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SIR WILLIAM SLATER'S
MEMORABLE ADDRESS

WE reproduce below from the Veterinary Record, London,
a highly stimulating and thought-provoking address given ex-
pression to by Sir William Slater, K.B.E., D.SC,, F.R.L.C., Secretary
of the Agricultural Research Council, London, at the time qf the
official opening of the new session of the Royal Veterinary
College in 1956,

Rarely have we ever come across an address of such undef-
standing, such depth of vision and of such dynamic nature. It is
an address which must be read with diligence, digested and
remembered by every Veterinarian whether in the East or‘the
West. It must also be brought to the notice of the public at
Jarge and to the various Governments. The profession has cause
to remember Sir Slater for such a clear exposition of its duties
and its dues, Here is the address :—

“| believe that Veterinary Science is entering intoa golden
age. For too long it has suffered from an inferiority con.lple.X,
trying to compare itself with human medicine. So long as it did
so it was certain to be Jooked on as the poor relation. It is
essentially different, equally important, and in many ways more
difficult and complex.

“It is true that Veterinary Science is younger than the
science of human medicine, in that until recently there have been
far fewer workers and much poorer facilities. The position is
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steadily improving, The Veterinary Schools have bee
ened in staff and in equipment, and more research la
are available for a growing army of
much to be done before the position can b
Even with its so far limited resources,
proud record of achievement.

n strength-
boratories
orkers, There is still
€ considered adequate.
Veterinary Science has a

‘““ Expansion is not merely a question of providing more
funds; it depends to a much greater extent on the supply of
well-equipped and enthusiastic workers, The financial rewards of
the research worker, or the University teacher, are never likely
to be as high as those in Veterinary practice—they are not in
human medicine or other branches of science—but provided they

are adequate a research career holds out Prospects of an exciting
and full life,

“You may feel that I am stressing too much the research
side of Veterinary work, but I would remind you that the pro-
fession as a whole will be judged on ijts ability to explain the
causes of disease and to develop new methods of combating it
If Veterinary Science is to win its rightful place it must never regt

on its Jaurels and be complacent, it must be continually advancing
in its knowledge and techniques,

“Because it is young in this sen

out more fascinating prospects than the older sciences.
the fields are still relatively unexplored and  rich o
waiting for those who enter into them,

se, Veterinary Science holds

Many of
eward is

 Another way in which Veterinary Science differg fr

that of human medicine is that over g large part of the wc(>)$
economics enters into our considerations, However €conomica]]

valueless a human life is, it must be saved; the same o e ty
our pet animals, whose companionship an( affection ci?m St bo
measured in terms of money. But in fOOd'PTOducjng animqlo the
cost of treatment must be less than the economic s : fs ! e
animal. The farmer in general wi no ot the
animal alive.  This inevitably meansg that
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or flock, and to a decreasing extent of the treatment of the
individual animal, Farmers are becoming more alive to the negd
for considering the Veterinarian not as someone to c;'llllm on]y' in
an emergency, but as a regular visitor whose task 1F is to guld'e
him in maintaining high standard of health in the z'lmmals on his
farm, We nced, however, to develop this conception until the
farmer thinks of his Veterinary fees as a regular and proper
insurance policy, and not as something which only appear in his
accounts when he is unlucky. This is particularly important
where the individual animals are of small value, such as a
commercial poultry flock. Jf Veterinary advice could ellmlpate
half the diseases of our poultry flocks, the saving would, 1 b.elleve,
pay a large part of the fees of all those in Veterinary practice.

“Veterinary Scicnce differs, too, from human medicine in
that it deals not with one animal species but with many. There
has been an unfortunate tendency in the past to assume that
findings in medical research can be used by analogy in veterinary
work, Itis true that in medical research the cat and the dog
have been widely studied and workers in this field haye used ths
findings from these investigations %n human physiology ?nd
pathology. The extent to which this kng\v.ledge can be applie
to most of our farm animals is, however, limited, and .even within
these limits the evidence must be most critically examined.

“It is in order to further as rapidly as possiblg the
extension of our knowledge of the physiology of farm. animals
that my Council has set up the Institutc of Animal Physiology at
Babraham, near Cambridge.

“The Veterinary Surgeon working with farm animals is
like the private doctor to an eastern potentate, in that the popula-
tion he has to consider consists of one important male toget-her
with a large number of females and their numerous offspring.
Gynaecology, obstetrics and pediatrics must form a 'much lar.ger
part of his work than they do in that of the ordinary med}cal
practitioner, with the accompanying need to study the endocrino-
logy of the reproductive processes in different species.
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“On the other hand, because few farm animals ever reach
old age, the problem of geriatrics and the discases of the aged,

which loom so largely in human medicine

' , are rclatively un-
important,

“ Perhaps the Veterinarian is fortunate i
cannot tell him about their symptoms;
and prevents him from being unnecessarily bored, but it does
present him with a special set of problems, particu,]arly in the
early diagnosis of disease before the more marked symptoms
appear. I believe that in the future the Veterinarian will
overcome this difficulty by the extended use of chemical and
biological tests. Before he can do so, however, we must know

far more thaq we do at present about the normal variations in
the healthy animal,

that his patients
1t saves him time and

“ Human medicine, of course, has a special place in Society,
We are t.old: ‘the devil was sick, the devil a saint would be’
and_certamly nothing — his wealth, his power, his ambitions — ig
so important to man as his life. The practice of medicine
therefore, holds the highest place in his esteem and by the sidc;
of it Veterinary Medicine may be dwarfed. This is, however, a
wholly mistaken view, The ultimate health and survival o% a
human population, which is growing at an alarming rate, will
depend upon a soundly balanced diet, which must include g
minimum of high quality protein from anima] sources. Over ]
areas of the world men are now suffering from a lack of this
essential element in their food. It is on the Veterinarian more
than on anyone else that the task of increasing the world’s suppl
of animal proteins rests. Whilst, therefore, human medicineplll) ;
the task of maintaining the health of mankind, it cannot ach; o
success, and in fact may fail miserably by merely creatin o
hungry mouths unless the Veterinarian 4t the samg T_Ofe
maintains the health and increases the productivity of flock o
herds upon which mankind depends ”, ocks and

arge

THE FIRST MADRAS STATE CATTLE SHOW

Never perhaps in the history of the Department of Animal
Husbandry in Madras was a Cattle Show of such magnitude and
brilliance ever held, as the one which the metropolis witnessed
in the last week of March 1957, It gavea peep into the silent
but solid work which the Department has been doing during the
last two decades or so. If there are still people who live in the
border-land of doubt as to who is best suited for Livestock work,
they had only to witness this great Show which practically took
the City by storm. It is barely two decades since the livestock
work was entrusted to the Veterinarians in this State and it was
the opinion of both the High and the Low that they had brought
about a tremendous improvement in this field.

The running commentary given in regional language by
the Director himself as the animals of different breeds passed by
as if in a slow-motion picture, on a raised mound closeby, sent
the audience into ecstasy and made them realise the glory of the
cattle wealth of our land. The main breeds represented were
Kangayam, Sindhi, Umblacheri, Gir, Barghur, Ongole, Murrah,
Punganur and cross-breds. There were some very fine graded
stock also. Sheep and poultry were also on the Show and it was
a pleasure to see Romney Marsh thriving so well on the Nilgiris,
The Nilgiris sheep have practically been salvaged and put on
their feet again. The milk yield competition was a centre of
attraction and a Sindhi cow from Hosur Cattle Farm topped the
list with 31 lbs. a day. She had calved only three days ago and
had yet to touch her peak yield! The Pattagar of Palayakottai
still holds sway where Kangayams are concerned but the
Government-bred stock at the Hosur Cattle Farm served him as
an eye-opener of the very close competition that awaits him in the
not distant future, The Sindhis of Hosur have developed into a
magnificient lot and with proper husbanding and distribution we
must soon be able to forget that this isa breed which we have
lost to Pakistan, The Show served as a healthy competition
even between the Government-owned livestock farms at Hosur,
Orathanad and Pudukottai. Many were the prizes shared
between these farms. The private individual owners of cattle,
poultry and sheep were not negligible and the Department was
generous with them in the matter of value of prizes awarded,
This is bound to stimulate more interest in the future,
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The judging was of a very high order a5 there was close
competition under each class, The Supreme chaxpionship was
awarded toa Kangayam Cow of the Pattagar of Palayakottai
and to a Murrah Buffalo-bull of Orathanad Farm for the other
sex. A gold medal presented by the Zamindar of Naikarapatti
was awarded to the best Sindhi cow from Hosur Cattle Farm.
Three of the State Ministers vig. Mr. Manickavelu, Mr. Bhakta-

The Show was of highly educative valye,
a judging competition also for the students, which proved of
immense benefit to them. The work done in rura) areas was
dished up and served at the Metropolis with tremendous effect.
The organisational capacity, the team-work, and the orderliness
shown by the Officers and staff of the De

Partment cannot be too
highly praised, The head of the Department, Mr. D. Pattabhi-
raman, deserves great credit and he had it in no small measure

both from the public and the Government.

There was

Dr. ALAGAPPA CHETTIAR PASSES AWAY

The country mourns the loss of a gre
and business magnate who had contribute
of Rupees in way of endowments
institutions. He was so bountiful in his charities that he
was known as ‘ Karna’ of the modern times, He was a
prince amongst Philanthropists, the like of whom it is
difficult to come across, A remote, dry, arid and yp.
attractive place like Karaikudi in Madras State is to-day
humming with life and activities of several professional
Colleges and Scicntific Institutions, The University
Campus there is his creation entirely and wi]| serve to
keep his memory ever-green, Iy is bound to serve also as

an object lesson to others who are blessed like him with
wealth.

at Philanthropist
d over one crore
on educational

We offer our heartfelt cond

' olences to the members of
the bereaved family, May his

soul rest in peace !

——
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KANGAYANM COWwW

The Supreme Champion of the Show
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SOME OBSERVATIONS ON THE LARGE.SCALE PRODUGTION
OF FREEZE-DRIED GOAT ADAPTED RINDERPEST
VIRUS VACCINE

By
D. R. Upran AND C. SEETHARAMAN,
Indian Veterinary Research Institute, l:atnagar.

Freeze drying is the modern practical form of the age old
observation that a suspension of particulate material when frozen would
give out its water content in the form of water vapour without melting.
The application of principle of frecze drying to biological work was first
introduced about 50 vears ago. During the Second World war and
during the recent ycars rapid developments in the field of freeze drying
of biological materials have been made. Notable contributions were
those of Flosdorf and Mndd (1935) and Greaves and Adair (1936—1 939).

In a country like ours where for a major part of the year it is hot
throughout and where transport facilities are poor because of the
vastness, the problem of reaching home to the common man, relatively
labile materials like vaccines, antitoxins, vitamins, hortnones, ete., has
been rendered easy by adopting the technique of frecze drying.

Tn the Veterinary field, advantage has been taken to freeze dry
some of the more comumon living modified viruses, eq., goat adapted
rinderpest virus, attenuated New Castle disease virus, fowl pox virus,
ete.,, Freeze drying of such vaccines of veterinary importance was
introduced in 1938 by Daubney and Hudson at the Veterinary Research
Institute, Kabete. Goat adapted rinderpest virus was also freeze dried
by Plaff (1988) at Inscin, Burma. In view of the many advantages of
using freeze dried virus vaccines over wet material and the urgent need
to effectively control Rinderpest in the country, the Government of
India launched during the First Five-Year Plan a schemc for the
eradication of Rinderpest on an all-India basis. 1t has been emphacsised
in this campaign that only freeze dried, standavdised Rinderpest vaccine
would be used. In view of the very large quantities of vaccine that
are required for the campaign, a large production unit has been
established at the Indian Veterinary Research Institute, Izatnagar. The
object of this paper is to set out in detail observations on the technique
of large scale manufacture of freeze-dried and standardised Rinderpest
Goat-tissue vaccine. The two main stages in the process of freeze
drying are, firstly to freeze the product and secondly to get rid of the
moisture by evaporation but without melting the frozen product.
The process of freezing the product, depends on the consistency of the
product and the container in which the product is to be dispensed for



158 THE INDIAN VETERINARY JOURNAL

use in the field. The process of {reezing mag .

of the three methods viz., shell freezing, sgl);:llr}zelézix;lgngi:itzk&nf by any
The forlper ‘two, are eminently svited for freeze drying {li< u“e r,eem-ng'
e.g., Antitoxins, Cultures, Viruses in suspension, etc. B lt f( ‘SUSPCI]SIS)H
like spleen pulp, it can be achieved by “degassi’ng " Ru .dm y In&tel:lal
which follows after degassing results in complete f.rmy?pl PYap.omtmn
few minutes. g Within very

Varieties of equipments for freeze drying are
market but the one used by us is Edwards’ freeze dryin
gself freezing and primary drying are attended to
condenser and a rotary high vacuum pump.,

available in the
gsystem whercin
by o refrigerated

Materials and Methods

Observations were carried out on 5,5 )
selected for virus work. These, will be, forok?riiriltl;;letiz?tsi Wh:Ch were
Donors of 1 — 3 years of age in good condition Wel‘e, purche( a3 ‘donors”,
under observation for a period of seven days prior to ased and kept
virus, to exclude the possibility of introd.uction of otll?o-m']lat]m~1 of
diseases. Three morning temperatures were recorded of er mfeghous
inoculation and only those showing normal body temgoats prior to
selected. The seed virus used for inoculation was the Ind%e;astu;e were
line ‘W’ Mukteswar virus which has been maintained in 0 tu -strain
interpolation or out passage in other species of animal. Eigtha;zrEl rl]llthout
spleen or freeze dried virus was used for inoculation in the fe‘ wet
one percent suspension. 2 c.c. of this was injected Sl‘bcumnzlm{)f
Fach lot of donors consisted of usually sixty goats DOnomous‘y.
kept in ordinary sheds with the usual ration of grécn lea were
concentrates. On the fourth morning donors showing s t‘VFS and
reaction were destroyed by stunning and bleeding to dgath‘l le{LLtOl‘y
were removed aseptically, rejecting where there were ‘-1 pleens
purulent peritonitis or frank consolidation of lungs. Hay evidences of
were then freed .from fascia and other tissues and puiped {tllll\t%teg sp!eens
grinder (Latapie). The pulp was spread in thin layers roug .&tfssue
and prefrozen at ~30° to —40°c. in deep freeze cabinets Tlhn' petri dishes
appreciably supressed foaming of the material and miéei 0 pl'Oc.edure
sudden and heavy load on the refrigerated condensor( U( In reduction of
of primary drying was found optimum to get the lnf;f}er_ S]U(z;l'l._y 20 houl.s
torily. The dry material was then ground fine in wedy 1@’ Cried satisfac.
mortar, and sieved through a fine wire strainer .1 %O-VLOOd pestle and
the particles of capsular tissue, trabaculae orr‘}’)'l’oodlles ,  to remove
devoid of virus. The material after straining is thormvfksjds which are
dispensed in special glass ampoules, in 0:25 gng O-ié Ty uuxcd‘r?nd
After the “necking” of the ampoules, these were loa(;ed l;:).rqsz&nh(;m&

conaary
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drying on a manifold containing phospborus pentoxide. Secondary
drying was carried out for a period of 13—20 hours. Vacuum of 0:01
m.in. in the ampoules indicated the sealing time. After sealing the
ampoules, these were stored in deep freeze cabinets at ~20°C. Kach batch
of vaccine was subjected to safety test in buffalo-calves, guinea-pigs and
rabbits, Viability test was carried out in goats. Every fifth batch 9f
vaccine was pubt to a full titration test either in buffalo-calves or hill
bulls. Periodic obscrvations were carried out to test the keeping
quality of vaccine under laboratory storage conditions enumerated
above.

Observations
Observations are set out in detail under the following heads :(—

(1) Donors

(2) Freeze drying

(3) Titration tests

(4) Keeping quality of the vaccine

(1) Donors :—In view of the various precautions taken in respect
of purchase of goats, there had not been any out-break of infe‘ctlous
discase among healthy goats kept in sheds. However, morta,hty‘of
five percent was observed duc to purulent pertitonitis, non-specific
pleuro-pneumonia, verminous gastro-enteritis, etc. Quite a few cases of
rickettsial infection were also observed. To exclude the possibility of
Brucella infection, sera of 200 healthy goats of local breed were'teste'd
by agglutination test and all were found negative. Where 1. Me!\ten.ms
infection is known to occur goats should be tested by agglutination
before thety are inoculated with virus.

Among the inoculated animals, reaction to eithe.r wet or free;e-
dricd goat adapted virus was satisfactory, though donors inoculated with
frecze-dricd virus reacted about 12 hours later than those inoculated
with wet virus., All the batches did not reach uniformly. Sowe batches
showed very satisfactory reaction whereas others showed milder but
decided reaction. Hven though all these goats were procured lpc.a,_lly
from different parts of U.T., 1b 18 worth while to assess the SllS.COphlblllby
of different breeds of goats to goat adapted Rinderpest virus. The
reaction in donors [rom one to three years of age was almost uniform.
Among the donors twenby percent of goats were found to be non-
reactors, which can further be classified as frank non-reactors, (37.) and
poor reactors (15v.). A 1isc of about 3 — 3°F ubove.the threshold
temperature was considered good reaction. Donors which were etther
pregnant or extremely debilitated were found to be poor‘remctors ot
non-reactors, LThose which were in fairly advanced stage of pregpancy
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aborted on the second or third day of viryg ; ;

: no .
abortion, body t.empera,ture usually dropped down Z“]&TAOP_ With the
donor usually died on the 4th to 5th day. TI Ppreciably angd the

: A hermal reg X .
1noculation in different category of reactors is sef outp(i)rfllscr to virus
figure 1.
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Showing different types of doanr goats
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There seems to be appreciable scasonal variation in the reaction time
and percentage of reaction to the virus in donors, Whereas the thermal
response seems satisfactory in warm-dry months, such a picture is off
set in hot humid months and wintery days of the years. Observations
are set out in Table 1.

TasLe I
Seasonal variation in the reaction of donors.
1 2 3 4
Month Number of goats inoculated l Number of goats not reacting | Percentage

January 578 ! 120 20-7
February 754 | 150 19-8
March 573 | 110 190
April 342 | 12 3.5
Muny 310 i 28 9:0
June 129 [ 16 124
July 337 J 70 207
August 247 i 63 25-5
September ‘ 619 | 112 18.0
October I 363 104 286
November 515 141 27.3
Deeember 742 212 285

Total 1 5509 1138 20%

Freeze drying :—1t has been mentioned earlier that prior to loading
the primary chamber, the material was frozen at —407c. in deep freeze
cabinets. This suppressed frothing and removed the possibility of a
sudden load on the refrigerator. However it was observed that while
pre-freezing for about forty-five to sixty minutes freezes the material
satisfactorily and also allows certain amount of frothing, this if extended
for one hour and half, rendered the material solid and did not froth at
all. Certain amount of frothing is essential since this affords greater
ease in grinding and evaporation of moisture is also quicker. No
variation in the virus titre was however noticeable between the material
which was partially prefrozen and that which was fully prefrozen. In
order to find out the relationship between primary chamber temperature,
condenser temperature and room temperature, some pilot observations
were carried out. The temperature of primary drying chamber during
the course of its exhaustion was checked by placing a Rototherm
thermometer in the chamber supported with the walls of petri-dishes
containing splcen pulp. The observation was carried with prefrozen
material and material which was not prefrozen. Such materials were
lsept in two different units. Results are set out in Table II and III,
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Relationship between
room temperature

TABLE IT

chaml
cm(l pressure
without pre 1
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Relationship between

chamber ¢

emperatuy
room temperature and pressure in ph 1> condenser temperature

: : cnamber wit), Drefrozen material,
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. Condenser C L —
Time Temperature l Teu?gé;ﬁﬁre Room Pressure §
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It will be seen from the tables that as the pressure was reduced,
the refrigerator temperature with material which was not prefrozen
rose to —4° in three minutes and to ~27° after four minutes with
prefrozen material. This points out the heavy load on the refrigerator
added to it when the material is not prefrozen.

