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IN VACCINE PRODUCTION

By
S. VANCHESWARA IYER, ¢.M.v.C., M.S. (Michigan),
and

R. SRINIVASAN, B.V.Sc.

(Institute of Veterinary Preventive Medicine, Ranipet.)
Received for publication on 10—9 —54.

Introduction

i ng cattle in India is an important day to day
robleil?ﬁ? sr;:ssg of all the plans for livestock improvement and
P "o f agricultural wealth will depend to a great ex.tent., upon the
mcreas’ih hich we are able to control and eradicate this disease from
e oo u-v?' The disease is endemic to the land and the Government of
the:rcoun d} ;he Provincial Governments are endeavouring to evolve
N thods for the successful control of the disease. The methods
suiteblo ll::eth Western and some of the Eastern countries to eradicate
ad'o pt.e.d d eviz mass slaughter of cattle, adoption of stringent
this dls.ea > s;res and the use of killed or inactivated vaccines are
qua,ra.ntmﬁ o licab’le to India. The killed or inactivated vaccines,
not eqnahy_ sgll:ort or uncertain immunity and high cost, have little
du'e. to_ : t;l‘r country. The most practical method then seems to be the
utility i lsttennated vaccines which will be cheaper and at the same
use of hv?e: a lasting and durable active immugity on the inoculated
:l:;e,c :xx:d thus raising the level of the herd immunity.

i lation using a suitable dose of Anti-
The 8.8. method of inocu _ by

: nd Rinderpest Bull Virus was found very useful in

I:::derfes:mm c:ntrolling outbreaks of Binderp_est, but this is a very

the early ethod for a vast country like India with a large population

e:;penm;%o mmillion cattle and buffaloes, and this method was not free

‘f)m(:;erthe dangers of spread of infection and other complications
either,
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The introduction of the goat adapted virus b

has provided us a very cheap and efficient II)’rodﬁct for tieE ?g;f:ig?:,i
9f cattle and buffaloes against this disease and made possible the rapid
1m13nnmza,tion of whole cattle populations, during the last two deca.dlzas
T'hlB goa.a.t-a,dapted virus, in spite of its great promise, has produced somc;
disappointment in the early stages, by its imperfect ,attenuation and b
causing severe reactions resulting in some mortality ; but of late f,h};
Muk_teswm ‘W’and* Y’ line of Goat Virus has by ite prolonged ,a.nd
cont.mu_ed passage in goats, become highly attennated and safe fogr use on
!;he indigenous cattle and buffaloes of India without in any way losi
1ts‘ antigenicity or invasiveness. The processing of this viruz in ayf e
dried form with the help of the personnel and equipment su lil;ez.e-
recent years by the Food and Agriculture Organization of tthU . tu;
Nations in some of the laboratories, has greatly improved its V'a.ll:'ll:
and keeping qualities, and its availability at all times for th lte ticn
of the valuable livestock of this country from this most drea.g %ro Moy
But yet, this goat virus is found unsafe for use on the highl 2{1 scou;lg);a.
cattle and buffaloes, animals with traces of foreign blogd sceptible
cattle, sheeg, and goats, without the simultaneons a.dmini’st;n?orte%
some hypenmm}me serum. This has necessitated further se: l(1)1nfo
a c}_ne&p and efficient new product milder than the goat-adapt dr ch for
wlrfxch c9uld be used for protecting these highly susce t’lt))le ottlo,
animals in advanced stages of pregnancy, sheep and goats plible cattle,

During the past 7 or 8 years, a consi

! ) iderab) i ;

hﬂ.qs1 been published about a strain of Lapin?z::ln o;?;dzfr ‘nfOrma:t,on

evolved by Nakamura, Wagatuma, Fukusho (1938), which cpelss Virus,

a8 a cheap, safe and efficient immunizing agent for ,protectinguthebﬁ.ggid
1galy

susceptible cattle in different parts of the world, and the attempts of

several workers to adapt the Rinderpest virus to rabbits .

Attempts were made by Haddow and I i

Datta, Seetharaman and Rajagopalan 1; dnani (1947) and later by
?:eggh:;x;txftlutz, Mukteswar, tg evoléegfi) Ii:d:a.h: Isrﬁz V:teriga.}-y
Veti rinar Bioi{e . vllrus for general use of a vaccine in Indi:, th 1:;:'-
wos undeZtake Og;ca and Research Institute, Ranipet also s(; "
Rindorpost bovine i 1949 onwards to adapt the local sltne°w°ﬂ;
of lapinized vi i to rabbits with the hope of produci  strad
rus which could be used as g cheap and Eﬂici:;ltn'g a Stra’m

immuniz-

ing agent for protecting the highl ;
sheep and goats in the Madras é%a tg' susceptible cattle ang buffaloes,

. it agai i .
::}I;?nm;e. An!;l-Rmderpest Serum, A gg;;it nl:.;:;l;rpest without the
m]l:'r: fm this attempt, and so far the lapinized vim;eh:f 8UCCeBS Was
promise for use a8 a good and safe immunizing 4 gent 8ga§n:l;g‘wg great
, inderpest,

-

W o
o &[N\
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Historical

Edwards (1924) was the first to demonstrate that Rinderpest virus
could be successfully propagated in rabbits. Later, Inoue (1934), Naka-
murs ef. al. (1938) Baker (1946), and Haddow and Idnani (1947)
succeeded in adapting the bovine virus Yo rabbits, and studied its
attqnuation in this species of animals. Inoue (1934) could passage &
laboratory strain of bovine rinderpest virus in the rabbits up to the 50th
generation. Nakamura et. al. (1938), working in Korea, made extensive
and systematic studies on the effect of serial passage ofrinderpest virus in
rabbits and concluded that the virus was reduced in virulence for cattle
after the 100th passage, when the inoculated cattle survived after
showing only a mild thermal reaction. They also observed definite
lesions in the Peyer’s patches and mesenteric lymph glands of rabbits
infected with lapinized virus. Some of these workers have remarked
that it may not be possible to adapt all strains of Rinderpest virus easily
and successfully to rabbits. Baker (1946), at Gross Isle, found that to
adapt the bovine virus to rabbits successfully and to increase its
pathogenicity in them, it was necessary to alternately passage the virus
in rabbits and susceptible calves. Haddow and Idnapi (1947) found that
a freshly isolated epizootic strain of high virulence was necessary for
infecting rabbits, and this strain became safe for use in cattle after the
50th passage in rabbits. Further attempts were reported to have been
made at the Indian Veterinary Research Institute, Mukteswar, to evolve
an Indian strain of rabbit-adapted and fixed virus for general use in the
field. The only strain of Lapinized Rinderpest Virus found useful for
universal application in the control of Rinderpest among cattle today is
the Nakamura III strain of lapinized virus and its sub-strains. This
strain, after its 630th passage in rabbits by September 1945 was studied
by Cneog and Fischman (1949) in China, and later by other workers in
Egypt, Kenya, Siam, Formosa and Indian - Veterinary Research
Institate, Mukteswar. The Nakamura III strain of Lapinized Virus
geems to be the only strain now available, which has been accepted by a
number of workers in various countries as a standard strain for the
manufacture of a suitable vaccine for protecting the highly susceptible
cattle and buffaloes against Rinderpest. Its applicability seems to cover
bovine breeds of a relatively wide range of susceptibility, and satisfac-
tory results of vaccinations were reported in native cattle and buffaloes,
by Cheng and Fischman (1949) in China, in Mangolia, Thailand, Hong
Kong, West and East Africa and in India. According to Nakamura
(1953), though that strain of Lapinized Virus has undergone over 1000
passages, it is still too strongly pathogenic as a vaccine for the hyper-
susceptible Japanese and Korean breeds of black cattle, - There seems to

‘ be no indication that this strain may become more attenuated and safe
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for these hyper-susceptible breeds of catile b

furth i
Hence Nakamura et al (loc. W or rabbit passages.

cit) have resorted to passage of this

attempt. At the other extreme, Haddow and Idnani
that the Mukteswar strain of lapinized virus lost its inva.sif;e po:wefro::g

antigenic qualities for the hi :
oot éts, q les for the hill cattle by the 174¢h Passage in the local

While striving to profit by the experience of th .
i i ; ese wo
e oriried behaviour of dlt.ferent strains of the hpinizedﬂ:ie::; i?:;:;
was felt that it would b g varying thresholds
elt that 1t would be more practical and negy the i .
were made to adapt the Madras strain of bovinzr Riengliz:)le,sl: avtiterulgp:;

local rabbits. Efforts to secure the Nak :
virus from elsewhere for experim o I strain of lapinized

observations made on the
virus to rabbits, the chan haviour of the v .

attenua.‘tlon in the rabbits, the Pathological lesiong sezn : fhvlrus, e
comparison of the observatio i orded b tor gy 20d &
the subject in other parts of the world. ¥ other workers on

Adaptation of rinderpest v

Materials and méthods
produce illness in rabbits hag
workers for many years,

t rabbits with the virus, Hall

. ' Was ung ' intravenous
reliable signs of illness in them ; the bl vocessful in producing
to infect calves. The J apanese work
- ers, Nak
successfully infect rabbits, sub-cutaneous?yaaul;ztigvfﬁ (1?38) cc;luld
ously with a

strain of virulent bull-yiryg which h;
h e
laboratory for more than 19 years. Tht(; :):l?:d T&alntamed in the

. and
reaction than the subcutaneoyg inj vansed more marked thermal

of suceptibility, it .
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strain of ox virus, cafsing about 12% mortality in their buffalees,
Haddow et. al. (1948) were at first unsuccessful but guceee@ed latt.ar by
giving 5 cc. ofblood from a freshly isolated epidex;nc stram. of Rinder-
pest virus, either intravenously or sub-cutaneously into ra.l.)blts. Baker
(1946), at Gross Isle, using the strain of virus available in his laboratory
found it impossible with the methods described by others to tra.ns.fer
the virus into rabbits, beyond one passage. It was only by using
alternating inoculations between calves and r.a.bbits, that the seri.al
passage was accomplished and definite signs of illness were produced in
rabbits.

In this laboratory, earlier (1949 and 1950) two attempts to infect
the local rabbits with the then available laboratory strain of bovine
Rinderpest virus (which caused in buffalo. calves a mortality of 45%)
proved unsuccessful.

Later, in 1952, attempts were renewed to adapt the same
bovine virus to rabbits. In this series of experiments, the laboratory
strain of bovine virus was injected intravenously into rabbits
using the alternating technique between rabbits and buﬁalo-f:alves.
The Rinderpest bull-virus was passaged alternately between rabbits and
buffalo-calves for the first six passages, and later it wss possible to
continue it serially in rabbits. This time the attempt could be said to
have been quite successful as judged from the characteristic thermal
reaction, symptoms of sickness, and the various pathological lesions
observed in the infected rabbits. No attempts were made to passage
the virus serially in rabbits from the beginning, nor was any necessity
felt for procuring a freshly isolated epizootic strain of Rinderpest
virus.

The material employed for the original inoculations into rabbits
wae spleen from a calf made ill by 3 sub-cutaneous injection of
laboratory strain of Bovine Rinderpest virus that had been maintained
by successive passages in buffalo calves for about 3 years and causing
about 45% mortality in them. Blood was drawn from the infected calf
at the height of thermal reaction, tk}e calf was slauglftered and the
spleen removed. A concentrated emqlslon (}O°A) of the mixture of blood
and spleen was made in normal saline using a glas§ pestle and mortar,
the suspension was allowed to stand for a few minutes to pel:In.it the
coarse particles to settle down, and 2 c.c.'of the supernate were injected
intravenously into a pair of healthy rabbits.

The rabbits used in the experiments were either bred locally or
purchased from outside dealers. When purchased from outside, they
were of mixed ancestry and some of them were infected with COGCI.diOSis_
Since the number of rabbits bred at the Institute was not sufficient to
meet our demands, we were obliged to supplement them by pnrchase
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of young rabbits bred by local dealers. As a proportion of these rabbits
were affected with coccidiosis, they were subjected to a routine treatment
with sulphamezathene for a week or two prior to bringing them under
the experiments, as, such intercurrent infections had s tendency to damp
the reactions caused by the virus in them. Normal temperatures of
these healthy rabbits ranged from 102.0°F to 103-0°F when kept under
experimental conditions. In no instance was the temperature of a

healthy rabbit found higher than 104.0°F when maintained under
normal conditions.

Thermal reaction :—Though the adaptation of Rinderpest virus to
rabbits, when given intravenously, does not appear to be very difficult to
attain, the symptoms and lesions created in these animals by the virus
during the first few passages are neither obvious nor clearly defined
sufficient for easy recognition. Edwards (1924), Inoue (1934), Nakamura
et al (1938), and Haddow (1948) reported a slight temperature elevation
which became more marked and definite after the virus was passaged in
rabbits a few times. Cheng and Fischman (1949) observed that thermal
reaction, ordinarily not produced by the initial injection of bovine virus,
becomes more marked and definite after three serial passages. Experi-
ments in this laboratory have also confirmed the above observation.
The first pair of rabbits injected intravenously with the virus evinced no
thermal or any other reaction. As already stated above, the virus strain
was maintained alternately in rabbits and buffalo-calves for the first six
passages and later continued serially in rabbits. From the 2nd to 13th
passage, the thermal reaction in rabbits, though present, was very
irregular the highest rise observed being 3-6°F and the lowest 1.0°F
above the initial temperature before inoculation. After the 13th passage
the thermal rise became clearer and steep. The initial thermal rige
commenced between 24 to 36 hours and reached the peak in 48 hours.
This rise in temperature was ordinarily maintained for
sometimes even two days. Ina larger proportion of the
first evidence of the drop in temperature was observed on the third day
i.e. between 60 hours and 72 hours. The peak temperature was

anything between 104-5°F to 107.0°F. There used to be occasional
variations in reactions but a consistent

(vide typical temperature chart.) In the
reaction was regarded as one of the more rel
typical temperature curve consists of a shar
48 hours, which persists for 1 or 2 days. It may be sgeen from the
analysis (Table No. 1) of the temperature charts of rabbitg from the 1st
to 191st passages that on the average, the thermal rise from 1st to 10th
passage is only 1.6°F, whereas from 11th to 150th analysed at intervalg
of every 50 passages, it is about 2.9°F.

a day and
rabbits, the

pattern was easily observed
initial stages, the thermal
iable signs of adaptation, A
P rise of 25 to 40°F at 36 to
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TaBLE 1
Analysis of thermal rise at various passage levels among lapinized
virus rabbits.

ht From 51st to From 101st to From 151st to
SI:)‘;gmpalsls‘age? 100th passage. 150th passage. 191st passage.

From 1st to
10th Passage.

‘ No. of |Average |[No.of |Average
No. Average |[No. of |Average |No. o ag . 0
N%b‘i,l‘s lAhveer:Ele :‘u%b?fs theerrmil rabbits |thermal ra!abxts l!ler,mal {a!:bus t!:ermll
;:jected rise. iinjected. rise. injected [rise. injected.|rise. injected.|rise,

L . 1] . -]
23 1-6°F 81 2.9°F 105 2:6"F 111 2-T°F 63 25°F

As the Japanese workers have done, the thermal reactions are
classified into 4 types and analysed (vide Table Nq. II) 1. Typical erer
with a rise of 2.5°F to 3-5°F for 2 to 3 days; 2. 8Slight fever with a rise
of 20°F for 1 or 2 days; 3. Irregular fever; and 4. No.. f_ever. It
may be observed from the above analysis that the pathogenicity of tl}e
virus has considerably increased along with the number of passages in
rabbits as could be judged from the increase in the percentage of . typlcgl
fever. As compared with the behaviour of the Japanese strain in their
rabbits, the rate of increase in the percentage of typical fever was more
gradual with the Madras strain and it was most marked between the
serial passages 11 to 50 (Table II). It may also be observed that the
actual average thermal rise was ma.ximt.lm (2.9°F) at that level (11 to 50
passages). After the 100th passage, as judged from the almost cor:’lstal_lt
percentage of typical fever and the steady average thermal rise in
rabbits, it would appear that the virus commenced getting fixed in its
virulence for rabbits.

Other symptoms and mortality :—Most of the workers make no
mention about symptoms other than fever, but: Bs:ker (1946) at Gross
Isle observed that at the height of fever, the resplra.tlon_of the infected
rabbit was markedly hurried, appetite lost and genem'.l illness apparent.
Occasionally, diarrhoea set in. These symptoms subsided as the tempe-
rature returned to normal and prompt recovery follow.ed. Cheng and
Fischman (1948), working with the Nakamura III strain of L&plnl-zed
Virus at National Research Bureau of Animal Industry, 'Nankx_ng,
China, noticed dullness and anorexia in about 80% of the rabbits during
the fever stage and diarrhoea occasionally, Recovery was the _rule,
except in cases of rabbits infected with coccxdxosu? and with other disease
complications. In these cases, when the rabbits were not destroyed,
s mortality as high as 60% was observeq. At Mukteswar, Datta et al
(1951) observed that the sharp rise and fall in body temperature resulted
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a
5 g 2 -'2 e 2 in the death of a small percentage (4 to 10%) of rabbits before the virus
o | 1 - was harvested. The rabbits, whether infected with coccidia or not,
‘;. “6.:_;' g 8 8 g— it.lvariably died by the 4th to 6th day if not destroyed for collection of
— 2% S g v« virus material. In our work here, during the initial stages i.e. up to the
e S 40th passage, both the infected rabbits of each passage were destroyed
4 S| « o o on the 3rd or 4th day, as our aim was to look for the characteristic
2|81 s g g postmortem lesions at the height of reaction or at the first evidence of
§ Q :“_ . thermal drop rather than to wait and observe the course of the disease.
&18|° % = =222 It was only from the 40th passage onwards that the better reactor was
N R R S killed for observing the typical, classical lesions and for collection of
§’ .é-" — seed material for further passage, and its pair was left for observation on
Sls|lel222z¢ the course of the disease. In general, there was dullness and inappetence
N ERERE B = in the infected rabbits, during the period of fever i.e. from the 2nd day to
3 T 4th or 5th day. Some of them evinced laboured or hurried breathing at
| = :_E = g % § the height of thermal reaction. But this, however, was not a constant
S zg| @ &§ ¥ g symptom. Diarrhoea was observed in about 200% of the infected
‘§ H - rabbits. Regarding mortality amongst the infected rabbits isolated for
3]s g S S § E observation, the results of our observation here would appear to be
Bl || — almost similar to the experience of Cheng and Fischman in that
H &1~ |%2| g g g 2 normally the rabbits recovered in the early passage levels when left
el '§ g% L = = unkilled, and when they were free from Coccidiosis or other intercurrent
A R = infections. But Coccidiosis, snuffles, mange and other infections were
[ g °© o o o unfortunately prevalent in some of the rabbits, and these accounted for
.§ S E g ¢ g o the mortality amongst infected rabbits to a small extent. An analysis of
§ i oy the percentage of mortality (Table III) among the infected rabbits, left
A = o o :
s 2l 52532 TasLe 111
R .éh Analysis of mortality percentage at various passage levels among
= N SR Lapinised virus rabbits.
’§ wy a: N
| § i “gé - n o m From 40th to 100th passage. From 101st to 150:h passage. From ;::::;: 191st
.:: zg| § & = % No. of No. No. of No. No.of
s bl g, Peen b g, Pesent. b Qi Percee
. e
§ 'g, ‘g 58 14 240% 52 30 577% 30 22 733%
] i = - ..'
=z § H _; for observation at various passage levels, shows a steady increase.
A1 21 8 5 ¢ Between the 40th to 100th passages it was 24-0%, from 101st to 150th it
Slel gz was 57-7%, and from 151st to 191st, 73-3%. Between the 40th passage
° e | & = £ o and 191st passage, among 140 rabbits left for observation, 66 died, 39 of
3 = = = which (i.e. 59-1%) showed clear and typical lesions of Rinderpest, and
z their death could justifiably be attributed to Rinderpest.
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Pathological lesions observed in rabbits

No report of the presence of definite lesions in rabbits infected
with bovine rinderpest virus has been made by Edwards (1927), Inoue
(1934), Haddow (1948) etc. But Nakamura et gl (1939) have mentioned
the appearance of well defined lesions after 3 or 4 serial passages in
infected rabbits. Cheng and Fischman (1949) also have observed such
lesions in the spleen, Peyer’s patches, intestinal lymph glands and other
lymphoid tissues such as in the appendix and mesentry. (These Peyer's
patches were raised and the lesions in them appeared on the serous side
as patches of numerous greyish sago-like granules) Baker (1946)
observed in the rabbits killed during the fever stages, a swelling of the
spleen, congestion of stomach and intestines, and sometimes a thin layer
of whitish exudate over the glandular region of the stomach.

