M.L.D’s of virus and 1.2 mg. of chemically pure adjuvant.

Six shecep were uscd on every bacth of vaccine and challenged
with 10,000 M.LD’s of virulent virus with 2 controls on the 21st day
after vaccination, All the controls showed typical reaction sometimes
leading to generalisation while the vaccinated. remained solidly immune,

The viability of the vaccine so prepared has been tested upto one
month at room temperature (27°C) and 4 months under refrigeration
with reporducible results. The duration of the immunity has been
tested satisfactorily upto fourteen months against 10,000 M.L.D’s. of
virulent virus.

The vaccine has been used with encouraging results in both
diseased and disease free flocks, amongst animals of all ages including.
newly born lambs, mothers in advanced pregnancy, different climatic
conditition, on Government Farms where feed is supplemented with
concentrates and also under field conditions where grazing alone consti-
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tutes the entire food. The total number of animals vaccinated so far
is about 18,000.
Discussion

While use of live virulent antigen does confirm an act.i\.'e ir}]mu.
nity of longer duration, its unrestricted use nnde:r field CODF]Ith.Il is apt
to set up reaction of unpredictable nature sometimes result_mg in gene-
ralisation and thus defeating the very purpose of vac?inat{on. This is
particularly evident with the strain of virus maintained in our .labo-
ratory, whose biological attenuation by passage through ot!:er species of
animals like goats, rabbits, guineapigs or chorio- gllantoxc' membrane
has not 8o been possible ; and which, unlike Rumanian strain promotes
hyperplastic tissue response.

The use of chemically inactivated (Phenol killed) sheep pox
vaccine has certain limitations, in spite of complete absence of local
or thermal reaction and the solid immunity it imparts. Its short
duration of life at room temperature or even under refrigeration,
particularly in countries with lesser facilities of transport is a great
handicap.

The simple dilution vaccine even in 40 M.LD. dose gives results
of unpredictable nature under field conditions. The experimental
animals used under laboratory condition are firet treated for ecto
and endo parasites and kept on balanced diet under hygienic condi-
tion. But under field conditions, where grazing alone constitutes the
only or usual source of nutrition, and animals are often infested with
parasites, or exposed to extermes of weather with resultant decreased
vitality, generalisation is not uncommon. These bad after-effects are
mostly confined to animals in advanced pregnancy or very young lambs;
and more pronounced with virulent strains of greater diffusibility.

While fixing up the number of M.I.D’s of virus per inoculum,
the virulence of strain used and susceptibility of local sheep must be
taken into consideration. Deply and Rafyi (1949) have successfully used
a selected strain in vaccinating 15,000,000 sheep by .I/D route yvithout
precipitating generalization ; and the attenuated Tai Yuan strain may
permit the use of larger number of M.I.D’s amongst extremely sensitive
Mazanderary sheep. The difference in strains is perhaps due to varia-
tion in diffusibility and virulence.

The use of an adjuvant which permits only extremely slow
elution of virus minimises all chances of diffusion in spite of its high
degree of virulence and may perhaps perx{lit its usuage Wi?h .bet.ter
immunity response on all breeds of sheep irrespective of thexr‘ 1nd§vi.
dual susceptibility, stage of nutrition, bygiene, and physiological
condition,
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With aluminium gel Vaccine containing 40 M.LDs, of virulent
virus and 1'2 mg. of chemically pure ndjuvant, nsed in disease-free flock
an extremely low percentage (0°06,,) showed generalisation which ran &
very mild course resulting in recovery. These observations are in close
conformity with those of Wynoh radnyk and Cirstet (1956) and Rafyi
and Mir Chamsy (1956) whose vaccines were standardised in term of
percentage of virus (2% per ce.) and Reaction Dose (R. D) respectively,
Usc of unstandardised dose might have been responsible for adverse
reactions recorded by Menninger {1948).

Summary

Methods of production and standardisation of three different
bypes of sheep pox vaccine have been dealt with, The vaccines studied
are chemically inactivated phenolised vaccine, live virulent diluted
vaccine and adjuvant vaccine,

Merits and demerits of cach vaccine and the observation made on
their usage both wnder laboratory and field conditions have been
discussed.
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HAEMATOLOGICAL STUDIES ON ELEPHANTS
By
K, J. Sivon,
Department of Physiology,
Veterinary College, Kerala.

A great deal of information is available on the comparative
physiology of mammals varying in size from mouse to horse. Compa-
ratively very little is known about the physiology of elephant, the
largest of warm-blooded animal. This is not surprising in view of the
practical difficulties that would be encountered in collecting experi-
mental materials from large number of elephants, The data reported
by Benedicts (1), Evans (5), and Simon (13 & 14) are among the few
sources of information on the subject. Since elephants are captured
domesticated, and extensively employed in Kerala for various purposes,
it was thought desirable to undertake a comprehensive investigation
on the physiology of elephants. Studies on constituents of urine and
milk were taken up first and the results obtained on these aspects have
already been reported (13 and 14).

Materials and Methods

13 adult elephants belonging to the forest department of the
Government of Kerala and 2 adult animals belonging to the private
owners formed the subject of this study. Blood samples were collected
in oxalated tubes as well as in sterile tubes. Blood was withdrawn from
the ear vein ; blood smears were made directly and stained by Leishman
for differential count. Oxalated blood was used for determining haeemog-
lobin content, erythrocyte sedimentation rate, packed cell volume, and
erythrocyte and leucocyte counts. Hammoglobin was estimated by
Sahlis Haemometer after standardisation against Wong’s method (16).
Erythrocyte Sedimentation rate was determined for 20 minutes in
Wintrobe tubes; packed cell volume was estimated by centrifuging
Wintrobe tubes for 4 an hour at 3,000 R. P. M. Cell counts were made
by using the counting chamber with improved double Neubauer ruling.

After deproteinizing the oxalated blood, sugar, non-protein
nitrogen and creatinine were determined by the method of Folin and
Wu (7,8). Urea was estimated by the method of Folin and Suedberg
(9), and uric acid by the method of Brown (9). For the estimation of
chlorides, the procedure described by Whitehorn (15) was followed.
Total plasma protein was determined by the Kjeldhal method (9), and
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the inorganic phosphates by the method of Fiske and Subba Row (6).
Serum separated from the coagulated blood sample was used after
centrifugation for the estimation of calcium and magnesium (9).

Results and Discussion

The results obtained during the course of this study are presented
in tables 1 and 2. As there is no information available on the normal
constitutents of blood of elephants the values obtained in this study
are compared with those reported for the horse, a non ruminant herbi-
vorous animal like the elephant. It can be seen from table1
that comparatively the elephants have a lower R. B. C. count and
higher packed cell volume than the horse. This variance may be
attributed to the difference in sizes of the R. B. C. of the two species
which are reported to be 93 microns for the elephant and 57 microns
for the horse (3). On calculation the mean cell volume was found to
be 50 high as 135°94. However, it is interesting to note that essentially
there is no difference in the Hb values. As regards the E.S.R.,
the values obtained are lower than those reported by Sastri and_ Dhanda
(11) for the horse. With respect to white blood corpuscles it is found
that comparatively the polymorphs are less and lymp_hocy'tes and
eosinophils high in the case of elephants. The serum calcium is found
to be less in the elephant than in the horse, while no marked difference
i8 noticed in the phosphorous content. The magnesium level is slightly
higher in elephant. Chloride content is essentially the same. The
N. P. N. and urea nitrogen are slightly higher in the elephant. As

regards the blood sugar level it is found to be lower than that of the
horse.

Summary

Studies on the blood constituents of elephants have been described
and the results obtained on cellular elemants, hemoglobin, sedimen-
tation rate, sugar, non-protein nitrogen, creatinine, urea, nitrogen, uric
acid, total plasma protein, chlorides, inorganic phosphates, calcium, and
magnesium have been reported.
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Blood cellular elements.
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TasrLe II
Organic and inorganic constituents.
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A STUDY ON THE NORMAL SERUM-CALCIUM
LLEVEL OF THE CAMEL

By

P. L. Buoarr and R. N, KoLl
Department of Medicine,
Rajasthan Veterinary College, Bikaner.

Introduction

Calcium constitutes a major part of the mineral matter of the
body andis of paramount importance inthe formation of bone and
teeth. It plays an indispensable role in the coagulation of blood.

