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RACING JOINTS

By
RAO BAHADUR R. SWAMINATHA AYYAR, B.A,, GM.V.C,,
Madras.

Aronp race horses in this country, a condition is very frequently
met with which commonly 3oes by the name of Racing Joint. This condi-
tion does not appear to have been met with in any other country as no
mention of it is found in any of the text books on Veterinary Surgery.
MacGrepor in this country is the only author who makes a reference to it
in his book ‘The Exzamination of horses for soundness’ published as early
8s 1929. Even he makes only a casual mention of this condition and hence
it is thoupht that the following note would interest the profession.

Racind joint is an apt and expressive term to denote the condition.
It is found only amonpst race horses and nearly 20 per cent of them are

- found affected with this condition. During a fairly extensive practice of

over three decades, I have not met with this condition in any other type of
horses. Even among race horses, it is found only in the fore-legs, either
one or both, and never in the hinl legs. The only other condition which
bears a near semblance to it is the ‘‘Cab-horse disease”, described by Dollar
in his text book on Veterinary Surgery. It may be considered as the
ring-bone of the fetlock joint and can be defined as an osteoperiostitis cf the

Metacarpo-suffraginal joint.

. The condition starts early in the racing career of the animal.
Animals between the ages of 3'and 5 are very susceptible to it. All breeds
of horses—Australian, Enalish and Indian breeds—3et it, although the Arabs
do not appear to develop it quite so frequently.
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PHOTOS ILLUSTRATING RACING JOINT
L . 4

The predisposing factors are in the confirmation of the animal. ‘Lig}n

and medium horses with upright pasterns are very prone toit: so also v
animals with contracted high heels.

The exciting factor is concussion, Horses are put into trainind at &

very youny age when the bones are yetin the formative stape, If the
training is very 3radual and judicious, and Biven on a fairly soft ground,
then the concussion is not so seriously ‘felt’ and very little damage is done
to the bones and lipaments. [f, on the other hand, the trainin3 is injudi.
ciously intensified on a hard Zround then, as should be expected, the con

cussion is increasingly ‘felt,’ and the bones and lipaments are subjected tc
great stress and strain. The fetlock joints of the front limbs appear tc
take this jar in preater force than the other joints in the limbs.

The first thing that draws the attention of the trainer and the rider
is the ‘feelin® 2ait', of the animal and the absence of a free action. If
both the leps are affected, then the action becomes decidedly cramped and
restrained 3iving the impression of a ‘tied-in’ shoulder. If only one limb
is affected, lameness becomes perceptible. Examination shows a certain
amount of warmth and tenderness over the fetlock repion, particularly the

‘ ot R
; g . Fig. 1 .
anterior and antero-internsl aspects, Manipulation of the joint is resented NORMAL LEG AFFECTED LEG
and it s kept ‘eased” while the animal is at rest L METACARPO—SUFFRAGINAL JOINT
In the early stages, the fetlock joint shows a distinct puffiness which L . ' G

gradually leads to thickening and enlarpement. In course of time which

may extend to some months, the part becomes hardened with exostosis of : ' v .Ae '
varyind extent.

The mobility of the joint 3ets aradually limited with the propress of
the disease until finally anchylosis locks the joint.

In the initial sub-accute stape, the lameness is perceptible but inter-
mittent. When the condition becomaes chronic, as it invariably does, the
animal starts lame, or stiff, as it is very often expressed, but after warming
up, poes sound. In cases where callous formation has taken place and the
part had become hardened, even the initial stiffness is not noticed. This
improvement of the lameness after exercise has been a characteristic
feature of the condition and it has been mainly responsible for many an
affected animal bein kept at work without adequate rest. All the same, in
a dood percentade of cases, the performance of the animal on the course is
not affected snd an animal with ‘racing joint' continues to win races.
This, however, does not last lon and the animal falls off gradually. Then
it becomes a profitless proposition to be kept on the track any longer. OF

racing, such an animal has been used either as a hack or a hunter fiirly
satisfactorily for some years.

Eig. 4
RACING JOINT
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The anatomical changes that take place in the joint are practieallw
akin to those found in cases of ring bones. Consequent on concussio
there is periostitis and ostitis of the Metacarpus and suffrapinis bone
The strain on the metacarpo-suffraginal joint leads to a certain amount of
sprain of the lizgaments of the joint. The ensuing inflammatory exudate
aradually pets orpanised resulting in osseous formation around the joint.
The osseous formations, though more prominant on the anterior and
antero-internal aspect of the joint, are found all round the jointtoa
varying extent. The articular surfaces of both metacarpas and suffraginis
bones have invariably been found to be intact and the deposits of the bone
have been only peri-articular. A few cases have been noticed where the
new osseous deposits have been so bi3 and prominent as to be frequently

struck by the other leg.

The treatment of this condition has been on the lines indicated for
Ring bone, viz rest, hot and cold applications, blister with or without firinp,
and absorbents. Buat the results have been very unsatisfactory. The main
reason for this has been the difficalty, as explained already, of enforcind the
required amount of rest for the animal.

It need hardly be said that, from a soundness point of view, the
condition is a definite unsoundness.

The enclosed photos for which, I am very grateful to Sri K. §. Naur,
the principal of the Madras Veterinary College illustrate the condition in
a living animal as well as on Post-mortem.

SOME RECENT DEVELOPMENTS IN ARTIFICIAL
INSEMINATION OF CATTLE.*

By

K. P. CHANDRASEKHARAN NAIR, B.V.Se.
Madras Veterinary College.

Artificial insemination as an aid to livestock breedin® has made
rapid progress in recent years in Russia, America and Denmark, Resear-
ches in the technique and semen preservation, essentially by Russian and
American workers, have made possible wide application of this method to
livestock breeding. The extent to which artificial insemination is made use
of in different countries depends mainly on the quality of available sires
and the realisation of its genetic and economic possibilities. In Russia, the
acute shortage of bulls and the nead for rapid improvement of livestock,
are responsible for the wide appliration of this method to livestock bree-
ding. Apprepation of stock on collective farm, greatly aided the application

*md at the Provincial Conference of Madras Veterinary Association in
September, 1946},
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of this method in U.S.S.R. In 1938 according to Neumann (1939) 1.2
million cows were artificially inseminated. But the outbreak of war h;s
reatly impeded the progress of artificial insemination in that country sas
shown by the fipures given by Milovanov (1945). He reports that in ]:944
there were 4160 inseminatind stations dealin® with 3.3. millions of sheep
and 2,30,000 cows, representing fivefold decrease compared with 1940
In Americsd and Denmark artificial insemination is employed chiefly fot:
exploiting to the full the use of proven sires for improving Jairy cows, In
America, the first artificirl insemination Association was started in 193é and
since then rapid progress in this tield has been noted. Edwards and Richie
(194f1)' state that in March 1943, there were 93 artificial insemination Socie-
ties in U.S.A‘, desling with 182,524 cows and 574 bulls and the Societies
provide service four times the 35 year-old Bull Association movement
In Denmark, since the starting of artificial insemination in 1936, a stead .
progress has been maintained. In 1944 there were 96 associatior'ls insemi ‘
ating 343,000 cows which represents about one-fourth of the Wholesentu?-
population of the country, In England the start was made ratherc? o
the first centre being opened in 1942, but since then a steady pr e
has been maintained, as shown by the fact that in 1945 there wzrogr.ess
centres for artificial insemination. This/steady progress in artificial o
ination all over the world shows the 3rowin® confidence of themsem'

industry in this type of breeding,. da“‘Y_v

Technique :—For semen :ollection artificial vadina is still the best
instrument, thouph of recent years certain modifications have bes
introduced by various workers. The original Russian model consists :fex“
thick rubber cylinder fitted with an inner rubber<tube of ‘latex’ type tha
ends of which are turned over the ends of the cylinder. At one end oé 1:}1e
rubber cylinder thereis an inlet for allowing water at the required tem6i
perature into the jacket formed by the outer hose and the inner rubber
tube. The semen collecting cup is attached to one of the ends of the vagina
In the American model devised by Perry and Bartlett (1939) the semer
collectiag cup is replaced by a rubber cone with a small test tube Thi
has the advantage of using a much shorter artificial vagina and tile b lli
ejaculates directly into the test tube, thus minimising the dang u :
contamination of the semen. Another type of artificial vapina ha ?: ¥
described by Salisbury and Willete (1940) wherein care is taken to : een
that semen 1s not subjected to any variation in ’temperatur‘e at the ti:lns:ref
collection, This type of artificial veina consists of a water jacket lo:g
enouph to extend over the test tube which is held at the temperature of the
water. It is made from a 28" lenath of auto-radiator hose 23" in diameter
and two pieces of 3" flat rubber band tubing. The water jacket is made
on the lines of the conventional type, butin addition a second inner
linning is used vhich is tapered at one end by cutting out a V-shaped piece
and cementin® the edes tojether leaving an opening just enouph to

Some Recent Developments in Artificial Insemination of Cattle 5

accomodate a small test tube for semen collection. The larger end of the
rubber sleeve is doubled back over the end of the water jacket. Additional
advantapes of using this type of artificial vadina are that it dives effective
cushioning owind to double inner liner and that no heed need be paid to the
water pressure. Rauson (1944) advocates the use of a double walled semen
cup to prevent chilling of spermatozoa at the time of collection. In actual
insemination, the Russian workers still make use of the speculum, whereas
in America and England almost universally the use of speculum has been
dispensed with for insemination. In the latter method, the cervix of the
uterus is prasped by the left hand passed through the rectum, and a Blass
pipette, introduced through the va3ina, is passed into the cervix and the
semen slowly injected. A straight 3lass capillary tube holding a little
over 1 c. c. of fluid and an all-3lass 2 c. c. syringe is used. The syringe
is connected to the capillary tube by means of rubber connection and at
the time of insemination, the diluted semen is drawn only into the 3lass
tube and does not come in contact with the rubber connection and glass
syringe. Thus the syrine could be used over and over adain, whereas
a fresh pipette is used for every cow. This method, though difficult for
the bedinner, has many advantages. The operation is finished quickly
with minimum of instruments. There is little chance of semen flowin3,
back into the vadina as often happens in the case of the method with
speculum. Further, since for every cow a fresh sterile pipette is used,
there is no chance of spreading infection by means of the inseminating

instruments.

Semen dilution.—In the field of semen dilution, Breat progress has
been made in recent years, Dilutors are generally divided into two classes ;
those that act as dilutors only and those in addition serve to prolon® the
sperm life. The dilutors of the first clas prove their worth only if insemi-
nation is performed within a few hours of dilution. The dilutors of the
second class could in addition be used for preservation of semen. Dilutors
are used mainly to increase the volume of the ejaculate, so that larper
aumber of females could be inseminated from one sample. Milovanov (1933,
1934) considers that the evaluation of dilutor should not be based merely
on the time of survival of spermatozoa at some arbitrary degree of dilution,
as is commonly held. He holds the view that the evaluation should be
based on the optimum and the maxzimum degrees of dilution, since the
adverse effect of certain chemicals in the dilutions are not apparent until a
high depree of dilution is reached. He states that the ordinary physiologi-
cal solution such as Ringers, Locke’s Tyrode's etc., in spite of views to the
contrary, are not suitable as dilutors. These physiological salt solutions as
well as acessory Bland secretions exert a deleterious action on the mant
malian sperm capsules and as such obviously they cannot in any way serve
as Bood dilutors for semen and the only approach to this problem is to be
found in the study of the characteristics of the sperms themselves. ®Of the
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various dilutors described by workers,
sulphate, the tartarate and the citrate.
to be satisfactory.

the common ones in use are the
Gelatinised diluents are also found

The sulphate and tartarate diluents contain sodium sulphate and
potassium-sodium tartarate respectively with glucose reptone and distilled
water. The concentration of the chemijcals varies with the species involved.
By far the most satisfactory diluting fluid for bull semen is the epp-yolk
phosphate buffer described by Lardy and Phillips (1939). It consists of
0.2 3m of K H, Po,, 2.0 3m of Na, HPo,, 12 H.o and 100 c. ¢. of distilled
water and equal quantity of fresh ed2-volk. One preat disadvantape with
this otherwise excellent dilutor is the presence of fat 3lobules which intere-
fere with-the proper examination of sperms under microscope. To overcome
this short-coming Salisbury and co-workers (1941) introduced the e3y-yolk
citrate dilutor. This medium consists of equal parts of epp-yolk and a
M/15 solution of Sodium citrate which has the property of clearing the yolk
and thus facilitating easy observation of individual spermatozoa under the
microscope. At present epp-yolk phosphate and itrate are the two dilu-
tors in Beneral use, Very recently Mayerand L asley (1945)
in isolating a fraction of the eg3-yolk that increased the r
sperm to ‘cold shock’. In the light of this finding, it is possible to expect a
highly eficient dilutor if further work is done in this direction. Knoop
(1941) using a elatin contain dilutor has’shown its areat superiorit
the non-gelatinised dilutor. Milovanaov {
the use of pelatinised diluents.

have succeeded
esistance of the

y over
1938) has also investipated fully

He made use of 3lucose-phosphate and
glucose-sulphate diluents to which certain amount of gelatin has been

dissolved, giving on setting a jelly-like consistency.

Rate of Dilution:—The common rane of dilution 1s1: 4t01: 10.
It is important that the ratio between the semen and the dilutor is not less
than 1: 3, as in lesser dilution, the semen is not properly buffered.
Recent work of Salisbury and co workers (1945)
be diluted much more than hitherto thought of. They found no significant
difference in fertility of samples at dilution rates of one part of semen to 8,
12, 16, 24 and 50 parts of ep-yolx citrate buffer. The total number of
inseminations involved in this experiment is 3296 inseminations. This only
proves to show that total number of females that can be inseminated
without impairing the fertility of the bull is very large and require further
investigation.

shows that semen could

Preservation and Transport of Semen.—~Enormous amount of work
has been done in recent years on this aspect of artificial insemination. Ela
boration of methods for conservation of sperm life is the the chief problem
in the development of artificial insemination. Milovanoy (loc.cit) states
that thedeath of the sperm outside the body is due to three causes.—
{1) destruction of the spermatozoon itself, (2) expenditure of nutritive
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materials and (3) auto-intoxication of metabolic prod.ucts. The celi‘s ;ri:z:
d their resistance decreases; glycoly.sxs.occurs with de )
alncoue. oo mulation of lactic acid and there is intake of oxyge'n an
of Bluc.ose: afcccu bon-di-oxide). Storage of semen involves the bringing ?f
o i (::r a reversible state of activity, to slow down‘metal'folfc
the spermsdlz cI)a senescence. Since sperm in that state, termed ansbiotic
pmce'ss;s‘ar;d'loiazov is still livin®, it is necessary to ensure suppl.y
Stfate . malterial and’. to render the metabolic products .harmless.. Condi-
:ioir;ei?st’he epididymus are most favourable for sperm life anq M{l:lrvant;\;
(loc. cit) is of opinion that ;he aim 11? Sto'r(;%i,l:l:: rg;i‘iiouucsymit vils :asier
ioti iti revailing in the epidi . .
:;:}l:m:;cm(;mi::il?;sllz semen in which epididymal contents a]tl the tldm‘:locgf.
llection are slizht compared with the semen of boar, sta ion an h,
;o egeneral storade of semen depends on (1) 3radual cooling to the
t:mperatur; at which its functional s?cltivity is reducedfto ari]::;" 1snu1:
but in a reversible state (2) addition to semen o tvat ous_ sub
stences which aupply e andeccr::it:zlazl :z:;n:afir:m of semen.
1 C Ty §
s laver 9;‘ : (?1)'cri:::lo;:laoﬁfi:fﬁs::cgmmended by walton (1933) is pro'bably
A ayer o s exchange to the minimum and to help the retention of
g;eiru}fiihgi?i?:n helps to keep the medium from becomigg unfavourablly
Lok it is 1 to see that only 3ood semen samples
alkeline II:'(I)r sto:'lag:r*:it ISsv;:LpsZ:tta(I]l.;‘;;) observed that generally speakixv%
the 'us'e('i.l e:;;:‘:’ gave an indication of storage potentialities. The storage
the inine moratey of cooling and dilutor used for preservation are alll
;::::::at\‘:heich influence motility of the spermato.zoa on storage.h Rfatp}id
ind hat s called *“ Cold shock ™’ and might lead to death of the
o e V; very slow cooling causes death of the spermatozoafrom au‘to-
?Pel‘“_‘at;z? m'11'he o;,timum storaRe temperature is aﬂ‘ected: by rate of‘coolmg
:tl\tc;.)fil::e of e.xposure. It is penerally apreed that the opt}x\mum :c)toraie r:‘el?};
of bulls semen is 5°C, although many workers have BlYen )
e rer oot torape temperature. Willett and co-workers (1940) foun
10?":" g;’:::;i?; of 5°C per 5 minutes to a stroaBe temperature 5°Q most
:a:?s;ictory for bull's semen, Undoubted]y'. the ;?t pres;;:a:z:afgoet:
B o e O P e manld be done rapidly, but further
the reduction to tempersture o cou prthe:
i e must be done slowly. Rawson (loc .
°°°1m3}:°t tsl:: ‘;l?:ﬁti:;mo?e:;g?;olk phosphate would acco‘mp'lis‘h th'e rapid
f°“;‘iist o: semen to the storaBe temperature of 5°C without injurying the
coo

; as
Gradual warming of the semen before use is not necessary as w
sperms.

once thoupht.
For storage and transport of bull-semen, Waltan .(1942) adv?]calt:s t'h;
V fVo m collecting flask to prevent rapid cooling. The ask wit
“}:e c;me:c?: placed in a series of cooling chambers of thermos jars at
thes
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15°C and 10°C 5°C for half an hour and one hour respectively. The semen
is transferred to stoppered test tubes and stored or transported in thermo
flasks with 1ce. For short distance transport the method devised by
Salisbury (1943) is very satisfactory. Here semen vials are properly
cooled to 409 F, labelled and wrapped in several layers of ordinary paper.
The vial is next placed alonp with a toy balloon of solid ice.. The two
are then wrapped together in heavy insulating paper and packape inserted
into a thick card-board box surrounded inside by two layers of corrugated
card board. For long distance transport Swanson and Herman (1944) have
improvised the commonly used ice-cream shipping package. It is provided
with ground cork as insulating material and a gallon can be accommodated
inside this. The cooled semen vials are well-wrapped in finger stalls and
énsertetli into ¥ pint thermos bottles with water at 40°F. Small pieces of

?xcel.smr' are placed at the bottom of the thermos to prevent wobbling of the
vials in transport. Cracked ice is packed all around the thermos and for
extra refrieration a small column of lime is kept at the top of the can.

