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Wditorial

BENGAL LAGS BEHIND

In contemporary history nothing is brighter than the part played
by Bengal in the *Freedom struggle’ of India. She has showna
genius for leadership, concerted action and fearlessness. Whether it be
in the field of art, science, religion or industry, she led the way, Swami
Vivekananda, Womesh Chandra Bannerjee, Surendranath Bannerjee,
Rash Bihari Gosh, Rabindranath Tagore, Sir P. C. Ray, Sir Auwl
Mukerjee, Bepin Chandra Paul, C. R. Das etc. are all names to conjure
with. They are household words even in the far off south. But it
looks to us as if this pride of place is fast slipping out of her hands.
True it is she has suffered grievously from political vivisection but that
is no reason why she should lose heart and lose her sense of values in
economic fields as well.

We confine ourselves to our own field of work—Animal
Husbandry. It pains us to note that this work is still not in the hands
of Veterinarians. We had written times without number that only
Veterinarians are best suited for Animal Husbandry work in this land.
We have quoted authorities like Dr. Norman Wright, Sir Thomas
Dalling, The Veterinary Record of England etc. in support of this view,
Almost all the States in India have found it necessary to place the
Animal Husbandry work in the hands of Veterinarians, It is only
Bengal that lags behind.

It is small wonder therefore that she figures so little in the matter
of intensive development of her livestock. Dynamic planning and  exe-
cution of work, in this field can come only through expert knowledge of
what may be termed as the entire Animal Seience.  There is no pood of
making the Animal Husbandry work, a part-time job of an allied depart-
ment. With hands too full with their own problems, the Animal Hus-
bandry work assumes a secondary place in their hands and nothing can
be more harmful to the development of Cattle Wealth of the land.

Here is what Dr. Norman Wright has stated in his report on the
development of the Cattle and Dairy industries of India, in 1937.
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“ The Provincial Agricultural departments already have very
wide field of Work.™ After enumerating several items of work
expected of the Agricultural Officers, Dr, Wright says  Under these
circumstances their interest in cattle improvement is bound to be a vc}y
minor one”. He further points out “A similar position is also found
in regard to the relative expenditures of the departments on livestock
improvement, Table 42 shows that only 6 per cent of the expenditure
included in the agricultural budget is allocated to Cattle improvement.
Such work must obviously take a minor place in the departments’
activities.”

Dr. Norman Wright, himself not a Veterinarian, has left no point
untouched in his learned report. He takes stock of the dual cont-
rol practised in some of the states, viz., the disease side being looked
after by the Veterinary Department and the breeding and management
of livestock, by the Agricultural department. He comes to the concly-
sion “ This dual control has been detrimental to cattle improvement
and he quotes the Royal Commission on Agriculture who said “ Where
the knowledge and instincts of the farmer and cattle breeder are com.-
bined with the professional training of the Veterinary Surgeon, the posi-
tion is ideal.” Dr. Wright finally comes to the conclusion “As a result
of my inquiries and of the examination of a number of other relevant
considerations, I consider that the unification of livestock improvement
and Veterinary work into a single department of Animal Husbandry
will ultimately be essential for the successful development of the Cattle
industry.”

Will not Bengal pay heed to such expert advice and immediately
fall in line with the other states in India ?

We invite a close study of the tremendous improvement brought
about in the livestock wealth of states like Madras, the Punjab and
Uttar Pradesh where Veterinarians have been at work for sometime
now. A comparative study of ‘ Before and After’, this work came
into the hands of Veterinarians, will convince anyone of the worth of
these scientific men. They take to it like fish to water.

What baffles us most is that with a person of the eminence of
Dr. B. C. Roy and with his additional advantage of belonging to the

sister profession of Medicine, such an anamoly should continue to exist
in that home of patriots.

We are fully aware that there is a lot to be done in that state
by way of livestock development. We appeal to the enlightened

FHE MADRAS STATE CATTLIE SHOW E-18

Government of Bengal to take up this question immediately and permit
the Veterinanans of that state to play their part fully and well.

e et

THE MADRAS STATE CATTLE SHOW

For a second time in succession, the City of Madras had the
unique privilege of witnessing the Annual State Cattle Show. Nothing
was lacking to make it of immense benefit to the public at large, from
cducative point of vicw. Ladies and children in colourful costumes,
escorted by the male members of their families, thronged into the show
ground day after day. We overheard some one in the crowd saying
““that with such beautiful specimens of cows and bulls, one gets the
feeling that * Lakshni ™ the Goddess of wealth, resides in this Show
ground.” True, true! What greater wealth can be bestowed on an
agricultural country like India than cattle wealth? With the Animal
Husbandry work in the hands of Veterinarians only during the last two
decades, they have completely changed the complexion of the entire
work. It is now part and parcel of the day to day life of the common
people. Rural Cattle Shows, Calf rallies, Milking competitions and the
parade of wonderful specimens of bulis have all now become common
features of the village life. They ask for more Artificial Insemination
Centres, more Veterinary Hospitals and they even understand something
of the different systems of breeding. They take live interest in Animal
Husbandry matters and the Veterinary Doctor is a ‘ persona-grata * in
cvery village home to day.

The Show was on a much bigger scale than in the last year.
There were over 650 entrics under cattle, over 1000 under poultry,
and.over 250 under sheep. The ususal running commentary on the
different breeds of cattle was given by the Director of Animal
Husbandry which was very much appreciated by the public.

The Chief Minister of the State inaugurated the show and the
Minister for Agriculture presided. The Minister for Finance unfurled
the National Flag and all the other Ministers also patronised the Show
on one day or other. His Excellency Shri Bishnuram Medhi presided
over the function on the last day. Her Excellency Shrimathi Medhi
distributed the prizes. The supreme championship for the best animal
in the Show went to a Murrah Buffalo bull from the Governmment Farm
at Orathanad and to a Kangayam cow belonging to the Pattagar of
Palayakoitai for an animal of the opposite sex.

The cultural programme arranged for the benefit of the public
attracted large crowds. It was a unique success and we congratulate
all the officers concerned.



THE RESERVE FUND

An event of great importance 1o the Veterinaiy profession in
India, took place in August 1924. It was the birth of the Indign
Veterinary Journal.  Circumstances were positively hostile and yet the
profession took that bold step and the lion - heartedness of the early
pioneers cannot be too highly praised. Ever since then, the /.V.J. has
toiled hard under very adversc circumstances. The LV.J. lives to-day
so that the profession could prosper and science advance.

And now the hatis sent round soas to place this journalistic
venture on a sounder and firmer basis. The 1.V.J. is a priceless posses-
sion of our profession. It has placed the Indian Veterinary Surgeon
on the map of the scientific world. Just pause and ponder over, ho“;
much we owe to this Journal both individually and collectively. Is it
too much then to expect the profession to respond to the appeal issued
for a Reserve Fund ? We hope not.

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

Class T Officers Rs. 100,- and above.
Class II Officers Rs. 50/ and abave,
All others Rs. 25/- and above.

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

Jai Hind'

T. VINAYAKA MUDALIAR,
Editor,
The Indian Veterinary Journal,
14—4—358. | ot

Madras-17, | General Secrelary, A1.V.A.

7 (Liét of contribﬁlors publishéd undc.r; Association News) )

Genexal Articles

FHE ANATOMY OF THE FOETAL INDIAN ELEPHANT
Part VI: Viscera of Thorax, Abdomen and Pelyis

By

D. MARIAPPA, G.M.V,C.,
Professor of dnatomy, Madras Veterinary College.

Introduction

Numerous references on the viscera of the elephant are available,
Watson (1885) has described the female genitalia, Steel (1885) has
made general observations on the organs. Kvans (1910) has briefly
given an account of the organs of the Indian elephant. Todd (1913) has
described the respiratory system. Patterson and Dun (1898) have dealt
with the urinogenital organs of the female. Miall and Greenwood
(1878) have described the viscera of the Indian clephant. Retzer (1912)
has remarked on the anatomy of the heart. Hill (1936) has reported on
the cardiac anatomy of the elephant. DBenedict (1936) has made some
general observations on the organs of the elephant, KEales (1929) has
described the viscera of thorax and abdomen. Schulte (1937) has dealt
with the urinogenital organs of the male. Rajagopal (1956) has made &
detailed study of the viscera in four foetal specimens.

In the present study, several observations made by previous
workers are confirmed and quite a good number of details not noted by
others sre recorded.

THE THORAX
Thoracic Cavity

The thoracic cavity is like a fruncated cone, greatly compressed
faterally and with the base cut off very obliquely. The inlet is small
like a narrow triangle, sloping downward and backward. The posterior
wall is formed by the strongly convex diaphragm, its line of aitachment
to the ribs being .very oblique rendering the dorsal part of the cavity
very long.and ventral part of the cavity very small.

Dimensions :

Length—antero-posterior - 27-5 cms.
Vertical diameter (at VI Rib)—25'0 cius.
Trapsverse diameter (at XII Rib)—27'5 cms.
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Pleurae By -
D, MARIAPPA, G.M.V.C,

The parietal pleura is very thick and adherent to the visceral
pleura, completely obliterating the pleural cavity. The patietal pleura
is easily separable from the walls due to the abundance of endothoracic
fascia. From the mediastinum, the pulmonary ligaments extend from
the hilus of the lungs backwards.

Lungs

The foetal lungs arc dense, compact and dark red, with distinct -
surface lobulation due o the abundance of interlobular tissue,

The left lung (Fig. 1 A) is smaller weighing 1050 grams, It
extends from III rib to XIV rib. The anterior thin concave border
of its apical lobe contacts the left lobe of thymus and completely covers
the heart. The dorsal border is convex, thick and rounded. The base
is oval, concave, adapted to the diaphragm and the apex is small and
pointed. The apical, cardiac and diaphragmatic lobes are marked by
deep fissures, the opposing walls of which are adherent, The medias.
tinal face has the hilus nearer to the apex, (Fig. 1 A'j The detached
lung shows in the upper par$ of the hilus, the semicircular bronchus ; in
front of, below and lateral to it is the pulmonary artery; anterior
pulmonary vein is below the artery and posterior pulmonary vein is
medial to and below the bronchus. In front of the hilus is the large
cardiac impression ; above, an oblique groove for the left precaval vein ;
above this along the dorsal border is & groove, deep in-front and shallow
behind for the aoria. Behind the hilus and below the aortic impression
is a groove for oesophagus. Unlike in other animals, the cardiac notch
is absent in the left lung and the heart does not contact the left cheat
wall.

The right lung (B Fig 1) is larger weighing 1070 grams. It
extends from II rib to XIV rib. The apical, cardiac and disphrag.
matic lobes are marked by deep fissures. The apex is round and thin,
It has a large cardiac notch exposing the heart to contact the right
chestwall from II to IV ribs, On the mediastinal face, the hilus is
nearer to the apex. (Fig1l B') The disposition of structures in the
hilus isthe same as in the left lung. In front of the hilus is the
cardiac impression ; above, in front of the hilusis an oblique groove
downward and backward for the right precaval vein; above it along
the dorsal border is the impression of the aorts, Mediastinal lobe is
quadrilateral, separated from the diaphragmatic lobe by & deep wide
groove in which pass the post-caval vein and the right phrenic nerve,

Heart

The heart is large, situated in the middle mediastinam with its
long axis directed downward and backward, so that the base looks
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dorsally and forward extending from Ito V rib and the apexdirected
downward and backward resting on IV interchondral space, On the
lelt side it is completely covered by the thymus and the left lung. But
on the right side it is exposed between the right lobe of the thymus
and the cardiac notch of the right lung, contacting the right chest walil
from II to IV rib.

Pericardium.~1t is adherent to the mediastinal pleura and to the
diaphragmatic pleura over the tendinous centre below the phrenic
nerves. Below the bifid apex, it detaches two fibrous bands—pericardia-
cophrenic ligaments attached to the sternal part of the diaphragm as in
the dog. On the base of the heart, it extends covering the great arterial
and venous trunks,

Sub-epicardial fat.—1t is yellow, found along longitudinal and
transverse sulci, incisura cordis, bases of aorta and pulmonary artery.
From the transverse sulcus it extends over the upper parts of ventricles,
little on the left side but more on the right side.

Egternal form of the heart—(Fig. 2 A)—The heart is large and
ovoid. Its greatest length is on the left side measuring 12 cms. from
the appendix to the apex. Its greatest width is behind (base) measuring
12 cms. The auricles and their appendices are large—those of the right
being larger., The left ventricle is larger both above and below so thas
the left apex projects 1 cm. lower in level than the right and is more
rounded. The apex of the heart is b:fid ~ incisura cordis separating the
two apicies of the ventricles.

Chambere of the Heart

Right auricle.—Its capacity is greater than that of the ventricle
and its wall is thin. Thbe appendix is large and demarcated from sinus
venosus by the lower border of right precaval vein which opens above
and in front. The opening is guarded by a large right valve. The
postcaval vein opens behind through the posterior wall slightly at a
lower level than the former. Its opening is guarded by the !B,rge
Bustackian vaive (fig. 2 B} which projects like a shell 15 cms. wide,
from the interauricular septum. The left precaval vein opens below
the opening of the postcs,val vein. It has no valve, but the custachian
yalve overhangs its opening. Infervenous crest is a large crescentic
muscular ridge. Lateral to its base is the muscular ridge — Crista
terminalis. The appendix forms two blind pouches that encircle the
base of pulmonary artery on the right side. The musculae pectinati are
namerous — large and small.

A semi tunnel (fig. 2 B) for the blood to pass directly from the
postcaval vein to the foramen ovale is formed by the interauricular
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septum, eustachinn valve, right valve (of precaval vein) and intervenous
crest.

Left auricle—1ts wall is very thin. The dorsal wall of sipus
venosus is covered above by the pulmonary artery and its branches, In
this wall there are the openings of two pairs of pulmonary veins. The
. interauricular septum is thin, membranous and in front has the Foramen
ovale which has a vertical diameter of 1'5 cms. and a transverse diameter
of 1 cm. The appendix is well defined by its borders and the left
precaval vein.

Right ventricle—Its cavity is small and there are no moderator
bands. The wall is thinner than that of the left. The tradeculae corneae
form two large musculi papillares — one on the septal wall and the other
on the lateral wall. The auriculo-ventricular opening is circular having
a diameter of 5cms. The tricuspid valve consists of septal, posterior
and lateral cusps having short, few, thin, chordae tendinge attaching
them to the musculi papillares, The septal cusp is attached to the
septal musculi papillaris, whereas the posterior and lateral cusps are
attached to both the musculi papillares. The interventricular septum
with its musculi papillaris bulges into the cavity rendering it crescentic
in section. Crista supraventricularis is a short, thick and concave ridge.
Opening of pulmonary artery is circular having a diameter of 1-5 cms,
It is guarded by the pulmonary valve composed of three large semilunar
cusps. Of these one is anterior, one left posterior and the third right
posterior. The wall of the ventricle is 8 m.m. thick and at the apex the
cavity of ventricle extends upto the incisura cordis and not lower down
as it may appear from the exterior,

Left ventricle—The wall is 2 cms, thick but at the apex is thin so
that the cavity does not extend beyond the incisura cordis. The
auriculo-ventricular opening is circular and slightly larger than the
right. The bicuspid valve has two large cups—septal and lateral. The
trabeculae corneae are thick forming two large muscult papillares—septal
and lateral. Kach cusp is attached by numerons thick chordae tendinae
to both the musculi papillares. The cavity of the ventricle is oval in
gection, wider towards the ventricular septum. The aortic opening is
circular with a diameter of 1'5 cms. The aortic valve is composed of
three iarge semilunar cusps—one cusp ie posterior and the other two
being right antericr and left anterior. Their free margins have no
corpora auranti. The right anterior sinue of valsalva has the origin of
the single coronary artery. The interventricular septum is 2:5 cms.
thick and the sortic wall is twice as thick as that of the pulmonary
artery.
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Thymus
(Fig. 1-C)

The thymus is latge and pyramidal, situated in the anterior
mediastinum, covering the anterior face of the heart and roots of
great blood vessels, filling up the space between the thoracic inlet and
the heart. It is 15 cms long and 75 cms, wide. The ventral face is
convex, adapting itself to the ficor and sides of the thorax and dorsal
face is concave related to the heart. It consists of two lobes, both
pyramidal, left one being larger. The median fissure dividing the lobes
is evident only posteriorly. The anterior ends of the lobes form a
median pointed projection which extends 4 cms. in front of the thoracic
inlet below the bicarotid trunk, contacting the thyroid. The anterior
border of the base of the left lobe is deeply concave and the lateral
border is cut by a number of small notches. Anterior border of the
base of the right lobe is convex and lateral border is comcave in front
and convex behind. The apex of right lobe projects beyond that of the
left. The connective tissue capsule dips in, to divide the gland into
number of polygonal lobules,

Trachea

The trachea extends from the cricoid cartilage of the larynx to
its bifurcation into bronchi at V thoracic vertebra. If is 14 cms.
long; the cervical part is 6 cms. and the thoracic psrt is 8 ems. The
cervical part at its origin for about 3 cms. is compressed laterally so
that, the dorsal ends of rings are close together and the vertical diameter
(23 cms.) is more than its transverse diameter (1'8 cms), Afterwards it
i8 compressed dorso-ventrally so that, the ends of rings are farther
apart, the deficiency being filled up by the membrana transversa
containing the trachealis muscle consisting mostly of transverse plain
muscle fibres. There are 28 rings of cartilage in its wall; cervical part
bas 12 rings and thoracic part has 16 rings.

The thoracic part has a transverse diameter of 2'2 cms, Itis
placed ventral to oesophagus in the dorsal mediastinum, to the right of
brachiocephalic trunk and arch of the arota, covered on its right face by
the right anterior precaval vein. Behind the aortic arch, pulmonary
artery is ventral to trachea The internal face of traches has fine
longitudinal mucous folds,

Bronchi

The left bronchus has 6 rings, After entering the hilus, it detaches
ventrally a bronchus to the cardiac lobe and dorsally a bronchus to the
apical lobe, the stem bronchus passing into the diaphragmatic lobe, Of
these, the first to arise is the apical bronchus, which passes dorsal to the
pulmonary artery. Its origin is 1'25 cms. within the hilus. Then about
2 cms within the hilus the cardiac bronchus arises and passes ventral to

2
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the pulmonary artery. The bronchi within the lung have small plates
of cartilage immediately at their origin and later their walls are
membranous, '

The right bronchus has 6 rings. 125 cms within the hilus, it
detaches at the same level three bronchi; dorsally the apical bronchus
which passes dorsal to the pulmopary artery, laterally the cardiac
bronchus that passes ventral to the artery and ventrally the bronchus
to the mediastinal lobe. The stem bronchus passesinto the diaphrag-
matic lobe.