It is also related to the irritability of muscle and nerve (4) and
seems to exert a significant influence on the movement and distribution
of other mineral elements of the body (5). Shelton (1934) has shown
experimentally that the administration of calcium assists the absorb-
tion of iron (12).

There is apparently no calcium in erythrocytes (14) and the
calciam of the blood is found almost entirely in the plasma (13).
Factors which may affect calcium metabolismn and its level in blood are
Bex, age, pregnancy, season, temperature and diseases. Blood calcium
is decreased in lambing sickness (Ewes), Grass tetany, Transit tetany
and Milk fever of animals and sprue (Cochin-China diarrboea) and
Idiopathic steatorrhoea of man (15). Rickets tends to develop if the
inter-relations of calcium and phosphorus metabolism become abnormal
(4). In prolonged deficiency, depletion of calcium and phosphorus of
the bones may cause increased bone fragility and fractures (4). Blood
calcium 1is increased in Erythraemia (2) and Hyperparathyroidism in
man (4). Values in the latter may range from 12 to 30 mgm/1000 c.c.
serum (14).

Despite large data available on the calcium content of the
blood of various domestic animals, the investigations done on camel’s
blood are rather meagre. The present authors, on being unable to
locate in the available literature any systematic work on the serum
calcium level of Indian Camels, undertook this investigation to establish
the physiological ‘ NORMAL" for this species.

Review of Literature

Normal blood serum-calcium content of human gubject has bean
reported by various authors to be varying from 85 to 115 mgm/100
c.c. (Gradwohl-9:3 to 10.3 mgm.; Hawk et al. & Sturgis-9 to 11.5 mgm
and Todd etal 85 to 11.5 mgm (5, 7, 13 & 14). Dukes (4) and
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Coffin (3) have quoted following figures of normal bloed-calcium level
in various domestic animals, founded on the work of C.E. Hayden (8)
and that of numerous other investigators.

Cow ... 9-12 mgm./100 c.c. of serum
Sheep . 9= 12 [ %)

Goat vee 9-12 ) "

Pig . 9-15 " »
Horse ve 915 » ”»

DOg .. 9-11 1 I3
Chicken .. 17-39 »”» ”
(Liaying)

Chicken ver 10 - 12 3 7

(non-Liaying)

Greig (1952) has given the range of 9 to 11 mgm./100 c.c. for
cats (6). Mullick and Pal (1944) have reported the average value
of 11 mgm. of calcium/100 c.c. serum for the adult arimals of
Hissar breed and working bullocks of Dhanni Variety (10) Kehar and
Murti (1951) reported 10.0+ 0.09 mgm./100 c.c. as average value of
gerum calcium for Indian adult male buffaloes during summer (9).
Reda and Salem (1954) reported an average figure of 10 mg./100 c.c.
serum for Egyptian Buffaloes (11), Ayob ef al (1960) have included
camel in their study of the blood calcium level of various Egyptian
farm animals and have reported following figures for Egyptian
Cawels :-

Class of Animal. Range Average Values,

Male Mature Camels ... 898 to 122 mg/100 c.c. 1064 mg./100 c.c.

Male Immature Camels... 95 to 113 mg./100 c.c. 10-65 mg./100 c.c.

Female Immature Camels 10-5 to 12-5 mg./100 c.c. 11'1 mg./100 c.c.

Female Mature Non-preg- 9:3 to 12-2 mg./100 c.c. 10:72 mg./100 c.c.
ment Camels

5. Female Mature Pregnant 94 t0 11-7 mg./100 c.c. 10°37 mgm./100 ¢.c.

Camles.

Ll S e

Authors could not trace out any data on the serum-calcium level
of Indian Camels,

Experimental Materials & Procedure

The study, was conducted on 50 clinically healthy adult Indian one
humped male camels—camelus dromederius (with an age range of 8 to
16 years) in the month of October 1960. Blood samples were collected
from each animal in the morning from 8 to 10 A.M. before they were
fed or left for exercise. With animalin the si.t;ting position, a tourni.
quet was applied at the junction of upper one-third and lower two-third
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of the neck, and blood was collected from the Jugular Vein with a 14
gauge needle, in the scrupulously clean and dry cenfrifuge tubes and
allowed to clot at room temperaturc without being disturbed. The
tubes were later chilled by placing in tho refrigerator for about two
hours and then centrifuged at 1500 revolutions per minute for 15
winutes to get the supernatant serum. The Clark-Collip modification
of Kramer-Tisdall method of determinig the serumn calcium as described
by Hawk et al. (1954) was followed but overnight standing of tubes for
complete precipitation after addition of ammonium oxalate solution to
the scrum, was prefered for accuracy and convenience,

Results and Discussion

The lowest and highest values of serum calcium recorded were
91 and 127 mgm./100 c.c. respectively, but the majority of the obser-
vations fell in the range of 100 to 109 mgm./100 c.c. The average
value was 1077 mgm./100 c.c. with a standard deviation of + Q7.
The standard error was 0-12 and coefticient of variation was 6'4

From the results it is evident that the calcium level of Camel’s
blood lies in close approximation and within the range reported for
man and domestic animals. The average value (viz. 10:77) was found
to be almost midway between the average values for Indian Cattle and
buffaloes.

Summary

A study on 50 healthy adult male Indian Camels was conducted

to determine the serum calcium level and the average value was found
to be 10-77 mgm.;/ 100 c.c.
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BUTHALITONE SODIUM: A NEW ULTRA SHORT ACTING
THIOBARBITURATE ANAESTHETIC, CLINICAL
STUDIES IN SHEEP

By
AJiT SINGH, M.V.SC., M.S.,

Professor of Pharmacology, Punjab College of Veterinary Science and
Animal Husbandry, Hissar.

Buthalitone sodium [sodium 5-allyl-5 (2-methyl propyl) thiobar.
biturate] has been recently introduced as Baytinal by Bayer company
in Germany and Transithal by May & Baker, Ltd. in England. Some
reports on its general anaesthetic use in humans are available, (Weese
and Koss, 1954, Nobes, 1955. TKgerton, 1956. Wyant et al, 1957).
Smith (1958) studied the actions of buthalitone sodium in dogs. Apart
from that no literature pertaining to the use of this anaesthetic in
veterinary medicine seems to be available. Presumably the drug has not
been used extensively in animals. Hence the present investigations
were undertaken and the following data report on the study of the drug
on sheep as regards its general anaesthetic actions, the dosage, the
margin of safety and any possible potentiating actions of Chlorpro.
mazine [10-(r dimethyl aminopropyl}-2 chlorophenothiazine] when
employed a8 & preanaesthetic agent to the thiobarbiturate,
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Materials and Methods

Buathalitone sodium (Baytinal) is a ycllowish powder readily
soluble in water. "I'he drug was kindly supplicd by the Warren Teed
products company of the U. 5. A. in visls of 100 gm. A solution of
100 milligrams per ce of distilled water was used for most experiments,

) Chlorpromazine hydrochloride (Thoravine) of the Smith Kline
and French Liabs,, available as a solution containing 245 iilligrams per
cc was employed as such.

Bheep for these studies were purchased fromn a sale barn ab
;andom. The animals were of variable sizes, ages, either sex, lean and
ab.

A total number of 40 trials were made on the drug. To study
the anaesthetic action of buthalitone slone, control obscrvations were
n_mde on the sheep cployed, as to the characteristies of thetr respira-
bion, pulse rate, wuscle tone, condition of the pupil, colour of the
Imueous moembrane and the pedal, corneal, cough and swallowing
.ref.iexgs. Thereafter the animals were anaesthotised by intravenous
tnjection of the required amount of drug in about 2 to 3 minutes and
the‘ax-muals’ responses to the drug were observed. Data concerning the
rapidiby of adwministration, the duration of surgical anaestbesia and the
cowplete recovery time from the onset of the anacsthesia weve recorded
The latter condition was judged when the animals were able to walk
about with reasonable coordination.

‘ ‘In a sccond series of fwelve experiwents chlorprowazine was
ngendxgtravenqusly to sheep as a preanaestheticdn doses of 1 mgm per
pound bady weight about 10 to 30 minutes prior to buthalitone sodium,

and the responses of animals to the administration of chlorpromazine
were also noted.

