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TO OUR CONTRIBUTORS

THE INDIAN VETERINARY JOURNAL 1s intended for the publication of
papers on Original work, General and Clinjcal arficles, Extracte, Raviews,

Association News and other cognate matters pertaining to animal health and
disease and the progress of Veterinary Science and the profession in general.
The Editor, in his work of assessing papers received for publieation, i assisted

In an honorary capacity by alarge number of Scientists working in various
parts of India,

Papers are accepted for publication on the

understanding that they have neither
been published bef

ore nor are being considered for publication elsewhere,

Matter for publication should always be byped and sent in duplicate, The
@ype-scnpts} should be on one side of tha paper only with double spacing and one
inch margin on the left side. They should be sent after eareful revision and
con‘e_fibiox(zi and without over-writings. Otherwige they are liable to be not
considered.

Names of authors should be followed by their academic qualifications. Their
official address or otherwise shoulq al

A g0 stated to enable corres ondents to
communicate with them direct if they 5o desire, rese

1 conecise and nok unnecessarily elaborate, To achieve this
object extensive Summaries of all available literature with numerous references

The bulks of the paper showld record the actual
work done by the author oy authors, If papers submitted aye considered to be of

excessive length, they mey be returned to the authors for necessary reduction and
re-submission. Papers gra aceepted subject to the ri i itori

A copy of the bage-proofl will be sent to the author, only ip it
is found nscessary and it should be returned without delay, %aus)e; ‘;;?reégtetll‘
Extensive changes'in the matber are not permissible at that stage,

Drawings and diagr

ams should be in Indian Ink on stout white drawing paper
or on Bristol board,

A swall number of bloeks illustrating articles are normall
Journal; but the authors may however be required to pay tie entire cost of
blocks if they are far too many for a singla artjele, Half-ton,

shauld be ineluded only when they are found essential and they s
glossy paper, bringing out the differences clearly,

The number ang size of tables, charts and plates should be strictly restrioted ag

the cost of publication is mounting up every day. Coloured plates will not be
reproduced, except under exceptional eircumstances or when the author is willing
to bear the entire cosb,

Publication of group photographs of some news-value to the profession and of
ndividuals will be und

v Ndertaken anly if space permits and the cost of blocks in
such cases will be thankfully received from parties concerned,

Abbreviations angd mode of references to Authors, years and journals should be on
the model normally adop

ted in all internationsl publications,

Note :—~We request our Contributors to he} b i i
they s prr,C 8 €lp us by observing the above rules, and

facilitating early publication of their articles,
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A COLLEGE IS BORN

Mysore has been struggling hard to have a Veterinary College of
its own for over a decade now. Many were the arguments, for and

“against, such a step. Heated discussions were raging over its necessity
-and over its place of location. Finally it was settled that it should be

located in that beautiful City of Bangalore, so full of animal wealth of
all descriptions-high-grade cows, bullocks and bulls, race-horses, jutka-
ponies, valuable dogs and cats. It is a well-known fact that Mysore
plateau is a breeding tract of some of the finest breeds of fast trotting
cattle and to meet the milk problem, people have been maintaining
high-grade cross-bred cows and murrah buffaloes. Bangalore is full of
them. Added to these, there are the Mysore Serum Institute, the
‘Regional Research Institute of Dairy Science, the Hebbal Agricultural
Farm, the Sewage farm, etc. Under such favourable auspices, we learn
from the daily papers that “ a new Veterinary College is to be opened
in the third week of July [958. It will provide a four-year course of
study leading to the award of B.v.sc., degree of the University of
Mysore.” All honour to Mysore !

We were ourselves much exercised over this delayed initiative of
the enlightened State of Mysore. With the integration of States,
Mysore has become a big unit and she has to cater to the needs of

" varied types of land and livestock. In fact she may need more than

one College. The College therefore makes its appearance not a day
too soon and we only hope it will be properly planned and even more
properly run. For the present, the College will be located in the
Mysore Serum Institute. Let us hope it is only a measure of ex-
pediency. Much clinical wealth would be available only within the
limits of this civilised City. The College, we feel could be located
within the City limits or very close to it in the midst of a well laid-out
Livestock farm, with a dairy unit attached and the necessary laboratory
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and teaching facilities provided.  The clinic should be a model one (o
suit this model city. FEither (he Tasker Veterinary Hospital could be
improved or a new one built. Bangalore is a city of extensions and
consequently a city of distances. There should be no *extension . with-
out a Vetcrinary Hospital of its own. We feel certain that thos’e who
are at the helim of affairs would leave no stone unturned to make this

new College a model one for teaching of all aspects of Animal
Husbandry Science.

The non-recurring expenditure of Rs. 27,85,000/- will be met by
the Central Government ~ 75 per cent in the shape of grant and 25 per
cent as loan. The T.C.M. of the United States of America will render
substantial aid to the tune of Rs. 150,000 towards laboratory equipment
and Rs. 20,000/ towards library books.  So the stage is well set for a
grand start. Let us hope the required personnel will be easily available
to run this institution. We most heartily congratulate Dr. K. S. Shett
the Director of Animal Husbandry Services in Mysore State for .th &
vigorous steps he had taken to make us all feel that it ig
realised.” We wish the new college every success !

e very
a ‘dream

Since the above matter had gone into print, we come to
understand that a new Veterinary College has also l;een opened at
Nagpur in Bombay State. We only hope it is also on the approved

University model. ~ We are against lowering of standards

for an
reason whatever. y

So, it is a twin birth of Veterinary Colleges this year ! Unlike
family planning, this is a ficld where higher birth-rate could be
encouraged for some more time to come! We most heartily
congratulate Bombay for being so prompt to bring into existence this
new College, so soon after the integration of states. That is as it
should be. May the new College prosper and serve the country in the
best manner possible !

Hallo !

Have you sent in your Contribution to the 7, V..J. Reserve Fund?
It is to serve you better and for ever! Pay then and Prosper !

A MEDICAL STALWART PASSES AWAY

« Now his stethoscope is laid down (it should be preserved in a
medical museum), the penetrative eyes which no cause of disease could
escape are closed, a life that saved innumerable lives is lost. But
Dr. Guruswamy Mudaliar leaves a deathless example of fellow-feeling
and service”. In thesc moving words. a leading Madras daily, the
Mail, has bemoaned the loss of Dr. M. R. Guruswamy Mudaliar, B.A.,
M.B.C.M., M.D.. which sad cvent took place on the 26th June [938.
He was 75 years old.

He was a leading medical practitioner of international repute in
Madras for well over four decades now. He was the Professor of
Medicine at the Madras Medical College and Physician at the General
Hospital for twenty years or more. The high level of the medical
profession in Madras is not a little due to the standard he has taught
and maintained both as a teacher and as a practitioner. As a doyen of
the profession he was much in demand as a Consultant Doctor by his
fellow practitioners. His diagnostic ability was something that made
everyone to stand aghast. Some cven believed that he arrived at such
correct diagnosis of even obscure cases, ail within a few minutes, by
some form of intution. His prescriptions were so effective that the
ordinary man got the impression they were infalliable. Consultation at
his residence for two hours daily was free to both the rich and the poor
alike. Voluntary contributions could be left on a table in an adjacent
room. Hec was even called the Gandhi of the medical profession.

His simplicity in dress and deportment, his pious nature, his
habit of beginning and closing his daily rounds with a prayer, have all
marked him out as out of the ordinary and endeared him to the suffer-
ing humanity. He gave liberallyto educational institutions and to
temples. Dr. A. Lakshmanaswamy Mudaliar, when called upon to
deliver the funeral oration was visibly moved and he said “ His passing
away has created a void in the medical profession that can never be
filled adequately. As a teacher he was unrivalled. As a fighter (or
just causes no onc was superior to Dr. Guruswamy Mudaliar. He stood

. for the rights of the Indian Doctors against the powerful members of

the Indian Medical Service of foreign domination. He was the first
President of the All-India Association of Physicians. He was an ex-
ample for all days and for all times to come.”’

Madras mourns the loss of this stalwart of the medical profes-
sion. We tender our humble homage to his great memory and offer
our heartfelt condolences to the members of the bereaved family.
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General Articles

ANATOMY OF THE FOETAL INDIAN ELEPHANT
Part VIII: The Head and Neck
(continuation)

By
D, MARIAPPA, G.M.V.C.y
Professor of Anatomy, Madras Veterinary College.

Arteries

Common carotud artery is one of the three terminal branches of the
prachio-cephalic artery (vide Part VII) at the thoracic inlet. The r}ght
comimon carotid artery close to its origin, detgches f'rom its ventral face,
the thymuc artery, which passes backward and supplies the thymus.

In the neck, each common carotid artery runs deeply under
brachio-cephalicus and omotransversarius, with the accpmpanying
structures bound by connective tissue—carotid sheatl placed in front of
trachea. Superficial to the carotid sheath is the inferior cervwal. artery
(vide Part VII). In the sheath, below the artery is the common jugular
vein and dorsolaterally, the common cord of vagosympathetic. It re&ghes
the great cornu of hyoid, below which, it terminates by dividing into
two branches—dorsal and ventral.

Its collateral branches are:
1. Muscular branches to ventral cervical muscles.
9. DPosterior thyroid artery is small which enters the posterior pole

of the lobe of thyroid.

3. Th&laryn.geal artery is very large which divides into two
branches—laryngeal and thyroid. The laryngeal branch supplies the
muscles of pharynx, larynx, oesophagus and finally it enters by the
foramen in the thyroid wing and supplies the mucous membrane of the
larynx. The thyroid branch is the anterior thyroid artery which enters
the anterior pole of the lobe of thyroid.

4. Occipital artery which passes deeper to the dorsal cervical
muscles above the occipital bone and supplies them.

5. Lingual artery accompanies the lingual nerves and supplies
the tongue.

6. External mazxillary artery winds round the horizontal ramus
deeper to the insertion of sterno-mandibularis, passes obliquely towards
the angle of the mouth. In its course it supplies muscular branches to
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facial cutaneous wuscle, buccinator, inferior labial artery to the | ‘
lip and continues as the superior labial artery into the root of th : Ol\:vel
cis and supplies the muscles of the proboscis. It is smaller :hpm the
infraorbital artery. Therc is anastamosis between the branch 10, the
the arteries. anches of both

The dorsad branch divides into the superficial tewporal and
rior auricular arterics. The ventral branch divides into inter 1 pos't,‘c-
lary and internal carotid arteries. nal maxil

The superficial temporal wriery is deeply situated. In front {
cxternal auditory weatus it detaches auricular branches to the g O-‘ -thC
and its muscles and a temporal branch to the temporal glang mtli'“;lfl-l'&
artery to supply the masscter onits deep face and transverse fc,lcialb ::te"w
which runs on the upper part of the masseter supplying it, it

The pusterior wuwricular artery passes deeper to parotid salivgy
gland supplying auricular branches to auricula and its muscles andw&}i
gland and finally enters the stylomastoid foramen as the stylomast Cl
artery and supplies the tympanic membrane and the structures of :lbl(
middle ear, ¢

The internal maxillary artery passes through alisphenoid foramen
passes on the tloor of orbit and enters the maxillary foramen, as thc’
swperior dental artery. ’

Before entering the alisphenoid forawmen, it detaches :

‘ L. Inferior dean artery which enters the mandibular foramen
with the nerve zmd. vein of the sume nawe, passes through the inferior
dental canal supplying branches to the lower molars and leaves the cunal
by the mental foramen and terminates by breaking off into a number of
mental branches to supply the lower lip.

2. Muscular branches to temporalis and pterygoids.

3. ﬂ[b(](l‘le meningeul artery which enters the craniun by loramcen
ovale and supplies the meninges. '

In the floor of the orbit it detaches :
L. Palpebral branches to both eyelids.
2. Muscular branches to wmuscles of the eyebull.

3. Ophthalnic wrtery to the eyeb: This I
‘ . , yeball,  This detaches the ethmoidal
artery which enters the craninm by the othmoidal foramen. ’ e
4. Palatine arteries to supply soft and hard palate.
5. Sphenopalatine artery to the nasal mucous membrane.

e « The' superior dental artery enters the maxillary foramen, passes in
¢ superior dental canal with the nerve and vein of the same name
}
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supplies branches to the upper molars, leaves the canal by the infra.
orbital foramnen and continues as the infraorbital artery in the proboscis
and supplies its muscles. It detaches a dorsal nasal branch and divides
into two termninal branches which pass lateral to the nasal tube.

Internal carotid artery enters the cranium by the carotid foramen
and divides into the anterior cerchral and posterior communicating arteries.
The anterior cerebral arteries of both sides are connected by a trans-
verse communicating branch to form the anterior part of civele of willis
round the pituitary gland. The posterior communicating artery unites
with the posterior cerebral artery on each side to complete the posterior
part of the circle of willis. The basilar artery formed by the anasta-
mosis of the two vertebral arteries, divides in front into pasterior cerebral
arteries and furnishes cerebellar arteries.

Veins

Ezternal jugular vein is formed ab the base of the skull by the
union of superficial temporal and internal maxillary veins. Itis placed
superficial and in front of the carotid sheath and receives the internal
jugular vein at the level of thyroid cartilage and forms the common
jugular. The tributaries received by the external jugular are, the exter-
nal maxillary, lingual and pharyngeal veins. The common jugular
receives the thyroid and laryngeal veins and enters the thoracic inlet.

Internal jugular vein is small, being the continuation of the
transverse sinus of the duramater through the foramen lacerum.

Superficial temporal vein drains the venous blood from the tem-
poral plexus. It receives the frontal, parietal, auricular and transverse
facial veins,

Eaxternal maxillary vein is formed by the union of superior and
inferior labial veins.

Arterio-Venous Anastamosis

Temporal plexus lying deeper to the temporal gland is a plexus
formed by the apastamosis of branches of superficial temporal artery

and the superficial temporal vein.
Haemolymph Glands

A chain of eight elongated glands each measuring 1-5 cms. long and
0-5 cm wide are found along the carotid sheath and common jugular vein.

Three small glands are found along the course of the lingual
vessels.
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Nerves
Cragead nerees
1, 11, 111, 1V, VI & V1II cranial n¢
other animals. III, IV & VI cran;
sphenoidal foramen.

LVes resembles the nepyeg of
al nerves enter the orbit by the

V. Trigeminal nerve

The large sensory root presents the semil
detaches the maxillary and ophthalmic nerves.
receives the communicating branch from the s
forms the mandibular nerve.

unar ganglion which
The smali motor yoot

emilungy ganglion ang

Opthalmic nerve enters the orbit by the sphenoid
supplies the palpebral branches, nasociliary branch joi
ganglion and the ethmoidal branch which
artery.

al. foramen ang
oming the ciliary
accompanies the ethmoidy)

Mawillary nerce leaves the cranium b

_ Y ner : y the foramen rotun

runs in th.e floor of the orbit, enters the maxillary foramen anddl;m wnd
the superior dental canal as the superior B

. ] dental nerve and em
of the infraorbital foramen as infraorbital nerve and runs in thee;fsgogil;t

In the orbit, it supplies palpebral branch t i
_ , § G 0 lower eyelid, posterin
palatine nerve to soft palate, anterior palatine nerve toy hard pOS‘tcthm
spheno-palatine nerve to the nasal mucous membrane. prise,

In the superior dental canal, it supplies dental br

molars and milk tusk. anches to “pper

The infraorbital nerve is the sensor nerve o i
divides into three branches at the root ofy the pro{)zlslsispmbosm&
branch supplies the lateral nasal region with the bra,nches.of
nerve. The middle branch unites with the facial nerve to
proboscideal nerve. The ventral branch ramifies and supplies t
lateral face of the proboscis.

It
The dorsa}
the facial
form the
he ventro-

. Mandibular nerve leaves the cranium by the foramen ovale, It
supplies muscular branches to pterygoids, tensor palati, tempoia,li
masseter and buccinator. It detaches the auriculo-temporal and lingu:i
nerves and .continues as the inferior dental nerve. The auriculo-temporg]
nerve supplies the parotid salivary gland and reaches the zygoma in frong
of the auricula and joins the facial nerve. The lingual nerve unites wi:;lh
the chorda tympani nerve, detaches a mandibular branch which asceng
the fa.cial region, passes deeper to mylohyoideus and supplies the toy ues
The inferior dental nerve enters the mandibular foramen, supplies bfa, '
ches to lower molars in the inferior dental canal, leaves the cangl b t}l;-
mental foramen and terminates in the lower lip. yHe
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VIL. Facial nerve is very large, emerging out of the cranium by
the stylomastoid forawmen, passes deeper to parotid salivary gland and
then under the tendon of sternomastoideus below the zygomatico-
auricularis, passes forwards below the zygomatic arch ventral to the
stensons duct, runs deeper to nasolabialis and continues as the probos-
cideal nerve.

