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Studies on the cytology of the spermatozoa of farm animals and
observations on the morphological and physiological changes that
sperm undergo during their passage through the epididymis are
comparatively rare. Recent work [Rao and Hart, 1948 (a) ; Rao and Hart,
1949 (a) ; Rao and Berty, 1949 (b)‘j has demonstrated that the cytoplasmic
drop is intimately associated with sperm maturation. These workers
have also shown that the cytoplasmic cap isa common characteristic of
spermatozoa from all birds and of the male reproductive tract in a number
of farm animals. While we are essentially ignorant of the role of these pro-
cesses in sperm physiology, they might be of considerable importance in
sperm maturation and in other vital processes, Since the demonstration by
Mc Clean and Rowlands (1942) that the luzzare hyaluronidase is capable
of dispersing the cells of the corona radiata of ‘the ovulated ovum, consi.
derable attention has been focussed on this enzyme. Although the
spermatozoa are known to be capable of secreting hyaluronidase, it has not
been established as regards the specific region of the sperm cell involved
in this secretary process. Spermatozoa are highly specialized cells capable

-~~“';".Tlui;- work was done at the Texas Agriculturai and Mechanical College, College
Station, Texas, U.S. A,

I Superintendent, Livestock Research Station, Kurukuppi, Toranagalls, P. O,
Bellary District, Madras Presidency.
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of independent existence outside the animal body for a considerable length
of time under suitable conditions. These cells have their various parts
differentiated for specific functions. The head is believed to be a rather
inert carrier of chromosomes, while the connecting piece and the chief
piece of the tail contain the cytochrome system (Zittle and Zitin, 1942)
associated with sperm metabolism. The posterior centriole is regarded as
the locomotor centre of the sperm (Popa, 1930; Marza, 1930), while the
chief piece constitutes the actual propelling mechanism and by its bilateral
lashipgs brings about locomotion. The cytoplasmic drop possibly plays a
part in sperm maturation particularly in the development of the connecting

piece as suggested by Rao and Hart [1948 (a)] and Rao and Berry
{1949 (a); 1949 (b)).

Blow (1945) reported the occurrence of galea capitis in the bull and
stallion sperm, which he states might disappear during their long stay in
the epididymis. This structure appareatly corresponds to the cytoplasmic
cap. The occurrence of sperm with cytoplasmic drops in large numbers in
the semen of the stallion and the jack is rather unusual. The work of Rao
and Hart [1948 (b)] and Rao and Berry [1949 (a); 1949 (b)] has brought
to light certain important findings in the face of which, a reorientation of
our ideas is necessary as regards the role of the accessory secretions in
sperm physiology. These workers find that, while the sperm from the tail
of the epididymis in the bull and the boar exhibit no motility, sperm obtai.

ned from the same region in the ram, the buck and the male Bambary
sheep show active motility.

This work was undertaken to find out the role of the cytoplasmic
drop in the development of the stallion and the jack sperm and whether
the sperm of these species have the cytoplasmic cap. It was also intended

to study the state of activity of the sperm from the different regions of the
male reproductive tract.

Materials and Methods

' The material obtained for this investigation was rather meagre,
owing to the difficulty of obtaining the reproductive tract of these two
species.  The testes from two stallions, 3 to 4 years old were obtained by
Castration and two jacks, 6 to 8 years old were also castrated to obtain
their testes. These materials were handled within one and half hour after
removal and stored at 45° F for further examination, as and when
necessary. The actual techniques employed for obtaining material from
the d\‘ffere.nt regions of the male reproductive tract and the method of
el:)xaméneftlc?n are too st.er_otyped to reqnire special mention, since they have
“:ten leacnbed in detaxl' in efu-lier papers. The staining methods employed

ere the same as described in a previous paper [Rao and Berry, 1949 (c)].

This work is an extention imi [
; ‘ h of s s i
Tuis o imilar work done with other species to the
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Results

The following results are presented although the available data is
inadequate to allow definite conclusions to be drawn, in view of the fact
that this work throws new light on sperm physiology and §lls a gap in this
field.

" Development of the stallion and the jack sperm:—

The head of the ejaculated stallion sperm, when viewed in the on-.
flat position is broadest in the middle and gradually tapering toward both
extremities ; the anterior end is rounded off and the posterior end, which is
also rounded has a depression or socket for the attachment of the neck. In
the on-edge position it is flattened from side to side and of about the same
thickness as the connecting piece. The cytoplasmic cap appears to be

absent from the sperm and sperm with cytoplasmic drops are rare in nor-
mal stallion semen.

In preparations from the stallion testes, the majority of the sperm
are found to have the cytoplasmic drop in any of the following
locations — 1. surrounding the posterior half of the sperm head, 2. round
the neck region and 3. at the anterior end of the connecting piece. The
drop, when situated at the first two regions, presents the appearance of an
irregular mass and such sperm usually possess a filiform connecting piece.
When the drop is located at the anterior end of the connecting piece, it is
in the form of a compact globular mass and such sperm usually have a
connecting piece of normal development, although this may occasionally
be tortuous. In smears stained with Weigert's iron hazmatoxylin and
safranin [Rao and Berry, 1949 (e)] the sperm head takes a light black
colour (acidic reaction), while the cytoplasmic dvop and the rest of the
sperm take a brownish colour (basic reaction). The majority of sperm
from the head of the epididymis have the cytoplasmic drop at the anterior
end of the connecting piece and the proportion of sperm with posterior
drops increases as we go down the body of the epididymis. In the tail of
the epididymis most of the sperm do not have the drop and sperm with
anterior drops are rare in this region. No structure comparable to the
cytoplasmic cap could be found on the testicular or epididymal sperm.

The ejaculated jack sperm resembles the«stallion sperm very closely,
both morphologically and structurally. They present the same staining
reaction as the stallion sperm, when stained with Weigert’s iron hematoxy.
lin and safranin. The development of the jack sperm and the position of
the cytoplasmic drop on the sperm, follows the same pattern as that
described for the stallion. No evidence of the cytoplasmic cap could be
found.

Development of motility in the stallion and the jack sperm :—

The testicular sperm from the stallion and the jack show very poor
motility when diluted with warm 0. 9% saline and maintained at 100°F,,
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movement being restricted to mere lashings of the tail with very little
progression. Sperm from the head and the body of the epididymis exhibit
a more active iype of movement but maximal motility cannot be induced
even after providing optimal conditions. Material obtained from the tail
of the epididymis and vas deterens an-d immediately examined under the
microscope reveals maximal sperm motility, with the formation of waves
and eddies. This eddy formation will also be distinetly visible to the naked
eye, when a drop of the material from the tail of the epididymis is placed
ou a clean glass slide and observed. The use of an ordinary magnifying
glass would yield convincing results.  Addition of warm normal saline or
any other isotonic solution greatly accentuates sperm movement, Material
obtained from the testis and the upper part of the epididymis is very viscous
and of an albuminoid consistency, while material from the tail of the
epididymis and vas deferens is of low viscosity and we

atery in consistency,

The types of motility exhibited by the st
are similar to those described for olher 3)
locomotion i3 essentially the same.
assumes the on-edge position.

allion and the jack sperm
recies and the mechanism of
When motility is maximal the sperm

No rotation of the sperm on their long axis
could be observed, since this type of movement would meet with consider-

able resistance, the sperm head being flattened from side toside. However,
an occasional sperm might show this type of movement at times,

Discussion and Summary

_ The pattern of development shown by the spermatozoa of the

stallion and the jack follow the same lines described for the spermatozoa
of the bull {(Rao and Hart, 1948 (a))

1, the ram, the buck, the male BBarbary
sheep [Rao and Berry, 1949 (a)], and the boar [Rao and Berry, 1949 (b)].
No structure corresponding to the cyloplasmic cap could be noticed. The

ab;ence of the cytoplasmic drop from the majority of the sperm from the
tail of the epididymis is probably the result of active sperm motility én vivo.
The presistence of this drop on other sperm from the same region can be
explained by the fact that the very high sperm concentration in this region
does not permit free movement, which is further restricted by the partial
clumping of sperm. The descent of (he drop appears to be through a
process of aging of the sperm and thys bears relationship to physiological
matuarity. Sperm may be regarded to have attained maturity, when the
drop reaches the posterior end of the connecting piece, This cytoplasmic
drop apparently represents the remnants of the cytoplasm of the spermatid,

differentiated for some specific function at present unknown. The drop is
probably concerned with the development of the connecting piece.

The spermatozoa of the stallion and the
upper part of the epididymis show
optimal conditjons probably due
concentration and the high visco

jack from the testes and the
only poor motility even after providing
to immaturity coupled with the high sperm
sity of the secretions. The demonstration
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of active motility by sperm from the tail of the epididymis may be due to
the combined effect of physiological maturity, low viscosity and .lower
sperm concentration. In the light of the above ﬁnc.lmgS the_ fur.ct:ion x.:)f
the copius amounts of accessory secretions at the time of e;acula‘tlon in
these species is not clear. The views of Mflovanov (1934) regardlqg the
anabiosis of sperm in the tail of the epididymis .a.nd the dyrfamxc ac.txon of
the accessory secretions in initiating sperm motility are t.he time of ejacula-
tion are no longer tenable. In the stallion and the jack, the accessory
secretions serve to increase the bulk and thus render the urethral
contractions more effective (Walton, 1933) and at the same tirpe further
reduce viscosity and sperm concentration, thus accentuating sperm
motility. That the accessory glands are not essential for fertility was
amply proved with the boar (McKenzie, Miller and Bnpgues_s, 1938).
However, the accessory secretions may have other functions in sperm
physiology at present unknown.
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THE AFFECTING TEMPERATURE RECORDS OF
DOMESTICATED ANIMALS IN HEALTH*

By

N. S. SANKARANARAYAN, G.M.V.C.,
1. V. R. 1, Izatnagar,

The normal temperature of an animal is the heat of the animal
body in the normal state of health, as measured by a clinical thermometer
and expressed usually in fahrenheit scale. It is constant for healthy
individuals of a particular species, under normal metabolic activity of the
body, but it varies with the increased or supressed metabolism caused by
disturbances in the normal physiological functions. Normally, the body
maintains this temperature constant, through the agency of the circulating
blood. In the absence of any disease, variations in the normal tempera-
ture may be due to the temporory disturbances caused to the animal
body of sudden changes of environments, such as heating or cooling the
body by physical means. In order to have a correct idea of the tempera-
ture of an animal, it is essential to know the factors likely to influence it,

A batch of newly arrived calves, about 1% years old, were placed
under observation with daily temperature record before they were passed
as healthy. As they were not used to handling or temperature record,
certain amount of difficulty was felt in the beginning in recording
temperature properly, and many of them gave variable figures during
subsequent repetitions. These variations were found to be due to different
lengths of thermometers introduced into the rectum, greater the length
pushed in, the higher the record. To find out the exact length of the
instrument which should be-introduced in order to get the constant
temperature generally accepted as the normal for the species, temperature
of the animals were recorded for a week by passing into the rectum,

1. the bulb of the thermometer alone,
2. half the instrument and

3. full length except a small portion to hold it.

The instrument used was an ordinary human clinical thermometer

(German red star brand) previously tested for accuracy. The week's
average under each animal was tabulated as follows.

b4 Paper read at the Indian Science Congress. held

at Patna in the year 1948,
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20 | oo9x7] 9g1] 991 24 10 97'7 | 100,2 | 100°4 \ 35 10
‘ : ' : ' ‘ 971 ] 989 1007 36 1'8
20 . 957| 973) 986 | 29 13 ‘ :
21 1 9584 970 | 984 | 26 14 978 | 995 | 1008 | 30 13
23 l 96,7 | 9881 1002 35 14 979 | 997 | 101:3 | 34 1°6
24 959| o978 | 989 | 30 11 981 | 10070 | 1008 | 27 08
25 | 93| 9¢4| 978 | 25 14 969 | 982 998 | 29 16
Av, \\ 959 | 93| 987 ‘ 28 14 \ 973 1 99-2\ 1006 ‘ 3.3 ‘ 1'4

Table No. 1 reveals wide variations in the three sets of ﬁgureé, with a
difference of about three degrees between the first and third and about 1+5°
between the second and third. Since the correct temperature of an animal
in health or disease is the maximum temperature recorded by a standard
and accurate thermometer, the first two figures are false and the third
which is the maximum, is correct. Although the third figure agrees with
the accepted normal temperature for the species, it is possible to assume
from the results of the test that a fourth or fifth set of figures may be
obtained if the instrument is pushed farther and farther into the rectum,
Different lengths of a long fahrenheit thermometer used in incubators were
introduced into all the buffalo calves and readings taken. As the mercury
column in this instrument automatifzal!y falls down to that of_ the
atmospheric temperature as soon as i1t 1s rgmqved . from the amma},
readings were taken with the therrno‘meter in situation. After a certain
length of the instrument had gone in, since no cbangej in the readings was
noticed even when it was pushed farther, the readmgsv were taken with
the minimum length of the thermometer inside the ammal,.necessa.ry to
record the maximum temperature. These figures, though slightly higher
than the maximum figures obtained with the ordinary t'hermo.meters,
could be considered for practical purposes as almost agreeing with the
latter as seen in Table II.

The differences between the figures obtained with the two kinds of
thermometers range from 0'4 to 06 with an average 0? 0-3 and out of tk?e
thirteen apimals under test the figures of only two animals agreed and in
no case the clinical thermometer recorded bigher than the incubator one,
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TavLe 11
Maxin e frer ¢ records wi ] i
axtmum Temperature records with the ordinary clinical and
tucubator Thermometers.,

P gl( Lonical Therma Tnenbator

I
|
! Thermo, Dutf,
{ 990 99'3 '3
2 100°6 1078 ‘2
3 990 99'6 ‘6
4 93 953 3
5 10070 1000 Nil
o Y86 99°0 4
7 a7l 994 :2
5 Yu'6 99'8 2
9 ! 998 100°0 2
10 100°2 1002 Nil
1o 100°0 10" “
12 : 994 990 2
13 92 v9'8 ‘6
Av. 49 4 99 7 3

phacy of the human clinical thermometer for

which only shows the inades
veterinary use.

repeated with ponies, hill'hulls,'cows,
calves, sheep, goats and dogs, in facl all the animals available mftil::
experimental sheds and considered  healthy as for as the tc;'npe‘ral‘l'
record was concerned. Temperature was recorded for.a '\I\"egl\ (;x”t wee
days in some and the averages from each group are given in & e I11.

TanLe I

) Jable le ) soielers
Tomperdature record using warianie lengths of Thermo .

The same experiments were

) R ‘ ;A;vcrage Temperature. L
?’—s“-’ T Morning TN, 1 Rvenifid | Diff -2 Remarks.

Animals SEl— ’ B n ; l . é 2
“ < Bulb | Halt | I'ull [ ‘§ I 8; i Bulb I'ILLI(‘1 Fu 13 B
~*7‘§”HNM“MM_H”“M-_J#/ 10 5 . 09’8 | 1'6 0'71Av. odeays
Pouies ... 6 | 9v2| 992 | 098 | 16 06 982 90°L} 9984 L0 L) 7.
Cows i3 | 969 997 {1008 | 39| 1'1] 96.6 | 99°3 100.; S R
156l Bull ... 3 | 97°0 {1003 39! ¢*6| 984 1100°9 101_3 o o ;"
Calves .. 3 | 978 |100'2 1009 | 31| 07| 98'6 | 999 /1013 4 4 "oy o
Bheep 4 10102 11022 {1028 | 1'6{ 0°6]101°7 10273 ‘03-: e R KA
Goats 4 | 992 10172 | 1071 | 29{ 0°9] 997 [101°4 124 270
Ruffaloes ... 4 | 983 [100°4 [101'7 | 34| 1°3) 98°2 100.'4 181‘4 1.-3 o9 ot 4 "
Dogs Wl 3 11002 100 6 {1012 | 10| 0°6|100°1 1100'5 |1 " "
— . ] R . —

The results show that to record the temparature of animals correctly
Wwith an ordinary human clinical thermometer, the whole le’ngth Qf the
instrument should be introduced into the rectum, and if available

® veterinary thermometer should be preferred.
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In Table 111, it is remarkable that the difference in the records of
buffalo calves is not canstant for the animals; thus, the difference is much
less in ponies and dogs and much more in cattle including buffaloes. The
factor contributing to the greater difference in cattle is not exactly known
unless it be thie loss of body heat at the posterior part of the rectum due to
the constant opening of the anus for more frequent defecation and the
semisolid consistency of the cattle faeces; in dogs the number of defeca.
tions is always restricted to once or twice in the day and hence the
difference between  the first and third figures is always found to be the
lowest. The fact of lowering the temperature by opening the rectum is also
proved to a certain extent from the following experiment.

"It is'not uncommon among non-technical people to introduce the
index finger into the rectum along with the thermometer in order to pass
over obstructians to the instrument fram faeces or muscular action of the
bowels. This procedure exposes the interior to the. external atmospheric
temperature to a certain extent and is "likely to reduce the temperature of
the posterior patt of the rectum. In order to find out how far the true
re(?ord was affected by this factor, temperature was taken of.different
animals, Grst with the fulllength of the instrument aldne, and then followed
by the instrument and finger after an interval of about five minutes.. " The:
finger was used only while introducing the thermometer and it was with-
drawn as soon as the instrument was placed in position. Table IV gives the
temperature recerds with and without the use of fingers. The record obtained
by introducing the finger is lower in all cases, The difference, aithough
negligible in certain classes of animals, is sufficient to show that among the
contributing factors to false records, use of Gnger is also one.

TaBLE IV
Temnperatnre Record with and <without the use of fingey:

Mornind. Evening,
Animals, Without With Ditf, Without With Diifs
Finger. Finger, Fitger. . Finger.
i Ws 135 100.8 100.4 0.2 101.8 1016 2
Hilt bulls 173 101.8 1012 0.6 102.0 1018 2
" 180 iola 101.0 0.2 102.6 102.4 2
" 222 101.4 101.2 0.2 102.8 102.4 A
Pony 347 99.6 99.0 0.6 . 93.0 98.8 2
344 99.6 98.4 12 99.4 99.0 4
. 331 99.0 98.2 08 99.2 98.2 1.0
. 350 99.6 98.6 1.0 99.4 98.6 0.2
" 392 99.0 1%%‘8 (1).2 98.4 97.0 1.4
H. Calts 17 102.4 . . - . .
» 8l 100.8 99.6 1.2 . . N
o 83 101.0 138'2 0.8 M . .
b 83 100.€ Kel 16 - - .
5 .71 102.4 . 101.6 0.8 - - .

This practice, besides exposing the rectum to atmospheric te mperatuie,
is also likely to induge_ peristalsis followed by defecation and lowering of
temperature before record. - However, the use of finger could easily be

3
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avoided by greasing the instrument with vaseline or oil. It is a good
practice to keep a small wide mouthed bottle Slled with oil with a small
quantity of cotton wool kept immersed at the bottom and the thermo.
meters kept inside for ready use.

The effect of exposing the animal to sun

The buffalo calves arrived on 21141 from a station 16 miles off.
They arrived at 4 p.m., after having travelled in the sun for about 18 hours,
As soon as they arrived at Mukteswar as -a routine procedure their tempe-
rature was recorded before allowing them inside the sheds. All the calves
showed 104°-105° temperature though grazing and ruminating like healthy
animals. After an hour, their temperature was again recorded and by this
time in every case the temperature had come down to normal. It is likely
that either the solar heat or muscular exertion or both might have
contributed to this temporary pyrexia in the animals. The following
experiments were carried out to find out how far exposure to the sun
without muscular exertion affected the normal heat of healthy animals.
15 buffalo calves were tied down in batches in the sun on different days
from 10 a.m. to 2 p.m. Table No. V shows the temperature records along
with the variations and the maximum and minimum temperatures on the
respective days as recorded in the local observatory.