In _third and fourth series of ninc experiments involving the use
of b}xbhahtone sodium alone or with chlorpromazine used as 4 preanaes-
thgtnc, the subseijuent doses of the anaesthetic agent were given as the
animal }‘ecovered frow the state of surgical anacsthesia produced by the
preceeding dose. The idea was to observe the dosage and any further

prolongation of anaesthesia in the vr
. . ocedures, whe . dr
adwinistered in repeated doses. b en the drug was

the Ii’another set of six experiments, the studies were wade to find

ot dmif;m of safely of buthalitone sodiwm. To different sheep in this

polilng Wé dlugihwws administered with varying degrees of rapidity to the
ere the animals died, sthe i ;

debermined. _ ed. A lethal dose in each case was thus
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Results ;o

Anaesthetic Potency :—The dosage required, the duration of anaes-
thesia produced and the recovery time resulting from the administration
of buthalitone sodium alone are presented in Table I. An average of
165 milligrams per pound body weight was required to produce surgical
anaesthesia, which presisted for about 9 minutes. Recovery from
anaesthesia and return to normalcy required from 2 to 3 hours. Occa-
sionally the recovery time fell on either side of this range.

Results of the use of chlorpromazine as preanaesthetic drug to
buthalitone sodium (table II) indicated that in this case the dose of the
anacsthetic may alinost be reduced to one half of that required as when
it iseused alome. The duration of surgical anaesthesia in both cases is

just about the same.

Buthalitone sodium is accompanied by a fairly good muscular
relaxation in most cases. However in one animal, the muscle tone was
not quite lost. This animal showed some shivering like movements
even after adwministration of a very large dose (21 mg/lb). In this
sheep and in another one, wagging of the tail was also observed during
anaesthesia. The corneal and palpebral reflexes are occasionally lost,
but pedal reflex is frequently absent in sheep under anaesthesia- In none
of the animals was there amy excitement noticed during induction or
recovery. The mucous membrane showed a cyanosed appearance and
the pupils becawne constricted during anaesthesia. No swallowing or
chewing reflexes could be observed in any sheep. There wasa marked
galivation seen during anaesthesia. This was, however, considerably
reduced when chlorpromazine was employed as preanaesthetic medi-

cation,

Table III shows the results of the use of buthalitone sodium in
subsequent doses given in order to maintain a state of surgical
anaesthesia. The data reveal that the average subsequent dose is 76%
less than the initial dose and that the duration of anaesthesia is 40%
longer than that resulting from the initial dose, When chlorpromazine
was used as preanaesthetic drug (table IV) the correspondin@&g; are
respectively 57% less and 41% more. It isal ‘iri‘dicu;a&'m,&b the
tables that each subsequent dose in individual Qﬁi '
the same. Nevertheless the duration of ana,
doses show a tendency to increase.

Respiration and Pul

Tables I and II show that rqspira.tion arkedly depressef fay
buthalitone sodium. Daring and immediate ) ini igh, the"



2592 THE INDIAN VETERINARY JOURNAL

respiration become slower and more irregular gasping likeand decreased
in depth for about 50 seconds. Frequently the sheep coughs. This is
followed by aponca, which lasts for approximately 40 seconds. "There-
after the respirations gradually reappear and may remain irregular for
about 60 seconds.  During anaesthesia, the breathing becomes regular,
but the rate dose not reach the normal level.  With chlorpromazine the
frequency of respiration is some what increased in most cases (table II),
but are depressed following adwinistration of the anacsthetic. The
depression of respiratory rate is comparatively less intense during
anaesthesia. However, initial depression of rate and alteration of
rbythm during induction are not improved by the preanaesthetic
administration of chlorpromazine.

The anaesthesia by buthalitone sodium is accompanied by
increase in pulse rate (table I). Administration of chlorpromazine and
the anaesthetic subsequently also show similar effects (table II).

Toxicity

The results of administration of toxic doses of buthalitone
sodium in sheep are presented in table V. Tt is cvident that an inverse
relationship exists between the rapidity of adwministration and the
iet;ltml dose. The decrease in the former results in an increase in the
atter,

Discussion

Buthalitone sodium, a new ultra short acting thiobarbiturate,
was found to be effective anaesthetic in sheep. Its duration of action
is long enough to permit routine surgical operations of short duration,
At th.e same time the daration of anaesthesia is short enough to limit
tpe risks of tympany and inbalation of regurgitated material, which is
likely _to occur during state of prolonged recumbency in sheep. How-
ever, jf required, anaesthesia can be safely prolonged by small mainte-
nance doses repeated as Necessary as many as three to four times.
Althpugh recovery extensive enough to permit coordinated walking
requires two to three hours, consciousness is recovered quite rapidly
and with assistance the animal can walk within one half an hour.
The angesthesia is free from excitement at any stage. A margin of
§afety similar to other barbiturates seems to exist. In addition there
18 satisfactory muscular relaxation during the anaesthesia.

. Many workers in human clinical anaesthesiology have credit-
ed the ('lrug with possession of a relatively small depressing action
On respiratory system (Weese and Koss 1954, Nobes, 1956 Egerton,
1956). Present observations do not seem to bear this ou$ in sheep.
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A marked respiratory depression with aponea and tachycardia were
poticed. Two sheep died accidently during the administration of
buthalitone sodium from respiratory arrest, Such an adverse action
is, not uncommon to other thiobarbiturates, and as such buthalitone
sodium is not inferior to any other member of the group. A careful
administration however minimises the danger of respiratory arrest.
Preanaesthetic medication with Chlorpromazine, although cuts short
anaescthetic dose of buthalitone sodium, but dose not prolong the
duration of anaesthesia. Neitber does it improve the anaesthetic’s actions
on the heart rate and the respirations.

Biological variations and individual susceptiblities are common
to all barbiturates. Buthalitone sodium is no exception, asis evident
from the results of the present investigations. The dose varies from 11
mgm to 21 mgm/lb body weight. Furthermore, a check with observa-
tions made by Smith (1958) in dog reveals that a dose varying from 106
to 24:0 mgm/1b bod‘y weight is required to produce anaesthesia for 0to 20
minutes. This suggests that not only a species but also marked indivi-
dual variations may occur.

As indicated, the small initial doses produce a brief duration of
anaesthesia and the succesive doses cause prolongation of the effect.
These results are in keeping with the action of other thiobarbiturates
and/or explained in the light of studies by Brodie and associates (1952).
Short acting thiobarbiturates owe their brief action to a high lipoid
solubility. An equilibrium is established between plasma levels of the
drug and its concentration in fat, the plasma levels diminishing as the
concentration in fat, increases. When successive doses are given, the
fat becomes saturated, the drug is slowly released to the plasma and
anaesthesia continues for long periods.

