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RE-ORIENTATION

It does not require much effort to realise that changes all
over the world in all fields of human activities in recent years,
have been really phenomenal. India is no exception to these
changes and they are particularly more marked after she has
attained her independence,

Confining ourselves to the Veterinary Profession, we feel
that no other department of the Government had undergone
such tremendous changes as the old Civil Veterinary Depart-
ment of the several States. The metamorphosis is so complete
that its original identity is almost lost, Its basic ‘education
for the new entrants is changed ; its professional course of studies
is extended and much enlarged ; its work is not now confined to
control of contagious diseases alone but includes the vaster field
of livestock development; several livestock farms have come
into existence with their specialised nature of work; the extension
work in the districts in way of mass development of livestock is
so engrossing that it leaves little time to attend to other items of
work ; research has advanced in several fields and there is- still
greater urge in this direction ; dairying is demanding the utmost
attention of the profession ; training of several grades of workers
for the department is another big item of work; specialisation
in different branches of science, though slow, is yet becoming
imore and more common ; the need for a Veterinary Public
Health service is fast asserting itself and with increase in the
monetaty value of livestock and their products, the public are
more prone to appreciate the worth and importance of an efficient
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Veterinary Service, Such and more are the changes that have
been brought about in the Veterinary profession within a space
of barely five decades or so. These changes are still on the
onward march and we therefore submit to the consideration of
the profession and to all those concerned at Governmental level,
that there ought to be a complete re-orientation of policy and
programme, of methods and means, of efforts and enterprise to
keep pace with such kalidoscopic changes. This is absolutely
neceessary if the profession is tolive and if the nation is to
improve.

Re-organisation of the existing machinery to suit the
changed conditions, seems to be the need of the hour. But we
realise the greatest impediment is the lack of required personnel.
Even so, let the profession properly husband and suitably
canalise all the available staff and plan for expansion on an
approved pattern, It is this lack of appreciation of providing for
the future on a planned basis that has led to the present acute
shortage of Veterinary personnel. The profession was crying
itself hoarse in the past to take steps to produce more and
more Veterinary Surgeons. But it was the proverbial cry in the

wilderness, It is only now that steps are afoot to open a few
more Veterinary Colleges,

Several legitimate spheres of work of the Veterinary
profession were allowed to be looked after by other departments,
on the plea of lack of personnel. But the discerning public are
not slow to note the difference between chalk and cheese. And

there is a growing demand in the land, to entrust al] aspects of

livestock work to the Veterinary profession. The profession is

therefore faced to-day with an ever increasing sphere of its highly
responsible work. It is for the profession to stand up and face
the situation bodly and wel], In doing s0, the profession needs
specialists in the several branches of its work, Be it remembered
that these are days of specialisation and nobody is more fitted for
all such highly specialised livestock work than the Veterinarian
with his basic knowledge of animal ahatomy :
logy, bacteriology, parasitology and h ’
branch out and specialise

\ physiology, patho-
' .yglene. So let the profession
in dalrymg, in meat and milk

'
5
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inspection, in sheep and wool industry, in poultry industry, in
fundamental research, in genetics, in preventive medicine and all
the rest of it. Then the field will be wide enough to select
suitable personnel from for highly specialised work. It will then
lead to high efficiency in every branch of our professional work
and none can say with impunity that we are trying to pass the
counterfeit for the genuine, Towards this specialisation the
Government should plan and send out year after year for training
suitable men to whichever place it is found necessary. With
such increased responsibilities, it is but meet that the Government
should re-orientate their conception of adequate wages.

Similarly young and purposeful men should cast off the
old idea of not finding a living outside Government service ; they
should begin to think in terms of private practice in big Cities and
towns and even in central rural areas. With the increase in the
value of livestock and their products, and the growing love of
animals at all levels of society and the interest evinced more and
more by people in general in livestock farming, the scope for
private practice is also rapidly on the increase. Theshortage of
good Veterinary practitioners is often felt in some of the cities
and towns. The profession should come out to fill in this gap
also.

It is this re-orientation of our work under the present
changed eonditions and requirements more particularly with
regard to our education, specialisation, organisation, allocation
and administration, that seems to us to be urgent, if the maximum
benefit is to accrue both to the profession and the country. If
this re-orientation is not effected in good time, we are afraid the
profession would suffer a serious set back,

We therefore appeal to all those who are at the helm of
affairs in different states to ponder over this matter in greater
detail and take necessary steps.

JUSIOSEREE
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It is surprising how a few disgruntled people could keep
alive from time to time, a thorny question that had been settled
after careful consideration by the Government with the advice
and guidance of a host of Experts on the subject. We refer to
the question as to who is best suited for livestock work! We
consider such men as anti-social elements who work against
national progress.

The nicety of the pudding is in the eating. The practical
work in the field in recent years in the matter of livestock
development should leave no one in doubt as to whois best
suited for this work, Then why keep on arguing? Then why
allow this ugly mischief to raise its head from time to time ?
The Government should put down such tendentious attempts
with a firm hand, if for nothing else at least in the interest of
quiet and undisturbed work.

Let the world hear what Sir Thomas Dalling, Chief of
the Animal Production Division of the F.A.O, hasto say on the
matter. Speaking at a Seminar on Veterinary Education at
Bombay recently, he said :—*In many parts of the world it is
freely acknowledged that it is to the Veterinary profession that
we must look for activities towards increased livestock production.
Gone are the days when the Veterinarian was expected and even
commanded to confine his work to the treatment of sick
animals. Our work must concern livestock production in all its
phases, for every requirement of the animal . is based on an
accurate knowledge of the many factors associated with animal
life and animal management, in other words, animal husbandry
India with its vast number of livestock and its need for thesé
animals, has already shown a lead, as have some other few
countrics, on the necessity to centralise this vast subject in all its
branches and aspects in the hands of specially tr

_ e ained personnel
viz. Veterinarians. P !

We Veterinarians have alre

- ady accepted thig ‘ i
bility and have pledged ourselves t P responsi

0 so educate our young men
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and women along lines which will increase their fitness to deal
with this vast and entire subject. We are concerned to a marked
extent with livestock health for we realise fully that maximum
yields and resnlts can be obtained only from the healthy animal;
we are also concerned with the nutrition of livestock for we are
fully conscious that faulty feeding may lead to ill-health and
further that appropriate diets are required for any agreed state of
production ; we are also concerned with the breeding of animals
for we know, from experience that increased animal production
must rely, in part, on the breeding of the type of animal best
suited for the purpose for which it is required and that healthy
breeding is essential for satisfactory results,

Our object in convening this meeting and in bringing
together veterinarians with experience of methods and subjects
of veterinary education to discuss with the delegations present
here, is to compare notes and ideas on veterinary education in
order that some conclusions may be reached on what is best for
this part of the world. As new responsibilities fall on the
Veterinarian and as new techniques are evolved concerning the
welfare and health of livestock, so must our teaching cope with
these situations and vary accordingly.

The extensive plans which have been and are being
made iu this country for increased livestock production and for
the part to be played by Veterinarians in their implementation,
demand a supply of veterinary personnel trained along lines which
will fit them to undertake and efficiently to carry out those
duties. During the next few days, it is anticipated that, free and
frank discussions will take place on the details of veterinary
teaching in general and on the specific subjects in particular. It
may be that differences of opinion will be expressed, that all
cannot think alike, It is our earnest hope and desire, and in this
I am satisfied we will succeed to arrive at conclusions which
will be acceptable to all concerned and which will make for a
thorough education of the coming veterinarians along lines which
will go far to assist this extensive country and, incidentally,
other countries, in extending its vital livestock production. FAQ

is intensely interested in this Seminar, the result of which will
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assist us in planning future meetings on similar subjects in othet
parts of the world.”’

We also publish elsewhere an article that had appeared
in a Bombay paper on this subject. Evidently itis from the pen
of a lay-man who has seen the Veterinarians at work, Our
prayer therefore is, let us bury the hatchet. Let not this subject
be the bone of contention any more.

SINEWS OF PUBLIC ADMINISTRATION

Under the above caption, Mr, C. D. Deshmukh, Finance
Minister, Government of India, gave utterance to a thoughtful
address at the Institute of Public Administration, Patna
University, recently. It is more than of passing interest and
deserves the careful consideration of all, who have the purity
and efficiency of the administration of the land at heart, We
therefore make no apologies for extracting at some length some
of his out-spoken statements. It would be seen that several ideas
given expression to in our editorial on ‘ Re-orientation’ are also
touched upon by him with greater vehemence. Here is what
he says:

“ A public servant must have a soul. There must be a
lively appreciation of duties and responsibilities and the mental
altitude to stall important measures—the atlitude to resist any
change—must go .

« Attainment of independence”, Mr. Deshmukh said
“ gave an altogether new content to the role of public adminis-
trators. Previously the country was mostly ruled by foreign
administrators though there was some Indianisation of the public
services. After freedom foreign administrators went away and
there was a general watering down of efficiency due to acce-
lerated promotions. The bureaucracy was subordinated to the
chosen representatives of the people. Thusa complete change
was brought about in the control exercised over public adminis-
tration, There was devolution of authority. This state of affairs
necessitated a review of the whole situation, The qualitative
difficulties were there due to accelerated promotions. Ensuring a
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proper mixture of talents—of the administrator and the expert—
was also a problem. With a change in the system of education
this difficulty might be obviated. But certain other factors also
would have to be attended to for improving public administration,
Diversified training would be required for the new services.”
Many people who entered the public services were motivated by
a spirit of service and not merely because of security. This
missionaty spirit in the public services because of its social
significance should be encouraged. ”

Mr. Deshmukh deprecated “careerism in the services
which prompted men to secure promotion to higher and higher
posts irrespective of merit through intrigue and seeking protection
of influential men. The attitude of the legislators was also
sometimes not helpful, While many public servants did their
duties to the best of their ability, some legislators tended to be
more censorious than was necessary, This resulted in creating a
class of file pushers who shirked their responsibility, ”

“The defects in public administrations were of sufficient
importance to merit serious attention.” Mr. Deshmukh said. To
remedy the defects he suggested “ (1) there should be an effective
system of supervision, Fifteen per cent of the public servants
were very good, fifteen per cent very bad and the rest were a
plastic mass, who could be moulded into shape through proper
supervision and leadership ; (2) a human touch in the relationship
of the ministers and the public servants. Public servants should
be encouraged to say what they actually felt; (3) constant
statistical examination of performance. It should be investigated

to what extent public servants were falling short of improvement
aimed at. ”

“The success of a public servant,” he said, “should
depend not only on his own efforts but also on his capacity to
stimulate non-officials to work for the success of public utility
schemes. The public servant calibre should be judged by the
extent to which he could maximise public co-operation in socia]
and welfare projects,”’

It is clear from the above how very necessary itis to
adjust suitably to fast changing conditions,
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THE ANATOMY OF THE FOETAL INDIAN ELEPHANT
Parr I
The Muscles, Nerves and Blood Vessels of the Fore-limb.
By
D. MARIAPPA, G.M.V.C.,
Professor of Anatomy, Madras Veterinary College.

Introduction

The difficulties attending the dissection of so large a mammal and
to keep the parts soft for longer duration for detailed study has
hampercd the efforts of carly workers in giving a detailed account of the
muscles, nerves and blood vessels. Tleliable accounts of the soft
structures of the Klephant are very few in number and some authors
have merely compiled their descriptions from those of other writers.
Of those that dissccted the Elephant, many have prepared a description
of parts only. Among the carly workers, Peter Camper (1774) was the
first to make a thorough investigation of the structure of the Elephant
but died leaving the work incomplete in the form of drawings, for which
his son wrote the text, naturally lacking accurate observations. Cuvier
and Laurillard (1805) published the myology of the Elephant and again
the authors left textless figures which were far more accurate and
elaborate than those of Camper. Mayer (1847) figured the muscles of
the fore-limb and back, but omitted to state that they were those of the
Elephant and neither gave the origin nor the insertion of muscles. Good.
sir (1868) gave an account of the limb inuscles which was followed by
Miall and Green wood’s memoir (1878) dealing with all the muscles and
certain viscera. DBut innervation of muscles was omitted and no attempt
at comparison with other maminals was made. Gunningham (1882)
gave a detailed account of the plantar muscles of the foot of 3 foetal
specimen in the possession of the Royal College of Surgcons. The first
attempt at comparative myology was made by Tieche (1892). He
compared the muscles of ungulata, Cetacea, Sirenia and Proboscides
giving much useful information. Windle and Parsons (1901 & 1‘)03)’
have made comparative study of the muscles with those of other ver‘teb-
rates and compiled facts from other workers. Eales (1926) has given a
detailed account of the muscles and their wmnnervation and has made
comparison with other types of animals,
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The Muscles of the Forelimb

1. Cutancous muscle—(Panniculus Carnosus) of the trunk is
partly dealt with here under, as it covers some of the muscles attaching
the forelimb to the trunk. A fuller account will be rendered under the
muscles of the trunk.

It is extensive and well developed. (figs.1& 2). It is very thick
in its ventral part, gradually becomes thinner in its lateral part and
finally aponeurotic in itts dorsal part to be continuous with the dorsal
fascia. The muscle fibres are longitudinal in its ventral part, and
oblique being downward and forward in its lateral part from the point
of the elbow upwards. The lateral part covering the latissimus dorsi is
fairly thick and its oblique fibres are inserted to the lateral tendinous
surface of the Caput magnum a little in front of its posterior border.
The ventral part completely covers the posterior deep pectoral and is
continuous with its fellow of -the opposite side. In its posterior part it
covers the subcutaneous abdominal vein and the posterior abdominal
artery. The anterior part behind the point of the elbow has the
subcutaneous thoracic vein, artery and nerve running on its deep face.
The ventral part enters the axilla, blends with the tendons of the
latissimus dorsi and the posterior deep pectoral and is partly attached
by aponeurosis to the medial fage of the Caput magnum.

The scapulo-humeral part seen as a vertical band in the ox and
horse is absent and is well compensated by the long reach of the
proboscis to drive away any offending meterial on this region.

Nerve supply—The subcutaneous thoracic nerve and the anterior
series of perforating intercostal nerves (3-6)

Blood supply—The subcutaneous thoracic artery and the posterior
abdominal artery.

The Muscles of the Shoulder Girdle

These muscles attach the fore limb to the head, neck and the
thorax.

The pectoral muscles.—are in two layers, superficial and deep.
The superficial layer consists of only one muscle and the deep layer has
two distinct muscles.

2. Superficial pectoral (Figs. 2 and 16).

The muscle is small and triangular and very thick anteriorly, It
arises from the lateral aspect of the manubrium and the .ventrolateral
aspect of the fore part of the sternum. It is inserted in common with
the brachiocephalicus to the crest on the anterior face of the humeurs,

2
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In front of its anterior border the cephalic vein passes in the groove
between the musele and brachiocephalicus to the thoracic inlet.

Nerve supply—A pectoral nerve from the posterior part of the
prachial plexus.

Blood supply - External thoracic artery,

3.  Anterior deep pectoral—(Figs. 2 and 10).

The muscle is elongated, thin and ribbon like extending from the
first rib to the supraspinatus. It arises from the anterior border of the
lower and of the first rib, passes upward and forward on the deep face
of the brachiocephalicus, partly covers the anterior face of the supras-
pinatus and is inserted to the fascia on its upper part. The cephalic
vein passes below its origin to enter the thoracic inlet. Its extension
over the supraspinatys is identical with the condition scen in the horse.
The nerve trunks from the posterior part of the brachial plexus, axillay
artery and the axillary vein emerge between the scalenus and this
muscle.

Nerve supply— A pectoral nerve from the anterior part of the
brachial plexus.

Blood supply—Inferior cervical artery.
4, Posterior deep pectoral (Figs. 2 and 16).

The muscle is extensive, thick and triangular, being the largest
of the pectorals as in other domestic mammals. Tt arises from the
ventrolateral aspect of the sternum behind the origin of the superficial
pectoral X’ phoid cartilage and the abdominal tunic. Its fibres are
directed forword and upward. Anteriorly the muscle becomes very
narrow by the convergence of its fibres, enters the axilla deeper to
superficial pectoral where it blends with the cutaneous muscle and is
inserted to the medical tuberosity of the humerus. Behind the olecranon,
along its posterior border emerge the subcutaneous thoracic vein, artery
and the nerve. At its junction with the superficial pectoral, it forms
an elliptical fossa for the mammary gland. On its deep face, the
subcutaneous abdominal vein runs forward with the pectoral venous
plexus medially.

Nerve supply—A pectoral nerve from the posterior part of the
brachial plexus.

Blvod supply—External thoracic artery.
5. Tr.a,pezms (Figs. 1 and 14).

It is very extensive and trajangular conmsisting of cervical and
dorsal parts which are continuous with cach other as in the ox The
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cervical part is small and thin with its fibres directed downward and
backward. It arises from the ligamentum nuchae and by an aponeurotic
tendon from the supraoccipital. The dorsal part is elongated and thick,
arising from the supraspinous ligament asfar back as the 15th or 16th
dorsal spine. Its firbres are directed downward and forward. The
fibres of both the parts converge and unite to form a narrow tendon
which is inserted to the upper part of the scapular spine. The dorsal
division of the gpinal accessory nerve emerges between the brachioce-
phalicus and omotransversarius and passes on the deep face of the
cervical part.

Nerve supply—Dorsal branch of the spinal accessory nerve.

Blood supply—Suprascapular artery,

6. Omotransversarius (Figs. 1 and 14).

A complete account of the muscle will be given under the
structures of the neck. At this stage of dissection, only its insertion is
examined.

At its insertion the muscle is very broad and thick. Its insertion
is to the lower part of the scapular skin and scapular fascia. Its
relation with the spinal accessory nerve is already noted.

Nerve supply—Dorsal branch of the spinal accessory nerve.
Blood supply—Inferior cervical artery.

7. Brachiocephalicus (Figs. 1,2, 5 and 16.) The origin of the
muscle will be given under the structures of the neck. Only the lower
part of the muscle in front of the shoulder is available at this stage for
inspection.

The lower part of the muscle is divisible into dorsal and ventral
parts above the shoulder. The dorsal part is small and narrow. The
ventral part is large and thick. The fibres of both the parts are nearly
vertical. Both the parts blend below the shoulder and unite with the
superficial pectoral for insertion to the crest on the anterior surface of
the humerus. The cephalic vein passes in the groove between the
muscles.

Nerve supply—The circumflex nerve and the dorsal branch of the
spinal accessory nerve.

Blood supply—The inferior cervical and the external thoracic
arteries,
8. Latissimus dorsi (Figs. 1, 2, 4and 17).

This is a wide fan shaped muscle. covering the lateral wall of the
thorax. It is completely covered by the lateral partof the cutaneous
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muscle. The dorsal part of the muscle arices by aponeurosis from th
dorsal spines and its fibres arc nearly vertical descending :Llonm tl )
posterior border of the Caput magnum. The fibres of the lateralg h:
are downward and forward arising from the lateral faces of ribs (4 lffﬂ'r
the form of 9-10 digitations. The fibres of the ventral part ar —l ):n
tudinal arising from the abdominal tunic. The postcrior‘bord:r o(fmtél’x:

muscles corresponds 1o a vertical line about the mij
chest wall. ¢ middle of the

Most of the fibrcs of the dorsal and lateral parts are attached t
th(? posterior border of the Caput magnum and the rest Iass {'wte tho
aqua. The remaining fibres of the dorsal part blend wI;th t‘k? ° v .
major. The narrow tendon separates itself from the teres maj 'C télﬁs
inserted to the medial face of the neck of humerus abo th]01 of the
tares major.. The fibres of the lateral part are attached ‘bVe . th'e
to the mecdial face of the Caput muagnum. The ventx';{ port of he
muscle enters the axillu and blends with the cutaneous Ipﬁl‘tIOf on
the deep face of the muscle ramificaticns of the thor'lcod;‘l;z;: er.ler(\?n

{ e,

artery and veins are scen. Th
: _ : > seen. ¢ muscle hag n : i
intersections, tmerous. tendinous

Nerve supply—The thoracodorsal nerve,
Blood supply—The thoracodorsal artery.
9. Rhomboidens (Figs. 3 and 14).

