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of Tropical Medicine, Calcutta. .
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of Rescarch and Health, Directorate-General of Armed Forces
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. K. S. Viswanathan, B.A., M.B.B.S., B.Sc., M.P.H., Director of Public
Health, Madras.

. K. L. Wig, M.B.B.S., M.R.C.P., M.R.C.S., Professor of Medicine,
Medical College, Amritsar.

Dr

Dr

Secretary.

.'C. G. Pandit, M.B.B.S., Ph.D., D.P.H., D.T.M,, F.N.I, Secretary,
Indian Council of Medical Research, New Delhi.
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II. Malaria,

Lieut.-Colonel Jaswant Singh, Dwector, Malaria Instute of India,
Delhi. (Chairman).
D A C. Ban:rjea, 31, Station Road, Lucknow,

Major-General 5. L. Bhatia, Chairman, Pharmaceutical Inquicy Com-
smittee, New Dethi.
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Y. Nutrition.
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Bombay.
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VI. Clinical Research.

Dr. V. R. Khanolkar, Director, I;xdxan Cancer Research Centre, Tata
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T‘ABLﬁ I1.

Passive immunity tests of cholera vaccines.

Lxperimental animals, :Swiss mice, 17 g.!to 22 g. in weight.

Immunizing dose given mtrapentonea]ly 4 hours before challenge in a volume of 0-2
c.C. . i ol . H I

) . 4 :

Challenge -dose given mtraperxtoneally in a volume of 0°5 c.c. in § per cent mu_cxmzed
suspension. . T .- . ‘

Period of observation, 72 hours R L

1
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for type specificities and keeping ‘qualities. No difference in titre between
the samples or between the original tests carried out four years ago and
the renewed tests were noticed. The sera Lcep up their agglutinating
capacities satisfactorily under cold storage during long periods as well as
during postal transmission. » These sera have now been accepted as suitable
international reference preparations, .
.ot W1 N . o
III. EnzyMES oF V. GHOLFRE.

In our report for 1952 we mentioned that an enzyme capable of dis-
solving collagen was present in culture filtrates of cholerogenic and non-
cholerogenic vibrios, Further studies of this enzyme show that 1t does

' The presence 'of elastinase in vibrio-culture filtrates has been con-
firmed and further work has shown that it 1s capable of acting both on
the native and putified elastin at an optimum pH of 8. The action of this
enzyme is inhibited by animal and humap sera and by dmlysates of ground
pancrcanc tissue.

The mucinolytic, tryptic and elastinolytic properties of vibrio filtrates
as well as their lipase, amylase and invertase activities have been found
to be due to different enzymic entmes. These_properties are not peculiar

to V. cholere alone but are exhubited by non-cholerogenic vibrios.

To assess the possible rble of these in cholera patt
the following experiments were carried out , Membrane sacs were made
using living pieces of guinea-pig ileum and the effects of vibrio filtrates on
permeability of these thembranes investigated. It was found that there
was a notable increase in permeability when vibrio filtrates were allowed
to act on the membranes. Some thermolabile constituent or constituents
of the filtrates abolish peristaltic activity. The factors causing the in-
creased intestinal permeability produce their effect independent of the

or nervous h concerned with peristalsis since membranes

which have lost their peristaltic ¢apacity are also equally affected by the
filtrates. This activity is demonstrable when the fltrate is allowed to act
on the intestine from the lumen to the peritoneum or from the peritoneal
surface to, the lumen. The activity is inhibited by normal serum which
mnmanias - " astvellasa trypsin inhibitor. The ultimate
' of 'the filiriite—18 hours—on the intestinal

:sues. s

Histamine, 1-500 in nger-Locke solution does not produce increase
permeability or ‘peristalsis’ changm when med under idéntical, conditions.

+ 'Filtrates of both V. cholere and NAG vibrios have been observed to
give identical msults in permeability experiments. ©oe

Membtancs conslstmg of the walls of blood vessels also show, Iike
mtestmnl,membranes, increased permeability when acted on by V' cholere
filtrates. The effect is observed both when the action takes place on the
blood-vessel wall from the periphery to the lumen ‘or from the lumcn to
the periphery, ,
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TanrLe 111
Vibriocidal response lo cholera vaccines,

Experimental animals — Guinea-pigs 300 g. to 400 g. in weight.
Tmmunizing dose—Two doses of vaccine (05 ce. and 1 cc) at

weekly intervals subcutancously.
Vibriocidal titre tested 10 days after second immunizing dose.

Ogawa vaccines Inaba vaccirics

Vaccine | Vibriocidal titre ¢ Vaceine Vibriocidal titre
number s . munber |-
. Inaba ? Ogawa | Inaba Ogawa
143 1/30 ¢ 1410935 | 141 1/10,935 1/10,935
144 1/405 ¢ 1/135 ‘ 142 1/10,935 1/10,935
147 1/3645 ! 1/32,805 | 145 1/15 1/45
73,849 1/3645 ¢ 1/32,805 | 73,850 : 1/32,805 1/32,805

TFMethod of test—As  published “in indian fournal of Medical Rescarch,
1948, 36, p. 5.

Tanre IV,

Agglutination results of cholera vaccine suspensions when tested against mono-specific
cholera * O’ sera and cholera rough * O sera.