Summary

Clinical studies were made on a new ultra short acting barbitu-
rate anaesthetic—buthalitone sodium in sheep. The possible potentiation
of buthalitone sodium by chlorpromazine was also investigated. The
average dose of buthalitone sodium required to produce surgical anaes.
thesia lasting for nine minutes was found to be 16'5 mg./Ib. body
weight in sheep. Successive doses were low, but anaesthesia was pro-
longed by their administration. Complete recovery occured after two to
three hours. Premedication with chlorpromazine reduced the dose of
the anaesthetic to approximately one half., The duration of anaesthesig
remained unchanged. DButhalitone sodinm did manifest certain proper-
ties desirable in a good anaesthetic. Its use in sheep is acceptable,
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TABLE I TasLE III
Characteristics of buthalitone sodium anaesthesia. Use of buthalitone sodium repeated doses.
: ; Respirntion,® pulse rate* | Subs & ;
‘ , ) . ubsequen
Expb. N ! Dosage ‘ Duration* per minuto " R *x Experiment Initial dosed (Durnﬁloré*) dosgﬂ (ilzll:)?flll‘l);:)
xpt. No. ! ; h ' - ccover . in minutes
b o (mgn/tby)  (in minutes) | Uniler i timcy No. (mgm./pound) (mgm. /pound)
Control ] T
; ; anaosthesia ’
R Y T e . 10 35 10
} ‘ ; ‘ 1 16-0 3 12
1 16:0 | 10 [ #2264% ’ #18,190% 150 83 W
2 15-0 10 | 100,100 1 240000 180 2 15:0 10 8:0 10
30 150 10 10064 | 887120 155 30 30
5 110 8 B0 | 2%k 120 3.0 2
7 . 40,50 i 28,120 120 80
8 113 8 4480 300120 150 8 14:3 8 5.7 8
20 16-0 8 38180 24,120 50 70 died
21 21-0 9 20,180 20,180 180 —
24 15-0 8 16,120 12,160 165 o
. | { More than . 9-3 316 13:0
25 | 170 7 ' 20,120 “ 14,140 l 180 Average 15-1
| . | minutes 0
g? ‘ %(’)8 3 } 60,100 ' 24,120 139 * Duration of surgical anaesthesia.
32 15-0 | 5 y 18,140 1,0 ‘ igg #* Subsequent dose was administered immdiately after recovery from the state
‘ | i of surgical anaesthesia produced by the preceding dose.
— i — _ _— —— . SR
{
Averags , . ( i
g 165 9 | ‘ 2 to 3 hours TaBLE IV
* Duration of surgical anaesthesia . . : : ] . ;
in mi ' itone sodium in repeated doses with chlorpromazine
** Calculated in minutes from the onset of anaesthesia, se of buthalion dministered t esthetic ’
administered as preanacs .
TaBLEe II
Characteristics of buthalitone sodium ] i Tniti Duration * | Subsequent dose * Duration *
anaesthesia when Experiment | Initial dose ura.t i q : p
: , . d in minutes) | (mgm/pound) (in minutes)
chlorpromazine** was used as a preanaesthetic. B number (igwm/pound) | (in i (mgm/p
! ' i
! . 7.0 7 6:0 10
b ‘ - Respiration,* pulse rate* per minute . |
B e e . s :
) l 8 Control Chlorpro- 3 . 1
‘ j | ro mazine Buthalitone 4.0 4
\ S R . 7 60 8
9 \ 80 ‘ 11 *24'80": :;:30‘120‘ [ %12‘1'120* 15 8 0 B
10 7.0 | 7 26,140 30,80 | 144,80 50 !
11 70 7 92,80 30,180 24,100
died with 16 9-0 6 3-0 10
12 135 1
mgm. /b, ! 19 6°0 8 J 30 10
13 10-0 9 14,120 20,160 | 1,1
u 125 9 24,50 a0 | doioo 15 10
0 c 1 5 B
16 9.0 6 Yero | 1 | Ay 29 8:0 7 30 9
19 7-0 8 ! ! " ’
23 83 8 28120 | 3 R |
’ 6,120 86,120
gg 8.0 7 12.80 l 16:120 15.140 Average 8.4 5 7.4 l 4.0 10:8
80 7 12,100 14,160 8,140
—————— | e | —— * Duration of surgical anaesthesis.
Average ... 77 78 * Subsequent dose was administered immediately after recovery from the state of
surgical anaesthesia produced by the preceding dose.

* Duration of surgical anaesthesia in minutes.
** In dose of 1 mgm. per pound body weight intravenously.
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TaBLe V
Towmicity studies with buthalitone sodinm (100 mgm.jce.) solution.

Experiment | Rapidity of Adwministration Lethal dose

number i (iu minutes) [ (ugm/pound)
i - |
[ | 385 \\‘ 50-0
5 { 18 ". 35-0
30 ‘ 10 : 270
32% ] 5 [ 210
31 15 \ 170
12%% 3 ! 13-5

* This animal did not dic.
** Chlorpromazine given as preanassthetic,
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THE ROLE OF STEPHANOFILARIA ZAHEERI IN CAUSING
EAR SORE OF BUFFALOES

By

ZAHEER AHMED B.v.Sc. (Osmania),
Assitant Veterinary Surgeon, Ecperimental Station,
Anti-Laver fluke Scheme, Banswada, Dist.,
Nizamabad, Andhra Pradesh.

Introduction

One hundred and twenty five buffaloes were brought for treatment
to Veterinary Hospital, Parbhani from October 1955 to September 1956
with chronic ear lesions. Clinically suspecting the condition as ver-
minous dermatitis, the author submitted lesion smears from 37 cases to
Veterinary Investigation Officer, Hyderabad, for confirmation of
diagnosis, who reported the finding of Microfilariae and ¢ Cellular
Granules’ in the lesion smears. Since November 1956, the writer
himself undertook the laboratory examination at Experimental Station,
Banswada. More than 350 scraping smears were obtained from ear
lesions of nearly 250 cases of Nizamsagar Project area and examined,
He was successful to detect adult worms from lesions, This finding
resulted in the discovery of a new species which is named as Stephano-
filaria zaheert Singh (1958). This note sets out an account of studies
carried out for the past five years on different aspects of ear sore in
buffaloes and its etiological agent,

Literature :—Ihle (1933) discovered Stephanofilaria deodesi from
cutaneous lesions of cattle of Java and Sumatra, Chitwood (1933)
recovered S. stilesi from the underside of abdomen of cattle of United
States. Buckley (1937) found out S. kaeli from leg lesions of cattle of
Malay Peninsula ; Pande (1934) detected S.assamensis from hump sore
of cattlein India, Gopalakrishnan (1951) collected the adult worms
from ear lesions of buffaloes in Assam, but the specific identity remained
inconclusive. Raghavachari and Reddy found out microfilariae and
“Cellular Granules” in the ear lesion smears submitted by the writer
from Veterinary Hospital, Parbhani 1955. Sinha (1958) detected
S. andamani from cattle of Andaman. On specific indentification
Dr. Singh (1958) declared the helminth recovered by the writer as a new
gpecies t0 the science, which he named as Stephanofilaria zaheeri. Das
(1955) while investigating huwmpsore in cattle in Orissa, found
Microfilaria of S. assamensis in the periheral blood circulation.

Methods and Materials

Technique :—After removal of wax etc. deep lesion scrapings of
the ear of buffaloes were taken by the scalpal and spread over the slides
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in the form of smears and the scraping itself keptin small petridishes add-
ing water or normal saline and examined for adult woris. Most pf the
worius isolated from the losions were found embeded in pieces of tissues
which were treated with sodium hydroxide solution and dlsl?dged by
careful teasing of the tissues with mounted needles or cumel hair brushf.
Later they were preserved in 5 formalin or 757 alcohol.  In _case o(1
microfiliriie and cellular granules, the lesion smears were dricd an
stained with Licishman or J.5.13. Stain and cxamined. Thick blood
smears were prepared from peripheral blood, dehaemoglobinised, fixed
in methyl alcohol and stained with Leishman's, J.8.B. or Methylene
Blue and exawmincd for microfilaria.

Incidence of Disease:—The author had an opportnnity to r(‘:cor.d
verminous dermatitis of Buffaloes’ cars in an epidemic form in Parbhan,
Nanded, Bidar, Hyderabad, Medak, Nizamabad and Madras districts of
States of Bombay, Mysore, Andhra Pradesh, and Madras respectively.
Nearly 70 to 80", of adult buffaloes were found affected. 'This discase
13 prevalent in Assamn also. A perusal of the literature suggests that
otorrhoea in buffaloes has been recorded in Uttar Pradesh and Bihar
States beforc 1944, but the disease was not investigated thoroughly. From
the geographical and topographical point of view the discase might be
verminous dermatitis of buffaloes. Most of the author's investigational
work is limited to Parbhani and Nizamabad districts.

Nature of Lesions :—The focus of infection starts near about the
meatus which can be distinguished from the healthy car by congested
and cyanosed arca. This is probably initiated by the biting of arthropods
and the lesion extends to cover about 4/5th of the external car surface.
In the priwary lesions microfilariae can be detocted. Primary lcsions
develop into chronic form and papules, scabs, cncrustation and
ulceration are seen. Both the cars of buffalovs are affected having
similar lesions. These parasites prefer the delicate cutaneous surface
of the internal car and the cartiliginous tigsues. Such lesions are not
fougd on any other part of the body of buffalocs. Yearlings are not scen
having ear lesions. White cattle having such lesions were not cncoun-
tered-during the studies. ILixternal application of conmon antisaptic
dressings results in temporary healing but relapses after an interval are
common. Most of the buffaloes were having car sore througbout the
year and the lesions were found in active and (uiescent stages, due t0
the seasonal variations in the existence of mecrofdaria and adult worms

in the ear lesions, which produce pathological changes in the external
ears.