The muscle has two distinet part i
. b S_ )
Cervical rhomboideus is elongated and t[;ﬁck cc:fo;cal tnd ol

levator anguli scapuli, extending from the

.. . ! apex of ¢
occipital. It arises from the ligamentum nUC}I‘)Lae o h;ys;ip;llgn to t’:l.e
tendon from the supraoccipital. It is inserted to the lat lp eurotic
the apex of the scapula. (b) Dorsal r} eral aspect of

: romboideus is small and trf
It arises from the supraspinous li ‘s and triangular.
cartilage. I gament and is inserted to the scapular

()

ing the splenius and

10.  Serratus magnus (Figs. 2, 8 and 15).

- The muscle is small and quadrilateral
of the chest wall and is completely cover :

y covered by the latigsi 8i
fibres run down.Ward and .backwnrd arising from the ]at:el;;lisfggelsléf é[}fs
upper parts of ribs (4-11) in the form of 7-8 digitations, The musel .
mnserted to a rough oval area on the costal face of the' scapula b:h?nls

the 1psert19n of the levator anguli scapuli. The muscle h
tendinous intersections. &8 numerous

confined to the upper part

11, Levator anguli scapuli (Figs. 2, 8, 14 and 15)
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A full account of the muscle will be given under the muscles
of the neck. At this stage the insertion of the muscule is available for
inspection.

The terminal part of the muscle covers the upper part of the
supraspinatus. It is inserted partly to & rough oval ares at the
proximal part of the supraspinous fossa and mostly to a rough quadrila-
teral area on the costal face of the apex of the scapula.

The Muscles of the Shoulder
Medial Group.

12. Subscapularis (Figs. 2, 15 and 16).

The muscle consists of two large fleshy masses intersected by
abundance of tendinous tissue in their lower parts. The anterior part
extends beyond the anterior border of the scapula to contact the
supraspinatus. The two parts arise from the subscapular fossa and
anite to form below a flat wide tendon which is inserted to the medial
tuberosity of the humerus. The tendon is crossed over by the tendon
of origin of the coracohumeralis. Lower part of the muscle is related
to the brachial plexus and the nerve trunks arising from it, axillary
artery and the axillary vein.

Nerve supply—Subscapular nerves—three from the anterior part
of the brachial plexis and two from the posterior
part of the plexus.

Blood supply—Subscapular and suprascapular arteries.
18. Teres major (Figs. 2, 4,15 and 16).

The muscle is thick and rounded, placed behind the subscapularis
and overlying the medial face of the caput magnum. It arises from a
rough triangular area on the costal face of the posterior angle of the
scapula. The tendon of the muscle first blends with that of the
latissimus dorsi, then separates itself and expands to be inserted to a
rough elliptical depression on the medial face of the humerus.

Nerve supply—A muscular branch from the posterior part of the
brachial plexus.

Blood supply—The subscapular and posterior circumflex arteries,
Fascia of the Shoulder.

The deep fascia covering the lower parts of the supraspinatus,
infraspinatus and deltoideus is very thick and is attached to the scapular
spine and cartilage. A thick fascial band arises from the acromian

rocess and fascia over the supraspinatus and descends in the arm
jn front of Bisceps brachii which will be described later,
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Lateral Group,

14. Supraspinatus (Figs. 9, 8, 4, 5,14 & 17).
The muscle fills the supraspinous foss
of the SCf‘LpH](’L to contact the subscapularis, Tt ig covered by thicl
apopeurosis to which the anterior deep pectoral is inserted, ‘Thoytondl:):;
of the muscle is inserted to the anterior part of the Iateral tui)el.AOS]-tY

of the humerus. The tendon of origin of coracoradialis passes down th
bicipital groove medial to it. ¢

a and extends in front

Nerve supply—The suprascapular nerve.

Blood supply—The suprascapular artery,
15.  Deltordeus (Figs. 5, 14 and 17).

The muscle overlies the lower part of the infraspinatus teres
minor and triceps. It has two heads of origin—acromial and sc«; ular
The former arises from the acromian and uncinate processes (orf) th
scapula. and the latter from the scapular fascia, The two h‘emds 't,(‘
below to form a tendon which is Jong and fleshy on its super(ﬁcimlufm .
and short, thick and tendinous on its deep face. The superficial (ﬂ ‘ﬂ}fe
tendon is inserted to the anterior face of the humerus below tl;e delctso’g
tuberosity and the deep tendon to the tuberosity, l

Nerve supply—The circumflex nerve.
Blood supply—The posterior circumflex artery,
16. Infraspinatus (Figs. 3, 5, 6 and 17).

The muscle is very large and massive o
the infraspinous fossa. It is covered by thic
the scapular head of the deltoideus ariges.
divides into two parts—superficial and deep. The superficial division i
a thick flat tendon which passes over the convexity of the Iat . l?
tuberosity of the humerus and is inserted to g rough oval area b;loi:rnit

The deep division is a fleshy tendon which ig inserted t ;
. 0 th al fac
of the convexity of the lateral tuberosity. ¢ medial face

ccupying the dorsa) 2/3 of
k aponeurosis from which
The tendon of the muscle

Nerve supply—The suprascapular nerve.
Blood supply—The suprascapular and posterior circumflex arteries
17, Teres minor (Figs, 6 and 17).

The muscle is small and fusi form and j
the deltoideus and lies on the Caput magnum.
origin arises from the lower part of the infraspin
oblique ridge. The muscle is inserted b
rough area behind the deltoid tuberosity

§ completely covered by
Its narrow tendon of
ous fossa close to the
y & thin and narrow tendon to a
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Nerve supply—The circumflex nerve,
Blood supply—The posterior circumflex artery.
18. Capsularis anterior (Figs. 4 and 15).

The muscle is small and triangular being about a em. in length
placed belwcen the tendons of origin of coracohumeralis and radialis,
The muscle fibres arise from the sides of the coracoid process and are
inserted over the capsule of the shoulder.

Nerve supply—The pectoral nerve supplying the anterior deep
pectoral !

Blood supply—The posterior circumflex artery.

The Muscles of the arm.

The deep fascia of the arm is very thick containing numerous
bundles of white and elastic fibres. The fascial band descending from
the acromian process referred already, passes in front of the arm
(figs. 5 and 6) as a broad band of considerable thickness covering the
brachiocaphalicus. Below the deltoideus it splits into two layers which
enclose the brachioradialis and furnishes origin to the muscle fibres of
its anterior head. The outer layer spreads over the triceps and the
extensors of the forearm and is attached to the lateral epicondyle of the
humerus and the olecranon. The inner layer extends over the medial
face of the arm and forearm covering the flexors of the forearm. The
medial and lateral faces of caput magnum are covered by the two layers
of fascia which furnish origin to some of its fibres.

19, Coracohumeralis (Figs. 4, 15 and 16).

It lies on the medial aspect of the arm. The muscle hasa thin
apogeurotic tendon of origin attached to the coracoid process of the
scapula. The tendon crosses obliquely over the tendon of subscapularis
and is succeeded by a thin, flat fleshy belly which is inserted to the
medial face of the humerus down to its medical condyle. The brachial
vessels median and ulnar nerves pass over the muscle.

Nerve supply—The musculo cutaneous branch of the median
nerve,

Blood supply—The anterior humeral artery.

20. Biceps brachii (Coracoradialis) (Figs. 4, 14 and 18).

The muscle has a fusi form belly lying in front of the arm. It
arises by & flat tendon from a depreseion lateral to the coracoid process
of the scapula. The tendon passes down the bicipital groove bounded
by the transverse humeral ligament and is succeeded by a long fusiform
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belly lying in front of the preceeding muscle. About the medial aspect
of the elbow if is rclated to the medial face of brachialis anticus. Below
the clbow it is succeeded by a tendon which is inserted to the bicipital
tubercle of the radius and the upper part of the anterior face of the
ulna at its medial aspect.

Nerve supply—The musculo cutancous branch of the median nerve
Blood supply—The anterior humeral and median arteries

21. Triceps brachiy (Figs. 4, 5 6 and 20),
This muscle is Jarge and massive having three heads of origin

(a) Caput magnum (long head). This head is triangular large
and powerful with abundance of tendinous tissue’in its
structure. 1t arises from the lower third of the infraspinous
fossa and the posterior border of the scapula. The muscle is
enveloped 1n a thick fascial sheath derived from the dee
fascia of the arm. The lateral part of the cutancous musclg
of the trunk is inserted over the aponcurosis on its lateral
face. Most of the fibres of the lateral and dorsal parts of
latissimus dorsi are inserted over its posterior border and the
rest to the aponeurosis on its medial face, in front of which
lies the scapuloulnaris having its origin and insertion on this
face of the muscle. The muscle has a thick tendon which is

inserted to the medial aspect, summit and the lateral aspect
of the olecranon.

Nerve supply—The radial nerve.
Blood supply—The deep humeral artery.

(b) Caput medium (lateral head). Itis thick and quadr]
: . adrilateral,
lying on the lateral aspect of the arm.  Tts tendog of orig?n&is
narrow and fleshy attached to the lateral face of the humerus
below the head covering the origin of brachialis anticus.
The muscle covers most of the brachialis anticus and part of'
anconeus. Its tendod of insertion blends with that of ca ut
magnum. P
Nerve supply — The radial nerve.
Blood supply — The deep humeral artery.

(C) Caput parvum (medial head). It is small and elongated
covering the medial face of the arm behind coracohumeralis. It frises
from the middle of the posterior face and the lower 2/3 of the'medial fa
of the humerus behind the insertion of coracohumeralis iy
radial nerves pass over the muscle. Its tendon of ingert
that of scapuloulnaris and caput magnum.

The ulnar and
tion blends with
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Nerve supply — The radial nerve.
Blood supply — The deep humeral artery.
22, Scapuloulnaris (tensor fascia antibrachi) (Fig. 4).

This is an elongated flat muscle lying on the medial face of Caput
magnum behind the parvum. Its aponcurotic tendon of origin is attached
to the medial face of magnum in front of the insertion of latissimus dorsi.
Its fleshy tendon of insertion blends with the tendons of parvum and
magnum, '

Nerve supply — The radial nerve.
Blood supply — The deep humeral artery.
.98, Brachialis anticus (Figs. 7, 16, 17, 18, & 19.)

The mucle arises by two heads from the upper part of the posterior
face of humerus, Capsularis posterior descends between the two heads
for its inscrtion to the humerns. (fig. 7 of part I). The two heads
unite to form a flat belly which runs down the musculospiral groove
attached to it, turns in front of elbow between brachiocephalicus and
brachioradialis, runs obliquely medial to the tendon of biceps and is
inserted to the radius below the bicipital tubercle and a rough triangular
area on the upper part of the anterior face of the ulna below the
insertion of biceps. : - :

Nerve supply—The radial nerve.

Blood supply—The collateral radial artery.

24, Capsularis posterior (Figs. 14,16, 17 and 7 of Part I).

This is a long ribbon shaped muscle about 5 cms, long and 1 cm.
wide, placed on the posterior aspect of the capsule of the shoulder.” It
arises from a rough oval area above the posterior part of the glenoid rim
of the scapula blending with the fibres of origin of caput magnum. The

belly gradually widens below and is inserted to the posterior face of the
humerus between the two heads of origin of brachialis anticus.

This muscle is far better developed than in the equidae.

Nerve supply—The circumflex nerve.

Blood supply—The posterior circumflex artery.

25.  Amconens (Figs. 5, 6,7, 17 and 20),

The muscle is entirely confined to the ldteml aspecf of the
humerus above the epicondyle and consists of dorsal and ventral parts,

the latter being larger. The ventral part arises from the posterior face
of the lateral epicondyle of humerus and is inserted to the lateral aspect

3
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of the olecranon and the proximal half of the lateral face of ulna under
cover of the extensor carpi ulnaris. The dorsal part arises from the
posterior face of humerus above the lateral cpicondyle, passes under
caput medium and is inserted to the lateral aspect of the olecranon,

Nerve supply—The radial nerve,
Blood supply—The deep humeral, brachial and median arteries,
26. DBrachioradialis. (Supinator longus) (Figs. 6, 7 and 17).

The muscle has two heads of origin—anterior and posterior. The
anterior head arises from the thick fascial band from the acromian
process. The posterior head arises fromn the lateral face of humerus
below the origin of caput medium and the fascia over brachialis anticus,
The two heads unite below deltoideus and form a conical belly which
covers the brachialis anticus. The muscle then passes down in front of
extensor carpi radialis in the forearm. Its tendon of insertion is very
narrow which passses outward under extensor policis and is inseried
to the anterior face of the lunar.

Nerve supply—The radial nerve.
Blood supply—The deep humeral artery.
The Muscles of the Forearm and Manus,

The fascia of the forearm is greatly strengthened by the super/icial
fascia which is thick with bundles of elastic fibres. The deep fascia is
very thick with abundance of elastic fibres. It furnishes sépta which
pass between the muscles enclosing them in fascial sheaths, It forms
an oblique band of considerable thickness extending from 'the lateral
epicondyle of humerus to the distal end of alng separ

L oo ating communi
digitorum and extensor digiti qtinti. ¢ e

. The Carpal fascie forms the anterior and posterior  annular
ligaments of the carpus. The former binds down the extensoy tendons
with their synovial sheaths on the anterior aspect of the carpus. The

latter stretches from the pisiform to the medial car i
. 1 al lig:
form the carpal canal in which lie the flexor tendons. bal Tigament to

Extensors,

The $xtensors arc arranged on the anterolateyy]
forearm. They are from before backwards.—

27.  Extensor carpi radialis (Figs. 7, 17 & 21,

The muscle lies behind and lateral to Lrachior
wide fleshy tendon of origin from the anterior part o
lateral epicondyle and adjacent lateral face of humey
the muscle is wide and flat above which

aspect of the

adialis, It has a
f the crest of the
us.  The belly of
becomes narrow about the

-,
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middle of the forearm. About the lower third of the forcarm itis
succeeded by a narrow tendon which with the tendon of brachioradialis
passes down the carpus under the belly of extensor policis and the
tendon of extensor communis digitorum and divides into two branches
which are inserted to the upper part of the anterior faces of the II and
I1I metacarpals. The radial nerve passes down over the muscle.

Nerve supply—The radial nerve.
Blood supply—The collateral radial artery.
28. Extensor communis digitorum (Figs. 7 & 17),

It lies behind the preceeding muscle, The muscle arises by a
wide fleshy tendon from the middle half of the crest of the lateral
epicondyle of humerus. The belly of the muscle expands about the
middle of the forearm and gradually becomes narrow below. It covers
the extensor policis and extensor indicis et policis for most of their
extent excepting their lower parts. Over the carpus it is succeeded by a
wide flat tendon which expands over the metacarpus and divides into
four branches which pass over the II, III, IV & V digits and are inserted
to the anterior faces of their third phalanges. The radial nerve passes
down over the muscle,

Nerve supply—The radial nerve.
Blood supply—The collateral radial artery.
99. Extensor digiti quinti (Figs. 7, 17 & 21).

This is a thick round muscle placed behind the preceeding from
which it is separated by a thick wide fascial band. It arises by a narrow
fleshy tendon from the posterior part of the crest of the lateral
epicondyle of humerus, the lateral ligament of elbow and upper half of
the medial border of ulna. The muscular belly is thick and rounded
which becomes narrow below terminating in a round tendon that passes
in the groove of the ulna, turns backward and runs over the tendon of
extensor carpi ulnaris, passes over the V digit, expands below and is
inserted to the medial borders of its proximal and terminal phalanges.

Nerve supply—The radial nerve.
Blood supply—The collateral radial artery.
80. Euxtensor carpi ulnaris (Figs. 7,17 & 21),

It is a large rounded muscle placed behind the preceeding. It
arises by a narrow tendon from the lateral condyle of humerus. The
muscular belly expands and becomes wider abqut the middle of the
forearm and covers the lower half of anconeus. The belly becomes
narrow terminating in a round tendon which passes down the groove of
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ulna enclosed in a synovial sheath. It runs over the
under the tendon of extensor digiti quinti
middle of the anterior face of the V et

the V digit by passing
and is inscrted about the
acarpal.

Nerve supply—The radial nervo.

Blood supply—The collateral radial artery,

S, Lxtensor policts (Fig. 7,18, 19 & 21
This is a large muscle
communis digitorum and the
digitorum and brachioradialis. It ari [
: 2 adialis, Arses {rom the anterior and |
. ‘ ‘ ; b f ater:
fazgs of rﬁdms and the anterior face of ulna at its juncti(on k\;iltyii
ra ‘1us. Lhe muscular belly js large and rounded Above the
E:;ggzs it f is succ‘eeded by. a tendon which pass‘es over the
inward 01 ?Xtensor carpi radialis and brachioradialis, turns
fv:§1 and passes over the I ('hgit, unites with a branch of th;- tendon
(f e succeeding muscle and ig Inserted mostly to the anterior face of
metacarpal and by a small branch to the phalynx of the I di‘gi(t3 e
Nerve supply—The radial nerve,
Blood supply—The collateral radial artery

32, Ertensor indicis et policis |

greater part of it being

pnter Ing covered by extensor
OWer part appearing

between communis

IMigs. 7 and 19),
It is a narrow elon
gated muscl i :
under cover of commiunis digitorum. [y beieed bebind the plececding

of the lateral bOl‘d.er of ulna. The onveI: t;)l;lsssz)ffrtc;lxg f}:e groximal ha.lf
front of communis digitorum above the carpus wllercu?t? o D
by a t.e1.1d.0n which turns inward and divides over the l-tls S‘llccee_ded
two le]SlOD.S. The medial division is small which j ins the ors 0
the preceeding muscle. The later Joms the tendon of

al divigi i . ich i
branch of communis digitorum to the IIV(llsig;Itl ® lurge which Jotns the

Nerve supply—The radial nerve,
Blood supply—The collatera] radial artery
83. Dorsal interosse; (Fig. 21).

There are four muscles arisin
communis digitorum and are ingey
and 'V metocarpals, They are thi
their origin. Tach band lies ;
space and attached to the adj

g from the deep face of the tendon of
ted tf) the anteriop faces of TI, IIT v
n oblique bandg diverging below f,rom

n th ing i
o in ¢ corresponding Inter-metacarpal
a aces of two metacarpals, |

Nerve supply—The radial nerve (?)

Blood supply—The dorsal metacarpal arteries
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Flexors,

The flexors are placed on the posterior aspect of the forearm.
Their arrangement from within outwards,—

34. Pronator teres. (Iigs. 8, 16 and 18).

This muscle is large and well developed and blended with the
medial ligament of elbow. The muscular belly is a thin wide sheet of
about 2 ems. width which becomes wider below covering the medial
face of radius. It arises by a thin wide fleshy tendon from the anterior
part of the medial epicondyle of humerus. Along the posterior border
of the belly the medial ligament of the elbow is blended. The belly
is inserted to the medial and posterior faces of radius below its middle.
The medium nerve and vessels pass obliquely under the muscle.

Nerve supply—The median nerve.
Blood supply—The median artery.
35. Flexor carpt radialis, (Figs. 8 and 16).

It is a large round muscle placed behind the preceeding. The
muscle is strengthened by numerous fibrous septa in its belly. It arises
by a large fleshy tendon from the medial epicendyle of humerus. The
muscular belly passcs down the medial face of radius between pronator
in front and palmaris longus behind, covering the median nerve and
vessels, Af the lower third of the forearm it is succeeded by a narrow
round tendon which expands at its insertion to the posterior face of
trapezium. '

Nerve supply—The median nerve.
Blood supply—The median artery:

36. Palmaris longus. (Figs. 8 and 16),.

This is a large round muscle placed behind the preceeding. Its
origin is by a large fleshy tendon from the medial epicondyle of humerns,
The large muscular belly divided about the middle of the forearm into
two parts. The posterior part blends behind with the flexor carpi
ulnaris. The anterior part is succeeded by a large flat tendon above the
carpus. The tendon passes behind the carpus under the volar annulgy
ligament, runs under the metacarpus covered by the digital cushion,
to which it is intimately adherent. The tendon expands and divides
into five thin divisions which are connected by a thin layer of tendinous
tissue forming a web. The five divisions of the tendon pass under the
corresponding digits and are inserted to the poaterior faces of the
terminal phalanges of the five digits. .