During the course of adaptation of the Madras strain of bovine
virus to rabbits, very clear and characteristic lesions were observed in
the Peyer's patches of the small intestine, caecum, and mesenteric
lymph glands, only from the 12th passage onwards.
200 infected rabbits invariably showed numerous, closely-packed,
greyish or dull whitish, granular foci which were most pronounced in
the lymphoid tissues, especially of the Peyer’s patches .of the small

intestines. These Peyer’s patches were much swollen, congested, spread
out and even, sometimes stood out promi

. nently as buttons. The
appendix and Sacculus rotundus were observed to be thickened and
enlarged, sometimes even 3 or 4 times their n

ormal size, The lympheid
follicles of these parts also appeared as sago-like

» 8reyish white granular
foci. The swollen Peyer's patches and the greyish white granular
lesions of the appendix, Sacculus rotundus and the Tonsilly caecalis
major were prominently seen on the serous membrane surface of
the parts, on stripping open the abdomen. (Vide Photo: Lesions )
Lymph glands also revealed pathological changes similar to those foun.d
in Peyer’s patches though they were less frequently involved anqd often
failed to present distinct naked-eye lesions, However, in some cgges
when present the mesenteric lymph glands were foung to be enlargeci
and hyperaemic. The glands were studded With whitish granules and
were felt to be slightly fibrous and harder than normal, while being

der for being

Autopsy of over

freeze-dried. The spleen was generally o
swollen and darker in colour. The mucous.
and small intestines were found to be conges
even the thymus and the tonsils were obs
though no clear greyish-white pin-
the Peyer’s patches, were seen.

membrane of
ted, at times,

. erved to be
point necrotic foci, simil

Occasionally,
uch congested
ar to those in
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Lesions in rabbit infected with lapinized rinderpest virus
1. Peyer’s patches. 2, Sacculus roturndus,
3: Tonsilla Caecalis major., 4, Appendix,

. . . . he
characteristic lesions appear in the u:}fected rabbits on t

ity Gt . wrer 35 or 40 houre) afer
1 its “whi i n .e. ours) :
;Illxol;i‘x):lg? &%c?h:rﬁlo:%zt;n. Theg,e lesion:) a;;p::r "t.‘:;1 ,1:; gtt.ht(};:;r:
best on the 5th or 6th day, a.nc} perm_st upoz?dzml) eo:een :ven or Beh 10;1;;,
thdu‘gh in'm;) 1&:;(1!:?:: i;sé fr?l?;i::s;g;is. cAft.er this period, the lesiqns :
e o o grad Ily fade out and the parts returned to normal apparently.
e e gti('iu-ashy;dy could be conducted, as done .by the J apanese
N e lcbservé the pathological lesions in the infected ta.blu;lts, at
wo::kers, s by killing them at regular intervals from the.tlme of
vamons smg:s'theyloth or 15th day, for the reason t%m.t rabbxts. were -
mfectwn'll‘]lge number of rabbits available were just .suﬂicxe'nt. to maintain -
:(l;l:r::.rial passages and to conduct some very essential experiments.

r ; be much more distinct and.

lesions were always observed to '

. -iﬁi ir.:e Srl:b;its, in good condition, of 4 to 6 _monthe of age t!.mt;
Pmtllx;n very young or old ones. The thermal reactxons.and pathologxfm
llzsioss ere definitely damped down in sickly rabbits affected with



166 THE INDIAN VETERINARY JOURNAL HADRAS STRAIN OF LAPINIZBD RINDBRPEST VIRUS 18¢

Coccidiosis or other intercurrent infections. As far as possible, such ;
rabbits were avoided, and materials from rabbits subsequently fon;.xd on § g % g
opening to be affected with Coccidiosis were rajected. Occasionally 2 |= ‘3"?; l '% R
these lesions could be seen even in those rabbits which did not react é 8 A 8
thermally or otherwise to the injection of the lapinized virus and died on .
5th’ or 6th day, or were killed on the 8rd or 4th day. From the § é 41
anslytical study of thermal reactions and post-mortem lesions over a E 3 n{i“" ol brp b b orh ey e bbby
n'umber of serial passages (Reference—Table IV) no systematic correla- " g%t
.tlon cﬁ)uld be traced bef;waen the severity of thermal reaction and the £ ] il rr b b byttt i +++
intensity of maf:roscoplca.l pathological lesions, i.e. in some rabbits § 231 3 3 3 +
f;howmg much higher thermal rise, the lesions were not so prominent or [N g § Bo| 181 §. 1} g : =z t = frrerizza:
mten;e, as or:le; would have expected, and in some rabbits showing only © 2+ § ' S PrERE
an ordinary thermal rise of about 2°F, the lesions w i B A 2
and clear, °1¢ YEJ prominent ’ ,§ - x
In the course of our study, it was observed that no macroscopi 1 &= «;;g s %Eé «E% 22 39 &5 32 EHE]3IILR
lesions could be noticed at all in the infected rabbits, during the ﬁgg;cfl ;’i % g RIS
. ’ o
passages (of whlf:h tl'le ﬁrst. 6 were alternated with buffalo calves and S g 2
.subseq.uently serially in rabbits). In the 12th and 18th passage rabbits . xB o .g -
in which the thermal rise was 1.4°F and 1.8°F respectively, onl ! 3 g8 | g % e 290 %w £ g" rouge
faint lesions could be seen. Though the lesions were quitz ' ronerery ) - °‘§ 2 3 888 28 83 88 &3 £§£§§§§§§§
in the 14th axlzd 15th passage rabbits, the lesions of the lﬁfh Pa;::g: & § g - 3_8. 3
were not as clear or regular. It was only from th N E: s
onwards, vide Table IV consistently clear gnd de!ixilniteelesli'tz)g:; patizage g ; ) gig Ak EEE EE EE 33 gg 181 EEEEEEE
observed. Compared with the observations of the workers inJ acou > = S| |ea ) N
at Gross Isle, who reported definite lesions even after 3 o aa.n &pd * K] 2 Yug T2 ¥r w8 2% Y, yuuSTUe.
passages in rabbits, the appearance of definite lesions in our | r | serial £ aE* |15 527 82 24 22 24 1814228432
of rabbits set up by the Madras strain of Lapinized Virug i b}‘eed 5 2 g L3 8§ 8§ T 8 T Qopmunoo
delayed. The pathological lesions appeared later in the s o little By T2 S8 % 4 7 3 % Cuusasy
than fgver was first observed. Though the typical l;hermalp&ssage levels = 2 . 2z = g ¢ 3 ¥ IRJq3288
appearing as early as from 3rd or 4th paseage and became curve began ‘f . 5 4 3 - _“g BN
about the 12th, typical lesions could be noticed regy) lregular from 3 K 6 |- 3 @A B g: -'§ trrasg
sbout the 17th passage, guiarly only from ~ S E @ E s § § § g & &
. . 2 s gef &% &% % ¢F gHBg8
Histo-pathological changes :—Though E 3 |7| B3 BC Sg cg.%5 Fg SESS
. ) no s ic hi . ] t 2 g : <SPS
study of the pathological lesions in thge infectegst:al.lll)%?ltc hlsm]og.lca'] s E 2 P .g %2 “g'é’ %5 'g 3
passage levels, could so far be carried out here, just enoulhs' at Yvarious s & % ‘:8% & -:*‘ ne Yo ©3 & @
recognize tl‘lie degenerative and necrotic changes in the ly%n l?a_zdme to = s S%5 To 53 82 38 ay 3 3 traszg
a8 compared with those tissues of ; Phoid tissues s oy s ] ]
b e e e 3| |[ifrErEF
rom the results of our observatj e
detailed above, it will be recognized s of -the Post-mortem lesions A
" gn that the main . 4= o 0o oy ™
are in the lymphatic tissues of the whole bod Pathologjca) changes 2Bz |~ | 28K RRR R% I ST I[P TIRA38=28e
commence Wwith, are degenerative in nature &n}:i mahe:e changes, to
formation of necrotic lesions when the infection i ¥ further lead to gg | -8 S38 85 5F 35 S8 2 fuoomame
8evere a8 is the e PR b g st
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constant feature in the Peyer's patches of infected rabbits. While the
classical rinderpest lesions in cattle are characterised by an extensive
severe inflammatory condition of oral, gastric and intestinal mucosa,
which is usually recognized as pseudo-membranous (diphtheritic) inflam-
mation, the mucosa of the digestive tract of our infected rabbits had
never showii any severe inflammatory ¢hanges,” but for the above
described localized lesions in lymphatic tissues.

Variability in pathogenicity

It ie usual to judge the virulence of a virus by the intensity and
magnitude of the resultant infection, which in its turn is assessed by the
thermal and other reactions set up, and the nature of post-mortem lesions
observed, when it is injected into a susceptible animal. In the case .of
rinderpest, it can be safely concluded from the results of various experi-
ments already analysed above, thatits virulence for rabbits can be increased
by serial passages. Judging from our above-mentioned observation that
the virus could set up characteristic thermal reaction and pathological
lesions in the rabbits, as the serial passages are continued, it is found
that the virus acquired an increased pathogenicity for the rabbit in
consequence of its passage through this species. On the contrary, the
virus has been undergoing a decrease in its pathogenicity for cattle after
the rabbit passages. The increase in pathogenicity of the rinderpest
virus for the rabbit during lapinization was simultaneously accompanied
by a decrease in its virulence for the bovine species.’ It would appear,
from the analysis of the control charts' (Ref. Table No. V) that in the
buffalo calves injected ‘with the Lapinized virus at various passage levéls
and of the charts of the serial passage rabbits, the. rate.of increase in
virulence for rabbits was faster as compared to the rate of decrease in its
virulence for bovines. - From our experimental observation, it is obviGus
that while the rinderpest virus could be fully adapted to rabbits as eatly
as/from the 17th passage, it. was virulent for the buffalo-calves and
bull-calves even after 70 serial passages. It was only after about the
90th or 100th passage that it commenced getting milder in its pathogeni.
city for the bovines: Safety and potency tests carried out on adult male
buffaloes (serum makers) at various passage levels also confirmed this
observation (Reference—Composite charts 8).

The Madras strain of Lapinized virus has so fat undergone 194
serial passages in rabbits. From the constant temperature findings,
constant incubation period and constant post-mortem findings, the
conclusion that the virulence of this strain of virus for rabbits is * fixed’
would appear to be justified. Also, in the control buffalo-calves and in
adult buffaloes on which safety and potency tests were conducted at
various levels, the severity of reactions has gradually subsided after the
90th serial passage in rabbits and in the 100th passage, the buffaloes
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injected with the virus evinced only a very
Table V). In subsequent passages also,
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mild thermal rise (Vide
the virus sets up, if any, only

TaBLE V
Potency tests of Lapinised Virus on buffaloes, white cattle, sheep
and goats at different passage levels,
Gl Time of
Z . collection Animal _ Immunity
g .Mf“e"zl of material | Dose. and Reaction to primary Test
; injected. | g period of Number, Inoculation, and
i storage. result,
- ———
1. 2. 3. 4, 3. 6. 7.
1 |Blood & | 4th day, Sce. |2Buff. (|1 Thermal reaction— —_
spleen. | Fresh calves destroyed
1 do. & diarrh ~di
2 do. ;;hhda}'. . ” v g 1 Thermal reacug:‘— ted
ours in destroyed
frigidaire ) 1 do. diarrnzea— Immane
survived
3 do. 4th day, » ”» Reacted thermaliy—
Fresh survived *
4 do. 4th day, " " 1 thermal reaction— -—
24 hours in destroyed
Frig. 1 do. & diarrhoea-djed
5 do. 4th day, » ” Both reacted thermally— Other
Fresh 1 destroyed Immane
6 do. do. »» » Thermal & diarrhoea— Immune
survived
10 do, | 4th day, s
24 hours in ! " do. Immune
Frig,
15 do. 3¢d and 4th " " Thermal & diarrhoea—
17 | do i'?ﬁ’dfi“" 2 Bull 1 died 1 survived omane
. L] ” d
Fresh calves Ri:‘?:ivetg ermally and Immune
do, 3rd day, ”» 2 Buff, ; . .
21 iy y cal:es Slight reaction—survived | Immpne
24 do, do, 2ccc. |10Buf. |g reacted
faloes severely All zt;:;:%
4 r“mleidh \ survived | Immupne
, slightly,
25 do, 3rdand 4th | Sc.c. |2 Buff, -
duy, Feodh Ealven Reacted and survived Immnune
26 do. do, »” 2 Ball 1 S‘ight
calves reaction Both
1 severe survived, | Immune
reaction )
31 do, 3rd day, 2 Buff, .
2oy ” caives Reacted and survived, Immune
4 Frig.
36 o. do. " »”» Slight reaction—sury;
—Ssurvived | Im
42 do. do. » gali‘l,lg. Reacted and surviveq mane
2 Bull Mildly reacted & Immune
g g sed czzalves survived
. oat i : .
o F‘;esh.y ’ ”» ) Boats | Slight reaction—survived| Immune
51 do, do. " Buff. |1 Reacted and djed
calves 1 No reaction—sl:r\.'ived Immune
60 do, |3rdday, 24 | 2c.c. 12 Buf- |3 slightly and 9 severq]
Hrs, in Frig.] 1in 10 | faloes rely | Immune

reacted—1 died of

Rinderpest
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TABLE V—contd,
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1. 2. 3 4. 5. 6. 7.
i
61 |Blood &, do. Sc.c. 2 Baff. | Reacted and survived Immune
spleea . calves ] .
7 do. do. - 2 Buff. || Reacted and survived Immune
calves
4 Bull
calves
81 do. do. » 2Buaff. |Slight reaction 1 died of |Other
calves Rinderpest Immune
90 do. 3rd day, ”» - Slightly reacted and immune
Fresh survived
100 do. 3rd dav, 2c.c. 2 Bull Reacted wildly and {mmune
Fresh 2 c.c, calves survived
3Heifer
calves
100 do. do. » 12 bof- | Mild reaction and Immune
faloes survived
100 ' |Freeze |3rd day,8 | Sc.c.of|2goats | Noreaction~—1 destroyed|Other
Dried moaths in | 1in 20 found
Blood deep freeze | I/V Immune
and
spleen &
lymph
glands
4:1
111 |Blood 3rd day, 2 c.c. 2Buff. | Reacted mildly and Immuns
and Fresh calves survived
spleen .
118 do. do. 1c.c. 10 Buf- | All reacted, 9 mildly & {9 challen-
‘ faloes severely, All survived |ged &
j found
| Immune
120 do. ! do. 2c.c. 2Bufl. | Both reacted and Immune
' ‘ calves survived
130 do, | do, ” " | Reacted mildly and Immuae
i survived
140 do. | do. o " da. Imnune
144 [Spleen ; 3rd day 11 2 c.c. 6 Buf- | A)l reacted mildly and Immune
. i days in Frig. faloes | survived, .
i f ' !
150 “jFraeze ! 3rd day 24 | 2c.c. of | 3 Bof- Reacted mildly and Immune
| Dried | days in deep| 1 in 30 faloes| survived,
!Blood | freeze ol '
{spleen,
“lymph .
glands
{
1:4
150 do. do. 48 days| do. 6 .. do Immuge
150 do. | do, 54 days| do. 6 . do. Immune
150 do, { do. 71 days| do. 6 do. Immune
150 do. ; do. 60 days; 1/v1 2 goats | No reaction Immune
| in 10
! 5¢c.c.
159 | Wet i3rdday 10 | I/v “ 1 No reaction—survived |Immune
spleen | days in deep| 5 c.c. of 1 died of corraphylactic
and freeze. lin 15 glwck
lymph
glands I
3
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TABLE V—contd,

L 2, 3. 4 5
. . 6‘
7.
159 | Wet 3rdday,3 (I/V5ecc|2
spleen weeks I/in 30 Boats O‘:Ly rmal g cted Both
and ermally Immune
lymph '
160 glands
60 |Freeze |3rd day 2c.c. of |10 Buf
: . c.c. = | 9 reacted mild)
Dried 13 days X . i s to (o, nd one
spleen, y ll in 50 . | faloes died due to fracture, 9 Immune
lymph i
glands |
and :
blood |
1:4 !
165 |Blood |3rdday24 |2c.c. |8 Buf
‘ . j .C. - React i
hirs, in an.! faloes s“i‘;:‘lmzsllflly and {mmuge
168 | Blood %rrti sc})av. flv5c.c.|2goats | No reaction—1 destroyed| Other'
170 | Blood 3rd day 24 |2c.c 6B o
Jay 24 |2c.c. of- | Al i jeacted
brs, in Frig. faloes sux?ifz?dd mildly and Immune
170 |Freeze |3rd day, 13 (2 c.c of
Dried days in 'deep 1in 50 " do. !
spleen freeze naane
and
lymph
glands
and
blood
1:4
173 |[Freeze |3rd day, 24 |1 c.c, of
¢ lay, .C. 4 shee 1 i
Driea hrs, in d in 10 P torord and 2 died
174 lgl‘togial freeze ¥ | 010 toxaemia o i‘f;;:g
. o
0 %rrde 3,“' 1/v5ce.|2goats | Mild delayed thermal Immune
178. do. o reaction ’ Immage
- . » do, Mi’ld reaction—1 Otk
181 do, estroyed ' ther-
o do. 2c.c, 4 }Bull Mild te:Ztion {m“"““
18251 g, calves mmune
lo do, 2c.c. 4 buf- Reacted mirdly .‘
187 | Wet do ( Taloes mmue
spleen . 1/ivnslw:.c. 2 goats Very mild reaction ?
spls 0 1 destroyed | Other
o oh ) ! Immune
glands

irulence for
showed‘ any ill-effect
On continueqd g¢ far as

bovines, that Done of the inoculated bovipes
except a thermal rise, and that this type of react;
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the 154th passage after which reactions were uncertain eventhough they
remained characteristic in rabbits. This lapinized virus strain was,
however, found to have lost most of its invasive power and antigenic
qualities by the 176th passage in rabbits.

Tests on cattle and buffaloes :—Lapinized virus of the 100th serial
passage in rabbits and subsequent passages were injected into 79 adult
male buffaloes, 8 buffalo-calves and 9 bull-calves in doses of 5—10
milligrams dry weight (spleen, lymph glands and blood (1: 4 parts)
freeze-dried in an Edwards 3 P. S. Freeze Dryer.) Except for a slight
rise of temperature between the 5th and 10th day, no other reactions
were observed in these animals. When challenged after the 10th day
with virulent bovine virus, all the vaccinated animals were feund to be

lmmaune.

.Six sheep and 18 goats vaccinated with the lapinized vaccine were
found immune on challenge with virulent Rinderpest virus later,
showing that this virus can be used as a safe immunizing agent for
protecting sheep and goats also against Rinderpest. The reactions
produced in the vaccinated sheep and goats are also of a mild nature.

The rabbits which recovered from the primary injection of
lapinized virus were found immune when challenged with virulent
lapinized virus 4 months later.

No systematic study of the period of immunity in bovines could
be taken up so far.

Comparative tests on the immunizing value along with a
strain of Lapinized virus obtained from Kabete through
Food and Agriculture Organisation

A Nakamura sub-strain of lapinized virus obtained from Kabete
when propagated and tested at the Institute gave a titre of 1/200 to
1/250 only for buffalo calves, and when tested on 10 adult buffaloes in
doses of 25 m.i.ds protected only half the number against a subsequent
challenge with virulent bovine virus.

Against this, the Madras strain of lapinized virus gave a titre of
1-1000 for buffalo-calves and immunized all the 43 adult buffaloes when
injected in doses of 5 to 10 milligrams dry weight, which corresponds to
20 to 25 m..ds. All these animals withstood a subsequent challenge
with virulent bull virus.

In another experiment, the Kabete strain of lapinized virus
required 0-1 gram of freeze-dried vaccine to successfully immunize 4
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adult male buffaloes while the Madras strain required only 0.01 gram of
freeze-dried vaccine (173rd passage) to immunize apother set of 4
buffaloes. The reactions produced by both the lapinized viruses in the
buffaloes were more or less the same, viz., of a very mild thermal nature

only ; and all these animals resisted a subsequent challenge with virulent
bovine virus,

Minimum infective dose in rabbits ‘~Titration of wet material
harvested from infected rabbits (spleen and mesenteric lymph glands
mixed with blood-1:4 parts) on normal healthy rabbits showed that it was
infective in a dilution of 1 in 1,00,000. The bloog alone has given a
titre of 1-10,000 to 20,000 and the liver a titre of 1 in 1000.

In buffalo-calves the freeze-dried mat

erial consisting of spleen and
lymphatic glands mixed with blood, has giv

en a titre of 1 in 1,000.

The yield of vaccine from an average rabbit,
3 to 4 lbs, body weight

An average rabbit weighing 8 to 4 lbs, yields 10 to 12 grams of
wet vaccine, and at the rate of 40 m.i.ds, Per animal (field dose) the
materials harvested from each rabbit will be sufficient to protect 250 to
300 bovines. This is expected to work out much cheaper than the
present goat blood-virus or goat-tissue vaccine,

Viability of Lapinized virus *~—Viability experiment,
the keeping qualities of the virus were conducted with freeze-dried
Lapinized virns in high vacuum-sealed ampoules in both deep-freeze
(-20°C) and at room temperature. In the deep-freeze at -20°C, the virus
was found viable after nine months’ storage, as tested op buffalo-calves
and these calves withstood a subsequent challenge with Vvirulent boviné
wvirgs. Fresh spleen and lymph glands stored in the deep-freeze gt
~20°C wgre found viable for a period of 3 months. At room temperature
of 95°F to 98°F the freeze-dried ules was foung viable
after 10 days but not at 12 days’
buffalo-calves. . Tests on the above lines for further Periods will pe
taken up shortly. :

8 to assess

virus in ampo

Reactor virus ezperiments ‘—Experimentg carried out wj i
virus to find its suitability for produci gcz,l::l 312::

'€ & reactor virug jp

that goats can be easily infected with thig virus and they are linmunized
as judged by their reaction to subsequent challenge wigh goat-virus
The 178th passage virus has been carried in gogtg by the dire-ct anci
alternate methods. In the direct passage 8eries, it hag been carried to 7
passages and in the alternate it has reacheq the 6th Passage in goats,
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. ion in the goats is very mild or not clearly marked,
gtti;zergzsﬁ?:;ogoats shgow a slight rise in temperature. .But. :l;e
blood from these goats is able to mfect. the rabbits producmg g
characteristic thermal and pathological lesions, and the goatslared ou.nh
immune on subsequent challenge. 6 adult he-buffaloes inoculate ;m;

5 c.c. of & 1/10 spleen emulsion of a 1st passage reactor; goa.t.o lt e
1821.ui passage in rabbits were found im.mune on challenge with viru ent
bovine virus. The reactions noticed in these buffaloes to tl‘le primary
goat reactor virus was only of a very mild t.hermz.a.l nature. The titre of
the virus for rabbits was found to be low viz., 1 in 100 only.