. Life cycle:—In the gravid female, the uteri are packed with
different developmental stages of microfilarize. Ejaculation of micro-
filariae takes place in the tissues after which they migrate. Probably at
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this stage transmitting agent bites and sucks the microfilarize. The
adult parasites are recovered from the ear lesions in August, September,
October and in February and March. Generally, most of the lesion
scrapings rcveal the adult parasites in September and February and the
smears arc ncgative for microfilariac in this period. Microfilariae can
be recovered prior to the development of adult parasites in the lesions.
Thus the present investigation suggests that S. zaheeri completes its life
cycle within six months and produces 2 generations in a year.

Laboratory findings :=—The following laboratory findinings are
based on the examination of 350 scraping smears (stained and unstained)
obtained from 250 cases of Nizamsagar Project area, 100 peripheral
blood smears from affected buffaloes and 150 ectoparasites collected
from buffaloes and examined at Experimental Station, Banswada.

Microfilaiae in the lesions:—In wet films of ear scrapings living
microfilarine werc seon. Stained lesion scrapings with J. 8. B, or
Leishman’s revealed the presence of microfilariae. Most of the lesion
smears were found negative, when the adult worms were present in the
lesions and before the parasites reached the adult stage most of the cases
were found positive for microfilariae. During investigation more than
100 cases positive for microfilariae in the lesions were encountered.
Lesion smears revealed the different stages of development of larval
forms of S. zaheeri.

Adult Parasites :—A total of 80 females and 12 males could be
collected having morphology characteristic of Stephanofilaria species,
Males were about 3 to 4 wm.m. in length and fewales 10 to 13 m.m.
Females could be collected from the lesions as immature, mature,
complete, incomplete, in pieces and in damaged conditions. The host
specificity and site of lesion gave a clue to suspect a new species of
Stephanofilariae. The writcr personally handed over the adult female
parasites to Dr. Singh, Head of Zoology Department, Osmania
University, Hyderabad, for specific identification, Studies on these
worms by Dr. Singh at London School of Hygiene and Tropical
Medicine resulted in the discovery of a new species Stephanofilaria
zaheeri.

Microfilariae in the Peripheral blood of buffaloes :—After several
failures, microfilariae in the peripheral blood of buffaloes, were detected
in June 1959, when the ear lesion scrapings were positive for micro-
filariae. When the adult worms were present in th_e ear lesions in
September, similar attempts failed to find ogt mwroﬁ?arme in the blood
circulation. These smears were taken during day time. Again these
larval forms could be found out in November and December 1959. In
one buffaloe thick stained blood smears revealed more than 100 micro.

filariae.
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Yollular ( 1y e T ] 1 i
S (:ellnlm Granules :—Most of the stained lesion smears (Lieishman’s
or J. S. B.) whether positive for rwicrofilarize or not, were found
positive for Celluluy Granules.

N Vec‘tors :—Lifforts were made to collect cctoparasites from the
alling buff:xlocs, 50 flies (Musew domestic vicing), 25 ticks (Hyalomma
aegg/ptymm, &nd. Haemaphysalis bispinosa), 50 lice (l[a,emutupé)uw‘ species)
&nq 25 mosquitoes were dissected. Smears were made and examined
stmneq and untstained. Larval stages of S. zaheeri were not found out
80 far in the ectoparasites cxamined.  Further work on this aspect is 1n
progress.

.Treatmcut :—Among the various drugs tried at the Veterinary
Hospital, Parbhani for cffecting a cure of the car sore, Tartar Finetic
proved to b.c most promising. It was used both parenterally in the form
of 1% solution intravenously and externally as ointment (1 to 25), It is
however difficult to assert at this stage whether the sores ha,v.e been
radically cured by such treatiment. Further observations arc necessary
to assure the utility of this treatment. .

Discussion

1o The perusal of literature suggests that all the 5 species of Stephano-
gwrm know_n to the globe, S. deodesi, S. kaeli, S. assamensis and
. andan%an.b produced verminous dermatitis of different parts in
cattle. Slmllay s the case of S. zakeeri which appears to‘prodluce ver-
minous d.el'm‘d;.tltls in the ear of buffaloes. The existence of different stages
;)éegz:roafsxzes in th.e lssions, 1s an evidence that the main etiologi%al
: ar sore is S. zaheeri. The finding of microfilariae in the
&e;psfi:i blootd \yhen t‘,hc‘ le§1on Stears were positive for microfilariae
i 10 g nen with the finding of Dr. Das who had also demonstrated
e microfilariae of S, assamensis in the peripheral blood of cattle.

ﬁlal‘iaengsezz%?gl ?i(rl:zetnce of different stages of this parasite (micro-
re-appearance in thcl ics' bes) n the car lesions, their appoarance and
in the lesions and inm:; bwice a year, the presence of microfilariae
positive oar losion < 've _penp}-loml‘ bl-ood of those cascs having
blood circulation s 1U§}?]Ll‘b for ‘microfilarine and its absence in the
smears, indicats thu,te?}l‘ ¢ pamgltc reaches the' adu!t stage in the lpsrqn
months and produce 18 P*M'&Slt? CO{upletes its life cycle within six
produces two generations in a year,

the ﬁll:ri(;;:nz)efy Of‘bhe literature on vectors indicates that most Of
bransmitied b Iavvcs,. dogs and .c&ttle occurring in this region 8IC
the tta.nsmisgionos?ult'%s' Nothing definite can be stated regarding
evidence indicu,tr;1 of Stephanofilaria species though circumstantial
Krishnaswami s the arthropod vector as probably mosquitoes.

Il and Raghvan (1954) stated that dedes agyptic and
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Culex fatigans did not take up the infection whereas ticks belonging to
Rhiphicephalous group had shown the larval infection of Stephanofilaria
species, The present finding indicated the absence of larval forms of
S. zaheeri in the ectoparasites of buffaloes, flies (M. domestica vicina),
ticks (Hyalomma agyptinvm and Haemaphysalis bispinosa), lice ( Haema-
topinus species) and mosquitoes.

Summary

Review of literature incidence of disease, nature of lesion,
laboratory findings and treatment of verminous ear sore in buffaloes
are described.

The finding of adult parasite in the lesions resulted in the dis-
covery of a new species of Stephanofilaria named as S. zaheeri.

The role of S. zaheeri and its larvae in causing ear sore of
buffaloes is discussed. 1t appears that S. zaheeri and its microfilariae
are the main etiological agents of ear sore in buffaloes.

S. zaheeri and its microfilariae and ** Cellular Granules ” also were
detected from the car lesion, smears but the significance of ‘‘Cellular

Granules” was not investigated.

There seems to be seasonal variation in the existence of micro-
filariae and adult parasite in the lesions.

Microfilariaein the peripheral blood of buffaloes having micro-
filariae in the lesion smears is probably recorded for the first time, but
the specific identity is yet to be determined.

Among other antiseptic drugs tried at Veterinary Hospital
Parbhani, Tartar Emetic externally in the form of ocintment and paren-
terally proved effective.

Attempts to find out the development of S. zaheer: in vectors
i.e., lice (Haematopinus spp), ticks (Hyalomma aegyptium and Haema-
physalis bispinosa), flies (Musca domistica vicina) and mosquitoes so far

have failed.
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i hanofilaria zaheeri.
. Anterior part of female of Step i . . '
zl Middle enlarged portion of female of S. Zaheeri having packed microfilariae
in gravid uterus. ' .
3 [liarglesion smears revealing the different developmental stages of microfilariae
of S. Zaheeri.
4. Microfilaria in the periphcral blood of buffaloes.
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the exact site of tlens could not be located.
deteriorated the decision to
taken,

