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RETROSPECT AND PROSPECT

THIE BIRTIL of the Indian Velerinary Journal about
of history, which has been duly

33 years ago is now a matter
wes of this Journal for the

recorded from time to time in the p
benefit of the rising generation of the Indian Veterinarians. Our
Silver Jubilee Number (July 1949) gives an exhaustive account of
the trinls and tribulations, the Journal had to go through in the
early years of its existence. A few copies of that number are

still available with us for sale at Rs. 5/- a copy. Thenew

entrants to our profession after 1949 may do well to get a copy

each for his/her private library.

The Indian Veterinary Journal is a monumental edifice,
which will stand to the credit of the All-India Veterinary
Association through ages to come. Perhaps we are too near the
events of history to get a proper perspective and appreciate
them. But the impartial historian of the future will not fail to
t part played by the All-India Veterinary

appreciate the grea
velopment of Veterinary Science in this

Association in the de
land.

This Journal was practically started as a labour of love
s to the present day more or less on the same lines,
it was so and continues to be so. If it was
might have been

and continue
It is just as well
started as a business proposition, its history
difterent. But events arc marching 100 fast now a days and the
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Indian Veterinary Journal has to assume greater responsibilities
on behalf of the profession.  This has heen exercising the minds
of all those who arc actively connected with the publication o‘f
this Journal and scveral schemes are under consideration.  Time
may not be far off when the All-India Veterinary Association will
have to decide definitely the future set-up of this Journal, Be it
remembered that it is the sweat of the honorary \\'orl\'cré and the
unstinted support of the profession that kept this Journal alive all
these years. Sllvcr and Gold, it had none; but it had what is
far more precious, the love of the entire profession which made it

possible for such dedicated service on the part of all concerned

; ?f late, there has been a growing demand to convert this
ournal 1uto a monthly, Its popularity amones o
increasing circle of scientific wogl{(%rs, is ilsom(():htshte L:‘r:croeﬁvu
Judging from the rush of articles received now a days \vc‘sz].
confident we can take the next step of converting th,is into a
monthly. In fact there should be a scetion in our Journal fo‘r
extracts and abstracts, which we are not able to do because of the
limited con.ditxons under which we are working now. However
we are taking all steps possible, to achieve this object in the near
future and we look up to the profession to help us in the matter
They can do thi§ in two ways. First, they can help us to en]ist.
more number of subscribers, through their personal efforts and
influence. Each one could try and add one more at legst to our
list. If this is done we would have doubled our circulation; -Is
it too much to expect this of our profession? We hope not
Secondly they can help by clearing up their own arrears of dues.
immediately. On this question of arrears, we are experiencing
insurmountable difficultics. - Perhaps it is our own fault ¢, Somi
extent. We have not been very prompt in sending our bil|g and
that is due to an under-staffed office. Even so, the members of
the profession could help us a lot by sending in their subscription
without waiting for our bills and reminders. ]

Again they can help us by honcuring the V, p. p when
sent at the beginning of cach volame. It has beep Our’ bt
experience year after year, to get back a large proportion of such
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V. P. P’s returned as ‘refused’, thus causing us great financial
loss. So we propose stopping this V. P. I, system and insisting
on pre-payment of subscriptions.  We¢ appeal to all our subscri-
bers to help us in the matter.

Next, the Veterinary Assistant Surgeons who get this
Jowrnal supplicd frce by the Government have a great moral
responsibility in the matter. They have to keep them safe, bring
them to account and hand them over to their successors for
subsequent stock verification certificate,  Any negligence on their
part leads to endless trouble when our bill 1s presented to higher
authorities. We are sometimes asked to re-place a number of
our back issues on the plea of their not having been “received ”.
This strange request and intimation comes to us after a lapse of
nearly one year or more in most of the cases, Our embarassment
can better be imagined than described. We try to oblige as much
as possible; but there cannot but be a lindit on all such cases of
replacement.  \We wish to assure our subscribers that we are now
taking cvery possible care at our end to look to the safe
despatch of our Journal, under personal supervision. ~ We appeal
to one and all of our subscribers to ensure similar safe receipt at
their end.

The Indian Veterinary Journal is now being released
regularly‘in the first week of its month of publication and as
such it must be possible for our patrons to keep a watch and
inform us of all such cases of non-receipt of the Journal, before
the month is out. Similarly intimation of change of address may
be prompt and not delayed. We should not be held responsible
for losses in postal transmission and threatened with withholding
of payment on that score. Addresscss when intimated may be
written in block letters to avoid mis-reading of names.

Now we propose to bring about a slight change in the
numbering of our volumes. At present our Journal year is from
July to June. This is inconvenient in more ways than one, We
wish to bring our Jowrnal in linc with other scientific publi-
cations of the world by adopting the calendar year. Incidentally
it will meet the trade requirements of our Advertisers and the
wishes of most of our foreign subscribers, Hence the next number
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viz. Vol 33 will begin in July 1956 as usual but end in December
1956 apd consist only of 3 numbers. The subscriptions, both
received and claimed will be adjusted suitably, The subsequent
Voluine viz No. 34 will begin from January 1957 and follow the
calendar year thercafter with each volume.

. : . We request our
subscribers to note this change in particular.

Next the question of converting this Jouwrnal into a
monthly depends largely on the response we get from the
profession to our appeal on the lines indicated above and also on
the continuity of volume of articles of quality received for publi-
cation. This will be studied carefully for some more time
before a decision is taken,  With it is also involved the questiox;
of increased rate of subscription and the re-organisation of the
Editorial staff and office. All these are receiving the careful
consideration of the Council of the AllIndia Veterinar
Association and we assure our readers that nothing wil] be dony
in a hurry or in a hap-hazard manner. We only look for\;ard t(e)

the continued, or should, we say, to the increased support of th
profession. €

Long live the Indian Veterinary Journal!

NOTICE

Please note the proposed change in the ‘Volu
me

Year’® of the Indian Veterinar
y Journal,

Details are
given in the Editorial.

order form enclosed and arrange to remit theijy subscri
. . subscrip.
tions in advance. The V.P.P. P

Please see editorial.

g
i Our subscribers arc requested to f] in the monev
i ney
3

system is discontinued, %

mewwwwwwww PP
i VV\J\MW
[ a
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A VALUABLE WARNING

It has become quite common these days to speak of
Laboratory work and Field work, Fundamental Science and
Applied Science, Research work and Field Investigation work,
Animal Husbandry and Disease Control etc, as if they are pairs
of opposites. Men engaged on such work often give one the
impression that they consider their respective field as an exclusive
privilege or a sanctum-sanctorum, which should not be allowed to
be defiled by inquisitive workers of other fields. How unscientific
is such an attitude is clear from a lecture delivered by
Mr. J. E. Lancaster of F.A.O. which we publish in this issue.
How work in one field is dovetailed with the other; how oneis
inter-dependent on the other : how one cannot exist without the
other and how any form of Animal Husbandry work cannot pro-
gress without proper disease control programme, are all well
brought out and implied in that article. In an unobtrusive
manner, Mr. Lancaster clearly states that “there must be 'a
very close co-ordination between the Laboratory and the field.”
He then suggests that there should be.a diagnostic Laboratory
Unit attached to each farm. '

Nothing could be more harmful to the advancement of
Science than this tendency on the part of scientific workers to
assume the role of split personalities and trying to keep them-
selves in water-tight compartments. "

When the country is planning for expansion of Poultry
Development on an un-precedented scale, Mr. Lancaster’s
warning on what he calls ‘Laboratory contamination’ has not
come a day too soon, Itisa valuable warning which should set
people thinking. It should not be viewed asa “Damper” or
the impression of an inconvenient pessimist, It is a caution signal
against possible pitfalls, which should be. welcomed by our
master-planners and their technical staff. Waith the Increasing
use of developing chick embryo for preparation of vaccines
of several virus diseases of poultry, the chances of contami-
nation at Laboratory level from other egg transmitted poultry
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pathogens should always be borne in mind and the needful done.
Mr. Langaster draws pointed attention to Pullorum disease,
visceral form of Leukosis, Infcctious Bronchitis, cte.

He has touched upon various other useful suggestions. He
says “In Thailand we use the combined Newcastle Disease
—Fowl-pox Vaccine for growing stock. Recently we have
vaccinated chicks taken straight from the incubator, with both
Newcastle diseasc vaccine given intranasally and pigeon virus
given by the feather follicle method.”

How practical he is, is cvident from his statement. It
is one problem to produce the vaccine, it is another problem to
organise thc maximum use of the vaccine in the rural arcas. ”
And headds “ A number of trained inoculators with adequate
transport is cssential for a large rural vaccination programme.”

Finally he warns “that unless careful measures are taken,
the large importation of foreign breeds of poultry can increase
the overall poultry disease problem in a country for an indeter-
minate period of time " and thus disappoint and discourage the
_village poultry raisers, He suggests ¢ Controlled quarantine
measures and initial restricted distribution i the country ”
as possible precautions to be taken.

We commend his article to all'our workers in the poultry

field.

Originul Avticles

THE ANATOMY OF A FOETAL INDIAN ELEPHANT

Parr IV
The Muscles, Nerves and Blood Vessels of the Hind Limb and Tail
By
D. MARIAPPA, G.M.V.C.,
Professor of Anatomy, Madras Veterinary College.

[Received for Publication on 30—12- 55.]

The Muscles of the Hind Limb
The Lateral Muscles of the Hip and Thigh

L. Tensor vaginae femoris. (fig. 1.)

The muscle is large and well developed. It is triangular in form,
the apex arising from the external angle of ilium and the base reaching
the middle of the thigh for insertion to the fascia lata. The anterior
and posterior limbs of superficial gluteus are blended with it along its
posterior border. In front of the muscle, the lateral cutancous nerve of
the thigh emerges from its deep face to supply the skin.

Nerve supply—Anterior gluteal nerve.
2. Superficial gluteus. (fig. 1)

The condition of the muscle is identical with that in the ox. It
is V"’ shaped consisting of anterior and posterior limbs arising from
the -external angle of ilium and gluteal fascia respectively. The
anterior limb is blended with the posterior border of the preceeding
muscle, The upper part of the posterior limb is blended with the
anterior border of biceps femoris and the lower part unites with the
anterior limb to blend with the preceeding muscle for insertion to
fascia lata. '

Nerve supply—Anterior gluteal nerve.
8. Biceps femoris. (figs. 1 & 2)

The muscle is long and narrow confined to the posterior part of
the thigh and covering middle gluteus partly. It has extensive origin
from the sacral angle of ilium, transverse processes of sacral and first
4 or 5 caudal vertebrae, sacrosciatic ligament and tuber ischii. The
anterior border above is blended; with the posterior limb of superficial
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gluteus and below is attached to the fascia lata. The lower part of the
muscle as in the ox divides into three parts which are succceded by
aponcurotic tendons for insertion.  The anterior part is inserted to the
lateral condyle of femur and lateral lignment of patella; the middle part
to the tibial crest; and the posterior part to the fascia lata and ““‘Ough
it to the tuber calcis.

Nerve supply——Sciatic and posterior gluteal nerves.

Blood supply—Deep femoral, posterior gluteal and femoropopleteal
arteries.

4. Middle glutcus. (figs. 1, 9 & 10)

The muscle is large and well developed being the largest of the
gluteals. Tt arises from the 1liac crest, gluteal face of ilium, sacrosciatic
lignment and the transverse processes ol sacral vertebrae. The upper
part of the muscle is exposed between the linbs of superficial gluteus
and the lower part is covered by the biceps femoris and it in turn covers
the decp gluteus, sciatic and the gluteal nerves. The muscle hag three
insertions of which one is by a short thick tendon to the suminit of the
trochanter of femur and the other two arc by fleshy tendons to the
lateral face of trochanter and trochanteric ridge.

Nerve supply—Anterior gluteal nerve,

Blood supply—Anterior and posterior gluteal arteries,

5. Deep gluteus. (figs.1& 9)

The muscle is small and completely covered by the preceeding.
It arises from the middle of gluteal face of ilium, iliac shaft and lateral
face of acetabulum. The muscle is inserted by a thin flat tendon to the
summit of trochanter.

Nerve supply—Anterior gluteal nerve,

Blood supply—Anterior gluteal artery.
6. Semitendinosus. (figs. 1, 3, 11 & 14)

It is a long rounded muscle lying behind biceps femoris forming
the posterior border of thigh. The muscle arises by a sinall fibrous
tendon in common with biceps femoris from first 3 or 4 caudal vertebrae
and by large fleshy tendon from the ventral aspect of tuber ischii.
Both the tendons unite to form the body of the muscle which runs
behind biceps femoris along the posterior border of thigh. It gradually
gains the wedial aspect of leg and divides below the stifle into anterior
and posterior parts,
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The posterior part unites with the corresponding part of gracilis
to form a round fibrous chord which descends down, expands and is
inserted to the I metatarsal. The anterior part of the belly expands
which is succeeded by a thick flat tendon that detaches a wide slip for
insertion to the medial face of tibia above its middle and descends along
the medial border of tibia to its lower end being attached along the
border.

Nerve supply—Sciatic nerve.

Blood supply—Posterior gluteal artery.
7. Gemellus. (fig. 10)

The muscle is small covering the lateral face of the ischial shaft
from which it arises, It is inserted to the upper part of the trochanteric
fossa. ‘

Nerve supply—Sciatic nerve.
Blood supply—Posterior gluteal artery.

Medial Aspect of Thigh
FIRST LAYER

8. Sartorius. (figs. 2,3 & 11)

Sartorius and gracilis muscles in the elephant are shifted caudal-
ward confined to the posterior part of the thigh exposing the femoral
structures (artery, vein and nerve) unlike in the ox and hence there is
no femoral canal.

The muscle is thin and flat, arising by an aponeurotic tendon
from the posterior part of the pelvic symphysis. The muscle fibres
arise from the upper third of the tendon and the belly below becomes
wide and flat and blends with the belly of gracilis partly covering the
semimembranosus. The tendon of the muscle separates itself from
gracilis and is inserted to the upper part of the medial border of tibia.

Nerve supply—Obturator nerve.
Blood supply—Deep femoral and femoropopleteal arteries.

9. Gracilis. (figs. 2,3 & 11)

This is a large flat muscle arising by two muscular heads. The
small anterior head arises from the pelvic symphysis behind the
preceeding and the posterior large head from the ventral aspect of tuber
ischii. Both the heads unite and form a flat belly which blends in
front with sartorius. The muscle is placed behind semimembranosus
and medial to semitendinosus with which it forms the posterior border

2
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of thigh, Lower down its tendon separates itself from sartorius and
divides into anterior and posterior parts. The anterior part is narrow
and flat and is inserted to the medial border of tibia below the
preceeding. The posterior part is thin and wide which unites with

the corresponding part of semitendinosus for inscertion to the I
metatarsal.

Nerve supply—Sciatic and obturator nerves,
Blood supply—Deep femoral and femoropopletal arteries.
SKECOND LAYER

10.  Pectineus. (figs. 2 & 10)

It isa small conical muscle arising from below the pubis and
inserted to the upper part of medial face of femur. The femoral struc-
tures cross over the muscle.

Nerve supply—Obturator nerve.

Blood supply—Deep femoral artery.

11, Adductor. (figs. 2 & 10)

This is a large muscle arising from the anterior part of pelvic
symphysis behind the preceeding. The lower part of the muscle divides
into two parts for insertion to the medial face of femur below and

medial to the preceeding. Liower part of the muscle is crossed by the
femoral structures.

Nerve supply—Obturator nerve,
Blood supply—Deep femoral artery.
12. Semimembranosus., (figs. 2 & 10)

Very large muscle completely covered by sartorius and gracilis.
It does not form the posterior border of thigh with semitendinosus as
stated by Kales. It arises from the posterior part of the pelvic
symphysis and ventral aspect of ischium  The lower part of the
muscle is crossed by the femoral structures. The femoral artery pierces
the lower part of the muscle to reach the gastrocnemeus. The muscle
is inserted to the posterior face of femur from below the neck, to
medial condyle of femur. Quadratus femoris is encircled at the. origin
of the muscle.

Nerve supply—Sciatic nerve.
Blood supply—Deep femoral and femoropopleteal arteries,
13. Capsularis. (fig. 9) .

The muscle is well developed and is large.r than that of the fore
limb being 1-5 cm. wide and 5 cm. long. It is placed between rectus
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femoris and illacus on the anterior aspect of the hip joint. It arise.as
from the anterior border of ilium above the‘cotyloid rim and is
inserted to the capsule of the hip joint and the anterior face of femur
medial to that of iliacus.

Nerve supply—Crural nerve (?)

Blood supply—Anterior femoral artery (?)

THIRD LAYER
14. Quadratus femoris. (fig. 10)

The muscle is placed below gemellus. Itis a large thick band
arising from the ventral aspect of ischium being encircled by the
origin of semimembranosus. It isinserted to the trochanteric fossa
deeper to gemellus.

Nerve supply—Sciatic nerve.

Blood supply—Deep femoral artery.

15. Obturator externus. (fig. 10)

This is small placed under the preceeding. It arises from the
ventral aspect of pubis and ischium andis inserted to trochanteric
fossa by a wide fleshy tendon below the preceeding.

Nerve supply—Obturator nerve.
Blood supply—Deep femoral artery.

16. Psoas magnus. (fig. 10)

After the study of abdomen and pelvis, a complete account of the
muscle will be given. At present, its tendon uniting with that of
iliacus to form iliopsoas is seen. It is inserted by a narrow tendon to
a small rough ares representing the medial trochanter of femur.

17. Iliacus. (figs. 2 & 10).

After the study of pelvis details of its origin and position will be
available. At this stage, its wide fleshy tendon is seen uniting with that
of preceeding and is inserted to the medial face of femur below the
preceeding.

ANTERIOR ASPECT OF THIGH
18. Quadriceps femoris (figs. 2, 9 & 10)

This is a large muscle covering .the anterior, medial and lateral
faces of femur, being identical with that of ox and horse and consists of
four heads,
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(@) Rectus femoris: This head is large and rounded. Tt arises
from the anterior border of ilium. Its bell
covered on the sides by the two vastii.
base of patella by a thick tendon.

Iy is included and
It is inscrted to the

(6) Vastus cwtcm.ms it is large and quadrilateral, It arises from
the lateral face of femur from below the trochanter to the

lateral condyle. Its tendon blends i
‘o : with that of :
and is inserted to the lateral border of patella. of breceeding

(¢) Vastu's iternus @ It is similar but smaller than preceeding
It arises from the medial face of femur from below the.
neck to the medial condyle. Its tendon blends with that of
rectus femoris and is inserted to the medial border of patella.

(@) Vastus intermedius: The muscle covers the anterior face of

femur and consists of {wo par \ i
m . parts. The medial part is large
arising from the anterior face of fermur. The lutlera,l part gis

small arising from the upper par
part of the lateral f d
partly from th.e lower part of the anterior face ofacfzn?llllr
The tendon is blended with that of rectus feworis and
vastus externus :J;nd 1s 1nserted to the base of patella,
Nerve supply—Great crural nerve.
Blood supply—Anterior femoral artery.

19.  Articularis genu. (fig. 9)

This is a small thin muscle of two narrow lo
L £ ng band
lower parts of vastus intermedius. The muscle ﬁ%res ari:eu?fcfrz :Ee
lower part of the anterior face of femur and are inserted t the
femoropatellar capsule above the base of patella. o e

Nerve supply—Great crural nerve,
Blood supply—Anterior femoral artery,

The Muscles of the Leg and Foot
(Dorsolateral Group)

The muscles are arranged from without inwards,
20. Peroncus longus. (figs. 4, 11 &'14)

Thisis a long conical muscle on the lateral \
It arises from the lateral tibial condyle. The l;zfl(;z:‘ll;rf :)hlel ]eg.
succeeded by a flat tendon about the middle of leg, passes beh'edy 18
lateral malleollus in a groove with the tendon of succeedin ind the
both being enclosed in a synovial sheath. The tendon turns bihifﬁgs:ﬁe
hock, detaches a slip for insertion to the V metatarsal, rupg medialwarg
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under abductor and adductors of the V digit, passes under the plantar
ligament, runs across the plantar facc of hock and is inserted to the
I metatarsal.

Nerve supply—Superficial peroneal nerve.
Blood supply—Anterior tibial artery.

21, Peroneus breves. (figs. 4 & 14)

The muscle is larger than the preceeding, placed under it. The
muscle fibres arise from the lateral face of shaft of fibula. The belly
of the muscle is succeeded above the lateral malleolus by a tendon
which has a narrow fibrous part in front and a fleshy part behind. The
tendon passes in a groove behind the lateral malleolus with the tendon
of preceeding encloscd in a synovial sheath. Below the malleolus, the
tendon is directed forward and passes under tendon of communis
digitorum. The fibrous part of the tendon is inserted to the lower part
of the IV metatarsal. From the deep face of the tendon, a narrow
tendon arises above the alleolus which is inserted to the upper part of
the V metatarsal in front of the insertion of the preceeding muscle.

Nerve supply—Superficial peroneal nerve.
Blood supply—Anterior tibial artery.

22. Peroneus anticus. (figs. 4, 11,13 & 14)

This is a narrow fusiform muscle placed between the preceeding -
and communis digitorum with which it is partly blended. It arises in
common with communis digitorum from the lateral tibial condyle,
anterior border of fibula and the tibiofibular membrane. Its tendon is
fleshy which runs in front of lateral malleolus and the tendon of
preceeding muscle, passes under the tendon of communis digitorum
and descends on the IV digit and is inserted to the upper parts of IV
and V metatarsals.

Nerve supply—Deep peroneal nerve.
Blood supply—Anterior tibial artery.

23. Extensor communis digitorum. (figs. 4 & 11)

It is the largest muscle in front of tibia. It arises by a wide
tendon from the lateral tibial condyle and lateral face of tibia. Its
muscular belly is large, uniformly cylindrical and placed between
preceeding and tibialis anticus. About the lateral malleolus the belly
divides into two parts-medial and lateral which are succeeded by wide
tendons. The medial tendon detaches a narrow tendon to II digit and
a wide tendon to III digit. The lateral tendon detaches a fine narrow
tendon to III digit, a wide tendon to IV digit and a narrow tendon to
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V digit. The tendons of IV and V digits detach slips to LI phalanges of
the digits. The tendons arc inserted to the terminal phalanges of II,
III, IV and V digits.

Nerve supply—Dcep peroncal nerve.
Blood supply—Anterior tibial artery.

24, Tibialis anticus. (figs. 4 & 11)
It is a narrow conical muscle placed medial to the preceeding.

It arises from the lateral face of tibia and at the medial malleolus
its belly is succeeded by a thick round tendon which descends over the
II digit and is inserted to the IT metatarsal and I phalynx of the digit

Nerve supply—Deep peroneal nerve.
Blood supply—Anterior tibial artery.

95.  Hxtensor brevis. (fig. 7T & 14)

The muscle lies under the tendons of communis digitorum and
covers the dorsal aspect of tarsus and metatarsus. It has -two heads—
lateral head small and fusiform arising from the body of oscalcis and
the medial head large and quadrilateral arising from the anterior face
of astragulus. The lateral head is inserted to IV metatarsal and itg
I phalynx. The medial head is inserted to the III metatarsal and itg
I phalynx.

