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General  Articles

A BRIEF REVIEW OF THE SPECIES OF SCHISTOSOMES
OF THE DOMESTICATED ANIMALS IN INDIA
AND THEIR MOLLUSCAN HOSTS*

BY

‘M. AxaNT NARAYAN Rao, G.M.V.C.,
Lecturer in Parasitology, Madras Veterinary College.

Faust (1919) laid stress on the necessity of an accurate
description of schistosomes and he remarked that a superficial
description of the worm is a distinct burden on the literature.
He urged that the Cercariz should also be carefully studied in
minute detail so as to be helpful in working out life history in-
vestigations. The writer considers that the study of miracidia
as well will be an additional aid in the differentiation of species
of schistosomes.

In India, it is regrettable that some of the papers on
Schistosomes, are found to be based on observations either

lacking in detail or on assumptions which are altogether

unproven. But a vast amount of literature on larval trematodes
found in India is available. The work of Sewell (1922) on the
subject is of considerable value. He has described larval
trematodes from about 23 different species of fresh water snails.
If the characters of true schistosome cercariz can be summed

* This paper was read at the 26th Sessions of the Indian Sci .
) cience C
Lahore in January 1939, ‘ orgress held at
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up as apharyngeal, brevifurcate, and without eyc spots, then the
number of such cercarie described in India becomes reduced $0
four, which is less than the number of species of Schistosomes
found in the domesticated animals in this country.

In this paper it is proposed to bricfly analyse the work done

in India on the specics of schistosomes including the concerned
miracidia and cercarie.

. ‘. . .
Species of Schistosames recorded in India.

S. bovis is the first species of schistosome discovered in the
portal venous system of cattle, in Egypt, by Sonsino in 1876.
This worm was recorded in India by Montgomery (1906) in ®
sheep. Katsurada in 1904 discovered S. japonicum in Japal
and this worm inhabits the portal venous system of man, cabsy
dogs, pigs, cattle and horses in that country. Bhalerao (1934)
has reported these worms from a pig in Calcutta. Those two
worms appear to be alien to India and their existence or other”
wise in this country will be discussed later.

'Montgomery (1906) was the first in India, tO study
schistosomes in the portal venous gystem  of domesticate
fmima,ls. He described fairly accurately, three new schistoﬂompfs
In them wiz. S. spindalis, S. indicum and ()rnxithobilharlw
bomfordi. The first two have been found to parasitise b
portal venous system of horses, cattle, sheep, goats and buffaloes:
Fairley and Jesudasan (1927) have gone ,onc step further .
S}'lowi.ng that buffaloes arc the chief definitive hOBSS o‘
S. spindalis. - As regards Ornitholilharzia bomfordi, it 18 regret
table to note that there are no papers on il besides the one
Montgomery.

- In 1932, an important discovery of another schistosome® par#”
sitising the nasal veins of cattle was made. Three workef:
vz Malkani at Patna, Datta at Muktcesar and Rao in Madr®
t?depe.ndenﬂy discovered that the cause of the 80°C

Snoring Diseage ™ in cattle, was n schistorome. The unld
feature of this schistosome is that it inhabits the Do®

alled
. ue

ol vein®
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unlike the others known till then. Rao (1932) described it as a
new species. He also found that buffaloes suffered from
‘“Snoring disease ” but in them, the lesions in the nose, were
much less pronounced than in cattle. In 1933 and 1934, Rao
worked out the life cycle of this worm, and obtained further
proofs that it is a new species. Bhalerao (1938) however still
holds that it is only a variety of S. spindalis on the ground that
this worm is subject to many variations. In this then,is a
comparable parallel, to what was obtained in Egypt as regards
human schistosomiasis, till Leiper (1915) definitely proved that
two different species of schistosomes — S. Mansoni and S.
haematolium are responsible for the two types of the disease
in man.

In 1933, Rao and Ayyer discovered a new schistosome,
which they named S. suss, in the portal venous system of pigs
in Madras. ILater, Rao and Swaminatha Ayyar (1934) and Rao
(1937) found in the feces of dogs, suffering from dysentery, ova
of S. suis which perhaps caused that condition in them.
Chandler (1926), had described similar ova in fresh feces
collected from fields, used as defmcation aveas, to which pigs had
access in two villages in North Bengal. On the assumption that
the sample of fmces collected by him may have been from a
human being, named the yet-then-unknown schistosome as
S. incognitum, affecting man. Obviously, the sample of feces
was from a pig. Hence, Rao and Ayyar (1933) suggested that
the name S. tncognitum being only a nomen nudwm, it may be
considered as a synonym to S. sucs.

Molluscan Hosts.

When the last great war came to an end in 1918 and Indian
troops began to return home, there arose a question, whether the
troops infested with schistosomiasis in Egypt will become the
gources of outbreaks of human schistosomiasis in India, This
question led to a fairly exhaustive study of the molluscan fauna
of fresh waters and also of the larval trematodes found in them.
Kemp and Gravely (1919)studied the question first and said that
the chief molluscan hosts of schistusomes affecting man wviz.,
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Bulinus (Isodora), Physopsis, and Katayama (Blamfordia) are
not present in India. They also made several unsuccessful
attempts to infect various specics of fresh-water snails Wwith
miracidia of S. haematobium, obtained from ova in the urine of
an army man, first in Hyderabad (Deccan) and later in Caloutta.
They found that the miracidia were not cven attracted by the
snails they used in their experiments. Scwell (1919) ohserved
that an outbreak of human schistosomiasis was not possible in
India because of the absence of the kinds of snails required t0

- complete the life-cycles of the schistosomes aflecting man. In .

- other words, if & particular type of snail is absent in a localitys

the species of schistosome that has adapted itself to it, will also
be absent,

It is proposed now to take each of the specics of schistosomes

and note its molluscan host,.

1. 8. spindalis Montgomery, 1906.— Tiston and Soparks
(1918) investigatcd the life cycle of this worm in Bombay. They
found that Indoplanorbis evustus (Deshayes) is the intermedr
ary host. Their work was confirmed by Fairly and J esudass?
(1930) and Rao (1933-34). The cerearim of this worm have 8180
been recorded in Limnea acuminata and imnea luteola, 808
much less extent than in Indoplanorbis erustus by SOpark&r
(1919) and Rao (1933) respectively.

2. 5. masalis Rao, 1932.— Rao (1933) found that Lémnes

: luteo%a 18 the chief molluscan host and to a less extent Indopla

norbis exustus. The cercarim of this worin were recorded 0¥

Seweill (1919) from L. amygdalum, L. acuminata and I. cxustus
and it was named by him in 1922 as Cerearia Indica XXX

reference to this carcaria will ke made again.

worm?.s §. bovis Sonasino, 1876.— The Molluscan hosts of -theie
Physs are ;ecorded by Monnig (1938) as Physopsis uf"?fa: :
out ablz)?s ygbosa and B".l".'lus contortus. 1t has been pOﬂ;)eir
absence iet’xdt' at these snn.'lls are not found in India; hence b -
mery (1906)1'cates non-existence of S, Loris in India. Monf’gn o
ho found | Was not correct therefore in saying, that the wor
und in tht‘: portal venous system of a sheep in Bareillys
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United Provinces, were 8. boris. He obtained from that sheep,
150 male worms and only one female worm, but he did not des-
cribe them. In the summary of his article, however, he has
noted, in a table, the average lengths of worms and their paired
and common caeca against each of the then-known species of
schistosomes. It is intercsting to note, that he gives
the same measurements {or S. hematobium and §. bovts.
The common caecum of S. dovis according to Khalil (1924)
and Bhalerao (1932) is about a quarter of the length
of the whole worm, whereas in S. hematobium it is about
half the body length. In S. éndicum, the common caecum is
about half the length of the whole worm. Montgomery himself
has noted this fact in his table. It is gathered from his article
that he was probably guided, only by the size of the worms to
distingvish S. bovis from S. indicum. This factor alone, has
no value in identification of this group of worms. Hence it is
more than probable that Montgomery actually saw full sized S.
indicum and regarded them as S. bovis because S. indicum is as
long as S. bovis though less stout. His mistake is pardonable
because, at that time, the amount of knowledge necessary for the
identification of this group of worms was very limited, but un-
fortunately that mistake of his is seen repeated in Text Bookson
Helminthology and India is included in the areas of the regional

. distribution of S. bovis, even though the type of mollusca it

requires to complete its larval development is absent in India.

A few years ago, the writer found S. bovis recorded in
the Annual Report of Hyderabad (Deccan). Those worms were
obtained by the writer, through the courtesy of the Director of
Civil Veterinary Department of the State and the Veterinary
Investigation Officer, for examination and they were found to
be typical S. tndica. Such a mistake, should not have occurred
at all, with the amount of knowledge at our disposal, regarding
the morphology of these worms. It is interesting to note here,
that Brumpt (1937) attempted to infect Indoplanorbis exustus
with 8. bovis and failed to do so, but his control snails Bulinus
contortus, took the infection well. Hence, Indoplanorbis erustus
cannot be a molluscan host to S. bovis.
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4. 8. japonicum XKatsurada, 1904.— The occurrence of
S. japonicum in India was recorded by Bhalerao (1934). His
report was based on a few male worms which he obtained from
a pig slaughtered in Calcutta. Rao and Ayyar (1934) have
pointed out that the description of the worms given by Bhalerao
agrees more with S. suis than with S. japonicum. Further,
Faust (1930) says that S.japonicum is adapted to a peculiar
group of amphibious snails — Katayama nosophora, K. formosana
and Oncomelania hupensis, which are very limited in their dis-
tribution over the Sino-Japanese areas and that its introduction
into other regions is improbable. In the absence of that group
of snails, S. japonicum cannot exist at all in India. So far no
indigenous cases of schistosomiasis japonica have been reported.
Under these circumstances it seems unlikely to find cither S.

bovis or S.japonicu m, except in imported animals from regions
where the worms are found.

The life-history of any of the remaining schistosomes viz.
S. indicum, O. bomfordi and S.suis is not known yet, hence
information regarding their molluscan hosts is wanting.

Miracidia of known Schistosomes: Tt is interesting to note
that a study of the morphological details of miracidia of schisto-
somes reveals certain differences which are constant in the
given species. A knowledge of these differences, particularly of
the comparative length of the anterior glands with that of the
gut and the number of groups of cilia in the ciliary girdle, should
help in t';he identification of the species of schistosomes infesting
an animal, when the ova of such schistosomes are
more or less alike in shape. It is not a difficult matter to
obtain live miracidia for examination, either in faeces or other
excretions, in which ova of schistosomes are encountered. It
setms that Rao (1937) is the only one in Indisn who has given
detailéd description of the miracidia of S. spindalis, S. nasalis
and S. suis. A detailed study of the anatomy of miracidia of
the remaining known schistosomes will add considerably to our
knowledge and help in the identification of species.
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Cercarie of Schistosomes recorded in India and Their
Molluscar Hosts.

The number of apharyngeal, brevifurcate cercarie recorded
in India, so far, are nine in number and those can be divided
into two groups, according to whether they bear eye-spots or
otherwise. In the former group, there are five described, which
are named below.

1. C. indica XXXVI Sewell, 1922, from Indoplanorbis

exustus in Wynaad.

9. C. indica XXV Sewell, 1922, from Indoplanorbis in

Ganjam.

3. (. bombayensis XIIT Soparkar, 1920, Indoplanorbis in
Bombay.

4. C. bombayensis XIX Soparkar, 1920, Limnea acuminata
in Bombay.

5. C. saunderss Rao, 1931, Limnea acuminata in Madras.

There are reasons to believe, that the Cercariae of this
group grow up into species of Bilharziella Looss, 1899.

In the other group without the eye spots, which is believed
to be the true schistosome group of cercariw, the following four
have been described.

1. Cercarie Indice XXX Sewell, 1922, from L. amygda-

lum, L. acuminata, L. luteola and Indoplanorbis
exustus. :

9. Cercaria of S. spindalis, (Soparkar, 1922), from Indo-
planorbis exustus, L. acuminata and L. luteola.

3. Cercarie Indice XLVII Sewell, 1922, from Melanoides
tuberculatus.

4. CQercarie anomala Rao, 1929, from Indoplanorbis
exustus.

It is thus seen that the number of true schistosome

cercariee described falls short of the number of schistosomes

- indigenous to India,

The adults of only two cercarie noted above are known.
The cercaria spindalis is the larva of S. spindalis Montgomery,
1906 and cercaria indica XXX Sewell,-—1922, that of S. nasalis,
Rao, 1932.
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A brief history of cercaria indica XXX is of some interest.
Sewell (1919) first obtained this from Limnea amdygdalum at
Calcutta and found that it resembled very closely the cercaria
of S. japonicum excepting in the cephalic glands. On this
account, it received considerable attention and Sewell said that
the final test in separating this from that of S. japonicum lay in
the similarity or otherwise of the adults obtained from them.
Sewell appeared to have made experiments to obtain the adult
but he has not published his results. Rao (1933 & 1934) showed,
by experimental infection in calves, that cercarie indice XXX
develop into S. nasalis. Bhalerao (1934) however, argues that
because cercarie indice XXX and the adult male worms
described by him as 8. japonicum are recorded from the same
locality viz. Calcutta, S.japonicum should be considered as the
adults of those cercariz. Experimental evidence obtained by
Rao and the absence of the intermediary hosts of S. japonicum
in India are against Bhalerao’s assumption and his argument.
Thus, it would seem, that attempts to investigate the adults
from trematode cercarizz in general and schistosome cercarie
in particular, are not commensurate with the amount of
knowledge that has been gathered about the various cercarie,
available in this country. It is regrettable that very few
attempts, if any, are made in India, in obtaining adult
trematodes from cercarie.

Conclusion: An endeavour has been made in these pages
bo show that S. bovis Sonsino, 1876, and S. japonicum do not
exist in India because the molluscan hosts to which those worms
are adapted, are absent in this country. Schistosomiasis in
animals in India has not received adequate attention. There
are reasons to believe that there is much economic loss caused
by that disease in cattle, sheep and goats. Datta (1934) has
pointed out that S. indicum is one of the causes of the so-called
nodular cirrhosis of the liver in horses. Workers have success-
fully infected small animals, with schistosome cercariwe and after
the lapse of four to six weeks, have obscrved changes in their
liver. This knowledge may be stretched further, perhaps, 0
raise & question, whether cercarial infection acquired while
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bathing in ponds containing true schistosome cercarie of
animals be one of the causes of the so-called non-aleoholic
cirrhosis of the liver in man in India.
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COMMON SURGICAL CONDITIONS OF CATTLE
IN INDIA.

A Lecture delivered under the auspicies of the " Madras
Veterinary College Medical Association.”

BY

K. S. NAIR, G.B.V.C., M.R.C.V.S., D.T.V.M.

Superintendent, Serwm Institute, Madras, on 17-1-39.

Tt is true that bovine surgery is not so spectacular as that
of equine one. Operations like Neurectomy whercby the
removal of a small piece of nerve, you restore a lame animal to
comparative soundness arc not undertaken in cattle. There is
also certain difference between the cattle practice of Europe and
that of the east, mainly depending upon the use cattle are pub
to in these countries. In India, the ox is mainly a beast of
burden and there are several surgical conditions that result from
such use. Even in the cow the problem is not exactly the
same. In the west the cow practice confines itself to building
up of healthy herds. In India the dairy industry is still in 1ts
infancy and the farmer usually owns a cow or two for his domes-
tic needs. Herds of any size as that of the Pattagar are owned
only by a few individuals.

Tuberculosis, contagious abortion, and streptococal mastitis
have not yet become acute problems with us in India. -

Coming to the subject proper on the outset, permit me to
make the remark that the cattle is a docile animal and will
stand a great deal of insult, and healing of a surgical wound is
rapid and tissue reaction satisfactory, provided the common
sense surgical principles are adhered to. The day of using
strong antiseptics and extensive unnecessary dissection of tissues
is past.

The most common condition that is seen in any hospital is
the inevitable Yokegall. These galls, once called “ tumour
necks ”’ need not be interfcred with the knife unless you want tc
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evacuate the contents. You will be surprised at the diminution
of the size of the gall by the application of a smart blister
or two ; but when the walls have become too fibrous, dissection
has to be resorted to. In any case leave sufficient skin to cover
the wound and healing by first intention should be the rule and
not the exception. The suturing up of such wounds should be
undertaken when bleeding has been completely stopped, other-
wise you are asking for trouble. Scrous abscesses can be treated
by tapping the contents through a hollow needle or cannula. An

abscess where pus has accumulated must be evacuated and -

the least interference with the inside of this cavity will bring
about a cure in a short time. Syringing, packing and such
other old practices had better be discarded. A general rule
is always to relieve tension, and help nature to repair the
damage.

Now in the region of fractures, except certain fractures, a
great many are not amenable to treatinent. Calves are good
subjects and respond to treatment satisfactorily and so treatment
should be attempted in these animals in every oase. Fractures
of the flat bones of the head, rib fractures, and fractures of the
tail do often heal without giving much trouble. Th? fracture of
the external angle of the Ilium which is so common in the horse
is not very often seen, although I did have such a case in a small
she-buffalo which was crossed here in the College covering yard
by one of the Delhi buffalo bulls. Fracture of tl'l.e hip joint:,s is
not uncommon and heals with deformity which is not a serious
thing in the cow. The humeral fractures are often oblique, and
the usual treatment by means of a charge is worth a trial.  But
the fractures of other parts of the limbs, even when they happen
to be simple do not heal satisfactorily. Crushed fractures of tpe
digit have been occasionally seen and thesc often .ma.lfe a sabis-
factory recovery, provided the digit is amputated in t-lme. Horn
fractures are a class by themselves ; if the core only is exposed,
a good tar bandage will protect and heal up the sore. 'In case
of a broken horn, amputation is our standby and anything over
a third from the tip will lead to disaster. I imay state
as a general remark that broken horn is often of a trouble-
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some nature, and healing is very tardy and often complicated
with sinusitis of the frontal bones. One of the common
conditions in India, as you all know, is what is commonly
called cancer of the horn and as long as the etiology and
pathology of the condition remain obscure, amputation is
the only form of treatment. In certain parts of the presidency
it is a veritable scourge and many young valuable cattle are lost
because of its presence.

Among luxations the commonest seen is the chronic inter-
mittent dislocation of the patella which give the animal a
modified stringhalt like action. The injections into the stifle
joints of Todine do not always produce desired results, however
it is worth a trial. I have not been able to get a museum
specimen of this condition for the College.

Many of the common bone diseases of the Equide are not
looked for in cattle, although it is not uncommon to see a
spavined bullock.

The bursal enlargements are not of'a serious nature. The
hygroma of the knee of cattle which is a constant picture in
every surgical text book is not a common condition in India,
but occasionally capped fetlocks are seen, and one such case
made an uneventful recovery by having a seaton passed through
the swelling.