Its collateral branches are:

L. Posterior awricular nerve supplies digastricus, occipitohyoideus
and posterior auricular muscles,

2. Anterior auricular nerve to the anterior auricular muscles.

8. Orbital branch which supplies orbicularis oculi group of
muscles.

4. Muscular branches to nasolabialis, nasalis, lateralis nasi,
buccinator and facial cutaneous muscle.

5. Mandibular branch (inferior buccal of ox) which supplies
facial cutaneous, buccinator and terminates in the lower lip.

Proboscideal nerve is formed by the continuation of the facial and
the middle branch of infraorbital which anastamose and run along the
lateral face of the proboscis deeply placed in the substance of Maxillo-
labialis and supplies the muscles of the proboscis.

IX. Glossopharyngeal nerve leaves the skull by the foramen lace-
rum, passes lateral to vagus and presents the petrosal ganglion which is
fusiform, 05 cmn long, connected to the superior cervical ganglion and
vagus. It then passes down in front of internal carotid artery, descends
on the wall of pharynx, detaches the pharyngeal branch to pharyngeal
plezus and continues as the lingual nerve below the lingual artery and
supplies the mucous membrane of the tongue.

X. Vagus nerve emerges from the foramen lacerum lateral to
rectus capitis anticus minor and superior cervical ganglion. It presents
the jugular ganglion in the foramen and the nodvse ganglion which is
fairly big above the apex of the superior cervical ganglion. The cervical
sympathetic joins the vagus below the nodose ganglion to form the com.
mon cord of vagosympathetic which passes on the dorsolateral face of
the common carotid artery in the neck. In front of the thoracic inlet,
it leaves the company of the cervical sympathetic trunk and enters the
thorax (vide Part VII).

Tts collateral branches in the neck are :

1. Awricular branch to the pinna.
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2. Pharyngeal branch which uni i
| ‘ h unites with the pharyngeal branc
(gé Sgéoss}op&}myngeal and the sympathetic to {form thel pha);-//%tegial bl‘;;?th '
pply the muscles of the pharynx and the corvical part of oesoplll)a ll::
3. dnterior laryngeal nerve su .

olies the cric 0 :
wombrane of laryny and pharyns pI cricothyroideus, mucous

| XI. ,S'j.)inal accessory nerve leaves t
Iibedl'l:% &H_d ;S Sul?f:rﬁmal to the tendon of origin of omotransversarius
- ivi els) ‘u?hch) dorsal _and ventral branches. The dorsal by ‘};‘ASMIUb-
. ﬁi;:;’]eenterm% lc;cepkll)avhc‘u/s gnd_ omotransversarius, supp)yin;n;h pasaes

y minates by ramifying on the deep face of tra-peyiuifu r;ﬁc

ventral branc escends behj ;
e ':Lmh,. descends behind the auricula, alone the .
of sternomastoideus and terminates in it ° posterior border

he cranium by the foramen

XIL  Hypoglossal nerve leave h i
‘ ! ¢ lci s the cranivm by the for nen
rum lateral to vagus and medial to the internal jugul)a,r inniomilt 3 talace-
| . etaches

a branch to supply sternomandibulay;
pply ularis 3 i ;
artery and supplies the muscles of the ton;;d nocompanies the lingual

Organs of the Digestive System

Mouth cavity is relatively small an ;
bra.pe of the lower part of the vestibule i;a;r?o\gé rrcl)j?ve olfnucouSl -
papillae (fig. 1) and the upper part at the level of the second imall round
shows a large round papilla—papilla salivalis, (fig. 2) in frontpg?‘ mé)l&r
ression .and namerous minute papillae besides. Below the ti af e}f-
tongue is the fracnum linguac and on each side of the fraenum ils) ’
pointed papilla—papilla sublingualis. # small

Lips. The upper lip has a promi ] hi i
behinc'i the fossa forptll)le tu%sk. Th&a fos;Zeirsltlizgé)éall);“:ggg’tgnsli?;ktl S]d'le’
{)f ha‘u'. The upper lip is merged with the lower face of probosci evtol;
junction being marked by a curved groove connecting tlhe fo .y f C
tusks, The lower lip is elongated with a pointed tip which { Sszvte o
above for the tip of the tongue. '8 grooved

Teeth will be dealt with under the skull in the next paper

Tongue is large in the foctus, practically filling up the cavum oris
propiun. It is 14 cws. long, 8 cms. wide and 5 cms. thick Tllib
pgstez:lor part (root and body) is thick and round and the anterio‘r t
(tip) is small, the tip weasaring 4 cs. in length and is blunt poi [;&1
The dorsal face of the body is concave and the mucous e by e (fd.
sents the following kinds of papillac. Ane pre-

Lo Civeumeallate papitlar are s

. . ate pa are small, three on each i

, ron each side, arr

as in the dog on the root of the tongue, » Arranged
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D, Fungiform paprllae are more nanierous than in other animals
found on the dorsal face of the body and tip and very densely seb along
the upper margin of the side of the tongue in front of the mayer's organ.

Be Mayer's vrgans are transverse ridges arranged along the lateral
margins of the root of the tongue in front of the circumvallate papillae,
fiach organ consists of about 16 small ridges separated by grooves. The
vidges in front, pass to the sides of the body from where densely arranged
fungiform papillae continue. Iixamined with a hand lens, large fungi-
form papillae are found between the ridges, indicating the gustatory
nature of the organ. Microscopic sections of the organ were examined
to determine the presence of taste buds in the ridges. But, the denuda-
tion of the epithelinm rendered it difficult to categorically affirm the
presence or absence of the taste buds. However, the presence of fungi-
form papillac between the ridges is sulticiently indicative of its gustatory
nature and the organ corresponds to the foliate papilla of other animals.

An elongated mass of yellow fat, deeper to geniohyoid muscles,
appears to correspond to the ¢ Liyssa’ of dog.

Glands of the Mouth

1. Buceal glands are arranged in two rows—upper and lower,
deeper to buccinator. As determined by microscopic sections, they are
of the mucous type.

9. Parotid salivary gland is situated below the external auditory
meatus and behind the vertical rams covered by the zygomatico-auricu-
laris. It is oval, convex on its lateral face and flat medially. It~
measures 5 cms X 4 cms X 25 cms, It is related deeply to digastricus,
facial nerve and the posterior auricular artery. The stenson’s duct leaves
the anterior border of the gland, passes deeper to the tendon of sterno-
mastoideus, runs over the upper part of masseter parallel to and below
the facial nerve, pierces the buccinator and opens on the summit of the

papilla salivalis.
3. Submaxillary salivary gland is deeply placed in relation to the

origin of styloglossus. Tt is elongated, brown, compact and lobulated.
It is 5 cms. long, 1 cm. wide and 0'5 cm, thick. Wharton’s duct opens

on the summit of papilla sublingualis.

4. Sublingual salwary gland is absent. Situated in the fat bet-
ween geniohyoideus and genioglossus muscles, is a sickle shaped red
brown glandular mass, measuring 8 cms, long. 2 cms, wide in the middle
and 05 em. thick which has been mistaken by previous workers as the

salivary gland.
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‘ Ihis glwdular mass on scetioning and examination ynder the
lieroseope Lurn_cd out to be adipose tissue, Such wass of brown £ t
tissue in rodents is called hibernating gland. o

Hard palate is 11 cws, long and 5 e, wide behind
and narrow in front and wide behind, The ‘
anterior half and immediately behind, it is ¢¢ ¢ evp .
fourth which is again conc&vcy. The muco:&t i)::;fl‘\bfa.\nf Eltm the poster.xor
raphe and 12 ridges—transverse pedatine ridges on either éidowsgh m’e}dmn
are parallel and concave, concavity facing backwards 'i‘lh : 11dges
fourth of the palate is devoid of ridges and is demarcémi; od b Oh.pOStel‘lOI‘
curved ridge from the soft palate. Behind thig ridge th L- e ind by‘ o
large round papillae and the mucous membrane i: alzle ar;g nbont 80
mer.nbmne of the palate between the anterior series olt)' ai ti ’ |_1nuc01}s
papillated. In front the palate is demarcated by the fooa e 11dges. 18
the fossae of the tusks. The mucous membrane at itgs axzte connecting
shovfrs two curved ridges on either side which are inflected irlor border
{nedlgn raphe. At the junction of these ig 8 round pa icl)l oot Phe
weisiwa on each side.  In front of each papilla is the miné)t, y al_papb.”“
of the organ of Jacobson. ¢ oral opening

Soft palate (Fig. 5) is 6 cms, long and 5 cms. wide ;
oral part is thick and the pharyngeal pgart s thin,smvgz;giril;lg flr‘%nctr.n Tl}e
length, with its free concave border overlapping the epiglottis oy S.f ‘m
concave border is 2 cms, long and is continued on ejther side o'n th e] ree
ral wall of pharynx by a prominent mucous fOId"‘Palato-phar o el ate-
(posterior pillar) which meets its fellow over the auditusyogsa hfolfl
From the oral face of the pharyngeal part, another faint mucoy 0? lagl.
palatoglossal fold (anterior pillar) descends on either side to th s fold—
tongue. Behind the origin of the anterior pillar and at the 'ue zt'f)ot of
oral and pharyngeal parts of the palate is a large oval o enii nctlon' of
sinus, which is 0°5 cm. long and 05 cm, deep, being obli pu . g_.mm,la"
—upward and backward as in the ox. Tonsilg are absen% ° 1 direction

e be! It is long
oral face is concave in its

Pharynz (Fig. 5) is 8 cms. long and 6 cms. wide
divides the cavity into a dorsal, large nasopharynx a,;;d
oropharynx.

The soft palate
3% small ventral

The nasopharynz is divided into two parts—anterior

nasal part and posterior 1/3 being the pharyngeal diverticy]
mucous fold arising from the nasal face of the soft p"'latelcu gm by_ a
upward and backward into the middle of the latera] wall Ian . passing
part, 1 cm. in front of the fold and 2 cms. behind the | o tn $he nasal
situated in the lateral wall is an oblique slit-—Eustachias z ‘f‘glor nares,
?)-8 o ffa cli; ; dg ?1;1 W&r-%md forward. Its medig] margriln (;z’foitlglel;

y & mucous fold and the orifice is ventra) to the body of postsphenoi

: phenoid

2/3 being the
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and above the hamular process of plerygoid. The nasal part communi-
catos in front with the nasal cavities by the posterior nares.

The oropharyns vommunicates in front with the oral cavity by the
oropharyngeal isthmus. Tt forms a deep diverticulnm or receptacie
(glossoepiglottic space) behind the root of the tongue.  The receptacle iy
large and crescentic, leading behind into the lateral food channels which
open into the oesophagus. In the receptacle are found 4 or 5 round
masses of mucous glands. A transverse crescentic fold of mucons mem-
brave—lateral pharynqgo-epiglottic folid connects the lateral face of epi-
glottis to the (posterior pillar) palatopharyngeal fold behind the tonsilar
sinus limiting the rceeptacle frowm the lateral food channel which is
bounded by the posterior pillar laterally and the arytnoepiglottic fold
medially. It is a narrow canal, slit like in section. Ifive small haemo-
lymph glands are found on the lateral wall of pharynx,

Oesophagus was described under Part VI.
Organs of the Respiratory System

Nasal cavity is pyramidal, with its apex towards the nasal aper-
ture. It consists of an olfactory part occupied by the ethmoturbinate
and the respiratory part occupied by the nasoturbinate. The ethmotur-
binate consists of ten ethmoidal cells, the anterior one being the largest.
In front of this is the large nasoturbinate which is rhomboid. In the
recess between these two turbinates, are the minute openings of frontal
and ethmoidal sinuses. The roof of the respiratory part has a large
opening leading into the sinuses of the nasal and premaxillary bones.
The lower part of the lateral wall has an opening leading to the sinuses
of the maxillary and premaxillary bones. Maxilloturbinate is not appa-
rent. The anterior end of the nagoturbinate is continued outside the
nasal aperture by a cartilagenous prolongation in the form of an ‘S’
shaped ridge in the medial wall of the nasal tube for a distance of about
7 cms. (Fig. 3).

Septum nasi is very long consisting of two parts—nasal and
proboscideal.

The nasal partis osseocartilagenous et membranous formed by
the vomer, mesethmoid, orbitosphenoid, septal cartilage and the nasal
mucous membrane filling up the space between the vomer and floor of
the nasal cavity and forming a free concave border between the poste-
rior nares. The septal cartilage covers the anterior ethmoidal cell and
nasoturbinate and the rest of the ethmoturbinate is covered by the
osseous part. The nasal septum is shortened, in relation to the com-
pression of the cranium. The anterior end of the septal cartilage extends
between the furrow of pars dentalis of the premaxillae, a little in frong
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of the intgl'])qs&l suture oy 4 curved h(_)()k Hk(‘ pProcesy connected {0 th
alae nast.

The proboscideal part of the nasal septum is made
tissue and transverse wuscle fibres of rectus nasi and o
of proboscis separating the two nasal tubes.

up of connective
stends to the tip

Nuasal cartileges (alae nasi). They are two. Iach is large, oval
convex above in both directions and elongated. The posterio’r \ a,‘t,
extends into the nasal cavity, medial to nasal bone and lateral tol:l:
nasoturbinate. The anterior part covers the bony nasal aperture and le
attached to the thick septum nasi. lach is united to the other op th]S
median line. There is a large alinasal pouch between the ala ngs; mns
the anterior end of nasoturbinate. R

Proboseis is a highly mobile, tactile and prehensile organ. The
root or attached part is over the premaxillae and anterior to it ig the
free mobile part. Itis made up of two nasal tubes separated by the
septum nasi, muscles, blood vessels and nerves.

The nasal tubes are made up of connective tissue. They from a
bend at the bony nasal aperture. Behind the bend, the tube extends
into the bony nasal cavity. Over the bony nasal aperture, it is related
above to the ala nasi and the cartilagenous prolongation of the
nasoturbinate. In the root of the proboscis (transection) the tube
shows a wide base in front and rounded posteriorly with the lateral
angle pointed and is supported laterally by the fibromuscular labial
cushion (Fig. 6) The nasal tubes extend to the tip of the proboscis and
open at the anterior nares. The anterior margin (dorsal) of the tip of
the proboscis has the * prehensile finger * which is highly tactile.

The nasal tube about 3 cms. from the nasal aperture shows in its
medial wall a large oval opening (fig. 3) behind the cartilagenous
prolongation of the nasoturbinate and at the same level another small
opening in front of the turbinate (fig. 4). The openings lead into small
shallow mucous pouches.

Larynx

Thyroid cartilage consists of two rhomboidial wings that unite
midventrally to form the body, with the large thyroideal notch behind
filled up by the cricothyroid membrane. Dorsally the wings are
separated by the position of arytenoids in front and the cricoid behind,
Dorsal border of the wing has a convex facet in front for the thyroid
cornu of hyoid and another convex facet behind for the cricoid. In its
upper part the wing has two foramina-small one in front for the artery
and the large one behind for the nerve,
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Cricoid is a complete ring with the lamina above and the arch
below. Dorsolaterally it has two facets—anterior convex facet for
arytenoid and posterior concave facet for thyroid. The arch is narrrow.
In front it is connected ventrally to the thyroid by cricothyroid
membrane and behind to the first and second rings of trachea as the
first ring is obliquely cut oft dorsally.

Epiglottic is connected by its base to the body of thyroid. 1lts
frec border is rounded and covered by mucous inembrane which extends
far beyond the cartilage.

Arytenotds arve placed in {ront of cricoid lamina and above the
wings of thyroid and iweet dorsally. Kach is large and pyramidal.
Medial face below has a vocal process f[or the vocal ligament. The
lateral face has a large muscular process. Medial faces of their dorsal
parts have oval concave facets enclosing a joint cavity. The anterior
part is thin, curved and expanded and everted forming the posterior
boundary of auditus laryngis. The posterior part of its medial face has
a concave facet for cricoid.

Cartilages of Santorini.—Yach is a small oval nodule articulating
above the dorsal face of the apex of arytenoid.

Cunieform cartilages are absent,

Joints formed by the facets of all the cartilages are synovial
joints,

Ventricular and vocal ligaments resemble those of the horse.

The larynx is 7 cms. long, 2:5 cmns. wide and 4 cms. high. (dorso-
ventral).

Cavity of the larynx.~Auditus laryngis is large formed by the
anterior border of epiglottic in front, large arytenoepiglottic folds
laterally and free borders of arytenoids behind. Glossoepiglottic fold is
small.