Nerve supply—Deep peroneal nerve.
Blood supply—Anterior tibial artery.

(Plantar Group)
26. Gastrocnemius. (figs. 5 & 10)

The muscle is ill developed. It has two heads of origin.

() The medial head is large arising from the posterior aspect of
medial condyle of femur. The muscular belley is flat anqd
fusiform which is isucceeded by a flat tendon about the
middle of leg. The tendon is directed to the lateral aspect of
tubercalcis.

() The lateral head is very small and vestigeal. It arises by a
minute fleshy tendon from the head of fibula and is succeeded
by a small fusiform belly which lower down becomes very
thin and flat followed by a thin tendon which joins the
tendon of lateral head for insertion to lateral aspect of
tubercalcis,

THE INDIAN VETERINAKY JOURNAL
Vol. XXX

No. 6

The Anatomy of a Foetal Indian Elephant

The Muscles, Nerves and Blood Vessels of the Hind Limb

and Tail



Vol, XXXII THE INDIAN VETERINARY JOURNAL

No. 6
The Anatomy of a Foetal
Indian Elephant
The Muscles, Nerves and
Blood Vessels of the Hind Limb
and Tail
e\,

PHE ANATOMY OF A FOBTAL INDIAN BLEPHANT 415

Nerve supply—Internal popliteal nerve.
Blood supply— Femoropopliteal artery.

97. Plantaris. (figs. 5 & 10) (Superficial flexor of the digit).

This is a slender fusiform muscle arising from the posterior
aspect of the lateral condyle of femur. Its muscular belly is flat and
fusiform which is succeeded by a thin flat tendon about the middle of
leg. The tendon is directed medialward under the tendon of preceeding,
passes medial to tubercaleis and expands into a thin membranous web
which passes deeper to the digital cushion and detaches thin wide slips
to II, III, IV & V digits for insertion to their terminal phalanges.

Nerve supply—Internal popliteal nerve.
Blood supply—Femoropopliteal artery.

28. Soleus. (figs. 5 & 13)

The muscle is large and greatly developed unlike in the planti-
grades. It is placed deeper to the medial head of gastrocnemius. Its
tendon of origin is narrow and aponeurotic arising from the head of
fibula. The muscular belly is large, thick and fusiform. It is inserted
by a thick wide fleshy tendon to the summit of tubercalcis.

Nerve supply—Internal popliteal nerve.

Blood supply—Femoropopliteal artery.

29. Flexor digitorum brevis.

The muscle is placed under the tendon of plantaris. It arises
from the fascia over oscalcis. Its fleshy tendons cover the sheaths

for the tendons of deep digital flexor, and are inserted to the middle and
terminal phalanges of I1I, IV and V digits.

Nerve supply—Medial plantar nerve.
Blood supply—Medial planter artery.

30. Deep flezer of the digit. (figs. 5,6 & 12)
The muscle has two parts-medial and lateral.

(@) Medigl part is large arising by two heads from the
posterior face of tibia and its lateral condyle. The two
heads unite and form a large conical belly covering tibialis
posticus. The belly becomes narrow above tubercalcis and is
succeeded by a narrow tendon that passes in a grove medial
to tubercalcis in a synovial sheath.

(b) The lateral part 1is small artsing from the head and
posterior face of shaft of fibula. Its muscular belly is long,
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narrow and three sided which is succeeded by large tendon
medial to tubercaleis. It passes through a groove in a
synovial sheath. This tendon passes deeper to the other
tendon and fuses with it about the prehallux and expands
below the metatarsals and divides into four flat tendons that
pass through fibrous shecaths and are inserted to the
terminal phalanges of I1, 1L, IV & V. digits.

Nerve supply—Internal popliteal nerve.

Blood supply—Tibial artery.
31. Tiblalis posticus. (figs. 6,12 & 13)

It lies deeper to preccedings  The muscle arises from the upper
part of posterior border of fibula and lower part of posterior face of
tibia. The muscular belly is large, rounded and directed medially.
Above the hock it becomes narrow and is succeeded by a tendon that
passes deeper to that of semitendinosus, passes ina groove obliquely
behind medial malleolus and under the medial ligament of hock ina
synovial sheath and inclines forwards over the dorsal aspect of hock,
passes under the tendon of tibialis anticus and expands for insertion to
the upper part of 11l metatarsal.

Nerve supply—Internal popliteal nerve.

Blood supply—Tibial and femoropopliteal arteries.

32. Popliteus. (fig. 12)

The muscle is long and foliate covering upper half of posterior
face of tibia to which it is inserted. The muscle fibres are directed
obliquely from without inwards. Its narrow tendon of origin is intra-
capsular and passes in a cartilagenous groove over the head of fibula
deeper to lateral ligament of stifle and is attached to a depression on the
lateral condyle of femur.

Nerve supply—Internal popliteal nerve.
Blood supply —Tibial artery.
33,  Abductor digiti quinti. (fig. 6)

The muscle is placed on the posterolateral aspect of tubercalcis.
It consits of a large thick belly arising from tubercalcis and inserted to
the lateral sesamoid of the V digit.

Nerve supply—Lateral plantar nerve.

. Blood supply—Medial plantar artery.
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- 34.  Adductor digiti quinti. (fig. 6)

It is placed deeper pnd postcromedial to the preceeding, Itis a
short thick bundle arising from tubercalcis and inserted to the v
metatarsal.

Nerve supply—Tateral plantar nerve.

Blood supply—Medial plantar artery.
35.  Abductor ossis metatarsi digiti quinti.

A small triangular muscle wide above at its origin from the
lateral aspect of tubercaleis in fromt of abductor digiti quinti.
Below it narrows down to an apex for insertion to the V metatarsal.

N
. . A\
36. Flexor hallucis breves. \]\

N
. N
A small triangular muscle placed above prehallux. It arises by
a narrow fleshy tendon from the fascia below the tendon of semi-
tendinosus. It widens below for insertion to I metatarsal and prehallux.

37. Lumbricales.

Nerve supply—Deep peroneal nerve.

They are four small bundles arising from the medial borders of
the tendons of deep digital flexor and inserted to the medial borders of
11, ITL, IV & V digits.

Nerve supply—Medial plantar nerve to bundles for II, LI & IV
digits and lateral plantar nerve to that of V digit.

38. Pantar interosset.

They cover plantar faces of II, IIT & IV metatarsals to which
they are attached. That covering the II metatarsal is a short thick
bundle and those covering the III and IV metatarsals are fused to form
a large quadrilateral mass.

Nerve supply—Medial plantar nerve.

THE NERVES OF THE HIND.LIMB.

Details of the formation of the lumbosacral plezus will be available
after completing the study of pelvis. At present only the nerve trunks
a8 they appear on the lateral and medial aspects of the limb are followed

to their termination. On the medial aspect of the limb, great crural

nerve, internal saphena nerve and obturator nerves are seen. On the
lateral aspect of the limb, sciatic nerve, anterior and posterior gluteal
nerves are seen emerging from the greater sciatic foramen.

3
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OBTURATOR NERVE

The nerve after its cmergence from the pelvis by the obturator
foramen gives off muscular branches to ssupply peetineus, gracilis
! 8,
adductor, obturator cxiernus and sarforius. ’
GREAT CRURAL NERVIS (Kig. 2)

The great crural nerve with the internal saphena nerve runs down
the medial aspect of thigh placed in front of femoral vessels. The
nerve passes over iliopsoas and cnters quadriceps between  vastus
mternus and rectus femoris and divides into a namber of branches to

supply all the four heads of quadriceps, articularis genu and the
femoropatellar capsule

INTERNAL SAPHENA NERVE (fig. 2)

The nerve passes obliquely on the medial aspect of thigh with
the crural nerve in front and femoral vessels behind, It passcs over
iliopsoas, pectineus and vastus internus and reaches the medial aspect of
stifle where it passes in front of tendon of semimembranosus and over
the common tendon of sartorius and gracilis and runs down the
medial aspect of the leg. The nerve is very large and supplies
cutaneous branches to the skin on the medial aspects ol thigh anldple 5
Over the metatarsus it breaks off into numerous terminal branch;
that pass backward to supply skin on the medial aspect of
metatarsus but one of them which is large descends over ‘the I
digit.

ANTERIOR GLUTEAL NERVE

The nerve is large cmerging frow the greater sciatic foramen
in front of the sciatic nerve. It passes forward between deep and
middle gluteus supplying branches to them and one of its lon
branches passes under wmiddle glateus and rcaches the deep face o%
tensor vaginae femoris and superficial gluteus to supply them.

POSTERIOR GLUTEAL NERVE.

The nerve leaves the greater sciatic foramen behing the sciatic
nerve and runs backward under the widdle gluteus and terminateg in
the deep face of upper part of biceps femoris.

SCIATIC NERVIE

The nerve is large emerging from the greater seiatic foramen
between the gluteal nerves, runs obliquely downward and b&CkWard.
over the sacrosciatic ligament along the posterior border of dee
gluteus being covered by middle gluteus, passes over gemellus behing
the trochanter, descends down the posterior border of thigh between
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biceps femoris and gracilis and reaches the posterior aspect of stifle,
below which it is continued as the internal popliteal nerve.

Tn its course it detaches a number of collateral branches :—

1. A branch to sapply semitendinosus and semimemnmbranosus,
2. A branch to supply lower part to biceps femoris.

3, A large branch to supply gemellus and quadratus femoris.

4. External saphena nerve avises from its posterior border about
the middle of thigh, passes down between biceps femoris and semitendi-
nosus, pierces the posterior aponeurotic tendor of biceps and breaks off
intoa number of cutaneous branches to supply skin on the lateral
aspect of leg. One of the long branches passes down to reach the sole
to supply the digital cushion.

5. Peroneal cutancous nerves are detached about the middle of
thigh, which pierce the lower part of biceps to supply the skin on the
lateral aspect of thigh.

6. Haternal popliteal nerve arises about the middle of thigh,
passes outward over the head of gastrocnemius under biceps, passes
under peroneus longus and divides into two terminal branches—super-
ficial and deep peroneal nerves.

SUPERFICIAL PERONEAL NERVE (fig. 8)

The nerve passes under peroneus longus supplying branches to
it and peroneus brevis, emerges between peroneus longus and peroneus
anticus to become subcutaneous above the middle of leg, runs forward
and downward to reach the anterior aspect of metatarsus. It gives
number of cutaneous branches to the skin in front of the leg. The
terminal branches of the nerve are in two sets over the metatarsus.
The anterior set of three nerves supplies the skin over IT, IIT & IV
digits. The posterior set of two nerves supplies the skin over IV & V
digits.

DEEP PERONEAL NERVE (fig. 7)

The nerve passes forward under peroneus longus, pierces peroneus
anticus and passes under comimunis digitorum, supplies branches to
peroneus anticus, communis digitorum and tibialis anticus, gains
company of anterior tibial artery and -descends between the heads of
extensor brevis supplying it and divides into four terminal branches
which accompany the corresponding arteries as the II, III, IV & V

“dorsal digital nerves.

INTERNAL POPLITEAL NERVE (fig. 5)

It is the continuation of the sciatic nerve below and behind the
stifle. It passes down between plantaris and medial head of gastrocnemins
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placing itself on the deep flexor. T'he nerve passes under tendon
of gastrocnemius about the middle of 1<>'g, runs between the two parts of
deep flexor, becomes superficial medial to the calcancum and divides
over the tubercalcis into medial and lateral plantar nerves. The nerve
in its course supplies gastrocnemius, plantans, soleus, decp flexor,
tibialis posticus and popliteus.

Lateral plantar nerve

It passes along the calcaneum and supplies abductor and adductor
digiti quinti and continucs along the medial border of V digit as the
V plantar digital nerve.

Medial plantar nerve

The nerve supplies flexor digitorum brevis, lumbricales and
plantar interossel and divides into three terminal branches which
continue as 11, 111 & IV plantar digital nerves.

BLOOD VESSELS OF THE FORE-LIMB.
ARTERIES.

As the dissection of the limb is carried out with the pelvis and

abdomen left in tact for study, only gluteal arteries and the femoral
artery are examined.

ANTERIOR GLUTEAL ARTERY.

It is a collateral branch of internal iliac artery. It emerges from
the greater sciatic foramen with the anterior gluteal nerve and supplies
middle and deep gluteus muscles.

POSTERIOR GLUTEAL ARTERY.

It arises from the internal iliac
lesser sciatic foramen. The artety
femoris, semitendinosus and gemellus,

FEMORAL ARTERY. (fig. 2)

Femoral artery is the continuation of the externa) iliac arter
below the pubis. It passes down the medial face of thigh between thfz
two satelite veins with the internal saphena uerve and crural nerve in
front. It passes down over pectineus, adductor,
semimembranosus being placed” subcutaneously, (
canal) pierces the semi-membranosus at the lo
passes down behind the stifle joint to be continue

¢ artery and emerges from the
18 very large to supply biceps

vastus internus and
a8 there is no femoral
wer third of thigh and

d a8 the tibial artery,
In its course, it detaches a number of collateral bhrancheg—

1. Deep femoral artery arises from the femoral 1
pubis, passes backward under the pelvic clow the

8ymphysis and supplies
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branches to pectineus, adductor, semimembranosus, biceps femoris,
gartorius, gracilis, quadratus femoris and obturator externus.

9. Anterior femoral artery arises from the femoral a little below
the preceeding and accompanies the crural nerve between rectus femoris
and vastus internus to supply all the four heads of quadricepsend
articularis genu.

3. Branches to supply lower part of adductor and semimem-
branosus.

4. Femoropopliteal artery arises from femoral after it pierces the
lower part of semimembranosus. It divides into dorsal and ventral
branches. The dorsal branch passes up and supplies biceps femoris,
gracilis, sartorius and semimembranosus. The ventral branch supplies
gastrocnemius, plantaris and soleus.

5. Saphena artery arises from the femoral artery behind the

medial condyle of femur, runs obliquely under medial head of gastroc-
nemius, and divides into dorsal and ventral branches. The dorsal
branch is larger which pierces the common tendon of Sartoriusand
gracilis and passes upward subcutaneously on the medial face of thigh.
The ventral branch is small which passes over the tibial attachment of
semitendinosus and runs down the medial face of leg.

TIBIAL ARTERY (fig. 5)

It is the continuation of the femoral below the stifie. It is
covered by a large venous plexus behind the stifle placed between
the plantaris and medial head of gastrocnemius. It passes down
between tibia and fibula placed in the vertical vascular groove of tibia
under cover of popliteus and deep flexor. Af the lower third of leg it
detaches the anterior tibial artery and passes down to the tubercalcis

above which it terminates by dividing into two plantar arteries-medial
and lateral.

The tibial artery supplies muscular branches to popliteus, deép
flexor soleus and tibialis posticus.

Anterior tibial artery ( fig. 7) It pierces the tibiofibular membrane
and gains the anterior aspect of the lower third of leg. It passes
obliquely under peroneus anticus and communis digitorum and gains
the median line to gain thc company of deep peroneal nerve. It
supplies branches to all the muscles in front of leg viz. peroneus longus,
peroneus anticus, peroneus brevis, communis digitorum, tibialis anticus
aad extensor brevis. In company with the deep peroneal nerve it runs
between the two heads of extensor brevis and divides into four terminal
branches which continue as II, IIL, IV & V dorsal digital arteries with
the corresponding nerves,
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Lateval plantar arlery reaches the Iateral aspeet of calcancum and
runs along its lateral border reaches the heel and terminates in the
digital cushion.

Medial plantwr artery passes along the medial border of tuberealeis
in company with the medial plantar nerve and terminates in the digital
. cushion,

PLANTAR CUSHION

It is clongated and oval in shape being similar in structure to
that of the forelimb,

Veins
Internal saphena vein is large and external saphena vein is absent.
Popliteal artery is covered by a large plexus of veins.
Muscles, Nerves and Blood Vessels of the tail

39.  Sacro-coccygeus dorsalis, (fig. 1).

The muscle arises from the neural spines of sacral and caudal
vertebrae and is inserted to the lateral faces of the neural spines. The
muscle consists of nunerous ‘bundles, each bundle after itg origin
passes over two or three vertebrae and is inserted to the vertebra lowm’-
down.

40.  Sacro-coccygeus lateralis. (fig. 1).

The muscle is larger than the preceeding with which it is blended
1t arises from the sacral angle of ilium and the dorsal faces of the;
transverse processes of sacral and caudal vertebrae and consists of
numerous bundles. From its dorso-medial border, it detaches numerous
round tendons which are inserted to the summits of the neurg] spines
Each tendon of a bundle passes back over two or three vertebrae for ite;
insertion.

41. Intertransversales coccygews. (fig. 1).

The muscle consists of thick bundles filling up the intertransverse
spaces. Kach bundle arises from the posterior border of the transvers
process, and is inserted to the anterior border of the trangverse proCesse
of a vertebra behind. The first bundle arises from the posterior border
of the wing of sacrum. DBetween the dorsal face of the muscle and th
preceeding, the lateral coccygeal nerve passes. N ¢

42, Sacro-coccygeus ventralis.

The muscle consists of two parts-lateral and medial. Th
lateral part is large and thick covering the ventro-lateral aspects ;)f th":
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vertebral bodies. Decper "o this part ‘is the lateral coccygeal artery
and vein. The medial part is a small narrow bundle covering the
ventro-medial aspccts of the vertebral bodies. Deeper to this part is the
middle coccygeal artery and vein. The muscular bundles of e¢ach part
arise from the ventral aspect of the last sacral and caudal vertebrae.
Tach bundle passes over two or three bodies and is inserted to the
body behind. .

)
43., Recto-coccygeus.

Hach muscle is a flat triangular band of plain muscle covering
two vertebral bodies above the anus. :

LATERAL COCCYGEAL NERVE

The nerve appears to be formed by the union of I and IT coccygeal
spinal nerves and passes back between sacro-coccygeus lateralis and
intertransversales coccygeus. It detaches dorsal and ventral branches
to supply the muscles placed dorsal and ventral to it. ' :

MIDDLE. COCCYGEAL ARTERY

The artery passes on the ventral aspect of the vertebral bodies
under the medial parts of sacro-coccygeus ventralis which it supplies.
It has two satelite veins, one on each side of the artery.

LATERAL COCCYGEAL ARTERY

The artery is larger than the preceeding and runs with a satelite
vein under the lateral part of sacro-coccygeus ventralis. The artery
supplies the muscles placed dorsal to it. ' )

Discussion

A review of available literature on the muscles of the hind limb -
and its comparison with the present study reveals several variations
which need explanation. In the foregoing, they are discussed with the
object of correct appreciation of their relative position and attachments,
bearing in mind the nerve muscle relations that are of great value to
establish their homology. ¢

1. Muscular attachments in general.

In the present study the attachments of several muscles will be
found to vary in some details with those recorded by previous workers
as already indicated and reasoned out while dealing with the muscles of
the forelimb.

2. Certain important muscles.

(i) Gluteal muscles. . .

MIALL & GREENWOOD describe three muscles—gluteus
maximus, gluteus medius and gluteus foinimus. The relative position
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and attachuients of the latter two muscles broadly agree with the present
study. But the attachments of glutcus maximus to middle fifth of
femur, sacrosciatic ligament, sacriny and caudal vertebrac refers to part
of biceps femoris taken along with it as admitted by themn when they
cite CUVIER & LAURILLARD as confirming the sanc.

WINDLI & PARSONS cite PATICRSON & DUN ‘and agree
with the femord attachment of gluteus maximus.

LALLS describes five muscles -— gluteus maximus, gluteus
“medius, gluteus accessorius, gluteus profundus and pmfonmb. Super-
ficial gluteus is described as being decper to biceps femoris and arising
from the fascia and vertebrae in this region. lbs insertion is on the
postero- -medial side of femur and by a small tendon [rom its decp face
to the capsule of the hip close to the great trochanter.  Gluteus medius
is the largest of the gluteals filling th( fossa of the iline wing, Gluteus
accessorius lies dcep to medius. Gluleus profundus is smaller and
deeper to accessorius.  Piriformis is small lying posterior to maximus
blending with it and medius.

In the present study only three gluteal muscles are present and
their relative poutlon and attachments are siwilar to the gluteals of
larger mamwmals, like ox and horsc. Superficial gluteus is placed in
between tensor vaginac femoris in front and bl(.epb femoris behind
forining the superticial layer of muscles in this region but not deeper to
biceps as recorded by Llales. The muscle is © V * shaped, anterior limb

" blending with tensor vaginac femorts and postertor limb blending with
biceps femoris as 1n 0X and not having any femoral attachment as noted
by previous workers or any attachment to capsule of hip recorded by
Hales. Tensor vaginac femoris detaching a slip postero-dorgally to join
biceps femoris as recorded and hgmed by liales is evidently the super-
ficial glutcus. Trochanter tertins’ of femur when present in some
animals is for insertion of superficial gluteus. But the elephant has no
trochanter tertius on femug and attachment of maximus on femux re-
cmded by others cannot be smtlstactouly explained. Gluteus medbus of
0x and horse as stated by Sisson is a combination of three muscles —glu-
teus medius, gluteus accessorius blended on its deep face and piriformis
blended along its posteriof border. The anuscle in this specimen is
identical to that of ox and horse. The specimen dissected by Hales
being very siall would c\pl(nn the presence of aLL(‘beUllu and piri-
formis (not yet blcndcd) being described as scparate muse les.

(ii) Bbcep.s femorts.

MIALL & GREENWOOD describe biceps as arising by a thin
roudd tendon from tuber ischii only and state its connection with
superficial gluteus. Its ms;,mon is. on _the outer side of femur several
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inches above the knee. ~A scparate strap like bundle of posteuol fibres
proceeds to the fascia of the leg.

EALES notes its origin from posteuor three quarters of the erest
of ilium, adjacent vertebrae and tubel ischii. Its’ ingertion is both
‘ptoximally and distally to the knee joint. Ploxnnally'to the femur and
capsule of the knee joint and distaMy to, the tendfnous tissue over the
tibia though it does not reach the bone. It gives off*a long tendon .

which passbs postero-laterally ‘along the leg to an insertion on the
aponeurosm over the oscalcis. .

In the predent specimen, dts attaohments differ M several points
noted by others. "1t originates from the sacral angle of ilium, transverse
procasses of sacral and first four or five caudal vertebre, sacrosciatic
ligament and tuber ischii. The lower spart of the muscle, as in the ox
and horse, divides into three parts which are succeeded by aponeurotic
tendons for inscrfion—anterior -part to 1¢texal condyle of femur and
lateral ligament of patella; middle part’ to the tibial crest; and the
posterior part to the fascia lata and through it to the tubercalcis.
Reference by MIALL & GREENWOOD to a strap like bundle of
* posterior fibres and long tendon passing postero-laterally to oscatcis by

EALES appeays to concspond with thc postenm tendon descrlbed
above.

(i) Semitendinosus.‘

MIALL & GREENWOOD hote its origin by fleshy. fibres
from ramus of ischium. The muscle ends about the.mlddle of thigh in

a thin tendon which is lost in the fascia.of ‘the inner and l‘ack.part of -
the thigh.