TABLE V
T Recorded in ob;or;;f;;;/n.n'
Bug Calt 10 A M. 2P M, Dt | N
-3
Maximum, ‘ Minimuns

10-11.41 l
1" 99.6 14,0 | 4.4
12 93.4 i 3.6 5.2
%2 88,8 2.8 4.2 64.1 .45.7

. 1050 K

11-11.41 8.0
15 100.0 103.0 3.0
16 99.0 103.0 3.0 64.7 46.4
}g gg.g 104.6 g

. \ 5.

12-1.41 | 00
19 986 | 30 44 |
20 98.2 102.6 4.4 |
21 97.8 102.4 4.6
22 98.2 102.0 as 64,5 45.7
23 99.4 i 102.0 2.8
24 98.0 102.0 40 |
25 98.4 [‘ 101.0 2.6 ‘

Rverage, [ 98.9 , 103.0 4.2 , 4.2

expcsu;ihie ttelmpe_rature of every calf had risen by 4° on anaverage by
experimen(zs tl: :ur;! for 4 hours. It would seem from the results of the
hour of 'cx'pom:e-:oe temperature increase is at the rate of one degree per
may b correct Sun according to which records from animals exposed
cit, COFreC efl ‘tQ‘ the actual Bgure. The maximun; and minjmum
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figures for the day as recorded in the obsarvatory did not seem to influence
the body heat. But on 12--11_41, the animals did not show as
muchrise as on previous days and it is not known what factor actually
contributed to such variations. However it is clear that the tempe-
rature recorded after exposure of animals to sun is not a correct figure.

A four hours exposure to sun did not produce any derangement
in the system except the rise in temperature and increased thirst.
Temperature was again recorded about an hour after they were tied in
the sheds, when it was found to be normal in all animals as observed
on the day they arrived, The animals therefore regained the normal heat
due either to an hour’s stay in the shed or to the water consumed. A stay
inside the sheds does not normally affect temperature records and hence
an investigation into the effect of watering on the true record was
undertaken. '

Temperature was recorded at 3 p.m. of the eleven buffalo calves and
one buffalo without exposing them to the sun previously. They were given
water adlib, and five minutes after, temperatures were taken again. From
the records given in Table VI, it is evident that watering just before taking
temperature had not appreciably lowered the body heat; only in two
animals the decrease is marked,

TaBLE VI
B. Calf No. 3PM l After 5 minutes. Ditference.
11 99.0 99.0 -
: s ey
1 %90 96.6 0
15 958 99,0 .
16 97.0 97.0 -
17 99.6 99.0 0.8
18 98,0 98.0 .
19 9.9 9.0 0.3
€0 98.6 99.0 -
24 998 99.0 v
Buff. 101. 100.8 0.3

The experiments were repeated on buffaloes and hill bulls with
temperature records one hour after watering. :

TaBLE VI

Animals, Temperature before. Temp. after one hour. Bists
Buff. 1. 99.2 98.0 12
Q. 100.2 99.0 1.2

3, 104.0 , 1009 18

4. 100.4 99.9 1.2

5. 1010 1008 08

H. B 1, 101.0 100.2 08
2. 9.2 98.4 08
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The Ggures in Table VII show great variations from those of the
previous experiments. In this case the difference between the initial
vecord and that obtained one hour after walering is more marked and all
the animals showed a reduced tempernture, In comparing the two records,
it is evident that the effect of wateting is not immediate but prolonged and
continues even after an hour. It would be of interest to know how long
the effect of watering lasts and when the animal regains the normal heat
after it. The test was repeated on different animals and temperatyie
record was made every half an hour till the instroment recorded the initial
figures or the temperatures before watering. Along with the other apimals
ane buffalo, which was not given water atall, was also placed as control
in the test to compare the results obtained after watering. The figures are
tabulated and graphed below, '

TaprLe VI
Temperature Record after walsring.

B S U T e A o i i 4 e s gt

| T e

[Befare watar-| & mis. 3 hour Y, l 2 hours Na. o

Animals, t ing Av. after 2v. t{;g;‘_' 1 = after, }‘af?;::r after, unimn\l,

) 4 PN R SO — I Se—

ies. 59,3 98.1 08,4 8.1 #49.8 49,2 '3
F?{IHBHIIH, 101.0 w007 1 1004 100.5 380.9 1011 8
. Calves, 1017 1014 100.3 100.6 W05 1009 3
Butls, 1008 100.4 985 995 997 10,5 4
Control Buff, 101.¢ 10t4 10186 wmd 1

w2 1016

The above figures represent the average temperatures of the
respective species of animals under test. It is ohserved From the table that
the buffaloes and heifer ealves, in comparison with the control animal,
have lost more than one degree in their bady temperature. The maxinium
effect of watering is seen for the first half to one hour and the effect
continues for two hours, '

It is temarkable that ponies are cooled down within % minutes of
watering, whereas in cattle it takes about half to one hour for the water
cousumed to have its full eflect on the body heat. Considering the higher
tate of pulse ‘in ponies, the circalation of blood also is. correspondingly
qmckef. ‘This factor along with the uncomplicated digestive tract .in
horses is likely to contribute to the quicker effect of watering. Simﬂarly
the panies regained normal temperature earlier than the cattle perhaps dus
ta the same reasons, The buffaloes and heifer calves on the other hand
Jost more heat than the other animals and even after two hours they had
not completely regained the original temperatures. This may be due to
the larges guantity of water cousumed by these animals,

From the above, it is clear that the temperature recorded after

Watering is not the correct one it §
| nless it is taken two hour wateri
Iy cattle and after ope bour in borses, ? after watering
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Cauclusions

L. To record the tempezatore corsectly of animals, if the-ordinary
clinical thermometer 35 used it should be introduced in ity fall leugth
leaving oply .2 portion sufficient to bold it with two RBngers, R

L2 lfntmdixésing the index Bnger along with the thermometer
ted uces to & certalp extent the restal temparaturé.

3. Temperature :écorde& after exposure of the animal ta the sun
is not true. At least one bonr's rest in the shade should be given before
the gocrect figare s pbtainad. :

4, Watering reduces the temperatuse to an appreciable extent and
the effect of wateriag lasts for at Jeast twa hous in cattle and about one
hony in Yorses.  So the reropesatuxe should be recorded at Jeast two boury
after waterisg in cantie and after ong bour in hotses, '
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ARTIFICIAL INSEMINATION OF POULTRY
) By
AMiva B. Kag, M. Sc., Pu. D. (Edin).*

Deprartment of Poultry Husbandry, Cornell University,
Ithaca, New York, U.S.A.

Introduction

Artificial insemination in the fowl, as in cattle, can be used for scientific
as well as for practical purposes. Among the first advantages that could be
pointed out is the possibility of extending our knowledge of the biclogy of sex,
reproduction and of the sperm of the domestic fowl, From the practical point

of view, however, the use of this technique in the breeding of poultry may have
the following advantages, '

(1) The reproductive capacity of old tested males can be extended to
a much greater number of females than in normal copulation.

(2) 1t will be possible to obtain hatching eggs even if the birds are

kept in cages, as in the case of the battery management,
unfavourable circumstances, the males do not naturally mate.

(3) It will be possible for the
that diffe

or if, for some

poultry breeder to make crosses in breeds
T so much in size as to make natural copulation almost impossible.

Artificial insemination in the fowl is quite practical, and the technique
is simple and easily learned. However, the collection of semen as well as the
use of it must always be done with the strictest observation of the method

of technique. In this article a description of the simple technique of artificial

insemination followed in this University will be given in the hope that it might

be of use to the practical poulfry breeder as well as to the scientific workers in
India.

Mahagement of the cock

Since it is almost impossible to obtain semen artificially from a cock that
is running with hens it is esseatial to separate the male bird from the females
~and also from other cocks. It is preferable to keep the cock in ap individual
cage for about 3 or 4 days before attempting to secure semen from him. There
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is every possibility of the semen being contaminated with faecal matters,
particularly in a bird with loose droppings. It is therefore necessary, that the
bird should be fed with food in dry form. Further, to ensure the prevention of
contamination of the semen by faeces we have found that it is a good practice to
trim the feathers round the vent quite short with a pair of scissors. To obtain
a good yield of semen it is of utmost importance that the cock should be
trained and handled daily for a period of 4—5 days before the actual operation.

The equipment for artificial insemination

The equipment for artificial insemiuation in poultry consists of (1) a
glass vial for collecting the semen (2) an insemination syringe with a glass
tube attached to it by means of a piece of rubber-tabing (Fig. I). Both ends of
this glass tube should be rounded over a flame to prevent auy injury to the
oviduct, a most delicate organ of the hen. With the aid of the glass tube it is
possible to deposit the semen much deeper inside the oviduct than with the

short-nosed syringe. We have found that this deeper deposition of the semen
gives better results.

The collection and yields of semen

Although it is possible for one man to collect semen from the cock, we
have found that this procedure can be carried out in a more efficient manner by
two people. One person should remove the cock from the cacp and hold it on
the palm of his hand, grasping the thighs of the bird loosely with the fingers.
He can either sit down on a high stool and rest his hand with the bird on his
lap (Fig. 2), or he can stand and place one foot up on a low stool resting his
thigh (Fig. 3). It is essential that the man holding the cock should handle it
gently so that it remains relaxed during the entire procedure of semen collection.

He should then start massaging the cock along the back stroking from tha

middle region and coming down' to tnd around the tail, :- The massaging -shounld
be done firmly and quickly. In the meantime the man who is to collect semen
should be ready with the clean vial and stand to the right of the man holling
the bird (Figs. 2 and 3). The vial is grasped by the basal portion of the thumh

. and the fore-finger of the right hand leaving the ends of these two fingers frse to

stimulate by gently massaging the soft part of the abdomen between the two pelvic
bones. Within a very short time after the beginning of stimulation the cock will
protrude its rudimentary copulatory organ and then the semen collector should
grasp the vent anterior to the sphincter muscle and squeeze inward with thumb
and the first finger of the left hand (Fig. 4). This squeezing operation should
gtart as soon as the male protrudes its rudimentary copulatory organ and it should
be repeated two or three times untilno more semen is obtained. The semen is
collected into the vial which is held just below the lower lip of the vent.
Occasionally in a new male there may be a drop or two of blood naticed with
the semen. But such contamination will not harm the semen sample, however,
it indicates that this male should be handled carefully until this tendency has
been bvercome,
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The yield of semen per male is extremely variable, some cocks will
produce 2 c.c. of semen per handling while others will yield as little as 0.2 c.c.
per handling. Generally speaking a yield of semen ranging from 0.5-1 c.c.
per handling may be considered satisfactory, specially when daily collections
are made.

Insemination of the hen

Insemination of the hen is a quick and simple job, but here again it is
necessary to have two men for the operation. The person holding the hen
should grasp her firmly by the thighs with his left hand, and then use his right
hand in everting the mouth of the oviduct. The thumb of the right hand shonld
touch the dorsal region of the vent, and then pressure should be exerted inwardiy
by the fingers and palmn of the right hand in the abdominal region so that the
mouth of the oviduct protrudes (Figs. 5and 6). 1t is important that a firm hold
on the thighs be maintained during the entire operation of insemination,
because if the bird struggl:s with her oviduct protruding permanent injury
may be done to this delicate organ. \When the oviduct is protruding, the glass
tube attached to the syringe is iuserted inside the oviduct to a dzpth of about
an inch. After this operation, the abdominal pressure is gradually reduced and
the oviduct is allowed to return to its normal position (Figs., 7 and 8).
Immediately afterwards the semen which has previously been drawn inside the
glass tube is injected, After insemination the syringe with its att.ached glass
tube is withdrawn. It is preferable to inseminate the hens late in the. after.
noon when the chances of encountering a shell egg in the shell gland portion of
the oviduct at the time of insemination are small.

It is recommended that each hen be inseminated with 0.1 c ¢c. of fresh
undiluted semen. This dosage, when the samples of semen are fresh and free
from contaminations, will give an average fertility of 90 per cent or more.
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Explanation of figures

Figure 1 Artificial insemination epuipment for poultry.

Figure 2 Method of holding the male bird at t
and 3 collection.

Figure 4 Collection of semen from the tockerel. ,

Figure 5 Preparing the hen for insemination. Note tlie protruded
oviduct and the method of insertion of the eyringe.

Figure 6 Enlarged view of figure 5.

Figure 7 Insemination of the hen.

_Figure 8 Enlarged view of figure 7,

he time of semen
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OBSERVATIONS ON THE OUTBREAK OF THE
SO-CALLED OBSCURE SHEEP DISEASE AT THE
LIVESTOCK RESEARCH STATION, HOSUR, IN 1946.47.%

By
BERTIE A. D'SoUZ4, B.V.SC.

Superiniendent, Livestock Research Station, Hosur.
( A¢ present Lecturer, Madras Veberinary College)

The Livestock Research Station, Hosur, is on an altitude of 3,000 feet

above m.s. level in Salem District. The climate js cool, mild and dry, March
and April being the hottest, and December and January coldest months.
The annual rainfall is about 3¢” and is spread mostly over months from
August to November. The farm has an acrage of 1,800 and consists mainly
of dry lands, tha major portion of which is set aside under permanent pasture.
A small area is under irrigated fodder crops such as Guinea grass Napier
grass, Luccrene and Berseem. ,

Th'e soil is generally red gravel. The lay-out is a natural undulated
one, as is peculiar to the whole taluk, and affords efficient drainage.
T.he chief source of water supply is two tanks - Jegoor and Karnoor—
within the farm, which receive all the storm water from the surrounding

catchment area. As in the case of the farm, the whole taluk is noted for its
tanks which are all connected in one form or other by feeding channels.
When the Karnoor and Jegoor tanks are full, as they are after every rainy
season, the adjoining shallow areas of about 20 to 25 acres are submerged

in 14 to 3 feet of water for a period of one-and-a-half months, sometimes a
little longer. This waterlogged area dries off, as the water level in the main

ceed.s. Th.e low' lying areas permit the growth of abundant
grass and maintain a fair grazing everfin dry summer months. Sheep and

cattle are watered in these tanks after grazing in the adjoining low
areas, When grass is flush, it is cut and fed to stock.

Sheep as well as cattle are maintained and reared on the farm undeg
tonceivably ideal tonditions of sanitation, hygiene and feeding. As a
matter of fact, one can never expect any thing better any where else in the
Presidency among livestock-owning ryots. Sheep receive good grazing
for the major part of the year and it is further supplemented at nights with
cut green grass, a couple of pounds each. The stalls or pens are provided
with salt-licks. The water supply to the pens is clean and wholesome.
Young sackling lambs get a supplement of skimmed milk, a practice
which has been going on since the introduction of the sheep-breeding
scheme., Veterinary aid is efficient and always available. Regular dosing
of sheep against helminths is now an established routine, The flock of

* Paper read atTl;;Sth Prow;i:cfnal Veter—i—;xary Conference, Madras Veterinary
Association, held in Sept, 1948,

3
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rams is housed in the ‘stud.lines’ while the

‘top stables’, as these places are known. Both et‘;vlzsﬂ?)l;:eksk;?; oxr"i;eh;
fed and tended to by separate shepherds and on separate agdc‘locks'
and' are never brought or grazed together to prevent unagthorised
matings. Sheep breeding has been practiced since 1924 and it is directed to
selective breeding of pure Bellary sheep and cross-breeding with Bikanir

rams in order to evolve a sheep with white fleece of i
: ood quali
better mutton-yield. g quality and

I_{ecords kept at the farm show a rise in the annual mortality of
sheep since 1928.In 1946 -47, the percentage was 28-85 mainly due to the
periodic or seasonal manifestation of a so-called “ obscure sheep disease "

p Ifficer to take energetic steps to control the disease
and reduce the mortality in sheep. With this in view, the following measures
were adopted, _in addition to the other existing hygienic precautions,
Assuming t'he disease to bt? of bacterial or viral origin, and presuming re-
covered animals to be carriers, all, ‘recovered’ were marked out. In the same
manner, all poor-doers were separated as potential dangers and, together
with the ‘recovered’, a total number of 64 was auctioned. The total
of t!le remaining healthy sheep, together with the March-April
lambings, came to 201. The methods of grazing and pasture were
changed and a regular rotation was indicated and adopted. * For the
optimum benefit to be derived from improved pastures with regard to
nutrition and to the control of parasitism, a system of rotation which makes
it possible to practice intensive stocking for a short period and then spelling
to allow regeneration of pasture is ideal, (Ross), Certain paddocks ag
numbers 1 to 4, which were grazed for years together, were completely
closed to grazing cf sheep. In order to keep down the parasitic content of
the flock, monthly dosing of sheep against helminths were adopted, using
gltemately copper sulphate and mustard, or copper sulphate and tobacco
1nfu§ion and Phenothiazine, From the months of August- September,
grazing was limited on the farm, as most of the paddocks were closed
for hay-making and, of the few retained for grazing, one was the low lying

p§ddock near Karnoor tank and Simpson well and the sides of the
Simpson’s Roud.

" The response to the above measures, seemed to be encouraging and
: zsg:elz wet:-e gradually flushing out. The usual months of the disease,
p.as‘s : ptember to October and November and most part of December,

ed off uneventfully, It was then thought that the year would pass off

wit i i
M h no disease and loss in sheep. But we were soon disillusioned. The
isease broke out late in December.
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The first prodromal symptom of the outbreak was noticed in 2
sheep on the evening of 24th December 1946, when they returned
from grazing, in the nature of small flabby intermaxillary oedema. The
numbers affected with such prodromal symptoms gradually increased day
after day. The first death was among the early affected and took .place
on 1-1-1947. The number of deaths gradually increased. The highest
death record in a single day was 10 and it was in the second week after
the outbreak. 86-8% of the affected sheep succumbed to the disease. The
course of the disease was on an average 6 to 10 days from the onset of the
ficst clinical signs. The outbreak lasted from 65 to 70 days. (24-12-1946 to
10-3-1947).

The percentage of mortality was 28-85 in the total flock strength of
201 sheep on the farm.

Symptoms .—As mentioned above, the prodromal symptom in affected
sheep was a small flabby intermaxillary oedema, which tended to increase
in size day by day. It attained its maximum size, involving sometimes the
face and cheeks, by the 4th 1o 6th day. There were no noticeable constitu.
tional symptoms. There was absolutely no rise of temperature (average
temperature recorded 102-4°), no lassitude, no unthriftness or loss of appetite.
In short, the affected sheep appeared normal except for the oedema during
the first few days. The oedema increased in size in the evenings and
and got reduced in the mornings. This feature bore little significance,
because the increase in the day was gravitational, through sheep
keeping their heads down while grazing, and the reduction aver-night
was due to rest.  When the odema was extensive, involving tbe face,
breathing was stertorous or sniffling. This characteristic oedema, or battle
jaw, was noticed in 90 to 95% of the cases affected.

By the 4 to 6th day, or earlier, of the appearance of oedema, which
was now fullsized, the affected sheep evinced definite signs of ili-health.
While grazing, they frequently lay down with extended or stretched
necks, but would soon get up on the approach of persons. The general
malaise increased, but there was no rise of temperature. Signs of
intermittant colic which increased in iatensity were noticed, and by
now, diarrhoea, acute and frequently foetid with decomposing blood, set
in. The temperature fell below normal juast before death which appeared
to occur either from shock through severe and continucus colicky pains,
or exhaustion from diarrhoea. A few sheep lay dead with their heads
pointed towards the flank, an indication characteristic of animals in colicky
pains. The whole course of the disease ordinarily ran through 6 to 10 days
in the great majority of cases. About 4 sheep, mostly younger ones,
showed no characteristic oedema or diarrhoea before death and the
course in them was rapid and short, There were no distinct clinical symp-
toms in the affected sheep, to classify the disease into peracute, acute
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or chronic. Seven of the affected sheep survived the epizootic. The
survivors of the previous year were poor-doers but, in this outbreak, 7
sheep that were treated in the early stages responded well and recovered.
Probably, the contrast was due to the eficacy of the helminthic
treatment adopted this year. In the previous years, the recovered sheep
continued to harbour the adult parasites and suffered from the after-effects
of helminthiasis. Records have shown that sheep recovered from the previous
year's out-break were susceptible to the disease and died of it in this
f)utbreak, The question of immunity, therefore does not arise and it is
in agreement with the nature of the casual agent responsible for the

epizootic. The period of incubation appeared to be 40 to 50 days, or longer
under natural conditions,

Post-mortem lesions :

Tilff'carcuses of sheep that died of the disease did not undergo early
decomposition. Most of the carcases were kept for a day or two before
they were all fed to poultry without ill-effects. In all the dead sheep the
post-mortem lesions were identical in young and old animals.