Back passaging of Lapinized Virus in buffalo-calves

Experiments were conducted to determine whether. the .virus
was fixed in its virulence for rabbits or would revert to its .ongu.;al
virulence through serial passages in .bu_ﬁa,lo-calves. Though this series
of experiments is not yet complete,. it is ob_served, _th-at the .blood from
the first passage buffalo-calves in)ec‘ted with La.p.lmzed virus, of the
178th passage though it could not infect a rabbit, could protect the
second passage buffalo-calves against bovme_ virus., Up till now the
virus has undergone 16 serial back-passages in buffalo-calves without
any apparent increase in its virulence and the calves of the ﬁrst.15

assages have been observed to withstand subsequent Fhallenge.mth
Eirulent bovine virus. It shows tl'{at _the virus loses itg capacity to
establish itself in the rabbits even in its very first passage through

bovines. Further studies of this aspect are in progress.

Interference phenomena : —A study was made of the capacity of the
lapinized virus to confer immunity in vaccinated animals by the so-called
interference phenomenon. Experiments were cox}ductgd to find out the
earliest period in which the Lapinized virus could mter.fer? with virulent
bovine virus effectively during the process of immunization in the field
and prevent the bovine virus from a.qtmg. Aduls buﬂ"&loe's BUSFGPFlble
to Rinderpest were used in these experiments. Qur observations ln.dlca..t,e
that the Madras strain of lapinized virus .could afford protection in
4 days by the interference phenomenon against subsequent challenge
with virulent bovine virus.

Availability of the virus at different passage levels,

To ensure the ready availability of the lapinized virus at various
passage levels so that we can promptly revert to any stage of attenuation
of the virus in case the virus is found, at g futux:e dz;,tet to be over-
attenuated due to continued serial passage for long in 1:a.bb1ts, the.vm.m
has been collected and freeze-dried at various levels of its a.ttenuoa.tlon in
rabbite after the 100th passage and stored in a deep-freeze at —20°C,



176 _THE INDIAN VBTBRINARY JOURNAL

Discussion,

In the control and eradication of Rinderpest envisaged under the
National plan, we require the use of cheap and efficient vaccines which
will confer good and lasting immunity on the inoculated animals. From
a study of the goat virus strains available in India, “the Mukteswar ‘W’
line of goat virus’’ appears to be a very mild and useful product suitable
for immunizing the cattle and buffaloes of the plains of India. But this
goat virus strain is still virulent for use on the imported cattle, cross.
bred animals, highly susceptible buffaloes, animals in advanced stages of
pregnancy, sheep and goats in which a suitable dose of hyperimmune
gerum also has to be administered, and this makes the protection of
these animals somewhat expensive and cumbersome,

A Rinderpest vaccine strain of lower virulence like the Nakamura
III strain of lapinized virus and its substrains may be nearer the ideal
and useful for the protection of the above types of susceptible cattle,
sheep and goats. This strain of. lapinjzed virus has been propagated
successfully and studied in China, Siam, India (Mukteswar), E gypt,
Kenya and West Africa, where it ha',s been found very useful and safe
for protecting the highly .suscept,lble cattle and buffaloes, without
provoking any serious reactions. The only reaction observed in the
majority of the cases was a mild thermal rise, though in some casos,
among the humpless cyrenecian cattle of Egypt, it produced diarrhoeg
and inappetance lasting for 2 to 4 days.

This lapinized virus has been passaged successfully over 400 times

in the local rabbitsat Mukteswar from the time of its receipt there at.

its 795th passage in 1948, and a reactor vaccine has also been produced
successfully from it at various passage levels using goats to increase the
yield of vaccine.

In Thailand, a reactor vaccine has been produced using pigs
as the reactor animal to produce larger yields of vaccine for immuni.
zation, The study carried out in that country indicates that this
lapinized virus by its longand continued passages in rabbits and high
attenuation is useful for protecting animals ranging from moderate to
extreme susceptibility, but failed to protect some of the resistant types
of cattle and buffaloes unless a heavy dose of vaccine was administeregd
The field dose used to immunize their cattle and buffaloes wag 5 c.c. of 1
in 10 dilution of fresh vaccine consisting of spleen and lymphatic glands
from infected rabbits mixed with blood in the proportion of 1: 99
Experiments carried out at Ranipet with a sub-strain of Nakarx;ur,;
lapinized virus received from Kabete through the Food ang Agricultyre
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Organization, and propogated in local rabbits, showed that in the freeze-
dried form the virus (spleen, lymph gland and blood) gave titre of 200 to
250 only for local buffalo-calves and out of 10 adult buffaloes injected
with 25 m.i.ds. of the vaccine in three tests, only 5 buffaloes were
immunized successfully and the other five buffaloes reacted to subse-
quent challenge with virulent bovine virus.

This indicates that by its continued passages in rabbits, this
lapinized strain has become highly attenuated and mild, and may
gradually fade out or fail to protect a considerable number of the
resistant types of cattle in which it is used, unless large doses of the
vaccine are administered which will make it very expensive. This
requires the discontinuance of the passages at an optimum level of
atteruation, when it is safe and at the same time capable of conferring
sure and satisfactory immunity on both the highly susceptible and
resistant type of cattle and buffaloes. Haddow (1948) working with an
Indian strain of lapinized virus found .that it gradually lost its
immunizing power after the 155th passage in rabbits and faded out after
the 176th passage when it lost all or nearly all its invasive power for
buffaloes and cattle, and suggested that at intermediate stages the virus

_appears to constitute a suitable vaccine.

At Madras, we have been successful in adapting the laboratory
strain of bull virus in the local rabbits by using the alternating
technique suggested by Baker (1946) though we failed in our early
attempts to infect rabbits by the sub-cutaneous routes and straight
passages using the same strain of bovine virus. Unlike the lapinized
virus of Haddow (1948) which became attenuated and lost its virulence

for bulls from the 55th passage onwards, when it produced only a mild

thermal reaction, and which was obtained till the 154th passage after
which the reactions became indistinct, the present Madras strain showed
a decrease in its virulence for buffaloes only after the 90th passage in

_rabbits after which till the present 190th passage, it is producing a

constant mild thermal reaction only in the highly susceptible buffaloes
buffalo-calves and bull-calves on which it was tested. All these animals,
without an exception, have withstood a subsequent challenge with
virnlent bovine virus showing that they have been satisfactorily
immunized by this vaccine. The dose used in the above animals was 5
to 10 milligrams of dry tissue consisting of spleen, mesenteric lymph-
glands mixed with blood in the proportion of 1: 4 and freeze-dried. The
temperature reactions, incubation period and pathological changes
produced in rabbits in all these passages were also more or less
constant.

We have been fortunate in having at the Institute, a freeze-drying
equipment (Edwards’ 3PS Model Centrifugal Freeze Dryer) obtained
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through the Food and Agriculture Organization of t?le
which the Madras lapinized virus has been freeze-@ned
levels from the 100th passage onwards and sto?ed ina
-20°C so that we could always resort t9 a particular le
and antigenicity to suit animals of varying degrees of g
the strain by any chance show a tendency to fade on
value in its further rabbit passages.
and buffalo-calves compares favoura
Nakamura III strain and. its sub-str
logical changes producgd in th_e‘local
The yield of virus for immunizing ca
favourably with those reported for
been found possible to evolve g react
larger yield of vaccine for undertaki
virus in the blood and tlssues‘ of the
is under study. Six susceptxble bu
10% emulsion of spleen from g l.st react
with virulent bovine virus. Thig 1g
protection in adult buffaloesin 96

phenomenon showing that it can be used jn actual outbreaks of Rinder.
pest where immunity or &dgquate protection will be conferred in g period
of 4 days’ time. Comparative test on Susceptible buffaloes carried out
along with the Mukteswar ‘W Jipe of goat virus indicate tfhat the
reaction produced in these buffaloes by the lapinized virug 18 much
milder than the reaction produced by the goat virus, The lapinized
virus is also found safe and usefu] for protecting sheep and goats.

It bhas not been possible to try this lapinized virys under field
conditions and on the highly susceptible foreign breeds of cattle and
cross-bred animals so far, nor test the period of immunity conferred by
the vaccine. It is proposed to take up this study shortly,

United Nations, in
at various passage
deep-freeze unit at
vel of attenuation
usceptibility, should
t or lose its antigenic
The titre of this virug in rabbits
bly with the titre reported for the
ains, and the reactions and patho-
rabbits are also more or less similar.
ttle from each rabbit also co
the Nakamura strain, It has also
Or virus using local goats to have a
Dg mass vaccinations. The titre of

passage and high attenuation may fai! to protect a ¢
the resistant types of the cattle of India,

-strain of lapinized virus will be 5 very u
the Rinderpest Eradication Programme

Government of India shortly,

ertain Percentage of
it is expected that this Madras

seful and cheap agent for use in
Proposed to be launched by the
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Summary

1. It has been possible to adapt the Madras strain of Bovine
Rinderpest Virus to rabbits in which it has undergone 194 passages
so far.

2. The virus produced definite and constant lesions in the rabbits
after the 17th passage and showed definite signs of attenuation for the
bovines after the 90th passage in rabbits.

8. From the 100th rabbit passage, the virus appears to be fixed
in its virulence for rabbits and to have lost its pathogenicity for cattle
and buffaloes in which it produces only a mild thermal reaction.

4. The virus harvested from rabbits at different intermediate
stages after the 100th passage has been freeze-dried and preserved in a
deep-freeze at -20°C.

5. The freeze-dried virus is found to confer adequate protection
in highly susceptible buffaloes and buffalo-calves in doses of 5 to 10
milligrams dry weight and all these animals have withstood a subsequent
challenge with virulent bovine virus.

6. The titre of the virusin the tissues of the rabbits compares well
with the titre reported for the Nakamura III strain and its substrains,
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7. It bas been found possible to produce a reactor vaccine from
this virus using goats as reactor animals to produce higher yiels of
vaccine for mass vaccination campaigns, P

8. Back passage of the virus in boviﬁes u

to 16 passage;
not changed the characters of the virus or its virnlerfce for l?ovi:gse «9 hae
1

9. The keeping qualities of fréeze-dried la
freeze at -20°C and at room temperature is m
Mukteswar ¢ W *line of goat virus. .

Pinized virus in a .deep-
ore or less similar to the

10. Being a lapinized virus of recent origin deri ;
Indian strain of Bovine virus having high antigenif qilalitilze‘:nflro;:x &n
same time mild for use on the highly susceptible buffaloes and &ﬁhitz

cattle of Madras, it may prove to be a good, ches
for the mass immunization of cattle and buffaloes uﬁ and useful product

d . ,
Eradication Plan. er the Rinderpest
11. This vaccine is found useful for rotecti
against Rinderpest. protecting sheep and goats

12. Further studies on the lapinized virus are being continued
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" THE COMPOSITION AND NUTRITIVE VALUE
OF PROSOPIS JULIFLORA POD
By
V. MAHADEVAN, M.A., D.Sc., F.R.IC.,
Professor of Animal Nutrition, Madras Veterinary College,
"’ Received for publication on 7-9-54.

There are many varieties of leguminous species of Prosopis, such

.88 Prosopis Spicigera, Prosopis Chilensis and Prosopis Juliflora, the
* common desiduous thorny trees, which are found in the arid dry zones

of .India and South Africa. They are called commonly as Mesquite.
The ripe pods of some of these trees are reported to be used even as
human food at times of food scarcity in many parts of India. Most of
them are known to contain considerable quantity of a sweet farinaceous
substance, which is relished well by cattle and sheep.

The ripe pods of Prosopis Juliflora, found in the government
livestock farm at Kurukuppi, Bellary district, (now in the Mysore state)
are analysed for their chemical composition and nutritive value for use
a8 livestock feed [1]. The leaves are eaten by sheep and goats. The
percentage composition on dry matter basis is given in the table 1.
Assuming the digestibility coefficient of nutrients in similar Prosopis
pods, reported in the literature [2], the percentage of digestible nutrients
and the Total Digestible Nutrients in the pods analysed are calculated.

TaBLE I
Composition and Nutritive Value of Prosopis Juliflora pods.

. % on DM, Digestibility = % Digestible
Nutrieats. Basis, Coefficient. NDu‘tgrient T.D.N,

Dry Matter per ceot. 8457

Crude Protein 10-06 65 6-86

Ether Extractives 4-26 48 2:45

Crude Fibre 30-77 81 24-92

N.F.E. 50-33 66 33-22 70-51
T. Ash. 4-59

Ca. 0-33

P. 0-23

Palatability and Feed Value

When the pods are given in the dry or semi-dry condition
preferably in the crushed state, cattle, sheep and goats relish them well
and consume easily without any adverse effect. The farm animals are
reported to eat them well, when given as a concentrate food. Even
camels are said to relish other varieties of prosopis pods.
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The Prosopis Juliflora

pods did nét show the presence of any
cyanogenetic glycogide.

Discussion

The pods of Prosopis Juliflorg possess & high nutritive value, viz,,
70, similar to that of any other concentrate food. They are rich in
carbonaceous matter and have fair amounts of

e digestible nutrients like
protein and fibre. The nutritive ratio t00 is not very wide and hence
its usefulness to cattle as a balanced feeq is high, Calcium, Phosphorus

ratio also is not ill balanced, thus increasing its feed value,

The composition of these pods com

reported for pods of this family. The ripe pods of mesquite Prosopis
Chilensis, which are used as cattle food in South Africa, have the
following composition. Crude Protein 147%; Ether Extractive 3:0%:
Crude Fibre 18-3%; N. F. E. 59.7%. The plan

‘ ting of these trees is
recommended in the drought districts for using their pods as cattle
feed. [3].

pares well with the values

The leaves of Prosopis Jul
reported as good feed for sheep
Prosopis Juliflora, when the
relished by cattle also [4).

iflora, Spicigera. and Chilensis are
and goats. The small leaflets of
¥ are young and tender, are saig to be

All varieties of Prosopis leaves ar

' e not good feed to even goats and
sheep. Prosopis Glandulosa leaves gr

¢ reported to be poisonous to

-

Summary

1. Prosopis Juliflora pods have the following composition : C.P,
10:06; E.E. 426; C. Fibre 30-77; N.F.E. 50.33; D.M. 8457 ;
T. Ash 459; Ca. 033; and P. 0.23, (Percentage on dry
matter basis.)

2. The pods are rich in digestible nutrie

nts and T.D.N. is about
70. Hence they have a high nutritive

value.

3. They do not contain any cyanogenetic glycoside,

4. They are highly palatable to cattle,
Therefore they can be used as a nutri

5. The growing of Prosop
other waste lands to
they are popular in var

s.heep, goats and cames,
tious feed for livestock,
is Juliflora trees in drought areas apng
8erve as cattle food is recommended ag
1ous parts of India and Africg
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THE PERFORMANCE OF INDIGENOUS AND INTRODUCED
GRASSES IN MALABAR

By

C. 1. CHAcKoO, B.Sc. (Ag),
Manager, The District Livestock Farm, Malabar.

*Received for publication on 12-10-54,

; i i i labar is of the laterite
Soil :—Generally the soil obtained in Mas . 1
t sli‘;htly reddish in colour, porous, and though it hg,s be'?n sub.}ec;t
tgpec;ntinuous leaching of soluble salts due to toFentxa.I rains, still it
contains considerable amount of plant foods like Nitrogen and I"hos_p-
horus. The soils are quite rich in Potash but somewhat deficient in
Calcium.

An analysis of a representative sample of soil in District Livestock
farm, Malabar has indicated these results, which are tabulated below :
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Soil analysis results,
Depth of soil. 06" 1 6"—12" | 12"~ 24" | 24'—36°¢ | 36" 48"
Moistare % .| 519 5.00 5
A -16 5.18 .
Loss on ignition 11-76 . . 5-23
Insolubles ; 137 n su 917
IArlan Fe;(O; 0s)
umina (Alz Oy 25-35 . . .
Lime (CaO) } 437 | 34 | 2187 | 2467
%M.gnesi(a {Mg.0} .
otash (Ka O) 1-2¢ 1. T .
Phosphoric acid (P2 Os) 1 ols ot Ly 0-95 1.00
Sulphunc(a:‘)ld {SOs) . -086 0-043
Nitrogen (N €26 0-22 o -
Available potash (Kz O) 0-024 ’ ‘16 0-16 015
Available phosphoric acid 0-036)  0-045 0-028 0-019
(P2 Os) ... 0-010 0-010 0-0095 0-0089 0.0078
B. Mechanical analysis. —
Clay 31-25 34-73
" : 42-02 .
Sint 4 - p 13-69 14-90 11-09 :ggg 44'914
Fine san 4 el 912 862 9-42 8.3 -18
Coarse san 39-14 39.23 35.67 3373 ‘2-38
pPH. 6-69 6-45 6-30 6-30 23(‘)

Necessity and advantages of pastures in MM, - -
compri'ses c?f only a narrow strip I;along the wegiacb;ars;. 0;1‘ ?rfdila? 1slt)nct
160 miles in length and 60 miles in breadth lying between the atout
ghats on one side and the Arabian Sea on the other, Bein bl Wgs ern
a.bu‘ndant rainfall ie. on an average of 120~ per year t]fe Dei::e- tW};th
ya,ned vegetation and different types of grasses. The terrain of t,ﬁc : a8
15 very uneven and steep, and flow of rivers and streams isoe te M;d
fast .especmlly during the monsoon seasons with immense i.ll‘_eme y
evosion, It is only the dence forest on hill slopes that chefko: s o
8 great extent, and hence when the forests are progressi lel'oe;on to
during the grow more food campaign vast tracts of lands ve}i Cleared
for erosion. Much of the fertility of the tract lies in vi are laid bare
when' once the forests are felled and land put under plou };rg;]n areas aqd
detenqratxon of soil, manifested in the ala.rmixlx) ¢ dt ere 18 ml.)ld
reduction of yield. As such it has never been Payig :; nd  progressive
areas and putting it under food crops like, paddy nﬁin :ecmm forest
The only suitable crops that can be profitably taken on ¢ ; 8 and pulses.
without the area itself losing fertility are commercial cmese ll'll:lly bracta
cardamums, rubber, tea and coffee, which arc either P: 1ke pepper,
checking erosion or which do not require much of g fer{‘)% magent trees
total gleara,nce of forest or good tillage. As such if ltels];ox » and th«;
.forest 1s‘to be su_ccessfully taken up without the tmctla a Cleax:ll_lg‘{
is essential that it should be put under grass osing fertility it

oye c e . t :
fertility, which incidentaly will also permit ta(;{iczgs;‘-r;:a is::::,r gvateréealilg
p on
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five or 8ix years in regular rotation. Hence the importance of pasture in
a tract like Malabar coast can never be underestimated.

Indigenous pasture and cultivated fodder grasses —Grasses can be
generally distinguished as of two different types. (1) Those that are laid
out as pasture and animals allowed to graze on the same. They are
mostly characterised by smaller leaves spreading subterranean habit,
bardiness, adaptability to varied soil and climatic conditions and power
of smothering other grasses and weeds. (2) Those that are grown
entirely for taking cuttings for stall feeding purposes. These are
generally erect types with broader leaves and yield abundant fodder. A
little care in management of these cultivated fodder grasses is necessary
to ensure maximum production.

Indigenous grasses :—The Botanical names of some of the local
grasses which have been identified are given below :—

(1) Andropogan contortus (Spear grass)
(2) Ischeum Rangacharianum.
(8) Arundinella species.

(4) Elusine indica.

(5) Setaria pallidifusca.

(6) Ophisminus compositus.
(7) Dactelotenium aegyptinm,
(8) Bracheria ramosa.

(9) Echinochloa colona.
(10) Chrysopogan asper (Korai)
(11) Themedatriandra (Odian)

Of the above yrasses, Spear grass (4Andropogan contortus) apd
Ischeum Rangacharianum alone are of any importance for development
as good grasses which can be laid as pasture with advantage, while two
other grasses i.e. Korai (Chrysopogan asper) and Odian (Themeda.-
triandra) only can be developed as good cultivated grasses for stall
feeding purposes with cerfain limitations. The results of the analysis
of these grasses which are cut just before flowering and dried in the
shade are given below :

Ischeum
Name of grasses, Spear grass.! Ranga- Korai, Odian
charianum,

Moisture 50-00 60-00 60-00 .
Ash . 2-00 2:22 2:96 6222
Crude protein 1.7 1-90 2-02 2.38
Ether extractives 0-26 0-87 0-48 0-54
Carbohydrates or N, F, E, 34-66 21:74 23-19 21-72
Crade Gbre 11-12 13-27 12-82 9.95
Phosphoric acid 0-124 Q-05 0-102 0-103
Lime 0-222 0-202 0171 0-177
o - >

|
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1. Spear Grass: (Andropogan contorty
the most widely distributed pasture grass seen throughout the length
and breadth of Malabar District. The grass is of 5 very hardy type
with narrow leaves and each clump has s starlike shade and has got a
distinct matting habit which smothered other grasses and weeds,
Though the feeding value of the grass is rather poor the relative ease

with which the grass can be established, its exceptionally high yield,

hardiness, adaptability to varied soil ang climatic conditions, and
capacity to thrive on poor and shallow soils have

§):—8pear grass is one of

. made it the most
popular pasture grass in the tract. The grass gives on an average a
yield of 6000 Ibs. per acre when fully mature, The disadvantages of

this grass are (i) It does not give a good tonnage b
gives only one cutting per year in November—De
has got long and pointed needle shaped structures called awns, which
when ripened hurt very badly the mucous membranes of mouth and

tongue of grazing cattle. Its feeding value 'is also comparatively poor
since the crude fibre contents are high (11.12%) and crude proteix;
content extremely low (1.87%).

efore flowering (i) it
cember. (iii) Its seed

—Th slightly reddish pig-
stributed in the District. As far

age of _ grass also gives only ope cuttin
a8 such it is not of much importance but can be tried in liuy;ited a.rea:; tﬁ;

_provide variety and a change for grazing animals,

3. Qhrysopogan asper (Korai) .—Another type of local grass found
commonly in these hill slopes is Koraj,

This is not i

but an erect type with distinet clumps. 1t requires f:i:ll;'r?g;ggsgirla ::
ensure good yields, the grass specially prefering fertile valleys and hill
slopes. Tt is considerably hardy. The grass is rather rough and the
crude fibre content (12:82%) is very high and Consequently of low feedin
value, The :getage tfri;i_eld per acre under rainfed conditions j.e, 22116 lbtlg

er acre in three cuttings is rather lo . .
Sultivated fodder gra.ssef. W compared to other introduced

4. Themedatriandra (Odian) :—Odisn grass i similar to Koraj in
its habbits. Ifts crude protein content (13-98%) is higher than that of
Korai and the crude fibre content (9-95%) is extremely low Hence the
grass has good feeding value. The yield Per acre of the grz;ss 21570 1bs
in three cuttings is low compared to other introduced cultivated foddet.
grasses,

The reduction in yield of Korai ang Odian is due to
: . the f.
only three cuttings can be obtained Per year under rajnfed mg&:
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i i ced grasses like Guinea, Elephant and Buffalo grasses
:il;lelifl?;t lfl;t:roggttings per year under identical conditions.