Note :—In animals including the elephant, the pulmonary artery
of each lung is placed lateral to and slightly ventral to the stem bronchus,
Thus, the apical bronchus after its origin, naturally passes dorsal to the
artery to reach the apical lobe and hence is eparterial in both the lungs.
unlike in primates.

Qesophagus

Tt is a thick walled musculomembranous tube, compressed dorso-
ventrally, extending from the auditus oesophagi to the stomach. It is
30 cms. long and 18 cms. wide. In the neck, it is related behind to
longus colli and in front to the trachea. The cervical part is 8 cms ; the
thoracic part 20 cms and the abdominal part is 2 cms in length. At its
origin over cricoid, it is median in pogition for the length of a vertebra or
two and then it is deflected to the left on the dorsolateral face of traches
upto II thoracic vertebra. The thoracic part is in the dorsal
mediastinum, above the trachea and to the right of bracheo-cephalic
trank and sortic arch. Behind the aortic arch, the vagus nerves reach
its lateral faces to form the dorsal and ventral oesophageal trunks which
ran on its dorsal and ventral faces. The muscular coat is made up of
striated wuscle throoghout as in the ox and dog. It is made up of a
thin layer of outer longitudinal fibres and an innmer thick layer of
cireular fibres as in other animals.

THE ABDOMEN

The Abdominal cavity—The abdomen is greatly compressed on
the sides like the thorax. By the very oblique manner of attachment of
the costal rim of the diaphragm, it is rendered more capacious at the
expense of the thoracic cavity. In the floor is a large median uml?ilic.al
opening for the umbilical cord. The flank is very narrow unlike in
other animals, due to the last zib being in close relation to the iliac
crest.

The Peritoneum.—The peritoneum is very thick due to the presence
of a thick layer of fat. The greater omentum is very thin, lace like and
devoid of fat. It is very extensive, attached to the greater curvature of
the stomach and the origin of the duodenum. It covers the intestinal
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mass completely, below and on the sides. The spleen is intercalated in
it along the greater curvature of the stomach. The lesser omentum is
small, connecting the lesser curvature of the stomach to the visceral face
of the liver. It becomes continuous with the common mesentery at the
frst part of the dnodenum. The Cuommon mesentery is large and holds
the coils of small and large intestine. Along the mesenteric blood vessels
and lacteals are found numerous haemolymph giands and foew lymphatic
glands. The Epeploic foramen is not apparent.

Stomach

It is a simple elongated sac placed vertically behind the left part
of diaphragm and liver, with the Saccus caecus at the lumbocostal angle,
ventral to the left kidney in front of the loop of colon, its pyloric end
being ventral, resting on the abdominal floor to the right of the umbilical
vein, below the right notch of the right lobe of liver. Iis long axis is
oblique, directed form left to right. In front of left kidney, it is
adherent to the diaphragmm. The saccus caecus, with the dorsal end of
spleen is adherent to the ventral face of left kidney. Along its greater
curvature, the spleen is intercalated in the greater omentum, separated
by 2 narrow interval above and greater interval below. At its cardiac
end, it is attached to the visceral face of liver round the portal fissure by
the lesser omentum. Curdie is an oblique slit. | cm. long, from whose
margin, fine transverse folds of mucous membrane extend into the saccus
caecus, but not to its right. The Cardiac sphincter is thick. The
mucous membrane in the rest of the area has no folds. In the saccus
caecus there are numerous large folds. Pylorus is a small round opening
about 8 mm in diameter. The pyloric sphincter is thick and the
margin of the opening is puckered.

Small intestines

Duodenum is 45 cms. long and 3 cms. wide. Tt arises from the
pylorus to the right of umbilical vein and ventral to the right notch of
liver. Immediately it passes up behind the right lobe of liver and forms
a cork screw like spiral and froms a bend below the portal vein. Into
the convexity of the bend, the hepatic receptacle opens, It then forms
a loop, in the concavity of which, the colon passes from below upward
and bends over the loop. The anterior mesenteric artery is in the
concavity of the loop. It then passes to the left over the base of caecum
below and the stomach in front. Thereafter it descends as the jejunum
into the origin of the common mesentry. The bend of duodenum is
held in a small mesentery attached in front to the liver. For about
15 cms. from the pylorus its mucons membrane has no folds. Thereaftsr
it forms longitudinal and transverse folds forming cells of rhombojd
pattern like the cells of the honey.comb. (Fig.2D) A few solitary glands
and payers patches are seen. The hepatic receptacle opens 25 cms. away
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duodenum after receiving the major pancreatic duct, and opens on the
summit of & large conical papilla on the leteral wall, At the same level By
on the medial wall is another small papilla on the summit of which s the D. MARIAPPA, G.M.V.C.
opening of minor pancreatic duct (Fig. 2C) The interior of the hepatic
receptacle has numerous mucous folds.

- Jejunum is 830 cms, (11 feet) long and 5.5 cms, wide, It ie held
in coils by the mesentery both on the left and right sides of the
abdomen. The coils rest on the floor with thoee of colon above them.
There are few haemolymph glands in this part of the mesentery.
Folds of mucous membrane are as in duodenum

Ileum is the Jast 30 cms. (one foot) of small intestine having a
diameter of 3 cms. It opens into the anterior part of caecum from
below and on right side by forming a conical projection of 2 cms. height
(¥ig. 3B) The ilio-caecal orificeis 4 mm in diameter and folds radiate
from its margin. The mucous folds are predominently lobngitudinal
(Fig. 2E)

Large Intestine

Caecum i8 15 cms. long and 7 cms, wide. It has three muscular
bands—taeniae caect and three rows of sacculations on its walls (Fig. 3-
A). The taenize are—one dorsal, one ventral and the third left. In
front, the base is continuous with the colon &s in the ox, From the
base, the body extends backward to the left iliac region and terminates
in the pointed apex, The base is connected to the visceral face of
stomach. “About its middle in front, it is connected to ilenm by a
peritoneal fold—~ileocaecal fold. Through the floor of the base on the
right side, the ileum projects and opens into it. In front of Heocaecal
orifice, & large circular orifice—Caecocolic orifice i8 guarded by a thick fold

of mucous membrane which forms large longitudinal and oblique
folds, (Fig. 3. B).

Colon is 270 cms. (9 fty long and.its diameter varies from 5 to 8
oms, the widest part forming a large lcop - below the left kidoey. It is
beld in coils by the common mesentery in the left and right parts of
abdomen, overlying the coils of small intestine. The terminal part
passes from below upward through the loop of duodenum, bends over
the loop and passes backward into the pelvis a8 rectum. There are two
- muscular bands—taeniae colt and two rows of sacculations on jtg walls
a¢ in the small colon of the horse. (Fig. 3 A), The bands are along its
attuched and free borders and they are evident, at the initial and terminal
parts and the widest part forming the loop. At the other parts they
are less evident, The mucons membrane in front of the ileocolic orifice
is devoid of folds for a short distance. Thereafter it forms large

Fig, 3
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B transverse folds and the terminal part shows numerous closely set fine
D. Mariaepa, G.M.v.C. folds. (Fig. 2-F). Numerous haecmolymph glands are present in the
mesentery and the arterial arch is close o the bowel.

Liver
(Fig. 3D)

The liver weighs 2:17 kilo-grams and is reddish brown in colour, Tts
diaphragmatic face is strongly convex and the visceral face is deeply
concave. The deep umbilical fissure divides the gland into a larger
right lobe and s smaller left lobe. The posterior border of the left lobe
corresponds to VIII rib and below it rests on the costal cartilages.
The right lobe is very extensive, its posterior border parallels the asternal
cartilages, and contacts the abdominal floor below and the left kidney
above. Its right border shows below a deep wide notch dividing it into
a small right central lobe and a large right lateral lobe. Visceral face of
the left lobe (Fig. 3-E) has the gastric impression. On the dorsal border
between the lobes is a deep groove for oesophagus. The right lobe here,
shows medially an oblique grove for the postcaval vein. Portal fissure is &
deep depression on the right lobe. Below the fissure, in a small depression
is the hepatic duct. A large haemolymph gland is found at the fissure.

The falciform ligament extends on. the abdominal floor from the
ambilicus to the umbilical fissure having the umbilical vein in its free
concave margin, The ligament extends on the anterior face of liver and
splits into two coronary ligaments which extend upto the oesophageal
notch and attach the lobes to the diaphragm.

The gall bladder is absent. The hepatic duct receives the major
pancreatic duct, enters the wall of duodenum in which it expands and
forms an elongated oval receptacle which is 2 cms. long and 1 cm. wide,
and opens on the summit of a large conical papilla on the lateral wall,
25 cma. from the pylorus. The receptacle has numerous mucous folds
forming irregular compartments.

Pancreas :

The pancress is small, transversely elongated and is placed in the
mesoduodenum. It is 5 cms. long and 1:5 cms. wide, dark brown and
lobulated. The major pancreatic duct joins the hepatic duct before it
enters the duodenal wall to expand into the receptacle. (Fig. 4-C.) The
minor duct opens on the summit of a small papilla on the medial wall
of duodenum at the same level as the hepatic receptacle and separated
from it by the width of 3 cms. (Fig. 2-C) '

Spleen

(Fig. 1-E)
It is dark red, elongated and pointed at both ends and wide in the
middle. Ttis 25 cms. long, 5 cms, wide and weighs 107 grams. Itig

Fig. 4
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nearly vertical in position related to the left abdominal wall. Its anterior
concave border is related to the greater curvabure of stomach. The
posterior border is convex, thin, with a nmmnber of small notches. The
left end is thin and pointed ; right end is thick and round. Its visceral
face has the long hilus for the splenic vessels close te the anterior
border, It is intercalated between the two layers of greater omentum
along the greater curvature of stomach separated by a narrow interval
above and a wider interval below.

Kidneys

(Fig. 4-A)

The kidneys are lobulated as in the adult elephant, They are
covered by a dense layer of connective iissue with fat. After removal
of this capsule of fat the surface lobulation which is deep becomes
evident, Ventral face is covered by peritoneum and they are 5 cms,
apart. They are derk brown in colour.

Left kidney (Fig. 4. A-K) is smaller, 10 cms, long, 7'5 cms, wide,
5 cras. thick and weighs 190 grams. It is placed in front of the ilige
crest, ventral to the vertebral ends of last four ribs. The anterior pole is
round and the posterior pole is pointed. The dorsal face is.convex and
ventral face is flat covered by peritoneum. Lateral border is convex
and the medial border iz straight having the hilus. The lobules are
separated by deep grooves. There are 12 lobules ; 10 lobules arranged
all round and 2 lobules in the centre. The bases of lobules are towards
" the periphery and their apices are towards the hilus. Frontal section
of the kidney (Fig. 3-C) shows the cortex, narrow and pale. The
marginal zone is narrow and contains numerous large blood vessels. The
medulls is wider and consists of renal pyramids. Each renal pyramid
has an apex-renal papille which is embraced by a calyx minor. The
calyces minores ubite to form Calyces majores, which are three : one
from the anterior part of kidney, one from the posterior part and the
third from the central lobules. The anterior calyx major receives more
calyces minores. The three calyces majores open into a funnel shaped
renal pelvis which is continued by the ureter that leaves the hilus,

Io the hilus, areter has the renal artery medially and the renal
vein laterally. Artery divides into five branches which enter the hilas.
The veinsare larger and more in number than the arteries.

Right kidney (Fig.4.A-K'} is larger than left, compressed dorsoven-
trally, and weighs 210 grams. It issituated under the vertebral ends of
last three ribs and extends under the iliac crest into the iliac fossa
for a distance of 4 cms. and hence is behind the left kidney. It has
15 lobules ; 10 arranged all round and 5 in the cenire. Lateral border is
more convex than the medial. The anterior pole is pointed and the
posterior pole is round. The hijlus is near the medial border. As
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in the left there are there calyces majores. The renal artery divides into
4 branches which cnter the hilus, The veins are more in number than
the arteries.

Ureters

They are small round tubes passing backward from the hilus and
held in peritoneal folds. They curve downward and backward and then
descend vertically to reach the dorsal face of the posterior part of the
urinary bladder lying at the pelvic inlet. They are 3 cms. apart on the
bladder. The left ureter is 20 cms. long and 3 mm wide, right ureter
being slightly shorter. They pass through the dorsal wall obliquely and
open by slit like openings into the posterior part of the bladder.

Adrenals
(Fig. 4-4)

Left Adrenal is small, pyramidal, with the apex in front snd the
dented base behind, lying ventral to the anterior pole of the left kidney
and dorsal to the postcaval vein. Ttis 4 cms. long, 1cm. wide, 1 cm.-
thick and weighs 5 grams. Adrenal artery reaches the gland from
below, whereas the adrenal plexus reaches it from above.

Right Adrenal is larger, elongated, 5 cms. long, 1 cm. wide, 1 cm.
thick and weighs 8 grams. It is situated along the medial border of the
anterior pole of the right kidney and to the right of postcaval vein.

THE PELVIS :
The Pelvic cavity is small in the foetus, 17 'ems. long having &
transverse diameter of 8 cms. and a vertical diameter of 10 cms. at the
inlet. 'The outlet is about 4 cms. wide. The floor is very narrow and
the upper part of the cavity is wider. The inlet is oval in outline in an
oblique plane downward and forward making an angle of 45° with the
gpine. _
The Peritonewm of abdomen extends into the pelvis dorsally upto
II sacral body to cover the rectum. But ventrally it does not
extend far inside, but covers the bladder and uterus only for a short
distance above the pubis, The vesicopubic pouch is 2 cms. deep. The
vesicogenital pouch and rectogenital pouch are larger and deeper.

Rectum

The terminal colon enters the dorsal part of pelvis and passes
back as a straight tube-the rectum, to open to the st :
It is 25 cms. long. The anterior part has two g
from colon and two rows of sacculations on i .
about 15 cms. which is retraperitoncal, difkcgs6 form the aNg
recti which has a diameter of 10 cms. and itgf v hage no sacculai
The mucous membrane forms longitudinal apd ] rgé_eransverse folds

pr—

() L,~ V- t"' s % )
y R— — N
"‘:Z )'T‘v r*‘ ' ( | - R “.;’: 7

r *

Y 3 A"‘"‘ 1
S e




ana THE INDIAN PETERINARY JOURNADL

Anus

The anue is situated below the root of the tail. Tis lumen-anal
canal 18 5 ems. long and 55 ems. wide. 1lbs internal opening into the
ampulla has & number of radiating folds of mucous membrane. Itg
external orifice is contracted forming a round prominence with g central
depression.

Ovaries
(Fig. 4-B)

The ovaries are situated in the abdomen in front of the pelvic
inlet, ventral to the illac crest and the posterior poles of kidneys. FEach
is an oval body, flat on sides, with a straight anterior border and g
convex posterior border. Each ovary has in front a fat body
(Fig. 3. F' & 4.B) consisting of a number of long peritoneal fringes with
yellow fat as seen in lower vertebrates-amphibia. Each ovary is 25
cms. long and 18 cme. wide. It is enclosed in a thin browh vascular
ovarisn bursa which opens in front by a slitof 1 cm.in length- The
.hilus is in the middle of the anterior border. The Mesovariwm contains
blood vessels and connects the ventral face of the kidney to the
anterior border above the hilus. The anterior border below the hilus is
connected to the anterior end of the uterine horn by the ovarian ligament
which contains plenty of plain fibres, At the hilug the ovary is
lobulated showing 6.8 round eminences. In the ovarian bursa the
fimbriated end of the oviduct is placed behind the ovary with its osteum
in close relation with it., The osteum is n slit of 4 mm length with
mucous folds radiating into the bursa.

Oviducts

Each is & tortuous tube, 8 cms. long, in the anterior part of the
broad ligament of the uterus, extending from the ovary to the uterine
horn. The tube is 3 mm in diameter to start with from the imbriated
end, forms three bends and is reduced in diameter to 1 mm at its end
opening into the end of the uterine horn.

Uterus
(Fig. ¢-B)

The body of wuterus ie placed on the posterior part of the bladder
at the pelvic inlet. Ib 15 2-5 cms. long and 25 cms. wide. From the
body in front, arise the two cornua or horns which are united to each
otber for about $ ems. giving n falseappenrencetothe body being longer.
Each horn i3 15 cmse. long and 2 cms. wide to start with but jgradually
becomes narrow and pointed atits ovarian end. Affer the horn parts
company with the other, it passes transversely and then passes upward
and forward to reach the ovary in front of the pelvic inlet. It opens
into the body by a vertical slit of 1-25 cms. length. The cerviz ot o8
wlerus 18 375 cms. long and 2.5 cms. wide, its wall being 05 cm. thick.
It opens into the body in froni by a narrow opening of 075 cm. width,
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1t opens behind into the vagina by a circular opening of 1 cm. diameter.
Its lumen—the cervical canal is sbraight with longitudinal folds of
mucous membrane. Formwz vagines is all round the o8 uterus, The
mucous membrane of the body forins four rows of longitudinal folds on
the floor, In the born it forms thick wide ridges.