In the initial stages of drying the chamber temperature with
material not prefrozen passed on to 32°F after 25 minutes and toa
minimum of 14°T after 1 hour and 10 minutes as against 32°F after
37 minutes and to a minimum of 16°F after 1 hour and 37 minutes with
prefrozen waterial.

With the approach of the time of full desiccation in the primary
chamber, the temperature of the chamber equated with the room
temperature after 11 hours 20 niinutes from the time of loading of
unfrozen material where it was 16 hours and 22 minutes in case of
prefrozen material. The pressure is indicative of the residual air in the
chamber and this decrcases with the final stage of drying. From the
above observations it is evident that in order to prevent material being
exposed to room temperature, since the chamber temperature is same as
that of room temperature at the final stage of drying, the processing
rooms be effectively air conditioned.

Titration :—The observations recorded here cover 118 batches of
freeze-dried Goat Virus prepared during 1955—56. As a routine every
batch of vaccine was tested for safety in guinea-pigs, rabbits and
buffalo-calves. None of these batches was found to be contaminated
with any pathogenic micro-organism. Freeze dried Mukteswar adapted
Goat Virus did not produce any abnormal rise in the body temperature
of buffalo-calves. Maximum risc noticeable was about 1-2°F rise above
normal body temperature.

Every fifth batch of vaccine was titrated either in buffalo-calves
or hill bulls. Usual dilutions used were 1:8000, 1:12000 and 1:16000.
Vaccinated animals were challenged 12-14 days later. It will be seen
from figure 1I and Table IV that there is considerable variation in the
titre of vaccine if the vaccine is processed at high atmospheric tempera-
tures, since the titre of the vaccine falls quickly in the later stages of
primary drying and throughout the period of secondary desiccation.
With not a very satisfactory air-conditioning system, results are apt to
be less encouraging whereas if the rooms are air-conditioned at 60-65°F,
uniform titres are obtainable. Another factor greatly influencing the
titre of the vaccine is the type of donors, either they are fair type
reactors or poor reactors, Such donors are apt to yield tissues with a
low titre of virus.
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TaBLE IV
Seasonal variation in the titre of vaccine
Month Titre =
on | J ——
1:16000 ) 112000 ; 1 : 8000 1: 40
1 1 4600 1 : 2000
N
January . | 12 Batches i — ! - _-“—T__‘-~w
February .. | 13 Batches | — | _ - ' —
March - | 10 Batches | — — - ‘ -
April w. 1 9 Batches — i _ — f —
May - | G Batches | — - - ! —
(;:Hl; 1 Bateh B 3 Datehes _ I Bateh
August ... | 7 Batches - ' ¢ ]’.iltuhcs 1 Bateh [ 1 ]’:f—t_t('i)
Scptember ... | 9 Batches — ‘ — - ( =
October — 10 Batehes . 4 Batehes !
November - 12 Batehes - )
Deeeniber 06 Batches 7 Batehes i — B { —
| —
‘ —

It will be seen from Table IV and fisur .
there is an appreciable decline in the titregof exf:elcifll:\atw(}]]ul:mg summer
advent of cooler months, the steady improvement js l;loticelfiis th‘h the
times however, the results of titration tests are considembela e Some-
account of peculiar type of reaction in hill bulls and b}’ffw]tmted on
It is therefore considered worth while in assessing the titr“ ba o~cal\{es.
parallel tests using buffalo-calves, hill bulls and goats toe Y running
results. Challenging the safety tested buffalo-calves further cjg;‘mte the
results. A vaccinating dose however was always assessed at 40 :;::2? the

Kflepmg quality of vaccine :—Obscrvations were carricd out on the
progressive fall in the titre of the vaccine stored at -20°c. and exposed
to‘ordmary atmospheric temperatures during summer (June). Freese-
d}'led Mukteswar adopted Goat Virus when stored at ~20% wag foﬁﬁd
viableand potent even upto 510 days after storage. Representative samples
<133f‘ f{ee;e-;inod Goat"l‘igsue Vaceine were sent to the Superintendent,
Oi‘?sgglia;)dljsrgdgﬁft bedctnon, Bombay, Superintendent, Sevum Institute,
Ranipet in Jmln)e 1ge5n 4 Cnr;"hlnstltute of Veterinary Preventive Medicine,
receipt. On re(:(:,ipt, sammp f’se were returned by them on the day of
(95-96°F) and titrareq or o or¢ Stored at ordinary room temperature
rated after 9, 13 . )

Sample exposed for 9 days and Wi’t,l z'm‘d‘ 30 days of this treatment.
1A mitial 1: 8000 titre had undergone

appreciable deteri i
o sterioration to the extent ghat even a dilution of 1:4000

was not ilD munising
15 davs " : ults were i - exposure 10T
5 ﬂ:yS. Ihe matena.l exposed fOl’ 30 d&;;(lw(?:;t:;?llc(;lclar;gl cr\tp()bule fOl
¢ ‘ed inert.

It is therefore es ;
sential to trg . . .
ab ~10° to -90°, Tr&nSport s dusport the vaccine on ice and store it

- . . er ordi . .
18 accompanied with great rigk rdinary atmospheric temperature
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Summary
The principles of large scale production of freexe dried Goab
adapted rinderpest virus are outlined. Atmospheric temperature exerts
deleterious effect on the poteney of the vaccine, an d assuch, the production
establishment must be effectively air-conditioned at 60—65°F. Trans-
port of vaccine at ordinary atmospheric temperature results in speedy
deterioration of the product, and as such, it should be transported on ice.
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CEREBRO-SPINAL NEMATODIASIS, 1: SETARIA OF
BOVINES IN INDIA

By
M. ANANTARAMAN
and
D. A. VicTog,
Department of Helminthology, Veterinary College, Madias,

Introduction

In the last few years, considerable interest has been focussed on
the invasion of the central nervous systewr of shecp, goats and horses,
in Japan and Ceylon, by immature Scteria, and its relation to what
has been known as * Kpizootic cerebro-spinal nematodiasis” or
“ Lumbar paralysis 7. Innes (1951), Innes, Shoho and Yillai (1952a,
1952b), and McGaughey (1951) have contributed significantly to an
understanding of the pathological effects of this invasion, from Japan
and Ceylon. Kennedy, Whitlock and Roberts (1952) found in the
brain and spinal cord of two lambs, in New York State, with paralysis
of limbs, neck and trunk, a nematode which was named as Newrofilaria
cornellensis Whitlock 1952. The immature (or adult?) female worm
was located in the nervous system, and the condition was designated as
“ Neurofilariosis V. The pathology of the central nervous system as a
result of nematode migration was comprehensively treated by Sprent
(1955), in which account various other filarioid parasitics associated with
the brain, spinal cord, and the emveloping tissucs or spaces, were also
enumerated.
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Tumbar paralysis of animals has been known in India too, in
several States, but its ctiology has becn variously explained. It ,hus
been encountered, for instance, in goats in Orissa, and in/l;()viucs in

Mys'ore, Madras and Bombay. Mohiyuddeen (1956) has reviewed the
subject systematically, in reporting upon Enzootic Bovine P \rL 1;:‘(1
in Mysore, and attributed the condition to the presence of la,a-L y 0{513
immature nematodes (filarioid) in the cerebro-spinal systeimn e

The present study was undertaken to initiate i irati

. . . 1nvest i
the etiology of the disease in South India, directing CSPCcifl&t;(t)f? 1;_1!50
to Setaria occurring in Madras, enhion

Identity of Setaria in bovines

It was first considered necessary to identif .
present in Madras, and accordingly a few colIe(}zltioz(;ss\l;:,cgrtﬁ Otdbbm'm
the Slaughter-house animals. ‘ made from

Several males and females in the pori Al e )
(Bos indicus and B. bubalis) were obtaiéeeél;gge?:] L;‘va;t‘} of bovines
digitaia, with the ald of descriptions provided by Thi {:ed as( 5
Qarwar (1946). According to the former author, § df_“ ¢ (1927) and
distinguished from S. labiato-papillosa (=8. Cem{) b ':G[gtwta could be
triangular lateral lips in the oral region, and of g Smg I ¢ 'Pl’esepcc of
posterior extremity of the female. These two Ch&r;ctefs 1 knob in the

observed in our specimens from the zebu cattle were distinctly

) A as well as
(Figs 1, 2, 4 & 0), except that, in some specimens {.I_Oll;‘:htilehlt);lffalsgs
atter, ¢

knob in the yaudal extremity was not quite smooth but s

wrinkled. This does not, ab the moment, appear to have o t‘bolncwhat
. o d H . 3
significance. ¥ taxonouie

Setaria

Boulenger (1921) and Purvis (1931) held S. digi . '
with S. cervi, but Thwaite (1927) differel)ltintidg-tﬁ?gi?fm be identical
as mentioned above. Sarwar (1946) made a more d,tr.o-tln the other,
specimens from cattle and buffaloes in India, and C d;l Ed' study of
individuality of each of the two species. He added tesa: I;Shed the
appendages are conical in 8. cervr, and ovalin S, digituty ‘_t le caundal
appendages were seen in the present collections too (Ii ré ;lnéx}r;u' oval
fourth differential character pointed out by him Wasgth‘ t‘ 5). The
spicule in the male of S. digitata was swmaller than that ofd,Lg t_h’e short
had an enlarged anterior end with a neck; the male worms .f;:)'l‘ﬁb’bm;}(i

)

hosts in Madras had spicules which ¢ - ) .
(Figs 3 & 6). p conformed to this description

There is no doubt then that we were deali i '

' ths re dealtng with Setar: i
(von Linstow, 1-906), as S.‘cerm possesses crescent-shaped lzxtem(lbl'dtwmt(6
caudal end of its female is covered with a number of spines itslps’ tdhcl
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1. Setaria digitata irom the zebu (Bos indicus).

1

\ appendage X

Anterior end of Candat

femade worn, region
of
frode.
01 1
shorter . I L {
spicule
2. Setaria digitsta from the buifalo {Bos bubalish
-appradage

Anterior end of female.

Caudal region
of feruule

0-1
i
Sharter

spivule

Cuudal end of male.
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appegdages are conical, and the shorter spicule in the male has a blunt
anterior extremity.

Bhalerao (1935) described the species occurrin
(horse and cattle) ; S.labiato-papitlosq (buffulo an
{cattle) ; S.marshalls (cattle) ; and Setariaq s . i ie
S-e.quina was recorded from Madras, No szgec(itzlsxfr?{s Oxf-e Vgxhtle(él f(z)‘glllz
ovines., The first description of ane in goats was by Bhalerf{)o (1933), on
a female specix‘non from the peritoncum of 5 Hill Goat (Ca ;;a sibé;ic ,) in
Muktegar, which he had nameq ag S.huz: nsp. {= § ltsz'ato: ) é?lom
according to Baylis, 1936). Sarwar (1946) adds abouy, .the’ notl‘ (-zp fa
single female of S.cerviin a sheep (Quis wries) in Izatnagay Sh }?e 1?)"6
has found a male S.digitata in a goat in Ceylon, o PhoRo (1956)

g 1n India as S.equina
d cattle) ; S.digitata

In Madras, ouly S.cervi has been repor
. /S, ported, apart from S pou;
mentxon'ed by Mudaliar and Alwor {(1947), S.(lzlgélta/a was Ii;%z&)ﬂsa,iiﬂ
cluded in it, having been considered identical, 70 present agcoung

would therefare appear to be the first degering: ey e
Madras. PP ¢ hirst description of S.digitata from

No Setaria has been found in ovines by the aut]
earlier or during this study. In their opinion,
occurs at all in Madras —should be less common

thors in Madras,
S.cervi in bovines—if it
than s.digitata.
Paraplegia in relation to species of Setaria

In this country, Lumbar Paralysis is known to manifest itgelf (a)
in goats, as in Orissa, in one of which Innes (1959) discovered lesions
indicative of cerebro-spinal nematodiasis, and b) in bovine§ i‘n
contiguous tracts in Bombay, Mysore and Madras (records ¢ uot‘\:i b
Mohiyuddeon, 1956). As Shoho (1955) remacks, * g, pathos gni iy !
8. digitata is distinct in abnormal hosts (sheep, goats and hot:'g City o
is not evident in the normal host (catle) . Accordingly Wl‘fi‘s), but
paralysis could be conditioned by the invasion of 8. (Z,fgi?at(; ] e ovine
the paraplegia in bovines might be ascribed to S.equing of N rom cattle,
1962) or 8. cervi from goats, although they have occasiongl] Ol):es (Inpes,
in cattle,—if this genus is involved in jt, Mohiyuddcm (l{);r %en found
considers that in the Malnad area of M ysore, where his: A 20} however
horses are scarce and S. equina should hence o ° l}dy Was made,
suspicion. It has also emanated from gy, ObSerme prccluded from
species (S.digitata) occurs in the buffalg g woll ‘&‘On}: bhat the spine
eliminates, in a way, the probability of 4 bubalin St ¢ zebu, which
these nervous symptoms in the other bovineg. ¢ Species Provoking

Would S.digitata itself turn pathgyqy:
in unusual circumstances ? If pot
other ~is the ctiological agent in poy;
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The problem, indeed, requires o critical evaluation of the host-parasite
relationships of the nematode Setaria, and its behaviour in strange hosts.

Setaria spp. are reputed to occur in several abnormal situations in
the animal body. None the less, it is of more than ordinary interest
that, in Madras, S.equina of horse and mule had been recovered from the
spinal column, and S.ccroi of the bullock, horse and antelope from the
cranial cavity and spinal column (Mudaliar and Alwar, 1947).

The intermediate hosts of bovine Sefaria in Japan are mosquitoes
of the species dnopheles hyrcanus sinensis, lvnigeres obturbans, and
Aedes togoi (Shoho, 105%). Many specics of luopheles and dedes, and five
of Armigeres (Aflavus and Aohturbans as adults ; 1. annwlipalpis,
Amagnrus and Adheobaldi as larvae, according to Horsfall, 1955), are
distributed in India. The effective vector among these is yet to be
named.

Future work

Further investigations undoubtedly lie in the direction of experi-
mental transmission of the nematodes, after locating the appropriate
intermediate host for completion of the life-cycle, and induction of
nervous reactions in ovines or bovines with species of Setaria prevalent
in this region. As a prelude to such work, we have attempted to trans-
plant adult male and female S.digitata of bovines into the abdominal
cavity of two goats, and a search for microfilariae in the peripheral blood
is continuing. Results of this experiment will find expression in a
subsequent atticle,

Summary

Cerebro-spinal Nematodiasis or Lumbar Paralysis in sheep, goats
and horses in Japan and Ceylon is caused by young Sefaria digitata of
bovines. In India, it has occurred in goats in Orissa, and bovines in
Madras, Mysore and Bombay.

Setaria from the zebu and the buffalo, in Madras, belong to the
species S.digitata and could not be separated as distinct from each other
on any specific character. lividence has been adduced to show that the
genus is of rare occurrence in sheep or goats. Noume has been encoun-
tered in ovines of Madras. S. cervi is also regarded as being less common
than S.digitata.

Paraplegia has been described in goats and cattle in India. While
bhat in the former may be provoked by S.digitata of bovines, the species
involved in the bovine is unknown. This aspect of the problem is dis-
cussed brietly. Farlier observations on S.equina and S.cervi present in
the cerebro-spinal region of animals in Madras are mentioned as being
of interest.
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CEREBROSPINAL NEMATODIASIS AMONG BOVINES

By
SYED MoHIYUDDEEN, B.Sc., G.MV.C., B.V.sc,, Ph.D.,
Disease Investigation Officer, Mysore Serume Institute,
IHebbal, Dangalore.

| Abstracted from the Indian Journal of Vetorinary Science and
Animal ITusbandry, Vol 26, Part I (March) 1956.

The prevalence of an cnzootic form of bovine paraplegia and
paralysis in some Malnad parts of Mysore State bordering North &
South Kanara Districts and a similar disease of cattle in South Kanara
and North Kanara districts of Madras and Bombay States respectively,
has been recorded by various Research workers. The disease is regarded
as obscure and the exact etiological factors are not known,

TEnzootic bovine paraplegia in Mysore State is non-febrile and
oceurs in acute, subacute and chronic forms. In acute cases the onsct
of complete paralysis is sudden and death results in about 2-3 days,
while in subacute and chronic cases the disease starts with immobility
of tail and paraplegia followed by gradual progressive paralysis of the
anterior parts and the course extends from u week to u month or even
more,
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performance of the above 5 breeding bulls used at the farm are given
below :

Serial | Bull Date of Period of | Nuniber of calves ])O,mi,l n
No. | No. birth. stud at the o o Rewarks,

| farm, Heifer, Bull.’ Total. }
i H
| . ; t . o

1 1 1942 1940-54 20 19 39 Received from Kathia-
| [ war State on 25-4-44,

2 20 942 1949-51 31 30 61| " on 85—+,

3 301827 1950-5 | 8 22 0| "

i Lol 3648 1954-65 5 7 12 Recerved with dam on
i C8-H-1,

5 T 7-10-18 1951 o 7o 13 "
) onwards.
|

* It ix interesting to note that the progenies thrown Ly Bull
No. 3 are about the ratio of 1:3 for heiter and buil calves.

(¢) Calves born at the farm:—Since the inception of the herd in
April 1949 till 31—3--19506, a total of 164 calves was born at
this farm of which 88 are bull calves and 76 heifer calves.
The details are given below :—

)

. | . : v :
Seri ’ . ) DT Total Average birth Average birth
No.ul ! Yeur. } C.IL']l\l](,]u é 1_.1‘(]\13\,) Nutabet of weight of bull weight of heifer
| s l Liives. calves, | cadves indb~ o calves Ity
|

1 101950 2 ! 4 1 6 : 455 478

2o js0st I n 22 507 ‘ 187

3 1195152 6 1 o1 | 27 ; 53-4 51-0

1o lagsass 18 15 33 526 \ 503

5 |19s3-54 18 17 | 531 19-7

G 1054-55 i 8 19 1 578 51-5

0 1955-56 12 | 10 22 j 51-5 172

' ] |

The percentage of male calves born is 537 and that of the female
calves is 46'3 during the period of seven years. It is also observed that
except in the year 1949—50, there were more number of bull calves born
in cach year than that of the heifer calves and on an average there
were 234 births during a year.