EALES notes its "origin by, two heads-a slender tendinous ono
running parallel with sacrosciatic ligament reachng to the vertebrae
and & more fleshy head from .tuber ischii blending Wlth deeg head of
biceps femoris, It is inserted to the medial siéle of tibia by a broad
strap, transversely placed. A tendinous strip extends from the tibial..
attachment along the medial side of the limb towards the heel and is
* fixed to the fibrous. tissue covering astragulus and medial condy]e'of
tibia. Prosimal portlon of the strip is fastened to tibia but dlstally it
"becomes free and passes latera,lly toa similar tendon *from semlmem- )
branosus. S

In the present study it aridts by two heads-a snall ﬁ'brous head in’
common with biceps femoris from first three or four caudal vertebrae .
and by a large fleshy head from tuber ischii. The muscular belly ga,ms .
the medial face of leg and divides belowethe stifle into anterior ald
posterior parts. The postenor patt unites with. the correspondmg part

4
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of gracilis, to form a round fibrous cord which descends and
reaches the I metatarsal for insertion which is not noted by previous
workerg. The anterior part 'L\p.mds which is succeded by a thick flat
tendop that detaches a wide. sfip for insertion to the medial face 6f
tibia above its middle and descends along the medial border of tibia to
its lower end beingattached all alomg its border as noted b'y EALES.

A similar condltlon by way of a tarsal tcndon of the muscle is seen in *

the Horse. S "

. . .
(iv). Sartorius, graclis, adductm and senmncmbmnosus

The descnphlon of these muscles®of the medial aspect of thlgh in
this specxmon is'made according to the method adopted by Sisson. A
comparison of these muscles, their atmchments and their relations with
those recorded by previous workers raiscs a great confusion jn the mind
of the rcader and the forggoing is an atttcmpt to clear and reconcile the
differences i m the present lltcmtuu : _ . *

The muscles on the mcdlal aspect of thigh of animals including
the elephant are arranged in three layers. In the first: layer (superficial)
thereare two muscles—sartorius in front and gracilis behind it. In’
anials where femoral canal (Hunter’s canal) is formeq for the passage
of femoral vessels, sartorius covers the vessels and encloses the canal
‘with gracilis, pectincus, vastus internus and iliopseas forming other
boundaries. Thisis so in the ox and horsc. But in the elephant the
femoral canal is open cxposings the femorak vesscls subcutancously.
This is due to the displaccment of surtorius caudal ward and behind the
femoral vessels. In ox, horde and elephant only these two muscles of
the medla,l z!speet of thlgh-——smtouus and gramlls have tibial mttachment
In the second layer (deepcr) there are ‘three muscles from before
backwards—pectincus, adductor . and- semimeémbranosug, all of them
being inserted to fenfur except the last muscle having a small insertion
on the mudial condyle of tibia in ox. Adductor and semimemhranosus
~ of animals are the homologues of addyctor longus and adductor magnus
* of man respectively. Semimembranosus of man has extensive tibial
attdchment and its homologue in animals appears to be absent. In the

third layer there are other muscles viz. quadmtus femoris, obturator

externus, etc. With this 1nt10duct10n the observations %y previous
WOrkelS can now be reviewed.

MIALI & GREENWOOD+in their desulpmon of sartorius and
gracilis do not indicate their relative positions. They  describe
adductor’ longus, adductor magnus  and adductor minimus. By
" the ‘attachments of these muscles it is cvident that adductor longus
corresponds to adductor ;| *adductor magnus to semimemnbranosus
_(pierced by femoral vetsels ) ; and-adductor minimus to quadratus
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femoris of the present study Semxmemb’anosus is said to arise by
1 double tendon and its insertion is to mternal face of tibia by the
the anterior part of tendon which is broad and flat and ‘the narrow
posterior part of tendon is continued to the internal malleolts,
This requires an explanation that will be .taken up 1n the concluding.
paragraph.

- WINDLE & PARSONS make o very significapnt observation
that, ¢ Many-of the.dissectors of ungulates in the past have,. ‘we believe,
been stimulated by their: *knowledge of human amatomy to artificially
divide up this mass in an tnnessary manner” when they describe-
adddctor mass. ~ .They descrije ‘semimembranosus Maving the usual
mammalian insertion deep to the internal ‘lateral hgament (tibia)
afd from this 1nselt10n an expansnon found running down -to the inner
side of the ankle. .

EALES states thqt sartorluq is 2 mere vestxge in the foetus Qn
the right side of the specnnen it was. a slender strlp- ol tendinous
tissue, with a few muscle fibses in it, running parallel and anterior to
the femoral artery and vein and inserted on the capsule of the, kneejoint.
On the left side the tendinous strip has no muscle fibres in it., This is
at varianee with the present study and those of previous Wor'kers‘
1egard1ng its attachment. Its relative position’,with femoral vessels is
quite in contrast with the present stddy. All this could be attributed to
the small size of the specimen arid the ill defined §tructures. hat should
have added considerably to difficulty in identification and lnterpreta.tlon
Gracilis and semimembranosus are described and, figured as being in
the same layer, gracilis in front and semimembranosug behind both
placed befind the femoral vessels. Semimembranosus ofyanitmals and
the elephant is in'the deeper layer to gracilis and nev¢r in the same
layer with it. It appears that sartorius.and gracxhs have'been mistaken
for gracilis and semimembranosus judged by their attachments and
relations with the present study. Probably the other twq agthors also
have rmigtaken gracilis for semunembmnows, as othexiﬁe, it is
impossible to explain’and ‘reconcile the extensivg tibial attachment of
gemimembranosus in the elephant, Adductor has béen described as
having two parts between which femoral artery passes. The lafge

anterior poytion is inserted to the shaft of femur mesially and the small
posterior portion to the mesial. condyle of femur. -It appears that
semimembranosus, is mistaken for adductor judged by its. insertions and
its relation fo femoral vessels. Pectineus has been figured indicating
its large size—largar than semuﬁembranosns In all animals pectlnéus
is very shall being the smallest muscle of that layer, next. in size being
adductor and the largest bemg semimembranosus. As pomtea out
already semimembranosus is mistaken® for adductor and pectineus
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figured as the largest mass includes adductor which has not been
separated. -The pubiofemoral ligament1s supposed to divide pectineuns
info two portions which cvidently indicates the lower portion as
adductor and the upper portion as pectineus.

(v). Hatensors of leg. and digits.

In the present study, attachm®nts of ghesc" muscles, agree mostly

with those of "MIALL & GREENWOOD and WINDLH & PARSONS

and differ in some respects with those of TRALJS.

“(vi)" Flezors of leg and digits. o
ObSeirvat.'rong :o'n these muscles 'mostly agree with those of
EALES differing - in some respects froni those bf others.

i is i : Flexor
" hallucis brevis is attached to prehallux as noted by BRADELEBE
(1890) cited by EALES, (1928) . . y BRLDELEBEN
. . ‘ . 3., FASCIA.' .

¢ : .
Superficial and decp fascia are verysthick with numerous elastic

fibres ahd o special bands are formed as inthe forelimb. The deep

fascia over the tarsus forms the anterior and i ; ;
! . posterior- anhulg
to bi‘nii down the extensor and flexor tendons over the joint .r. Hgaments

4. NBRVES.

Mu.s.cula,r and cutaneous supply 'is similar. to what obtains in
larger animals as ox and horse. On the dorsal ag

. ect of the digi
there are two sets of nerves—the superficial set derive ({) from s e digits,

s ing i : uperficiat
peroneal nerve passing in the superficial faseis ag
of the digits gnd-a deeper set—dorsal digital. nerves (;::r?:igo io]r;erzﬁs
deep peroneal nerve that are accompanied by the cortesponding digi tfi
arteries. The plantar digital nerves *are contributed by t:heg llglta
nerves and are deéply glaced in relation with the'tendons of deep gea;::)rat
«# © - 5 ARTERIES. . L

Arterial 's'upply to the structurts of the limb - ig i .
el . mb i

.condition in larger animals as ox and horse. There ig nlz E:;mlla,lr to the
in the plantar region. There is only one set ascular arch

derived from the anterior tibswal. Branches from these, descgnd to th
. . e

plantar aspect of -the foot to compensate ‘for th
digital artesies. . . . . e absence of plantar

| 6. VEINS, -
Internal saphena vein is large and external
. Popliteal artery is covered by a large plexus of
are statelites of arteries are very large,

,sgphen& vein i8 absent.
veins., Other veing that

et of dorsal digital arteries:
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.
7. LYMPH GTANDS AND LYMPHATICS.
They are absent. ’ ' .

.
.

Summary

. . .
1. The. musculature of the hind limb is poorly developed as
compared to the forelimb. ‘ : ‘

9. There aré three gluteal muscles resembling, those of the ox‘

unlike five gluteals recorded by EALTIS. L .
. - 8. Biceps femoris is poor in déwelopment as compared to that of

ox and horsé but has similar'insertions. - = - o

.4, Semitendinoshs, s relation - with gracilis and its extensive

attachments by two long tendons besides the usual mammialian attach-
ment to the medial face of tibia, overlooked by others has been noted.

6: Martorius, gracilis, :adductor and semimembranosus have been +
studied in conformity with the method adoptéd by veterinary anatomists. ‘.
The differences’ in the observitions wmade by previbus " workers - are
explained. Semimembranosus of animals and elephant is not the

~ homologue of that of man and has no tibial atmchthent.

6. Obturator tertins described at length by BALES is blended
with obturator externus. ©  ’ . -

7. Crastrocnemius is pootly developed and soleus is g'i'ea.tly

. cieveloped unlike in the plantigrades where the copditions' are reversed.
8. As in the forelimb; .ex'tensdrs are greatly developed at the

expense of flexors, .

9. Ca)psuléris is better developed than that of tite forelimb,
10. Coccygens recorded by EALES is not p_resent'.

11. In the literature available, only muscular supply by'nerw}és )

' is noted. Details.gf-their course, musculr relations, cutaneous nerves, -

formation of digital perves and their disposition is recorded.

(12 "On the arteries very little information is available. Their
course, relations, muscular supply and formation of digital arteries are
described. _ o < . . ) .

13. . ‘Caudal ne'r;res', arteries, their c.ourse,' - dispositipn ‘and - their
supply are noted. S o - B
14. Lymph glands and Jymphatics are absent, L. .

Explan;tloli to Figures

Numbers in figures correspond-to those given for muscles in the text,

"Fig. 1. 1.cr, iliac erest /', fascia lata; A, annus; Sae, sphincter ani externns, °
Fig. 2. 'ts, tuber ischii; Ps, pelvic symphysis; fv, femoral vein; FA, femoral artery; -

CRN, great crural nerve ; 1SN, internal saphena nevve,
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Fig. 3. T, tibial region. b e
Fig. 4. F,femor: P, patella: LS, latéral retinacula; Em, external malleolus, dotted
lines indicate structures placed or passing under. T
Fig. 5. 'F, femur; IPN, jnternal popliteal nerve; tv, tibial vein; TA, tibi " .
" Ph, prehallux; ts, tubercalcis ; II, 111, IV, V, :jjg“s. » tibial artery;

‘Fig. G. T, tibia. - .-

Fig. 7. DPN, deep peroneal nerve ; ATA, anterior tibial artery.
Fig, 8. SPN, superﬁciai peroneal nerve,

- Areas marked by lines indicate mdscilar origix‘ and areas marked by dotted
. line indicate insertion. .

Fig. 9. Anterior view of leftfemaur.
Fig. 10. Posterior view of left femar,

_ Fig. 11. "Anterior view of left tibia, Mm, medial malipolus.

.

Fig. 12. Posterior view of left tibia, Vg, vascula.r.groov‘e ;. ft, facet ; gt, groave for

tendon. .
Fig. 13. Lateral view of left fibula, Lm, lateral malleolus,
Fig. 14. Anterior view of left pes, A, astragwlus; os, oscalcis: S sc;phoid' cu, cuboid ;
! g » » » » Old N
ty, tz2, ts, respective tarsals; Ty, T2, T3, T4, Ts, respe::tive metltars;ﬂs;
. " h
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SALMONELLOSIS IN RABBITS - A COMPARISON
= WITH RINDERPES :

o e * By - = Y
e P. R. Krisesa Iver,
and .

-* D. R. Urpary,
Indian Veterinary Research’ Institute, Latnagar, -

A serious out-break associated with' heavy mortality :
among the healthy rabbits maintdined in the Insti’gute fo:&];i}[’)egifil;;rg}
purposes, - Chemotherapy, serum and vactine therapy, failed to control
ft. We had several occasions to examine post mortem of rabbits
infected with the strain of rinderpest virus recently introduced at this

Institute for immunisation of cattle againat rinderpest.. Rabbits -

infected with lapiniséd' strain of rinderpest reveal certain characteristic

+ lesions which are considered to be pathognmonic of the diseage. These

. ) " Elephas africanus (Loxodon africana),
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[ ] ' - . N .

lesions are most obveious in the Peyer’s patches which become swollen
and cah be seen’ from the serous side as patches of numerqus,greyish
white granules. The intestinal lymph glands also show a similar
appearance though less marked. These lesions are in fact the only
constant ones in ‘the rinderpest virus producers.and are considered
to.be the specific lesions of rinderpest. .But the animals. dying in the
out-break reported hefein also showed constantly inall cases in the
Peyer's patches lesions identical to those seen in the rinderpest,

. cases following inféction” with lapiniseds strain of rinderpest virus
* together with other lesions which are not seen in rinderpest cases;

hence the following further studies were undertaken.
e ' His}ory .
The disease was introduced in rabbits through the purchase of a
fcw animals from Lucknqw and the first case noticed was -dull, off!
*feed, with a temperature ®of 104°F, passed soft faeces which were®

followed by diarrhgea and death. intervered within 24 hours. The
carcase was sent to us for post mortem examination and the following

, lesions were recorded : —

Rabbit No. 55—adult, _conditioh fair with signs of diarrhoea.
Peritoneal’and pleural eavities contained about 20 and 10 c.c. of sero.
sanguineous fluid respectively.

Heart,—Enlarged with ‘cavities distended'with .bloc.)d and the °

epicardium showed petechiae. .

Lungs. - Showed patchy congestion with a few'nodules conthining
purulent material. . . . :
" Liver.—Showed a few nodules and acute congestion and slightly
"round border suggestive of enlargement. ‘ -

Spleen.—Mgrkedly enlarged about® 4 times the normal size and
gonge_sted. (Figureg I and II). , . L .

Intestines.—Showed petechiae on the peritioneal and mucous
surfaces. Peyer’s patches showing small necrosed areas as big as pin
heads grouped together to from a round hard. body on the serous surface
conspicuously visible at soon as'the abdomindls cavity was exposed.
These necrosed areas extetlded to caecum where grouping was not
present, but individual small nodules scattered about giving the

appearence of ‘ Itchy skin’. Mesentric lymph node enlarged and leard.

(Figure 1).
Al other organs.~—~Slightly congested.

Heart blood smears.—Were negative for organismy but there' was
marked leucotytosis with' incressed polymorphs. Similar leucocytosis
was alpo seen in the impression smears from liver and spleen which
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were otherwisc ncgmtwu for organismg. T'wenty fowr hour old bloth

culture ylelded pure culture of gram negabive short rods &c‘tlvdy
motile*and producing uniform turbidity of the media. This organism
failed to attack kctose .when tested as preliminary measure.

In F. A. O. Agricultural Studies No. & '1949. (Rinderpest
vaceines), mention is made .of expepimental rabbits when inoculated
with Sabmonella typhimuriwm showing identical lesions in the Peyer’s
patches. Hence a tentative diagnosis,of Salinonellosis was made and
treatment of all animals with sulpha drugs preferably sulpha-mezathin.
or Thiozal was recommended to stop further mortality. In the absence
of both these drugs, sulpha drug M. B. 693 was administered half a
tablet per rabbit as an initial dose and reducing,to half again for the - '
following six days. A week’s treatment of all the surviving animals
, put a stop to the outhepak; ‘only enimals far advanced in+ symptoms
% fdiled tb respond to the treatinent and bucculu bed eventumlly

: .
£

, [ Theo 1
Altogether tleven ppst-mertem cx:mmnatlons were carried oub v howing the onlarged s 1“ s ot 41 i ms m Pagor
. . . . “ . . . ® igerera showinqg e enia e pleen ans 12 legicns in eyur g
and all the animals showed identical lesions in tht Peyer’s patches and patrhios of small intestines and cascum +2) and (3).

the enlargement of splecn Other lesions such’ as congestion and the

[ ]
presefice of nodules in liver and 18ngs were not so constant.” However, * _
e, 8
enlargement of sploen may be taken as a- .speu[m lesion which was found - 1 B
| (1) Normal rab:bit spleen; (1) Fnlarged spleen . ¥
in almost all cases and which was the only differentiating factor from from sabbit disd of Salmorcllons. The orqan
rinderpest. (E‘lgure II)' : . got broken in the centre while fixing for photo-
: . . : . ‘ : graph: (111} Caecum with pin head lesions:
Bacteriological Studies T

IV) & (V) Pieces of intestines with Feyer's patches.

From sin carcases, cultares were attetupted [rom heart blood,
spleen and liver and organisms so obtained were sub]ected t6 the
cultural, stmnmg and biochemical tests with the results given belqw —

Broth——glowth with uniforip turbidity.
Plain agar—round smooth colonies, slightly eleva.té.d at -the

. centre. _ o . ] .
+ Blood agar—non:hemolytic, : . . i .
Macconksy’s media—round colourless colonies. : .

Motility—actively niotile after 24 hour incubation in broth.
Sugars—attacked - de‘it'losp, © mannites Arabinose, ma,ltose,
- thamnose and glucose with production of . gas in arabinose,
, maltose and glucosé. but not succrose, lactose, salicin,

‘e innosite, adonxte and dulutc
* Biochemical.—
(1) - M. R. positive but V.« Pl negative. ' . .
v, .
. (2) " Produced no change in litmus milk, . e
. Mot ‘ intestines of a healthy rabbit showing ‘}e Intact epithelial Fig. 4
(vi) b&lled to ]_)I'O(luc() IndoL. . layer of the mucous membrane and the lymphoid follicles. Lymphoid foliiels of th
- N ( . 10id follicle o e intestines of the
(4) PrOdu(’ed I_Izb ’ [H. P, stagring x 144.) healthy rabbit. Note the healthy cells o

the lymphoid follicle.
. . [H. F, staining x 285§
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Fig. 3
Intestines of a rabbit died of Balmonaliosis. The

| micro-
photograph shows the desgquamalion of the

otoar colunn.r
epithelium from almost the entire mucous surfge Not
5 5 Obe-

the degenerating cells of the ymphoid follicle marked X

(H. E.staining » 120.]

Fap o

Intostines of rabbit dicd of rin ferpest. Hole the

I

Upyeald

Lymphail follich. of intoutinos of rabai!
valmene. i ’
(Salmoucllosis) showing deqgenorative.
chanres in the eolls

[H, E. staining « 1.10.]

g, s

infast columneor pithy lial lining of the muecous

membran and nocrosis of lymphoid follicles

[H. E. staining x 120.]

Lymptoid folliclo of the intestines of a rabl.it
& o : 5 .
diod of rinderpest showing marki necrosis

[H, B, staining x 140.]
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(5) Positive to catalase test.
(6) Positive to Sodium Tartarate.
(7) Nitrates were not reduced.

Serological.—Plate agglutination test was positive with the serum
of Salmonella abortus equi.

From the biochemical reactions recorded, the organism, beyond
doubt, appears to be a Salmonella. Since it failed to attack innosite
Salmonella Typhymuriun Was ruled out. From the reaction produced
on maltose, arabinose, rhamnose and as it produced H,S, it was
concluded that it belonged to the group Enteritidis. For confirmation
o series of biochemical tests were carried out in poultry pathological
laboratory concurrently and the results obtained there were identical

with what we recorded in our cultures.
Pathogenicity tests

Rabbits.—A 24 hour "old broth culture 0'5 c.c. was inoculated
intravenously in ahealthy rabbit. The rabbit showed symptoms of
Salmonellosis in the acute form and died after 10 hours of the inocu-
lation and the organism Wwas recovered from its heart blood, liver and

Tamperature chart of 8 rabbit fed with
24 hour old broth culture of Salmonells

‘(rabbit)
107 ¥ -
106 ¥
'J’
1056 P
1M F
109 F
<
102 P
= E=rn SR Ex £
& 3 58 5% 5§ 23 83 £8 a9
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splecn. The post mortem lesions in this case were more of septicemic
nature than those observed in cases of natural outbreak and lesions in
Peyer’s patches were not marked. The transmission experiment was
repeated by feeding a rabbit with a 24 hour old broth culture mixed in
feed consccutively for two days. The disease was again successfully
produced and the animal died after 8 days, showing the typical lesions in
Peyer’s patches and spleen. The course of the discase in the experi-
mental animal is shown in the chart,

Hill Bulls—One hill bull was inoculated subcutaneously with
3 c.c. of 24 hour old broth culture. Second bull was drenched with
10 c.c. of 24 hour old broth culture mixed with ¢ oz of water and the
third bull was inoculated intravenously with 2 cc. of 24 hour old
broth culture. No reaction ensued in any of these bulls, The animals
were kept for two weeks under observation and then discontinued.

Goats.—One goat was inoculated subcutaneously with 3 c.c. of
94 hour old broth culture. Second goat was inoculated with 1 c.c. of
24 hour old broth culture intravenously and the third goat was drenched
with 5 c.c. of 24 hour old broth culture mixed wiih 3 oz of water.
The goat which was drenched with cultures did not show any reaction
The goat which received subcutaneous inoculation showed a rise of'
temperature upto 1054°F on the second day of inoculation which
persisted for three days and then came to normal. While the goat
which received intravenous injcction of salmonella cultures showed
decided thermal reaction and the temperature in this case shot upto
105-8 F on the second day of inoculation and 107-0 F on the third day
This high thermal reaction remained steady for nine days, after whicl;
the temperature gradually came to normal after twelve days of inocula-
tion, The animal during the febrile condition was dull, fed fairly and
passed soft faeces.

Blood picture

Blood smears from rabbits suffering from salmonellosis proved
negative for organisms. Buf the cytoplasm of almost all polymorph
nuclear cells contained a few or more bacteria. A series of different?al
leucocyle counts was made from sick animals which proved to be
suffering from salmonellosis after death and antimortem with healthy
control smears. The following table gives a comparative statement
of both the counts.

Healthy Salmonellosis
Polymorphs 41 54
Large Liymphocytes 34 13
Small Lymphocytes 12 19
Monocytes 6 11
Hosinophiles 2 -

Basophiles’ 5 3
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From the above averages, leucocytosis of the neutrophilic type
is distinctly evident and in some individual cases the count of
polymorphs reached even 80%. Unfortunately we had no opportunity to
make similar studies on lapinised virus producers, only two animals
being examined both of which gave higher polymorph count and
both of them showed intercurrent infections (Pasteurellosis in one case.)

Study of Lesions in rabbits hyperimmunised with salmonella
and subsequently inoculated with rinderpest virus

Three rabbits were immunised by giving gradually increasing doses
of killed cultures of Salmonella followed by gradually increasing doses
of live cultures at different intervals. One of these immunised rabbits
was destroyed. Nothing unusual was noticed in any of the organs on
autopsy. The remaining two rabbits were inoculated intravenously
each with 1 c.c. of lapinised virus (1% saline emulsion of spleen and
lymph node). Both these rabbits developed typical thermal reaction and
died after six days of the inoculation. On post mortem examination
enlargement of Peyer’s patches and lymph nodes which are characteris-
tic of rinderpest were seen.