Nerve supply—The median nerve.
Blood supply—The median artery.
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87.  Flexor carpi wlnaric, (Figs. 8, 16 and 20).

This is a large rounded musele placed behind and lateral to the
preceeding. The muscle has two heads of origin—humeral and ulnar. (a)
The humeral head is small which arises from the medial condyle of
humerus. (b) The ulnar head is large which arises from the medial and
posterior aspects of the olecranon. Between the two heads pass the
ulnar nerve and the collateral ulpar artery. The two heads unite to
form a large rounded belly which blends with the posterior part of the
preceeding about the middle of the forearm. Above the carpus it is
succeeded by a wide thick tendon which is inserted to the dorsal border

of the pisiform. The ulnar nerve passes under the muscle and lager
passes down along its lateral border.

Nerve supply—The ulnar nerve.

Blood supply—The collateral ulnar artery.
38.  Flexor communis digitorum (Figs. 8, 9, 16 & 20)

This is a large muscle placed behind the ulna under the yrecee
ding muscles. It has three distinet heads of origin, of which the1 ﬁln ;
head is superficial placed between the extensor and flexor carpi ulmras
below the olecranon. The other two are humeral heads, one small (a ed
the other large, both deeply placed under the prcceedn;g muscles ’

(a) Ulnar head arises from the posterior aspect of the olecra
between the attachments of anconeus and flexor carpi ulnaris ‘ Irzo.n
succeeded by a small fusiform belly which terminates above the | id I;S
of the forearm in a fine tendon, which passes down between the exznni e
and flexor carpi ulnaris in company with the deep division of the \eﬂs:i‘

nerve along the lateral border of the large humeral h . .
its tendon above the carpus. ead and unites with

(b) Large humeral heal arises from the poster:

. sterior s

med.lal condyle of humerus under cover of palmarli)s. It is wssgssze; fdtl})le
a wide flat belly which has in its middle a fibrous band extending efron}:

the condyle to the lower part of the muscle. The bellv jc w
the middle of the forearm, below which it becor oo oy is widest about

nes narrow and is suc
ded by a flat tendon above the carpus, where it receives theng lsdsuccee-
other two heads. endons of

(¢} Small humeral head arises from the medi

al cond
covgreq by tk'le large head. It issucceeded by a smarfllylc?o(x)lfichllmfrlllﬁ3
which is continued by a fine tendon about the middle of the fi)re&imy

passing along the medial border of the preceed; . A
tendon above the carpus. preceeding and unites with its
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The common tendon expands below the pisiform and divides
below the metacarpals into five round tendons which pass through
fascial sheaths over the sesamoidean pulleys and run under the
corresponding digits and are inserted to the volar faces of the terminal
phalanges of the five digits. The tendon of the I digit is the thinnest
and the tendons of 1T, IIT and 1V digits are the thickest. The palmar
digital nerves lie along the tendons.

Nerve supply—The medain nerve to humeral heads and the ulnar
nerve to the ulnar head.

Blood supply—The median artery
39, Abductor digiti quinti  (Fig. 9).

This is a small muscle with a fusiform belly. It arises by a thin
fleshy tendon from the medial and of pisiform and fascia over the unci-
form. The muscular belly lies obliquely directed outward below the
pisiform and is inserted to the sesamoids of the V digit.

Nerve supply—The ulnar nerve.

Blood supply—The median artery.

40. Flesor digiti quinti (Fig. 9).

It is placed medial to the preceeding being identical in shape and
size. It arises by a narrow tendon from the fascia over the unciform.
The belly is directed outward and is inserted to the sesamoids of the
V digit.

Nerve supply—The median and ulnar nerves.

Blood supply—The median artery.

41, Opponens digiti quinte.

This is a small conical muscle placed deeper to the abductor. It
arises from the fascia over the unciform and is inserted to the posterior
aspect of the distal end of the V metacarpal in front of the preceeding.

Nerve Supply—The ulnar nerve.
Blood supply—The median artery.
42, Lumbricales.

There is only one muscle which is very fine and fusiform about
4 cms. long under the flexor digiti quinti. It arises from the common
tendon of the flexor communis digitorum in front of the pisiform and is

inserted to the fascial sheath of its tendon of the IV digit.

Nerve supply—The median nerve.

Blood supply—The median artery (?)
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43. DPalmar interosser (Mg, 22).

There are foar muscles in the form of thick bands on the posterior
faces of I, II, ITI & IV metacarpals. They arise from the fascia over
the carpus and the proximal parts of the metacarpals, The T & II inte-
rossei are the largest. The IT muscle detaches a narrow bundle which
accompanies the fascial sheath of the flexor tendon of the II digit and is
inserted to the web of palmaris between 11 & ILT digits. The muscles
are inserted to the distal parts of the metacarpals.  Kach muscle lies in
the corresponding intermetacarpal space having attachments on the
adjacent faces of the two matacarpals.

Nerve supply—The ulpar nerve to the IV muscle.

The median nerve (7) to other muscles.
Blood supply—The recurrent branches of the palinar arch.

Digial cushion

This is identical with the digital cushion of the equidae Loth in
structure and function, It is a lurge oval mass, fibro fatty in structure
with predominence ol elastic fibres. It is soft, filling up the space
between the sole and the palmar aspeets of the digits. It is intimately
adherent to the tendons of the palmaris above and the prepolex medially.
It serves to diffuse concussion.

The Nerves of the Forelimb,
The Brachial Plexus (Tigs. 2 and 10.)

The brachial plexus consists of two parts—anterior and postcrior,
both covered by the scalenus. Kach part is a flat fascieulus formed by
the convergence of the ventral primary rami of two spinal nerves. The
posterior part is formed by the union of Sth cervical and 1st dorsal
nerves in front of the proximal end of the 1st rib. The anterior part is
formed by the union of 6th and 7th cervical neeves about 27 in front of
the former. Both the parts are connccted by dorsal and ventral
communicating trunks. The axdiary arlery emerges ont of the thoracic
inlet below the posterior part of the plexus and the axillary vein enters
the thoracic inlet below and behind the avtery close to the 1st rib,

The anterior part of the plexus supplics the suprascapular nerve,
three subscapular nerves, and a pectoral nerve to the anterior deep
pectoral.

The posterior part of the plexus detaches, two subscapular nerves,
nerve to teres major, curcumflex nerve, thoracodorsal nerve, two pectoral
il nerve, ,

nerves, subcutaneous thoracic nerve, radial nerve, wlnar nerve and
: erue,
median nerve.
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Pectoral Nerves, (Fig. 2).

There are three pectoral nerves, One arises from the anterior part
of the plexus and supplies the anterior deep pectoral. Two others arise
from the posterior part of the plexus, one supplying the superficial
pectoral and the other supplying the posterior deep pectoral.

Suprascapular Nerve. (Fig. 2).

The suprascapular nerve arises from the anterior part of the
plexus, passes upward and forward with the artery and the vein of
the same name between the subscapularis and the supraspinatus, winds
round the anterior border of the scapula, supplying branches to the
supraspinatus, passes across the supraspinous fossa, enters the infraspi-
nious fossa by passing under the acromian process and terminates in the
infraspinatus.

Subscapular Nerves (Hig. 2).

There are five subscapular nerves, three arising from the anterior
part of the plexus to supply the anterior part of subscapularis and two

arising from the posterior part of the plexus to supply the posterior part
of the muscle.

Nerve to Teres Major (Fig. 2).

The nerve to teres major arises from the posterior part of the
plexus and ramifies on the deep face of the muscle.

Thoracodorsal Nerve (Fig. 2)

The thoracodorsal merve arises from the posterior part of the
plexus, and ramifies on the deep face of the latissimus dorsi along with
the artery and the vein of the same name.

Subcutaneous thoracic Nerve (Figs. 2 & 13).

The subcutancous thoracic nerve arises from the posterior part of
the plexus, passes back on the deep faceof the tendon of latissimus
dorsi, emerges from the axilla along the dorsal border of the posterior
deep pectoral behind the olecranon and passeson the deep face of the

-cutaneous muscle of the trunk in company with the artery and the vein

of the same name. The nerve breaks off into numerous branches to
supply the muscle.

Circumflex Nerve

The circumflex nerve arises from the posterior part of the plexus,
passes between teres major and subscapularis, winds round the posterior
aspect of the shoulder in company with the posterior circumflex artery
and gains the deep facce of the deltoideus. It supplies muscular
branches to teres minor, both the heads of deltoideus and divides into
two terminal branches—anterior and posterior. The anterior branch

4
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passes forward under the acromial head of deltoideus and terminates in
the lower part of the brachioccephalicus. The posterior branch passes
backward and downward under the scapular head of deltoideus and
passes subcutaneously as the lateral cutanecows nerve of the arm to supply
the skin on the lateral aspect of the arm and continues down the
forearm.

Radial Nerve (Iigs, ¢ & 7).

The radial nerve arises from the posterior part of the plexus, runs
deeply under the ulnar nerve, crosses over the tendon of teres major,
supplies branches to scapuloulnaris, caput parvam, caput magnum and
caput medium, disappears between caput magnum and medium, runs in
the musculospiral groove along the posterior border of brachialis anticus,
supplies a branch to anconeus and detaches a large muscular branch
which passes outward under the origin of the extensors of the
forearm and digits supplying them, viz. extensor carpi radialis,
extensor communis digitorum, extensor digiti quinti, extensor
carpi ulnaris, extensor policis and extensor indicis ¢t policis, The nerve
then emerges under caput medium to appear in the forearmn over exten-
sor carpi radialis, supplies a branch to brachioradialis, detaches the
anterior and lateral cutuncous nerves of the forearm to supply the skin of
the forearm and descends on the extensor communis digitorum and its
tendon to reach the IV digit, unites witha branch of the superficial
division of the ulnar nerve to form one of the IV dorsal digital nerves
which rung subcutaneously over the IV digit,

Ulnar Nerve. (Figs. 4, 7, 8 and ).

The winar nerve arises from the posterior part of the plexus,
runs down behind the brachial vein between caput parvam and coraco-
humeralis, reaches the medial aspect of the olecranon, passes under
caput parvum and disappears between the ulnar and humeral heads of
flexor carpi ulnaris accompanied by the collateral ulnar artery, supplying
branches to them and the ulnar head of the common digital flexor and
detaches two posterior cutaneous nerves of the forewrm which emerge
between the flexor carpiulnaris and palmaris longus to supply the
skin. The nerve then passes backward obliquely under flexor carpi
ulnaris and ulnar head of common digital flexor, runs along the
postero external border of the forearin between extensor carpi ulnaris
and flexor carpi ulnaris and divides about the middle of the forearm into
superficial and deep divisions. The superficial division passes behind
the flexor carpi ulnaris and divides below the carpus into anterior and
posterior terminal branches, The anterior terminal branch winds round
the tendon of the extensor carpi ulnaris, gains the dorsal aspect of the
digits, runs over the tendon of extensor digiti quinti and divides into
three branches. The anterior branch unites with the radial nerve to
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form one of the IV dorsal digital nerves. The middle branch also passes
over the IV digit as the second IV dorsal digital nerve. The posterior
branch passes over the V digit as the V dorsal digital nerve.

The posterior terminal branch passes down as the V palmar (volar)
digital nerve on the volar aspect of the V digit.

The decp division of the ulnar nerve passes along the posterior
border of the common digital flexor passes on the deep face of the
pisiform, detaches muscular branches to supp!y abduc‘to;-r flezor and
opponens digity quinti and the IIT and IV palmar interossei.

Median Nerve (Figs. 4,8 & 9).

The median nerve arises from the posterior part of the plexus
runs down the arm covering the brachial artery on the medial face of
coracohumeralis, passes under the musculocutaneons vein and runsin
front of the brachial vein, reaches the posterior border of coraco-
humeralis below and disappears at the medial aspect of the elbow by
passing deeply under pronator teres and flexor carpi radialis along the
medial face of radius. It gradually crosses under flexor carpi radialis
and passes behind its tendon with the vein and artery of the same name
in front, winds over the tendon of common digital flexor and runs on
the tendon and divides below the carpus into four terminal branches
which accompany the tendons of the common digital flexor to digits I,
I1, 11 & IV as their palmar digital nerves which are deeply placed in
the foot covered by the digital cushion.

In its course the median nerve detaches a number of collateral
branches in the arm, forearm and the manus. They are —

1. A large musculocutaneous nerve (Figs. 4 & 7) which arises from
the median abeve the shoulder, passes between the vein of the same
name in front and the median nerve behind, supplies branches to
coracohumeralis and biceps, passes under biceps, reaches the deep face
of brachialis anticus supplying branches to it, passes over the insertion
of brachialis and biceps and continues down as the medial cutaneous
nerve of the forearm in front of the flexors of the forearm supplying
branches to the skin, The nerve then winds over the tendon of
brachioradialis and gains the dorsal aspect of the carpus and divides
below the carpus into three terminal branches which run down as I, II
and III dorsal digital nerves subcutaneously over the corresponding
digits.

2. Below the shoulder it detaches from its posterior border the
medial cutaneous nerve of the arm, which passes over the brachial veip
and runs down to the olecranon supplying the skin,
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3. As it passes under pronator teres, it suppliecs muscular
branches to the pronator, flexor carpi radialis, palmaris longus and the
humeral heads of common digital flexor.

4. Asit winds over the tendon of common digital flexor at the

carpus, it supplies branches to flexor digiti quinti, the lumbrical
and IT and III palmar interossei (2), tbricales (I1)

Blood Vessels of the Forelimb.
Arteries,
Axillary Artery. (Figs. 2 and 10).

The azillary artery emerges from the thoracic j /indi
round the medial face of the proximal end of thz Lﬁigtlsezlll;}i)e;‘(l)lwndltii
scalenus and ventral to the posterior part of the brachial plexus, pusses
downward and outward into the axilla, crosses the tenéopn of
subscapularis and reaches the medial face of the humnerus where it is
continued as the brachial artery below the tendon of teres major

Its collateral branches are :

L Inferior cervical artery arises from the i
axillary artery at the medial face of the first rib, pas{;:steflgxc'):v:g;i)stfwzgs
the ventral cervical muscles and detaches the suprascapular artery and
& pectoral branch to supply the anterior deep pectoral. The sz ras
capular artery passes upward with the nerve and vein of ‘the same ﬁam(;
and accompanies it in its course in the supra and infraspinous fossae to
supply supraspinatus, infraspinatus and trapezius.

. 2. External thoracic artery arises from the med;
axillary artery above the shoulder, detaches the subcfglgioflzcetk?ofmtc};z
artery z?,nd divides into two pectoral branches, one supplying the
supm:ﬁcml pectoral and shoulder joint and the other su lying the
posterior deep pectoral. The subcutaneous thorgcic artery passfspbyaclfward
on the deep face of the cutaneous muscle of the trunk in com any with
the nerve and vein of the same name along the posterior borEc)ler):)f the

posterior deep pectoral. It breaks off into numer
the cutaneous muscle. ‘ rierons branches to supply

3. Subscapular artery arises from the later
artery an inch below the preceeding, passes upward and backward
b.etween the teres major and subscapularis. It detaches the posterior
circumflex artery and the thoracodorsal artery and continues its cour
to the posterior angle of the scapula. In its course it sn lies terzz
major, subscapularis, caput magnum, serratus magnus and inpfl;asA ,inatu
The thomcodor.sa,l artery accompanies the nerve and vein of thi 88, .
name and ramifies on the deep face of latissimus dorsi The poste 1.116‘:
circumflex artery passes between teres major and subsc;apula,risp Wi::i);

al face of the axillary
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round the posterior aspect of the shoulder incompany with the circumflex
nerve, gains the deep face of deltoideus and supplies branches to
deltoideus, caput magnum and a dorsal branch which passes along the
posterior border of teres minor (Fig. 6) supplying it and terminating
in infraspinatus.

Brachial Artery. (Fig. 4)

The brachial artery is the continuation of the axillary artery below -
the tendon of teres major in the arm. It is deeply placed over
coracohumeralis on the medial face of the arm under cover of the
brachial vein and median nerve. It passes down the medial aspect of
th elbow covered by the median nerve as the median artery in the
forearm.

Its collateral branches in the arm are:

1. Deep humeral artery arises from its posterior border in the
upper part of the arm, passes backward between the ulnar and radial
nerves and supplies branches to caput magnum, scapuloulnaris, caput
parvum, caput medium and anconeus.

9. Anterior humeral artery arises from its anterior face about the
middle of the arm and supplies coracobumeralis and biceps.

8. Nutrient artery of the humerus arises fromits medial face
about the middle of the arm, supplies a branch to biceps and reaches
the anterior face of humerus and enters the nutrient foramen of
the bone.

4. Collateral ulnar artery arises from its posterior border at the
lower third of the arm and accompanies the ulnar nerve between the
ulnar and humeral heads of flexor carpi ulnaris to supply them.

5. Muscular branch arises from it at the lower third of the arm,
passes backward between coracohumeralis and caput parvum and supplies
anconeus and the capsule of elbow.

6. Collateral radial artery arises from its lateral face above the
elbow, passes outward under the biceps, supplies branches to brachialis
anticus and passes deeper to it in front of humerus and reaches the deep
face of the extensors of the forearm. and digits and supplies them, viz,
brachioradialis, extensor carpi radialis, extensor communis digitorum,
extensor digiti quinti, extensor carpi ulnaris, extensor policis and
extensor indicis et policis.

Median Artery. (Fig. 8).

The median artery is the continuation of the brachial artery in .
the forearm. It passes down the medial aspect of the elbow covered
by the median nerve and ' vein, crosses over the insertion of biceps,
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passes back obliquely nnder pronator teres, runs down between th
medial face of the radius and {lexor carpt radialis, It oraduall . aalr )
the posterior border of the tendon of flexor carpi 1'&71i:mliq‘myd hx:L .
behind the median nerve and passes below the carpus as tho‘mlcm- ‘mS
artery. acarpal
Its collateral branches in the forearm are :

I Mzwmdrz,r branches to supply pronator teres, flexor carpi radialis
and palmaris longus, ’

2. Interosseous artery arises below the tendon of bic d
detaches a branch which supplies palmaris, common digital ﬂei[())sr fmd
flexor carpi ulnaris, passes across the medial face of radius and rea ‘;1“
the qlecmnon fossa and supplies anconeus and the capsule of the eil? "y
Themt_erosseous artery then descends into the radio ulnar groove unolW:
the. periosteum. At the lower third of the forcarm it detaches a br (G}ll
which passes forward through the interosscous ligament ‘ma (s l&li\_c
the anterior ligaments of the carpus. A little below 1t 71 H[)pffles
descending branch which supplies the distal radio uh;‘u' '{())i;(zs OTla
artery then continues its course obliquely outward and des(cenjds 0. ; tlle
pisiform and supplies an articular branch to the posterior 1ig§ngi l?
the carpus and descends along the lateral aspect of the V I;letacaip(‘)ll

as the V dorsal metacarpal artery and is continu ‘o
2 ed d _
V dorsal digital artery. own the digit as the

Metacarpal Artery. (Figs. 11 and 12).