As the condition of the dog
perform an cxploratory laporatomy was

Technique

On 16-10-60 atter obtaining the owner's consent for the operation
the animal was given 25 c.c. of 257 Dextrose solution intravenously,
one hour prior to the operation. Anacsthesia was induced by cther
inhalation and local infiltration of Novotox (10 ¢.¢.). The animal was
held in the dorsal recumbang position and the abdominal region was
prepared for laporatomy. After sterilization and draping of the area &
left paramedian incision 5 inches long was made extending from an inch
in front of pubis to the umbilicus. The abdominal muscles and
later the peritonewn were incised and the abdowien was entered. The
distended mass was visible and on examination wag found to be the
impacted caccum shifted to the Jeft side from the right flank. The size
was about 6” long and 34" wide. A carcful sarvey of the other viscera
was made. The ileum was distended with faecal material whereas the
large intestines (colon and rectum) were compressed and empty. The
consistency was very hard preventing any dislodgetuent of contents by
manipulation. After lengthening the original skin and abdowinal
incisions and protecting the surrounding tissues with sterile gauze the
ventral wall of the caecun was incised toa fength of 37 close to the
anterior end. The contents were found to be a dry hard mass which
had to be broken up before being extracted. It contained semidigested
bones, pieces of hair and odd materizls mixed up with dry faccal matter,
suggestive of longstanding stasis. After complete evacuation of the
caecutn the contents of the ileum were slowly negotiated through
the incision. The total quantity of matter removed weighed 2 )bs.
(830 gms). The cut edges were cleaned with sterile saline and one Gin
of Streptopenicillin was dusted into the caccum and peritoneum and
the incision was closed with a double row of Liembert sutures with * 00°
chromic cat gut (IMig. 2). Subsequently, the caccum was replaced in
position and the peritoneum and abdominal muscles were brought into
opposition with a set of intorruppted Halstead sutures and a row of
continous sutures with ‘00’ chromic cat gut. The skin incision was
closed with o row of continous wire sutures. The sutured aren was
bandaged after protecting this site with g sterile pack (Fig 3).

The animal rccovered from
transferring to the kennel,
intravenously.

anaesthesa in 10 minutes, before
20. cc of 25% of Dextrose was again given

After Treatment

The animal was dull the whole day and only milk, chicken cssence

and glucose were given in the evening. It retained the food it took,
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The next day the animal was passing semisolid motions_an& a check
Roentgenogram revealed the normal passage of the intestinal contents.
The dog was placed on liquid diet for a week. The animal recovered
without any complications and the skin sutures were removed on
1-11-60. Blood count at that time was:

R.B.C. ... 40 Mill/e,nam,

W.B.C. ... 8000/c.m.m,

Hb. ... 8 Gm, per 100 cc
Discussion

The term ileus is employed to designate a paralytic obstruction of
the bowel. However it is used synonymously for obstruction®, Ileus
1s of $wo types namely, spastic or contracting and inhibition or paraly.
tic. The causal factors are traums with inflammasory lesions,? out-
side the bowel, or ulceration within by the local application of Toxic
substances as lead and pot. Cyanide, and sometimes around & new
growth and in Tuberculosis. In such cases internal disturbance qf the
neuro-muscular® mechanisisin of the bowel results in pa.ra,lytic ileus.
Such derangements can probably occur in the caecum yvhxch. is & blind
pouch Where the movement is slow. Intraluxmnal. dilatation follows
the atony of the musculature, leading to faecal stasis. Faecal concre.
tions® in the caecum are formed by inspissation of the retained matter
and by admixture of mucous, desquamative and exudative‘ cglls‘aid‘ed by
the multiplying bacterial growth. In the above case this is indicated
by leucocytosis. The faecal concretions are slow in development, dry
and hard in nature due to compression with certain mineral salts as
phosphates and carbonates of calcium and Magnesiunf; and mucus,
Foreign bodies as pins,® nails, portions of bone and other insoluble subs.
tances may find their way in. The extracted faecal material revea:led the
above picture including the insoluble materials as bone and pieces of
hair. The radio-opaque nature of the static material is dae to the high
mineral content of the concretions. The neuro-muscular® derangement
of the atonic bowel wall is generally transient and becomes corrected
when the causal factor is removed,

Subsequent to the removal of irritating concretions and with
better diet, the condition is not likely o recur, The displacement of
the caecum to the left due to distension, made the diagnosis difficuls
and is worthy of record.

Summary
(1) A caseof Faecal caecal impaction is reported in an 0ld terrier.
(2) This condition is rare in dogs.

{3) The operative treatment is iudic&teq. .
(4) The cause of impaction is discussed in detail.
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Fig. 2 - Fig. 3

1. Roentgenogram of the abdumen - Lateral view. Note the empty pelvic cavity
and radio opaque fusiform object on left side.

2. The citcum being sutured.

3. The patient immediately after operation. The ficcal material extracted is seen
in the kidney tray.

[

Ulinical Axticle

SURGERY FOR CAECAL ILEUS IN A CANINE
By

F. D. Winson, E. I. RaseENDRAN and G. Davip,
Department of Surgery, Madras Veterinary College.

Introduction

Affections of the caecum in the dog are rare. The caecum, s
blind pouch, does not play any vital role in digestion but remains as a
diverticulum., However inflammatory conditions of the caecum,
flatulance and heavy whip worm® infestation are common conditions
which may respond to wedicinal trecatment., Faecal stasis of this organ
leading to mechanical ileus of the gastro-intestinal tract is rare: One
such case is recorded here.

Case History

On 13—10—60 a seven year old terrier was brought to the small
apimal clinic with the history of emesis, inappetance and constipation.
The general condition of the dog was poor. Injected mucous
membranes, accelerated pulse, low in volume and distressed respirations
were the prominent symptoms. On palpation, the abdominal wall was
tense with a mass, hard in consistency extending from the pubic to the
epigastric region. Rectal examination revealed an empty rectum and
the hard mass was palpable beyond the pelvic brim.

Symptoms

Symptoms observed the next day were nausea, abdominal pain
and scant defecation mucoid in consistency, in spite of laxatives. The
faeces contained few ova of ancylostomes but the blood smears were
negative. Blood examination revealed :

R.B.C. 4.80 Mill/c.m.m.
W.B.C. 22,000/c.m.m,
Hb. 8 GmY%

Differential Count :
Polymorphs ... 70%
Lymphocytes ... 25%
Monocytes v 1%
Eosinophiles ... 4%

Skiagram of the abdomen in antero-posterior and lateral views
(Rig. 1) revealed a radiopaque fusiform object extending the whole
length of the left side. The object was suspected to be faecal mass but
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Abstracts

Diagnosis of Fascioliasis in Cattle by Intradermal Allergic
Test.—Patnaik, B. and Das K. M. (196)). Cornell Vet., 51. 113-123,
The authors describe reliable methods of Fascioliasis as a result
of experimental work carried out by them in Orissa, where the disease
had been observed to occur as serious outbreaks in domestic ruminents.
Of the various methods of faccal examination for the detection of this
trematode egg, Benedek and Nemeseri’s method which involves sedimen-
tation and negative staining gave the best result indicating 952y of
the infected ones. As the faecal examination is reliable only when
sexually mature flukes are present, an allergic test which can diagnose
the infection at all stages of development of the trematode in the body
of the definitc host was tried. Antigen for this test wad prepared from
adult Fasciola gigantica and used in a dosage of 0:25-0'3 ml. intrader-
mally in the neck region. A positive reaction was indicated by the
appearance of a small wheal 10-16 mm in diameter in 18-31 minutes
and its disappearance in 59-86 minutes. The test pointed out more
or less cent per cent of the positive cases.

V. S. A

Dipping Hatching Eggs in Antibiotics Reducss PPLO.—At the
recent USDA Poultry Health Conference, Dr. P. P. Levine of Cornell
University reviewed work donein dipping hatching cggs in solution of
antibiotic to reduce or eliminate the amount of PPLO (Pleuro
Pneumonia Like Organism) that is transmitted through the hatching
eggs to the chicks. Procedure is to first heat the eggs to incubator
temperature, then dip them intoa solution of 400 parts per million of
erythromycin for 30 minutes, This enables the antibiotic to be sucked
in through the egg shell pores.
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How Antibiotics Boest Animal Growth.—Research done by
Dr. Willard J. Bisek, physician and assistant professor of Pharma-
cology at the University of Chicago, indicates more about how
antibiotics increase growth of the animal. His findings are based on
the fact that the drugs attack hundreds of different types of bacteria
that produce the enzyme, Urease. Urease evidently has a growth
control function and reducing it within limits, promotes animal growth,
Also the urease in the intestinal tract produces ammonia which must be
eliminated. This stress in the animal decreases the rate of growth.
When purified urease obtained from a plant was fed, apparently
antibodies were developed within the body and laboratory animals
gained faster and more efficiently.