Histopathology

The histo-pathological study was restricted to intestines as the
identical lesions in Rinderpest as well as in Salmonellosis are found in

this organ only.

Intestines (Salmonellosis).—The columner epithelium was desqua-
mated from almost the entire mucous surface. The lamina propria
showed marked lymphocytic and neutrophilic infiltration. The epithelial
lining of crypts of Lieberkuhn showed degeneration characterised by
pyknosis and karyorrhexis and in some cases there was present degenera.
tive material in these glands. Some of the apices of lymphoid follicles
pointing to the lumen of intestines showed infiltration with- deeply
stained young lymphocytes as compared with the feebly stained nuclei
of the lymphocytes of the normal follicle. The Peyer’s patches showed
lesions indistinguishable from those of caseation characterised by
homogenously stained foci and did not show any nuclear material. The
sub-mucous layer showed fibrin deposition with focal leucocytic infiltra-
tion. The serous layer showed capillary congestion and osdema
(Figures V and VII).

Intestines (Rinderpest).—The columnar epithelial lining of the
mucous membrane was intact in most of the part and there was
no evidence of catarrhal changes. The lymphoid follicles showed
indications of hypertrophy accompanied by focal necrosis which in some
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instances had undergone changes similar to those of cascation.
Majority of lymphocytes comprising the Peyer’s patches showed distinct
karyorrhexis., In lamina propria there was diffused infiltration of
lymphocytes. The crypts of Lierberkuhn were devoid of any inflamma-
tory exudate. The sub-mucous and scrous layers did not show any
marked histo-patholygical change (Figures VII and VIII).

. For .comparison of the above mentioned histo-pathological changes
with the histology of the normal intestines (rabbits), reference may he
made to (Figures I1I and IV). '

Discussion

Investigation so far carried out gave us conclusive results that
both rinderpest lapinised virus and sahmonellosis produce exactly
identical lesions in Peyer’s patches so indistinguishable from each other
that the worker in the field carrying out rinderpest immunisation with
wet lapinised virus is at a disadvantage to confirm that his virus
producer has reacted specifically to rinderpest and not to any other
infection. Datta et all (1951) in their report on lapinised virus of
rinderpest describe the clinical symptoms of a rabbit after experimentdl
inoculation and the symptoms are in ‘no way different from what were
observed by us in natural as well as experimental cases of salmonellosis

Blood smear examination in both the cases were negative, but
heart blood when inoculated in a suitable media and incubated prod’uced
pure cultures of salmonella in cases of salmonellosis, but rinderpest
produces no change in the media. This is the most important and Sure
differential diagnosis between rinderpest and salmonellosig yet it is of
little practical value in the field due to the absence of f,acilitiesf
cultural experiments. Further it takes at least 24 hours to differenti (:r
one from the other and the lapinised virus may not remain via.blel? :
24 hours unless kept under proper refrigeration. oF

Organ smears or heart blood smears are negati : .
both the cases but in all cases heart blood from sg?‘rg(\)’geff:sigrgamsms in
cultures of salmonella on cultural examination. Smears alth h
negative, reveal leucocytosis with increased polymorph nuclear oug
the cytoplasm of each occupied by bacteria-like bodies which do nol:ct:3 1:’
gram’s stain. In the blood, perhaps, the organisms occur in 2he
intralencocytic situations only and the bodies referred to as occurr e
the cytoplasm of the polymorphs are nothing but the specific org
i.e. Salmonella. In many cases the cell structure of the leucocyte i
found destroyed with the result that group of such bodies are leftyfe is
There is no other source visible under microscope for the o g&ni:refé

appearing in the media than from such groups; hence it ig reasonable to

yields pure

ing in
anisms
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infer that the bodics in the leucocytes are only phagocytosed organisms
which when they destroy the cell structure exist free in the blood in
small numbers to multiply in the media, but are too few to be seen in
the blood smears in a free state. Impression smears taken from spleen,
jiver and glands also show numerous such phagocytosed organisms and
pure culturcs of Salmonella were also obtained from such organs.
Rinderpest blood does not show such phagocytosed bodies.

The pathogenicity tests carried out show that the disease can
easily be transmitted to rabbits by intravenous route by feeding
culture. Whereas Salmonella isolated from rabbits is non-pathogenic
to hill bulls but goats when inoculated intravenously show decided
thermal reaction which might complicate reactions in goats receiving
lapinised virus for the production of goat reactor vaccine when required
to be used for immunisation of cattle against rinderpest.

From the biochemical reactions carried out, it may be concluded
that the Salmonella isolated from the outbreak investigated, belongs

"to the group Hnteritidis (Manual of Determinative Bacteriology—

Burgy).

Splenic enlargement which we have observed in natural cases of
salmonellosis is almost a constant factor except in a single case of
experimental rabbit where the disease was produced by intravenous
inoculation and where the disease was acute. This splenic enlargement
was never noticed by us in lapinised virus producers nor is this lesion
reported either by Datta et al (1951) or F. A. O. in Agricultural studies
No. 8, 1949—Rinderpest vaccines. So this can be taken as the

differentiating factor and it would be easy enough for the field worker

who uses lapinised virus to distinguish an enlarged spleen from a
normal spleen according to the size of animal. Nos. 1 and 2 of
Figure II illustrate the comparative sizes of healthy spleen and spleen
from salmonellosis of adult rabbit of almost of the same size and age.

From the comparative histo-pathological study of intestinal
lesions of rinderpest and salmonellosis in rabbits we may conclude
that '

(1) The columnar epithelial lining of the intestines in rinderpest

was intact for most of the part while it was desquamated in the
intestinal lesions of salmonellosis.

(2) The changes seen in the Peyer’s patches in both the diseases
were almost similar. '

(3) The submucous layer of intestines in salmonellosis showed
fibrin deposition with focal leucocytic infiltration and serous layer
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showed ocdema and capillary congestion which ¢
. . : 4 . 8 :ould not 1 , .
sections of intestines of rabbits which died of rinderpest ¢ detected in

. Bgforc concluding it may mentioned that salmonellosis 18 ¢

in rabbits but the importance of this investigation lies Jomon
outbreak of sahnoncllosis but in the similarity of lesions‘ n-ofi n the
those of rinderpest in rabbit and their macroscopic and F&O ‘uced to
s_tudics to arrive at the differential diagnosis., In the immu SN
livestock against rinderpest when carried out in the field uqizrlnsimc'm' o
virus, salmonellosis should not be lost sight of as itl _ng'aplnl.‘}cd
complicate the reaction. ‘ s likely to

Sammary
(1) An outbreak of salmonellosis in rabbits is recorded:

(2) DBlood smears from rabbits sufferin

] _ ! d g from sal i
negative for organisms. But there is increase of posl;[il;)fe}ilosmlare
cells &I.]d t.he cytqplasm of almost all polymorph nuclear cellspc puclear
bacteria-like bodies which do not take gram’s stain. It ig :Dtalned
th.a_t these bodies arc only phagocytosed organisms of sall) esunlled.
Rinderpest blood does not show such phagocytosed bodies monella.

(3) Blood smear examination of rinderpe
. st i
pegatwe but heart blood when inoculated Ii)n aa;itzilf: Onelk?sw o
incubated, pure cultures of salmonella are produced i media and
salmonellosis, but rinderpest produces no change in media o eses of
(4) Salmonella (Enteritidis) is non-pathogeni ) hi
- ' en
goats inoculated intravenous show decided tl})ermzf re;,cctii())nhln bulls but
(5) DBoth rinderpest and salmonellosis in rabbitg .
identical lesions in Peyer’s patches,

(6) The comparative histo-pathological study of ; i i
of rinderpest and salmonellosis is described. 707 intostinal lesions

produce exactly

(7) Splenic enlargement is almost a consta .
. . nt f
cases of salmonellosis in rabbits but thisis not notij:(;o? n najtx}ral
virus producers. 12 lapinised
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DETERMINATION OF THE NATURE OF OESTROGENS IN
THE GEL, SPERM PACK, AND SPERM FLUID
FRACTIONS OF BOAR SEMEN

By
M. P. JoHARI,

Regional Sterility Officer, Uttar Pradesh,
U. P. College of Veterinary Science & Antmal Husbandry,
Mathura U. P., India.

[Rece.ved for Publication on 2—8—55.]

Qeveral workers have found that human semen or its extract
when injected into spayed rodents produces the characteristic cornifi-
cation of the vaginal epithelium (Green-Armytage et al, 1947 ;
Riisfeldt 1948 ; McCullagh and Schaffenburg 1951.) They, however, did
not separate the spermatozoa from the sperm fluid and so it is not
known whether cestrogens were present in the spermatozoa or in male
sex-accessory fluids. Mukherjee, Johari and Bhattacharya (1951 ; 19563)
found that the gel portion of rabbit semen produces a similar effect
when injected to ovariectomised rats and mice. Diczfalusy (1954) found
by chemical determination that a litre of human semen contains
approximately 60 Kg oestrone, 30/g oestriol and 10 g of oestradiol-17 3
in free, non-conjugated form. The present studies were undertaken
with the object of finding out whether the oestrogens are present in the
spermatozoa themselves or in the accessory fluids and to characterise
oestrogens with special reference to the semen of the boar.

The human semen is very much similar to boar semen as both
contain a large quantity of seminal fluid and so the studies in the boar
may throw some light op similar processes of reproduction in human
beings. The result of this chemical determination has proved negative but
keeping in view the importance of this subject, it is considered necessary
to record here and to discuss the results of this study.

Material and Methods

Semen specimens were obtained from a boar of Yorkshire breed,
aged 18 months, body weight 180 Kg when the experiment was started
and subsequently, increased to 230 Kg. The boar was housed in a
sanitary stall of the Department of Obstetrics and Gynaecology, Royal
Veterinary College, under optimum conditions of food and management.

{The work was done during the author's stay in Sweden at the F. A, O, International
. Training Centre.]
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The semen was collected by an artificial vagina over o dur
sow and the two collections, made on two different dates witl; a rnm};
three days, werc mixed alter precipitaling them immediatel gpﬂp’oh
ethanol. The boar had a good scrving behaviour and the semeny W]lt
as judged by standard methods, was as follows :— quality

. First collection :—Volume, 150 ml. excluding the gelatinous porti

which weighed approximately 42 g., Colour and ‘Consistency - Pr 1~0{1
white, thin milky, Mass activity -+ + - (4), Sperm (!Oncont};{;t'g ey;;;;
thousand/cmm?, with &0, motile sperms, pH 74, the total nu Il(in“ f
sperms in the whole cjaculate was 5842 x 109, , t mumber of

Second collection —Volume 165 ml., excluding the gelatinous
portion which weighed approximately 65 g., Colour and cogsi;Lt :n(-)m-
greyish white, thin milky., Mass activity + -+, Sperm (-oncentcnt,c-y X
379 thousand pet cubic m.m., with 70 80% motile sperms H 7-52§a Hiln
total number of sperms in the whole ¢jaculate 625 x l(J9l o1 » the

Precipitation of Semen fractions with ethanol

Although efforts werc made to precipitate the se )
with ethanol immediately after colIcctignf(fgli‘lttﬁshgil;;?:en fmetlons
15-20 minutes beforc this could be done. However éor akslon.s 1t took
microscopical study of semen 5 ml. was taken ou’t sepngtylslcal and
rest of the semen was [ractionated into Sperm fluid, 8 );31‘ ely and the
Gel portians. 4 Sperm pack, and

The sewen sample was filtered through a thi
Widc funnel and the semi-solid gelatinouséll?o(::tggiln nligf:;ﬁ; C-lOth e d
Gel was removed.  The Gel was washed twice by ,adding ?l’ cg:.lle.d as
water to remove traces of adhering sewminal fluid and g;ass- tstilled
After drying the Gel on a flter paper, it was weighed iPel‘ln&toZ.oa.
balance, thoroughly chopped in an electric auto-mi\'e;1 a(g‘hysmal

before precipitating it with ten times 80-95% ethanol urmix)

The fluid part of semen was centri at .
minute for 10-15 minutes and the fluid pof?i%fld\z;: ,860 ?af\tloéutlons per
white pack left in the bottom of the centrifuge tube ‘ rllwhell ¢ h.from the
containing mostly spermatozoa, was washed twice with d.W.Ilte pack,
and centrifuged to make it free from the seminal fluig ls%ll‘}lfd‘water
pack was thoroughly disintegrated with quartz sand in. e Sperm
mortar with an equal quantity of water and then 95 3hP€Stlc apd
times its volume was added before storing it in deep fre;z;‘e(;t anl(;i(l}O—lz

The Spermn fluid was similarly treated anq
adding 10 times 80-95% ethanol. All the threc fractj
at-13°C.

pbrecipitated by
ons were stored
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The second semen sample was fractionated into Sperm fluid,
Sperm pack, and Gel ; similarly treated with ethanol and stored in the
deep freeze at-13°C for 24 hours. The First and Second set of samples
were mixed and treated as one, in further extractions. The total
amount of seminal components in each one of them was as follows :—

(@) Sperm fluid 220 ml.

(b) Sperm pa,;:k, derived from 3815 ml. of whole semen,
containing approximately 120-7 x 10° spermatozoa.

(6) Gel S 1079 g.
Extraction and separation of oestrogens

The procedure followed by Diczfalusy (1953) in the extraction and
fractionation of placental oestrogens and in the characterisation of
oestrogens in human semen (Diczfalusy 1954) was adopted except that
instead of fluorimetric method, the Kober colour reaction was carried
out in the modification described by Brown (1955). In essence, fhe
method is based on differential solubility of the oestrogens in various
organic solvents. The details of the procedure followed in the
extraction of oestrogens are given in the Flow sheets (1-3). The various
steps are based on the measurement of partition coefficients of the
three natural oestrogens {oestrone, Oestradiol-17-3; Oestriol) in different
solvent systems. The partition coefficients for oestrone, oestradiol and
oestriol differ but it has been presumed in this case, to be the same, as
a practical measure. The method has been discussed in detail by
Diczfalusy (1958) in his well documented paper on the estimation of
oestrogens in the human placental tissue.

FLow SHEET I

Separation of the Boar Semen into Sperm fluid, Sperm pack
and the Gel portions by filtration and centrifugation.
Sperm pack disintegrated.

Gel disintegrated.

I

Proteins precipitated, by adding x 10 vol. of ethanol 80-95%
and keeping it over night 8t~13° Cuovvcreiiniininns creverennnen Lo

|

Next day centrifuge at - 8 C, Extracted
2 % 1/1 vol, of ethanol .cvecveeeeenesviunrennsscsnireneesinoninnns2e

{See next page) ;
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Precipitate, Evaporated EtOH in the

starting material atmosphere of nitrogen

for Flow Sheet 3. under reduc‘gsd pressure.
Coutains Free’ and

“conjugated’’ oestrogens...3.

i,
Extracted with 2 x 1/1 vol. aqueous phase............e 4,
of Toluene |

Extracted with 4 x % vol.
| per—oxide free Ether.........5.

I .
| \

r
Combine Toluene & The aqueous phase,
Ether fractions. Starting material for

Flow Sheet 2.
Evaporate(li Ether........ 6.

Extracted Toluene with
3 X % vol. lN-NaOH..J.

Discarded Adjusted pH to 105 by adding
Toluene phase.

8% NaHCOs, 70-100 ml.
Checked the pH by an Elect,
pH meter............. asenn 8,

Extracted with ‘3 x % vol of Ether...0.

- S

Discarded aqueous phase. Shake ether with 20 ml.

2N NaOH. Add 80 ml. 8% NaHCO,
and shake it again., Discarded
water phase.............

|
Washed Ether wi|th 8 ml. of Dist. water

Evaporated Ether Free Oestrogens.” 11
Frow SHEET I

Aqueous phase left over after extraction with Toluene
and Ether in Step 5.

Evaporated Ether and hydrolysed with 15 Vol. % 11¢
pH 0-08., Boiled for one hour under a "eﬂuxo % HCL

Cooled. Extracted with Toluene and then with Ether.

procedure as is given in Fiow Sheet 1 from 4__uFollowed

“Conjugated Oestrogens .

veveenes 100

DETERMINATION OF THE NATURE OF OESTROGENS 443

Frow SHEgT III

The precipitate, after extraction with Ethanol in step 3
Flow sheet I, was hydrolysed with 1/I Vol. of 5% NaOH
at room temperature for 12 hours. .....ceee. I [

I
pH adjusted to 10-5, by adding Concentrated HCL............. 15.

Extracted with Toluene and then Ether. Followed procedure
as is given in Flow Sheet I, from 4-11.

“ Protain Bound QOestrogens .
Comments on extraction procedure.

1. Bischoff, Yee, Moran and Katherman (1951); Bischoff,
Katherman and Yee (1951), demonstrated that oestrogen can be removed
from rabbit or bull sera by the precipitation of proteins at 80-95%
ethanol up to the extent of 96-99%. KEthanol under these conditions
also removes a considerable portion of water soluble ‘‘ conjugated
oestrogens. (1). §

2. Some water soluble “ conjugated ~’ oestrogens, lying on the
surface of the Gel or in the sperm pack would have been removed
while fractionating the semen into Gel, sperm pack and making them
completely free from adhering sperm fluid.

3. All evaporations and distillations were conducted in an
atmosphere of nitrogen and at reduced pressure. Werthessen, Baker
and Borci (1948) emphasised the importance of this precaution, The
commercial nitrogen available was purified by passing the gas through
a column (800 m.m. long, 25 m.m. in diameter) filled with activated

. copper, heated to 260°C. The active copper was prepared according to

the method of Meyer and Ronge (1939). The nitrogen reaches the

‘flasks for ethanol distillation through a small capillary. The whole

distillation apparatus was connected to & common vacuum pump, (3).

4. All ether employed was purified by adding silver nitrate
golution (Silver nitrate 133 g., Distilled water 100 ml), 60 ml. to a
litre of ether. The silver nitrate solution was removed in a separating
funnel, The ether was again shaken with 100 ml N-NaOH and
decanted. The ether now was distilled over NaOH pellets and was in
most cases, used immediately. The procedure removes peroxides from
the ether. Per-oxides present in the ether, if any, are likely to oxidise

the oestrogens.

5. It has been assumed that toluene and ether would only
extract * free ”’ oestrogens whereas “ conjugated * oestrogens would

§ Figures refer to the stages indicated in the Flow sheets,
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remain in the aqueous phase. If is not known if there are conjugated
oestrogens in the semen of the boar. The separation of * Free ™ and

“ conjugated  oestrogens has been made on their di ¢
solubility. cir difference in other

6. Cohen and Marrian (1935), Pincus (1949} found that alkali
removes oestrogens more readily from toluene than from cther (N

7. ‘Acid hydrolysis was carried out with 15% v/v HCL under
reflux. lingle (1950) found no loss of urinary oestrogens under more or

less similar conditions. However, there is a ibili
, possibility that
would have taken place (13). y some loss

8. Rakoff, Paschkis and Cantarow (1943), S
(1946, 1947) found * Protein-Bound » oesérogel)n,s Silxigot}?; dblIzggerct)?i
pregnant women. Lehninger and Scott (1947); Licberman, Tagnon &
Schulman (1952) found oestrogens becoming protein-bound. Diczfalusy
(1953) found indications that boiling crystalline oestrogens in 10% NaOH
for 30 minutes does not destroy the crystalline oestrogens to any great
extent. The alkaline hydrolysis was carried out by adding 1/1 vol
with 5% NaOH as was done by Diczfalusy (1953) in human placenta. '

r1“he difficulties and observations, made in following the
extraction procedure, may be interesting as no work of a similar
nature has been done in the semen of Farm-animals.

Sperm Fluid Fraction

1. “Free” oestrogens—The sperm fluid of the boar is a straw
coloured fluid, of slimy consistency containing a lot of mucus, The
ethanol extract was a clear, transparent fiuid. On evaporatin. it to
about 1/8 of the volume, the fluid became hazy but subsequegntl it
again became clear when all alcohol was evaporated. This was extrac}t’;ed
with Toluene. In ether extraction, the separation would not take place
The “ Free "’ oestrogens were determined only in the Toluene extrr;ct d
portion: e

2. “Conjugated’ oestrogens—The aqueous
Sheet No. 2 was the residue left in, out of the zthanol g:&zit:g : o]li"i};:)vxz
by toluene. After acid hydrolysis, it was extracted with tlz)luene
Ether extraction was not satisfactory. It had to be done by a lar, (;
volume of ether, The ether extract was kept in the deép freeze it
—18°C for better separation of the fatty material. Next day in the dee
freeze, it was filtered on a Buchner’s funnel with Munktell’s filter pa ezl)'
No.3. A good quantity of white amorphous substance was leftposer

on the filter paper. However, it was washed twice with ether and then

discarded. The ether portion was mixed with toluene extract. After
evaporating ether, the N-NaOH extraction from toluene was not
possible.
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3. “Protein-bound’’ oestrogens—After alkaline hydrolysis, while
making extraction with toluene strong emulsions were formed which
had to be broken by centrifugation. Extraction with ether was not
possible. The pH was reduced to 90 and then ether extraction was
tried. Ammonium sulphate crystals were added but with practically
no effect. Extraction was carried out by a large volume of ether and
the procedure in 92, was followed here too.. It appears that a subs-
tance, partly soluble in ether interferes with extraction procedure and is
present in large quantities in the sperm fluid fraction. However; the
nature of this substance was not determined.

Sperm Pack

1. ‘“ Free’ oestrogens—It has been possible to follow the prace-
dure given in the flow sheet for *“ Free ” oestrogens.

2. * Conjugated” oestrogens—FProcedure given in the Flow sheet
No. 2 was followed. :

3. * Protein-bound’’ oestrogens—There was difficulty in extrac-
tion with ether at pH 10'5 and so the pH was reduced to 9:0 and the
procedure followed. '

Gel .

1. “TFree” oestrogens—The procedure in Flow sheet No. I was
followed. : ,

2. “Conjugated” oestrogens—The aqueous portion, after acid
hydrolysis with concentrated HCL became chocolate coloured.

3. “Protein-bound’’ oestrogens—After alkaline hydrolysis (Flow

‘sheet 8), the pH was adjusted to 10-5. With toluene, strong emulsions

would form which would not break on centrifugation and, therefore,
the method given in the Flow sheets could not be followed. However,
other alternative methods were not tried.

Isolation and Determination of Natural oestrogens

The dry residue was dissolved in 1.0 ml. of ethanol and 25 ml.
of benzene and 25 ml. petroleum ether was added to each of “ Free ",
“ conjugated ", and “ Protéin-bound ” oestrogen fractions. Kach was
extracted twice with 25 ml of distilled water and finally extracted with
ether at pH 10:5. The ether which possibly contains Estriol (E3) is
evaporated in Kober tubes containing 4 mg of hydroquinone, in
nitrogen atmosphere, under reduced pressure.