The average birth weight of a Gir calf has been 514 Ibs, much
higher than that of the Sindhi calves born at this farm. On an average
the birth weight of a male Gir calf is 529 Ibs. and that of a female calf
is 496 1bs. The details of the birth weight of calves for Sindhi, Gir
and Kangayam at this farm ave given below .—

el | N MUl weight o T | Ay weight
e eadfin by cadf in s, R _
Sindhj e 65 | s 157
Kangayam 1397 ' 16-33 13-5 i1
Gir | 164 52:9 ‘ 490 D14

‘ !

——
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(2) Milk yield

. This breed is one of milch ty
of this breed, as recorded below, is
ab this station.

pe and the milk yicld performance
under the farm conditions obtaining

(@) 4176)‘(6{/6‘ annual production of
gives the details of the tota] n
annually with their annyal miltk

muk :—The following table
umber of cows and heifers

production.
\ T ~ p—
SR Potal No. of cows  \vopa e Numbe
Sﬁ.‘o‘.&l t Yoear. ﬂb!éd’,hc\@crs b the Of’u)wy_n U Total itk ! Average anousl
ginning of the production | milk yield per
—_A_._-__‘__Jil_l‘* ) n herd, ‘ inamilk, inlhx, cow (1bs.)
1 1040-50 9 ‘ | ,
2 1950-51 ‘;6 ﬁj()’ ] TOOT asgu 355659
3 1 1951-52 13 30,0 1561 nga 18564
4 | 1952-53 ¥ o 1S3 a6ump 59611
5 | 195354 55 LT oy 12017
6 | 1954-55 66 o B 108030 11413
7 } 1955-56 51 o 1.9 H21K 18809
! _— - IRY UH230 6023

I

h rn'nmbcr of cows and heifers from

9-56. On an average for the last 7

rd, of which 172 cows were in milk

of 46857 1bs of wilk per cow.

() Milk yield by generation :—The 77 col
comprising the first o sixth ]
stock and 21 completed lacgay

lactations of the first generatio Fir

s%dered for b}le ‘study‘ The aveliazfe(;i;ll: Oy‘;ij,d}?fvghbeep cgn-
Plon stock is 37‘95'2 1bs and that of the t;rqt ’ © fopn a-
38745 lbs, shovylng an increase of 79.3 bs i‘ g_encrgtlon 18
the first gencration over the foundation stockn n;l\lll}(] yxellcll fgr
. ena e

lactation records are averaged the i i
nilk yield is 8819

a comp].eted lactation. This indicatesyxzi)d ;s 22 lbs fqr
performing well and compares v nt his breed is
the home tract,

There is a steady increasc in the
37 in the year 1949-50 to 54 in 195
years 32:0 cows remained in the he
with an annual average production

upleted lactation records
gctamons for the foundation
10 records from first to third

(¢) Lactation period :—The avera i
X average lactag ; :
rgcords for the.ﬁrst generation of cowsg i?ﬁ«);%fﬂ?g . with 21
f)t the fo‘}mdutlon stock with 77 recordy isf;g{-f)a(f.b and that
ing a (?iﬁercnce of 442 days.  The ovepal ?L\‘(‘;ﬂ yay]s, shqw-
period is 290°7 days. ke actation

(@) Dry period:—There are 9 records avail
ration and 57 records for the foundaf
average dry period for al

able for the first gene.

ion stock, as such the
[ the 66 records is 142:9 days.
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The average calving interval as observed for this breed at this
farm is 4319 days i.e., 1 year 2 months and 6-9 days.
(¢) Daily average milk yield :—The daily average milk yield for the
lactation period and the calving interval is 12°7 1bs and 7-7 lbs
respectively.

While reviewing the performance of this breed of cattle, it is
interesting to stndy the performance of other milch breed like Sindhi
maintained at this farm. The following table gives the particulars as
regards Sindhi and Gir at this Station,

: ! “ Ve aver
S R O -y
Name of ! cgvl;?p‘legvd ! ]nctuﬁ;iun ‘ di'\' putrgi’wl | .L-nl\*n')\,;l ( L
hreed. [ lnetadion in .pm{'mf]. o(in days). (l;,llu‘tll.l‘\i) Tactation: Calving
‘ Ibs, ( (in days). i AR ; period. | interval.
R S ) -
Sindhi 3022.2 310 201 513 125 82
~ | I
Gir 3812-2 29007 142-9 431-9 12-7% ] -7
e

From the above particulars, it can be seen that the Gir breed of
cattle during its short stay at this farm, has shown much progress and
can compare well with Sindhi. The milk potentialities of these two
breeds appear to be same and there is every indication for improving the
Gir breed at this Farm by careful breeding and management.

(/) Dry cows :—While depicting the above picture on the per-

formance of milk yield of this breed, it is necessary to know
the calving efficiency of the cows at the farm.

The following table gives the particulars of dry cows and cows in
milk maintained annually.

Total | Nwmber

Seri Jummber of | DPercentage of ~ Percentage of
b%r(x)al Number of cows I‘\h"l;'nlf\\'s. i cowxin 15‘111;. : dry cows,
) of cows. in milk. : | :
1950-51 272 156 116 %7-& 12-6
1951-52 30-0 183 11-% (’1'(_) "’7(_) 0
1954-53 | 384 217 -7 647 35-3
1958 -54 38-G PRI 154 (rQ-,I 399
1954-55 32:5 16-9 156 52-9 i8-0
195555 280 17:0 11-0 60+ 39-3

Since at the time of the purchase of cows and heifers in the year
1949—50 they were in different stages of lactation, the remaining
periods from 1950—51 to 1955—56 are considered. It is seen that
the percentage of cows in milk was more than 60 in all the years
except the years 1950—51 and 1954—1955 and on an average during the
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last six years 59-3 per
that this breed is quite
at the farm and is cap

cent of animals remained in milk. This shows
adaptable to the management practices Pwmiling
able of showing good efficiency as regular breeders:
(8) Particulars of Gir cows wj, .

of milk 1 o ich yielded move than 500 1bs.

single lactation.

Serial | Cow ‘ —
Seria ow Generati 1 :
No. | No. | Nuuber, | I“‘"{,&tmn Milk yield for the | Daily average
RS 1 No, lactation in ibs, yield in Ihs.
S | l
12 :7 Foundation stock, 2
) 19690 ‘ 18-8
3 12 ” 3 183404 §
3 ? 1348 13
¢ 113 ’ } 1594-0 16-1
5 | ” i 16658 16-7
7) | 3; ” 4615-8 ‘ 143
T 2, " 3 UR882-H I 23.6
8 4 ” 5 95306-8 1 241
¢ 29 " i 1586-5 11-5
i(l) 27 ", 1 53978 141
] 28 ” 4 4908.5 17-0
12 30 " ! 55030 % 131
ﬁ 31 " 5 5843.0 1449
32 . 1 5759.0 15-2
| » ! 5330.0 | 137
17 3 o ! (53(1)(7,7'H ‘ 126
. noo . 368 12:6
{8 gg First generation, ﬁ 4955.0 “ 1:;-(.;
] " ) 58628 ¥
: 1 183
jg ig » 4 6081.0 | 14-8
Foundation gto 3868 i
- b 1 ) ck, 4 6863.8 1 17-1
22 i First generation, 3 6182.0 X 1141
; 5210.
21 | 55 . 2 204 e
?5 59 " 9 7089.8 lzl;‘j
26 | 60 " 1 4657-0 196
4794.8 121
From the above table it ig ge

3]
cows in the herd so far, 26 animglg B that oug of

. the tOta,l ()1 f‘(' 'lkin(
ave y] 1] L ob 111 o

Gir cows.

(h) Milk yield of cows distributeq in d

Nunh Lerent groups.
i \ .
Serial | Milk yield in Ibs. °T of aningin
NO. Foundation stoe - .
L stock, l Firgt, genm-%f Totul.
—_— Lo,
1 Below 3000 5 T
2 Between 3600-4000 8 7
3 Detween 4000-5000 | 19 :, 1:_;
4 Between 5000-6000 | 7 % 1.3
5 Above 6000 lbs. i 3 3 }(,)
- T T T o ~—\(,
Total 33 } 2 §
\ |
e —— ‘ o

'Month- War Particulars about the Birth of Gir Calves at the Livestock Research Station, Hosur from 1949-1950 to 1955-566.

GIR BREED OF CATTLE AT L.R.S. 1IOSUR

14 4
el
-
~ wmow = - =
E I e B 5 B A o« < 5
S
=1 o R
AR R ——
:.) i — S -
S =
S | . =
50 ;
:;:QJ. ; — — — Ll — w
HE S e
= P -
pm' n
<
= o 3
b 2 T
59 - -
=S R A
e ;
N&) P R ! <
e — \ -
Em l L= 1
fj —
= .
59 - | -
e U
© — — - “»
: W
5 bty
M 2
~ <
QO - ;o wm <o
3 -t
M. T
@] moom o= o
. o A3
. -
e =
) -z
[
£S: — ~ — [
m —
Q i e} — - — (3o
i 2
I aei -
3 i
('). — — — — — — o)
L B [
< — — — )
. - o
Ee o %
v, <+
o [ s}
A -
i ) -
=@ - N -
&0 _ =
= .
r~ - -
41Q — — -+ —
28} [
CJ - ey = T e - o
[2Ran] - <
= <l -+
= . =
=0 — D — + o
= A
) 3
9] - - -
s o~
g .
= . — =
- - “
(f: — o~ 1 it
A _ T
e c1
S| e w - ” o -
[Sean - =
= " A
?‘C)- — Lgal ™ el — s
& -
< e —_ -
. -
~ e
B -
24 . — =
-Q -+ e - =
A S
ER
— o1 on ~ w o) + 0
. R 3 w B o B B 8 =
= ! | | | ! | | =S
< o © = ¢ m =+ 0 -
@ Foown 0w 0 — = S
gl S o o o6 o o < s 5 9
— i iml - Laal Lm} Lo 5 = 5
H D A

179



180 THE INDIAN VETERINARY JOURNAL

(3) Season of calving :—

With a view to find out the season of calving of this breed at this
farm, the details of 164 calves, born at this farm since its

inception, has
been tabulated above.

It is observed that more concentration of calvings occurred during
the months of April, May, June and July and less concentration in the
months of January and February. These findings go in accordance with
the calvings of Sindhi and Kangayam breeds at this farm,

(4) Age at first calving :

Particulars of age at first calving of Gir cows at Lavestock
Research Station, Hosur,

Serial Cow ¢ of birth ’ Dat Sret enlvi Age at fivst eplvine
Nutnber. No. I Date of | ¢ ab first calving, 8 . l(iutyc:h ing
1 | 28 5740 15—4—50
2 29 14—9—46 95550 {gfzg
3 i 30 1-10—46 24—8—50 1423
4 | 32 28—12—46 18-—4—51 1572
5 | 33 18—1—47 18—10—50 1365
G | 34 28—3—47 27—6—51 155.
7 P36 5-10—47 4—7—51 1?5 2
3 | 38 3--6—48 6-12—51 1oo8
9 ! 89 24-—6—48 16—4—51 102(1_)
10 L 40 5—6—48 31—12—51 130
1 41 15—11-—48 25—12—51 1'134
12 I 49 24—3—49 25—3—52 10-{);
13 L4600 18—9—49 6—7—52 oo
14 oar | 7-10—49 15752 1015
15 boas | 5-12—49 11752 949
17 50 11—4-—50 19--6—52 A
18 51 18—4—50 2—G--53 oo
19 52 1—5—50 6—5—53 ”31
20 54 25—5—50 6—2-—53 ous
21 55 9—06—50 3—8—53 1'151
22 57 3-10—50 30—11—53 A
23 58 19—10—50 2—5—53 934
24 59 21—3—51 12—2—54 1059
25 60 18—4—51 12—4—55 1435
26 62 4—7—>51 16--2—55 1823
27 63 10—7—51 27—9—54 1158
28 64 10—7—51 10—10—51 1138
29 65 2—8—51 14—4—356 1717
30 66 25—10—51 | 24—5—355 1505
31 67 3-11-—51 ‘ 28-—5-—55 1997
32 68 11—11—51 ‘ 1—1—56 15-12
33 69 27—11—>51 10—7---55 125
34 72 12—17—-52 18—8--56 1345

From the study of the ‘above particulars of 84 Gir co .
calved for the first time at this far.m, the average age gt ﬁrsv:S vglzh‘xch
was 3 years, 4 months and 12 days t.e., 1227:09 + 7308 g calving

. ays,
Sindhi and Kangayam breeds of cattle maintained g4 tgiz ff; (r)rf :lﬁe
e
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average age at first calving has been recorded as 1275 days and 1372
days respectively. Though the Gir cattle are massive in appearance
and are of heavy type, the age at first calving is comparatively earlier
than the other breeds at this farm. Thus apart from the calving
efficiency of this bread, they obtain early maturity also, thereby indicat-
ing the economic utility of this milch breed.

(5)  Colour characteristics of Gir cattle :—

The colour characteristics as observed of the Gir herd at this
farm, comprise variety of colours of which red, white and brown are
the predominant colours in different combinations with mottlings
and in patches. The entire red colour was scen only in four animals,
(one bull and three dams) which were purchased animals from the
Kathiawar State and only one of their progenies in this farm has
thrown an entire red calf so far. Out of the 164 Gir calves born at this
farm, a major portion comprising of 78 calves was of red with white
patches only, 28 with white and red patches only, 16 with brown and
white patches only, one calf with solely red colour and the rcmaining 41
calves were of mixed colour of red, light red, white, dirty white, brown
and grey mottlings and patches. For all the 164 calves, the sires used
were only five and the colour of the sires is given below :—

Bull No. 1 Red with white spots.

Bull No. 2 Red with white spots.

Bull No. 3 White with brown patches and
legs brown,

Bull No. 4 ... Red with white patches.

Bull No. 7 ... Red.

The Dams that were mated with the above sires had mostly red
and white patches; or very few white and red patches or brown and
white patches or white with brown patches. Since three bulls with red
and white patches in colour, are mated with a major portion of dams
with red and white patches, more number of calves with these colours
are thrown at this farm. It is very interesting to see the 13 progenies
born to the Bull No. 7, which is solely red in colour. Qut of the 13
dams mated to this Bull No. 7, 11 dams were of red with white patches
or spittles and two white with red patches. None of the progenies were
of red colour solely ; 9 progenies born to the 11 dams of red with white
patches, acquired the colour of brown with white patches, one with
and brown spittles and one with red and white patches ; 2 progenies
born to the dams with white and red patches acquired the colour of one
white and brown spittles and another red with white spittles. Thus a
good number of progenies born to Bull No. 7 have acquired the colour of
neither the sire nor the dam. This indicates that these varieties of
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colours, occuring in the Gir broed are i
: : arc imherent characteristics of the
:)Llc:ed.l It may also be mentioned here that sonye changes in L(ho colour
ake place, when the animal after birth regches the ndult stage
(6) Disease position. ( T
The Gir breed when purchased in 1949—

80 as to get themselves acclimatised
§ 8 to t
months after their arrival, it wg he !

this herd were affected with Bru

90, were kept separately

arm conditions, A few

s obs , ' .
served that some of the animals in

cellosis ; ;
adult ani S by ; » 8 such between 1940—50, 7
imals of Gir breed which proved positive f(c)r1 B:‘(l)lt‘,cj)](),!-sis

were destroyed. H -'
A roy Hence barring the ahoye destruction of .
ere were only 15 deaths among Gir o on of seven animals,

years. Out of these 15 deabhes © attle during the period of seven
among the young stock.  Of 11 WO were among yqy)g cattle and thirteen
Johne's disense and th.e ot }e:itwo deathy aong adults one was due to
stock, eleven death ) -él e to natury) causes, Ao 'r tl( l\ oung
p ath,s' o : 's occurred in calves below one' A [llg,. 1¢ young
dfle to ttl?e cg}ilgeogléup‘below bwo years of age. The )d(y.‘.utlo‘ :l'g(:‘ wnd LWllo

non causes such gg SOy e 18 Were mos.t y
ete. Vs, Peritonitis, Cystitis

From the above disease posit:
. v ) .pOElthD and with a pou:
T'ttiik O’i‘h(iﬂl'cattle’tllqt can be said, the Percentag, :flUVlC\V ()‘f th‘c total
ittle. S 18 another reason to shoy, that ¢ wortality iy very
on this farm is satisfactory, ¢ health of Gir breed
Gir breed at the Dt. Livestock F
. o . . ar ;
T}.ns farm is situated in the Malnaq &re;’gflggl(:h(‘?(i
mxl.es ff'ox.n Mangalore. It covers an 48 Kanara D, ahout 40
which is in the hilly tract. The raingy)) in thi 8700 acres most of
to 200, 18 area vanges from 150"
The foundation stock of Gir b,
. eed
l.{e.search Station, Hosur on 11—9_,51’e OYu;e:;nt t
ta%m, mainly with t.h? object of studying jtg y Obing this breed at this
rainfall area. ;I‘he original stock transferreq t,}?'pt&blllty in this high
cOWs, one bull and two bull'caJVeS; since thels farn, consisted of six
increased tg a str}angth of 12 unimalg 3t the o n t_he stock hag steadily
there are nine heifer calves born to the Six og nd of 1955056, Though
none of the progenies has calved (il now Ws of the foundation stock
milk yield _perform:mce of this breeq ' *study on th\c’
the foundation stock of animals transfermd r won iy conﬁm'.d only to
) '0 ‘ ' )
There' are only 13 completed lactation r;l; IL‘Iosm-.
study at this 'farm fmd th'e average i)k Vel ordy Wailable for the
average lactation penpd of 324 days, The aver 18 45101 Ibs. with 0
animals, as observed, is 124 (1&5'75, With the I'eSu?fe dry Period of (hege
448 days. The per'formance of this breed o4 this tthe'c;mlving interval is
ratively good. This can partly be attributeg g, tg ation is 414 compa-
¢ good nucley
$ gtock

uth Kanara Dt.) :—

rom the Livestock
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transferred to this station as foundation stock. But it is also gratifying
to note that during the short period of five years, this breed has been
able to adapt well to the conditions prevailing in this area.

Conclusion : —The performance of the Gir breed of cattle at the
Litvestock Research Station, Hosur, and District Livestock I'arm, South
Kanara compare very favourably with that of the Gir breed in its
howme tract of Kathiawar. It is said that the average milk yield under
well managed conditions varies from 3,500 lbs. to 4,000 lbs and the
calving interval is between 14 to 16 months, whereas the average milk
yicld of this breed at Livestock Liesearch Station, Hosur is 3,812°2 Ibs,
and the average calving interval is 14 months and 12 days. The average
lactation period is aleo Y months and 21 days, as compared with the
lactation period of 8 to 10 months in the home tract. As observed at
this farm they are regular calvers with an average dry period of 3
months and 23 days. The heifers have calved at the average age of 3
years and 4} wonths.

This breed is thriving well at this farm and gives much scope for
development in the State. It is also observed that the introduction of
this breed, which has great potentialitics for milk yield, is a step in the
right direction.

TUBERCULOQUS MASTITIS IN INDIA
By
G AJINDAR SINGH AND B. R. SEx Guprra,

Indian Veterinary Research Institute, Mukteswar-Kumaun.