Introduced grasses :—The following are the impo?tant _grasses
introduced in the District Livestock farm, Malabar, to try its suitability
to the tract.

(1) Kolakattai.

(2) Rhodes grass.

(3) Australian drought resistant grass.
(4) Guinea grass.

(5) Buffalo grass,

(6) Elephant grass.

Of the above the performance of the R.hodes and Austrg.lia.n
drought resistant grasses bave been disu.ppc_)intmg.but Kolakattai has
made a good headway as a pasture grass while quea grass, Buffalo
grass, and Elephant grass have come to stay as cultivated fodder grass
for stall feeding purposes on account of their promising yields.

The resulis of analysis of these grasses which are dried
in shade are furnished below.

Kolakattai Guinea Buffalo Elephant
Name of grasses, grass, grass, grass, prass,
4
i .| 60-12 60-00 50-00 50-00
l::l:stnu 4.23 5-00 5-58
Crude protein 3-00 3.9 4:35 1-89
Ether extractives 1-64 1-01 1-25 2(9)-8§
Crude fibre 12-36 19.21 25-24 -3
© Carbohydrates | 2188 11-65 12-16 12-33
Phosphoric acid — 0-16 0-159 1-137
Lime w| 088 0-37 0-24 0-248

1. Kolakattas grass :—This grass is reputed t(? grow extrgmely
well under semi-arid condition in Kangayam taluk of CO{mb?,tore .sttrict
from where the seeds were first obtained and sown in ngmct Lx.vestock
farm, Malabar. The warm and humid clim.ate 9f this tract is fouz}d
equally suited to the grass and its growth is quite good. It grows in
distinct clump and does not mat as spear grass. .It has got the power of
smothering other grasses and weeds. The analysis of t‘hxs grass shows a
low crude fibre content (12:36%) and a high crude protein content (3.00%)
and hence it has a high feeding value. Though it prefers good deep
soils it can also thrive on inferior ones. It is hardy like spear grass and
can well stand adverse seasonal conditions. The advantages of this
grass over the spear grass are (i) that it can give. atleast 8 cuttings per
year and hence the yield is considerably more (i) that it has a high
feeding value and (iii) it is more succulent and better relished by cattle,
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reducing wastage to the bare minimum. The average yield of the grass
is 7500 1bs. per year per acre compared to 6000 lbs, per year per acre in
spear grass. The only disadvantage is the great difficulty to get the pa
ture established under this grass. The seeds and seedlin;;s are extrenlx)els.
delicate and slightest adverse seasonal conditions affect the pasture ve ;
badly in its initial stages, but once the pasture is establighed the ars
can well stand on its own and is a match to the hardiest of the glfmsj
grasses. Hence it is worth investigation over a series of years the
comparative merits of Spear grass and Kolakattai grass to arrive at th
most suitable pasture grass under Malabar conditions. ¢

9. Guinea grass:—Ever since the introduction i

in 1950 it has continued to do well. The grass thrives :ﬁeﬁfgf}‘: gl‘;ss
rain fed and irrigated conditions and has given on an average 31 42}11 ‘:t
per acre in four cuttings under the former, and 74220 1bs, per ac,re > 1b8.
cuttings under the latter respectively. The grass appears to bln 31]1;
suited to fertile valleys with deep and porous soils with good hewe

content and organic matter. In water logged and clay types fum};s
the growth is generally poor and ultimately it dies out fts of soi }:
is marked when planted on newly formed bunds, soils ofgrogth
are necessarily porous and loose. The grass is extremely sn Wllc

and relished much by cattle. The feeding value also ucculent
when compared to other cultivated grasses, with a rel&tiVells iocg
crude protein content of 39% and low crude fibre content of}19 21g

It is markedly rich in calcium and this attribute can well be uti]ise.d 114;

supplement the calcium deficiency manifested in the unders; -
for which this district is well known. dersized animals

3. Buffalo grass :—Buffalo grass is char .

spreading stem and narrow lea,vfs. The gr&z(;teirési,% ab)t’a, li:tloliow and
type of soils and climate. It comes up well undeg w:;; Olv aried
conditions and rather poor types of soils which is a distinet f(:ir- ogged
going to its credit. The ease with which it can establish ang advantage
rooting at nodes and smothering down all other grasses anq v:eil:m'i ]?Y
way has paved its Way to make it an excellent cultivated fodq 8 in its
beyond doubt. Introduced in 1951 it/ has shown certain er grags
the yield of the grass in District Livestock farm, Malabar _Pl‘gmxse and
per acre. in 8ix cuttings under irrigated condition and QQSLG%?OO lbs,
acre in four cuttings under rain fed conditions. Ttg Perfo' bs, per
been exemplary both under normal and water logged COndF:faanCe hasg
stem of the grass which goes to form a good part of tj ltions. The
and hence the crude fibre content (25-24) is very high ; all f;g;eﬁl;:et?:gh

y it is

very rich in crude protein content (4-35) and h .
regarding its good feeding value, ) ence there is little doubt,
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4. Elephant grass :—Elephant grass has rough leaves and a tall
woody stem. This does very well under irrigated condition and has
given on aversge 76,860 lbs. per acre in six cuttings. The feeding
value is poor in as much as it has got a high percentage of crude fibre
(29-38) and a very low crude protein content (1-89) and as such is not
relished by cattle and hence a good part of it wasted.

1. The analysis of soil and grasses were done by the Agri-
cultural Chemist, Agricultural Research Institute, Lawley Road, P.O.,
Coimbatore.

9. Samples of grasses were cut just before flowering and were
dried in shade before despatching to the chemist for analysis.

3. The samples of soil were taken by digging trial pits and
representative samples were taken from different layers of soil ie.
07-6", 6-127, 127-24", 24" to 36" and 36"'-48"". )

Conclusion :—Summiag up, it may be seen that of the indigenous
pasture grasses Spear grass, and of the introduced ones, Kolakattai, can
be developed as good pasture grasses. Observations made so far indicate
that it is best to confine Kolakattai to pastures with good and deep soil
whereas spear grass can be religated to less fertile areas. In laying out
the tract to pastures it has to be borne in mind that every new area pug
under grass should be protected by fence other wise indiscriminate
grazing which is rampant in the hills of this district will wipe them out
in due course, It is also desirable that the pasture is limed atleast once
in three years to supplement the calcium deficiency of laterite soils.
Regarding cultivated grasses Guinea grass is the ideal fodder grass for
fertile soils of Malabar, while Buffalo grass can be grown with
advantage in water logged places and in less fertile soils. The perfor-
mance of the local grass Odian also justifies, a more detailed investiga-
tion regarding its fodder productive capacity in various types of soils
under irrigated and rainfed conditions.
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Thiruvazhamkunnu for his invaluble advice and guidance in thé
compilation of this Article, and to the Agricultural Chemist, Agricultural
Research Institute, Coimbatore for the analysis of soils and grasses.
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Introduction

The utility of statistical methods in the field of re h i
biological sciences is now fairly recognized and no inductive c:)e:rlc ion
is generally accepted as valid unless statistically tested. Thou l:::ls:on
metl.lodsf ha\fe been in wide use for some years in a:gricultuie thes'e
appl}c&txon in the allied field of Apimal Husbandry is of a ’re eut;
origin. This lag might partly be attributed to the fact that C:ll:
pioneering work in the development of statistical methods was d o
by Fisher and.hls co-workers mainly in relation to agriculture Ol:(l)1ne
reasons for it may be the limited available material, the higel:

heterogeneity and the difficulty in conducting animal i
controlled condition. & al experiments under

In spite of their initial hurdles, thanks
Lush, Cochran and others, a good amount :)(f ;go;f;:i‘;?i ;fn Snﬁfiecor,
and the development of theory of small samples, formula,ti:xf lefvel?’
convariance .techmque and the device of switch-back and swit ;’ the
trials have widened the scopb for the application of statistical ca-over
in every important branch of Animal Husbandry. principles

In India the utilization of statistical techni i
3 4 1 . 1que n t 3
of animal experiments and the interpretation of thgir rlesuﬁes Il)llzi?enlng
yet become universal. The I.C.A.R. having recognized their value ﬁ:t
been making efforts to spread their use. It is the object of the pr'eSen:

paper to present a review of the scope of the use of statist
in the various fields of the aninal science. o statistical methods

9. Statistics in Animal Genetics :—It has ;
genetical rescarch some insight into the princgi)‘ll?sl :fe :]tlatsiz;?c:};at for
essential. It may be seen that even the fundamentals of gen t,'B o
based on statistical principles. The statistical basis of the Mondele
laws concerning the independent assortment and the random seaen( elian
of chromosomes which constitute two of the basic principles b;e.ga/tIOP
tance explains the genotypic and phenotypic proportions Ogse of inheri-
progenies obtained by various types of crosses. rved in the

Mendelian Principles :—A simple illustration of M
gation is furnished by a cross between a polled (dominan
cattle.

endelian segre-
t)and a horned
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PP X pp —> Pp. F1 generation.

Polled pure Horned pure. Polled heterozygous. The crossing of
two heterozygous parents, Pp X Pp, gives

P p
;\ | PP Pp Pp pp
] I -

] |
1 \ r Polled - 3 Horned-1.
P p

Lach Pp produces gametes of two types P and p in equal numbers. In
a cross, & male gamet of either type has an equal chance of fertilizing an
egg of either type. It follows from the principles of probability that
the progeny is likely to be genotypically PP, Pp or pp, with chances {,
%, 1 respectively. Phenotypically, therefore, we shall expect to see on
an average, proportion of § (P)types, 1 (p) type. The fact to note
is that the expected proportions may not always be realized in
practice and it is essentially & statistical problem to infer from
the observations as to whether they can be regarded as compatible with
a particular hypothesis regarding segregation. Similarly the detection
and estimation of linkage are also problems of statistical testing of
significance and estimation.

_Biometrical principles—Inheritance of quantitative characters
exhibiting continuous variation, formerly attempted to be explained
away by the so called blending theory of inheritance is now recognized
to be mendelian in nature explainable on the multiple factor hypothesis
with the aid of statistical concepts. This theory postulates that many
pairs of genes on one Or more chromosomes act in an additive or
cumulative manner in bringing the character to expression, The
technique employed in investigating the mode of inheritance of such
characters consists in the study of the characteristics of populations of
successive generations obtained by crossing differing types. The investi-
gation, designed Biometry, involves statistical methods of a different
type than that involved in the linkage and segregation problems of
qualitative characters cited above.

The modern methods of progeny-testing of a sire, calculation of
gire indices and studies on heritability of different characteristics in
herd are only the beginnings of the fruitful results that biometry can
provide.

3. Statistics in animal breeding:—In all livestock breeding
operations, the primary endeavour is to change the genetic constitution
of a stock to the pattern we desire. Selection is known to change the
genetic composition of the population by changing the gene frequency
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and the frequency of gametes Carrying certain gene combinations,
Belection with a suitable intensity, based on g definite organised
programme, is essential to achieve fruitful results,

Progeny Testing :—The.evaluation of the
animal by body conformation in order to pase sele
proved to be deceptive. The use of an animal’s o
purpose is inapplicable to one of the sexes in
characters like the milk yield. Pedigree estimates
precise due to the non-availability of gdeqqate pedigree records, Further
identical pedigree does not mean identical inheritance due to the
sampling nature of gene inheritance except in the case of identical twins.
The only universal method available for asgessing the transmitting
ability of an animal consists in mating it with g number of animals of
opposite sex and comparing the Rerform?,nces of the Progenies with the
respective parents thus ma,t.ed to 1t.' T.hxs method known ag progeny
testing is the ideal one for sire sgle.ct.uon In & breeding Programme aimed
at improving the milk. potentialities of_ & herd. It is essentially a
atatistical test of signlﬁc{i.nce of thg dnﬁgrence in yields between the
daughters of a sire and their dams which wil] show whether a sire can

produce daughters which on an average are better or inferior in milk
production than their dams.

Denoting by S, M and D the Potentialities of the sire, the dam
and the daughter, it can be shown that D > MandS > M if DM >0
Presentative sample of the herd, the
daughters are an unselected lot and the environmenta| conditions for the
dams and daughter are not Widely different. The proper test is
therefore to see whether D-M is posit; for variations due to
environmental causes. Statistic 8 %0 a paired ¢ ¢ test.
~ If this average difference is signi iti

tested is a proven one.

breeding worth of an
ction on it, has often
wn performance for the
the case of gex limited
of an animal are rarely

Sire tndex :—~In breeding cattle for dair
of sire index is of great valye,

of a sire in terms of yield of milk
be used with advantage on dams
comparison to be made of the wo

. Y purposes, the calculation
It is an estimate of the breeding value
and can tell a breeder how & sire can
of & particular level. It also enables the
rth of two sires,

If D and M represent the milk yields of the da

L Ta L R ughter and her
dam, the sire index ‘S’ ig given by S=2D — ¥ This index besides

re
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i ions of dams and their daughters should be
nomber o'fl‘g&ys'eolflsh:reel:?;t;:g to a standard lengh of, say, 300 days b.y
km)wn.thod eoy; regression, and sire index calculated as above. 'lll‘ihlg
it is likely to vary on either side of its value, the extent to w ic
gstup&te o depending upon the value of the sta.nda.td. error of the sire
vy v?.l‘rl);e esI:matebof the Sire index the produf:t of its st_an.da.rd error
padex. ‘t* value at 10% level of significance gives t:he limits . within
o tl;f may expect the true value of the sire index to lie. In
s ing bly ms 10% level of probability has been‘ foun_d to l?e
br?edmg e s due to continuous selection the genetu? variance is
s o mie :l difficult to detect. This index after ma.kl.ng allowance
;educeq tt'.(i)oax.x e(;ue to chance causes will givea reliablef est.lmate of the
t:;ev;?;ding worth of the sire measured in terms of milk yield.

; i d stick has yet been
Draught lity :—No sa.twf&ctoz:y yard ot be
developes fougr a,ssg:saing the draught capacity of ammalt.;. Work is b;xni
ried out in this direction in Hissar Cattle Breeding Farm and a
?HV R. I. Izatnagar. Scientific selection of sires for draught qualities
r;qn.ire; as a pre-requisite the formulation of such a measure.

4. Statistics in Animal Nutrition :—The art of fged_ing aml@lma(.;s
was de;ebped by means of trial and experience. Statlst.lcal m};gt tc.a 8
be used effectively for planning these trials a,r':xd in drawmg Objective
oon lusions from them. In feeding trials, animals are divided into
09;0 n:t homogeneous groups and alloted to different feeds to be tested
. detrlie effect of feeds observed. The effect measurgd may be growth
ante in young animals, milk yield and butter content in dairy cattle, egg ‘
;:yinlg c);.pa.city in poultry, wool and mutton yield in sheep etc.

1 s individual feeding :—Formerly in most of the

feedingGrtor?fl sf e:i;galz were fed i;lf groups. The data collected was fgr

as & whole which was examined to find the response to the

the gt%‘gs the simplest procedure with regard to the. arrangement and

feed-rding but it has the serious drawback t?mt it provxfies no estimate gf

the ling or experimental error to which the estimated response is

the samp lll;gr this reason the individual feeding trial is to be preferred.

sub]e_c ’ tl(:od records of feed as well as response are kept' separately

o tJ;‘md!'m'adual animals. Further improvement in the design of such
::d;]gl:;ials which lead fo reduction in error are discussed below.

1 ng :—Two feeds say A and B may be compared by

i P&g&d f'i‘eltli;?xperimental animals are grouped' 1nto'd1ﬁerent pairs

e ntl;at animals within a pair are as similar as possible in respects of

mfwl:he e, weight, breed, yields, previm'ls performance etc., bug

:here ml;i ,be variation from pair to pa.llz;. f}‘he 1Bw<: fe1e2ds a.r;

the members of each pair. 0 12 suc

all.c;?da:; mymto render the test sufficiently sensitive. The
Psl B
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important feature of this feeding trial is the adaptability of the data t¢
statistical treatment. The data collected in this manner may efficiently
be examined by the ‘ paired t’ test of significance.

Randomised block design :—This design, so very common in
agricultural experiments, is suitable for comparing more than two
treatments at a time, If there be t feeds, and the number of animals
available in n = (tk), these may be divided into k homogeneous groups
in respect of some major chatacter affecting the production record such
as age, weight, breed etc. The efficiency of this design will increase if
the material within the group is as homogeneous as possible, buy there
may be a certain amount of variation from group to group.

The different treatments are allotted at random to the animals
within each group. This will give t x k experimental observationg
which may be analysed to obtain the response as also the estimate of
error and objective comparisons may be made between them,

Latin Square:—In agricultural experiments it some times
becomes possible to eliminate the major effect to soil heterogeneity not
only in one direction across the field but at the same time at right angles
to it which may exist dueto fertility gradient in the field. This two
way elimination of variation is effected by the latin 8quare arrangement
a method which is singularly effective in giving Precise comparison ,
when the number of treatments to be compared is from 4 to 8. :

In animal husbandry experimental problems h i
the subject material, this design may be eﬁecg,ively nti;ivzee;et:n;;?,ﬁisn::
simultaneously the variations in respect of two characteristics such
breed and age (lactation no:) weight and age ete. In this respect lat?s
square is superior to randomised block design. But this design has ox:
itse own limitations in the sense that it entails & number of xepnmig
equal to the number of feeds to be examined. Tables of latin s -
are available in Fisher and Yates tables for ready reference. If th ;:a;:

4 feeds, one of the possible latin square arrangement
follows :— § 8 would be as

Breeds.
B1 B2 B3 B4 fV&’el‘:;ere A B, C, D are 4
, eceds 1 to 16 ie
L1 i 2 3 4 mental animalg ;Jr:selx%era
B C D and13in the same colomy
. ar

Lactations. L2 5 6 1 8 bui ?)Ifntlllil;'?fecl);t s:;e b;:ed
B C D .4 &hue n0. 1,9, 3 ang 4 b

e same row i
L3 g llg 11 12 of the same :rgz mml;
A B (la.ct.f no. being same) bu

Le 18 y 15 16 are of different breeds,

D A B C
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If there were n feeds total no : of animals would be n?. The data
obtained in this manner may be analysed to obtain the variations
between breed, between lactations, between feeds and the estimate of
error, and objective comparisions may be made between the responses to
different feeds on the basis of estimated error.

Switch-back and switch-over trials :—Variations from animal to
animal is the major component of error variation in experiments with
apimals and it is essential for any good design to eliminate thiz variation
to the possible limit. Attempts to achieve this by testing in turn the
different treatments with each of the animals is made use of in the
techniques of switch back and switch over trials. :

Switch back trial —This is meant for testing 2 feeds. Both
the feeds, say A and B are given in two periods of experimen-
tation P, and P, to every animal under test. In order to ensure,
however, that the estimate of the difference between the feeds is not
affected by the advance in period the trials on the two feeds start
gimultaneously. The animals even in number, are divided into pdirs
and the two feeds are allotted to the two members of each pair at
random. After a certain period, the feeds are reversed as shown below :

ct C2
Where C, and C are the two experimental

P, A B  animals, P, and P; the two different

periods and A and B the feeds under

P; B A test. .