The cavity is divided into three parts-anterior (vestibule), middle
(glottis) and posterior. The vestibule is between the auditus and
the false vocal cords, glottis between the true vocal cords and the
posterior part between the true vocal cords and the first ring of
trachea.

The false vocal cord is a prominent rounded fold of mucous
membrane extending npward and backward in the lateral wall from the
root of epiglottis to the arytenoid close to the vocal process. The true
vocal cord extends from the thyroid cartilage at the root of epiglottis
and runs paralled to and behind the false vocal cord to the vocal
process of arytenoid and meets the former. At its origin, it is narrow,
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but widens dorsally. Tt is 025 cin. wide below and 0.5 ciu. wide above
(Fig. 5) The mucous mewmbranc covering the vocal cord shows two
sharp borders (vibratile)-anterior and posterior which are raised from
the lateral wall to a height of 095 cin. which increases dorsall

Between these two mavgins, the medial face of the cord is concavc: syo
that the glottisis a vertical slit wider above and narrow bclow' 'A
median recess at the root of cpiglottis is the middic ocutréc/c.&nd
extending from it laterally on cach side between the false and true
vocal cords are the lateral ventricles leading dorsally into muc;ll:

pouchcs-lar_z/ngeal saccules under the arytenoids for g dopth of 05 ey

The Eye
Orbit will be described in the next paper on axial skeleton

DPeriorbitu is thick and external to it are found two g
of hyaline cartilage. The musculus glandulae temporalis
the temporal gland to the bits of cartilage is absent,

mall pieces
connecting

Eyelids do not contain the meibomian glands.

Third eyeltd has an extensive nictitating  membrane a thin
. . . . ’
triangular piece of hyaline cartilage and a large brown lobulated
harderian gland on the lateral face of the cartilage, its duct opening on
the external surface of the membrane by an orifice covered by a small
papilla.

Lacrymal gland is absent,

Muscles of the eyeball and eyelids are stmilar to those of other
animals in attachments. The four rectt are wide thick bands,

The posterior rectus (retractor) is ill-developed consisting of thin
layer of muscle fibres enveloping the optic nerve. Superior oblique is
reflected over a cartilagenous pulley as in other animals, Inferior
oblique arises from behind incisura lacrymalis. There is levator palpeb-
ra¢ superiorts as in other animals and besides a depressor palpebrae
infertoris is present.  Protractor ol nictitating membrane consists of
two small slips derived fromn orbicularis oculi snd attuched to the deep
narrow part of the cartilage,

Blood swpply :—Ophthahuic artery.

Nerve supply :—1V cranial nerve supplies superior oblique

VT cranial nerve supplies lateral rectug,
LII eranial nerve supplies all other muscles,

o Lunics of the eyeball.—The tapetum lucidum of the chorioid extends
rom about 8 mm, below fovea optica dorsally. Unlike in other

ANATOMY OF THE FOETAL INDIAN ELEPHANT 383

animals showing an optic papilla, the piercing of the tunics by the optic
nerve is marked by a small circular foveu optica.

Refractive media,

The optic lens is small, 0-5 cm. thick and has a diameter of 1 cmn.
The posterior face is strongly convex and the anterior face is nearly flat
except at the periphery where it is convex.

The visual fields of the eyeball—The clephant, with a short
compressed neck that does not permit lateral flexion, possessing
eyeball that is disproportionately small to its size (of the body) and a
vestigeal retractor oculi muscle, consequently has a very narrow
restricted ficld of vision. This fact is supported by victims that had the
experience of being charged by a wild elephant. The only way to escape
from him is to side step by a distance of 5 to 6 feet, when the elephant
loses sight of the victim and moves on. This personal experience by a
professional colleague (intimately known to the author) working for
several years with the elephants was narrated to the author.

The Ear

The external ear consists of the accoustic meatus and the pinna,
scutiform and annular cartilages of other animals being absent. The
pinna is a thin quadrilateral plate of elastic cartilage that does not extend
to the periphery, but stops about 4 cms. away from it, so that the peri-
phery has only a double fold of skin. Towards the external auditory
meatus, the cartilage forms below—a funnel shaped accoustic meatus and
above a thick prominent tragus. The accoustic meatus is a U shaped
tube, the bend of U facing forwards, the limbs being lateral and medial,
the latter passing into the external auditory process to be attached to the
inner opening of the process. The accoustic meatus has a caliber of
8 mm.

Study of the middle ear and internal ear involves sectioning of the
petrous temporal bone which will be done after the study of the axial
skeletor and a full account will be given in the next paper.

Discussion

1. Digastricus in other animals consists of a fibrous intermediate
tendon connecting the muscular belly of origin and belly of insertion.
In the elephant the digastric structurce of the mus.cle ?s abgent. Besides,
occipitohyoideus and stylohoideus are blended with it at its origin, all
the three muscles forming a single mass and rendering it difficult to
effect clean separation. Thisis in agreement with the observation of
Rajagopal (1956).

9. Multifidus cervicis of other animals is also present in the
clephant and no mention of it is made by previous workers,
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8 b’rac_hiocephalic artery terminates at the thoracic inlet in a
trifurcation, giving off two common carotid arteries and right axillary
artery, resembling the condition often seen in the buffalo.

4. Unlike in other annnals (ox) where the internal jugular vein
runs down the jugular furrow und anastamoses with the external jugulal’-
vein at the thoracic inlet, in the clephant, it is small and unites with the
external jugular at the level of the thyroid cartilage of larynx.

5. The facial nerve in the elephant is very large consequent on
the prolongation of the upper lip and nasal region as the proboscis
The probosocideal nerve corresponds to the superior buccal and thc
mandibular branch corresponds to the inferior buccal nerves of other
animals.

» 6. Papillary. condition of the mucous membrane of the cheek in
this study agrees Wlth.tl}e observation of 1lales (1926) though Rajagopal
(1956) has stated that it is smooth in the four foetuses that he examined.

Papilla salivalis noted in this specimen has not been observed by any of
the previous workers.

7. All previous workers have noted the mayer’s organs of the
tongue without remarking on its significance or its function. It is
definite that they are gustatory organs, as they contain large fungiform
papillae between the ridges and are comparable to foliate papillae of
other animals in function though not in structure,

8. The existence of sublingual sulivary gland has been noted by
Mayer and Forbes (cited by Kales 1926). Miall and Greenwood (1878)
are doubtful of its presence and Rajagopal (1956) is definite of its
absence in his four speciiens and so also Kales (1926) in the african
species. In this speciwmen, it is absent, but a sickle shaped red brown
glandular mass situated on the median line, in the mass of yellow fat
between geniohyoideus and genioglossus muscles was found which has
been wistaken by Maycr and forbes as the salivary gland. This
glandwlar mass in microscopic sections turned out to be adipose tissue.
Such mass of brown fut tissue in rodents is called hibernating gland,

9. The papillary condition of the mucons membrane of the hard
palate agrees with the observation of Eales (1926) though Rajagopal
(1956) disagrecs.

. 10. Anterior pillars of the soft palate—palatoglossal tolds and
onsll{llar sinus are similar to those of ox, though all the previous
workers have not made any observation on these. Tonsils are absent.

11, Pharyngeal recepts { . " thi i
o al receptacle and pharyngeal pouches of this specimen
agrec with the description given by Miall and Greenwood (1878).
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12, Cartilagenous prolongation of the nusoturbinate in the medial
wall of the nasal tube as secn in the present study and the two openings
of short blind mucous pouches by its side are not observed by any of
the previous workers. Thesc mucous pouches are vestigeal structures
and what they represent or correspond to, will remain a conjecture till
we know of similar structures, whether functional or not in the probos-
cidean ancestors.

13. FEach vocal cord has two sharp vibratile borders. The vent-
ricles and laryngeal saccules resemble those of the horse to some extent.
Miall and Greenwood (1878) have referred to a small laryngeal pouch 1n
the specimen of the adult, but Rajagopal (1956) while confirming the
presence of small pouch in his specimens has equated that with the
lateral ventricle of the larynx in the horse.

14. None of the previous workers have remarked on the presence
of tapetum lucidum and the fovea optica as observed in the present study.

15. Lacrymal gland is absent which is compensated by the large
harderian gland. Rajagopal (1956) and others reporting its presence
have not verified it by microscopic sections.

Summary

1. Digastricus, occipitohyoideus and stylohyoideus are blended to
form a muscular mass. Levator palati, palatoglossus and kerato-hyoi-
deus of other animals are absent, M/ ultifidus cervicis is present. Muscles
of hyoid, tongue, soft palate, pharynx, larynx and the eyeball resemble
those of other animals except the posterior rectus which is vestigeal.

9, Trifurcation of the brachiocephalic artery is similar to the
condition seen in the buffalo. The internal carotid and vertebral arteries
form the circle of willis as in the horse. Internal jugular vein is very
small and there is temporal arterio-venous anastamosts.

3. Proboscideal and mandibular branches of the facial nerve
correspond to the superior and inferior buccal nerves of other animals.
Other cranial nerves resemble those of ox and horse.

4. Mucous membrane of the cheek is papillated and papilla
salivalis is present. Mayer’s organs are gustato.ry and comparable to
foliate papillae of other animals. Sublingual salivary gland is absent.
Transverse palatine ridges of the hard palate resemble those of the
horse and the mucous membrane between them is papillated. ~Anterior
pillar of the soft palate and the tonsilar sinus resemble those of the ox
and tonsils are absent. Bustachian orifices of pharynx are large
oblique slits ; the posterior pillar of the soft palate is large like that of
the horse.
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o Nusoburhinate iy prolonged in the

Anatomy of the Foetal Indian Elephant
form of un * 5 shaped vidge Part VI The Head and Neck

tn_the wedial wall of the nasal tube.  The two upenings, one on cach Dy

side of the ridge lead into small mucous pouch.cs which are vestigeal D, MARIAPEA, GALY.C

structures and what they represent in the evolution of the proboscidea S

from its original ancestors is not known. The laryngeal ventricles and

saccules resemble those of the horse to some extent,

6. Tapetum lucidum of the chorioid ig extensive as in all other
nocturnal animals. There is foeq optica at the entrance of the optic

nerve. The visual fields arc narrow and very much restricted, Harde-
rian gland is large to compensate for the absence of the lacrymal gland.

1. Scutiform and annular cartilages of othey animalg g
Pinna does not extend to the Periphery but stops about 4 ¢
from it. The inner limb of the accoustic meatyg ig osseocartil

EXPLANATION TO FIGURES
Fig. 1. Mucous membrane of the lower part of cheek showing ling
Fig. 2. Mucous membrane of the upper part of check showing pa

e absent.
ms. away
agenous.

ar series of papillae,
pilla salivalig.
Fig. 3. Medial wall of nasal tube showing: §, «g» shaped prolongation of nasoturbinabe
and the arrow points the large opening of the mucousg pouch behind it,
fig. 4. Highly magnified view of fig. 3, arrow showing the small opening of the
Pig mugous pouch in front of the turbl’nabe. P g
Tig. 5. Saggital section of skull showing the interior of pharynx: @ oropharyngeal
'8 isthmus; N, nasopharynx; 8, soft palate; g, anterior pillar of s[:)fh alate ;
p, posterior pillar of soft palate; s, tonsilay Sinus; g, epiglottis; C, food
channels; AS, aunditug gesophagi; U, eustachian orifice; n, posterior naris ;
R, pharyngeal receptacle ; P, pharyngeal pouch; V, voeal cord,
Fig. 6. Transection of proboseis showing the
nerves by their side,
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Nodular Cirrohosis of Liver in Equines No. 8
BY R. 8. Racuavay, nv.se

i B

Fig. 1.
Enlarged liver covered with patches oy
strands of fibrous tissue (Perihepatitis),

Fig., 2.

An (’,&l‘ly = & 2
1851 m with necro sue 1n th
Sed tlS u
ﬁ.n(] w ¢ yers fi )y )U(
centre tlll s0ncent C layerg of oue

tissue.

Fig. 3. A well developed lesion showing cominence-
ment of calcxﬁq&tlon and presence of empty caleif] .
spaces resembling the ova of schistosones, etiication an well

g, 4. An advanced

lesion

showing concentric

! : a1l develope o«
Note the pointed and tapering ends., enpsule, toped  fibrous

NODULAR CIRROHOSIS OF LIVER IN EQUINES
By
R, 8. RAGHAVAN, B.v.8cC.,
Lecturer in Pathology,

University College of Veterinary Science and Animal ITusbandry,
Osmania University, Hyderabad,

Introduction

Cirrhosis of the liver 1s not uncommon in horses and the causes
are varied. But those caused by schistosomes are frequently encount-
ered. The lesions of schistosomiasis in liver of horses have been exten-
sively studied by several foreign authors. Among Indians, Dutta (1933)
has dealt with this subject from a study of several cases in India,
amongst which onc was from Hyderabad region,

During routine postmortems conducted on ponies received after
Surgery classes it was seen that many of them showed calcified nodules
in the liver. The presence of identical nodules in a number of pomes
indicated a common etiological factor, It was surmised that they may
be due to schistosomes, as the other two causes, viz, tuberculosis and
Strongylus infection were eliminated.

Out of 15 Postmortems conducted it was seen that 8 of them
showed characteristic lesions and 4 of them less conspicous lesions.
The clinical picture observed in the animals was as follows :—

The ponies were in an extremely debilitated condition. Their
ages ranged from 5 to 12 years. The visible mucous membranes were
pele indicating anaemia ; the blood smears of the ponies showed marked
gnaemia and lymphocytosis. Some of the animals exhibited skin
diseases as mange and bone disorders as spavin, ring bone etc.

Post Mortem Examination
The P.M. examination of the animals revealed the following

marked lesions.

Liver—Most of the animals showed enlargement of liver with
cirrhosis. The surface of the liver was studded with pa,.le v'vhit.xsh p&tchgs
or small strands of fibrous tissue at many pl'a,ces indicating chronic
perihepatitis. (Fig. No. 1). In one of the hvgrs, it was seen that th_e left
lobe was more enlarged than the other regions. Numerous greyish or
chalkly white nodules were seen immediately under the capsule. The

nodules were distributed all over the surface of the liver. Their number

varied in different animals. Outof 15 animals, 5 showed a large number

of nodules, 3 & lesser number and the remaining showed 1-4 nodules only,
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scattered here and there on the liver, The size of the nodules varied

The smallest was of the size of a pin head and the Ial‘f»{c;t L}Intui.'

4 pea., at o
The other internal organs und the alimentary cangl did _

any marked abnormality. : 1d not reveal
Sections of the liver showed threc types of lesi :

ons, d
upon the age. epending

(1) Recent type.~—~Small nodules communicated with the portal
tracts. The nodules were made np of concentric layers of fibr e
(Fig. No. 2). : rous tissue,

(2)  Intermediate type.—The nodules presented an ares of necrosi
in .the centre and surrounded by a large number of leucocytes Tkis
adjoining liver tissue was separated by a well formed ﬁbrous.tissue
capsule. The fibrous tissue was arranged in the form of concent o
rings. All the nodules communicated with the blood vessels or trﬁc
adjoining sinusoids. The cenere of the nodule in some cases present ;
an empty space suggesting the presence of an oyum, The s .
resembled the out-line of a schistosome egg. (Fig. No. 3). pace

(8) Advanced type.—The advanced type of nodules revealed th
presence of calcified zone in the centre. The calcified matter Wa:
arranged in a concentric manner, It was also covered externally b
thick wall of greatly hyalinised fibrious tissue. (Fig. No 4)y 'lyha
adjoining liver cells showed degenerative changes and atwphy'. ' °

The nodules in their early stages of development consist essential
ly of cells surrounded by a few strands of connective tisgye A 1a£1-
condition progresses necrosis sets in the centre and fibrouns tiésue 8 the
rounds the necrosed area in the concentric rings. Leucocytes inﬁltlsur.
the nodule in large numbers. This is followed by calcification '}81:158
calcium salts are deposited in the form of concentric fings, X €

it is surrounded by fibrous tissue capsule. Externally

The ovum is represented in the form of an empty space havin
tapering points. There may be more than one such Space in a singli
nodule, representing more than one ovum,

These appearances are in conformity with the description pro.-
vided by Dutta (1933) and the conclusion is inevitably reached that it is
a Schistosome infection that is responsible for this extreme debilit in
ponies, notwithstanding the fact that the egg of schistosome cou]g b
recovered from one nodule only. €

Summary

Routine postmortem examination on ponies show
. . . ed . .
of Nodular Cirrhosis of liver, Numerous chalky Whit:hzog;(;:nc?
0
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various sizes were seen on the surface of the liver. The size of the
nodules ranged from that of a pinhead to that of a pea. Microscopical
examination of liver sections showed three types of lesions depending
upon their age as recent, intcrmediate and advanced. Some of the
nodules contained one or two spaces resembling a schistosome egg. The
liver cells exhibited degenerative changes and atrophy. The conelusion
of schistosoine infection was reached as the lesions were in conformity
with the description provided by Dutta (1933) and on the recovery of
schistosome egg from the lesion.
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CONTROL OF HAEMORRHAGIC SEPTICAEMIA WITH SPECIAL
REFERENCE TO THE NEW ADJUVANT VACCINE

By
M. R. Deanpa and J. M. Lavuy,

Division of Puthology and Bacteriology, Indian Veterinary Kesearch
Institute, Mukteswar-Kumaon.