. The metacarpal artery turns laterally under the tendon of common
digital flexor and detaches a descending branch which passes down the
pa.lmgr aspect of the I metacarpal as the I palmar metacarpal artery and
continues down the digit as the I palmar digital artery. The metaca;‘ al
artery then passes deeply under the palmar interossei across the midEie
of the.memcjarpals describing an arch the deep palmar arch with the
concavity facing upward and the convexity of the arch facing downward
From the arch three sets of branches are detached. e

1. Recurrent branches from the concavity of :

. _ avity of the arch pass u :
a,ngl _SUPI?Y hthe interossei and the carpal joint, TherI; arepvg;(li'
arteries of which the fourth supplies abductor, flex
Tgiti quinti pp » Hlexor and opponeus

2. Descending branches arise from the convexit
y of the arch g
pass downas the IL, IIL, IV and V palmar metacarpal arteries Whizg

supply the interosset and continue downward as the II, LI -
palmar digital arteries. L IV and v

3, Perforating branches arise from the anterior fac
X e of th
pass through the infer metacarpal ligaments, gain the dorsal as(;:cl;c(l;l%
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the metacarpals as the dorsal metacarpal arteries, supply the dorsal
interossei and continue down the digits as the dorsal digital arteries.
From the medial half of the arch two such branches arise and pass
through the Iand IT intermetacarpal spaces (ligaments) and gain the
dorsal aspect as the T and II dorsal metacarpal arteries and continue
down as the I and II dorsal digital arteries. The metacarpal artery after
describing the medial half of the arch, bifurcates into two large trunks
of equal calibre, one of them perforates the I1I intermetacarpal ligament
and gains the dorsal aspect as the ILL dorsal metacarpal artery and
continues down the digit as the IIT dorsal digital artery. The other
branch continues laterally to complete the lateral half of the palmar
arch, passcs through the IV intermetacarpal ligament and gains the
dorsal aspect as the IV dorsal metacarpal artery and continues down
the digit as the 1V dorsal digital artery.

The venous palmar arch lies above the arterial arch. (fig. 11).

Veins,
Axillary Vein. (Figs. 2 and 10).

The formation of the azillary vein is by the satellites of the
collateral branches of the axillary artery. The vein enters the thoracic
inlet close to the anterior border of the first rib below and behind the
artery, ventral to scalenus.

Cephalic Vein. (Figs. 10 & 13).

The cephalic vein is formed on the medial face of the forearm as
in other large domestic mammals. It passes upward and inward in the
groove between the superficial pectoral and brachiocephalicus. It
passes deeply to the thoracic inlet, receives the tributaries of the
pectoral venous plexus and the subcutaneous abdominal vein, crosses
under the origin of the anterior deep pectoral and enters the thoracic
inlet above the manubrium stern.

Subcutaneous Abdominal Vein. (Fig. 13).

The subcutaneous abdominal vein is very large. From the inguinal
region it passes forward on the deep face of the cutaneous muscle of the
trunk and receives the subcutaneous thoracic vein. It then runs
Jateral to the pectoral venous plexus on the deep face of the posterior deep
pectoral and joins the cephalic vein at the thoracic inlet.

Pectoral Venous Plexus, (Fig, 13).

It is an intricate plexus formed on the deep face of the posterior
deep pectoral. The main trunk of the plexus is the subcutaneous
abdominal vein, which runs forward about 2’ lateral to the umbilicus
on the deep face of the cutaneous muscle and continues its course on the
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deep face of the posterior deep pectoral. It receives the subeutaneous
thoracic vein laterally and medially numerous veins arise from the
ventral abdominal and thoracic walls and form angular anastamoses
with it and'among themselves. This plexus continues on the deep face
of the posterior deep pectoral into the axilla and it partly appears
between it and the superficial pectoral. Here the plesus reccives
two veins from the posterior end and two veins from the anterior end of
the mammary gland. The plexus finally joins the cephalic vein before
it enters the thoracic inlet.

Deep Palmar Arch. (Fig. 11).

The venous palimar arch lies above the arterial arch across the
metacarpals deeper to the palinar interossei.

Axillary Haemolymph Glands. (Fig. 2)

They are two haemolymph glands pliced behind  teres major
above the subcutancous thoracic nerve on the deep fuce of the tendon of
. . m AP 3
latissimus dOls.l. 1hg anterior one is clongated—147 long and 3" broad
and the posterior one is round-about 4" in diameter.

Discussion,

It is proposed to discuss the modifications of the musculature
in the Elephant by comparison with other larger domestic animals and
explain if possible their significance. Comparison with the human
subject as done by others is specially avoided for obvious reasons as
the pectoral limbs are adapted for different functions in m ,
of the quadrupeds, where they are primaril
of the body.

an from those
y for bearing the weight

1. Muscular Attachments in General.

Muscular attachments given by MIALL AND GREENWOOD
being bricf are lacking in details. EALES, though giving details of
attachments, admits that the specimen being small, the great difticulty
in the identification of the dissected muscles, since the foetal muscles
had not always acquired their final attachments to bones or other
structures. The present specimen being a large one, having very nearly
attained the conditions approximating to those of the adult, it has been
an easy task to note their attachments with greater degree of aceuracy
The muscular attachments were cut and immediately the arcas of th011:
attachment on bones were marked on the outlines of bones, Hence the
present record is more complete in clarity and accuracy of details as the
reader would find in the case of not few, but several muscles in general
in comparison with those recorded by others.
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2. Certain Important Muscles,
(1) Cutaneous muscle of the trunk -

FALES states that the abdominal portion—abdomino-humeralis
is not well developed in the foetus and the dorsal part-dorsohumeralis is
absent. There is thus no pronounced twitching muscle in the Elephant
unlike in the ungulata where it is extensive. One would not expect to
find a pronounced twitching muscle in an animal with such thick, loose
skin as the Elephant.

MIALL & GREENWOOD observe that the muscle forms an
extensive sheet upon the sides of the body, increasing in thickness
below, where it is continued into the fasciae of the fore and hind limbs.
A tolerably distinct scapular portion may be traced.

WINDLI & PARSONS believe from records of CUVIER,
LAURILLARD & ANDERSON that he abdominohumeralis must be
better developed in the Elephantidue.

In the present specimen it is very extensive and well developed as
in ungulata.  dbdominohwmeralis  is  very thick and extensive.
Dorsohwmeralis is present and developed though it gradually becomes
aponeurotic when traced to the spine. Though no scapulohumeral part
in the form of a vertical band as in the ox and horse is present, the
extension of the oblique fibres of the lateral part for insertion on the
lateral surface of arm in front of its posterior border, represents it, which
perhaps is the same referred by MIALL AND GREENWOOD.
Hence it is very evident that, inference by EALLES that one would not
expect to find a pronounced twitching muscle in the Elephant based on
the incompletely developed condition of the muscle in the small
foetus is wrong. The Ilephant, like the ungulata has an extensive
well developed twitching muscle for its protection.

(ity Pectorals.

EALRES describes three pectorals—anterior and posterior super-
ficials and anterior deep, the posterior deep pectoral being absent. The
posterior superficial pectoral is larger, behind the anterior one, arising
from the posterior part of the sternum.

The fibres cross the anterior superficial pectoral obliquely and
deep to it, for insertion to the humerus.  The elephant bears a closer
resemblence to the human arrangement than to that of lower mammals,

MIALL AND GREENWOOD describe Pectoralis major con.-
sisting of two distinct parts—the superficial, arising from the fore-part
of the sternum and the deep portion arising from the posterior two

5
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thirds of the sternuin and passing bencath

the former for i
B ) . I inser
the greater tuberosity of the humerus, tion to

In this specimen the pectorals are arranced | qvers

superficial layer consists of }Emly one nwsci;,m?]?](}c“(llctgv)olldy‘%ls' Thc
of two muscles—anterior and posterior deep pectom]qI 'EIL‘{CL CODSI'StS
deep pectoral is ribbon-like, arising from the &ntcrig)l.' bo]'g {Lntel'lor
distal end of the first rib and lics deeper {0 the By .1] ~0110f the
resembling the scalenus ventralis of ox and horse, Tt ‘ a “uim' pleans
for insertion to the scapular fascia over the SLxl)fd.;;]>i111tr)1;§SL?» upwa_rds
the condition in the horse. The posterior deep pecto}'al(ﬁ lt’h IC{-Se'mbl-mg
in the ox and horse having similar attachments and 1’<xllatio G‘ M‘g?SL o
subcutaneous thoracic nerve, vein and artery, The posjteriofs s ] d t-he
pectoral described by BALES and the de.cp part of pect 'Sll'”‘)mhc'ml
described by MIALL & GREENWOOD is really th}z )c,>01t{l i 1111&]01}
pectoral judged by its attachments, position and relations \iritshenm decp
muscle of the trunk, subcutaneous thoracice rerve, vein and .TCI.It;&DO-OUS
familiar with the pectorals of the ox and hotso will sco{:;xflb,'_. Qna
resemblence of the posterior deep pectoral of the o]ophan‘t \ﬂ }&t“kmg
muscle of the two types of animals, Thus, pectorals of ‘t)} U s
resemble those of the ox and horse, though the superﬁ;-inl I oy Dhant

aver ¢ 1t
of only one muscle, wyer consists

(iit)  Relation of triceps with latissimys dorsi

Others have not laid any emphasis regy
fel

kL : arding the velations 3
two muscles. EALLS specially emphasises their gxtent of t(llonB IOf e
and their relations. Latissimus dorsi ig cnorously dey ILVG(;)P’HGU*J

Y developed, The

muscle blends with triceps and with the latter runs towar

for insertion by a long tendon. Ttg connection witl Efy‘}‘lds olecranon
which condition is unknown in any other maming] T}“lu*;‘P'S 18 Stl‘(?ng
of latissimus dorsi to triceps strengthens the utt:;chnM tmn ﬁX&?lOn
to the boly to assist in the support of the huwe ] 1}en of the 'llmb
like limbs. 8¢ body on the pillar.

_ In this specimen the attachments of e 1
relations are far more extensive ang diffirent from

others. The origin of caput magnum is not onl
(posterior) border of scapula but also from the Jo
pinous fossa indicating the strong connection between the
olecranon not scen in other mammals. The origin of lati:‘fapula &nq
is very extensive from ribs 4-14. The i1:1sertions"0f the o ‘51lmus dorsi
many. Most of the fibres of its dorsal and lateral parts 1Usele are very
the posterior border of caput magnum and othey ﬁb)}es e fzrej nﬁsertefi o
blend with the tendon of teres major and inserted tL; etlht e axdla,,'
humerus. Remaining fibres of the latera] part are insersedni(;ktﬁt
e

nuscles and thejp
those observed by
y from the axillary
wer third of infrag.
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aponeurosis on the medial face of caput magnum. Fibres of the ventral
part blend with the cutaneous muscle of the trunk. Such extensive
attachinents of latissimus dorsi are not seen in any other mammals
except the ox where they are much less than in the elephant. The
intimate relation of latissimus dorsi with triceps is like a door bolted
and locked both inside and outside for serving two important pyrposes.
The oneis to strengthen the attachment of the limb to the body for
bearing the huge weight of the animal on pillar-like limbs and the other
is to effectively check any tendency to abduction of the limb which is
for the safety and well being of the elepbant.

(iv). Capsularis.

PATERSON & DUN (cited by WINDLE & PARSONS)
noticed in the Indian Xlephant-subglenoid muscle arising from the
axillary part of the subscapular fossa in front of triceps, which passed
below shoulder capsule for insertion to the posterior surface of humerus
below the head. EALKS states that it is not present in the foetus,
MIALL & GREENWOOD bave missed it in the adult Indian
Elephant they dissected.

In this specimen, two capsularis muscles were observed over the
capsule of the shoulder. (a) Capsularis anterior, being very small and
vestigeal on the anterior aspect of the capsule, appears to be of no
consequence. (b) Capsularis posterior, is well developed, arising from
the posterior part of the glenoid rim, blends with the capsule and is
inserted to the posterior face of humerus below the head. This muscle
in this foetus is much better developed than its homologue in the adult
equine and is the same as subglenoid muscle of Patterson and Dun.

(v) Anconeus.

EALES states that the muscle is small and fleshy, set very low
so that its position in the elephant recalls that in the human subject.
It arises close to the condyloid ridge of humerus. Some fibres pass
straight to the upstanding olecranon, but do not, as in many mammals
fill the fossa. The bulk of the muscle however, is wrapped round the
lateral face of the joint and is attached to the ulna at the root of the
olecranon covered by extensor carpi ulnaris.

MIALL & GREENWOOD observe that it arises chiefly from the
back of the external condyloid ridge , some. of the upper fibres taking
origin from the posterior border of the elastic ligament of the forearm
and some of the deeper fibres from the superior tendon of extensor carpi
ulparis. From this origin the muscle spreads out and is inserted
into a triangular surface on the outer side of the ulna, immediately
beneath olecranon, apex of the triangle situated nearly half way down
the shaft,
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WINDLE & PARSONS note its presence. They with ILALES

[N

cite TESTUT as the only one to find Hpitrochleo g .
missed by others. ¢ neoneus which was

In this specimen it is described as havin
small and ventral part being larger. Dorsal piriWanizzs;%fréil Pﬂ:t
agree swith those recorded by KALTS. The ventral )art: o ’m‘cn .
carrespond to Epitrochleo-anconeus of TESTUT, whose i;s .t.&ppcdls .
as low as about the middle of the ulna. TEST’UT does ns; é?x?ee:tttcazis

ments, though he was the only one to note itg presence

(vi). Pronator teres.

EALES states that it is absent j
GREENWOOD observe that a strong in the foetus, MIALL &

this muscle, springs from the inner si
humerus about the level with flexor ¢
passes obliguely over muscles and vesscls i
; _ s and inserted to th i
ra,d{us for abqut two inches, expanding greatly. Beneath it iomld((lne lcl)f
radial extremity, are some muscle fibres, which spread Z)utwt(l;v:a.:de
[ s

their insertion as a small tri
. ‘ riangular mus ~onti i
ligament and covered by it superﬁc?ally. cler continuous with the

ligament which may represent
de'of t_he internal condyle of
arpi radialis but in front. This

WINDLE & PARSONS observe
. that there is ¢
fibrous band running from the internal condyle t; tiésxsilgv

but this is usually reinforced b
. i vy some fleshy fibres,
this fleshy part is only found close to Zhe ﬂe:xo CUVIER says that

ANDERSON, PATERSON & DUN deseribe i o oD radialis; but
’ escrib ] )
fibrous band, and having an attachment tcr)‘ rz,dlitugs lying deep to the

. . bout 57 |
specimen in the Royal Coll abou ong. The
description. ege Museum agrees with Anderson’g

4ys a strong
dle of radius,

In this specimen the musele is well 4
, : evelo
referrgd by oth‘ers 1s the medial ligament of e%)l?g;v 31;1? {;ll?rous band
along its posterior border. The extent of medial and ostc 118 blended
rafllus covered indicates its great development and tE- ;rIQr faces of
with those of Anderson, Paterson and Dun 's finding agrees

(vil). Fasciae.

The fascia of the limb is remark i
. abl ) .
a,bunflance of elastic fibres. In the arm, th: ‘ge;:)l(;af!egl}ant h&v.mg
forming a thick strong band descending from the ey cia is very thick,
covering the brachiocephalicus and brachiorad; omian process and

the superficial and deep fasci alis. In the forearm both

a arein the form :
A ] . of ;
containing numerous elastic fibres and forming stroxg?;:llliv a[:oneutrosm

estments to

support the muscles. The deep fascia formg an oblique band of
end o
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considerable thickness extending from the lateral epicondyle of humerus
to the distal end of ulna. Such remarkable development of fascia rich
in elastic fibresis not seen in any other mammal except the tunica
abdominalis of larger herbivorous mammals as ox and horse to support
the abdominal muscles for sustaining the weight of bulky digestive
viscera.

3. Nerves,

The nerve muscle relations are identical with those seen in other
nammals—radial nerve supplying extensors, ulnar and median nerves
supplying flexors on the postero-lateral and postero medial aspects of the
of limb respectively. The dorsal digital nerves run subcutaneously. The
musculo-cutaneous nerve (median) of the forearm contributes I, IT and
III dorsal digital nerves. The radial nerve furnishes fibres to form one
the IV dorsal digital nerves with fibres from the ulnar. The ulnar
nerve furnishes the V dorsal digital nerve, a 1V dorsal digital nerve and
fibres to unite with those of radial nerve to form the other IV dorsal
digital nerve. Thus, the radial nerve in the elephant contributes the
Jeast number of fibres for the dorsal digital nerves, unlike in Man and
other Mammals as ox and horse where i contributes greater number
of fibres. '

As in Man and other Mammals, the (palmar) volar digital nerves
derive fibres mostly from the Median nerve and few from the ulnar
nerve. The Median nerve forms I, II, III and IV volar digital nerves
and the ulnar nerve forms the V volar digital nerve. Unlike the dorsal
digital nerves, the volar digital nerves run deeply along the tendons

" of the deep flexor.

4, Arterles,

The Deep palmar arch from which three sets of branches arise,
is identical with the condition in the human subject which is not seen
in apy other animal. Dorsal digital arteries are the perforating branches
from the arch and the palmar or volar digital arteries are the descending
branches from the arch. :

The vascular relations with the muscles is the same as seen in
other Mammals, ’
5. Velins,

The veins in general are very large forming intricate pléxuses at

frequent intervals. The pectoral venous plexus is very remarkable
which is not seen in other animals.

6. Lymphatics and Lymphatic Glands,

They are absent. Only haemolymph glant'ls—two in numher were
found in the axilla and none lower down in the limb, P St
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Summary.

1. The cutaneous muscle of the trunk is very extensive and well
developed as in ungulata having abdominohumeralis and dorsohwmeralis.

9. The pectorals rescmble those of the ox and horse though the
supetficial layer has only one muscle. The posterior decp pectoral is the
largest.

3. The great development of triceps and latissimus dorsi with
their intimate relation by attachments serves two important purposes—
to strengthen the attachment of the limb to the trunk for bearing the
huge weight of the animal on the pillar-like limbs and to effectively
check any tendency to abduction of the limb to ensure its safety and
well being. Such condition is not seen in any other mammal.

4. Two capsularis muscles are observed. Capsularis anterior
though small and vestigeal bas not been observed by the previous
workers. Capsularis posterior is very well developed which has escaped
the notice of previons workers except Patterson and Dun who described
it as subglenoid muscle under subscapularis.

5. Pronator teres is greatly developed.

6. Anconeus consists of two parts-dorsal part is small and the
yentral part is larger. corresponding to Epitrochleoanconeus of testut.

7. Lumbricales - only one for the IV digit is developea.

8. Interossei - Dorsal interossei are 4 thin slips, poorly developed.
Palmar interossei are 4 thick bundles, well developed.

9. There are 7 muscles acting on the V digit.2 extensors,
3 flexors, 1 abductor and 1 opponens. There are 4 muscles acting on
the I digit - 2 extensors and 2 flexors.

10. The fasciae are remarkably developed with abundance of
elastic fibres to form strong fascial bands in the arm and forearm. In
the forearm both the superficial and deep fasciae are thick elastic
membranes forming investments for muscles to support them. This
feature is not seen in any other mnammal.

11. In the available literature only the nerves supplying the
muscles are noted. Details of the formation of brachial plexes and the
nerves arising from 1it, their course and relations with muscles,
cutaneous nerves and formation of digital nerves and their disposition is
described.

12. Regarding the arteries of the limb there is hardly any
information in the available literature. Details of arteries, their
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muscular sapply, formation of Deep Palmar arch, dorsal digital arteries
and palmar digital arteries are described.