The sub-maxillary and mesentric lymphatic glands were oedematus
and juicy. There was marked effusion of serous fluid in the peritoneum and
pericardial sacks in a fair proportion of cases. There was an acute gastro-
enteritis affecting the pyloric portion of the abomasum and duodenum to @
distance of 1% to 2 feet with evidence of acute catarrah or diptherctic
enteritis and the presence of innumerable tmmature amphistomes partially
embedded in the mucosa. A square inch of the mucosa showed from 200
to 400 immature amphistomes. The liver in nost cases showed signs of
degeneration and early putrefaction but no marked increase in size. The
gall bladder was distended with brownish green bile. The mucous
membrane of the gall bladder showed no marked change of any
significance. The other organs showed no marked abnormality.

Smears and other pathological material from dead sheep, and sheep
destroygd in-extremis, examined by the Principal, Madras Veterinary College
the Disease Investigation Officer, Indian Veterinary Research Insti-
tute, Mukteswar, and the author showed no organisms of any specific kind.
Buccal and bowel-washings from a few sheep exhibiting buccal ulcers, and
material from affected organs triturated in saline, fed to a few cattle and
healthy sheep by the writer, did not produce the disease even after a
mqnth. .Blood and bacteria-free serous filterate injected into rabbits and
guinea-pigs py the Disease Investigation Officer, Indian Veterinary
Research Institute, faile_d to produce any disease. The rabbits and guinea-
pigs were 1~etfxirxed on the farm by the writer for purposes of breeding and
they have siuce increased in numbers. In the previous years, blood
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transmission experiments on buffaloes for Rinderpest conducted by the
Superintendent, Serum Institute, and, similar experiments conducted
by the Veterinary Investigation Officer, Madras, on rabbits for Haemor-
ragic septicaemia were said to have given negative res'ults. Tf}e
ouly identical lesions observed in all sheep dead, or destroyed in-extremis,
consisted of gastroentritis affecting the pyloric portion of the abomasum and
duodenum to a distance of 13" to 2 feet with evidence of acate catarrh and
the presence of innumerable immature amphistomes partially embedded in
the mucosa which could be seen by the aid of a lens. The same
casual agent was identified from a sheep and a young bullock that was
procured by the writer from a lot of affected stock in the neighbouring
village “ Sopati”. In the farm, Kangayam heifer No. 538, which was
condemned for Johne's disease, but was subsequently destroyed by the
writer, exhibited identical lesions as in the carcase of sheep with immature
amphistomes.

The report of the Director of the Indian Veterinaty Research
Institute, Mukteswar, on the specimens was as follows:

“ Some showed a pure infection of cotylophoran cotylophorum.
Someshowed a pure infection of gastrothylax crumenifer, yet a few showed
a mixed infection by both these parasites. The parasites collected from
the rumen of the cow from the neighbouring village “Sopati” were found
to be cotylophoran cotyliphorum only. The immature forms collected from
the abomasum and duodenum could not identified but, from the identity
of the adults, the immature forms cannot be different to these two ',

Discussion :—A disease reported by the Disease [nvestigation Officer,
Ajmer and Merwara under ‘Intestinal Paramphistomiasis of sheep in
Sindh, (1939)' appears similar to the disease in Hosur. Another condition
described by S. V. Mudaliar (1944) in his paper on * Fatal enteritis in goats
due to cotylophorun cotylophorum™ seemed similar to the observation made
by the writer. The symptoms and post-mortem lesions found in the cattle
and sheep of Livestock Research Station, Hosuar, and also in the sheep and
cattle of neighbouring village, Sopati, were similar in all respects to the
description of Acute amphistomiasis of cattle in Assam by Pande (1935).

Monnig (1937) states under Cotylophoron cotylophorum that heavy
infection of immature forms of this type causes marked irritation of the
intestinal mucosa resulting in diarrhoea. They also produce lesions of the
mucosa and cause hamorrhages into the intestinal lumen. Adult parasites
are found in the fore-stomach and affected sheep are anaemic. As a result
of anaemia, oedemas develop. Death is due to exhaustion resulting from
diarrhoea. In Hosur, sheep were noticed to die in the course of acute
colicky pains, evidently from shock through acate irritation and enteritis
caused by amphistomes. A few sheep showed no diarrhoea or oedema, byt
only colicky pains followed by death.
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In this outbreak, all the female stock (except 30 in-lamb ewes) and
yearlings were grazed on the land adjoining Karnoor tank, around Simpson
well and Simpson Road from 10th November 1946 to 20th November
1946. It is interesting to record that the outbreak of the disease this year was
confined to these flocks, There was no disease among the flock of rams
penned at the stud-lines, and among the 30 in-lamb ewes grazed
elsewhere, throughout the entire course of the epizootic. The 30 in-lamb
ewes, in spite of being penned at nights with the rest of the female stock,
never contracted the diselise. The yearlings were usually penned separately.
This feature gave sufficient evidence to indicate the absence of contagious
nature in the disease. Further, with the onset of the disease among
the female stock on the top-stables, the whole flock was shifted to
new surreundings and buildings in P. 16 * Military Calf.-Shed”. Still,
there were no signs of abatement of the disease and the whole flock
was being threatened. It was therefore decided not to graze the sheep at
all. Forover a month from 10-1-1947 to 17-2-1947, all the sheep of the
affected flock were confined to the stalls, and hand fed with cut grass and
concentrates. This step was adopted in order to eliminate the possibility
of infection being taken up while -grazing. Even this failed to produce
any ameliorative effect on the spread of the epizootic. This fact further
confirmed the view that wmost or all the sheep had already become
infected and were in the incubative stage, thus accounting for the daily
new cases. By now it was clear that the source of infection should have
been the lowlying paddocks about the Karnoor tank, asin this area, the
flock was more or less intensely grazed, prior to the outbreak of the
eépizootic; while the rest of the flock that were sent to graze in other areas
were free from the disease. An approximate period of incubation was
thus presenting itselt.

Sheep, baffaloes and cattle also were affected. The disease in sheep
generally assumed epizootic proportions while in buffaloes and cattle it was
sporadic, occuring throughout the year. Eight young buffaloes
manifested the same clinical symptoms and lesions as in sheep and
died at varying intervals before the outbreak in sheep. At the time
of this outbreak in sheep there were 4 young buffaloes and one white
Kangayam heifer No. 538 showing the same clinical symptoms. It was
possible that a good proportion of white cattle that were running down
in condition with acate diarrhoea and intermaxillary oedema in the later
stages were also infected with the same casual agent, The course of
the disease when it affected cattle and buffaloes did not appear to be so
acute as in sheep. In both cattle and sheep, young animals were more
susceptible than adults, although very young lambs and rams did not contract
the disease, presumably because they were not allowed to graze on infected
low lying pasture, and not to any inherent increased resistance to infection.
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In the case of sheep, there was no choice in breeds; all breeds.—Bikanirs,
Bellaries and Bikanir-Bellary crosses—were equally susceptible.

Shearing did not appear to have any predisposing influence on the
disease, except that this process accidently preceded the season when this
epizootic broke out. For the matter of that, unlike the previous
years, the first appearance of the present epizootic was noticed a month or
two after the shearing. Both sheared and non-sheared sheep were victims
to the disease when it broke out in the young flock that were not sheared.
The factors that could be considered predisposing to the onset of the

disease were the heavy rains resulting in the inundation of the paddocks.
When the water receded after the rains and when sheep grazed in
those places, then the disease broke out. '

The epizootic in sheep commenced with or after the raing

and floods and was definitely not confined to the livestock on the farm
but appeared to be endemic to the whole talyk,

The grass blades collected by the writer from paddocks 30 and 45,

and .the shallow areas adjoining the tank where the affected flock were
grazing showed a number of encysted cercaria. Some snails that were

collected and dissected by the writer showed cercariae. These evidences
leave no room for doubt as to the source of infection and the casual agent
responsible for the so-called obscure sheep disease to be nothing but
immature amphistomes. ‘

Treatment :—In view of the rapid spread of the epizootic in the Sock;
and the appalling deaths that were daily mounting up, it was regarded that

treatment on symptomatic lines would produce little effect. And,
therefore, no regular course of symptomatic treatmeat was pursued. This
view was later found to be justified when the etiological factor was
identified. Nevertheless, antiseptics and astringents were administered in a
few of the early cases in the outbreak, but they did not give any encouraging
response. Subsequently, with the discovery of the immature amphistomes,
carbon tetra chloride was tried in 2to 5 c.c. doses, as tetra-chlorethy-
lene was not available. Towards the latter part of the outbreak, tetras
chlorethylene in capsules were obtained from Park Davis & Co and
administered with good results, especially in sheep in the early stage of the
disease (2 capsules of 2 c.c .each). Treaiment with this‘ drug be‘fore. the
appearance of symptoms, or administering the drug as 2 prophylaxis to
keep down the amphistome content in sheep is likely to yle.ld better results,
Arrangements were made by -the writer to include th.ts. drug in the
periodic dosing of sheep and it is presumed it will be administered and the
results watched.
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When one regards the pathological lesions produced and the
causative agent responsible for the condition, it is but reasonable to expect
little from attempts to treat the affected animals as the damage already
caused when the symptoms are shown are too severe to be repaired.
Phenothiazine in doses of 10 m. gms. had no action on the parasite as
was evident from the fact that all the affected sheep were administered
with this drug, just two weeks before the outbreak of the disease. Tetra-
chlorethylene may yield more encouraging resultsif used in the early stages
of the disease. Any rate it is likely to climinate or keep a low amphistome
content in sheep if administered periodically, Measures preventive and
curation, intelligently combined and regulated will undoubtedly go a long
way to avoid further outbreaks of this epizootic in sheep in the farm.
Quoting Ross, sheep owners should necessarily realise that the greater the
restriction of a small grazing area and the less selective feeding compulsory
for the sheep together with an increased rate of stocking, the greater is the
care and intelligence required in management both of pastures and sheep.

Preventive measures indicated by the authortlies, their limitations
and measures adopted by the writer: :

1. Mecchanical removal and desteuction of snails~This measure,
suggested by Research workers, is efficient from a theoretical point of
view, but it is doubtful whether it can be accomplished in practice without
a large financial commitment. ‘The huge tanks, the enormous number
of snails and the possibility of continued and persistent recurrance of
snails into the tanks through the various inter-connecting and feeding
channels following rains almost every year and the capacity of the
snails to breed throughout the year, present difficulties of enormous
magnitude.  Economically, it is doubtful whether this method of
combating amphistomes is profitable, unless state efforts are pooled and
directed to mass treatment of infected tanks. No doubt a fair quantity of
snails can be removed and destroyed once, but it cannot be continued
indefinitely. Further, it is difficult to get at the snails in their entirety.

2. latroduction of ducks in large numbers—Authorities state that
introduction of ducks in tanks will keep down snails or eliminale them
rltogether. This farm has a flock of ducks numbering about 300 and all of
ther are allowed free access both to the Jegoor and Karnoor tanks, but
they have made little appreciable reduction in the soail population of these
tanks. During the rainy seasan, both the tanks in the farm attract teams
of wild ducks, and yet their influence on the snail population is little if not
nothing. The ducks did not evince any great desire for the species of
snails about the tanks. The writer therfore believes that though the
ducks may keep down snails to a small extent, they will not eradicate them.
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3. Copper sulphate treatment of tanks—(Ross and Gordon, 1936)—
This is an other measure presenting problems. The vast expanses of water
often make it difficult to correctly asses the quantity of salt to be used for
the required lethal effects on snails without detriment to other aquatic
life. It is also necessary to be assured that the treatment does not
render the water harmful to animals and men and also for the crops.
Assuming that all these difficulties can be overcome, then the adminis-
tion of copper sulphate may be done once, but can it be repeated
indefinitely in view of the periodic invasions of snails after each rainy
season? Will this measure be feasable economically ? In view of the
above embarassments to be contented with, the writer had adopted the
following less expensive methods calculated to give least access to cercaria
and cause infection. The measures have been effective and there has
been no outbreak of the disease this year as anticipated.

(f) All the paddocks suspected to be infected, 1.e.
of paddock adjoining the two tanks in the farm,
throughout the year to cattle and sheep grazing,

» all those portions
were completely closed

(#7) Cut-grass from these areas were processed into sil
before being fed to cattle. P silage or hay

(i#5) Periodic destruction, preferably in summer,
all grass and other vegetation on the bank and tank sh
destroy all encysted cercariae,

by burning down
ores in order to

(iv) Cattle and sheep were not allowed access to these tanks and
their banks and shores, particularly in wet cool seasons of the year, when
the grass was flush. Alternative arrangement to water livestock while
grazing was made in troughs. :

(v) All marshy and low lying areas were closed to grating,

Summary : —Observations’on an outbreak of the so.called Obscure
Sheep Disease in Livestock Research Station, Hosur, in 1946-47, charac.
terised by acute gastro.enteritis, are recorded.

2. Sheep, cattle and buffaloes were susceptible to the disease.
Both adults and young were affected.

3. The source of infection was from grazing on grassinfected with
encysted cercaria of amphistomes.

4. The disease was not confined to the farm but appeared to
be prevalent throughout the taluk.

5. The etiological factor for the disease was immature amphistomes,

4
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6. The period of incubation 3
days as calculated fro

2 : m the dates of
first manifestation of tle disease,

Ppeared to be approximately 50 to 60
grazing on infected pasture and the

7. Cours i
Macch 1947.ourae of the diseases lagteq from 24th December 1946 to 10th

8. Affected sheep particularly,

i and cattle and buffaloes as well,
d symptoms of Intermaxillary oe

dema and djarrhoea.

showe

9. In sheep, death generall

i i appear scvere
colicky pains resulting f Y obpeared from shiock due to sey

fom acute eateritis or exhaustion from diarrhoea.
no elevation of temperature in the affected sheep-

11, Anacute Bastro enteritis affectin

a
'abomasum and c'luodenu‘m to a distance of 14 to 2 feet with evidence of
acute catarch or diptheretic enteritis and the presence of immature amphi-

stoms pzfrtia!ly embeeded in the mucosa was a constant feature of
Pathological importance in all carcases examined,

10. There was

Acknowledgments
I'am indebted to Sri P. R. Krishna Iyer of the Indian Veterinary

Research Institute, Mukteswar and Srj S, V. Mudaliar, Principal, Madras
Veterinary College, for their valuable suggestions,

REFERENCES :

1. Monning, H, O.—Veterinary Helmintholoyy & Entomology-3rd eda, 1947,

i)

Bawa, I, S. Indian Journal of

Veterinary Science and Animal Husbandry.
Vol 1X-Part 1V-1939-425-429,

3. Mudaliar, S, V. Indigs Journat

of Veterinary Science, Vol. XV Part |
1944-51-56,

. Pande, P. S, 1935—Indian Journal of Veterinary Seience~364-375,

5 Ross & Gordon—Internal parasites & parasitic diseases of sheep—1936,

6. Ross—Journal of Council of Scientific & Industrigl Research, Australia
4-1931—131-133, Reprint 8, J. D, G,, seen 1935,

SERUM PHOSPHATASE ACTIVITY IN SHEEP, PART I
By
K. N. GovINDAN NaYAR; G. A, SASTRY and
K. T. K. NAMBIAR
Department of Physiology, Madras Veterinary College.

In practical feeding of farm animals Calcium and Phosphorus may
be said to be the most important mineral constituents for obvious reasons.
In metabolism, these two are inextricably associated. They are found
together in bones and teeth, which form the bulk of the mineral content of
the body.

Inorganic salts entering into the structure of the bones are not laid
there once for all much the same way as mortar on a masonary stracture,
Bone is a living structure and the salts there are in a continuous state of
flux. Exchange of these salts between the bone, the circulation and other
tissues and organs of the body goes on continuously. The bony skeleton
of the body may aptly be compared to a mineral reserve store of the body,
which is continuously being drawn upon to meet the metabolic needs of the
body for Calcium and Phosphorus and under normal conditions just as con-
tinuously replenished from the minerals absorbed from food, so that its
composition remains more or less constant. This dynamic equilibrium is in.
fluenced and regulated by many factors such as the concentration and
the ratio bstween Calcium and Phosphorus in the plasma, acid/base
ratio of the blood, nature of food, and some other factors such as
pregnancy, lactation and harmones and enzymes. A significant enzyme
coutrolling this swiral Ca, and P, in metabolism is the alkaline phospha-
tase, which occurs in many organs and tissues but especially in bone and
teeth. A small amount of this enzyme is normally found in plasma or
serum and this is altered in certain cases of abnormal Ca, and P, mstabolism .
such as generalised bone disorders. The exact significance of ‘tﬁe‘cha_’n"g_e'sf
is not very well understood, but they obviously reflect even‘more'than
the changes in concentration of serum Ca, P, or oth.er facto'rs, a distur-
bance in the Ca, and P, metabolism. Hence inte‘ll.:gen.tly interpreted,
estimation of serum phosphatase activity is a sensitive index of Ca, P,
metabolism and as such of practical use to the clinician and the research
worker.

Activity of serum phosphatase in sheep

Much work has been done on the serum phosphatase activity .in man
by Robinson et al (26 to 31), Kay (17 to '2'2), Bodansky (5 to_9). King .and
Armstrong (23), Bessie et al (4), and Giri (13, 14, .15),' both in health and
disease and as such valuable and helpful mformatlon. is ava{lable for man.
But one cannot say the same with reference to a.mmals in general and
sheep in particular, though A[lcrqft and Folly (1), did some work on cattle
and sheep, Auchinachie and Enslie (2) on sheep, Phylhps (23) on cattle,
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Common (10, 11, 12), Hall and King (16), Auchinachie and Enslic (3) on
poultry. But the findings of Allcroft and Folly are contradictory to those
of Auchinachie and Enslie (2). While the former found the normal
phosphatase activity of sheep to be varying widely (viz., 3 to 166. 1 Kay’s
units) and hence of no clinical and diagnostic help, the latter not only
found the normal phosphatase activity between .226 and .335 Ray's units
but “ found that the increase in the plasm phospatase, which oceured in
sheep on an inadequate diet took place appreciably earlier, than the fall in
serum Ca and before any other sign of disordered metabolism had
appeared " and hence of useful diagnostic aid. The present work was
undertaken with a view to estimate the normal phosphatase activity of
the sera of sheep of this country and to ascertain if possible, the reasons
for the vide variation noted by Allcroft and Folly (1). We may mention
here that our findings so far corroborate those of Auchinachie and Enslie.

It is usual to study an enzyme by noting how the rate at which the
substrate-changes, in the presence of the enzyme, varies with some factors
such as concentration of the substrate, concentration of the enzyme,
temperature, reaction of the medium and other factors. With an excess
of substrate and a given amount of the enzyme, the degree of hydrolysis
is in most cases proportional directly to the time of digestion, but due to
many uncontrolled and in some cases uncontrollable factors this rule may
hold good only within a limited range. Determination of those conditions
which produce a uniform monomolecular reaction is the first step in the
study of an enzyme and that is what we have attempted in this work.