The organic solvents are likely to contain Estrone (E1) and
Estradiol (E2). It was extracted with O.4N-NaOH and the plenolic
hydroxyl group methylated with dimethyl-sulphate at room tempera-

ture in alkaline medium, The methylated oestrogens were extracted



446 THRB INDIAN VETERINARY JOURNAL

with N-Hexane. The El and T2 were separated by adsorption
chromatography on partially deactivated aluminium oxide (Al,0,)
columns (Sec Brown, 1955)

Kober Colour Recaction

The oestrone (1i1) oestradiol {Ii2) oestriol (E38), fractions were
evaporated in Kober tubes containing 4 mg of hydroquinone in
nitrogen atmosphere, under reduced pressure. Add to Kl, E2, E3, 3 ml
of 66%, 60% and 76% of Sulphuric acid respectively. The test tubes are
heated for 20 minutes in a boiling water bath and immediately cooled.
The water was added to £1-0:5, 1i2-0-2 and E3-1.0 ml. The tubes were
again heated for ten minutes and cooled. Ina Beckman’s Spectrophoto-
meter, readings at wave length 480, 516, 552 mH for E1 and E3 and
480, 518 and 556 mM for 152 were taken.

Oalcwlation :—The Allen formula (Allen 1950) modified by Brown
(1955) has been used. The extinction constant is twice the reading at
516 or 518 minus sum of the readings at the oth_er tvs{o wave lengths.
If this is less than 0-025, it is not taken into consideration as it may be

due to experimental error.
Result

The presence of oestrone, Oestradio! 17 B. and oestriol in “ Free.”,
« conjugated » and ¢ Protein-bound” fractions, in 220 m] of sperm ﬂqxd,
the sperm pack derived from 315 ml. of semen/sperm concentration
1907 x 10° and 1079 g. of gel, coulq not be dgmonstrated as the
amount of oestrogens estimated are within the experimental error. The
estimation, of *“ conjugated’” oestrogens Fhfter acid hydrolysis from sperm
fluid and * Protein-bound”’ oestrogen in t.he gel portion, could not be
made as strong emulsion would fom} and 1t_wou1d not be possible to
preak it and separate the fractions satisfactorily.

Discussion

Fellner (1921) reported an increase in uterine weight of spayed
guinea-pigs treated with lipoid extract of bull testis. Goldzieher &
Roberts (1952) identified oestradiol in the human testicular extracts.
However, the negative findings in the above study may lcad us to the
following conclusions :—

1. There are no oestrogens,

9. If the oestrogens are present, they are in a very low concen-
tration and the method is not sensitive enough to determine them.
3. Errors in processing also may be there.

The limitations of the colourimetric method of determination of
~estrogens in semen may be kept in mind, According to Hawk, (1947)
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colourimetric methods are unsuitable if the concentration of oestrogens
is less than 1'5 mg. per litre approximately. The hazards of processing,
the time taken between collection and precipitation with ethanol, loss of
oestrogen in acid hydrolysis or evaporating ethanol and the worst of all,
the formation of emulsions make the method far from quantitative,
specially when it is applied to samples other than urine (Emmens 1950).

It appears that if there is less than a few milligrams of oestrogen
in the total extract available, biological assay must, at present, be used.
The ideal biological test method under these conditions would be one
which dees not differentiate between the various oestrogens which may
be present and is not affected by the presence of extraneous material.
Such an assay would give an estimate of the total weight of oestrogen in
the sample irrespective of its nature while Kober reaction may be
applied with large chemically assayable amounts. The Gel has given
characteristic response for oestrogens when injected in ovariectomised
mice (Johari 1955).

Summary

The method followed for the determination of oestrogens by
Kober reaction in various semen fractions, consisting of sperm fluid,

sperm pack, and gel from two ejaculates of an Yorkshire boar, has been
described.

It has not been possible to characterise oestrogens of boar semen.

However, the various indications of the negative findings have been
discussed.

The limitations of the colourimetric method in determining
oestrogens in semen samples have been given. It appears that for some
time to come at least, biological test method would be more useful as it
would give an estimate of the total weight of the oestrogen in the
sample.
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General Avticles

PREVENTION OF LOSSES IN POULTRY.SOME :
| OF POULTRY DISEASE CONTROIISII'*E ASPECTS

By
J. K., LANCASTER

It is impossible to describe or
diseases. This subject covers a ver
mention some of the more important
relate these items to the poultry prob

discuss all the aspects of Poultry
y vast field, However, I wish to
iters and try as far ag possible to
lems in thig region of the world

¥ : e——-.
"Summary of a lecture delivered by Mr. . E. L T T e
Mission, Bangkok, Thailand, on the subject o{I "pre‘?:;ﬁ::r’ fv‘“e”nafﬁ&n. F.A.O,
at the time of the F.A.O Techaical Meeting on Poultry Producﬁo Losses in Poultry”
East, held in Poona, Bombay State, from 17th to 27th October 19550n {0 Asia and the Fa
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We can conveniently consider poultry disease control from two
different aspects, namely laboratory and field control work Although
these aspects appear to be separate and distinct, yet it is quite obvious
that both are equally important and must be ciosely co-ordinated if
maximum progress is to be made in a country.

First, I wish to discuss the laboratory aspect and later I will
mention field control work.

Briefly, the laboratory aspect concerns the production and testing
of the various poultry vaccines which are now regularly used in the
field. In addition, there is also need for a research staff to develop
more efficient means for the prevention of poultry losses, and to
investigate new problems as they arise. It is very likely that a
developing poultry industry will be associated with poultry disease
problems which at the present, may not be serious in the country
concerned.

The use of the developing chick embryo has greatly facilitated the
preparation of vaccines for the control of virus diseases of poultry, for
example, Newcastle Discase, Fowl Pox, Infectious Laringo Tracheitis
Infectious Bronchitis. The virus can be readily cultivated in the
laboratory and the vaccine prepared under strict conditions. Generally
such vaccines are economical to produce. There are, however, several
important aspects to consider.

First, the possible contamination of the virus vaccine with other
poultry pathogens. This may arise as a result of cross infection or
contamination in the laboratory, However, the contamination of living
virus vaccines may very easily occur by means of egg transmitted
poultry pathogens. That is, the pathogenic agent is already present in
the egg used for the preparation of the vaccine. The natural trans-
mission of pullorum disease through the egg of an apparently healthy
hen was recognised many years ago. Fortunately, the danger of this
infection contaminating a living vaccine can be overcome by blood

" testing the poultry flock supplying the eggs. This is of great importance

because recent experiments have shown that a fowl pox vaccine
contaminated with Salmonella pullorum can produce an outbreak of
pullorum disease in vaccinated chicks. However, the control of pullorum
disease presents no real problem. It is the fransmission through the
egg, of certain other diseases which presents a more serious problem,
because unless the vaccine is free from these egg-borne diseases,
disastrous results may follow use of such vaccines in the field. Such
naturally egg borne diseases include the visceral form of leukosis,
infectious bronchitis, and possibly other' respiratory diseases,
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Of the diseases iikely to naturally contaminate a vaccine, Loukosis
is perhaps the most dangerous hecause the vaccination of young chicks
occurs at an age when the birds are more susceptible to the leukosis
virus. In addition, due to the prolonged and uncertain incubation
period of leukosis, this virus cannot be readily detected by the usual
routine safety and potency tests, which are applied to cach batch of
vaccine prior to issue. Infectious bronchitis virus which may also
contaminate a poultry vaccine has a much shorter incubation period
and therefore can be more readily detected by using carcfully selected
young fowls or chicks for vaccine safety tests.

In another connection, Dr.S. N. Nandi of India, has shown that
an undetected selective increase in pathogenicity of Ranikhet virus can
occur unless suitable breeds of chicks are used for the safety test,

These cxamples therefore scrve to emphasise the need for the
laboratories to take the greatest care in obtaining eggs from healthy
poultry flocks. Flocks maintained under the direct control of the
laboratory are to be recommended. By this means, the flock can be
kept under constant observation and the health maintained at a high
level. lconomy can be effected in the field-use of vaccines, but no
economy can be made in the careful management of the flock supplying
eggs, and chicks to the laboratory.

It follows that there is need for laboratories to adopt adequate
safety and potency tests for each vaccine prepared.

. Experience has shown that the inactivation of a fully virulent
virus in order to prepare a vaccine has disadvantages. Either the
vaccine often gives poor immunity or virus, by disassociation, may
regain its full virulence. Field results with living artificially attenunated
Newcastle or Ranikhet disease vaccine have shown that in general, this

type of vaccine cannot be used on young chicks, although, in older
birds, the resulting immunity is very good:

To overcome these disadvantages, investigations have been -

conducted to determine the value of living naturally avirulent, Newcastle
and Ranikhet Disease virus vaccines. The great advantage of this type
of vaccine is that it can be used for day-old chicks. In certain districts
where Ranikhet or. Newcastle disease-as it is also called is prevalent, it
is necessary to protect fowls at an early age. There are at the presént
time, two strains of virus generally used for the vaccination of day old
chicks, namely, the B.1 strain (of Hitchner) and the F strain
(of Asplin).

Strain F Newcastle disease virus is being tried on a large scale in
a number of countries since it is thought that this strain may have
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better antigenic properties than the B-1 strain. In Thailand, we have
carried out a number of observations on the properties of strain F.
Newecastle diseage virus and, as a resuls, this virus is now used as a vaccine
for routine field work in that country.

Perhaps it may be of interest to briefly summarise the charac-
teristics of this strain I, Virus, as we have observed in Thailand.

We find strain I Ranikhet virus vaccine is equally suitable for
the vaccination of either day-old chicks, growing stock or adult birds.
Thus only one type of vaccine need to be prepared to meet all demands.
In Thailand this is a great saving in production and testing procedures
and also eliminates any risk of cross infection between different strains
of vaccine viruses.

This strain F virus is exceedingly mild in its reaction and the
effects of vaccination are often unnoficed. No paralytic symptoms
result and the vaccination of laying birds produces no detectable loss of
egg production.

The vaccine is very stable; and in our field work in Thailand we
have used fresh (undried) vaccine, carried in vaccum flasks with ice, for
periods of three weeks at a time without any deterioration (loss) in the
immunising power of the vaccine. Freeze dried vaccum sealed vaccine
is, of course, a far more stable and useful product and can be readily
transported through the normal postal services. However, in countries
or districts where large freeze drying eéquipment is not available,
fresh vaccine can be prepared and with -ear d satisfactorily in
the field. *’ e N

In Thailand, we have usedgkhis's
in-contact birds in actual outbrgyk B Y.
experiments, we have shown § he yse of this vadeind@lin an active
outbreak does not increase thge the other
hand, we have not observed %%he which has
been reported by Dr. I. B. Mir dian strain
of vaccine. ' EY

nterferénce phenory
. 90 AN .
Thdia using -

I fully agree with the st

3 . Mirza in the
Indian Veterinary Journal, that inoculatio al‘l s, including those
in the incubative stage, is the best way of cultiig short a field outbreak
of Ranikhet disease,

One disadvantage of the strain F virus is that the duration of
immunity appears to be less than that which follows the use of the more
virulent strains, for example, the Mukteswar virus. We have found in
Thailand that the intranasal vaccination of growing or adult stock
gives a durable immunity for approximately a year. The length of
mmunity following vaccination of day old chicks is somewhat less,
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m ‘ : e 1
Thus, as often occurs when a disease problem requires solution
] s 1 X s ¥l 3 '
the advantages and disadvantages of the control measures at present
available have to be considered and a compromise made. The final

approach to the discase problem being greatly influenced by local
conditions.

o 'l‘here_ are a number of other aspects relating to Neweastle or
Ranikhet Discase which I should like o mention.

The combination of Newcastle Discase and Fowl Pox Vaccine
into the one inoculum given by the wing web stick method is a great
saving in time and labour. However, in sowe countries, Fowl Pox is a
serious problem in the young chickens, older fowls being more resistant
In Thailand we use the combined Newcastle Discase—Fowl Fox vacciné
for growing.stock. Recently we have vaccinated chicks taken straight
from the incubator, with both Newcastle Disease vaccine given
intranasally and pigeon virus given by the feather follicle method. It
seems that with strong chicks reared under good conditions this double
vaccination at day-old against Newcastle discase and Fowl Pox can be
carried out satisfactorily.

It appears therefore that strain I.Newcastle Discase vaccine could
be used in hatcheries, to vaccinate all chicks at day-old before they leave
the hatchery. This procedure would be a practical way of vaccinating

large number of chickens, in either the Chinese hatchery or in hatcheries
using cabinet incubators.

It is obvious that fowls must be healthy at the time of vaccination
In addition, the ehickens must be kept free from disease until immunit);
develops. In general if chickens are exposed to virulent Newcastle virus
soon after vaccination, the vaccine has no time to produce immunit
and some deaths will occur. y

Of course, the ideal way and the one which gives the best results
is to vaccinate the birds before the disease has reached them, This is
simply another way of saying “Prevention is better than cure.

and this approach to disease must be constantly emphasised to all
poultry raisers.

The prescnce of the mild form of Infectious Laryngotracheitis or
of a latent Respiratory Infection in young chicks will sometimes causge
a severe reaction to follow intranasal vaccination with Newcastle
vaccine. This is of importance should a mortality in chickens follow
Newcastle vaccination.

I come now to the sccond part of my talk, that is, to discuss

poultry disease control in the field. Although I make g division -

between laboratory and field work; as I mentioned earlier, there must
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be a very close coordination between the laboratory and the field, if the
control of poultry disease is to be efticient.

It is one problem to produce the vaccine, it is another problem to
organise the maximum use of the vaccine in the rural areas. The urban
areas gencrally present little difficulty, for obvious reasons. Each
country and each district mrust deal with this problem of field work
according to staff facilities and local conditions. A number of trained
inoculators with adequate transport is essential for a large rural
vaccination programme To facilitate vaccination, I have mentioned
the vaccination of .day-old chicks before they leave the hatchery; the
combination of two vaccines in the same inoculum or the simultaneous
use of two different vaccines.

In Thailand we have operated our initial field control programme
through the head man of the district and under him, the head man of
‘sach village. Also we have tried to carry out most of the field work
when the farmers are not hegvily occupied with their crops. In most
of the rice growing areas, this is during the early part of the dry
geason, and this in itself facilitates movement in country areas away
from surfaced roads.

Large scale vaccination in rural areas presents a problem-and
it is very encouraging to learn of the scale on which Newcastle disease
vaccination is being carried out in certain countries in this region. It is
only by large scale vaccination combined with better husbandry method
that an appreciable and noticable improvement can be obtained in the
health of the poultry population of a country.

‘We have had a most inferesting and enlightening discussion on
poultry breeding and the meeting has discussed present and future
plans for the improvement of the indigenous stock. The meeting has
discussed the need to consider the future development of fully equipped
multiplication farms and hatcheries. I feel that the meeting must—at
the same time—consider what improvements, what developments, are
necessary to expand simultaneously the disease control programme.
This expansion of disease control must take place both in the laboratory
and in the field use of the products of the veterinary Liaboratories,

Effective disease control is based fundamentally on prompt and
accurate diagnosis, Post mortem examinations conducted by trained
technicians either in the Liaboratory or in the field, will lead to prompt
and sound measures being taken.

We have learnt of the housing and management practices of the
village or rural poultry raiser of the different countries in this area.
The education of the rural poultry raiser is of paramount importance in
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order that all will appreciate that poultry disease control cannot be
separated from poultry husbandry. In many instances, it is impossible
to control poultry discases without at the same time making changes in
the system of poultry husbandry. Lnprovement in poultry husbandry
will often, in itself, produce an improvement in the health and
productivity of the flock.  Poultry raisers must not be mislead by the
idea that vaccines and medicine will cure all and cvery disease condition.
This is a fallacy held by many poultry raisers throughout the world,

Farmers must be taught that the prevention of disease, by better
housing and management should be the ultimate aim. Vaccines and
medicines are merely aids, although very valuable ones, to assist the
farmer in the better management of his poultry.

Perhaps at this stage, I might summmarise the points so far made,
as they relate to the increasing development of the poultry industry,
These are: '

First:—Expansion—if necessary—38f the laboratory facilities for
vaccine production, diagnosis and research,

Second :—Expansion of the ficld vaccination service.

Third :—The development of better husbandry methods through
the activity and guidance of the poultry extension service. ‘

To return to certain disease problems of Poultry :

Large Breeding farms and hatcheries operated either by the
Government or private breeders provide a ready means of controlling
the health of the chicks or fowls which are to be distributed to the
villages.

There are however certain diseases of poultry which must receive
particular attention on such farms. These are :—

1. Leucosis :—The importance of leucosis to raisers of modern
breeds of poultry arises from two main facts; viz., the actual mortality
which the leucosis complex can produce in a flock; and secondly the
lack of precise reliable control measures to produce satisfactory results
on the ordinary poultry farm. In these respects, leucosis presents a
gerious problem to all concerned with the poultry industry.

Two opinions concerning leucosis, worthy of mention, have been
recently expressed. One is that an increase in the incidence of leucosis
is often associated with a rapid expansion of the poultry industry within
a country and with the use of mass production or intensive methods of
husbandry. This is a very significant statement. The second opinion
concerns the increasing evidence that the visceral form of leucosis is
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transmitted through the egg. The latter fact emphasises again, the
danger of contamination of poultry virus vaccines with poultry
pathogenic agents.

The present evidence that egg transmission applies only to the
visceral form and not to the neural form of the disease supports the
need for a clearer definition and classification of the various lesions
which have been grouped togethcr under the heading of the leucosis
complex.

Until more definite means of control can be finalised, poultry
breeders must continue to rely on the main methods now being
practised. They are, firstly to breed families which have a genetic
resistance to the disease. This in turn requires careful post mortem
diagnosis of the causes of all deathsin the flock and detailed recording in
the pedigree records; secondly, the rearing of chicks in isolation from
adult stock. This means careful planning of the farm layout and
management.

Government poultry farms and especially those concerned with
the distribution of modern or foreign breeds to the village farmer must
consider measures aimed at producing chickens with a resistance to the
preventable forms of leucosis.

Respiratory Diseases

Many respiratory diseases are not very spectacular so far as the

-number of deaths which result over a short period of time is concerned.

The poultry raiser who, for example, compares the apparent relative
importance of Newecastle disease and respiratory disease, is often lead
into a false sense of economic loss. The seriousness and chronic
nature of many of the respiratory diseases, together with the resulting
lack of growth and egg production, is often overlooked by farmers.

Many respiratory diseases are specific and respond to specific
control measures (e.g. lack of vitamin A — avitaminosis A. and
laryngotracheitis.) Other respiratory diseases can be controlled only by
careful poultry husbandry and the development and maintenance of
healthy flocks. (e.g. chronic respiratory disease and infectious coryza.)
Recent work on some forms of respiratory disease suggests that the
addition of cértain antibiotics to the feed is a useful means of reducing
the mortality and maintaining growing rate,

Pullorum Disease

Pullorum disease is an example of a poultry disease which often
becomes of increasing importance following the introduction of foreign
breeds into a country. Not only are modern breeds of chickens suscep-
tible to this disease, but cross bred birds between the imported and
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indigenous breeds may show increased susceptibility over the pure
indigenous stock. For this and other reasons, the control of pullorum
discase should not be deferred until the more spectacular discases are
under control, for by this time, pullorum disease may have become
widespread,

Consideration might be given to experiments and field trials on
the control of pullorum disease by medical treatment through the food.
The results may lead to a pullorum discase control programme obviating
the slaughter of reacting fowls.

With reference to the use of optical chick sexing instruments,
experiments which we carried out in Ingland showed that this inethod
of sexing chicks can cause the spread of pullorum disesse with deaths of
infected chicks. 'We found the use of para formaldehyde tablets to be
a satisfactory means of sterilising the small optical tubes,

Time does not allow discussion of the numcrous other diseases
and parasites which affect poultry. There is however one aspeet which
arises from the problem of poultry discase. Tt is thag large breeding
and multiplication farms should be located near to a poultry disease
laboratory in order that all disease matters may receive prompt atten-
tion. To overcome communication difficulties, certain farms may
establish their own small poultry diagnostic unit. There is no need
for this diagnostic unit to be either large or claborately equipped. A
simple unit can be of considerable value.

Finally, I wish to say a few words on the introduction, of

; . on oreign
breeds of poultry into a country with an indigenous poultry pop forelg

ulation :

The introduction of foreign breeds of poultry not only brings
problers of acclimatisation and the need to avoid eventual deterioration
of the stock, but in addition, such importations arc often associated
with new problems of discase control. Itis found that imported breeds
are generally susceptible to those diseases which only rarely cause
serious losses in the local or indigenous fowl, In addition, unless the
importations of chickens are subjected to carcful and strict quatantine
measures, poultry diseases, foreign to the importing country may be
introduced.

Experience in several countries shows that the importation of
foreign breeds of poultry is often associated with an increased
incidence of the different types of avian respiratory diseages, In
some instances, these diseases appear to remain confined to the pure-
bred imported stock; but therq is a.lso evidence, however, that
respiratory diseases have become mcreasmg!y brevalent in the cross.
bred chickens bred from the imported and indigenous breeds,
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Thus, unless careful measure are taken, the large importation of
foreign breeds of poultry can increase the overall poultry disease -
problem in a country foran indeterminate period of time. The object
of poultry breeding policies of a country must be to provide the
village poultry raiser with the advantages of improved breeds without the
the handicaps of disease susceptibility which is often associated with the -
raising of newly introduced foreign breeds.

It seems fo me from the experience of a number of countries in
different parts of the world, that unless carefully controlled quarantine
measures followed by an initial restricted distribution in the country,
are adopted, the importation of livestock can very often increase the
overall disease problem in a country.

I think that in the case of poultry, the safest method to adopt is
to keep the newly imported chickens on Government farms for at least
one generation. This will allow any new disease or acclimatisation
problem which may devclop, to be controlled by the Veterinary and
Animal Husbandry staff. Thereafter the fowls can be gradually
introduced to the village environment. In this way any new disease
problem possibly introduced by the importation, will be confined and
prevented from reaching large rural areas where disease control
measures are far more costly and difficult to undertake.

Unless the procedure of quarantine and an initial limited distri-
bution, is adopted, village poultry raisers may suffer losses in their new
stock and be disappointed and perhaps discouraged. These remarks
apply in particular to newly imported chickens. They do not, of course,
apply to foreign breeds of chickens which have been bred for a number
of generation in a country prior to distribution to the rural areas.

NUTRITIVE VALUE OF GREEN MANURE CROPS
II. Gliricidia maculata. '
By

V. MABADEVAN, M.A., D.8¢., F.RIC.,

Professor of Animal Nutrition,
Madras Veterinary College.

Gliricidia maculats (= G. sepium) has all the three major
characteristics of an ideal green manure crop, viz., (1) rapid growth,
(2) abundant and succulent tops, and (3) ability to grow well on poor
soils. It has become recently a popular green manure plant in Madras
state by growing on the bigger bunds of the paddy fields. It is a
medium sized quick growing tree, but there is no adverse shade or roof
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_effect on the paddy plants. It stands rcpeated lopping and supplics
about 20 pounds of lcaves per plant within 18 months, Kxperiments
have shown that about 4000 pounds of green leaves applied per acre at
the time of puddling, improve the yield up to 40 percent in the first
year.

At the suggestion of the Director of Agriculture, Madras state,
for determining its forage value, a preliminary study of its composition,
palatability and nutritive value was undertaken and the results obtained
are presented in this paper.

The leaves and shoots of Gliricidia maculate trees 18 months old,
obtained from the Rice Rescarch Station, Ticur, Chingelput district,
were analysed for their chewmical composition, {1].