Vagina
(Fig, 1-B)

The vagina is a musculo-membranous tube, G:5 cms. long and
375 cms, wide. On the floor the mucous membrane froms two rows
of large longitudinal folds. In front it is attached to the os uterus
in a manner, forming fornix vaginae all round. Behind, it narrows and
forms a constriction at the level of the superior ischiatic spine, to open
into the urinogemital canal by 2 small round opening of 05 c¢cm
diameter. The urethra passes through the floor of vagina obliquely
for about 2:5 cms. and opens into a diverticulum of urinogenital canal
below the vaginal constriction. The wurethral meatus is 4 mm in
diameter,

Urinogenital Canal
(Fig. ¢-B)

It is a long wide musculomembranous tube extending from the
vaginal constriction to the vulvar cloft between the thighs. It consists
of 3 pelvic and an exirapelvic part. )

The pelvic part is 5 cms. long and 875 cms. wide, compressed
dorsoventrally, lying on the pelvic floor and related dorsally to rectum.
Below the vaginal constriction, it forma a ventral diverticulum. At the
opening of the vaginal constriction, the mucous membrane formsa
thick ridge projecting like a shelf that overhangs the diverticulum.
From this shelf, two pairs of large mucous folds pass back into the wall
of urinogenital canal. The dorsal pair of folds with the shelf form a
crescentic ridge—the Aymen. The dorsal folds pass into the roof of the
canal and the ventral folds into its lateral walls. On the floor of the
canal are two median folds, All these six folds continue into the
extrapelvic part forabout 5 cms. below the ischial arch (Fig 3 F & 4.B).

The extrapelvic part bends over the ischial arch, runs downward
and forward to open at the vulvar cleft. Ibtis 18 cms. long and 6 cms.
wide. It is suspended from the pelvic symphysis by an elastic double
fold-suspensory ligament. 16 opens 1nto the posterior part of the vulvar
cleft behind the glans clitoris by » round opeming of 1 cm. diameter.
About 6 cms. below the ischial arch, there are two canals in the
posterior wall, close to the median line. They open below by large
slits of 3 mm width, The dorsal ends of the canals are blind. These
are described by others as Bartholins glands. (Fig.4-B.) The right
canal is 23 cms. long and the left is 2 cms. long. The mucous

3
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membrane of the floor below the ischial arch has few longitudinal folds
and thereafter the lower part of the canal has no folds.
Vulva

The vulva i3 situated between the thighs, 8 cms behind the
umbilicus, Labia vulve are 75 cms. loog and vulvar cleft faces
downward and backward, The skin round the vulva is soft, pliable and
hairless. In the anterior part of the cleft is fossa cliforis which is
1°25 cms, deep and 2'5 crus long., From the fossa about 2 cms. length
of glans clitorie projects downward and forward. Posterior part of the
cleft has the opening of the genital canal behind the glans clitoris.

Clitoris

The clitoris is very long consisting of & root, body and the glans.
The root has two crura-each being 5 cms. long and 1 em. thick and
round, attached to the side of the ischial arch. The crura unite below
to form the body-corpus clitoris which is 15 cms. long and 1'5 ems. thick
extending in the anterior wall of the genital canal. The glans clitoris
is 2'5 cms, long and 1'5 cms. thick, placed in the fossa clitoris in the
anterior part of the vulvar cleft. Its ventral face has the deep urethral
groove extending upto the tip.

Bladder
(Fig. 4-B)

The urinary bladder is small and pyriform, lying at the pelvic
inlet. Most of the anterior part of fundus extends on the abdomial
floor. It is 12 cms. lobg and 5 cms. wide. The fundus becomes
narrow in front and its anterior end is continued by the wrachus to the
umbilicus. The posterior part of funds on the pelvic floor is wider
and forms the neck or cerviz which opens behind into the urethra.
Trigonum vesicae in front has two slit like openings of ureters 1-5 cms
apart and 1'5 cms behind them is the internal urethral orifice. Mucous
membrane of the trigone is pale and devoid of folds. Lateral to the
bladder are the peritoneal folds.-lateral ligaments of bladder containing
the umbilical arteries. A median wmbilical fold on the floor of abdomen
has the urachus in its free margin. '

Urachus
(Fig. 4-B)

The urachus extends from the vertex of the bladder to the
umbilicus. For about 5 cms. after its origin it is triangular in section
with the sides being 6 mm wide. Thereafter it becomes flattened and
very Darrow, being reduced to 3 mm in diameter and the wall is very
thin. It runs along the posterior border of the right umbilical artery
with the left artery by its side. The urachus in the abdomen is 15 cms.
long and extra-abdominal part is very narrow and thin walled opening
into the allantois.
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Urethra

It is o short wide thick walled tude, 3 ems, long and 2 cms. wide
with a lnmen 1 cm. wide. It arises form the neck of the bladder and
passes in the floor of vagina obliquely for abont 2 cms and opens into
the diverticaim of the urino-genital canal. The urethral meatus is 8
mm. wide.

Discussion

The obliteration of the pleural cavities in the later stage of foetus
a8 observed by several workers isconfirimed in this study. In the early
stage they are present as noted by Eales(1929) in her specimen of the
African species of 21-0 cm. C. R. length, Rajagopal (1956) has recorded
progressive obliteration of the cavities in the smaller specimens and
total disappearance in the larger specimen. Some of the previous
workers as Moulin (cited by Blair 1710) and Mojisisovies (cited by Fales
1929) have regarded such condition as pathological and Vasse (1917)
cited by Eales (1929) claimed that the cavity existed in an African
elephant examined by him immediately after death.

Rajagopal (1956) has studied the intrapulmonary bronchi and
their relations to the pulmonary artery in foetus F 3 only. According
to him, each bronchus divides into two main branches, cranial and a
caudal. The right bronchus divides sooner than the left bronchus and
its cranial branch is the eparteriul bronchus. The caudal branch of the
right bronchus and both branches of the left bronchus are hyparterial.
He has illustrated the lungs (not in their natural position) showing the
structures in the hilus to agree with the description., In this study, the
intrapulmonary bronchi and their relations to the pnlmonary artery are
found to be similar to what obtains in other animals as ox and horse,
The apical bronchi of both the lungs (in their nataral position) are
eparterial. The apical bronchus of the left lung is not hyparterial as
reported by him, unless the lung is viowed in an unnatural position with
the base ventral and apex dorsal, as illustrated by him,

Rajagopal (1956) haa reported that the cavities of the ventricles
extend into the apicies below the level of incisura cordis. In this
specimen, the cavities stop at the level of incisura cordis. The valves
in the right auricle described by Miall and Greenwood (1929) and
Rajagopal are similar to what is observed in this study, though they
have not emphasised the large extensive eustachian value forming &
gemitunnel.

Rajagopal (1956) after discussing the pattern of muscle fibres
in the oesophagus as described by others, concludes thaf, in the
elephant, horse and ox, two sets of spiral fibres are present, but
the longitudinal layer is present throughout in the elephant, whereas in
the horse and ox, it is present chiefly at the ends. In this specimen, it
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is obaerved that the pattern of the muscle fibres is similar {o that of ox,
horse, dog and other animals, consisting of an outer layer of longitudinal
fibres and an inner layer of circular fibres, It is striated muscle
throughout as in the ox and dog.

Rajagopal (19568) has observed that the accessory pancreatic duct
opened 35 cms. distal to the opening of bile duct. In this specimen
the minor pancreatic duct opens on the opposite wall, at the same level
as the bile duct.

Three taentae caeci and three rows of sacculations in the walls
of caecum as observed by Miall and Greenwood agrees with this study,
but Rajagopal (1956) says that three taeniae are present but saccula-
tions are absent in the foetuses. Sacculations of the walls of the
bowel is due to the taeniae. Two faeniae coli and two rows of
sacculations in the walls of colon noted in this specimen have not been
observed by others.

The number of renal lobules noted by Rajagopal are few in each
kidney, whereas they are 12—15 in this specimen which is 8 cms.
larger than F' 2 and 8 cms. smaller then F 3 and F 4 of his specimens.
He states that there are no renal papillae in the foetuses and agrees
with Schulte (1937) who did not find the papillae in his adult specimen.
In this study, & frontal section of the kidney has revealed that each
renal lobule has its renal pyramid and renal papilla resembling the
kidney of the ox.

The ovaries are slightly lobulated in this specimen as reported by
Whateon and Farbes (cited by Watson) in their Indian and African
species and also by Rajagopal. Each has a fat body in front, which is not
reported by others.

The mucous folds of uterus, vagins and urinogenital canal agree
in general with the observations of Rajagopal.

Watson described a complete septum in his specimen dividing
the uterus and vagina into right and left halves so that vagina opened by
two orifices into urinogenital canal. This specimen and those of
Rajagopal do not show this condition.

Summary

1. The plenral cavities in the elephant undergo progressive
obliteration in early stages of the foetus and totally disappear in the
later half of foetal life. .

2. Unlike in man, the apical bronchi of both lungs are eparterial
a8 seen in other animals.

3. The eustachian valve is very large and extensive forming a
semitunnel.

4. The cavities of ventricles do not extend into the sapicies
beyond the incisura cordis. There are no moderator bands,
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5. The oesophagus has striated muscle throghout asin the ox
and dog. The pattern of arrangement is similar to that in the ox,
horse, dog and other animals, consisting of an outer longitudinal and
an ipner circular layer.

6. The minor pancreatic duct opens at the same level as the
bile duct in the opposite wall.

7. There faeniae caeci and three rows of sacculations in the walls
of caccum and two taeniae coli and two rows of sacculations in the
walls of colon are noted.

8. Foetal kidneys have more number of renal lobales than the
adult. Each lobule has a renal pyramid and a renal papilla, resem-
bling the sturcture of the kidney of the ox.

9. The ovaries are slightly lobulated and placed in bursa as in
bitch. Each has a fat body in front.

10. The exact pattern of mucous folds in uterus. vagina and
urinogenital canal has been noted.

11. In the elephant, the clitoris is enormously developed in
ralation to the urinogenital canal.

EXPLANATION TO FIGURES

ig. 1, A: Left lung and B: right lung, lateral view: a, apex; b, base; al, apical
Fig. 1 lobe ; ol, eardiac lobe; dlg diaphrl;gmatxc lobe ; cn, cardiae notokh.

A': Left lung & B': right lung, medial view: &, apex; b, base; H, Cardiac
impression ; V, groove for left precaval vein; V1, groove for right precaval
vein ; ab, groove for aorta; V' groove for posteaval vein and right phrenie
nerve; br, bronchus; P, pulinonary artery; v, posterior pulmonary vein;
o snterior pulmonary vein, Interrupted line indicates mediastinal reflection,
G: Ventral view of thymus; 8, apex; b, base; 1, left lobe; r, right lobe; f,
medisn fissure.

D: Lateral view of spleen.

Fig. 2. A: Anterior view of the heart: &, aorta, D, ductus anteriosus; P, pulmonary
artery ; r, right ventricle; 1, left ventricle; f, incisura cordis, ca, coronary
arbery.

B: A, right auricle opened ; E, eustachian valve,

: denum opened. Arrow above shows the large papilla with the opening
gf h]e):e&iec receptﬁcle and the arrow below shows the small papilla with the
opening of minor pancreatic duct.

D: Dudoenum opened showing the pattern of mucous folds.
£ : Ileum opened showing the pattern of mucous folds.

, Fi Torminal parb of colon showing the pattern of mucous folds,

! . . ; ase of cascum; c, body of
Fig 5. A Orecum & s sl dale
B: Caecum opened: C, caecuin; 1C, ileocaccal opening C', caecocolic opening
cl, colon.

. tal section of right kidney: G, cortex; M, marginal zone with blood
ge'sg:? P, renal pyramd; p, renal papilla ; m, calyx minor,

1

”
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Fig. 3.

1.

10,

1L,

12,

13.

14,
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D: Anterior view of liver: P, posteaval vein opened; or, cesoph )
1, loft lobe: R, right loba; lv, left hepatic vein: rv,’rightphe;g:fihnsggj
fl, faleiform ligament, ;

B : Visceral face of liver; os, ocsophageal notch: P, secti t B .
r, noteh ; uv, umbilical vein. on of portal vein:

F: Uterug, vagine and urinogenital eanal opened showing wucous folds ; f, fat
body ; b, body of uterus; os, cervix; v, vegina; ve, vaginal constriction; U
urinogenital canal. B

A: Ventral view of kidneys: K, right kidoey; K', loft kidney; V -

Ar, renal artery ; U, ureter; 4, ;ight adrenal’and at left a.drenzl. ¢ renl vein,

B: genitalin: f, fat body; ov, ovary: horn of urterus; s, slit

opening into bohy; b, body of uterug; fi, mucoun folds; C, (:e:vi‘:iltggsg?
, vagina; hy, hymen; Ug, urinogenital canal - palvic pars: Ug‘l—extn;

lvic part; bg, slits - openings of Bartholin’s glands, Bl . ?
%er. urachus ; %r' urethra. § + Bl bladder ; u, ureter;
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STUDIES IN THE PHYSIOLOGY OF THE CAMEL
(Camelus dromedarius)
Part I. Cellular Blood Constituents

By

Baupiz K. Soxt'
and
A, C, AcgarwarLa®

Hajasthan College of Veterinary Science und Animal
Husbandary, Bikaner.

Camel, “ the Ship of the Desert,is the main if not the only
means of transport in the desert areas of India, China, Africa and
Middle-East countries. Iospite of the modern advances in the field of
mechanisation of transport, no machine has yet been able to replace
this *queer’ looking animal for carrying heavy loads and persons from
place to place in the deserts.

Due to inadequate facilities for scientific work in the areas where
this animal is in use, hardly any detailed investigation work has been
done to study the physiology of the camel. The oft-quoted book of
Leese (1927) — A Treatise on the one-humped camel in health and
disease —deals mainly with camel husbandry. Recently, however, the
workers at the Duke University, Durham (U.8.A.), in collaboration
with the Centre de Recharches, Sahariannes, Beni Abbes, Algeria, have
done some excellent work on the water-balance of the camel which is
reported in various issues of the American Journal of Physiology.

Bince there was not enough information forthcoming in the
available literature about the physiology of the camel, a series of
experiments has been planned on this subject.

The blood constituents of the different species of domestic and
other animals have been studied by a number of investigators in diffe-
rent countries, but the authors have not come acrose any work on the
Haematology of the camel. For routine laboratory tests, the determi-
nation of red and white cell numbers, differential leucocyte count and
the haemoglobin coacentration are some of the items generally done.
This paper reports a study made to determine the values of these
cellular constituents of camel blood.

—

(1 Dr. Balbir X. Soni, B.V.8c.,, M.B¢c., Ph, D., Prolessor of Physiology &
Biochemistry, Rajasthan Collegr of Veterinary Science & Animal Husb&mfry,
RBikaner,

(2) Lt Col. A. C. Aggarwala. B.Se. (Hone): M.RB.C.V.S,, ALRO, P.V.S.
(Class 1 Retd.), Principal and Professor of Veterinary Medieine, Rajasthan College of
Veterinary Science & Aninal Husbandry, Bikaner.
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Experimental

Ino all, 95 adult male camels (cunmelus dromedarius) of ages varying
from 5 years to 16 years, were used in this study that was conducted in
the months of May, June and July 1957. Presh blood collected from
the left jugular vein of the camels in the sitbing position was used for
the determination of Haemoglobin, Total cell-count and differential
leucocytic count,

Haemoglobin expressed as grams per 100 e.c. was determined by
the EKKA Brand of Haemoglobinometer and N/10 Hydrochloric acid
was used as the diluting fluid.

The total cell.-count was done in the counting chamber with
improved double Neubauer Ruling. Hayem solution (composed of
distilled water 200 ml,, sodium chloride 1 gram, sodium sulphate 5 grams
and mercuric chloride 0-5 gm.) was used as diluting fluid for erythro-
cytes, and 5% glacial acetic acid tinged with methylene blue was the
diluting fluid used for the count of leucocytes.

The differential count of leucocytes was done from the smears
prepared from fresh blood stained by Leishman’s stain, A total of 100
leucocytes was counted, and thus the percentage of neutrophils, lympho.
cytes, monocytes, eosinophils and basophils was determined.

Results and Discussions

Haemoglobin : In the 95 normal adult male camels the Hasmo-
globin values varied from 11 to 22 gms per 100 ml. of fresh blood. This
averages to 1552 gms. per 100 ml, with a standard deviation of + 2:43.
When compared with the Haemoglobin content of the blood of other
animals, this value for the camel is rather on the high side. The average
for cows is reported as 12'03 (Miller, 1931), sheep 12'4 + 1'4 (Holman,
1946), and dog 13'01 (Mayerson, 1930). The figures 14'69 + 1'56 report.-
ed by Hansen ¢t al (1950) for the Thoroughbred stallion and 14'323 +
1651 for mules reported by Sastri and Dhanda (1953) seem to closely
approximate those of the camel.

The frequency distribution (Fig. 1) shows that about 88% of the
apimals under study had their Haemoglobin content between 13 to 17
gm./100 ml, of blood.

Total Cellscount: The erythrocytes which were elliptical and
bi-concave averaged 82 + 2:22 millions/cu. mm. of blood, the values
varying from 5 to 13 millions/en. mm. The frequency distribution
(Fig. 2) in this case indicates that ahont 77% of the camels whose blood
was examined had erythrocyte count between 6 to 9 miliions/per cu. mm.
A similar variation and frequency distribution has been reported by
Mayerson (1930) for the erythrocyte count in the blood of normal dogs.

Percent of Animals
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FREQUENCY DISTRIBUTION OF CELLULAR
CONSTITUENTS OF CAMEL BLOOD.
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Fig. 1. Haemoglobin (gin. per 100 ml.)
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Fig. 3. Leucocyte Count (Thousands per oun. mm.)

The total leucocyte counts of the camels varied from 13 to 29
thousands per cubic millimeter with an average of 2007 thousands anda
standard deviation of + 3-58 thousands. This wide range of the leucocyte
count does not seem to be peculiar to this animal alone because the data of
Albritton (19565) show tha$ the ranges of variation for different animals,
such as horse, cattle, pig and chicken are quite considerable ; in the case
of chicken, it is 16 to 40 thousands per cubic millimeter. The frequency
distribution (Fig. 8) is quite siwilar to the one reported by Mayerson
(1930) for dogs and shows that about 80% of camels had a lencocyte
count between 17 to 238 thousands/cu. mm.

Differential Count of Leucocytes: The table below gives the
average and standard deviation in percentage of different leucocytes
in camel blood and compares the same with similar values for other

_ruminaats, as collected by Trantman and Fiebiger (1952).

Mean and Standard Deviations in Percentage of Different Leucocytes.