For obtaining the estimate of error, a number of such pairs of
animals have to be taken where-in each pair form a replicate :

Switch-over trial :—When more than two feeds are desired to be
tested, the switch over design is recommended. If there are 3 feeds to
be compared, the experimental animals are divided into sets of 3 each
and the programme of the experiment proceeds in a manner similar to

_the switch back trial,

C1 c2 C3
Set L Pl A B C Where notations stand as in
. P2 B C A farmer case.
P3 C A B

It will be noticed that the three treatment schedules form a latin
square of side 8. A switch overirials for a number of treatments
similarly involves a corresponding latin squre arrangement of treatment
schedule. A number of such sets are taken to give a valid estimate of
error. An important factor in such trials is the residual or carry over
effect of a treatment during the period subsequent to its application,
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The carry over effects of different feeds may in some cases be
climinated by allowing a sufficient pre-experimental period eg. if feeds
are changed say every 5 weeks, the first week of each

. i h period may be
considered non-expenmental_ period which is exactly analogous to
allowing for border effect in agricultural experiments. Carry ' over

effects may also be separately estimated along with direc
doing which, however, the design has to be modified suitably

Analysis of Covariance :—This is a statistical de
the experimental error in cases where a concomitan
can not be controlled but can be measured. For in
trial on the growth rate of lambs, the initial weights
be the same but may be measured. Now the growth rate is known to
depend on the initial weight. The possible variation of the observed
growth rate on account of differences in initial weights can be assessed
and allowed for if initial weights records have been maintained. The
proper technique of doing so is the analysis

. .o 0 ° of Covariance. The
technique is often effective in Increasing the precision of the estimates
of treatment effects.

t effects for

vice for controlling
t cause of variation
stance, in a feeding
of animals may not

5. Statistics wn Disease Control :—The
disease control are (i) to find out an efficaci
vaccine for curative or prophylactic measure
determine the proper dosage of the agent to b
of administering the drug, (iv) the preserv
keeping quality under different environmenta] conditions and (vi) the
period of effectiveness of the serum or vaccine, The investigation of
‘any of these problems in a scientific and systematic manner, th,
knowledge of statistical principles will be of immense help. " °
It is known that the age, sex, Susceptibility, weight and breeq
the type of the animal play an important role in determinin t}c:r
response of a particular drug, chemical or of biological origin Pg °
weightage is given to all these factors while © | roper

designing experi
on statistical principles for testing the respo § eXberiments based

nse of the dry
The data so obtained is then subjected to ang g under test,

lysi : .
results. Y818 to yield unbiased

Most of the designs met with under this head are gimi
) . . milar to thoge
described earlier. A thod b 1 ; 1.
here. ler method based on X' test ig of Special importance

Chi-square * X3* test :—In exploratory trials for the huat of th
efficacy of a serum as a curative agent or a vaccing to revent 11e
occurence or spread of a disease, X' test will be quite useful d Th?n bhe
will reveal whether the serum or vaccine under test is ha.vin' 8 test
It is applicable where the association between differen b fac ‘fr:?x"eefoecb':

problems posed in the
ous medicine, serum or
against the diseage, (i) to
e employed, (iii) the mode
ative to be used, (v) the

.
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examined. The presumption that there is no association between the
treatments will be proved or disproved will depend upon the value of X,

A simple illustration of its application to detect the efficacy of a.
particular drug (say vaccine) is given here. In the first instance, a
number of animals are selected to form a representative sample taking
care of sex, age, breed, health etc. of the animals in the group. Out of
these some will be vaccinated by the vaccine under test while the rest
will serve as control. Observations are recorded in the following way.

Attacked Not attacked Totals.

Inoculated. a b a+b
Not inoculated. c d c+d
Totals. a-tc b+d a+b+c+d

(ad—be)! (a+b+c+d)
= @1b) (+d @+o (byd forldegree of freedom.

If the value of X* is significant, it will be concluded that the
vaccine was effective.

X!

Probit Analysis :—Having ascertained that a particular drug is
having effect the next problem is to determine the dosage and the
concentration. Probit analysis and other techniques employed in the
study of biological assays will be of immense help in finding a satisfac-
tory solution to this problem. The relationship is studied by drawing a
dosage-response curve from which optimum dosage for producing the
desired effect on any given proportion of the individuals can be read off,
These methods will also be of use if any new drug is to be tested against
a standard one and corresponding dosages of the two to be fixed. For
this purpose the experiments can be carried out on experimental
animals.

The technique to be employed in studying the effect of storage,
preservative used, etc. on the potency of the medicine are also essentially
the same. If a number of medicines are under test, advantage can be
taken of the designs like the Randomised Blocks and Latin Squares in
order to achieve greater precision. When a number of factors are to be
tested at different levels, techniques making use of the factorial concept
may be employed.

The statistical treatment of quantal assay data
aided by the development of probit analysis. This mejgght
usually attributed to Gaddum (1933) and Bliso (1934)
has, a much longer history has now been widely adopt
method of reducing the data to simple terms. Referd
in this connection to Finney’s ¢ Probit Analysis .
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6. Statistics in animal management: —In all livestock i
operstions, management plays a very important rolec ll!\l;};::avlen}ent
delicate machinery and the effects of good management .reﬁected lsha
better produce from the animal. Yield can form the basis of j::gitn;

the good or bad management as it existed in th :
assessed in a better way by statistical tests, © past. This may be

In many foreign countries, several item
have been worked out for their own breeds,
of their management may either be inapplicable here

ora
means. Some of the common ones have been practised itlx.e tll:i:yzzgnz:;

but their results need proper scrutiny and checkin
accepted. g before they can be

Under management can be mentioned g

the farm which provide an animal the opfimum get e
. : - of
yield at its maximum capacity by way of work, milk, bu‘;‘:;;dx:;on: to
wool. A few of them may be mentioned here viz., the effect of 61& ing
seasons, times of m\lkm_g, weaning, different ways of milking wac; ving
stall feeding or out grazing, serv?ce period etc. on milk yield ,the me?l? c;‘d.
and periods of shearing, lambing, mating ete. on wool production ; the
best age of bacon, haw and pork production, the utility life gpa
poultry, aCChm“‘;afgon of dflﬁerent strains of poultry in di&erengzﬁ
of the country and their performance with special reference :
i b

capacity. 0 egg laying

All these problems can be successfully tackled only through

planned experimental investigation and objective interpretati
data on the ‘basis of statistical analysis. Pretation of the

8 of work of this nature
These elaborate methods

I the policies adopted on

7. Statistics in determining the growth rate of animals
problem which has drawn the attention of the research work :
long is the study of the growth rate in animals as g response to ‘:i"iﬁﬁ. since
feeds and environmental conditions. The determination of gro t,he rent
depends on finding the relation between messure of time aﬁd: Iate
may be expressed in terms of weight or height or any other vari ;eze, ;i!ze
shows variation with time. It has been found that the relatio: be:v ch
time and size algebrically is generally of form. Y= yoekx wh Ween
some variate like height, weight, etc. under study, x is the ti: ere y 18
yo and k are some constants. The fitting of the growth ca e mde.x,
a statistical problem. Ve 18 again

Regression:—In the parlance of biological statistics, Galton®
' 8

descriptive terms, regression has largely replaced th, .
X . . e
function used in mathematics. Growth curves are re fechnical worg

ion of height on age. Investigations of this type,
themselves (i) Does the sample constitute evidence

ferred to ag regress.
two questiong Present
for uniform growth

i~—The other

APPLICATION OF STATIS?ICS IN ANIMAL HUSBANDRY 203

at this stage in the life of the animal or for a growth curve different
from a straight line. (i) If uniform growth is postulated, what is the
best way to evalute the average growth rate. This can be answered by
fitting a regression line which is a kind of moving average passing
among the points that determine it in & manner specified by the parti-

cular hypothesis set up.

The growth rate %%%))—();Y} is known as the regression coefficnien
ordinarily symbolized by ‘bl’ where x is the limit of time, the independent
variate with mean X and y represents the unit of measurement of the
body characteristic in terms of which growth is measured with mean y.

8. Statistics in estimation of Livestock numbers and Livestock
products:—Cattle occupy a unique position in the rural economy of India
and hence attempts have been made from the Moghal period to take &
cattle census but it was only from the later period of nineteenth century
that any regular census system was initiated.

The importance of reliable statistics ol livestock numbers and
their products for any plan of livestock development hardly needs any
comments.

Statistics of livestock numbers are at present obtained through a
quinquennial census covering almost all the states of the Union. It is
conducted by the Patwari from housc to house enumeration of the
number of animals of various description. Although the method of
complete enumeration is sound in principle, doubts have been expressed
in some quarters as to the reliability of statistics of livestock numbers
collected therefrom due to the inadequatc attention paid by the Patwari
to this work and the slackness in supervision.

If the accuraucy of the data collected is to be ensured it is
necessary to insist that the census is carried out in a systematic manner
by a house to house enquiry. The reliability of the data can be
cnhanced by providing an adequate and effective supervision over the
work of the patwari. The supervisory check should preferably be
carried out by an independent agencv and to be effective should be
based on rationalized methods. Pilot surveys are at present being
carried out by the I.C.A.R. to devise a proper programme of supervision
and results already obtained indicate that it is possible to obtain
independent and fairly precise estimates of the numbers under major
heads of cattle and buffaloes for the State as a whole.

The feasibility and desirability of super imposing rationalized
methods of supervision whenever livestock censuses are carried out, also
demonstrates the applicability of the procedure of random sampling for

7
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getting aenual estimates of livestock nump

: ers during intercensul
period.

No attempt has so far been made to col
products on a country wide scale in scientj
statistics available at present are only subjecti
scanty data. As performance records are rarel
in India, the only method of getting relia
products is the adoption of random sampling
recognized by the I.C.A.R. which contempl
the above purpose under a five years scheme
and livestock statistics. :

lect statistics of livestock
fic manner, What ever
Ve estimates baged upon
Y Mmaintained for livestock
ble estimates of livestock
Procedure. This hag been
ates initiating surveys with
for lproving the fishery

Summary

The application of statistical
Agriculture and Animal Husbandry
these days. These principles are

principles in the field of research in
sciences is becoming very popular
Bow applicable in every branch of
r planning and assessiuent of i

expected that statistic
uture when more rese

gin to appreciate the g

greater and greater role in the near §
in the field of Animal Husbandry be
statical principles to this science.

8 may pla.y
arch workers
pplicability of

This paper is meant to give in g simple and lucj
Ll . u
of various statistical principles which al;*e cid form the 8cope

. applicabl :
branches of Animal Husbandry for the benef of Lr)i,)seaarche W(t)c;k;;ﬁ'erent
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A NEW SPECIES OF HYMENOPTERA — Telenomas sp. n.—
PARASITISING EGGS QF Tabanus FLIES

By

P. BaLarama MENON,
Indian Veterinary -Research Institute, Izatnagar.

During the course of a survey of .Tabanus (hoFse ﬂle.s) 1:1 a fevlz
selected villages around Izatnagar, Ba.rell_ly (U.B.) Wlth a,fvula)w ) v:.oxl-1
out control measures, it was noticed that in c'ert;a.ln mt:e(s1 oDo se;ya, mmi
namely, Kareli Kargana and Muttrapur villages, an eora m‘: d
Nakatia rivers, a large number of egg clusters of I"aba,nus w;le'rehp};amm b1se
by small hymenopterous insects (Plate No. 17, Fig. 1-3) w llc mga : :eﬁ
reported by the Commonwealth IDBtlt}lte of Entomology, Britis
Museum, London, to represent a new species of Telenomus.

\ few reports of various species of parasitic Hymen?p_
tera in;lel:f;:gafgeaeggs of%iﬁ'erent orders of insects: of t:hese, the fan.u‘ly
Scelionidae comprises a considerable number of species which ar: pa.‘rla.smc.
Clausen (1940) reported that all the knovyn species of this a,mHl y are
parasitic in the eggs of other insects, particularly Leplqopterai:h emip-
tera, Orthoptera, Diptera and on those of the Ara,chmda.' eRrp;)}-e

m’mon gene of this family are Phanurus, Telenomus, Sf:e.lbo apd elia,
ge resentatives of this family have been successfully utilised in sc.evera,l
la.Ees for the control of crop pests. Parman (1928) undertm?k the l}bera-
f)'ox; of Phanurus emersoni Gir, in sections of Texas yvhere it previously
dlid not occur, and a marked reduction in the population of the horse lf‘ly
Tabanus hyalinipennts Hine resulted: Isaac (1924) reported dthat a,dsccta io-
nid parasitised the eggs of Tabanus in .Pu.sa: It was foun to destroy
in an egg mass. From this it is clea_,r that there is every
;:rs{bﬁgtgy of utilising these parasites for biological control of Tabanus

flies. '
i i f these parasites
study on the life history and taxo_nomy of thes
is in pxrfyl;ess w)ith a view to its utilization in the biological control
1

of Tabanus flies. Summary

i ts belonging to & new
he presence of small hymenopterous insec ongi
speciesrl:)feTflerwmus parasitising the eggs of Tabanus flies in Izatnagar

area is recorded.
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" PURTHER OBSERVATIONS ON PARAFILARIASIS (?)
: OF ELEPHANTS
By

G. RAMANUJACHARI

snd
V. 8. ALuwag

(Department of Parasitology)
Madras Veterinary College.

Since the finding of microfilarise in a cutaneous nodule of an
elephant of the Forest Department of Madras State and the publication
of a paper (Ramanujachari and Alwar, 1954), similar smears from two
more elephants of the department were found positive. On enquiry it
was found that the nodular conditiox} was fairly prevalent amongst the
elephants. - An investigation into this disease was thought worthwhile
and a tour of those areas made.

In consultation with the Inspector of Livestock who is jn charge
of the elepbants, three important regions were taken up for investiga-
tion. They were Wynad, Ooty and Nx}ambur areas. The animals were
kept in several ambulatory camps in these areas. Two or three
elephant camps in each one of the tracts were visited. The camps
visited were Chembangolli and Muthanga of Wynad, Kargudy and
Teppakadu of Ooty and Pokkodu and Kanjeerakadavu of Nilambur.
In all 65 elephants were examined, 25in Wynad, 23 in Nilambur and
the rest 17 in Qoty.

Of the 65 exawined except for 6, all were adults with 40 years
as the average age. The 6 calves were all below the age of 2 years. In
Chembangolli camp two pensioned elephants were also examined. The
haemorrhagic filariasis is found fairly widely prevalent in aff these
areas. Wynad tract is highly endemic, while Nilambur is least so.
Nineteen of the 25 elephants of Wynad tract exhibited the
eondition. Of these 10 were positive for filariasis, Diagnosis was by
finding the microfilaria in the blood oozing out of the nodule, In Ooty
area 10 out of 17 exhibited the nodules with 8 positives. Only 2 of the
4 animals having nodules were positive in Nilambur.

nodular

Regarding seasonal occurence, those connected with
both officials and attenders are of the opinion that the gdis
in all scasons. But they are not definite about their h
fresh bleeding nodules in 21} the scasons. The nodules
fibrosed and persist for the life of the animal.
of old podules might give the idea of the di
throughout the year. Itis well known that all insect borne diseases
either occur or flare up only during seasons when fly breeding is
intense and that is usually early in summer. Hence it js presumed that
this disease should be prevalent and be capable of disscmination

the elephants,
ease is noticed
aving observed
once formed get
Perhaps the presence
sease being prevalent

-

#°
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" Plate N¢, 17 Vol, XXXI, No. 3

A NEW SPECIES OF HYMENOPTERA — Telenomus sp. n.—
PARASITISING EGGS OF Tabanus FLIES

Fig. 1. The parasite inside a Tabanus egg.

Fig. 2. Female specimen of Telesomus sp. Fig. 3. Male specimen of Telenomus sp.
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{ Plate No. 16 . Vol. XXXI, No. 3 in the early summer months. This has to be confirmed by further
Parafilariasis (?) of Elephants “ observations. . .

The arthropods frequently met with on and about the animals are

r mosquitoes — dedes sp. ; tabanids - Tabanus sp. and Pangonia sp.; muscid

flies — Lyperosia sp., Chrysomia sp. and Musca sp. and louse -~ Haema-
tomyzus elephantis. A few of these insecis were dissected to find out if
they harbour the microfilaria. None yielded any results. Dissection of
a large number of mosquitoes and flies is necessary before arriving at
any definite conclusion, since it has been established that even in very
highly endemic areas of arthropod borne diseases of animals and man
only a small percentage of the insects pick up the infection. But the one
interesting fact noticed in the endemicity of the disease is that in Nilambur
tract where antimalarial work is being vigorously carried out, only about
16 of the elephants are affected with about 8% being positive. In other
tracts where antimalarial work has just begun or not put through, the
percentage of affection is very great. This gives a fair indication that
the incidence of the disease is directly connected to the incidence of
mosquitoes, though tabanids may also play & part in the transmission of
the disease.

The disease Parafilariasis (?) is manifested by nodular eruptions on
the skin which in their earlier stages of development bleed suddenly and
freely to heal up spontaneously. The nodules are located on the latera}

Fig. 1

Fig. 3 N and ventral aspects of abdomen. A few are found on the outer aspect of
it of the o ot o the thighs. Nowhere else they are noticed. Fresh nodules are of the
of the uterns, | size of a gooseberry and soft to feel. Old nodules are fibrosed and very

hard and are of the size of a small lime fruit (Vide Plate no. 16. photo 1),
Tendency to bleed is seen only in fresh nodules. Bleeding is noticed
early in the mornings, when the sun is just up. It looks as though the
warmth of the sun is necessary to stimulate the opening of the nodule,
During cloudy days and the hottest part of the day bleeding is seldom
noticed. Initially bleeding is observed as a small ruby placed on a raised
platform. Ina few minutes copious and free flow of blood is seen at
that region. This continues for about half to one hour to be followed
by a spontaneous cloging up of the nodule and stoppage of bleeding.
These nodules are known to be alive for about 2-3 months, later getting
fibrosed and bardenmed. Once flbrosis takes place bleeding is not seen
and it is presumed the worm responsible for the nodule must have died
and disintegrated. Fresh nodules may arise due to further infection.
It is felt that the worm has no tendency to wander about from its
original site to cause fresh nodules in other places.

» Blood oozing out of a nodule is found to teem with microfilariae
(vide Plate no. 16 photo 2). In a few instances microfilariae are seen even
in nodules undergoing caseation. Older and fibrosed nodules do not yield
any positive results. Blood samples from areas well removed from such

Fig. 4
X 75 .
Microtilarin in nodular smeare,

<73
Ilterine oW i
ne tubes with microfilaria ., /
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nodules, fly bitten wounds and auricular vein are negative for the larvae
even in those cases declared positive for the disease by examination of
nodular blood. A few bits of a worm were secured from a fresh
bleeding nodule after incision under local anaesthesia. It is found very
difficult to extract the full worm without any ircision and especially in
such a restive and dangerous animal. It should be possible only at post-
mortem and that too immediately after death. The pieces removed are the
middie regions of a female filarid worm. The uterine tubes are filled
with numerous embryonated eggs (vide Plate No. 16. Figs. 83 and 4). The
morphological features of the bits are distinct from those of Onchocer'ca, sp
another filarid worm causing nodules under the skin. Further, the
nodules of Onchocerca are never haemorrhagic and do not bleed. The
clinical picture of the disease, the presence of microfilaria of unsheathed
variety in the nodular blood and the recovary of a filarid from a bleeding
nodule conform to the picture of the disease ‘ Parafilariasis’ in bovines
and equines. Hence the bits of the helminth extracted from the nodule
of the elephant is presumed to be that of a species of Parafilaria.

The pathogenesis of the condition is mainly two fold, Primaril
the bleeding nodules are seats of mild bus a chronic type of inﬂa,mma,tiog
This naturally results in a severe formn of pruritis at that region The;
elephants frequently try to relieve themselves of this itching sex'lsation
by rubbing those regions on hard objects usually large trees. The ver
nature of the nodule combined with the vigorous.rubbing usually tend};
to more copious and continued bleeding. Besides, these wounds
frequently get contaminated by bacteria deposited by visiting flies
and also from the mud thrown on the body by the animals themselyes
resulting in small caseating nodules. Some of these nodules becomé
very big in course of time if no attention to treatment is paid. Such
large wounds usually necessitate the affected animals being k.e t off
work, at times even for a long time. Occasionally pathogenic b aﬁ: teri
like Bacillus anthracis may gain entry resulting in the death of t l;a
individual besides becoming dangerous to other elephants in the ca e
This type of predisposition of the animal is to be more feared at t‘ﬁ’.
the actual verminous condition itself. Further, affected animals o
always subjected toa constant worry by mosquitoes and flies S: r;:
harried animals do not eat and rest properly and hence are bound to ;
down in condition gradually. ILastly, grossly affected elephants give f;

unkempt appearance as if no attention to grooming h :
long time. g g bas been paid for a

As f<.)r treatment, nothing definite can be stated
usual practice is to give arsenicals. In a few animals s i

. ' . ome
was 8aid to l}ave been noticed. But the nodules were folunxllgr:g ell::n;
and appear in o.ther _areas after a couple of months, The ﬁlaricid(:sl
property of arsenic with regard to haemorrhagic filariasis is yet to be

at present. The
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assessed. Trials with antimonials have been suggested. But even here
the animals under treatment must be screened from further infection
before one can know the efficacy of the drug. Research on rational
therapeutic measures in non-endemic area in some of the pensioned
elephants should be undertaken.

Control of this disease in these animals is a difficult problem.
The nature of work the elephants are put to, means the keeping them in
thick forests abounding in myriads of mosquitoes and biting flies. It is
also possible for these tamed animals getting the infection from other
denizens of the forests which act as reservoirs, when they go out during
nights deep into the forest for grazing. This practice of leaving the
animals for grazing cannot be discontinued for reasons of economy.
Besides, the elephants are bathed twice a day, once in the morning and
the other late in the evening. This routine naturally is not compatible
to the application of insecticides. Until some rational and economic
measure is found out by research, routine treatment of all the affected
animals and with frequent applications of fly repellants like neem oil
will go a long way in checking the incidence of this disease,

Summary

The occurence of haemorrbagic filariasis in elephants of the
Forest Department of Madras State has been established.

The forest areas of Nilambur, Ooty and Wynad have been found
to be endemic. Wynad is highly endemic, while Nilambur is least so.

The clinical picture of the condition is furnished in detail.

Transmission of the helminth is thought to be through the agency
of a ¢ diptera ' probably a mosquito (dedes sp.?)

That the disease is caused by a filarid is proved by the recovery of
a few bits of a worm from a fresh bleeding nodule and also by the
presence of microfilariae in the blood cozing out.

The sequelae, treatment and control of the affection are discussed.

The clinical feature of the disease, the presence of microfilaria of
unsheathed variety in the nodular blood and the recovery of a filarid
from a bleeding nodule all conform to the picture of ‘Parafilariasis’ in
bovines and equines. Hence the condition encountered in elephants is
presumed to be * Parafilariasis ".