Kven in countries where tuberculous mastitis is considered to be
quite prevalent, its incidence is usually low, and only 0-5". of tubercu-
lous cattle are found to excrete bacilli in their milk, Mention of the
occurrence of this condition in Indo-Pakistan sub-coutinent has seldom
been made, records, mostly incomplete, being few and far between.
Ware (1940) makes a passing reference to the existence of “ records......
of about half & dozen cases of tuberculous mastitis in this country ”,
but no more than four of these could be traced in original after a good
deal of scarch and it is felt that Ware’s cstimate is at best only an
approximate one. Mills (1898-99) seems to be the first in India to have
recognised the presence of this condition ina cow. Gloster (1914)
examined 101 samples of milk, principally from individual cows, with
consistently negative results on biological tests in guinea-pigs. In a
case of gencralised tuberculosis in a Jafferbadi buffalo cow at Poona,
Naik (1932) found nodular lesions in the udder as well. Mention of twg

S
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cases of generali losia @ :
Farms \{E’ith ?1éﬁjie<1§ubefcu1051s 1 cows, belonging to Military Dary
Indian,VeterinatyeR;s:aOL vﬁlimnttf 18 found in the annual reports of the

‘el Lastitute for the venr g ( 41
The Indian Counci : N e yours 932 43 and 1940-41
tion of Tugel‘:lc?lcl‘c}s?: Aglgcunu“” Research scheme for the ¢ [nvestiga-
record, in its report folh:nl‘.)i{)hncs Discase of Aninals® ulso places o
a milk sample from g §; h'-—42’ the ixolation of tuberele bacilli from
the finding of cvidence y leal COW reeeived from  Jaucknow as also
of a cross-bred cow frox(i; It)ub‘“'clllosis in u specimen of  udder

: eshawar., The g ;

mention - . i : ¢ same  ropor :ontains
s q of post-mortem CXaminations op 313 cas bort  co 18
1n bovines, the results of which Sl cases ol tubereulost

tuberculosis in the majority of Lzlscsl-‘jco;-dcd as follows :+ “ [Ovidence of
. 2ases 1y f 0 . . .
and bronchial glands s tound nuinly in the mediastinal

Jproncnial  glands .. Mesentor. 'nl;
and is usually Secondary  tc eslzrslit((),;lc‘glumi infection iy frequent
sbdominal organs, apart from, the i”tc:tirllzqtho chest cavity, .. The

affected. Tuberculosis of the mammary g and peritoneum, are rarely

cases,””  Mallick s rasaral oo g ary glands is seen iy 9 he
il i ) Agg,amwal and Duyg (1942) failed (o s of t

with any of the specimens of atled to infeet guinea-pigs

milk from, |

Awmritsar, two of SRR 1101 tuberculin positive o . in
) which showead ever clinion] o dome O} )hll.lt\'(,' (,0\'\11; 1

E nastitns, ey

opined that it CessaT .
p[;eventinzr ﬁ;g:; zlnnfncj.essuy to boil milk before uge, less it be f
Under the Tub cetions other than tubcrculo-ﬁ" 1{1 ess 1t be or
.lkel e Tu erc1.110515 and Johne'g Discase ol 818, c.g. brucellosis.
mi dsa,mp'les fr'om 339 t}lberculin reacting cowg at,c-l;-m referred Lo above,
jecte to 1?1019glcal tests in guinea-pigs during 1943 11:;; 1ur'ms were sub-
negative findings. In‘ma.y !oe noted that thig work 50 with uniformly
Gov?rnment fa,rn.ls. '(d civil and 2 military) which \Vus. conducted on
after and the possibility of a cage continuing op fthWem better looked
advancgd stage was very slight. Mohay, (1950) igo] N Premises to an
from milk samples of two goats out of 5 oy, of ‘_a‘t‘ed Aeid-fast bacilli
more case has recently been observeq by Sin hd.jz ¢Xamined, Ope
they have found the causal bacillus to be of bOvign et @l (1956) in which
made interesting observations on its € type, and they have
Dsmission,

bathogenesig and trg
The incidence of tubercle bacilli in e .

investigated. Joshi (1914), cited by D&t?;al(ll‘gg{);mlk h
examination of Bombay milk and though out of 674 ’s tade g systematic
acid fast bacilli, none proved pathogenic tg the gl?'i’:?es. 47 Sf}ovyed
work conducted at Bowbay, Calcutta and Madrag |, Ltzpllglg{. ‘bxmllar
Indian Veterinary Rescarch Institute yiclded negative };‘esuolltsels 4t the
on one or two occasions, no attempt at typing seeuq to h
made cven in the few instances where cultures of acid.fagy |, Ve been
been recovered from milk, though as explained below, thig is Z’CIUI haq
essential for establishing the authenticity of a case of tu,oxtzremal
mastitis. Sreuloyg

a8 also begn

Except

~
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The importance (role) of typing

The importance of typing the causal organism in an investigation of
any affection caused by Mycobacterial species has long been recognised.
In recent years, Stuart of Harvey (1951) have described from three herds
five cases of udder infection with acid-fast bacilli other than Myco.
tuberculosis (3 Myco. lacticoln and 2 unidentified) where the lesions
resembled those of carly tuberculosis, both macroscopically and
histologically,  Thirty-two such cases have also been recorded by
Tucker (1953) in the U.S.A,, where bovine tuberculosis is no longer
menacing.

In the cvent of obtaing cultures directly from milk, without
establishing simultaneously the presence of discase in udder, determina-
tion of the type of organism assumes greater hmportance on accoug of
the frequency with which acid-fast saprophytes are met with in the
animal environment, besides the possibility of milk samples getting
contaminated with tubcrele bacilli from extraneous sources. Joshi’s
finding of acid-fast, but non-pathogenic, bacilli in milk is of particular
interest in this connection. The little information supplied by Mohan
in respect of the two organisms recovered by him from goat milk does
not amply justify their being reckoned as tubercle bacilli,

Apart from the indentification of tubercle bacillus regponsible for
mastitis, typing also aids in assessing its animal and public health im-
portance in so far as the avian type is relatively of lesser significance
from that angle. Avian infection in cattle is usually retrogressive and is
important because of its interference with tuberculosis eradicatior} pro-
granimes by producing false tuberculin reactions. The few available
records of avian infection in human subjects indicate its low pathogenicity
for man. Since the isolation of fourteen strains from clinically normal
udders by Wolters and Dehmel (1931), three cases of tuberculous
mastitis caused by the avian type have been recorded, one each by
Timoney (1939), Ottosen (1944) and Stuart and Marshall (1952).

Pathogenesis

A roview of literature indicates four possible portals of entry into
udder tissue by tubercle bacilli.

M’ Fadycean (1889) is “inclined to believe that in most, if not all
cases, the blood is the vehicle of infection’” and remarks, “so faras I
am aware there is not on record any case in which the udder lesion was
the only cvidence of tuberculosis in the body.” In such instances the
affected quarter or quarters will, depending on the amount of infection
being heavy or slight, show respectively either lesions of uniform age all
over or the oldest oncs in the centre. The supramammary lymph gland
will get affected later than the udderand will thus present younger lesions,
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GoJA (AMARANTHUS SPI .
RESISTANT EVER-GREEN.. 3 gos) LINN)—A DROUGHT

N—a USEFUL FEgp FOR SHEEP
By
C. 8. Sivoy, M.sce. (Ag,) and D, C. dosur, v ge (L're),

Department of Nutrition,
U.p College of Veterénary Seeence

€ Animel! Ilus()(mdr_l/,
Mathyyg,

The development of sheep i
. P industry for iyox: ¢ ical
Production depends on adequate nutriti()),n.mPmm(lmum i ot the e

i : . . taper feeding of the ewe
iur;?ggo:gssgels:?xﬁ)on cpen'Od L puticalar appoqg 14 1, Ver; necessary.
husbandry Vario::s }l))itelclisls faf Pre-requisite fop successful sheep

in 0° torcign sheep haye been  imported
recently in thig country, mostly frop, Australig, Wit} . ) ove
the local breeds. S 13 View to improv

The importeq 4 ;
it well when large
quantities of concentrates. It becomes Recessary o tilu:s'ntofe(flczg tl:lcic

animals with gg much as 9 jpg, entr i

Procedu're V‘fhich i8 obviously bey(Z)frl(;I;geC:é)oL:s:tl‘&.m e e oach —a

farmer in this lang, He it of an Hrense
Proper development of pasture in this

beset with many practical difficultjeg, l

monsoon ; and secondly, very little

chemical composition ang nutritive

tree leaves that are hormally foupg in
most ;

absence of such knowledge, it is difficuly 4 de(t)irxﬁliz ;(Lreis.' In the
flora should be encouraged in particyly, localitieg ¢ Which of the

We found Goja or Amaranthyg g inosus, T :
resistant shrub, commonly foung even y . I.Igl:;n’diizixld t‘g“_’_“sht
well in the western tract of U.P. angd ¢ cep relish g S,l tuvmﬁ
although cattle do not refuse the 8ame. Thjg plant gives nP al? dVYe
green feed throughout the year and & AN abundant,

) a2to 2y ¢ i
thorny variety of Goja, found commo T poct bigh plang of gy,

nly {

The nutrients cowposition, distributj Y of U-.P”' ls reportgd below.
various parts of the plant, the Palatability of ¢
values of dry matter comsumption, the g;
nutrients for sheep, the mineral balance studies,
digestible nutrients in the plant with those

' have 5 very short
18 known about the habitat,
value of the 8rasses, shrubs gand

feeds, ate given in Tables I 4o VI. on greep
Chemical Gomposition
The chemical analyses have been dope accordip,s
(1950) edition and Talapatra, S K, Ray, § (1 10§ to A.O.;\.(:'

The results are shown in the following Table and Sep, ) C (1942,
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TABLE 1

ti 107 : wet Dasis.
Chemical Composition of Goja on dry and

i " On wet basis containing

On dry basis 25-6 per cent Dryv Matter
Constituents. (pex cent) = (per cen

i . 113

Crude Protein l 1%% 8045

Truc Protein 1‘ 1 063

Amides = ("f 156

Ash r 15495 0-64

Bther Iixtract ] 2ol 519

Crude Fibre [ 2())"“) 10-7%

N. frec extract 1~;12 15-97

Total Carbohydrates (’-“fl 053

Calelum (Ca) 2-28 0-07
e o > 0-28

Phosphorus (P) : 0-00
Total Sulphur ($) 0-37,

The chemical composition of the‘shrub during the mon.thtltl)f
March, when no other green feeds are available, has been shown in ‘e
above Table. It may be seen from the dafm that the shrub contalnsng
much protein as can normally be found in most of thehlegumes.f o
sontent of fibre is also definitely lower than most of the green fe f
Tt is high in calcium as the legumes are, while the content o
It}; . }?jru]s]?s comparable with any legu‘minqus feed. The content c?f
D in indicates that the non-protein nitrogenous compounds are
vors pmtelg t 17 per cent of the total nitrogen. The amount of sul[.)‘hqr
ron IOW'ﬂ (Z}u Stilff shows that in its content of ‘“O_t‘?’] sz}lphuz‘ it is
pms;ﬁfﬂlfllo wliﬁth‘ such feeds as cotton seed meal (0-46%), linseed meal
compars

: 1 (0-455%).
(0-38%) and soya bean mea . |
i : rotein, calcium and phosphorus in

istribution of the crude protein, cal 0 a0y . 7
differelrll;h;m(ilss 1:)f the plant has also been studied and is shown in the

Table below :—
TaBLe 11

Distribution of Protein, Calcium and Plzosp{zorus in
different parts of the plant (on dry basis).

i . Ca) Phosphorus
. | Crude Protein | La-lcll}llx}‘ltlh) (P
Particulars I tper cent) i (per ce (per cent)
| -
- |
: 1 2.8; | 1-56 0-48
Inflorescences with seeds [ f;g% | 2.35 O'Z%
Spiny sub-branches 9551 ! 2,_71 8?5
é‘f;"“s L 100 z10 o1
n 13 RS,
Whole plant | 161 i
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e of protein.  The content of phosphorus
leafy portion of the l y high and is comparable with grains. The
Plant has a protein composition similar to thab of

an oil cake. Uplik
. ¢ ot ; H
cent of protein. her plants cven the stem contains over 10 per

Palatability of the Shrub as measured by the
dry matter consumption

TaBLe II1
Dry Matter Consumption.

Animal | Body
y Wt. | . . I
number (L. ‘ plg f;);?ﬁl)n)(:d '1 I).“), consumed per 100 ,
. . body wt, () Avernge (Ib.)
1 T e——
2 ?} 2.2 . T T
3 76 2.3 27
4 a6 21 3.3
} +0 ) 273
————— -

ey consume about 27 Ib:
'8 considered very satis-

For the purpose of ey i
body weight of 81 IE. Were taki?i?iibigpr aduly sheep of g average
fed for a suﬂi_ciently long period of aboug %glznt&l 8ubjects. They were
any of previous feed. After this pre.oy er'ays ¥ rule out the effect of
faeces were collected quantitatively usinlé SHne.nt&I beriod, urine gnd
gears for tl?e collection of urine and fagceg. %ehcm type of metabolism
was done in .a,gcordance with the technique follz *Mpling of the excrets
Animal Nutrition, Indian Veterinary Researchwed at the Division of

The samples of the feed and residue were collg,lclt,s t(i]tute’ Iza,tnaga.r
o .

analysed. Scparately

The digestibility coefficients of the Dry Matte
True Protein, Ether Extract, Crude Fibre, N. Pree Er};t Cruge Proteip
Carbohydrates are shown in Table IV. raet ang ’I‘otaf
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TaBLE IV
Digestibility coefficients of the organic nutrients.
Animal Intake Voided in Amount Per Cent Average
number (gm.) facces (gin.) digested (gu). digestibility g

Dry Matter

1 971-80 461+20 510-60 52:54
2 103980 4%2.50 567-30 54-56 54.55
3 951-10 432:10 519-00 54:57 i
4 808-60 390+60 508-00 56-53

Crude Protein
1 155-03 16-50 108:53 70-00
2 166-38 47-50 118-88 71-45 c
3 151-58 42:13 109-45 72:20 12-42
4 14786 36+13 111.73 76-03

True Protein
) 125-03 11441 81+52 64.73
2 135-96 46-21 89-75 66+01 66-6
3 122-88 41-01 8127 6613 61
4 11555 35-15 §0-40 69-58

Ether Kutract
1 23-23 12:04 11-19 48-21
2 25-20 11-25 13-95 55-35 53-08
3 22:64 11-37 11-27 49.74
4 21-23 8:70 12:53 59.00

Crude Fibre

1 194-09 124-62 69-47 3579
2 208-34 131-59 76-75 3684 36-31
3 189-37 122-67 066-70 35-22
4 178+46 111-75 65071 37-38

N. Free Extract
1 420°05 170-18 249-87 59-48
2 446- 34 162-82 283-52 6352 62-20
3 412-06 157-41 25465 61-71
4 39072 140-38 250-34 64-07

Total Carbohxydrates

L 614-14 204-80 31934 52:00
2 654-68 294-41 300-27 55-03 54-04
3 601-43 280-08 321-35 53-43
4 569-18 252-13 31705 55-70

It may be seen from the data that the average dry matter digesti-
bility of the feed is about 55 per cent, as is normally found in most of
the green feeds. The digestibility of the crude protein, as shown in the
above Table, is comparable with any leguminous feeds. On an average
the animals have digested over 72 per cent of the protein present in the
feed. The digestibility of true protein indicates that the feed is definite-
ly low in amide nitrogen. The digestibility of the ether extract is also
more than the average green feeds, this is because of the fact that the
seeds of the plant contain some oil. As is normally the case with high
protein feeds, crude fibre digestibility is low, about 36 per cent, while

that of N. free-extract is high about 62 per cent,
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The balance of

- Caleiy
shown in the following m

table Ph(’ﬂphorns

and  Nitrogen has beel

Calcium,

721 balanees oy ‘oja feeding.
Animal Intake W wnder green Goja f'ml_——'g——

T
Phosphorys and Nityp,

number (gm.) aecny ) Oi‘.lf‘d in Totul Palance
T T e L w(l\’lll.) rine voided o)
- CAgnyy ) (k;/l_
1 2239 2 Calm'um ((',,) CT T
[y - -]-
é 3;:?2 ‘“'3é o-0v 21419 + 170
4 2118 108 008 san o
773 U 19.97 + o
0:07 - 9,38
17-R¢ AL
1 2.68 ) ]'lw.v].ho,,ns (1) ©HO +
2 e
3 32’; 383 0-04 2:97 - 029
4 2. 2.77 0.04 20y 0-08
46 2:42 002 :;.;-4; 017
. 0-02 .;;1 _f__ 002
% 24-80 T4 Nitrogey, B
2 26-62 4 165,
f‘: 24-95 (7):2(4) ngf '.ij(', 4 081
2366 578 16-70 T b
1y 234y + 0
rPhe data shown ig the aboye - . +2e
- kept virtaally on iti ve tab

€ indicate that th ; be
balance. In the case of ph Um (Cy), Phosph, e anmml.cnn
animals No. 1, 2 and 3 ig I;bC;sphorus (P)q slig bhorus (P) anq nitrogen

S erved, ht Degative balance with
ome Practical
. From the average digestibiljy °"Siderau‘,ns
in the feed have been ye

Oeffici .
Cil"t].culated s C;ﬁ;;l[tls, the digestible nutrients
whivated legupgq (Sen 19?3];05’ With some of the
Tabry VI )

Digestible nutrienss i termg o f 10
Di 0 lb. Of green Stuﬁ*
Particulars D:C-P. ﬁg' tT_rue Protein \___
(b.) 1‘('-ilbe;n equ(lvalent S. B,

T.D, Per poung of
1b.) (lb,) (lb,I)\I' o green stul

highly recommended ¢

T Ca. P,
Goja 2:99 2-30 2665 1009 (gm.) (gun)
.28 .
12-
Berseem 2-82 — — 11-00 #3s 289 .3
12.9¢
Lucern 3-18 - — 930
" 1160
Senji 2-52 - — 10-30 -

1280
* 25.6 Per oent Dry Matter, \
% is quite obvious from the data shown in the 4,
s compuralie wich wovs from ! OVe Table thag i

From the data shown in Table IIT, it

is clear th
are capable of eating about 10 to 12 Ib. of g 2k 10

reen feed Whenofelg .as; (lngp
-l

- - - x
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which should supply a minimum of 0-3 1b. of D.C.P. (eqmv:le‘nt;'on 2 :g
2% 1b. of concentrate mixture) and 1.5 1b. of T.D-N. 1c(§011; i riore
I\fational Research Council standard, the above rr{itxon sblgu?\I ;2 r
than enough for ewes requiring 0°17 1b. D.Q.P., 17 l'b. T.D.} .,f IOOgIb'
calcium and 2-5 gm. phosphorus. Even with breeding m?inlsb ) 0 m.
body weight requiring a maximum of 3:6 1b., 0"24 11{)., 2 d., 0 gho.
and 8'4 gm. each of dry matter, D.C.P., T.D.N,, Ca'lcmm1 ‘zfn p‘ %OS-
rus, therc appears to be no shortage of either protemn, ca g{ullln or pver-
phorus. There is, however, slight shortage of energy whic fc;tln I}tl-,
nearly be made good easily by introducing aboqt one popnd ) ay.t
may thus been seen that under the existing feeding practices, a,bouth WO
pounds of concentrate mixture supplemented by calcium should have
been required to satisfy the nutritional requirement of the ram.