This type of shipper was found to maintain a tem
perature of not less than
50° F, for 84 hours.

B Evaluation of semen quality.—The best and infallible criterion of
fertility of the sperm is the actual breeding result which unfortunately
takfes 'at least over 9 months, Meanwhile in the actual working of the
artificial insemination units, it is essential to assess the potential fertility of
Seme'zn samples. In spite of considerable amount of research inthis direction,
no single quick and reliable test closely related to fertility has yet been des-
cribed.  The following points should be included in the examination.—(1)
appearance, (2) volume, (3) motility,. (4) sperm density, (5) pH of the
semen and pH after incubation, (6) proportion of abnormal sper-
matozoa (7) respiration rate of spermatozoa and methylene blue reduction
time, (.8) longi?'ity of sperm under storage condition, (9) freedom from
bacten?. parasites and cells. The examination should be made as complete
as x?ossxb]e and if the bull is used intensively the examination should be
periodically done. Since variations exist bgtween different ejaculates of the
same bull, the evalution for fertility of the bull could be done only after
study of a ood number of samples. Besides periodic clinical examination
of the penital organs should be made,

On an averape a bull gives about 5 c.c, of semen per ejaculate.
When bulls are in regular use, the volume of the second ejaculate is usually
Breater than the first. The colour and thickness vary with the concentration
of.the semen; the higher the concentration the whiter or more creamy or
thlcl':er the semen, Examination of the semen for motility should be done im-
!fledxatly after collection on a warm stape. Of the various types of moti-
lity exhibited, the progressive type is most important in semen
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evaluation. The method of estimatind motility consists of some arbitrary
scale for denotind and the proportion of sperms exhibiting it. Thus the
relative number of sperms showing progressive movement may be expressed
as percentage or in fifths or tenths of the total number of spermatozoa.

The bull semen on an aveérage contains 1,000,000 cells per m. m.
Generally speaking fertility increases with the sperm density: Usually a
haemocytomer or a photo-electric colorimeter is used for acurate
measurement of sperms density. Recently Salisbury and associates (1943)
and Kyaw (1944) have described a rapid method of estimating sperm density.
The method consists of making use opacity tubes on the lines of estimation
of the concentration of bacteria in suspension. Though the method is less
accurate, it is quick and sufficiently accurate to estimate the density of the
sperm at the time of insemination. The pH of semen is found to have
some bearing on the motility and concentration of semen. Ingeneralaccording
to Anderson (1945) semen of good bulls are slightly acidic; of infertile bulls
slightly alkaline, probably due to increased accessory secretion in the latter
case. . Alkalinity of semen is associated with decrease in sperm activity
and density. In general the pH of Bood semen sample varies from 6.5 to
6 8. Anderson (1944) has noted a significant relationship between pH change
on incubation at 37° C. and other characteristics of semen. He found that
the greater the intial motility and sperm density and the lower the initial
pH. the areater the decrease on incubation. This was found true in eneral
although there were some exception to this, but however it was suppested

_that determination of the initial pH and the pH change of incubation at

370 C may prove a valuable method of evaluating semen.

Sperm abnormality is invariably presentin almost all the semen
samples and most workers consider that semen containind anything more
than 20% of abnormal forms as evidence of pathological conditions of
testicles—Sperm abnormality may be due to faulty spermatogenesis or due
to change in the sperm after full formation. The latter is easy to rectify,

- but not the former.

Measurement of metabolic rates are amond the most reliable tests
that indicate the quality of the semen. Edwards and Walton (1938) noted
that there is a definite relationship between the number of services per
conception and the respiratory rate of bull semen. - They found that in
case bulls do less services for conception, the averade initial respiration
rate of semen is much 3reater. Ely(1942) found higher oxyen consum-
ption in ejaculates that keeps longer on storape. A simple and rapid
method of measuriny metabolic rate has been described by Beck and Salis-
bury (1943). They have noted significant correlation between the methylene
blue reduction time and sperm density and duration of motility on storape.

V—2
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It was found that Bood semen samplés decolourise methylene blue in
shorter time and vice-versa.

. Another property of semen most nearly correlated with bull fertility
is the time of survival of vigorous motility under storape conditions. This
relationship is to be reasonably expected because time is consumed in the
journey of the spermatozoa to fallopian tube and in the release of the ovum
and only those spermatozoa that are alive and vigorous after such time
have a chance of fertilising the ovum. According to Herman and Swanson
(1941, 1944) semen from a bull of 3ood quality should show a high
percentae of vigorous motility for at least 30 hours, on storage at 409 F. in
en undiluted state,

. From the above, it ts clear that for evaluatind semen no single test
is of rpuch value, and the judgment should be based on the maximum
number of tests, the most important and simple being sperm motility
motility on storage and methylene blue reduction rest. '
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" SCHISTOSOMIASIS AMONG SHEEP/GOATS IN POONA
R. I A, S. C, BUTCHERY,

BY

CaPT. M. V. G. RAO, LA.V.C,,
R.I.A.S.C., Butchery, Poona.

Schistozomes seem to be fairly common in sheep/goats of Marwar,
Rejputana. F1,'om 20th January to 28 February 1947 approximately 8,948
sheep/goats have been slaughtered in this butchery. Out of these, about
2,000 animals appear to have arrived from Marwar. Of these adain as
many as 926 Livers have been condemned as being Cirrhotic. Schistosomes
have been detected in 436 Livers slaughtered and as many as 92 Livers
were affected with Schistosomes.

Owinp to the severity of Liver infections and also because a sister
species of the Schistosome viz. Schistosoma haematobium has been reported
in human beings, it may not be out of place to mention further details on

this'subject. "
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_Contrary to the usual opinion that a blood sucking parasite causes
angemia with accompanying loss of weight, etc., the affected sheep appears
to be well fed and in ood condition, but the poats are markedly anaemic
and are very poor in body weight. The carcases of these latter animals are
usually emaciated.

In severe infections the Liver undergoes complete depenerative
processess, with extensive manifestation of chronic inflammation of the
entire Liver tissue. A section of such a Liver on microscopical examinati
re\.waled * Generalised cloudy swelling with a few areas of early 1'1ecz'osilso"n
It is easy to pick up a Liver thus affected. It appears enlarged and present ;
an uneven surface ; is lumpy, lustreless and feels irm to touch. The edp ;
are rounded. In less severe cases the edges are serrated and are dark br .
in colou?. In still less severe infections, however, the Liver s :W“
normal in colour and, consistency. One can easily miss the detec?i];nar;
parasites in such a liver when the carcass is cold. °

If aseverely affected liver isincised one cannotmiss the fibrous thicken-
ind of the hepatic vessels. The important predeliction seat appears to be
the portal veins. The parasites are also detected in hepatic veins and
Mesenteric veins. A search was also made for the samein kidneys and
lungs without any success. If, in a freshly slaughtered animal, the liver }
incised at the ‘Porta’, close inspection will not fail to reveal the presenc:
of these parasites. In some cases they are found in clusters and can be
brought into sight by pressing the liver at the entrance of these vessels
into the substance of liver. Ina cooled carcass, where animals are slaugh-
tered one or two hours before inspection, these parasites are found entanpled
in blood clots in these veins. If such a clot is tessed in normal saline
solution, in most cases living parasites are liberated which can be examined

under low . i : . .
ow power. The parasites have been identified as * Schistosoma °

indicum ",

.Conclusion :—1. Schistosoma indica has been found extensively in
t!ue animals slauphtered in the Poona R.1, A.S.C. Butchery. Though the
liver is severely affected, the condition of the host, particularly sheep, is

not affected to a preat extent. Goats, however, show severe anaemi
This is’a very interestind feature to note. &

' 2. Though animals from Marwar (Rajputana) seem to be grossly
m{."ected, sheep and Boats of Bombay Presidency are not entirely free of
this parasite. .0

3: It is considered important in Meat I i i
. nspection as a sister speci
(S. haematobium) has been recorded in human beings. peciee
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THE BLOOD.GROUP IDENTIFICATIONS OF VARIOUS
INDIAN BREEDS OF CATTLE IN INDIA *

BY
BALWANT SINGH, 6. P, V.C,

Imperial Veterinary Research Institute, Izatnagar.

Since the inception of ordanized thought, it has been known that
no two individuals are alike; hence have originated the systems of classi-
fication based on these differences. Morphological characteristics have
formed the basis for classification into groups of similar animals or species
and in each species the differences of lesser degree, such as body contour
and other qualities, have brought further subdivisions into breeds. The
problem of the identification of various breeds of Indian cattle has recently
been receiving much attention [Olver, 1938 ; Ware, 1939, 1941]. Ware
recopnizes 28 breeds of Indian ecattle belonging to five main 3roups. This

classification, as with other animals, has been carried out on the basis of

* morpholopical characteristics alone. The work detailed in this and a

previous article [Singh, 1942] represents an attempt to approach the
problem from another angle and to supplement the morpholopical findings
by serological features with the special object of elucidating the origin and

evolutionary relationship of the breeds.

The group classification of Indian cattle has been provisionally fixed
after Little [ 1929] on an international basis with certain modifications,
as follows. .

Group 1 (International O). Serum apglutinative, cells not agalu-
tinable; that is, cells with O isogen and ab isonin.

Grouiz 2 (International A and B mized). Serum applutinative, cells
applutinable; that is cells with A isopen and B isonin or cells with B
isopen and A isonin,

* Indian Journal of Veterinary Science and Animal Husbandry, Vol. XV, Part II,
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Group 3 (International AB), Serum not applutinative, cells apglu-
tinable ; that is cells with isogen O or AB and serum without isonins

Group 4 (Nepative or N), Serqm not agplutinative, cells not
agplutinable. (In this roup are included all cattle that have shown no
reaction with the present method of testing),

In the previous article [ Singh, 1942] some account was Biven of
attempts that have been made to define the blood-groups of domesticated
animals, In this paper a few examples are given to show how by blood-
grouping the oridin of certain races of mankind may be discovered.

Parr [ 1929 ] provides data by which Avmenians, Arabic Muslims

and Arabic Christians can be assigned their racial indi
: ices. Good
{1930] in tests on 223 pure Mayas and 202 Mayas with mized Sg)oanri‘seﬁ

blood in Mexico found . practically all of the former to belong to aroup O

and in this way was able to differentiate pure Mayas from those of mixed'
blood. Shanklin [ 1935] found Rwala Arabs to have a high percentape of
group O, and on this account he suppests that these Arabs are related to
Amnerican Indians, who have a similar blood-grouping. Postmus [ 1934]

found that type N was more frequent among the indigenous people in
Netherland Indies than amon® Europeans. Edward et al. [ 1941] studied
the racial distribution of blood-groups among Papaps Indians in Anzona
(U.S.A,). Out of 600 individusls examined 93.8 1')er cent were of group O
while only 6.17 per cent were 3roup A and 3roups AB and B were absent

The authors conclude that a high incidence of gronp O and the absence oé
aroups AB and B supgest racial purity. Elsdon Dew [1939] ina blood
arouping expedition in East Africa tested individuals of 46 tribes, and
found 3roups A and B only. He interprets the distribution on the ba.sis of
mutation and suppests that the Bantu does not descend from the Negro but
is rather a pure example of the common stock. An Epyptian origin is
suppested for Hottentots. Thomas [ 1939 ] reports on blood-aroup distri-
bution in England. Out of 5,000 people, 2,233 were of group O, 2,162 of
A, 444 of B and 161 of AB group. Haldane [1940] studied the, blood-
aroup frequencies of 75 European population groups. A striking variation
was discovered in the frequencies of A and O groups, amon the peripheral
population of Western Europe, there being a low proportion of a3roup B in
Scandinavia, Iceland, Spain, Portugal, Sardinia and the British Isles

Populations with low B are reparded as remnants of a primitive Europeat;
civilization, In India, Malone and Laheri [ 1929 ] studied three types of
people, (1) Turko-Iranians, (2) Indo-Aryans and (3) Dravidians. They
confirm the ndings of Hirschfeld in concluding that these people are
characterized by a high incidence of 3roup B. The Dravidians are also
characterized by a high incidence of roup A. Macfarlane [ 1938] studied
the blood-group distribution in Bengal. Data from lower Bengal show

Plate No. 2.
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that the frequency of 3roups A and B increases as one_passes from higher
to lower castes, the highest frequency of 3roup O beind found amonp caste
. Hindus. Bengalee depressed classes have the hiphest percentage of 3roup
B so far found in India. Benpalee-Muslims have a blood-3roup distribu-
tion similar to that of their low-class Hindu neighbours. Macfarlane
[1940] also studied the problem in Bastar State and found a high frequency
of aroup B amon3 the Bhils, this beind reparded as due to in-breeding.
Almost allsthe Chenchus of Bastar State belonped to 3roups O and A and
in this respect resemble the hill tribes of the Western Ghats and the
Malyali lower castes, so sharind the distinction of bein3 the only Indian
tribe with more group A than B, Sarkar [1940], in 96 tests om certain
primitive people of India, Huyani naas (Assam and Bihar), showed the
predominance of 3roup A over B, excepting amonp the Thado-Kukis.
Greval and Chandra [ 1940] tested Hindus, Muslims and Anglo-Indians of
Calcutta. A high frequency of 3roups O and B was found in Hindus and
Muslims, whereas 3roup A was the highest and B the lowest amon3 the
Anplo-Indians. Sheshadhari-Nathan and Timothy [1942 ] carried out a
similar investigation in Madras. Group O was the highest and B lowest
amonp the Anglo-Indians. Pandit [1934] found a high frequency of

aroup B among Toedas (Guindy, Madras).

The technique used in the blood-groupind tests was the same as that
described in the author’s previous articles [ Singh, 1942]. It consisted of
mixing in a small tube about four drops of serum and an equal amount of
2 per cent washed red cell suspension, gently mixind and exposing the
mixture at 37°C. (dry incubator) for 30-60 minutes.

Cattle of the followiny breeds were selected for study: Kumauni

(hill), Sindhi, Gir, Sahiwal, Tharparkar, Hariana, Kankrej, Amritmahal,
Kangayam, Onpole, Dhannj, Afghar and Friesian. The distribution and
location of these breeds can be seen in Fig. 1 from which it is evident that
they are subject to a wide range of climatic and other environmental factors.
In this work there are three main sources of difficulty: (a) the

Tow and quickly deteriorating titre of the serum. (This difficulty does not
arise in blood-3roup work with human seras, which with cold storage can
be used for some days), (b) the necessity of carrying out the tests at 37°C.
and (¢) the number of antipenic components in the erythrocytes of cattle.
The location of some of the cattle in places where there are special trans-
port difficulties was an additional hindrance. For these reasons the results
recorded here are not as detailed as might be desired and the object has
rather been to determine certain broad facts reparding the blood affinities.

The usual practice was to bleed 12 animals in the morning, test the
144 combinations of serum and cells, and read the results the same evenin3.
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Fig. 1. Map showinp the location of various cattle breeds in India.

The results larpely depended on the particular antienic components
present in the blood of individuals of the aroup tested on one day. Occa-
sionslly, cells and serum from an ammal.found to be a pood reactor on ?he
previous day were included, in order to increase the chances of 9bfgmm3
pogitive reactions. The reason for t?\ls is that a fev.r cattle, iving no
reactions with serum and cells 'fror‘n one 101.: of animals, may exhibit
positive reactions with isogen orisomn * or with both tl'teae components
when tested with serum and cells from another lot. In this way the roup
classification first recorded had to be altered after a further test, though

this was not frequent. .
RESULTS
The results of the tests will be found in Tables I-V and in Fip. 2.