When I come to review the surgical conditions of the teeth,
the commonest I have seen is the sharp molars and these are
just cut off with the tooth shears. Plying the rasp over the cut
ends will smoothen the remaining sharp edges. Caries tooth,
alveolar periostitis, and other conditions are only very rarely
met with. One case of actynomycotic jaw was operated upon
and cured. Salivary calculi are sometimes seen, but do not
require surgical interference, since they do not come against
any head gear.

Ranula is occasionally seen in cattle and the ordinary
practice of snipping off a portion of the cyst, and painting the
inside with Tr. Todine is a satisfactory mode of treatment.
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As indicated a little while back, sinusitis, other than
that of the frontal sinus is uncommon.

Tumours of the nostrils oceasionally come under surgical
attention and one such tumour which was removed was in the
nature of a polypus seven inches long and had to be removed by
trephining into the nasal cavity. It was not very long back
that nasal granuloma or nasal schistisomiasis was considered a
surgical condition. In this condition as in many others, a
successful curc was first put into practice before investigation
discovered the etiology of the discase. In this connection, I
was surprised once to sce an Assistant Surgeon in a hospital
pushing up the mnostril of a bullock a rattan cane, and using it
as a swab with some drug on it.

Choking is not such a common condition in Indin as in the
west, since we do not feed cattle on roots and tubers. However
palmirafruit, mangostones and occasionally some sharp object
as needle will cause choking in cattle.

Tapping the rumen can be done without any fear of com-
plications, and the common sequlae spoken of in the text books,
such as peritonitis, emphysema, abscess formation, shock, cte.,
arc of rare occurrence.

Rumenotomy is said to be bencficial for several conditions,
and is asserted to be a safe procedurc, but I must admit that I
have not undertaken any such procedure.

Tmperforate anus of newly born calves is scen in all clinics
and provided a rectumn is present in the pelvie region, a plastic
operation will provide an anus. An unusual case I had, did not
have a normal rectum at all, but it was found in post-mortem
to be floating in the abdominal cavity.

Acute hernia is not a common condition in cattle. An
abdominal or ventral hernia can often be obscrved in cattle. As
these result from injury, one should be carcful when dealing
with a recent case involving the abdominal wall. Tt is a good
procedure to allow the acute symptoms to subside when probably
no interference may be necessary. The other common form is
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the umbilical hernia so aften seen in calves. This type of hernia
will often get corrected as the animal grows up, and the abdominal
muscles get firmer and thicker. Pelvic hernia or gut tie though
elaborately treated in your lecture notes, seldom comes for treat-
ment in the clinics, and this is not strange since the usual cause
of gut tie results from a type of castration never done in this
country.

Urinary Calculi although seen in cattle of all parts, it is
something of a major problem in the Andhra Districts. Since
it is the symptom of a disease, the Surgeon can give only tem-
porary relief. If we accept Col. McCarrison’s findings that
lithiasis depends on certain nutritive factors, then correction of
the diet of the animal appears to be the logical treatment.
However, once stone or sand is formed, the surgeon will have to
get it away. One of the commonest forms is the accumulation
of sand like material at the external urethral orifice and this may
be got away by using a flexible blunt probe. If the stone
happens to be in the sigmoid curve, operate just behind the
scrotum and if the stone is located in the intrapelvic par,
operate the same as in the horse. Our cases have healed up
splendidly by leaving the wounds open without the insertion of
sutures.

I do not like to dilate on castrations. Burdizzo or its
modifications are eminently suited for this country. The failures
reported result from bad technique or by an illmade instrument.
In one of the exhibitions, I had occasion to seca large number
of badly madc and ill-conceived instruments. These are often
put out to the market by lay pcople and should be used only
after adequate trial.

The udder very often has to be attended to by the surgeon.
Milk fistula has been seen somctimes and results from mamitis
and abscess formation. The best time to treat this is when the
cow is off the milk. I have seen a few cases where the teat
was maliciously cut. Conservative surgery is the keynote of’
every opcration of the udder. Gangrene of the udder has been
operated on where a posterior and anterior quarter onthe same
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side have been removed and the resulting wound healed up
splendidly. Since we gob Stinson’s teat instruments for the
College, several cases of tight milking have been successfully
operated upon.

The important cases that come for treatment for affections
of the eye are cancer of the eye of the adults, and dermoid cysts
in the calves. Removal of the eye is done expeditiously, but it
usually takes a very long time to heal. Dermoid growths requirce
careful dissection and results are not often very satisfactory.

Foot diseases are not so important in the cattle as in the
horse. The old teaching of examining the foot even when 8
horse is suffering from a headache, is o sound procedure in the
cattle also. Working oxen suffer from the usual troubles resul-
ting from shoeing. Nailbind and pricks arc of every day
occurrence. Contusion of thesole is a prolific cause of lamencss,
particularly in unshod animals. Sand crack is of the transverse
kind and usually results from foot and mouth infection. A
certain hypertrophy in the interdigital space and conscquent
lameness baffles treatment. Deformity of the claws is often &
genetic factor, but can also be acquired by neglect and is not
uncommon in stall fed cows. Avulsion of a whole hoof results
from a catt or something heavy going over the digit, and the
ordinary antiseptic treatment will bring about a curc in such
cases.

LARVA OF EPHESTIA KULNIELLA IN THE EGG
OF A HEN

BY

F. R. BEAUDETTE, D. V. M.,

New Jersey Agricultural Faxperiment Station, New Brunswick,
New Jersey, U. S. A.

The yolk of a hen’s egg was submitted on Sept. 30, 1938
with the request that the “worm” found therein be identified. I,
am indebted to Dr. John B. Schmitt, Assistant Entomologist at
Rutgers University, for identifying the larva as the caterpillar of
the Mediterranean flour moth, Ephestia kulniella.

Dr. Schmitt states that the larva of this Pyralid moth feeds
on all kinds of stored grain and on flour and meal and that he
has found them in laying mash. This readily accounts for the
presence of the caterpillar in a chicken house and i is entirely
possible that one should make its way into the oviduct of g
chicken.

. Although the parasite was found in the yolk it is highly
improbable that it actually reached the ovary for in penetratin
the yolk here the latter would have been broken in the abdominaﬁ
cavity. More likely, the caterpillar was incorporated in the
albumen, was enclosed in the egg and later penetrated the yolk,
Cases of aberrant parasitism involving eggs are not rare
Hall (1) records the finding of Ascaridia galli in a hen’s egg a,nd.
states that 5 such specimens are in the collection of the B. A, |
A fluke, Distomum ovatum, Rud. was also reported in the he.n’s.,

egg by Linton. No doubt a careful scarch of the literature would
reveal additional cases.
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THE IDENTIFICATION OF SUSPECTED DEER
BLOOD STAINS

By
F. R. BEAUDETTE, D. V. M.,

New Jersey Agricultural Experiment Siation, New Drunswick,
New Jersey, U. S. 4. !

Fenstermacher and Pomeroy (1) have recently reported on
the use of the precipitin test in an attempt to identify some
blood stains on a packsack suspected of being of beaver origin.
Although the stains proved not to be heaver blood these
authors mention that there is no reference in the literature t0
the use of the test in the identification of wild animal blood.
Hektoen (2) has identified rabbit blood on two occasions, never-

theless, a case which I had five years ago ight be worth
recording.

The circumstances surrounding the casc in question were
somewhat as follows. Killing of deer out of scason was suspected
in a certain district. Two deputy game wardens stopped & car
for the purposeof a search and when two of the men got out they
threatened the wardens with arms whilc the third escaped—pre-
sumably for the purpose of disposing of a deer. Tater the car
was apprehended and the men were held on a charge of assault
and battery. No deer was found but there was a blood-stained
rain coat in the car. The defendants claimed that the stains
were duck blood.
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identity of the two samples. Obviously, the freezing had caused
haemolysis of the samples so that this was not even attempted.
However, such an examination would othepwise have made
possible the identification of nucleated avian cells. In the end,
it was decided that a precipitin test would at least make the
separation of avian and mammalian blood possible.

Experimental.

The sample of known deer blood measured approximately
98 ¢.c. It contained some clots and haemolyzed fluid in con-
sequence of the freezing. The sample was centrifuged and 9 c. c.
of supernatant fluid removed. Nine c.c. of salt solution were
added to the clotted blood and the mixture shaken and recentri-
fuged and the 9 c.c. of supernatant fluid removed were added to
the original 9 c.c. This solution was used as an antigen for
tests and for the production of an anti-deer precipitating serum
in a chicken as follows:

Jan. 14. Subcutaneously 34 c. ¢. at two points in the
region of the breast.

Jan. 17. Intravenously 32 c.c.

Jan. 21. Intravenously 34 c.c. A slight anaphylactic
shock followed this injection.

Jan. 27. Bird bled to death by cardiac puncture; After
clotting the sample was broken up and centrifuged to obtain a
clear serum.

Now, since the defendants had claimed that the stains were
duck blood it was necessary to have an anti-duck precipitating
serumm. Accordingly, 10 c. c. of blood were collected from a duck
by cardiac puncture and the serum collected in the usual manner.

A chicken received the following injections :

Jan. 14. Intravenously 12 c. c.

Jan. 17. Intravenously 1'2 c.c.

Jan. 21. Intravenously 08 c. c.

It is interesbir{g to note that in this case no shock followed
the second or third injections.
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remarked here that the precipitate formed almost immediately
and incubation was really not necessary although it was carried
out without changing the results. :

Reciprocal tests were next made with the serum of the
chicken immunized against known deer blood. In this instance
the serum precipitated known deer blood up to what was calcula-
ted as a 1-10000 dilution. There was no reaction with known
duck blood, but with the unknown blood stain a precipitate was
formed up to a calculated 1-10000 dilution. Therefore, this test
shows that the blood stain was of ruminant origin and very
likely deer.

The writer was asked to appear in court to give testimony
and did appear but after some delay the defendants pleaded
guilty to the first charge of assault and battery and no further
charge was made.

Fenstermacher and Pomeroy used fowls rather than the usual
laboratory animals because the stains were suspected of rodent
origin. However, the use of chickens in the production of pre-
cipitating sera is not new because Hektoen (2) for one used
chickens in 1918, and even claims that they respond better than
the rabbit. Hektoen advises the use of 1'9% salt solution in place
of the usual ‘85%. My own limited observations seem to indicate
too that the fowl is less likely to die from an anaphylactic shock
in the course of immunization.

Summary.

A blood stain was shown not to be of duck origin as claimed
since it was not precipitated by an anti-duck serum. A solution
of the stain, however, was precipitated by an anti-deer serum
which was used because the stains were suspected of being of

deer origin.
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VETERINARY SCIENCE AND PUBLIC HEALTH*

BY
M. R. V. PANIRKER, B. sc. (Epiv.), M.r.c.v.s,
Asst. Principal, Madras Veterinary College.

The importance of Veterinary Science in Public Health will
ab once become clear if we examine the scope and structure of the
subject c.)f Public Health as it is now understood as well ag actual-
ly practised in countries that are scientifically well advanced.
The.se countries from their bitter experiences of the past, have
fea,l‘lsed that the subject of Public Health should directly or
Indirectly deal with all matters concerned in the physical welfare
of th.e people; it should aim at promoting their health and pre-
venbmg diseases in them ; it should also have the ultimate aim
of eradicating the diseases themselves when that is possible. In
other words it should formulate the best means in providing
wl.:lolesome and nutritious food containing all the necessary con-
stltl.len.bs, Wholesome water, pure air, proper sanitation and other
hygienic envirenmenta] conditions that are conducive to health
and that would resist, counteract, combat and eradicate diseases,
Thus the administration of Public health, having such diversity
of factors involved, is g many sided problem. It requires the
kno.wledge and aid of several sciences and it is on the firm foun-
dation of the co-ordinated and collective skill of such seientific
.experts as the physician, nutritionist, hygienist, sanitarian,

Vebe;inarian, laboratory scientist ete, that the superstructure of
Public Health Administration should be built.

The position in India.

The intimate and inevita) correlat

to Public health is not well understood
This is not at all surprising,
‘ history repeating itself.” Prob
_ bean countries in the early p

ion of Veterinary Science
by many in this country.
because it is only an instance of
ably what happened in the Euro-

art of 19th century is now being
* University extension lecture delivered on 4.2.

'39, at the University Examination Hall,
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rehearsed in India. In these countries prior to the 18th century,
no appreciably keen interest was shown for exact information in
Veterinary matters. Itis only after the advent of Veterinary
Schools, 1st of its kind at Lyons (France) in 1763 followed by
others including the one at London in 1791 that the Veterinary
art began to receive any public recognition. Even after this, for
many years it was thought that the Veterinarian’s function was
only to treat sick animals. Somewhut similar was the position
in India during the close of the 19th and probably the early part
of this century when most of the Veterinary Colleges of India had
their origin. No doubt the position to-day is somewhat altered,
yet we are far behind the times.

There seems to be no other single prefession that may be of
so much all-round usefulness to humanity as the Veterinary.
Although its scope of service in National prosperity is wide and
of varied nature, I propose this evening to deal with only some
of its more important aspects relating to Public Health 7.e., those
concerned in promoting health and preventing diseases in human

beings.

Veterinarian as the custodian of hwman health.

Here I am referring to the nutritional factor in Public health
especially in respect of food-stuffs of animal origin namely, milk
and meat and the products derived from them. Sufficiency of
proper food is the first essential in maintaining health. The
food-stuffs should also be of proper quality and purity.

Among the articles of food got from animals the most impor-
tant is melk. It is of high nutritional value and has become an
indispensable item of human diet. Its present deficiency in India
is materially affecting our health. This is more so in the case of
children. Milk products such as butter, ghee, butter-milk ete.,
are also necessary items of our diet. These like milk are not
obtainable now in adequate quantities to meet our requirements.
According to a recent estimation the quantity of milk now avai-
lable is only about 8 ounces per man per day, whereas to maintain
proper health he should have at least 16 ounces daily. Conse-
quently a rapid increase in the production of milk is imperative.
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Thls- 1s to be achieved not by inereasing the num
specimens of cattle that we sec to-day, but by inereasing the yield
of mill.i of good quality in individual cows 1")y sclective l)t@(‘,“ding
operations and by proper animal management.  Further, the
Interests of the general public have to he safeguarded aminst, the
¥nalpmctices committed by unscrupulous vendors w?xo supply
impure and adulterated milk and its products. Consumption of
such foodstuffs not only results in malnatrition but often would
be harmful in other ways. A proper system of inspeetion of milk

and its products by duly qualificd hands is nceessary to avoid such
preventable risks.

ber of the poor

Other important articles of dict though not so universally
used' as milk are meat and its products derived from various
species of animals such as sheep, goat, ox, buffalo, pig, poultry ete:
Meat eaters of this country arc not usually getting tie full benefit
as the meat sold in the market is often not of the proper quality:
Eggs are also widely used, but their production is inadequate and
still continue to be of poor quality. Much needs yet to be done

in the matter of meat industry and cgg production. For doing -

thisand for solving those vital problems relating to milk and it8
products, that I have already mentioned, most efficiently and

economically Veterinarians by their qualification, training and
experience are the best suited.

Veterinarian as a preventer of discases.

Many of the wild animals, either on account of man’s liking
or fancy for them or due to their uscfulness, have been domesti-
cated and they have since then become his indispensable asso-
ciates. This, as Edward Jenner has remarked towards the end
of the 18th century “scems to have proven to him a prolific
source of diseases.” It is now definitely established that man
may contract many diseases from animals. Some of these discases
such as Foot and Mouth, Rabies, Glanders, Anthrax etc., are
primarily occurring in certain species of animals, but man may
contract them only secondarily. Tn the case of such diseases it
is evident that man would not fall a victim to then, if we succeed
in preventing their occurrence in animals. Similarly certain
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parasitic conditions occurring in man can successfully be pre-
vented by eliminating the source of contagion which is from
animals. The common tape-worm infection is an example of
this. Usually it is only the adult stage of these worms that
harbours and causes trouble in man; while, animals are the hosts
for their larval stage which could gain access into man only by
ingestion. So if the connecting link in the life cycle of the
parasite is broken the risk to man can be avoided. In this eon-
nection it is to be borne in mind that animals like the dogs
and horses though not usedfor food purposes in this country
would often be a source of risk to human beings. Dogs are the
primary source for the incidence of the most fatal disease known
as rabies in animals and the analogous condition known as
hydrophobia in human beings. They are also responsible for
hydatid disease and certain type of worm infestation in man.
They also transmit oceasionally other infectious diseases. Similar-
ly it is only from the horse that man may contract the dreadful
disease known as glanders. Apart from these diseases of animal
origin, certain diseases of human beings such as Typhoid,
Dysentery, Diphtheria, Septic sore-throat, human Tuberculosis
etc., are at times spread through animal agency. Thus man is
liable to get many an infectious disease from animals or through
their agency. The assistance of skilled Veterinarians would go
a long way in protecting him against such diseases and it is in
recognition of this fact that most of the countries scientifically
well advanced have given a very prominent place to the Veteri-
narians in the field of State preventive medicine.

Inspection of Mk and s Products.

This is onc of the most important health measures that
should be left in the hands of Veterinarians. Milk, though an ideal
food would at times turn to be a veritable poison. For, there
are many animal diseases such as bovine tuberculosis, Foot and
Mouth disease, Malta fever of goats, Anthrax, Rabies, Cow-pox,
Milk-sickness, Actinomycosis cte., that may be transmitted to

human beings through the milk of discased animals and products
4
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n}ade out of it. To recognise such discased conditions, to tiake
bimely precautions against their transmission to human beings
and to prevent their spread to other animals which multiply the
source of risk to man, Veterinarians arc the only competent per-
sons. Further the first essential in the production of clean and
wpolesome wilk is to have a healthy cow with a healthy udder
without which all other sanitary and hygienic measures would be
absolt}tely futile. This can be achieved only with the help of &
V.et.erma,ry man. Moreover the utilisation of the skill and
vigilance ip connection with milk industry is not to be confined
to the animals and to ‘premises of the dairy, but should be
extended to all other places where milk and ,it;s products are
stored and sold for public use. Thus af every stage in milk

indl.lshry, services of Veterinarians should be most proﬁt&bly
availed of.

Inspection of Meat and its Products.

~ This is another important item of public health work deman”
ding the services of Veterinarians. It is only they who cap
efficiently carry out the antimortem examination of the live
animal and the post-mortem inspection of the carcase, its organs
and parts with a view to determine their quality and their
wholesomeness or otherwise for human consumption. In coun-
t'rles where meat is largely used for food, considerable loss of
lives used to oceur due to want of proper meat inspection. For
lnstance in Germany it was cstimated that about 50 % of the
cases of meat poisoning used to be due to the consumption of
beef and veal and about 33% on account of the flesh got at
emergency slaughter where proper meat inspection was lacking.
Among the diseases that are transmissable to human beings
through meat are Tuberculosis, meat poisoning, Anthrax,
Aotinomycosis, adult or larval stages of certain wor’ms guch as
{Z’. Solvum, T. Saginata, Trechinella spicalis etc. The extreme
importance of meat inspection in preserving human health is
wc.ll expressed in the following statement of Dr. Charles Wardell
Stiles of United States of America made some 42 years ago
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“A well regulated system of slanghter house is as necessary
to public health as is a well regulated system of schools to public
education.”