Types of Camel Ox | Sheep

Leucocytes | Average S::’&ig;g Average g::iﬂ?;g Average ‘ g:fﬁ‘i?ﬁﬁ
Lymiphocytes ...{ 460 + 9.7 | 52:0 + 150 \ 68-0 ! + ;;_‘
Neubrophils  ...| 387 + 88 30-0 + 100 % 240 ‘ :i' 50
Monooytes | 57 + 33 7.0 + 40 | 30 4+ a7
Eosinophils ...| 935 | + 47 00 | + 70 o | s
Basophils >1 — — - - ; o _

The camel blood, like that of other raminants, pre-dominates in
lymphocytes. This is different from that of monogastric animals, like
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man, horse, dog and cat, where the neutrophils are the commonest
lencocytes.

The standard deviations of the values of camel blood which are
messure of the expected variabiliby in the results are not higher than
those reported for the ox and sheep, showing that the camel has practi-
cally the same or even smaller range of variability as compared to the
ox and sheep.

Summary

The average values along with the standard deviation of the diffe-
rent cellular constituents of camel blood are presented. The following
table gives the averages and 95% ranges caleulated by the use of standard
deviation of the various cellular constituerts studied. By thie method
which is also adopted by Albritton (1955), the information on variability
is presented in an easily comprehensible and directly usable form and
there is no need to perform calculations as is necessary when only the
standard deviations are reported,

i Average 95 % range ™

: |
Haemoglobin ‘ 155 gns, /100 c.c. 10-6-20-8
Total Erythrocytes ceo b 8-2 millions/fcu, mm, 3-8-12-6
Total Leucocytes ... | 20-07 thousand/cu, mm. 12:0-27+2
Percentage of Liymnphoeytes | 46+0 9% 96-5-65-4
Neutrophils 887 9% 21-1-58-8
Monocytes 5-7T% 0-12-3
Eosinophils 9-5% 0-18:9
Basophils >1 —

In the absence of any other such report on camel’s blood, the
suthors are nnable to compare their results with other similar work.
The results are, however, compared with the values obtained in the case
of other farm and laboratory animals by different investigators.

Acknowledgements

The authors are indebted to Major A, 8. Thapar without whose
nelp this study would not have been possible. Thanks are also due to
Messra. Krishnan I.al Rao, B.v.sc, A. P, Asopa, B.8c,, LL.B,, @.B.V.0,
and P. D. Mathur, B.v.sc., for their assistance in taking blood samples.

REFERENCES

Standard Values of Blood, Philadelphia
1955,
8ix Blood Values in Thorough-bred
Stailions, Mures in foal, barren Mares
and Weanlings. Ky Agr. Exp. Sta. Bull,
858, 1950,

H. 4. ... Olinical Haematology., In Boddie's Diag-
Holman, Ly nostic Methods in Veterinary Medieine,
Ed, 2, Edinburgh, 1946,

Albritton, E. C., &,

Hensen, M. F,, ¢t al



214 THE INDIAN VETERINARY JOURNAL
Lesse, A. S, .« A Treatize on the One-humped C i
' Health and Disease. Liuclolll,lshir:,l uf‘.!ul'?
Mayerson, H, 8,, .. Anat, Ree, 47, 139.
Miller, W. T., + The Bloed Picture in Healthy Caitle and

Catble Affected with Johne's Disenge,
Thesis Cornell University, 1931 Quoted
by Dukes, H, H., The Physiology of
Domestic Animale. Ithaca, 1955).

Sastri, G. A,, and Dhands, M. R., 1958, Ind. Vet. Journ, 29, 395.

Trautman, A., and Piebiger, J., «+ Fundsmentals of Histology of Dotmestic
Animals, Ithacs, 1952,

RINDERPEST AND ITS CONTROL
LATEST POSITION WITH REGARD TO VACCINES EMPLOYED

By

M. B, DEAXRDA
and
M. 8. MENON,
Indian Veterinary Research Institute, Mukieswar-Kumaon.

Rinderpest in India still stands out as a deadly disease of cattle
buffaloes, sheep and goats taking a fairly heavy toll every year a.nci
affecting all types of animals, mostly the young and healthy stock in
good condition, thus resulting in huge economic loss. Although cattle
sand buffaloes are principal sufferers, sheep and goats and even camels
sometimes get the disease, not infrequently in the form of outbreaks,

India has launched a campaign for the mass vaccination of live.
stock against rinderpest with the ultimate object of its eradication from
the country. The work of mass vaccination was first started on 1-10.54
in the form of a pilot project in the States of Andhra, parts of Coorg
Mysore and Hyderabad and certain districts of Bombay. Madms,
Kerala and a portion of Mysore being free from the disease, were lefl';

out of the pilot project with quarantine statione established in stratagic
places to prevent fresh infection.

The work progressed very satisfactorily in all the states and as
many a8 53,77,980 heads of cattle and buffaloes were vaccinated up to
the end of 31st March, 1956.

Advent of New Vaccine Strains. —~With the recent advances in
attenuated strains of rinderpest virus viz,, goat-adapted rinderpest virus
lapinised rinderpest virus and the lapinised-avianised rinderpest viras
the veterinary profession has at its disposal all the means for not only
combating this scourge but also for eradicating it completely from this
country.
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Varying susceptibilitics,—KExperience has shown that there is a
great variation in the susceptibility of cattle and buffaloes as it seems to
vary not only in different species, but from breed to breed within the
species and also from one individual animal to another. Thercfore, no
single vaccine could be safe or economical for immunising the entire
animal population with such varying susceptibilities,

In some countries like Egypt, gont-adapted virus could be used
for vaccinating most of the animals susceptible to rinderpest, but in
other countries like, China, Japan, and Korea where some breeds of
animals exist which do not stand goat-adapted virus and which exhibit
severe reaction with a certain percentage of mortality even to an inocu-
lation with lapinised rinderpest vaccine, which is much milder than the
goat-adapted strain and which hardly produces any reaction even in
European and Eurcpean cross-bred and hill cattle in India. This lapi-
nised strain has proved to be quite safe for animals of varying suscepti-
bility in most parts of the World excepting Black Japanese Cattle, water
baffaloes of China and XKorean cattle which are hyper-susceptible to
rinderpest. In order to protect such animals against rinderpest a still
milder strain, lapinised-avianised vaccine had to be evolved.

Position in India.—In India, we are in a happy position as most of
our plains cattle and buffaloes and even some hill cattle and also those
in hilly valleys can tolerate the goat adapted virus admirably well.
However, there still are certain breeds like, the pure European and
European-cross bred cattle and Ladak valley cattle, which react severely
to goat-adapted virus and for the prophylactic vaccination of these
animals we need a vaccine milder than the goat tissue vaccine,

The Goat adapted virus.—The Mukteswar goat-adapted strain,
evolved by Edwards in 1927, has been in use in India ever since 1931.
Although in early stages, it often proved too strong for certain types of
cattle and buffaloes in India resulting in severe reaction in some breeds,
notably the European and hill cattle and buffaloes, it has lately under-
gone further attenuation to a very considerable extent with the result
that it is now considered quite safe for most of the cattle and buffaloes
met with in the Indian plsins and slso for hill cattle in certain tracts
guch as those in the hills of Kumaon region, Himachal and the Punjab
States and in the valley of Kashmir. Being a strain quite fixed in its
charactera, especially in regard to its virulence and antigenicity, it pro-
vides a highly suitable product for the prophylactic vaccinabion of all
cattle and buffaloes met within the regions indicated above, The tissues
of the goats used for the production of the vaccine have a high virus
content and render vaccine production quite an economical proposition
with the result that a dose of freeze-dried vaccine costs as little as 7 pies.
In a freeze-dried form, the vaccine is quite stable and can be safely
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transported on ice to places of vaccination. Under refrigeration condi-
tiona the vaccine remains viable for long periods thus ensuring its
delivery in the field in a fully potent form. The immunity conferred
by the product is so strong and durable that the vaccinated animals
can withstand without showing any visible rcuctionaf challenge with
highly virulent virus which will cause death of susceptible animals in a
matter of days.

Thus, in the goat-adapted vaccine, in a freeze:-dried form we have
a highly effective weapon for prophylactic vaccination of 3 majority of
the cattle and buffaloes met with in the plains of India snd a product
which can, with considerable succesp be employed for controlling out.
breaks of the disease in their early stages through the play of interference
phenomenon.

It must be mentioned here, however, that instances have been
brought to the notice of the authors when the product was reported to
have failed to afford protection against the disease. The authors cannot
help to point out thab such failurcs cannot but be attributed to the
vaccine becoming inert due to improper handling either during siorage,
transport or reconetitution and inoculation. The fact that the vaccing
is a live vires suspension liable to deterioration as & result of exposure
to atmospheric conditions must not be lost sight of in handling the
product.

Lapinised Rinderpest Vaccine.—Since its receipt in India in 1948
at its TO5th passage level the Nakamura III strain of lapinised virus has
been the subject of intensive research at Mukteswar. Ib has undergone
about 845 further serial passages in rabbits and has reached its 1840th
passage. During this period the virus has got completely ‘ fixed ' in its
characters, having acquired o high degree of virulence for the rabbit
species and lost its virulence completely for other species of
animals susceptible to rinderpest such as cattle, buffaloes, goats,
sheep etc. The most remarkable feature of this mutation, how-
ever, i that the sirain retains its antigenicity to the fullest extent.
Extensive trials carried oat throughout India over & period of several
years involving nearly 30,000 animals have shown that the vaceine io
quite safe for the various species of animals, suaceptible to rinderpest as
well as for all breeds of cattle and buffaloes met with in India including
the highly susceptible European and European cross-bred animals and
animals of hilly tracts including those of Ladakh valley. The vaccine
is, also, absolutely safe for animals of all age groups including lactating
cows and buffaloes and animals in advanced pregnancy. Neither appre-
ciable reduction in milk yield in lactating animals nor abortion in preg-
nant animals have been noticed during our extensive trials. The imma-
nity ‘conferred by its nse, has, on tests, been found to be lasting for as
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least 5 ycars, the longest period so far tested, which is quite satisfaclory,
indeed.

It would thus appear that this strain of rinderpest virus is ideal
for adoption for mass immunisation work, However, thelarge scale pro-
duction of this vaccipe is beset with great difficulties due to the large
numbers of rabbits required for its production since breeding of rabbits
in sufficient numbers free frow disease is an equally difficult proposition,

Lapinised Goat-Reactor Virus.—The idea of using virus from the
tissues of reactor goats inoculated with lapinised virus has not met with
guccess 88 the virus does not attain a sofficient titre in the tissues of
goats even after several serial passages.

Lapunsed-avianised Virws.—This strain of rinderpest virus has
been evolved by adapting the rabbit strain to grow and propagate in the
developing chick embryo. For proper adaptation, the virus had to be
passaged first on the membranes, and then the whole embryo by the
inoculation of the virus through the intravenous route. In initial stages
the tissues of the infected embryo showed very low titres, not more than
11200, but as a result of regular serial passages, 4 titre of up to 1 64000
has been attained which would render vaccine production guite econo-
mical. 1t has been estimated that about 100 doses of vaccine in a freeze-
dried form can be obtained from a single egg. The virus seems io be
milder than the lapinised virus and thus can be safely used for vaccinat-
ing all susceptible stock in the country. It appears that the strain
would be a good substitute to lapinised virus. Some field trials have
been carried out with this new product and the results of such tests so
far indicate that the vaceine is absolutely safe for all species of animals
and confers quite Solid immunity gs judged by the fact that on challenge
with a highly virnlent virus the vaccinated animals prove absolutely
refractory, while the controls almost invariably succumb.

It may be seen from the above brief account of different rinder-
pest vaccines that :

1. All plains catble and buffaloos as well as animals in the hilly
regions of Kumaon, Kangra, Himachal Pradesh and the Punjab hills up
to a height of about 4500 to 5000 fect can be eafely vaceinated with the
freeze.dried goat tiesue vaccine and

2, All European and European cross-bred animals and cattle and
buffaloes in the higher regions, say above 5000 feet, should be vaccinated
with lapinised ot lapinised.avianised freeze.dried vaccine, whichever can
be produced easily.

Difficulties wn the Field —The most important consideration in
wass immunisation of cattle in a vast country like India with its varying
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climatic conditions is the question of transport of vaccine in a viable
form and of fully safeguarding against a loss of its poteney up to the
time it is inoculated into the animal since the success of the campaign
would depend primarily on this one issue. In order to ensure this, it is
nevessaty to store the vaccine under ideal condifions. The freeze-dried
vaccine can be stored in bulk in a deep freeze cabinet over long periods
without, in any way, imparing its potency. This should be done either
at the Production Centre or at a Central Distribution Centre in the
State from where the vaccine should be distributed to scenes of opera.-
tion on ice in thermos flasks. For immediate use, the vaccine must be
reconstituted in cool saline and the whole of the reconstituted vaccine
should be used up within a period of two hours. At no stage after it
leaves the Distribution Centre, up to the time it is actually injected into
an animal, should the vaccine bs exposed to direct sun or kept under
conditions where the temperature may go beyond 25°C (77°F). Even at
this temperature, it should not be allowed to remain for more than
2 hours.

~ Another important point to be borne in mind is that the vaccine
a8 issued from all Centres of production should have a uniform potency
g0 that the product issued for immunisation has & full complement of at
least 40 minimum infective doses per vaccinating dose. This can be
ensured by regularly testing, at least, every fifth batch of vaccine to
determine its titre at the Production Centre and at least every temth
batch at Mukteswar on hill cattle, which have a uniform susceptibility
to rinderpest and are the most suitable cattle for testing the vaceige,
Titralions carried out on non-descript buffalo calves having great indivis
dual varistions in susceptibility may often give erzratic results and thus

resulb in the issue of a product whose potency cannot be fully
guaranteed. '

In difficult localities having inadequate transport facilities, the
progress of work would necessarily be slow but in order to ensure the
success Of the campaign it is necessary that all possible precautions
should be taken to achisve effective immunisation end to thie offect
proper education of the field staff is absolutely necossary.

In order to further ensure proper immunisation, challenge of a
small proportion of animals out of those vaccinated in different localities
at suitable intervals with a virulent culture is highly desirable. Need-
less to say that such tests should be carried out under properly eontrol-
led conditions and by highly technical staff 5o as to prevent the spread
of infection from such places although the actual danger of this may be
very little in view of the fact that tests would invariably be carried out
in areas where mass vaccination has been carried out.
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Summary

After making a brief comment on different rinderpest vaccipes
it is concluded that no single vaccine can be uged safely for immunising
all the cattle population against rinderpest. It has been further discus-
sed that the bulk of the plains cattle and some hill cabtle can be safely
vaccinated with freeze-dried goat adapted virus,

For the vaccination of more susceptible stock and animals in
advanced pregnancy vaccines prepared from milder strains like lapinised
rinderpest virus or lapinised-avianised virus should be employed.

Though lapinised virus is (nite satisfactory in all respects it is
not economical to be used for mass vaccinations, due to its high cost of
production. Lapinised-avianised vaccine will prove a good substitute to
lapinised vaccine for immunisation of more susceptible stock against
rinderpest. The desirability of titrating freeze-dried goat tissue vaccine
produced at various Centres in highly susceptible hill cattle to get &
product of uniform potency is stressed.

Attention is also invited to the nccessity of observing proper pre-
cautions in regard to the storage, distribution and reconstitulion for use,
of the vaccines so as to ensure effective immunisation as the success of
the eradication campaign essentially depends on these factors.

HAEMONCHOSIS IN A CAMEL
By

D=r. M. 8. Puronit, ¢.B.v.C., (Pat.), M.gc., ph.p. (Michigan),
and
K. R. LopHA, 6.B.v.c. (Bomb.), D.v.p. (Madras).

Animals which live under unhygienic and insanitary conditions
are predisposed to various parasitic infestations and the camel is not an
oxception to it, The north-west region of Rajasthan is almost an arid-
zone and camels graze in this area on irees and bushes and yeb the
possibilitics of parasitic infestations in this animal are many. It is for
the firsb time that the authors have been able to record a caze of
Huaemonchosts i Camed in the Civil Veoterinary Hogpital, BDikaner.

Rudolph (1803) was the first to discover certain strongyloid worms
in the stomach of ruminants and he named them as Strongylus contorbus.
This remained to be a single genus affecting various ruminants for seve.
ral years till Ransom and his associates (1911) conducted certain experi-
ments and recorded various differences in these parasites affecting diffe-
rent species of animals. These workers found out marked differences
in the length of the spicules, the distance of the hooks from the tips of
the spicules und the shape and size of the appendages of the genital cone,

]
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Similar differences were recorded in the vulvar proecsses of the females
apd in the end they described that the strains affecting the sheep and
cattle are different ones. Those affecting the sheep were named
H.contortus, and the parasites of cattle as M placei. Experiments of
Ross (1936) and his co-workers proved various differences in the morpho-
logy, physiology and cytology of the two varieties and they were con.
firmed as two different strains.

Railliet and Henry (1909) were the first to record Haemonchus
parasites in the abomasum of camels in India and they named them as
H.longistipes. Travassos (1914 & 37) described H.similis (Syn. of
H.contortus) in the abomasum of sheep, goats and cattle in various
parts of India.

This genus has since long been established a8 & comman canse of
parasitic gastritis in various domestic animals (ruminants). As described
by Cameron (1934) it i8 & very common, most highly pathogenic and the
largest strongyle of the ruminants.

Haemonchosis in shegp in Rajasthan was studied by Rathore a2 g¢
(1954) but these workers neither recorded nor reported any such case in
camels. The aunthors are the first to record Hasmonchosis in camel.

Materials and Methods

A camel calf of 2} years age was admibted in the Civil Veterinary
Hospital, Bikaner for the treatment of a compound fracture of the left
femur. During the period of treatment the animal was weak and debjli.
tated which was thought to be due to the after effecis of the fracture,
As the fracture did not show any response 1o the treatment, the animal
was finally destroyed by humane method and post-wortem conducted.

When the stomach was opened the abomasum was found comp-
letely packed up with helminths; a few nematodes Were also present in
the large intestines. The parasites of the abomasum were identified as
Haemonchus longistipes and those of the large intestines as Trichuris
globulosa.

Observations
1, The animal was very weak, ahaemic and emaciated.
2. The visible mucus-membrane was pale.