Ackonowledgments

We wish to acknbwledge with thanks the interest evinced by the
Director of Animal Husbandry, Madras State and the Principal, Madras
Veterinary College in this investigation. Our thanks are also due to
Messrs. S. Gopalan, Inspector of Livestock and P. R. Chidambaram
Assistant Veterinary Inspector for theix unstinted co-operation throughout

the period of investigation.
REFERENCE

Ramaoujachari, G. R. and Alwar, V. S. (1954) ... Ind. Vet. JI, 31, 37,

L]



SELENIUM POISONING IN MEN AND ANIMALS
By

V. MAHADEVAN, M.a., D.se¢., F.R.LC.,
Professor of Animal Nutrition, Madras Velerinary College.

Selenium closely resembles Sulphur and Tellurium
and chemical properties and is used in many industrial applications such
as photoelectric cells and insecticides. But Selenium ig very poisonous
to men and animals, even more so than Arsenic. The Alkali Disease,”
or “ Blind Staggers,”’ noticed in animals in 1857 by the army officers in
the United States, remained an enigma at first and after 75 vears, it was
known in 1982 to be produced from Selenium contained in cereals and
forage plants grown on Selenium bearing soils. Thig peculiar form of
stock poisoning by forage has been described long ago by Marco Polo in
Western China, in the 13th. century thus, «“ A poisonous plang growing
there, which if eaten, has the effect of causing the hoofs of animals to
drop off.”

Selenium is the only mineral clement to be absorbed from the
soil by food and forage plants in sufficient amounts to muke them lethal
when consumed by men and animals. Thus the biological role of
Selenium illustrates the importance of the closely related fourfold
aspects of nutrition concerning Soils, Plants, Aniwmals and Men.
Though Selenium is present in all soils in trace amounts, certain soils
-derived from the Cretaceous shales in semi-arid climates, contain very
large amounts of this toxic element. The distribution of Selenium in
different soils is given in Table L.

in its physical

TaBLE 1
Selencum Content of Different Soils.

Soils,

e $elenium conteat in parig per Million.
Yellow sandy soil to grey shale soil 0.7 R

0-2-0.7
Silt loam 0-7—1.0
Clay loam 1~3
Shale 3-52
Chalky soil 5—30

Seleniferous soils, are usually found
having less than 20 inches per year and their Selenium content varics
with the depth of the soil from the ground. Soils containing more than
0-5 part per million of Selenium, produce toxic vegetation. Mhe soils,
rich in iron oxide, seem to bind the Seleniww in the form of insoluble
basic ferric selenite and make it not available to the plants even 1o 4
small extent. .

Though Selenium is toxic to many plants, some species tolerate
and concentrate the poisonous element to a very high degree and yse it
in their normal physiological processes., Other plants, which normally
contain very low amount of Selenium, seem to absorb more of this

in areas of low rainfall
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element under adverse conditions like drought and absence of Sulphur
compound in the soil. Narrow leaf milk-vetch, stanleye and golden-
weed concentrate large amounts of Selenium and are highly toxic to
animals. Sulphur containing plants like cabbage, onion, caulifiower,
mustard, broccoli and common cereals like wheat and sunflower absorb
from moderate to large quantities of Selenium in the place of Sulphur.
Grasses absorb the least amount of Selenium from the soils and seem to
have only a limited tolerance for it. Selenium contents of plants grown

on a soil containing 2 parts per million of Selenium are given in
Table I,

TasrLe 1I

Selencum Concentration in Plants grown on soil with
2 parts per million Selenium.

Common namwe, Botanical name, Sp:‘f::’“:; rc‘;;fﬁ; n‘.n
Narrowleaf milk-vetch, Astragalus pectinatus, 4000
Stanleya, Stanleya pinnatg, 330
Goldenweed, Aplopappus fremontis 320
Turpentine weed, Gutierrezia sarothrae 70
Wheat, Triticum vulgare .. 30
Cabbage (op selenised soil,) Brassica oleracca capitala 758
Onion, Allsum cepa 18
Corn or Maize, Zea mays 10
Russian-tnistle, Salsola pestifer 5
False Buffalo grass, Munro squarrosa, 4
Blue grama, Bouteloua gracilis, 2
Sunflower, Helianthus annuys, 2

Leaves of wheat, grown on soils containing 30 p.p.m. of Sodium
selenate, when young, contained 1120 p.p.m., of Selenium, which
decreased to 220 p.p.m., of Selenium at maturity. Thus young plants
contain more Selenium than plants at maturity. Plants normally high
in Sulphur absorb more Selenium, than those low in Sulphur, which
suggests a functional relationship between these two elements. Plants,
grown on irrigated soils, contain generally lower levels of Selenium than
those cultivated under dry conditions. If the plants contain more than
5 p.p-m., of Selenium, they are potentially dangerous to the stock, which
pass on this element in their animal products consnmeq by men. The
Selenium contents of animal food obtained from animals angd poultry
getting seleniferous plants and their products, are given in Table II1I,

TasLE 111
Selenium Content of Animal Products used by Men.

Livestock Product. Sel;:;u;xi l‘l‘i‘o‘:)!...“s
Egg 9-14
Meat 8-0
Milk 1-28




a19 - THB INDIAN VETERINARY JOURNAL

Wheat grain and wheat flour having more than 16 p.p.m., of
Selenium, are definitely toxic to men and animals. The concentration of
Selenium in wheat is known to vary from 0 to 30 p-p-m. Water, in
comparison with the above foods, has only 0-33 p.p.m., of Selenium as
the maximum level, which is below the toxic level. The drinking
water should not contain more than 0-05 p.p.m. of Seleniuw according to
United States Public Health Standards, (1946). Crystallisable Selenium
containing amino-acids similar to cystine, have been isolated from
seleniferous grains.

Huinan cases ol poisoning by scleniferous foods have been studied
in detail in the states by various workers and their obscrvations on the
symptomology of Selenium toxicosis are :

(1) Gastro-intestinal disturbances and nervous and mental disor-

ders that often terminate in complete deinentia.

(2) On exposure to the bright light of sun during summer
months, skin manifestations present themselves in the form
of vesiculations and actinic dermatitis. The other symptoms
present become more aggravated, and it is at this time that
the mortality is highest.

(8) During the fall months the skin commences
and by winter time atrophic and pigmented
vitiligo make their appearance.

(4) A garlic—like odour or an
the mouth and breath.

The proper treatment for Selenium
and dried yeast. '

The symptomology of animals, which have

Selenium containing forage, plants and feeds, is descri
- (1) Necrosis and regeneration of hepatic

- -periportal fibrosis and resulting cirrhos

“haemorrhages and secondary
and kidneys.

to desquamate,
arcus resembling

arsenic—like odour is observed in
poisoning is Sulphur rich diet

been poisoned by
bed as follows : —

parenchyma  with
1s combined with
inflammatory reaction of lungs

(2) Reduced Selenium is found in t

compounds of Selenium are foun
and excretions,

he liver and spleen, and
d in all tissues, secretions,

(3) Cattle, sheep, horses, and pig
the weight-bearing bones,
which impair locomotion

s show erosions on the ends of
along with hoof abnormalities

- n, malaise, anorexia, stunted growth,
loss of hair, loss of weight anq tmaciation, impairment of
reproductive power, and severe anemia to be followed by
exhaustion, toxemis and death, ‘
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(4) A garlic—like odour or an arsenic—like smell is noted in the
mouth, breath and vicinity of Selenium poisoned animals,

(5) Chickens show a decided impairment of fertility ; if the eggs
hatch, the young do not live long, and monstrocities occur
among them frequently.

For dogs 4 milligram of sodium selenite or selenate per kilogram
body weight, by oral or hypodermic or rectal administration, is fatal in a
few minutes,

Prevention of Selenium poisoning is carried out by keeping the
animals away from areas that produce toxic plants, which is not always
an’ easy matter. Treatment of “alkali disease,” or * blind staggers,”
is not entirely successful unless the treatment is done in the early
stages, when the damage to internal organs has not been too great. The
treatment to be carried out by a competent veterinarian, consists of
hypodermic injections of strychnine and drenching with warm water.
Or small amounts of arsenic (12 to 15 p.p.m.) in the feed or drinking
water, are also effective in treating Selenium poisoning in cattle as Well
as in dogs and chickens. Changing the ration of the animal to S.elenu.nn
free forage and cereal products, protein rich diet and good hay will bring
about good recovery in the early stages of poisoning.

As the Selenium poisoning appears to be a general problem of
universal importance in food for men and animals, controlled by t_he
biological role of Selenium in soils, plants, animals and men, strict
scrutiny of foods by analysis for the presence of Selem}lm levelg is
necessary for the assurance of the health of the people and livestock ina
country, especially when foods are imported in large quantities.
Drought conditions and low rainfall may bring about seleniferous
vegetations to affect the health of livestock and their products.

It is suggested, if .mild Selenium poisoning would not be the
primary cause for the loose horns or falling of horns in cattle observed
commonly in South India and arid regions of North Africa, in view of
the close Sulphur—Selenium biological relationship and richness of
keratin in quickly growing horn in the sulphur amino-acid cystine.
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Bahitorial
IMPROVEMENT OF INDIA’S CATTLE WEALTH
1. THE GOSAMVARDHAN WEEK

On November 4th and the week previous to it, our land
was echoing the fine sentiments, given expression to by various
speakers, high and low, all over the country, of bringing about an
improvement in the Cattle Wealth of our land. It was the
annual Gosamvardhan Week. This idea of setting apart a full
week to draw pointed attention to some of the vital subjects
affecting the economics of our country, is indeed a very happy
one and is well suited for conditions prevailing in our land, We
should not lose sight of the fact that it is essentially a propaganda
week and as such there is bound to be quite a lot of display of
brass band and bugle. Even so, one thing we have to guard
against is, that like all propaganda, it is likely to become stale
and unprofitable if we merely indulge in talk and more talk and
set up a parrot-cry without tucking up our sleeves and getting
down to practical work.

These Nadaswarams, beating of drums, garlands, Go-
pujas etc., are good no doubt up to a limit, to draw the attention
of the public. But they by themselves are not going to bring
about cattle improvement. What is needed therefore is a well
planned scientific approach to the problem. We would appeal to
these Go-samvardhan Committees to take up some form of
practical work in addition to the propaganda work they are
doing now.

Within their jurisdiction, they can take each locality by
turn and see that all scrub bulls in the area are castrated and
that only approved bulls are made available to cattle-owners ; or
that artificial insemination units are opened at convenient centres,
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They should have a definite policy and programme to syj
locality and act as a liaison body between the Govern ot ans
the cattle-owners. They could think oqt ways and meane
improving the supply of cattle feeds and fodder —
tive proposals on all such matters ‘must be maéle
Government and to departmental officers,

Their constrye-
available to the

Again it was our misfortune i
speeches made on all such occasvionst.o lcl)s;zn p:;sos::me of the
cross-breeding as the only solution to solve our milk ra;!‘;eaks of
another person condemns it by saying that we Shoull)d n fim and
these foreign cattle even with a barge pole. A th'rdo touch
extends the argument a little further and says t.hat GVeln Per§on
up work is not good and that only local non-descript catt] grading
be improved but how, he does not say. 1In the midst ofilslh:::lg

confusing and conflicting ideas, the cattle-owners get puzzled and
: an

they disperse i
le:ZJres Ip se only to meet again next year and listen to such
We do not in the least under-estimate
propaganda. But our plea is that even that
well planned with a scientific back ground a
Time has come when this propag: .
practical and beneficial natu:::, l;/ei:ng?t:?i:rssﬂn’}ehwork of a
vardhan Committees may be entrusted with some. defi - Gosam.
throughout the year, such as those we have indicat (:j nite work
also propaganda work with regard to the care and ed above and
of calves, proper feeding of cows in milk, dry cows Management
etc. They should have the necessary literature on t’hWOrk cattl.e,
the form of pamphlets with them, to conduct such € matter in
The speak.ers at meetings should be men who have Propaganda.
of the subject through such departmental Pamphletsm:?(;ez sttud()i'
st an

not men who give expression to queer ideag and pla
the sentiments and religious feelings of the massesp {mere]}, on
- Let us face

facts and be practical and make u i
se of Science )
for progress. #s our hand-maid
Perhaps the most neglected factor in the
cattle wealth in our land is the nutritiona] aspect
and fodder, To this we shall return in our next ar

the value of
Propaganda must be
nd properly directed.

improvement of
of cattle feeds
ticle.

THE INTERIM INDIAN VETERINARY COUNCIL

The profession would have noted with great satisfaction
the recent announcement in the newspapers of the formation of
the Interim Indian. Veterinary Council. We cannot be too
grateful to the Government of India and the Animal Husbandry
Commissioner for the very helpful attitude they had adopted in
bringing into existence, this Institution. We have no hesitation
in stating that it is a major step taken by the Government of
India in recent years to give the necessary fillip to the progress of
Veterinary Science in this land.

For very nearly 30 years now, the profession has been
clamouring from time to time for this piece of reform, through
the All-India Veterinary Association and through the pages of this
Journal. At long last, our cry has been heard and the Indian
Veterinary Council is an accomplished fact to-day. The part
played by the All-India Veterinary Association to bring about
this happy consummation cannot be over-estimated and none.
toiled so hard as its late General Secretary Rao Bahadur
R. Swaminatha Ayyar. It isan irony of fate that he is not in
flesh and blood to-day to see the fruition of his labours, What
then is the next step? We expect that before long, the Interim
Council will get into its stride and give the necessary lead in the
matter. Even so, it is up to the members of the profession to be
up and doing and not to rest on their oars. They should
persuade their respective State Governments to undertake legisla-
tion immediately on the model of the U. P. Veterinary Council
Act of 1947, a copy of which had already been supplied to them
by the Central Government and thus set up a State Veterinary
Council.

And all those States where no Veterinary Association
exists to-day would do well to organise one and get it affiliated to
the All-India Veterinary Association. That would entitle them
for representation on the Indian Veterinary Council. Some of
the existing Veterinary Associations require to be re.vitaliced
and work more effectively.



314 $HB INDIAN VETBRINARY JoUrNAL

We had already published in the pages of this Journal
the functions of this Indian Veterinary Counil, Each Associa-
tion will be asked to elect a representative to serve on this
Council. Itis well to remember that the claims of only men
with experience, capacity, moderation, tact and patience should
be considered and the best amongst them chosen, No personal
factors of any kind should come in the way of such selection
The interest of the profession should weigh supreme with ali
concerned, A stage has been reached when the profession as a
whole should act as a disciplined body and puli its weight together

In the light of this recent development, the coming session
of the All-India Veterinary Conference in Madras assumes a
added significance. We appeal to one and all to muster stronn
on the occasion and give the benefit of their advice and guidanceg

THE GOLDEN JUBILEE

F1FTY YEARS in the life of an individual or an Institution
- is indeed a matter for gratification, more particularly when tha;
period has been spent in the service of the humanity at large
It is to this high category of enviable existence, that the Madras.
Veterinary College has qualified itself now. Itis not without
reason that such important landmarks in one’s life have duly been
celebrated all over the world ever since the dawn of history
These celebrations setve as an occasion for thanks-giving to tht;
Power that rules the world and for introspection and future

planning.

It is therefore pleasing to note that the authorities in
Madras, from Government downwards, have fully realised the
importance of the occasion and are determined to celebrate it on
a fitting scale. Judging from the enthusiasm of the head of the
Animal Husbandry Department in Madras, the Principal of the
Madras Veterinary College and their staff, the function promises
to be a great success, worthy of an Institution that occupies an
honoured place in the history of Veterinary Science in this
country. What is now required is the hearty and unstinted
support of all Veterinarians in this country and elsewhere,

PaSU Sakipaba , . 219

The occasion is to be made all the more happy, by the
presence of a person who occupies a unique position in the affairs
of the world and who stands on a pinnacle all his own, 1t is the
Prime Minister of India, Pandit Jawbarlal Nehru, who has
consented to inaugurate the celebrations. He has honoured us
and honoured the entire Veterinary profession in the world, by
this graceful gesture in the midst of his international commitments.

We appeal more particularly to every Veterinarian in this
land to realise the importance of this unique occasion and

"co-operate whole-heartedly with the Reception Committee and

make the function a historic success.  Money, no doubt, we
want ; but more than money, we would welcome delegates from
all over the land. There is to be an All-India Veterinary
Conference and a Provincial Veterinary Conference in conjunction
with these celebrations. That is again an additional reason why
members of the profession should muster strong on the occasion.
To our North Indian friends we say, the month of January is
ideal to visit also places of interest in the South — the home of
great temples and architecture,

We invite the attention of our readers to an appeal issued
in this connection by the President of the Golden Jubilee
Celebration Committee published in this issue, We wish the
function all success !

——

PASU SAMPADA

We welcome into the field of Veterinary -Journalism,
Pasu Sampada, a Telugu bi-monthly published by the Andhra
Animal Husbandry Association, We congratulate our. friends in
the infant State of Andhra, on their resourcefulness and courage.
We only know too well the hazards of Veterinary Journalism in
India and can well appreciate the amount of effort put in behind
this new venture. But it is the pioneering spirit in a new field
that overcomes all obstacles in the service of one’s own land.
Being in the regional language of the newly born State, the
Journal is bound to have a wide circulation and considerable
patronage.
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May the Journal prosper and render ;
: . h utmost sery :
cause of Veterinary Science in our land ! ice in the

THE OLD BOYS’ ASSOCIATIONS

. We have had suggestions

put bef ' .
Boys’ Associations for some of the V ore us of starting Old

eterinary Colleges in India.
o doubt with regard to Arts

their utilit .
Colleges are concerned, ¥ where professional

Each profession has a Scjent - .
“where both the new and the old boyst:f:etA;skc;cnz?on bzf its own,
same family and exchange ideas, experience an?imk rs of the
The social aspect is not forgotten af such meeti nowledge.
esprit-de-corps is fully kept up, |t s the comn, Ings and the
that draws all these men together and a¢¢ as a COr?]n Alma-ma.ter
ground. No. body is going to Prevent the o]d meetin:]ol:’ meeting
at such meetings and indulging in reminicenses of thec’irt oivﬁ]d ko
Possible in Artg
to O]d BoySv
€nts within a pr,
dvancement,
the profession,
se hard days.

Such Associations are not
hence they have taken recourse
Further such water-tight compartm
not be conducive to unity and g
financial strain on the memberg of
for several such Associations in the

Coueges and
Associations,
ofession may
Dot to speak of
in subscribing
In a profession like o

more often than now,

e old.
together. There is nothing ¢, gainLet us th

Associations within our professio
N and we theref
ore appeal to all

those who entertain this idea to best
ow
question before they take a leap in the ;::)Egh thought over this

——

. erefore march
N starting Qlq Boys'

MADRAS VETERINARY COLLEGE
GOLDEN JUBILEE CELEBRATIONS

APPEAL

The Madras Veterinary College has just completed fifty years of
existence and it has been decided to celebrate the Golden Jubilee in
January next. A Cattle and Poultry Show, an Exhibition, and the
College Day and Sports will form an integral part of .the celebrations.
It is also proposed to bring out a Jubilee Commemoration volume of the
College Magazine. I have no doubt that all old students and the public
will rally round on this occasion to make the Jubilee a success.

A lavish programme of meetings and entertainments is being
organized and it is the earnest desire of many alumni that advantage
should be taken of this occasion to institute some prizes and medals
available to stundents of the College who pass with distinction. I am
sure that as an old student, or well-wisher of the Veterinary profession,
you will approve of this laudable objective and signify your approval by
sending in a generous contribution.

Donations may be sent by cheque or postal order drawn in favour
of the Principal, Madras Veterinary College, Vepery, Madras 7.

A Reception Committee is to be formed for the occasion. Donors
contributing not less than Rs. 20/~ will be enrolled as members of the
Committee.

V. R. RajacopPALAN,
Director of Animal Husbandry, Madras,

and
Madras-5, President, Madras Veterinary College
5th Nov. 1954. Golden Jubilee Celebrations,

———

THE TWELFTH ALL-.INDIA VETERINARY
CONFERENCE

The Madras Veterinary Association has invited the
All-India Veterinary Conference to hold its next session in Madras
on 18th January 1955, in conjunction with the Golden Jubilee
Celebrations of that great institution. It is a unique occasion and
Madras like Bombay, has done well to extend the invitation to
all the Veterinary Surgeons of the land, through this graceful act.
1 am sure the response will be equally graceful and a big
contingent of delegates will honour Madras, which has been
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serving the cause of the profession so well and so long. Further
Madras Veterinary College is a name to conjure with and it is
one of the pioneer Veterinary institutions whose alumni have
distingnished themselves in several fields of activities and have
brought nothing but glory to their Alma-Mater, Let us there-
fore honour her without reserve,

There is one other reason which compels attention. The
Prime Minister of India, Pandit Jawharlal Nehru, is to inaugurate
the Golden Jubilee Celebrations. What better incentive c;n the
profession have to attend this memorable session |

The name of the President of the Conference will be
announced in all the newspapers in due course apg all the
affiliated branches of the All-India Veterinary Associati il
also be informed separately, on wi

T. ViNavaka MubpaLIaR,

ancral Secretary,
The AU-Indig Veterinary Association.

———

J. T. EDWARDS MEMORIAL FUND APPEAL

The Veterinary Record of the 18th September 1954 1§
issued an appeal for funds to perpetuate the memor a§
Dr, J, T. Edwards, who was the Director of the Indian VZt ;
nary Research Institute at Mukteswar from 1921 to 1929 :;;.
should think this appeal was long over-due, But better ate tha:
never,

Bangalore - 1.

5-B, St. John's Road.}
20th November, 1954,

Let our professional posterity remember * the na ¢
this great colleague and recognise in some measyre e me ok
he did”. If to-day the effective immunisation of cattle wor
Rinderpest is a practical proposition in India anq peo I:gimst
gone to the extent of thinking in terms of its p lave
eradication, the one man who laid the foyn dation CE)mp ;t'e
achievement was undoubtedly Dr, ], T. E dwards, or this

: twi He w
inspired scientist who knew not the artificia] barriea:g a::;
geography, race or colour. India has cause to remember him in

much greater measure .than any other country. We wish the
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Government of India sends in a substantial contribution to this
Memorial Fund.