* [sohaemagplutinins and Isofaemaepplutinopens will be termed isonins and isopens,
after Greval et al [1941].
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1. Kumauni hill cattle. The home of this breed is the Kumaun
foot-hills of the Himalaya, It is one of the smallest breeds of Indian cattle
with short horns and a thoracic musculo-fatty hump. The poll and hump
are usually covered with coarse hairs ; the sheath is tight and the legs are
short, thick and bony. The colour is 3enerally deep-red or jet-black, and
an admixture with white is reparded as indicating crossing with grey cattle
of the plains.

The experiments were conducted at Mukteswar, where many pure
Kumauni cattle are available. The animals were collected from various
Kumsauni hills and may therefore be reparded as of divergent strains.

In order to differentiate A and B 3roups, 24 of the reactors were
selected and their isonins were cross-tested with their isogens, The results
are given in Table I.

According to the reaction found in these tests, 13 animals were classi-
fied as groups A and B mixed. Of these, 12 animals (1,2, 3, 5, 6, 7, 8, 12,
17, 20, 21 and 23) were then selected and their isonins and isodens cross-
tested. The results, 3iven in Table II, indicate eight animals belonging to
A 3roup and four to B group.

It is also noticed that the animals of both 3roups showed reactions
against animals of their respective groups, thus suppesting the presence of
sub-groups or serveral antigenic components of cattle cells. The problem
was further studied by an absorption test conducted in the following way.

Equal quantities of packed cells from group A animals and serum
from 3roup B, and vice versa, were well mized in a tube, left at room
temaperature for 30 minutes, then at 370C. for an hour and finally at room
temperature for 30 minutes. Since the serum titre was found to be very
low, the amount of serum was subsequently m(':ret?sed to two, four and
nine times the volume of packed cells, From this it was found that the
optimal ratio for complete absorption of homoloous isonins was 1: 5. By
absorption tests the following distribution of proups was found.

Groups Hill bulls
A aes 51, 6, 7, 20.
A " " )
A 8

g I . 312

B. 21.

Y
-

Thus in Kumauni hill cattle the ratio of aroups A to B appears to
beas2:1.
V-3



20 The Indian Veterinary Journal

TABLE 11
Analysis of bloods with A and B mixed groupings selected from Table [
I;:g;“ Isonin from
hill - —_—
bull 1 2] 3 5 6 Grouping
718 (12(17{2 2|2
1_:l:#-'-_—:‘:‘L'f‘~—c»+ A
- B S ) I S Y A
JRSR DRSS R NN B
M‘_‘_—*
3i_~+—'={=+——:l:_.__§: B
[ — e | s e ] — l
s—++——__l____~ R
1
6-—+—+——~—l——_;l‘: N
el s e I
7—++'-_\*+++‘“'*+ A
MR EEERO N
— e —_— 3
o el T e
J NN SN I IS |
e T
- — - S
27 ++’"]‘ ‘l—+-|—+ A
e i e B e B T L N R
21 - 4 |
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2. Red Sindhi. The home of this breed } i ;
about Karachi, Hyderabad, the coastal line andlsth:helnsf:;wqce Ofb oind
“includin the Las Bela areas of Baluchistan. The animals ar:wefr adnks'
fawn colour, frequently with some white on the face and deWI: 1‘e'I'hor
are amonp the best milch type cattle of India and the bullocks . %
for draught. The animals are short-horned. ' are useful

The tests were made in January and Februar
in Jan ¥, 1942 on 9%
~ cows, 4 b}xlls) at the Imperial Dairy Institute, Bangalore, where acast::te g)lz
herd of Sindhi cattle is maintained. It is a self-contained herd and ath:
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animals are therefore reparded as inbred for the purpose of this study.
The results obtained with this and most of the other breeds are given in

Table IIL

3. Gir. The home of this breed is the Gir forest in Junagadh
State (Kathiawar), Where these cattle are found in a pure state. The breed
is also spread over a large part of Bombay either pure or crossed with
local cattle. The animals have short horns. The colour is generally
mottled-red or black and of various shades of these colours. In some
strains the body is mainly white with red or black spots, but entire reds
and blacks are also met with. The cows are enerally 3ood milkers but
the bulls are slow and lethargic in work. The Gir 1s reported to be the

best beef animal in India.

The blood roup investigations were also carried out at the Imperial
Dairy Institute, Bangalore, where a small herd of these cattle is main-
tained and at the Palace Dairies of Bhavanagar and Junapadh States.
Most of the animals were farm-bred and may therefore be reparded as

inbred for our purposes.

4, Sahiwal. These are essentially milch cattle and are 3enerally
raised in large numbers in the dry central and southern areas of the
Punjab. They are lond, deep, rather fleshy cattle, short on the lep,
comparatively letharpic and heavily built, with fine skin, especially in
heavy milking strains. The bullocks are not 3ood for draught. They are
short-horned. The colour is red but some are dun. Investiations were
carried out at Jahanpirabad Farm (Multan). The animals were mostly
farm-bred and and are therefore, reparded as inbred.

5. Tharparker. The home of these cattle 1s in the arid, semi-
desert tracts of south-west Sind, but they are also bred in the adjoining
Indian States of Kutch, Jodhpore and Jaisalmir. They are medium-sized
animals, the cows have 3ood milking capacity while the bullocks are 3ood
workers. They are lyre-horned and have straight limbs and hard feet.
The colour is entire grey or light red in younp bulls, while in cows and
bullocks it is denerally lighter arey. The colour tends to become white
with age.

The investigations were conducted on a total of 96 animals at the
Agricultural College Farm. Sakrand and at the Apricultural Farm, Lundo
(Nawabshah Distt.), Sind. The animals in these farms had been recently
purchased from various sources and may therefore, for the purpose of this
study, be reparded as of diverpent strain.

6. Hariana. The home of this breed is in the Rohtak, Hissar,
Karnal and Gurgaon districts of the Punjab and in Delhi province. Hariana .
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Nepative
1 (0°92)
6 (62)
15 (12'3)
25 (24°3)
24 (25°0)
78 (59°4)
65 (54°2)
26 (27°0)
32 (3272)
52 (54°0)
19 (1911)
2 (10°5)

345
28'8

AB
67 (62°04)
47 (495°0)
50 (41°7)
32 (27°4)
26 (27°1)
34 (25°8)
25 (20°8)
43 (44°8)
41 (41°0)
24 (25°0)
36 (364)
7 (86'9)

432
360

Distribution of
Broups

A&B
7 (1°3)
5 (4°1)
3 (2°6)
15 (15°6)
4 (30)
3 (2'5)
9 (9'4)
3 (3'0)
2 (2+0)
8 (8°1)

[ 2 (10°5)

40 (3704)
84

101 .

36 (37°5)
50 (41°7)
57 (48'7)
31 (32°3)
16 (12°1)
27 (22°5)
18 (18°8)
24 (24°0)
18 (18°8)
36 (36°4)
8 (42°1)

321
26°8

96
120
117
132
120

96
100

96

19

1,199

TABLE I
Combined table of the 12 Indian and Afghan Breeds of Cattle

ere

Percentade

m
111
11X
I

v
v
I

Total
NB. .—Fipures in brackets indicate percentages.

Name of breed

Kumauni (hill)
Sindhi {red)

Gir
Amritmahal

Tharparker
Kangeyam
Ongole

Sahiwal
Hariana
Kankrej
Dhanni
Afghan

2
4
10
11
12

Serial
No,
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bullocks sre powerful draught animals and are extremely useful for heavy
ploughing and transport. The cows are fairly 3ood milkers. They are
short-horned cattle. The coat colour is white, a prey admixture beinp
reparded as due to crossind with other breeds such as Kankre;.

The experiments were carried out at the Government Cattle Farm,
Hissar, most of the animals tested beinp farm-bred and therefore to be

reparded as inbred animasls.

7. Kankrej. This breed resides in the country south east of Kutch,
extending from the south east corner of the Tharparker districts of Sind
to Ahmedabad in Bombay and from Deesa in the east to Radhanpur State
in the west, particularly alon the Banas and Saraswati rivers. They are
fast and powerful draught cattle. In the past they have been exported to
South America and other tropical countries in order to maintain the
constitution of the local cattle by introduction of Zebu bloed. The Kan-
krej has been said to be instrumental in the formation of beef breeds in
these countries. They are .lyre-horned cattlee. Cows are fairly Bood
milkers. The Kankrej is a thorouphly well established breed which has
been maintained pure for denerations. They carry the head in a raised
position, hence the name ‘ Proud Kankrej', The colour is generally Brey
to iron 3rey, growing white with age.

The blood-grouping experiments were conducted at the Northcote
Cattle Farm at Chharodi. Most of the animals were farm-bred and may
be reparded as inbred cattle for the purpose of this study.

8. Amritmahal. This is a breed of Mysore State, whera the
animals are bred under Government control and their sale usually restrict-
ed. Subsistence is entirely by forest 3razing. They are amony the best
and fastest draught cattle in India, and are particularly useful for army

transport.

They have long and pointed horns arising close together and exten-
ding backwards and upwards. They belong to Ware's group IV. The
colour varies from light to deep iron-grey, with a darker almost black
shade over the shoulders and hind quarters in the case of bulls. Bullocks
and especially older ones eppear white, while the cows are generally
white or at times light grey. Calves at birth are mostly red or light-red.

The tests were carried out at the Cattle-Breeding Station, Ajjampur,
Mysore State.

9. Kangayam. This is a breed of the south-eastern taluks of Coim-
batore, Madras. Animals of this breed are bred on scientific lines at the
Live-stock Research Station, Hosur, There is also a long-established herd
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maintained by a private breeder, the Pattagar of Palayakottai. The breed AR R eene | 3| ’
is suitable for light plough and transport work and is economical to main- N R
tain. The cows are generally poor milkers, The horns arise fairly close ' 5 T
topether and extend slightly backwards and upwards, The colour is
generally light-grey but changes to white with ape. Bulls so;netimes & 'g SR
show iron-grey patches over the front and hind quarters. Calves when g 3 S
born are red but later change to light-grey colour, & “; &
8508¢6d5066¢0
One hundre:d adults were tested at Hosur. Most of them were farm- 3 EQQQQQQQQ
bred and are thus inbred for the purpose of this work., 83
10. Ongole. The h f -
. ole, e home of this breed is istri = )
neighbouring area of Madras. It is one of the larg:hlfril&:lt:fr Idx:(siti:l:tcaﬁtl?]i § Z%’ e e & g
and Breatly resembles the Hariana. The animals are, however, compara- : £%
tively lethi{rgic, and useful for heavy plough and transport v:/ork pThe g éé
cows are fairly ood milkers. They have short horns. In coloux: the ° - ‘
are mostly white but a small proportion are of a light Brey colour‘ Thy o =P B T - 3
bulls aenerally show a light shade of Brey aver the quarters, Nin.et : e ..:E :-3
adults were tested at the Livestock Research Station, Guntur. M 32511; v &>
them were farm-bred and so inbred for our purposes. P § = N |
A . 2 el | e i g8
undulaiiln.g f:;tllém: atT:us brefzd lives in the northern ‘Punjab, in an area (')f | | oE g i
y n avefape altitude of 1,500 feet. The climate is B % 55
generally very cold during the winter and fairly hot in summer, It is a 2‘ o
fast and light plough animal and fetches hiph prices, The ;:ows are N oo ° - R A I
generally poor milkers. The horns are short. The co'at colour of the : 88 3
bod'y of the so-called pure Dhanni-bred animal is white with black spots, 3 og"
wl.ule the skin colour and tuft of the tail are invariably white. Ninety-nine £
animals were tested at Chakwal, Daulatala and Gujarkhan. As they had - CIRN I B - R R
beex.l collgcted from different sources, they may be reparded as of divergent s %E AR
strain, X S| 2%
8
12, Fr’ie.sian and Friesian-Sahiwal cross, Test8 on 86 animals were § :
made at the Mllitary Farms at Sialkot and Lahore. Some were pure-bred ° .
and' recently imported from Europe, others were pure Friesians born in
India. The_ remainder were crossed with Sahiwals. Results of the tests
have be_enl given in Table IV, The frequency of A and B groups in pure- &
bged Friesians is much higher than usual, & FETESSELE
S , : S 22 9 9 o 9
13.  Afghan. The original home of this breed is Afghanistan. A T %% oz :a = E
fe?v of these cattle were presented by the Afghan Government to H. E, the << < 5 < % <
V}CGTOY and have since been kept at the Imperial Veterinary Research In- - e S E s
stitute, Mukteswar, where they have developed into a small- herd. Nine- CRS- . "
';?:1;11 ca\t’tle could be brought under experiment. The results are Biven in 4 5§§ et T e
e . -

V—4
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Tane V
Multeswur—Blood-groupung of Afghan breeq of cattle
Cells from aﬁ?.“nf.'fs Beraw frow o _ Grouy .
(venrs) distribution Yntnarky
vizha)sgale] 5] o o)z fua)ieisiz] s izl [0
Afghan Caw 1 . . . 7 1= - D o o g P T D
2. L ot ) B P ey
py 5 e e S
n 4 3 - e o
PR ; 4 e
" 6. 9 [ — 4]
7. 54 :::+f+—$+—:-: + AB
. w 9. o o o o et o Pereentage (—
wi, .. A A o Croup 0 R I
f&zhan Ball 2, . LR RS o B2 BN B B 4 1——1 - :: + AB Gruup A & . U 30
ﬂ;:ﬁ:‘mf; - 24 - N D Dt o K Gronp AB, . 609
R 14 . . . 2 1+t —1+ =] +{--]4 AB Group Negativa o w~a%.
»  Bullealf1s . . . 2 . e Negative
.. 4 41 N
Low 8 . . . . 4 {+[—}+]+ -+ —{+--]+ AB
T THeter1z . . .| s |+—[~+ B e 0 0 Y 0 v
L, tafie. . .. 2t b L 1 B
Bamy . . . . 5} |+~ +i4 |~ -
Heifer1t . . .} g4 - + ‘, .
Discussion.

The value of blood-grouping for determining questions of heredity
has been established by various workers. It has been found that in any
race in the absence crossing the proportion of groups remains constant from
one Peneration to another. By crossing, a definite change in the normal
proportion of Zroups is bronpht about. Before discussing the results ob-
tained in this study, it is worth while repeating Snyder’s [1930] postulates
on the subject, which are as follows :

1. Any people whose blood-3roup distribution is studied shows
blood-3roup frequencies similar to those of other people known to be related

to it.

2. If any people shows blood-Broup frequencies different from those
based on the frequencies of peoples known to be related to'it, the conclusion
may be drawn that'the former has underone racial crossings which the
latter have not undergone or vice versa.

3. If any people shows blood-group frequency similar to a group of
people not known to be related to it the zonclusion may be drawn that the
former traces back to the latter somewere in its ancestry or the former has
underdone crossing with the latter group or some similar people.

4. 1f any people lacks one or both of the blood-3roup mutations as
evidenced by an-extremely low value of p or 2 it may be assumed that this

’ 13 [3 ) ”
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Fig. 2. Blood-group distribution of 13 breeds of cattle in Indis,

people became isolated from the rest of mankind before the respective
mutations took place or before they spread very far.

Limitations of time and space preclude the possibility at this stage of
our work of drawing a thovoughly comprehensive picture of the relationship
of the various Indian cattle, It is hoped that data provided here will form
the basis for further work and indicate lines of research. Nevertheless,
certain interesting points emerde, which may be discussed briefly.

Kumauni hill breed.—The blood-group frequencies of this breed
reveal strikiny differences from those of the‘other Indian breeds so far
tested. The absence of relationship to any other Indian breed, particularly
in the non-appearance of group O, supdests a distinet origin. The Mongo-
lian wave of immiaration (Census of India, 1931 1(1)) from the Chino-
_Tibetan border into the Himalaya, Assam and Burma may have been instru-
mental in introducin® these cattle into these ranpes.

These small cattle are confined to the Himalayan sub-ranes and
these are connected with the Tibetan ranges. It would be interesting to
study the blood-groupings of Tibetan and other Mongolian breeds of cattle,
or at least other Himalayan hill cattle in India, to see whether 3eographical
proxzimity has provided the means of importation, adaptation and spread of
these cattle in the Himalayan ranges. Their blood-group similarity with
Friesians is supgestive, but no solid hypothesis is possible because few of
the latter could be tested, Mtis intriguing however to find that both Friesian
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and Kumauni cattle are decidedly more susceptible to rinderpest than other
breeds.