It has, however, been observed that when sheep were fed with
large quantity of the feed, sometimes the pellets are not formed, as may
be the case with any succulent green feed, when so fed. The a}xthors
have seen that under such circumstances a little of the dry stuff like oat
hay can very easily correct the condition and proper pellets are formed.

Calcium and Phosphorus Nutrition of Sheep
under Goja Feeding

It may be seen from Table I, that the mtip bet“?een calcium (Ca)
and Phosphorus (P) in the feed, though not as “'nd.e as is normally f01.1nd
in many leguminous feeds, even then such a ratio is considered undesu'-a-
ble in the case of dairy animals (Talapatm and Barsaul, .195(?)_ But in
the case of sheep authoritative opinion (Marston, 19'49? inclines to the
view that a wide calecium (Ca) and phosphorus.s (P) ratio in the diet is qf
little consequence almost at any stage of their hfe,. provided the mini-
mum requirement is satisfied. From th{s stand point, sgch feed seems
to have no drawback, because when. Qo;a forms the major bplk of the
ration, it is expected to supply th}a minimum phosphorus requirement of
the sheep as has been shown earlier,

Summary

Goja (Amarantus spinosus, Linn.)an evergreen plant whiqh grows
profusely in Western tract of the Uhtar.Pmdesh apd problably in other
parts of the country, appears to be a highly nutritious tegd for ‘sh'eep
almost at any time during the year. It grows pmcclcally' wnthout_; irriga-
tion and remains green and succulent even under desert like conditions.

During the month of February M:n:ch, w.he.n qn?ultivate,d g‘re.en
feeds are alinost entirely absent, it contains ‘l()'ld, ld'dﬁ?, 1?-‘),,, 3.0‘1,

2099, 4212, 6241, 228 and 028 per cent of Crude Protein, True Pro.
tein, Ash, Ether Extract, Crude Fibre, N. Free etxtra'ct, Total Carbo.
hydrates, Calciom (Ca) and Phos_phorus (P) respectlvel}.
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an average ap 8N about 11 [h, of the green {8

54.5 .;I:zh: digestlblhty co-effic Ut 25 per cent of dry matter.
Mat'ter, C,rquGe.fsls 531, 36-3, 62‘?211213{,?8 various organic nutrients, are
N. free Extract azo(;eriwn' True Protui.:] per cent respectively of Dry

The digestibl
and ) ’ e crude yrota; ;
total digestible nutrienslotun, Protoin equivale et
per 100 1b. of the oy 8are 299 o.px alent, starch equivalel®
€ green naterig), » <05, 1028 and 12:35 rcspcctively

Flivo value of the plan indico®
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. Int
Retention of afterbirth } roductigp
or premature parturition ig Y cattle an

a serioyg
Dx 8 f :
Reference has been na broblem, 0“0\Vmg norm#nl

. de by 8evayal .
a high incidence of retention Sr?ﬁesoln the _bOVi élt,% 19§0)
ted with ‘./”’“0 foetus Bigyy) et b dthel‘ing 01-\ MIth (1918) recorded
observe & single case of yegepy: al (195 ) on Worting while infec-
ftion of P]&Cent‘ . e other hand, did not
VI flock of 114 H‘:m\pshirc

f
Serp; :
tees, Orissa, Cuttack.

d buﬁ‘ﬁ:]()(\,

r, 1932 Gotze,
to the incidence

adult sheep indicate that they

otal CarbOh)’dmtzwq Lither Extract, C(rude Fibre
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. byl tus infection reached 28
: abortion storm due t0 Vibrio foe i ‘
v x?hteleglqer: et al. (1933) noticed the occurrence of retained after-
per cent. M3 s affected with 1eptospil’0513- Tincher (1941) found that

births in anind positive for brucellosis.

it .ntal retention cases Were _ :

3;601;15631;6-('0 E;}i(;)ofcll)sglrct;d on the incidence of placenml retegtxons* of 83
per cent of 395 deliveries in English herds where bru-cello?sf w?bl absent
or “ quiescent . almer (1932) recorded the retanxon 0 ‘ ?6‘3 a fmsl.n-
branes in 11°7 per cent of 125 cows 10 tWO _hcrds Whl'c%r“f]elé 1e;3 0 nt}t‘}_
cellosis and tuberculosis. Placental retention 1‘csumn5,32r0m dp %cg itis
has also been reported (Hallman, 1924) Hart et al. g ; )1annmlo?3$1g
et al. (1958) reported upto 69 per cent of the COWS a ‘? tace ial deﬁc._
tions when brucello-sis-free cOWS were maintained on a yitami & det 1(i
ent diet. Jardan (1952) believes thgt plncental reten'mon(;s igz?zmg e
with lack of uterine notility after delivery, whereas Ken‘_ne y (‘\I D) OEIB(SI
not believe that uterine motility affects placental expu‘llslf)nt. é{ ;v Orm d
et al (1954) believe ¢hat deficiency of progesterone prior o delivery
suspected as being responsible for placental reten?xox?. _—

Ykaarup - Thygesen (1949) stated that the incidence of a,f;ert 1.1.
retention is little or nil with mare probably due to papxll&-shape 11u erine
extremities in the fellopian tubes in contrast to the gradually nar-
rowing ends of the uterine horns in the cows. . . -

Notwithstanding the knowledge of physm-anaton}lcal relations 111p
of maternal and foetal membranes of the develqpmg foetus, t Z
mechanism which operates in the placental retention in cattle an
buffaloes is not clear. The etiology of this condition 18 also not fully
anderstood. Hence the control measures adopted arc not always
successful. ’

This paper records preliminary data on 2 line of treatment followed
in cattle and buffaloes ander Orissa conditions.

Aanimals under Qbservation

This study involved 131 anixuals——94 Red Sindhi Cows anfi 87
Murrah buffaloes, of the Governxnen}: Dairy Farm, Cuttack, Or1§sa,
India. All the animals were taberculin tested and were fopnd PegatWe,
They were all vaccinated with Brucelle abortus S.19 vaccine 1;) months
prior to commencement of the first treatment as wajority of t ?m zvere
positive to & brucella agglutination test. 'They were chmcally.ﬁee rom
Vibriosis and Lieptospirosis. No testing was done against these
diseases as the incidence of these diseases has s0 far not been rec?rded
in Orissa, India. The husbandry o'f these amgmls is good. All animals
are given & balanced ration depending on their performances. All have
had access to greens all the year round. ‘

In addition, 32 local country-bred cows of the u%'ban people with
placental retention 94 hours and over brought to hospital for treatment
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Zs;e:e nlllcluficd In this study. Unfortun
e}mo the fhsease status was unknown
“mpations were possible in these ani,

At Parturit' . ll&ls.
4 buffaloes) 0n, materials from {5 animals (11 cOW8 and

of ¢ .
Presence of By ab?:t farm. were examined microscopically for th:
of these infec;tio us. thrlo. Soetus and Trichomonasls. No cv1del‘lc
Brucella Org&nisr:is Was noticed except in two buffalocs 1B whie
uterine gw could be detected. Cultural cxaminatio? 0

abs collected ¢ ) : led
Pseudomens in three | from 20 animals under obscrvation reved

(1 cow and 2 buffaloes) lcow and 2 buffaloes) and I colé in $hree

Incidence of Retqi .+ had
been COnSideredfn etained Placents, :— For purposes of this study it B

took place Spontaneonnlal '?Vh?n expulsion of the foetal wme® mt]h
expulsion ig effecte%usf‘y Wn'hm d hours after parturition. V15F no
delayed expulsion. A rom 8 to 7 hours after parturition it 18 canes
if complete expylsi D animal is considercd to have retained membra 5

Xpulsion did not occur within 7 hours alter pa.rtﬂflt‘o

The total
number .
87 buffaloes of the(;;ngfa animals observed was 20 (94 €OV

of these 31 (90 ¢ . 9d 32 local country-bred coWs)-—Tllb]e I o2
country-giéo\:s (21-22) and 11 buffnloi\s (126 of the farm) a;s
(Farm) of thege 5 Ows, had retained foetal membrancs. TWO e be
of non-specific n’;‘t’nals aborted at seventh month; these proved towl
membrane smears&udre as the microscopical examination of foel
10 organisms, Inc'g cultural examination of uterine swabs revaa'eh
at first calving [19e2cf of retained foctal membrancs was faitly h’ie
incidence appears tob( 5%) out of 201 in cattle: but in buffaloes b
il L00 o 0re 2t dth (542) and "sth (36~) and ib ?
5 t/)m the secona calvings (Table I). 4
membranes wag a[tt,tzwnt “~Manual removal of all retained g
800D as animal g mpted by asoft and gentle manual traction B
was not 8uccessfyl a Presented, When cxpu]gion by this me&ﬂ
Pajrturitic,n' In second attempt was made at 48 hours afto’
within  48.79 5 the membranes were femoved
1m0t possible the retai in a fow cascs, where thi8 was
Treatment commenc Mned membrancs  wore  left undiﬂturbed'

; ed in 5
failure of the first att 2l cases aftor either the success OF he
treatment adopte empt

d 6 ; +On the basi f the line
and 32 animals brol?;h:ntlmals (20 cows and fll?)uf;)aloes of the {852
were divided into 10 o 0 hospital) with retained foetal membranes
cular injectiong of St%loups’ (Table II). ~ All animals reccived intrarmo®
alternate day fron lgboestx-ol' dipropionate (M & 1) 10 to 15 mg- evetd
involution of uter Yo 5 injections. Details of trentiment “dOptc‘t;
Table 11. U8 and general condition of animals arce 8 own !

ately the history of those sniDH®
Iixcept the treatment 00 9

Line of Ty

TaBLE I

Particulars of Retention of the Foetal Membranes in Cows and Buffaloes.
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First calving

31

Second calving

[~

Third calving

Fourth calving

Fifth calving
o

Sixth calving

Tocal comtbry-bred cows (with-
out history)

Seventh calving

50

40

126

Total

73 to 238 days.

The gestation period of cows ranges from 2

- Membranes expelled within 3 hours

Note :—Normal

to 316 days.

The gestation period of bufialoes ranges from 301

fromn 3 to 7 hours

. Membranes not expelled even

after 7 hours.

1

Delayed -

Retained

199
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Subsequent breeding h wstory:—Only f
out of 20 cows, 45 percent conceive
by second insemination, 10 per ¢
cent have not conccived due to
bursae and the rest of the 20 p
poor milk yield. Of 11 buffaloe
9 per cent by second service g
of due to peri-etritis and ovarj

arm animals could be followed ;
d by first insemination, 15 per cenb
ent by third inscmination and 10 per
ovarian disfunction and adhecsions of
er cent have been disposed off due $0
8 72:8 per cent conceived by first service
nd the rest of 1897 have been dis[’osed
an tumour,
Discussion
We feel that normal explusion of f
effected within 8 hours after parturition.

;Lirsnexpﬁllid fr}cl)m 3to7 _hours after parturition we call it delayed expul-
seve.n h:u,rsw (fe;l\expulsmr.l pf foetal membranes is not effected beyond
Benesch & W;l lﬁ; g?)rturl.tl(.m we call them retained. According t0
e & W 1ght (1950), it is generally believed that retention of the
9; a dmelbnblane.zs for longer than 12 hours in the bovine should be con-

er erz pztlfo(lioglcal. Cmd_and McDiarmid (1954) believe that animals
doe r?o?icifr to’éﬁ-ve rf’ta‘med foetal membranes if complete expulsion
Lundgron (195§v1 in f72 hours after parturition, Lagerlof (1953 and
calving, and du) Are of opumon that if hygienic conditions are good at
dan r’ to ] ;1 a week or 5o after calving, it is in most cases nob
8Erous to leave the placenta and wais for the spontaneous expulsion.

- mgggt;hfoiﬁ of trelz,tmg cases of retention have been widely discussed
e apost of eftwor ers are of opinion that manual removal of foetal
Fombranes 80 gn not advisable (Gould, 1944) (Lang, 1944). Bosshart
(1954) r I;Telin 8 gx'e use of posterior pituitary extract (ppe) in case of
 iain da‘p's oot a. Hight animals with retained foetal membranes over
Stilbe ty Ca were successfully' treated with intramuscular injection of
estrol dipropionate by Coid and MeDiarmid (1954). Sixty-three
i?es u.nder present study were given Stilboestrol 'di rop
genrﬁi.;sgtsg;?uscularly every a,ltern’ate day from 3 to 5 injections. The
gent a;l s manual traction applied 24 to 72 hours after parturition
; Juvant to'the treatment done. The line of treatment adopted
y us (Table II) indicates that involation of tie uterus t‘OOk place early

(21 days) in animals of group No. | i
as it constitutes only onepcase: b cannot be taken as o standied

. . Animals of gy )
nzna,xq)lal;nm_ desired etjfect, in that (1) involution Lg(l)(}){ull))“io. 111[ E?)vaiathsi
(2) milk yield, appetite and general condition rcmained( o ]y :1 3 tyhe
disadvantages of BIPP mparting odour to milk jg avopdo‘ld'na, Aim. (' f o
tg;oupr(;clooffol!gw‘a similar pattern as in Group I\lIoC f[ Ei&ier

e aosence pttocin in Gro L ever,
involution. The results obtziigio‘il}f’ gfggapS,Ndela{ed the time(é
appears to be almost the same, Similary resulzt)s inogx~c>u1pI ’ NIOZ lejdand

oetal membranes, should be
When the foetal membrans

propionate 10-
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Nevertheless the combined action of anti-

biotic and Stilboestrol in group No. VI may be con51de1"ed ?upgnor by
the effect on the time of involution of the uterus. The resu tsllrl'gmu[;
Nos. VIII and 1X appear to be the same as to the tlmel of mvfo u 102”&0
the uterus, rise of temperature, loss of ml.lk )"el_d and loss o ;L}_)pe 1le.
The combined effect of Stilboestrol and pitocin 1 the process o lt[;]wz ui
tion of uterus in some of the animals appears to be superior to a,ch:
Stilboestrol alone. However, it requires furt‘her mvestlg_a,txon, ]i
time required for the involution of the uterus in buffaloes 1s one wee

more than in cows.

Lundgren (1953) advises Stilboes'trol treatmez'zt 10 dg)’? aftfrtigx-
pulsion in order to stimulate the uterine con_tracmon aIIj mlvof “1953-
This treatment can be repeated if the cow -has .dlschihrge. 't;gei'{)bo(estroi
injecti “his injection can be repe . : : i
(1gf‘305”t)10:<ivirsle}sntshl: ]1;3:: of BIPPin cow which‘stlll has dlsc.haxilge afterf;n-.
volution, None of our cases under observation showed discharge atter

involution.

VII constitute one pattern.

eatment no animal was seriously ill, though
showed rise in temperature, lost their
ht loss in condition and milk
d Calcium Gluconate intra-

During the course of tr
some, as shown in Table IL, '
appetite and consequently showed a slig
yield. Such animals were given glucose an
venously. .

The line of treatment adopted by us in this study appears to be

too exhaustive.

access to plenty of greens all th_e year
Vitamin deficiency in diet
944 ; Ronning et al., 1953)

he farm animals had had
round and were on a balanced ration ; hence a
as a factor in retained placenta (Hart et al. 1
has not been entertained in this study.
cental retention has been as-cribed to
infectious discases—Bruccllosis (Fincher, 1941); Ylbnosm (Snzlth£‘1918g%
Lieplospirosin (Hust ot aly 19837 Beinarty SO0, 0 s
placenta in the herd under study may bes  to -
interesting to note though the herd showed heavy mcx(:ence Oi'lk;;;(:}allé
losis as discovered by agglutination test and Wh'ere a olne i :
thortion e was alsoeayy, out of L cases bl RIS T B Ll
onl rane smecars of two Br
org:);nifs:;t;l %Zlget; atLhe same animal husbandry a_nd mass ?Iaccmfxt(;on %f
herd with S. 19 vaccine the percentage of ab_ortlon mnrkedlfy ‘1e uced,
though there was no appreciable decrease in percentage of retention
after vaccination. It is possible that some other_ factoz.'(s) are operating
in the causation of retention, which peed further investigation,

The etiology of the pla
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The isolation of Pseudomonas and /7.
of some of the affecteq animals
Organisms play
the normal flo
study,

coli from the uterine swabs
incites interest,  Whether these
any pathogenic role in etiology of relention or they “‘r‘f
ra of the tubular genetulia of the bovine needs further

Summary

. \ . - 7
1. The Incidence of foctal membraney retained for longer than
hours in 213 animals (192G coOws and 87 buff:xlous) is described.
0

2. The line of treatment

3. For the involution of
week longer in buffaloes than in

adopted is discussed.