Pasteurellosis is to-day one of the most serious diseases of live-
stock, especially in countries in the East. It has been estimated, that
in India ulone, losses due to haemorrhagic septicaemia in cattle and
buffaloes run annually into several lakhs of rupees and at an average
wmore than 33,000 deaths occuv each year.

In endemic areas, haemorrhagic septicaewmia has a seasonal inci-
dence and generally a large number of outbreaks appear with the onset
of monsoons and winter rains, The onset of the disease is usually very
sudden and the course extremely short and rapid. As such, treatment
with the well-known sulpha preparations can hardly be taken up in
time. Besides, the cases of the disease may be so widely scattered that
it may be difficult to pay individual attention. The only practical
approach in the control of hacinorrhagic septicaemia, therefore, seems



390 THE INDIAN VETERINARY JOURNAL

to be to carry out timely prophylactic vaccination in endemic areas and
to treat sporadic cases with sulpha prepurations,

For the past two or three decades, vaccinations have generally
been carried out with cultures of Pasteurella septica grown for 24 to 48
hours in nutrient broth or agar and killed by heat or chemicals like for.
malin, phenol, lysol, etc. These vaccines, no doubt, afford some degree
of protection, but the immunity has been found to be short and of a low
order. In many endcmic areas, hcavy mortality continued to occur in
spite of two inoculations carried out at short intervals and instances of
breakdown in immunity soon after vaccination were not uncommon
In such cases, plurality of strains within the species of Past. septica Waé
considered to be the probable cause. Investigations were, therefore
taken up at the Indian Veterinary Research Institute with a view to,
study the serological and immunological difference in Past. septica
isolated from cases of the diseasc in different outbreaks and different
parts of the country so as to selcet suitable strains for the preparation
of haemorrhagic septicaemia vaccine.

Serological studies

Cornelius (192Y) classified 17 of 26 strains of Pasteurella of diverse
origin into 4 groups by agglutination and agglutinin absorption tests,
and the remaining 9 strains defied classification. According to him, no
relationship between the serological group and the animal of origin of
the strains was evident. Later, Yusef (1935) subjected 21 strains of
Pasteurella to precipitin-absorption tests and found that 14 of these
belonged to 3 different serological groups. Rosenbuch and Merchant
(1939) divided Past. septica into two main types and Little and Lyon
(1943) into three main types. Battelli (1944) also reported on the anti-
genic heterogenecity of Pasteurella strains. Recently, Rao (1953) work-
ing ab the Indian Veterinary Research Institute typed serologically by
agglutination and agglutinin-absorption tests, seventy-three authentic
straing of P. septica of diverse origin and his findings confirmed the
earlier obscrvations of several workers such as Joncs (1921-22), Roderick
(1922), Fitch and Nelsen (1923), Lal (1927), Cornelius (1929), Yusef (1935),
Khalifa (1935) ctc., that, on serological grounds, the strains of Past.
septica cannot be classified according to the species of animals from
which they werc isolated and also that there were several serological
groups within the species of P. septica. In this study, Rao found that ¢
strains belonged to Group I, 4 to Group 1I and 12 to Group IV of Cor-
nelius, It was interesting to observe that 30 strains belonged to ong
group, scrologically indistinguishable from the I.V.R.L stock strain of
P. 52. However, the possibility of thesc strains belonging to 4 roup III
of Corneliug could not be completely ruled out as Group 1l strain
available with Rao (1953) wmight not have been fully antigeni@ for
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absorption tests on account of its possible change to “ R’ type. The
remaining strains did not fall into any of the groups tested. It appears
that the iajor antigen involved in all thesc studies has been the heat.
stable sowmatic antigen.

Observations of Priestley (1936) suggested that [’. septica resew-
bled P. pestis in torming a heat-labile envelope antigen and o heat-stable
somatic antigen. It differed, however, from the plague bacillus in that
the envelope antigen appeared to be present only in virulent strains
freshly isolated from the animal tissue. These findings have now been
confirmed by the recent work of Carter (1950, 51, 52, 53), Bain (1954),
Dhanda (1954) etc. The significance of the envelope antigen was also
realised by Rajagopalan (1945) who pointed out that it was highly im-
portant to ensure that the structure of the essential parts of the organ.
isms particularly of their surface layers, did not suifer by the treatment
adopted to kill them. Cartor (1952) extracted a type-specific substance
from P. septica by heating cultures in normal saline at 56°C for an hour
and, on the basis of precipitation of this substance and capsule swelling
tests, established threc serological types designated A, B and G, Carter
and Annau (1953) isolated polysaccharides possessing different physical,
chemical and biological properties from the capsular substance of the
‘fluorescent’, * Intermediate’ and ‘ Mucoid’ variants of P, septica.

All these studies have raised an important issue as to whether it
is necessary to prepare a polyvalent vaccine incorporating strains repre-
senting each of the different serological groups for use as a prophylactic
against pasteurellosis in animals or a monovalent vaccine prepared from
a strain belonging to some particular serological group could serve the
purpose.

The work carried out in this connection by Roberts (1947),
Dhanda (1954), Hudson (1954) and others is important as it opens anag.
ther field for investigation which might lead to a better understanding
of this problem. According to the work of Roberts (1947) who studied
the antigenic behaviour of 37 strains of P. septica by cross-protection
tests in white swiss mice, using twenty-one strain-specific rabbit and
horse anti-sera, there were several immunological types within the
species of DPust. seplica and there was little relationship between the
immunological group and the animal or country of origin. Incidently,
Roberts’ collection included three bovine strains which belonged to his
immunological type I and the avian strain was the only representative of
its type. Dhanda (1954) subjected 24 Indian strains of Past, septica isola-
ted from cases of haemorrhagic septicaemia in bovines and three strains
from cases of fowl cholera to immunological studies on the lines of
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Roberts (1947) and their work also showed that 24 boviace strai
belonged to one innnunological group, corrcspondi; 5 VI:L btmms’
Roperts, while the threc fowl strains belonged to a diét?t'cro ty'pe o
loglqal group (s). Sunilarly, Hudson (1954) subjected l’ent,' }lulm}nO)—
septo.ca 1solated-l from cases of haemorrhagic septicaemia irj lbmn'S Ot~ 1 .
Paklstqn, India, Thailand and Kenya, to immunolonicai studi Ovll)nebv o
protection tests on the lines of Roberts (1947) and ?onn(i all ICfS hy o 1o
belong to one type corresponding to Roberts’ group 1 on -t o Lo
that a monovalent vaccine would suflice for the protect{ ; _sgggestcd
buffaloes against true haemorrhagic septicaemia. Sinceo'n Oth’vattle and‘
g;obez:ts '(fl_lﬁ)ﬂ), ]>ktmhnd& et al (1954) and Hudson (1954) relvniew:dwfazkli 21
e significance of heat-labile capsular antigen 5 oner e
.}s)t;ovo;i,rege?tt 1Was (imployed to kill cultures oé% l)“vz;ss?:tzcil.opfl‘lﬁiys I:Ed ?l;t
v E;u‘tz( 'm h‘c'[.)f'oductxon_ of anti-bodies only against somatic 'lgt'
g urther work is now being carried on cntively different lines‘m ;

t lIt k}as} alre&dyhbeen stated that the onl
control of haemorrhagic septicaemia appegy
prophylactic vaccinations éf all lzlllmo1§2;Z;L;Sat1§)d])({)ztlzfc?rl‘y 'OUt timel'y
areas and to t%'eat the sporadic cases with the Well-knofmole'ssulmh hdemic
i‘)a,tlon's_. ‘Durmg the past 2 or 3 decades, hae1n0r1-hag{c fe zLt Prepi}—
actgnns prepared by growing highly antigenic strains of P Septiog To
nutrient broth or on nutrient agar for a period of 24‘ to 48. hseptaca d
!ater inactivating those by the addition of chemicals have b e e
the results have not been encouraging. This may eith 'eb e ed but
poor grade of immunity produced by such bacterins oerl tt? e So the
d‘1ﬁ.erent immunological groups within the species Aof P, septi
limited observations wade ut the Indian Vetcrinary, h‘ése. Séﬁ 0;0& 'The
and elsewhere have shown that the strains responsible foglifh -I;Stlt'ute
type of haemorrhagic septicaemia in cattle and buffa,loese L‘ alb;SII()ml
_belong to a single immunological type corresponding to t pl: I& 13;
Roberts and, until the contrary is proved, it may not be wrong ﬁ) &ssuu?e
that a 1onovalent vaccine prepared from a highly antigenic strain be-
longing to type I of Roberts would confer adequate protection against
the disease provided the strain could be maintained in its fully antigenic
form during the process of manufacture of the vaccine.

¥y practical approach in the

ere may be

Dhanda et «/ (1956) carried outb un extensive study of this problem
and as a result the following procedure was evolved for the manufacture
of & new vaccine. This vaccine has been found to be tar superior in its
immunising propertics to the commercial broth vaccine that has been in
common use in our country till recently.
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Procedure of the manufacture of the new vaccine

Indian Veterinary Research Institube stock strain ‘P 527 was
selected as a seed strain, as the serological studies carried out by Rao
(1953) had shown that this strain represented the largest serological
group and the immunological studies carried out by Dhanda (1954) had
shown that all the strains isolated from cases of haemorrhagic septicae-
mia in bovines belonged %o one group (Roberts type I) immunologically
indistinguishable from stock strain ‘I’ 527 The seed strain was passaged
through a susceptible bovine 50 as to ensure the presence of capsular
substance. The culture while in ‘phase I’ was inoculated into Roux
fiasks containing the yeast extract medium with the following formula :

Lab. Lamco. ... 03gm.
Peptone Difco. .. 038,
Yeast Extract. . 15,
Creatinine. ... 03,
Yodium chloride. U 5 T
Distilled water ... 300 ml.
Agar v 9gm,

Autoclave at 15 1b., for 30 minutes. Final pH 7-2.

After incubation for 24 hours at 37°C, the growth in the Roux
flasks was washed with 0-5 per cent formal-salineand the washings were
diluted with the same fiuid to an opacity of 67 of Brown’s scale and the
product was left overnight at room temperature which did not exceed
25°C. Adjuvants were added in the following proportion on the lines of
Bain :—

Bacterial suspension. ... 15 parts.
Liquid paraffin. ... 10 parts.
Anhydrous lanolin. ... 1part.

The mixture was placed in a waring blender which was run for
about 5 to 10 minutes when a homogenous suspension was obtained,

Adjuvant vaccines somewhat on similar lines were prepared by
Bain (1954), Iyer et al (1955) and Krishna Murthy (1957), and all the
workers got better results with the adjuvant vaccinc prepared from
formalin-killed pasteurella boviseptica organisms in phase I, than with
the commercial broth vaccines. We have studied under carefully con-
trolled laboratory conditions, the immunizing properties of the new
adjuvant vaccine developed at the Indian Veterinary Research Institute
in comparison with those of the commercial broth vaccine 1ssued from
this Institute. The results are tabulated below, which clearly prove the
superiority of the former over the latter.
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Tavny 1

Nhowing the compurative tmm wnogenis vl of the wdjuvant
vaceine with the commercial hroth vaceine.

[ -
I Interval ‘ | Resul ;
No. of ‘ ! | esult of haot -
lfmi- Details of between Challenge ., Pereen- logien] e\;lgtﬁ:‘;o
male | Imoenlation vacecinafion dage FReault Bge of ' tion in enimals
and challenge | fsurvival dying after
] o 7 l 7 | ! chal enge
|
10 } 3 ml. intra- 2 months | 50 milli ( ’
muscularly 11)0111@0 on | tonae : 1000
adjuvant vac- M.I.D |
cine, ) l
10 {5 ml. gubeu- 4 months 0 0 "
taneously ‘ ‘ ( /10 \ 0 T+t
commereial T4+
broth vaceine, [
8 ! Unvaceci- ‘ do. 0/3 !
nated, | } 5 '\ 0 tit
| J |

Note :—Numerators denote survivals ; Denominsators denote total nwmber inoculated
+ = Positive for P, septica on bacteriological examination, o
A 24 hour old broth culture of P. septica was used for challenge purpose. Of

this 1 ml, was determined to contain 1,000 million mouse M.1.D.

There are, however, some differences in the metho i
by the various workers, and it appears difficult to critic:llc;f zzgg:s(}t;gn
superiority of the one over the other. However, without going into the
finer details, it may be stated that for obtaining growth of culture foi
vaccine production, we prefer the use of agar medium which gives an
excellent growth. Under ordinary laboratory conditions the growth in
broth rarely exceeds the density of Brown’s tube No. 2 after 24 hours’
incubation and, as such the density required in the bacterial suspension
to keep the dose at a reasonable level cannot be attained without con-
centration by centrifugation, which appears to us quite a laborious
process. However, by aerating broth cultures, it is possible to obtajn
profuse growth matching Brown’s tube No. 7 but the apparatus required
for large-scale aeration is very expensive and may not be within the
reach of small Production Units.

Our present knowledge of the antigenic structure of P, septica is
far from complete and so very little is known regarding the immunizing
properties of the various fractions of the capsular substance and of the
somatic antigen. However, a preliminary comparison of the yield of
crude isoelectric fraction and the polysaccharides on agar medium ang
the broth medium made by Bain (1955) showed that the yield of both
fractions was higher when P. septica was grown on agar medium than
in broth medium under identical conditions, the difference being quite
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uarked in the case of polysaccharide, althongh very slight for protein-
complex. The results are tubulated below :~-

Souree } [ so-cleetrie fractioun Polysaceharidos
Agav-grown Phace I A6 meni per grannne of 51 mgn. per gramme of
(I‘Q]W"'e““”“t phaso) ! treeze-dried extvacted I sop. | freeze-dried oxtracted P, sep-

| tica type | tica typn |
Broth-grown phasc [ 53 mgin, per gramue of 25 mgm, per graunne of
(Fluorezcent phasc) freeze-dricd extracted It sep- | freeze-dried extracted 12 sep-

fire type T, tica type T

Safety and potency of the new adjuvant vaccine

Thirty-one brews totalling about 2,50,000 ml. have been manu-
factured so far according to the procedure outlined above and the
vaccine has been used on as many as 60,000 heads of cattle and buffaloes
including young stock under laboratory, farm as well as field conditions.
In general, no un-toward reaction following vaccination was observed
in any animal excepting one buffalo which started sweating profusely
soon after inoculation. This may be due to the animal being allergic
to foreign proteins.

Body temperature of 1300 animals out of those vaccinated in
different places was recorded for a period of two days before and seven
days following vaccination. In general, the animals were reported to
have maintained a normal temperature excepting on one farm with a
strength of 769 animals where the vaccinated animals were reported to
have recorded a rise of a degree or two in their body temperature for 3
to 4 days. The average milk yield at four big dairy farms for a week
before and a week following vaccination was compared and it was
observed that there was statistically no significant difference. Slight
swellings at the site of inoculation were seen in about 5 per cent of the
cases but these generally disappeared in about four or five days except-
ing in one solitary case where a field worker reported that in the 929
animals inoculated by him slight swellings in about 5 per cent of the
cases had persisted for more than two months. However, no report of
abscess formation or sloughing of the skin over the site of inoculation

was received from any quarter.
Observations on the value of the adjuvant vaccine

(a) Under laboratory conditions.