Purse tn Public Health

There is also another aspect to be considered in connection
with the maintenance of public health. The general poverty of
the average Indian villager is partly responsible for his unhy-
gienic way of living. In this as in many other matters purse is
a prime concern. The scanty resources of the average man
enables him only fo have a mere hand to mouth existence.
Naturally he cannot afford to meet the requirements of proper
health standards. Consequently an improvement of his economic
position is an urgent necessity so as to enable him to have a
better way of living. To attain this, India being an agricultural
country greatly depending upon cattle for its agricultural activi-
ties, a fuller and wider utilisation of the immense benefits
available from Veterinary Science is called for.

From what I have said it may be observed that proper
administration of Public Health requires the knowledge, skill
and assistance of several sciences of which Veterinary Science
is one that is as important as any other. It has an essential
and significant role in human nufrition relating to food-stuffs
derived from animals such as milk and meat and their products,
in preventing diseases both of animal and human origin and in
enabling the application of other Public Health measures. I
shall now explain to you with the help of lantern slides how to
protect ourselves against contracting diseases from animals.



A NEW BLEEDING TRAVIS*

BY

N. S. SANKARANARAYANAN, G.M.V.C.,
Animal Nutrition Sectton, Dangalore.

For both chemical and physiological studies, it 18 the
general custom to draw sample of blood from the jugular vein,
after casting and securing the animal. This method has been
found to have many disadvantages, The first and foremost 18
straining the animal to such an extent that the composition of
the blood is likely to vary during the time of sampling. Pebers
and Van Slyke have stated in the Quantitative Clinical Chemis-
try Interpretations, * There is concentration of El'ythrocy.tes
and Hacmoglobin during cxercise and shock.” Secondly, taking
blood samples from pregnant animals is impossible as casting @
pregnant cow is not to be thought of. Further, casting & 6OW
even when not pregnant may result in injury to the animal.
Lastly blood has to be drawn from animals under digestion
experiment. When such animals are cast, it always happen$s
that both urine and faeces are lost and the digestion cxperiment
is spoiled. Waste of time is also a point for consideration
when many animals are to be bled on the same day. 5o, @
method had to be devised for drawing blood from the animal in
a standing posture. The animal has, thercfore, to be firmly
secured, so as to prevent it from moving backwards or for-
wards or from lying down or jumping up, at the same time,
givi.ng it the least exertion and pain thereby the chances of
accidents are minimised. A detailed description of the travis

recfantly put up in the Animal Nutrition Section at Bangalore
satisfies most of the requirements.

'Fhe travis v‘vhich is simply a modified dressing travis a8
used in the Veterinary Hospitals, consists of (1) Fixed wooden
frame, (2) Front plank, (3) Sling pad, (4) Press pad and(5) Neck

P

*Reprinted from the Indian Journal of Veterinary Science & Animal Husband
ete S A | Husbandry
Vol. VI, Paxt 11, June 1936, rinary Science & Anima
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Fia. 1.

rope. The sketch (Fig. 1) above is a picture of the wooden
frame with all the measurements. The front posts are longer
than the back ones, the posts carry two horizontal bars in the
middle with holes at suitable lengths to receive cross-bars and
the horizontal bars at the top do mnot reach the last vertical
posts, For cross-bars, pieces of G. 1. pipings 1% in. are found
suitable as they are strong and round. The two front posts
carry two iron guards 2 ft. long in front of which one is fixed
and the other movable from a horizontal to a vertical position
with fixing arrangements. These iron guards hold the front
plank in position as shown in the sketch (Fig. 1).

The front plank is 3’1" 11" and is padded on one side and
fixed between the guards with the padding inside just before the
animal is brought in. This plank apart from holding the
animal protects the operator also from injury.
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Fig. 2

Figure 2 is the sling pad. This is only a stuffed gunny bag
to which three thick ropes (perferably cotton or jute) of suffi-
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cient length are stitched on. This padding comes under the
animal and with the ropes.on both sides tied through holes at

the top horizontal plank of the wooden frame, supports the
animal as if on slings.
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Figure 3 is the Ppress pad, which is another stuffed gunny
bag about half as wide as the one described above to which
four similar ropes are stitched on. This cushion ig placed over

the back of the animal and the ropes on both sides arc tied to
the bottom horizontal bars.

s
Y
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Fic. 3

Fia. 4

Figure 4 is the neck r
long ropes on both sides,
fixed at the yoke place and
and fixed to the middle ver

Besides the above part
cushions are made use of,
which the animal’s head j

ope, which has a nock loop and two
The loop enclosed in a padding is

theside ropes are pulled tightly back
tical posts.
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In a bullock the nose string helps a great deal in securing
the hea.((1 but in a cow the nose string is replaced by the muzzle

and neck strap which is generally used for horses and the head

i the front post.

: Stiﬁpte}?et;)dges and corners are rounded and smoothened. Thg
sharp edges of the holes are alsorounded to prevent wear an
tear of the ropes of sling and press pads. . :

Working of the T'ravis—The front plank is ﬁxed.before t.he
animal is brought and as soon as the animal is led in,
a bar i1s introduced at the back between the sec.aond and
the third posts. The holes are to l-)e select;(?d a,ooorfimg to 13he
length of the animal. Another bar is placed in fro.nl': just 1F)ehgld
the front plank to prevent the animal from striking with its
fore legs, a third one is introduced betwgen the two front posts
and this passes above the neck of the animal behind the h9rns.
Now the animal may be considered to have bee‘n effectively
secured. But it may make attempts to jump or lie do_wn. To
prevent that, the sling and the press pads are tied which hold
the animal as if in a vice. If it still attempts to move, the neck
rope should be tied (this must be tl?e last operation in securing
the beast). No further movement is n‘ow possible. The p.ressure
applied at the neck by this last operation a}so makes the jugular
vein prominent. Now the animal’s h.ea,d 1s turned to:ava,rds t.he
post and fixed over the cushion mentloned‘ above. The en.blre
task of securing can be completed in five rnmutes'. In releas1pg,
the ropes of the sling pads and press pa.ds are untied on one s1d.e
and the pads are drawn to the otherside, and the neck loop is
released. Finally the bars behind and above the neck are remov-
ed and the animal is then free to move back. Plate XX VII, Fig.
1,1is a picture of the travis with all th?'pmrts ﬁtte‘d up a..nd read);
to receive the animal. Plate XXVII, F igs. 2 and 3 are plcturgs 0
the same with the animal ready for bleeding. . With the devices
mentioned above even the most refmc.tory animals can be made
to stand still and so far, no case of accident has' happened.. .

Bleeding. — Drawing blood from the jugular vein is
known to all professional people. They adopt very elaborate
arrangements in sterilisation but those seem to be unnecessary.
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An ordinary hypodermic needle and a swab of tinchurg
iodine are all that are necessary. The needle is sterilise

by swabbing all over with tincturc iodine and the seab A NEW BLEEDING TRAVIS
of operation is also similarly treated. To draw blood the
skin at the site of operation is pinched by the left hand and
raised, the needle is then thrust into the subcutaneous tissue and
after adjusting the length either by drawing out or pushing in
the needle, the point of the needleis brought near the projecting
vein, then by giving a sharp and gentle push the needle is thrust
into the vein which allows a free flow of blood. On the other
hand if an attempt is made to thrust the needle direct into the
vein, the force exerted to pierce the skin may displace the vein
from its position and theneedle is likely to miss the vein. The
blood is collected by holding a tube below as shown in Plate
XXVII, Fig.4. Blood samples are being taken by this method
almost every alternate day and therc has not been a single cas€

of any after-effect, not even the slightest swelling at the sito
of bleeding.

Before concluding it may not be out of place to mention
about the quality of blood collected thus. As tincture iodine i8
freely used, the sample may not be fit for iodine cstimations.
But absolute alcohol may replace iodine in case iodine estima-
tions are required. As regards sterility, this much can be said
that the use of this travis eliminates two sources of outside
contamination namely the ground and the bedding. For collec-
ting sterile blood, therefore, this travis offers definite advantages.

I acknowledge with profound gratitude the inspiring

guidance given and constant intcrest taken by Dr. F. J. Warth
during the course of this work.

With great pleasure I also thank Mr. N. C. Das Gupta,
B.Sc., Assistant to the Physiological Chemist, for his valuable
suggestions in perfecting this travis,

. .ASu.mmary. (By the Courtesy of .C AR,
A new travis for drawing blood for experimental purposes

from animals in standing posturc is described with sketches and
photographs.

—



IMPROVEMENT OF LIVESTOCK IN MARWAR,
JODHPUR

By

Dr. C. J. FERNANDEZ,
Director, Animal Husbandry Department, Government of Jodhpur.

Jodhpur is in area by far the largest State in Rajputana,
and is, speaking generally, a vast sandy tract improving gradu-
ally from mere desert in the West, North-West and South-West
to comparatively fertile land along the eastern border.

The main wealth of the inhabitants of the desert tract
consists in large herds of camels, cattle and sheep which roam
over the sandy wastes and thrive admirably in the dry
climate.

The camel is a particularly useful animal in Marwar, being
used for riding and drawing vehicles as well as a beast of
burden. The best riding camels come from Sheo in the West
and some of them are able to cover eighty or even a hundred
miles in a night without difficulty. Mallani, Phalodi, Sankra
and Shergarh. also supply good riding camels.

Horned cattle are reared in such numbers that they supply
the neighbouring States and Provinces; they are almost wild
and in excellent condition.

The districts of Mallani and Sanchore are remarkable for a
breed of milch-cows, ‘'which, when well taken care of, give from
five to ten seers of milk at a time. The best cow: are usually
purchased when six months old by the cultivators of Nagour,
who are very skilful in bringing them up; they are carefully
looked after for two or three years and then sold. The bullocks
of Nagour are famous throughout Northern India and are sold
at all the prineipal fairs. They are noticeable for their massive
humps and long horns, snd are very suitable for drawing heavy

vehicles. 1n Mallani some Thakurs breed horses, which are
5
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possesses 50 milch-cows of pure Thar Parkar and Sanchori breeds
and 24 Buffaloes of the Murrah breed. It is proposed to increase
the number gradually to 300. The pasteurising plant, when
installed, will supply about 1,200 lbs. of milk per day.

Disease Control Section.

This is the most important branch of the Department. In
Marwar goats, sheep and other cattle die in thousands every
year on account of diseases, ignorance of cattle owners and
want of preventive measures. Veterinary aidis, therefore, very
essential for the preservation of the cattle wealth of Marwar.
Before the department came into being, there was only.one
Veterinary Hospital at Jodhpur. Now there are 10 more hospitals
at the following places :—

Nagour, Bamer, Sanchore, Bali, Sojat, Makrana, Jalore,
Phalodi, Pali in addition to a touring dispensary.

The new Veterinary Hospital at Jodhpur was constructed
by means of a munificent donation of Rs. 20,000 given by
Seth Tulsi Das of Jodhpur. The Nagour Hospital was constreted
by the Government at a cost of Rs. 30,000.

The Veterinary Assistant Surgeons inthe districts remain
on tour for ten days in a month with medical and surgical
equipment. An attempt is thereby made to carry Veterinary aid
to the remotest village inthe district. They also advise people
on breeding and management of live-stock.

The Veterinary Assistant Surgeons also deal with out-breaks
of contagious discases among animals in the districts, fl-nd
perform castration of inferior male animals. Since the establish-
ment of the department 13,050 inoculations were given 10
combat out-breaks of contagious diseases.

This section also includes the Veterinary Investigation
Taboratory, which carries on investigation into local diseases
and also prepares vaccine. The Goat Virus evolved at the
Tmperial’ Research Institute, Muktesar and the Mysore Serum
Institute at Bangalore was tested and found a great prev enth?
against Rinderpest, commonly known as “Cattle Plague’
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which is the chief cause of high mortality among the cattle in

Marwar. This vaccine is now prepared in the local Laboratory
at a low cost.

Inoculations have been carried out as an experimental
measure in the districts of Nagour and Parbatsar with satisfac-
tory results. It is proposed now to protect the cattle in all
other districts of Marwar by carrying out inoculations on an

extensive scale as the cost per animal comes to about an anna
and a half only.

Cattle Faars.

Three big cattle fairs are held every year at Tilwara, Par-
batsar and Nagour. The Tilwara Fair dates from the 15th
Century A.D., and is held in April. The Parbatsar Fair is
held in August in commemoration of the heroic Tejaji Jat,
who gave his life for his religion. The Nagour Fair was
started lately in commemoration of Ramdeoji a deified Rajput
hero and is held in February. These fairs attract thousands
of purchasers of cattle from the Punjab, United Provinces,
Gujerat and Sind and on an average about 75,000 head of
cattle are sold, worth approximately Rs. 37,50,000.

An attempt is being made to make these fairs attractive,
with a view to disseminate kuowledge regarding livestock and
agricultural improvements. Demonstration stalls, Exhibitions,
Lectures, Cinema Shows, etc. are also organised by the Animal
Husbandry, the Agriculture and the Public Health Depart-
ments for the benefit of the agriculturists, who visit the fairs
in large numbers.

Grass Farms.
There are in all 18 Grass Farms with a total area of 37,847
bighas. An attemptis also being made to improve the quality
of grassand to introduce some exotics.

All-Tndia Cattle Show.

The best specimens of the well-known Nagouri breed of
cattle were sent for exhibition at the show in 1938. The

Jodhpur Cup for the best Nagouri bull, the Sikar Cup for the
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best cow and G cash prizes were won by the Marwar Cattle
in that year.

Veterinary Training.

In order to secure theservices of local young men as Veteri-
nary Assistant Surgeons, the Government has awarded scholar-
ships for Veterinary training. Two candidates are undergoing
training at the Veterinary College, Bowbay and two at the
Bihar Veterinary College, Patna. It is proposed to send more
candidates as the number of Veterinary Hospitals will increase
year by year.

The total expenditure, both recurring and non-recurring
incurred on the Animal Husbandry Department since its incep-
tion has been as tollows :—

1935-36 ... Rs. 1,15,151
1936-37 ... . 167,773
1937-38 .. L 242813

Two of the Veterinary Hospitals were opened by His
Highness and his farm at Sardarsamand contain some of the
finest specimens of the local breeds.

Society for the Prevention of Cruelty to Animals.

A Society for the Prevention of Cruelty to Animals has
been recently established under the Patronage of His Highness
the Maharaja Sahib Bahadur. A General Committee with
Lt.-Col. G. V. B. Gillan, C. 1. E., Resident, Western Rajputana
States as President and 14 Members has been appointed to
supervise and control the working of the Society. The busi-
ness of the Society is managed by an Iixecutive Committec of
6 Members. The Government has given a grant-in-aid of
Rs. 1,200 per annnm to the Socicty and it is hoped that all
charitable minded citizens who love animals will come for-
ward to help the Society with money and voluntary work. The

Director of Animal Husbandry Department is the Sccretary of
the Society.

THE PROBLEM OF MILK IN INDIA
BY

Dr. C. J. FERNAXDEZ
Director, Antmal Husbandry Department, Government of Jodhpur.

BROADCAST TALK oN 13-9-1938

Out of the travails of birth when the little human fondling
sees the light of the day, its first cry is for the *Milk’. I
sucks and it grows, till one wonders how that simple white
liquid could make a helpless babe, the tamer of the lion, the
conqueror of nature and the master of land, sea and air.

Indeed, all scientific opinion agrees that milk is the most
perfect food. Tt is.easily digestible, is palatable, well-balanced
in its constituents to furnish nourishment to all living orga-
nisms and produces the best physiological results. Sugar and
fat, proteins and vitamins, are all abundant in milk and make it
the most valuable food. Dr. Hylop Thompson of Herts County
Council is emphatic that *“ In certain wasting diseises, in diges-
tive disorders, in acute diseases which result from the stress
and strain of modern life, milk provides a form of nourishment
pleasant to take, easily assimilated and of proved value and
benefit to the patieat”. As another authority has expressed,
“Por sucklings, it furnishes a complete dietary, in the growing
children, it promotes nutrition .. ..For adults, it is beneficial..
...for allages of life, it has been generally agreed that milk is
in varying degrees beneficial ”.

Milk has a special importance in India. Its climate which
is sub-tropical or tropical and the Vegetarian diet of the majo-
rity of the Indian population, make milk the only availablesource
of ‘first class ’ protein. It also makes up for the deficiency of
minerals and vitamins which naturally result from a Vegetarian
diet derived from a very limited variety of food stuffs and most
of the luxurious dishes of an Indian dinner are the preparations
of milk.
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result. If the produce of milk from the same cow is doubled
without increasing the maintenance charges, the cost of milk is
thus reduced by half. From the point of view of milk yield,
Indian Cattle are indeed very inferior. The average of milk
production per cow as calculated for British India through Pro-
vincial Marketing Surveys is about 600 lb. per year, which 1is
about a daily average of 4 to 61b. This is what really makes
milk so expensive, as the amount of food required to maintain
a cow is comparatively very high. On the other hand, it has
been estimated, for instance that if milk production is increased
from 7 1b. to 14 Ib. per day, the food requirement per 1b. will be
reduced by 50%.

Tmprovement of breed of the milch cattle is therefore the
main factor to be considered if Drink-More-Milk Propagands i8
to yield any substantial results in our country.

The Royal Commission on Agriculture have discussed iB
detail the measures that should be employed for the improve:
ment of Cattle. The two chief methods of improvement adopt
so far have been the providing of pedigree and approved bulls
and the castration of undesirables and unfits, though not muoh
could be done 8o far in this direction in India due to a number
of reasons. Government Breeding farms for the preserva.tion
of the “ type” within each breed, and a widespread use of the
“ animals bread under village conditions in selected breed-
ing tracts,” should be effectively combined to yield results:
’.I‘his activity should be supplemented by castration of the
inferior males. An intensification of castration campaign in
selected breeding areas will give tangible results. Along with

this, herd-books and the system of milk records should also be
introduced.

The second great factor which reflects upon an incress®
of milk yxeld‘ in milch cattle, is their feeding and mansge”
ment. 'I.‘he' Intensive milk produetion may give rise 0 an
unh.ealt,hy rmf.lry between the constitution of milch cattle and
E‘helr economic performance. As Prof. Wright has remarked,

The preservation of constitution is very definite limiting

The Problem of Milk in India 391

factor in attempts to improve milk yield beyond a certain level ”.
External factors like daily and seasonal variations in tempera-
ture, humidity and the extent of artificial protection against
excessive heat, all have cumulative effect on milk yield.
Environmental conditions must therefore be carefully consider-
ed in the case of milch cattle. Management is also concerned
with the problem of early maturity and increased frequency of
calving, but it is yet a controversial question and may be avoid-
ed from the present discussion.