: , ly &
uterus to take place it takes nearly
cows,
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RATS AS CARRIERS OF LEPTOSPIRA
By
V. N. PARGAONKER, NV eterinary Seience
er in Bacteriology, Un,iveq~séty_Colleg_e o'j‘l mf'[?tg;;ébad.
Lecm“g’j;:m“‘d Husbandry, Osmania University, Hy
e :
Introduction ive 1 infections
Several species of Leptospira are known to gl\tf llscirg(;u:nption of
in evetldanil:;ajls. Infection usuall}'lo‘-‘cm‘s b'yth ]iriné of infected
£ llnrm‘ o ter which has been contaminated by E brasions on the
rg,(t); ?lt)g‘s.mp?g;s \cvt ;. Infectiqn can also occur tbr;;]}%agabeeﬁ sstablished
’ ' o . brane. ' I
{1 . ' ntact mucous e . . ) ,act as carriers
Skm or even tﬁllﬁklﬁﬁ; wild rats and field mice ‘fleq?lcfntlgio'ilcin wild ot
ofyilzjz)zp\zzl (Jrl:hc in-csence of mtum}J]eptospéziloltlidt%" Gupta 1940).
o ivaiima in Japan ‘ 2 }
st recognised by Miyajima in Japa ious species of Muridae also
ggﬁsiljén:;?oiﬁ:;; Woilkers showed thc' various SIP:;ZS ?{nowles (1932),
actinglaq c;r’riers of pathogenic leptospirae. .I?l )to;i)iral infection in
Gupta (1940) and Lahiri (1941) described natura b trapped in retail
thepmts Lc(wis (1942) reported this infectxo? ig lsah:)WCd the infoction
fooqd cst:iblishments in Philadelphia. Rust (IlJ' ()1948) examined Rattus
Tate in Puerto Rican wild rats as 89°%. MOD' U}f: s 55%. Among recent
Morvegicus and found the infection 1"ate as hig zlln'e ,S/ et al (1953) and
Workgrs in( this field can be mentlonei ??lgtlz)spiiql infection in rats.
f N C ¢ .
z: 1953) who have reporte L rotus quentheri, as the chief
?;godr?r&ﬁgegelgs(i?)éeﬁ) tl)la,)& shown the vole, Microtus quenther
Teservoir host of Leptospira gr&'ppU-’UPhos“'th i
Material and metho -ats, trapped in
In the present investigation live and mosvtlzeauds‘;ldt la&?}’]e raIle’ were
differen locallities of the City. (zlf I;nyiili'gﬁﬂd,,ﬁ;; ﬁmterial used for exa-
i 1 ] (6] hours Ot es l'u. U e d. FOr delnons.
ziiag:;inoel;i cz)vz;z}ilslfe;vgf the kidneys, un?}f ax;;idg:ilst l;lfotC;r rernoval, were
i e of leptospirae, the ared ab b e places on a
ittrlizgg ;gz g:?iré(i};ed porﬁion was lightly siueared at three
Dumbered slide ; one slide for eiwhdkldn-jk}x'thc silver method of Fontana
\ ‘s were then stained wi ; ounted under g
as des ’l.lf)edsfeali;mz,lfilf and McCartney (1943), 2“; igcaution 25 some
cov Ci-‘} ; l)yP X mountant. 'This was done a'raé)isms e dffor
wo el:S 1%111 y ;)1't;ed fading of the uncovered (;llé selected for exami.
entrirzrlfl ra;‘{gx;?)?ls. Thinly spread areas were' tliincrotomic sectioning
Ratio . der oil-immersion objectives. F,Old‘ 10 formalin for 24
3 " utrllz'ell; i -es of kidney tissue were fixed in i ;d sections were
;umm-F N tp'leicng Levaditi’s technique was used a
8.  For staining,

Cut at 5 micron thickness.
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\

Air-dried smears of urine were treated accor b
method. Besides, a drop of urine under covership was also examined in
few cases in fresh condition, either under the Darkground illumination
or with the Phase contrast microscope. Heart-blood smears were
stained with Leishman’s stain gnd examined to detect any evidence of
putrefaction in order to keep a check on the material to be used for
Leptospiral work, Pathogenicity test was conducted by emulsifying the
kidneys in normal saline solution and injecting intraperitoneally into

guinea-pigs. The details of the procedure adopted are described along
with the observations,

ding to Fontana's

Observations

(i) The kidneys:— A total of 371 kidneys from 188 rats were

examined. Typical leptospirae, elongated, with characteristically hooked
ends and measuring 10 to 12 microns were found in the kidneys of twenty
rats, thus showing 10.6% infection. The size of the kidneys was {LISO
noted, but this did not begr any relation of the presence'of infection.
While smears were examined from all the 371 kidneys, sections
were cut only of 29 kidneys. Iixamination of the scctions did not

yield satisfactory results as kidneys which showed infection in the
smears did not reveal the organisms in sections,

(i) The urine — A total of 1¢ coverslip preparations of fresh
urine from different animals were examined. All these proved to be
negative. The reaction of urine was also tested by wide-range pH test
papers. Urine smears from nine specimens were stained; all with
negative results,

(iii) Heart-Blood Smears ‘—These smears did not show any evi-
dence of putrefaction as judged

by the absence of putrefactive organisms;
however in about 149 cages infe

ction by Trypanosoma lewisic was seen.
(iv)  Pathogenicity Test :—.

: Emulsion of kidneys from rats was in-
Jected into guinea-pigs intraper

‘ u aperitoneally, As guinea-pigs were not avail-
able in sufficient numbers it wasg not possible to use one guinea-pig for

testing each speciwmen ; instead, material from groups of four rats each,
was pooled and used for inoculation into two guinea-pigs separately.
Kidneys from each gr i

a petridish which
avier particles to settle d
ed. The two guinea-pig
servation, Guinea-pig

was kept in a slanting
own. One c.c. ol the
s thus treated werc kept
No. 1, during the second
f weight and developed
ymptoms became aggra-
ge it was destroyed. The
acwia and jaundice, The

position for allowing he
supernatent was inoculat
in separate cages for ob
week after inoculation, showed gradual loss o
anaemia. The animal wag jaundiced, These 5
vated by the end of second week at which stg,
post mortem findings showed emaciation, an
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-hi smorrha-
| ' Petechial hemor
abdominal and other skoletal muscles were pnlel, Deteching b
ges were scen on the pleura and the pontonel}ju;]”-g'rewuled e
o amsonton oy wors C“'-U'Cllle])"llmrz-d and stljlowcd hemorrhagic
J A : L. v ) 1\, en 2L]..(U c . ! : .
of congestion Kidneys were slightly ‘ d hemorthagic
k rial i s tak I 1icroscof
Spots - Material from this guinca-plg was talxiixz)iosmems scopic exui
| ( : yod and impress ; ‘
. swears [rom heari-blood and impressi s | liver
Dation.  Swmears from he we 4 and stained by Fontana's methed.. 'lyl'”
e b sent in all the swears. (Jrumea(_ipxa
Cuc M T ¥ . l N
any abnormality. Iﬁ.h;)WC(;el :t
i i ‘ the material.  On post-
Suddenly cleven days after the 1noaulut10ndotf Lﬁtvo P
wortemn cxmunination the animal was foun d?biou o e o
stomach ; other organs were 11 licalthy con
) 24

) e s SPLIG.
feason to suspect infection by Leptvsp

and the kidneys were ol
cal leptospiral organisms were pr
0.2 was healthy and did not show

Discussion ‘ o '
i . povealed leptospiral infection in
The present investigation h.;L.s ]Lb '1:]16 e hogent.
W6 of thoe total of 185 rats exawmined. e rits e o the rats
city test were identificd as Lattws rattus uu:znjl(;nl.v L Lt s
' i ats arc commonly found 11 ROUSES BAC
were not identified,  Although rat inst leptospiral infection, at loas
i 3 A a0 . S ' ‘
food grain shops, certain barriers 'i:rv“lcptospir-w cannob Survive Outb{)c}c
. ' 1e leptospirac Lsu o ot
12 the case of 1uan, scem to exish. DL O nia vi
the body of the c‘u"ricr host for a long time noth;rl ey e aftor
in uriﬁé for loﬁ«r duaration. The infected uu(x)le \tm e on plter
i . ‘. N I‘l N '
excretion will l;:: devoid of l)ibthOgUD;l(,lL),‘ O e e o e
. . . Suber the orgalllsile Loearine on the
urine contmminatles sbagmnt wi orsant o bearing
time (v)l\lltbL u\nvbirboumc;tul factors h:L‘\C al nnl‘)gluld“y e o ante
sproéd of i‘;”(-/ ction.  In the case of animuls, par qzcegs , dogs unl ot
ee . . s, put :
such barriers do not cxist since they ?l‘y\%'o-is Sarticularly due to
sanitary i, s hossible that leptospirosi: cularly due fo
L it Dheos. B fnals is not uucomion bu
s animals 18

. S - eported
L. welerohenvorrhagia: in thest linically the cases are not repo

. L 110nosis ¢
dxlhculty in cstablishing diagnosis
frequently_ hat of the diffcrent methods adopted
. . w at O . a
m ndicates th nin rats, the kidney smear
> present study 1 SR rats, the k y
here fcfrhtthglflittw-tion of lepospiral miveftlig LI]llc ]_)l‘yt.’ﬁencc of infection,
L clinble guiae L ar method
technigue provides a more “1”. 2 v the kidnoey-smear e )
Eveﬁllgirx};'(::;iltivc infeetion is md{cath 1.)13“511121;[‘00&1)11 ] e,
the wrig ¢ hlinhtiuu methods do not yeved
e examing
Summary )
rore investizated for the pre-
the City of Hydcmbmd were ;n\ (,attlg’ lu; o o lthc
als from the 4 i as detecte R
senoe R,ELL;\ )1:;);1)““1 infeeiion. Inf'ecmon ngrs of kidneys stained by
ot ; q{ \lﬁtnbion of organisms smc_al stuined by Levaditi’s
ats.  Ifor demonstrd s e of Ik 'S st 3 ¢
FOISI(}ZLH’L(’); 11(1()(1;}10(1 - juicrotome socuo'ngovt l\(l;z?;i)ns of fresh urine were
techni ( i ;mcmrs and coverslip prepa
chnique ; urine s

8
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. - TSR two
examined. Pathogenicity test was conducted by injecting into
guinea-pigs seperatel

; . teris
y emulsions of kidneys prepared by pooling ma
from four rats in each group, b
. . the
The kidney smear method is found to be more l-?mble for
detection of infection than the methods of urine examination.
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Speedy and sure cure for cancerous horng. o
Five dispensavy bandages necessary,  Pro-  fpop Doctors, 1t will by inpossible 40 muh
motss  health.  Owners can casily and out ghe salue of wodrg from one ens 1%
economically treat their animals, Supplied  diseases ke Cancerote horm, We  had
in 6-1bs. internal and 3-1hs. external paeke planned to syl T4

ing, Price for

3 ch
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one full cowrse for one Doctor for

aninal Re. 15-8-0,  Orders will be executed

AN 08
\ treating enses of 4l1ﬂn~r;mb‘ ?Yl’b
i : and stages.  Pyice ub coneossion wbe W s
only on receipt of 50% of the cost ey Re T-12-0 for o eourse. Opdoys for 102
Rs. 8/~ t0 cover postage ete.

. &
than 2 courses Jor the first {ime will nob
accepted,
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Letters foy free sumples are streannng -

1706, KHADIA JALOWAL] NAKaA, AHMEDABAD

ON
PRODUCTI
WORLD SHEEP NUMBER AND WOOL

By

G. C. Tavets o Science and Animal
; Yenctics), College of Vetm"g;ffte Mhow (M.P.)
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Over the five years 1950 to 1955 world sheep nunmibers grew by
195 9%, Countrics contributing to this increase wore —
mitlion “,’»
Wool-growing Dominijons 23 B
Argentina, Uruguay and U.S.A, 82 i1
Euarope {excluding USSR ana l
Kastern Burope) 8.4 ‘l)()
USSR, China & Fastern Errope H7.0 .I .
Other countrips SRS o
Total 14530 195

. . . L sheep
Preliminary teports indicate that Auring 1956 world
numbers have continued the upward trend of the

. . . P . Inion 0
There have been mereases in Australin, New Zealand (md‘( M here
South Africa, but in the United States of Amevien and Urnguay
Were swmall declines.

No figuves are yeb available for “\“gent;::;ly
Numbers in U S, A, have been declining steadily in recent years ,“m'l‘he
because of the more profitable nature of alternative enberprises. 1w of
decline in Uruguay was not farge and was probably the wbl“ s
dissatification with returns fronm woolgrowing on the part of m“.nﬁts.
many of whom are running cattle as well ag sheep to increasc l’l.omc
The New Government in Argentina has embarked on a policy desig

v
. . . .o X - 'G'Lt'}}
to assist primary production and 3 revision of exchange rates has gret

increased returns o wool producers.

; ar
For this renson the downw

trend in sheep numbers in that country may now ho arrested.

ope and Asia are
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Total world production in 19
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Advance Course in Animal Husbandry

No. 3
metacarpal and radial rvegions and that the animal was ‘off-oolour’.
> One of the blisters which was found ruptured was cleaned with Dettol
& £ 4 lotion. A few drops of milky white fluid were oozing out. On sponging
‘é 3 with cotton a small white piece of thread—1like worm was seei protruding
< - -‘73%,;"5 out. This was grasped with an arvtery forceps and was gently pulled out
Z = 25 i for some length. Turther extraction Was done by twisting the end of it
= = 2.3 Sé : round & pim. Unfortunately during the process it broke. The wound
< = 5: ‘;E was dressed and after tWwo days another small plecc of worm Was
E} : =3 %5 : removed. Yieg was emplysomatous and there was pus in the wound.
. J /: 2o Penicillin (4 lacs) was injected daily for six days. Tus and cmphysema
E‘ i ;’ S gubsided butb the ulcer porsisted. Por {urther days, Chloroform plugs
5 = E/ s were inserted into the wound. A fine thread like piece of worm Wwas
ot £ 2& ,’ visible at the aportureﬁof the constricting uleer. This was extracted and
; ou 4 ey antiscptic dressings Ot the wound were continued for a few days more.
n ' 2 gg : The bilch is reported fo be well to date.
E : ,»*:2 2_15/ Acknowledgment
e N =T E I am thankful to the Drincipal, U.P. Qoilegc of Veterinary
0 2 TEE“ Seionce and Animal Husbandry, Mathura, for identifying the worm
= ;‘R B ggw?, ! pieces.
5. R -
m w© : A, -
RB® = En g oo
e 2 S News and Piews
o - = z '21 An Important Announcement :—We ipvite attention to an
o & :§ ;:;4: announcewent under Agsociation News' from the Mysore Veterinary
< w '5'5 35 Medical Association of holding the next All-India Veterinary Conference
E E ;“:f %ﬁ in conjunction with tho_Silver Ju.bilee Celebrations of the My‘?or'e Serum
o 5 == Institute at Bangalore, 18 the third week of June 1957 This is happy
@ = Lo B news indeed and we wish the members attend the Conference in record
f S e numbers and make it & tremendous success, Bangalore is always a place
‘Ef A 2 o g’ bo be visited and the Bangalore  Beasol » would be in full swing late
) L. ¥ in June. With such double attraction and the prospect of utecting &
Z S s E L é; large number of Veterinary Surgeons, who had come inta New Mysore,
:g . hiE =% 1% the Conference prowises 40 be highty stimulating and beneficial.
) SIS = 35 Knowing Mysore a8 well as we do, we know, visits to several places of
7, X sx¥ ﬁ;’ég intorost will also be arrapged and the social side will-even be more
- LooEBE i i bemefive tlian the business cide. Bangaloreis calling and so geb ready !
5O EZsEdnd attractive tlian the bust 8 g 8 y!
E : t:/z ;u &% N
B~ 5 P e o gri M. ¥. Krishna Rao, G.M¥.C., PG (AHD Sheep, Goats and
S g Poultry Developent Officer, Andhrfxpmdesh, ‘}eft. for Australi'@ under
i j: gi; R the Colombo Plan for one year for blghﬂ' studies 10 S?heep-farmmg and
,g R ;g*'* Z E Wool Production, oB 13 67. { He 18 t{;\\r\'oll‘k ﬂ }the“:l\le:;q{qsl;& fy%ii
= ;% 2 7 University of echnology ab Rydney. We ROpe e SR e

9



216 s
6 VB INDLAN VEDRLIN Gy JOULN G

use of his stay there and come back full

awaiss him in the new and expanded Sy, b ofwpbed for tl

ate of :&11(1111‘&1}1‘&(10510 fask that

Sri T. Anantha “ ‘M
B padmanabhay, MOV
out under gtd o ’ Ax.JI.‘\.C.,xs yet an 2 O
T ande WOS{ ;(noiitlgz PLu.). He gy l,)uputy j)o;ihci Se
on s otk i th ate of Madrs, H, left for ) o 3 nrgo of
e Gc\nét;m[;()f ?m months g study certain ¢ 'leltcd Kingdom
Marketinlg Bom.‘d( M'IL\(;CL\'?SOC}?%U“("}Ul)m“m‘ and thcntxlfmclts i
& bourd.  Madea WMany nrohlaon... ori ol the Milk
braining for her Officers is boupg o bg 0% glz‘ictu)m 00 her hapg ‘mg ?fzﬁl
H )anﬁt i)O t;h + : .
. ¢ State,

*

Sri F. D. Wilson ang §p
F.D. ri V. D,
comparatively speaking, membe o
80 well off as some in other
of the Madras Vetorinary ¢

nam ;-
UROTS of the Vg
Professiong and

It is A adimigieq fact that

Ql'in,'u . \ .
Yot th Yo Profession are not
- t s '\'( 1

ollega 1y : ar
c_aSh endowments far Gold med{;], ;\(mq bhe Dy l' o ez Day
g 5 ; als hv . Thady i
108, Pephaps (we Witte subjocy to) ¥ 4w of bha gy )M} o wing wo
: P RRRALLAE T4

kind in thig country from Mewbery of o profes:
5 0f the “he firsg of their

their hard.eay i
-earned ing : © Vederg
GV 0o By e Ome.  Thig hOnDnr L£<,mxm-_\. Peafesgio {
o e, 0 endowed R U Boes 4o Spi | i, out 0
year for the best studeny 0 5900 for g ey tm) vi F. D. Wilson,
! i

tion ”.  This is in memory of ;. ;0 Sbjeey Ty Presented every
s lato lathey A “".t:lnd Mijk Inspee-

wWas one i ¥ i h S0 0
B n Of the pIOIl(‘elS Of Oul‘ p '0 0S 3 ! *
3810n n ’\] . { a, Lty -("'r \Vh

(2) The next one ;

: L > 18 fron
Pz:vgt‘e Practitioner in racip u Mr, y
es a i [ o3 . . .

. s serve Or som ; ’ Guply g
quailed a the hardships he hsd ttz“fe' Bloute, heg ”'V‘"‘m:('nt i)(,;vxcto
rose step by stop and to.day epi O BUE yeq b0 MIEIL well have
endowed Rs. 2500, - for g (Ii‘g I\‘I«‘D(Jio)ys 2 vagg ficflf:i he sL}_-“;‘\\, “‘d“}j'ii- 2h;w;
Medal, is to be awarde Cotednd. Mg et ded an
both 'Medicine Z;‘dugcd CVELY yenr g thu’én . 1 (lt{“-‘/' He has
behalf of the profos .‘mgery put togethcl' ‘Studc’lt W : .&t(l&m's Gold

. e profession, POStcl'i(;y e, ¢ thanj Slands iy in
gratitude. wil Tetneyyy, N these donors on
e thegy 5

mw(ztmn) theg

D. Ra‘t"am. G

g(?il‘(ﬁi(\q ' Moy
'S, LY (¢
He ad o

Ro iy,

* % Names with
The Austray;
an ML‘ i
After more that 166 years t Ting
has emerged with a well-defineg ;:j?dWOol-groWing i
the Merino siill stands pre.q 1oy faity o i“f‘}“%ry i Awstpal;
- ‘lf’L)C ’ SLraltn

winep
. 's t !)QLLL{\’). . .
97 ) I .
" ia's nﬂ'ti())\]b MO0 Wbt 1 which
b thQ nodery ! CConny, v sed, as the
, W Onbof the cruci-

Odern 5
AUstry)
vhus cnerged in

present secure basis of gy,
ble of the 19th cent Wiy

alian Merine

NEWS AND VIETS 217
three main forms—the fine, medium and the strong-—each different in
many salient features from the original Spanish and other Eu_ropean
Merinos that contributed so largely to its development. In this, the
Merino has but repeated the function it has always served since its
emancipation from the early Spanish monopoly. For, in each country
that has posscssed the breed it has occupied a somcewhat different place
and faced a wide range of demands upon its adaptability. No other
breed in this or any other couniry has been asked to give or to endure so
muach or has responded with quite such versatility and success.

5o too in Australia, a karge continent of many ehnmates and con-
ditions, vartous types of Merino have grown to their present maturity
often in widely isolated arens to the needs of graziers and farmers and
many different forms of husbandey.  In all such places, the Merino can
be found growing the wool it has been bred to produce, and as our hus-
bandry advances in cver greater weights,

The total Australian Merino population in 1933 was 90,714,000
and represented 7876 per cent of the total sheep population of 125,07:2,000.
Probably, at no time in past history has the Merino cver exceeded 90
per cent (about 85 millions) of total sheep numbers. Thus, there are
probably as many Mcrinos in Australia to-day (139,124,000 sheep) as at
almost any time previously, although here the statisties fail us for ade-
quate records do not exist to prove the point to everyone's satisfaction.