18. Great development of veins and venous plexuses that are
pecaliar to the elephant are recorded.

14. Lymphatics and lymph glands are practically absent in the
Iilephant.  TInstead there are haemolymph glands. In the axilla two
haemolymiph glands are noted on the course of the subcutancous
thoracic artery. ‘

LIST OF ABBREVIATIONS USED IN FIGURES

A. auricula, Op. Olecranon process,
Ar. arm, P, Pisiform.
Ap. acromian process. ) PAv, Posterior abdominal vein,
© Aa. axillary artery, PVp. Pectoral venous plexus.
Av, axillary vein, PAa. Posterior abdominal artery,
Ag. axillary haemolymph glands. Ron. Radial nerve,
Ba. Brachial artery, Ra, Recurrent artery,
Bv., Brachial vein, RI. IRib.
Bp. Brachial plexus — posterior part, San, Spinal accessory nerve,
Ba, Brachial plexus — anterior part, Sp. Scapular spine.
Cn, circumflex nerve, Spl.  Serratus posticus,
Ca, Posterior circumflex artery. Sc.  Scapular cartilage,
CG6. Sn,  Suprascapular nerve,
C7. [ respective cervical spinal nerves, Sa, Suprascapular artery,
C8. Sl. Splenius,
Cv. Cephalic vein SI'  Scalenus.
Dt.  dorsal communicating trunk, St.  Sternum.
Dn. Thoraco-dorsal nerve, Ta. Subcutaneous thoracic artery,
Dpa. Deep palmar arch, TI, I Thoracic spinal nerve,
E. Epicondyle, Un. uloar nerve,
Fl, fore-limb, Ud. Deep division of nlnar nerve,
fb., Fascial band, Us. Superficial division of ulnar nerve,
H, Humerus, Up. uncinate process, By
la.  Inferior cervical artery, U. umbiljcus, T
Lm, Medial ligament of elbow. vt,
Mn. Median nerve, X.
mcn. Musculocutaneous nerve,
mcf. Musculocutaneous nerve of foreaem. I
mca, Medial cataneous nerve of arm, I
Ma. Median artery. 111
Mv. Median vein. v
Mg. Mammary gland. v

EXPLANATION TO FIGURES

Muscular origin is marked by continuous line,

Muscular insertion is marked by dotted line. \ @?‘” e
Attachment’of joint capsule marked by dash and dot, s e
Nerves and arteries not traced (?) o~

! RN < ve SN
Fig. 1, Lateral view of left shoulder, neck and trunk, it
Numbers in the figures correspond to those given to mascles in the text,

Fig, 2. Medial view of the left shoulder and arm,

Fig. 3. Lateral view of the left shouider, neck and trunk-deeper layer,

Fig. 4. Medial view of the left shoulder and arm,

Fig. 5. Lalera} view oif the left shoulder and arm,

Fig. 6. Lateral view of the left arm and forearm deeper layer.

Fig. 7. Lateral view of the left forearm and manus, P y :S L"‘"‘"
Fig. 8, Medial view of the left forearm and manus,

Fig. 9. Volar aspect of the left forearm and manus - deeper layer,
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Fig. 10. Left view of the base of neck at the thoracic inlet.
Fig. 11, Volar view of the left manus,

Fig. 12. Dorsal view of the left manus,

Fig. 13. Leftside of the trunk - deeper layer,

Fig, 14. lLateral face of the left scapula,

Fig. 15. Costal face of the left scapula,

Fig. 16, Medial face of the left humerus,

Fig. 17. Lateral face of the left humerus,

Fig, 18. Anterior face of the left radius,

Fig. 19, Anterior face of the left ulna,

Fig. 20. Posterior face of the left ulna,

Fig 21. Dorsal view of the left metacarpus and digits,
Fig. 22. Volar view of the left metacarpus and digits.
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BOVINE HAEMATURIA IN DARJEELING DISTRICT
AND 1TS TREATMENT
By

8. N. Nanpr1, B.sc. (Vet. Science) (London), M.r.c.v.g
Officer on Special Duty (Vety.) Haringhata.

AR}

Since Kerr (1925) pointed out the existence of the disease in
Darjeeling district, there have been many attempts to identify the actual
etiology of the disease on the one hand, and to effect a cure on the other
by many workers,

McGregor (1934) and later Datta (1934 and 1952) incriminated
a hypothetical protozoon to be the cause of the disease, and Datia (1934)
having, identified a round body, constantly present both in the affected
urine samples a8 well as in histopathological materials, christened it
“ Entamoeba Kamala new Spp,” and he held these round bodies as the
etiological agent of the disease, while compiling a thesis on it. Clinical
workers often reported about the incidence of this disease, characterised
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by passage of entire blood-corpuscles in urine, to occur in many other
damp and hilly districts of India characterised by acid soil, and by the
chronic nature of the disease which failed to respond to any specific
treatment, but which nevertheless yielded to temporary abatement of
symptoms under varied theraputic measures which were difficult to
account for on scientific lines.

Sen (1951) drew attention to the wide spread incidence of this
disease in Darjeeling district causing serious economic loss and drew
attention of the authorities for immediate necessity of scientific work
in order to dispel the incurable nature of the disease and stop the huge
economic loss incurred by the incidence of this disease. Forsyth (1952)
repeatedly pointed at the acidcreeper ““ Oxalis corniculata ’ growing wild
within the district, as having a possible connection with the etiology of
the disease,

Nandi (1954) having investigated the disease in its home district,
successfully isolated pure cultures of only two organisms constantly
present both in the affected urine as well as in the morbid materials

- collected from postmortem examinations. One was identified as ‘ conyne-

bacterium renale,” isolated, and agreed fully with the typical discription
of the same organism in literature.

The saprophytic contaminant was unfortunately rather deceptive,
and in wet urine smears these large sized motile bacteria exhibited a
sharp flagellate movement always easily seen under the oil immersion
lens. What actually was responsible for this sharp flagellate movement,
could not be identified at first, however, as these bacteria did not
withstand flame fixation, and could not be traced after such treatment,
and for the demonstration of these bacteria osmic acid vapour fixation of
urine smears mixed with serum had to be taken recourse to.

Besides these two bacteria certain round bodies of variable size
were constantly present in 24 hour old urine samples and in cultures
made from fresh urine. Datta (1934) described these round bodies as
amoebae and a motility seen by him in wet urine smears was attributed
to these round “ occult bodies’ and he described. their movement ag
“ amoeboid ” movement, The present author came across these
“ Entamoebae ”’ of Datta in old urine samples, cultures of fresh urine,
as well as those superimposed on histopathological sections.

These round bodies grew in millions on any solid or fluid medium
when inoculated with haematuria urine, and failed completely to show
the existence of a nucleus or a kineto nucleus, and as such they could
not be classed as protozoons, like entamoebae. DBesides, these were
found to be non-motile entities and hence these bodies were considered

6
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not to be responsible for exhibiting the sharp flagellate movement so
clearly seen in wet smears under oil immersion.

_ Qertam pathological slides accidentally revealed these round
bodies m.a'stage of formation by scgmentation from very large, thick,
gram positive rod shaped organisms superimposed on sections stained by
Gram Weigert’s method. ‘

Morcover, while studying the invitro offects of various antibiotics
and soluble sulpha drugs on the main bacteriac it was clearly seen that
these round bodies were being continuously produced from very large
bacterial bodies which were the main contaminants of C. renale in urine
§amples. Besides, these large sized bacteric in pure culture when made
1nto wet smear under the oil immersion with irrigated stain, exhibited the
same sharp flagellate movement as a fresh urine sampl,e made into a
smear. Hence, the motility attributed to the round bodies by Datta
and described as anoeboid movement is actually due to motiio ﬂ');frellatcd’
bacteria. Culturally these motile bacteria proved to be ucrol;i?: Jrain
positive, rod shaped bacteria and the inseparable round bodies pro’V(%dL to
be_ spores of these organisms, of which sporulation occurred in contact
with air.  In pure culbure these bacteriac turned out to be com )lct;l
non-pathogenic cven after intravenous inoculation to rabbits 'Lndlintmy
peritoneally to guineapigs in very large doses. Hence. the <‘)rganisnll;
turned out to be non-pathogenic members of the genus’ bacillus as are
all saprophytic aerobic motile spore-forming rod shaped organisms

Their constant presence in Haematuria Urine in the Himalayas
has been further explained by the fact that chronic haematuria is
characterised by a chronic suppurative type of nephritis as one of the
symptoms and these bacteria have been shown, during the present
investigations, to be present in almost any chronic nephriticI Urine
containing pus, obtained whether from carnivores or harbivores Th
ma,l-ge up & constant feature of pus whether that be derived from‘ l'idney
or from any othgr organ or site. Finally, as a smprophyti,c cont‘m" 0};
of nephritic urine these large motile bacilli as well as their s‘ 1'1113;1
not seem to have any bearing on the etiology of Bovine Haenmttﬁ'?;es °

_Having thus eliminated one organism,
of whxf:h the constant presence was statistically supported was *
bactenqm renale ”.  This organism, it will bo recalled, has bcenczlrlyne-
by 'We1tz (1947) to be a commensal of the Urinm:f tract i o
bovines and is not necessarily pathogenic in every case YR T ey

Lovell (1951) has shown that for C. pe
. . o Q Cye : . ‘,nztle t as
genicity, a .bubmdmry factor  is invariably necessm'yoizstsl?;n;}atli?tho;
a klrdney nritant.  Moreover, the findings of Erp ’(1905) Fe reto
(1945, 1949), Morse (1947), Lovell (1951), Lovell and Cotcl,lin (iggor)&

the only other organism
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all strongly support the views of Liovell regarding the feasibility of
C. renale to assume pathogenicity under these conditions.

A search for the subsidiary factor (or factors) in the Indian hills
show that, in the area where the disease is enzootic, as a custom the
cattle are not given any grass fodder or rice straw as roughage, but the
roughage these animals get, is whatever they can get by grazing on wild
vegetation or are stall fed with cut weeds, ferns and wild plants which
are abundant in the acid soil of the hills, a flora rich in essential oils,
exalic acid, tannins, and glucosides, -in various species enumerated
previously (Nandi 1954). These ingredients in large quantities being
mostly toxic to the kidneys and bladder, enroute to their excretion, their
uninterrupted use would easily act as a subsidiary factor of Lovell to
enable the kidney commensal C. Renale to assume a pathogenic role and
bring about toxic degeneration and final necrosis of the excretory tubules
as well as complete erosion of the Transitional Epithelium in isolated

patches showing haemorrhage.

Histopathology revealed toxic damage of the kidney tubules and
pelvis with gram positive diptheroids clearly visible in situ within the
lesions. This also revealed complete erosion of the bladder epithelium
in many areas, exposing blood sinuses Qf the submucosa, W}lich remain
patently open and account for the continuous outpour of entire red blood

corpuscles and serum in the urine.
The very fact of C. renale being its main etiological agent as

“well as the Histopathology as seen in some very extreme cases, hinted

at the possibility of the Indian cattle Disease under investigation, being
gimilar to © Bovine Cystitis and Pyelonephritis ” of Europe and America,
which is also characterised by the passage of entire red blood corpuscles

in urine.
Treatment

Accordingly, this problematic disease which was up to 1954
speurable in India, demanded an honest attempt to cure it.
Temporary abatement of the disease has bfaen achieved by many workers
by the use of urinary antiseptics, :m.d in 'other cases by the use of
calcium thereapy and tartar emetic by injection, and other preparations
only to see recrudescence of the trouble in the same animal at a later

date.

regarded as

Affected animals have all been known to die in about three years’
n a very emaciated and debilitated condition, apparently because

time ! ar proved specific to bring about a cure.

no treatment had so f
In vitro treatment of a pure culture of C. renale obtained from

fresh haematuria-urine when treated with soluble sulphamezathine,
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penicillin, and with streptomycin separately, revealed clumping, of the
organisms in all cases, with the best effect by penicillin or a combination
of penicillin and streptomycin.

A reference to the successful treatment of bovine cystitis and
pyelonephritis with penicillin by Arthur (1949) in the field station of
Liverpool Veterinary College, and those by Morse (1947) and Fox (1947)
in America, as well as from the views expressed by Lovell (1951)
regarding the invitro behaviour of C. renale towards penicillin, it was
thought encouraging to use penicillin in haematuria cases in the Darjee-
ling district. Accordingly, penicillin in oil was applied in judiciously
determined doses according to the advanced nature of the disease, and it
was found that the antibiotic stopped haematuria in a remarkably short
time of ten days, each animal requiring a sum total of eight to twelve

million units of penicillin in oil, given parentrally, with an average of
one million units daily.

By this treatment urine has been rendered free from blood

corpuscles on the sixth day and free from corynebacteria by the ninth
day, approximately.

Very advanced cases, however, where kidney damage is thought
to be beyond repair, have not been selected yet, on account of the
valuable nature of the antibiotic concerned.

Summary

Corynebacterium renale along with a subsidiary kidney irri-
tant factor present in wild fodder plants, is held to be
responsible for the etiology of the disease. The irritant
subsidiary contains oxalic acid, essential oils, tannins and
Gluco-sides etc. which cause primary kidney damage enroute
to excretion, when cattle are allowed to consume those wild
plants, as fodder continuously and without a break,

Corynebacterium renale proves pathogenie after the toxic
plants have caused primary damage, allowing the bacteria to
cause extensive tubular degeneration and erosion of bladder
epithelum and consequent bleeding.

In vitro and invivo treatment of C. renale with penicillin
in oil in large doses prove to be specific and the antibiolic can
be successfully used to cure the disease now rampant not only
in Darjeeling district, but also in Nepal, Sikkim, Nilgiri
hills ete.
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STUDIES OF SOME EFFECTS OF TH}’ROPROTEIN ON
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Bureaw of Animal Industry, Manila.

. fronting poultrymen, those relating

Among thioxgsst}i'o%rogf‘?joggent andg Emturit'y of .chickens htavle

to growth, egg Pve d mucﬁ attention recently. Whlle.c}xsea.se control,

rightfuily de;?r roper management and breed. qualmgs are equa:lly

geeds and fee ls?g;rgtions, it seems that vital adjuncts in the solution

important c%? s are being sought in other fields. The use of hormones,

of the'se pra?ndersntibiotics ‘g the latest resort that appears to have
vitamiDs

given encouragiog resultﬂ'the thyroid gland, as well as its hormone

In recents yea,rfs,those that received considerable study on 18
thyroxine, Was OD® t‘,Jh and  development of chickens. Desiccated
effects upon growthl roxine Were used separately in various feed:;:lg
thyroid gland and vei the expense involved in the prepamt;fn ofb the
experiments. HO“;;S peen prohibitive, 80 that attempts aéveT eex;
natural horé?::;zethe ynthetic product. In 1942, Reineke and Turne
made to pro
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(5) developed the commercial thyroprotein (iodinated casein), which is
claimed to have practically the samc actions ag thyroxine,

Before the development of synthetic thyroprotein, nunerous
experiments have been conducted to determine the effects and uses of
thyroid materials. Reincke and Tuarner (5) reported that the thyroid is
essential for maximum cgg production, and that this can be regulated
by feeding synthetic thyroprotein in definite ainounts in the feed through-
out the year. Irwin and his co-workers (1) produced slightly heavier
chicks in the treated group than the controls, at the age of twelve weeks,
and observed that the growth of feathers was improved as the level of
thyroprotein in the mash was increased. Parker (4), working inde-
pendently on similar experiment, noted the same results and cl
further that thyroprotein-fed chicks utilized their foed more e
than did the controls.

aimed
fhiciently

Turner, Irwin and Reineke (7) made the observation that g
higher level of iodinated casein, when fed to Barred Plymouth Rock
cockerels, caused them to grow slightly slower than those in the control
group. They found later that thyroprotein had beneficial offects when
fed to young chicks, and during the summer months, when fed to
laying hens. Wheeler, Hoffmann and Graham (8), using thyroprotein
on Rhode Island Red chicks, improved the growth and caused slight
feathering at the age of twelve weeks.

Todd (6) claimed that a mild hyperthyroid condition brought
about by feeding thyroprotein aided chicks to overcome the eoffects of
worm infestation and induced a nore rapid recovery from loss of
weight. Moreng and Shaffner (3) combind this Preparation with
thiouracil in a feed mash for a period of four to six weeks to reach an
optimum degree of hyperthyroidism for growth and fattening. Accord-
ing to Kumaran and Turner (2) the role of thyroxine in reproduction
in mammals has been studied considerably, especially in the female,

and in poultry its effect has been confined chiefly to the problems of
growth and egg production,

The object of the present study is to determine some effects of
thyroprotein (iodinated casein) on growing chickens, New Hampshires
and White Leghorns, from one day to twenty-four weeks old, under
local conditions.

Materials and Methods

Sixty one-day old chicks, thirty New Hampshires and thirty
White Leghorns, were used in this study to start with. These chicks

were purchased from the poultry project of the Alabang Stock Farw, of
the Bureau of Animal Industry at Alabang, Rizal,
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Tach bird was provided with a numbered' Wi.ng}r band fqr ident?-
fication. On the first day of the experil?aent, the 1nd1vu113al chicks WTele
weighed before they were given their first feed. "lhen, ten _I\ew
Hawmpshires and ten White Leghorns were s'epmated to serve as
controls, while the remaining forty were the experimental,

During the first five weeks; the chigks were kept in an improvis‘ejd
brooder in one room of the College buildmg,‘wmh two 70-watt el‘ecnﬁc
light bulbs serving as the sources of heat. 'lh‘ey were taken‘ oxlllt int }i
morning for one hour whenever there was bright sun,’ foxf t. edu;uc
needed sunshine. On the sixth week, they were trans ellre diha
poultry house with separate pens and yards for the control and the
experimental birds.

inki i X ided in each pen.
Feed hoppers and drinking fountains were prc’),\rl ‘
The basic feed used in this study was  Ful-O-Pep manu.factuled by
the Quaker Oats Company, Portland, Oregon, U.S.A. During the first
twelve weeks, chick starter of this brand was used.

rotein (1odi i d in the experiments had a
The thyroprotein (iodinate casein) use :
yotency sf 3?0 [])Eer cent thyroxine. It was prepared by the Cerophyl
}Jobomtories, Inc., Kansas City, Missouri, U.S.A.

i i taining 0-02 per
‘he experimental group was fed mash daily con
t thm;s;ro};ein, or 10 grams of the drug for every 100 pounds of
(f:ezld \\Zlhile the control group received the same brand of feed mash but
eeq,

without the drug.

Duri first five weeks, cod liver oil in the proportion of

500 mng:;%% ;cl;(;nds of feed was supplemented. 'Sulfaguamdme ;ndl;
lmet, both prepared by the Liederle Liaboratories, In'c., NeW or
N me[,] S A, were also given. The former drug was mixed with the
E'eglin t'hé a.r,nount of 0.02 per cent, while the latter was addﬁd to :he
:nking water in the proportion of 4 ml. to one liter of water.
e gt,i,cn with fowl pox vaccine prepared by the Bureau of Anux.la.l
Kilctf;?:y Manila, was instituted when the birds were threatened with

fow] pox infection. i tch feed i
-ohth week, both groups were given scratc Jteed in
i Fronzl;ﬁll er:ffular Via,t;ion. After the first twelve weeks, * Ful-O-
&Pddltlog E?Ning mash was used as the basic feed of the two groups.
ep (X2 r

In the course of the experiment, observations were matlie on illm

i f the birds, growth of feathers, and on 1nd1v1d1.1a weekly
be?mv'l i 'Oht From time to time, pictures of average sxzeq repre-
gain 1n Welgf 1—,}'13 control and experimental groups were taken in order
:eﬁfx ﬁleo comparison in general appearance. On the second, fourth,
0
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sixth and eighth wecks, observations on

growth of feathers particularly
on the wings, tail and buck were recorded

At the end of the twelfth week three males, two from the treated
group and one from the control, were killed and posted to see and
compare some changes in the internal organs that might have been due
to the action of the drug. Six weeks later, four males—gwo from each
group, were again killed and posted and, on the twenty-fourth week,
another two cockerels—one from each group, were similarly examined.
In all these post-mortem examinations particular attention wag given to

dressed weight, abdominal fat, size of the testicles and development of
the combs.

Result and Discussion

The data obtained in this study are g
and graphically presented in Figures 1,92, 3
Table 1 that the treated birds had g slightly faster rate of growth of
feathers than those of the control group as judged by the growth of
feathers on the wings, tail, back and on the body as g whole. At the
end of the second week when the first observations on feather growth
were made, 53.8 per cent of the treated birds had feathers on the wings
only; 80.7 per cent had small tail feathers but without back feathers,

iven in Tables 1,2 and 3,
and 4. It will be Seen in

At the end of the fourth we

ek, 28.0 per cent of the treated group
were well feathered on the whole

body with long tail, while among the
controls, only 25.0 per cent were wel] feathered. On the sixth weelk,

1.3 per cent of the treated birds were well feathered compared with
46.6 per cent of the controls, Op the eighth week, although both groups

were practically equally well feathered, there were still 6.6 per cent of
the controls that had feathers on the wings only,

The differences in the rate of feather growth between the two
8TOUps were not very great, because the amount of 0.02 per cen thyro-
protein in the feed as used in the present work was below the
stimulating dose for the growth of feathers, According to Reineke and
Turner (5), higher levels of thyroprotein in the feed are more effective
than lower levels for stinulating feather growth, and that such growth
can be stimulated at the expente of body weight, Similarly, Parerk
(4) claimed that a higher level (0.1—0 .9 Per cent) of thig drug is neces-
sary to stimulate the growth of feathers,
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Plate I

Fig. 1.