The immunising properties of twenty-six brews of the vaccine
prepared in the manner indicated earlier were tested on 138 hill-bulls,
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There was u survival of 126 out of 138 (91+3") when the vaccinatod
animals were challenged with as severe a.dose us 50 million mouse M.1.D
to 1000 million mousc M.LD. while all but one of the 5 hez;lt‘h):
un-vaccinated animals, used to serve as controls during :
tests, died ol typical pasteurclosis within 40 hours. The only one
control hill-bull, which resisted the massive challenge to which the
animals were exposcd, appearcd to be naturally immune g it did not
show any reaction whatsoever. Thoe results of the potency tests arc
presented in tablc IL .

these potency

Brew No. L1 56 was also tested on 18 buffalo-hulls which showed
a 100 per cent survival as against both the un-vaccinated buftalo.bulls
kept to serve as controls, dying of typical pasteurcllosis. The results of"
the test are presented in table IIT.
, TapLe II1

Showing the results of potency tests in buffulo-bulls

- -
| Result of |
: Lt I } blucteriO-
nterva N C P ogical
. T . - No, of | Percen- : i
Brew {No-.ol tha{}:;ot‘ b_Et’)“_‘“n Challcuge ‘animals| tage ©XBiuine
No. | 8ni- . vaceina- - vaiceina- dose L survi- | osurvi. tonon o Remarks
mals © fion ' tion and T i . animals '
‘ ved val ;
challenge : dying
after
| challenge
o | [
11 2 |3l i85 days {5 ml of au 2 100-0 1
intra- 18 our old i
museu- broth cul- !
U larly ture of viru- f ‘
leat I, sep- : :
lice \
\ e
5 " 0% days Do. i 5 ) 1000
4 ’ ‘ 50 days Do, \ L} 1o %
i ‘ R
7 T 19 duys Do, PG 1000 . One ani-
| ! .
_ T mal died
s i 17 | ) of eausex
- - | " other thau
‘ pusteurel-
| losis
Uneacciedcd healthey bugfado-bedls ‘
| :
L ‘ 0 0 1 A |
| ‘ )
Nete :—1. - = Positive for [ septica on bacteriological exatination, i
2. - = Negutive for I septica on bacteriological exnmination,

8, Au 1S hour old broth culture of virulent 2% sepfica wax wsed for challenge

Rllzuipjo)scx Of this 1wml, was estimated to contain 10,000 million mouse

Adult buffalo-bulls were used throughout the above study.
6 All the 18 vaeeinnted buftalo-bulls were challenged simultancously.

1
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(b) On organised dairy farms.

This vaccine is being used for the last three years in succession
on three Military Dairy Farms and at the Aarcy Milk Colony, Bombay.
It is highly satisfactory to report that during the period of observation
only one buffalo-heifer, which was about 7 months old at the time of
vaccination, died of pasteurcllosis at these farms, whercas there were
indications of several dcaths due fo haemorrhagic septicaemia in the
villages around the farms., These farns prior to vaccination with the
adjuvant vaccine used to have high mortality due to haemorrhagic septi-
caemia in spite of two or three inoculations being carried out each vear
with the commercial broth vaccine.

() Under field conditions.

Field trials under village conditions were carried out in the States
of Jammu and Kashmir, and the Punjab. In the State of Jammu, a
total of 1,892 animals (cattle, buffaloes and young stock)in six villages
of techsil Ranbirsinghpora were vaccinated with the adjuvant vaccine
and another group of 1,245 animals with the commercial broth vaccine.
During an observation period of cight months, no deaths due to pasteu-
rellosis were reported from either group.

In the Punjab, as many as 7,306 animals in 32 villages of the dist-
ricts of Liudhiana, Jullundur, Hoshiarpur and Amritsar were vaccinated
with the new adjuvant vaccine,

The observations made over a period of five months, during which
most outbreaks of haemorrhagic septicaemia usually occur in the areas,
showed that whereas several un-vaccinated animals and those vaccinated
with the Hissar broth vaccine died of the disease there was only one
death amongst animals that bad been vaccinated with the adjuvant
vaccine.

Duration of immunity

Several immunity tests have been carried out under laboratory
conditions on animals vaccinated with the new adjuvant vaccine and the
immunity has been found to be solid for a period of 12 months, the
maximum period for which the tests have been carried out so far. The
vaccinated animals have been able to withstand challenge with as severe
a dose of virulent culturc as 1,000 million mouse M.LD., whereas, all
the un-vaccinated animals used to serve as controls have succumbed to
infection within 40 hours.

Keeping quality of the adjuvant vaccine

Experiments carried out at the Indian Veterinary Research Insti.
tute have shown that the new adjuvant vaccine maintains its protective
properties for at least one year when stored at low room temperatures,



400 THE INDIAN VETERINARY JOUBRNAL

The \;accme had rewained at temperaturesy varying frow g minimum of
—2:2°C to 3 maximum of 20-0°C for 5 period of 3 mopthy and ata tem-
verature varying from a minimum of 2-9°Q t0 a maximuimn of 29-5°C efm y
3 period of nine months, This is considereqd very satisfactory ag it i 0;
likely that the vaccine will have to be stored for longer than 5 yearls "

~In an Investigation undertaken by the
vaccine at temperatures of 370( and 40°C for
electrically heated incubator did not result in g
nogenic properties. ‘

authors storage of the
% period of 10 days in gn
deterioration in itg immu-

An additionaj Proof of the ability of the v
tem}_)emtures during suminey months without
obtained when about 34,000 doges of the vaccine
the hot monthg of May, June g
such as Bombay, Poony

aceine to withstand high
losing its potency was
were despatched during
¥ ng J u:)y dfromd Mukteswar to far off places
) .. " vecunderabad, and places in the Punjab and
g}iunmu ‘ and Kashmir 11 connection with field trials of the va,r]:cine in

ese areas. .The vaccine was filled in amber-coloured bottles and was
backed in ordinary wooden boxes, which were transported from Muktes-

. » the rest of the
quite well throughout the monsoon Season while sever
amongst the un-vaccinated animals as well as in th .
with the commercial broth vaccine, ¢ animals protected

From the above studies, carried oy under
tield conditions, it would be safe the adj i
can be safely transported over long distanc i o vaseine

2. Serological and immunological studies carrieq

strains of I, septicu and the cvolution of gn ad
haemorrhagic septicaemia in cattle and by

. out on different
Javant vaceing against
ffaloes are reported,

3. Large scale field and l&boratory tests h
| Ze s av
adjuvant vaccine is absolutely safe for cattle and buf?ali)}zzwgf trﬁ?‘t ag;i

and that in its tmmnnizing properties it is i
s - 18 1618 far snperiop to e
bioth vaceine 1 the commereial

CONTROL OV JIIEMORRHAGIC SEPTICAEMIA 401

4. The immunity following vaccination with the new adjuvant
vaceine has been found to be solid for a period of 10 months, the maxi-
mum period for which the tests have heen carried out so far.

9. The vaccine does not deteriorate in its protective properties
for at least one year when stored at low room temperatures. The vac.
cine has also been found to withstand fairly high temperatures and can
be safely transported under ordinary conditions of rail and bus journey,
to far off places covering a journey period of about 10 days during the

hot summer months.
Recommendations

1. More investigations should be carried out to study serological
and immunological groups within the species of P. septica with a view to
decide whether a monovalent or a polyvalent vaccine is required for the
control of haemorrhagic septicaemia in animals in our country and
whether a more highly antigenic or super-strain other than the Indian
Veterinary Research Institute stock strain P 52 should be employed for
the manufacture of the adjuvant vaccine.

2. Since it has been proved beyond doubt that the new adjuvant
vaceine is far superior in its immunizing properties to the commercial
broth vaccine, work should be taken up at different production centres
to study the most economic method for its large scale manufacture so
that the new vaccine may become available for carrying out mass-
vaccination campaigns in areas where the disease is highly endemie.
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A NEW PARASITIC MITE INDOCHIRUS UTKALENSIS
(LISTROPHORIDAE : ACARINA) FROM GUINEA-PIGS

By

K. Kanevneo and G. Biswar, I
“eterinar ence & Animal Husbandry, Cuttack,
issa College of Veterinary Sqem ed A
Orisx 7 Ovrissa, India

i : r paragitic mites in Orissa the. presgnt
h 'Wchlrilee zgroaésie{z;i)}; (i(f) n;ite infesting'the hairs of guinea-pigs
housed i he Biology Lnborn,tory of the Orissa College of.Vetermary
hO}lsed g tde A;C:mgls Hﬁ.sbandry, Cuttack. A perusal of literature on
oo of tk;o hairmites of guinea-pigs led the a.uthor§ to tw}c])
the taxoanlily nerié terms which have been synonymped w1th'ea'tc
cz}?tfog;r(;il{&ergezt acarologists at different times. Th1}s ngrst (;e(siirxllz;;og)
the rodiseoid nae fr inea-pigs has only figure 922
Ehe vt sustae af he male, and anortunalel has nok descred the
the’ vclan‘ﬁrlarleée Subsequently Ewing (1929) synonymlsefl Hlarstts
(}J(;Llii?)difc:)i(les . 1917 with Caonpylochzlrz;s' ’glroug?ssarg iritSQSl.g” ‘;i:}l,
sloy (104 1 rnonymised Chirodiscoldes 2 '
WOIDB;'SIZE’T%EJ4{33‘0311%;1;1.:’) n108923. The present authors with a vxzw tg
e itical analysis of this controversy have ﬁrs? made a stu ‘yho
oo 8 rtien of this mite, which is described herein. tl‘he. morpho-
the‘ ta'JX(I)nnomst’ers of the mite herein described presentf certain dlﬁerc_ences
loglca]; mz Campylochirus caviae which, to the minds of the ertgrs,
o o :tion of a separate genus (as evident from the accompanymg
lr;zeda:nTil:sle I) for the type under study and hence has been name
Im%ochi'rus utkalensis n.sp.

Materials and Methods

inea.-pi 12 males and 12 females) ofvgoc.)d
i _Twenty fo?lifﬁl;:ee; I;f:n(a small laboratory animal dea‘h.ar in
condiven vf,(izll‘le ]%iology Department of the Orissa College of Veterms:ry
Ca.lcutta o Ae'mal Husbandry in the month of Febx:uary,.1957, with
Seience knl wn previous parasitic infestations either internal or
istory of e o ther infections whatsoever. To be doubly sure these
P e &D); t?he Biology Department were carefully examined and
fresh arrivals 8Jb free from either parasitic (internal or external') or
v:zr:rfi(ﬁ:cii?nse They were kept in wooden cages and were given
) .

aked Bengal gram, greens and water ad lib every day. The cages were
. 80 ’

i | specimens were

i . Every now and then theu: faecz? .
cle:;?ge%nizzln :vgfey treated against coccidial infection, %'oan v:lﬁlch
th e ani ring from time to time. Under these
little animals were suffering _ 5
g:;:gt:ment practices they were keeping good health and - their
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population i1ocreased very appreciably and Septeraber 7

Biology Department of Orislsg College of l\’{iﬁiﬁg‘::;xb(;cl%‘ bhe
Animal Husbandry could have a small lovable guinea_pié colof:llcc and

Towards the later part of Septewber 1957 fulline Of.h oo

many of these animals accompanied by constant pruritis {Zh . ?u-’ n
by frequent rubbing of the body against the sides of t;hemahc crised
scratching of the body parts with their hind legs drew the cages and
the authors. attention of

On close examination, erection of the bod irs ‘ .
all most all the guinea-pigs, either male or femgleh?cl)znwgairc’bsell‘ved "
or near the roots of the crected hairs numerou’s minute b'& sy
were observed. These were the mite colonies proliferating i;
hairs responsible for the constant pruritis and unthirftnes
animals. ’

own spots
S in these

Mites in their various stages of develo

pment wer
preserved and 1n0}1nted for morphological study. Till t'.hee st?lg(lileCted’
under way the animals were not treated with anv of the insecticidy s
order to get a constant supply of these mites. o5 i

Mountants used are :—

(1) Poly-Vinyl Alcohol as given by Baker and Wharton (1952)

(2) Gum-Chloral of Womersley (1943 descri
1950 , ) as described by Gray

Poly-Vinyl Alcohol did not prove satisfactor i

. . . y a8 it turned

wgth .tlme thus hampering the clear definition of the object m:;g:vg
with it. Gum-Chloral was alright in this respect but heavy crvstalli o
tion occurred within a week of mounting. J crystatiisa-

As such the above Gum-Chloral mo .
modified by adding some glycerin to it (ﬁg&irﬁ;ggfag%?:lslfylwas
which proved satisfactory. In this medium crystallisation wawal' -
that too it appeared after a long period of time, of course, i N o wnd
the coverslips were ringed. ’ ¢, In this case

Taxonomic descriptions of Indochirus Utkalens;

§ —
Male—(Fig. A—Dorsal view; Fig. B—V .
Length—347-7 #, entral view)

Smaller than the female. Body is dorso. :
and opaque, is clearly divided into gnathozsxgallyrgatgened, brown
hysterosoma. Gnathosoma is separated from thé i%ioPO osoms and
distinct notches on either side. One dorsal scutum co\,eﬁionlal,l by two
the gnathosome anteriorly and extends behind the secof:d e.base of
posteriorly ; another dorsal shield partly covered by the scutuizlrezi :Zg:
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A New Parasitic Mite Indochirus utkalensis

(Listrophoridae : Acarina) from Guinea-pigs.

Y K. RANUNGO and (i, DISWAL,

.DO’

® o q
Fig. A, Indochirus utkalensis. Tig. B. Imdochirus utkalensis.

Male, Dorsal View. Male, Ventral View,

Fig. C. Indochirus nthalensis, Fig, D. [Indochirus uthalensis.
Female, Dorsal View, Female, Ventral View.
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Indochirus utkalensis in Guinea-pigs

Y
B

¢
¢

NU
- 1( (\d

1y
(St

s
i

3
[N

lt&‘“
W
Y
N x&((\
Lt
kl\\\\k 2 lg(((
NN

L
L
JAYRS]

(y

L
{ k\

Lt

L

T QU TR
4
l\\
[N}

<
Lt
x{l( L
Le
hl

(e
(Lk‘\(l
Wt
L
TLLLe
[G%
by

Indochirus wtlalensis,
Protonymph, Dorsal View.
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Protonymph, Ventral View,
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Indochirus utlalensis,
Larve, Ventral View,
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up to the line separating the propodosoms and hysterosoma. Hystero-
soma is more or less truncated behind the legs IV and ends in a more or
less conical projection. Two pairs of vertical setae are present besides
four other pairs on the dorsal side.

On the ventral surface a pair of anal spines are present anterior to
adanal suckers. Bordering the posterior lobe there are a pair of large
setae and two to four pairs of small ones. There are a pair of genital
setae lateral to the genitallia, another pair just below the transverse
chitinous bar formed by joining of apodemes IV and another pair above
it. Besides there are two more pairs bordering the anterior boundary of
Coxae III. A pair of sternal setae are also present on the sternal area
just above the apodemes I.

A saddle-shaped sternum is present on the ventral side of the
propodosoma to which join Coxae I and II forming sternal plates.
Inner area of the sternumn is obliquely striated. Coxae IIT and IV are
fully pitted while Coxae I and 1T are partly pitted.

Genitalia are situated in between the Coxae IV. The Genital pore
is U-shaped and is bounded by a thin chitinous plate anteriorly and by a
thick U-shaped chitinous plate posteriorly. There are a pair of spurs
(Genital Spurs ? ) like whiskers. Drobably this pair of spurs protruding
outward someway help in the act of copulation. A pair of accessory
genital suckers are also placed laterally to the genital pore.

Posterior to the genitalia is the anal area. Anal opening is longi-
tudinal and extends partly to the posterior lobe. A pair of conspicuous
adanal suckers and a pair of anal spines anterior to the suckers are pre-
sent. The genital pore and the anus including adanal suckers and anal
gpines are placed in a rhomboidial depression. At the anterior end of
that depression are situated the genitalia whereas at the posterior end is
the anal area.

The gnathosoma is triangular in outline having notches on either
side of its base. Palpi are 2-segmented with basal outer border serrated
and heavily chitinsed and each segment bearing one seta. The tips of
the palpi also have small spines. Chelicerae are scissor-like and have
teeth on both the blades. In between the two chelicerae is the lingua.