The third important factor for the improvement of milk
yield is the feeding of milch cattle. The slow rate of growth,
the late maturing and the long dry periods of Indian Cattle,
the imaciated and mal-nourished appearance of our village
cattle, all tell the same woeful tale of under-feeding and ill-
nourishment. The Royal Commission have stated, “ We are
gatisfied that no substantial improvement in the way of breeding
is possible until the cattle can be better fed”. The provision of
a very much larger amount of food is essential before milk pro-
duction can be substantially increased. Col. Sir Arthur Olver
has also arrived at the conclusion that through scientific feeding
and management, the average daily milk yield per cow could be
increased from 8'15 1b. t0 14°6 1b. and the cost of production also
would be reduced by about 40%. To increase the supply of food
suitable for milk production and to ensure its economical utili-
zation, are very important indeed.

Thus to conclude, the milk problem in India is mostly a
matter of improvement of the breed of milch cattle, their
scientific feeding and management. Such co-ordinated efforts
alone can buvild milk propaganda on sure and firm foundations
in India. In conclusion, Marwar may be referred to as an
example where these methods have been introduced and
satisfactory results are being obtained. Here all the inter-
related activities are grouped into one comprehensive scheme
of the Animal Husbandry Department of Jodhpur.
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Exitorials

HISTORY OF INDIAN VETERINARY MEDICINE

It was & very learned address that Dr. Tirumurti,
Principal of the Stanley Medical College, Madras, in his capacity
as the President of the Medical and the Veterinary Research
Section, delivered at the 26th Session of the Indian Science Con-
gress held at Lahore carly this year. The subject of his address
was a brief account of the history of Pathology. We are very
glad, and grateful too, for the handsome tribute he has paid to
the group of Veterinarians who have contributed, especially
during the last decade, for the progress and advancement of
Veterinary Research in this country.

Lest any one should have the temerity to question the
wisdom of the selection of his subject, the Doctor has prefaced
his remarks with an apt quotation of Clifford Albutt’s that we
cannot know modern Medicine unless we study it as a whole in
the past as well as in the present. “Nothing gives a better
perspective of the subject than an appreciation of the steps by
which it has reached its present state” and, therefore, it is a
matter for deep regret that this aspect of the study of Medicine
has been very much neglected in this land of ours. Very few
people have a clear grasp of the history of Medicine in this
country. Neither the Colleges nor the Universities have made
any earnest effort for an inquiry into this interesting subject.
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As the doctor pathetically observes, the Charaka Club flourishes
in America, not in the country where Charaka was born viz.,
Indin. When such is the position with regard to the study of
Medicine, need we wonder that a study of the history of Indian
Veterinary Medicine is not even thought of.

Our country can boast of a very ancient civilization in
which all the sciences had been developed to a very high degree
of perfection. There is no country in the whole world wherein
the cow is held in such s degree of veneration and worship as it
is in India : nor is there uny other country wherein the bullock
is so indispensable for the agricultural operations as in India.
This worship of the cow is as old as the Vedas themselves.
There have been in ancient times elaborate treatises on the care
and management of livestock, on the various ailments and dis-
eases of cattle, and on the methods of treating those afflictions.
There have been works on the various colours of cattle and
horses and also about their various points. Detailed instruc-
tions had been given out in those olden days for the correot
methods of collecting the herbs and medicinal agents intended
for internal administration.

Of very great antiquity was the sage Salibotra, one of the
greatest authorities on horses in India. On that account, the
horse doctors in this country came to be known as Salihotriyas.
The word Salutry used nowsdays in Northern India to denote
Veterinary Doctors is only a corruption of the word Salihotriya.
Nakula, one of the Pandavas, is said to have written a book on
horses, called Asvachikitsa, while his brother, Sahadeva, who was
an authority on cattle and their diseases, is understood to have
written a book called Goshastra. Coming to more recent times,
we read of animal hospitals during the reign of Asoka, Buddha
and Chandra Gupta. But, like many other things in this land
of ours, the knowledge and accumulated experience of those
times are lost to usof the present day. Here and there, we hear
of some old manuscripts and cadjan leaves on some ailments of
animals. In centres of cattle breeding and rearing, these
treatises still appear to be extant. We are told that in Kerala
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and Assam there are valuable works on the diseases of Elephants
and their treatment both curative and preventive. We arealso
given to anderstand that the instructions contained in those
works are still being rigidly followed by some of the large owners
of elephants and as & result of it they keep their herds fit and
well. But they are all sealed books to the followers of western

system of Veterinary Medicine.

Here, then, is8 splendid scope for research work., It
would be a very interesting and fascinating study to find out
how the people inhabiting the different places in this wide
continent of ours were able to build up such fine herds of strong
and hefty draught bullocks that were both the envy and despair
of their enemies. For,ib would not be out of place to mention
here, that, as regards their conformation and shape, our cattie
had been brought up to a very high degree of perfection and, if
they have deteriorated latterly, it is ull due to the neglect of the
latter day generations. It is said that during the famous
battle of Waterloo, the Duke of Wellington greatly regretted
that he had not any of those magnificient Amrit Mahal bullocks
which he used very successfully for transport purposes in his
Indian campaigns. How were those animals kept? Were
there any diseases—contagious and infectious—prevalent in
those times and, if so, how were they combated? What was
the position of the Veterinarians in peace and in war in those
ancient days? These would form a very fascinating study for a
student of Veterinary Medicine. We would then know how
exactly the sufferings of the dumb animals were alleviated and

attended to in those ancient days.

We, therefore, earnesly appeal to the’ profession as well as
the various Universities in the different provinces of the country
to endow Research Scholarships for this purpose and thus
encourage & historical study of Indian Veterinary Medicine.



INSTITUTE OF ANIMAL NUTRITION AND
POULTRY RESEARCH.

What has been rightly remarked as a landmark in the pro-
gress of Veterinary Research in India was reached on the 11th
March 1939, when His Excellency the Viceroy declared open at
Izatnagar the new buildings which are to house the Institute of
Animal Nutrition and Poultry Research. This kind of an insti-
tution has been a long felt want in this country and it has been
established none too soon. It is yet one more proof of the deep
and abiding interest which H. E. the Viceroy has been evineing
in the problems affecting the livestock of the country. Witha
population of over 300 millions of cattle, sheep, and goats, we
are being confronted oo all sides with varied problems crying for
solution. The most important of them was the problem of
control of contagious diseases. This has been to a very largé
extent tackled by the prophylactic measures which are DO¥
readily available. In faot, diseases like Rinderpest, Black
quarter and Heemorrhagic Septiczemia are not dreaded so much
nowadays as they were a few years back. This control OVer
co‘nta.gious diseases has naturally given a sufficient amount of
stimulus and encouragement for the people to go in for quality
h.vestock.‘ Maintenance of wellbred animals in a healthy condi-
tnor'x requires & scientific knowledge of the various nspects ©
Animal Nutrition and it is for a study of this aspeet of Animsl
HI.ISba’ndry that the newly opened institution has come into
ex1sl.;ence. In his opening address His Excellency has briefly
outlined the object of the Institute in the following words:

“To the great mass of the inhabitants good animals menn
l.)etf,er and more profitable farming and more nourishing food- This
tmportant—indeed this fundamental—position which animal®
oceupy in India's economy demands that no cfforts should 'le
spared to see that the resources of science and teohnic“‘l,s%nn
are devoted to examining the improvement of animal !{“t'"“%e
and that the resultant knowledge on this subject 18 ¥
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available both to Government and in popular form, to the
farming community at large. This Animal Nutrition Branch
of the Imperial Institute of Veterinary Research will supply a
most important need and on behalf of all present here today I
wish it all success.”

We heartily join this prayer and wish the institution every
success.

Equally important is the research into the incidence of
Poultry Diseases. These diseases have been the despair of
many an enthusiastic Poultry Breeder and his Veterinary
Expert Adviser. Active flocks of birds — carefully tended and
reared — have been wiped out of existence with lightning rapi-
dity by diseases, the etiology of which has not been satisfac-
torily worked out. Some diseases have been put down as due
to Nutritional diseases while others have been ascribed to genetic
factors consequent on intensive breeding : there are still others
which are thought to be of virus origin. All these have to be
clarified so as to enable the Poultry Breeding to rest on some

sure foundation.

We, therefore, earnestly hope and wish that.the newly
opened institution will be able to tackle these different pro-
blems successfully at a very early date.

LIVESTOCK DEVELOPMENT

It is now nearly one year since the Livestock section was
transfered from the Madras Agricultural Department to the
Madras Veterinary Department and we regret that the
Veterinary Department is not receiving that amount of co-
operation which she is entitled to from all quarters. If the
Government think that the Veterinary Department must make
a success of the Livestock Section, the sooner they realise
that all facilities should be placed at the disposal of the
Department, the better will the country’s interests be served.

It is a pity that the transfer should have been effected at a time
7
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when tk}e finances of the Presidency are so very fluctuating and
uncert:.a,m. Even so, we expect the present popular Government
to re'a,hse the importance of this livestock work and render all
possible help to the head of the department to make it a success
Tq expect the Veterinary Department to achieve anvthin ir;
this field of work without additional men and mor):e iég to
expect them to make bricks without straw. This is a vm}f’y vital

point, the importance of whi . s
A1l concerned? which, we only hope, is fully realised by

The Director of Veterinary Services, Madras, seems to have
conven'ed a fneeting of a few of his departmental o;ﬁcers recentl
to conmde.r in detail the methods to be adopted for the develoy-’-
ment of livestock. It is a step in the right direction and it hss
not come @ day too early. The period of administration of the
present Director is crowned with many a,chieveme‘ ts. If he
perfects this .livestock work or even places it on a sno:;ld basis
before he retires, which we regret to note is soon due. it will be
an additional feather in his cap. But the Govern;nenb musb

give him more men and money. Unatil th : :
. - e d th
Twist, he must keep on asking for more.  do that, like Oliver

We are watching with great interest the progress of this

work and we are prepared to rend
ganda and advertisement, er any help by way of propa-

———

Dr. P. C. NAG, G.B.V.C., D.v.M. (Munich)

We feel glad to learn that D

obtained a Doctorate in Veherinaryrécli)(;n((:;; fN
College at Munich. He graduated from t.her
College in 1931. Before entering service ag
ta,n.t .Surgeon in Assam, he underwent g
training at the Imperial Tustitute of Ve

Muktesar. In August 1936 he was
berger Scholarship from the Deuts
entered the Veterinary College at

ag of Assam has
om the Veterinary
Bengal Veterinary
a Veterinary Assis-
course of practical
terinary Research,
awarded the Wilhelm Ellen-
che Akademie, Munich and
Munich in September 1936.
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As regards his work and ability we publish below the letter we
received from Dr. Fochler Hauke, the Director of Deutsche
Akademie, Munich.

“Our stipendiary student, Dr. P. C. Nag, Veterinary Assistant
Surgeon, Sylhet, has obtained the degree of “Doctor, Veterinary
Medicine”’ from the Munich University with note “good” by
submitting a thesis on “Investigation of ‘Johne's Disease with
special reference to the cultural study, Allergy, Sero-diagnosis
and Immunity.”

“Dr. Nag left Tndia in August 1936 with a Wilhelm Ellen-
berger Scholarship of Deutsche Akademie, Munich for higher
studies of Veterinary Science in German Universities. Accor-
dingly Dr. Nag first studied in the University of Munich, the
special subjects like Pathology, Bacteriology, Hygiene and
Bovine Sterility under distinguished German Professors and
completed two University semesters on Veterinary subjects.
Then he went to Hannover to carry on his research work on
Bovine Tuberculosis and Johne’s Disease. In the Veterinary
College, Hannover, he worked under the famous Professor Dr.
H. Miessner, The work of this famous Professor on Bovine
Tuberculosis and Johne's Disease has been discussed in many
International Conferences of Medicine in Europe. In the
Veterinary College, Hannover, he also completed two academic
semesters in Veterinary subjects. Dr. Nag was then sent by his
Professor to work in different research Institutes in France and
England. With exceeding interest and energy he worked on
Bovine Tuberculosis and Johne’s disease and finished the
doctorate research on the latter disease on December 22nd 1938.”

“We have read his work with great interest. This work, we
consider, is of great importance for the agricultural country,
where livestock industry and dairy products have recently
absorbed the attention of the people and the Government. It
seems, infection of Johne’s disease among heavy milk dairy
cattle of India is a great menace to the development of dairy
industry and animal husbandry in India and this fatal disease
is spreading with great rapidity without any suitable diagnostic
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and prophs :
Dr. lgagpgilsazglrcri:gent'- The systematic investigation which
the doctorate work hon in Europe under different experts and
this disease is ’ ’] e has done, for a period of two years on
and control of t?refy a valuable contribution to the diagnosis
ged, immediatel ° fat’al @lsease and we hope he will be encoura~
bo put to ¢ ately atter his return to India, with a suitable field
est his valuable experience and experiment on Indian

cattle, so as .
diseas’e," to protect the Indian cattle from ravages of Johne's

tion with his

Britain for higher
Research Officer by

in connec
f India.

Poultry
the Government ©

113 -
catt]eO}? recognition of valuable work and great interest in dairy
g tipexldfe was fux:ther awarded an Alexander von Humboldt-
rom Berlin for his study of milk-hygiene and practical

dairvi .
ililrylng- As Dr. Nag is shortly expected in India, we wish him
all success and Bon-Voyage.”

hom We wish Dr. Nag » bright and useful carcer on his return
e.

G.MV.C., Offg. Bacteriologist, LV.R.L,
ltry Science

o has sailed for Great
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studies in Pou
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LIEUT. PREM NATH KAK, L.V.P. (Hons)
We congratulate L. Prem Nath Kak, n.v.p. (Hons), on his
he Senior Veterinary Officer of Jammu and

He obtained his commission in the Army last
31 from the Punjab Veterinary

appointment as &
Kashmir Forces.
year. He graduated in 19

College with a brilliant College career. We wish him all

(/"\ o

success. ’
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AN INTERESTING CASE OF ABSENCEgOge d"“w,.\

INCISOR TEETH IN A BUFFALO C@ A

(An Anatomical Freak) LI
By (]
I Y

KisHEN SINGH, B.A., L.V.P, \
Punjab Veterinary College, Lahore. '{'; S

s

Tn the course of rou
an unusual condition of entire
buffalo cow which perhaps warran
with a brief discussion of this condition in

profession.

ts a brief description together
the interest of the

History.
A buffalo cow was brought to the outdoor section of the
Veterinary Hospital, Punjab Veterinary College, on the 3rd

September 1938 for treatment of the impaction of rumen. At
oticed that all the

incisor teeth were missing’in this animal’s mouth. The case
being an unusual one the buccal cavity was thoroughly examined
again and the following observations were made.

1. The incisor teeth were altogether absent and no
stump or root of the teeth above or below the

mucous membrane of the gum was palpable.
9. There were no marks of injuries on or about the
alveolar border.

tine outdoor clinics, there waﬁ,m; -

. . g .
absence of incisor teet¥m P g

R
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3. The alveolar border was comparatively very thin and

the edge was sharp.

4. All the molars in both the upper and lower jaws were
present and they were 24 in all.

a-niml:;:h; ;nmsors were a.b.?ent a proper determination of the
body was ffung? lI)lot possible. The general condition of the
counted which t;g © quite .gof’d- The rings on the horn were
ing to Woold "d ?ugh indistinet, were five in number. Accord-
seven years orfl ge’s formula t‘he animal was found to be aboub
tion that the g ee On enquiry from the owner the informa-
previous pro nnlm.al was in calf for the third time and that the
in this animi] anctes, ('m.lvmg and lactation were quitc normal
the period it rwa.s ?hcltedj The animal was stall-fed all along
it had 't remained with the present owner and apparently
no difficulty in the prehension of food.

A
Photograph of the mouth, Plate XXX, shows clearly the

absence of incisor teeth in the lower Jaw.

Dascussion.

T i .

ucllie;ialti;ir:?a;kable paucity of record of the occurrence

regarding &nimalad reaks in E;he domestic animals especially

as to how this Zl.lt}stry. Now the question naturally arises

to hel : condition occurred. The owner was not able
P us in this matter any further.

of s

caus;h:u:{:ngiti(;n may occur due to any one of the following
8 (1) Diseases of Teeth (2) Malicious extraction

or loss due to inj .
jury (3) Falling off of the tec 1d
age and (4) the congenital absence of inciso:s ceth due to 0

Here the writer wishes to discuss these points in detail.

Th 1. Disease of the Teeth.
domestieca:t;?t co.mmlon.dlseaa;;e affecting the teeth among the
teeth have bea(‘emm”};s '8 carles. In caries of teeth nfter the
granulation tissn shed off, their alveoli get filled up with
alveolar b ue which &,dds to the thickness of the affected
order when this border appears flat. Here the
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border was quite sharp which fact together with the absence
of any evidence of any granulation tissue rules out the

suggestion of caries being the cause of this interesting condi-

tion.

9. Malicious Extraction of Teeth or Loss due to Injury.

Malicious extraction of tecth is occasionally practised by
cheats and cattle thieves. Cheats do it to pass off an aged
animal as a young one and cattle thieves do it to wipe out any
evidence of age or marks of identification to mislead the real
owner and the police investigation. This animal could not be
more than three years old when it came in the possession of the
present owner and as such the question of malicious extraction
can be ruled out. The owner’s respectability did not warrant the
deed of a cattle lifter also. Moreover in such cases the alveolar
border should not have assumed the sharpness of a cutting edge
due to the reasons given in the preceding paragraph.

3. Falling off of the Teeth due to Old Age.

It is a well known fact that very old animals shed off
their teeth as the human beings do. Due to old age teeth
do at times geb completely worn oub also in which case the
stumps and roots can be felt. This animal however was found
to be in its prime of youth fecundation fertility and its condition
did not suggest the question of old age at all.

4. Congenital Absence of Incusor Teeth.

Having excluded all other possibilities one naturally auto-
matically comes to the conclusion that the incisors never
developed in the alveoli of this animal. The sharpness of the
alveolar edge which has assumed the sharpness of the incisors
is a conpensatory attempt on the part of nature to make up the
deficiency of the teeth. The owner stated that he never
cared to kmow whether the animal had any temporary incisor
or not as the animal gave no cause to worry about it.

A perusal of the available literature regarding animal
dentition, dental malformation and absence of formation of the
dentine tissue shows thab there is great paucity of records on

such conditions.
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Chauveau (1891) states that the only deformity affecting
the incisor teeth of equines which is not very uncommon is the
variation in the number of the incisors, generally a decrcase.
In such cases the interdenticular tissue disappears at the stage
of formation which leads to the fusion of the adjacent teeth
into one which fusion brings about a reduction in their numbers.
Such phenomenon could not have taken place as there was not
any evidence of any teeth in this animal.