Shewing the comparison insize between the treated bird (A) and
the control bird (B) on the seventh week,

Fig. 2.

Showing the comparison in size between the treated bird (A) and
the control bird (B) on the eighth week,

No. 3
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Plate II

Showing the development of the comb of the treated bird (13) and that of
the control bird (A) on the twenty-fourth week,

Plate 1II

Fig. 1
Testes on the twenty-
fourth week,

A—Experimental.

13—Control.
A Figure i
- Fig, 2
o Testes on the eighteenth
week. -

A—Experimental,
. B—Control,

d B Fig. 3.

a ~ Testes on the twelfth
1 s week,
5 8 A—Control,

B—Experimental,

Figure 3

Showing the comparison in size of the testes,
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The rate of growth based on the average weekly weight and
average weekly gain in weight of the two groups graphically presented
in Figure.- 1 and 2. It will be seen in Figure 1 that during the first
two weeks, the control birds had a greater increase in weight than
the experimental. This slow gain of the treated birds may be attributed
to roup which affected more number in this group than in control.
This infection resulted in *“ off feed ** hence, a slow increase in weight.
Following the control and eradication of the disease, both groups
started to put on greater weight. From the third to the last weeks of
the experimnent, the treated birds had greated average weekly weight
than the controls as shown in Figure 1. :

The 10 grams of thyroprotein per 100 pounds (0-02 per cent) of
mash as used in the present study, was claimed by Wheeler, Hoffmann
and Graham (8) to be the best amount to stimulate the growth of
chickens. Parker (4), using different levels from 0-025 to 0.2 per cent
thyroprotein on Rhode Island Red chicks, observed that those receiving
0-025 and 0-04 per cents made greater gain and required less feed per
gram of gain than did the controls. On the other hand, Turner, Irwin
and Reineke (7) claimed that 45 gramns of the drug per 100 pounds of
mash caused the experimental Barred Plymouth Rock cockerels to grow
slightly slower than the controls up to twelve weeks.

The difference in the rate growth based on the gross appearance
of the birds may be seen in Plates I and II. It will be noticed that at
the age of seven and eights weeks, the treated birds were much
bigger than those of the control. On the twenty- fourth week, the
difference in gross appearance between the two groups was quite
marked. In Plate II will be seen the development of the comb of the
treated bird.

During the experiment, there was a great variation in the average
weekly gain in weight as shown in Figure 2. This variation was
attributed to various external environmental factors. On the first few
weeks, the rainy cold weather favoured the appearance of roup in the
flocks, causing adverse effects on the growth of the affected birds, The
effects of fowl pox infection and vaccination might be blamed also for
the variation in weekly gain between the tenth and fourteenth weeks,
Another factor that resulted in decreased gain was the annoyance caused
by pythons which gained access into the pen on the fifteenth and
ninteenth weeks. On the seventeenth week, the sudden drop of the gain
in weight of the birds in both groups was due to the failure of caretaker
to provide the birds with feed for two days when he was taken ill,

Figure 3 presents graphically the average weekly weight and
Figure 4, the average weekly gain in weight of the New Hampshires
and White Leghorns of the treated group.

At the end of the experiment, the New Hampshires ha,;lv an
average weight of 2055 kilograms, while the White Leghorns, 1.428,

7
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. e e .
kilograms. This difference in the average weight was not surprising
b}fcausk;a of the f:LCE that the White Lieghorn ig naturally a lighter blrvci’l
%;Lgtt Eother. The New Hampshircs had a heavier ‘W(:ig]?t, than éhe
i ei) eghorns from the ninth to the last week of the experiment. Tt
glzsc(:mze‘nlrej‘that} th; the end of the experiment the Whitoe Logimrﬂ% of
rol group had an average weight of 1571 kiloorams i
of the experimental averaged 1.428 kilorrr‘m.ls 7 '1\‘1 t’)1."Lflfnh’ wiilo those
; ] ) stlograms. e differenee mayv be
explained in the light of the observations of Reincke and Turner (5) that
the average growth of various breeds and strains of chiel ‘ vics
N | S . strains :kens varies a
g :;‘a,t deal. lr'lhey lull(x‘.nned that 001 per cent thyroprotein in complete
13,(;or}1?lsupp 1e£dfuftlc1en§ hormone to about equal the White I.cghorn
:gtiVityym%um {Oilk f)h(;ike%’ own thyroid sceretion and stoppgd its
. ence, the U2 per cent thyyor i ~ : ‘
_ yroprotein used in the pres
) . . 3 sed ¢ present
work might haYe been too much for the White Leohor SLusi }
to have less weight on the t 3 Shins, causing thew
¢ bwenty-fourth week than their corres i
controls. In the case of the New Hampshires, t} coesponding
I ) . ~ stupshires, the experimental Lirds
had higher average weight than the controls in the s:un%‘ period birds

Tuable 2 shows the effect i
2 s Atects of thyroprotein on drogsc i
‘ = r ’ essed  wejol
?bd(‘);;nnal fl.;t, comb and test,gs ab the twelfth, eighteenth and Lw%{rjltl?-’
ourth \Yec s, On the h\Vclith week, the treated birds had a "réth‘r
percentags of dressed weight than the controls with a diﬂ'cre{;wt; of

826 per cent. There was not h offoc .
ol e much effect upon the abdominal fat, comb

On the eighteenth weel, they i

: 3 € Was a great increase in weigl
abdo‘mmal fat of the tren.ted birds, while Ll?e combs and tcstci]%flttl?i
sonttloé (]L:;‘)cc’ll{e;el(s1 were slightly heavier, The dressed weight of the
reated birds had only a differ 2.09 ey ¢ ,
S y & difference of 209 per cont over that of the

The abdominal fat, comb and testes of the treated birds were

much heavier on the twenty-fourth week th
_ an thos sontrol wi
a difference of 95, 54 and 6-2 grams respectivelyogc °! the control with

Plate 4 shows the comparison of the s '
: : e size of the test
treated and of the control birds at the age of twelve e'e:his of the
twenty-four weeks.  ighicen and

The observations herein presented did n .
. ot confir

\}Yheeler, Hoftmann and Graham (8) that at the i th
the size and weight of the comb and testes

\ ¢ 8 of the treated birdg .
greatly reduced. The results obtained on the m'elltcy-f?)ur)tllid% Welib
present stusiy were similar to those of Turner, Irwin and l{m‘ tl_f
(7) who claimed that the size and weight of the cowly and L e lene ke
treated birds were greatly increased. wnd testes of the

¢ findings of
age of twelve weeks,

Wheeler, Hoffmann and Graham (8) m
! ade the observati
treated cockerels showed feminine charactel‘ististicslc t(ill;ielc:-&tlpn tha
not noted and the comb was smaller than that of the r*ontrolozszlﬁfe V'Zg:
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of twelve weeks. Observations in the present investigation did not
confirm this. On the contrary, the treated cockerels in the present
study had the tendency to run after females at this age and that crowing
was observed from both pens although it was observed carlier in the

control group.

It had been noted that, based on the external appearance, the
males had more uniform size than the females among the New
Hampshires. Uniformity in size and in weight was not well observed
among the White Lieghorns probably due to the fact that the 002 per
cent thyroprotein in the feed used in this study was slightly more than
the stimulating dose for this breed for growth.

It may be mentioned that the use of 0.02 per cent thyroprotein in
the ration produced early maturing birds as evidenced by laying of eggs
of some pullets on the twenty-fourth week, while the rest showed
tendency to lay eggs by being restless, cackling for mates, and flying
under the roof looking for nests. The drug also improved the quality of
the meat as indicated Dby increased tenderness and increased deposition
of fat in the entire body.

The mortality rate throughout the experiment is given in Table 3.
It will be seen in this Table that the experimental birds had a higher
rate of mortality than the control. The death during the first week of
the experiment may be attributed to over-crowding and to the wet and
cold weather conditions. The mortality recorded on the succeeding
weeks were due to roup. Thyroprotein did not seem to afford protec-
tion against this disease. The death on the fifteenth week of one White
Leghorn in the control and of another in the experimental flock on the
nineteenth week was caused by pythons that were able to gain access
into the pen.

Summary and Conclusion

Studies of some effects of thyroprotein (0.3 per cent thyroxine) on
growing chiekens —— New Hampshires and White Leghorns — are

herein reported.

The amount of 0,02 per cent thyroprotein in the mash slightly
stimulated the growth of feathers on the second, fourth, sixth and
eighth weeks. '

Body growth was not much stimulated during the first five weeks
because of roup but, after recovery from the disease, the average weekly
gain of the experimental birds was more than 100 grams during the
ninth to the ninteenth week. .

The control group obtained the highest gain of 144.3 grams on

the fifteenth week, while the treated group registered its highest gain
of 138 grams on the ninteenth week, The lowest gain of the experi-
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mental group was 22 grams which was yecorded on the seventeenth
week when feeding the birds was neglected.

The amount of thyroprotein used in the present study stimulated
growth of the body of the treated New Hampshires, while that of the
White Leghorns was evidently hawpered, so that the control White
Tieghorns registercd greater average weight than the corresponding

experimenml birds from the scventecenth to the last weck of the
observation.

The dressed weight was incrcased on the twelfth week but, on
the eighteenth and twenty-fourth weeks, it was not much increased.

The abdominal fat was greatly increased on the cighteenth and
twenty-fourth weeks. The comb and testes were slightly lighter in
weight on the twelfth and eighteenth wecks but, on the twenty-fourth
week, they were both heavier and bigger than those of the control.

The amount of 0.02 per cent of thyroprotein in the ration

improved the quality of the meat and stimulated early maturity but did
not seem to aflord protection against roup.
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TaBLE I
Showing the Effect of Thyroprotein on Feathering.
Experimental | Control
Number of Birds 40 20
Rate of Feathering :

2nd Week w 53-8 58-8
Feather Grade T 30-7 29-4
{per cent) B 15-3 11-7

‘ v 0 0
4th Week w 360 375
Feather Grade T 20-0 187
{per cent) B 16-0 18-7
o ¥ 28:0 25-0
6th Week w 14-2 2646
Feather Grade )T 95 133
{per cent) B 4.7 133
S L 71-3 46-6
8th Week W 0 66
Feather Grade )T 4-7 66
{per cent) B 9:5 13-3
F 85.7 733

Note: Feather grade was scored as follows ;
W Feathers on wings only.
T Tail small, na back feathers,
B Back with fine line of feathers,

tail large,
F Well feathered on entire body il large

with long tail,
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Tasue 11

; Y t of Thyroprotein on Dressed Weight,
PSJL?IUI:? %j? }ﬁb{?ﬁffnalf Fat, Comb and Testes of 1.2— Week
e‘gOld 18-Weel Old and 24-Week Old Cockerels.

| No. of Live {rressed | Abdominal Comb \ Testes
Age Birds | Weight | Weight Fat
gm, gm, gm, gm, gm,
Weeks
Experimental 2 11022 | 78-24 3-25 2:9 1-19
12 Control 1 837:3 69-98 2:40 2-8 1-30
Difference 264-9 | 826 0-85 01 011
Experimental 2 1858-1 6670 253 5.25 1-8%
18° | Control 2 15104 | 6461 137 695 | 3-50
Difference 347-7 2:09 11°6 1:70 1-6%
( .
Experimental 1 2253-0 72:96 30-0 18-2 84
24 Control 1 2169-0 72:04 20-5 12:8 2.2
Difference 84:0 0-92 93 54 62
TaBLE IIL ‘
Showing the Mortality Rate of the Birds Throughout the Experiment,
Breed - l Week Control Experimental Cause of Death
1st 1 5 Over crowding ; bad weather
2nd 0 2 Roup
3rd 1 1 :o,
New ath 0 ; o.
Hampshire i 0
5“;41;“‘ 1 0 Unknown
15th-24th 0 0
1st 2 3 Over crowding ; bad weather
Z:d 0 2 Roup
3rd 0 (1) do.
th 0
;th 0 1 Roup
6th 1 (3) do.
White th-14th 0
* Leghorn ’ 15th 1 0 Eaten by & python
16th~18th 0 0
1%th 0 1 Eaten by a python
20th-24th 0 0
Total 7 20
Percentage 35 50
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CO-OPERATIVE EXTENSION WORK IN U.S.A.
By

Sr1 G, C. JuneJa, B.A., M.R.C.V.S.,
Deputy Director (Headquarters), Department
U.P., Lucknow.

Out of 160 million people in U.S.A. only about one-sixth of them
live and work on the farms. With the modern means of mechanisation
one man is now producing food for about 18 people. The
of a farm in U.S.A. is 250 acres. There are
farms and two-third of these farms produ
country’s requirements,

of Animal Husbandry,

: average size
& little less than 5 million
ce about 959 crop of the

History.—It is necessary to

go back into its olq history in order
to understand the development a Y 1n order

nd the present sct-up of the extension
serYice in U.S.A. About 100 years ago there was little education in
agriculture or home economics. Poople desired to have more education
in agricultural subjects in the colleges. The Feder

. al Government
asked financial assistance so that the States could DUl

take up the teaching

CO-OPERATIVE EXTENSION WORK IN U.S.A. 219

“agriculture and home economics subjects to the boys and girls in the
lleges. The Federal Congress had little money at the time but it had
uch public land and so in 1862 the Land Grant Colleges Law (Morrill
ct) was passed. By this law 380,000 acres of land was given to each
;ate so that the income from the land could be used to promote agri-
tture, animal husbandry and home economics education in the colleges
'that State.

Gradually such colleges were established in each State and now
rery State has atleast one such college called Liand Grant College. It
as soon realised that if these colleges were to properly teach men and
omen, then it was necessary to have research carried out in agri-
1lture, animal husbandry and home economics subjects. Hence in
387 the Federal Congress passed another law called the Experimental
tation Liaw (Hatch Act). This law gave the states more funds for
ibablishing experimental stations for carrying out research ‘in agri-
itural subjects in order to accumulate research infor‘matlon for
aching in the Colleges. As timc went on, it was real.Ised by the
slleges that little use was being made of the accumulating research
formation. Few men and women went to college. The great masses
f farmers live on the farms and had no way of learning about new
formation in better agriculture, livestock production and home
conomics. They called meetings of the farmers at the colleges but
ven then, due to their multifarious occupations, only a small number
f farmers came to the colleges for discussion. The Land Grant
olleges then thought of sending out trained persons from the colleges
y work with the farmers as it was felt that if the people won’t come
) the college, then let the college extend to the people. That is how
xtension work started. It was soon realised that noney was needed
or this type of work. The States appealed to the Federal Government
oain and in 1914 the Congress passed the Extension Law (Smith-Lever
i;t), This Act gave each State money for extension work to be radiated
rom the college to the people.

Since 1914 the extension work has been steadily growing. It still
; a part of the Liand Grant Colleges and its work, therefore, continues
o be entirely educational. It can suggest, advise, recommend and
emonstrate to the farmers, who then can do as they please. Kxtension
7ork is non-political and plays no part in regulatory, police, or inspection
sork of the Federal, State or the Local Governments, Federal Exten-
ion Office is the educational arm of the U.8. Department of Agriculture,

Present Organisation :—There are 69 ILand Grant Colleges in
7.8.A. at present with at least one Liand Grant College in each State
acluding Hawai Islands. The experimental stations are located at these

8
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Colleges. In addition each Experimental Station has several sub-stations
located in differcnt parts of the State.

At present there are about 13,000 professional cmployees in the
extension organisation. This does not include laboratory workers, and
other clerical staff. Out of the above number about 10,000 professional
men and women arc working in counties as County Agents, Home-
demonstration agents and 4-H Club agents. Negro agents are employed
in 355 counties in the Southern States of U.S.A. where thers is a heavy
negro farm population. About 2,500 professional workers are working
in different State Offices in administrative and supervisory jobs and as
Subject-matter specialists in livestock, crops, clothing, health, poultry,
insects, disease and other specialised fields. Nearly 75 ofticers are

working in the Federal office of the United States Department of
Agriculture as Subject-matter specialists.

Each State has a Director for Extension in the Land Grant
College. A State is divided into a number of counties like districts in
India. Under the State Director of Iixtension are supervisors for
different regions of the State to look after work in the countics in their
jurisdiction. Ifach county has then one or more extension agents
depending upon the resources of the county as well as the stage of
development of cxtension in that county, With a little over 3,000
Counties in U.S.A. and about 10,000 County Agents in them, there is an
average of three agents in a county who represent the three lines of
work—Agriculture extension which includes animal husbandry, Home
Demonstration work and 4-H Club work. One of the county extension
agents i1s a man trained in agriculture and animal husbandry and works
with farm men, another is a woman trained in home economics who
works with women and the 3rd is either a man or a woman who works

with boys and girls in 4-H Club work. This takes carc of the whole
family-father, mother and children.

Three agents per county is a rough average. There are some
counties with many more agents and some with even less. In one
particular county in California which I visited, there were 12 extension
agents. Four of these were men, each one g specialist for each of the
four main agricultural enterprises of that county —dairying, poultry,
fruits and vegetables. Threc agents were women in home demonstra-
tion work who help the women in the county in home-economics and
- better home and community living. Five agents were men and women,

who work with the boys and girls in promoting 4-H Club work. Some
counties in progressive States like California, have ag many as 20 county
agents and assistant agents while a few backward counties in some States
" have only one Extension agent who is usually & man, Heisa generalist who

ey
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must be able to help the people of county on almost everyt.hmgil He does
Agricultural work with the men, home economics W_ork Wlth t };3 :vomen
and the 4-H Club work with the boys and 'gl?ls. It is evident t 2 ?};01"6
agents there are in a county, the more‘spemahsed they b.ecome in ! euf'
knowledge but the efforts of all are §1rected Fowards improvemen 'to
the econouly and welfare of the individual family and the community.

Cooperation between Federal and Siate Organisat?ons:—-—ln tge
history of U.S.A. there has always been a strong feel¥ng tha.tt the
States should be autonomous. The people ha,v<aj been afraid o; a sS tfotng
centralised Government. That feeling has permsted.- Whel.lk the ates
got money from the Federal Government for Extension work b fey W:ﬁe
not willing to accept the money if there would be control on it from the
Federal Government. Consequently an agreement was drawnt u[;
between each ILiand Grant College and the U, S. Departmentho
Agriculture which said that the two would agree to co-cooperate t(ilge }fr{‘
This means that the U. S. Department of Agrlculture ca;nno(i1 tell wha
the Land Grant College should do and how it should spend the mone;;.
All the U. S. Department of Agr%cultu're' could do. was ti Eutgges ,
advise and recommend. This relgtlonshlp in Extension wor } eG?veex:
the U.S. Department of Agrlcullture anfi t'he State Lan x;a',n
Colleges still continues. The Extension Service is known as C9-opelra 1vef3
Txtension, because co-operation is one of the fundamental principles o
extension.

Conditions in various States of U. S. A. are different—agriculture,
goil. climate, livestock breeding and nmnagengent and fhe customs ﬁf

’le are all different. Hence it has been wiser to depend upon the
P‘”I;r ence and co-operation of the Land Grant Colleges to qu}: ol}t
lite 4 lication of general principles according to the conditions in
gié:r?x)lt Qtates. Just as there is co-operation between thg : U S.
Department of Agriculture and the State Land Grant College, similarly

o o-operation between the State Land Grant Colleges a.‘nd the
P lstc .cc?unties in that State. A fundamental principle of
differes is belping people to help themselves. It is true that if
extensio? ake an honest effort to help themselves, they are
people mff than if they depend all the time upon someone
bettor help them. When the Federal Government first gave
el FO 'detg the Liand Grant Colleges for extension work, the Congress
ﬁn.a,ncml mh will roughly give a dollar for every dollar that the State
said f,hat t Iety generated the self help idea and this method avoided the
grz‘e’;g;;ent of psychology of depending solely on Federal Government;

e -
for sid 'on Budget :—In 1953 about 84,000,000 dollars were spent in
U.S.A iit‘gibt(;nsion work, This amount includes the funds of Federal,
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State and the County Governments. Taking the county as a whole,
the Federal Government contributes about 407 of the cost, the State
Government 36% and the County Administration 24%. The proportion
of funds varies from year to year hut gencrally speaking about half the
amount comes from Federal Government and other half frow the State
resources. Some States and Counties have greater resources.  Iach
county may support extension work to the extent that it wishes. In
some progressive counties their contribution to the Iixtension budget is
greater than that of the State or the Federal Government while in poor
counties the Federal contribution is greater than that of the State and
the county.