Experimental

Various methods have been proposed for the determination of serum
phosphatase activity, the method of Bodonsky (1, 9) having perhaps found
the widest application. This method with certain modifications introduced
!?y us (24) was adopted. A bodansky unit of activity corresponds to the
!lberati9n of 1 ‘mg. of inorganic Phosphorus by 100 cc. of serum during an
mc.ubatlon period of 1 hour. 30 such units equal approximately 1 Kay's
unit (3)

Fresh buffered substrate was made each day

in the following way
Sod. diethyl Barbiturate

¢ 0.42 gms.
"Mg. S0, 7H,0; M/10 selution 10 cc.
Sod. Glycerophosphate 0.4 gms.

Distilled water up to 100 ce.

‘o To 10 cc. of this substrate when 1 cc, of serum is added it hasa pH
of 8.6

10 cc. of the buffered substrate solution are taken in each of a series
of test tubes, stoppered and placed in thermostat at a temp. of 37°40.1°,
After allowing 15 minutes for the solution to attain the temp. of the
thermostat, ong cc. of the serym is added to each of the tybes, stoppered,
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well mixed by rotation and replaced in the thermostat. When digestion
has proceeded for the required time, the tubes are removed, cooled rapidly
in ice and 4 cc. of 10 per cent Trichloracetic acid added, mixed and set
aside for 10 minutes and then filtered through Whatman filter paper
No. 42.  About 10 cc. of the protein free filtrate are obtained from each.

The total inorganic phosphorus in the filtrate is estimated, by.
Bodansky’s method (5), the serum inorganic Phosphorous deducted and the
phosphatase acitivity. calculated in Bodansky's units. For details of the
estimation the original papers may.be consuited.

Duration of Digestion .
In arriving at a suitable duration of incubation we had to keep in
view two objectives:
. (fz) A 5 cc. aliquot of the phosphatase filtrate should have an
Inorganic P content as far as possible within the range of the technique.

(8) At about this duration, the reaction should be monomolecular,

Samples of serum.substrate mixtures were incubated for 10, 20, 30,
40, 50, 60 minutes in each case, and the phosphatase activity calculated at
these varying durations of digestion. It was found that when the dura-
tion of incubation was less than 40 minates there were many irregularities in
the activity noticed, but from 40 minutes to 1 hour, the reaction was
practically monomolecular, though a slight gradual fall was noticed. The

results for durations of digestions of 40, 50, and 60 minutes are given in
table 1,

TaBLE 1
1 cc. of serum 4 10 cc. of substrate — Phosphatage activity in Bodansky's units,
Serial No, : Duration of incubation.
40 min, 50 min, 60 min
1, 10.6 9.3 9.2
2, 6.4 5.5 5.4
3, 8.1 7.0 6.4
4, 3,2 22 2.0
5. 10.1 8.9 8.8.
6.. 8.8 2.4 27
7' 1‘6 1.4 ]-5
8, 5.1 4.5 4.0
9, 5.1 3.2 51
10, 38 6.0 6.0
1. 9.2 8.8 8.9
12 50 4.4 4.2
13, 8.5 8.3 8.4
14. 9.1 82 79
15. 3.7 3.9 39
16. 6.5 6.5 4.6
17, 5.3 43 4.1
18, 5.4 4.6 5.3
19, 8.1 - 6.8 7.5
20, 58 58 5.5
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_ Ttwas decided to consider 45 minutes as a suitable duration of
digestion and this was adopted in the subsequent work.

Optimum pH

The phosphatase activity of the same sera at different reactions of
the serum-substrate mixture was estimated by adjusting the pH of the
mixture to different values from 84 to 90 by adding 2 drops of O° IN HC]
to get at a pH of 8.4; 2 drops of O.INNaOH to get a pH of 8.8 and 4 drops
of the alkali to geta pH of 9-0, as has been estimated by using the
Hellige’s comparator, and incabating for 45 minutes at 37°,
The volume of HCl andNaOH added was taken into consideration while
calculating the phosphorus liberated by the phosphatase activity. The
results are given in the following table from which it can be seen that the
optimum pH of the alkaline phosphatase of the sheep is 8.8,

TaLe I

Mg, of P liberated caléulated for 1 l;;\;r_ byylE)V()Acz:ia} 'iaAr\‘xTn‘” Vrirw:*md

T T S

3 8.6 | 8.8 "T 9.0
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Optimum Temperature

The effect of varying the temperature at which digestion proceeded
was next studied and the results are given in the accompanying table,

TapLE 1]
Serial number of sera.

Activity in Bodansky units

R

|
367 64 1106 | 10,3 | 121 | 11.5

81 123 | 1.7 | 20.2 7.2 11.0
37 10,9 6.1 9.8 | 11,6 | 11,5 89 | 156 | 127 | 204 6.8 12,4
380 10,9 9.0 9.8 1128 | 112 8,6 | 144 | 118 | 19.2 6.8 114

-
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Between 36° and 38° in any case, temperature does notseem to have
any appreciable influence on the activity just as has been found to be
the case of esterases in general. 4

Normal phosphatase activity in sheep serum _

Samples of blood were collected from the slaughter house i.n the
morning. About 30 to 40cc of blood was collected in each case into a
100 cc. conical flask, the blood being caught directly into the sterile flask as
it spurted out of the carotid artery when the throat of the animal was cut.
These were left in a cool place undisturbed for about 2 hours in which time
serum separated from the clot, The serum was decanted into a centrifuge
tube and centrifuged for 10 minutes at about 2000 R. P. M. to pack the few

cells to the bottom of the tube, the clear serum was decanted into another
tube and this procedure repeated once.

Each sample of serum-substrate mixture was adjusted to pH 8.8 and
incubated at 37c¢° for 45 minutes and the serum phosphatase activity
calculated in Bodansky units, the results are tabulated below :

TaBLE |V
Serial Phospl Activity in Bodansk . Setial H .

No. osphatase Activity in Bodansky units, No, Phosphatase activity
i 7.8 31 6.0
2 6,2 32 9.0
3 5.0 33 5.9
3 5.2 34 7.2
5 5.4 35 9.5
6 5.0 36 5.7
7 3.6 37 4.9
8 3.7 38 10.9
9 10.0 39 6.1
10 5.0 40 9.8
11 7.7 41 11.6
12 5.8 42 11,5
7.4 43 8.9
13 98 44 6.8
14 8.9 45 3.8
1 9.6 46 9.0
17 114 47 6.3
8 6.6 48 6.1
1o 6.6 ;9 153'3
0 A
20 13‘% 51 14,5
21 5.5 52 8.8
22 8'6 z3 13.2
23 6t2 54 8.1
24 0.1 55 10.3
25 17,2 56 9.8
26 08 57 7.6
27 9.1 58 8.5
28 5,0 59 41
g?} 6.1 60 5.0

- Fi activity in normal shesp vary between 36 and 145 Bodansky
units and as such our findings are in agreement with those of Auchinachie
and Enslie (2).
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Summary

(1) A method of estimating the serum phosphatase activity in
sheep is presented. The standard conditions suggested are ._pH 8-8
- duration of incubation 45 minutes, and temperature 37°C.

(2) The authors are of the opinion, that the phosphatase activity
of normal sheep serum varies only within reasonable limits, if the above
standard conditions are satisfied, It may be stated in this connection that
they have found that the activity under other conditions is very irreregular
with sheep serum (and more so with cattle serum).
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EVALUATION OF NUTRITIONAL STATUS
By
C. VENKATESA RAO, B.V.Sc, M.Sc.
Madras Veterinary College.
With the discovery of vitamins and their specific effects on the health,
the concept of dietary deficiency disease was formulated. The comcept was

soon extended to include disorders arising from deficiency of dietory essentials
other than vitamins viz., proteins and other minerals. The new diagnostic

methods discovered and followed in recent times have clearly shown how

marginal forms of malnutrition affects the individual, The evidence so far
obtained on this, points increasingly to the fact that malnutrition is a problem
to be considered seriously and that detrimental effects both immediate and long
range do result. Most apparant of the immediate effects are suboptimal health
resulting in lowered production of milk, eggs, wool and work in animals, Thus
Kruse (1943) points out that if diagnosis and treatment of malnutrition results
in relief from this suboptimal health and consequent reduction in yields this
can well be regarded as at least one important justification for the trouble and
expense involved in detecting these conditions. Further the importance of
adequate tissue stores of the various nutritional essentials has also been. pointed
out in well known animal ex periments of Sherman (1943) in which it has been
shown that increasing the nutritional level above ordinary requirements
especially with respect to riboflavin results in increased health and vigour, a
longer prime of life and sturdier offsprings. Nutrition studies with animalg
and human beings show further that in females particularly adequate tissue
stores of the nutritional essentials are of utmost importance with respect ta
health and normallcy of the young. The further possibility that malnutrition
may be implicated in the etiology of other infectitious diseases is anothet
important consideration. This fact has been analysed and summarised by
Kruse (1943).

These deficiency diseases are prevalent in this countty too, but for want
of proper diognostic methods and scientific surveys they have not been brought
to light. This existence of deficiency diseages is further supported by the fact
that our soils, and fodders were found to be deficient in calcium and phosporus.
But the number of cases.of osteodystrophic diseases reported in animals bhave
been very few. Only Hay (1879) from Assam: Smith (1887) from Calcutta !
Ayyar (1937) from Qotacamund : Olver (1933) from Simla: Rathnam (1940)
from Madras Body Guard horses: Pande (1934-35) in Assam have reporied few
but unauthentic cases of calcuim and phosphorous deficiency in animals. Same
statement holds good in the case of vitamins too. Night blindness in animals
has been found to occur in all parts of India and a few cases have been
diagnosed and reported by Balwant Singh (1937-38) in Calcutta cows: Naik
(1935-36) in workdig bullocks in Bombay: Gurubachan Singh (1936-37) from
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Akola district of C. I’; Sahay (1937-38) from Bibar in calves; Dutta (1933)
from Sind, DBaluchistan and Quetta and Fernaades (1940) in Marwara during
famine. Most of these reports are based on indirect evidence of respaonse from
treatment with that particular dietary essential and not based on correct and
scientific diognostic methods. Lven in the matter of goiter although Maccarson
{1924) has reported several cases of goiter and also outlined goiter areas, it is
surprising that no authentic case of goiter was reported from that area in
animals in this country. Few unauthentic cases of goitér and other effects of
fodine deficiency was reported by Murari (1931) and Sen (1945). No
authentic or even unauthentic case of protein deficiency was reported despite
the fact that our animals are always on low protein level. However, it is an
indisputable fact that there are many cases of deficiency in this country but for
certain reasons of difficulty in diagnosis they have not been explored fully, Most
important reason for difficulty in diagnosis is the fact that the nutritional state
may vary by imperceptable degrees ranging from extreme obvious malnutrition
fo progressively milder, outwardly undetectable stages to comparative perfection.
I'he gref).t majority of nutritional deficiency fall in subelinical condition of
m.a?nutntion gllaracterisafl by tissue changes rather than by gross externally
vxgxble'al-teratlon. Lac'kmg ‘the typical symptoms of severe malnutrition as a
i?liegili:ultsr{:’{?) :onéix; rt:)iafztadrx):ti:gfitesians often find it difficuit to detect evidence
N ot oner were to come across some deficigncy
it takes some time before pathological conditions are ruled out and true
nature of the disorder recognised. Another imporia t consideration i
systematic survey of soil, food a i 1 o coneieration s that no
) nd diets of cattle was undertaken,

Scientific advances in nutrition i g i
theI :ut}rit.ional d.isea.ses hve stimulzls)te;1 SH‘]V: l:i:fa;:;mi:;\swg% 222::‘;;‘:1::::;5:1“
,’::ghg;: ltx;::i:f:alc[ecz’u:tr;es.t A.lrez.a.'dy the findings of these newer diebgnosti:
ot to elintoy ee greater incidence of maluutrition than has been appa.
i the past. A study and thorough understanding of these

different methods of dia is 1
: gnosis is an essential ad; i i i
these deficiency diseases in this country toq tinct in the proper iagnosis of

Review of methods

At the beginnin

. g of the twenti i -
by physicians on the b entieth century nutrition statys was diagnosed

as . L
esd(:)éCiphysxc?.l or constitutiona) structures, Factors
ency Included height and weight, deposits of
ure, appearance of skin and
This criterion were at best
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Extensive surveys of the diets of animals and typical population groups
of human beings. were undertaken in western countries. This procedure had
revealed that a large proportion of animals and human beings are subsisting
on diets which fall short of desirable or minimum nutritional standard, On
the basis of these methods certain criteria indicative of existence of certain
diseases have been fixed.

Later diagnostic methods were based on the principle that the very eatly
stages of malnutrition are reflected in the condition of the tissues and they were
designed for the detection of such characteristic tissue changes at lowered
concentration of the essential factors in blood, depleted tissue stores, gross
structural and functional changes in tissues and organs. The tests commonly
used to measure these changes fell into several bases of groups : Biochemical,
microbiological, biophysical, special clinical and morphological including
biomicroscopic.

Most of the biochemical methods are designed for analysis of blood and
urine, These methods can be used for most of the minerals, proteins and
vitamins. In general the biochemical methods are based on reaction of the
dietary essential to yield coloured, or fluorescent, substances which may be
measured quantitatively by calorimetric, Qurometric or titration methads. Other
tests involve the reaction of vitamins with specific dyes, determination of
vitamin-containing enzymes in blood, reaction of vitamins with standard
chemical reagents. Several procedures are adaopted to collect blood and urine
samples. The blaod level of these substances are determined before feed in the
morning. In urine usually estimations of these’ things are done on a 24-hour
collection samples. Still other procedures involve the response of the patient
after 1, 4, ot 24 hours to a single test dose of the vitamin as determined by its
absorbtion into blood or its excretion. Low values in this type of test usually
indicate not only recent efficiency but chronic tissue depletions,

Microbiological methods depend on the failure'of a particular micro-
organisms to grow in the absence of a specific vitamin. The coucentration of
a nutrient such as vitamin in the test sample is measured by the extent to
which'it stimulates growth. The growth-responsible microorganisms in tarn are
measured quantitatively by estimation of the degree of turbidity produced in the

culture.

Biophysical methods have been planned to measure, by special instru-
ments, functional or structural reguirements caused by vitamin deficiency or
other nutrients. The measurement of dark adaptation as a criterion for
vitamin A deficiency is a typical example. Another example of biophysical
methods is the measurement of capillary fragility under controlled pressute as an
index of vitamin C status of the body, Dollordorf (1933). Disturbance in
vitamin D or calcuim metabolism was formerly tested biophysically by neuro-
fnuscular response to galvanic stimulus a test for tetany as described by



340 THE INDIAN VETERINARY JOURNAL

Homes {1916) but this has been replaced by more modern and recent bio-
chemical methods for determining calcium levels in blood,

Morphologic methods include use of X-ray and biomicroscope.  Tle
X-ray has been used to detect rickets as well as early stages of infantile scurvy.

More recently the introduction of biomicroscope for the examination of
living tissues in the body has greatly furthered the detection of early deficiency
stages. Using this means of diagnostic examination, Kruse has reported the
occurrence of specific biomicroscopically diagnosable changes in at least four
deficiency diseases. These changes have been observed in the tissues of
conjunctiva in vitamin A deficiency, Kruse (19+41): in the cornea in ariboflavi-
nosis, Kruse (1941) and Sydenstricker, {1940) : in the tongue in niacin deflicienicy
Kruse (1942) and in the gums in the deficiency of vitamin C Kruse (1942), Dy
this means of examination it has been possible to detact the very early stages of
these deficiencies, an achievement which was impossible by ordinary clinical
methods.

Discussion of the methods'—The value of the existing methods for
detection of early nutritional deficiencies depends on a number of important
criteria. These include simplicity, speed, reliability of the test, interpretation of
the findings, minimum of equipment and applicability to all age groups. The
methods should also be capable of detecting the various points, stages and
degrees of the existing diseases. Keeping these points in view it would be
worthwhile to examine the various methods mentioned in this review,
Biochemical and microbiological methods on blood and urine have several
advantages. These permit quicker reflection of dielary habits and also serve as
effective secondary screening processes in persons without avitaminotic or other
deficiency symptoms or tissue changes. Such influences are first mirrored in
blood, and only when they have existed for some time is there a change in the
tissues. The drawbacks of the biochemical method are that an isolated instance
of a recent deficient diet would erroneously appear as deficiency disease when
judged by blood studies, while the existence of a chronic form of the deficiency
migdht g0 undetected if the diets immediately preceeding the blood test were &
£00d one.

The biophysical methods, such as measurement of dark.adaption of the
eye for vitamin A deficiency and capillary strength for vitamin C, have been
very helpful and are usually fairly simple. It has been reported, however, that
these methods often fail to detect stages of vitamin deficiency.

The biophysical and biochemical methods despite their limitation, how-

-8V L cal
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Of all the methods reviewed so far, it is believed that those comprising
gross and biomicroscopic examination of specific tissues far characteristic
morphological changes most nearly meet all the previously listed requirements
for evaluation of nutritional status satisfactorily. The biomicroscopic msthod
can also be used for all age groups, it is fgirly simple to qperate, and can be
used to detect all phases of deficiency. :

Summary and conclusions :~The importance of detecting marginal
cages of malnutrigion and the work done on these aspects have been described.
The history of the development of new tests for the detection of deficigncy
diseases and their comparative usefulness in correct evaluation of diagnosing
deficiency diseases have been surveyed-and discyssed. It has also been shown
how these tests are not only useful for detection of marginal cases of malnnt-
rition but also how they have contributed to the increased understanding of the
nature and significance of nutritional diseases These new diagnostic methods
may well be regarded as an effective weapon in the eventual control and
elimination of cases of malnutrition.
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Baitorial
KYLASAMIER

It is with a profound sense of grief and sorrow that we have
to record the death of the doyen of the profession in Madras,
Rao Sahib K. Kylasamier, on Sunday, the 6th March 1949, at his
home in Nungambakkam, Madras. Little did we realise when he
took to bed about the 15th February 49 that his end was so near
and that he would so soon shake off his mortal coils. As one
who was part and parcel of us for nearly four decades, it is
extremely hard for us to give full expression to our feelings of
distress at the great void created by his death,

Kylasamier was one of the earliest pioneers .of the profession
in Madras who contributed quite a good deal towards its.organi-

sation and development. The existence of the profession was prac-
tically unknown in the days when he entered service in the Madras
Veterinary Department nearly half a century ago. People were
looking askance at the remedial measures enunciated for the
control and prevention of cattle epidemics and, in fact, were
resisting all our approaches in that direction. It was at that tim

Late Rao Saheb K. KAILASAMIER, cnv.e. that Kglasamier made his mark. His persuasive manners ang
skill in organisation, combined with his charming and assuring
SRS INSTO TE A DA, countenance, very soon disarmed all opposition. He got himself
endeared to one and all and, wherever he went, he became quite
Born - 19 6 1883 s o s o popular with the ryots. It is very well known that he was a
: persona grala with the Pattagar of Palayakottai, the greatest

cattle-breeder in South India.

Retived Superitendont,
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Kylasamier's outstanding work was in the combating of
Rinderpest which was then laying a heavy toll in the various
parts of the Presidency. The Mobile Corps which toured all
over the Presidency under his able guidance and control,
scorching out the disease wherever it existed, will long be
remembered by the profession and the people alike as an exceed-
ingly efficient picce of organised pioncer work. T he successful way
in which he started the Serum Institute, Madras, and put it on a
firm solid basis is a standing monument to his achievements.

as marked by a_ high degree of skill and

His administration w
ts and

efficiency, and he was popular, not only with his assistan
colleagues, but also with the public to an amazing extent.
His optimistic and generous outlook was quite invigorating and,
while he suffered no fools, nor knaves either, he infused hope and

courage into the weak and timid. A perfect gentleman with
varied activities and fine taste, loved and feared alike, he was a

welcome figure at all times, anywhere and everywhere.