The legs are 5-jointed. Coxae are fused with the body. Legs 1
and II are strongly flattened and modified as claspers to grasp a single
hair of the host. Femurs I and II are the longest segments ; they bear
one spine each. Their borders are thickly chitinised. Tibiae I and II
bear one seta each. Tarsus I is incurved and ends in a caruncle and is
palm-like flattened. Two spurs arise from the base of the caruncle.
The palm-like flattened inside has one heavily chitinous pad and one
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adhesive sucker. The pad bears a spine. The wh
ly cirrosed by a groove. Tarsus II is simil
bears one additional spur at its onter base.

ole palm ig transverse.
ar to tarsus I except that it

Liegs I11 and IV are not flattencd but leg [V is the long
and extends far backward to the posterior end of the hog e
curved hook-like on its apical scgiuent.  Coxao III ang IVy
IIT are widely separated whereas IV pointedly elongate bel
of the trochanter. Trochanters [II and IV have smagl] thi{f
knob-like pads at their inner corners. The tarsal joint isC
constricked and curved. Tarsus I17] cnds in one caruncle and begy
long seta proximally and another at the base of the caruncle gng .
others in between. Tarsus IV beurs bwo caruncles, one at tlnx ey
tip and the other on the outer horder of the curvatuye. The lt1 tcur‘ve:d
larger than the former. Tarsus 1V is also equipped with one | piter iy
and four to five spincs. one scta

est of glf
and is jn.
are pitted ;
w the ICVel
k chitinous
very much

lemale ;- -(Hig. (' —Dorsal view ; l'ig. D—-Ventral view)
Length .—-516-061,

Larger than wale, colour is similar to wale b sterior var
behind the legs IV s transparent and transversell;t :?;;)tz?itcfi?:spﬁlt
The ventral surface has papillac-like outgrowths starting just below aJt:hy'
genitalia upto the posterior end of the body. The posterior end is roung
with two ridge-like projections in the mid.-line. Lateral margings of the
body behind the legs IV are serrated. ¢

Chaetotaxy is like that of male cxeept four pairs of setae Therc
are on the dorsal side u few more setac and 3—4 pairs on thc. ventral
side in addition to that as found in male, Genital ares is ip betwee
the Coxae III. DPosterior end of the Coxae 1V ig not elon atecdn
Epimera of Coxac IV are thickly chitiniged but do not Join ign 1:eh:
wid-line.  Genital opening is longitudinal, anteriorly bounded by (’
thick transversc genital scleritc; genital folds are membrangug ) ;iL
wavy posteriorly. Three pairs of genital setae ang tWo pairs of atn 1
suckers arc present. Longitudinal anal opening is at the posteri{’:inl ad
of the body. There are two chitised anal plates on the sides of the ex?l
openings. Liegs ure sawie as in male except that the legs IV arc norlr-h;
not longer and incurved hook-like as in male, e

Dewtonymph : —=*Fig, J)

Length :-—395.28/4,

1t is almost like the adult female except that i has no genita);
One scutum is present on the dorsal side. Posterior to the scutum tfé

 #The deseription of the dcufonyxhph was mode fl';tl;ﬂ;e;;;Ah‘ SRR
; whie i
copula with the adult wale, eh was ip
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Indocrhirus uthalensis in Guinea-pigs.

ao‘o,a
Fig. 1. Indochirus uthalensis,

Llgg with hair,

I'ig. J.
Indochirus utlalensis.
‘Copula’, Ventral View.
Ovario-Hysterectomy in an Afghan Hound

By
S. D. SHARMA

Transfusion being administered to the patient,

[ To face page 420 |
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dorsal surface is obliquely striated and scaly. A mid-rib, lik a vertebral
column, extends from a little behind the scutum almost up to the
posterior end. Oblique striated lines starting from the so-called mid-rib
extend posteriorly and marginally. Asin the adult female the ventral
surface is covered by papillaceous outgrowths right from the posterior
end of the sternum.

Protonymph :—(Fig. E—Dorsal view: Fig, F—Ventral view).
Length :—420-90 4,

IN MEMORIUM Almost like the deutonymph except in size. Dorsal surface is

covered by polygonal scales on either side of the mid-rib. A post-anal

. tail-stump is present which is also scaly like the rest of the body.
Posterior end is more or less conical.

Larva - —(Fig. G—Dorsal view; Fig. H-—Ventral view)
Length :—256-204,

It is almost like the protonymph except that it has three pairs of
legs and the posterior end is conical. Anus is terminal.

Egg:—(Fig. I).
Length —267- 184,

It is transparent pear-shaped, pointed at one end; it remains
attached to the hair of the host, rounded end always faces the root of
the hair.

Copula ;—(Fig. J.—~Ventral view),

This is a peculiar phenomenon hitherto not described in any of
the genera of listrophoridae. This is of frequeut occurrence in the
present type.

In this case always one immature, probably a deutonymph, pairs
with an adult male. The male clasps his partner with its 4th pair of
legs in such a way that the tips of these legs fit to the transverse sternal
bar of the immature marginally. The suckers of these legs also help in
clasping the partner rigidly. In so doing the male covers the anterior
half of its partner while the tip of the gnathosoma of the immatuare fits
into the genital opening of the male. Probably the gnathosoma and a
part of the propodosoma of the immature lie in the genito-anal depres.
sion and fit to it like a ball-and-socket. Besides the adanal copulative
suckers probably help in adhering the partner. Thus a rigid and
intimate attachment between the two is obtained.

Dr. 1. M. WINTERS

who died on 168h Murelh 5% at Bughdad

In this phenomenal characteristic posture they have been found
clinging to the hairs of the host. The copula are so intimate and rigid
that they do not separate out even when the partners are disturbed
repeatedly by mechanical needle prickings.
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Type Material —Holotype male and allotype female from dorsum
of guinen-pig (cavia porcellus) housed in the Biology Liaboratory of the
Orissa College of Veterinary Science and Animal Husbandry, Cuttack,
Orissa, India collected September, 25, 1957. Holotype and allotype
monnted on one slide and paratype (one adult male and one dentomymph
in copula) mounted on another slide have been deposited in the Zoologi-
cal Survey of India, Indian Museum, Calcutta-13, India.

Holotype and allotype slide No. 2341/18.
Paratype slide ) No. 2342/18,
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EXPERIMENTAL TRANSMISSION OF TRY
IN POULTRY

By
7 ! AN
V. S. Anwan, GALV.CL, BLV.SC., M.Se,,

Madras Veterinary College.,

PANOSOMA EVANSI

While Trypanosoma evans: [ i
- ‘ e coanst was successfully cultivated in chj
Ezln())})(l))os by Longley ot al (1939), Van Den Berghe (1941, 1943y (;\I;?t
tr“) ) .and Alwar anq Ramanujachari (1952, 1953) and wq; 'L[ISO
answitted to fowls with the infected mammalian blood by Alw;u' "md

Ramanuj 'l 50), r
anujachari (1955), records about suceessful trigls in the embryos of

other varieties 'y Wi
varieties of poultry with the same protozon are mnot available

Encours t i
couraged by the success obtained in_infecting chicks in gheir

embryonic :
o t} m‘ stage as well as after they hatch out, the transmission experi-
Nis were extended to pigeons, ducks and turkeys

Experimental details

Blood of guinea-pigs or white rats i i
' . e . ats or white mice he
ivls;xotil t]he bofvmczhstrmn lof T evanse maintained in the laboratory formed the
uium dor the trials. A drop of blood was instill ‘ io-
! . . ed on th '10-
gl].antoxc membrane for infecting the embryos and 0-25 c.c. of bio(;l;o;::s
Injected subcutaneously for infecting the young ones, The presence of

the trypanosomes in the experi j
. Xperimental subjects w : i
wet film examinations or by biological tests? v detected cithor op

o Eighteen eggs of pigeons were inoculated on the 10th
;i;?niit;gn'fo T}ngajf]ter 1'@;ggs were opened on each day and the embryos
t the flagellates. Trypanosomes were dete i k

i : ypano . : cted in
th.telh.‘g houl:s by microscopical examination, One of the three g tl?ﬂ?l])n
atehed out revealed the parasites in jts blood. No further obser\;;ti;nz

avily parasitised

day of theiy

A batch of 25 duck’s e i ;
cubation. The picking up ofgtgljevgzielft?sgl%ted e ey sy of in-
t(;31())uld be detected by biological test only,
Si:tgggelelggi;gflgigg I;?jttlhcfflig ghe emfl;ryqs on wet film examination.
ducklings hatched out was found il;Lf'}th‘:zd 0;&?23;13;10& OD.e s
‘ . ) , ree die y
::}i?]i i::zigazo ongressnon of infection was observed in the inff?ct:fltc:)n:
et ba.lve. A second batch of 4 eggs was inoculated on the 13th
y cubation. Trypanosomes appeared in the embryos in 48 hours,

No change in virulence wa i
8 noticed when the bl ; i
embryos was tested on white rats. o fhe Hood from the infectod
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Of the 7 pigeon squabs (either just then hatched out or a day-old
ones) inoculated, one did not pick up the infection ; the presence of
trypanosomes in 4 was detectcd by biological test only and the other 2
revealed the parasites on icroscopical examination. The infection
was uniformly very light and no increase in the number of parasites
was noticed. The earliest time the trypanosomes appeared was on the
8th day and they persisted in the blood for a period of 7 to 17 days.
All these birds survived. During the biological and virulence tests con-
ducted with the infected blood, white rats revealed the Hagellates 8 to 8
weeks after inoculation and died 4 to 10 weeks later. Three 5-9 day-old
squabs failed to take up the infection even with a heavy inoculum.
Successiul transmission was also effected in a day-old squab with the
blood from an infected pigeon. The infection was detectable by bio-
logical test only.

Six ol the twelve ducklings inoculated as soon as they hatched,
picked up the infection and in all except one, trypanosomes were seen
on wes film examination The infection which was invariably light was
noticeable after 5-15 days and persisted till 7-24 days. In 2 there was
a slight progression of infection and these as well as 8 more infected
ones died leaving only one to survive. No change in the virulence of
the strain from these ducks was noticed.

Two turkey chicks inoculated soon after hatching, revealed the
parasites on the 8th and 10th day respectively. While the one which
was very weak died on the next day after the appearance of the flagel-
lates, the other one persistently revealed stray trypanosomes for 12 days.
This bird after throwing off the infection thereafter lived for over 1%
years. There was no change in the virulence of the strain.

Discussion

The appearance of Trypanosoma evansi in the embryos of ducks
and pigeons in 48.72 bours after the egg inoculatiop was similar to the
observations made by Alwar (1953) in chick ewbryos with the same
parasite. But all others who successfully cultivated the pathogenic
mamimalian trypanosomes in chick embryos noticed the parasites only
on or after the 4th day of inoculation.

While a large number of workers invariably observed death of all
the infected embryos, a few were successful in getting infected chicks
hatched out.  Of them, Mitchell et al (1939) experimented with 7. equi.
perdum, Acanfora {(1939) und Hallauer and Kuhn (1940) with T druced
and Hood (1949) with 1 Orucet, T. equiperdum and T, Aippicum, while Van
Den Berghe (1943) and Alwar and Ramanujachari (1952, 1953) utilised
T. evansi. The present investigation indicates the possibility of pigeon
squabs and ducklings also hatching as infected ones frow the inoculated
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eggs ; however no prolonged observations could b

: ) 4] Ina 1 3
died soon after hatching. deasall of thew

thera.ture on the saccessful transmission of T. evansi divect {rom
the mammalian host o the various s

ualian host o ' pecies of poultry other than fowls
:; not g;fmlll{abje. ub infect; d been cstablished with T, brucei in
Y\Zese ‘1( 1; ing, 1804 ; Mesnil and Mairtin, 1906 ; cited by Laveran and
f eslnl , 20 3 ) &id Pégews (Solazzo, 1929}, with 7. rhodesiense in guinea-
(gz;g,efn 194:; SI(n Osion, 1931, 1932) and with T, equiperdum in ducks
( ; . ©_bresent experiments it was found ossible ¢
infect p1geons, ducks &9& turkeys with T, epansi, The infect[i)on froem z
pigeon was also transmitted to another. The other records of similar
ansn_nssu:n n Chllcks were by Biocea (1938) and Alwar ana Ramanu.
)ach‘fm {(1953) x.vwh L. brucei and 1. evansi respectively. Observations on
the mfegted bx}'ds Wwere more or less similar to those made by Alwar and
Ramanujachaxi (1953, 1955) in the infected fowls,
Summary

- Trypanosoma evanst was successtully cultivate

of pigeons and ducks. The infection in the ewby

48-72 hours. One-third of the birds hatched from
harboured the parasites,

d in the embryos
YO8 was noticed in
the inoculated eggs

Successful transmission of Tevansi wi
' . with the parasit;
from the mammalian host was effected in freshly h;;chedl ff (zial;k;olg

pigeon squabs, ducklings ang turkey chick \
in the blood after a u?inimum pegiod ofS.:S ’éhe " fnies were und

waxio ot 0y G period 3 ays and ersisted for g
transmitted to anoﬁhegsquarffe ection.frowthe PigEon s also

The virulence of the o
passage in ducks and pup
strain from pigeons reve
8 weeks only and dieq
attenuation of the virulen

rganism was ing th
keys, But white rats on inoculation wit‘ix thc
a{ed the trypanosomes in the blood after 3 tg
(i'to 10 weeks later, evidently manifesting
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EFFECTS OF CLIMATE ON REPRODUCTION
By
G. C. TaxgIA, B.V.SC., M.SC,, Ph.D,,

Research Officer (Genetics), College of Veterinary Srience and Animal
Husbandry cium Live-stock Research Institute, Mhow,

Climatic components have considerable effects on reproductive
efficiency of animals. Under natural conditions it is difficult to determine
the individual effects of various components. Temperature is associated
with sunlight, both varying simultaneously and in the same direction
and it is common knowledge that light often regulates reproductive
activity, Rowan (1925) showed that in birds the annua! rhythm of
gonadal development is due to seasonal changes in light. Bissonnette
in 1941 induced sexual activity in goats during the anoestrum by
changing the hours of light. That the duration of breeding season in
the sheep is associated with length of day light has been inferred by a
number of workers (Marshall, 1937; Keclley and Shaw, 1943; Hammond,

Jr., 1944 and others), Yeates (1947, 1949) finally demonstrating this
point experimentally.

Since temperature is perhaps the most important climatic factor
in livestock production and certainly the ecasicst to control in experi-
ments, considerable work has becn done on its effects on reproductive
efficiency. Anderson (1945) reviewed cxtensive literature showing the
deleterious effect of heat on male animals, The most detailed work of
this type has been on function of scrotum. Moore (1932) showed that



416 THE INDIAN VETERINALRY JOURNAL

the natural occurrence of ‘eryptorchidism, the experimental replacement
of the testes in the abdominal cavity, and the artificial induction of
increased testis temperature, produce rapid impairment of the germinal
epithelium.  Phillips and McKenzie (1934) have experimentally
demonstrated that high summer temperatures materially lowered the
vitality of spermatozoa in the ram and, il continued for periods of
several weeks, caused degeneration of reproductive tissue, resulting in
sterility. Other experiments of this type have confirmed the deleterious
cffects of heat on rams (McKenzie and Berliner, 1937 ; Gunn, Sanders
and Granger, 1942; and others). Low cnvironmental temperature
during the summer months apparently improves fertility in rams
(Dutt, 1953 ; Dutt and Simpson, 1954; Dutt and Bush, 1955).

The fact that increased testicular semperatures influence sperma-
togenesis in the bull has been dewonstrated by lagerlof (1984) and
Phillip and Andrews (1936). Casady, Mycrs and liegates (1953)
employing a controlled environmental chamber, concluded that “ under
chamber conditions spermatogencesis in the young dairy bull may be
impaired when the animal is continously exposed to temperatures
exceeding 85°F for periods exceeding H weeks.”

Dawson (1938) found that average fertility of aged sires at stations
located in the southern portions of U.S.A. was 36", as compared with
497, for sires at northern and western locations. He suggested that
these differences in fertility may be due to differences in both tempe-
rature and length of day light. Bonswa, Scholtz and Badenhorst (1940)
attributed the sterility in Africa of « large percentage of hulls of exotic
(mported) breeds in the hot months to high atwospheric temperature;
and Bonsma (194Y) has reported that at Mara Agricultural Research
Station, South Africa, Africander bulls gave an average scrviceable life
of 8 years and 10 months while the bulls ol cxotic beef breeds could be
used for an average period of only 3 years and 3 months.

Lrb, Andrews aud Hilton (1942) found definite seasonal trends in
the quality of sewen of bulls. Seath and Staples (1941) working with
dairy cattle at a lower latitude in Liouisiana, U.S.A., found that more
services were required per conception during summier months than at
any other season. [t is apparcnt that the seasonal temperature and
number of services required per conception are correlated, at least where
the temperature is very high (Hilder, Fohrman and Graves, 1944 ;
Morgan and Davis, 1935 ; Trimberger and Davis, 1945 ; Auderson, 1945;
anfi others). As reviewed by Erb and Waldo (1952) the available
evidence still suggests that, in arcas where high environmental tempera-
tuyes are common during a portion of the year, breeding efticiency in
dairy cattle does decline during the summer. Mercier and Salisbury
(1947) reported that fertility in bulls scemed to vary directly with the
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i y ine ¢ ide teraperature
length of day-light, the hours of sunshine faind the outsi ure,
zmdg as a result of partial correlations determined, the length of day-light
was more closely associated with level of reproduction than temperature.