»

Sahiwal, Afghan, Gir and Red Sindhi.—These breeds reveal a striking
preponderance of group O, and an equally low frequency of proups Aand B
(mixed). This, clearly establishes a close inter-relationship among those
breeds and supports Olver's hypothSsis, that the Sahiwal and Sindhi breeds
are derived from contact with Afghan and Gir cattle. It is further esta-
. blished that their oripin is distinct from the white-grey cattle of India,

Kankrej, Ongole and Hariana. In all these breeds thereis s very
low frequency of group O, whereas AB frequencies are fairly high and
there is Breat similarity as repards aroup IV (nepative). The Hariana
cattle, tested at Hissar, it is understood, have a small admixture of Kankrej
blood. In spite of this, there is a greater affinity between the Hariana and
Ongole as regards group O and AB. Geopraphically, these two breeds are
widly separated, the Ongole bein confined to a small tract near the eastern
coast of south India. These animals have no morphological similarity with
any of the neighbouring breeds. Hariana cattle are situated well to the
north, but show marked resemblance to the Onpole breed, The blood-
group findings again provide support to the views of Olver and of Ware, as
to the common origin of these breeds.

The Dhanni breed. This breed showsa fairly high frequencyO.
This factor and the location of these cattle, on the route from Afghanistan
to India, supest the incorporation of blood from Afghan or some allied
breed during their evolution.

The Tharparker breed. This has a fairly high frequency of 3roup
O and A and B (mixed), and this suppests that the breed is a cross between
they grey and Gir types of cattle. Observations on a large number of
cattle of this breed revealed much variation in cranial formation, On
morphological and serological rounds, these cattle cannot be ranted the
rank of a regular breed. Further investiations, however, may throw more
light on the matter. , ‘

Amritmahal. This famous breed falls into a Broup comprising the
Kanpayam, Ongole and Kankrej breeds. The blosd-gronp relationships to
these three breeds are too close to be i3nored, and this raises the interesting
possibility that the breed may not after all have béen imported in o separate
migration wave, but may be the outcome of the magnificient efforts of the
* rulers of Mysore to evolve an army transport beast by the crossing of
local south India eattle (Kangayam breed) with arey-white cattle(Ongole-
Kankrej). Otherwise, there must be some common ancestry in their original

home.
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Summary

1, Theblood-group distribution of 11 Indian and two foreign b‘reeds,
compris;ng 1,199 head of cattle, has been studied. With the exception of
Friesians, all the cattle tested were of Zebu type.

2. The final blood 3roupiny by percentapes is : proup O, 26.8;
aroup A and B (mixzed), 3roup AB, 36 and group v ‘(negatxve). ,28.8.. The
blood-group frequencies for each breed b.ehave as independent units and
indicate possible ori3in aqd relationship with other breeds.

3. Gir, Red Sindhi, Sahiwal and Afghan cattle show a similarity in
blood-grouping, especially in respect of the frequency of group O, so that
these four breeds may be reparded as related.

Hariana, Onpole, Kankrej and Amritmahal were also very similar to
one another and so may be from the same stock or closely related,

Dhanni, Tharparker and Kangayam breeds represent intermediate

types. |
i hi te entity in India. Their
Kumauni hill cattle appear to b.e a separa : Th
blood-3roup similarity to that of Friesian cattle and the high susceptibility
of both these breeds to rinderpest has been pointed out.

4. A blood-prouping classification for Indian cattle has been pro-
' i iati B 3roups by absorption

1si fizxed, and a differentiation of A and ' ab
:::::xr:sliee? made. The ratio of 3roups A and B in Kumauni hill cattls

was 2 : 1.

5. Attention has been called to the geopraphical distribution and

morphological characters of Indian breeds.
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THE COMPARATIVE VALUE OF SOME CONCENTRATES IN
THE FEED OF GROWING GATTLE

By

N. C. DAS GUPTA,
Research Officer, Cattle Feeding Research Station, Bharari, Jhansi

Concentrates can be broadly classified into three roups according to
the composition. Linseed cake, decorticated undecorticated groundnut cakes,
til (Sesamum indicum) cake, rape cake, cottonseed cake and guar (Cyamopsis
psoralioides) are the common concentrates of India, having s protein content
of over 30 per cent. Coconut cake, cotton seed, pulses (legume seeds) and
pulse by-products are moderately rich in protein and have nutritive rations
similar to the standard required for production. Ceresl 3rains make the
third group of concentrates which are comparatively rich in carbohydrates
but low in protein content.
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This paper deals with thefeeding Yalue, for the produ‘ction of 3rowth,
of five oil cakes, viz. linseed cake, decorticated and undeco.rtmated groundn'ut
cakes, rape cake and til cake and four legum'e seeds' or'thelr by-p’rodu;ts. viz.
guar, gram (Cicer arietinum), arthcfr (Cajanus indicus) chuni an . mung
(Phaseolussmungo) chuni, The chuniis th? by-product f'rom tl}e manu e;::tlﬁre
of split pulse (dal) for human consu‘mptlon. It contains chiefly the fuh:c,,
along with the germs and broken particle of the seed. I.n ?ll the tests of this.
series, linseed cake was used as the control, because it is one of the n;lost
popular protein supplements for cattle and produces ood results even when

used as the only concentrate.

Feeding Trail with Linseed Cake, ﬂndecorticated Groundnut Cake,
Gram and Arhar

chuni. (1940)

In August 1940, tests to find out the comparative feehding w’llalu.esfof
linseed cake, undecorticated groundput cake, gram an.d ar }clz.rhc ?zist:;
arowth were started with 20 Hissar heifers. The basal ratl.clm, W11505 i:};) s}1 od
of wheat straw ad 1lib., 11 1b, jowar (Sorghum vulgare) si alge,h 351 vlr ? ¢
bran and linseed eake for protein supplement, was f'ed 'to al dt' e a;uma s o‘
a period of eight weeks and thereafter t'hey were distribute m;odou.r cotr}t:e
parable groups according to age, livewefght and rate of growtd urm%'

1 éﬁod. For the experimental feeding, g?'oup I was allowed to continue
'basa ' 1 ration and groups II, II and IV received groundnut cake, ram and
e basah m'f spectively in place of linseed cake, the quanity beind reju-
arhar ¢ un'latreir? the same level of protein for different Broups. Record-s of
lat'ed t;)' rewes 9‘ht and food consumption for each animal were mairftamed .
dall'y _1ZeV::;% which lasted for a period of 21 weeks. The distribuiéwn of
du'Ijmaglst fsr the different treatments and their liveweight increase during the
::;Z;imental period have been recorded in Table I, .

Rate of growth with the diﬁ"e.reﬁt rations. The rate of growth b;;
the different treatments has been statlstlcall‘y analysed and the sillmmagzc:d
the results is'shown in Table Il. E'ndec?irtlcakted grot;r;ixt‘lzl (ci:a t: ;):;h ool
the lowest average rowth rate. Linsee cake came d, ;

1 ipnificantly higher than that with proundnut
8vem$e 'grfx:; :1?::1 ltsh::rvs;it?g;aﬁm ang arh%zr chuni. The difference bet-
ke 1t 32 nd arhar chuni is not significant. The fall in the Zrowth ra'fe
e B linseed cake 1s 19.48 per cent, from gram to roundnut cake 1s
from gram tOt and from linseed cake to roundnut cake 34.12 per cent, the
53'.6"0 pefl'c;‘n : ce at 5 per cent level beinp 12,97 per cent. Similarly, be'f-
critiea) & erin ; and linseed cake and between arhar chuni and undecorti-
oy arhardc umake the differences 1n the averade prowth rates are 23.35
catfdé’lgzzlu;nrnz:ni respactively, the critical differen ce being 14'50 per cent,
and 57, 2
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The variations due to treatments in the case of averape rate of change of
srowth rate is also significant.

Feeding Trail with Linseed Cake, Decorticated Groundnut Cake,
Rape Cake and Mung chuni (1941)

Sixteen Hissar heifers were selected for this test in September, 1941,
The basal ration was thesame as in the previous test, except that rape ca’ke was
fed instead of linseed cake during this period as it was found that animals do
not relish a chanpe from linseed cake to rape cake. The basal feeding lasted
for three weeks, after which the animals were distributed into four compar-
able groups. One group was allowed to continue the rape cake ration, and
for the other three Broups rape cake was replaced by either linseed 'cake
grou.ndnut cake or mung chuni., The procedure was the same as in th;,
previous test. The distribution of the animals for the diferent treatments
and the 3ain in their liveweights during the 18 weeks of experiment are

shown in Table 111

R'ate o.f’ arowth, The results of the statistical analysis have been
s}xm.manzed in Table IV. Decorticated proundnut cake has produced
s1gmﬁcantly the lowest averape prowth rate. Rape cake and linseed cake
come next in order the difference between them is not significant, but both
produced significantly lower growth rate than mung chuni th,e average
growth' rates per week with these feeds being 4'96, 630 6‘é4 and 872 1b
res‘pectlvely. The fall in the 3rowth rate from munp chun,i to rape cake i;
36'03 per cent, from mung chuni to groundnut cake is 5604 per cent, and
from rape cake to groundnut cake 20'01 per cent, the critical differen,ce at
5 per cent level .bemg 1964 per cent, Similarly from mung chuni to linseed
cak.e and from linseed cake to roundnut cake, the averag)e growth rate is
2790 and 2814 per cent respectively. The variation due to treatments in
the averape rate of change of growth rate is also significant. o

Feeding test with linseed cake, ti] cake and 2uar (1942)

The expemflment to study the comparative feeding values of 1i d
cake, guar' and til cake was started in April, 1942 with 15 H'S 0 hu-l;ee
The CO“Stltue'mS of the basal ration were the same as those d o hel ETS-
test .of .the series, The experiment was conducted for 16 urlnlf t ef rst
preliminary feeding for four weeks, There were five repli :Vee s.f after 19;
treatment. The dis.tribution of the animals'in three groz . 1(:1“8 h o ;a ‘ -
weight increase during, the experiment have been recordedpina%ab;ee\l; e

Rate of growth. The summar
vth. y of results of 15t1 i
the rate of 3rowth is Biven in Table VI It lzs so(ixseitj:isntf:t Tlllly:;ste fz;

3’”°W"h1‘fl’ft}; tllll : ake is significantly lower than that with linseed cake o1
guar. The fall in the rate of 3rowth from linseed cake to til cake is 2545
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TABLE IV

Summary of results (rate of growth by different treatments)

s ] i
35 1358 e |30
Y] = ape un, 4 =
Treatments HE g 82 | cake | chuni Mean | 'Eé': 5
~ 588 - ' i Os5*®
Averspe increase per week (Ib)...| 6'84 496 6°30 872 6705 | -1°317
Percentage of the mean «. | 102°10 | 73°96 | 9397 | 130°00 { 100'00 19-64
Ny
Rate of change of drowth rate ... ]—0:1591{—0'0438/--0'0913|~—0°2479|—0°1355| —0-:1339
Per cent rate of change of 3rowth [ 117°40 | 3232 | 67°39 | 18300 | 100°00 98°45
rate .

per cent and from uar to til cake 43,18 per cent. Guar has produced the
highest rate of rowth and the fall in the rate of rowth from Buar to linseed

cake is 17'69 per cent, but it is not significant beinp less than the ecritical
difference of 24'59 per cent.

Comparative rate of growth with the different concentrates

Striking differences in the averape 3rowth rates due to the different

treatments can be seen when the experimental data are plotted on the graph
(Fig. 1). The curves for groundnut cakes, both decorticated and undecorti-
cated, rape cake and til cake are less steeply inclined than those with linseed
cake. Better rates of growth are to be found with arhar chuni, ram, mung
chuni and uar. These findings are substantially confirmed by the statisti-
cal analysis, The data obtained during the three years of experiment have
been analysed to study the comparative feediny value of the concentrates.
The summary of the results is shown in Table VIL

The differences in the rates of Zrowth obtained with linseed cake
during the three experiments are not sipnificant yet they are not the same
which may be due to seasonal variations or other factors during the three
different years. It is observed from Table VII that the averape rates of

prowth with undecorticated and decorticated Broundnut cakes are not signi-

ficantly different from that with ¢il cake but are significantly lower than
that with the remaining concentrates. The growth rate with til cake is
not signifieantly different from that with rape cake, but is lower than those
with linseed cake, guar, gram, arhar chuni and mung chuni. The growth
with rape cake is not sipnificantly lower than that with linseed cake, but is
lower than the figures obtained for Buar, gram, arhar chuni and mung chuni.
The rate of growth with linseed cakes is not significantly different from

TABLE V
Distribution of animals into different groups and their liveweight (1b.)

Comp
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s[emus
. M o
TABLE VI . g aaqfo‘g‘p ous| © 3
: §. ymmoeuc |~ Q
Summary of results for rate of growth gé sjusunBaL],
= R
O ., t
l . . Crifeal 28 Tow | & B
! insee 1l iffer- R . — o
Feeds ‘ cake cake Guar Mear ence at 2 vl sjuouneax] | =
i 5 per O s[eurius o o
e i T T ] cmmb L cent . ¥y w =
. e — - (3]
Average increase per 685 5'15 . . Sjusunesl
week (Ib) 803 667 164 : g
. . o b
Percentape of the mean.‘} 10270 77°21 12039 10000 2459 é’ o §
§ |g ¢
that with Buar, but is lower than those with gram, arhar chuni and mung <] ° 2
chuni. The differences obtained among fuar, gram, arhar chuni and mung w |= -2 nQ
chuni are not significant. The results can be symbolically represented as i § =g " ¥
follows : 9 -
e a8 a ®
Groundnut cake (undecorticated) 458 .-: peasur] o Q
Groundnut cake (decorticated) 496 S Qogt 2 lo:
Til cake . 2 S 2 © by
. ves 5°15 —t g 2 3] —
Rape cake 6'30 > 8 0w o 5
Linseed cake (1942) 6'83 > c.t a"g g P
Linseed cake (1941) . 687 EJJ ) o /O =
: . e [ __—;159!3
Linseed cake (1940) 7.13 M 8 g -.xol:))ap aqed 3 R
Guar 803 ﬁ F Dgnupwnorg | Y R
Gram . 5 . = oo
, 877 axed %0 o
Arhar chuni 819 S paosur] o o
Mung chuni 53 = — - -t
S 52 |& @
. s . = .
The variations observed in the growth rate may be due to higher g ‘l_ifa___;:_._g_,
. . o , = o
consumption, be'atter digestibility of t}}e total ration on aceount of the “ g- 5 3
presence of certain concentrates or superior value of the nutrients of some o o . A
concentrates. . o |pareonioosp| o
~ | cuneye | w2
C , y , ‘ jupunoz9 | ™ ©
onsumption of tota ratonl as influenced by the different concentrates. oxed | 2
The average consumption per animal per day in all the treatments and the peosur] | T 8
intake per 100 lb. of liveweight have been ‘tabulated in Table VI The - S —
o . . ) , . 123
average composition of the feeds during the experiment 1s iven in Table IX. &
. . g
Smaller quantities of concentrates richer in protein were fed to main i 3
tain the same level of protein for all the treatments, and it is poted that the §‘3 E
consumption of total dry matter was also lower in these Broups Concent R45) :
rates and coarse fodders were fed separately. Where the quéntity of Y §
. » . (]
concentrate was comparatively h'1gher, as with arhar chuni and mung chuni § B g
the intake of wheat straw was slightly lower, but in most of the treatments 4
its intake, though fed ad lib, did not apprecia

did not bly increase with the lower
amount of concentrates, which indicates that the animals were usually
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\

: satiated with the averade total dry matter consumed in the oil cake treat-
ments. Thus it appears that on an average 222 lb. total dry matter per
100 1b. liveweizht is necessary for Hissar heifers between one and two years
of age and weighing between 400 and 500 1b., but the rate of consumption
may be higher if the ration consists mostly of palatable feeds. In the mun3

462

885
843
75'4
54'¢
701
7077
872
- 814
787
539
319
44'8
656
886
82'0
74'0
527
329
619

N-free
extract

chuni treatment, the average consumption per 100. 1b. liveweizht was as
high as 2'60 1b. The higher intake of dry matter must have influenced, to
some extent, the better growth rate with guar, gram, arhar chuni and mung

487
48'2
042
451
25'3
606
51'7
479
498
657
449
252
367
50'6
45'8
49'5
622
433
279
519

chunt.

" Fibre

o Effect of the concentrate on the dipestibility of the total ration.
2 Digestibility trials were conducted with three animals under each treatment
during 1940 and 1941 and with two animals in 1942. The average didesti-
bility coefficients of the nutrients of the total ration for each treatment have

Ether
extract

been recorded in Table X.

S8 ZEREEF
o oHédONA When gram, guar or pulse by-products are present in the ration both
orpanic matter and total carbohydrates are better dipested, whereas the

Protein

T digestibility of protein is superior when concentrates richer in protein are fed.