3. The abomasum was fully packed uwp with Haemonchng
worms (Fig. 1). It was highly congested and showed ecchymosis of the
mucosa. Abomastitis with shallow ulcers were also observed. The
adult worms might have attacked the mucosa by piercing it with their
buccal-lancets and sucked blood.
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*A CASE OF TUBERCULOSIS IN A
(Giraffa camelopardalis) i

By 2,:
B. NanasixaA Ral and K, P. CHANDRASE
(Madras Velerinary College)

Introduction

Tuberculosis is rarely encountered in wild animals
feral conditions bu$ its frequent occurrence in wild anims or
captivity has been recorded by various workers. In thiz couniry bhe
digease hae been encountered in elephants, monkeys, spotted deer, llama,
pilgai, binturong, sambar, antelope, Arabian gazelle, Malayan tapir,
(Soparkar 1924), (Liston and Soparkar, 1934). According to English
observations, in England tuberculosis has been encountered in monkeys,
gnu, antelope, bleshok and peceary (Griffith 1911, 1928, * Wilson
and Miles, 1955).

In recent years we have had occasions to ohserve the disease in
monkeys (Nair and Murthy 1951), bear, deer and a giraffe among the

*l;ab;:‘r presenied to the Indian Science Congress, held in Madras, January 1958,
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ﬂnimals ig ti}e zoological gardens, Madras. In the last mentioned
animal, viz, giraffe, tuberculosis appears to be practically unknown and
it was copnsidered worthwhile to record a cnge of t is 1

et ubereunlosis in a

Case history —Giraffe ‘ Victor' aged 12 years belongi
zoological gardens, Madras and in good conditign was er::flffd t:(, tge
suffering from diarrhoea. Though it recovered from diarrhoeg bt?
treatment with Thalazole (M & B) the animal began to lose DY
and died late in June 1955, condition

Autopsy :—The animal showed emaciatio . e
culous lesions were noticed in the lung and ass:c;l:gdd};rr:\cf:tsirc tIUbgr-
No other organ examined showed any gross abnormality. PAll thg ?n beS.
of the lungs. were riddled with caseating nodules of var ine 0bet
wmany of which were confluent and softened in the cintgr EIZ;IS.
calcification was to be seen. In the lungs beside these ] Y
number of lemon sized hydatid cysts Were also present e o

independent of the tubercular lesions. The cysts were

‘Che microscopical examination of the smear

] : 6 from the caseati
lesions rgvea.led numerous acid fast bacteria, indiatincua;‘.ix;hhbnlg
morphologically from Mycobacterium-tuberculosis. glashatle

. Histopathological jfindings :—Sections revealed i

-, hecrotic areas gurrounded by endotheliod cells and f;g:;g;e te? sei

.‘,ynumber of giant cells of the Langhan's type could be 8eez a.t. th
periphery of the caseo-necrotic areas. Severe fibroblastic regeti .

around the caseo-neerotic areas and interlobular septa was evifl 1021

Thickening of the pleura was present. The lung tissne in betw e:; ,

lesions showed patchy emphysema. sen the

Bacteriological examination :—Cultures on plain and glyceri
egg were made directly from the lesion and pure cultures Wefey(:;;:?:gg
“tll about & month's mge. Aftor a fow subcultures, cuitural reactions of
the organism were studied in glycerinated and non-glycerinate coag
ogg and coagulated serum. ated blated

The organiam was fonnd to be engonic, givi i i

_ ; . giving laxurient growth
glycerinated egg medium and showed an orange creamy pig;‘ent ;.[:
coagulated serum media.

Ft_lrther biological test was conducted using altogether four
guinea pigs and an equal number of rabbits, Progressive disease with
the lesions 1n the lymph glands, Jungs, liver and spleen was noliced in
the gninea pigs whereas rabbits were found healthy and did not lose
weight. They were sacrificed afler 2 months and on careful auto
two small tubercles were noticed in the lungs and none in the kidl:uq,n;m Y
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The above observations indicated that the strain involved was of
the human bype. These findings werc lator confirmed by the Indian
Veterinary Research Institute, Mukbeswar to which place pure coliures

were forwarded for byping.
Discussion

Though tuberculosis in the various oo animals has been reported
from time to time the present paper appears to be the first record of
tuberculosis in a giraffe. Further in true raminants like giraffe one
would have normally expected bovine type of tubercle bacillus to canse

such extensive lesions.

Reports of the human type of tubercle bacillus causing disease in
domestic herbivorous animals are rare and even in such cases lesions are
generally not progressive. Oceasional infection of cattle from tuberculous
attendants has been reported by Neilsen and Plum 1940. A rather
extensive infection of cattle by the human type of bacillus was reported
by Hillermark in Sweden, in which the organism was isolated from
cattle which had been in close contact with persons having open lesions
of tuberculosis. Hence it is noteworthy that human type of tubercle
bacillus shonld cause severe and progressive pulmonary tubereulosis in a
giraffe. 1t is reasonable to assume thai infection in thig case had
ocenrrad eitber throngh tuberculous attendants or visitors to the 200 or
through feed contaminated with tubcreulous material. This naturally
points to the hazards to which occasionally animals are exposed to
infection from human sources. In this connection We might further
emphasize that the animal health hezard from human sources has
invarisbly been lost sight of and often only the transmission of infectious
agents from animals hag been stressed in the pasat.

Summary

1. A case of tuberculosis in a giraffe caused by the human strain
of Mycobacterium tuberculosis has been recorded.

2. A review of the available literature showed the extremely
infrequent occurrence of tuberculosig in a giraffe. It 15 probable that
this is bhe first record of buberculosiy io o giraffe and what ie woce
interesting and noteworthy is that the strain isolated proved to be of the

human type.

3. Progressive and extensive caseo-necrotic lesions were observed
in the lungs. Besides a number of hydatid cysts unconnected with
tubercular lesion were also present, The possibility of infection here
arising from human source is indicated and the animnal health hazard
from human sources especially among 200 aniwals 18 discussed,
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CEREBROSPINAL NEMATODIASIS. I, TRANSPLANTATION
OF 8, Digitata INTO EXPERIMENTAL HOSTS

By
D. A. Vicror, a.m.v.c, B.v.sc.,
Veterinary College, Madras.

In a prior publication, Anantaraman and Victor (1957) had
identified the Setaria occurring in Zebu catile and buffaloes in Indig a8
Setaria digitata. S. digitata were commonly encountered in cattle
in the abattoirs while none could be seen in the goat or sheep. It ig our
aim to study the behaviour of these worms in the normal and sbnormal
hosts through experimental infections and cast more light on the
cansation and incidence of * Lumbar Paralysis ' in India. Recognizing
thedificulty of securing & naturally infected cattle-donor for transmission
of the infection throngh the mosquito Armigeres, direct implantation of
live adult S, digitafe obtained from the peritoneum of cattle into the
peritoneal cavity of experimental animala was attempted. Williams
(1955) had transplanted adult Selaria cervi from cattle into the
peritonenm of rabbite and demonstrated microfilarine in their peripheral
blood in 68 hours. According to Dr C, Sholo’s information, conveyed
in person, Oguniin Japan appears to have obtained similur results with
Setaria digilata in rabbits, but that paper has not been traceabls for

reference.
Experiment No. { - Male Goat

On 17-12-56, 2 number of filarial worms were recovered alive from
the peritoneum of a she-buffalo. They were transported in physiological
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saline to the laboratory and 1dentified as Setariq digitata. Within forby-
five minutes thereafter, while they were schive, 4 males and 23 females
were carefully introduced into the peritoneal cavity of a male goat aged
11 months, through a trocar. The inside of the trocar was ringed with
pormal saline after the worms were pushed in gently. The wound
was sealed with Collodion. The animal stood the operation well and
there wase no observable reaction. Auricular bloodsinears were taken ab
intervals of four hours after the second day. Both wet films and smears
stained by Lieishiman’s method were carefully examined for microfilariae.
The blood smears did not reveal wicrofilaria at any time, On 4-9-57
the animal was destroyed and autopsied. The peritoneum, diaphragm,
lungs and liver were subjected to a thorough examination. No lesions
could be detected. Of the worms there was no trace at all.

Experiment No. 2. Female Goat

On 17-12-56, a number of Seferi wore obtained from the
peritoneums of & bulloek (Zebu). Three male and 21 female Setaria
digiluta were introduced into the peritoneul cavity of a female kid, nged
11 wonths, throngh the trocar as before. The blood of the goal, in wet
and stained smears, were examined periodically till 11-9-57 when the
goat was sacrificed, At no time did the blood smeare roveal any
microfilaria. The peritoneal cavity, diaphragim, liver and lungs showed
no abnormality, and no Setaria was seen,

Experiment No. 3 - Rabbit

8. digitata were obtained frow a butlock {Zebu) on 15-6-57. Bix
males and 12 females were put into the peritoneal cavity of a rabbit
through an incision on the abdotnen. The incision on the parietal layer
of the peritoneum was closed with catgut and the outer incision was
putured with silk ligature. As a safety ineasure, Strepto-penicillin
(200,000 units) was injected subcutaneously. The rabbib appeared off-
colour and was off-fecd the next day. The Strepto-penicillin injection
was repeated then, and the rabbit made an uneventful recovery. The
blood smears were examined every 4 hours from the 24th hour after the
oporation till the 28th day when the rabbit was killed on 11-7-57. Blood
smears remained uniformly negative. (n autopsy, no Seletia could be
sesn. No lesiops were noticed in any of the inbernal organs, However,
three small pea-sized nodules were found attached to the omentum
which were found to contain only some cascous material.

Discussion

Analysing the results of the experiments, it i3 clear that the
worms have failed to establish themsclves in any of the three hosts.
1t is inexplicable in the case of the rabbit, vf,'ihh which Williams (1955)
had considerable succees employing S. cervi of cattle. Nevertheless, as
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only one rabbit is was experimented upon, no conclusion should be
drawn until a larger namber is involved in the study.

Explanations are possible, on the contrary, with regard to the
failure in the goats. These animals are, by nature, unfamiliar hosts to
S. digitata, and all the pathogenic reactions culminating in lumbar
patalysis in the sheep and goats arc only an expression of the
incomnpatibility between this parasite and these hosts. As even adult
worms transported into the new envirommnent failed to maintain them-
selves in it, the resistance of the goat to S. digitata is confirmed.

The next investigation will be conducted on the same lines with
bovines and rabbits as the bosts.

Summary

Anantaraman and Vietor (1957) identified the Sefaria commonly
occurring in bovines in India as N, digitata, the species associated with
Lumbar Paralysis in unusual hosts. Experimental infections were
contemplated, and transplantation of adult worms from bovines into
experimental hosts, viz, rabbit and two goats, was carried out. The
blood of these animals was examined consistently for microfilaria, over
a long period, but only in vain.

These animals were autopsied ultimmately and no trace of the adult
worms was available. The failure of the worms to establish themselves
in the rabbit 1s inexplicable. particularly as Williams (1955) succeeded
in detecting the microfilariae of S. cervi in rabbits after iransplantation.
Lumbar paralysis is an evidence of the goats being refractory to
8. digitata and the present experinent confirms the resistance on its
part to this species of the worm.

Similar experiments with more rabbits and bovines are to be
undertaken.
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SOME OBSERVATIONS ON THE MEASUREMENTS OF THE
FEMALE GENITALIA QF THE BUFFALO (BQS BUBALIS)

By

8. DAMODARAN, G.M,v.C., BV.SC., M.SC.,
Madras Veteriury Cullege,

Introduction

Few data are available regarding the measurements of the
female reproductive organs of the buffalo except for the observations of
Polding and Lall (1945) on some parts of the genitalia in Murrah
buffalocs and Hafez (1954) in Egyptian buffaloes. The need for the
data arose while investigating the genital disorders of the she-buffalo.

Materials and Methods

The female genital organs were collected, in the course of a year,
froni 15 non-descript, nnlliparons buffalees between 24 to 34 years of
age, at the Bareilly abattoir,

The entire female reproductive orgaps were separated from the
pelvic viscera by dissection after sawing through the pelvie symphysis.
Tho broad ligninents and the loose connective tissue and fat surrounding
the vulva and the retroperitoneal part of the vagina were removed, 48
for as possible. The flexures of the fallopian tubes were straightened
onb by freeing them from the mesosalpinx.

A thin wire (fuse wire) was used for measuring the length of the
vulva, cornua uberi and fallopian tubes and the readings noted against a
scale while the remaining measurements were made with a vernier
calipers, The measurements were made as described by De Lange
(1950) except for the alterations mentioned below. The length of the
vulva and vagina was measured from the ventral vulvar commissure to
the hymeneal border and from this border to the vagino-cervical
junction respectively, The width of the vagina was noted by measuring
the external diameter at its middle, The thickness of the vaginal and
cervical wall was measured from the peritoneal to the mucons surface
at about the midevagina and mid-cervix respectively, The widih of the
fullopiun tube was nofed by measuring tho oxternal diameter at the
tubo-ampullary and tubo-uterine junctions. The total weights of the
genitalie and the individual weights of the ovaries were recorded. The
genitalin were weighed after removing the vagina with the vulva at the
forniz since these structures contain variable amounts of loose retro-
peritoneal connective tissuc and fat which will erronecusly influence the
weight. The data regarding the measurements and weights of the
female genital organs of the buffalo are presented in the table appended,

]
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TABLE SHOWING
Measurements and weights of the Jemale genitalia of the buffalo,

| Loolli
Part of the genitalia | Minimum | Maximum s’rfxfgg svith Ofbvl“?ii?" ‘4 val
xd error iliky value
S S b Mpereentd
{A) Left ovary: ; -
Lg.ngt,h V7L ems. | 276 cws. | 238 +  0.08 g 1261
w,_f]ﬁh 105 214, 1-58 + o008 ,, ' 1862
Thickness %2, 173, a4 o, 28-58
Weight 1-284 gtus, | 4-512gtna,| 2:73 :_F 0-25 gig, | 85.16 %?th_o-Tﬁl
Right ovary : t Thlichlr- o3
Length 1-67 cmng. | 292 ems. | 2°28 + 0.10 oy ness  0-841
T - . 8. 16-67 .
‘Vl'dl:h 1:06 ,, 2:06 152 + 0.08 " 19-78 Weight 0503
Thickness ovo |, 166, 190 + 006 ,, 17-46
Weight 1:330 gmis! 4200gms. | 256 + 0-23gms. | 8477
(B) Left Fallopian tube : B |
Lgngﬁh 16-90 cms. 25-80 CIs, 20-07 . .
Width at ampulary - L OGoms |1z
extremity 040, | 061 , | 0504 o 00 |
‘Width at uterine ' L 0a e
extromity 02 4 |08 02 4+ gQ ,, 12.00 Length
Right Falippian 1ubs - B ] WA g;g'l’
Length 110, |00 195 + o W.UE o0
Width at ampulary ! T e Ho
extromity 043, 065 062 -0; 15.
Width at uterine ) o0 ”
sxtromity o3t 028 0% 4+ o-01 ,, 1154 1)
(C) Left cornu wbers ; - ‘
Length 1900 ,, |8670 , [2697 4+ 161 2817 !
Width 215, |88 ,, | %8k 01z | 1655 |
Thickness 032 ,, [ o5t , | 0424 192 1667 || Longtho-229
Bight sornu uteri: - y Width 0-131
I‘ﬁf]gth 17:.60 ,, (8560 , [26:48 + 1.7 " 2527 | 'T,‘,‘jﬂ" 0:840
idth Tia o, 378, | 482 F oge | . 187
Thicknese 08 ., | o062 043 F ooz . | 008 )
Corpus wleri: - !
%&g&h g;g ome. [ 117 cms [ 074 + 0-0fcms | 8878
Thickpess 10 . ;gg " ;‘22 I " 5 00
(D} Cervix ufers; " " 67 + 004, *-00
%vf:ﬂ;]h 4035 10, 68+ + 088 ,, 16-88
Thl_ o 246, | 836 ,, 1.9 1 o008 10-34
ickness 054, 1181, | 091 4 o8 a2-g7
(E) Vagina : N !
‘I;?lgth 1550, |2¢70 , 19264 o067 ; 13-50
Thl'dth 511, %10 748 + 027 ,, {1390
ieknesy 021 ,, | o8 02 + 001 , 1539
(F) Vulva: B |
{ﬁigch 11-20 ,, (1420 ,, 12924 089 , | s7
idth 800 , (281 ,, | 980F @31 , 1345
(G) Total weight of the - f
genitalia 121 gus. 386 gms.,  [238-80 + 2254 gug, i
N.B. WAB, — Width at aw i
] pullary exi ,
W.U.E, — Width st uterine e:trelx';:lyl?wy
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Observations

Judging from the coefticient of variation, the weight of the ovary
is found to bo most varable. The thickness is more variable than the
width in the left ovary and revetse is the case in the right ovary while
the length is least variable in both the ovaries. This 15 due to the
developing Grafiian follicle or corpus luteum distending either the width
or the thickness of the ovary and seldom the length, In the cow, the
right ovary is usually reported to be larger and heavier than the left
{Kunge, 1932; Okljesa, 1934; Polding and Lall, 1945 ; Hess, Zioger,
cited by Sisson, 1953). However, in the buffalo, no significant difference
is seen in the size and weights of the two ovaries when tested

statistically,

The fallopian tube at the ampnllary extremity is twice as wide ag
ab the uterine extremity. The tubal width is found to be most variable
2t the ampullary extremity and least at the uterine extremity. The
length of the cornua uteri and corpus uteri is most variable and the
width, the least. There is no significant difference in the measurements
of the fallopian tubes and cornua uteri of the left and the right side
when tested statistically. In the cervix uberi, the thickpess is moat
variable and the width, the lcast, The thickness of the vagina is most
variable and the length, the least. In the vulva, the width is found to
be wore variable than the length.

The measurements of the genitalia of the non.descript buffaloes
reported here accord with those of Murrah buffaloes reported by Polding
and Lall (1945) but differ from those of Egyptian buffaloes reported by
Hafez (1954). The ovaries of Egyptian buffaloes are heavier, their
weighta varying from 4'3 gms, to 68 gms, during non.pregnancy while
in Indian buffaloes the range ig 1'3 gms. to 4'5 gms, with & mean weight
of 273 + 025 gms. Hafez (1954) states that there is no uterine body in
the Egyptian buffalo. In the genitalia examined, a distinct corpus uteri
can be recognised anterior to the cervix and the cornua unteri open into
it. It is, however, very smell and the mean length is 0:74 1+ 0-06 cma,
The length of the cervix ranges from 455 cms, to 810 cms. in the
Indian buffalo as against 52 to 6'0 cms. in the Egyptian buffalo. The
cervix is a ligtle Jonger in the Indian buffalo as the mean length, which is
634 + 028 cms. is a little more than even the maximum length in the

Egypiian buffalo.
Summary

1. The measurements of the female reproductive organs of the

buffalo are reported.
2. There is statistically no significant difference in the measure-

ments of the left and right ovaries,
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3. The ovary of the Egyptian buffalo is heavier than that of the
Indian buffalo.