Conditions similar to the present case are not quitc un-
common in the human being. Colyer and Sprawson (1931)
record the absence of mandibular incisors both temporary and
permanent in the human beings. The whole group of incisors
may be absent and occasionally the molars too as a congenital
defect. Such cases are those of retarded eruption associated
with their subsequent atrophy and total disappearance.

Bennet (1931) states that the absence of incisors and
molars may be due to a congenital absence of the requisite tooth-
building material in the body or a failure of the tooth germs 0
caleify. He adds that the failure of the calcified tooth to erupt
may be due to any one of the following causes such as impac-
tion due to slight misplacement of the tooth, total misplacement
of the formed tooth, new growths such as cysts or traumatic
dislocation of the forming teeth. Injury and death of the
developing tooth from trauma or sepsis has been known to occur
in the human beings. Necrosis of bone tissue may occur in
certain infectious fevers and in bismuth poisoning. In such
cases all the tooth germs may be destroyed and the dead portion
are sequestrated or sloughed off. Whatever be the nature of the
etiological agent, the author feels sure that in this case the
incisors never existed and the character of the gum associated

with the sharpness and hardness of the toothless cutting edge
gives ample support to this view.

Summary.

An interesting case of an entire absence of congenital
absence of incisor teeth in a buffalo cuw together with 8
photograph of the toothless mouth is recorded. This animal

Plate No. XXX

The Indian Veterinary Journal,
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Photograph of a Buffalo Cow without Incisor Teeth

No. 4.
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wasnot found to be apparently inconvenienced in any way due
to the absence of these teeth and it had apparently no difficulty
in the prehension of food in view of the fact that the alveolar
border in the lower jaw had assumed the hardness and sharp-
ness which are characteristic of a cutting edge. This buffalo
cow was found to be about seven years old and in very good
condition. She was stall fed and her lactations and pregnancies

were quite normal. '

The author discusses the various methods by which the
teeth may get lost and is in favour of the view that it is a case

of congenital deficiency.
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A CASE OF SUPER-NUMERARY CERVICAL
VERTEBRA IN A HORSE

(An Anatomical Variation)

BY

KisHEN SINGH, B.A., L.V.P,
Demonstrator of Anatomy, Punjab Veterinary College, Lahore.

The vertebral column or spine is the fundamental part of
the skeleton. It consists of a chain of median, unpaired and
irregular bones called vertebrae. It extends from the skullto
the end of thetail. The column is subdivided for description
into five regions, these are cerviecal, thoracic, lumbar, sacral and
coccygeal. Veterinary Anatomists are agreed that invariably
each region consists of fairly constant number of vertebrae

except the last which possesses a variable number of verte-
8
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brac. The vertebral formula for a horse may be expressed a8
follows :—

CT,LSCY

Many variations in the number of thoracic and 1um1::1'
vertebrae of the horse have been recorded. It has freque}?.ck};
been observed that five lumbar vertebrae a.re'p'resent,hw a.lcic
may or may not be compensated by an a.é.ldmonaJ hlor o
vertebra. Cases have also been recorded ha.ym-g seven lum iy
vertebrae with normal thoracic number. Similarly variatio :
in the number of thoracic and lumbar vertebrae of t:,he 01t:1 alt)lle
dog have been observed. However, 80 far,no r'ecord is Ml;m a o
showing the variations in the number of cervical vertebrae

either horse, ox or dog.

The writer has come across a case (horse) which.had cight
cervical vertebrae instead of the usual seven. Th}s ur.mS}l&
increase in the number of cervical vertebrae resulted in brmgﬂ:)S
about many important changes in the form and st..ruct.aurq .
some of the cervical vertebrae, a brief account of which is g1V

below in the interest of the profession :—

The Atlas: This isrelatively much shorter and compres:;al
from before backward to half of the normal size, 80 much 80, ?d .
on the ventral arch the transverse rough excavation and a1l gt
for the attachment of the ligameritum dentis is almost abseny,
the foves dentis is sloping backward.

The two deep oval anterior articular cavities of the 'ln.t.e.rﬂvl
masses which receive the occipital condyles are unequal in 8iZe
that of the right side being larger than that of the left.

The dorsal arolr is compressed from before backward. The
intervertebral foramen of the 1.eft side is placed somewhat loWer
down than that of the other gide and is much smaller.

The wings are unequal in size, the right being larger ghat
the left. Their free margins are rough. The foramen in b
fonsa atlantis of both the wings is absent. The foramina alar
and transversarium are absent from the left wing only.
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The Axis: 'This is the smallest of the cervical vertebrae
and reduced to less than half the usual size .of the axis which is
always the longest in the normal cases. The body is much
shorter in length, the den is also relatively small. The arch is
compressed from before backward. The notches on the posterior
border are not well defined.

The posterior articular processes are abseut. The trans-
verse processes are large and arise by two roots, one from the
arch and other from the body. Between these is the foramen
transversarium which is very large.

The spinous process is well developed, large and strong and
ends abruptly posteriorly ; this surface is very rough and has
projections and cavities. It articulates with the reciprocal
cavities and projections on the spinous process of the ApDI-
TIONAL VERTEBRA in such a manner that looked from above the
two vertebrae appear to be one and undivided. The spinous
process resembles that of the normal axis vertebra. When seen
from below the bodies of the two vertebrae are quite separate
and possess the characteristics of two separate cervical vertebrae.

The Additional Vertebra: This is the longest of the cervi-
cal vertebrae and possesses all the characteristic features of this
region of the vertebral column. It consists of the body, the
arch and the processes.

The body is long as compared with those of the other
vertebrae. The ventral surface presents a median ventral
spine which becomes more prominent backward, and is tuber-
culated at its posterior end. It separates two concave areas.
The dorsal surface has a flat central area which is narrow in the
middleand wide at either end. On either side of this area there
is & groove. These lateral grooves are connected about in the
middle by a transverse furrow. The anterior extremity or head
has an oval articular surface which faces forward and downward.
It is strongly convex wider above than below. The posterior

extremity is larger und has nearly a circular cotyloid cavity.
The vertebral foramen is narrower.
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. The arch is la,rg? and strong. It is perforated on either
side by a foramen which communicates with the foramen trans-

versarium.

. The anterior articular processes are absent. The posterior
a}'tlcular processes have their articular surfaces which are exten-
sive, oval in outline and slightly concave, and arc directed
ventrolaterally, The remaining surface is zjough.

The transverse processes are small, single and project back-
ward. The foramen transversarium is glightly smaller. These
resemble the processes of the normal axis vertebra.

The spinous pracess is very large and strong like that of the

rormal axis vertebra, Iig free

anteriorly,

Tth possess the t

border is rough. It is thick

thins out posteriorly and is continued to the articulaf
processes by two ridges,

cavities which articulate
on the spinous process
rough and tuberculate particularly in th

The rest of the cery

On its front it has the projections 80
with reciprocal cavities and projectiond
of the Axis. The latoral surfaces 876
e middle. :
ical vertebrae, .., 3rd, 4th, 5th, 66h ?nd?

ypical cha istic al cervic
vertebrae, P racteristics of the normal

From the fore

of iptions it wi Axis
and the Additiox;ﬁl Ing descriptions it will appear that the

the normal Axis vert

Vertebra taken together arc compﬂr&b‘e to
ebra. Plate XXXI.

———————
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Translations

ASVAVAIDYAKAM.
Chapter VII. (Continued.)

Dosa-Guns Tarana Viverapam — W erits and Damerits
{of & rider and of stziking & horse.)

(Continued from page & Val. V. No. 3.)
Transiated from the originel Sanekrit, with
Notes and Commentaries,

BY

NripENDRA NATE MAJUMDAR
{late of Bengal Veterinary ! ervite.)

AL BigaTs BESERVED.

gl. 46. The horses should then be employed (for practice)
ip the Karas' (in the different paces) Dharg,
Vikrsma cto. with iron bik.

Sl 47. When the horse is well trained in Db (‘ambie)
' with the bit, then the rider should make it (the
harse) move in Vikrama' (gallep) etc. in the

training ground (Kata).

- 81, 48, In s ground 100 cubits long and 7 cubits broad,

the rider or trainer should make the horse move
in both the directions’ right and left.

Kata — A sr&iniixg ground for horses generslly 100 cubits long and
7 cubits broad. The word has been used in the plursl form possibly
to indicate the differsnt grounds for the different paces. There are
five kinds for the five different paces.

9. Vikrama — For different kinds of paces— See 81 24-27 ante.

See Bl. 49-44 ante ~ where the trainer is advised to use both hands
(right & Ioft) to bold the reius and here it is advised to movs the
hotse in both directions — right and loft.
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49. (The horse) should then be moved in the five
Katas (training grounds)in thefollowing order,—
Mandala,' Caturasra,” Gomiitra,” Ardhacandraka,’
and Nagapasa.’

50. (The rider) who trains his horse in the Kata or
training ground in the three* other paces with the
iron bit, has no trouble (afterwards).

61. This, as has been described, is the secret of being
a good trainer ; this removes the fear of the timid
and makes the reckless cautious.

52. It has been said before that s horse is to be struck
at 8ix places for the six’ different kinds of vices,
but at other times, s.e., when not in training, they

should never be struck even if guilty of a hundred
faults.

53. No rider will ever be able to remove the vices

acquired by a horse (at the time of training)
through the faults of the trainer.

54. A rider who trains his horses in this manner
according to sastras has his horses under his
control (and his training) becomes successful.

Mandala means a Circle s.¢., the horse is to be moved in a circle.

Caturasra — pronounce Chaturasra — Rectangle or square, s.6., in a
straight line on all sides.

Gomiitra — literally means Urine of s oW, t.6, the way the urine
leaves marks on the ground while the cow is running and at the same
time urinating — the Serpentine of the riding classes.
Ardhacandraka — means half moon s.6., semi-circular.

Nagapasa — literally means the magical noose or knot used in battle
to entangle the enemy, hers it means the Berpentine, with this diffe-
rence that & short circle in the form of & knot is to be muade in the
middle.

Three other paces are Pulaks, Purnakanthi and Tvarita. Bee El. 24-27
ante.

See 8l. 17-19 ante.

Asvavaidyakam (Translation) 411

g8l. 55. Now shall I deseribe the fumigations, unguenta,
mantras etc., as had been said by the Sages for
curing vicious horses' (of their vices).

Sl. 56. The bones and teeth of wolves, the big tooth

(fang) of Bisamakara (a marine animal) and
clarified butter’ have been said by the wise as
(ingredients) for fumigation.

Sl. 57. A vicious horse is to be fumigated with cardamom

(seeds of Elatteris Cardamom), red sandal, musk
(that class known as Aguru), the root of afragrant
grass commonly known as Khus (Andropogon
Muricatum), Nageswara flower (Mesua Ferrea),
the resin exuded by the Sal tree, mixed with
sesamum oil.”

Sl. 58. The filaments and anthers of the lotus (Nelum-

bium Speciosum), Aguru sandal (Aquilaria
Agallocha), or Eagle wood, the Costus (Sanseere

1.

3.

It is of interest here to note the following: “To make a new horse
quickly fond of you, scrape some shreds off its thumbs (known as
chestnuts) and rub them over its nose with the palm of the hand. The
horse will whinny and eagerly follow you to get ancther gniff. The
thumbs are the four large excresences on the inner side of the legs,
two above the knees and two below the hocks. Oil of Rhodium
(Convolvulus Scorparius) rubbed on the nose will act in the same
way, and, in Australia, Oil of Cumin (Cuminum Cynnium) is similarly
used with colts. (Take care that your hand is free from smell of
tobacco or mare — if it is & stallion)” --- Horse notes by Major C. —
page 5. So,such practices are not obsolete as yet.

In Sanskrit books, generally, the weights of the ingredients are not
given in the body of the book. There is a separate book called
Paribhags — which gives such things. Regarding fumigation, it is
mentioned there, that the powdered ingredients should weigh 8
Karsas, (One Karsa is equal to 2 tolas; all the ingredients should,
therefore, weigh 6 tolas only,) and clarified butter should weigh one
Karsa, ¢.¢., two tolas only.

This is the second formula and in this too, the oil should be 2 tolas
and the other ingredients — 6 tolas in all.
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Auriculaa), Cardsmom and Sapdal and curd,
ghee and sesamura oil; this fumigation has been

mentioned as completely eradicating the defects
(vices) of horses.!

Sl. 9. The vicious (horses) fumigated as above, should
be smeared with cow-dung over all the joints in
the morning and night, specially on the eighth

day of the moon (and they will) become tamed
and controlled.:

Sl 60 & 61. Sulphate of iron,’ sandal, renuka (Piper
Aurantiscom), white mustard (Crucifera Sina-
pis), black pepper (Piper Nigrum), rock salt,
pippali (Piper Longum), duralava (Alhagi Maurs~
rum), Vacha (Acorus Calamus), and wax of the
ear. Equal parts of these should be very finely
powdered and made into a fine paste with the
urine of & cow or mare ; this is to be applied as 8
collyrium to all vicious horses on all the Parva'
days. ‘

Sl 62. A horss, treated with this collyrium, attains 0

calmness, gives up anger, delusion and fear and
becomes very much attached to its rider.

._M

1. This is the third formula. Herq too, the total weight of the curd, ghe®

and oil should be 2 iolag only and ¢

hat of ghonld
be 6 tolas only. st of the rest (powders) |

2. This is the unguentum mentioned belare ; this is atill in vogue ia the
up-country specislly Bihar.

8. Buch drugs are never t

0 be used in the . They should .
be purified before bejn iv erude atate

e 9 8 used, e, Ferri. Sulph. is purified by boiliné
it in the luice of Bhringaraja (Wedelis Calendulaces). These thing®
ure‘allo given in the Paribhagy,. Oils and ghees should similacly D¢
purified belore being wedicated.
(Oils a0d ghoss shouta similarly be purifiad before heing modiosted
The processes will be given under the respactive Chapters.

4. Parva days are :—New wmoon, Full moon, 8th and 14th dsy Of the

moon and the lagt day of the month,

Asvavaidyakam (Transla tion) 413

Sadikaryavivaranam. — Description of duties of a rider.

i i i having his bath

der. in the morning after av . »

S8 '5.23 Zleing, clean and pure and clad in white .ga,r1
ments, and being in a state of fast a}Jd asceh}s?

should, cant (the following mantra) in the right

ear (of his horse).

i . “Haya gandharvaraja
70. The Mantra itself: :
sl ot tyam grnusva bacanam mama. Gandharvakula

jatastvam ma bhuyah kuladtsanab. 65. ]%vxéan:cz
satyavakyanam somasyd garulasya oa. 6611 Er[a:,1 3;3 :
varunasyaiva pavanasyd Yalena; ca. .Sma}ra’
Tj sa

é?]engizggatr::;ﬁ%ﬁrumm kanyam Smara tvam
ka:ustubha,m manim. Ksirodasagare caava.n?:ajva,t;

thya surasuraib. 68. Tatra dgvakule jata

§Zv§kyam paripalaya. 69. Kule ]a,ta‘,[ 'S'tva:}?:;
yAnam mifram me bha,va.. S’i:S’Vfbalm. 7ga.y ham
dharancaivasangrame 51i1_h1m.av§1£a,. ii, e
prstham gamaruhya hatd (‘ialtya. sgravahipmm.
Adhuna tvam samarubya jesyami ripu .

(Mantra ends.)

i ing the above mantra,
intelligent, after canting : 2
St T ngleoil]?l e‘oakge leave of all the gods invoked’ and

then harness his horse.

s — without breaking his fast .e,
' t and ascetism —— Wi : . 1€
L Bt:tii::; ;Zir food. Yatiisan ascebic; yatirbhutva—being 12
a ’ )
besft(:::a of ascetism, 4.6, in & state of mental restraint.
a

5 rports thus: O Horse! You
2. The mam:»m w?egoir;esl,y tgirl:::t:sda.p;ui on the Word_Gandharva
are the king ;)101‘59 ag well as a class of demi-gods said to })e the
th'h meanSf Heaven.) Hear my words. You are born in the
chorsters o (nere the allusion is to the demi-gods) so do not
ga.ndh&ljva r&CGt our race. Remember the truthfulness of the
iy legl‘:‘lce M(:)gn god and Garula; the prowess of Rudra (the
frghor? 1:251’1m11:r) Varuns (the god of water) and Pavana (the god

(¢] )
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Sl. 72. Those who want to be riders should be well-versed
in the Equine Science (Sastras) for, such are

the friends of horses while others are their
enemies.

End of Chapter VII of the Treatise on Horses by
Sri Mahasamanta Jayadatta.

of air) and your own race and follow the truth. Remember that
you belong to the race that came out of the Ocean. (the allusion i8
that the horse of Indra — Uccaisrava — is said to have risen among
other things from the Ocean when it was churned by the gods.)
So, being born in the race of the gods, you should keep your
words. Become my friend for all time to come. The gods, riding
on your back, killed the Danavas in by-gone days and now, riding
on you 1 will win my vietory over the forces of the enemy.

According to the Hindu s'astras, it is necessary that a worshippef

91.)fter finishing his Puja or worship, should take leave of the
eity.

Chapter VIII~ Vandhopacira — Treatment of Sterility will
follow next.
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SELECTED ARTICLES FROM SHALIHOTRA'S
ASHWASHASTRA

BY

CaprTaIiN M. S. APTE, G.B.V.C.,
Director, Civil Veterinary Department, Gwalior.

INTRODUCTION

What I am going to place before you hereafter is .not an
. vinal thesis of mine. Ibisa translation of a Sa.nskrl.t WOl‘.k
::;)gresenting two conversations between the great Muni Shali-

“hotra and his disciple Qushruta firstly on the subject of diagnos-

i ftecting the eye of the
i toms of the diseases of horses a8 af
:.lr‘:igar,{l znd secondly on the science of judging the age of a horse

by his incisors.

i singular good fortune to possess in manuscript
formIzc:Zs?(;};rableg Qanskrit literature pertaining to ho;::tilz:i
elephants. This literaturelfam:eddzwn ;;) Igfe;o;;igf:fher Wh(;

i een originally collected DYy -
?: ‘trllizgtibme (i.e.,g about the Mutiny) was accepted on all dha:;ﬁg
to be one of the greatest horsema,z_z. in the. coyntrg a,fn o
being patronised by Maharaja Jayaji R.a? Scmdla,},]t e oren;1 .
Chief. was well-versed in the tradition of horsemans ti1&).
Amoxigst; the best disciples of my grea.t-gra,nd.fa.hher was g
well-known Vishnu Pant Chhattre, the first Indian to train an

. own a Circus.