This indicates that the concentration of a nutrient in the total ration
plays an important role in its diestibility. The level of protein was the
same in all the treatments, but due to a lower intake of total dry matter the

TABLE IX

Organic |
matter

ot 5 HYHO O w concentration of protein was higher in the treatments with feeds richer in
& o LIRIKRS gggann protein, resulting in its better digestibilits.r. The same tendency is noticed
with the digestibility of ether extract. Similar observations were made by
the author[ 1943 ] on a previous occasion. The lower digestibility of protein

Average percentage composition of feeds on dry basis

Feeds

1940

A A %;7 D o: c. of the total ration with aram, arhar chuni and mung chuni might also have
' R been influenced by the presence of more easily digestible carbohydrates.

Gain in liveweight in relation to the intake of digestible nutrients.

' The increases in liveweight per unit of digestible protein and
total diestible nutrients have been calculated (Table XI) to compare the

- feeding value of the nutrients from the different concentrates. The
" pulses and pulse by-products have always iven higher increase in
\ liveweight per unit of digestible protein. This reater increase cannot be
attributed only to the quality of protein, as more carbohydrates also had to

be ingested as a result of maintaining the same level of protein in these

treatments. Balancing of both protein and carbohydrates, which is necessary

for such experiments, is only possible by supplementing purified diets, but

this is not practicable specially with dairy cattle, in lond period feeding

trials. In the experiment during 1910, the actual amount of protein digested

was lower than the calculated quantity Biven to the animals of ram and

arhapr chuni groups, and hence, the level of protein supplement was lower

for these two treatments. But the increasein liveweipht per unit of total

esw
eee
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.
case
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(dec orticated.). .
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‘Wheat straw ...
Jowar sila
Linseed cake ..
Groundnut cake
Rape cake
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Wheat straw ...
- Jowar silage
Linseed cake
T3l cake
Guar
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Wheat straw ...
Jowar sila
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Groundnut cake
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Wheat b
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TABLE X

Digestibility of total ration with the different concentrate (per cent)
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e even with this lower protein supplement.
d 1942 respectively have produced decidedly
both digestible protein and total digestible
ing animals protein from ram,

dipestible nutrients was the sam
Mung chuni and Buar in 1941 an

better rate of growth per unit
Thus it appears that for grow

nutrients,
arhar chuni, mung chuni or guar is superior to that from the oilcakes.
TABLE XI
Gain in liveweight in pelation to the intake of digestible nutrients (Ib.)
Live- Increase | Increase | Average
) D.P. |T.D. N, .
Treatments weight | .- s per 1b of | per Ib of| live-
increase intake | intake |"pp  |T, D.N.| weight
| 4‘ i
1940 } i
Linseed cake 140 121°9 9118 115 0°15 530
Groundnut cake
(undecorticated) 101 124°4 868'3 0°82 0°12 513
Gram 172 119°1 11328 114 0°15 546
Arhar chuni 170 106°6 1132°8 1°60 015 560
1941
Linseed cake 131 108°6 7709 121 0°17 470
Groundnut cake
(decorticated) 94 97'3 6636 098 0'14 452
Rape cake 115 110°0 741°5 1'05 016 460
Munp chuni 164 115°4 8865 1-42 0°'19 486
1942
Linseed cake 107 98°'6 6162 1°09 0'17 427
Til cake 86 94°1 5597 091 0°'15 415
Guar 134 | 1076 | 7077 125 019 444

Relative economy of the concentrates

The cost for production of 100 1b. liveweight with all the concentrates

is shown in Table XIIL.

. The tests were carried out for three consecutive years and the prices
of feeds varied from year to year. Hence, to compare the cost of production
with the different concentrates, the prices of all the roughapes and bran have
been taken as the same as in 1941 and those of the concentrates have been
modified and brought tothe 1941 level on the basis of variation of the price
of linseed cake from year to year. The comparative cost of the total ration
for the production of 100 1b. liveweight (Table XII) show that for production
of the same liveweipht rape cake is the cheapest amonpst all the concentrates,
next in order come groundnut cake (decorticated), uar, mung chuni, linseed
cake, til cake, arhar chuni, groundnut cake (undecorticated) and Zram.



TABLE XII

Relative economy of the concentrates
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The comparative economic value of a feed cannot be assessed only by
the market prices which always vary, Therefore the quantities of different
_concentrates which produce the same increase in liveweight have been
shown in the last column (Table XII). But for true economy the time
factor should also be taken into account as with better rate of 3rowth, the
period of unproductiveness is shortened. It appears that when the rate of
growth is taken into account Buar is definitely more economical than the
oilcakes, and both arhar chuni and mung chuni may also prove cheaper in
the long run.

Summary

Trials were conducted to study the comparative feeding values of
linseed cake, decorticated and undecorticated groundnut cakes, rape cake, til
cake, Buar, gram, arhar chuni and mun® chuni with Hissar heifers. The
tests were carried out in three sets during 1940, 1941 and 1942, Linseed
cake was used as control in all the sets. Varying quantities of the
different concentrates were fed to maintain the same level of protein in all
the treatments, ’

In the first test, it was found that ram and arhar chuni produced
better Zrowth than linseed cake, while undecorticated Zroundnut cake
proved inferior. Amond the concentrates tested in the second year, munp
chuni gave the highest rate of Browth, followed in order by linseed cake,
rape cake and decorticated groundnut cake. The difference in the 3rowth
rates with linseed cake and rape cake was not significant, In the third set,
the growth rates were in the decreasiny order of Buar, linseed cake and
til cake.

On comparing the data for all the concentrates, it was found that
under the conditions of these experiments groundnut cakes both decorticated
and undecorticated resulted in the least favourable rate of growth. Til cake
and rape cake come next in order of increasing value, followed by linseed
cake. Linseed cake was of about the same value as Buar and was inferior
only to ram, arhar chuni and mung chuni which 3ave the best results.

The digestibility of organic matter and total carbohydrate was higher
when pulse or pulse chuni was present in the ration, while that of protein
was superior when the concentrates richer in protein were fed. This
variation appears to be due to the concentration of the nutrient in the total
ration,

Protein of ram, arhar chuni, mun3 chuni and Buar appears to be of
superior quality as compared to that of the oileakes for prowiny Hissar
cattle.  Mund chuni and guar produced the best rates of 3rowth per unit of
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total digestible nutrients as well. For the production of the same liveweight
rape cake has been found to be the cheapest. Next in order come decorti-

cated groundnut cake, Buar, mung chuni, linseed cake, til cake, arhar chuni,
undecorticated proundnut cake and gram. But when the rate of 3rowth is
taken into account, which determines the period of unproductiveness the
feeding of Auar is definitely more economical than the oilcakes and both
arhar chuni and mung chuni may also prove cheaper in the long run.

With normal feeds, the consumption of dry matter for Hissar heifers

weighing between 400 and 500 lb, is, on an average, 2.2 1b. per 100 1b.
liveweight.
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“ Veterinary medicine must be brought back from the laboratory
to the stable and byre. The clinician is the most impoptant
man in the profession. If all the laboratories were closed, the
profession would live. If the clinicians w

ere removed, the
. v "
profession would die. .

Veterinary ]ournal—-May 1947,
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Ritorial
THE LIVESTOCK SECTION—-MADRAS

We are glad tolearn that the Gover_m-nent of Ma.dra.s. have
refused to be hustled into taking & hasty declslon.on the question of
separating the Livestock Section fro.m the Veterinary Depa.rtmenb.
The matter is to be taken up again at the next meetn.ng of .ﬁhe
Provincial Livestock Improvement Board for consideration.
What we have been pleading for is only a jl}sh anq careful study
of all aspects of the question, not so much in the interest of the
Department itself as in the interest o the country.

We are given to understand that facts and ﬁgure:s are
being manipulated to discredit the work of the Veterinary
Department. Comparisons are sought to be made between pre-
war period and the periods of war and post-war depress19n.
Does it require much imagination to state that the latter peleod
will certainly compare unfavourably with the pre-war period,
when everything was in plenty and easily available ?

Several factors go to make up the data of a Livestock
Research Station—in particular, the age of the sa.ninm':mlsZ the num‘ber
of animals under each group, the number of animals in lactation,
the number of lactation of each animal in the groups, the feed
that was available, favourable and unfavourable seasouns, the

. gkilled or un-gkilled labour available etc., etc., before one can

V-1 \
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think of comparing either the milk-yield of cows, th
animals or the birth-weights of calves, ete.
still further be subjected to the «
suit one’s object in view.

e weights of
: These data can
pick and choose” method to

Our contention therefore is that too
much value should not be attached to sych produced records by

way of propagagda. Photos of a few bad-doers in animals are
taken and advertised—so, we are informed. We refuse to believe
that such propaganda is tolerated by Government.

On the other hand, we ars told that, ds a result of the sound

breeding programme followed on approved scientific lines by’

the Veterinary Department, most of the heifers which have
calved recently and have come into milk, are proving such heavy

milkers that they promise to break all previous records. By

introduction of fresh blood and through proper selection of stud
bulls, it has been possible to produce better calves amongst the
Kangayams and Hallikars which were showing signs of deteriora-
tion previously. Space prevents us from publishing the long
list of improvements effected on the Farms both at Hosur and
Lam. All these have been achieved within the short space of
eight years. But such records will not see the light of day, for
they do not serve the purpose in view of the propagandist.

True it is that it fe!l to the lot of the Veterinary Depart-
ment to start managing the Livestock work mainly during the
period of war and after. Break-downs in the supply of cattle-
feed were common due to scarcity and transport difficulties;
labour was scarce; fodder-fields were ploughed up and converted
into vegetable garden to supply vegetables to the Army ; three
times the number of Livestock normally stocked on the Farm
had to be maintained to supply nearly 1500 to 2000 pounds of
milk and 35 pounds of butter daily to the Army; the failure of
monsoons in three consecutive years, which has had such disas-
trous consequences on the entire country, had not failed to affect
the hay position on the Farm a:nd also the water supply ; water had
to be baled out from improvised wells and 1500 heaqd of cattle
kept going without any mortality. It was a herculegn task for
the OQfficers concerned. Instead of showing appreciation on the

!
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or the excellent work done under the most trying

Dopartmen’ f it is a strange irony that it should be assailed 1o

circumstances,
this manner. | )
. tter is fully gone into, 1

e are sure that, when the ma ! :

ill be Z.vma.bber for surprise that the cla,lm' for sepa,.ra,tlon shoful(}
Iv;wve been entertained at all. 'We know 1its genesis. We 1).ee
c:nﬁdenb that the present Ministry will decide the question
without fear or favour.

NEW APPOINTMENTS

1 . . s\ Wy

i appointed as the Principal
Veterinary College has been appoinbec
(l)vfagtfssnewly opened Veterinary College and leestqclg Research

Institute at Jubbulpore, C.P-
' i f Rao Sahib
also glad that the services o .

T Vina‘;f‘:s{a ai\i[?ldalia.r, G.M.V.C., who retired recently as Livestock

isitioned by the
t10fficer, Madras, have been requisi ‘
ggz:gﬁﬁ |of Ind’ia. to or,ga,nise the Central Cattle Breeding

Station at Jubbulpore.

We congratulate the above officers on their new appoint-

 ments and wish them all success.

We cannot but express our regret _thab the sz\.dra.s
Province which is already in need of experlenc:ed Veter&inary
personnel should lose the services of Sl'lch. e?(perlenced 1& gers
who are experts in their own line. Wh}le it is true thg.b la, ;a.s
Government is very clever in .selgctmg.oﬂicers‘ suxtab.y oz
important posts, it is cleverer.smll in losing their serglss.s &
the opportune moment. It s & gr.ea,h .pl.by that }:ucd 1fngs
ghould happen when the administration is in the hands of a

popular Ministry
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CANINE TICK FEVER—SOME OBSERVATIONS ON.THE
SEQUELAE OF,

By
Capt. G. VENKATA NARUSU, GMV.C, P.G, (MUKT.)
: Gwalior Kennels, Gwalior, C.TI.

It is well known to veterinary practitioners in India that ‘Tick

fever' in dops is a complex syndrome, in which any of the thr ;
factors or any combinations of them may operate viz, B cae? Ca;sanve
ellidae gibsoni, and Rickettsia canis. In this short note, I.wisl; t nis, datton.
of the sequelae which I have observed during a SeVe‘re. Outb:e:icoz ‘s’;'me
fever' in dogs about a year back. The inmates of the Kennel : 1 (;d;
Cockers, Alsatians, Fox-Terriers (smooth and wire coated), S :t inc (;1 e
Danes, Borzois, and also toy breeds such as Poms an,d ePelr:, e
- the construction of the Kennel was not absolutely tick-proof th e hes. A.s
plication of these arthropod vectors was s rapid, that pin’ spitzm,otf Z ﬁtuolf:;

efforts to eradicate and destroy them, tk :
. ' €y were seen 1
these animals, n 3reat numbers on

The clinical symptoms presented by these
pyrexia, inappetence, lassitude, pallor of the mucous memby I 1
binurea and enlargement of the spleen which could be easil anelzs, aer'nog }i).
left hypochondiac region. The pulse was accelerated 1%y pa pated in the
were laboured with the characteristic ‘pufing’ of the
tion, Only in some dogs were these symptoms acco
anaemia and recurrent type of fever.

cases in Beneral were

Many chemo-therapeutic apent )
Tryparsamide, Sulphapyridine, g alv:r:;:,h 13? lb"l'll's},'])elnb(liueé 'lI'rypaf}avm,
were used, The last mentioned drugs namely N A ;‘(l u phath1;1zo'le
doses of 0.01 gn.\s. per 1lb. body weight) and Sulphﬁt.hia.z,oi 1?trzvenou: 37 in
per 1b body weight orally) have Biven very Bood resul: eBm c})‘ses ﬁ,o 1 gt}
these_drugs and the subsequent recovery of these dogs a 5. ;t { e effects o
tory in nature. For, after a full course of treatment w?tp}‘:-i!: Z most transg
to, out of 30 infected dogs, only 10 coulq survive, A de ruds referre
recoveries developed the following serigus w €. And even these ten

month :—(1) Parapleis, (2) Chores, (3) Encephalitis

mplications in the course of &
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1. Paraplegia. Five Cockers and a Pomeranian were the victims of
the malady, of which the Pom was the most interesting. This little
Pom had a mild attack of ‘tick fever’ and recovered with Acaprin treatment
(0.2 c. c. subcutaneously). After a couple of months, she developed a
tilting Bait during propression and bepan to tumble over after walking a few
steps. In about a week, she developed definite Paraplepia. The temperature
was normal; so also urination and defaecation. She never refused feed till
her last moments and recorded no elevation of temperature either. The diet
consisted of milk, biscuits, boiled minced mutton and fried fish.

To start with, a course of Pot. Iodide mixtures was given. Then sle
was put on para-thyroid and calcium tablets alternated with Vitamin B,
(Binerva Roche). Aricyl and Tonophosphan injections were undertaken
later. But no appreciable improvement was noticed. Thereafter diathermy
and ultra violet-ray therapy was given a trial; as this also was not yielding
any satisfactory result, the alvanic current was tried with no material
benefit. It was then decided to take an X-ray photograph of the animal,
As it was only 2 miniature Pomeranian weighing 4 lbs, the whole
body was X-rayed in the dorso-lateral position. Calcification of the inter-
vertebral discs beween the 10th, 11lth and 12th thoracic vertebrae was
noticed on radiopraphy. In about a month, her condition worsened. Her
head and neck became very stiff, and all efforts to bring the head to the
normal position always failed. Slowly, she was reduced to a cripple and died.

2. Chorea. A Pekenpese and a Tibetian Lhassa were the two dogs
that developed this trouble. The disease was first confined to the temporal
repion, but gradually extended to the neighbouring muscles. In the course
of a fortnight, the clonic spasms were seen throughout the body with the
head noddin® up and down without any respite. Aricyl, Tonophosphan
injectable Luminol, sodium and Metatone were some of the drups
used. Then iron-arseno-strychnine compound (Glaxo) was injected
without any benefit. Ultra violet ray therapy was then iven a fair
trial. Lastly, a course of Sodium Cacodylate injections was Biven. A
course of bromides to induce sleep and comfort to the patient duriny extreme
stages of excitement was also adopted. But the disease proved practically
incurable. Both the patients died after three months.

3. Encephalitis. A wire-haired Fox-Terrier and a Pom, suffered
from this complication. The dops were found in an excitable and irritable
condition with staring and vacant looks. At short intervals, the patients
were seen to lie semi-comatosed ; but became wild and delirious with an
altered facial expression and locomotor incoordination. The most conspicuos
symptom observed in this compliqation was that .the _dog was seen always
moving in circles and that too in one particular direction, and more often
than not, the patients used to walk in a backward direction. Sulphadiazine
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internally and Sodium salt of Penicillin intr

some beneficial effect to allay the sever
_ bring about a radical cure.

humanitarian rounds,

amuscularly were found to have
ity of the symptoms, but could not
The animals had to be eventually destroyed on

Acknowledgement, It i

$ my pleasant duty to thank Lt. Col. Dr.
Mehar., M. R. C, V. S, (Lond.)