Our knowledge about the effects of heat on reproduction in the
female is limited. Adverse effects of hot climate on the conception rate
of European types of cowsis shown by the observations of Villegas
(1939) with Holstein cows kept in an air conditioned barn at 70°F, He
reports that 58% of the cows in the air conditioned barn conceived with-
in five months, while only 25% of those in an ordinary barn did so.
Bonsma (1949) has reported that the calves born after a summer gesta.-
tion are small inthe case of unadapted breeds of cattle. He found
that calves of cows of the unadapted British breeds born in May—
June werc 20" lighter than calves of the same animals born in Decem-
ber—January, and that the differences in weaning weight was 27%. The
percentage of Africander cows bred when 10-16 years old was 21'5%
versus 64, for Shorthorn X Africander and 1-2%, for Hereford X
Africander. Hammond (1949) mentions that there is a decline in ferti-
lity, survival rate, growth rate and milk production, which is cumulative
from generation to generation in animals unsuited to hot climates.
Bonsma, Marle and Hofmeyr (1953) demonstrated that not only the
averge calving percentage in the unadapted breeds of cattle is low but
that their caif mortality is also very high.

Steinach and Kammerer (1920) have reported that high tempera-
ture reduces the fertility of female rats and the size of their litters, so that,
at 20°C the litter size was ten, and at 30°C it was eight. Sundstroem
(1922) did not observe any reduction in litter size of mice kept for four
generations in a hot room with an average dry-bulb temperature of
31-8°C and wet-bulb 27-9°C, and he concluded that when the fertility of
the parent generation is of medium dimensions, a species may be
capable of preserving this fertility uninfluenced by a hot environment.
Sundstroem (1927) found that seven month old male rats in the hot
room at the age of 15 months could not impregnate the oestrous females
from outside, after repeated successful matings. With females it was
found that the vagina opened as a rule in the hot room animals at an
earlier age than in the controls. However, when successfully mated
with normal fertile inales, normal pregnancy and birth of living young
took place only in two instances while in the remaining cases the
foetuses had died or undergone resorption. Remarkable experiments
nave been carried out by Ogle (1934) who studied the effect of artificially
created hot and cold environments on the sexual functions of white
mice. He observed that the exposure of the white mice to hot room
temperatures of 88—92°F with nearly 76% humidity, resulted in low
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percentage of fertile natings, smallor litter size and low viability of
off-springs.  Likewise, when exposed to changeable environments of hot
and cold rooms, the white mice exhibited poor adaptability, and suffered
a severc loss of sexual functions. However, they resumed normal
sexual activity when rclieved of the climatic stress, showing that the
loss of functions is not permanent.

There is considerable cvidence that foetal losses in the form of
resorption or atrophy or abortion occur in females of all specics
(Hammond, 1921; Tanabe and Casida, 1949 ; Burns, Warnick, Koger
and Pearson, 1954; Kidder, Blake, Ulberg and Casida, 1952 ; Heitman,
Hughes and Kelly, 1951 Glasgow, Mayer and Dickerson, 1951 ; Dutt,
1951; Dutt and Simpson, 1954).  Attcmpts to correlate the embryonic
death ratc with low fertility of the bull have failed (Kidder, Blake,
Ulberg and Casida, 1952). Abortions in Brucellosis free cows and sows
have been rcported with high atmospheric temperature. Ragsdale,
Brody, Thompson and Worstell (1048) reported that two brucellosis-free
dairy cows aborted 4% and 6 months foetuses respectively, 2 days
following 27 hours’ exposure to 100°F. Heitman, Hughes and Kelly
(1951) who studied the effect of heat on pregnant sows, reported that
one sow out of 13 aborted on the 103rd day of gestation. However,
Heitman et al do not consider the high air temperature to be the cause
of abortion in the pregnant sow, but it scems reasonable to believe that
the abortion may be related to high air temperature since as the authors
mention, the aborted sow was DBrucellosis-free and had produced one

normal litter before the exposure to high temperature and two normal
litters subsequently,

Studies of Yeates (£953) showed an adverse effect of heat on preg-
nancy in the sheep. In his experiments using Romney Marsh sheep
ouly one out ol six ewes exposed to highaiv temperature (105° F dry bulb’
and 87° F wet bulb) daily, througout pregnancy, lambed. In a further
experiment to confirm this, he exposed two groups of six sheep each,
during the last $wo thirds and last third of pregnancy respectively to a
high temperature of 107° F dry bulb and 92° F wet bulb, He observed
that one ewe from the last-third-pregnancy group and 3 ewes from the
last-two-thirds-pregnancy group failed to lamb. For both years the
yield of lambs per ewe was 9 1b. 5 oz. for controls, and 7 Ib. 13 oz., 4 1b.
1 oz and 1 ib.2 oz per ewe for those ewes exposed to heat during the
last third, last two thirds and throughout the whole of pregnancy res-
pectively. Although this effect of high temperature on gestation was 80
pronounced, oestrous behaviour was found to be unaffected.

Thus i‘t is apparent that pregnancy may be disturbed by high air
temperature in some species at least.
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Clinical Article
OVARIO-HYSTERECTOMY IN AN AFGHAN HOUND
By
5. D, SHARMA, L.v.P. ({ONS.),
Veterinary Swrgeon, New Dellii,

The subject was an Afghan Hound named * Shahi’ (Royal).
She was a present from the Royal Afghan family to the Ambassador of
India in Kabul, Wing Commander Loopeband. She was with Sardar
Surjit Singh Majithia ever since 1953 and appeared to be a little in
difficulty to understand Hindi, as she was used to Urudu in her home
tract,

When she was on ‘heat’ in October 1957, she could not be mated
for want of a suitable mate of the same breed. Strict security raeasures
proved of no value, as she broke loose one day and 63 days later gave
birth to a litter of three non.descript pups. The trouble started when she
could not deliver any more pup in spite of mild pains for over 24 hours,

Examination revealed that she had yet a job to perform,
Pituitary Extract 1 c.c. (Posterior lobe) was given intramuscularly and
repeated an hour later. No progress was noticed, Forceps delivery
was attempted. The pup was dead, swollen and putrified. The head
and part of the neck camc off, leaving the rest inside the uterus., All

attempts proving futile, a cacsarian operation appeared to be the only
hope, if the valuable mother was to be saved.

She was running 106° F. Anti-Gas-Gangrene Serum 2 c.c. and
1500 units of Anti-Tetanus Serum was injected intramuscularly.
Three-hourly intramuscular injections of Hydro Streptomycine % gm.
with Pencillin G. Sodium 2,00000 units were given. The temperature
came down to 103° F. by the evening. The co-operation of Dr, Belani,
Anaesthetist and Dr. Katariya, Surgeon, was sought to do the operation
jointly.

The site of operation just behind the navis was disinfected with
2% Mercurochrome Solution, after clean shaving. Rigid aseptic
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precautions were taken in all details. The de‘ad pup was I.ymg hxg'h ap
close to the left horn of the uterus. Tb(\j pifenswe putrid OdOIU)l W:s
quite suggestive of the gangrenous 'condlt.lon_of the lfxteruds. " :ethe
perforation of the uterus at a certain spot, 1t was toun N{L 'y a
infective discharge had gone into the abdominal caw.ty aIS(f). ‘:‘M.g"s
pint of such fluid was soaked out. There WCL‘Q.th‘Cad"V signs of peritonitis,
Liven the left horn of the uterus was showing evidence of gangre[;)e-
The situation was alarming and the chances of recovery 31’&"93‘”"1 to be
beyond all hope. But yet, not loosing heatt, Ova-_l'lO-hyStemCtO‘gy W:;
decided upon and carried out. The abdominal cavity was sprayed wi 1
Pencillin G. Solution and the chromic catgut No. 1 closed the perltO_neaf
layer and the aponeurotic muscular structure. Skin sutures were 0
silk thread.

Rubber corrugated drainage tube 47 long was left in position
with the help of sutures. Immediately after the operation the transfusion
of Glucose 59 solution (Crooks) by means of a drip was started through
the saphenous vein. This was followed up with Plaswmosan, Glucose
Saline and Glucose 25%. The first transfusion was mixed with one
ampoule of Nor Adreline and the rest with Soluthiazole. The rate of
flow was 30 to 35 drops per minute. Hach bottle on an average lasted

for six hours except the Glucose 25% solution of 100 c.c. which lasted
for an hour and a half,

Hydrostreptomycin 1 Gin. with Pencillin G.Sodium 100000 units
was injected intramuscularly every three hours without a break. The
above treatment was continued from 10 p.mn., on 30—12—57 to 4 p.n.
on 5—1—58. On the night of the operation and $ill mid-day next, the
patient was moaning, groaning and yelling from time to time. 3 grain
of Morphine Hydrochloride was given at 1 a.m. and two attendants
were always on duty by turns and the author himself had to be very
vigilent during the first 48 hours, practically remaining pear thg patient.
Coramine was given whenever there was indication for it. 'I.‘he
temperature range was from 102° F to 103° F throughout the period
and it touched normal on the afternoon of 8th January -19_58.' Bowels
were regulated with Glycerine emema and when the injections and
transfusion were discontinued the patient was put on Synermycine
950 mg. capsule every six hours for four days. With the usual care on
feeding, the patient made an un-eventful recovery.

The case is recorded only to show what is possible in Veterinary
Surgery also, with the modern lines of trcatment and all possible care.
The natural powers of resistance in our patients are a great asset in
our favour. I only bope this humblerecord will induce a wave of confi-
dence in our colleagues and make them dare and do.
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Abstracts

A study of relationship between skin thig
medullation in the fleece of Bikaner
Gurbax Singh Mahal and Sudershan

kness and fibre thickness and
?!)eep.~BY S. SrINivasa Rao,
5 \umar, Govern i >

Farm, Hissar—Report of a Research Work done at E}:?D(E L]:eit'ock
stock Farm, Hissar. Tovh e

A study to determine the relationship between skin thickness and
fibre thickness and percentage of medullation, in the fleece of Bikan'eri
sheep, was made on a group of 119 yearling ewes maintained at the
Govt. Livestock Farm, Hissar,

The mid back region was found suitab]
The measurements of the skin were made with the help of a pair of
callipers while fibre thickness measurements and percentage of medul-
lated fibres were made with the help of a projector,

e for making the study.

A highly significant negative correlations r = —0'83 was found
between skin thickness and fibre thickness but the relationship between
skin thickness and percentage of medullated fibres was almost negli-
gabler = —0'14. There was a significant

‘ . positive correlation betwoen
fibre thickness and percentage of medullated fibres r — 0-21.

The regression coeflicient indicated that the mean skin thickness

decreased by 004 mm. per micron increase in the fibre thickness and
tncreased by 0-01 wmm. with unit percent increase in medullation

On the basis of lincar relationship obtained between skin thick.
ness on one hand and fibre thickness and medullation percentage on the
other, it was possible to explain that 25 per cent variation in skin thick-
ness was duc to these two attributes.

GURBAX SINGH MAHAL

The Production of Boyine Huemorrhagic Septicaemia Yaoccine by continu~

ous culture. —Bvy M. STurNE and I. Hurcnison. B.V.J. Vol. 114,
No. 5, Ps. 176-179.

' The authors describe for the routine production of H. S. Vaccine, a
continuous culture technique in which by maintaining satisfactory
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aeration and a steady H-ion concentration they were able to get dense
harvest of the culture (Pasteurelia multocida, Roberts, Type 1), which
was 20 times more than the one usually obtained in an unaerated lignid
medium, By this an effective immunising dose (2 mg. of killed anti-
genically satisfactory culture) could be included in 1 c.c. and Approxi-
mately 1000 doses could be obtained from a litre of eulture. Dissociation
was negligible.

The authors were able to prodnce 30,000 doses per day. Their
sced culture had & mouse virulence of 5 to 10 x 10° MLD/ml, Medinm
used is also described.

M.S.T.

The action of Bioestrogen on wound Healing.—Dy I. N, Likan e «l.
B.V.J. Vol. 114, No. 4, ps. 152-160.

The effects of ““ Bioestrogen ™ (Iixtracts of oestrogenic hormones
from stallions’ urine) upon tissuc repair, particularly epithelialisation
and grannlation, were studied. The results of treatment of a great
number of wounds, mostly long standing and which have failed to heal
by first intention, were highly encouraging. Adequate control of granu-
lation and growth of epithelium could be achieved by the application of
thin layers of ointment. Where there was a tendency to excess granu-
lation thick application at the cdges and thin layers in the centre
checked the excess efticiently.

The effect of “ Bioestrogen ' on surgical wounds in ten rabbits
was studied. It was applied as a 257 ointment in a lanolin base after
dissolving in cod-liver oil or linseed oil. The results were compared
with those of an antiseptic powder and ointment. ‘Biocestrogen®’ was
found to heal the wounds more rapidly and efficiently and notably with-
out suppuration.

“ Bioestrogen’ appears to produce remote effects also. It poss-
esses greater biological activity than pure crystallipe oest.rogemc
compound probably due to some other factors combined with the

steroids.

M. 8. J.

Penicillin Blood Levels in the ,Horse with Fortified Benzathine.—By P, I3,
English. Australian Veterinary Journal, Vol. 34, No. 3, ps. 82.88.

Serum levels of Benzathine Penicillin (a repository penicillin salt)
combined with Procainc and Potassium Penicillin were studied after
injecting into horses.

Peniciliin assay was made against a standard strain of Sarcina
lutea.

7-A
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The mean value at one hour varied between 0+ and 335 Hpml
id ab 120 hours it varied between 027 and 0-04 Hgiml, |

. Thelie was 1o significant difference in the serum levels attained
1d in their persistence between doses of 25,000 and 50,000 Units/Kg
milar were the results when the fixed do .

t 8¢ was given in one or four
es.

Variation in the weight of the horse did not affect the re
hen the standard dose (11,300,000 units) was given. )
1e response may vary if the dose fell below a co
ying between 15,000 and 25,000 Units/Kg.).

o There was a marked variation in response both between different
wividuals and in the same individual at subsequent treatments. .

sponse
The author feels
rtain eritical Jevel

In their experiments only one horse showed an acute

: ' reaction
esembling anaphylaxis.

To obtain persistence of blood levels for several days, depository
Yenicillin such as Benzathine, Benzathamine or Procaine 'Penicillin plu.S
luminium monostearate may be used. To produce initial high blood
evel Denzathine Penicillin may be combined with Crystalline and
Procaine Penicillin, ' o

Fortified Benzathine will prove ’ohqmpeutigally useful in respira-
ory tract infections, in infections of urogenital canal and in cases where
sime, distance and cost are overriding factors.  Prophylactically it il
be found useful in surgical and trawmatic wounds, »

MOS8 T

- News and Uiews

Dairies for Temples:— Instractions have been issued by the
Comumissioner of the Hindu Religious Iindowwments Board to big temples
in the Madras State to consider the feasibility of waintaining small
dairies.

The suggestion appears to have been made by the Commissioner
with a view to enabling the temples not only to engage themselves in
Gosamrakshna but also to provide pure and good milk for the purpose
of Abishekam. The Commissioner has also asked the temples to collect

the Abishekam wmilk on hygienic lines and distribute the same to the
children of the place. ‘

In pursuance of the above proposal, it is gathered that four - tem-
ples in the Tanjore district have actually taken steps to start dairies.
The temple authorities have also contacted the Animal Husbandry
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Department for assistance from the Government for the selection of the
best breed of cows.”’

This is a step which we have ourselves advocated long ago during
war-time. Even Residential Colleges should have their own dairy units.