‘Poignant indeed are the words of a friend of his, who said
“ No man I have ever known has done so much of value and
received so little in return ", But they are true,

The contributions are to be sent to:—

D. B. Davies EsQ, M.R.C.v.s,,

Ministry of Agriculture, Lyric Buildings,
Carmarthen, England,

—————

' Notes and News

Pandit Jawaharlal Nehru laid the foundation-stone of yet another
Agricultural College called the Birla College of Agriculture at Haring-
hata, 32 miles from Calcutta. Mr. G. D. Birla had donated 20 lakhs to
the State Government for the construction and establishment of this
College. As long as there are such philanthropists in our midst, India
has no cause for despair.

» » * »*

Speaking on the occasion Mr. Nehru said that it was strange that
in countries where cow-worship did not exist, cattle were better looked
after than in India. He opined that the agitation for cow-protection in
this country, had a * political motive " behind it and as such should be
opposed and he added that there were other methods for improvement of
cattle. It is on those *other methods”—scientific and universally
adopted—that we lay stress in our editorial on * Improvement of India's
Cattle Wealth ”” in this issue.

* * * *

- Dr. Rajendra Prasad, our President, in his broadcast talk on
¢Gosamvardhan ' day also said “ We must not forget that mere
sentiment however deep, is not going to be of much help. For
improving the cattle wealth of the country, we have to adopt measures
80 that rearing of cattle becomes economically a sound proposition .
Wise words indeed fit to be written in letters of gold.

. * * *

Sir Hugh Foot, deernor of Jamaica, said recently that a new
breed of cattle had been produced in the Colony which may end the fresh
milk shortage in the tropics, “It is called * Jamaica Hope  and is &
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s

cross between the Jersey with its milk-yielding qualities and the heat.

resisting Brahma from India” he said. * After 50 years of experiment
it is now an established breed and will thrive any where in the tropics *.
All honour to Jamaica !

* * * *

and calls it *“ Bharat
i8 evolved, fixed and
on befitting this great

We wish India evolves some such breed
Matha ” or * Khamadenu ”. 'When such & type
made to breed true, it will be a worthy contributi
country.

* * * »

Kashmir with its intensive cold climate is perbaps well snited

for an European breed of cattle. We read in the newspapers that ¢ g
special breed of cattle were imported from Irelang for a cattle develop-
ment sheme of the Kashmir Government ”, They are « short-legged
black cattle five cows and two bulls from the home country—six cows

died on the way "’. Perhaps they are the Irish Kerry breed of cattle.

We will watch this experiment with great interest, We wish Kashmir
the best of luck !

* * * »

The Government of India’s Pilot Pro
eradicate Rinderpest from this country is to
1955. A sum of Rs. 15.7 lakhs has been P
Year Plan. At the initial phase, the sch
vaccination of about 10 million cattle with g
vaccine to be flown from the Indian Vete
Izatnagar. An FAO expert has been assigned to the Institute for this
purpose. It is a gigantic organisational scheme where every limb has to
be on the alert and act with honesty of purpose. We have not the leagt

doubt that this great team of workers will acquit themselves creditably
and well. We wish them all success !

* *

We take the followin
November 1954,

“The Animal Diseases and Pests Committeo of the Indian
Council of Agricultural Research, which met at New Delhi recently

approved of a scheme for launching a pilot project for the control of
rabies in a suitable town in the country.

The object of the scheme is to find out how far the measures
commonly taken, viz. contro]l of parish dogs and registration and
vaccination of pet dogs, can be Practically applied in this untry f
control of this dreaded disease, P country for the

ject of a field campaign to
start from January 1st,
rovided in the First Five
eme aims at the mgagg
newly-evolved freeze.drjed
rinary Research Institute,

* *

g from the Indian Ezpress dated 3rd
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scheme wi joi ion Ministry of
will be jointly financed by the Union
Health",l‘ ltllfe Indian Council o)f Medical Research and the 1.C.A.R.

hich town has been selected for the purpose.
Anyho?iet ::o a :::l:ex]::;o:hi::vh has been long overdue. The results will

be watched with interest.

* * * . * % .

arnaik, G.B.V.C., Professor of Bactoriology, Bombay Veterinary

o-T lZ‘,ollege (t;;;:' left for United Kingdom for taking Diploma in
Bacteri'cﬂogy at Manchester University.

'i‘HE INTERIM INDIAN VETERINARY COUNCIL

GOVERNMENT OF INDIA
MINISTRY OF FOOD AND AGRICULTURE (I.C.A.R.)
JAMNAGAR HOUSE HUTMENTS, NEW DELHI

No. F. 26 (1)/54/4.H., dated the 29th October 19564,
Resolution

The need for setting up a central organization with legislative
backing for controlling and regulating veterinary practice and Phe
conduct of members of the veterinary profession in India, for eﬂ'fzctlng
iaison between the profession and the Governmgnt, a.nd. fpr taking up
liatson te functions—more or less on the lines of similar statutory
Other.cof-n:s existing for the allied professions of medicine and
organiza lohas been repeatedly urged by representative bodies of the
dentl§tfy— rofession a8 well as advisory bodies of the Government of
vekfmljifytgje Animal Husbandry Wing of the Board of Agriculture and
Ind.la 1 iiusb&ndl‘y in India. The International Veterinary Congress
Af.fn:;n 1949) also recommended the establishment in each country of
: Nl;tion'al Veterinary Committee to effect liaison between the country
:nd the Permanent Committee of the Congress.

These matters were discusged in Dece‘am.ber 1951 at the joint
ting of the All-India Veterinary Association and the Bombay
me:;i pary Medical Association. The Union Minister for Food and
X;ricultuie who presided over that meeting, appointeq & Steering
Committee 't,o go into the question of establishing the National Veteri.
Council. The Steering Committee, composed of official as well as
2230&“1&&1 re.presentatives of the veterinary profession, met at Bangalore
made the following recommendations :—

Recommendations of the Steering Committee

(1) State Veterinary Councils should be set up by legislation in
the States on the model of the U.P. Veterinary Council Act, 1947,
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(2) A Statutory National Veterinary Council should be set upin
due course by providing representation on this body from the State
Councils and by nominations by the Central Government with the
‘following objectives :—

(@) To provide a statutory organization representing the veterinary
profession to serve as a liaison body between Government and
the veterinary profession and between the Government of
India and the International Veterinary Congress ; )

() To control and regulate the practice of the profession and the

conduct of its members and to uphold the status and digni
of the profession ; dignity

(¢) To arrange for reciprocity of recognition of the varions

veterinary qualifications in inter-state and international circles
and also in the Indian army ;

(d) To maintain a recognised Register of Veterinary Practitioners
in the country to remove handicaps to the profession such as
(i) non-recognition of the graduates of Indian Veterinary
Colleges by Turf Clubs, Livestock Insurance Companies
Chemists, Druggists, etc., (ii) non-recognition of these gra.:
duates to give evidence as an expert under Section 45 of the

-Indian Evidence Act on any matter relating to Veterinary
Science ;

. (¢) To remove the difticulty experienced at present by the public

to distinguish between a qualified and an unqualified veterinary
practitioner.

As it will take time for the States to pass legislation on the lines
mentioned above, the Steering Committee had further recommended
that—

A. An Interim Indian Veterinary Council should b
without legislative backing consisting of members

by the States, and the Union Government with th
functions and objectives .—

e set up
nominated
e following

(i) To serve as a liaison body between Governmn

Veterinary Profession. ents and the

(i) To'help in the formation of State Veterinary ¢ .
: . . 0

the States in the Indian Union till such time :s th‘:n:;lstln all

councils have been formed. atutory

@iii) To advise the Central and State Governm

. ents .
concerning the veterinary profession, on all matters
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B. Till the Interim Veterinary Council is brought into being, the
Steering Committee should continue to function as an advisory
body to Government on veterinary matters.

These recommendations of the Steering Committee have been
accepted by the Government of India and have also been forwarded to
the State Governments for suitable action. The Government of India
have in the first instance decided to set up an Interim Indian Veterinary
Council in accordance with the recommendations of the Steering
Committee.

The constitution etc. of the Interim Indian Veterinary Council
will be as follows : —

Constitution
1. Mentfbers representing the Government of India :—

(@) The Animal Husbandry Commissioner with the Government
of India.

(8) The Director, Indian Veterinary Research Institute.

2. Members representing the constituent States in the Indian
Union nominated by the State Governments :—

(a) One official representative of the profession.

() One representative of the Veterinary Association nominated
by the State Government in consultation with the Associa-
tion of each State wherever it exists.

3. Not more than two members nominated by the Central
Government representing Veterinary profession, including Veterinary
Journalism, retired Veterinary Practitioners and private practitioners.

The personnel of the first Interim Council a8 constituted above is
given in Annexure 1.

Chairman :—The Animal Husbandry Commissioner with the
Government of India will be the Chairman for the first five years or
till such time as the Statutory Councils come into being.

Terms of Office:—The term of the office of the members of the
Council will be five years or till such time as a Statutory Council is set
up. The official members will hold office so long as they hold official
positions by virtue of which they hold membership of the Council. If,
for any reason, a member vacates office before the expiry of the full
term, the vacancy will be filled by nomination of another member for
the balance of the period.

10 N
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The Council shall meet once a year at such pla i
' i ; co
may be decided by the Chairman of the Council wi!:h th::d tr‘:;el::
the Central Government. pprova

' Executive Committee :—In order to transact
might arise in between Council meetings,
the Council, styled the National Veteri
appointed with the Chairman of the Coqy
additional members consisting of :—

urgent business that
an Executive Committee of
nary Committee, may be
ncil as the Chairman, and 4

(é) @nominee of the Central Government ;

(1) two representatives of the State Governments

(i) one veterinary non-official
‘'members to be elected from
Council,

and

representative, all the four
among the members of the

Functions and Objectives :—Functions and ob
Council till such time as a Statutory Council
be as follows :—

Jectives of the Interim
comes into being will

(1) To serve as a liaison bod
Veterinary Profession and
the International Veterinar

¥ between Government and the
between -Government, of India and
y Congress,

(2) To help in the formation of State Veteri
. eter TP
. the States till such time as the Statutot;lg:,z C?}Unclls in all
formed. : ncils have been

(8) To advise the Central and St
concerning the Veterinary Pr

(4) To maintain s reco
in the country.

te Governments on all matters
ofession.

The recommendations of the Counci] wi
through its Chairman to the C ovncil will be mad

Central Government to the State

e by the Council
entral Government an
Governments, d through the
The National Council wil} be att

: ached to the Minj
and Agriculture (I.C.A.R.), and th Inistry of Food
will be an official of that Ministry :orr?f:;:::rybdt;he Ny.t}onal Council
and Agriculture. ¥ the Minister for Food

N K. R. Daure, Lcs.,
Additional Secretary to the Government of India

——

gnised register of Veterinary Practitioners

-

10,

11,

12,
13,

ANNEXURE 1

Members of the first Interim Council.
- 1,  Representatives of the Government of India,
1. The Animal Husbandry Commissioner with the Government of India—
Chairmaa, (ex-officio).
2. The Director, Indian Veterinary Research Iastitate, (ex-offioso).
3. The Assistant Animal Husbandry Commissioner " . .
with the Government of India, Nominated by the
4. Shri V. R. Phadke, G.B.v.C., President, Bombay J‘ - Government
Medical Veterinary Association, Poona,
II. Representatives of the States of the Indian Union,
(a) One official representative of the profession.
plus :
(b) Oune representative of the Veterinary Association of each State where it
exists, .
BIHAR : (a) Shri M.1. Malik, Director of Animal Hasbandry, Bihar, Patna,
(b) Dr. R, B. Prasad, Professor of Pathology and Bacteriology,
Bihar Veterinary College, Patna,

BOMBAY : (a) Shri S. R, Chadha, Director of Veterinary Services, Bombay
State, Poona.
(b) Dr. C. S. Balakrishnan, Secretary, Bombay Veterinary
Medical Association, Poona,
MADHYA ‘
PRADESH : (a) Shri M. Y. Mangrulkar, Principal Veterinary College,
Jabalpur,
MADRAS: (a) The Director of A?imal Husbandry, Madras.
(b) The President, Madras Veterinary Association, Madras,
PUNJAB: (a) Shri B, N. Handa, Director of Veterinary Services & Warden
of Fisheries, Punjab, Simla,
U.P.: (a) Shri B, N. S. Chowdhry, Deputy Director of Animal Husban,
dry, Lucknow,
WEST _ .
BENGAL: (a) Dr. S, Datta, Director of Veterinary Services and Animal
Husbandry, West Bengal, Calcutta, )
HYDERABAD : (a) Dr, K. S. Shetty, Director of Veterinary Department,
Hyderabad- Deccan.
(b) Dr. B. Madhava Rao, Technical Assistant to the Dirsctor of
Veterinary Department, Hyderabad-Deccan.
JAMMU &
KASHMIR : (a) The Director of Veterinary Department, Jammu and Kashmir
State, Srinagar, '

MADHYA ’ : : ;
BHARAT : () Shri H. K. Mehra, Director of Veterinary and Animal Hasbao-
dry Services, Madhya Bharat, Gwalior,

MYSORE: (s) The Director of Animal Husbandry, Mysore, Bangalore,

(b) Dr. R. D. Nanjiah, Mastitis Investigation Officer, Bangalore,
PEPSU : {s) The Director of Veteriaary Services, Pepsu, Nabha,
RAJASTHAN : (s) Dr. G, S, Rathore, Deputy Director of Agricultur® (Veteri-

nary), Rajssthan, Jodhpur,



230

14.

15,

16.
17.
18.

19.

21,
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TRAVANCORE-
COCHIN : {a) Shri V. K. Madhava Menon, Director of A

nimal Hosband:y,
Travancore-Cochin, Trivandrum, nebandsy,

(b) Shri V. Padmanabhan, Assistant Project Officer, Neyyatinkara,
Travancore-Cochin State, )

SAURASHTRA : (a) Shri K. B, Vyas, District Veterinary Officer, Saonrashtra
Junagadh, '

AJMER : (s} Shri D. P, Shukla, Director of Animal Hnsbandry, Ajmer,

COORG : (a) The Chief Veterinary Oficer, Coorg, Mercara,

HIMACHAL

PRADESH : (a} Shri J. N, Saini, Animal Husbandry Officer, Himachal Pra-
desh, Simla-4,

KUTCH : (a) Shri U. K. Asnani, Animal Husbandry Officer, Kutch. Bhuj.

VINDHYA

PRADESH : (a) Shri N, G, Iyengar, Chief Animal Husbandry Officer and
Director of Figheries, Vindhya Pradesh, Rewa,

BHOPAL: (a) Shri Gurdev Singb, Animal Husbandry Officer, Bhopal,

ENTERO-QUINOL

( IODOCHLOROXYQUINOLINE,)
»

Specific for all forms of Amoebiasis and other intestinal
infections.

It is chemically 5 Chloro 7 lodo 8 Oxyquinoline, practi.
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Clinical Articles

VASECTOMY AND OVARIECTOMY IN THE BUFFALO

By

L N. Marmoup ANp E. S. E. Hareg,
Faculty of Agriculture University of Cairo, Egypt.

Iatroduction

Modern developments in the field of experimental physiology
are often achieved afier successful removal of specified organs of the
living animal. A great deal of our knowledge of the reproductive
physiology arises from a study of gonadal alteration. In the male,
vasectomy destroys the germinal epithelium of the testis and increases
the number of interstitial cells (STEINACH, 1920). In rodents,
however, vasectomy does not preclude the proliferation of mature germ
cells (MOORE, 1939). The presence of mature spermatozoa in homo-
transplanted testes many months after insertion into the anterior
chamber of the eye is evidence that sperm proliferation is not dependent
upon patent excurrent duct. Even the congenital absence of the ductus
deferens in the guinea-pig does not prevent spermatogenesis. At one
time it was claimed that the increased interstitial cells yield an increased
output of male sex hormone and this accounted for the restored vigour
in the vasectomized senescent. However, it is known that such is not
the case. In the vesectomized rabbit, the tail of the epididymis may
become 8o distended by spermatozoa that the testis is pushed into the
inguinal canal and out of the scrotum (TURNER, 1949),

In the female, ovariectomy has been performed to solve many
problems in reproductive and lactational physiology. The effect of
ovarian hormones on the fluctuation of the cellular content of the
vaginal smear has been worked out on ovariectomized cows by HAZEL
¢t al (1949). The levels of ovarian hormones required to induce oestrug
and related phenomena have been determined on ovariectomized cows
(ASDELL et al,, 1945). QOestrogen administration to spayed heifers
causes the development of the udder capable of secreting milk
(WALKER & STANELY, 1940, 1941), demonstrating the non-essentia.
lity of luteal influence.

Experimental Material *

The present work was an attempt to establish the technique
necessary for ovariectomy in the buffalo so as to use the operated
animals for experimentation.

A buffalo-bull aged 18 months and a virgin buffalo-heifor of three .
years of age were kept at the Animal Breeding Research Farm, Cairo,
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Egypt. They were in a good condition and free
diseases. The buffalo-bull did not show sexua] libido whilst the size
- of testis was normal. The buffalo-heifer was showing normal oestrous
cycles (every 21 days) but did not conceive when mated,

Surgical

1. Vasectomy :—The buffalo-bull was kept off feed for 24 hours
and injected subcutaneously with a 4 ml. dose of “Coletyl” to unload
the stomach (through stinulating the parasympathetic system). It was
then cast on straw bedding, the left side being upward with the left
hind limb drawn forward. Anavenol “ K anaesthesia was given
slowly intravenously. It was given in three successive portions of 50,
25 and 25 ml. to prolong the anaesthetic period. The site chosen for
the operation was the spermatic cord two inches above the top of the
testis. The scrotum was cleaned, disinfected and swabbed with mer.
curochrome solution. The instruments prepared for the operation
were previously sterilized. A two inch incision was carefully made
through the skin and the subcutaneous tissues exposing about one
inch of the spermatic cord. Since the anterjor part of the cord was
composed of a rich supply of blood vessels, lymphatics and nerves,

the vas deferens was carefully separated and a curved needle with a
handle was kept underneath. Meanwhile the rest of the vag deferens
was not dissected out from the other constituents of the cord. Conse.
quently the testes were not deprived of their normal vascular and nerve
supplies. Two ligatures were made to the vag deferens, one and a half
centimeters apart. O

ne centimeter of the vas deferens between the two
ligatures, was then excised. The operation wound was soaked with

penicillin solution containing one million units, The inner membranes
as well as the skin were sutured and the skin wag smeared with tincture
of iodine. The same was done with the other vas deferens. The routine

measure of anti-tetanic serum was given. The animal wag untied and
was up on his legs after a few minutes,

2. Ovariectomy :—The buffalo-heifer was kept on a regime feed
for four days. In each of these days, it was injected subcutaneousl

with 4 c.c. of “ Coletyl  to unload the stomach. On each of these four
days it was also injected with 500 c.c. of 10% glucose (in saline) and
200 mg. of vitamin K, * K—thrombyl »,

One day before the operation
it was given a purge of Magnesium s

. ulphate and Sodium chloride,
950 gm. of each in a sufficient quantity of water. -

For operation, the animal wag placed on its
soft bed. The operation was carried ou
side is occupied by the large bowel
were tied together while the left hin

from infectious

right side on a
t on the left side since the right
(O'CONNOR, 1941). Three legs

d was drawn backwards by an
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. . . iniection
. anaesthesia was induced by an intravenous injec .
ot manol-K »_  An area of about 4(?0 cm.? was shaved in
‘f):oﬁoo?:im externsal angle of the ilenm and extending Sownviv)a?dz. t&ﬁ:
leai ic and antiseptic precautions bein .
e Wae e ration. s ith a sterile piece of cloth
operation was covered with a sterile p
E:?i;?: s?iftﬂil: t}fe middle. When the animal wads' coxpplfetelz u?tdl:z
i incision was made in the skin extending in front o
mws%e:ﬁ‘élzn;!flcf}ie ilenm, downwards for about 6 to 7 inches. The
:ll:l?:ril;lhickness was about half an inch. The a.bdomliml nlnus&es v?';ra:
inci i irecti ividing the internal abdomi
d in the same direction divi ] :
&1;;? ‘2C;Zethe direction of its fibres to help in healing. Ha.emorrhafe
e ve little; a few cutaneous blood vessels were cqmpressed y
:vl'?;zrv)'e;greceps., Puncture of the peritoneum was made with the finger
and was then enlarged to admit the hand.

' i i itali ade by an assistant
tal manipultation of the gemt‘aha. was m
to pusl?:l(lze ovariesp near the incision which helped dthe lgfamlf;o; i;(: gxzﬁ
i o
left ovary was then grasped and tied a little be

the,m.t; T%;iti the he)l'p of an ecraseur the ovary was .removed. From
:gigusa;,r;le wound the procedure was repeated with the right ovary. The
two ovaries were taken for serial sections.

illion L.U. of penicillin in solution were sprayed internally
t the Ts:; n;lflh:;::agon. pThe peritoneum a‘nd muscles were sutured
iy ked with a 20% sulphanilamide solution. The skin was then
o 823 ainted with Tr. of lodine and sealed with collodxon.. The
lso‘tllti;'larlo ’WSS untied and recovery from anaestpesia took place wit}np two
hours of the commencement of the. operation. It was then. injected
with 800,000 I.U. penicillin solution, 2.0' c.c. of antitetanic serum
taining 1500 1.U. and 5 c.c. of “ Leepticin ", the las'h being a heart
:t(;)izmlant. Penicillin was continued for four successive days. The
animal was kept on a soft diet of green fodder. Recovery took pla.ce‘
within a fortnight.