Director, Veterinary Department,

for the
valuable suggestions given to me from time to time during the course of
treatment of these cases, and for permitting me to record these observations.

POISONING BY BARIUM CARBONATE IN A HEN

By

R. N, SRIVATSAVA

Vety. Asst. Surgeon Veterinary Hospital, Hata, U. p,

A very interestind case of poisoning in a hen

’ . by barium-carbonate was
admitted in the hospital on 12-12-46 with the follo

wing history :—
The owner 2ot some

house. He mixed the abov our and made several

pills of it, He scattered these pills ;

took about 14 or 15 pills of this poisionous stuff at about 5 P, M. on

11-12-46. The hen—q Desi bree

ning in a comatose stage and it was brought to the hospital with following
syndrome ;—

Temp. 1012 F, eyes closed,
wake up, pupils dilated, phallange
hanging down, legs, body and w
The bird could not support itself,

but opened when the bird was made to
s of the foot cromched inwards, head
attle very cold, crop highly tympanic,

Treatment :—Adrenalin Hydrochloride (11n 1000) % ¢,
subcutaneously. Simultaneously, a lycerine and hot water en,
to evacuate the bowels. Some balckish-white
a very foetid odour. Next, the crop was o
contents, washed thoroughly
solution, and then sutured.

¢, was injected
ema was diven
material was voided with
pened out, emptied of its
with a saturated solution of Sodii sulph,

A dose of ma sulph. 15 8rs. dissolved in 2 drs, of water was iven
as an antidote,

peated after 15 minutes and every

nt the collapse of the bird ; these were of no avail
and the bird died about 2 hours after. .
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Coccidiosis in Calves
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Post-Morterm Findnes ted. 2. Liver—normal. 3. Hzart’r}:a whole
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. aine . orrhadic
icle—empty, auricles cont were erosions and haem
ventricle—e inflamed ; and there
g t was :
dlgeshve trac N

f the tract.
hes all over the mucous membrane o
patche

COCCIDIOSIS IN CALVES

; By
A. MOBERLY, G. M. V. C,

Assistant Surgeon i/c Veterinary Dispensary,

Veterinary Devakottah.

.
A {)]\8 tlle p! otozoa 1seases Of Cattle) COCClleSls mn Calves plays a
m l d

in certain areas.
ity of youn calves in ¢
in the mortality o
preat part 1n

I)llfl[lg a ’I)erl()d O 5 I[lOIltll fI m oV b 0 (o] Ma 9,
f S (o] N ember 194 t [Cll 1941

] \ S t thls ns .
eleven case Of COCldIOSlS were treated a I titution

Age ‘ i
4 T T Total,
Two Three
s | B e one | T, \m«mﬂw-
J 11
o 5 3
Calves Local ! :

asture and probably they were mf;cttedonblz
izking infected areas. 1t was found tha

hs of age were affected.

All these calves were not s.t1
suckling infected tea‘ts or ;
younp calves below six mon

. dark Breen nature
1y diarrhoea of a o d
:—1In three calves, only d ' antities of bloo
Symptams : I. 11 the others, diarrhoea W.]ld-1 N bserved in
was pr‘esent while in a was observed. Straining was obse

i ot in clots, » than three minutes
mostly fluid ?“‘130 calves straining occurred for more
all the cases. In

ata tl 1 the act. Prolapse Q e rectum
t t.n\e alld the calf fell down durmg ‘ f th t
was not]cea ].n one case One Cﬁlf had no appetlte s:t 811 fo'r two (1ays, thl‘ee
ca Ives for one dﬂy and the rest hﬁd mod;'srate appetlte durmg tl|e ‘;Ou‘[‘se 0{
O calf was brought at a very late stage and was r.e ()rted
1 ne o
the dlsease.

to have died the same night.

. . .
s were guite characteristic and sufficient fo
om

The clinical Sy‘lﬂpt d and, in all t‘he CBSGS,' oocysts

dmg‘nOSlS Stlll, tlle [[lOth!lS were examine:
Wele p!esenty mn sOIIle of th'eln mn large Ilu“lbers‘
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Treatment :—Copper sulphate, one per cent solution, in one to two
ounces doses, was piven internally and an enema of the same solution
was also .given on the first day. Tinctures of opium and catechu in carmi-
native mixture were given subsequently, In one case which had diarrhoea
without blood, treatment was given only for three days with success. In five
cases, treatment was continued for 5 to 10 days ; in two calves for two weeks
and in one calf for three weeks. As repards the other two calves, one disco/nti—
nue'd treatment after two days when improvement was noticed, and the other
which was brought in the last stape was reported to have died the same night,

\ All the above 11 calves were of cows only and no buffalo calves
were brought for treatment. As buffaloes yield milk without calves, the

same attention is not paid when buffalo calv
es are affected and they are ver
rarely brought for treatment. e

‘ Sunllmary and conclusions :—As nearly all the affected calves main-
tained a fairly good appetite in spite of the alarming symptoms exhibited
prompt treatment with 3ood nursing, intestinal disinfectants and demul lent;
generalls.' gave a high percentage of recoveries, When treatm ‘; is
adopted in early staes, there is no fear of fatal termination, All thee;lbo:e

treated calves did not return f
or . . .
wards. the same complaint again for a year after-

Moo Agcngdwl\ezdgment.:—-'l\dy thanks are due to Sri K, R. Lakshminarayana
yyar, G. M. V. C., District Veterinary Officer, Ramnad atMadura, for his

puidance in writing this article,

ANT(;-IFR:):I glrljgNG CATTLE—A CLINICAL INVESTIGATION
BREAK WITH SPECIAL REFERENCE TO
THE SUBACUTE FORM.,

_ By
K. A. PADMANABHA MENON, @. M. V. q,

Touring Veterinary Assistant Surgeon,

Nellore.

Introduction,

The purpose of this article i : '
15 to Bive a detail :
of sub-acute cases of anthrax amon} cattle ang o rocord of the existence

of the affected animals. In my experience
I have attended many outbreaks of Anthrax
amony cattle to be recorded below has not be;n
The disease as it existed and recorded by me

to record the symptoms
of ten years in the field
but the type of anthrax
noted by me hitherto.
at other places was of
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a sporadic nature with a few amimals Zetting the attack and sall of
them ending fatally. The disease has been known to exist in the acute and
the per-acute forms and in both cases the disease terminates fatally in from
24 to 36 hours. From the onset of the attack which 1s marked by high
temperature the disease has always been mnoted to take a turn towards a
fatal end, and the successive symptoms of heavy breathing, restlessness
tympany, colic, and in some cases slight diarrhoea, adds only to the quick
end of the animal which penerally takes place in about 24 to 36 hours.

Details of the outbreak.
This outbreak occurred in Thottapalli-Gudur village of Nellore taluk,
about 12 miles from Nellore.

Source of infection.

The source of infection could not ba traced out. There was no disease
reported to be prevailing then amond sheep and Boats, from which species
of animals the disease enerally spreads to cattle.

Season of the outbreak. : .
The outbreak occured during the hottest part of the year viz,, June
and July 1946.

Animals affected.

The animals affected were only cows, bulls and bullocks., It was
particularly noted that the attacks were more among working bullocks and
bulls and, even amondst them, only animals above the age of four
years were found to have been affected.

Period of Illriess. |
The affected animals suffered from 24 hours to 4 days before they
either died or recovered.

* Symptoms recorded.

The symptoms recorded by me are not as a result of personal obser-
vation of the cases but on what the owners detailed out. Inas much as
the results of enquiries made from different individuals about the symptoms
shown by the animal or animals were so closley similar, there need be little
doubt about the correctness of their statements. The disease is known in
the villages as “ narani” meanin3 enlarged spleen in Telugu and the one
feature in all the dead animals when cut open was as given by the ryots,
a marked enlarpement of the spleen.

The affected animal is reported to be first going off feed and putting
on @ starind coat denoting rise in temperature, Most of the animals were

V—38
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reported t iver:
st;.)ring cos?t}::::o:::::v Sdh“"irm?s- It was noted that in some animals th
had tympany which W::S ron yon the left side of the body. Some animale
B eolicky pai ecurr"rmg but none of the animals were reported ‘:S
by the afibeted animalspf ins. 1 hese symptoms were reported to be sh :
aaparent improvement. ?I]'ch(;n i))’ 24 to 3'6 hours after which there wa: ‘:2
D aminating at intervals y ;Cart}e a bit bripht and even start eatin a littl
Shappoared but some ani . : t this stape it was reported that the tym e
o rrained & bit. Somemm‘a s 1Were reported to have passed ha:"d ziny
hoad vers often toward t'cilmma s were reported to have been turning th ".B
3 b bo matntained bS he lc'eft flank. This apparent improvement .
Sk showed a segb;cli ann';ilsyonlé f.or 1% to 24 hours when the :V:is:
staring coat and ' again became off feed
S eaining often and!‘;:tsl:irent tympany ; some animals had colic,kyShOV.w'.d
times serisolid and i ng small quantity of dun®, sometimes hard P
wore veported to h::, sobme cases 'blood and mucous-stained. Some s,ms'om;-
Torins the later sta e feen chtmuo?sly 3rinding the teeth. The an?mals
ttacl doveloped }i:i o bthe d1§ease, i.e., at theend of the third day oflmtis
S bulae palse, The a y rleathmg and were also reported to have had mark 3
S oulins archi.ng e s :m‘}a of)ten. turned towards the left flank and showr de
Pt the fourth day, the :D::e- urind the terminal stades i.e., by the beginr?i )
the animal bec:o;ning }; i)lany was reported to be very acute and persistia.1135
straining continously, a ZS ess, lying down and ettind up; some ani nlt’
They besome Comyyle:ll passed loose motions sometimes tinged with bllmads
2 fow violent strugges e YI prostrate, had great dyspnoea and die 93:'2 :
hacmonthage from the n n some animals it was reported that th -
ose after death. ere was

!Diagnosis.

npreser ed S 1 W l[nals alld Suh’
' l ' \' klns ere Collected f i :
: 4 ! rom nine dead an'
m]t'ted to the % eterlllaiy Investlgatlon Om'.,el‘, Mﬂdras for b’lo]ogical te
aga]ns a rax.
t nth e result Of the test as Teported positive 70,’ anth
X I }l 2! W ra

Local Treatment.

This is recorded as a matter of i st si .
same could' not be explained. The treﬁtﬁiftt ;::::1 ;)hetiahf nal behind tuc
affacted animal was to make a small perforation on thy ; ? o'cal Ql}ack to the
ween the fourth and the fifth ribs (counting from behpf 2 t S1'de midway bet-
ploring needle and introduce hot oil (coconut or gingelln ')1 v'&nth a small ex-
tworto four ounces. The oil was poured into a c“p-liky oil} into it, say about
out of dung around the exploring needle and it was sl: ‘;nc.losure, prepared
the rotatory movement of the exploring needle. The i: met?‘Oduced in by
ment as explained by the ryots, was to blister the spleen iﬂ ehind this treat-
oil t'o prevent its enlarpement ! The percentage of reco Y of the hot
attributed to this treatment, worked up to 3 per cent in t‘l'\ei:l? t}f it lc:ould be
utbreak.
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Summary.
"1. An out

epidemic form is recorded.

break of sub-acute Anthrax among cattle in a regular

9. Detailed symptoms of the sub-acute form of the disease 1s Biven.

3, No cases were recorded amon buffaloes, sheep, Boats or Ppids.

Details of animals affected & died.

Deseription of Age. Date af attack Date of death
the animal
1. Bullock. 6. Years. * 26-6-46. 29.6-46.
21 rn 7 1" " "
3. " 7 " 30-6-46. 2-7-46
4, ” 6 1" ) "
5. " 5 I T )
6. . 6 " 1-7-46. 1-7-46.
7. . 7. " 2-7-46, 2.7-46.
8. " 6. " " "
9, " 7 " 16-7-46. 18-7-46.
10. COW. 5. " 1) 1
11. Bullock. 6. " 1 T
12. " 6. " 19.7-46. 23-7-46.
13, 8. 21-7-46. 95.7-46.
U » 8.  » 27-7-46. )
15. ) 6. 1 ) "
16. . ‘5. " ” "
17. " 8. 3o 1" "
18. " 7. " 24-7-41, 27-7-46,
19. 19 7' " ”" 3
20. " 7. » " 28-7-46.
21. »n ' 10. 1" 25-7-46. .
2. » 9. " )
23, Bull 4. " " i
24w S T " "
25. Bullock. 7. " 26-7-46. Y
26. » 8. w o 28-7-46. 30.7-46.
27. " 8. " 9 "
28. ‘ " 1. " 29’7-46. 1.8-46.
29. (1] 8. ” 9" 1-8-46,

All the animals detailed above were of the local breed and all of
them were reported to have shown all the symptoms detailed above except
animals Nos. 6 and 7, which were reported to have died within 24 hours :

{
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By

P.C. TRIPATH]I, B. Sc., G.B.V.C., P.G. (LAH.)
Veterinary Assistant Surgeon, Shahjahanpur (}'P

Carbachol is a ;
proprietary preparation
; A of M
C?ar.};amylchohne chloride, an analopue of Acet 51"3’  pake
similar 3 i . y
stimulat]i)harm;comglcal fftct1v1ty but with more pronounced a :
ulation. t}rther, this preparation is a more stable bp rasympathetic
persistent in action, prepared for use in 0.1% w/v solut; substance and more
1on,

: r's containing
-choline, with almost

B up an atonic pregnant

any secondar . g Carbachol doe
y y effects on the heart’ but is contra-in dicated | nS not produce
cases complh-

cated with pulmonar i :
¢ y affections like ind i
in cattle. broken wind in horses and lung-worms

. The author has had Breat o
equines and bovines with very enco
the Civil Veterinary Hospital, Sha

ppor'tunities of using this apent in both
hlfrs;gmg results, A few cases treated at
Jahanpur are detailed below :—

Case No. 1.—A .
brought for treatment w?to}:lZEutI: dilin-br:d pci,“y' in ood condition, was
e paction of the col ivi

enema, a olon. A

e a’b 0!;:;]092:\1;:‘; :)ef Caibacho! 2 c.c. was Biven, followed byf;:otil:: ‘;3 -

and some sweating, \Sifithrflmedlately the animal evinced excessive salivat(':lc.

slowly. The blad.der also n the next ten minutes, the bowels started GCt;:g:
was emptied. The effects persisted for quite a

lonp time resulting in alm
. ost total evacuati :
complete relief and was fit for woul 11s ;:I;toj the bowels. The animal had
ay.

Case No. 2.—A 3rown up, well- in fal :
from flatulent colic was brouBI;;t foj E:thmm;rtei;“:‘Zl:l‘lcondltion's'uﬁ’ering
about 14 hours of the onset of the complaint. Carbach llous condision after
subcu.taneously followed immediately by an enem ° ; & Was injected
secretions were seen within a few minutes. The ba' lrofuse glandular
the animal was relieved of the flatulence in about 200we' > gan to act and
appeared quite alright in about three hours, thouph som?;lil‘;tte: hThe (;n e
. xhausted,

' Cgs_e No,3.—An LB. eldind, aged 4 years, witha Hhist
constipation for about three days associated with slight 1ls ory o.f acute
scan'ty and high coloured urine. Full dose of oily purgati cotey pams and
earlier appeared to have had no effect ; so also copious enex::: a%'lﬁmls".e redl

. e anima
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ture of 103.20 and was occasionally looking towards the flank,
her dirty and the gait slightly unsteady at times,
in good physical condition.

had a tempera
The conjunctivae were rat
The animal was otherwise

Carbachol 2 c. c. was injected subcutaneously, followed by another
in about 15 minutes. The animal soon showed signs
It took just over two hours for the first small
evacuated. Copious enemas were then 3iven and
The horse had complete relief in

‘dose of 2c.c.
of intestinal action.
constipated mass to be
these were followed by gentle exercise.
7 to 8 hours.

Case No.4.—A local-bred cow, aged about 5 years, with symptoms of

acute oesophageal obstruction.

Carbachol 2 c.c. ‘injected subcutaneously ' produced profuse saliva-
About 4 oz. of 01. Lini was given to the animal
he obstruction. In about 25 minutes,
struction and thereafter took plenty

tion within a few minutes.
but hardly an ounce ot in owing to t
the animal was relieved of the ob

of water.
Case No.5.—A local-bred cow, primipars, aged 4 years, in ood health,
had difficulty in calving owing to uterine inertia. The presentation was

normal. '

Carbachol 3 c.e. was injected subcutaneously. Within ten minutes
the animal had strong labour pains aud, in 15 minutes, the calf was thrown
out with a jerk, alive and in perfect condition. The after-birth also was

expelled within another half an hour.

Case No. 6.—A fine local-bred draught bullock, aged 7 years, with

acute impaction of the rumen, consequent on an accidental heavy feed of

prams the previous day.