A fine-wooled Merino ram which fetched the world’s vecord price,
— Iy itk Courtesy of The foudu,
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y and is on many counts superior in its wool growing

elsewhere to-da
L—567.

efficiency. Hindw, I—
*
Plastic boots for foot-rot.—Plastic boots for sheep are probably the -
inost unusual of the {housands of different products being manufactured
by the rapidly growing plastics industry in Australia. The boots are
b?x?g us_ed by some {\nstmhan farmers to combat foot-rot, a serious and
lgxg 1tly 1_mfectmus discnse  common amonyg  sheep in some parts ol
ustrahia. . A
alia Hindu, 1—4—57.

¥ 2
o #

* *

India buys Polwar.*ths:-.— Two shipments of Australian Polwarth
tud rams and cwes arrived in Caleutta from Melbourne in November
The shipments, each of which numbered more than 200 sheep, have bee!;
purchased by the Governments of Uttar Pradesh and Himachal Pradesh
for breeding experiments.  Hindu, I—=4=57.

* ¥ #

Livestock farm for Chettinad.—Chidambaram, March 1957 :—A
Livestock Farm and @ Tiesearch station will be started at Chetti-
nad on an extensive plot of 1770 acres adjoining the 1000 acre site of the
Annamalai Polytechnic. Mr. M. A. Muthiah Chettiar has donated the

plot.
The scheme has been sactioned u

ab an estimated cost of Rs. 20/- Jakhs.
*

nder the Second Five Year Plan
FOC. Hindu, 16—3—57.

¥* *

Veterinary & Agriculture Studies in U.S.A.—Forty-five Americans
exporicnccd in the ficld of Agriculture and Veterinary will be deputed to
India for teaching and rescarch work, and 43 Indians will be sent to the
U.S. for advanced training in connected subjects, under arrangements
made by the Government of India with five Universities in the U.s.

also be supplied with class-room, laboratory and field

India will
ooks and journals on these subjects not

equipment including technical b
ordinarily available in India.

The Government haveso far approved the deputation of 18 Indian
{raineces for training in U.5. Of these nine have already lelt, in January.
Twenty-four U.S lixperts are already in India.

Indian Express, 6—3—57

# K E
nicillin.-—Cambridge (Massachusetts), March, 10.
Massachusetts Institute of Technology have
tificial penicillin, they announced yesterday.

Artificial Pe
Two Professors at the
cuceeeded in producing ar
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hickens to the Regional
Hindu, 19—4—57,
For deve-

squal number of €

ey ¢ o to supply an equ ‘ L el
Blocks tdng::;it up b;) the Government of India.

Farms to ] o e

d for Wool Production.—New Dulhi, April -3'_5, lJ’)/.‘ ‘

Ati fosheep and wool production in India, 3Y6 extension cent;’es
o e | , el 31, 1959, at « total cost of Iis. 150 lakbs.
wixl)l have been set up by March 31, 1959, at a total cost o .

The object is to improve shecp breeding and utxllsatnqn of .WOOI
and conduct rescarch on cross-breeding and sclective breeding with a
view to up-grading local sheep with the higher specics.

' i Conch oin ttay

Alrcady 24 such centres have been established — 8 cach in Lt&z}_x

i . Ve . oh g qre.
Pradesh and Punjaband 4 cach in Bombay and Andrapradeshin 1956-57.

During the year 1957-58, 166 additional ccutres will be esta-

. . y W 142 iy ) > :
blished—39 in Rajastan, 23 cach in UL and Bowmbay 16 cachin Punjab,
Mysore and Jamwmu and Kashmir, 15 in Madbyva Pradesh, 8§ in Madras
and 7 in Andhra Pradesh.

It is also planned to establish in 1957255, three wool utlhigat.lon
centres — one cach in Utter Pradesh, Bowdov and Rajasthan, A'sumlar
nuber of sheep breeding farms will be set vp in Dombay, Hmm}chz}l
Pradesh and Madhya Yradesh, cach farm having a wool analysis
laboratory as well.

The Government of India have sunctioned a total gr@ﬁ of

, states for 1957-38 {or this pur-
Rs. 10 lakhs and Rs. 4 lakhs as loan to States for 1953758 for this pu
pose. Hindu, 24157,

Hormone Discovery.—Washington, April 24, for. A Lmywhrs:ty

of Chicago Rescarcher has told the annual mecting of the National

1 : ooy Coenfre
Academy of Sciences that a hormone named “sceretin ™ is the © safest
valve' that reduces excess gastric juices it can cause wleors. Dr,
Lester Dragstedt, Head of the University's Sargery Departinent, said a
study team discovered the unknown role of * =cerctin” through rocent
experiments.  [lindu, 26— - 57,

Grant for Vellore Mcdical College.— N¢w Delbi, April 25, 1957,

Awmong s number of substantial benefactions announced Ly  the

d 1 ! M . . o
Welcome }f'oundatmn of Liondon, which is financed by the well-known
pharmaccutical firin of Burronghs Welcone, Limited, is a grant of
£10,000 to the Christian Medical College at Vellore, South India for
the setting up 0# ) metzybohu rescarch unit ung maintaining it for five
years, says o l.ondon Press Service Message, released by the British
Information Services, here to-day.

The rescarch unit is to be used in the first instance for the study
of the metabolism in relation to tropical spru~, a condition associated
with dysenteric discases. FOC. Hindu, 26~—14 - 57,
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the health of the people can be judged from the performance of their
livestock richpoess and variety of diet. Rich diet invariably contains

proteins of superior make. Above given statistics amply bear out the
fact that nations with high per-capita consumption of foods of animal
origin (like milk, meat and cggs) have better health standards, live
much longer and have far lower ‘nfant mortalities as compared to those
with lower per-capita consumption of these foods.

in Fngland showed that the
effected no reduction in
better diet for expectant

Experiments in Rhbonda Valley
improvement of ante-natal health services

maternal mortality rate, but the provisi.on of .
mothers reduced the maternal mortality by 75 percent. It is well

realised that diet rich in proteins especially of animal origin are
exhorbitantly costlicr in India which is mainly duc to the cogntry's low
production in themn. We maintain o large population of hvestogk of
ghe poorest quality. [vidently the greatest geed of the h'our 1s{ tb.e
improvement of livestock ghrough judicious feeding and breeding. ‘ This
task is to be accomplished by voterinarians who form the first line of
defence against discase.

Under alien rule both livestock and the Veterinarians-were
neglected to the agmost. Consequently livestock efficiency fell to the
utmost and national health and prosperity suffered an enormous se.t-
back. Therefore, for better health standards, livestock and qxperts in
their manageent and disease i.c., veferinanans should be given their

due place of honour in the national economy-

e

F SERA IN VETERINARY PREVENTIVE MEDICINE

By
M. S. JAYARAMAN, G
Department o f Anti-Toxins, King Institute,

In this article I shall attempt to

ordinarily known as serun therapy:
1 told you how immunity against a parti-
f vaccines.

ROLE O

M.V.C., B.V.sC.,
Guindy, Madras.

give you a yough idea of what is

In my previous article
cular disease can be set up through the use o

Following the same procedure and using the same infective agents
or their toxins or viruses with judicious care a much higher
mmunity can also be induced in animals.
In this case of hypor-immunity, the animal’s bloqd contains a very large
quantity of unti-bodieSa—mu'ch more than what is pecessary to protect
that animal. These extra anti-bodies in the blood of such hyper-immune

viz., bacteria ;
pitch of resistance called hyper-i
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At this stage killed or non-viy ‘]ny e s of ptent entture el
lent ones, and the process ufent cultures g pq replaced by highly virws
blood is very rich in amti-bodci)eslOpé\};:ft}ed njections iy "”nfiimu:i 4] the
» » - M ’ 1“’“ . i . ’
blood is satisfactory, bloogd 18 drawn from tt};]e 10‘1?,1 i hodien in e

€ animal,

rial ang Anti-Viral Sera

ndition are taken. Small doses of

Preparation of

This kind of serum ;

¢ m ig .

cultures of bacteria as ip the preparatioy, R utilising not the whole
0

usi . i :
IsIng the filtered-out Doisons or tqy; nti-Bacterinl Sera, but by
responsible for such diseageg MO8 of bacteria which alone are

Initial injections for production of hy
pe

modified toxins cajleq X0} A
but are capable of givingc(;?s(:is' rl(?xoids Are devoid of harmful effects

PP L0 anti-hogiey, When sum(,i'nt - n/“'y
§ 31 rmau

develops to withstand
g any lethal g
gradually by potent toxi ooy boxins, toxoids are replac
toxoids and toxins bk:(?;. gBy b Drocess of re[’é;"tﬁ:jo’ili?j'l;i";’;i)i?‘:i:}(}
1 imti-bodiw.‘ When the

titre or level of anti-toxin re%s saturated wigy
blood iy drawn from the

A“ti'TOXic Sera
produced by

-Immunity aro done with

. aches ;
animal. hes it

Processing of the drawg

Blood consists of
portion called plasma in w

tw, Plood for Anti-Sera
O portiong
hich the fOl'lne(]) 8 cellular and (2) a liquid

L1818 suspengion.

Processing of the by
ortion and maki sls
};)uents( rotei ?kl;ng use of the fiuiq part j . .
protein-globulin) are 40 be foupq the b{nb one of whose consti-
alti-bodiey,

Blood that is drawn j
. 18 alloweq
from the clot is Ser erun o L fuid that sopar

18 called Serum, Serum g plusul;ti::;itgwt{‘sgpi:)tffz
g fibrinog

in getting rid of the cellular
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(another protein constituent of p]asma} which is f'emoved as fibrin
during clotting of blood. Serum that is collected is preserved by the
addition of certain chemicals like phenol. Serum thus obtaimed is
called native or un-concentrated Serum,

Sometimes plasma is 80 processed as to get rid of all those non-
specific constituents which are unrelated to anti-bodies and thus obtain
a highly potent and purified product. The serum thus produced is
called concentrated Serum.

Iow Anti-Sera Act?
Anti-Bacterial Sera acts in one or more of the following ways :—

(1) Provention of bacterial multiplication.

(2)  Disintegration of bacterial cells.

(3) Localisation of infection and rendering the germs an easy

prey to the other defensive mechanisms of the system.

he cntry of the virus into the susceptible

i—viral Sera prevent t v X i
Anti-viral . Anti.viral serum will be of no avail.

cells.  Once the cells arc parasitized |
Anti-Tozic Sera.—These nellt}-alise the speciﬁ(; to‘\':'xnsgof the b:.;c-
terin and thus prevent damage to bissue cells, Antrtgtx:c; 6 e;g,o atre ;;]:
capable of repair t0 rlanmged.celis. Hence Fhe‘ f}efztessxl) ttoratop i:e‘ z
carly treatment. Where ib 18 use'd asacx}}am{\e}x is tye : ’.thg :
large dose of serum rather than risk the life o the patient with an in-

suflicient dose. t
; . - ns the differences between serum  treat-
The following table gives the

nient and vaccine therapy -—

g
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Vaceine treatment,
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ves th .
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. grass to gr
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Before planting the
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manure per acre, 'Top-dress the ‘Z;lz-g]y 12t
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Association News

THE ALL-INDIA VETERINARY ASSOCIATION

e

THE THIRTEENTH ALL.INDIA VETERINARY CONFERENCE

e

Mysorc is once again 0P and doing! Sheis a much bigger umnit
now after the recent rcorganisation of States. What could be more
practical and beneficial than to hold a Conference DOW to_consohdate
what she has gained in the Animal Husbandry ficld and to bring together
all members of the profession~-bobh old and new—-to meet, 10 plan and
to work! That needs the inspiring guidance of the Head of the
Departuient and it is hardly necessary for us to state that she 1s
blessed in that way. lixpanded Mysore cvidently wants to share the
happiness of such a Conference with thfz rest of India and she has
resolved to invite the 18th All-India Veterinary Conference to Bangalore

on that occasion.

The Silver Jubilee Celebrations of that great %nﬁtitution, the
Mysore Seruti Institute, are also due to be held thcn.{ 1t is indced a very
rare occasion and the opportunity of weeting int Confcz-tznfc at Ban{%a]ore
again may pob recur for another decade or so. Liet u? not thfxeforg
miss this opportunity. We call upon all Branch As@};mttllons' 0 sen
in Delegates in as large & pumber a8 possible and make the session a

memorable one.

The Lay Press all ov¢ ‘
dates and other particulars 11 ‘due course

addressed for the usual concession

| over India will be requested to apnounce the
and the Railway authorities

M. S. Sastry,

30th Aprid 1957. .
$I%

AL V. A, ? President,

Vhlporyn Tt T, Vinayaka Mudaliar,

Vidyodaya Kasty S

T. Nagar, Madras-17. General Secretary.



THE MYSORE VETERINA

THE THIRTEENT

. . TH ALL-INDIA VETER]NARY C .
on b a Mectmg of the Executive CKkkENOY
on held op 22~3~’57, it was re I o
the Mysore Seru Soned
All-India Veterina
The third week of J
: une 195
.tIOfJS and the Conferencea7 }TLS N, tﬂnt&tiVely
intimated to the Member.s
and through thej,
special bulletins,

Littee of ghe | \
to celebygtg t) ¢ Mbove

C8510n  thegy,

Vetcrinary Associ

Jowrnal so ; N 1S given thy

@l 50 a5 to enable the men ULl‘l’ough the  Tndigy
ave suflicigng ti
o All aye cor

Veterinary
attend, we before them,
dially invited to

Mysore Serwu Institute, -
Iebbal, Bangalzrﬁt‘” !
YA iy § RoD. Nanviag
¢ ]

_ Loy, Seerctary.,

Vol. XXX1v, No. 2 (

Page 145 para

e 145, graph 4, ple
of the British Infomzatizg Senlr)jl:: ;
from the Imperial Chemica) Industi-,i

March 195, 1.1 7

e read « 7 . .

Bou(xlbu;’?uir valms by the courtesy

es . Bstead of * Jour films
V.q, Kuary,

OnY. Secretary,

ter““”"!/ Medical Association,

ny, Bombay.

An extraordinar
o Y conferenc
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gress Session.  Dr. Sena Pati Presided PHAOW and Indian National
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1¢ Silver Jubilee of
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Tt](_)l‘c on the occasion.
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of the prog. U particulars will be
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Jirl PUNJAL STATE VETERINARY ASSOCLATION 231
Dr. Karnail Singh, General Secretary of the Associatio'n' cxplained
ivi ¢ the Association and cxhorted the members to sta,.nd
all odds and do their best to raise the prestige
[ He said that theiv primary duty was
(t,)o improve the livestock breads of the mo'th.er]:x'nd :mfl Ly so doing they
could supply supcerior foods of animal origin like milk, b'uttc-r, chcesg,
creamn, meat and poultry products. At the present juncture their
services were hadly needed as there was an acule famnine of these
commoditics.  In India the daily wilk consumption per head was
5 onnees, while the optimum  need was 30 ounces and an individual got

only 1 cggs per nnnum aganst the requirement of one cgg a day-.

the activities ol th
united and firm against
the Veterinarians in general,

He pointeid ont that though L"hc:ir services to the .Nn‘tion were of
ubmost  importance in the Pnn]jlb fchcy were being .:1ccorded 2
step-motherly treatiment.  No bencfit of past service was given to the
Veterinary Assistant Surgeons when their pey scale was revised after
o lapse of 35 years, in 1955, though suc]? benefit was given fo teachers,
college lecturers, assistant surgeons (%\on-gnzett-.ﬂ) etc., but had been
<o far denicd to them.  This was inspite of the fuct that the Govern-
{ Indin recommended two increments to old pcrsonpcl and so did
sent Chicf Minister while he was Development Minister, This
he past Lwo years but nothing definite had

ment 0
the pre
nratter w
been decided so far.

A resolution moved by ‘]).1'. Ph}zl Chand urging the Pl}nja)b
Government to grant two gd«htmn:&l mgrmn('nts to the Ve?cmmf}rz
Assistant durgeons alrcady in serviee with cffcet from April, 1955

forthwith was passed unanimously.

The President, Dr. Qena Dati wantfed the mpmbers to do their
best to improve the livestoak. wealth as th.ey could improve the health
standard of the Nation by doing so. He szni thith [J)usfl-ie de{ufan‘dled .tl}zat
two additional increments to the old hands should be granted forthwith.

as hanging five for t

KARNAIL SINGH,
General Secretary, P.S.V.A.

tonies of the above have been forwarded to the Governor, Punjab,
Chicf 1&’91{“:“0 Purl\]fmb Union Agriculture Minister and other Govern-
thief Minister, ab,

ment authoritics.
add greater weight to what we had already

{uten in our editorial on ¢he Punjab Veterinarians %n March‘ 57 issue.
\\\&“‘ b.nl;nthc Government bestow their kind attention to this question
¢ WIS 2 U g

] yossible and remove this sensc of frustration which seems to
as carly asg pos! and Fel N S ,
weigh Zlown the profession 1t the Punjab.  Editor, LV.J.]

o

s e

[The above facts

11
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MADRAS VETERINARY ASSOCIATION
Proceedings of th o
e General Bod
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A General Bo i
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Association was in the Chair e
of the Association, read the( re'
264—1956 to 21—3—1957 ig?
and expenditure (copy ntmci;ed)L

A condolence re .
Dr. J.C. Duvid was

Madrag .

30 A ;\(;lﬂ‘& ‘.V(EL(‘,):l‘n:“\y ASNOCiutiOD

G.0. 'mm“y'“’ght members of

srK.p, ¢ an, President, of the

't of tixgl lll;lln(h‘as.(:k;lm_ Nair, Scerctary

Yuding the 4 ?'nflglng Commitice from
Hdited statement of receipts

solution on the sad ge

> 1 .‘\ 3
moved from the Chgj mse of 1y

Kelappan and

Sf/anding in S.
ilence for . roa )
The followi v 6Wo minutes, nd adopted, the house
ollowing resoluti
i i utions wer
discussion by the members - Were moved ang passed aft
) assed after some

1. Resolved to
_ request the Gover

:;:E ;i;ohsh t%le distinction noyx:rl?:') Olnt o

RCX?SIQSM'I; Vcterirmry ()o“c:(,(so N

:C.V.S. United Kingdowm wirt o0
for purposes i ihcation of
Of ac . »hazld ey aed St .