(What's New in Research—Feed & Farm Supplier, April, (1961)
B. Panpa

Egg Storage Temperature.—Egg quality decreases as much as in
one day at 72 degrees of F. as it does when eggs are kept for two days
at 50 degree F. This has been reported by the research workers at the
Washington State University. A reduction in tempera'ture from 80 to
70 degrees F. increases storage time 5 days ; reducing it from 70 to 60
increases storage time 11 days. Further drop in temperature from 60 to
50 degrees adds 16 days to storage time. (IAPI Weekly Letter,

31
Jan., 4,1961) B, PaNDA,

News and Views

Hotspring Sanatorium for horses :—There is a hotspring sanatorium
near Funabashi, East of Tokyo, and it is not for humans. It is for
race horses.

Local Veterinarians say the hotspring treatment is just the thing
to perk up a tired thoroughbred or soothe an injured leg muscle.

The Funabashi Sanatorium, which happens to be located near the

Funabashi Race Course, has been doing a thriving business since horse
owners and trainers got together and set it up last year.

The Sanatorium is run by the Research Section of the Japan
Central Horse Racing Association.— UNI—AP.
* * *

Ducks and Drakes:—A duck breeding centre will be set up at
Kovvur in Andhra Pradesh during the Third Plan period at a cost of
Rs. 75,000, says a press message. That is as it should be, There ig
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already a fairly big trade existing in that area. An article on the
subject had appcared in thege pages sometime ago. What it needs isa
bigger capital outlay and some guidance on scientific lines. An
illustrated brochure on the subject 18 the industry exists to-day and
what is proposed for the future will furnish the necessary yardstick for
purposes of study at a later date.

* % %

Cattle Trespass Act is found to be not comprehensive enough
to include air ports! So the act is to be amended in Andhra Pradesh.
Are the places already scheduled in the Act free from cattle menace ?
Act is one thing but its observance is another. Kven Railway plat-
forms are not free from such menace, not to speak of our public roads,
public parks, public institutions, etc. If you restrict their liberty there
will be people to raise hue and ory and even bring a Bill of Rights of
cattle nnder the constitution. Who says India is not progressing ?

* % %

Dairy Farms :—“The Government of Indig propose to establish
a chain of dairy farms during the Third Five Year Plan on the model

of Co-operative Sugar Factories in all towns with a population of over
one lakh *’ reads a press message.

The message further adds “ The Government are apxious to
premote more milk producing co-operatives to undertake dairy farming
and distribution”. We do not want to comment on it until we get fuller
details of the scheme.

* * "

A Nutrition Wing is to be organised in the Food Department of
the Ministry of Food and Agriculture of the Government of India says
A press inessage. ‘‘ The Wing would make an appraisal of the pattern
of consumption prevailing in various parts of the country, suggest steps
to raise the level of nutrition, work out and popularise balanced diet
for different regions, attempt to promote suitable dietary habits and
help generally in formulating ideas about how nutritional deficiencies
could be removed.” It is no doubt an ambitious programme involving
the social habits, econoaic conditions, soil and climatic factors, and
above all the responsiveness of the populace. We wish the Anpimal
Husbandry Department of each State also moves on similar lines more
intensively than now, with regard to livestock dietary.

* * *
An Anti-Fly Week will be observed from July 1, 1961 throughout

the country. It is merely to focuss the attention of the public on this
menace and to enlist their co-operation in checking the growth of flies,
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A residual spray of D.D.T. or Gamaxene will be carried out. It 12 ca;;
culated that a single female house ﬁ_y may produbce ai[‘hg;aily s
5.589,720,000 descendants between Aprll.zmd Septgm grd | tll myan
p’robeubly more dangerous than any other in spreadmg in ‘}uclc y intes]y
infectious diseases, such as diarrhoea, dysentry, typhmd., cho sr:.m,f m—,i]é
tinal worms, inflammation of the eyes, tubcereulosis and infa

paralysis. . . "

Prison as a Class Room:—Prime Minister Nehrg said recer;]tly zt
a public meeting that while he spent thrfae years in prlsc;\r; atndf‘;& 1111;36(-’
nagar Fort, he managed to learn Sanskrit from Ac‘harya N a,re_S a Deo
and Persian from Maulana Azad, his co-prisoners ! ,NIOt m'g l1 ) u;;des
sible for great men. Itis only sma}l men who quarre CI;VGI &1 g di%e
and find it difficult to learn an additional la.nguage. Pgr aps(;l thc Othe;
rence is in the fact that one is out of free will and choice and the

is out of compulsion. . .
* *

Where Insects are Superior to Men :—-Dr.OR. E. Snodgmsfs, a
research worker in America has said that the cranial strlicturo 0 :la,:
insect is far superior to that of man. Its sensory orga.nf, or e;;z;r;q;re,
include simple and compound eyes and a pair of an ennaet S~Ound
delicately sensitive to touch and odour and in some cases .o‘ d
The feeding organs of the insect can grasp, l?lte and chey, pxelfle an
suck whereas man is provided only with ]axvs for bl(;lng, cde_v;mg
and a tongue for licking and lapping. He says “ Many advanced ideas

s . v
have been incorporated in the organisation of the insect head ! Who
came first in creation, man or insect ? .

* * *

Gujarat :—The Governor of Gfuja.ra,.t, Mr. Mehdi Nawgz Ju}rllg,
said recently that his one year:s experience in the Sta,tfe of Gl;)]amt ai
given him inplicit faith that that inffmt b!;ate was going to‘. 1e oEeT;l)
ghe very best States in India. We said 8o in & recent editoria don h 13
Veterinary Profession in Gujarat.” .Tk_xe Apimal .Husban rgr e
needs overhauling if the prophecy of His Excellency is to come true.

Association News

The Indian Veterinary Association
THE RESERVE FUND

reat importance to the Veterinary profession in
India, ‘:)t:)kevsgt:eogng Augustpl924. It was ‘the birth.of the Indian
Veterinary Journal. Circumstances were posmvely hostile and yet the
profession took that bold step and the lion - heartedness of the early
pioneers cannot be too highly praised. Ever since then, the 1.V,J. has
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toiled hard under very adverse circumstances. The J.V.J lives to-day
so that the profession could prosper and Science advance,

And now the hat is sent round so as to place this journalistic
venture on a sounder and firmer basis. The 1.V.J. is a priccless posses-
sion of our profession. [t has placed the Indian Veterinary Surgeon,
on the map of the scientific world. Just pausc and ponder over, how
much we owe to the Journal both individually and collectively. Is it

too much then to expect the profession to respond to the appeal issued
for a Reserve Fund? We hope not.

Some enquiries have come to us asking us to indicate the extent
of help expected. We do not want to put the members of the profession
to any undue financial strain in these hard days. At the same time, a
certain amount of sacrifice is needed to make this fund a great success,
so as to make it worthy of our profession. So we feel that the follow-
ing scale of contribution will be quite reasonable. It could even be
paid in two or three instalments.

Class 1 Officers Rs, 100/- and above.
Class 11 Officers Rs. 50/- and above,
All others Rs. 25/~ and above.

It is our ambition that no Veterinary Surgeon in this land should
remain without contributing to this fund. Brick by brick, this great
edifice of ours should begin to rise higher and higher. On the success
or otherwise of this venture, the solidarity of our profession depends.
“Pay and Prosper” is the slogan we pass on to the members of our
profession. Jai Hind!

T. VINAYAKA MUDALIAR,
Editor, The Indian Veterinary Journal.

THE 1. V. J. RESERVE FUND

LIST OF CONTRIBUTORS Rs. nP,

Amount acknowledged (April 1961 issue) ... 5,498.05

Dr. C. Bharadwajan, V, O, Corporation of Madras, (2nd instalment) ... 15.00
+» Danendra Sharma, VAS., Dhamdaha, Bihar, (1sf instalment) 10.00
Major A. Nagaraja Rao, 0C., MVH,, (Came!l), Bikaner 50.00
Dr. K, G. Rao, Dy. Director, Animal Husbandry, U.P., Lucknow « 100.00

Total ... 5,673,058

70&}-}@;’-*1555” orders gnd all correspondencé ‘should be
addressed to the Editor, The Indian Veterinary Journal, Madras-17.