4. The cervix of the Indian buffalo is g little longer than that of
the Egypiian buffalo.

Acknowledgements

Grateful thanks are due to the Indian Council of Agricultural
Research, New Delhi for the grant of a Resenrch Fellowship in Patho.
logy: to Dr. 8. Dutta (Retd.) Director, Indian Veterinary Research
Institute, Izatnagar, for encouragement; to Dr,V, N. Murthy, Assistant
Research Officer, Indian Veterinary Research Institute, Izatnagar, for
the statistical analysis and the Director of Auimal Husbandry, Madras
for permission to publish this article,

REFERENCES
1. De Langs, M. (1950) -~ The Onderstapooet, g, T : i
Tndivs., 24, ]25}] Y Vely Scin o Anine,
2. Halez, B, B. B. (1954 ... Vet Rec. 66, 264.

3, Hess, cit, Sisson, 8, {1958},
4

. Olljosa, B. (1934) ;’g drchiv, 4, 284, {Abst) v, Bull., &,

5. Polding, J.B. & Lajl, H.K. (015)... Indian J, Vel, 8i, & dnim ITusbh. 18, 175,
6. Runge, 3. {1982) oo Wiadom.

wet., 11, 156, ) Vel Bull.,
4, 951, ) 1y (Abst) Vet, Dull

7. Bisson, 8. (1953) -« The Analomy of Domestie i
. o Philadelphia, W, 1, Saunders Gé\.mmala.
8. Zieger eis. Sisson, 8, (1053),

———

WEANING OF KIDS AND LAMBS
By

T. M. Pavyy, M.8¢,, PH,D,,

National Dairy Ressareh, Institute,
Earnal, (Punjab),
. Waeaning of the young one {rom its dam and bringing it up by
hq.nd is not very nmuch known in India. Except on a few Governmant
ﬂgi;‘g farme, weaning ag snoh is not practised and it is unheard of o fap
88 the villages are concerned. While this ia the position wiih rogard to
cow and buffalo caives, no attempt seems to have been made in India.
o wean kids and lambs and bring them up by hand.feeding. Indian
goats and sheep do not yield much milk. So, when the milk of these
animals i noeded for any specisl purpose like infant feeding ete., it will
be & great advantage if the kids and lambs could be weaned and bronght
Up on any.other milk or ‘ calf’ starters, Besides, the dam’s milk yield
will also-be known aceurately and the kig or lamb can be given a known
quantity of milk or calf-meal ag required. Also the complete stripping
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of the animale by hand, helps in increasing the milk-yield and persistency
of the dam. Besides, hand-reared kids and lambsare more tame and
make very good pets ab home for children to play with. Another
obvians advantage of weaning kids and lambs is that those not wanted
for breeding purposes can be disposed of and expenses on rearing them
till the end of the dam’s lactation, can be saved. In connection with
study of the composition of their milk I had an opportunity of managing
a flock of sheep and goats at the Houthern Regional Station at the
National Dairy Research Institute, at Bangalore. Mainly dueto the
first reason i.e., as all the dam’s milk was required for the study of the
composition of the milk and milk fat, I hadto wean all the kids and
Jambs ab birth, although, it involved additional labour. But at the same
time, valuable experience was gained in goat and sheep husbandry and
the kids and lambs were none the worse forit. In fact, they thrived
better as they could be taught to eat grains and grass sooner andin
greater quantities. The procedure adopted and experience gained in this
connection are cutlined below.

Only one breed each of goats and sheep, namely Surti goats and
Kaithiawar sheep, both fairly good milkers among the Indian brecds,
were weaned in this case. In both the cases of kids and lambs, the young
one was removed as soon ag it was dropped and licked dry by the mother.
The young kid or lamb was then put in a separate, well-ventilated room
close to the goat pen. For the first few days, a big wooden box with
plenty of straw for bedding, without the top and left on its side was pro-
vided for the kid or lamb to lie down, well-protected from chill winds
etc. Proximity of the young oneled to frequent calling out by the
mother for a couple of days, but both the mother and young one soti-
led down sooner than expected.

The mother goat or sheep was milked within 3 hours of the birth of
the young one, and thereafter every morning and evening, Eight ounces
of this warm colostrum- were given to the young kid or lamb from a
pail or an ordinary bottle with a teat used for infant-feeding as shown in
figures 1 and 2. Bottle-feeding did not involve any initial difficulty
except frequent replacement of the teats and occasional spilling of the
milk teats being torn or pulled off by the kid or lamb. On the other
hand, pail-feeding needed more patience and training in so far as the
Kid or lamb is to be taught to suck & finger immersed in milk, till it got
nsed o drinking milk withoub the help of any finger. Buiin the long
run, pail-feeding was essier, and besides, the cleaning of the pail was
easior than clesning of the bottle and teat. Also the pail-fed kids and
lambs thrived as well as the bottle fed ones and hence pail feeding was
adopted, as a routine practice in bringing up all the kids and lambs
required for breeding. In fact only the females were brought up and
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most of the male kids and lambs wére given awa
needed for milking their dams. y a8 they were not

The amount of the colostrum the young kid ;
varied according to the size and conditign 0% the 0;01?:;) Or;: “ived
f,he yield of its damw. As far as possible, 8 ozs. of the dam’s colost "
itsolf were given to the kid or lamb both morning and ev ning
for the entire colostrum period of o week, But whenever the ;nm'g
colostrum was wanted for analytical purposes, only what wasa;nf:
was given to the kid or lamb and the deficiency was made u ;
cow's or buffaloe’s colostrum milked the same day but warmed ! tz
101° over hot water immediately before feeding. There were occa.lt:'p
when the dam’s yield of colostrum was nok enough even for anal :?nsl
purposes. In these cases the kids and lambs were brought up en{' m:
on cow's or buffalo’s colostrum. When fresh cow’s or buffalo’s colos{:lre ;
was pot available, material preserved in cold store was warmed to lolj.lgm
and fed to kids and lambs. After the colostrum period, the kid g
lambs were fed about 10-12 ozs. of cow’s and buffalo’s mi]i{ res : o
ut 101°F. This was gradually incressed to 1 1b. by the end ofp:lfc“;]g
weok and continued at that rate throughout the 3rd and 4th weeks Wl'lih
a view to give the animala good starb in life, During the fifth '18799][
whole milk was gradualily replaced by separated milk and by the end OE
the sixth week, the animals were completely on skim milk. During the
same period the kids and lambs were given small qusntities of grain
mixture composed of equal quantities of wheat bran, crushed oats
B'engal gram and groundnut cake, and fresh tender grass or lucerne t '
nibble at. This combination of skim milk, graina and grass was cont'o
nued upto the end of the 8th week, By this time, the kids and lambh
were able to eat 4 ozs, of grain mixture each fime, morning and eveni y
and some grass. DBesides, they were allowed some grazing also. Du e
the 9th week, the skim milk was gradually cut off, so much ;30 b n?\g
I.Otl"l week the animals were catirely on grain mixture and gree;l oy
besld_ee grazing. The quantity of grains wase increased dependin gt:“s‘
?he size and condition of the kids and lambs, but never more thag 1;1?
it conld eab np in 10-15 minutes. Grass and water were alwa bw; :
the animals except when they were out on grazing. yo berere

The above system of rearing kids and lawbs i
succe.gstul in our hands. The saving of all the da.m:, ?smfi?;n?o? nt‘l'::
experimental purposes and rearing the kids and lambs by hand on cow’s
and l_mﬁ'a.lo's milk respectively did not in any way affect the growth rate
condn'tlo.n. t.nalmrity or performance of the kids and lambs. Because ofl
the similarity in composition of cow's and buffalo’s milk to that of goat
and shqep respectively, kids and lambs were given cow’s and buffalo’s gzilk
respectively. Even this may not be necessary, as we ourselves have
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noticed no bad effects when cither cow's or buffale’s milk was fed to both
kids and lambs. Regularity of feeding, feeding the milk at the correct
toraperature of 101°F, keeping the bottles and pails clean, and giving the
kids and lambs a good start in the firsh 3-4 weeks of their life are the
important points in rearing them by hand. Ieeding of skim milk which
hag passed through so many contaminated vessels and the geparator, may
also cause bloating occassionally. This can easily be avoided if all the
gkim milk fed to kids and lambs is boiled before feeding. ~Also the
gradual replacement of whole-milk by gkimn-milk is important, as other-
wise, digestive troubles may occur and give a seb pack bo the growth of

kids and lambs. No difticulty was cxperienced in the milking of the
daws as they stood quietly and let down all the milk if they were given

the grain mixture while milking.

———
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Clinien] Axticle
TETANUS IN A MULE

By
R. L. Gurarr, O. P. Gavraym snd M. P. Suanuma

Department of Veterinary Medicine,
Punjab College of Veterinary Science & Animal H usbandry, Hissqr

Till recently, Tetanus was considered to be a formidable d;
and when once the symptoms of ‘Liock Jaw ' appeared, it ;a:m::se
difficult to effect a cure. The introduction of ‘ Largactil' (M & ;3)

{Chlorpromazine hydro-chloride) has given some hope of
treating such cases. P succesafully

Various workers have tried this drug successfully but the r
record is that of Tait and Ryan-in Australian Vcterdnary Jo:cenlt
when two cases of Tetanus in hotses, werc treated with Chlorpmm:.u-a .
in combination with procaine penicillin. There was no *trismus e
the firat case and there i1s no mention about it in the second one T;ln
case that is now recorded in this article showed well marked t;'is o
and was treated sueegssfully, raus

The subject was a valuable mule of six years of g, i
o ! ge belonging to
Shri Bhagwan Dass of Hissar. It was brought to this hospig:a.lgon
10-1-58 with the history that it had gone “all-stiff * during the last
three days and did not take anything since that morning.

On exemination, it was found to be a typical ¢
There was spasm of the muscles of the neck mﬁ) baci?,sev:iihTemnus'
stiffness and the animal moved with great difficulty. There wa, genaral
sensitiveness, the membrane-nictitans protruding at the
excitement. There was trismuns with tongue slightly protrudi
neck was extended, ears were erect and tail was slight|
Tewperature was 101° F, pulse and respiration were 40 g
minute respectively. There Were many abrasions on differe

the body but one suppurating gall, covered with g thick s
withers wus possibly the seai of infeetion,

g hyper-
shightest
ng.  The
¥y raised.
nd 20 per
nb parts of
cab at the

It was decided to put the case under treatment with « op
and Peniciliin. 250 mgms of ‘Liargacti]’ were injectjdlti!;tralw‘r:ng;?;l
This relieved the spasms in a few minutes, the exciba,bi]ity was red ° y(i
and the tongue was drawn in.  The mule was offered some water nge.
took it. The owner got encouraged with this instantancous an].I:
and was gladly agreeable to meet the cost of Apti.p rehe

60,000 international units of A.T. 3. were injocted etanus serum,

intravenOusly and

ABSTRACTS BT

four million units of Procaine Penicillin intramuscularly, All the
wounds were cleaned and thoroughly disinfected with Tincture of
Iodine,

The animal was put in a comfortable room, protected from light
and 240 mgms of ' Targactil’ was repeated in the afternoon by the
intravenous route. Next day the owner reported some progress and the
treatment with Procaine Penicillin in & single dose of 4 million units
intramuscularly and ‘ Largactil’ 250 mgms. morning and evening
intravenously was repeated, Careful attention to the wounds Wwas
given.

This treatment was continued up to 18th January i.e., fora
continuous period of nine days. Af the end of this period, the animal
was walking comfortably and feeding well. Belladona electuary was
continued for a few days more and after cighteen days from the onset
of the attack, the animal could be put to light work,

Summary

1. A fairly advanced case of Tetanus was treated with
* Largactil’ and Penicillin,

2. Largactil was administered in two equal doses of 250 mgms.
each intravenously ench day

3. A.T. 8. was combined with the treaiment because the animal
was valuable and the owner wanted a risk-proof treatment,

Our thanks are due to Shri P. N. Nanda, m.R.c.v.8., Principal of
the College for his valuable suggestions and guidance.

REFERENCE

Tait A. R. and Ryan E.b. o  Aust, Vety. Journal, 33—9—1957
as quoted by “ M & B Library Service ™,

Abstracts

Yacoination of Cattle with B.C.G.-—By T. M, DovLe and P, STUART,
The British Veterinary Jouwrnal Vol. 114, No, 1, Pages 3-104

The guthors record their trals and obsetvations witk B.C.G.
Vaccine in & herd of S8horthorn Cattle which showed heavy Tubetculosis
infection.

As an alternative to elimination of reactors by tuberculin testing,
B.C.G. Vaccination was advised to build up a Tubcrculosis-frec herd.
Each calf reccived 100 mg, of Vaccine within ten days of its birth,
again at 6 months of age and thereafter once a year, Initial vaccines of
B.C.G. grown on Herrold’s solid egg medium were found to cause

1
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protein shock on repeated inoculation. For subse

: . . quent batches B.C.G
Was grown on Sn.ubo_n 8 medium. Vaccinations of calves were started in
19483 and were continued $ill 1949. Non.reaciors under 2 years of age

were also vaccinated. Calves were Le i
\ pt isolated
separately till they entered the milking herd. and looked after

One year after last vaccination and
vaccinated reactors had been disposed of’“f:‘ﬁl{) exﬁﬁi i . :itrl‘e n:n-
underts‘sken. Using I/D, mammalian and avian tuberculins theg diﬁ:.i
rences in reaction between the two were recorded as mﬂmmal,ian
The first herd testin 1951 showed 35% of animals had a m excle:ss.
excess of 7 m.m. or more. This had come to 3% by 1054. ammalian

P. M. conducted on 25 animals between
- C ; ‘ 1951-53 r,
10 had positive lesions while 15 were negative for T.B. 4 i1;3 :ﬁaelﬁfgrtz::

and 7 in the latter, were in doubtful R .
excess). group. (7-10 m.m. mammalian

Five years clapsed before tuberculin lests s i
resnlts. i Thiﬂ. may be due to maultiple doses of vaceil:::?:egr f:g::gg
patural 1?fect10n. Due to speedy disposal of non-vaceinated reaciors
and paucity of daba on the duration of sensitivity to mnitiple doses of
vaccine, the efficacy of B.0.G. Vaccination cannot be judged in full in
the present trial. The vaccine appears to have conforrod good protection
considering the gross initial infection.

Though T.B. can be eradicated in 5-8 years by the use of B.C.G. |

Vaccine, it is a slower method and there is also involv i
P e ed the Pub
Health question in retaining infocted animals and by inducing sensitiviltls
B.C. G. complicates the programme of eradication by tuberculin
testing. ] M S J

Human Infeotions with Yibrio Foetus and a Closely Related Yibrio—By

Eurzasere O. KiNe, The Journal of T ‘ )
No. 2, Sapt=Oct *57. f Infsctious Diseases, Vol, 101,

Vibrio foelus infection in cattle was i i
.1909. .Binca then, bhe causative agent hag g::; r&%ﬁ;‘::g i?roﬁnga.]n&inn‘:;lz
in various other couniries. For yeurs natural infections with this
organism were thought to occnr only in domestic animals, but several
instances of human infection have been reported recentl . The authr:r
st-r;xdied the cultural and biochemical properties and serolgéical relation.
ship of 10 animal and 7 human straine of Vibrio foetus, 3 snimal
strains of Vibrio bubulus, and 4 human strains of a * related Vibrio®
The human s.trams of both species, all blood isolates from the 11 cases;
te_ferred ‘to in this paper, were submitted for indentification to the
Diagnostic Bacteriology Unit of the Communicable Disease centre.
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A careful study of the first 3 strains revealed characteristics quite
gimilar to those reported in the writien descriptions of the animal
pathogen Vibrio foetus. For comparative purposes strains of Vibriv
Jfocetus isolated from animals were obtained,

The author discuseed symptomatology of the 15 known human
infections with Vibrio foetus and the 4 infections with the ‘related
Vibrio’. In the series of Vibrio foetus infections, fever was the only
symptom common to all cages and it usually was of the undulating
type. This led in several instances to the erroneous diagnosis of
malaria or brucellosis. Complications following the protracted
bacternemia include abortion or premature birth in 3 cases, paralysis in
4, heart damage in 3 and Phlebitis in 1. Of the various drugs used, for
therapy, chloromycetin and aureomyecin were used successfully in
3 cases each.

The possible epidemiology of the disease in humans is discussed
in the light of what is known concerning the disease in animals.
Humans, nccording to the anthor, may acquire the infection in the
following ways. {1) Direct contaet with infected animals, (2) dircot
Venereal transmission between humans, and (3) contamination of food
and water. A, Murzni.

News and Piews

Maharshi Karve is 100 years old! Pandit Nehru had flown $0
Bombay to personally felicitate him. Hardly can we spot out anothet
such dedicated life, To serve in a great canse was his only mission in
life. He had chosen women's cducation as his field. Dr. Dhondo
Keshav Karve started his carecer as a Professor of Mathemalics in
Poona., Later he established the Widow Re-marriage Associntion in
1893 and Hindu Widows Home Association in 1895. He founded the
S N.D.T. Women’s University which is flourishing sven to this day.
Next be championed the cause of Village education and toured widely in
rutal areas. There was nothing that he touched which he did nol turn
into gold, Such was his self-effacement, gelf_confidence and indomitable
coursge, 80 coaracteristic of the Maharoghtrian race. Recognition
came thick and fast. The people presetited him with s purse of one
lakh of rupees in 1949, when he touched his 91st birth-day. In 1955 he
was awarded the Padma Vibushan title and in Jannary of this year the
highest award in the gift of the President of India ‘ Bharat Ratna >
was bestowed on him. He is a constructive genius who believes in
work and not in talk. What a lesson to humanity at large! He has
rightly earned the title of Maharshi’ from the people. We pay our
homage t0 this great son of India.
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Extenotion of Bran O11: —The possibilities of extracting 300,000
tons of oil from rice bran were referred to by the Minister for Induatry,
Mr, Manubhai 8hah, when he was asked by Mr. N, &, Goray what steps
were being contemplated to encourage such extraction of rice bran oil.
Mr. Bhah said the Joint Standing Committee for Industry and Scientific
Research had recently set up a sub.committee to go into the problems of
extraction and to submit a project report., There was in Bombay a
project capable of producing about 100 tons of rice bran ojl, About its
utility, the Minister said the oil could be used both for edible and

non-edible purposes like soap-making—in fact, for all purposes that any
other vegetable oil counld be used.

x * * .