Carbachol 4 ¢ c. was injected subcutaneously. At first, apart from
excessive plandular secretions, no immediate apparent relief was evinced.
After 3 hours, the hard impacted mass in the rumen appeared much softer
on manipulation and some feeble ruminal movements ;were also discernible.
In about another hour, the bowels started movind and the evacuations
lasted about 6 hours. During this time the animal appeared thirsty and
was piven water in small quantities frequently. There was complete relief
to the animal within 24 hours. .

No. 7.—A youn milch-cow with history of chromic dyspepsia
period and recurring at frequent intervals. Routine
d not succeed beyond affording temporary relief ;

Case
extending over a long
hospital medication di
condition of the animal was steadily 3oing down

An injection of Carbachol 2 c. c. subcutaneously was Bivgn the frst
day. This was followed after an hour with a moderate dose of saline
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ative dose. The owner was advised to feed the animal judiciously on
easily dipestible laxative food for a few days till the treatment was complete.
The injection was repeated the next day and also the salines in smaller doses.
On the third day, Carbachol 1 c. c. was aBain injected followed by a still
smaller dose of salines as before. The treatment was stopped thereafter.
Beyond careful attention to diet nothin® more was done.

Information received after three months showed that the animal had
greatly improved in Beneral health with no recurrence of the complaint.

In many other similar cases, and more especially in the various
forms of colic in horses and impaction of rumen in cattle, the drup was
extensively used and results obtained were very satisfactory. In cases of
tympanities in cattle, however, the results have been variable.

PHENAMIDINE ISETHIONATE, M. & B, IN B, CANIS.

By
CaprT. G. VENKATA NARSU, G.M.V.C., P.G. (MUKT.)

Veterinary Officer, Gwalior Kennels, Gwalior,

Phenamidine, a recent preparation of May & Baker's, has been tested
by Lourien and Yorke and found to be very effective in B. Canis. It is
supplied by the makers in 5 percent solution for parenteral administration.
This preparation was tried ona case of B. Canis with good results. The

subject of the case was a smooth-coated Fox Terrier dop and the blood
examination proved positive for B. Canis.

A subcutaneous injection of 4 c. c. of this drup was 3iven on the first
day, the dosage bein calculated at the rate of 9. 3 ¢. c. per kpm-body weizht
of the animal. The drup was well tolerated by the patient without any
local reaction and no toxic effects were noticed. The temperature dropped
to 1020 F the next day, but appetife remained in abeyance. The peneral
condition of the patient was however fairly good. On the third day, the
temperature was 1030 F thyouphout and the bowels were costive. A dose
of Hydrageri Subchloride with Sodii Bicarb was administered. On the
fourth day, another injection of 4 ¢. ¢. Phenamidine Isethionate 5 per cent
solution was repeated as the patient recorded a temperature of 1040 F. The
dop refused milk bread and broth that day, but a saucer of custard pudding
was found an appetizing dish.  On the fifth day, the patient appeared quite
lively with a normal temperature aud with signs of eneral improvement
towards recovery. The treatment thereafter consisted of a tonic mixture con-
taining Acid Hydrochlor dil, Nux Vomica and Gentian for a couple of days,
with careful and judicious feeding and nursing during convalescent period.

(orrespondence

| e v SSed n lette’ S add] eSS@d to the E .t r 7 r ent
Th { ws expl’e [ dl 0 ep es‘

[]
h al views 0’ the w1 ite, and ”lust not be take:l as exp?’essl g
the pe,'son n

the opinion or havind peseived the approval of the ALV.A]
e

i d
. derpest Inoculation during Foot and L:louth Disease an
Rinde ppmphylactic inoculation against Rmde‘rpest.

i On 6th February 1938 after havind arranged for vaccination of cattle
n 6th Febru:

: : Kargam under Jaintia Pohcg Station
apainst R'mderpfest,‘Itarrgsda:;i:glligfeoun dgthat Foot and Mouth stl?segim:li
in the Sylhe_t Distric ;; and that 15 per cent of the cattle of the area f;:i‘mal;
broken ou? in the arte ally sufferind from the disease. The Own;r:voroteCtion
and challain weve 8¢ E:;r Rinderpest vaccination on the ground that p cetion
h{o We.verlpre;eiisl:cneRinderpest was badly nee:lled. Ib th:;ejoz} e::l:ngith
of amumals a : hat had not Dbec
on 7th February ;‘93&5:]1“?; }?etl-lirr?;l;@(; in the two villages (Kargam :nc}
Foot and Mouth }:;3 the village on 17-2:43 and found that 30 per cer;c of
Challain. ‘I re—:irls o:le had reacted but nome of ?:hem had any attack o
of the vaccinate d‘fﬁ <o, This was rather interesting and, with a view t;
Foot and Mouth 15€ ate'd 575 cattle in the village Kandipam, Shahpl}r an
test it apain, 1 vacc;n 1 23-2-43 in the face of Foot aftd Mouth. epldem.m.
Turbhab o7 22‘2‘4}1 anesult to be same viz, that the animals vaccinated with
Here a1§o I found' the ;ainst Rinderpest did not contract the Foot and Mouth
Goat Tissue vaccine 2 e in the locality at the time.

o ich was prevai ) .
disense Whic Mahendra Chandra Paul, 6:B.V.C.,

Sylhet. } ant Veterinary Assistant Surgeon, Sylhet, Assam.

15-2-47 Itiner

A CASE FOR DIAGNOSIS,

: o see an Onpole bullock, aged about 11
We wezre ce}lled u; retclf;ﬁy}:ard swelling (not pitting on pressure),
sufferind I‘omthe middle of third of the dewlap to the scrotum and
tThe swelling developed. gradu.ally starting from the
¢ ten days time the swelling increased to the abov'e
. The animal had been offfeed and the bowels were consti-
mentioned ex.ctent- ten days the animal was under tret-atment by the
pated. ' Durin3 tﬁle?ﬂlage' At the time of our vis.it, the animal was dull
Goﬁmiﬁ:egf;it; smability to shift from its standing posture.
and dep

years,
extending from abou
down to the knees.
brisket and in abou
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The temperature was 103.20 F and the respirations more abdominal.
tI'he urine was high-coloured and passed in small quantities and at frequent
mterva'ls. The animal was cast down slowly for an examination per rectum
and this recumbent position, even before securing the limbs, caused acut;

y i i 1 1 8
(l S prloea. IVI cr Oscoplcal examination Of blO()d S

X mears and dull was
negatl ve.

ol .Treat.ment.—-th a Prave propnosis, the animal was Biven the
ollowing mixture and powders after an intramuscular injection of 20 c.c. of

Lugol's Iodine.

R/ R/
Pot. If)d.ide dr VI Map. Sulph. oz I
Tr. DlBl‘talis Ammon, Chlor
Tr. Nucis Vomia oz I Pot. Nitras aa dr 11
'gr. Calumba w 11 Hexamine ) H
qua ad » XVI  Ft. Pul. 1 Mitte 4 Sip. O'
Ft. Mist, Sig. % part BLD, B.I.D. as electus]t%y. e powder

The swelling 3ot reduced considerably b 1 m
‘ v by the third day. Th
was. .able. to pass urine freely and was having loose duns, Tsl’tere W:::fg‘ﬁ:
rumination and the animal was able to lie down and get up, thouph with
difficulty. The following mixture was Biven and was repeated 1

once :——

R/

Ammon. Carb, ‘ oz 1

Pot. Acetas dr 1V

POt- IOdlde w IV

Tr. Diitalis w VI
« Tr. Nucis Vom w 1V

Tr. Gentian Co.

Tr. Zinpiber aa oz 1l

Aqua Chloroformi ad »n XVI

Ft. Mist. } part B.1.D.

The animal is now quite healthy but stil] weak for work

Bapatla, }

20547 Y. Ramanujam, G.M.v.C.

V. Gurumurti, G.M.V.C.
Agricyltural College, Bapatla.

LIVESTOCK IMPROVEMENT AND VETERINARY AID IN
. BAMRA STATE

Sir,

It is a matter of reat pleasure that thouph Bamra state is a very small
one with a limited income, ood work has been done towards the improve-
ment of the livestock and the renderind of veterinary aid through the patro-
nage of the Ruler.

The Veterinary Dispensory is, I think, one of the oldest institutions in
Eastern States Agency and has been in existence with a skeleton staff since
1896, It has now been Biven a new lease of life by the present Ruler who
has expanded and equipped it well,

The present veterinary staff’ consists of one veterinary surpeonm, one
trained compounder, one dresser and six stockmen with the usual office
orderlies and menials, The stockmen who were appointed last year on the
proposal of the Veterinary Assistant surgeon are located in six thanas on the
outskirts of the state boundary with necessary medicines, instruments an
inoclating outfit. Their duties are to tour within their allotted jurisdiction,
whether there are epidemic diseases or not, and to instruct the villagers on
matters of Animal Husbandry, especially on housing, feediny and breeding

"and also to inoculate all the animals with Goat-Tissue-Vaccine. Two veteri-

nary outposts have been established in two sub-divisions and they are in
charpe of the stockmen. Quarntine houses have also been constructed to
keep the animals under observation during epidemics. A three-year plan
has been drawn up to inoculate all the animals of the state with Goat-Tissue-
vaccine and thus put an end to outbreaks of Rinderpest. To supervise and
check the work of the stockmen, the V.A S, is on tour for 15 daysin a
month. By this arrangement, the work 1s 30oin3 on efficiently and there are
already sipns of the epidemics comind under control ; this year there were
only two outbreaks of Rinderpest with only very small mortality as apainst
10-12 outbreaks in previous years with a high degree of mortality.

- Finance.—The finances of the department have also been quadrupled.
Before the year 1940, the allotment was Rs. 1893 with only Rs. 500 for

‘medicines but now it is Rs. 5386 with Rs. 2000 for medicines.

The people of the state have bepun to realise the benefits of the
department and are becomin3 very interested in its activity,

On the Animal Husbandry side, a dairy was established in the year
1938 under the direct charpe of the veterinary surpeon. 20 Sindhi and 5
Hariana cows and 4 Sindhi bulls were purchased while one Hariana bull was
prasented by the Viceroy Lord Linlithgow to the Ruler of the State fo

V-9 '
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1mp‘rov1ng' the breetli c'af. cattle in the State. Out of these bulls, 2 were
;tflt;gned in 2ksub .d1V1510ns' and 2 Sindhi bulls and Hariana alonp :V.lth the
zjsu l;v;iivii?e ept (;n the dairy farm. As a result of this, the cattle in those
2 sub divi ons and in ?hle ‘sadar have been 3raded up and, in my present
tour in i d:(:ntws ;ub-dlvmons, I.had an ocular proof of it. This naturally
- g and for 3ood breeding bulls from the other sub-divisions. 10
bulls were 1§tr1buted to local people in the year 1941 and they were placed
1I; a 1<':lent1'al village under the care of the headman of the village for tie use
;ad: ef cCoOws %fthe surrounding villages. Unfortunately, 5 bulls died for

. of care. To reduce the strenth of the farm and also to help the state
subjects, 23 heifers and 10 bulls were distributed to local people. 5 bulls

were replaced in those 5 centres whi
» which had lost the ani i
five were located in fresh centres. imals while the other

tslféngtb?lls v&:i}uch were ur‘\ﬁt for breedin® were castrated and were used in
e Sta e-parden. Apain in the year 1946, 10 bulls were distributed for
bre.edmg purpaises. Thus the total number of breedin® centres at pr t
besides thfe sadar and in two sub divisions, 1s 25, The local breed :f i:etxtll '
has been improved by these measures and cross-Sindhi cows and heif .
and bulls can be found throughout the State. In the year 1945, 6 Mur::;
buffalows were purchased for improving the buffaloes in the étate. The

pres.ent strengh of. the farm is 102 and is running very smoothly and
efficiently. The milk yield per day is 13 maunds

s ["xscl-.eme has been approved to start a State-Breeding Farm in a
P 'ace with plenty of pasture land. The site has been selected and the work
will be undertaken after the rainy season is over. The farm will

u?dertake to breed pood stock and distribute the seed bulls in the
villapes.

o Gl:eat credit is due to the Development Member Mr. H. P. Deb for
his live mterest.m livestock work. He has been responsible for putting
forward the various improvements to the Ruler and for carrying them out.

| Niranjan Gountia,
Veterinary Assistant Surpeon, Bamra State, E.S.A.

‘mals when they are in a

DEHORNING OF CATTLE IN THE TANJORE DELTA.

This article is written with a view to make the Veterinary Surpeons

interested in the operation of dehorning of cattle and to put it on & scientific

basis from its present stage of quackery.

It is extensively carried out in Tirutturaippundi Taluq, the. birth‘-place
f the famous Umblachery breed, althouh it is practised widely in the
:vhole of the delta area from a lonp time past. The chief objects for which

the operation is carried 0

nd easily cause injuries : ‘ :
itihis they are dehorned at an early ape. It s also said that dehornind

14 of the animal, and to aive a better shape to

improves the but : '
:rl?ep head in an otherwise uply head with 8 symmetmcal horns.

h claims : :
Hnol;, rf;a:lest ::2 dehorned and the female stock 1s left with the horns
o

intact ! The operation is done when the animals are nine months old,
1 !
1 it 1s done on ©
although occassmnally 1 : ;
secured a red hot iron 1s apphed over the seat of the horn and the part
]

d. The after treatment 18 only to keep the part free from

hly sinde . 9 -
;1}":: Z:\?l n?;ggots and, to encourage the healing, Neem oil is the common
1

ressing used. Commo . ' |
dauterifed area, madpoi infection, and openin® out of the frontal Sinus.
c

These take weeks and months to Bet healed and the animal suffers a lot
s

meanwhile.

.

To avoid all these sufferinds and' complicati'ons, it is my earnest

tion that the Veterinary Surbeons in the Deltaic tract, should under-
subbe’ wd this operation themselves and take it out of the hands of the
take 1o ’I?he calves to be ‘dehorned should undergo the operation during
quacﬁks‘t week or fortnipht after birth and the seat of horn should be caute-
t}"e i ith caustic potash. This method is practically painless and causes no
rxsed,‘fﬂ to the animal. No complications are likely to ensue and the
suﬁ;ef‘tz%l h:al in @ very short time leaving very little blemish behind.
par

In grown up anjmals where the chemical cautery cannot be used
hermal cautery may be applied judiciously after nerve blocking,.
the

George Ebenezer.

1der animals. The animal is cast snd.

n complications are extensive inflammation of the.

ut, are to minimise the danper caused by these ani--
herd. Ouxdinarily these animals are flery terapered .
by their horns as well as to their horns. To avoid,

are true can be judged by the fact that.



BOVINE SURRA: AN OCCASIONAL CONDITION—WRY NECK
A detailed study of the disea

se has been published in the Indian
Veterinary Journal, Jenuary issue b

¥ two eminent workers.

In this brief note I desire to draw attention to a condition of “wry
neck"” exhibited by bovines suffering from surra, In about 20 sub-acute cases

of surra, I have observed the * wry neck " during the febrile stage and in
some after Antimonium Tartaratum injections,

Treatment :—These cases have been tr
nistration of Calcium chloride in addition to an usual Antimony Tartarate
treatment, I have been using for this purpose, Calcium Chloride
in doses of 2 to 3 drachms in 40 to 60 o, c. of distilled water intravenously
three to four hours after the Antimonium injection, Usually the wry
neck is relieved in six hours after the calcium injection. Sometimes where
the condition persists, it has been found necessary to repe
suceessive days,

eated successfully by admi-

at the calcium on

The mortality in these an

imals treated with calcium is much less
than those cases that did not rec

eive such a treatment.

The incidence of wr

v neck in Surra has not been encountered by me
in other districts,

l

George Ebenezer,

Veterinary Assistant Surgeon.