In service, and more when out of it, he labo.ured to organise
the profession on sound lines and his invisible hand was

discernible at every stage of its progress. The starting of this
Journal twenty five years ago and its successful running till today

was in great measure due to his genial, wi]}ing ;mc? hearty
co-operation, and he has all along been our f_rlcnd, phllO‘SOpl.lCI‘
and guide. He o was looking forward with great intercst
to the celebration of our Silver Jubilee in July next, but Zl]Z%S, He
had willed otherwise! Right to the last, he was taking an
interest in all our activities and he was the life and soul of
everything pertaining to the profession in Madras' and, to a good
extent, even beyond. We, therefore, do not indulge in any
exaggeration when we say that his death is an irreparable loss

not only to us but to the profession at large.

We extend our sincere and heartfelt condolences to the

members of the bereaved family whom we can readily assure
that the loss is not theirs alone but is shared by the whole

professlon, and a vast number of friends and admirers.

A
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A MEMOIR

The news of the death of Rao Sahib K. Kylasamier
must have come as a great shock to the profession. To
many like me, it has come more as a personal bereave-
ment. It is indeed hard  to believe that he is dead.
With him has passed away a great pioneer of the
profession and a popular outstanding personality..

_ Born in Travancore on ninth June, 1883 with
a silver spoon in his mouth. Kylasamier started an
adventurous career, after a short preliminary course of
studies in his native land, and joined the Bombay Veterinary
College in 1903—adventurous, because, in those days
Bombay was a far-off place and Veterinary study was a’
practically unknown course. He graduated in 1905 with
great proficiency in the ‘Practical’ and, soon after, was
appointed as House Surgeon in the hospital attached to
his college. He greatly impressed his officers with his
smartness and intelligence, but his stay there was only
short, as his family could not bear his separation long. "In

1906, he came over to Madras and joined the Civil
Veterinary Depattmeriton the staff of the Madras Veterin«
ary College, where he wasacclaimed asa great acquisition
He soon endeared himself as a popular teacher and a great.
clinician. Three years later, he was transferred to the
District work as a Veterinary Inspector. There he found
work suvited to his nature and found ample scope for the
exhibition of his innate powers of organisation and skill.
In the year 1912, when Rinderpest was levying a heavy
toll, he was selected to organise a Mobile Corps to combat
it. ‘The cfficient way iri which he organised that Corps
and the ‘successful way in which he conducted the,
campaign against the diseasc all over the Presidenc

brought a feather to his cap. The Veterinary Surgeo'ﬁ}s,
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who worked in that Corps still remember with affection
and pride the spirit of camaraderie he brought into it and
made it into a live organic unit. He moved with the
people very freely and his intimacy with the ryots and
popularity with them developed to an extraordinary extent,
In 1917, he was selected to one of the newly created posts
of Deputy Superintendents of the Civil Veterinary Depart-
ment, Madras, with headquarters at Coimbatore and with
jurisdiction over a fourth of the presidency, The question
of introducing the S. S. method of inoculation asa
prophylatic against Rinderpest was then being discussed
at great length. It was mainly due to the initiative and
resourcefulness of Sri Kylasamier that that method came
to b(; adopted with such conspicuous success all over the
P.resmlency. During this period he drew himself closer to
his subordinates and the people at large. Very well up in
his profession, endowed with great mind, fair-minded and
unbiassed in judgment, and possessed of delightful
charming manners, administration was quite an casy thing
to him. His personal devotion to work and his keen sense
of duty soon brought erring individuals to correction and
it was astonishing how, with the minimum of punishment,
he effected the maximum of efficiency. Thereafter, in
1928, he proceeded to the United Kingdom for higher
studies and specialised in Bacteriology and Pathology.
On return in 1929, he was appointed as a Lecturer at the
Madras Veterinary College. And when, after great
hesitation, the Government decided in 1932 on opening a
Ser.um Institute in Madras, Sri Kylasamier was appointed,
as its Superintendent. The thoroughness and efficiency
thh' which he organised and conducted it reflected great
credit to his ability and skill. It was acclaimed as a great
success and the Institute met, in a very short time, the
Increasing demands for the common biological prod’ucts
needed in the Prgsidency: what was more, it became a
successful commercial concern and brought profit to the
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Government, In appreciation of his meritorious work all
along, he was awarded in 1932, the title of Rao Sahib-an
honour which was greatly appreciated by one and all as a
well merited distinction. He acted on three occasions as
Principal, Madras Veterinary College, with conspicuous
ability and success, and retired in the year 1938 asa

‘greatly respected, popular and distinguished member of

the profession.

Though superannuated by Government, Kylasamier
continued to be young in body and mind and maintained
his lively interest in the progress and advancement of the
profession which he loved intensely. He was from the
beginning a staunch supporter of the All India Veterinary
Association and its branch in Madras. In those days
when Government frowned on the activities of the
Association, he was a tower of strength to it and it is well
kisown how he used to come to its aid in times of need.
He was one of the founders of the Indian Veterinary
Journal and contributed a good deal for its successful
running all along and right up to the time of his illness.
For over a decade he was . the President of the Madras
Association and took a keen and active part in all its deli-
berations. His mature wisdom and mellowed advice were
always sought after by many-—not necessarily in his
profession—and he helped them all in his own endearing
and loving manner to the best of his ability. He was a
great connoiseur of art and music, and this brought him a
number of friends in various walks of life,

A gentlemen to the core and a humanitarian of a high
order, he has died at the age of sixty-six full of honours
and achievements. He never looked his age and was full
of vigour and vitality. He could have been spared to us
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for some more years, but His will has been otherwise. It
is difficult to fill up the gap caused by his death but his life
will always remain an example for others to follow. Of

him, it can be truly said,
Life’s race well run
Life's work well done :
Lifes victory won

Now cometh rest.

May his soul rest in peace!

e —

RETIREMENT
Sri M. R. SUBRAMANIA SASTRY, c.M.v.c.

The ‘old guards’ of the Civil Veterinary Department,
M?}dras, are fast retiring on superannuation: the latest of them i
Sri M. R. Subramania Sastry of the Madras Veterinary College.

Hailing from the village of Maharajapuram in Tanjore
Pistrict, Sri Sastry had his early education in Mayuram and
joined the Madras Veterinary College in 1912, Graduating in the
year 1914, he, like all the Veterinary Graduates of those days
entered Government service and worked in a nuamber of stations:
in thf: Presidency, either on touring dutics or in charge of important
hospitals. Wherever he was, he became very popular with the
people and was held in high esteem by every one. For some time
he Worked on the subject of Parasitology under the direct guidance
of Sir Frank Ware but did not continue the specialisation. It

Wwas a good thing he did not, because the profess
’ SS1
have lost a good and able clinician, Nloss pon would then

In '1934_, he attended the .

Plate No.

THE INDIAN VETERINARY JOURNAL

21 Val. XXV, No. §

SREOM, R.OSUBRAMANYA SASTRY, oo,

Retired Lecturey in Pharniacology and Therapeutics.

MADRAS VETERINARY COLIEGYE.



Plate No.

22

K INIIAN

VEFERINARY JOURN AL

Vol XXV,

A

Bovose

Lietr C. Kurssva Ran,

Cdir

(L

Ph.D.

Ci<il Velerinary Departiient,

HETTY, GMN.C

S

esteck Researci Star:.

Lis

Tornacaliu,

Superintendent,

REZS

Bl

D,

Hy.derabal?

M. R. SUBRAMANYA SASTRY 349

efresher course at the Madras Veterinary college, and passed

\e examination at the end of it with a first class distinction. For

early six years he was in charge of the important hospital at

Yotcamund, the queen of hill stations and the then head.

juarters of the Government for nearly 6 months in the year, and

arned a great name there as an able practitioner. Thereafter,

1e was selected, in the year 1940, as a Veterinary Research Officer
or Research in the Indigenous Drugs of India with special refer.
ance to their toxicology and worked in that schemeat the Madras
Medical College for three years till July 1943, His preliminary
studies on the pharmacological properties of a few toxic plants
were of great value but, then, he was transferred to the Madras
Veterinary College as a Lecturer in Fharmacology and Thera-
peutics. This also turned out to be a fortunate thing. His ripe
experience as a long-standing able practitioner, and his subsequenf
work in experimental pharmacology, eminently fitted him for this
new post and he acquitted himself exceedingly well. His clinics
were very instructive and educative and was keenly sought after
by the students with whom he was very popular. This
popularity became greater still when he becamethe Warden of
the hostel combining in himself the other duties of the Resident
Veterinary Officer and Personal Assistant to the Principal. With
the age of -approaching superannwation, he went on leave
preparatory to retirement and finally retired on 15th February
1949 with a record of good, efficient and approved service, much
to the regret of his students and his clientele. S

Sri Sastry is one of those pioneer workers in Madras
presidency who earned a name for the profession by their hard
work, ability and integrity and, while we wish him all health
and happiness in his retirement, we hope he will not allow.his
vastexperience and knowledge to rust away but will place it freeely
at the disposal of the profession. :

1 RT—



RETURNED FROM ABROAD

It is gratifying to record that the officers of the Veterinary
Departments who were deputed for training overseas are returning
one by one, greatly benefitted by their stay abroad. The reports
that are to hand about those who have returned are highly
flattering and we are very glad that these deputationists have left
an exceedingly favourable impression behind. It is now for the
respective Governments to utilise the knowledge and equipment

of these officers to the best interests of the country and the
profession,

The two officers mentioned below returned from abroad

recently and we have great pleasure in giving a short sketch of
their career. ’ '

K. S. Shetty, G.M.V.C. Ph.D. (Edin.)

K. S. Shetty hails from South Kanara District of the Madras
Presidency and had his early education in his countryside.
After completing his collegiate studies with his Intermediate in
Arts and Science, he joined the Madras Veterinary College and
took the diploma in 1932. Hec then entered the Hyderabad
State service and served there for nearly 13 years in various
stations, on itinerating duty and” in charge of Hospitals, with
distinction, He was awarded a first class certificate by the State
inrecognition of the good work done during that period—the only
one to be so honoured by the Government of the State so far.
Thereafter he was deputed for higher training in 1945 and he
had the good fortune to come in close contact with the late Prof.
D. C. Matheson of the Royal (Dick) Veterinary College. He
joined that College as a P. G. student in Bacteriology and
studied there for one year. He was then recommended to the
University of Edinburgh for admission to the Ph.D, course,
After working for two years there, he submitted a thesis on “ A
study of the Bacterial flora of the upper respiratory tract of
the dog and cat”, a subject of great interest from the public
hez.\lth.aspect, and took his Ph. D. During his stay in Great
Brlt.ain, he visited a number of reputed British and Continental
mstttutipns to study research and organisational methods,
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We understand that his posting in the State is not yet settled
although it is some weeks since he returned. We do hope that
he will soon be so fixed up as to give full play to his talents and
equipment. '

Lieut C, Krishna Rao B.V.Sc. M.S. (Calif)

Krisuna RA0 has had a brilliant academic career.
With treble distinctions in the Intermediate in Arts and Science
examination, he joined the Madras Veterinary College in 1938
and passed out in 1943 with - a first class B. V. Sc. degree.
Entering Government service, he worked in the Department of
Pathology and Bacteriology of his Alma Mater for a short
period and then joined the Indian Army Veterinary Cotps in
1944, While there, he was selected by the Madras Government
for training in Animal Husbandry in the United States of
America and, obtaining his release for studies abroad, left for
America in July 1946, He attended the University of California,
Texas Agricultural and Mechanical College and the University
of Missouri. In September 1947, he obtained his M. S., degree in
California for his work on Physiology of bovine spermatozoa.
His training in America was very elaborate and covered the
various phases of Animal breeding, Poultry breeding and Re-
productive physiclogy. = Hewae aigs working foF his Ph. D., and,
although he was very highly commended as among the top
group of Graduate students there, it was a pity his application
for extension of stay abroad was not favourably viewed by the
Madras Government. He hdd therefore to return home in
November 1948 and, having been fortunately stranded for two
months in England, owing to shipping difficulties, spent his time
there usefully in visiting the local institutions,

He is now in charge of a Livestock Research Station in -
Bellary District and we hope he is being given all the facilities
and help required in the running of the place on mogeym-ittwmg
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PERSONAL
SIR FRANK WARE
r\:]czn:r?nvery glad to announce that Sir Frank Ware,
has replied t tiness had caused anxiety to many of our readers,
home from t(}; Ou; chquiries about his health that he has returned
infection whicg h ospital, though still fecling the effects of the
e contracted while on deputation to S. Africa.

We wish hj
Im an early recover i
activities soon. y so that he may resume his usual

whose

——

K. ANTHONY, cm.v.c,

consulltti ;s w‘tftii gx.'eatest pleasure we announce that Mr. K. Anthony,
1 g Veterinary S.urgeon, Anthony’s Animal] Clinic, Kuala-
;mpgr, has enrolled himself as a Life Member of the Indian
R:te;gg/zry Jo.umal by paying an advance subcription of
. - Itis very encouraging that Veterinary Surgeons from
Overseas are taking so much interest in this Jourmal and are
helpn?g it both financially and professionlly by sending periodic
contrlbt}tions to it. Actions like these go a long way in
cementing the bonds of friendship between diffcrent countries
and we convey our thanks to Mr. Anthony for his contribution,

Sri. A. M. MUTHAPPA, gy,

We are happy to learn that Sri. A. M. Muthappa has
bf:el} appomted’ as the Chief Veterinary Officer, Coorg. After 2
dlsglqguxshed academic career at the Madras Veterinary Collegés
he joined the Coorg Veterinary Department and soon made his
mark therg. He was among ‘the foremost in popularising
prophylactic inoculations, especially the Serum-simultaneous
inoculation against Rinderpest. He was also among those fes-
ponsﬂ_)le for the organisation of the Coorg Veterinary Association
of which he still continues to be the Honorary Secretary. Keen

-and energetic, he will, we are sure, soon make the -Government

and the people feel the importance of the Veterinary Seieace o

the \'velfare of the land. We wish him all success in his new
- -appointment.

Qﬁlini el Articles

A CASE OF ANTHRAX IN A DOG

By
M. S, DAs, B.sC., M.R.C.VS,,

Dept. of Pathology & Bactqriology,
Bengal Veterinary College, Calculta.

INTRODUCTION

1t is generally koown that, although dogs and othet carnivores ate
susceptible to infections with anthrax bacilli, such animals are, however, fairly
resistant to this organism.

Toussaint (1878) reports to have produced rather refractory results on
experimental infection in dogs, the only reaction in many cases being local
abscess formation at the site of infection.

Davies (1886) describes 4 cases of naturally occuring anthrax in dogs in
Madras, two of which contracted the disease accidentally licking the blood of a
horse died of anthrax, during the post mortem examination. ‘The other two
got the infection from contact with the previous ones. In each case the author
bases his diagnosis on high fever (103’F—104'F) ; sudden onset of the disease ;
death within 2 or 3 days; swelling with gelatinous exudate in the throat
tegion. He also mentions detection of rod-shaped organisms on microscopic
examination.

The Annual Report of the Prussian Official Veterinary Surgeons (1908)
contains records of several cases of anthrax transmitted to dogs.. One dog,
the report states, developed anthrax after licking the blood of a cow which
died of the same disease. It showed severe inflammation of the throat and
larynx but ultimately recovered. Two other dogs which wete fed on flesh of
sheep died of anthrax succumbed to the infection. Another dog showed
bloody diarrhoea after eating anthrax flesh ; this case also recovered.

Jonesen (1922) records a case of anthrax in a dog and states that it
picked up the infection from an ox died of anthrax, The dog showed symptoms,
only a few hours before death, when the animal was dull and exhibited
difficulty in respiration. There was some swelling of the submaxillary region
together with vomitting. Post-mortem  examination revealed marked
congestion of all the organs, the blood being black and watery. Ecchymosis on
the epicardium and enlargement of the spleen without the pulp being diffluent
were also noted. The kidneys showed necrotic centres and evidence of acute
nephritis,

7
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Verge and Placidi (1935) have tried injecting dogs experimentally with
anthrax bacilli. Dogs and cats, they observe, are susceptible to the infection
with anthrax when sufficient culture was injected through intradermal,
intravenous or intratesticular routes. The susceptibility of the dogs was

greatly increased when the animals had been subjected to a period of fasting.

Wright (1936) describes cases of anthrax in a pack of hounds which
were given a meal of knacker's meat. On the day following all the dogs had
diarrhoea and a few of them died during the night. Symptoms shown were
rise of temperature to 105°F, listlessness and black diarhoea ; some dogs had
swellings in the throat and some had swellings in various other places in
the head.

The Case under report

The subject of this report was a smallsized mongrel. The history
supplied by the Veterinary Surgeon and the owner was that the dog suddenly
strayed away from the house, and that, after three days, it was found lying on the
road-side, obviously suffering from a serious ailment, unable to move or take
any notice of any food. When brought to the surgery, the dog was unable to
put any weight on its hind legs, as if it were suffering from paraplegia. Tbere
was vomition and black: diarrhoea, and the temperature recorded was
above 105°F.

Soon after, the dog died and the autopsy was performed within about
an hour of its death.

Post.mortem Findings

EXTERNAL APPEARANCES:—The body condition was good; there wete
no signs of injury except a small abraded area on the inner aspect of the thigh.

INTERNAL APPEARANCES ;-

Pharynx, Larynx and (Esophagus :— Normal,

Trachea i—Presence of excessive amount of mucous.

Pleural cavity :—S8ome fibrinous fluid present.

Lungs :~Both lobes highly congested.

Heart \—Normal,

Peritoneal cavity :—Large amount of haemorrhagic fluid present.
Liver :—Congested in many parts.

Spleen :~—Not enlarged ; slightly softer.

Kidneys :>~Both congested.,

Stomlach ==Empty with areas of petethial haemotrhage,

Sta :tr{e:{:;lc:ﬁ: i;gl:::?:mr.nembrane severely congested; Ilinear

Large Intestine i—The changes hers were striking,

length was intensely infia, ; The whole
was of & dark greenis ;]1 co;x;«:l and the entire thickness of the wall

Bladder \—TFull and congested,
Generative organs:—Normal,
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Brain and Spinal Cord :— Slightly congested.
Blood :—Not clotted.

LABORATORY ExAMINATION—Microscopical examination of the blood
films from the heart and liver revealed the presence of rod-shaped organisms
with capsules and truncated ends in short chains (2-7), three ot four-unit chains
predominating. They stained deep with polychrome methylene blue. No spores
were present,

Cultures of materials from blood on plain agar showed typical colonies
of Anthrax,

Biological experimments were carried out by using the saline suspension
of heart bjood. To obviate contamination, the saline suspension was kept in
one per cent phenol solution for one hour and was then inoculated subcutane-
ously into a guinea.pig. The guinea-pig died within 48 hours after showing
high temperature and s/c oedema at the site of inoculation.

On post-mortem examination, its spleen was found to be enlarged and
anthrax bacilli were recovered from the blood,

DiscussioN—The importance of anthrax in dogs lies mostly in the fact
that these carrion eaters are dangerous agents for the spread of the disease.
Further more, unsuspecting veterinary surgeons are exposed to a certain
amount of risk while carrying out post mortems examination on dogs.

In this particular case, the carcass was opened without suspecting
anthrax, The mistake was commited mainly because of the rarity of such
cases and also hecause of the absence of swelling of any kind in the throat

'egj~9f':<, It was nat uatil ‘the microscopical examination of the blood smears
was made that the case was seviousty-thuught to be one of Anthrax.

. It is very interesting to note that the splesn  wis- net satavaed at ail and

that the most outstanding P. M. feature was the condition of the’ large
intestine. ’
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BOVINE MASTITIS IN BIHAR*
By
R. B. PRASAD, G.B.V.C, P.G.
Laboratory Assistant, In charge Mastitis Scheme, Bihar.

Introduction :—The problem of Bovine Mastitis as a major factor
in economic milk production led the Government of Bihar to start in 1945
a *“Mastitis Scheme " under the anspices of Civil Veterinary Department,
" Bihar, to investigate into the epidemiology, control, and treatment of that
disease, Under that scheme, a series of field and laboratory investigations
have been carried out in the course of the last two and a half years and the
observations described in the present report deals with the incidence
bacteriology, treatment and control of mastitis. The work required to be
done under this scheme has not yet been completed but it seems des'n:?ble
that the information already obtained should be recorded so that it might
be of help to those engaged in similar studies.