Stndy of diseases of wild aAnimals:— A Veterinary Assistant
Surgeon, specially appointed for a study of diseases and treatment of
wild animals and birds in captivity, a8 also in forests and sanctuaries in
the State will shortly begin work at the Msadras Z00"’, eays a Press
report. This 18 in accordance with the recommendstions of the Seminar
held at Bombay and the recommendations of the Interim Indian
Veterinary Council ot its last meating, This is only a first step before
probably a sbort course is introduced at the Madras Veterinary College
on ' Wild animals.in health and discase.” We congratulate Madras on
go promptly moving in the matter. We do not know if Bombay and
Calcutta have made already a similar move; if not, let them hurry up.

* * * *

Sex beheviour of breeding bulls:—=The sex behaviour of breeding
bulls under the influence of different systems of rearing i8 to be
investigated under the orders of the Madras Government,

The Scheme is to be worked out at the Livestock Research
Btation, Hosur, for a period of three years.

The Indian Council of Agricultural Research, on whose behalf the
investigation is being nndertaken by the Madras Government, bears the
eniire expense which during the throe years, will tokal up to a little over
Rag, 70,000, Indian EBapress, Dated April 3, 1954,

% ¥ * .

Nuclear Contamination of Milk i—London, March 22. Nobel Prize
winner, Dr. R. L. M. Synge, said to-day that a child faod on cow's milk
in western Britain, was getting 30 t0 40 times more strontium into its
bones than a child in rural east England. “ Even if Hydrogen Bomb
tests stopped to-morrow this will go on for the next 30 years’’, Dr.
Synge, who shared the Nobel Prize for Chemistry in 1952, told a
** science for peace ” conference hero. Latest figures showed that the
amount of strontium—a dangerous by-product of Hydrogen Bombs—
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in the bones of young infants was rising. ) MOFe .radio-antive sbronbium
wae taken up by the leaves of plant_s in dlg!.rlcts where thl?l‘e was o
small amount of calcium or lime-atone in the soil, Dr. Synge said.
* & * 3

Milk Project for Madras :—Madras, March 21. Mr. Wal‘ter Nash,
the Prime Minister of New Zealand, referred to the Aarey Milk Colony
near Bombay, which the New Zealand Government had helped and
expressed satisfaction at the working of the colony. M, Nagh discloged
that the New Zealand Government was hkely.to assist a similar scheme,
which the Madras Government was now working out.

Rlock Mevelopment Gorner

3 n tion, should be more in the nature of simple
Etﬁﬁﬁlegﬁuﬁ;ﬁ}ﬁkfﬂw@:&é village level workers, on Animal Hus-
bandry matters, and not loaded with scienbific terms and theories. |

GRASS FARMING WITH SEWAGE WATER IN MADRAS*

By
C. RAJASEKHARA MUDALIAR, M.A, '
Prafessor of Botany, Agricultural Coliege Coimbatore, {Relived)
and
Superintendent Sewage Farm, Madras City.

val of sewage from human habitations appears $0 be an
mcien;mfr;ﬁz?m.a Metcalfg(1935) states that archaeolog}cal d;s(;oven?s
in Asia—Mohenjo-Daro—on the west banks of the river Indus, is
believed to be more than 5,000 years old ; the. excavated buildings in
: Mohonjo-Daro' revealed bath rooms with pipes leadmgl the effluens
from the latrines to drains Jaid outside the houses, and a Mége;o se?::r
was laid along tho street to carry away the sewage. Meteal é ¢ c; 1
atates that about the middle of the 16th cenbury, the sewage of Bunzlan,
g German town Wa8 used for irrigating cgltw&hed la.n@a. _a.nd- that by
870, about sixty towns in England had tried sewage irrigation. The
:wo .lsrgesh cities in the world that dispose-of :bheu' sewage malmly b;;
irrigati re. Berlin apd Paris. In Paris in 1923, thg volume o
i : t;zore than 200 million gallons per day, of which 120 mg,
i :Bfor irrigating 12,584 acres ; while in Berlin in 1926, sewage
Par usewere treating about 150 m.g.d of sewage o 27,250 acres. In
iﬁ?;cs sewage irrigation was started very late in 1930,

{ = Paper read at the In

d};ﬁ Science Congress Session held at Madras in Jan. '8 |
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Utilisabion of sewage water for cultivation of fodder graases and
food crops is of recent origin in India. Talati (1956), states that in
Kanpur, Lucknow and other big cities, ntilisation of sewago water for
cultivation of food erops has proved inereasingly remunerative. Ip
Madras Staie, sewage water was first harnessed for cultivation of
grasses near Madras Cily, by opening in 1868 a sewage Farm in the
northernmost part of the City ; since then, cultivation of grasses with
sewage water has been sporadic in many Municipalities and Panchayat
Boards. The only concerted action on systematic basis wag started by
Madura Municipality of Madras State in 1925, Attracted by the pheno-
minal success of this venture, Coimbatore Municipality algo ook np
this scheme in 1950. Bangalore Municipality started sewage farming in
1944, The Corporation of Madras has acquired 200 acres of land in the
outskirts of the City in 1954 for Sewage Farming,

Materials and Method

The scheme for the utilisation of sewage of Madras City has been
worked out in consultation with Dr, Talati, the Sewage Chemist of the
Government of India. The sewage of the ciby has been decided o be
diverted invo four different directions, and four separate schomeg have
been worked out. The seheme No, 1 has been taken up for implemen.
tation in the ‘ second five-year plan . In this scheme the discharge of
sewage effluent amounting to about 10 cusecs is expected to irrigate an
arca 0f about800 acres. The crops proposed to be grown under thig
scheme are, paddy as monsoon crop, bajri and ‘ tur’ mixture (followed
by maize), banana, sweeb potato, perennial grasses, vegetables gtc
Though 800 acres is the target in this scheme, only 200 gereg have beenl
acguired in the village of Selavoyal about 3 miles from Madras Cit
In this area, water table 1s about ten feet below ground level during ufe:
major part of the year; this area can be roughly divided into four
groups, showing various gradations in scil texture, ranging from sgndy
to heavy silty clay. From a soil survey of the area it is seeq that the
top layers contain finer fractions than coarse, while the third foob ;s
more sandy, Sioce thesilt is more than clay, it is conclnded that the
soils of this area ¢an b ¢lagsified as silty.loam.

Bewage is pumped from & pumping station in the northern part of
the city, and carried by 33" cast iron pipes laid for a distance of aboyy
12,000 feed to the sewnge farm. FProvision has been made for treating
the sewage for grit removal, and screening. The sewage was first let
into the sewage farm by the middle of August 1957, but nurseries were
started in June 1957 by utilising the Water from one of the wells jp the
farm. After tractor-ploughing and disc-harrowing, the plots were laid
out in convenient sizes (mostly 1/8 acre plots) ; one irrigation channel
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for two rows of plots was provided ; sub-soil drains_ with porous agri.
cultural pipes were not provided, but 2 feet deep drainage channels were
provided at convenient distances to remove all surplus sewage.

Rooted slips of * Guinea grass’ (Panicum mazmum) werc planted
on ridges 2% fect apart and 1} feet between plants, and cuttings of ‘water
grass’ (Panicum barbinode) were planted similarly about the third week
of July.

Observations

From the very start the growth of Guinea grass was poor in spite
of careful sewage irrigation and draining of surplus sewage, * Water
grags’ established well, though its growth in the beginning was rather
slow ; after two or three irrigations with sewage, ° water grass’' grew
vigourously, covered the ground quickly, and suppressed the weeds,
the most pernicious of which was Cyperus rofundus; this weed
presents a big problem in sewage-farming in this area. As the
growth of Guinea grass was poor, this weed practically suppressed
the grass and two or three weedings had to be given with no substantial
uuprovement, During beavy rains it has been found diflicult bo
drain away surplus water quickly ; under these conditions the perfor-
mance of Guinea grass was very poor, while * water grass ' put up vigos
rous growth, In table No, 1is given the number of plants that were
planted in a plot and the number that have established for Guinen grass;
the growth records such as height and the aumber of tillers are also
given in this table. Table No. 2 gives the slips that have established
and the percentage establishment to the total for water grass. Usually
rooted slips are planted in the case of * Guines grass’, but in the case of
water grass, cuttings from tillers are planted. A irial was conducted to
see whether there is any variation in the percentage of establishment,
as between cubtings obtained from the bottom portion of the tillers,
middle poriion of the tillers, and the top tender portion of the tillers;
in table No. 3 is given the establishment of tillers obtained from the
throe groups mentioned above,

Discnssion

From table Na. 1 it will be seen thab 1n the case of Guinca grass,
the establishment of slips varics from 25 to 875X whercas from table
No. 2 it is seen that in the case of ‘ Water grass’ establishment varies
from 87-5% to 92:9%. From the growth records of Guinca grass given in
table No. 1 it will be seen that the height varies from 2'-2" to 2-5" and
the number of tiller per plant from 3 to 9. In Coimbatore and Madurai
sewage farms where Guinea grass is very successful the height varies
frow 5 to G feet and the tillers in each plant from 15 to 20, as gathered
from unpublished reports obtained from these centres. At the sewage
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farm ab Madras City, the average height of water grass has been
observed to vary from 5 to 6 feet; in the sewage farm at Bangalore
where Water grass is successful, a record height of 6 10 8 feet has been
noliced. It is also gathered from the unpublished reports from the
sewage farm at Chidambaram Annamalai University, that Guines grass
was a total failure, while ‘ Water grass’ was a great snceess,

TABLE I

Growth measurements and establishment of Guinea grass.
Total planted in each row is 56,

No,of - No. of slips No. failed to % establishnent . .
row | establishe% establish to total Height } Tillers
!
1 15 11 27 2'-g” 5
2 16 10 29 2'-1" 8
3 21 86 38 2/-5" 6
4 16 40 29 e'-g" B
5 17 39 30 204" | 6
& 14 42 25 25" | 7
7 20 36 36 2% 8
8 21 35 38 2/-3" l 7
9 17 39 30 97_a" . 6
10 12 44 a1 2-4" | 6
11 16 41 27 a3 | g
12 15 11 27 -4 ' 9
i
TasrE II

Establishment of Water Giuss sll}ps.
Total No. slips to the row—356.

No. of No. of slips No. failed o % establishment
TOWS established establish to the total
S [ O S
1 50 G 89
2 49 7 88
8 61 5 91
4 48 8 86
] 50 6 89
6 51 5 81
7 52 4 08
8 48 8 86
9 50 6 89
10 ¢ bl 5 91
n | 48 8 56
12 49 7 | 88
| )

At the sewage farm ncar Madras City, the soil is fine silty clay,
and so also in Chidambaram it is heavy clay; in both these centres
sub-soil drains have not been provided, and it will be seen that in both
these centres * Water grass’ is very successful while Guines grass has
failed. In Coimbatore and Madurai farms the soil is clay loam and both
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the centres have provided sub-soil drains, and it is seen that Guinea
grass is very successful. In Bangalore farm also the soilis clay loam
but there are po sub.soil drains. 1t is therefore clear that where the
soil is heavy clay, Guinea grass does not thrive, and that Guinea grass
requires good sub.soil drainage facilities for proper growth. It is also
clear that ‘ Water grass ' thrives very well in clay soils, and even if there
are ho sub.soil draing, It is seen that with regard to the establishment
of Water grass cuttings, thcre appears to be no difference whether the
cuttings arc obtained from the bottom, middle or top portions of tillers.

TABLE 111
Establishment of < Waler Grass’ cuttings taken from bottom,
middle, and top portions of tillers,
Total No. slips to the row—25.

No. of __ 8lips from bottom portion {

_ Slips from middle i  8lips from top
1oOwWS No. | No. failed | % to portion . portion
established | to establish ! total \ |
! | | i : [ | !
1 24| 1 L9 21 o TR PV b o6
9 23 ; — L 100 23 2 92 | 24 1, 9
3 24 i 1 86 a2 3 88 23 2 | 02
4 25 I — ! 100 23 8 88 23 2 | 02
5 25 -— w00 | 2 1 96 24 1 | 96
[ 13 25 6 100 24 1 86 28 2 02
ol 24 1 9% | 23 2 92 94 1 96
8 | 23 2 92 | 24 1 96 24 1 | 96
9 24 1 as | 28 2 92 23 2 92
10 23 : 2 92 24 1 96 J 23 2 93
i1 a3 ; g 92 22 3 88 ! 28 2 92
12 23 \I 2 92 23 9 i 92 \| 24 1 9% -
|
Conclusions

(1) Heavy clay soils appear to be unsuitable for Guines grass,
while * Water grass’ thrives well under similar conditions.

(2) Guinea grass requires good drainage facilities such as sub.soil
drains, in clay soils ; while ‘ Water grass’ puts up vigores growth under
gimilar conditions, and even when the fields are water-logged.

(3) Cuttings of water grass whether from bottom, middle or top
portions of tillers, behave similarly in the matter of cstablishment after
planting.
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Fodder Jowar Responds to Manuring.—Jp2
—Jowar gr
responds very well to manuring, romn for fodder

It has beep found that a dose of 50 pounds of nitrogen (250
pounds of ammonium sulphate) per acre increases the fodder yield by a

100 to 150 maunds, provided the soil has a good store of moisture.

Under unirrigated conditions, & 100 pounds of ammoninm sulphate
per acre are recommended for application, especially when the farmer is
unable to apply sufficient quantity of cattle manure to the crop. The
fertilizer is beat applied at sowing time.—I.C.A.R. No. 18/58 r
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MEMOIR

. Late Sri THOTA SESHACHALAM NAIDU

We deeply regret to rccord the sad demise of Sri T. Seshachalam
Naidu, who retived as Superintendent of the Livestoek Research Station
Lam, Guntur District. He was 62 years of age at the time of his
death, on 2nd November 1957. He came out of a highly respectable
family and after having had his training at the Agricultaral College,
Coimbatore, he joined as an Agricultural Demonstrator and worked in
several places in that capacity in the old composite State of Madras.
Later on, he was selected for Livestock work and had his post-graduate
training in Dairying at the Indian Dairy Research Institute. He was
mainly responsible for bringing up the Jivestock farm at Lam, Guntur
to its present high standard. His devotion to duty gained the appro-
bation of all his Senior Officers. He had an eye for details and could
command labour in a remarkable manner. He was a popular figure in
gocial circles and was highly entertaining in conversation.

He leaves behind his aged mother and his wife, $0 whom we offer
our heartfclt condolences,

——

Bri ¥. P. NARGUNAM NADAR

We are deeply grieved to record the premature death of 8ri Victor
Pandian Nargunam Nadar, 8.v.sc., at the early age of 39. He was one
of the first batch of B,v.s¢’s and alter graduation, he joined tho Animal
Husbandry Department, Madras and served in several places in that
gtate, He was a popular figure wherever he was and his death on 28th
February 1958 came a8 o shock to many. He leaves behind his wife and
six children. Weo offer our heart-felt condolences to them. May his
soul rest in peace !

i Announcements
I. The following is seat by the Principal, Madras Veterinary College

UNIVERSITY OF MADRAS
DEGREE OF MASTER OF VETRRINARY SCIENCE
(M.V.Sc.)
REeUuLATIONS ISSUED

1. Conditions of Admission,—No Candidate shall be admitted to
the Examination for the Degree of Master of Veterinary Science unless
he produces satisfactory evidence to the effect that—

(i) he has passed the B.v.sc. Degree Examination of this
University or an examination of any other Universily recognized by the
Unriversity as equivalent thereto.
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d (ii') has undgrgong & coursg of atudy extending over a period of two
academic years in an institution recognized by o :
Univetsity. y or affiliated to the

2. COourse of Stwdy—The course shgl] i
) . compris
snyone of the following branches according to the fy;l:bg:ep:::ggb:;

from time to time, One of the gubi i
; : . jectd in the branch sh
main subject and the other two as subsidiary subjects -s— all bo taken ss

BrAxon 1 B
RANCH IV
ég a;;omy, Hygiene.
rgery. A .
Obstetrics and Diseases of ﬁ;‘?ﬁgi@fﬁdﬁ-‘mq.
the reproductive system. ! ygiene,
Brawnca 11
: Brancr V
Physiology. Ani 1
Ph?\;ﬁl{wob‘gy and Materin Anlirn];aa'.]l %ﬁgg’ggﬁ
1CA. . : .
Therapeutics, airy Seience,
Brancr IT1
Pathology.
Bacteriology.
Parasitology,

8. Duration of the Course.—The o
of Veterinary Science shall extend over g
July to March each year and the examing
in the month of April,

ourse for the Degree of Master
p‘cnod of two academic years—
tion shall be held once a year,

4, Scheme of Ezamination,

—Th .,
the branches shall be as follows - © Sehome of examination for al

Main Subject : Hours. Marks.
Paper 1 |
Paper II > 100

Practical T 3 " 100

Practical TT 3 20

Oral 8 5

Bubsidiary Bubjent 1. N 0
Written .

Practical 3 100
Oral | 3 3

Subsidiary Subject IT B "
‘Written
Practical 3 100
Oral 3 50

Dissertation _ 5‘3

Total, 800
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Note.—A dissertation will be on a topic chosen previously by the
candidate in consultation with the Professor and within the ambit of
the Main subject offered by the candidate. This dissertation shall not
exceed 30 pages and should show cvidence of the candidate’s ability to
collect pertinent data and draw conclusions therefrom,

5. Attendunce at Lectures,—~No candidate shall be eligible to sit
for the examination unless he has put in at least 75 per cent of the
attendance at lectures and practical classes and has been certified by the
concerned Professors that he has attended the courss of instruction both
theoretical nnd practical in the subjects prescribed for the Branch
chosen and has satisfactorily completed the course.