I will not detain you further over the origin of the chapters,
though I may in passing mention the fact that the great
sage Shalihotra has been known. to h.aJve l?een the greatest
authority on the science of horses 1n.a.n01.ent ‘tlmes. The seqrehs
which Shalihotra Muni discloses in h-1s dialogues, specially
those about the symptoms appearing In the. eye are very
profound indeed, and deserve the closest attention even at the
present day. They point to the depth and extent attained by the
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Veterinary science in this country in the past ages, and 1 would
earnestly request my professional brothers to test the truth
or otherwise of these statements in their day-to-day practice.
If they do s0 it will be a most pleasant surprisc to them b0
find the observations of the great Sage of ancient Indis
borne out by experience and repeated identically in the far Inter
works of such suthorities ag Hutyra and Marck. 1f my friends
can further favour me by furnishing me the results of their
observations carried out 4o best the truth of Shalihotra’s shlokas
they shall not only be placing me under a deep obligation, bub

shall also encourage me in undertaking further translations 0
the great work which I happen to possess.

 As regards the secon
1ng of the age of a horse,
what concise and easy m
crystallised science on th
would it be to the profes
understood and employe

d dialogue which pertains to the judg‘
I need hardly point out how, and 3D
anner the great sage has given us the
e subject, and how extremely lxclpfﬂl
sion if the shloka or its purport weré
d in judging the age of a horse.

I shall enumerate the original verses and their translationd

one after the other,

oy Jsreqra: |

NCiid 8¥a: 3y d9R o) garm:
138 Ring Prmamta | o

I am very doubtfy] as : are
to why th lids of horses
opened and 8¢en, said Sushruta, ¥ the eyelids o 1.

SReRn g e
TR S Fgag 1 |
¥ species of alarming signs and types of P eticbo®

€ eyes which affect the sight duc to the verio®?
t8 of the 8ystem, and how to diagnose them.

How man
occur in th

derangemen
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eg gt wErad: arfeden e
asifiaeg o 7AW guew il 3 0l
The great Acharya Shalibotra on being thus asked, spoke
as follows :— | .
Listen to me my son with attention asIam going to ex

plain what was unknown before.

efewar fagr g RO daseomat
TR Har F@al T Rl ¥ swew vl

ici lassy then thehorse
sician finds the eyes dry an@ g

i ﬁi:i:?; ‘gﬁl };rlﬁ' Vata (one of the thrge vital forces); a.n-d wlhe'n
31& oves are seen yellow and dark pmk then the ammah is
a,ffzct};d by f Pitta (one of the three vital forgesg; :f:dK:p}iZ

i is affected by ¥

re white and watery then.he isa ‘ F
fgseezg St;l?e three vital forces); and if the horse is suffering from

4.
fever the eyes are dark yellow.

TR ooy Ty (Rg®u agar qur
rgarEat 4Tt soarardal 5o I il
The horse who shows number of Petiches on the con;unct1v5a.
he is to die within six months. .

iy 0y 4R el
A et ax wegieiteE: | &
horse’s eye shows bluish
he same way when a healthy . '
int :xrxldt tge discharge smells like honey then the animal is smf'se
to die within two months. .

frarmagsen way el
Aoty gigwa o ad gegaargy o il
When the blood is diseased by Pitta (one of the vital forces,

the lachrymation is of blood tint, and the .conjunct.iva is pale, it
is certain that the animal is to die immediately. 1.
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Mg i et aifvaa ey
gty PratorwiRty Cxfomtas dom: | <

When the conjunctiva of & horse is observed carefully and
a bluish yellow tint is seen, the animal is sure to meet his death

within three months. 8.
7@ Aty @ agavrt s
PR veoer TrgailrmadERq i e |
The appearance of streaks of various colours on the con-

junctiva of a horse particularly during the cold season, <.e.,

(October, November) shows that the horse is to die within four
months. 9.

9q: gevAes Xt dTHrE
zgwi@ gurEig safmsiy femfa 4 o o

No divine power can stop the death of a horse within ten

months from whose eyes a watery golden discharge is seen
flowing. 10.

qRyiesd A% wataiftae aq
awy g £39 sHyufs gom: )

If the conjunctiva is of bluish tint the animal is supposed
to be affected by Vata (one of the three vital forces); in that
case the animal can hardly survive for three months 11.

7= X gfenid wt et g
Ty qenraEq giafwafafiag i o

If an animal is affected by Pitta (one of the three vital
forces) his eyes acquire a colour similar to that of curcums
Longum (¥&3%), the death is certain within scven months
according to the calculation of the great Muni. 12.

agaisiar A% @t AW
WY IRTLY: aEDE o 1 2 |l

The appearance of various colours on the conjunctiva of &

horse in the early part of a season leads to his death undoubtedly
within seven days. 13,

Selected Articles from Shalihotra’s Ashwashastra 419
qeiE @ A% fadr) TRty
qered = afam: fraraEsiagg | 2 |
When intensity of Pitta (one of the three vital forces) is
increased and one eye of the animal is found blue and the eyelid

inside of the other eye is found red then in that case the animal
will hardly live for a month. 14

e frawqae SfeaEmafeet
ety ag fala gaggg s |

When the animal is affected by intensity of Pitta and the
eyelid inside becomes dark black, then it is certain that the
animal will only survive for a fortnight. 15

qrafrzgtdg Tarad S8R

afaeadia) TRAgEE: || 28

figfrdiadizE et @it

SPeswwtasfodt agniarmeTd 2o |

The examiner should fully open the eyes of a horse for

examination at the inner canthus (¢.e., near the nasal chamber);
and if he finds that the inner canthus of both the eyes are dark
red or dry or if there are dots similar to those on the peacock
feathers or black or yellow (and resembling warts) disquamation
of Epithilia on different parts of the eye, then the horse is sure
to meet his death immediately. 16, 17

|\ 3 avragg: |

|| T TFOATSATL:
vefata:feam Saf erfeg & wwigfi:
gediemid: ofw safkd fedgdesm:
Feargna Breawalar Fifeutagan
FrAEFIEl RIwAq afva o eglE:

Judging the age of a horse.
The great Muni Shalihotra has based the principles of
judging the age of a horse on the six lower incisors and has
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divided them in three pairs (central, lateral and corner) where
these front six incisors grow firstly in aline and are milky white
the sage lays down that the animal becomes one year old; and
when these change their colour to muddy white then the animal
according to the authority is two years old. Now when these
three milk pairs fall off and permanent pairs are fully grown
according to the above order, then the animal is 3, 4 and 5 years
old respectively.

The incisors of a horse are thick and have a table surface.
The great sage lays down that as dots of the colours black, yellow,
white glassy, chocolate and cream appear on the tables of pairs
of incisors in the order of (1) central pair, (2) latera) pair and (3)
corner pair, they in their sequence denote that the animal is
three years older in each case commencing from the age of 5
when the black dot appears on the central pair and ending with
the 23rd year with cream colour dots on the corner pair.

After this there appear depressions on the tables of each
pair in the above order showing that the age is 24, 25 and 26
according to the same order. After this when the 3 pairs of
teeth in the above order get loose then the age is calculated to
be 27, 28 and 29 respectively. When the threc pairs fall off in
the above order then the age of the animal is caleulated to be
30, 31 and 32, respectively.

aifvaesify gomm:
IR §f: qofiag

The great sage Shalihotra says that according to the autho-

rities on the subject, the maximum age of a horse is lnid down
to be 32 years.

i ¢f& aRwangor: |

(linical  Articles

THROMBOSIS OF THE ABDOMINAL AORTA IN A
HORSE

BY

V. D. RaTNaM, @. M. V. C.,
Veterinary Assistant Surgeon, On Glanders Duty, Madras.

Subject :— Bay Aust. Mare, aged 9 years—Silver Jubilee
No. 59 H. E. The Governor’s Bodyguard.

History :—The animal worked all right ever since it joined
the Troop and never had any serious complaint worth mentioning.

She did her usual daily work without any complaint for the
last 2 years and 10 months.

While I was on leave for a week in Nov. ’38, it was reported
that the animal went lame on the off hind during her morning
work and that she was immediately returned to the stables.
After one hour the animal was trotted and she was found to be
going sound. The same thing happened on the next d?,y also.
As soon as I returned to duty on 23-11-1938, I examined the
animal and found her trotting sound the moment she came out
of the stable. A Sowar was asked to ride the horse for a while,
while I watched her. After 20 minutes, the animal went dead

“lame on her off hind. She lifted her off hind and it was shivering.

She showed symptoms of distress and anxiety and was pawing
with her fore-limbs. The affected limb was cold to the feel when
compared with other limbs. The digital pulse on the affected
limb was scarcely perceptible. No atrophy of any of the muscles
of hind quarters was observed. Suspecting Iliac thrombosis, a
rectal examination was made. The abdominal aorta was found
to be hard and corded at its guardrification and it was not com-

pressable ; and the pulsation in the Iliac and other branches was
10
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Photograph of the Specimen of ' Thrombosis of Abdominal Aorta’ in a horse.
DORSAL -—-RECUMBENT POSITION
A A. Abdominal Aorta.
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Internal lliac Artery.
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It will be & great help to the pogs
cattle, in these hard days: it g
at various centres. - e

This is the ﬁrstﬂi ih i
"Bombay Provinoe, to'wig
cattle; otherwige many oaf

Subject :—Buffalo-oow, nine years, indoor case No. 46. . -

£
History :—The animal was brought to the hospital on the
20th October 1988 a sbout 11 A, M., with the history that it

developed Iabour pains two days reviously, that *‘ water-bag "

had burst o ¥4 iame Wm”{a ¥ho footus was nok fortly
ooming thotgh séveral villaga S TR
1;'& On 1 “ L o
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Fia. 2. Photo of the Cattle Dipping Tank at Turkewadi, Belgaum Dt.
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Plate NO. XXX.IV T/l/’ ]‘IN’I.((’)I. ‘Vl‘fl"l'llilll)'.l/ .]u/r‘r/](l/’\'()‘. \\ .\I(). 4.

FiQ- 2. Photo ob a Cow! alf ‘wll““ﬂ(\q from Umbilic al Hernia

" exposed. The Heridf:

babdaged. . s

a very small swelling round d
calf, but did not take serious” no¥
u _ 6 m* ¥ B

: thBiBtthmary 1939 for

U After en“mingﬁbﬁ,'ghév .cass was diagnosed to be one of

' umbilical hernia. The general condition of the animal was
good on a,dq;issépn. ' ‘ :
Treatment :—On the

brmen 17¢h January, the animsal was cast,
anaesthetized “dorsal posi

osgition. - After washing
; .#hukin over the
tiY the paritonieal lining was
_ i ptenkicarere reduced and the hernial
orifice sbout;ﬁi?""?i'?"?m .;sg_;;;:red,;wiil; catgut. The loose skin
was cut and shortened and sotured with silk thread. The part
was psinted with TictureIodive, o preasure pad of Carbolised
tow soaked -in. Tincturs; Jodine wns put .on the sutures and

the part thoroughly:wil
gac was incised longitodina

The” c‘aizgé“ progrgﬁééd' ‘ﬁiﬁhbuﬁ “complications. The silk
sutures of the skin were vemoved. on the. 25th Japuary. The -

L]

wound healed up by first intention. and the cow-calf was dis-

* charged cured on the 26th January 1939_.

This is the thitd oase of umbilical hernia treated radically

- by.me with success in this hospital.
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BIHAR VETERINARY COLLEGE, PATNA

Norice.
Ruler for Admission to Bihar Velerinary College.

Tho next session of the Bihar Veterinary College ™
commence from the 1st July, 1939.

1. Condidates desiring sdmission. should submib thei
applications on the preseribed forms together with the foltowind
certificates, so a8 to reach the Principal on or before te
June, 1939. The certificates will not be returned.

{a) Age snd moral character cestificate from thé ﬁ\M
master of the school or Principal of the 605
which be laet attended (true copy): poi

() University certificate or  certificate from the 8o "y
or University authorities to show shat oof
passed the Matriculation Examination (b0 it

(¢) Medioal certificate of fitness from 80 Aget™
Burgeon.

() Certificate from a gazetted officerto the
he is » Bihari or domiciled in BiheY
candidates Claiming Bibar domicile) pu;

{€) Letter of identification from some well gnowﬂm ¢
stating tht the candidate is knowd % "
the ststzments made in the sppliostid®

correst (in originsl). o
() Letter from his guardinn stating thad ’l} :3;
incurred by his ward during vhe WEF * el
study st the college will be paid (in OFE™

Tni 3 .“m spplicant must be & Matriculate of 8 ,u.«
nivarsity, Preference will be given to & capdids¥

cftect ﬁf
(,,p?hai

Rules for Admission to Bihar Veterinary College, Paina 429

passed the I A. or I8e. Exmmination. A good knowledge of
English is essential. Height should not be under 5-4" and
chest unexpanded, not less than 30 inches. A candidate must
not be below 16 and over 25 years of age.

3. A noun-stipendiary candidate will have te appear before
the Governing Body of the college when called for interview.

4. Feoes must be paid in advance according to the scale
under rule 8 of the college rules; the initial payment due at the
time of admission being Rs, 35/8/- only.

5. A candidateon admission may be reguired to reside in
tho college hostel.

6. Admission forms roay be had freeon application to the
Principal. Prospectus will be supplied onreceipt of £ as. by money
order, for each copy required. Stamps send in lieu of money will

sot he accepted.

7. For condidates from the province of Behar only—A
candidate for a Districs Board stipend to assist him while under
training at the college should apply in the first instance to the
Ohairman of his home district board, with necessary certificates
as soon as possible so that when selected he may be interviewed
and approved by the Dircotor of Veberinary Services, Bihar,
before he is recommended for admission. Such a candidate
should in addition o the cortificates required in para 1, produce
at tho time of admission o letber from the Director of Veterinary
Services, Bihar or the Chairman, District Board concerned

regarding his selectivn as 2 stipendiary.

8. For candidates from provinces other than Rikar and
from Indian States—A candidate from other provinces and
Indian States shonld apply to the head of Veterinary Depart-
ment of his provinee or stase for reservation of a seat for him,
on payment of an annual contribubion by the Government of
his province or State. Applications received direct from such

candidates will not be considered.
11
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9. The scale of pay of the Bihar Veterinary Gervice i8 88

follows :—
Provineial. .. Re. 200-40"2-560-40-3-640.

Subordinate.  (a) Veterinary Inspectors.
1st grade ... Rs. 170/
2nd grade ... Rs. 135/-
3rd grade ... Rs. 100/-
(&) Veterinary Assistant Surgeons
Rs. 50/- to Rs. 100/-

(Fixed i
) ravelling ¢ , .
in lieu thercof). g allowance. Free house or house llo®

(Nr)tgm B

~—~Revision of th

3 . Y e above seale s« under
consideration of Governmcnt) Ioof pay 18 h

10. Stamped &
replies to Queriz: eli, addressed envelopes must be enclosed
Parxa,
28th March, 193y, |

Principal,
Bihar Veterinary College

et

MADRAS VETERINARY COLLEGE

i ExaMmixatior Rescirs
wt of stud . -
tents who have gradwated in Murch 1980-

Ii. Sat.yendm Rao, P.
IH. Z\:d Pillai, J. w. .
i b Untugasundaram, K. S
v Rormswamy Ayyar, P. V |
VI. C;manuiachari, G. '
VII‘ N andrasekharnn, K. p
VIII. Maung Ko Gyj. o
I‘(. B‘crtec A, D’gouz:\.
3{. Za.nknmnamyanan, M.V
+ Ganapati, M. S, o

Bengal Veterinary College Examination Results 431

XI. Parameswaran Nayar, P. N.
XI1, Maung Kyi
XIII. Tiang Sun Tan Sanguan.
XIV. Maung Ba Hla Thein.
XV. Wilson, F. D.
XVI. Sambamurti, B.
Hariprasada Sarma B.
XVIL {J ayaraman, M. 8.
XVIII. Kakumani Kotayya.
XIX. Jayaraman D.

VEPERY, MADRAS.

15t April 1989,

} M. ANANT NaravaNa Rao,
for Prinicpal Madras Veteriny College.

PSS

BENGAL VETERINARY COLLEGE

ExAMINATION RESULTS.

nts have passed in order of merit

The aundermentioned stude
¢ Bengal Veterinary College for

the Diploma Examination of th
the session 1938-39.

No. in
order of Name. I:)lg;cg‘;n‘?f
merits
1 Manomohan Bbattacharyya ... Bengsal
2 Manohar Shankar Gupte C. P.
3 Edward Festing Edrisinghe Ceylon.
4 Nikunja Behari Bhattacharyya Bengal.
5 Mirza Abdul Kbalig Punjab.
6 Gadadhar Roy Chaudhuri Assam.
7 Aryadasa Amarasingha Ceylon
8 Avadhut Jayarampanb Gupte C.P.
9 Charles Lambert Watkins U.P
10 Mumtaz Awni Al-Tai Irag.
1l Mohammad Yagub U. P
Nand Kishor Nantiyal U.p.
12 Hemendra Kumar Gobain ... Assam.
13 Alfred Cyril Fernandez .. F.M.S.
14 Naresh Chandra Ghosh ... Bengal,
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No. in
order of
merit,

15
16
17
18
19
20
21
22

23

24
25
26

27

28

29
30
31
32
33
34
35

36

37
38
39
40
41
42

43
44

46
46
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Name.

V. Ramachandran
Qadir Bakhsh
Bidhu Bhusan Ghoso
Nilkantha Dattatraya Bhave
Ghulam Rabhani
Paresh Nath Pratiher
Narman Dewan
Sandy Tan
Maung San

{Nahn Kumar Ghosl,
Firoze Bakth
Kumar Narayan Singh
Ubsidur Rahmag
Tungi Prasag (iairola
Sulaiman Amin Zaki Alzuyhare
Syed Ahduyl Wahid
Md. Hamidyy Rahman
Md. Abdusg Salam
Maung Thein Maung I]
P. V. Thomag
Daya Pall Shukla
Faiyay Ahmed Khan
Patrick Merl Fernando
Kathiravaloo Subramaniam

Profuylla Kumay Bnnerjee
Santosh Kumay

Saw Brown 13, Maung

Subodh Kumay Ghosh
Maung Ba Pe

Mahammeq Ahdyl

Mahi Py) Singh

Bijan Behnry Mittra
{Jadoja Josangji

Shekhavat

Chllkl'&)mr{ y

Dastidar

Aviz

Manzur Alam

Mohad. Abdul Ruzaq
Himangy Kumar Sen
Maung Thein Maung |
Wahidur R

ahman

A. D. Mpe GrEgoy, Esq.,

I’rima'm l, Bengal 1

Jowrnal

I’Iul‘(?‘Of
Ortgin.
Travancore.