Incidence and Losses :—It has been stated by nearly all workers that
milk yield is usually reduced when a cow becomes infected ajthough the
milk itself did not always appear macroscopically altered, and also that a
clinical examination of the udder sometimes gives negative results. Shaw
and Bean (1935) found that mastitis infections reduced milk productions
approximately 22 per cent, and butter-fat prodaction 24 per cent, after
allowing the maximum variation found in the milk and butter-fat produc-
tion in non-infected quarters. Ernst (1909-10) estimated that 20 per cent

~of all cattle in Germany suffered from mastitis and, according to Sealemen,
(1932) 10-20 per cent of all cows in Central Europe. There is no record to
show that any systematic work has been done in this direction in this

- country, but from the data collected by the author in regard to the inciden-

_ce of latent or non-clinical mastitis in Bihar, it is estimated that about 4.4
per cent of the milch cattle suffer from this form alone.

Latent Mastitis .Minett (1930) stated that streptococcal mastitis

was insiduous in its course and that cases of latent mastitis were common.

- The term “Mastitis” has been applied even to those forms of mastitis which

do not show any clinical manifestation and which, indeed, in some cases,
are rather difficult to diagnose without the aid of laboratory methods.

Material and methods :—_In order to determine the incidence of latent
mastitis, samples of milk were collected from apparently normal udders of
healthy milch animals and were subjected to the indirect tests for mastitis
Suci'\ as strip-cup, brom-cresol-purple paper and sediment and direct micros-
copic tests in the tield where facilities for cultural tests were not available.
Direct tests were also done when the samples were collected in the laboratory.

* Paper read on the occasion i i
: A of the 10th Annual General Meeting of the Bihar
Veterinary Assocjation held at Patna in December, 1947, 8
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As many as 3924 samples of milk were collected from 1481 milch cattle in the
field and were subjected to the indirect tests. 66 animals proved positive, thus
showing a latent infection of 4 per cent. To compare this result, 532 samples
of milk collected from 133 milch cattle were subjected to cultural test;
the result was that 11 of them proved positive, revealing 8.2 per cent of
‘latent’ mastitis. It will thus appear that there is much disparity in the
results of direct and indirect tests applied to detect ‘latent’ mastitis. To
co-relate the results of indirect and direct tests for *latent’ mastitis, 24
samples of milk from 6 cows were collected and subjected to both the tests.

“The indirect tests revealed infection in only one cow whereas the

direct tests proved positive in 2 cows. Thus it would appear that
the indirect tests failed to detect all cases of ‘latent’ mastitis. More
samples will have to be examined to confirm this finding but even, at this

stage, it can be stated that the direct tests are more reliable in the diagnosis
‘of ‘latent’ mastitis.

Bacteriology and Technique :—Bacterial types associated with 103

acute and chronic cases of mastitis:—The predominating types met with
were as follows :-—

(1) Streptococcei 89

(@) Streptococcus agalatiae . 87
Haemolytic (B) ... 56
Non-hemolytic ... 31

(8) Streptococcus dysgalactiae .. 2

2) ,Staglylococci A . w 12
(3)" BALNIA Py oRetrom——n T
(4) Coliform bacteria . _ 1
. e %gﬂ “‘f:a:' {n';’:““‘
L. Streptococci:—In practically every case the material ‘wis
examined on the day it was taken; only in a few cases on the following day.
When milk showed no abnormal appearance, 10 c.c. of the sample was
centrifuged ; the deposit was mixed with about 2 e¢.c. of sterilised normal
saline solution, of which one-half was plated in 10 c.c. agar-plate containing
59% defibrinated ox-blood. The remaining half was further diluted in 9 c.c.
saline of which 1 c.c. was similarly plated. When milk:samples were
altered in appearance, the two saline solutions were made direct from a
“small quantity, usually about 01 c.c. of the material. The blood-agar
‘plates were incubated at 37°C. and, after 24-48 hours, the type of
hemolysis, if present, was observed by the naked eye and under a
magnifying lens. Two or three colonies from these plates were picked off
and were transferred to serum-broth, Those cultures were used for
subsequent inoculation of plain broth‘ tubes, litmus milk, fermentation
media, 1% glucose-broth and infusion-broth containing 1% sodiym
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hippurate. The plain broth medium was observed at the 24th hour to
determine the nature and character of the growth. Litmus milk at 37%.
was observed on the first, second and fifth day. The fermentation media
consisted of 1% peptone water enriched with one-tenth of its volume by
plain broth to which test substances were added to make the concentration
to 1 0% and the final pH adjusted to 7'2to 74, The final H.ion-concen-
tration in 1% glucose broth was observed after incubation for 3 days at
37°c. and was done by colorometric method. For hydrolysis of sodium
hippurate to glycocoll and benzoic acid, the cultures were grown for 3 days
in infusion-broth containing 1% sodium hippurate at 37°c.; thento 1 c.e.
of the clear supernatent fluid were added 043, 04, 03 c.c. respectively of
122 acidified ferric chloride solution. Results were not considered positive
unless a heavy precipitate appeared on the addition of ferric chloride;
when the Brst result was negative, the test was repeated at least once
again., For microscopical examination of incubated milk, the whole milk
was incubated for 18 hours. The incubated milk was thoroughly shaken
and a loopful (001 c.c.) was taken for preparation of the smcar, The
smears were air-dried and then immersed in Newman’s stain. After about 5
minutes, the smears were taken out and allowed to be air.dried before being
washed. After washing, it was again air-dried and then examined under the
microscope. The classification of streptococci was made juast on the same
lines as laid down by Dr. F.C. Minett in his report * Bacteriological
Differentiation of Mastitis Streptococci” read at the Twelfth International

Veterinary Congress.

2. Staphylococci :—The material was centrifuged, and the diluted
centrifugal deposit was sown on blood-agar successively. The first plate
was crowded with colonies and the medium partially or completely
haemolysed. Subsequent plates showed deep colonies which were
surrounded by zones of incomplete haemolysis upto about 8 m.m. in
diameter. In broth, they produced dense uniform turbidity. On the
surface of agar, the colonies were dirty-white. The litmus milk was
rendered acid; it fimly coagulated with clear whey. Acid was produced
in glucose, lactose and mannite, bat not in salicin. All of them were
coagulate positive using citrated ox-blood.

3. Baoillus pyogenes:—The character of the material obtained
from the case was a thick puralent fluid with putrid odour. Microscopi-
call.y.. the secretion showed enormous number of short, slender, gram-
positive bacilli. Blood-agar plates sown with serial dilutions of the
secretion showed, after 48 hours incubation, large numbers of small colonies
Surrognded by narrow zones of haemolysis, Two or three of these
colonies were picked off and put into tubes of serum-broth. Loopful of
culture from serum broth was implanted on the surface of the solid serum

which showed liquifaction at the point where growth had occured.

TABLE 1

-Reaction of Streptbcocci
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4. Escherichia Coli :_The case was a seriously acute one. Blood
agar plates sown with serial dilutions were 8 haemolytic with wide zones.
Tw.o or three colonies of blood-agar were transferred to neutral-red broth
which turned yellow. The litmus.milk was rendered acidic and contained
clot and gas. Acid and gas were produced in glucose, lactose and mannite
but not in salicin. V. P. was negative and indol production was positive:
The culture in plain broth gave rise to uniform turbidity with a somewhat
foetid odour.

Treatment :—Treatment was carried out in 33 clinical cases of
mastitis. There were 15 cows and 5 buffaloes in the acute stage and 8 cows

and 5 buffaloes in the chronic stage of the disease. As udder infusion, the *

following drugs were tried :—

1. Sugar-acriflavine solution-containing 20% household sugar with
acriflavine in the concentration of 1 : 1500,

2. uflavine solution (M. & B).—one tablet dissolved in 2 pints
of sterile distilled water (1:10,000).

3. Sodium salt of Penicillin.

4, Homogenised suspension of sulfanilamide in liquid paraffin.
The following technique was observed in giving udder infusion of
the first two drugs:-—

The udder was washed with E. C. lotion and dried; the affected
quarters were stripped and the tips of the teat cleaned with a swab of
cotton wool soaked in alcohol. The solution was injected either by the use
of a gravity apparatus ot by means of a syringe attacheq to the teat.sy.rphcem
inserted into the teat canal, 100 to 200 c. c. of th‘e solution was first mjett::at
and immediately removed as a preliminary washing.out process. ;I::: o
syphon was then re-inserted and the quarter filled wnh' t.he sol;l 1  rter
tension which would normally be present just be.fore x?nlkmg; tllcti((])n as
was then lightly massaged. In the case of cows in milk, theus%us"ipping
aliowed to remain in the udder for five minutes only- f'lr'h:’;: ngext oo oF
was then carried out and repeated 3 or 4 times Qally ;Jq o od out sftes
three days. In the case of dry cows the solution was strip .
an interval of 18 to 24 hours. o . .

Penicillin was given as udder infusion in the dlelozlgfy “:i u};ter.
The udder was washed with clean water apd thenddne Ofy Y i the
The affected quarter was stripped t0 its last w[lterile G S, was
beginning 50,000 Oxford units, dissolved in 40 c.c. { hon. > 3l
injected in each of the affected quarter (using the tea ;)’Pf S000 and in
syringe attached toit). The subsequent doses wnsx_ste of 30,0 s
some cases 23,000 units dissolved in 80 c.c. of stetile N. 8. S. anc e
repeated at an interval of 12 hours. The injected 501““0"‘ was left in s c
and diffusion into deeper paranchymatous tissue Wwas assisted by massag
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of the quarter for a short period of time. The total unit of penicillin given
in one affected quarter was 300,000, or sometimes 400,000 units.

Along with udder infusion, sulphanilamide and soluseptasine were
also given in streptococcal mastitis. The initial dose of sulphanilamide
given was 1 grain per pound body weight and was tollowed by one-third
of the initial dose every eight hours and was continued for 5 days.
Soluseptasine in 20% solution was injected in doses of 50 to 60 c.c.
subcutaneously for two days consecutively.

In the case of staphylococcal mastitis, Thiazamide in doses
calculated on the same basis as for sulphanilamide was given along

with subcutaneous injection of staphylococcal toxoid (when available)
in doses of 10, 15, 20 and 23 c.c. at two days’ interval.

‘ In addition to the above treatment for acute mastitis, fomentation,
application of emollient, frequent stripping and massage were done.

. From table I, it would appear that Penicillin was very efficacious
in cases of streptococcal mastitis: encouraging results were obtained even
with the administration of 2 lacs units. Sugar.acriflavine and Euflavine had
some discouraging results amounting to cessation of milk secretion in some
cases. In the opinion of the author they can be used only to sterilise

affected fibrosed quarters shedding mastitis organisms s
PP 0 as to preven
spread of further infection in the herd, P t the

Qontrol :—There appears to be no known reliable biological means of
prevention but much may be done towards prophylaxis by adopting such
preven Jaeasures as are adopted i i ious -
(ﬁsexasesss.m’ n% uees, : op iy .;t,ga,lnst infectious -and contagious

. € worthwhile to re
observations made by Minett (1939) that streptoeoml-mini:in et to e

. is H
due to the following facts .— contagious

(a) The disease spreads to the healthy ones when infetted cows: ars
placed in their midst,

(b) The spread of the disease can be prevénted by measures
designed to prevent milk-borne infections,

(¢) The fact confirmed by Stableforth (1938) that, in most of self
built herds, the infecting type of streptococcus agalactias is
exactly the same serologically in all or most of the cows.

Steck (1932) showed that a stage of “Cultural Latency” may be found
to exist in an infected herd when the examination of the milk by methods
capable of revealing even ns few as 2to 10 streptococci per c.c, may be
neg_ative for periods as long as 6 months. Moreover, there is also a stage of
“clinical latency” when the mammary tissue, though harbouring infections
may not manifest any clinical symptoms and the incidence of which is'
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TaBLE 1I
' i [
Particulars | Predominating | Tab, | Treat
of animals | clinical i Diag- | atment Results of the treatment,
treated. symptoms. j‘ nosé. adopted. T en e

1 Cow and |Acute stage quart-,
1 Buffalo ' ers swollen and
i painful  giving

., orange coloured

| fluid . secretion:

| very scanty, T

| 10310 101, & 1. {

f

i

|

Staphvlococcus
aureus.

|

Orally Thiazamide
with  subcutane.
ous inmjection ol
staphylococcal
toxoid.

Temperature became nor-
mal. In the cow, the
affected quarter dried up
and became function-less.
In the buffalo. the affect-
ed quarter became normal
with a considerable re-

duction in milk-yield.
(From 2 lbs, to only
12 oz,)

6 Cows and Acuie stagesgvart-
1 Buftalo., c¢r swollen, secre-
tion cloudy, {inid
containing clots
or clear yellow
serous fluid with
a few large clots.
On palpation, the
affected quarter

Streptococcus agalactize.

3 Cows and 1 buf-

falo were given
udder infusion of
sugar - acriflavine
and the rest were
given wudder in-
fusion of Eufla
vine,

The affected quarters of
1 cow of ‘sugar-acrifla-
vine group' and 2 cows
of ‘Euflavine group'’
became dry; the affected
quarters of 3 cows and 1
buffalo recovered with
some reduction in milk
yield,

[ —

[T

All of them recovered with -

restoration of mi!k secre-
tion but the thickening
of teat duct in the coW

“‘pcrsisted and its milk

yield was reduced,

3

None of the affected quar:
ters secréted normal
milk. But the shedding
of the mastitis organism
ceased in all cases in the
two samples taken at
fortnightly intervas.

el

was painful and
there was a fecl- ’
ing of hardness i ‘-
underneath  the :
skin, ‘
| 2 -
6 Cows and:Ditto, 1 Cow had, T . [’enicx.llm as udder
3 BBuffaloes. ' also thickening ofi % & | infusion, an
' the teat duct. | %5 | sulphanilamide
s orally,
I e d
! M L
i p @
8 Cows and {Chronic slage—-lhe‘ " Euflavine solution
& Buffaloes. | affected quarters. o ¢ | given as udder
were fibrosed &« | influsion,
partially or com: 8%
pletely. Theyweret 7%
giving not morel & & ‘
thana few c.cs| A °© [
of whey-like fluid. {
| sin,
Hence

detected only by laboratory methods.
required for control during the course o

measures.

a thorongh study i3

f application of preventive

In the light of the above, the following practical measutes wers

devised for trial{_

(1) Detection of cows most likely to spread infection and theit

treatmept_.

v

(2)
3)
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Treatment of fresh cases,
The removal and segregation of all infected stock eitherin a

separate milking shed, or at one end of the shed; the milking of clean
stack before the infected stock by a separate milker.

(4) The following geperal points of hygiene to be followed: —

()

Milking intervals to be regular and the same order of mikking

maintained.

(i
(i11)
(iv)
(v)
(vi)

(vii)

Over-stocking to be avoided.

Driving the cows over long distances to be avoided.

Inefficient and faulty methods of milking to be avoided.

Sores on teats to be properly treated.

[ll-designed sheds with slippery floors to be avoided.

Litters soiled by milk, either from rejected foremilk or other-

wise, to be properly disposed of.

o
{vin)
permanganate solution and then dried with a duster.

Just before: milking, the udders to be washed with Potassium
The milker's hands

to be disinfected between the handling of each cow.
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RABIES IN MONGOOSE
By
I M. BHATIA, L.V.P
Veterinary Assistant Surgeon, Dagshai, Stmla.

Occurence of Rabies in mongaose is very rare and has been un-
known in this country until recently. M. M. A. Abbasi (1943), Assistant
Surgeon, Samurala, reported a case of Hydrophobia in man developed
after about two months of a bite on the right ear by a wild mongoose.
The same mongoosc had also bitten a cow and it too died of rabies 12
days before the man fellill. The rarity of such cases make the following
instances worth recording. :

On 25th June, 1946, one Islam Din of Kanjrikot, a village near
Lahore, reported that one of his buffalo-cows was bitten by a mongoose
and desired Anti-rabic treatment for the same. On being questioned as
to why he suspected the mongoose to be rabid, he disclosed that the mon-
goose was unusually furious. He further added that there were many

mongoose in the vicinity, but they were never seen going wild or attacking .

men or animals, and that this particular mongoose was very furious and had
bitten one of the buffalo-cows. It also attempted to bit.e other menand
animals present there, but before it could do more harm it was destroyed.
As the dead body of the mongoose had been thrown away, no confirma-
tory tests for rabies could be carried out.

A similar case was subsequently reported from the Model»ffrowo-.
Lahore. In this instance, a mongoose was reported tf’ have erperged forp a
hedge on 8-12 46 and attacked a mali. The mali saved lnmgelf hfmgg
noticed it in time. After a while, the mongoose attacked another mals w do
also managed to escape the attack. On this, t_he mongoose rush.ed tow‘;teres
a pup, 6 months old, and bit it in the subma?clllftry region causing ba “eE
wound. The mali chased the mongoose but it dxsappea.red. Aftsr a gu o
minutes, it re-ap-peared and teased two buffalo-cows tied near by. . ne
the animals broke the collar rope, and so saved itself, but the other w;s
bitten by the mongoose on the left lip of the vulva causing a wound.f T :
mali attacked the mangoose but it again made good its escape. After .
short while, the mongoosoe was seen drinking water f"Pm a shallowbplt;
when it was over-powered and killed. All this happe.ned in aqd nea(r: zlal on
the bungalow of Mr. Sohan Singh, a student of Punjab Veterinary College,
Lahore. He brought the carcase of the mongaose to the College on the
following day.

At the college, the brain of the mongoose was tempyed and put to
biological and microscopical tests. The latter test was positive and & falrly
large number of Negri bodies was found,
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Biological Test :—A rabbit was inoculated subdurally on 12-12-46
with the brain emulsion of the mongoose. It showed definite symp-
toms of rabies on 3-1-1947 and died on 4-1-1947. Its brain was removed
and on examination was found positive for Negri bodies.

The buffalo which was bitten by the inongoase was given a full
course of Anti-rabic treatment from 12.12.46 to 23-12-46 but it developed
Rabies on 22-1.47. It was brought tothe Punjab Veterinary College
Hospital on the following day where it died on 24-1-47. Its brain was
positive for rabies on microscopical examination and also on biological test.

Discussion

Mongoose belongs te the order Carnivora and to the family Viver-
ridee, its zoological name being Herpestes mongoose. Although many
classes of vertebrates may be affected by Rabies, th= disease, for all practical
purposes, is considered as a canine enzootic. At Kasauli, in India, out of
22,519 human patients who required anti-rabic vaccination, 80% did so
owing to contact with dog, 18% with jackal and 0.3% with cat and wolves.
It is not mentioned anywhere if it ever followed the bite by mongoose or
any other member of the family Viverridee. [ see foot note. Ed. 1. v. 7.1 In
India, under village conditions, mongoose is quite frequently met . with and
perhaps comes in much greater contact with domestic animals than jackal,
wolf, fox, panther, etc. It is found in nearly all kacha stables and round
about the wells where animals are commonly kept in the villages. Its bite
on the large animals may, however, not be noticed. Thus, the danger of
Rabies is far greater from this animal than other wild animads. In regard. to
the mode of infection of the disease in this animal, it may be said that it
feeds mostly upon small mammals, birds and their eggs, reptiles, insects and
carci$es B Ehinikls’ * As is well known; -cartases of animals dead of conta-
gious and infectious diseases are indiscriminately thrown away in villages
to which the mongoose have an easy excess. Feedingon the brain, or
gutting into contact with the saliva of animals dead of Rabies may be the
ordinary routine of infection for this animal. Itmay also come through
the bite of other rabid animals like a rabid dog.