WIn Memoriam
Rao Sahib M. ANANT NARAYAN RAO, c.v.v.c,

t another melancholy duty has been cast on us to record in
this isii the passing away of Rao Sahib ‘M Apant Naraysn Rao,
Retired Vice-Principal of the Madras Veterinary College at his son’s
residence in Poona on the 26th April 1961. He was one of those early
stalwarts of our profession who was a pillar of strength to this Jogmzal
in its infant days. Soon after passing out of the Madras Veterinary
College, he took up service under the Coorg Govgrpment (now merged
with Mysore) but he was soon spotted ouvt as a br'ﬂhant young man who
deserved better opportunitics than what that little State could afford

and he was taken on the Civil Veterinary Department, Madras. It did

not take him long to establish his worth and he scon found himsellf on
the staff of the Madras Veterinary College. He had a natural apmude
for the subject of Parasitology, a field in which he was destu}ed to
distinguish himself so much in later days. In fact he can be consxderefi
as the Father of the Departmens of Parssitology at thg Madras _Veten-
nary College. Others who followed him, were prgchcally trained by
him and to this day that Department retains the ?ngh St&ndal‘d. set.up
by him. Many were the papers that he co.n‘mbuted to scientific
journalism and this Journal in particular had a lion’s share of hig publ}-
cations. He always identified himself with the inner council qf this
Journal in its struggle with the bureaucracy of those days. Himself
and the late Editor Dr. P. Srinivass R@o Were very great friends and it
is striking that they should have died within a week of each other.

Mr. M. A. Rao had been to England for Post-Gradusate st\}cl.ies in
the subject of his choice and on return he soon rose to tl.le position of
the Vice-Principal. He was o gentleman to the tips of hig fingers and
it was a treat to hear him speak on his s,ub)eci‘s. His interest in this
Journal was so great that even after his retlrerfxent, nearly twenty

cars ugo, he continued to be a regular subscriber and kept contact
Dévi(tb ps on all matters of importance. We are practically down
with grief at losing two of our cherished friends - Dr. P, Srinivasa Reo
pd Dr. M. Anant Narayan Rao - who concnbuteifsg,mnch Yor tp:
a{muding up of this Journal, - '

Wa convey our heartfelt condolences btgythe members of the b

bereaved family.
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Burdizzo Castrators with Patent Cord-Stop at Jaws.

T TR L=

Conditions of enhan-

£

=

ced temperature and A

humidity wake the 2

monsoor the season ,_

Chabertis ovina Strongyluy spp. of acceleramd aclmty E’
for all helminths in livestock. The life £

cycle is shortened and . reproductive
capacity greatly increased, resulting in
a much heavier burden on the host.

These worms live by sucking

blood, but they waste more

thas they use sirce the punc-
Ossophagastontum Ceasophagostompm

colueabianum radiatum tures they make in the intestinal walt
contimue 1o biced freely for a comsi-
derable time after the

Beware of Imitation, Do not be misled by spurious makes.

Dr. Burdizzo’s Bloodless Castrator for the Castration of Bulls,
Horses, Sheep, Dogs, Pigs etc., is the only Castrator guaranteed to be of
perfect manufacture, built up to a standard not known to price.

«

worms have fed. Thus
a normal infestation of

Burdizzo Tattooing Forceps.

Official Marker of many Cattle Breeding, Sheep Breeding and Horse
Breeding Farms and Cow Testing Associations, with Interchangeable
Letters and Numbers for marking Gattle, Sheep, etc.

Hemonchus contortus in sheep ¢an
lead to the loss of nearly 2 gallons of

Haemonchus .
Azcaridia galtt contortus blood in 6 weeks, Losses also accur

in horses, cattie and poultry.

The regular n use of ‘Phe-
novis’ before, &P i during and
after the monsoon pays a dividend
in preventing deaths from

Trichonema spp Hetarakis galline parasitic  gastroenteritis,

and in  ensuring fatter
animals, as well as more
wool, milk and eggs.

Nickel-plated, three space; in tinbox. The usual set consists of &

3 Space-Forceps, 2 Sets of Figures, Complete Alphabets, and Tattooing
ink.

ot

Further particulars on request from the
Representatives and Distributors :—

Dr. PANGAL'S VETERINARY INSTITUTE,

26, Wallajah Road, MADRAS 2, (S. India),
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IMPERIAL CHEMICAL INDUSTRIES (INDIA} PRIVATE LTD.

Caleutta Bombay Madras Mew Delhi

[

Sole Distribitsrs in Indis for
IMPERIAL CHEMICAL INDUSTRIES LIMITED, PHARMACEUTICALS DIVISION
WILMSLOW, CHESHIRE, ENGLAND
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. - When writing to advertisers, please mention The Indian Veterinary .J
When writing to advertisers, please mention The Indsan Vetgrinary Joyrnal, § ‘P y Journal.
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. ®¥REPARATION FOR EXTERNAL APPLICATION

'ty

e g U%WOUNDS AND SORES OF ANIMALS

15

> ]

1%

CONTAYMS §DS AND ALLIED ORGANIC COMPOUNDS

3 N OV LEP is an excellent Ry repellent when
appl Bt wounds and sores. Specially useful

&%%:\ m ):Veatment of ‘hump sore’ and giso

o+ t sore’ in Foot and Mouth disease. -

" Us#B EXTENSIVELY WITH consio
ERABLE s
S , IN BENGAL VETERINARY COLLEGE Hosmuriisss

Available in Bottles of 4 ounce, 1 b, and 10 bs

X BENGAL CHEMICAL

CALCUTTA — BOMBAY — KANPUR
Lt L Lt R P 7l ) s 1

lA - .
- JL . “For your requirements in”’

2.7 YETERINARY BOOKS

|| LT ol T

fﬁ 1: f,“(/"" )
‘ Write fo:
BRITISH BOOK DEPOT
84, HAZRATGANJ — LUCKNOW, (u. P.)

(Ask for free lists)

IDEAL YETERINARY REMEDIES

% WORMIX - For eradicating Roundwo
Threadworms in Livest k, P ¢ & Dand
Bottles of 2 0z. and 16 og.c oultry and Dogs.

% SULPHAMIX . Ideal treatment for coccidiosis
in Poultry and bowel infections jn livestock and
Dogs. Bottles of § 0z. and 4 oz,

% MINIMIX - Weil bafanced Mineral Mixture for
milk producing cattle. Promotes growth and

increases milk, Packings .
ncreast ings of I Ib, and 25 Ibs,, &

Manufactured by the Anidiet Brand famous
Dog Biscuits and Poultry Food Manufacturers :

CHELSEA CHEMICAL LABORATORILS

Hadapsar Industrial Estate, Poona-]. PHONE 4453

When writing to advertisers, piease mention The Indian Veterinary Journal.

ADVERTISEMENTS

Telegram -— CRESCENT Telephone — 34-3404

Rinderpest Eradication Scheme
BRAND VACCINATED ANIMALS WITH

"P.E.W. BRANDING INK"

—

Beware of Imitation — Do not be misled by spurious makes
A scientific chemical combination.

Produces a lasting and distinctly visible brand, usuable on Cattle
and Buffaloes and other domesticated animals. Application is
very easy, quick and absolutely economical. No wastage. Already
in use in all Indian States. Innumerable animals have been
branded in all States under Rinderpest Eradication Scheme with
success.

It permeates into the layers of the skin evenly upto follicular ayer
‘over the branded area and forms an antiseptic dry scab that peels

does not produce any open wound and thus prevents extraneous
infection.
dpproved by

CENTRAL RINDERPEST CONTROL COMMITTEE,

NEW DELHI.

ALREADY SUPPLIED TO ALL THE DIRECTORATES OF -
YETERINARY SERVICES AND ANIMAL HUSBANDRY
IN INDIA. _

TRY ON YOUR ANIMALS ALSO.

This can be supplied in any quantity on order. Use our make
special type of Branding Iron manufactured for the purpose.

G.T.Y. SETS8 AND STAINLESS G.T.Y. NEEDLES
ARE ALSO SUPPLIED BY US.

*
For further particulars, please apply to:

PAUL’S ELECTRO WORKS

39, JORAPUKER SQUARE ~—  POST BOX Ne. 11406
- CALCUTTA-6 '

! off in a few weeks, leaving a well defined visible brand mark. It
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