1. Nutrients Composition

The percentage composition of nutrients in the Gliricidia
maculata leaves and stalks, dried at 105° C, is given on dry matter basis
with the calculated digestible nutrients and starch cquivalents in Tables
Iand IL

TapLe I

Percentage Nutrients Composition of G. macwulata Leaves and Stalks.
(on dry matter basis.) Age of growth 18 months.

Part Crude | Ether Nitrogen Insolu-
of the | Protein | Extrac- (I?fll)lsee Free Ex- ’I“'\o‘t)al le |Calcium,| Yhos-
plant | (Nx6-25)| tives, * |tractives - 1 Silica. phorus.
% 1% L% 1% % _ 1% I % % %
Leaves. | 1881 | 523 | 1187 | 4085 | 142¢ | 175 | 26 | o035
Stalks. 9-67 4-41 31-30 41.23 13-39 0-34 1.29 0-30
TasLe 1I .
Caloulated Digestible Nutrients and Nutritive Values of
G. maculata Leaves and Stalks on dry matter basis, [2],
Digestible Nutrieats.
Fart of T R TP P B Starch "

. Lther Crude farc Nutritive
the plant. | Protein. | g, 0iives.|  Fibre. I N.F.E. |Equivalent.| Ratio
o % % 1 % % .

Leaves. 10-70 1.05 254 | 2344 \ 3900 | 29
Stalks 550 0.88 670 \ 10-37 \ 33.59 51
Discussion

The fairly high protein with low fibre and a fair amount of crude
fat in the leaves make them a useful fodder like any other legume
forage. The large amount of ash with only 1.75 percent silica and g
high percentage of calcium in the leaves increase their forage value.
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The stalks too have about half the protein and calcium contents
of leaves, a fair amount of crude fat and considerably lower amount of -
gilica, which make them valuable as fodder. The phosphorus contents
of leaves and stalks remain almost the same and are too low when
compared with calcium present. The leaves and stalks to be useful as a
balanced feed should be supplemented with phosphorus rich feed to
correct the abnormal calcium phosphorus ratio.

‘The composition and nutritive value of young twigs and tender
leaves of G. maculata on dry matter basis reported from Malaya are,
Crude Protein 1882 %, Digestible Protein 10-7 %, Ether extractives or
Crude fat 361 %, Digestible Crude fat 072 %, Crude Fibre 1546 %,
Digestible Crude fibre 3-82%, N.F.E. 5572 %, Digestible N. F. E.
26-2 %, Total ash 627 %, S.E. 41-88 and N.R. 29. [2, 3].

The crude protein content of young twigs is the same as that of
the leaves from 18 months old trees. As the leaves grow fully mature
the crude fat content increases as well as crude fibre. The mineral ash
too becomes twice as great as that of young twigs. Though the starch
equivalent does not differ much in the young twigs and matured leaves,
the latter is slightly less than the former. The nutritive ratio is narrow
in young twigs, mature leaves and stalks like that of a concentrate
mixture, but the starch equivalent is only 33 to 40, which compares
low to that of a concentrate feed. '

2. Palatability

Breeding bulls, bullocks, cows and calves in the College, were
offered specimens of green G. maculata leaves and stalks several times
for judging its palatability. They smelt, but did not eat the leaves and
gtalks. Even soaking the leaves and stems in sugar solution did not
tempt these animals to taste them. The leaves when offered to guinea-
pigs, were not eaten by them. When mixed with cabbage leaves and
given to guineapigs, they ate the cabbage leaves and totally rejected
G. maculata leaves.

This doubtful palatability though observed with the few available
animals in the College does not agree with the observations reported
in other countries. The foliage has been reported to have good feeding
value and is palatable to cattle and other livestock in the British West
Indies, Malaya and Ceylon. The leaves are fed either fresh or dried and
ground to a meal. The latter contains about 22 percent protein [2].

The leaves and twigs tasted bitter and the Dbitter principle
appeared to be a phenolic compound present in the leaves and extracted
in the crude fat fraction. The leaves and twigs, when they are young
and tender, did not seem to elaborate this bitter principle to such an
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extent to make them unpalatable. The increase of crude fat and.also
total ash in the 18 months old leaves as compared to that in young twigs
reported in Malaya may possibly explain the unpalatable nature of this

specimen due to the elaboration of the bitter principle in increasing
quantity with growth and age.

3. Feed Value of G. maculata Leaves to Guineapigs

In order to see the effect of continued feeding of the mature
leaves on the health of laboratory animals as n green supplement, groups
of 4 guineapigs were fed with these leaves in the place of their usual
green feed, leaves of cabbage and bect root, with the same basal ration,
Bengal gram (Cicer arietinum) soaked in water. The weights of animals
and their daily feed consumption were recorded with a group of similar
control animals for a period of seven days, after a preliminary trial of
accustoming the experimental animals for four days with the mixture
of new feed added to the usual one by gradual increase. The results
are given in the Tables III to V.

TasLE T1I
Gliricidia maculata Leaves Fed Group, (Feeding period 7 days.)

Av, basal Leaves

: . tion | consumed
Weight | Weight Y Change | Av, Wt, Av. %
No. | atfirst, | at end, | D+ Gram.| perday | % W%. at Grst | change | change
per per of Wt. | of Wi,
animal, | animal.
 Grams, | Grams. | Grams. |Grams. Av.| Grams, | Grams, | Grams,
1 180 167 30 3 —-13
2 164 150 30 3 —14 | wass | o
3 144 132 30 3 oA I et
4 144 145 30 3 +1
Tasue IV
Cabbage and Beet Root Leaves Fed Group. (Feeding period 7 days.)
(CONTROL) '
Av,basal | Leaves
ration | consumed
Vgt. at Wt.dat B. Gram |per animal| Ch82ge | Av, W, Av, %
No. rst. end. per per day. | °f Wt | atfirst | chaoge | change
animal, Av. of Wt, | of Wt.
Grams. Grams. | Grams. | Grams. | Grams, | Grams Grams,
1 190 205 30 12 +15 ,
2 193 222 30 12 +29 :
3 265 320 30 12 Y55 | +38 | +167
4 265 310 30 12 445
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TABLE V
G. maculata Leaves Fed Group Changed Over to Control Ration.
(Feeding period 7 days with cabbage and beet root leaves.)

— Av, basal [ I.eaves ) %
' ration | consumed Av.,
' “ét' at Wt.dat B. Gram | per day (i}fmavt;%e :‘v'ﬁ‘x:‘ change | change
No. rst. enc. per  |per animal . : 1 of Wt, | of Wt,
animal, Av, .
Grams, Grams. Grams, Grams. Grams. | Grams. | Grams.
1 167 208 30 13 +41 ‘ l
2 150 169 - 30 13 +19 148-5 | 43275 | 422
3 © 132 + 168 30 13 +36
4 145 180 30 13 +35

The weights of fresh leaves consumed by each animal are given as
an average per day for the whole week.

During the preliminary adaptation period, when the guinea pigs
where given the mixture of G. maculata leaves and cabbage and beet
root leaves, they were observed to consume only the beet root and
cabbage leaves, leaving behind those of G. maculata. When the
G. maculata leaves were offered in the chopped condition as the only
green feed, they ate them though only in smaller amounts.

The experimental animals after the observation fora week are
given again their usual greens and the same basal ration for a week.
Their growths aré recorded in Table V, for comparison.

Discussion

Each of the experimental animal on G. maculata leaves consumed
only one-fourth the weight of normal greens and lost weight daily,
which amounted onan average to 6-4 % in 7 days. The animals were
in negative nitrogen balance by the influence of G. maculata leaves,
in the diet. The animals in the control group not only ate four times as
much as experimental animals the green leaves of cabbage and beet root,
but they were also growing steadily. Their increase in weight was on an
average about 167 % in the same 7 days, showing that they were in
positive nitrogen balance. The experimental animals, when changed
over to their normal diet, they immediately began to increase in weights
and in an equal period of 7 days not only ate more greens but also
increased their weights by 22%. -

Though the experimental period was only 7 days in each group,
the results observed with guineapigs show clearly the unsuitable nature
of G. maculata leaves for them under the conditions adopted and also
their poor palatability for these laboratory animals as well. The results
of change—over experiment indicate how the ill effects caused by
feeding these leaves to guinea pigs are corrected quickly by the leaves of
cabbage and beet roots as their normal green feed,
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Summary

1. The nutrients composition and nutritive value of Gliricidia
maculate leaves and stalks from mature trees 18 months after planting
are determined and compared with those reported for young twigs and
leaves of the same species in Malaya. They have hig}i crude protein
low fibre, high calcium and poor phosphorus. But their digostibl(;
protein is only about 11 percent and the starch cquivalent is about 39
for the leaves.

2. Cattle and small animals like guineapigs do not relish the
leaves and stalks of the grown up trees 18 months old, even though the
young twigs and tender leaves of young trces in other countries are
reported palatable and relished by livestock.

3. The reduced palatability in the mature leaves used for green
manure and their bitter taste are probably due to the increase of phenol
like compounds found in ether cxtractives. :

4. The effccts of feeding the mature leaves to guineapigs in the
place of cabbage and beet root leaves with soaked Bengal Gram as basal
diet, are lower intake, and reduced growth or loss of weight as compared
with the control animals. P

5. The experimental animals when changed over to the normal
green supplement, they grew well and increased their weights greater
than the control animals, quickly overcoming the ill effect caused b
feeding G. maculata mature leaves. y

6. G.maculata leaves used as green manure are found unpals
table in the full grown state to livestock and laboratory animals ever;
though the youngand tender twigs are reported in other countries ag
relished by livestock. i
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NUTRITIVE VALUE OF GREEN MANURE CROPS
III. Phaseolus aconitifolius or Philipesara

By
V. MAHADEVAN, M.A., D.S¢., F.RIC.,
Professor of Animal Nutrition, Madras Veterinary College.

Phasecolus aconitifolius (= Ph. trilobus), or Phillipesara or moth
or mat bean, a herbaceous creeping annual, native to India, has almost
all the requirements of a soil improving crop such as alternate food or
fodder value, easy cultivation in fallow land, casy seed germination and
harvesting, rapid growth, low-growing to be turned easily into the soil,
nitrogen fixing, acid tolerance and freedom from disease and pests.
[4]. Itisgrownin many countries yielding palatable and nutritious
pasturage and hay. In Madras state, it is used as a popular fodder and
as the most suitable green manure crop to precede in cotton rotation or
to succeed paddy as purc or mixed crop with fodder sorghum in wet or
dry lands. It is drought resistant, but not damaged by fzxcessfve.irri-
gation. It is less susceptible to insect pests than Sunnhemp [3]. There
are about 20,000 seeds per pound and 30 to 40 pounds are sown
broadeast or 5 to 6 pounds are planted 30 x 3 inches apart per acre.

It has been grown in all Government livestock and agricultural
farms in the state for more than 30 years and its yield has been reported
as much as 18,500 pounds under irrigated condition at Koilpatti and
6800 pounds as rain fed crop at Hosur in two or three cuttings for
fodder and finally gives a fair amount of seed or green manure [3].

The Phaseolus trilobus grown in the College garden is analysed
for its nutrients composition in three successive cuttings at monthly
intervals from the date of sowing. [1] The results with the calculated
digéstible nutrients and nutritive ratio are given in Table I. [2] The
composition of Phillipesara hay reported in the literature has been

" included in the table for comparison [3].

Discussion

The values for crude protein, crude fibre and calcium increase in
successive cubtings with corresponding small decrease in ether extrac.
tives or crude fat, nitrogen free extractives, total ash and phosphorous
contents. The high protein, low fibre, high N. F. E. and a good amount
of caleium make it a fodder of high nutritive value with a very narrow
nutritive ratio in monthly growth cuttings, like a protein rich concen-
trate feed for production. The total digestible nutrients come to about
60, which make it a highly useful forage crop for dairy cows like
alfalfa meal. The Calcium Phosphorous ratio, 1:0.33 is unbalanced as
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that in any other legume crop and thercfore this forage requires
Phosphorous rich supplemental feed as bran to make it balanced in
mineral requirements also. As it is used as pasture, soiling crop, silage
or hay, it is versatile in its fodder value rich in protein requiring no
supplementary concentrate feed. Mixed with gorghum fodder or paddy
straw it becomes a balanced feed for maintenance and production in

dairy cattle.
TARLE I
The Nutrients Composition of Phaseolus trilobus (Phillipesara)
(at monthly growths for 3 successive cuttings from the
date of sowing, on Dry Matter basis.)

Av, for Di

i 1 |2 . 8-

Nutrients. st(ycut n((i'/cut 3“3/:“' 3 cuts. nutr, | N.R Hay,
‘O« - /O . ?{J' (yu' . %.

T T T T R et e iR L

Moisture . 2 \

(Fresh) {at 100°C). ...| 75-44 [ 74°56 83-26 78.9 | 10-77
Cr. Protein (N x 6:25) ...] 2144 | 2360 20-69 2391 1 17-2¢ 11-42
Ether Extractive. w337 2-83 2:07 276 1-84 1-26
Cr. Fibre, s 13:81 17-52 18-36 16-57 8.29 2206
N.F.E, .| 47-65 42-40 40-64 43-56 29.10 4;_43
T. Ash. | 14417 12:65 12-24 13-02 13-40
Ca. e 1-50 1-60 1-61 1-57
P. .| 056 0-49 0-45 050 i

Total I 588 | 2-4

Phillipesara hay has only half the amount of protein and fat as
the month old green pasture. The crude fibre in hay is higher than in
the monthly cutting on dry basis. The N. R. of hay is about 3.9. The
- hay is also as nutritive as alfalfa hay of cowpea hay. The monthly

cut green fodder of phillipesara is thus far superior in nutritive value
both in quality and quantity to the hay cut at full mature growth.

As its final stand after 2 or 3 cuttings can be turned into soil as
green manure, it acts as a good fertiliser for the next crop in the
already nitrogen enriched soil. Just before harvesting paddy it is sown
to produce a stand after the paddy harvest either pure or mixed with
fodder sorghum in the rice fields from January to June when thére is
no paddy crop and also as a preceding crop for cotton cultivation in
Madras state. [5] Its easy cultivation both in dry and wet lands in all
seasons as supplementary crop enhances its usefulness as green manure
fodder, food and soil cover, The Rice Research Workers’ conference;
held at Coimbatore in August, 1951, has rightly emphasised the
importance of Phaseolus trilobus whose merits along with other
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legumes should be fully tested at various centres in irrigated and non
irrigated areas for it appears to be an ideal green manure-cum-forage
crop well suited to the varying conditions of agricultural practice in the
state.

- Summary

1. Phascolus trilobus or Phillipesara in the three successive
monthly cuttings after sowing has the following percentage nutrients
composition on dry matter basis respectively for the first, second and
third :—Moisture in the fresh samples, 78.44, 74.56, 8326, Av. 789;
Crude Protein, 21-44, 28:6, 26:69 Av. 2391 ; Ether extractives, 8-37, 2.83,
2.07, Av. 276 ; Crude Fibre, 13'81, 17°52, 18'86, Av.16'57 ; N. ¥. K., 47'65,
42-4, 40-64, Av. 43°56 ; Total ash, 14°17, 12:65, 1224, Av. 13'02 ; Calcium, .
15, 1'6, 1°61, Av. 1'57 and Phosphorus 0'56, 049, 0°45 Av. 0°50.

2. The total digestible nutrients are 588 by calculation and the
nutritive ratio is 2'4. ,

3. The nutritive value of green phillipesara at 30 days
growth is compared with that of its hay nade at maturity or full
growth. Its high protein content and nutrients make it as valuable as
alfalfa leat meal [or livestock.

4. Its value as an ideal green manure-cum-forage crop in the
agricultural practices of Madras state is discussed.
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ETIOLOGY OF CLINICAL FORMS OF MASTITIS AMONG
COWS AND BUFFALOES IN WEST BENGAL

By
A, Mukugerii,
B. R, Das Gurera,
and
M. 8. Das, ,
Department of Pathology and Preventive Veterinary Medicine,
Lengal Veterinary College, Caleultq,

Introduction

Reports available from various centres in India where mastitis
investigations are in progress rcveal that the incidence of mastitis is
difinitely on the increase. This increase is more marked in the big cities
and industrial towns where the density of human population is high.
According o the latest catile census report, there are altogether 60,000
cattle in Calcutta, out of which 14,000 arc owned by the private owners
and the remaining 46,000 belong to * IKhatals’. These animals live under
most unhealthy conditions and their management is left mostly in the
hands of untrained persons whose main interest is commercial, It is an
admitted fact that mastitis is essentially a diseasc of bad hygiene, and
therefore, the prevailing unhygienic conditions in which the cattle are
kept in Calcutta and the industrial belt around it are conducive to the
rapid spread of this discase. 1In the past, the Khatal owners used to scll
the cattle suffering from incurable forms of mastitis to the butchers,
thus reducing the number of carriers to a great extent, but due t0 the
promulgation of the Slaughter Control Act of West Bengal, there arc
restrictions in the indiscriminate slaughter of cattle and this has helped,
to a certain extent, in swelling up the number of infccted cattle, The
~ total economic loss due to this alarmingly high rate of mastitis must by

very heavy, but the data are not available to assess the extent of this
loss. This problem is, again, directly linked up with the growth of our
Dairy industries in future.

With a view to evolve suitable method for treatment and control
of mastitis, it is nccessary to determine the type of organisms respon.
gsible for the disecase. The commoncst type of organisins associated
with clinical bovine mastitis in West Bengal has not so far been worked
out. It was, therefore, decided to examine the clinical cases coming
treatment to the hospitals.

Materials and Methods

Milk samples fromm mastitis cases were received from Bengal
Veterinary College hospital and from Government Veterinary Hospitals

for
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ot Howrah, Behala, Ballygunge, Alipure and Burdwan. Altogether 170
samples from clinically affected quarters (120 from cows and 50 from
puffaloes) were examined during the p('EI‘IOd from May to .October,.195h5,
the highest number of samples received for exalnlngtlon was in the
months of July and August. All the buffa;l‘oes were of Murrah breed.
Among the cows, the majority were of Hariana bregd; the other breeds
were Nagori, Multani, Kuropean and Benggl.. Printed proform.a, for
recording history and other details of Inﬂ,Stl.t-IS cases were supplied to
the Veterinary Officers in charge of thf)se hospitals with a view to asser-
tain correlation, if any, among the various factors.

For bacteriological examination of milk samples, the following
procedure was adopted in all cases. A part of the milk .sa_mples was
contrifuged at 2000 r.p.m. for 10 minutes.. Samples_ of thl(}}.(el‘ consis-
tency considered unsuitable for centrifugation were diluted Wli.‘;h stelzlle
distilled water, Smears prepared from tl}e sediment were stained with
Gram’s stain and Ziehl-Neelsen stain using both ac@ and‘ ajlcopol a8
decolourisers. Blood-agar plates were sf,rea.k culbured' with the sedlm_ent.
Samples negative to microscopical examinations were mcu.b.ated oyernlght
and poured blood-agar plates were made. Edward’s mastitis medlum. was
used according to requirement. 24 hours’ grow.ths were exam{ned.
Typing of Streptococci was based on standard jbl'ochemlca,l res,ctlo.ns.
Typing of other organisms associated W.ith mastitis was don.e aecording
to the commonly accepted bacteriological techmque.. Mllk samples
proving negative to microscopigal gnd cultural ei;a.mmatlons were re-
tested. The results of the investigation are shown in Table I.

Discussion

‘Work on mastitis is being carried out in different parts of India
at the various mastitis centres starfed with f?na,ncm_l hfalp from the
I C. A. R. The results of the work, so far available indicate that the
c;)mmonest cause, of mastitis in most herds is Sta,pleocc.)ccus.aureus;
Streptococcus coming next. In the present investigation in West
Bengal, it was found that among cOWS. a.,nd buffaloes Streptococcus is !;he
commonest organism causing mastitis and Staphyloco.acw coming
pnext. In this respect, the resultg compare favourably with those
obtained in the European countries. Table II shows the number
of infected quarter samples examined from cows .of each . breed and the
percentages of two most common types of mastitis organisms recovgred
from them. It was interesting to note t_hat &ltb011gh ull_ the hospitals
from which samples were received are .sxtua,ted in t}%e. xmxefi rural and
urban areas, Bengal breed cattle suffering from. mastitis which came for
treatment were the least in numbgr. Does thls': gpg‘gest that thc? Benga.l
breed cattle are comparatively remsta,nt. to mastitis ? _ Further investig-
ation is necessary to answer this question. Correlation among several
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TaBLE I
Showing types of organisms and their percentages in the milk samples from cows and buffaloes

suffering from clinical forms of Mastitis.

Species
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TasLE II

Showing breedwise the number of infected quarter samples
examined from cows and the percentages of two most common
types of mastitis organisms recovered from them,

Relative percentages of different species of
Streptococcus
, of
(ﬁ:l’tef Strent Staphylococcus,
Strept rept beria.
Bre(:isof es:;:l;filtf:d agalactize. dysgalactiae. Strept uberia
cows. S | i
ineach |7
breed. No. % No. % No. % No. %
Hariana 55 14 82-3 2 17 1 5-8 12 21-8
Nagori 42 9 | 692 4 307 | ~— _ 8 190
ago!
o
Multani 13 2| 500 1 ?5-0 1 25-0 5 38.4
ulta
:o;ean 5 1| 500 ¢ — - ! 500 2 | 400
ur
; ’—;; 5 1 50-0 1 50-0 — — 3 60-0
en
Total 120 2 8 3 30

preed, age number of lactation, number of quarters

which were recorded in the proforma for individual cases,

ablished satisfactorily. It was, however, noticed that
d from mastitis ¢

us was more frequently recovere . ! ases,

Str:ipcffl(;orcl; of acute types, in the early lactation period. Clinical

ﬁ;nifestations of mastitis were more frequently observed in the hind

quarters than the fore.

It was significant tha
the samples examined.

Staphylococci isolated from milk samples presented varied
haracters in respech of pigment formation and coagulase reaction,
charac le. it was found that a number of strains showed characteri.
For eX_ﬂaIEf;n;ation of aureus variety, but actually gave negative
stic Il)‘ge test. On the other hand, there were strains resembling albug
co&g‘: &Sbut actually gave positive coagulase test. Again, some milk
va,rlely’ jelded pure growths of Staphylococcus albus in large numbers
v esaied examinations, Only a few among them were feebly
2:&;1?1[:86 positive. The rest were all coagulase negative. Such

factors, viz.,
affected, etc,.
could not be est

t tubercle bacilli were not detected in any of
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Staphylococer were not ignored in the etiological diagnosis and were in-
cluded in the table. When the coliform organisms were the only type
isolated from the milk samples and when found as such on repeated
_examination, then only they were considered as an etiological factor.
Corynebacteria recorded in the table were of pyogenes type. Sterile
samples recorded in the table were received from chronic mastitis
cases not previously treated for mastitis. It was observed that the ratio
of percentages of the organisms mainly responsible for mastitis after
examining 170 samples was practically similar to that-obtained after
examining 100 samples, thus maintaining the consistency of frequency.
Hence, the investigation was closed at this stage. It may be mentioned
here that special care was not taken to detect yeasts, protozoa and
viruses in the milk samples during the routine bacteriological
examinations.
Summary

(1) IKtiology of clinical forms of mastitis among cows and

buffaloes in West Bengal was undertaken.