~ Uptil'now all measures adopted for the eradication and control of
rabies in this country have been directed towards the control of the disease
amongst dogs. They should in my opinion include mongoose also,

[Rabies in mangoose and cases of mangoose bites have b i i
already—Vide extract in I. V. J. Vol. IX No. 2, Oct. 1932, p, 159653. ‘l‘.e‘gf;%ed o India
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SULPHANILAMIDE -ITS USE IN FOOT & MOUTH DISEASE
AMONG CATTLE

By

F. C. BHUYAN, G.B.V.C.

Veterinary Assistant Surgeon, Nowgong, Assam.

A severe epidemic of I"oot & Mouth Disease broke out amongst
cattle in Nowgong town and surrounding villages in May and June
last.  That being a ploughing season, a great economic loss was caused by
this outbreak; ploughing operations came to a stand-still and milk in the
town became a scarcity, Cattle-owners flocked to the Veterinary Dispen-
sary daily in great numbers for treatment and advice. They were even

prepared to spend for any specific medicine for a speedy cure of their
caitle,

As Sulphanilamide group of drugs gave me excellent result in cases
of Rinderpest (which is also a virus disease) I decided to try this drug in
this disease as well. Accordingly, 75 cattle suffering from Foot and Mouth
Disease in the initial stages (showing a temperature of 103° F and above,
dribbling of saliva from the mouth and kicking of feet, etc.) were put
under this drug. The results were very encouraging.

The drug (Sulphanilamide—Veterinary M & B) was used in the
following dosage according to the size of the animals. Bullocks, weighing
abont 500 to 600 1bs, received 15 to 18 tablets, and calves, 3 to 4 tablets of
0.75 grms each 3 timesdaily, mixed with molasess or treacle. Sufficient
quantity of drinking water was allowed during the course of treatment.
In most cases, 2 to 3 days’ treatment was found quite sufficient to cure ailing
animals in the initial stage. The bullocks could be put to work in 4 to
5 days, while the milk-yield in cows returned to normal ,in 3 to 4 days.
Three of my own milch cows also got this disease, and they were cuted by
this drog in 3 days. In the initial stages, they were given 30 to 36 tablets
a day, in 3 doses, with treacle.

The drug was also useful in the secondary stagesand it cut short the
duration of the disease to a great extent.

Incidentally, I may mention here that three months later, all my 3
cows passed yellow urine which stained their hind quarters, thighs and tails
yellow ; there was also slight iceteric condition of m.m. of eyes and inap-
petance, but no rise of temperature. I got the blood of these cows, examined
by Prof. U. Nobindro of the Assam Veterinary College, who remarked
“‘blood smears showed no evidence of any protozoa and most-of the red

blood cells were crenated”, The cows were put on Calcium treatment and
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all the symptoms disappeared in a fortnight, The calcium treatment was
continued for a month. The blood was again examined by the same Pro-
fessor who reported the red cells to be quite normal,

I am not quite sure whether this sequelz had anything to do with
the administration of the drug and whether it had any delayed effect. I
shall be very glad if some of my professional brethren would enlighten me
on this point,

Remarks:—It is said that Sulphanilamide group of drugs have no
action on virus diseases, but in my experience 1 have not found it true., I
have successfully treated cases of Rinderpest with M & B 693, as recorded
by me in the Indian Veterinary Journal, Vol. XXII No, 3. 1 have also, as
mentioned above, treated 75 cases of Foot and Mouth disease with 95 per
cent cure in the initial stages.

My thanks are due to ‘Prof. U. Nobindro for kindly examining the
blood and giving me the results.

—

CYSTICERCUS CELLULOSAE
THEIR INCIDENCE IN CANINES*
By

D. KRISHNAMURTY, B.V.Sc,,
Madras Veterinary College.

Among the different animals that have been mentioned as the
intermediate hostsof Tnia Soliom Linnaus (1758), only the pig and the

dog~ean be 'definitely regarded as the intermediate hosts of this parasite

(Monnig 1947). While Cysticercus celiulose are encountered commonly
in pigs, their incidence in canines has' not been frequently -recorded. In
India, only a few records of the occurrence of these cysts in canines are
available, inspite of the fact that these animals have an easy access to
human excreta, particularly in the rural areas. The cystic stage of this
tape worm in dogs was recorded in Madras Province by Ayyar (1929) in
four autopsies, and later a reference was made to them by Rao (1934.) The

cysticerci in these cases were found in various organs including, in one case,
even the brain, : : v

In an attempt to study the incidence of these cysts,
made of 500 canine autopsies conducted at the Madras Ve
Hospital during the past five years.
Cysticercus cellulosw in them. The
cases would be found interesting.

an analysis was
terinary College
It was found that only 7 animals had
following detailed description of those

"Read at the Anpual Veterinary Conference of the M ‘
3 > 1 adra i i
8urgeons’ Serv:ce‘ Association held on 23-12:48. The sperci;eIY:tt:?ﬁ:i:gd ?saxstant
cases referred to in this paper were exhibited to the members gt the conferetnﬁcne‘ )the
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1. A brown Terrier dog was admitted on 24-2-1945, in the evening,
with the history that it had bitten two persons that day. According to the
owner, tb.e dog had not shown any signs of cerebral disturbances previously
and was in apparent good healtl, The case was admitted and kept under
observation for Rabies. The animal developed typical clinical symptoms
of Rabies and died on 26-2-1945. On autopsy, the outer surface of the
brain was found beset with a number of cysts; on section of the brain,
several more noted in the substance of the cerebrum, pons and medulla.
No cysts were present in any other part of the body. The cysts were iden-
tified as Cysticercus cellulosee. The smears and sections from the brain

were then examined for Rabies with positive results and this was confirmed
by the Pasteur Institute, Coonoor,

2. Ablack Cocker-spaniel bitch was admitted in the hospital on
12-7-1945 with the history that it was not taking its feed for the previous
two days, but was drinking water in plenty and licking mud. It did not
respond to the owner and was having a staring and anxious look, with
paralysis of the lower jaw. The tongue was hanging out and black in
colour. The case was kept under observation for Rabies. It died on
14.7-1945 after showing clinical symptoms of the disease. On autopsy,
several cysticerci were found on, and in the substance of the cerebrum
and cerebellum. Except for two such cysts in the peri-renal fat on the left
side, none were noticed in any other part of the carcase. The smears taken
from the hippocampus of the brain revealed negri bodies and this was con-
firmed by the Pasteur Institute, Coonoor.

3. A black Terrier dog, in good condition, was admitted on 3th
July 1944 with a high temperature. Later, the animal developed
albuminuria and nen-parasitic eczematous patches on the back and was
treated for chronic nephritis, The temperature was intermittent, the
eczema and albuminuria were persistent and the animal was going down in
condition in spite of good nourishment. At the request of the owner, the
animal was destroyed on 5-9-1944 and an autopsy was conductec_i. Several
Cysticercus cellulos® were noted in the muscula!ure of the limbs, bflclc,
loins, sub-lumbar, abdominal and thoracic regions. The myocardium
showed several of these cysts and two such tysts were noticed in the
cerebrum. No negri bodies could be detected in the brain smears,

. 4. Abrown Terrier dog about eighteen months old was admitted
into the hospital on the morning of 11-6-1948, with the history that it was
not able to see or hear well, and was also not ableto walk straight, The
animal was otherwise in apparent good health. It died the same after.
noon, On autopsy, five cysticerci were found in the myocardium of the
left ventricle and a heavy infestation of these cysts were noted both on the
surface, and in the different parts, of the brain and the commencement of
the spinal cord:  The brain smears were negative for negti bodies,
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5. An Alsatian bitch was admitted in the hospital on 7-12-1948
with the history that the animal was baving diarrheea for the previous
four days. It was in poor condition and died the same night. An autopsy
was conducted and four small Cysticercus cellulose were detected in the
myocardium of the left ventricle, A few cysticerci were present in the
substance of the brain tissue and the musculature of the cervical region.
The intercostal spaces showed several of these cysts. Impression smears
from the brain wete negative for Rabies.

- * 6. Another Alsation slut, aged about four years, was admitted on
25-12-1948 with the history that the animal littered about six months pre-
viously and was gradually getting thin since then. Intermittent fits com-
menced about a month back and these increased in frequency. On
26-12-1948, the animal was walking with a staggering gait, was circling on
the left side and was falling down on a side. Although there was a tem.
porary alleviation of symptoms during the next few days, the animal had
a violent fit on 2-1-49, knocked against the kennel-wall and died at*10 a.M,

On autopsy, two cysts, each about the size of a small play-marble,
were detected in the cerebrum — one, in the left lateral ventricle and the
other in the substance of the brain at the posterior aspect of the right
hiemisphere. The ventricle was distended with about 100 ¢, c. of clear
cerebro-spinal fluid. The cysts were identified as Cysticercus cellulosce.
Impression smears from the hippocampus of the brain were negative for
negri bodies. No cysticerci were detected in any other part of the body.

* 7. A Dachsund bitch about two years old was admitted on 13-2-1949
with the history that the animal was not doing well since the previous day,
showing weakness of the loins, and was having a staring look. The animal
died on 17.2-1949. On autopsy, a single cyst identified as C. cellulosat was
noticed in the right lateral ventricle blecking the passage of the cerebro.
spinal fluid. The ventricle itselt was distended with cerebro.spinal fluid,
Impression smears from the brain did not reveal any negri bodies.

Discussion

It would be seen from these seven cases that the tysticetei
were detected only during necroscopy and that no typical clinjcal
Symptoms, characteristic of their infestation, could be noted during life
in spite of the presence of even numerous cysticerci in the brain of four oé
them. Inall the seven cases cysticerci were detected in the brain, but
only five animals showed symptoms of cerebral aberration. In tw,o of
these five cases, there was the co-existence of Rabies to account for the

nervous symptoms, while in the other three, there were no such complis
————— _
—

*[These two cases were recarded since the presentation of the

9

paper at the conference]
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cation and therefore the cysts were, in all probability, responsible for the
syndromes cxhibited.  Although Monnig (1947) states that ‘dogs with
cysts in the brain may show symptoms resembling those of Rabies' [and
this was evident in the one case recorded by Ayyar (1929) ], yet it would
appear from the cases detailed above that these clinical manifestations
were not a constant featurc of their infestation, and that a careful differ-
ential diagnosis for Rabies should be attempted. All the seven cases cited
above were well-bred dogs, carefully looked after and nourished, as they
belonged to rich owners in the City of Madras, and as such, they may have
had very little opportunity ot ingesting human excreta. Judging from the
dictary habits of canines in India, particularly those in rural areas, where
the chances of contamination of their feed with human excreta are not
remote, the incidence of C. cellulose ought to be greater than has bt.aen
recorded so far and they should be carefully searched for while conducting
autopsies on canines, A systematic autopsy of canine carcases by th?
field gtaff is likely to throw considerable light on the different gspec(s of
this disease as well as on other conditions which are so far described as of

rare occurrence.
Summary

In this paper seven cases of cysticercosis in canines due to

infestation ef cysticercus cellulosce have been described, All of them

showed the cysticerci in the brain while in four of them, the cysts werc

d in the myocardium and skeletal musculature. Two of these cases

e . .
not ies and succumbed to it while there

ini ‘ S Rab
showed clinical symptoms of : ;
were numerous cysticerci in the brain. These findings suggest the neces.

sity for evolving methods for conducting differential clinical diagnosis of
this discase from Rabies.
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IRGAFEN—A NEW SULPHONAMIDE FOQR
VETERINARY PRACTICE*

By

CarT. G. A. SASTRY, B.V.Sc.,
Veterinary College, Madras

IRGAFEN, N_—3, 4-DIMETHYLBENZOYLSULPHANILAMIDE, is a
white tasteless powder with a melting point of 222°C. It is slightly
soluble in water. Its sodium salt dissolves in water to the extent of 6%.
The solution of 5g sodium salt in 100 c.c. of water has a pH. of about 86.

Irgafen was tried by me in various affections of our animals
wherever Sulphanilamide therapy was indicated and I have come to the
conclusion that it isa very useful and reliable sulpha drug. Though I
have had, no sufficient opportunities to compare its advantages and
efficiency over other sulpha drugs, as is claimed by the manufacturers, I
can yet say that it is at least as efficacious as Sulphathiazole.

I tried this drug in bacterial gastro-enteritis of 6 dogs and a cat,
in pyrexia of bacterial origin in 6 dogs, pneumonia in a couple of calves, in
the febrile stage of distemper of 2 dogs and in a septic compound fracture
of a dog. Due to nonavailability of a standard dosage for this drug in animals,
the dosage adopted by me was that similar to Sulphathiazole—wviz. 1 grain
per 1 Ib. body weight, though it is stated for men that *as a rule the total
dose of Irgafen required for a course of treatment is about 50% smaller
than of other. sulpha drugs”. In the pyrexial stage of an acute case of
distemper, I gave an initial intravenous injection of Scc of 59 Irgafen
solution and maintained the concentration of the drug by oral administre
ation. The high temeprature of 104°F came down to 101°F the very next
day.

As every one of you is quite conversant with the progress of the
various diseases under sulpha drugs, Ido not propose to dilate on that
aspect. Theaim of this article is only to intoduce this new drug which
has been found to be better than other varieties in medical practice,

The advantages claimed for this drug over other sulpha drugs are :—
(1) that “Irgafen is very readily absorbed by the intestinal tract but is
excreted at a much slower rate, Therefore high concentrations in the
blood are obtained rapidly and are maintained for considerable time. The

blood level after the administration of Irgafen i : .
; tw
Sulpbathiazole and lasts much longer, ° ¢ 's twice as high as after

*Paper read at the Provimcial Veterinar C

) onfere

auspices of the Madrag Veterinary Associationyin Septenll“ggrhle&?l& 3 Madras under the
R v . .
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“Our clinical tests show as their most characteristic feature 2 high
concentration in the blood which is maintained far longer than usual and
permits in the majority of Coccal infections treatment with lower dosages

and therefore a smaller quantity of this preparation than other sulphonami.
des is sufficient for the treatment’

. (2) that the concentration in blood can be maintained at the desired
height by small doses of Irgafen given at long intervals.

(3) that “the excretion of Irgafen is very slow but reachesa high
percentage, upto 95% of the ingested dose being excreted by the kidneys.
A very low. percentage of Irgafen only is converted into the acetylated
form. This is of great importance with the regard to the activity of the
drug, as well as to the possibility of formation of crystals in the urinary
tract”. Due to the favourable solubility of Irgafen in its free and
acetylated form in the urine, the fear of the formation of urinary crystals
need not arise.

(4) that “Irgafen is less toxic than Sulphathiazole and Sulpha-
diazine” The toxicity of its sodium salt is about the same as that of other
sulphanilamide compounds.

(5) that “the action of Irgafen against penumococci is Spec.iﬂc
and superior to that of Sulphathiazole and Sulphapyridine and against
streptococci and B. coli, it is at least as potent as the best sulphanamides
actually in use™

“Experimentally we found it highly efficacious against pneumococcl;
it had a good action on Streptococci and B. coli ar;d. lastly, prophyla'ctu.c
action against pneumocaocci after administration of single doses. ’I"hxs is
due to the maintinance of the concentration in the blood for a sufficiently
long period ",

And lastly (6) that where other sulpha drugs failed Irgafen
yielded good results.
Conclusion

Ir equest the fellow practitioners in the field to give a fair tna! to tlus
useful drug and record their observations. Iam grateful to Sri dS('i t(;
Mudaliar, Principal, Veterinary College, Madras, for facilities afforde -
try this drug in the College hospital, to Mc. Berte D’ Souza, Lecturer L
Medicine, for his enthusiastic encouragement and guidance i these fzn
and to Sri M. S. Ganapathi of the Department of Medicine {for hlsd efor
interest in this drug. I am thankful to Messrs. Raka Corporation Ltd.
their supply of this drug.

REFERENCES
1. J. R. Geigy. S. A, Irgafen .
% Otto Gsell Journal Suisse De Medscine (Translation)
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A ssocintion News
THE BOMBAY VETERINARY MEDICAL ASSOCIATION

The 27th Annual General Conference of the Bombay Veterinary
Medical Association will be held on the 14th and 15th  April 1949 at the
Bombay Veterinary College, Parel, Bombay. Hon'ble Dr. M. D. D. Gilder,
B.A., M.D., F.R.C.S., Minister for Health and Public Works, Government
of Bombay, has kindly consented to inangurate the conference,

Dr. L. Sahai, M.Sc., M.R.C.V.S., Director of Animal Husbandry
and Veterinary Science, Bombay Province, has kindly consented to preside
over the deliberations.

Members are requested to contribute papers and forward them
to the Honorary Secretaries, Bombay Veterinary Medical Association,
Bombay Veterinary College, Parel, Bombay, before the 7th April 1949.

S. G. KSHIRSAGAR, D. S, Laup,
M. R. REEKAR, President.
Hon. Secrelaries.

P

Gollege News
EXAMINATION RESULTS
MADRAS VETERINARY COLLEGE"

The following candidates have passed the Final Diploma (G.M.V.C.)
Examination of the Madras Veterinary College, held in March 1949:—

1. Gursaran Lal 19. Sivasiddalingiah, T, G.
2. Bhaskaran, R. 20, Krishnan, K. S.

3. Srinivasa Rao, N. 21. Rajamani, S:

4. Venkatasubba Rao, K. 22, Subbarao, P. V.

5. Krishnamurti, S. 23. Mahmood Ahmed.

6. Krishnmurti, U. S, 24. Rajendran, E. L

7. Sivasubramanian, M. S. 23. Prakasa Rao, T. V. S.
8. Madhavakrishna Reddi, A 26, Sibakumar Misra.

9. Ramamurti, J. 27, Siddappa, T. N.

10, Vittal Malli, K. 28. Kesavan, V, P,
11. Kulanand Pyrohit 29, Krishnamurti, P. S.
12, Krishna, V. S, 30. Subba Rao, V. V.

13. Gopinath Nayar, P, 31, Rama Rao, W,

14. Subba Rao, T. - 32, Suryanarayana, V.

15, Ramana Rao, N, V, 33. Sankaran, K,
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16, Veeradimmiah, D). K, 34 Natarajan, M.
17. Anjancyalu, V. 33. Lakshmikantha Rao, K.
15, Ramachandran, A, S. 36, Venkatasubramanian, T. K.
Vepery, Madras . 5. V. MupaLag, c.M.v.C.,
Dated 26th Maych, 1949

Principal,
BENGAL VETERINARY COLLEGE

List of students who have passed the Diplomma IExamination
(G.V.Sc.) of the Bengal Veterinary College for the session 1948-49,

{ Arrange in order of merits)

1. Chhaganlal Morarbhai Pancholi 16, Shyama Pada Chakraborty
2. Rabindra Narayan Deb 17. Kali Kumar Mukherjee
3. Ajt Kumar Chowdhiwuy 18, (a) Saroje Kumar Mukherji
4. Sudhir Chandra Roy {b) Monotoshr Kumar Bhattacherjee
5. Velupillal Sappiah Thambiavyah 19, Suryya Kanta Saba
6. Bhuma Ranjan Mukherjee 20. V. Rama Row }
7. Sandipan Chandra Pradyot Kumar Karmakar
8. Digbijoy Lahiri 21. Amal Krishna Banik
9. Amita Kumar Putatunda 22. Satya Ranjan Biswas
10. Goura Hari Das . 23, Satya Nanda Banerjee
11. Santi Moy Basu 24. Upendra Nath Chakraborty
12. Ahmad Nabi Kazmi 25. Hirendra Nath Ghose
13. Rajendra Mohan Ghose 26. Bhupesh Chandra Das
14. Bijoy Kumar Mukherjee, 27. Amal Ranjan Gupta

15. Muallick Mohammed Ahmad Khan 28. Manindra Nath Roy

Calcutta } K. C. MUKERJEE.

Dated 4—4—1949. Vice-Principal-in-charge.