Insurance Purpégzstlﬁmtl?q of (i) im[)otrotctiut‘”'lmws 'IISSUCd
animals with the diffeandt(rllll) for 1-egistmtionnm["lmlis O ing
. rent Turf ¢ P of the racin
| Pm.posed by e o f Clubg m Indiy, ¢
ubramanian, o

9
2. Resolved to request the Gove

Veterinary Agsi . .
38 to brin)é it 51:18?11{; "burgeons and raise it :M;-thc pay of the
and to gazett Par with that of 4 0 s, 200—400 so
ette them similarly ¢ Medieal Graduates
Proposed by Dr, :
V.S. Alwar,

3. Resolved to re
quest the Gover
seale of pay of the present Qo £0 SUitabi

w:mke necessary action
ms Ween the (Giraduates
the Members of the

and secondeq by Dr. 8. Bala-

riment o pq

a

y rtevise the

Departwent s cors ot ¢ '
0 a8 to start thejy, af g st'ng ﬁ)ﬂlmti by
8¢ above the maximum

pay of the Veterinary Assistant §
b Proposed by Dr, A, Ramaswy N
. Subramanyam. o
4. Resolved to request the gy

" 1thoriti
to raise the pay scales of the {T;izr(i)i the Mady
ary staff

them and bring ¢ Vi
Veterinary A‘Xssfigstmk:;'e ms?;?—? Paxwith the pay Zi;\;:}r;g olfmggr
Dopartment in Madras Sméi(ms of the Aniwgal IIusbandr;

/\ T -
SYYAr and scconded by Dr.

as Corporation
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Proposed by Dr. V. Venkatanarayapan and seconded by Dr. C.
Bharadwajan.
5. Resolved to request the

taken to provincialise t

Government that urgent steps may be
he services of all the Veterinary Assis-

tant Surgeons serving under the Corporation of Madras and
other Liocal Bodies, so as to bring in line and co-ordinate all
the activities of the Animal Husbandry Department within

the State of Madras.
Proposed by Dr. V. Venkatanarayanan and seconded by Dr. C.

Bharadwajan.
The following Office-bearers of the Association were then duly

clected :—
President: Sri T. Vinayaka Mudaliar.
Managing Committee Members
dri Bertie A, D’Sowza , Sri A. R. Madhusudhanan,
,, L. D. Mantramurti, ,, C. 1. John,
,, V.5, Alwar, ,, M. Ranggnathan,
., V. Venkatanarayanan, ,, . D. Wilson,
., S. Vancheswara Iyer, ,, V. Satchidanandam,
,, G Osman Khan, ., T. A, Natarajan,
,, 4. C. Victor.

, M. C. Chellam,
The President in his concluding romarks thanked the members

for their co-operation and for the opportunity given him to serve the
profession.

Next, the inceming President thanked the members 1D suitable

tering for clecting him as the President and said that he looked forward
to their unstinted support and co-operation. He conveyed the thanks of
the Association to Dr. G. 0. Khan, who, he said had filled in the high
office of the President of the Association at a time of its greatest need.

With a vote of thanks proposed by the Secretary, the meeting

catne to a close.
The Managing Comunittec mct immediately after the General
Body Meceting and clected Qi J. C. Victor as the Secrctary and Sri M.
Ranganathamn as the Treasurer of the Association.
Then the Members adjourned for Jlunch, which was highly enjoy-
able in the company of this great gathering. It was a sc')cm.l hit of high
order, which the Agsociation always tricd to maintain in its long and

arduous carecr. 5. C. VicTon
. C ,
Secretary,
The Madras Veterinary Association,

) yiment, Egmore, Madras-8.

M. V. A,
15 alls Rowd, ¢ . . )
o Musstulls ol gy il Husbandry Depe
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THE ALL.INDIA VETERINARY ASS()CIATION
HYDERApA BRANCH
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The house then stood in silence for two minutes and passed

the following resolution :—
«The local Members of the All-India Veterinary Association,

Hyderabad-Deccan are deeply grieved at the sad demise of
Dr. S. A. Jabbar, retired Director of the Civil Veterinary
Department and convey their heartfelt condolences to the
members of the bereaved family.”

M. MAHALINGAM,

Hyderabad -Dn, )
Secretary.

16157 Y

Obituary

Dr. S. A. JABBAR PASSES AWAY

We arc shocked to hear of the sad demise of Dr. S, A. Jabbar
Director of Veterinary Services in Hyderabad State.
sonally very well and our grief is all the more
poignant. He was onc of those Nature's born gentlemen who adorned
socicty wherever they were. His transparent sincerity, his love for
his professional colleagucs and his pride in his profession are qualities

that come crowding to our mind now.

Jombay Veterinary College in early twenties,
arians to specialise in dairying and he
Later he took his

who rctired as
We have known him per

Passing out of the I
he foresaw the nced for Veterin
underwent the ID.D. course and took that diploma.
M. S. degree in Animal Husbandry from Cornell University. Not
satisfied with all these, he underwent the post-graduate course in
Animal Husbandry at the I.V.R.I, Mukteswar. He was on o year’s
study tour of the continent visiting important dairy farms and allied

institutions.

From the lowest rung of the ladder, he rose step by step and
ached the topmost position in the State. He was a popular officer,
infected others with his zcal for work. Always polite and
he inspired confidence in his subordinates. His spirit of love
more to be seen! A good man and a great Veteri-
narian has passed away but his example will linger long in the memory
of all those who knew him. May his soul rest in peace ! We offer our
heartfelt condolences t0 the members of the bereaved family.

re
who
courteous,
and goodwill is no
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three cditions and four reprints. It has been widely used by students
and teachers alike.

In this fourth cdi
in the subject, D1

tion, revised by & renowned teacher and researcher
Lapage of Cambridge, the original pattern and
approach are preserved. The book is divided into four sections, as
pefore, but S_ection I dealing with the gencral aspects of parasitism, vez.
host specificity, modes ol infection, ete., has been entirely re-written ir;
a most readable and inteiligible manner. Technigue and Diagnosis is
treated, rightly so, under Seetion IV instead of uuder Section II, while
Sections 1Iand IIT relate to Helminth Parasites and Arthropod’ Para-
sites respectively. A fow changes arc made, like defining the Order
Pseudophyllidea and bringing the genus Diphyllobothrium under it
Otherwise, the representatives of the various groups are dealt with 'lS‘
before, in the Jight of recent knowledge and with the requisite stre:ss
Jaid on the aspects with which the Veterinary Practitioner is most int.i'
mafbely concerned. The Qocbion on  Arthropods reveals cxiensive
revision, particnlarly of classification of the group and the account of
insccts.

he volume 18 enhanced in its appeal to the student by the addi-
tion of eight plates containing some rare half-tone illustrations of para-
sites or lesions. The footnotes have been compiled into Bibliography

at the end.
Mhere is scarcely any mistake, typographical or otherwise ; one
error that was discovered after much scarchis © Irull and Males 7 (12.37)
instead of < Krull and Mapces
This is butan iiperfec
had had occasion to sce it in an

LRI}

t cstimate of the book, but any one who
y of the carlicr cditions, and also to per-
use the most recent and authoritative account of parasites, f.e., Veteri-
nary Parasitology by Lapage himself, conld guess what a treasure it
should be. The study of Parasitology at one time bewildering to the
Biologist has been changed into a fascinating one with the publication

of such treatises.

May we hope tha
« Monnig's Veterinary r
by Lapage?
y M. ANANTARAMAN,

SIS

t, in the next edition, the book would appear as
rotozoology, Helmintbology and Entomology "

Mammals—By L. Cotchin, M.R.C.V.S.s
Veterinary College, London.
lth Bureau of Animal

of the Domestic

aent of Pathology, Royal
No. 4 of the Commonwea

Neoplasms
Departt
Review Yeries
Health. 1956. Price 20 s.

Oncalogy is a comlimmt,ively neglected field in Yetcrinary Patho-
logy and as such the above roview written by Cotchin, an experienced
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Pathologist who has contributed a number of

apers « L
{o be greatly welcomed. bapers on the subject, s

In the above work the author wvives .
critical review of the lierature f)}rllmtlixll\«)c:-fh.USCI“I and  somcewhat
The material included were mestly those 1:]1‘”;
publi.cwtion of monograph on the subjuet by J“ol;llmt o L
vceasional cases some of the important carlicr LtI}.l(l"fgz)’ though in
<:«>usu1tc<l.. Alter oullining in the introduction 1/]12 ;lrl‘ )\11,‘101115 Wore "‘HO.
Lumours m (19)11<>8Li<: nmammasls (horsc, ox, b‘h;\-’, '»?(lrvnmu,l imncidence of
i uthor dcffls in the first fourtecn chapters with t}t I-Hm d‘.):’r :md‘vn‘l‘), the
in the various body systems--skin und 1,()1%'()(1 q:;‘fmlnmn a8 b gecurs
gland, musculo-skelctal, respiratory, (:;“‘di()‘v‘l‘l'u,l‘l‘U('L”le, nammary
Jvimphatic, aliwentary, urinary, male and f;"’ L
nervous, eye and ear.  In the fiftcenth chaptor
(mesothelionn, cndothelion, lesions of rll(;t
r?mn:mts and teratoma) are outlined. In thq final ¢}
discusses bricfly the broad conclusions arriveq :;t '1 :VL} ?h”l’tm', the author
syl}‘dy of the neoplatic conditions in maminaly ,\)il lﬂm ﬂ“ttr‘t.-,,\h:umti.\'c
differences in occurrence of ncoplasms in (1611 \,L”.l‘ e showing species
given, This table is uscful to obtain infy Ine ity
sowie of the common tumours in aniwals,
the tumours met with in mammals under btwo great
might be called ‘wide range’ and the ‘]mt;r;a é{“)”ps,——thosc that
respectively—* that is, those that affect wigh gW range © neoplasms
more spfzcies of domestic mammal, and thq tho;(_)‘tl;c fp(mlem:y.t,\vo or
be restricted to one species or to be of prcdolllinlf;nt IELL appear clL‘hcr to
species only.” Such grouping, the anthor fcnl; 11111)01-t.:mcc 1 one
probing into the factors concernced in the Otiologj;y‘ ’Of“tllll‘fht be useful in

nours.

The above work has brought out sharply th
of occurrence of tumours in different countriey ¢ (C .
has been frequently described in dogs in Eng “
whereas 1t is of rare occurrence in India.

dowestic mammals.
appearcd  alter the

h:lvnmlmivlic and
wale genital, endocrine,
some of the rare tumours
ochord, branchial cleft

lome als is also
fll‘l;id“on on the frequency of
v { ] \
¢ author lists gentatively

anation in the site
1 circimanal adenoma
and and other countrics,

The author’s comment on the inade
certain types of tumours like leukosis,
foster co-operative research in the clinici

Kxhaustive bibli given at th
) oy ¢ end of the book ¢
the value of the-bogleaa. t nician, o the tagch oy

Pathology ang, o Shﬁmi‘awtudeut,

- N
.
.
s

W

Y ! , v
$ ar“ﬂ 76Q’D\ / » oL

S B2, N2G
N37-3G-3

quacy of our knowledge of
mast cell lesions ete., should
an and the pathologist,.

nhances
cr in Veterinary

K. P. C. Narz.
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AN M&B SULPHONAMIDE PREPARATIO
for the sreatment of BACTERIAL INFECTION

Combining the bacteriostatic effects of sulpha-
merazine, sulphadiazine and suiphapyridine,
* Trinamide ' attains the maximum degree and
range of activity against common animal
pathogens, while reducing the risk of crystal
deposition in the urinary tract. The product is

SUPPLIES
Containers of: 250x0-5 gramme tablets readily absorbed after oral administration and

20x5 gramme tablefs o oheutic blood levels are maintained for
prolonged periods of time. Treatment is based

Q"""?' Pae

(e}
;'7'0 B v on a single daily administration of the drug and
Q * Trinamide' is therefore of special interest in
MANUFACTURED BY large animal practice.

MAY & BAKER LTD

A W X AN DX N Y D N
5\\0\011'17011(\\ ‘T“.PLE SULPHONAMIDE ASSOCIATION e

e —— LT LD

CALCUTTA + GAUHATI - MADRAS - NEW DELHI ¢

——

MAY & DAKER (INDIA) PRIVATE LT - BOMBAY -
: ‘ : )
it {isers, please mention Phe Tndian Veterinary Jowrnal,

When writing to advertisers, 1
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% SORVICIN i

8 Vitamin C Tablets & Ampoules §

| * i

% TABLETS: §

g 50 mgqg, 100 mg., & 500 mg. Each g

8 AMPOULES : %
§ 100 mg. & 500 mg. vee Each

y, y i

FOR MASSIVE VITAMIN ¢ THERAPY g’
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BILLINGS : Livestock & Poultry Diseages 19 Ra. aP
51, :

CHARLES: Commercial Poultry Farming 1958 gg;p S6 ling. g, w9 0

ROGER-CAMPBELL : Profitabla Po | SH9P. 240 iling, '

ultry Keepi
WINTLR-FUNK : Poultry Science & Prac!ic:piggsms

GRRRIGUS : Introductory Animal Scien
MORRISON : Feeds and Feeding 19516, ce 1954, 5

India filtd. - 23 o
62p. 267 llng. 'i:; 3(7)
03p, 272 iling, ¥

DRABBLE: Textbook of Meat Inspecﬁonziggsed' 16Sp. fully g, ::; (7)9:
ENSMINGER : Animal Science 1955, 1152p. 432 illne. 56 25
HAGAN : Infectious Diseases of Domestic Animals lgné 4 tables &e. S w0
WRIGHT : Vety. Anaesthesta 1952, 276p, 72 illng 1. 982p. 513 ilin,.. 50 50
mgggg%NT :V :let.m-lmu-lz1 Bacteriology & Virology 1.956, 5th ed. g w1575
: eT%r&;ag}ndgigals}gss, 1400p. 389 chapters, S0P Mta. 5 g

DAVIS: Dictionary of Dairying 1955, 1100p. ilitg w3750
BLACK'S: Veterinary Dictionary 1956, 1100p. 1l1tg 4875
2 25
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WHOLE LIVER EXTRACY

SUPPLEMENTED WITH VITAMINS C & B-COMPLEX

Products of : )
TEDDINGTON CHEMICAL FACTORY PRIVATE LTD.

(Biological & Pharmaceutical Laboratories)
Suren Road, Andheri, Bombay.

Sole Distributors: W. T. SUREN & CO. PRIVATE LTD., P. 0. Box 219, Bombay 1.

W 1524 (1)

B.C.P.W.

NOVOLED

EPARATION FOR EXTERNAL APPLICATION
A l’RON WOUNDS AND SORES OF ANIMALS

CONTAINS DDS AND ALLIED ORGANIC COMPOUNDS

LA NN PPN PPN SN NSNSN PSNS

applied to wounds and sores. Specially useful
in the treatment of ‘ hump sore’ and also
~ ‘foot sore’ in Foot and Mouth disease, -

USED EXTENSIVELY WITH CONSIDERABLE SUCCESS
IN BENGAL VETERINARY COLLEGE HOSPITAL

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

BENGAL CHEMICAL

CALCUTTA — BOMBAY — KANPUR

NSNS PSS PPN PPN PPN NSNS

§
:
ﬁ NOVOLEP is an excellent fly repellent when
i
3
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NEW BOOK
* 770 pages
* 57 Authors
* 23 ilustrations

This menumental book i ' '
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must’ for every active veterinary practitioner

. Price Sh. 16'00 or Rs. 80/.
Limited stock — Order today
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Do you know?
The Indian Vete

is a periodical which enjoys an intemat‘-orlnary Iournal

A n :

the cause of . Veterma'ry Science and the :évs;:tUS. and is devoted to
nary profession. It is of particular inte “oent of the Veteri.
Practitioners of both Iarge and small animg)g Rese :

Investigation staff, Livestock Development (Sﬂic r Y workers, Field
of ‘Livest_cnck an'd theiv products ang to ]ivestozks, :
Belpg a pioneer in the field of Veterinary ]ournaliQOfoers In general,
position as an agthennc source of informatiop on IT In t‘he East, its
of animals is guite unrivalled. all Tropical diseases

It has a world-wide circulatiop.
it reaches :~—Throughout India, Pakistifrecirioafew Places which
Malaya, Ph'llhpmes,. Persia, England, Ire]audy gn Burma, Japan,
South America, Spain, Sweden, Germany, RU%s’i SCotland, North &
not anly amongst Veterinarians and Agricultura) C?H?éc' It circulates
all stock-c‘)wners,. N.E.S. workers, Racing fy ers but amongst
tradesmen in the line, actecnity and even

Powerful Medium for Advertisement

It is therefore a powerful apd an e i .
ment of drugs, Surgical Instruments, Dgi;!'zepml?:lum for advgrtise.
medicines, Sale of livestock and livestock Pfod:c‘ ncis‘, Proprleta:ry
and shows, Livestock tenders, recruitment of studeni’ tvestock fairs
of qualified Veterinary Surgeons, etc., etc, S and recruitment
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] An Appeal K
” SAVE INDIAN MONEY BY PATRONISING AN ENTIRELY g
NATIONAL INDUSTRY - AS ALL SORTS OF VETERINARY }_j
INSTRUMENTS AND APPLIANCES ARE MANUFACTURED £

IN INDIA-IT IS A PRIDE TO INDIA AS IT IS SOLELY

AN INDIAN CONCERN
and therefore fervently look forward for kind patronage

and generous support from all concerned . . . ... “a e €
[X
ARTIFICIAL INSEMINATION SETS d
7 FOR E
CATTLE - SHEEP - HORSES - PIGS - Etc. £
Manufacturers of Artificial Insemination Apparatus Sets in India, g
approved by Dr. P, Bhattacharyya, M.Sc., Ph,D., Officer - in - 7
Charge, finimal Genetics Section, Indian Veterinary Research £
Institute, Izatnagar, U. P. and suppliers to the Government of =z
] India and also to all the Provincial Governments. g
SPECULUM far Buffaloe, Heifer, etc. and all spare parts ﬁ
: for A, 1. Sets are available, %
MANUFACTURRBRS OF :— g
G.T. V. Set; Post-Mortem Set ; Obstetric Set, a
All sorts of Veterinary Instruments and Appliances, £
Improved pattern Inoculation Syringes 20 c.c., 10 c.c., Y
: and 5 c.c. g
High Class Stainless Steel-PEW Inoculation Needles- K
G.T.V, Needles and also all sorts of Needles =
according to any specification. g
UNDERTAKE ALL SORTS OF REPAIRS, RENICKELLING AND E
RESHARPENING OF VETERINARY INSTRUMENTS £
‘ AT MODERATE CHARGES. i
£
For further particulars, please apply (o : ﬁ
1S ELECTRO
PAULS [ WORKS j
39, JORAPUKER SQUARE ﬁ
Post Box No. Cal. 11406 Z
CALCUTTA-6 ﬁ
M e )1 1 O M 25 %
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Burdizzo Castrators with Patent Cord-Stop at dauws.
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Beware of Imitstion. Do not be misled by spurious makes.
Dr. Burdizzo's Bloodless Castrator for the Castration of Bulls,

Horses, Sheep, Dogs, Pigs etc., is the ouly Castrator guaranteed to be of
perfect manufacture, built up to a standard not known to price.

%

~ Burdizzo Tattooing Forceps.

O&icial Marker of many Cattle Breeding,
Breeding Farms and Cow Testing Associati
Letters and Numbets for marking Cattle, Sh.
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Sheep Breeding and Horse
ons, with Interchangeable
eep, ete.
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. Nickel-plated, three 8pace ; in tin box,
3 Space-Fp_rceps? 2 Bets of Figures,
ink.

The usual set consists of &
Complete Alphabets, and Tattooing

Further particulars on request from the
Representatives and Distributors :

Dr. PANGAL'S VETERINARY INSTITUTE,

26, Wallajoh Road, MADRAS 2, (8.
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