(2) The commonest type of organism causing mastitis among
cows and buffaloes was found to be Streptococcus. Staphylococcus follow-
ing next.
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Ulinical Articles
CAESARIAN IN A SHE GOAT UNDER NOVUTOX

By
M. K. HAWALDAR, G.B.v.C.,
and
S. J. KHAMBETE, G.B.V.C.,
Bombay Veterinary College, Parel, Bomby 12,

On 10 November, 1955, a four year old she goat was admitted to
the Bai Sakarbai Dinshaw Petit Hospital for animals, (Bombay
Veterinary College, Hospital), with,a history, the animal was pregnant
and that the gestation period was overdue, by at least a month or so’
and that the animal habitually suffered from eversion of vagina, At’;
the time of admission the animal appeared to be normal. Abdominal
palpation revealed an advance stage of pregnancy. It could not however
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be ascertained whether the gestation period was overdue. But as the
body temparature did not deviate from the normal immediate danger to
the life of the animal was ruled out, and the animal was kept under
observation. On the morning of the next day, the animal showed
eversion of vagina, without any signs of straining. It was reduced and
exploration per vagina showed that the es uterus was dilated to an
inch. In spite of advance pregnancy and dilatation of os uterus, the
animal showed no signs of delivery.

Consideting the advanced stage of pregnancy and the compli-
cations arising from the eversion of vagina, leading possibly to
infection and also to avoid dystokia, it was decided to perform a
Caesarian and remove the foetus.

The question now arose as to the choice of anaesthesia ; and
Nembutal and Novutox were thought of. The latter was however
preferred, being local apnd mnon-toxic as compared to the general
anacsthesia Nembutol and Chloroform which it was feared would
prove toxic to the foetus.

20 c. c. of Novutox (para-aminobenzoyldiethylaminoethanol
hydrochloride and epinephrine in Ringer's solution with quinotoxine
1 : 80,000) wgs injected in the prepared seat of the operation, which wag
the right flank region of the animal. In the course of injection the
fluid was infiltrated in a radial fashion, covering about 1000 circular
area, on either side of the seat of incision. The deeper strata of

" muscles were anaesthetised by injecting the fluid at four or five points.

The part was anaesthetised within 5 minutes after the Novutox
injection. _

Vertically straight incision was taken in the centre of the flank so
as to cut the skin alone, This was followed by incising the deeper
layers of mucles. The three abdominal muscles, viz. Obliques abdominis
externus, Oblique abdominis internus, and Transversus abdominis were
incised separately and the direction of the incision being vertically
straight as originally adopted while incising the skin. The space between
the skin and the muscle, and between the muscles, on either side of the
incision was separated to a distance of two inches. This was with a
view to facilitate suturing layer by layer. Peritoncum was cut along
with the transversus abdominis.

The abdomen was opened and the uterus felt and found to contain
two living foetuses, presentation being transverse. The uterus wasg
pulled out of the abdominal cavity. It was opened by a straight longi-
tudinal incision on its dorsal surface. Two living kids were removed.
Both of them showed signs of gasping and hence oxygen was resorted to,
The appearance of the maternal cotyledons and the absence of any signs
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of cruption of teeth in the foctul mouth showed that, they were premature
at least by two wecks.

The uterus was sutnred with non-ahsorbent sillk thread. Peritoneum
together with transverses abdominis, obliquus  abdominis internus,
obliquus abdominis externus and the skin were sutured separately.
Thus there were four layers of sutures to close the incision.  All the
sutures were interrupted and the non-absorbent silk
throughout. The wound was closed with
adbesive tape. v

thread was used
Collodium  Flexile and

After the operation the aninal was allowed 1o walk

to the stables
a distance of about 100 yards—which the wnimal did cover withouy, any
resistance.

After treatment consisted of injectin

¢ 200,000,0. units of Procain
Penicillin with 1. gm, of

Dihydro-Streptomyecine.
On the fourth day of operation the wound was examined and found
to have healed satisfactorily, Al sutures were removed on the fifth day

and the raw scar was covered with Collodiuim Flexile gauze and adhesive
tape.

Out of the two newborn kids one died within few hours and the
other lived for thrce days but subsequently succumbed Gud to want of
mother’s milk and due to its premature birth could not stand artificial
feeding.

The mother she goat was discharged on the 10tk day of recovery,
Conclusion :—Difficulty is expericnced in
of gestation in the absence of correct date of covering.  Successful uge
of local anaesthetic proves effcctive in Laprotowy, Non-absorbent
suturing material could be used for internal suturcs.  Anti-Bioticg are
indispensable in counteracting post-operation infections,

judging the cxact period

A RARE CASE OF HYDROCELE IN A BUFFALOQ.
By
R, 8. Ranaan,
Asstt. Professor of Swrgery,
and

BULL

R. P. Awabpiiva,

Veterinary sstt. Swrgeon, M.L. Veterinary Colleye, Jabalpur.,

Hydrocele is the accumulntio.n‘of serous fluid in th
vaginalis, caused by chronic vaginalitis generally followi
the scrotum. 1t may accompany z_xscitc.s. (J“ases
wen, but rarc in domestic animals especially in bo

¢ sac of tunica,
ng an injury to
arc quite comnon in
vines,
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An interesting case of hydrocele was detegteld%irnajb:flflzéloigrii
b rporati 17-8-1955 in
; i alpur City Corporation on 955 in
belol?glil ¢ 'lt‘(l)le{f;gmgl was 6 years old and the cart dl‘lV.el said th;t tlklle
hosptt?n. started getting Jarge about 7 months back and it was gradually
sCro
ing lar ‘ger day by day.
ting larger and larger ¢ .
= gIt was scen that the scrotal sac was hanglgg down‘to t}.Je ho;:k,
than 18 inches in length and about 9 to 10 inches in dla?;iue:;
m;))re nimal was finding discomfort when mu.de to run. The tempe e
e wal.  Palpation revealed a fluctuating swelling and percussi
ndi nzrg a iarge quantity of fluid inside. An _exploratory puncture v}v)a,s
md:ic: %y which a definite diagnosis was m.“rlved at, asa clear amber
z?oured serous fluid escaped out of the swelling.

ide 3 tap the fluid and inject an ixritant inside-

. Z&S oieci%i%—%zg t];)oth p1;he sacs were tapped, and almost

the o fotheir contents. Perhaps a couple of ounces of the. fluid

empﬂcd ¥ ide and could not be drained out. In all, about a pint of

reu}mmd lr-ISl- X od from- the right scrotal sac and about 15 ounces from

fluid o %ein{w‘:c The inner wall of the scrotum on the left s1d§ was

e e e : ih .thicker which explains why only a smaller qt}antlty of

fou.nd fo e mut from the left side. After tapping, a.boqt "3 c.c. of

Lo 1(’;3 leui?on of Iodine diluted with about 15 c.c. of distilled water

)

3:5 injected into each of the sacs.

; i n 22—8—1955 when it was found
The animal ‘ﬁz; aaggfi?nbzglllfrhgteg, almost to thc? size. at the timg of
that'th.e scr?&tuf;e condition had recurred after tapping, it was declqed
admlSSIfzI;n afl operation to remove the affected part of the tunica
to per
vaglnalols- 93rd August 1955 the animal was cast and secured, a.fter‘
e ine a dose of chloral hydras. After taking necessary pre;&?d
a‘.dmmmtelmg eration, the left scrotumn was first tapped. Then a bo
t101.18. for an P en on ’the scrotum parallel to the median raphe up to 1.;he
neision i gllv nd the tunica vaginalis was dissected by blur}t dls.sectlon
e e lSof; the scrotum Then the tunica vaginalis with the
upLe b t»)1fz>sse;ad in it was removed by limited torsion. Ags the haemor-
testicle E:;;Lprofuse it had to be checked by the hot iron. A plug of Tr.
geaxlg;o:zz Co. was left inside the wound. ‘ e
Ag the animal had already been in the recumbent position for

i it was
i i the anaesthsia had almost passgzd away, i
qltlnte ztlogfogge:ondt;l:e 3; the operation on the right testicle on
thoug
—1965. .
B On 24—8—1955 the wound was cleaned by Dettol lotion and
n 24—8—
dressed with antiseptic powder. .

10
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On 25—8-—1955 the castration of the right testicle was performed
as before, taking out as much of the tunica vaginalis as possible. This
time the operation was performed with the help of the ecrascur zL.nd the
castration clamp, as limited torsion was not quite cffective in checking
haemorrhage. Therc was no bleeding this time, A plug of T'r. Benzoin
Co., was put in the wound.

The wounds were treated from 26—8—1955 as open wounds by
usual antiseptics.

'Result —As the scrotal sac was quite large it took quite a
long time to heal, and the animal could be discharged as cured only
8—11—1955. The scrotal sac had contracted and look .

: : ‘ ' oked \
the time of discharge, quite small at

Complications : —Nil,

A specimen of the right testicle with the i inali
it tunica vaginal
sent to th‘e Pathology muscum of the M. P, Veterinary Collcg(%lJ?dl)Zl ‘ﬁ's
The tunica vaginalis was influued, thickened and shox‘vea srp li
eminences of the size of sago grains all over. e

Conclusion :—In this case it was found that
. o at the ecraseur i
effective than limited torsion in checking hacmorrhage. r I8 more

i y. 11§ I) tl 1 1

.

OCCURRENCE OF MULTICEPS CYSTS IN THE
INTERMUSCULAR CONNECTIVE TISSUE OF A GOAT

By

S. N. Pani, B.v.se. & a.H.,
Veterinary dssistant Swrgeon, Dhenkanal, Orissq

On the 15th January 1955 a graded female B3 .

. ' ¢ ale Bectal g
brought to the hospital with a complaint of a swelling of uboutéol%tCwals
in diameter located on the right chest wall immediately bchind 1318.
scapula of the side, close to its posterior border and slj .
lapping it. slightly over.

On examination it was found to be a cyst and
. . X w
During operation after the overlying tissues were inci::dopfg&ted upon.
found to be lodged in the intermuscular space and came C’>ut eecy_slt was
slight pressure to the surrounding area. Perhaps, the tensiozslo%’ t(l)ln
’ e
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cystic fluid inside helped in the process. The wound was attended to
and healed up without ‘any complication. The goat was inspected at
intervals during the last one year and so far there is absolutely no
evidence of recurrence of the cyst.

The cyst removed was of about 7 Cms. in diameter and was
without any daughter cyst. The bladderworm presented numerous
heads on the inner lining of the cyst wall arranged in groups of several
hundreds of scolices. From its morphology it appears to be a Multiceps
cyst. Its occurrence in the intermuscular connective tissue is suggestive
of & bladderworm of Multiceps Gaigeri (Hall 1916)—the cystic stage of

Taenia Gaigert a very uncominon parasite of the dog.

Sri J. Das, Bacteriologist (Vety.) Orissa, who happened to see this
paper informed me that on 18-10-55 while conducting post mortem
examination on an experimental goat he recorded a bladder worm of
Multiceps multiceps attached to the right Brachial nerve and situated in
the intermuscular space. But in the present case already described no

guch neural attachment could be detected. Iam very much thankful to
ari J. Das for his suggestions.
REFERENCE
Veterinary Helminthology by H. O. Monnig—(3rd edition) page 125,

News and Uiews

Unbelievable! Will our American contemporaries confirm ?
Here is the news in the Hindw dated 28th February 1956 :—

A White Lieghorn hen has made poultry history in New Jersey,
U.S.A., by laying an egg weighing one pound, on the Farm of Mr,
Martin Moldovan.

Nothing seems to be uncommon these days!

* * * *

Agsin, the Madras Mail dated 29th February 1956 gives the

following news :— :

A new world record for milk production by a pedigree dairy
ghorthorn cow- 4,021 gallons in 555 days — was claimed on Sunday night -
for one of a head on a farm near here. (Linby-Britain)

She held the previous world record - 3,390 gallons in a lactation
period of 497 days. She s owned by Mr. David Webton, who said she
had, in her milking life, given, 16,000 gallons of milk, She is 11 years
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old and her lactation period ended on Sunday because she is due to calve
again in May. The cow has been milked three times a day.
™ % * *

Still another record! The Madras Mail dated 4th March 1956
says “ Anew record of 45 1bs. 14 ozs a day in milk yicld has been establi-
shed by a Murrah she-buffalo belonging to the Ambala Military Farm
at the All-India Cattle Show here,

This is 1 1b. 6 ozs more than the record set up by a Tharparkar
cow in 1955.

* * * *

Speaking at Bharat Sevak Samaj -Conference at Nizamabad
recently, Pandit Nehru, said “The country conld not prosper by speeches
alone but only by doing solid work. The specches by politicians alone
would not build India though they were nccessary to educate people.
The spirit to work could not be infused by legislation. Gandhiji had
done great things in India but the biggest of themn all was that he poured
life into the dead nation.”” o it is work that will uplift an individual,
that will uplift a profession and benefit the country and the humanity

.at large. The Veterinary profession should be second to none in this
noble task.

* * * *

Livestock Census. for Madras.—The Livestock census for the
Madras State is being conducted by the Government of Madras through
the Department of Statistics. The census enuwmeration will be carried
out during the period March 15 to April 14, and April 15 will be the
date of refercnce of the census. The primary enumeration will be
carried out generally by the Karnams (Village Accountants) in non-

municipal areas and towns and by the Municipal staff in municipal
areas.

At taluk level, the census will be supervisied by Tahsildars who
are designated as “ Taluk Livestock Census Officers . Ofhcers of other
Departments such as Animal Husbandry, Agriculture and Nntiom;,l
Extension Service will also be associated with the census operations in
carrying out a rationalised verification of the census,

Accurate information regarding the population of livestock has
been found to be very essential for carrying out various rnm‘l develop-
ment schemes in the Second Five Year Plan. The public are rec ucstl-d
to extend their whole-hearted co-operation in obtaining corrc‘-t tit' .('_

of livestock.—Hindu, Madras, 7th March 1956, ¢ statistics

* ¥ *

*
“ Work hard, save more and spend less’’ ig the | .
Mr. Morarji Desai, Chief Minister of Bombay, e slogan which

gave for the successful
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implementation of the Second Five Year Plan and increasing the
resources of the country to achieve progress at an acc'elemted rate. The
Veterinary profession has a great responsibility to discharge under the
Second Five Year Plan. Let them beware !

* * * ¥

India won't be what she is but for ber spiritual and cu!i:,}ual
heritage. Read what His Holiness Sri. Sgdhmdr& Theertha Swamiji, of
Puttige Mutt, Udipi, South Kanara District, says as & message .for th'e
world, on his 100th Birth Day. “ Modern man with his excessive flair
for unlimited material advancement has thor'oughl.y neglecte‘d. the
ultimate values of life, with the result, he is lOSng.hlS spiritual
moorings and is heading towards barbarism and destruct19n. If he is
to save himself from this catastropbe, he. shogld realise the true
meaning of life and its purpose and h.ls. gelatlonshxp to 1:,he Worh'i. He
has to rediscover his soul and its divinity by developing the inward
vision "',

% * * *

What does the phrase * through the proper. channel ”’ mean ?
Here is what Mr. Frank Anthony, M. P., said in Lok Sabha on
March 7th, 1956. “ Tt meant only the waste paper basket | .We
begin to wonder if that is the reason for our not getfing many a,?tlc]es
gent for publication « through proper channel”! Well, we live to

learn. \ . . s

Railway men with 20--25 years service had recently been
demoted on the ground that they were squint-eyed ! Mr. ‘Frank Anthony
with characteristic frankness said in Lok Sabha *‘ This order shows a

‘mental squint’ on the part of the official *’. This condition seems to be
on the increase in the officialdom. Let Veterinarians beware !
* * * *

We have heard of ‘Jaundice’ in officialdom but never a ‘mental
gquint’. But both seem to be allied conditions in administration which

nard against.
onehastog&* g . ¥ *

Mr. Sri Prakasa, the popular Governor of Madras, while speaking

t o meeting of the Commonwealth Parlimentary Association at Madras

) &27—3—56 gaid © Just as every individual had a definite temperament,

o had & race. It was Wdifficult for any race to copy another, except in

:geory”. MThis basic fact cannot be repeated too often during this
transitional stage of our country.

* * * *
Marketing of Livestook.—A course of training financed by the
1.C.AR. is conducted by the Directorate of Marketing and Inspection,
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Union Ministry of Food and Agriculiure. The course of training is of
six-month duration, during which trainces are taught wodern techniques
in marketing of livestock and livestock products. The first course ended
on February 14 this year, when ten candidates successfully comploted
their training. A sccond batch of nine candidates from Bombay,
Punjab, Bihar, Rajasthan, T & C,, Assam and Andhra is undergoing the
training at Delhi.—Iindu 29tk March 1956,
* * L3 *

A battle Royal has been raging over the question of Indigenous
Medicines, in  several State Councils and in the Parlinment of India.
The battle has been fiercest both at Delhi and at Madras. The Health
~ Ministers have been accused of lack of sympathy and understanding and

even of suffering from a diseasc called “ Westernism . The slogan
< Do or Quit " sounded and resounded on the floor of the Lok Sabsh at
Delhi and of the Assembly Hall at Madras.
* * * *

Asin all battles, the fortunes seem to be fluctuating. It is too
early to forecast anything. But we make bold to say that if there is
one case of giving a dog a bad name and hanging him, it is this subject
of Indigenous Medicine. We only say ‘Let there be intensive and co-ordi-
nated research on these indigenous drugs on a country-wide scale, with
sufficient funds and facilities and at several State levels. There should
be an intelligent, sustained and close direction for a nuinber of years by
Experts in the line ‘and the progress should be measured by a suitable
yard-stick’. Otherwise all these claims on one side and denials on the
other serve no useful purpose. Itis immaterial who wins or who loses
in this mock fight. :

* * * *

An All-India Farmers’' Council was inaugurated at New Delhi on
April 3rd 1956. Speaking on the occasion, the Prime Minister,
Mr. Nehru, said “ This age armed with a whip is compelling us to
march ahead. 'We neither want to stumble down nor be lashed by this
whip of time. The only alternative is to continue to march forward

and make progress without delay . Will the profession note this
thoughtful utterance ?
* * * M

Speaking on the same occasion, President Rajendra Prasad said,
“ Food grains are, no doubt, the principal item in our diet, but milk,
curds and butter are no less important. I feel that if only we take up
gcientific cattle breeding, once again we can have plenty of milk in this
country. We shall have to feed the cow properly and take to scientific

methods of cattle breeding 7. Comment is needless.
* * * *

X1V INTERNATIONAL DAIRY CONGRESS 4%9

Dr. Muhammad Shafi Mekhri, the famous Ophthalmic Surgeon of
Bangalore, gave expression to some trenchent critu':ism in his Presi-
dential address at the Third Madras State Ophthalmic Conf.erel?ce held
at Salem recently. It is of a standard Whl(;'h we do not ordmfmly come
across in these days from point of refreshing candour and sincerity of

purpose. |

Here is what he said :—* That while rapid strides were registered
in other branches of Medicine and Surgery, Ophthalmo!ogy was perhaPs
one of the sciences, in which nothing very outstanding was done in
recent years. It was even inore regrettable, he saxq, that very h!;t,le
original work was done by Indian Ophthaylm().loglstis”_ A similar
charge should not be levelled against Veterinarians in their several

fields of work. Let them beware !
* * ™ %

Here is what this eminent Doctor thinks on what he calls a
« Qoncentrated and compressed tabloid form " of medical education to
evolve a full-fledged Doctor in @ quick time. * Our new Medical
Graduates will be even more ignorant of Qphth&lmology 1.;ha,n they are
today and they will be let loose to practise in a country with numerous

blind people .
*

Even more important than the above statement is the charge
that he has levelled against the politicians.. “ It is unfortunate that the
committees that take these decisions consx'st of members mostly politi-
cians and are not perhaps the bes.t; qualified or competent to give an
opinion on a subject of such basic importance. These members do not
even think of consulting others, who cajn.offer useful .suggestions”.
Herein he has raised a very vital point. It is the professional Councils
that should have a final say in all such matters and not others.

* * *

XIV INTERNATIONAL DAIRY CONGRESS
An Announcement

The Government of India is participating in the Fourteenth
International Dairy Congress, which is scheduled to be held at Rome
during the last week of September 1956. This Congress will provide an
opportunity for dairy workers and organisations of different countries
of the world to meet and discuss proble.ms of common interest. The
topics for discussion at the Section Meetlngs and at the Conference have
peen selected with & view to focuss attention on the problems of milk
production, manufacture of milk products and consumption of. dairy
products in various parts of the world, and the developmental pro.
grammes undertaken for increasing milk consumption, particularly in
under developed areas. On this occasion, the Organising Committee of
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the Congress .will be publis}}ing an International Dairy Index-Book
containing particulars about important dairy rescarch and cduc

24 ] ! ational
centres, official and private duiry organisations, dairy manuf

: acturers and
dealers of duiry machinery and equipment in different countries.  Other

interesting items to be held during the Congress Session.
international exhibition of posters, leatlets, films and other publicity
materials pertaining to the conswmnption of dairy products, (ii) an inter-
national cxhibition of dairy bibliography (books, journals, research
papers and other published literaturc) concerning millk and mill products,
and (iii) an international contest of advertising posters or promoting the
consumption of dairy products.

include (i) an

Dr. K.C. Sen, Dircctor of Dairy Rescarch, Govermment of
India, Ministry of I'ood & Agriculture, Now Delhi, has been appointed
as the liatson Officer for the International Dairy Congress in India.