The Hindw, July 6th, 1958.
* * *

Grazing Lands for Cattle. Sri Sankaracharya’s Appeal:—*“ It was
an irony that in the land where the cow was worshipped, cows were
found in an emaciated condition. In lands where cow-slaughter was not
regarded as a sin, the cattle yielded more milk per head and were better
looked after. In India the peasant was perpetually indebted and his
cattle were mere skin and bones. In the past this neglect was trotted
out as an excuse for not bringing in legislation to prevent cow slaughter,
The Government as well as the public owed a duty in attending to the
cattle wealth of the country. In ancient days every village had a
common pasture. These pasture lands had got assigned to private
individuals. The Government should take steps to acquire these pasture
lands for the benefit of cattle. They should also include the mainte-
nance of common Village tanks and tank bunds for cattle under their
minor irrigation works. So far as the public was concerned, each house
should keep a vessel or a bucket for collecting the water after the rice
was washed, and kanji as well as kitchen garbage, like discarded portion
of vegetables, skins of fruits, leaves, etc. Arrangements should be

~ made to feed cows with this collection. If every house-holder took care

of one cow in this manner, the cattle wealth “of the country would
improve in no time.” How simple and practical it sounds, against all
our mighty national plans !
The Hindu, July 8th, 1958.
* * *

K Jap Doctor's Feat:—Dr. Kamata of Keio University Hospital
has carried out a successful transplantation on a 54-year-old man who
had suffered from nearsight since childhood through a scarred right eye.
The cornea taken from a chicken’s eye is immersed in the patient’s
blood plasma and kept in a refrigerator for two days with the addition
of penicillin. A part of the patient’s cornea is then replaced with the
chicken’s cornea. A month after the operation, the patient regained
0-02 vision, whereas before the operation it was 0°04,

Although it is twenty months since the operation, there is no
deterioration in the patient’s eye-sight. This is the second successful
operation of the kind in Japan, the first having been on a 14-year-old
girl who was cured of a rare cornea trouble,

The Hindu, July 8th, 1958,
* * *
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Dr. Carlos Gonzalez.-—[
FAO, will advise the M
ish could be marketedq,

ish Marketing fixpert, deputed by tjhc
adras Government on the best manner in which

The autput of fish in Madras State, both inland
and marine, for the year 1I57-58 s stated to be of the order of one lakh
tons,

Dr. Gonzaley, PToposes o stay for three months in this State.
He is expected to meet the Minister for fisheries and officers of the
department for discussions and to visijt impartant landing and consum-
ing centres,

The Hindu, July Sth 1958,

~
Black evelopnrent Corner
[Articles undey this section,

“talks’ to rurql Jolk
bandry matters,

showld be more (n the nature of simple

s and villuge lepel workers, on Animal Hus-
and not Ingded with sclentific terms and theories. ]

GRASS FARMING WITH SEWAGE WATER IN MADRAS-PART I

By
C. Rasasurmany MI'DALIAR, M.A.,
Professor of Botany, Agricwltiral College, Coimbatore (Retired),
and
» Sewage Farm, Madyas Cuty,
The Rditor of the Indign
furnish certain particul

Jformerly Superintendent

Vctcrmu,r!/ Jowrnal had asked me t0

: . s With regard to' my articlo on the above
subject which had appeared in May 1958 issuc of that Journal, I could

not do 50 immediately as T wagq away from headquarters and I nOW
gladly 1ncorporate all the information asked for in thig article,

‘ 1. Name of the grass :—ho « Water grass” is the same 88
] " " iR} M : .

Pa.m grass ” and its botanical nayye 18 Brachiaria mutica, (Synonym-
Panicum barbinode). Some it is erroncously called as Buffaloe

grass. The B}xﬁ“aloe g vehloe dactyloides and is suited for
drought conditions only. '

ties
rass s I3,

2. Nutritive value. -Water
while Guinea grass containg only 1-¢

3. Duration of the crop:
grass. Replacing
tillers have to be r

Brass contains 2-7%, crude protein

2 crude protein,

~Water g

may not be hecessary for

emoved once in gix wecks,
4. Palatability ;—(

to take to it at the }

Iass iy perennial like Guined
& nwnber of years; surplus

&t_tlc rclish the grass very well though slow
eglnning and i is even stated that cattle
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accustomed to this grass do not reli_sh 'the other grasses so much.
Calves are not affected adverscly by this grass, -
5. Yield :—The yield is abouf, 2:?,00(?_ poun'dsr per acre per cubting
or a,bo'u.h 1,50,000 pounds in a year in 6 or ¥ cuttmg,»s. |
6. Initial cost of planting : —It works out to Rs. 100 per acre. |
7. Sale value:—It is at present sold to the public at Rs. 9-00 per

. g IS ¢ ;000
' 1 ! antity sold per day is about 60
‘ at farm site. The quantif; \
lagg?ld}:)tfﬁg?l they could even now supply 10,000 pounds per day.
1 3 .

8. Relative proportion of land to population:—-.About 150 acres
per 1006 population can be brought under sewage farming.

Sewage farming should come into existence wherever pos's1b1e in
e 3 N g '. .
'land. All Panchayat Boards where drmmgb facilities eglst mai
sllll'l l? oé producing fodder and thus contributing towards livestoc
in g
improvement of our land.

Association News

The All-India Veterinary Association

THE RESERVE FUND

An event of great importance to the Veteg.n?lll'y lt?r(t)lt;zssE;i:;
India, took place in August 1924. It was 'thei Eostﬂ(; e
Veterinary Journal. Circumstances were ppsntu;f y ety

fession took that bold step an‘d the lion - hearte o carly
oo nnot be too highly praised. Ever since then, thc? V.J. has
p“')lnflelrsafczl1 under very adverse circumstances. The LV.J. lives to-day
Z(:t;atlthe profession could prosper and science advance,

is sent round so as to place this journalistic

And' noo\rmtil:; l;.?lti ?irmer basis. The l.lV.J. isa pnceless posses

oon of our pr fession. It has placed the Indian Veterinary Surgeon

O e prc; :he sci'entiﬁc world. Just pause and ponder. over, ho\',

O o this Journal both individually and collectlvely.' Isi

e :::et:l(:geentfo expect the profession to respond to the appeal issue
;‘cc))? :1 Reserve Fund ?  We hope not.

Some enquiries have come to us asking us to indicate the exter
f help expected.  We do not want to put the members of the professio
ol ‘ )
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::;r?:i):] ugg;z)eug?asfuszlcs;yfrialn.1‘n these hard days. A the sametime, 4

oot amount of s | lge Is needed .to make this fund a great succ’css,

ing scale of contrib y ol our profCSSl.On. So we feel that the follow-
a5 ntribution will be quite reasonable :

paid in two or threc instalments. Pl eould even be

Class 1 Officers
g:;lss U Officers :;: 1(5’3//" ﬂnz above,
others + S9/- and above,
Rs. 25/- and abovz,

On the success

, the solidarity of oyr profession depends.

“Pay and Prosper” is the s|

profession. ¢ members of our
Jai Hind!
T. ViNavaka MUDALIAR,
. Editor,
The Indian Veterinary Jowrnal,
y and
General Secretary, AL V.d.
———
oy
THE L. v, RESERVE FUND
LIST OF CONTRIBUTORS
. A e Rs, ol
Bank commission from Dr. §, B.v. l{l;zur;t \s;oR&}r acknowledged .. 1,280,50
gr- P. A, Simon, Canada P 0.50
r. K, Parameswaran Nair, Trivand . 119.80
Dr. A. Benjamin Chelliah, Malaya - ">aiment ~ 1000
100,00
Total ... 1,510.80

Cheques, mone

der
to the Editor, The I)y orders and all correspondence should be addressed

wbian Veterinary Journal, Madras.17.

fbemoir

Dr. LAURENCE M. WINTERS
(Contributed)

Dr. Laurence M. Winters, Kx-Professor of Animal Husbandry,
University of Minnesota, U.S.A.,, who was one of the world’s leading
authorities on Animal Breeding has passed away at Baghdad (Iruq)
on 16th March 1958, due to heart failure. After retirement Dr. Winters
accepted a two-year assignment with the International Co-operation
Administration in Iraq from July 1956 and was working with one of
his former students Dr. Khalid Ali, on all aspects of livestock production
with cattle, sheep and goats.

Dr. Winters was most widely known for developing three new
breeds of hogs—the Minnesota No. one, two, and three, all of which
are now used nationally. He was also instrumental in developing two
new sheep breeds—Minnesota No. 100 and 102 and miniature pigs.
The miniature pigs are being used in livestock research and medical
studies.

A native of the Lake City Minneapolis, Dr, Winters received his
B.S., and ph.D., degrees from the University of Minnesota and his M.s.
from Iowa State College. He served as Professor of Animal Husbandry
at the University of Saskatehewan from 1920 to 1928 and then joined
the University of Minnesota. It was due to his efforts in a large
measure, that the University of Minnesota had developed one of the
largest research stations devoted to the study of Applied Genetics in
U.S.A., His work covered experimentation in cross-breeding, in-breeding,
artificial insemination and development of new breeds.

The book on Animal Breeding written by him which has
successfully gone through 5 editions is a highly valuable reference book.
Dr. Winter’s contributions in his chosen field of work stand out as
monuments to his many qualities. His sad demise marks the passing
away of a great man. :

To make the grief more poignant the following further details
have been received. Dr. and Mrs. Winters were to have left the next
morning on a month’s tour of India. Mrs. Winters planned to settle
down at Denver after her husband’s death until her son Peter graduated
from Air Force Academy. But on April 8th, Mrs. Winters also passed
away suddenly—barely 28 days after her noble husband’s death. May
their souls rest in peace !

M. P. SingH,
Ex.student of Dr. Winters at Minnesota.
At present-District Animal Husbandry Officer,
Dhanbad, Bihar State,

i p—



Annoumcement
Post-Graduate Training at the Madras Veterinary College

M.V.Sc., DEGREE COURSE

The Post.Graduate Degree of M.v.sc. will be instituted in the
following subjeets: Group 1: (a) Animal Nutrition; (b) Animal
Genetics ; and (¢) Dairy Science ; Group 2: {a) Pathology ; (b) Bacterio-
logy ; (¢) Parasitology; Group 3: (a) Physiology; (b) Pharmacology;
(c) Therapeutics; Group 4: (a) Anatomy; (b) Surgery; (c) Gynaccoi
logy ; and Group 5: (a) Medicine; (b) Hygicne; (¢) Meat Inspection.

Groups 3 and 5 will be introduced during 1958-59 and 18 students
will be admitted, nine for cach group. The remaining three groups
will be started next year. After all the five groups are started, there
will be a total of 45 students for cach course of the M.v.sc, Degree.
Fifty per cent ol the seats will be rescrved for candidates of other
States and the balance will be for students of this State. It has beep
decided to start the course, from September 1, 1958,

The Hindu, dated July 21, 1958,

Reviown
Tuberculosis in animals and man.—A study in comparative Pathology,
By John Francis p.8¢., M.R.C.V.5,, Professor of Veterinary Prevent-
ive Medicine and Dean, Faculty of Veterinary Science, University
of Queensland—DBrisbane, Australia. 5 gns. net. Casscll and
Company Ltd., London, 1958. pp. 357.

At a time when determined cfforts are being made in various
countries to control tuberculosis in man and animals the publication of
this book is indecd welcome.  The author who has published a book on
¢ Bovine Tuberculosis’ in 1947 15 a well-known authority on the subject.

The book is divided into three sectioms—the first on “bovine
tuberculosis ’ the second on * tuberculosis in aniwals other than bovines’
and the third on ‘& cowparison of the pathology and epidewiology of
tuberculosis in animals and man’. Inan appendix, the contents of tho
Report of the British_ l"hoyzml C.ommission on Tuberculosis (1904-1911) is
given, in order to l';mhhlutc relerence on these which ** gtill represent the
best source of information on many aspects of tuberculosis ™,

As stated by the author, the section on bovige tuberculosis ig
based on his carlier work on the gubjcch, but the matter hus been
brought up-to-date and much addnbignal information on the nature of
the discase in man due to @he. bovine type of infection has been
furnished. In the chapter on ;DCIdence it is interesting to note that the
author has quoted references (Soparkar, 1925, Carmichael 1941) to show
that Zebu cattle arc more resistant to tuberculosis than the Kuropean
breeds. However, the work done in lndia by the 1. B. and Jhone’s
Discase Schewe of the 1.C.A.R. hus shown that the incidence in differcnt
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parts of the country varied greatly and that where dairy cattle were
kept in conditions similar to those in European conntries, the incidence
was almost equally high., Possibly the method of husbandry followed
in this country might be an important factor in reducing incidence in
our Cattle.

The relationship between human and bovine tuberculosis has
been fully discussed by the author and he has brought statistical and
epidemiological evidence to show that infected milk increased resistance
to pulmonary tuberculosis in the general population. It was shown
that a remarkable inverse relationship existed between the incidence of
bovine tuberculosis and death rate from human tuberculosis. However,
it was rightly emphasised that indiscriminate drinking of infected milk
was not a desirable method of increasing resistance to tuberculosis and
that the method of choice was one of vaccination by B. C. G.

In the 2nd part of the book the author deals very exhaustively
with the various aspects of tnberculosis in animals other than bovines—
monkeys, guinea-pigs, rabbits, pigs, horses, asses and 1nules, dogs, cats,
minks and silver foxes, ferrets, hamsters, mice, rats, wild animals,

fowls, turkeys, ducks, geese, swans, peacocks, chick-embryo and cold-
blooded animals.

In the third and final section of the book the author has
attempted to present “a closed comparision between the pathology and
epidemiology of tuberculosis in man and animals than has previously
been done and to introduce some unifying concepts”. It was found
when different species of animals (including man) are grouped according
to the nature of reaction provoked by the bacilli, there was close

correlation between the characteristic ‘ tubercle’ formation and the
degree of allergic response.

Thus in man, monkey, cattle etc. where typical tubercles are
formed, a high degree of allergy is produced, whereas animals like dogs,
rats, mice etc. which show no characteristic tubercle formation, the
allergy response is poor. Again it was found that there is an inverse
relationship between the number of bacilli present in the lesion and
the allergy developed and that the extent of caseation depends on the
balance between these two factors”. These and certain other concepts
developed by the author help in understanding the nature of tuberculous
process in man and animals.’

The number of references given is very exhaustive and this adds
to the value of the book for research workers and specialists on the
subject.

The book contains a large number of well reproduced illustrations

on art paper. The publishers have done their part of work exceedingly
well and deserve praise, K. P, C, NAIR.
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RINDERPEST ERADICATION SCHEME

BRAND VACCINATED ANIMALS WITH

“P.E.W. BRANDING INK”

(> SN Lot

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

A scientific chemical combination.

Produces a lasting and distinctly visible brand,
usuable on Cattle and Buffaloes and other domesti-
cated animals. Application is very easy, quick and
absolutely economical. No wastage, Already in use
in all Indian States. Innumerable animals have been

branded in all States under Rinderpest Eradication
Scheme with success.

It permeates into the layers of the skin evenly
upto follicular layer over the branded area and forms
an antiseptic dry scab that peels off in a few weeks,
leaving a well defined visible brand mark. It does
not produce any open wound and thus prevents
extraneous infection.

ALREADY SUPPLIED T0 ALL THE DIRECTORATES OF YETERINARY
SERVICES AND ANIMAL HUSBANDRY,
IN INDIA.

. " TRY ON YOUR ANIMALS ALSO,
This can be supplied in any quantity on order,

Use our make special type of Branding Iron manu-
factured for the purpose.

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

*

For further particulars, please apply to :

PAUL'S ELECTRO WORKS

39, JORAPUKER SQUARE
Post Box No. 11406
CALCUTTA-6
>R LT - B L L R R R L PR < inux-onumnw:ﬁmlmm-!nu\\nuu’-xuuh%

When writing to advertiscrs, please mention The Indian Veterinary Journal,
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A BRAND THAT NEVER WEARS
BRANDING WITHOUT HEAT

BRANDELUX

(DEVELOPED BY SHRI H. S. vVaibya)

A Scientific Chemical Compound for Brand;hg Cattle,
Horses and Sheep with a Cold Branding Iron_.

THE MODERN BRANDELUX WAY
Compounded scientificatly, according to the original formula, Brandelux is no new
comer to the field of modern Branding. Thousands of Dairymen have found it the ideal
way to Brand their Stock. Enough Brandelux,has been sold to Rinderpest Schemes in
India, for which it has proved indispensible. 1t is time tested, practical and economical.
1. For the best results always follow these simple but important Directions,

(a) Prepare site of Brand by brushing to remove dirt; or if necessary,
clipping extremely long hair to permit the fluid to contact the hide.

{b) Stir Brandelux thoroughly to the bottom of the container each time
before pouring.

() Pour out a layer of Brandelux not aver } inch deep into a shallow pan
dish. Dip Branding lron into the liquid taking carc that the face of the
iron is well covered. -

(d) Remove Iron from liquid, allowing excess to drip back into the pan, and
scrape any excess liquid from the sides of the iron if covered.

(¢) Press iron firmly against animal, holding it in place long enough to ensure
a complete impression. In the case of wide irons, a slightly rocking
motion from left to right and top to bottom is advisable, Always re-dip
the iron between each brand.

ADVANTAGES
1. The number comes out distinctly in about five minutes after application,
2. No after-care since the scab that forms peels off leaving a fine brand mark of a
lasting nature.
3. Economical — with a 1b, of material over 400 brand marks can be obtained.
4, Does not perforate or spoil the hide in any way.
5. Least painful to the animals. .
Cirugia De Lux Drivate Limited
Head Office: Branch Ofice : '
Bombay Mutual Annexe Building
24, CHOWRINGHEE ROAD ,
' » 17, GUNBOW STREET,
CALCUTTA - 13. i FORT, BOMBAY . 1,
(PHONE : 23 - 5552) { PHONE : 28 -3802)
Telegrams : " SURGIQUIP”
“‘%‘ —.
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