6. Passing Minimum.—A candidate shall be declared to have
passed in the examination if he obtaing not less than 50 per cent of the
marks in the written, practical and vtva voce examinations separately in
each subject of the Branch chosen, and not less than 50 per cent in
Dissertation  All other candidates shall be deemed t0 have failed in the
examination.

7. Classification of Surcessful Candidates,—A candidate passing
the whole ezamination at the first atbemptb and securing not leaa than
60 per cent of the total marks in the Branch shall be placed in the firat
class, and all other successful candidates shall be placed in the second
class.

A candidate who secures rot lessthan 75 per cent of the aggregate
marks in sny subject shall be declared to have passed the examination
in that subject with distinction.

8. Exemption from Ke-eramination.—A candidate who fails in the
examination but obtains the prescribed minimum marks for a pass in
any subject shall be exempted from re.cxamination in that subject, He
shall be credited with the marks obtained in the Dissertation. A candi-
date who fails in Dissertation shall be permitted to resubmit the same
on a second occasion.

9. Numbér of Appearance.—~No candidate shall be permitted to
appear for the M.v.3c. Degree examination on more than three occasions.

10, Symbolic Representation.—Bymbolic represcntation shall be
adopted in declaring the resulis and o statement of detailed marks shall
notb be furnished :

Symbol A will denote 60 per cent and above of the marks.

Symbol B will denote 50 per cent and above of the marks but
below 60 per cent.

Symbol D will denole Distinction as having obtained not less
than 75 per cent in that subject.

Symbol F will denote Failare.

A fow priced copies of the reprint of this notification are available a4 the IV.J.
Office at 50 nP, each, inslusive of postage.



. The following is sent hy the Secretacy of the L.C.A.R,

# INDIAN DAIRY YEARBOOK »

The Indian Councit of Agriculturel Research hae undertaken to
publish annually an Indian Dairy Ycarbook containing salient featureg
of the dairy industry in India. This Yearbook wilt contain information
abont livestock census; intonsity of production of milk per sq. 1pile ;
distribntion of dairy caitle in different areas | centres of export ang
prices for dairy cattle ; milk production and consumption in India and
other countries ; prices of milk and its trend during the recent past :
import of dairy products for the previous 50 years ; quality Btanda.rd;
for milk and milk products under Food Adulteration Acts and Agmark
Schemes ; statistics about organised milk and dairy schemes in various
Btates together with requirements and present sources of supply of
equipment with plans for their development ete. It will also contain
list of officials and private persons engaged in the Dairy Industry and
list of manufacturers and dealers of dairy machinery in Indis and
abroad as well

The above information is being collected from the various Minist-
ries and State Government and privato institutions. However in order
that the Yearbook may be as comprehensive as possible all $hose direct]
or indirectly connected with the Dairy Industry are requested to sup 1y
to the Secretary, Indian Council of Agricultural Research, New Dgﬁ;?
such information as they think will be of value for the Yearbook, ’

In particular, persons who are trained in Dair
in the Dairy field should kindly supply their particulars for 3 s
the Yearbook. They should give their names, date of birslkxxml::ﬁ&:
tions with years of passing, experience inctuding main positior'm held and
their present post.

Manafacturers and dealers of Dairy equipment shonld alse supply
information about the items manufactured or supplied by them for the
industry.

All inguiries a8 to the form etc., in which the informatijon ia
supplied may please be sent to the Secretary, Tndian Council of Ag:-?c;ge
tural Research, New Dalhi. .

Ag il is desired that the Yearbook should be pnblished d
1958, it is necessary that the statistical and otherp cd durlng
supplied by 15th May at the latest.

Business enquirtes from advertisers, sale of cnts ete., will also be
walcome,

ying or are working

information age
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The All-India Veterinary Association

THE 1.V.J. RESERVE FUND

LIST OF SUBSCRIBERS

Rs. nP.

L. Dv M. B. Basbry, President, A.1.V.A. .- 100-00

2.« T. Yinayaka Mudaliar, Editor, 1.V.J, ... 100-08

3, . P.8Brinivass Rao, Ex-Fditor o 12800

4w DBertie A, D'Souza, Principal, Madras Veterinary College .e 100:50

5., C. Krishna Rao, Dy. Director, Hyderabsd, A.P. vee  BO-OD

& . D.Mariappa, Madras Veterinary College e 50°00

7.« 9. Venkatachalamn, Agrl, College, Coimbatore « 30-00

8. , P.Soundararajulu, Principal, Vaty. College, Tirupati, AP o 50°00

9., M.B.Juyarsman, V.A.8., King Inst. Madras (in four instalmente}... 30-00

10. ,, Capt. I. 8. Malhotra, Assam v 25400
1., M K. Srinivassp, LY.R.0 - 25-00
12. . P. B. Nilakantan, LV.R.1. ... D00
13, ,, P. K. Ramachandran, J.V.R.L s 10:0D
4, P M. Joshi, Cambay, Bombey . 1000
15. ,, G, T. Reddy, Kalwakurti, A, P. v  3-00

Cheques, money orders and all correspondence be addressed
to the Editor, The Indian Veterinary Journal, Madras-17.

i e—

THE WEST BENGAL VETERINARY ASSOCIATION
(Affiliated to A.LV.A.)
[Regd. with Joiat Stock Cowmpsnies Under Societies Act XXI of 1860.]
Annual General Meeting

The annual genera! mesting of the above Association was held
on 8-~4-58 in the registered office of the Association. Dr. M. R. Ben
presided, The following ofice bearers bave been elected to hold the
office for the year 1958,

President :
Vice Presidents -

Dr. Ahad, &.8.v.cC.

Dr. B. J. Banerjee, 6.v.5¢, P.6.
Dr, 8. 1. Ben, ¢.B.V.C,

Hony. General Secretary . — A, Chatterjee, 5.4, G.V.8¢., D.X,
Joint Secretaries : - A. K. Chowdhury, M.8¢, G.V.8¢.

D, X. Biswas, B.8c., B.V.8C.

D. B, Mukherjee, B.5c., 6.V 8¢, P.G.
P. C. Sen Gupta, G.B.V.C.

—
——

Asst. Secrebary
Treasurer ;

[
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Members :
G. M, Banetjee, G.B.V.¢. A. Chatterjes, B,v.g¢,
M. R, Sen, 6.B.v.C. Mrs. K. Dutta,
U. P. SBahs, ¢.v.sc. M. Banerjes, &.B.V.C.
I. Kuruvilla, g.M.v.c., B.v.se. P, K. Sinha, M.8c., 6.v.sc.
8. C. Giri, ¢.v.sc. 8. C. Guptla, a.B.v.0.
P K. Boae, &¢.B.YV.C, D. B. Chatterjee, @.v.8¢., P.¢., D.T.V.M.
H. L. Roy, a.v.sc. (Edin.)

The outgoing Secretary’s report was read by Dr. B. J. Banerjee.
It was also resolved that the Association should publish a journal, which
shonld be an organ of the Association.

ANUPAM CHATTERJEE,
Homy. Secrstary.

THE MYSORE VETERINARY MEDICAL ASSOCIATION

An emetrgent meeting of the Executive Committee was held on
24-4-58 at 5.30 p.m. The following resolution was passed :—

The Rditor of the Indian Velerinary Jowrnal be informed that in
view of the fact, the date for the inauguration of the Silver Jubilee
Celebrations of the Mysore Serum Instibute has to be fixed in consul.
tation with the Secretary to the Governor, who has at present informed
that His Highness will not be free till the last week of July 1958, the
exact date will be communicated to the Indian Veterimary Journal soon
after this is finally settled, Steps are being taken to expedite the same.

Bangalore, } R, D. NANJIAH,
24-4-'58, Honorary Secretary.
[ Notei—We regred to disappoint the profession once again. The All-Todia Veterinary

Conference is scheduled to be held with the Silver Jubiles Celcbrationt.
Editor, LV J, ]

THE BIHAR VETERINARY ASSOCIATION

The following resolution was ndopted at the Beventeenth Annusl
Conference of the above Association held at Patna on 9th February 1958.

) ,..a"q,:-‘-

“Unanimously reso
invited tp hold.its next sessiony
gmaral;don:quen‘c_e of Bihar Ve

UTION No. 2
Rhe All-Indic Veterinary Association be

r on the occasion of the next annual
Association,”

R. Y. Paxpey,
Secretary.

-‘.&

77607 | 35
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ADVERTISEMENTS

AN M&B SULPHONAMIDE PREPARATION
Jfor the treatment of BACTERIAL INFECTION

..........

Combining the bacteriostatic effects of sulpha-
merazine, sulphadiazine and sulphapyridine,
' Trinamide ' attains the maximum degree and
range of activity against common animal
pathogens, while reducing the risk of crystal

SUPPLIES deposition in the urinary tract. The product is

Containers of: 25010'5 gramme 1ableis readily absorbed after oral administration and
20x 5 gramme tableis therapeutic blood levels are maintained for

g-“"".’"’i prolonged periods of tima, Treatment is based

r\\’;'\ on a single daily administration of the drug and

! ‘ Trinamide’ is therefore of spedial interest in
MANCFACTORE® @T large animal practicc

MAY & BAKER LTD

¥,

IDE’

TRIPLE SULPHONAMIDE ASSQCIATION

vALe) .78

Distriduted by
MAY & BAKER (INDLY PRIVATE LTD - BOMBAY - CALCUTTA - GAUHATI - MADRAS - NEW DELHI

When writing to advertisers, please mention The Indian Veterinary Journals



ADVERTISEMENTS
®
VETERINARY
VITAMIN
OIL

Specially prepared and standardized gils
Sfor improvement of livestock

UNIVAX | TRIVAX

40,000 units of Vitamin A 1,60,000 units of Vieamin A
4,000 units of Vitamin D 16,000 units of Vitamin D
per fl oz per fl oz

Excelleat sources of Vitaming A & D
for animal and poultry feeding. They
enrich milk, improve poultry products
and contribute to the well-being of
livestock.

Pamphlet gladly mailed on request

GOVERNMENT OIL FACTORY
KOZHIKODE

Department of Industries & Commerce
Kerala State.

_An Indispensable Book

When writing to adverbisers, please mention The Fndian Velermary Journal,

ADVERTISEMENTS
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NOVOLEPDP

A PREPARATION FOR EXTERNAL APPLICATION
ON WOUNDS AND SORES OF ANIMALS

NOVOLEP is an excellent fly repellent when
applied to wounds and sores. Specially useful
in the trealment of ‘ hump sore’ and also
- ‘foot sore’ in [Foot and Mouth disease. -

;
g CONTAINS DDS AND ALLIED ORGANIC COMPOUNDS
g
f

USED EXTENSIVELY WITH CONSIDERABLE SUCCESS
IN BENGAL VETERINARY COLLEGE HOSPITAL

Available in Bottles of 4 ounce, 1 Ib. and 10 Ibs.

;
g
i
é.g? BENGAI CHEMICAL
)

CALCUTTA — BOMBAY — KANPUR
LS00 CHNDG0 =0 D 0OV OO T 35S0 ICODOLROCODD

C=0= AC=0=D 000 SR OO B PRS00

STANES MINERAL MIXTURE

Stanes Sterilised Fine Bonemeal for Cattle )

The only Tonic at low prices with high tonic value.
Provents diseases due to deficiensy in &\LGI UM and i
PHOSBPHORUS. Largely used by all the Agricultural .
Research Stations in Madras, and by the %’

Departments.

Sold in bags of 14 lbs,, 28 lba., for supply in the Madras Presidency. f
For further particulars apply to :—
T. STANES & CO., LTD,,
‘ CQIMBATORE
b e e e e = R s R = )

g eberinary

Hagan's INFECTIOUS DISEASES OF DOMESTIC ANIMALS,
3rd ¢d. 1957, 968p. 171 ilins, (with special reference to
Etiology, Diagnosis and Biologic Therapy}

Sh. 84/~ Rs. 52- 50 nP. only per copy.

Order your requiremenis loday
SVASTIE SALES COMPANY, &scirs ™ vemuary 2oors

When wribing to advertisers, please mention The Indian Veterinary Journal.




ADVERTISEMENTS

Veterinary & Animal Husbandry Made Easy

Read foliowing publicatione in Hindi and aid n building New India,
Used extensively sn dyriculiural and Velerinary Colleges and Schools,

Siockomen and Stock: Supervisor Centres, Basic Schools and
6y Stock Cwners all over Diian Union.

Second edition of PASU SANKARAMAX ROG CHIKITSHE,
Well corrected and up-to-date trestment, Great reduction in price,

1, PASU SANK.ARA‘MAX ROG CHIKITSHK
Denls in contagious discases Rs. 3/-

2. PASU CHIKITSH BIGIN

3, PASU PALAN BIGAIN
Deale in Animal Husbandry Re, 1/14/-
KUMAR SANTOSH SINGH,
C/o R P. SINGH,

LECTURER, ANIMAL HUSBANDRY, AGRICULTURAL SCHOOL,

P.O. BODH GAYA. DT. GAYA, BIMAR.

Deals in non-contagious diseases, medicine, anablomy, etc. Re. 1 /L4

Q< - TS UL B LD

ADVERTISEMENTS N
A O 0 491 VAT s AT 6 R S S T L W G

Telegram—CRESCENT Talephone-—-34-3104

RINDERPEST ERADICATION SCHEME

BRAND VACCINATED ANIMALS WITH
“P.E.W. BRANDING INK”

~—— PR T aap—

[

A scientific chemical combination,

Produces a lasting and distinctly visible brand,
usuable on Cattle and Buffaloes. Application very
easy, quick and absolutely economical. No wastage,
Already tried on one lakh of animals with great success,

o=
SO UL ST T4 | LM MO EZS LD

<

It permeates into the layers of the skin evenly
-over the branded area and forms an antiseptic dry
scab that peels off in a few weeks, leaving a well
defined easily visible brand mark. It does not
produce any open wound and thus serve as a source

TUHOEo 110

i

MASTISIN : Eocnomisal and speciiic sure laor

all forme 5f Mastits, Pastaurellonts,
Trypanosomiasta, Nasal Schistosomiasis, efc.
Mastisin i3 our best asslstant where the anti-
biotics and sulphas have failed, is the opinion
of Vatarinarlana

Avsilable in 2.-1bs packing with cintment Price
Ra. 6.25 for ona full canrse.

CANCERINA: The only cure for cancerouy

PRANAVA : Extarnal troatment for cancerous .

horn. Highjy appracisied as dress-
ing In many diseases. 35t1l1 economicsl.
Full seurse for 618 anima) is 6.1b2 of Cancarina

and 3 lba of Pranave, Lessens troubls. Price
fis. 15.50.

Magtioin up to two courses is not possible to be
boaked by rail. Postel orders must accompany

of infection.
ALREADY SUPPLIED TO THE DIRECTOR OF YETERINARY

SRRVICES AND ANIMAL HUSBANDRY,
WEST BENGAL.

cure is nol possible, s the ouicome ot survey. railway stalion 1o qet them cheaper.

Literature on demand,

DEEBEE BROTHERS

1706, KHADIA JALOW4LI NARA, AHMEDABAD

horn. Without internal breatment S0.J0 advance o cover postaga. Give the hearest

DUKE's : Physiclogy of Domestic Animals 19§ . Iiled.
‘\;ISII‘%E}"O :p}c’etartnarv Anaeathesia 195‘?7 Imd?'p' Sh. g0/
1:

actice of Velerl M ) - ld,
BVA - ‘Handling of Animais & Feat 0k 1551 T LD 72 Hid

EERD(';[L".R:B V Hendboo)k of Antmal Husbandry & Dafrying 1956 flltd.

Britieh vehu;:\‘yiné!;)é'}r‘lu{xggal 1957rp. abt. 1400p. thumb-indexed

§iid
Ehaa2 8 5

VYETERINALY BOOKS Just received———

ap.

FEDEBBE

Availadle from

SARCOR BOOK COMPANY

PaLLIANAKAY ROAD, Cocmn 2, (S. India).

T AP O A L I ) T A0 ) R MY | I (RS (E XA (T SR e R0

- When writing to adverticers, please mention The Indion Velerinory Jowmol,

TRY ON YOUR ANIMAILS ALSO.

This can be supplied in any guantity along with
Branding Iron (as per specification), G.T.V. set and
G.T.V. Stainles Steel noedle.

*

For furiher pariiculars, please apply to :

DAUL'S ELECTRO WORKS

JORAPUKER SQUARE
Post Box No, 11406

CALCUTTA-6

WNX«WWMUWMKMMWMWIWMlllll&'.'-.tllll "
When writing $o advertisers, ploase mention The Indian Veterinary Journal,
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Burdizzo (astmtors uuth Dﬂtem (ord Stop at Jows

) ';‘q‘ 7 ,_. ] .v
. Beware of ll:hﬁon.

" Do nat h misled by spurious makes,

Dr. Burdlzz<>’l Bloodleu Cntmtor for the Caatration of Bulls, [
Horses, Sheep, Dogs, Pigs etc., is the only Castrator guaranteed to be of
perfoct manufacture, built up to 4 standard not known to price.

®

Burdizzo Tattooing Forceps.

Official Marker of many Cattle Breeding, 8heep Breeding and Horse s
Breeding Farms and Cow Testing Asgociations, with Interchangesble *
Letters and Numbers for marking Cattle, Bheep, etc.

Nickel-plated, three space ; in tin box, The usual set comaists of a
8 Bpace-Forceps, 2 Sete of Figures, Complete Alphabets, and Tattooing
ink,

Further particulars on requaet from the
Representatives and Distributors :

Dr. PANGAL'S VETERINARY INSTITUTE,
36, Wallajah Road, MADRAS 2, (8. India),

Prinhd by T, Kanmbinn. a¥ Tha Panmmmi (Proprim J’syu & 0«..) Hich Road,
Triplioans and published by Bao Bahib 1. Vinsyaka Mudaliar, 0. R.V.0., Bditor,

.  The Indiaa Vebarivozy Jouroal, 23, Firek Btre, Vidyodara lut. THagar, Madras17.
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