THE BLOCK DEVELOPMENT CORNER

STERILITY IN COWS
By

K. S. SHANMUGASUNDRAM, G.M.V.C., B.v.Sc.

The term sterility as applied to cows im
cow to give birth to a living calf.
non-holding ete. but also abortions
constitute sterility.

plies the inability of 4
Thus not only non-coming into heat,
» premature births, dead calves ete.,

The incidence of sterility is more common in cows than in bullg
since the cow has greater responsibilities in the matter of reproduction
than her counter part. She should in the first

‘ instance produce g
healthy “ Ovum " or cgg in her *“ Ovary”

C . " and attract attention of the
bull by visible External signs and behaviour calleq ‘¢ Heat symptomg "

so that she can be served in time. She should afford facilitics for the
“sperm”’ introduced in her genital tract, in the form of congenial
surroundings, so that they can swiftly move about ang reach the ovum.
She should liberate the ““ ovum ™ in time and under favourable condi.
tions so that the sperms may fuse with the ovuin at the right time ang
at the right place. She should reccive the fertilised ovuw in her
uterus under favourable conditions, nourish and nurture the same
in the uterus so that the ovum might develop into a fully grown calf in
due course. Finally she should expel the fully developed calf at the
right time in a safe manner to the exterior Wworld. Any condition that
impairs any one or more of the above functions constitutes * Sterility ",

.
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The development of ovumn and the appearance of visible Slills :))ﬁ

Heat are complex physiological processes coptrolled by a seri

ot f «ductless glands” in the body. These secretions are
Becreho‘l‘l I;) unones”. It has been established that proper Nutrition
callel '0”1 is e*s;senhial for the satisfactory functioning of these
to_the amuln'&l nds’’. Deficiency in protein, vitamins pa,rticulz'hrly A and
o en 'gs&of mi'nemls ond Todinein the diet of an animal, impair the
- deﬁm‘m'mtion of Hormones resulting in non-appearance o_f Eeat or
e ?eflesterility The first fundamental and cardinal principle i
e in: sterility. is the proper feeding. Addition of adequate quanti-
o.vercom}flg kes and/or grams, standard mineral supplements, green
o Of- o ‘ Ealeast shark liver oil, when green fodder cannot be_ obtained,
fﬁiﬁili z];dminarily help overcoming the sterility arising from this cause.
8

The diseased conditions of the genital tract will lead either to the

F ctivity or the destruction of introduced sperms. Thus a cow will
ina

i t will not conceive. Due to the same cause,
mpeapedly ;c;nielfrf:t}llf: te)]?[l)lulsions of the fotus may arise. Ordinarily,
abor;}oni:d c?)ndition arises as o result of neglected wounds to the
the lse1a nitalia resulting cither from the gored wounds, or wounds
externa dget the time of delivery. When the delivery is complicated
sustall}: t’& human intervention and when the after birth is not propgrly
neceﬂ?lda 1&? utorus may get diseased. Careful attention at the time
expelled, the and application of plenty of Neem Oil on the external
of Rre?'n a.?cry few days after calving will help in healing the wounds
gemt'fm 1321 ?t the gime of delivery. Hven the slightest wound on the
Bus{;':l?'e sl;bould reccive proper attention as this eventually leads to
gegl o mplications. Neem Oil is a very useful agent as it keeps off
seno;s sCZinSe flies are enemy number one in complicating thgse Wounfis.
ihe :;iick whitish discharge with bad smell should be. viewed with
su?[])icion and the animal should be taken to a Veterinary Surgeon
i i 1 * . .
1mmedr11?:}::ri’ are other causes like impaired function of ovaries due tg
the formation of certain bodies called ““Persistant Corpus Lutean
« Ovgts” etc. on the ovaries. A sound healthy cow .should come into
hCZSin about 3 to 6 weeks after calving. A cow which htcms' not come
ned n bt oven after 3 months after calving, in spite of judicial feadling,
ulllto 1 gabe taken up for Veterinary Examination, A We}l fe(.i heifer
8 ?1“ come into heat in about 2 years of age and a heifer in gpod
- dition which has not come into Heat even after 24 years requires
coli ;ilna,ry check up. Many of the conditions lead on_ly to Temporary
1:r(i%lity (i.e.) which can be rectified if attended to in time. A neglected
temporary condition will lead to germanent sterility and hence a prompt
Veterinary check up is necessary 10 cases of defaults.

O

1



FEED ECONOMICS IN EGG PRODUCTION
By
V. MABADEVAN,
Professor of dnonal Nutrition, Madras Veterinary College,
I. HEAVY HENS EAT MORE PER EGG.

‘ 'l‘his. table shows feed eaten per dozen cggs produced by hens of
various weights, laying at different rates.

Percent of Tay Lb. Feedﬁb:awtre‘nr lisr*?if—rxi‘:veighing.
(100% = 1 Egg Ty T
per day.) 4 1b. 1 5 1b, l Glb. 1 71b. .

30 \ § 1 8.8 \ 0.7 \ 106
40 \ G \ 7-1 s 7-7 84
50 ; 55 l 6 ! 65 l .

——— |

I

60 t 4-8 l 5.3 { 5.7 62
70 I 44 I 4-8 ‘ 51 5.5
80 } 41 44 I 4.7 5

II. THE MORE THEY LAY THE MORE THE PROFIT
Feed cost is roughly half the cost of producing cggs.

This table shows the feed eaten by 100 hens according to their egg
production per day.

Bapeper | FSUPET | Bt | s po
100 Heans, 1bs. 100 Hens. 1y in lbs,
0 18—19 ’ 40 t 2223
“ >10 | 197-207 50 | } | 23—24 _
20 20 -21 60 ’ 24—25
30 21—22 70 ‘ 2526

POULTRY FARMING |
SOME USEFUL POINTS TO REMEMBER

Parr II
By

T. VINAYAKA MUDALIAR,
Retived Livestock Development Officer, Government of Madras.

1, Essentials for good hatching

1. Use eggs from strong and healthy birds.
Collect eggs as soon as they are laid and store them in a cool
and dark place.
3. Select eggs which are fresh, clean and of normal sizeand -
shape.
4. Avoid eggs with ridges, weak or porous shells.
5. Don’t wash eggs before placing them for hatching, dry-clean
them.
6. Transported eggs should be rested for 24 hours.
Use a sitting box and place itin a partially dark and dry
place.
8. Don't keep more than 8 to 10 eggs under each broody hen.

9. Choose a good, docile, healthy sitting hen ; feed her regularly,

2. Selection of hen and cock

1. A hen should be of sound constitution with plenty of vitality
and vigour. She must be a good feeder inclined to forage
long distances. -

2. Bright, clear eyes, tight plumage with the body long, broad
and deep, wide at the pelvic bones, are indications of a good
layer.

3. A healthy vigorous cock of known pedigree should be used ;
under-sized and unthrifty males should be avoided.

4, The comb and wattle should be bright red in colour with no
marks of any disease.

5. The comb should be uniformly serrated and the toes strong
and well webbed. :
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3. Prevention of external parasites

1. Provide a dust bath with wood ash mixed with looge

2. lixamine the birds and give an oceasional
the following powders in very small quantitics.

earth.
dusting with any of

Gammexane; D. D, T.: Sodium Filuoride ; Pulvex Sulphur

powder mixed with wood ashe ; Tobacco powder ; Pow-
dered sweet-flag ; Fletikoff cte.
4. Prevention of soft shelled egg
Hens lay soft-shelled cggs due to deficiency of lime. Supply

mineral mixture, broken limestone; broken egg-shells ;
pieces, granulated charcoal, ctc. Give Cod-liver-ojl
tea spoonful for about 10 birds.

5, Eggs for the Market

Provide a clean nest and colleet the cggs frequently.

Store the eggs clean and fresh in g cool place with no
odourous substance nearby.,

3. Grade the eggs as per their weight to g

momey.

4. Remove the male birds from' the flock
the eggs ; infertile egygy h

Pack the eggs in clean
manner,

Oyster-shell
in feed — one

0~

et the righi value of

k if you want to market
ave superior keeping qualities.
and fresh material and in an attractive

[524

I.C. A.R.

Farm News Releases

Urea—A Nitrogenous Fertilizer.—Very shortly a new nitrogenous
fertilizer will be manufactured in India. It is calied urea.

Urea contains 45 to 46 per cent nitrogen,
pounds of urea will give about twice as much n
quantity of ammonium sulphate.

Urea is soluble in water.
fertilization is needed. Urea sho
contains free water or is likely to
after urea application.

Urea may be applied cither at SOWing time or
When applied at sowing time, it should not come in
seed. Because it is highly concentrated, it should be ,
or sand before application.

This means that 100
itrogen as the same

It can be used wherever nitrogen
uld not be applied when the soil
remain wet for threc or four days

contact with the
nixed with earth

Urea is suitable for application to all Crops and soilg

.-NO. 1810

a8 8 top-dressing,

Correspondence

nd opinions expressed in correspondence are those of the writers
a /RIONS €

[ The vieios ves and are not always endorsed by the Editor., Ed, 1.V.J.]

themsel

. ' i f the Indian
: - editorials in the November 1ssue o ,
b 15/{';)t12;ineary Journal entitled Re-orientation and Veteri-

narians and Livestock.

to observe the sentiments expressed
. V:?)iiaai a‘zzlig?:tr?g;u;;a you have made for recognition of
{ the Veterinarians in the livestock field. 1In facteven toa
| observer it should be evident that for all livestock work the
very casual ¢ ndoubtedly the Veterinary Graduate. A con31.demlf)le
best fitted 18 lilcula for the B.v.sc., Degree of the Mafdra‘s.Un_xversxty
part of the ?ufirvance d training both theoritical and practical, in livestock
comprises 0 iicularly Dairying. The Government of Madras have
SUbJECt.S pﬂﬂil. fact and were hitherto recruiting Superintendents of
recognlsidd :h;SDairy Development Officers from amongst the Graduates
Farms &

of the Madras Veterinary College.

i eterinary Graduates in the post-war

Due to.ﬂ.lle a':us;&:ca;%?;gé Yo includz the diploma holders of the

years, this ?rlwlegﬂ titute, Bangalore. Many subordinate posts were

Indian Dairy tlli o b otzh in the Animal Husbandry Department and in

thrown Ope™ tf) i)e artment. This class of subordinates have now

the C;'OPZI;?Egiheir%l&ims to promotions and to higher posts having
started pre

eded in gaining a foothold during an emergency.
gucce

to question the claims of the Indian
It is DOth;};ZizB::iulgzrr?liﬁatg posts but it is very doubtf.ul if the
Dairy Dlplom&h&Ve had will ever suffice, in ca,se-they are given any
training thel)_’ stock work. - The object with which the course of
reSP"ns‘b!e B’ © ing was originally started at the Bangalore Institute
training 11 mr.yd o gthe necessary human material for manning the
was only to Pfr(t’]‘;; gervices. The Government of India have themselves
lower strata %ortcomings in the training imparted a,n_d have now planned
rea.lise(’: th) zgree course in Dairying ot the new Institute at Karnal,
to star

. ts the Madras State Gove.rnmen}: ha.v.e been

» pespltedall t:g:;::ges to holders of the Indian Dairy Diploma,
extending unaué o. in some cases, to their own Veterinary Assistant
even in Pref(erlf}‘f;flg’h the Editor is prepared to bury the hatchet, the

Surgeons lnt of the State still seem %o be far from reali sing which is
e ’
f}:;::s??and which is ‘ chalk’).

in your edi
the work o
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The situation is bound to deteriorate still further with the advent
of the new Graduates in Dairying from Karnal. If the livestock \V(;l'k
so ably pionccred by Veterinarians in the past is to be continued
uninterruptedly it is very necessary to meet this throat and provide f(;l'
advanced tramming  particularly in Dairying to sclect  Veterinar
Graduates, now engaged in this work. 1t may be mentioned ]wﬂ th'm)tl;
while other States have been taking the maximum advantage 'ol:' tl‘w
various aid programiues like the T.C.A.,, Colombo Plan, cte., to qui]{
their Veterinarians in various branches of Dairying and J'Ai\'cstL;’clc \V()‘yl'
this State has not taken full advantage of these lacilitics. "

There is therefore an absolute and immediate need to provide g
post graduate degree course in Dairying. Such a course can be casil‘
started with the facilitiecs now available at the Madras Vctcrinuty
College. I hope that your esteemed Jowrnal will champion this cau 'y
and bring it within the realm of immediate practical realisation T

Madras, }

Yours si :
29—2—56. ncercly,

‘Dairy Ver’

Association News

THE MADHYA PRADESH VETERINARY ASSOCIATION
Proceedings

The combined annual General Body meeting .
the Madhya Pradesh Veterinary Associatiofl wzgt}lliéljdnzg 2(:)0-?{-?(;011'08 of
the tastefully decorated hall of Madhya Pradesh Veterinar ‘)Clﬁ the
under the Chairmanship of Shri M, Y. Mangrulkar ang o
distinguished presence of Octogenarian Major P, V. Beatt 0 the
(Retired), the chief guest. P TR, AV,

The Conference started punctually at 10 o.M, Nearl
attended. y

Shri P. G. Date, Retired Veterinarian from Bomba
Prasad, L.R.V.F.C., attended the meeting by special invitati
genior students of M. P. Veterinary College also w
as volunteers and spectators,

90 Memberg

y and Capt,
on, Secveral
atched the proceedings

After garlanding and introducing the Chi . )
befitting the occasion, the Chairman in %is addreslzfofgwugfso,:lr; jvords
short account of the Association with particular refercnce t%"vtehu
circumstances which had brought about the revival of the ASSOCithior_e]
early in 1955,

.
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The Chicf guest, Major Beatty while inaugurating the function
uble terms that he was once a Veterinarian but was out
he profession for quite a long time now. Wishing the
he trusted that it will uphold the honour of the

gaid in very hu
of touch with t
Association well, :
Veterinarian and his profession.

The Secretary, then read out the messages received among which
were those from:

1. Sir Thomas Dalling, Veterinary Expert to F.A.Q., United
Nations, Rome.

9. Shri T. Vinayaka Mudaliar, Secretary, All-India Veterinary
Association and the Kditor of the Indian Veterinary
Journal.

After a brief break at this stage, the members reassembled at
11 a.m. The secretary read the minutes of the last General Body
Meeting and then the report of the succeeding year with the audited
statement of accounts for both the years.

After discussion during which the Secretary clarified certain
points and furnished the information, the report was adopted

uwnanimously.

The Members then dispersed at about 12 noon to reassemble
again at 2 P.M. for excursion to Bheraghat. The party for the trip
started from the place of the Conference in two buses arranged for the
purpose. The trip to Bheraghat was an unqualified success. The
members, many of them for the first time, witnessed the ¢ Dhuadhar’,
the world famous marble rocks and the ‘Chousath Yogini temple .
Finally, after tea the Members returned to Jabalpur at 6-30 P.M.

Although a little tired the Members reassembled again at
7-30 P.M. in the Conference hall, for the programme of technical films
and scientific papers. The following films received through the kindness
of Messrs. May & Baker (India) Ltd., were exhibited :—

(@) Antihistamines.

(b)) Reduction of surgical haemorrhages.

The meeting lasted till 11 P.M. and as many as five professional
papers were read and discussed.

The Conference met again at 10 A.M., the next day and as many
as eleven professional papers were read and discussed.

A group photograph was taken in the evening and there was a
dinner at night. The chief guest Major P. V. Beatty announced a
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donation of Rs. 100/~ to the Association which was recoived with
thunderous cheers,

The following resolutions (summary) were passed unanunously :—

1. Requesting the Government of India to hasten the formation
of the Statutory Indian Veterinary Council,

2. Requesting the State Government to complete the revision of
the C. V. D. Manual at an carly date.

3. Requesting the Government of India to putan end to the
invidious distinction shown by certain state Governments in
the matter of pay and prospects of Veterinary Graduates of
comparable qualifications of different States.

4. Requesting the Government of India to include the clected
representative of the Association on the lixecutive Committee
of the Interim Council,

(¥

Requesting the Government to treat the Veterinary Graduates
on a par with the Graduates of the allied science of human
medicine in the matter of pay, prospects and allowances,

Finally, the following pancl of Iixccutive Committec members
was duly elected.—

1. Shri J. A. Idnani,

2. ,, I B. Mirza,

3. , G.K Rayalkar, .
4. ,, M. A, Samad,

5., R.S. Rangan,

6., A.M. Shrivastava,

7. ,, D.LR. Nawathe,

Thus ended a memorable two-day session of the conference,

Review

Veterinary Bacteriology. —By A. Mukerji, psc, ¢.v.sc, Associate
Lv.r]  Assistant Professor of Bacteriology, Bengal Veterinary
College. Pp. 226. Scientific Book Agency, Calcutta-1. Price
Rs, 12-8-0.

The book on Veterinary Bacteriology by Mr. Mukerji
ambitious attempt to cover the fields of General Bacterio]
Bacteriology and Applied Bacteriology within a short g

pages.

is an
ogy, Special
pace of 296

VETERINARY BACTEBRIOLOGY 489

The whole matter is presented in a highly condensed form and
the book is more in the nature of notes than an explanatory discourse
for beginners. The book contains 8 chapters. The important features
of which are—1. General Bacteriology and Immunology, 2. Special
Bacteriology of Pathogenic Bacteria, Filterable viruses and Pathogenic
fungi, 8. Bacteriological technique, 4. Preparation and Standardisation
of Biological Products and 5. Bacteriological examination of milk,
water, air and soil.

The bacteria species are described in general under the heads.—
Morphology and staining, Cualtural characters, Experimental inocula-
tions, Liesions and diagnosis.

Since antigenic structure plays an important part both in the
immunity identification of bacteria and development of immunity, it is
unfortunate this has not been discussed against each organism.

The description of bacteria is dealt with in some detail with .
reference to certain species, while in the case of others itis rather
scrappy. For instance Corynebacteriumn ovis, Cornebacterium renali
and cornebacterium equi could have been dealt with in some greater
detail.

It is not known why Pneumococcus has been dealt with betweén
the Proteus and Corynebacterium groups and not along with Strepto-
cocci. There is some scope for revision of order of treatment,.

Treatment of Salmonella does not follow modern trends. Some
mention could be made about phase variations and also about patterns
of distribution of antigens through the whole genera. The predominant
types met with in different species of animals could have been brought
out more clearly, e.g. the Doubling variety of enteritis in cattle and
Typhimurium in pigeons and rodents, etc. The differentiation of the
Welchii group of bacteria is based on the characters of the different
types of toxins produced and a short discussion on it would render the
account more complete.

In the description of several techniques, certain vital factors have
been omitted. In the descriptionof technique for growing organisms
under known CO, concentration, the method for the introduction of
measured quantities of CO, could have been usefully indicated. Again,
in the enumeration of bacteria that pippette should be changed between
dilutions and that several plates should be sown with each dilution for
striking out average would have been useful to the beginner.

The author has given prescriptions for the production of various
types of biological products ; perhaps it would have been sufficient if a
book of this kind gave only the principles for the production of potent
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vaccines. Because there is no finality in the technique for the produe-
tion of vaccines, which is heing improved upon from day to day. The
methods described in this book are perhaps those which were in vogue
in a particular Institute some several years ago.  As regards production
of H. 8. Vaccine Seruimn, the use of avirulent strain should be deprecated
for obvious reasons. As regards fowl-pox viaccine, it 18 understood that
mixed fowl-pox and pigeon-pox crust vaccine has been found to be
dangerous and given up. In the prepuration of B.Q. Vaccine, recent
research has shown that there is no use for prolonged incubation of
cultures. The medium also has been simplified by the incorporation of
reducing substances like Sodium Thioglycolate or Kysteine Hydrochloride
to replace the kidney tissue. In the preparation of Anthrax spore
vaceine, it is very essential that beginners are told that they should
proceed from  stock cultures of ‘avirulent variants’. The description
given in the book may be confusing. The strength of the agar-wash
pasteurella vaccine should have been mentioned.

The figures of bacteria given in the book appear to be diagramatic
gketches without reference to scale. It would add to the value of these
figures, if they were actual photographs or were drawn to scale.

There are several misprints which doubtless will be rectified in
future edition.

The book is a very useful addition both for students and for
junior Bacteriologists. It brings together the several related aspects’in
one place. The author has taken cnormous pains to bring the matter up
to date. The usefulness of the volume would have Leen enhanced if an
index was provided. The get-up of the book is excellent.

The book is commended to cvery student.

V.K.R.
Pf
Brrata
Vol, XXXI1, No. 5 (March 1956},

Page Para Line Should be Instead of
335 1 5 3 cows anq 3 calves 3 cows and calves
337 5 4 round cell infiltration round cell, Infiltration
337 5 ¢ lumina limina
358 2 7 © extremis extremes
358 8 extremis exiremes
354 " . extremis extremes
360 : “q A ve Information information

Nasal nasal
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(% //’ Reference N Nasal Schistosomiasis in

'0/ 1, 356-358.
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~ VITAMULSON

Each F1 Oz contains :—

vit ‘A’ 18,000 1.U.
vit 'D’ 3,000 1.U.
vit ‘B 10 mg.
vit ‘B, 6 mg.
vit 'C' 250 mag.
vit ‘B v 10 mcg.
Sodium Hypophosphite .. 4} gr.
Calcium Hypophosphite ... 4} gr.
Syrup, Flavourings etc,, ... QS.

For furthcr pm'téculars, please write to :—

EAST INDIA PHARMACEUTICAL WORKS LTD,

CALCUTTA - 26.

CANCERINA and PRANAVA

¢ cancerous horns, Letters for free samples are streaming in
e di ?,;:re bc:;ga;oes necessary. Pro- from Doctors, It will be impassible to ,fake
-Five xspe‘ b y()wuers can easily and out the value of a drug from one case in
motes healt treat their animals. Supplied diseases like Cancerous horn, We have
'aconomlcfﬂ zrnal and 3-1bs. external pack- planned to supply up to 4 courses to each
in e-lbs._mt for one full course for one Doctor for treating cases of different types
Ing. Pncels_g_o Orders will be executed and stages. Price at concession rate will be
a:i;‘,]a!mRsx:eceipt ‘of 50% of the cost i.e., Rs. 7-12-0 for one course, Orders for less
o

e etc. than 2 courses for the first time will not be
Rs. 8/- to cover postag accepted,

DEEBEE BROTHERS

1706, KHADIA JALOWALI NAKA, AHMEDABAD

Speedy an

BOOKS FOR THE VETERINARY PROFESSION

Rs. As.
GRIGER & DAVIES' Vety. Pathology & Ba‘cteriologv 55, 4th ed. 811p, 2001illns. .. 28 14
SMYTHE: Veterinary Ophthalmology 56!' %g%:; 5936(1)“ns2.) . T
DUKE's : Physiology of Domestic Animals 19 1‘95519- 38 illns. . 81 8
HOARE‘'s Vety. Materia Medica & Therapeutics rpl. w28 1
WRIGHT : Vety. Anaesthesfa 1952 15 12

e Available from

SVASTIK SALES COMPANY
Booksellers :: BOMBAY No. 12

—

When writing 0 advertisers, please mention The Indian Veterinary Journal,
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Telegram—CRESCENT Telephone—JORASANKO 3108

An Appeal

NTIRELY
“SAVE INDIAN MONEY BY PATRONISING AN E
NIS&%IONAL INDUSTRY - A4S ALL SORTS OFNV{?F"I‘E&}%IE\{%E
INSTRUMENTS AND APPLIANCES ARE MAa Ts SOLELY
IN INDIA -IT IS A PRIDE TO INDIA AS IT

AN INDIAN CONCERN

and therefore fervently look forward for kind patronage

and generous support from all concerned . . . . .. .. ..
ARTIFICIAL INSEMINATION SETS
FOR

CATTLE - SHEEP - HORSES - PIGS - Etc.

i i Sets in India,
anufacturers of Artificial Insemination Apparatus acla,
rp;rofved by Dr. P. Bhattacharyya, M.Sc., Ph.l?., Ofgcer ::h
Charge, flnima] Genetics Section, Indian Veterinary caseat B
Institute, Izatnagar, U, P. and suppliers to the Goveutxmen
India and also to all the Provincial Governments.

SPECULUM for Buffaloe, Heifer, etc. and all spare parts
for A, I. Sets are available,

MANUFACTURERS OF :—

G.T.V. Set ; Post-Mortem Set ; Obstetric .Set.
All sorts of Veterinary lnstrumentg and Appliances,
Improved pattern lnocn:llastion Syringes 20 c.c. 10 c.c.
an c.C, B
High Class Stainless Steel-PEW Inoculation Needles-
G.T. V., Needles and also all sorfs of Needles
according to any specification.

UNDERTAKE ALL SORTS OF REPAIRS, RENICKELLING AND
RESHARPENING OF VETERINARY INSTRUMENTS
AT MODERATE CHARGES,

For further particulars, please apply to :

PAUL'S ELECTRO WORKS -

39, JORAPUKER SQUARE
Post Box No. Cal. 11406

CALCUTTA-6
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When writing to advertisers, please mention The Indian Veterinary Journal.
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