Educational Qualifications and functions of extension staff :-—The
Extension agents generally have had 8 years of primary education, then
four years in High School and four years in College to reccive the degree
of B.sc. Some have followed higher studies in the Universities.  They
understand the conditions of the people with whow they have to work
and their customs. Generally speaking the extension agent in a county
belongs to that county or generally that State. The subject matter
specialists have had much higher education.

The extension service is an interpereter of rescarch made.
The research worker has a technical language of his own and
many farmers, therefore, cannot understand the rescarch workers.
Unless the research worker adopts the language of the farmer, the
latter cannot wnderstand him. The subject-matter specialist is the
connecting link between research and extension. He or she becomes
informed of the latest research in agriculture, animal husbandry
or home economics and translates into practical things which
people can do on the farms and in their homes. The subject matter
specialist is a man trained in the production and marketing or consump-
tion of crops, livestock, poultry ete. or a woman trained in nutrition,
clothing, home management and food preservation etc. The 10,000
persons working in the comnunities as County agents in U.S.A. are
the ones who really get the work donc with the people in helping the
people to help themselves. The job of about 2,500 State extension
workers, which includes the subject-matter Specialists, is to help the
county extension agents to do a better job. Their Job is to pick out the
cargo to be sent out after proper packing and the extension agent then
does the delivery and distribution to the people at the right time and in a
suitable manner. The responsibility of the Federal Extension Workers

is to help the State Extension workers in the development and improve-
ment of extension.

Selection of Extension Agents:— When a qualified man or woman
applies for the post of a County agent to the State Director of Extension,

CO-OPERATIVE EXTENSION WORK IN U.S.A. 203

his or her qualifications are examined Oand if satlsfacto;y, thela&cxém?sr 1:
placed on the list of approved applicants. NOWC w in a&e olor
County extension agent falls vacant 1n t}.le (?I?D ty,‘ he L&ng
Extension Committee request the Stat'e E?xte'nsmn Direc o1f3 1e t
Grant College to provide a new agent anﬁlcﬁliiigz;y%iict::etcﬁr;llf;h
< i d in their county. The Ixt .

Xloerl}ﬂi}t):ﬁsliiﬁe‘gggervisor of the Region il} which tlllle é:oun:y g tloca.ted
gends information about 3-4 suitabl'e a,pplfcants to the ?un Z X ensxﬁn
Committee. This Committee then interviews efmch app k1lcz.m pelz;son; hy
and selects the one which they consider best suited for tte:ir wor 1 ef
Extension Supervisor of the region is generally a cc()}-ol;f ed member ﬂ(l)
this Committee. In this way the Land Grapt ) eget a]isu.resl e
selection of only qualified agents and the people in the county have also a
voice in choosing the personality they like.

Programme of Work -—The t}’Pe O.f progmmmei ct?ndugti)d in iln);
county is largely determined by th.e situations that e:u; Oa:]nntiesyh:maa
the people of that county think is important. v.Of'ten t_ti(x:ze e, Tom
Programme Planning Committee made up of lfszesen a; om fo,r "
and young people, to decide upon their proglfunmep WA o yialllr.
It then becomes the rcsponsibihty' of the I‘JXteDSI.(k))Ill ge i rln The
county to carry out this programime 1n the_ best possi Se maln te . the
State Liand Grant College and the Sub]egt-mattgr {)ﬁfna 18ts ;n e
College act in an advisory capacity and help in Ig&kllngL V\;Sthlérgft::slilﬁz
more useful and successful. According to Federa e R

in general charged with the responsibility “to aid in di using
agents E:krle : cople of the United States useful and practical information
2;nzslg)jecisprel§ting to Agriculture and home economics and to encourage

application of the same.”

‘oblems may be different from State.to State or
'gltfgiﬁgin?ecoﬂgﬁes, thereyis however uniformity in the edu-
even 11 3thods used. Extension workers use sucp _methodg as
e trati ns, meetings, farm and home visits, leader training meetings,
demonstmtl(;ls ’letters di,st.ribution of bulletins,.p.ress releases, films,
telephOfl o olc’)ur slidés radio programines, television programmes and
Blm st‘ups,.c ble form ’of visual aid. At the back of the County agent
every 1magina t-matter specialists in the State a,nd.Federa.l offices who
are the subjec ith the different experimental stations and keep the
work Flosely le's constantly informed on research resul.ts which can be
extelnswn IViVe‘:ir a;ld also help the agents with urgent technical problems,
easily app

number of progressive farmers,
1 leaders :—There are & { .
Use Of Zocadaught ers, business men, who help in the_ extension
fa,rmer.s' le;s’county but do not receive any remuneration. They
work in eac
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have special pride, a community spirit and like to be of scrvice.
On an average therc are about one lakh such local leaders who
help in the extension work in U.S.A. Special training camps for local
leaders are held in each State. It has been found that on an average
local leaders spend equivalent to about 15 days a year in helping the
extension work in their comwmunities. This amounts to 15 lakh days of
free help which, if turned into money, is equivalent to the entire
Extension Budget of U.S.A. Ixtension agents make maximum use of
local leadership for help in lmproving the welfare of the people in their
county.

Farm family approach.—Fruitful extension educates the whole
family. Extension work in U.S.A. is now for the whole farm family,
Although extension work among farmers, farm women and youth
appears to be separate at first glance, there is much over lapping and
integration in the family approach of extension work. There are over
15 lakh women enrolled in the home demonstration clubs in different
States of U.S.A. One of the outstanding projects in extension work
deals with the children of the family through 4-H Clubs. The 4-H's
stand for Head, Heart, Hand and Health. 4-H Club work for boys
and girls of 10 to 21 years of age is for the all round development of
young people and there are special extension agents for this work with
young boys and girls. Nearly one-third of the time of all the Extension
agents in U.S.A. is given to work with rural youth and it is the most
popular phase of extension work. There are 20 lakh boys and girls
enrolled in the 4-H Clubs, whose different projects in Agriculture,
Animal Husbandry and home making are designed to develop leadership
and to create interest and favourable attitudes toward the use of
scientific information. By the learning by doing method *’ the boys
and girls gain much satisfaction and knowledge, develop initiative and in
later years have great confidence in scientific information.

Adaptability:— Extension is continuously faced with problems
and the job of extension workers is to solve these problems. "The type
and quality of problems vary from year to year and although the pur-
pose and general principles of extension are the same, yet the methods
vary from time to time in order to be effective. In each State in U.S.A.
the methods of extension work are adopted according to the conditions
in the State and the customs of its people and each State does extension
work a little different from the others. Farmers are conservatives the
world over. Till a generation ago, farmers had little faith in the county
agent and his scientific methods of agriculture and animal husbandry.
To day every one finds that majority of farmers in U.S.A. have a high
respect for their County extension agents and have faith and belief in
their methods. This change has come about due to the persuasive

AN INVESTIGATION ON CONTAGIOUS GORYZA IN DUCKS 225

perseverance of the extension workers, the personal service they have
been rendering to individual farm families, the practical technique and
demonstration methods adopted by them and spirit of co-operation
imbided in the extension service which has a high degree of flexibility
in adapting itself to varying local needs and problems.

AN INVESTIGATION ON CONTAGIOUS CORYZA IN
DUCKS IN WEST BENGAL

By

8. N. NanbD1, B.sc., (Cal)) B.sc. (Vet. Sc.) (London) M.R.C.V.8.,
Officer-on Special Duty, Haringhata.

Work in the Diagnostic Laboratory of Bengal Veterinary College
Pathology Department revealed that a large percentage of death in ducks
occurring during winter months and often wiping out entire flocks in
the Gangetic West Bengal is often difficult to ascribe to any specific
disease particularly in the absence of Pasteurella Organisms in heartblood
smears or organ smears, and cultures. Nor do they fit into the typical
picture of nutritional roup.

Curiously enough it has been recorded that a good many carcases

| of ducks may arrive at the Laboratory when there is an out-break of

Ranikhet disease in fowls. The latter being out of the question in
ducks and true Pasteurellosis being rare in West Bengal, Mittra (1954)
opined a majority of such cases to be due to salmonellosis in ducks.

" But pending further confirmation of the same on accurate data, the

following observations can be recorded in support of Elliot and Lewis’s
views as quoted by Hutyra, Marek and Manninger.

Two different outbreaks of duck mortality of obscure etiology
were examined in the Pathology Laboratory of Bengal Veterinray College,
Belgachia, Calcutta during January 19556, Clinical cases revealed the
presence of clear ropy catarrhal discharge from the nose, and yellowish
diarrhoea in about fifteen percent of ducks on the farm affected and
history of spread of infection, and short duration of the disease for 24 to
48 hrs. Post-mortem revealed no outstanding lesion except slight con-
gestion of intestines and empty heart. Smears of inpressions from endo-
cardium of heart, liver and lungs revealed complete absence of bipolars.
Faeces examination did not reveal anything notable. Examination of
the Farm conditions, revealed that the birds were huddled up in a
place exposed to the cold north wind of January, in improvised hut-
ments the temperature of which was the same as the chilly outside.
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As a precautionary measure the clinically sick ones were isolated
and the healthy ones, numbering cighty, were carried to a nearby r;om
protected from cold wind. They werc given sulphamezathine soluble in
15% strength in drinking water as an antiseptic, and kept on clean floor
Warmth was provided by two protected lanterns hung up from thé
ceiling at night, And, boiled minced meat up to 5% was incorporated j
the food of unaffected birds. Siwilar hygience measures were ptai;en f:)n
the sick ones, which as well as the suspected sick ones were fivell;
Penicillin in 50,000 units subcutaneously and repeated the nextgda
The result was a miraculous cure of the affected ones as also t}f'
epidemic was, brought under control. Three untreated cc,)ntrols died ir(i
36 hrs. time.

Summary

Outbreak of infectious coryza in ducks originating from common
cold with symptoms of nasal as well as intestinal catarrh and negative
heart blood is being reported to occur in West Bengal during winter
months with often high mortality.

The cause is considered to be due {o exposure to cold
body resistance from lack of proper nutrition. Hy
cleanliness, warmth and food, when provided, along with Penicillin
therapy helped to control the outbreak. Tixpenditure on Penicillin
therapy was about three to four annas per bird in all.

and reduced
gienie control with

The disease bears similarity to infectious coryza in birds as i
occurs in Germany and Russia reported earlicr, Tt ig likely that foil
ing neglect and exposure to cold wind in Winter and lack of nour('nlvl-
ment ordinary cominensals in the respiratory tract, of the Haemo hlj 5
group, assume a pathogenic role in Infections coryza, phttus
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SOME OBSERVATIONS ON OVARJIAN ACTIVITY
CORNUAL PREGNANCY AND SEX RATIO IN THE
INDIAN BUFFALO (BOS BUBALIS)

By

Y. DAMODARAN, G.M.V.C., B.v.8C.,
Madras Veterinary College.

Review of literature.—A perusal of the literature revealed several
observations on the relative activity of the ovaries, situation of the
foetus in the uterine cornu and sex ratio of progeny in the cow, but
little data was available in other species of domesticated animals,

Stalfors (1916) found the right horn to be gravid in 62-5% of the
923 pregnant cows examined andin all of them ovulation had taken
place in the corresponding ovary. While making a random examination
of 100 pregnant cows, Palmer (1926) observed the foetus in the right
horn in 60} of the cases with ovulation taking place in the ovary of the
same side; 56% of the bull calves and 64-7% of the heifer calves
developed in the right horn and the rest in the opposite horn. There
were, in all, 50 bull calves and 51 heifer calves (one cow produced twins)
giving an approximately equal sex ratio. Of the ova produced in the
left ovary, 55% developed into males and 45% into females. Runge
(1932) regularly observed corpus luteum in the right ovary of pregnant
cows. Ovulation was noticed in the right ovary in 58% of the 704
pregnant cows examined by Clark (1936). He found the sex incidence
of males and females to be 52% and 48% respectively; 42% of the males
and 40% of the females developed in the left uterine cornu and the rest
in the right cornu. Of the ova produced in the left ovary, 53% deve-
loped into males and 47% into females and from the right ovary 51%
developed into males and 49% into females. The incidence of twin
pregnancy in cows was found to be 3-0%. Schramm (1937) found the
right horn to be gravid in 60.5% of 1213 cows examined and the ovum
had come from the corresponding ovary in all the cases. Nigg (1944)
believed that the right ovary was dominant and the left ovary funetioned
less efficiently in the cow. Asdell et al (1949) found recent ovulation in
the right ovary in 10 out of 18 heifers (55.6%). Melton et al (1951)
examining 18 heifers and cows found the right ovary to be active in
68% of the cases. ‘

Curson (1934 a,b,) reporting on 48 pregnant Merino ewes found
the incidence of twin pregnancy to be 10.4%. The right ovary was
active in 53.3% and the left in 46.7% of the cases. In single pregnancies,
the embryo developed in the right cornu in 60.5% and in the opposite
cornu in 39.5% of the ewes. - The disparity in ovarian activity and,

9
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cornual pregnancies, in these pregnant cwes, was due to
ovurn. Iwanoff (1941) recording his observations on 3871 pregnant
native ewes, stated that the right ovary functioned more efficiently as
55.2% of the Corpora lutea were present in it and the incidence of twin
pregnancy was 2.179;,

migration of

Hefeez (1954) reporting
stated that the most reeent ¢
ovary in 75Y of the cascs.

on the ovarian activity in she buffaloes
orpus lutcum was present in the right

Parker (1914) recording the sex incidence in
50.2% were males and 49.8.
of the sexes.

pigs found that
feuntles giving an almost cqual distribution

Materjals and Methods

The female genital organs were collected from buffaloes slaugh.-
tered at the Bareilly abattoir. The ovaries were cxamined for the
presence of corpus lutcum of the last inter-ovalation period and the

uterus for the presence of the foctus. In gravid cases, the location and
sex of the foetus were also noted.

Observations

In the coursc of the investigation, 2705 uteri were examined of
which 306 were found to be gravid, giving a pregnancy incidence of
11-3% in she buffaloes slaughtered for food. The corpus luteum gravidi-
tatis was found in the right ovary in 155 cases (50.7%) and in the loft
ovary in 151 cascs (49.5%). In the remaining 2399 non-pregnant she
buffaloes, the ovaries were found to be functional in 1872 cases, (78.1%)
as judged by the presence of a developing or regressing
in one of the ovaries, and non-functional in the rest (21.9
lmwmaturity, senility or pathological causes.
buffaloes with functional ovaries ovulation
ovary in 990 animals (52.9%) and in the loft o

corpus luteum
46) either due to
In non-pregnant, she
as observed in the right
vary in 882 cases (47,1%)
In pregnant she buffaloes the embryo w
right cornu in 154 cases (50.3%) and in the left cornu in 152 cases
(49.7%). A single case of migration of ovum was noticed, wherein
the embryo was situated in the left cornu while corpus lutuem gravidi-
tatis was present in the right ovary (Damodaran 1955). All the gravid

uteri examined were uniparous and twin pregnancy was not noticed in
she buffaloes.

as found to develop in the

The sex of the foetus could be recognised definitely in only 188
cases (61.4%) out of 306 foetuses examined. Of these, males were 91
(48.4%) and females 97 (51.6%). The left cornu cairied 42 males (46.2%)
and the right 49 (33.8%) while 50 females (51.5%) developed in the left
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i 'oduced in the left
9.5%) in the right cornu. Of t}le ova pr '
ey, f(é 7“£i)developed into males and 54.3% into feglales Whllle from
(t);:rrsiyg’;ht .ovla,ry 51.1% developed into males and 48.9% into females.

Discussion

In she buffalocs, ovulation was observed in the riiht4?;aryTﬁg
and i yary in 1033 cases (47.4%).
s (52.6%) and in the left ovaryin
'11§'5c:?esdegt}(nt thg right ovary was more active than the lef;;l as .h‘gst
1loriaeln observed in cows and ewes. In non-pregnant bttlff:i)lg;sa:lote Se rr1l‘ghis
I 1 i an .
d to be more active than in pregnant :
Ovaaér;eivgzpstESe to the small number of pregnant buffaloes examined.
w

. eloped in the right cornu in 50.3?.(, and in

The‘buﬁfgl«iﬁ)?{r‘zborfy Ehgectmsesl.) Though there was & slight increase
Phe left'ccilli?uornuul pregnancies, it was not as significant as m.covsis
u:l;iivrelsg be:ause of the small number of gravid buffalo uteri available
a
for examination. 0

The sex incidence of the progeny in buffaloes was 48.49% rgaﬁaissi.ai
51.6% females. In view of the sxgall number of _se?(-re'ag int wble
f .tuOSes examined, the slight increase in females was ?nmggltcb ond
t?lz distribution of the sexes might therefore, be considered to be
or less equal as observed in cOWs and sows. f o

Seligson (1895) said that in mammals, males dev‘eloil)ledb r:oﬁrax?k)eEl
i rv and females from the other ovary. Bub in she bufl d"
e varie roduced individuals of either sex as Illas been no@ce in
bos;iovgrlizs Euffaloes like cows, are uniparous almgrx;al(si) ??Vl;lelgtzlze
O i ; ried in cows from 1-3% (Palm R
et gf rtj);:ou; [s)irx:gl[:aazafgev\:;lseioticed in the 306 pregnant buf'faloes
Clark'izg ) This indicated that twinning was much more rare in she
examined.

buffaloes than in cows.
Summary
1. The right ovary was found to be more active than the left
i ;n b;f}flzze:as a slight increase in the right cornual pregnancy.
3. The sex ratio of the progeny was more or 1e?s eq\‘lal.. . _
4. Both ovaries produced ova which developed into individuals of

either sex. -
5. Twin pregnancy was not noticed.

Acknowledgment

thanks to the Indian Council of
ish to express my grateful ’
Agricu{tuv:;j Research, New Delhi for the grant of & Resea:qh



230 THE INDIAN VEBTHRINARY JOUrNAL

Fellowship, Dr. §. Datta, for tacouragement in the work, Sri

M. R. Dhanda and S p. R. K. Iyer for laboratory facilitios and the

Director of Animal Husbandry, Madras for permission to publish this
article,

REFERENCES
1. Asdell, S, A, De Alba, J,, Roberts, s, Joo (1949) Cor. Ve, 39,
389-402,
2. Clark, C, F., (1936) v JoAm. Vet Med, Assoo, 88, 62-65.
3. Curson, H, H., (1934) .