U, b,
Bengl.
c.r
N.w. BT
Bengal.
Bongsl.
F. M. S
Burma. °
’.pugnl-
Assam.
Juipurs
T'unjsh.
[
Trad.
Benral.
Bengal:
Bengals
Buring.
F.ML S
Rajputat®
[
ey lon-
Singnpore:
”‘."glll-
Bengal:
PBurma.
Bengal.
3w e
Bengal.
v b
Hun“"’l'
Bombay
Punjab:
Jrunjabe
Pengal:
Burmé.
Bengsl-

FOLCV L, P28y
‘elerinary Colleye.

VB

Conmmumication

Do
TrE EDpITOR .
The Indian Veterinary Journal
- Please Publish the following in your valuable journal and .
oblige.

S OPEN THE NEW
HPUR RULER DECLARE
IoDVETERINARY HOSPITAL AT NAGOUR.

His Highness the Maharaja Sabip Bahadur Scc%mrﬁ)z’r:l(le;lr l:)};

the Chiof Minister, the Revenue Minister and the oV rofen

. hold flew to Nagour to open the new Ve Y

e ’HouseThis is the first modern District Veterinary Hospita

H(?SPML t of Rs. 30,000 under the present schgme for dew.a—

})uqfl ab&iifr(l):l husbandr’y. Attached to this hospital, there is
:35; ag Cattle Breeding Station.

i i i ‘ d party, were received by
arrival, His Highnéss an f
h (]))Iilrezlt:)r Animal Husbandry Department; the 'I(‘ih::&ué‘b oa
;(}?inwmr rep’resenting the Jagirdars from the Nagour ;ti;\ato,rs
represer;tative from the public of N:}ngour, n,ng bthvs; c;t:)nducted
i is Highness wa
g ting the peasants. His
rep;}fse;m;:ihenlzhe public of Nagour gave an addrezs fort;}tx:
bOemi;ebo((v)n that His Highness had conferred. o? thezlmthz (e;’ttle
el ( Veterinary Hospital an
ishi st modern Veterinary :
hbhlggnthl?‘a;nn?. His Highness then expressed hls.thail*:: 1ffo;‘
glzeze;t?ments of their loyalty and devotion m;d s;l;lf(l:rm t}(:e
i i he peasants w
relfs f his people especially t
:)h(lek“oef]fl?i.: (;ubject?s, the Animal Husbandry Department v:}z:s
N blished, being the most important Department as the
eSma.nt;s h:;d to fall back on their animal .wealth every time
pel?:n the monsoon failed and famine preval.led. He was very
glad he said, to note that the people are takirg full advantage
b] )
of the Department.

i building and declared
is Highness then proceeded to the .
it opg:sby Lgntying the gold ribbon that was tied to the dcor of
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the main building. His Highness then visited the Veterinary
Officer’s consultation room, Small Animal’s Surgery room,
Pharmacy, Stores, Records, Operation theatre and the Cattle
Farm. The party was then entertained at a lunch on the upper
storey of the building and after spending about 2: hours in the
Hospital and Farm, His Highness and the party flew to Didwana
_to inspect the measures which are being taken to meet prevailing
famine conditions. Theseinclude relief works on roads, improve-
ment of wells, and supply of grass and fodder in particular.
(Sd). Dr. C. J. FERNANDEZ,

Director, Animal Husbandry, Department, Jodhpur.

Extracts
VETERINARY AID IN INDIA

Tn his address at the Imperial Veterinary Research Institute at Izatnagar

on Saturday, His Excellency Lord Linlithgow made reference to some of the
problems affecting the cattle wealth of India. 'I'he most important of these
is the vastness of the animal population of the country. With a total of 215
million animals, Lord Linlithgow points out, she carries over one-fourth of the
world's stock of cattle and two-thirds of its buffaloes. From this results an
acute problem, the problem of the fodder. “There can he littlo douht,”
'Lord Linlith_gow observes, that the prevalence of animal diseases in India is
in the main due to the enormous stock of anitnals which India houses.” As
in the case of human population, 80 in that of the animals, it is perhaps
the case that malnutrition is at the bottom of the trouble. But what is
the remedy? S.o long as valuable and economically the hetter yielding
stock run the .rmk _of.contracting diseases against which thero i3 no wide-
spread protection, it is useless to expect farwers to go in for the more
valuable stock, and so long as they maintain third rate stock, the ultimato
cost to them_ must continue to be high. Is there no way out? Possibly, if
veterinary aid could be made available to farmers wore freely and at chespor
cost than is at present the case, then, they may go in for tho more valuable
varieties of stock. It is necessary that, as was recommended by the inter-
departmental Committee on Veterinary Education in Great Britain, vetorinary
clinics should in India too be established in the farming arcas clinics which
cog]d be treated 88 outlying stations of the Veterinary Colloge. That ropoit
pointed out that = the State has not contributed liberally to the training of the
profassxon. .Seemg that a higher grade of health in animals will lead to an
improvement in the health of the people — a proposition which the Comumnitteo
referred tc above accepted — the State should do all it could to imnprove the
health of the snimals. We may look to the new popular Governments in the
Provinces to devotzp more attention to this question than their prodecessors
did in the past — = Hindu Leaderretle”, 13th March 1939, o

ANIMAL NUTRITION RESEARCH
Viceroy Opens New Buildings

Place of Cattle in Rural Economy

-~ WORK IN VETERINARY INSTITUTE REVIEWED

A landmark in the history of nutritional research work in India was
reached this afterncon when His Excellency the Viceroy opened the buildings
which are to house the two new sections of the Imperial Veterinary Research
Institute here.

The buildings comprise the animal nutrition and the poultry research
wings as well as residential quarters for the staff. The other proposed con-
structions at the Institute include a Genetics Institute. Together with the
Biological Products Section, the new branches form a unit of noteworthy size
and importance. The total cost of construction of the new bhuildings is, it is
learned about eight lakhs of rupees.

After declaring the new buildings open, His Excellency and party which
ineluded the hon. Kunwar Sir Jagdish Prasad, Member for Education, Heylth
and Lands, and Mr. J. R. Hadow, the Director of the Iraperisl Veterinary
Research Institute, toured the Sectional Wings of the Institute where
demontsrations were given.

At the entrance, His Excellency saw a representation in silver of & cow
and her calf mounted on & pedestal, flanked by plaques also in silver of other
domestic animals including an elephant. Here His Excellency signed the
Visitors’ Book. Next the Library, one of the best in India as regards nutri-
tional science was inspected and then the physiological laboratories, where
the physiology of Indian domestic animals is being studied and data collected.
The party moved through rooms which contained mills, gas and electric
ovans, incubators, refrigerators, sterilizers, centrifuges and other machinery.
In the fodder room the various types of fodder raised at the Institute were
on view.

The Biochemical Laboratory where the important question of malnutri-
tion of Indian live stock is being studied and the Pathological Laboratory
which is concerned with deficiency diseases of Indian animals were reviewed
and the Viceroy passed on to the Farm Laboratories where he saw the
metabolism stalls, the weighbridge and the post-mortem room and also the
experimental plot where pure species of fodder grasses are to be grown and
studied.

His Excellency concluded his tour with an inspection of the Poultry
Research Section, which is concerned with research in nutrition, Genetics and
diseases of poultry and which will act as o Bureau for the dissemination of
information on these subjects. This Section will also carry out investigations
in the proceeding and disposel of poultry and egg products. )

After tea, His Excellency and party entrained for New Delhi.
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Advance in Animal Husbandry

“It is our earnest hope that this afterncon's ceremony under Your
Excellency’s auspices marks a notable advance in the developmont of animal
husbandry on scientific lines in this country and that these two instituies
which we have now the honour to ask Your Fxcelleney to open will be so
conducted as to sacure the esteem of scientists and contidenco of lny public.”
Thus declarel the hon. Kunwar Sir Jagadish Prasad, while requesting
H. E. the Vicoroy to declare open the Animal Nutrition Institute this evening.
He concluded by tracing the history and growth of the Institute and pointed
out the various activities which it was carrying on.

Viceroy’s Addyess
Declaring open the new buildings, the Viceroy said :—

“ Sir Jagdish Prasad, ladies and gentlemen,—Knowing my groat intorest
in agrlcultural and veterinary matters, vou will realise how glad I am to bo
here to-day for this, to my mind, most important occasion.

“I was much interested in the account which, you, Sir Jagdisgh, have just
given in your address of the development of tha Institute and the axpansion
of its work. These two buildings which I have come to open, and indeod
the whole of this estate here, and the hilltop buildings in Kumaun, which
together form the Imperial Veterinary Research Institute, reprosont not so
much the maturing of a considered plan as a process of inevitable growth.
It is & matter of common ohservation that in the medical profession, the pro-
8ress of attention has been from cure of disease to prevention of digoasn and
then to the establishment of health. This progress does not moean that
medical interest is directed towards the latter aim in substitution of the
former. It merely indicates that with the growth of human knowlodgae and
experience and of a proper understanding and use of scinntific onquiry, atten-
tion, which at first is confined to phenomena, extends itsolf to cover canses.

“The general trend of veterinary aclivities
this general progress which I have just deseribed.
point I would emphasise is the vastness of India's
is to the student porhaps the most significant charac
problems. She holds a substantial proportion of th
world. Indeed, with an estimated total of 215
over one-fourth of the world's stock of cattlo and
In addition, she sustains something like 97 million sheop and  goats, It ig
generally agreed that this aggregate of domestic animalg is largor than is

required in a properly balanced economy and that it imposes n too heavy
demand in terms of fodder and feeding stuffs.

presents no good examplo of
Liet me explain,  The first
animal population, which
sberistic of her veterinary
e domestic animaly of the
million animals, she earrios
two thirds of its huffaloes.

Prevention of Animal Diseases

" There can be the little doubt that the provalone
India is the main cluo to the enormous stock of anima
In the past very heavy logses have heen suffored from
animals, such as rinderpest, anthrax, surra and the like.

o of animal digeaso in
ls which Indin housos.
contagious diseasos of
Those losses menaced
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tual carrying out of agricultural operations which, since their
gif;eigg?r?d s:"(eitl::,tion is fsiixe% by the cycle of the seasons, must be ﬁn}ncfiualls;;
carried out, and will indeed wait for no man. In India, the bullock is almos
the only source of tractive power, and egldemlce of a.t}nmal d:isea‘fse lmas(;
deprive the cultivator both of the value of‘ his WOI!&lng bullocks anl of a larg
part of his crop. So long, therefore, as disease reigned more Oli ess gn;o;x—
trolled, the cultivator and all who depended on 'the use of anm}a)a sth etn e thg
carry a very large stock of them, since experience had teugﬂbi | a;, in ho
event of epizootic disease, there would then be the chance of sud C{en a.él_ltr_n -
surviving to eanble them at least to carry on. Clearly, un. er condi uzn-
here these diseases had more or less a free run, numbers were mfo;*edlcrlnp -
:;nb than quality and with overstocking and consequent sh.orta.ge o ([)) ert;}l
was unlikely that the average cultivator would maintain animals of substantia

value.

“ gsential step towards the improvement of the'quahty of our
stock l?afri%::edfoie, heen the control of animal diseases, and 1tTv¥les go [:;::
this need ,tha.t this Institute was founded algnost_ 50 years ago.. e ecTh'
i ]ts ening provide a record of the success m_thls most important aim. This
1In ef: to has establisked a deserved reputation and if animal diseaseis ;'o

o he terror in India that it was hall a century ago, much of th.e credit
longer to% n to this and to similar establishments olsewhere wh1c}.x have
e-e‘;iberl;:mgt:‘e,g on the study of animal diseases and on the production of

remedies and preventives for them.

Work in the Institute

“ i f preventive work, which is the second in the sequence
I ment?:lfe:ima?lg:zi?yorezlised, and those in charge of the Instlt.utde Zzt th}?ir:};
lves to oréa.nising this side of veterinars: “_zork. The serum pro ul' S W h
s}e_v Institute has produced and of which it is now so .large & supplier are,
this e ou will agree, a testimony to the efficiency 'w1hh which this work he.s
o canris dout. The annual production of anti-rinderpest serum alone is
heon ca‘(§r(‘)((3)0 doees while the figures for other sera are equally of impressive
ien 70‘ : The ’rinderpest vaccine, in the development of which this
dlmensmns.l od a distinguished part, is an illustration of the results of
Instl.tuted pt?iyient research, for it represents a comparatively cheap and easy
o f% -'c ing rinderpest under control, and the lo.ca.l preparetlon of this
metlr.lod o un1g'oper1y—equipped provineial. laboratory is now _qulte feasible.
ranos o & pnomy simplicity and safety are all represen.ted in thls'eﬁ'orb of
Advancl? " ;'0(21 will ;a,ll appreciate how the climatic conditions of In'dla. add to
reseg{%. ltiec; attendant on serum manufacture and the preservatlon. ef the
t;h:.ila.lbilciltly of these delicate products ; and how, in consequence, provision ef
321& storage in the near futuve at Izatnagar will simplily and cheapen thig

storage problem.

L8 iy in the sequence which I mentioned was the_ establish-
menf; gh;e;?;ﬁd;}tl?cgl? means, ?or veterinary purposes, the establishment of
imal well-being and of the general condltlone whl_ch will s@rengthep §he
a,n}mgl’s resistance and improve its quality. This animal rnutrition building
m;:'mh is before us now represents, as it were, the realisation in brick and
golrcter of the full recognition of this i portant branch of veterinary science.
It is not appropriate for me to dilate here on the vital importance of scientific
12
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VETERINARY EDUCATION IN MADRAS

BY

Rao SaHiB K. KYLASAMIER G.B.V.C.,
(Madras Veterinary Service— Retired).

(Prepared for the Madras Meeting of the Indian Academy of
Sciences, 1938.)

The history of Veterinary Education in Madras is comparatively recent
but the rapid strides it has made since its inception in 1904 is a matter for
gratification not only to those who are interested in the prevention and con-
srol of diseases ol stock but also to those who are engaged in the larger field
of research relating to Animal Pathology, Bacteriology, Parasitology and
Comparative Medicine,

About forty years ago a sepsrate department of Government known as
tho Civil Veterinary Department was organised under the administrative con-
trol of the Board of Revenue to tackle the problem of the heavy mortality
among cattle and other agricultural livestock occurring year after year. It
was soon realised that to recruit properly trained and qualified men to meet
the growing demands of this new service from the existing Veterinary
Colleges at Bombay and Calcutta was an unsatisfactory espedient and that
the proper solution was to establish a College for Madras. Accordingly the
Government decided to build and equip a Veterinary College for this province
and the Madras Veterinary College became an accomplished fact, with a staff
consisting of a part-time Principal (who was also the Superintendent of the
Department), an Assistant Principal and three Lecturers, for a three years
course of study leading to the Diploma. The first batch of Graduates from
this college came out in December 1906. In 1909 a whole time Principal
was appointed and other improvements and additions to the staff and equip-
ment of the College were made. DBesides additional accomodation for the
departments of Anatomy, Bacteriology, Pathology and Pharmacy, further
facilities for clinical instruction and extensions to the Hostel were provided
from time to time.

In 1930 the curiculum of studies was so revised as to provide for a
wider range of training including a thorough grasp of the fundamentals of the
basic sciences, with the necessary additions to the teaching staff of gazetted
and non-gazetted officers.

A new Hostel was built and occupied in 1931. Further extensions to the
laboratory accomodation for Bacteriology, Pathology and Parasitology as well
as for experimental animals large and small, were built and occupied in the
year 1932 and in the following year the old Hostel building was remodelled
to convert the first floor into additional lecture rooms and labcratory for
Practical Physiology and Biochemistry, and the ground floor into a hospital
for dogs. Other material improvements were also made to the Hospital
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%\tta‘chcd to the College which included a new Operation Theatre, X-ray and
: ctmothempy, S0 83 to keep pace with the modern methods in the practical
and theoretical instruction imparted to the students.

Thq College provides for a Refresher Course for Veterinary Graduates in
the service of th Government, Municipalities, Local Boards, Indian States,
etc. A progressive policy in the matter of Veterinary Iducation in this
province led to the afliliation of the College to the University of Madras
f‘ox.' the course of studies leading to the Degree of Bachelor of Veterinary
Science; and the period of studies for the Diploma was extended to four
years. A further extension of the course for the B. V. Sc., degree to & period
of fwe years has recently been approved by the University. The College has
to its eredit o commendable amount of research work espocially in Parasito-
logy and has the distinction of being the leading Veterinary College in [ndia,
teaching up to the highest standard.

deca(fhls Colllege has been in existence now for ahout three and a half
mattees, fa‘r\l; measured by the pace of progress for India as a whole in the
hal rof Veterinary Education it may justly feel proud of its advance and
challenge comparison with other Institutions of its kind.

———

Reviews

Annual Report of the Civil Veterinary Department,
United Provinces, for 1936.'37.

I I'be s.ta.ff copsmted of one Director, three Superintendents, one Veterinary

nvestlga.tlo{] Ofticer, 20 Veterinary Inspectors, and 206 Veterinary Assistant
Surgeons. There were 182 (180) Hospitals and Dispensaries. 10444 in-
patients and 450924 out-patients were treated, the total being 461368
(432_6}1). 85204 (71780) cases not brought to the hospital were supplied with
nyle(llc‘mos. 84979 castralions were also done in these imstitutions. The
y ete:'znm"y Assistant .Surgeons visited 14879 villages, castrated 25092 animals,
treated 5883} contagious cases and 18006 non-contagious cases while on tour.
Total castrations were 99571 (92360).

f Reported total mortality from contagious diseases was 56779 (293832);

rom Rinderpest 20901 (18517), Heemorrhagic Septicaemin 12248 (6315), Black-

Quarter 639 (139), Foot and Mouth 605 51240). Anthrax 351 Bovines and 2

BEquines, Surra 200 Bovines and Glanders 86 equines. 22391 (2285) deaths

:i:: recorded among animals other than bovines and equines from contagious
86s.

9054 serum-alone inoculations, 202148 Goat Tissue Vaceinations and 532
8. 8. inoculations against Rinderpest, 108079 serum-alone inoculations and
47091 vaccinations against Hwmorrhagic Septicmmia, 9068 against Black-
Quarter and 4621 inoculations against Anthrax were done.
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2059 (1849) cases of Surra among equines and camels were treated. The
inoidence of Bovine Surra was more prevalent than suspected and these cases
often confused with Hemorrhagic Septiceemia and Anthrax formerly.

There were 5 cases of cattle poisoning, 1663 smears and specimens were
examined in the Central and Circle Laboratories. ,

15486 deaths from causes other than contagious have been recorded for
the first time among bovines.

There were 52 horse and 92 donkey stallions. 6 new stallion stands were
opened during the year.