Discussion

While there is no acceptable evidence tl}at vasectomy is cap?,blg of
restoring physiological vigour, it is an effective means of sterxhza.tl.on
hen executed properly. It must be noted here that vasectomy with
N ical technique may lead to degenerative changes in the testis as
. surgtllence of ischemis and denervation. Surgical injuries may be
:esco!:::i(%)le for the formation of scar tisspe in the scrotal wall which
wos?d prevent the scrotum from ma.intaimng temperatures low enough
for normal testicular function. It is not yet known how far spermato-
genesis would proceed in the buffalo-bull aftexz va.sectomy.. In th‘e
rabbit, for instance, the spermatozoa are present in both the epididymis
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and the testis, six months after vasectomy. The vasectomized buffalo-
bull will be used as a teaser to detect oestrus in non-pregnant
buffalo-cows. It is of use to determine the age of puberty, the breeding
season and post-partum oestrus in the female.

Work is still in progress in the ovariectomized buffalo. Subsequent
research work will follow so as to understand the rsle of ovarian
hormones in certain problems of reproductive and lactational endocrino.-
logy in the buffalo. It must be emphasized here that the removal
of the ovaries does not exclude the extra-ovarian hormones, The
chemical and physiological similarity of the steroid compounds derived
from the adrenal cortex and the ovary is striking (SELYE, 1943)
Any results on ovariectomized animals must be carefully interpreted.
Meanwhile, the urine collected from the ovariectomized buffalo will
serve as a blank for determining urine oestrogens in this species. A

new chemical technique is now being developed in this respect (HA
and ATTAR, 1954). s respect (HAFEZ

. Thanks are due to Prof. A. L. Badreldin, Chairman of the
Animal Breeding Department, Faculty of Agriculture, Cairo, for
providing facilities. !

REFERENCES

1. Asdell, S. A, De Alba, J., .. J.Anim. Sci., 4, 277,
Roberts, S, ], (1954)

2. Hafez, E.S.E,, <.« Unpublished work,
Attar, M. T. (1954)
3. Hazel, W, Asdell, S. A., ... Amer, J. Vet. Res., 10, 221,

Roberts, S, J. (1949)

4, Moore, C. R. (1939} «+ Biology of the Testis. In Sex and Intermal
Sct:‘rction. Baltimore. The Williams &
Wilkins Co. pp. 353—451.
3. 0O'Conor, J. J. (1941). « Dollar's Veterinary Surgery, Bailliere Tindal
& Cox. p.p. 314, 378,
6. Selye, H, (1942) «« Bndocrinology, 30, 437.
7. Steinach, E. (1920)

8. Turner, C. D./(1949)

« Arch, f. Eatw-mech, d. Org, 48, 557.

. (ia:r:;. Bndocrinology, Saunders, Philad.

9. Walker, S. M, «. Anat. Reo, 78 (Supp!
Stanely, A. ]. (1940) (Suppl.), 42.

10. Walker, S. M,, «ss  Proc, Soc, Bxp. Biol, N. Y
Stapely, A. J. (1941) . Y. 48, 50,

A cash of caLcULt IN A GROUND ToRroisk
%i” IN LARGE INTESTINES

‘ui;"‘?i?f o - BY o

Zoo Adviser, Peshwa Park Zoo Garden,
Poona Municipal Corporation,

The Ground tortoise was an inmate of the Peshwa Park Zoo
Garden in Poona for a long time. It came from the Victoria Garden
Zoo, Bombay. It was blind in both the eyes.

Along with the Elephant (Big) tortoise, the ground tortoise is fed
on biscuits, bread, plantains, green bhaji, and chopped green grass.
The animal was alright till the time of its death which took place all
on o sudden on the morning of the 9th Sept. 1954.

An autopsy was held on the carcass. Its hard shield in the upper
surface of the body was removed. All the internal organs were exposed
and these were examined in detail. The tongue, the pharynx, larynx
bronchi were clear of all abnormalities; so also the heart, stomach,
liver, spleen. But in the large intestines, there were found three calculi,
one small and two big ones in a direct line blocking the intestinal tracts
which caused the death of the tortoise. It may be mentioned that the

kidneys and the bladder which are the sources of affection of this kind,
were free from all abnormalities.

1} )
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One of the calculi smaller in size was gont to the Di
Investigation Officer, Boat Club, Poona for examination, His rg:::si:
as follows :—

* With reference to your letter No., 450988 dated the 9th inst, I
would like to inform yeu that the calculus sent by you per bearer 'was
examined and was found to be composed of Calejum Carbonate **,

No weight of the Calculus sent to the Disease Investigati
was taken, but the other two calculi were weighed and eat‘ﬂaﬁﬁ (:?::;
to weigh 4 ounces.

No evidence of their presence in the snimal body was noticed
when the animal was alive nor 80y surgical operation possible on
account of the hard shield covering the body of the tortoise

I am recording this case for the benefit of the readers of the

Journal and send you the copy of the photograph of the specimen of the

calculus, which has been sent to the Department of Pathology in the

Bowbay Veterinary College, Parcl, Bombay, while the ghj i
of the calculi is kept in the Peshwa Park Zoo Garden il: Po«l)rx;la pecimen
I am indebted to Dr. Manjrekar, ¢.p.v.q rh .
. . . . ' TTIe T My 'D'
Aseistant Disease Investigation Officer for kindly exz(zl;(;z?:) :.ﬁe
specimen and reporting on its contents, g the

URETHRAL CALCUL] IN GOAT
By V
Mb. IPTAKHAR Hussaix, e.8.v.c.
Department of Animal Husbandry, East Bengal,

A large number of deaths !
different parts of the country ag
bovine species is difficalt to locate due to 8i i .
and small calibre of urethra. It 18 easier to grooid flexure of penis

are cured in horses and dogs.

Medicinal treatment has beep succes :
disease has been diagnosed at the sful in cases where the
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location of the calculi in goat. The author conducted a seriesof post
morfems at different times and also tried to cure the animals by surgical
technique evolved by the experience gained by post mortem examina-
tion, The result achieved were highly successful and the present
contribution gives a surgical technique for the treatment of the disease.

. Anatomy of the Penis -

. ; This resembles in general that of a bull (Fig. I). The only
pgmllia.rity is in the terminal end of it, in which urethra ends into a
process (Fig. II). The arethra lies in a groove in ventral portion of the
€orpus cavernosum, its terminal end terminates an inch and half beyond
the glans penis forming processus urethrae. ,

Vesicoar Semmacss

Recron Pems Muscis Exrernm Omisice

F16.1 Geweear View O Genirar Orean OF Buiy

Processys tesruma Frocessus  Unerumn

) Gacea Giamors

Perepvce

Fic.1. Anterior Portion Or Tie Pems OF Rapm,

4
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Surgical technique.~With the location of the seat of stone the

TaBLE I

SEAT OF STONE

were postmortomed and examined to find out the seat of stome ; resulls are given in the table below :

Cases met in Hospital practice with a complaint of urine retention and which died due to failure of treatment,

- v g . .
EE g § g . following technique for locating the stone and removing it from the live
B g8 § - animal was successful in 25 cases out of 27 cases. In 2 cases the
E{ = §:‘ '§ . 2 animals died as they were practically exhausted when brought for
2 |8 EE D _E.E A treatment.
g '§ f:4 e 3 The technique can be put under three heads .:—
¥ -
x _E H ; '3 2 E §- (@) Examination of the case and necessary precautionary measures
g ;—:,:; 5 g gé 3 in operation.
9 E gg% $a % (b) Actual surgical process.
= RN e & (c) After treatment of the case.
go gg E %3 g (A) Examination of the patient
2a H 3 K] H . .
w2 Sg'g S 5 :9%-8 <5 88§ $|= (1) 100 c.c. and 50 c.c. of N.8.S. were injected to the animal
3 b 3 Z s g exhausted and normal respectively.
8 ~| » g (2) Some chloral hydras in narcotic dose was given to make the
S8 2 5 4 : s animal unconscious.
BE|l g v ~©~ - 8 8 8§ 8 S 8 g 5 : 3 3 3
5 <| & N (3) Bladder was examined and in case it was distended with urine
I the bladder was emptied before starting the operation by rectal
E,E ©q 3 puncture to avoid the chance of rupturing the bladder.
§ §"§.§ £ 2 2 £ 8 KK s 8 s 2|¢ g (4) Hairs were Clipped round the sheath and washed with soap
“ = and water.
<=
© ; s (5) The animal was kept in dorsal position, the back portion being
d¢ |82 _ 3 3 3 2 'R EF raised }th foot than the head. This was done by putting some straw
g $ 1§85 3 58 % 3 5 3 2 ¥ 3 g g below the hind quarter, the legs and head were controlled by the
& - E > :E § = > = 2 % = |8 g attendants. In this manner some fold of skin occurred at the sheath.
N R T e ; s Folded skin was caught and drawn back and then by pushing the penis
2 .,\‘ - K= at the sigmoid flexure the anterior portion of the penis was exposed the
E) ; 3 3 . et penis was thoroughly cleaned with soap and warm water and then
@ FS 2 | .
3 23 s «% 23 washed with N.S.S.
5 'gg 2 'g 3 %% 2% _.2 s 4|3 (6) Ethyle chloride was sprayed to anaesthetise the part.
CRE Em 2@ m LF 8 55 & g%
[ = ® Pa @m . g (B) Actual surgical process
3 ;:’.’ & 6 o ) . ;g The processus urethrae was caught with a sterilised forceps and
g g " < 3 § S S S A o adifze the presence of stone was examinied by sterilised hand and fingers.
0 8 o o gg The stone was felt at the top of processus urethrae. At this stage two
$ % 228 : g2 8 8 ] 2 E methods were followed.
- n = -t ot . . .
é O O 'I T18s (1) In the first a longitudinal incision was made from anterior to
) | | S T l ® 5‘5 posterior end about }th of an inch, exposing the stone and then by the
8 § ¥ @ % 0a o R d f" help of forceps it was gently removed. Sometimes more than one stone
S lm o me weul T .-% were found one after another ; in those cases all stones were removed by
— .l ‘
-
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the same opening by pushing the stone from its place to the opening
by the help of fingers. The incised urethra should not be sutured as
there is chance of its stricture.

(2) Secondly it was tried to remove the stone without making any
incision. The stone was felt by thumb and fingers and then pressing
and pushing the stone towards the external urethral orifice and with the
help of left and right torsion the stone was removed.

As soon as stone was removed the urine came out with a jet.

(c) After treatment:—In case of incision method there was a
chance of infection because urine continiously passes through it. In
those cases penicillin treatment was adopted for preventing the
infection. Total units given were 5 lakhs which prevented the
infection. Then the animals were allowed to urinate. To enhance
the passage of urine a gentle pressure was given by thumb from either
side of the pelvic cavity. Sufficient water was given to the animal to
increase the quantity of urine. The nitrogenous diet was stopped for
one to two days.

Summary

(1) The seat of stone in urethral calculi in goat has been noted
to be processus urethrae.

(2) Either by making incision at the seat of stone (i.e. processus
urethrae) or by careful use of fingers the stones were removed.

(8) Goats suffering from this disease were successfully cured in
almost all cases.

Assoriation News

THE MADRAS VETERINARY ASSOCIATION

Minutes of the Managing Committee Meeting held
at the Madras Veterinary College on 8-11-1954,

Members present :

1. Sri P. Sreenivasa Rao
2. ,, Bertie A, D’Souza
3. ,, M.N. Menon
4. ,, M. S. Ganapathy
5. ,, V.8 Alwar .
6. ., A.R.Vedanayakam
7.
8

»» M. Ranganathan
., D. Pattabhiraman
9. ,, K. P, Chandrasekharan
Sri P. Sreenivasa Rao was proposed to the Chair,

COOPBRIASIS IN- BUFFALO CALVES 041

The question of filling up the Presidentship consequent on the
sad demise of Sri R. Swaminathan, (as per rule 11 of the Association)
was discussed by the members. Sri M. N. Menon proposed Sri
P. Srinivasa Rao for the Presidentship and Sri Bertie A. D’Souza
seconded, Sri P. Srinivasa Rao pleaded inability to accept the offer
on account of his failing health and due to heavy work involved conse-
quent on the impending Jubilee celebrations. But in view of the
unanimous request from all the members, Sri P. Srinivasa Rao accepted
the Presidentship.

2. The Committee discussed about the Provincial Veterinary
Conference to be held along with the Jubilee celebrations of the Madras
Veterinary College in January 1955 as per the resolution 5 of the general
body meeting held in December 1953. Also it was resolved to request
the General Secretary, All India Veterinary Association to take steps to
call for an All India Veterinary Conference along with the Jubilee as
envisaged in the above mentioned resolution of the general body.
In connection with the Provincial Veterinary Conference, Sri
V.S. Alwar and Sri M. Ranganathan were elected unanimously as
Conference Secretary and Treasurer respectively. Sri Bertie A. D’Souza,
wes requested to be the Chairman, Reception Committee and he

accepted the same.
p K. P. CHANDRASEKHARAN,

Secretary.

Correspondence

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

Cooperiasis in buffalo calves

Under the above title (I.V.J.,, 80. 333) Messrs. K. P. Chandra-
sekharan Nair and M. Anantaraman have recorded the occurrence of
nodules enclosing 1nature, but sexually immature Cooperia sp. in the
small intestine of buffalo-calves (Bos bubalis). They have stated that
there is no mention of the formation of nodules by Cooperia sp. in calves
till then,

I wish to point out that nodules similar to the ones encountered in
the calves of Visakhapatnam Farm were observed by Gomez (as stated
by Schwartz, 1929) in Philippines as early as 1929 in a buffalo-carabao
(Bubalus bubalis) and by Sarwar in 1944 in a buffalo-calf in our country
iteelf. Both Gomez and Sarwar recovered the helminths from the
nodules of small intestine and Schwartz clearly indicated the pathogenic
role as well as the cconomic importance of the causative parasite
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encountered in Philippines by Gomez. I feel that the condition met
with among the buffalo-calves of Visakbapatnam Farm might be the
same ag those described by Schwartz (1929) and Sarwar (1944).

As regards the specific identity of the helminths recovered from
the nodules there seems to be some difference. Though Schwartz
named the Philippine helminth as Cooperia nodulosa, Travassos (1987)
subsequently changed its nomenclature to Paracooperia nodulosa.
Sarwar also described his collection as Paracooperia nodulosa only.
Hence it would be better if the helminths recovered from the buffalo-

calves of Visakhapatnam Farm are negativated for Paracooperia
nodulosa.

I hope the authors will clear the doubts expressed in this letter in
their detailed article which they hope to publish.

Literature cited:

1. Sarwar, M, M, (1944) we Ind.J. Vet.Sci.& Ani. Husb., 14, 60,

2. Schwartz, B, (1929) . Proc.U.S. N)at. Mus,, T4, Art, 20, Quoted by TR EA T TA PE WO R M
Sarwar (1944).

3. Travassos, L. (1937) . Monographias instuto Oswaldo crus., 1, Quoted TR OUB LE IN

by Sarwar (1944).
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Madras Veterinary College,
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Review

Index of treatment in small animal practice—By HamirTon Kink,
M.R.C.v.8., Third Edition, 1954. Bailliere, Tindall & Cox, Ltd.,
London, W.C. 2. Price 458 net. Pp. 838.

AN M&S srAND VETERINARY PRODUCT

The third edition on * Index of Treatment " by Hamilton Kirk
brings to the hands of the small animal Qra,ctition_er yet another u.seful
and up-to-date treatise. As the authf)r rightly points out “In this era
of rapidly expanding knowledge it is almpst 1mpos§1ble to keep pace
with all the new ideas and new drugs which are daily te\{ea.led ", but
yet Dr. Kirk, we feel, has made & wonderful job of it, to bring the bopk
up-to-date. A separate section on antibiotics and an alphabetical list
with dosage of ready made proprietory drugs, now universal.l).z employed,
will be greatly appreciated by the busy small apima} practitioner. We
again note the omission of the tregs ibsont, another important , manufactured by
piroplasm of dogs in our counj#y. iy, atment recommended

for rabid dogs bite is far tg necessary, so long i @
as the part is freely washe W MAY & BAKER LTD

The get-up of the

Containers of 10 tablets

Distribators: MAY & BAKER (INDIA) LTD. BOMBAY ¢ CALCUTTA * MADRAS ¢ NEW DELHI * GAUHATI
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DEEBEE BROTHERS Veterinary Specialities™=

CANCERINA-—Speedy curefor cancerous LIONON—For Gastric and intestinal dis-
horus within 5 dispensary bandages. Full orders, Chronic hoven, Obstinate diar~
course for one animal 6 lbs, and 3 lbs, hoea, Capricious appetite, Foot and mouth
Rs. 15—8-0. . disease. Rs 2/7/- per Ib.
PRANAVA—Indicated in various diseases MASTO—Mastitis, Lymphaagitis, Uterine
as external application. 3 ibs. Ks 3/12/- troubles, Contagious abortion, Sterility.
PLIGINAL — Para and Hemiplegia. Rs. 2/8/- per lb,

Rheumatism, Round and tape worms. PESTINA TRYPANOSOMEX, etc,,
Chorea, Eclampsia, Sprain, etc. Rs. 2/8/- also available.

per ib.

50% advamce with postal orders.
For ynregistercd orders of 7-1b. etc., send Re. 1/- with price of the drug.

DEEBEE BROTHERS

1706, KHADIA JALOWALI NAKA, AHMEDABAD

STANES MINERAL MIXTURE
Stanes Sterilised Fine Bonemeal for Cattle

‘g

§ The only Tonic at low prices with high tonic value,
Prevents diseases due to deficiency in CALCIUM and
PHOSPHORUS. Largely used by ali the Agricultural

} Research Stations in Madras, and by the Veterinary

i Departments,

Sold in bags of 14 1bs., 28 ibs., for supply in the Madras Presidency.
For further Particulars Appiy to:—

T. STANES & CO, LTD.,,
; COIMBATORE
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VETERINARY BOOKS at Reduced Rates__
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g, 1ol f Domestic Animals 6th edn. 817p. 11}td. .. 218
%?E&Rﬁsghv;oor?nyafy Obstetrics 4th edn. o2 8
BRUMLEY : Diseases of Small Domestic Anima's 4th edn. .. 2 0
BANHAM'S : Vety. Posology 7th edn. 1946 7 8
BANHAM'S: Vety. Surgeon’'s Vade Mecum 8th edn. 1952 . 13 2
THOMPSON  Minds of Animals 206p. 2 12
HOGBEN : Principles of Animal Biology 2nd edn. 41Sp. [lltd. 7 2
BENSCH : Veterinary Obstetrics 1945 (Equine & Bovine) 258p. 1td. . 10 8
MILKS: Vety. Pharmacology, Mat. Medica & Therapeutics S5th edn. '43,

673p Illtd. 2 3
SISSON'S: Anatomy of Domestic Animals 1940 3rd edn. 5L o
BHALERAO : Helminth Parssites of Domestic Animals - 8 u
FISHWICK : Pigs -‘Theia Braat{‘inloéll-‘eedinq & Managament '51. 248p. s o

32 tes & c. -
HAGEDOORN : Rnalmal Breeding *50, 357p. {fully I!litd. Sh. 15/- 7 8
Order your requivements today. Limited stock.
R BUUK CDMPANY Mattancheri, COCHIN. 2,
SAR ) {Tra-Cocbhin).
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ADVERTISEMENTS -

Telegram—CRESCENT Telephone—~JORASANKQ 3108
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An Appeal

" SAVE INDIAN MONEY BY PATRONISING AN ENTIRELY

NATIONAL INDUSTRY - AS ALL SORTS OF VETERINARY

INSTRUMENTS AND APPLIANCES ARE MAMNUFACTURED

IN INDIA -IT IS A PRIDE TO INDIA AS IT ‘IS SOLELY
AN INDIAN CONCERN

and therefore fernntiy looic forward for kind patronage

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

CATTLE - SHEEP - HORSES - PIGS - Etc.

Manufacturers of Artificial Insemination Apparatus Sets in India,

approved by Dr. P. Bhattacharyya, M.Sc., Ph.D., Officer - in -

Charge, Animal Genetics Section, Indian Veterinary Research

Institute, Izatnagar, U. P. and suppliers to the Government of
India and also to all the Provincial Governments.

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

MANUFACTYRERS OF :—

G. T. V. Set; Post-Mortem Set ; Obstetric Set.
All sorts of Veterinary Instruments and Appliances,
Improved pattern Inoculation Syringes 20 c.c. 10 cc.
and 5 c.c,
High Class Stainless Steel-PEW Inoculation Need]es.
G. T. V. Needles and also all sorts of Needles

according to any specification.

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

For further particulars, please apply to :

PAUL’S ELECTRO WORKS

39, JORAPUKER SQUARE
'] Post Box No. Cal. 11406

Y CALCUTTA-6
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~ Burdizzo Castrators with Datent (ord- Ston at Jaws

Beevere of Imitation. Do met be misled by sparious makes.

Dr. Burdizzo's Bloodless Castrator for the Castration of Bhulls,

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

SISO  ERAU N Santlh S XS AN 256 )

*

Burdizzo Tattooing Forceps.

Official Marker of many Cattle Breeding, Sheep Breeding and Horse

Breeding Farms and Cow Testing Associations. With Interchangeable
letters and Numbers for marking Cattle, Sheep, etc.

:
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>
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>

Nickel-plated, three space : in tin box. The usual set consists of &
3 space-forceps, 2 sets of Figures, complete Alphabets, and Tattooing ink.

Further particulars on request f;om the
Representatives and Distributors :—

Dr. PANGAL'S VETERINARY INSTITUTE

26, Wallajah Road, MADRAS 32, (S. India).
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