Tiruthuraipoonds. }
27-4-47
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Abstracts

STUDIES ON ANTIRABIC IMMUNJZATION WITH
) CULTURE VACCINE '

By

N. VEERARAGHAVAN

(Abstract from Indian Journal Medical Research. Vol XXXIV, p. 225-236)

One of t‘hg problems in rabies s to evolve a refined Vaccine of 8
reater immunizing value ﬂ‘“' could be piven in smaller doses over a
shorter period of time and which would be free from possible by-effects
such as paralytic accxc}ents. The chief defects with the present 5% Semple’s
Vaccine used in India are the fol]ow.ing ~1. the virus content of the
vaccine is not known and_ shows a considerable depree of variation, (2) the
antirabic vaccine contains a large amount of nerve tissue which is
unlikely by itself to have any antigenic valye but believed to be the cause of

, . Vaceine 69
Y ization with Culture
. tirabic Immuniza
Studies on An

ine is administered in large doses
] 3) the vaccine is a
cidents, and (

g , rsome both to the
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over a relatively ccl)'éal attendant. Most of the E e S o atration in cultares
patient ax}ddt}}et }r\nevlirus could be obtained 1r(\i h:z u(s:z a culture virus, from
be remedied if the have been made to

atisfactory
in vitro. Although attempts d so far nota s

: n considered ¢ ! in
a practical point of view 1t h]f;s ;’:z to the low virus content obtained 1

neuroparalytic ac

X f o
source of rabies vaccine mai
o it 1 ible to obtain high
ded elsewherethat it 1s possﬂa o obtain high
The author has x%c™ in cultures with-a medinm con
us

: - : ddi-
. vir . h or without thea
concentrations hof )t)h:erum plycerine and peptone, wit
. e ‘
brain extract, she

i 1s with the !ecl}nique
: ip nerve tissue. e Papert?;‘; and standardisation
tion of youn3 gulmdeatr; connected with the prepara o A e study of
and exper e e atilising the above medium. 5
of 8 culture o e ting method was also made.

this vaccine with the ex1s ' described, the vaccine was
’ ious immunity experiments ;sctr;\e a,ddition of young
For bthe Yago: culture medium forf‘hw}‘:,‘cthor shows that the maxi-
usin ea
prepa!‘ed y

i Seary. i is method is
guinea-pip nerve tissue was Teccessary 1d be obtained by this

. irus that could : ical essay with
mum concen”ﬁt;a(;‘oic;f rttl\u; :inrper m.l., estimated by biolod
7 1d.
not more than 75,

ich it is possi-
i lved later by whic : !
. improved method is evo oA, per ml.in cul-
guineapigs. But anelr‘rilfatiOn as high as 2.500,00br;1n teect. 2% sheep
ble to obtamn a COTH% m containing 1.5.% She'ei e addition of fresh
Ry me'l: and 0.15% peptone, W 0}111 d by which the vaccine
serum, 2.5% 8;3:;:“; The follewing is the metho
Buineapid ner‘f' )
was prepaed i 1. of sheep-serum,
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maximum of 100,000 m.1.d. per m.] :
aximam ( ; m.l. and the author points it 1
;1' ble to EE{?&r:ez‘cox{}sJ\f‘tﬁ:ttlﬁr high concentration of ;Zj.sg(t)fOO%utn:illiit e
Moo the uliuzes,  Whil le}- 1s no sound method of standardisatic o
vaceine can be determined bmp lopion] aery e virus content of th culture
S eine can be deter 1:}::3 V.y b191031ca1 essay and can be exm.eSstei culture
state and is readily avail bimt'S o the c.ult‘gre veceine is in a relati nl Tres
nitroden content 03; d'lla 2 caltare jn sns antigenic value T}ive - fr?e
irroen content th:nhl uteid culture in spite-of its high viru ¢ protein
onty 00 % that of the P beno vaccine and the non protein hitroges content is
fhe eultnrs yacein :: a hqu}tl 37 times more than the Semple's varécc'oment' of
vaccine is considerd t; h 2 gllycme ool oo Blycine pres:er:i “thh
e 2 considerd ave é)n ya ngleﬁqal effect, since it is admj in the
o e doses dn scu.‘alr ystrophies with 3ood results, Ex alr_ustered
e e}?rtlc e reveals that the culture vaccine w't}l);l"lmema]
fairly satisfactor 0 re;qu‘?l to that of 5% phenol vaccine Wili ltsdvu'us
fairly satisfactos Zhs oduction against the disease, while furth pr(? ation
e e level ¢ ofws adr:r;arked decrease in the immulogical res or dilution
immunising value hun 11uted culture vaccine containing aboz?gs? ohe
e wamus cor vaccms ?I'nho‘ vaccine has not appeared to be superi ok
Peine Phenol vasein . This indicates tha_t after a certain limit thel(?r o that
e respon n animal cannot be increased by increasing th . amano:
' e amount

The author cit i
es evidence to sh
ble doses per to show that when 5 tim
with the psamg:a:;til:t:!s o(f: body weight of phenol vaccine a ezui?:rgompa.ra'
and rabbits, considerabl o?ge’ﬁt 1s Biven intraperitoneally to - vaccine
existing dosage Ifa v higher degree of immunity is produced }%mneamgs
vaccine to produce a proportionate increase in the dosape eftsoan by the
dosage of the vaccérafter degree of immunity is contom 1ot d/:hphenol
practical point of vielvr;eis ?\2t1;:am.8br; b’-?irllaBs will be 700 m 1-?\:'lfic’ht fix;n:he
ing 100 times the vi sible. " But with the culture i . ©
the wholo quait\i'tlrusfcoptent' of phenol vaccine it is possib‘i:(tzgmchnt.mn'
duration of the tl‘east,n?en\;:lflus in7 xgx.]. Although the exact dosg%emlndxstﬁr
. ave not been worked s and the
o . out, 1 L
possible to reduce both the duration and the dosage f)yt;:iﬁzsgiﬁgs:id tha{ it is
e culture

accine‘ 1 1 1
v he nerve tlSSue protelns Whlc}l are gellerally he]d to b -
I e Tres-

'ponsible for the post-vacel 1 h
i . cinal paralysis with the phenol va in om
only.l/SOth in the culture vaccine of that present 'en erol coine, fr
ncvine, in one course of phenol

The culture vaccine is claim
even when administered intra Peritejnt&ﬁ;izp:;em.ly free fl'ot'n
author points out that the local reaction of red perimental anj
site of injection frequently observed after ad ness sm'd
is not shown by usind the culture vaceine. ministration

any toxicity
. mals and the
in duration at the
of phenol vaccine

Since 1t is possible to
prepare 30 m.], of
, | : Joof cu
Bll;am of 'ﬁged virus sheep brain, with the reductiorlltuir: dv :
above, it is possible to prepare thirty times as man osade as indicated
vaccine from one sheep as that of phenol vaccine ihc_:o}t:rses of culture
marked reduction-in the cost of production. ’ 1eh would mean a

(D.K.M,)

————

accine from one

~
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thracis, Cl. Chauvoei and Fasteurella

Multiplication of B. An
the rate of cooling of carcases—

in Animal carcases with a note on
By F. C. Minett.

In the case of Pasteurella and CL chauvoei, the orpanisms continue
to multiply in the body for some hours after death. Some quantitative
data to this effect are provided, based on cultural examination of tissues
removed immediately after death and aBain after the carcase had been
stored at air temperatures of €0-700 F, or above. The tissue mostly used
was bone-marrow, since it can be easily manipp]ated. W1tl_1 black-quarter,
the microscopical examination of such materials agrees with the cultural
findings.

With black-quarter in sheep Buinea pigs, at the time of death the
orpanisms outside the lesion of inoculation are usually in the vepetative
state. After some increase 1n numbers—'of variable depree but some times
50-to 230-fold—they sporulate. If death is delayed, some may have already
sporulated before death. The fresh local lesion contains erormous num-
bers of spores; a culture may develop from an amount estimated at
0.0090001 m.
urellosis in rabbits the organisms continue to
ow during the first six hours, after which their
bout 48 hours when they
2,000 million

With acute paste

multiply in the bone-marr .
numbers appear to remain stationary up to 8
begin to decline. At the peak, the numbers may run to over

per gm.

With anthrax,

evidence that post-mortem mu

cultural results were erratic and there was no
ltiplication 1s a constant feature.

Multiplication of pathogenic bacteria in the carcase is no doubt
since body cooling will be retarded.

favoured by a warmer atmosphere, ‘ .
Some data on the rate of cooling of carcase of different sizes are provided.

Indian J. Vet. Sci. & Anim. Husb. Vol. XV, Part 11.

Studies on the composition of the blood of farm animals in
India,—By A. K. Pal, S. A, Momin ard D. N. Mullick.

cows were analysed for

Whole-blood and serum of a roup of normal
iod of 12 months.

morphological and chemical constituents over a peri

Oxalated blood was examind for red cells, white cells, haemoglobin,
cell-volume, iron, inorganic phos-haemoglobin, cell-volume, iron, inorganic
phosphorus, suar and cholesrol. Calcium, magnesium, protein and non-
protein nitrogen were determined in serum. Different corpuscular valuel
were caleulated from red cell counts, haemoglobin and cell volume. In the
morphological series, haemoglobin and cell-vqlume exhibited significant sea-
sonal variations, whereas in the chemical series monthly averaes  for iron
calcium and magnesium showed sipnificant differences. In the former series,
the average values were highest in winter, whereas in the latter series they
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The occurrence and s
r
S. Ganapathy Iyer and Z. A, Hafh:naid of Fowl Cholera in India,—By

A three years’
survey of the incid
suppests that f incidence of fowl 3 :
believed and tht:twvlvi;:‘ olerad occurs far less frequentlycﬁlo\}i'm‘ in India
spread epizootics are not a feature of the 3?' usually
e disease.

In one outbreak i
, the disease
course. T ase was observed t : .
he presence of carriers to the extent oof mﬁ)z tzzlcally enzoon?
. r cent amony

apparently healthy fowls
I was 1
ey unaffentod poms. established and they were even found in

Pathogenici
Pastorh isolategftr?ts showed that about omne-quarter of th 1
Pasteurefla isole rabb'tm %s‘arne_rs were virulent for the f le St
it. Examination of another lot of (f)c‘)w lanid neﬂl‘%‘Y
wls from the

same farm, 21 month
s after thel o
revealed 3 [tne last clinical ! A
the existence of carriers to the extent f)afsi 4oi fowl choleta, again

, er cent.

Indian J. Vety. Sci. & Anim. Husb. Vol. XV, Part 11

Animal Nutrition Prob N
‘ 1
cco, M. Sc. (Ar). L. A oblem in Bengal.By Indubhusan Chatter-

The limitati i
ons forming th ;
the . ng tne special fea .
problems of animal nutrition have been d;::‘fs;’idBengal with repard to

Ihe Be!leral Eeedlns Value Of rice Straw }lﬂs beell dealt Wlth.

Since the w1 :
. straw is highl

un i : y unbala it i

less it is fed with more nutritious supplgcegl.u 1t is not properly utilized

The soil it
condition and 3
environm i
on general a : ent excerise :
8 s well as specific characters of the straw i:. profound influence
an area.

In order to Bet de
_dependable result i
should be conducted with local animaf: u:\’cleieeldc::ﬁ c“g‘:\‘aizﬂgzbg%icfe 595;3
edind,

Rice straw contai
ontains an a \
the property of keepi an appreciable amount of oxalic acid whi
e poats, il e o T e
potash as fo in r rding to soil and climate.
und 1in raw Yice is another factor causing ﬁslti:lrrgbea amguti_t of
nce in hme

metabolism. In order tha
; . t removal of th
carried out several methods have been zu;§e:;35ta“ces could be effectively

Mustard cakg 1 s
9 in combination with .
results as reda : with raw rice straw i
drainape of p%t:;l}: u]::iotel‘n and many other Componentsgavg Sﬂh}:f&etory
er its combination 1s an unsatisfacto'ly futtt : xecgs °
vy feature. n

excess drainage of potash will b i
e av od: .
other concentrates than mustard cakzlded by feeding raw rice siraw wit

Preliminary work on :
the utilizabili .
products as cattle feed was also unde:t;zi:;:hty of ricokura and sice by-

Indian J. Vety. Sci, & Anim, Husb Vol. XV, Part IL
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Dr. PANGAL’S

ZZ\ VETERINARY INSTITUTE

26, WALLAJAH ROAD,
MOUNT ROAD,

MADBRAS, 2.

A few of Dr. Pangal’'s specialities to all
Lovers of Horses, Cattle and Dogs.

>1, « Race Horse Brand » Equitone. A valuable Blood
Tonic and conditioner for Race Horses, Polo Ponies, Hunters, etc.

Quite indispensable to keep the horses in hard work always fit.
" Price per 2 1b. tin Rs. 5.

n. «Tendon Lotion ™ For Inflamed and Sprained Tendons,
Ligaments and joints in Horses. Price per lb. bottle Rs. 2.

3, « Electric Mange Cure” An excelleni: remedy for all
kinds of Mange and is a specific for Follicular Mange. cts like
Price per bottle Rs. 2.

mapic.
4, * Scented Pulvex:” Tick specific. A vyonderful Tick
distroyer. - Price per-tin Re- 1-4,

5, ¢« Canatone » Vitamin Mineral Food for Dogs.
Price per 1% 1b. tin Re. 1-8.

« Cough Electuary » A Specific for Couph and Catarrh

o Price per lb. R&-

in Horses.

7.« Bovotone '
Minerals and Vitamins.

g ¢ Mange Dressing ” A specific for all kinds of Mange.
Price per bid bottle Rs. 3 Small bottle Re. 1-8.

. «Dr. Pangal’s Resolvin” Indicated 1in absorbing—
without firing—Splnts, Riny bones, Spavins, nlat_'ged Joints,
Sprained Tendons and Ligaments; and cures Sore Shins, Cappea
Elbows and Hocks. Price per 4 oz. bottle Rs. 8-

10. ¢ Dhum Dhum » A specific_for Dhum, i. € heavy

breathing, so common in horses. Acts like mapic.
Price per 2 1b. bottle Rs. 6. 1 1b. bottle Rs. 3.

11. Anodyne Paste for Horses.—Indicated in treatin®
swollen joints, inflamed tendons and lipaments (Work not
disturbed). Price per 3 1b. tin Re- 4.

* Best Tonic Powder for cattle containin®
Price per 2 1b. tin Rs. 2.

For Other Specialities, Please Apply For Literature.

When writing to advertisers, please mention this Journal.
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TOXINATE
Curstive treatment for contadious and infectiousdiseases. Specially
tried in Rinderpest with marvellous result.
Price Rs. 60/- per maund, loose packing.

LEUCOCYTONE

Prophylactic treatment forcontagious and infectious diseases.
Valuable where Sera and Vaccines are not available and where adequate staff
for inoculation is not at hand. It is cheaper to vaccine and sera treatment,

E Price Rs. 15/- per maund, loose packing.

PRANAVA
Useful in Cancerous Horn, Mange, Eczema, Ring-worm, Burzatte, Cap-

ped elbows and hock. Galls Eye and ear diseases, sore-skin broken-knees,
Thrush, tendersole, sprained tendons and ligaments and many other diseases.

Secrecy on cancerous horn ‘with minimum order in 10 lbs. %
%J

Price Rs. 45/- per maund, Rg. 1-6-0 per 1b,
Invented by Dr. A. M, METHA, G.B.V.C.
. Manufacturers and Suppliers :

b MEHTA BROTHERS, -
[}

1706, Khadia New Road, Ahmedabad.
Tel. Address: ‘'‘LION" Ahemadabad.
wwwwwwwww a1l e 1l U L 1l Ll g |
i _Reliable Veterinary Products

For Passive Immunisation

2000 and 6000 1. U.

For Active Immunisation

ANUS ANATOXIN

j-:fi'n 25 c.c, and 50 c.c. phials

o For Active Leucocytosis

NUCLEIN

10% solution of nucleinic acid in 5 c¢.c, ampoules

BENGAL CHEMICAL

GALGUTTA . 1

: ©)
. -«m“p

’ q
US ANTITOXIC SERUM =
(

FOR INJECTION

The early administration
of high doses of T.C.F.

Lz ' Vitamin B-Complex in
distemper prevents complications particularly the ner-
vous form, and the whole course of the disease is
favourably influenced.

T.C.F. KUBISMIDE
KURCHI BISMUTH IODIDE

i i in half
For therapy of intestinal disorders, to be given
tablets or less according to body weight, in a bolus.

TCF. BISMUDERM
A dry dusting powder, for skin affections and wound

tment.
freatin Also suitable for polo ponies.

%

TEDDINGTON CHEMICAL FACTORY LTD.,, BOMBAY

Sore [Doate

W T. SUREN & CO, P.O.BOX 129, BOMBAY |

hes £ oadras: 12 Sunkurama Chetty St.,

Caleuttat P.O. Box 672 23unkgran =
g ore: Nehru Park, Besdon .
Karachi s 54, Forbes Bidg., Sunder Road, Lah st



PHENOTHIAZINE

Thiodiphenylamine

Phenothiazine Is a highly efficlent anthelmintic,

HORSES

"Adequate' doses will eradicate almost 100 per cent, of strongyle worms
from the large intestine,

Dosage : | gramme per 33 ibs. body weight or. doses.of 30 to 60 grammes
according to body weight and conditlon of the animal.

SHEEP

Almost 100 per cent. effective in the treatment of gastro-enteritis.
Removes the large mouthed bowel worm Chabertia ovina,

Dosage : 025 gramme for | Ib, body weight. Average dose is 10 to
30 grammes according to weight.

CATTLE AND GOATS

it is used with good effect in parasitic gastritis.

~Dosage : 20 t0 60 grammes in cattle of & months of age and upwards,
In goats 10 to 30 grammes.

Cartons .of 500 grammes

MANUFACTURED BY

N\ \y\‘& X t'~.\'\‘:\§1}%§‘.\\~

14) LTD,

Printed by Mr, R, Ravaimanickam st Gordon Press, 768-770, m%. Road, Tripliéane, Madi
and published by Dr. P. Srinivasa Reo, G.M.V.C,, Editor,
The Indian Veterinary Journal, 26, Wallejah Road, Mount Road, Madras,
" Q. H, MS. 54-~14.7-47, .
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