—————

News
NEW TRYPANOCIDE DISCOVERED

Although it is as yet tao early to be able to decide the full technical
potentialities of ‘Antrycide’, the new trypanocide, whose discovery, by
Imperial Chemical Industries was announced recently in England, neverthe.
less the preliminary data available shows beyond all doubt that the drug

marks a new departure in the vetecrinarians' long struggle against the
trypanosome. ,
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Ever since Grifith Evans discovered the first trypanosome in India
in 1880, biologists, chemists and veterinarians have joined hands in an
attempt to find a complete answer to the cure of trypanosomiasis and

the protection of susceptible animals against the heavy losses caused by the
disease.

The fact that the prefliminary research on ‘Antrycide’ was carried
out in England and the initial field trials conducted in East Africa and the
Sudan will not blind veterinarians to the important applications that
‘Antrycide’ will have throughout the Indian sub-continent. ‘Over four years'
intensive research by an I.C.I. team of workers was needed before this new
heterocyclic chemical compound was isolated in sufficient purity to warrant
extensive field trials throughout the endemic areas of Africa. This research
team was headed by Doctors Davey and Curd, who were awarded
the 1948 Gold Medal of the Society of Apothecaries for the discovery of
‘Paludrine’, Dr. Curd’s death, at the age of 39, as a result of a train
accident last November, is a great loss to science in general and to
veterinary protozoology in particular,

Trials in Last Africa and the Sudan have proved that possibly a
single treatment of ‘Antrycide’ will cure cattle of infection by T. congal.
ense and T, vivax, the two worst forms of the disease found in Africa and
which is spread by the Tsetse.fly (Glossina sp.) It has also been shown to be
successful against infection with T, brucei in cattle, horses

) and dogs),
against T, evansi (in camels) and T. sémice (in pigs),

Lxperiments, still proceeding, have already shown that ‘Antrycide’
may also be used to immunise cattle against various forms of the disease,
1t secures prote(?tion aga'inst T, oongolense for six months, in the majority
of cases. Certain cases in which the disease recurs after four months are
now being studied but there are indications to show that they may be
expected to respond to a second treatment.

Cattle protected against T, vivax have in most cases remained
immune for four to five months. Preliminary reports indicate that protec-

tion against T, evansi does not offer any difficulty though fuller details arg
awaited,

Itis realised to be of the utmost im
immunity shall be precisely determined so tha
whole Surra season shall be adequate.

portance that the period of
t protection throughout the

The fact that ‘Antryéide’ hasno toxic effects s a very big advanc
on all trypanocides so far available in which the toxic margin has alwa .
been very narrow. No undesirable effects, either local or general aY:
produced in the animal under treatment, and indeed, the administrati’on ;f

the drug is so sim_ple and safe that the livestock owner is able to give th
drug after simple instruction from a veteriparian, ' 8 ¢
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Research and Development :-_An interesting story lies behind the
development of ‘Antrycide’. The first stage in its evolution was the
discovery of a great number of entirely new synthetic chemical compounds
of a type likely to be effective against the trypanosomes, Tests on mice
produced many failures until one was discovered which had a slight effect
on the disease. This was named M.7555. Chemical steps were then

devised to isolate the active ingredient and to purify it into a more potent
form.

Having achieved success in the laboratories, the 1. C. I. team were
then faced with the difficulties of field trials under tropical co'ndit.lonS-
Trypanosomiasis does not exist in Britain and the risk of introducing it for
experimental purposes even under the strictest precautions was one that
could not be faced by I. C. I. or the Government.

i i re
Accordingly the enlire laboratory equipment aud personnelk\;;eial
transported to endemic areas of Africa and the Sudan w!lere the So o
Veterinary Service placed all their facilities and co-operation a.t the l.:ﬁttee
of the visiting team. The Tsetse-fly and Trypanosomiasis Comesmb”.
of the Colonial Office afforded willing help and laboratories werren e to
gshed in Khartoum, Nairobi and Entebbe in. Uganda. Tl}e tt.‘.a "he worst
face more than the normal scientific difficulties whgn working in e was
disease areas. The practical problem of roundmg up c;g bc:asts- On
complicated by the constant need to protect them against wxh e wete
ion in Kenya some of the Masai people—famed lion hun! e
D hem ! i before the completion o
i k attle from being devoured befor ( heraing
hired fo e Thi i ted on another occasion, by a charg
experiment, which were interrupted,

rhinoceros.
cattle succumbed to

d East Coast fevers
ories, bl{t
d until

Further difficultics were encountered;vhen :estn
; -and- th, rinderpest a
diseases such as foot-and-mouth, . ; o
?f:::e and voracious ants devoured the mice used in theklab:;tinue
despite all these difficulties and disappointments the wgr ‘Z rycide was
the ealier promise of the new drig W‘ES ff“")' cofn‘tir;;zn.osomiasis encouu-
i ion for all forms of tr
shown to have curative action | o ala,
tered, not only in cattle but also in horses, camels and other anim

Although ‘Antrycide’ has not yet been tested against humaqnstl::;‘tf;g‘
sickness, this application is no doubt well borne in mind by those 1 e able
but this disease is of less significance today when drUgs are
to combat it and methods of diagnosis have greatly improved:

Samples of the newdrug will at fiest be limited. Its use me;l::
intitial studies, will be confined to Government Veterinary depal;mxists
particularly in Kenya, Uganda and the Slxqan wliere urgent nee e .
and where enperts are already familiar with the new technique,

uawerd
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hope that supplies may soon be made available to us to enable field trials
against T. evansi infection in all its forms ® be conducted in animals
in India,

IMPERIAL CHEMICAL
INpUSTRIES (INDIA) LTD.

Calcutta 1.

18, Strand Road.}
January 18, 1949,

Gorrespondence
ANNUAL ALL.COORG CATTLE SHOW

(From otr Correspondent)

The All-Coorg Cattle show was held this year at Ammattion the 23rd
February 1949 in the school play ground. There were more than 450 head of
cattle, All classes were represented. The response in sending animals from
all divisions, except Fraserpet, was encouraging.

Sardar Bahadur Sir Datar Singh, Vice-Chairman, Indian Couneil of Agri-
cultural Research, who kindly responded to the invitation presided and distributed
the prizes. He arrived along with Dr, Zal R. Kothawalla, Dairy Development
Advisor to the Government of India, and Mr. Sundaram Iyer, Agricultural
Officer, Madras, when the show was in ful) swing, and went round the show and
the exhibition stalls making detailed enquiries. At the assembly thereafter at
4 p.m. he was welcomed by the President Dewan Bahadur C.T, Mudaliar, B.A.,
the Chief Commissioner of Coorg. After distribution of prizes, the Vice:
Chairman of the Indian Council” of Agricultural Research in his concluding
remarls spoke about the importance of an adequate milk supply and expressed
his great appreciation for having got up the show successfully, He congratys
lated the Chief Commissioner and Veterinary Officers and said that on behalf of
the Central Government, he would be extending all possible help. He wished
all success and hoped that the show would grow from strength to strength. '

As an adjunct to the show, the authorities of the Dairy,
Agricultural and the Health Department had kindly put up very instr
bition stalls. It would have beeq better if
arcangements to put up exhibits connecte
Fodder Officer could have taken the oppor
preparation of silage.

Veterinary,
uctive exhi,
the Veterinary Department had made
d with artificia] insemination, The

tunity to conduct Propaganda on the

The response from the local Government and the Pubiic to aﬁ appea
for subscriptions and donations for the4award of prizes was alsg encouraging
With similar response from the Centre, it is h !

J oped that a bett
put up next year, er show could by

STt i,

1o



SEWAGE FOR INCREASING MILK PRODUGTION
-
Strictly speaking there is nothing in the universe that can be ultimately
aste. liverthing under the sun can be made useful to man in some
if only one knows how to utilise them scientifically and economi-
e can find that even the essential necessities of

classified as w
way or other,
cally.  On close observation, on
life can be produced from wastage and refuse.

‘I'he I’remier of Madras, speaking at the recent Municipal Chairmen's
Conference, rightly pointed out that an organised sewage aud refusal disposal
system will help the growth of more fodder, the raising of better cattle and
crops, better milk-supply and eventually better citizens. This valuable sugges
tion of the Premier was very timely and will, it is earnestly hoped, open the

eyes of the authorities concerned.

My intention in this small article is to show how the Madura Municipality
is successfully utilising the sewage for the growing of fodder for cattle which, in
turn, has helped in increasing Milk production.

The Madura Municipal Sewage Farm is located in the village of Avania-
puram four miles from Madura City. It is an extensive area comprising of about
153 acres, of which 113 acres have been provided with under-ground drainage.
comprising a series of long earthen ware pipes, one foot long and three inches in
diameter, laid at a depth of 2—4 feet below ground level, This is more or less
a sort of filter bed. The lands are divided into longitudinal plots of 66 feet in
width. The sewage of the town is collected through underground sewers and
pumped to the farm from the main pumping station, to which a major part of
the City sewage is directly counected, and from five sub-stations. About two
tnillion gallons of sewage are received at the Farm now through a 24 inch cast:
iron pumping 1aain, At the farm, the sewage is flooded on the surface in con-
venient sized beds (each bed measuring 12.1/2 cents to a depth of 2-4 inches.
'I‘}'le sewage perculates through and the effluentis collected through the sub

';0;:] pipes and allowed to flow outside the farm limits for the use of paddy
ields.

This'farm has been in existence for over 20 years and is considered as
one of the biggest in South India at present, Guines-grass is grown on 90 out
of 113 acres under irrigation and, on an average, 9-10 thousand tons of green
grass are produced yielding a revenue of nearly a lakh and ten thousand ritpess
8:: 3'veha;l.e C??V;nt:gﬁ};re tons of grass are being cut every day and distribtited to
i annasyth ur %ck gleu'ts to feeding milch cattle; and they are sold at the
o oy evI:) ‘;m ehof ten poupds. Nearly thousand animals can be
method of disposal o‘f :a ; animal is given only a bundle, Thus by this
simultaneusly oo | ewage and grass cultivation, two things are achieved

wealth, and the other health for men and animals:
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The main advantages of this method are :—
1. Effective disposal of sewage and consequent improvement of the
sanitary condition of the town.

2. Addition of a substantial revenue to the Municipality by making
wealth out of wagte, bl

3. Supply of fresh green grass to cattle which are so badly in need of it
throughout the year for increased production of milk.

Independence of our country has thrown additional responsibilities and
difficulties on the shoulders of our revered leaders who have already taken up
various schemes of far reaching importance with a view to solving the
various wants of our people. As regards milk production, the latest one taken
by the central Government is a five year plan for the development of dairy
industry. ‘The mainaim of this is to increase the over-all output of milk produc-
tion by 758000 maunds of milk so that we may be able to add atleast a pound
of milk in our daily diet to meet the nutritional requirements. If this scheme
is to be speedily and systematically worked out all over India—particularly in
South India—cultivation of grasses like guinea grass should be undertaken in all
Municipalities as is done in Madura. Then the day will not be far off when our
country will be able to produce plenty of clean milk for the use of our poor
citizens.

It is therefore one of my suggestions that all the Municipal authorities
should follow the good example of Madura Municipality.
1 cannot close this small article without expressing my sincere gratitute

to the Superintendent of the Farm Mr. Kandasami, B.Sc. (Ag.)y F.R.H.S,
who has taken all the trouble to take-me round the Farm and explaining every-. ‘

thing in detail,

Madura, }
L]

3-11-48, M. V. PiLLAL, G.B.V.C.

Watrvact

USE OF CITY SEWAGE FOR CULTIVATION
EXPERIMENT To BE MADE NEAR VANDALUR

A echeme for the maximum utilisation of the Madras City sewage as
manure for large tracts of cultivable land now lying waste near the cit wa!
discussed at a Compost and Cattle Salvage Conference held here on Maryh 29S
Sardar Datar Singh, Vice-President of the Indian Council of Agriculture o id '
qver the Conference which was attended by Mr, K. Madhava Menon, IL\)/Itiensilst:(:'

] - ; v ’
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for Agriculture, Madras Province, and a number of top-ranking officials the

Agriculture, Development and other Departments of the Government of
Madras and of the City Corporation.

Commending a plan suggested by the Central Government’s Compost
Development Officer, Dr. C. N. Acharya, to bring an area of 2,000 acres adja-
cent to the City under sewage cultivatfon, the President said; “Madras City is
producing about 27 million gallons of sewage per day, which at present is let
into the sea, which means the waste of not merely so much water which could
be utilised for purposes of irrigation, but also nearly 2000 tons of nitrogen con-
tained in the sewage, equivalent to 10,000 tons of ammonium sulphate, valued
at Rs. 30,00,000 per year. There is plenty of suitable land available in Madras,
out of which about 10,000 acres could be brought under sewage irrigation’ and
made to yield an extra 5,000 tons of foodgrains.”

It was agreed at the Conference that a fresh scheme on the subject might
be prepared after examining the possibilities of sewage irrigation in an area
near Vandalur to the west of Madras City. It was also proposed that the possi-
bilities of growing fodder under sewage irrigation might be examined and that
the problem of salvage of dry cattle anddairy colony be taken up as part of
this more comprehensive scheme. The successful manner in which sewage
irrigation has been established in Madura was referred to in this connection.

Legislation was proposed at the Conference to enable Government to
oblige the Municipalities to convert their refuse into compost manure. The
Conference also supported the action contemplated by the Government of
Madras to appoint a Provincial Biochemist in general charge of t!le compf)st
schemes. As against the present production of compoast in the province, which
is nearly 1,00,000 tons per year, it was decided to raise the target to 2,00,000
tons during 1949-50, as recommended by the Central Manure (Compost) Deve-
lopment Committee at its second meeting held at Jaipur in December last. It
was revealed at the Conference that, in this pgovince which had more than 1,000
towns with populations of 5,000 and above, it would be possibie to prepare
about 10 lakhs tons of compost manure per year which would increase food
production by 10 to 15 lakh maunds per year.
ted by the
he scheme
of 44,000

On the subject of the village compost scheme a note submit
Compost Development Officer estimates that in the year 1948-49 t
has been tried in 4,000 village in the Province with a total production
tons of manure,

*““There are in all 34825 villages in the province,” continues the Note,
“and it is necessary that a proper scheme should be worked out which wou}d
ensure the collection and utilisation of the whole of the waste material avail-
able on the farms and villages. The 34825 villages contain about 370 lakhs of
human beings, 225 lakhs of cattle (cows, bullocks and buffaloes) and by propet
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utiligation of the waste material available in the above population, it should be
possible to prepare neatly 500 lakhs tons of meanure per year in the villages."”

It was stated at the Conference that a Special Agricultural Officer had
been deputed to visit all the Municipalities in this Province in connection with
the Compost Development Scheme and submit a full report to the Govern.
ments,

“The Hindu ", 1—4—49,

Review

PREGNANCY DIAGNOSIS TESTS: AREVIEW. By A. T.
COWIE, B.SC., M.R.C.V.S., Ph.D. Joint Publication No. 13 of the Common
wealth Agricultural Bureaux, Great Britain. 1948. Price 13s.

During the last few years, quite a volume of literature has grown on
the various tests employed in the detection of early pregnancy in animals,
and the clinician as well as the Research worker has been hard put to it in
getting at the latest and reliable methods for his information and guidance.
Consequently there has not been a correct appreciation of these tests and
the Laboratory worker and the clinician were going in their own waw, each
relying on his own methods. This has been unsatisfactory as, in the early
stages of pregnancy, neither the clinical methods nor the laboratory methods
could be said to be infallibble. A combination of the methods is the most
desirable approach and we therefore, welcome this  publication of the
Commonwealth Agricultural Boreaux. This handy volume contains a
review of the various tests employed in the detection of early pregnancy not
only in animals but also in women, although the clinical methods of the
latter are omitted. The tests have been classified *according to their
basis puhormonal, enzymic, other bio-chemical, immunological and
physiological phenomena ", with an assessment of their ‘accuracy under
different conditions and for different species’.

We are sare that this review would be a great value to the members

of the Veterinary profession engaged in general practice or in research
work, .
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PHENOTHIAZINE

Originally prepared in Great Britain in the
research laboratories of 1.C.I., ‘Phenovis’
is now established as the best anthelmintic

FOR INJECTION

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

" Vitamin B-Complex in
distemper prevents complications particularly the ner-
vous form, and the whole course of the disease is

for sheep, goats, cattle and horses. It is favourably influenced. _ -
most conveniently given as a drench,
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made by mixing ‘Phenovis' dispersible : :
powder with water, or the powder may T.C.F. KUBISMIDE .
be mixed in the food. This last method KURCHI BISMUTH IODIDE '
is most convenient for dosing horses. ‘ For therapy of intestinal disorders, to be given in half
tablets or less according to body weight, in a bolus.

PACKINGS
Cartons of 30 grammes — Tins of 11b.and 7 Ib.

| R T-C.r. BISMUDERM
‘Phenovis’ literature and further infor- A dry dusting powder, for skin affections and wound
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Plated and import
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The Sunbeam Surgical Company:

FACTURERS OF MODERN HOSPITAL EQUIPMENTS
CIALISTS IN VETERINARY, ANIMAL HUSBANDRY
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For Passive Immunisation

TETANUS ANTITOXIC SERUM
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YI)Q /‘N’2 ""{f“\ For Active Immunisation
/ TETANUS ANATOXIN
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. De. PANGAL'S
N\ VETERINARY INSTITUTE

26, WALLAJAH ROAD
MOUNT ROAD,

MADRAS, 2.
A Few of Dr, Pangal's specialities to all
Lovers of Horses, Cattle and Dogs.

1, “Race Harse Brand” Equitone. A valuable Blood Tonic and

conditioner for Race Horses, Polo Ponies, Hunters, etc. Quite indispensable to
keep the horses in hard work always fit.
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Price per 2 10, tin Rs. 8.

7, “Tendon Lotion” Far Inflamed and Sprained Tendous, Ligaments
and joints in Horses, Price per b, bottlc Rs. 2.

3. *Electric Mange Cure” An excellent remedy for all ¥fds of Mange
and is 7 specific for Follicular Mange,  Acts like magic.
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Brice per hottle R 2.
i 4, *Scented Pulvex”. Tick specific. A wonderful Tick distroyer. !
i Pyice per tin Re. 1-3 {
} 5, ' Canatone® Vitamin Mineral Food for dogs. ‘ ’
. Price per T3 1b. tin Re. 1-8. o
‘ 6, "Gough Elaatuary ¥, A Specific for Cough and Catarch in Horses, ' L
Price per t. Rs. 8. {
i A gyvotona . Bea‘i TO“}:;E&“{,@F for cattle containing Minerals and f
< Vitaming, Price per 2 1, #in Rs. 2. e
2 8 " Ma}mgﬂ Dressing™ A specific for all kinds of Mange, i
3. Price per big bottle R8s, 8.  Small bottle Re. 1.8,
§ o Bn Pangal's Resolvin’' Indicated in ahsorbing—without fiving— i
f iphms Ring bones, Spavins, Enlarged Joints, Sprained Tendons and
J Ligaments; and cures Sore Shins, Capped Elbows and Hocks.
’ Price per 4 oz, boitle Rs, 8, 2
< 16. * Dhum Dhum . A specific for I)hum i, heavy b @
.‘.. common in horses. Acts like magic. T v breathiog so |
i Price per 2 Ib. bottle Rs, B. T Ib. bottie Rs. 3. 1
T
i 11. Anodyne Pasts for Horses.—Indicated in treatin 1 3
i inflamed tendons and ligaments (Work not disturbed), 1§ swollen somts, !,
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‘M&B 693 and ‘Thiazamide *—highly potent
compounds within the systemically dceivz grovp of T
sulphonamide drugs—merit special consideration 1 T, ——

the trestment of generalised bacterial infections, in

which they have proved to be consistently effective.

accepted by the veterinary pros  — —— - T
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| tract. Compared with —— T
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infections of the Intestina

other sulphonamides the amount sbsorbed 18

remarkably smail, permitting maximum drug.cens .. . T T — e
jre of Infection. ﬁ |
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inary Department.
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