+ Onderstepoort, J. Vet, Se. & Ani, Indus-
try, 3 133-134,

4, ' » (1934, b) 1hid. 8, 477-483,

5. Damodaran, S., (1955) {in press).

6. Hafeez, E, s, E., (1954) Vet, Rec, 60, 264-2¢8,

7. Iwanoff, S, (1941) Yearl, Ver, Med, foag, Sofia. 17, 607-620
Alstract Vet, Buip, 13, p. 107,

8. Melton, A, A., Berry, R, O,

& e 1. Ani, S, 10, 993-1005.
Butler, O, D,, (1951)

9. Nigg, M., (1944) Schwaiz, Apch, Tierheilk, 86, 434.436

Abstract Ver, Bult, 17, p. 240,
10. Paimer, C, C., (1926) . o J.Am, Ve, Med, Assoc,, 89, 297-303,
11, Parker, C, H., (1914) ««« Science Ns, XXXIX, 215 216,
12. Runge, S., (1932) Wiadom, We .

t. I, 156-171, Abstract
Vet. Bull, 4, p, 281,

Deut,” Tierartz, Wschnsghr, 48, 387
cited by Asdel] et, al, (1949),

14.  Seligson, E,, (1895) «. Cent, F, Gynekol, XIX, 590-595 cited by
Palmer (1926),

Monatsch, f, prakt, Tierheilk, 27, 338
cited by Asdel} ¢# oy {1949),

13. Schramm, W, (1937)

13, Stalfors, H,, (1916)

Clinical Articles

A CASE OF TRUE HERMAPHRODITISM IN A GOAT
By

M. N. JAMDAR, ¢-B.v.0, r.a. (Mukt, & Izat.)
Assistant Professor of Anatomy, I, L. Veterinary College, Jabalpur,

The object of this article is to record a rare instance of true
hermaphroditism in g goat, The word hcrmaphrodite has an interesting
origin., It is compounded of twe original Greek nameg Hermes and
Aphrodite which are found in Greel Mythology. The chilg of these
parents partook of the characters of bhe father and mother to such an
astonishing degree that they named thig child g5 « Hermaphrodita.",
which term has since then been used in

medical literature to mean an
individual with both male and female characteristjcg,

The goat in question was slaughter
house, Jabalpur, on 10th January,
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h N Cca b . h
i it 1 tl‘{lct. The se wWas g l()
i ullal‘ltles Of t € genlf& ] l'(Hl i

i te-mortem examination the goat
Enquimegl retﬁiflaidasﬂ;a:n:?etv};?tigut any critical exam.ina.tion of
o Dl o ® %l}fis can be overlooked as of little or no significance
!;he sex organS-f t that a large number of animals are being slaught@red
daily a Of’ thoh &Cb er;ce of any clinical history of th‘e sexual behavmu;
oy {md'm i et{; i assing ofticer is not likely to deviate from his vYor
o e aJl?n::a;b,ud;eofpsuperﬁcial or deep-seated developmental abnorma-
?irtliisni:h?le passing the animal for slaughter.

i inati he material which had plenty of
rficial exawmination of ¢ ‘ : .

i Ozii ?;g):bout it, a ballooned cle.arly rp&lked out ugelgxs;vii?:;
fas‘g;b& urethra, an ill-developed penis (Vide Pla,tel) an wKidne °
o zréither side adhering to the uterus, were clearly seen, y

0 .

\(/)VI;tGh ureters and adrenals were also present.

; : i dhering
p ing and dissecting out the specimen from the a
i lefliel rzlsifcl:gof two ovaries, one on each s1de‘ in the usualll nzi)r;l:g
g(f:ii?(,)n WEL}; also detected (Vide Pl&te).l'tg&clh Z\erjlihxasﬂns:l?ef’t e
ST ing a little lar -1
the size of ;hull))‘;‘";’ t‘;h’gr;’bﬁfd?;znbt?uf and could be seen only Pylh.oldlﬁg
FalloPI&n' f the uterus against light. The testes which were y;ng 3;
that POI‘thD . ries were found attached to the uterus by its latera
tho side of theh OV‘3.~ ht testis was about three times larger than the lef!; ;
ligaments. Tt eu;(xig osteriorly by the spermatic cord about 4% inches in
ench Was 6'01111 5 eeI:ied backward in the direction of the ure?hra. ':I‘I:Ee
length Whlch'proa,clled and its ballooned appearance gave a feehng as if it
uterus wes tbuzwn manipulation it was found to contain only_alr. The
was gmwd,. ]: . as rudimentary and measure:d 2 inches in length
vagina whic Wt rus posteriorly and opened into thg urethra. The
continued the ude bout 3 inches in length in its pelv1§: portion. The
urethra mea,surzs :ontinuous with the penile prethra, Wlthout hypospa.
g? lw.cnutfitshzzszv The prostate was, however, imperceptible.
ias 1 .

: i ther in the same
- f ovaries and testicles toge
lfndlvlldlétn?tf;l tracts, is characteristic of a true hermaphrodite,
emale ’

iti 1 occurrence
; i dition seems to be th(_e Jusua
While mﬁn?ﬁlxﬁ ;ﬁlngdom, true hermaphrod_xtlsm i8 & very rare
lower down 1n't ehi her vertebrates and more particularly in huma,p
phenomenoll\lr énmani such cases appear to have been recorded in domest;.
subjects. No

cated animalﬂ-f the cases of hermaphrodites that are occasionally cited
Most o
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which, in technical parlance, and also called “ intersexes ”. In pseudo-
hermaphrodite the germ gland or gonad is of one sex and the accessory
genital organs belong either to the opposite sex or to both. The
pseudo-hermaphrodites arc often spoken as male or female according to
the sex of gonad present. In the male pseudo-hermaphrodite, there will
be testes which secldom, if ever, fully descend into the scrotumn ; there is
underdeveloped penis and scrotum ; prostate, seminal vesicles and vas
deferens are associated with uterus, vaging und fallopian tubes, In the
female pseudo-hermaphrodite, e.g. in the frec-martin, the distinguishing
character is the presence of ovaries which arc in their normal position
while the uterus and vagina are underdeveloped, and the presence of a
prostate and hypertrophied clitoris are often the only perceptible male
accessories.

Having known the characteristics of a true hermaphrodite as
against false hermaphrodite, it will be evident that the case of the goat

referred to above satisfied the conditions of true hermaphrodite, in
that : —

(1) Both ovaries and testicles (Vide Plate) were present,

(2) Both the testicles were seen to be retained in the abdominal
cavity.

(3) Uterus was present.

(4) Vagina which was rudimentary opened into the urethra,

(6) Fine tortous Fallopian tubes could be seen,
mentioned, when held against light.

(6) Penis was in a relatively underdeveloped condition.

(7) The pelvic urethra was continuous with the penile urethra
without hypospadias.

a8 already

I am much thankful to Capt. Anang, Veterinary Officer, Military
Dairy Farm, Jabalpur for supplying me the material for investigation
and also to Shri M. Y. Mangrulkar M.sc., M.R.0.V.S., D.1.v.M., Principal,
M. P. Veterinary College, Jabalpur for help and encouragement in
writing this article,
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OCCURRENCE OF SETARIA CERVI IN THE
LIVER OF CATTLE

By
T. VASUDEV, M.sc., {(Os)

Of the numerous Helminth parasites infesting ungula:es rli:ie

bers of the family filariidae are by far the most 'nnportan . e
N f the genus Setaria are commonly found in the peritoneal
o ; ] --10 :ulates. They are slender and males measure »40 to 60
cuvily o) tlmfu::x;les from 60 to 120 m. m. These worms are milky
" .m..an 1021- and taper towards the hind end, which is spirally coiled,
“‘Ihlte lcilgl? is surrounded by a cuticuler ring which bears dorsal and
3:;311‘1&1] and frequently also lateral plzoxninen.ces. lThe tail of the male
pears four pairs of precloacal and'iour pairs of post chloacal papillae.
The tail of the female may bear spines or conical projection,

The microfilaria of this parasite are found in the circulati'ng
blood of infected cattle. They are transmilted by some blood sucking
insect (Stomoxys Calcitrans). The life cycle is not completely known.

In certain cases, usually in unsuitable host, the worms are carried
to distant foci as “erratic parasites”. They have been recorded.
in testes, eyes and also reported to have been found in the udder
of a cow. 1t isa belief that the worms enter the portal system and
from there they gain access to the other organs of the hody.

Dvuring the course of helminth collection work in the months ofv
April and May 1955 at the various slaughter houses of Secunderabad
Hyderabad (Dn), I collected a specimen from Amberpef_; (Hyd) ‘sla,ughtf?r
house in which the entire worm S. cervi (Syn. 8. Labiato-papillosa) 1is
located in the liver of a Ox. This appears to be the first record of the
occurrence of S. cervi in an atypical foci in cattle in the State. :
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Farm News Release

Growing Mesquite—G i
—Good For Arid And Rar
aqye . t‘ :
(};)aén p:c?igablfy }mhse any arid barren ground, thmel;o[;&t‘}‘]df{-*F&I‘mel‘s
V['lf » ],’ ,].Ol_ glr(zwlng Mes.qulte (Vidayati Khyri, Vil ot o oA
yatr ikar). The tree resists droughty conditions: w Ha,i/ccto babul or
ell,

The tree yields sugar L
\ : gary pods rich in proto VR
feed. The trec yiclds trannin. The WOIOdOi:IDgOZl:{ltf:lO good cattle
: r

Apart from these uses, whe fence '
. ) en planted closely, it e i oo posts,
oo live Berge I closely, it can be trained to form g

Plantations of mesquite can be raise
for cattle feed. Before solwing, t?leb:)ol({;;b:](ll o
and soaked in water for 24 to 48 hour; %)
rubbed to separate it from  the pulp is
nursery first and then transplant th(;

W%

aste lands for fuel and

’1d be broken into piecces

urs Then the seed should be

It is best to sow the seed in

seedlings when ready.—No. 98 )

Poultry Diseases. Early Protestion Ad;(is ,

I . vised :—T iy

gfseel;esjalzéox the usciu'ln.ess of vaceinating their bilrgsl;é};ilxyll?t poqltry-
wl pox, itis common for them t al BH et

discase 0 wuit till the birds

It is better that vaccinati '

) . : cinations are d S
Zi;; lnslg Ranikbet disease can be done when the Oll)liid:arfig . Yaccmatxon
o . Poultry-keepers are advised to get their birds f ? .elght weeks

ey are between two and three months of ao: vaccinated  when
age.

When buying, it is safer to bu
have been protected against Ranikhet
*

y birds which are y
‘ guarant
disease and fowl pox.—No ?L%((i) o
) .
Velvet Beans. A New Gree

. 1 Fodder:—
hew legume plant form Australia ol e
irrigated conditions. ,

%*
*

a or velvet b
‘ ‘ eans, a
does well as green fodder und’er

The crop is a Kharif legm
N L gume. If can be
The seed is drilled in lines two or three feet 3p§rt Kightvy
of.seed vyxll be required for sowing an acre. I Ca.n b ‘Ig tY to 100 Ib,
mixed with maize or jowar. Mucuna is highly nutriti (J srown a;lo.ne or
by the cattle. us and is relisheq

ultivated like COWpea.

A maize-mucuna mixture at i
) ‘ the Indian
Institute, New Delhi, yielded 45 to 50 percentA

average, than the maize-cowpea mixture.--No 103
¥ * ' .

gricultural Research
more fodder, on an

*
*
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Farm Fillers:—For best results, hatch your eggs during the
winter months of October to March.

* * * *

. India claims more than 95 per cent of the international trade in
cashew kernels. In 1948, kernels valued at 15 million dollars and shell
oil worth half a million dollars were exported.

* * * *

The cashew kernel is a very nutritive food. It is rich in protein,
fats, phosphorus, iron and vitamins A and B.

* * * *

On an average, about one lakh cattle worth more than two crores
of rupees die in the Indian Union due to rinderpest disease alone.—
No. 106.

* * * *

In India, hides and skins worth about Rs. 18 crores are produced
annually.

* * * *

Milk production in India amounts to 48 crores and 15 lakh
maunds per day.

¥% * * %

There are over 130 sugar factories in India and nearly 35,00,000
acres of sugarcane are cultivated every year.

* * * *

The warble fly causes a loss in value of skins and hides to an
extent of a little less than two crores of rupees in India every year
No. 112.

* * * *

Gronadnut Haulms. A Good Fodder +—@roundnut haulms are
good forage for cattle. Experiments in Mysore show that when
haulms are partially dried in the open and then stacked and allowed
to cure, a rather dark-coloured hay is produced. The hay, highly
palatable to the cattle, is as good as that of berseem or cowpea.

It is better to handle the produce early in the day for curing.
Frequent handling is not advised in the dry weather, as then the tips
get broken and the leaves are shed.—No. 115.

* * * *

Perennial Fodders. Way to get better yield :—Perennial fodder
grasses yield well if they are properly cultivated.

To get best results, plough the land four times, twice with a soil-
inversion plough and twice with the deshi plough, to give. it a good

10
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bilth. If necessary, break clods with g mallet,
well-decomposed cattle manure per acre if sullage or sewage irrigation is

not available, and spread and cover the manure by working with a

plough. The soil should be then thrown into ridges and furrows 23 ft.
apart.

If a rapid growth of the
ammonium sulphate per acre in t

The best time for harvest g just before the grass flowers.
No. 117,

Apply 25 tons of

grass is desired, apply 25 to 50 1b. of
he irrigation water,

Farm Fillers :—In India,
alone is estimated at about 171
of rupees,

loss in milk production due

to rinderpest
akh maunds, worth more th

an 3% crores

* ¥ *

By inducing anaerobic fermentation of cowdung, a gas containing
methane and hydrogen can be produced for use ag gn illuminant in
mantle lamps,

*

India is the largest single sugar-producing country in the world,
possessing 30 percent of the total world cane-acreage.

Compared with potato, sweet potato is ri

i cher in carbohydrates,
calcium and vitamin A, No, 118. ‘

———

Association News

MADHYA PRADESH VETERINARY ASSOCIATION

Proceedings of the meeting of the Exe
held on 8-4-1955,

The first meeting of the members
of the Madhya Pradesh Veterinary A

M. P. Veterinary College, Jabalpur, with Shyi M. Y. Mangrulkar, the
Vice-President of the Association i

0 the chair in the absence of the
President Shri R. N. Pendharkar. The following members Were
present :—

Shri R. S. Rangan,
» K. V. Deshmukh,
» V. N. Sarma )
»  C. N. Kelkar |
» G. K. Rayalkar
» 8. L. Choubey r Members,
» 8. 8. Chatty
» L. V. Salpekar J

cutive Committee

of the Executive Committee
ssociation wag held in the

Secretary,
Treasurer.
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The meeting started with a short speech ’py the Ch.alrmarfl. He
said that this is the first meeting of the Executive Commltteg a tez sot
many years, most probably after 1936, and as suqh Was an 1mpokr an
one. He also informed that the President had permittad hxr}l tf) t?' e 12p
all the subjects proposed in the Agenda, and that a letter of mvxtablontho
Shri G. G. Oka to attend the meeting has also been sent by the
President.

After tracting business of routine_ nature, the lmcfaetmg coni
sidered the question of paucity of meed personnes (Zr se\ée;ao
important posts. The meeting felt that in order .that the "ta e nctee sy
more depend upon outside candidates "for manning superior pgs s, the
department should depute as many Qfﬁcers as possible ff)r un tergomg

arious kinds of P. G. training in India and also abroad in .V.'e erinary
. d Animal Husbandry subjects. Application for such training at the
::pense of the officers themselves should also receive the encouragenzeﬁt '
they deserve and not turned down on the plea that th'efay ctzi]n.not te
spared. The meeting appealed to the Government to rectify this state

of affairs.

Most of the other items on the agenda are to be taken up at the

next meeting. R. 8. RANGAN,

Secretary.

,

Txtracts

The following article appeared in the Evening News of India
dated 10th Sept. 1955.
Veterinarians are important to Agriculture in U, S.

The 12,000 Veterinarians in the United States de.serls;e mucg I(1)f
the credit for the progress that has been mac'le l?y agr};u lzire. : e
ion’s farmers depend upon them to keep their 11ve'st‘oc and poultry
}I:a:,llct)}?ys to prevent costly epidemics and to administer to maimed
€ y
imals. . .
ani Although most veterinarians are gngz'mged iz.1 caring for (;u;llma.ls,
d off the farms, many carry on act1v1t1es. which s_af.eguay uman
healtk In this capacity they serve as food inspectors in private food
h_ealth.. no erations and in the nation’s armed services. Sor.ne are
(;;ssp e:ftl;]ri ofpmeats and animal carcases being prepared for meat in the
natigm’s packing plants. .
Others are milk and dairy inspectors ajnd samtar'y oflﬁce:s foé'
states and municipalities and for private milk and dairy plants an
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processing organisations. Still others are manufacturers of vaccines
and other medicines for animals, ’

Must Receive Degree

Before he is permitted to practice, th inari
‘ 8 » the veterinarian must receive
the degree of Doctor of Veterinary Medicine from one of the 17 Veteri-
nary Colleges of recognised standing in the United States ‘This nmeans
he must coxlnplete two years of pre-veterinary study and four vears of
full professional work beyond the secondary school level ¥

For the most part, the Veteri 8 i
agricult‘uml ins§itutions. The 17 renczrgnicszgeig;:t?truct:;lts ?f lflnd-gl‘ar}t
profegsxonal ratings only after a review of their work bS ;}elcmved t.hcn‘
Veter.mary Medical Association, the Bureau of Anim yl I edAmerlcan
veterinary examining board of the State in which the Co?leg: i;l?(t)lc'z;%etdhe

The farmer depends i

on his local veterinari
i ; ¢ narian for emerg
servxcebto h1fs}gmmal§ as much as he depends on his family doctoré’\gﬁcg
amentlhel of his fa_mlly becomes ill or ig mjured. Often he also 1e]
upon the veterinarian for advice in the control of insccts or -
ouble disesnen. ects or communi-

This local service is su
. pplemented by the work of oth i
nTai:lans employed I?y the state or by the U.S. Bureau of Animal Ie;dvlfstte; y
ese men, serving as inspectors and advisers, may be highly);

accomplished specialists in the di i
: ‘ e diagnosis, treat X
various serious diseases. ’ ment and. control of

Special Worker

Their. work has been res i
. ' ponsible for bringing un
control s.'uch former serious ailments as tuberculgsisg Bar(lier g_eneml
mange, tick fever and foot-and-mouth disease. , g9 dlsense,

Although these special workers are achieving great things for U.§

agriculture, the general veterinar it :
! ; Yy practition man w
most closely with the American It)'armer. T, the man who works

day or night, when the farmer hag vexing pr e st pio ot all hours,

oblems with his animals.

‘ And he has probably been the most
sanitation in his community,

there is a lack of cleanlines
average U.S, farm result, in la

' persistent advocate of
He knows thgt disease breeds best where
s—and the immaculate conditions of the
rge measure, from his preachments

Today scores of Ameri inari |

' B ican Veterinaria, i i
technical missions to other countries. e s serving with

: Th
working for the betterment of world agricultsz,e e members of teams

Jorrespondence

[The views and opinions expressed in correspondence are those of the writers
themselves and are not always endorsed by the Editor. Ed.I1V.J.]

The place of sterilisation in mass vaccinations,

It is unscientific and dangerous on some occasions not to strictly
follow the sterilisation of the site of inoculation, the syringe and the
needle, in between two inoculations, in the vast mass vaccination
programme of * Eradication of Rinderpest’ from India, which covers
about one-fourth of the world cattle population.

Various standard veterinary text books prescribe strict asepsis for
subcutaneous injections. But our present day field practice is greatly
divorced from the theory.

It is to be hoped that the Central Rinderpest Control Committee
will give its serious consideration to this situation and prescribe some
standards for field practice regarding asepsis of the syringe, needles and
the site of inoculation in mass vaccinations.

The Interim Indian Veterinary Council
Ref :—Paragraph No, 4 of the editorial, page no, 218 of the November 1934 issue
of 1.V.].

It is stated in the above referred to paragraph of the editorial
“ Tt is well to remember that the claims of only men with experience,
capacity, moderation, tact and patience should be considered and the
best among them chosen .

Only fully democratic constitutions for the differgnt- eteri-
nary Associations with provision for elections of akdbh
through postal ballot can achieve this aim at its

Parbhani, }
1st July, 1955.

We regret to note in the Veterinary Récord qated 15th Oc
1955, the sad demise of Professor D. H. Udgll, D.Y M«
(Hons.)., He was a well known figure in the VeteMga
many a position of distinction during his life time. ™3

He was Editor of the Cornell Veterinarian from 1918 to 1939 and
was the author of that great work ‘ The Practice of Veterinary
Medicine "', the sixth edition of which was published only last year and
we had the honour of reviewing it in our journal. He was Professor of
Veterinary Medicine at the New York State Veterinary College, Cornell
University and was for some time Associate Professor of Veterinary
Surgery at Obio University. Since 1942, he has been Professor
Emeritus at the Coronell University. He was 81 years of age. He died
full of years and full of honours and the profession is poorer to-day by
his death. May his soul rest in peace !
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Further particulars on request from the
Representatives and Distributory ;_

Dr. PANGAL'S VETERINARY INSTITUTE,
26, Wallajah Road, MADRAS 3, (S. India).
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