The Veterinary Investigation Officer worked on (1) Bovine Trypanosomi-
asis (2) Joint ill in goats and goat-pox and an obscure disease among goats,
(3) Otorrhoea among buffaloes, (3) Pasteurellosis and Foot and Mouth in pigs,
(5) Sterility in cattle and (6) Rinderpest — its control by Goat Tissue vaccine
and computation of minimum dose of ordinary Anti Rinderpest Serum: The
available experimental evidence indicated — “(1) The smallest protected dose
of serum should not be less than 20 c. c. (2) Adose of 4 to 6 c.c. for 100
pound body weight is sufficient to control the severity of reactions in animals
of all ages. (8) Administration of serum at the rate of 6 to 8 c.c. per 100
pound body weight with & minimum of 40 c. c. is sufficient to counter-act the
adverse effect of tissue vaccine on milk yield. This dose is also effective in
warding off the danger of abortion. (4) In some animals reaction may appear
Iater, though a majority manifests it between the 4th and the 8th day.

99 important horse and cattle shows were held and attended by the
departmental officers. Propaganda was carried on with the limited resources,
by means of lectures, exhibits, distribution of leaflets during Fairs and Shows,
Exhibitions, Rural Development centres and different educational institutions.
To carry out effective propaganda, on the scale desired and necessary, more
men and money are required. Total receipts of the Civil Veterinary Depart-
ment during the year were Rs. 130525-0-0 and charges Rs. 449707-0-0.

We are glad to note that the report testifies to the creditable record of
gervice of Mr. 8. M. Raza Hussain, who retired on the 16th September 1936.
His valuable service to the Indian Veterinary Profession are well-known to
our readers. The report under review says on his retirement “‘the Department
lost a capable and experienced officer " who “commenced his career asa
Veterinary Assistant Surgeon, and finished as a Circle Superintendent.”

were

The report is a good record of increased work.
(The figures in the brackets are those of the previous year).

Annual Report of the Civil Veterinary Department,
United Provinces, for 1937-38.

The gazetted staff of the department comsisted of one Director, three
Superintendents, and one Veterinary Investigation Officer as in the previous
year. The subordinate staff consisted of 21 (20) Veterinary Inspectors and
221 (206) Veterinary Assistant Surgeons and the total mumber of Veterinary
Hospitals and dispensaries was 187 (182). 497832 (461368) cases were
treated and 70902 (85204) cases not brought to the hospital, were given
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medicines in the institutions. The Veterinary Assistant Surgons visited
12784 (14879) villages and treated 82366 (B1837) cases while on tour.
Castrations numbered 123004 (99571). There were aldo a few cases of cattle
poisoning.

The reported cattle mortality from contagious discases wag 33999
(56779) of which 604 (959) were

among the equines. Thero wore 8 cases of
equine glanders. 772 (2059) cases of cquine surra wero treated. |7u88
(20901) bovines died of rinderpest.

14007 serum-alone inoculations, 172933
goat tissue vaccinations, and 16899 . . inoculations were done ngainst
Rinderpest. 6339 (12248) animals died from Haemorrhagic septicaemin and
against this disease 75984 serum-alone inoculations and 47509 vaccinations
were done. 1176 (605) animals died from Foot and Mouth diseaso and 390
(639) from Black-Quarter. 5292 serum-alone and 209 vaccinations were done
against Black-Quarter. Anthrax claimed 703 (351) deaths amongst hovines
and 7310 (4628) inoculations were done against this disease. 3162 {(200)
cases died from Burra. 1078 (482) deaths were from othor contagious
diseases among bovines. 2203 (15486) deaths were recorded from causos
other than contagious diseases among hovines. 224 (700) sheop, 229 (603)

goats, 695 (854) dogs and 63 (82) camels were recorded to have died from
contagious diseases.

Causes other than contagious diseases wore rasponsible
for 1838 (2669) deaths among other animals. 1794 (1663) specimens and
smears were examined in the Central and Circle Laboratories. U8 112 cases
were given anti-rabic treatment.

The experimental work on computation of the winimum
A. R. Serum for controlling severe reactions
simultaneously necessary with Goat Tissue

required dose of serum for adult goats and sheep way botween 15 to 30 c. c.
per animal. Similar experiments tried in buffaloes worked out at 3 to 6 ¢. c.
per 100 pound body weight with & minimum of 15 e. c. por animal and the
winimum dose among the pregnant and mileh huffaluss was hetwoen 30 Lo 40
c. c. Treatment of Surra cases and controlled experiments showed that most
of the cures were obtuined with the doses at 4, 5 and 6 grammes of
Naganol per 1000 pound body

; I weight administered twice at an interval of a
fortnight while a single dose failed to effect

& completo cure- I'he drug was
also employed prophylactically with Promising results in singlo and repoated
doses varying from 1 to 5 grammes, per 1000 pound body weight. 'I'ie report
mentions *' a typical outbreak of she

i cal 0 . 316ep-pox was noticed in Muttra District.
Prophylactic vaccination of the incontact flocks with vaccine obtained from

the Mysore Serum Institute, was conducted and it was observed that though
the mortality dropped from 90 to about 20 per cent., the vaccino was not

effective in imparting a solid immunity to the vaccinated animal.”  We ave
sure that all the concerned authorities hay

o > e been paying attention to hring
this system of vaccination to perfection.

dose of
smong sheep and goats
vaccing rovenled that tho

Tuberculosis of severe typein 3 birds in the Mission Poultry Farm,
Etab, was confirmed by the examination of morhid materia] at Muktosar.
Tests conducted for the detection of Tuberculosis and Johne's disense
on 28 animals in the district Jail, Bultanpur, resulted in 7 positive and b6
doubtful for Tuberculosis and 2 positive and 2 doubtiul for Johneo's disense ;
out of 8 tested in the Xian College, Lucknow, two wero positive and one
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i iti + Johne's disease; oub of

losis and one positive fo‘x e o
dountral dfor Iﬁ:ggse(:‘iment (lattle Farm, Manjhra, 36 werefz Il)osi‘give.}i%ie’s
o testlafor1 Tubeiculosis and 13 positive and 8 doql.)t uFMm ohne s
g?ubtfu a.n?lr out of 108 tested on Ba.lra,mpurdEitate gagé{ed o r,epeat ere

o : losis, and it was de b
iti tful for Tuberculosis, v
D e ang 2’sd(c)ililsbea‘;:e at this Farm as the reactions produged rl)):iyvengél'
boss ot 'JO nere severe and no definite conclusions _couldh eea. ivod
tuberc‘ulln‘twetherefore, rightly says bha;t, tpese ﬁndmgs ndavind?ca.te lar
T‘he. Ao, from the ‘' Public Health, po.lnt. of view a.l ndioato fho
Slgmm?!mcfe - legislation for the control and distribution of t(;l'eméirecti'on, it
necessity _01, no indication if any move has beep made in 1: e s
s fax the;le o that the Public Health and Vetermary 'aubhon ios nboron
howevert‘te?pzvith vigour and promptness befored 1bﬁas::m§fs Jangarons
the mi e i - intentions and effor € 1
i the best " inten '

pro?'otllﬁtéosvs'in f(l)a.tbi?f;v sls?;:.rted the Anti-Tuberculosis Fund and campatgn will
Linlithgo .
not be of much avail.

- se
‘¢ 56 (52) horse and 10 (9) donkey stallions. (gg l(gg)o )h:;m
Thero o rows and exhibitions were held. Rs. 15 - 1800) wero
and cattlo falrs, & ((])of rizes at the shows. In addition to the hls rt o
spent for the awar andpshows, 483 lectures were delivered bYB? 918 Beve-
of !eaﬂet:da?:ai?g;fal and other institutions interested in Rura
various

lopment.”

’ tivities is not financed by
: “ gaction of the Department’s ac . oy
] Pxop&gé‘?.dawgehope the present popular.Government (;Zal:’ls :fai[(l)il:}g,
Govo i fect. 38 (47) candidates were given compoun s training,
oot de;cn‘ is made in the report' of the merxtﬁrlousWho fces of
gﬁndsggxzbmgt?a.;?ihuri Ghulam Qudir, Superintendent, Lucknow,
an
in June 1987.

harges Rs. 436118
i e Re. 133347 (130525) and the c _ :
P (r)%f):é{lpt: v;fésinces with a total revenue and expeliggig_rfo (')f over
(153-143469270000161 and Rs. 136900000 respectively budgetted for !

8.

The report records a good progress of work.

The figures within the brackets ralate to the previous year.

ivi i Department
1 Report of the Civil Veterinary
The Annue pMysore for 1936-1937.

“ 1t is gratifyi te that eight philanthropic gent_len;en came forward

kIt i?bgelrztllgygggtitgngofor the construction of new buildings of Vthe type-

o ? the location of dispensaries at Sagar, Ohlkn.)a,,galur,. Hole-Narasapur,
g Ori Saligrama, Anekal, Gubbi and Chinmmam." This plea.smg refer-
Nanmngo](, ble phillmthropy of the generous donors is made in the Govern-
ren toRt " nvf/) on the work of C.V.D., in Mysore S.ta,te during the year.
I;lf:xfks‘teov lt;ehe administrators in the State for their having tapped and encou-
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raged the private philanthropy to flow into such modern and useful channels.
There is much scope {or similar work in the other States and Provinces. The
magic wand of personal contact and co-operation among the GGovernment
Officers and the public has been mainly responsible for this desirable step in
Mysore and surely it can produce similar results elsewhere also, only if such
contacts and co-operations are established by the leading officers.

The staff of the department consisted of one Superintendent, 4 divisional
Assistant Superintondents, one Voterinary Research Officer, one V. I. . in
charge of Scientific Section, one Assistant Superintendent attachod to tho
Mysore Military Department, one Assistant Superintendant attached to the
Forest Department and 95 Veterinary Inspectors. The Department has also
got 105 salustries, 78 compounders and 10 farriers. The Liver-Stock Census
of tho State is:—Cuttle and buffaloes 5,129,815 ; sheep 2,615,359 and gounts
1,402,925. Area of the State is 29469 Squaro miles with 175 head of cattle
per square mile. There were 72 (68) Veterinary Institutions. Each institu-
tion serves for 415 sq. milesand 72251 head of cattle on an average. 250227
(283633) fresh cases were admitted into the institutions for treatmont. 19121
(16285) operations and 26571 (23222) castrations were done there. The
Bangalore and Mysore Veterinary Hospitals were provided with bio-ray
apparatus and equipment for the treatment of chronic skin and nervous
diseases. The Divisional Assistant Superintendents wore all supplied with a
microscope each.

It is the intention of the Government to make use of the services of
veterinary inspectors of such hospitals which do not provide enough work to
occupy their full time, in the rural uplift schemes in the surroundings especially
for the improvement of Live Stock industry 52845 (106106) cases were
treated. 1241 (1561) operations and 41061 (58264) castrations wore done
and 13163 (16481) villages were visited by the voterinary oflicers while on
tour. They also attended 78 (112) cattle-fairsand shows and 6 (12) Panchayat
Conferences.

There were 124 (5) R.P. out-breaks mostly in Shimoga and Kadur
Districts adjoining the British Indian Provinces. This sudden and heavy rise
is attributed to the infected herds from adjoining British Indian Provinces
passing through the villages in the State. It has become customary for the
adjacent Indian States and British Indian Provinces to trace the source of
these contagious diseases to one another. After all, contagious diseases aro no
respecters of borders of administrative units. A Province or State weakly
organised from a veterinary point of view, is a fruitful source of danger to the
whole country. A strong central authority which will recognige this truth is
necessary to enforce on all units to adopt adequate measures against epizoo-
tics a8 in the case of epidemics. Mere exchange of information through
belated reports as is done now is no sn effective step in the control of these
diseases.

Restriction of movementa of cattle in infected areas, closurs of cattle
fairs and preventive inoculations on an intensive scale proved helpful in pre-
venting further spread of the disease. Theso effoctive measures should be
adopted in every Province and State so that the whole country may be free
from the ravages of these epizootics.
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There were 1078 (63) deaths from R. P. (38520 (1433).- animals by
G. Virus alone method and 1290 (288) animals by 8. 8. method were
protected against R.P. in 106 infected villages with a bovine population

of 46024.

There were 1414 (1308) out-breaks of anthrax with 2096 (204.1) deaths in
506 villages with a bovine population of 52187, 19992 (18886) animals were
inoculated in 116 out-breaks. There were 456 (547) out-breaks of_H. 8. with a
mortality of 1190 (1985) in 816 villages with & cattle population of 62632,
Vaccine alone when infection was sporadic, and serovaccine method, where
infection was heavy, were adopted. 30356 (47132) animals in all were thus

protected against H. 8.

1273 B. Q. out-breaks were reported with a mortslity of 3281 (1(_577) in
1049 villages with & bovine population of 194085. ) B. Q. Filtrate was given to
50 animals, Filtrate and Serum to 564 and bacterin to 87421 animals, total
number protected against B. Q. being 88095 (50432) in 715 out-breaks.
There were 704 (1175) deaths from F & M, 3 (8) from Surra, 8 (27) from
Red Water, 11569 (1960) from parasitic diarrhoea and, 4600 (2696) from other
contagious diseases. Total mortality reported was 14002 (11567) and total
number of animals protected was 219977 (148362). Therp were 738 Hallikar
and 97 Amrit Mahal Stud bulls maintained. Poultry, pig anq sh.eep-breeq-
ing received due attention. “ Since it is the unfortunate veterinarian apd .hxs
staff who have to remain in the cattle-fair grounds from the very beginning
to the very end of it inhaling dust all though ", the report rightly pleads 1fhn.t,
it is very necessary, that the Veterinary staff 80 deputed should be proylde:l,
with at least moderately suitable accommodation in the jathra premises.
The patient plending and the modest proposal of the superindenfent to
provide “‘at least pucca stone mantaps ” in each c_a.ttle-imr §houlq appeal to
the benign authorities in Mysore who have a special corner in their heart for
the poor veterinary inspector.

Inspection of jutka ponies and abattoirs was carried in some municis
palities.

The work on Johne's Disease among cattle and paragitic diset}ses- among
the Live Stock in the State was continued in the Scientific Section. Maps
and charts wers under preparation after the epizootological surveys for the
incidence of Johne's Disease in Bangalore and Mysore. Serological tests as
an aid to diagnosis were under investigation. Feeding on minerals wag
undertaken for experimental purpose. Ten out of 31 post-mortem exami-
nations and 171 specimens out of 565 suspected for Johne's Disease proved
positive, Periodical dosing of sheep for parasitic diseases was continued with
favourable results. The cause of delayed oestrum among the ewes in Govern-
ment focks, as & result of continuous dosings with copper sulphate referred
to irr the previous report was investigated during the year. From stabistics
collected it is evident that owing to starvation before and after dosing,—
suggested to enable the dosing reaching the abomasum and first part of the
bowel in sufficient concentration,—coupled with errors in feeding brought
about -debility resulting in delaying cestrum. This has now been rectified,
and with the revision of feeding programme, more than 50% of the ewes
have come into cestrum during the year. DBesides, the number of dosings

13
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and the interval hetween dosings have also heen revised. 60 buffuloes wore
treated with Naganol for Trypanasomiasis in Hebbal Dairy Farm. 10,000
¢. ¢’s of Urine Harmone were prepared and supplied for the treatment of
sterility among cows and impotency in breeding bulls. 499 specimens were
exawined in the scientific section for the department.

The Veterinary Research Officer worked on some of the obscure diseases.
The most important diseases tackled by this officer were Polypoid growths,
Gastro-enterits of the Malnad cattle and Poultry diseases. He conducted
335 post-mortem examinations on various animals and birds and collected
materials from them for research, examined 779 blood-smears and other
specimens. He also carried out protective vaccinations agiinst anthrax among
sheep and against Strangles among military horses with the help of auto-
genous vaccines, in both cases prepared by him.

The report is an interesting record of good work.

[ S S G S S RN S S D S S S SN S
OBITUARY

Mgz. R. JAYARAMA Rao, G.M.V.C.

We regret, we have to announce the demise of
Mr. R. Jayarama Rao, a.M.v.c., Veterinary Assistant
Surgeon, Civil Veterinary Department, Madras, on the
23rd March 1939, at the age of 50, after 26 years
service. He leaves behind him his wife, a son and a

l daughter and a large circlg of friends and relatives to

bemoan his loss.

‘We offer our heartfelt condolences to the members
of the bereaved family.
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Vide "' The Indian Veterinary Journal,” October 1938

lssued in 24, 5 and 10 c.c. bulbs.
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indi!'pu::b.l‘e.t? 'hom owners to keep their animals healthy active and in

condition. This creates good appstite. expels all worms from the stomach, and improves

the coat wonderfully.
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2. Dhum-Dhumi—A specific for dbum, i.e., heavy breathing so common in

Acts like magic.
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Quite
tip-toP

horses.
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Fattens

the. ey sweetens the milk and at the same time increases the yield of rich snd
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Price per & 1bs. Tin Rs. 3.8. 2 Ibs. Tin Re. 1-12.

od for dogs contai
6. Canatone :—A vitamin migeral fo g8 containing calcin hosphores.
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. dispensable food
{:ﬂil?;" Sulphar, etc.. an in ”Prieo per 1} lbs, Tin R,
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HORSE FOOD

Direct Importers of Harse Food Ingredients s Whaeat Bran,
Oats, Barley, Australian Oats, Chaff, Etc.

The quality of our horse food is unsurpassed and horses thrive well on it.

Guaranteed for freshness and purity.
CRUSHED FOOD Our Speciality.

A. THOLASI & BROTHER.
Qur prices are moderate. MOUNT LOAD. MADRAS.
Orders promptly executed. Telegrams ** PRED " Telephone 2

Dr. John Stewart & Son’s AVoterinary Medicines,

(Sydney, Australia). .
. Supportex— a Poro Plastic Bandage for Race Horses and Polo Pome®
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horses sound.
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DPIZZO vith PATENT CORD-STOP at jaws and PATENT KNEE-REST

ZO'S PATENT

Safer, quicker

permatic cord without the need of an assistant.
jury to the skin.
racy and long life.

-Stop ot jaws does not ceuse in

Stout construction of every part ensure accu

-STOP feature at jaws ensures retention of s

Failures entirely avoided, The Cord

Guarentee of full success.
T BURDIZZO KNEE-REST can be fitted to the handle-

* cord impossible.
e operation.
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The nickel plated spanner se
justing the nuts of the four dou

:omfort to the operator when sufficient assistance is not
and the Burdizzo will be closed by the pressure of the kne

to the need of the operator.
; also very usefull for ad

THI

-Rest are a thoroughly and a completely proved ' Burdizzo”

e at jaws and the Patent Knee
practical help to Burdizzo Users.

it Cord-Stop featur

int and a dependable,

-Stop and adjusted for the fitting of the Patent Knee-Rest is sold at our

Representatives and Distributors :

R. PANGAL'S VETERINARY INSTITUTE, 26, Wallajah Road, Mount. Road,‘ Madras, S. India.

:zo Bloodless Castrator fitted with Patent Cord
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s (see separate price list).
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