Ogawa vaccines Inaba vaccines

Vaccine | Inaba ! Ogawa 2Cholcras\’accinc Inaba | Ogawa | Cholera
number | typc | type i rough | number| type type rough
1000 i 1000 | 1000 | l 1000 1000 1000
43 | — o000 | — 1 500 | — —
144 — 500 | 500 , 142 500 | — —
147 | — . 500 ‘ — U5 50 50 500
73,840 | — | 250 | — [7380 | 500 | — —
‘ | ! i i x‘

2. Investigation on cholera endemicity with special reference to
Hilsa and other estuarine fishes under Dr. M. N. Lahiri,
at the All-India Institute of Hygiene & Public Health,
Calcutta.

Collection of water samples was continucd from the surface and
bottom of a selected stretch of the river Hooghly, both from the shore
and the mid-stream, at three fishing centres, viz. Nawabgunge, Baghbazar
and Falta or Diamond Harbour. The last station which is an imbportant
endemic centre for cholera was sclected when fishing was closed at Falta.
A total of 722 samples of water were examined, and out of these, three
samples were positive for cholera vibrios and 306 samples for NAG vibrios.

*Ahuja, M.L., and Gurkirpal Singh (1948 servati el
Jour. Aed. Res. 36, l’, p. 3. rpal Singh (1948), Observations on cholera vaccines-Tnd.
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For the corresponding period last year, seven positive isolations of cholera
vibrios were made.  All these isolations were obtained from March to May,
but the period of occurrence this year was found to extend up to July
from March

As during the previous year, all the 1solations were made from the
upper reaches of the estuary (Nawabgunge) at igh tide only. Two
isolations were made [rom the surface and one from the bottom. Out of
the three strains isolated, two were of the Ogawa type and one of the Inaba
type. NAG wvibrios isolated from water s:\mplcs were grouped according
to Heiberg’s classification. Groups I, II and V formed the predommant
constituents of the vibrio flora of water The seasonal fluctuations of
groups I and II show a definite correlation with the period of cholera
epidemics in Calcutta.

The pH and salinity of the water samples collected from the three
fishing centres were determined with a view to elucidate any probable
correlation between these values and the occurrence of vibrios. While
the fluctuations in pH are not very marked, the salinity varies to an appre-
ciable extent. Besides the diurnal variations due to tidal influence, seasonal
variations are caused by the large quantities of flood water brought down
during the S.-W. monsoons and the excessive evaporation during the
summer months. As is to be expected, the average salinity 1s higher at
the lower reaches of the estuary at Falta and Diamond Harbour than
the upper reaches at Nawabgunge and Baghbazar. It is interesting to
note that isolations of cholera vibrios have been made only from the upper
reaches of the estuary. No definite correlation appears to exist between
the occurrence of vibrios and the salinity fluctuations of the Hooghly water.

The possibility of vibrios being adsorbed by the silt particles in the
water and being deposited on the estuarine bottom, where they thrive, was
considered to be a fruitful line of investigation. Pending the development

of a technique for the ation of bacterml flora from a large quantity
of silt, the top 1 oo *-* > 1 sq, ft. was collec-
ted by hand, fr which about 10 g.
were taken at No Vibrio cholere

have so far been solated, but NAG vibrios have been obtained. Qut of
a total uf 102 samples e(anuncd 44 were positive for vibrios No distinct

between the 1 fluctuations in the occurrence of the two
prcdommant groups, viz, groups 1 and 11, and the seasons of cholera
epidemics could be traced from the available data.

Preliminary experiments were conducted to study the survival of
vibrios in silt, "Silt collected from the Hooghly river bed was sterilized
and crushed into a fine powder. In test-tubes contaning 5 g of this silt,
10 c c. of water were added and live cultures of AG and NAG vibrios were
inoculated intd _them, keeping suitable controls. Significant differences
were not found in the survival of vibrios in the water and the silt, but 1t is
necessary to repeat the experiments on a larger scale to arrive at any defimte
‘conclusions,

Different size groups of hilsa mngmg from the fry stage to the adult
stage were collected during the seasons of their availability in the nver
Hooghly from the thréé selected centres every week and their gut-contents
and 'gill-samples bacteriologically examined. During the off-season for
Hilia, other estuarine fishes available 'were cxammed No V'™ > cholera’
have so far been isolated, but NAG vibrios were " of 204
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samples of Hilsa, consisting of 648 specimens and 55 samples of other fishes
consisting of 268 specimens, the gut-contents-of 76 isamples of Hilsa and 34
samples of other fishes were positive. The gills of :77.,,.§amples of ,“H.l},sa
and 26 samples of other fishes wére also positive for vibrios. NAG vibrios
have been found to occur in the fishes, either in the guts or . the gills,
throughout the year. Groups I, I and V are the three predominant groups
of NAG isolated from the alimentary tracts of fishes,” " The sedsonal
fluctuations in the occurrence of groups I and IT show a definite correlation
with the periodicity of cholera in Calcutta.” Parallel.data for the gill
samples also give a picture somewhat similar to the one obtained for,the
gut-contents. In view of the above relationship it seems that groups I and
II vibrios are in' some way connected with the maintenance of cilplera
endemicity. L A L

In the absence of better equipment, the pH .of the gut-contents of
Hilsa was studied by the spot-test methed. The stomach-contents were
found to be definitely acidic and the intestinal contents showed a pH
ranging between 6 and 7. In view of the possibility that the gut-contents
may be undergoing some chemical changes during the period, that clapses
between the capture of ‘the fish and their dissection in the Laboratory,
thus " affecting the viability of the vibrios, similar samples of, fish were
dissectéd in the field and in the Laboratory. No significant differences
were noticed in the pH or the vibrio flora of these two sets of samples. )

As a preliminary to artificial infection experiments envisaged in the
programme, it was necessary to perfect a method of collection,  conditioning
and rearing of Hilsa in confined areas. Hilsa is an extremely delicate
fish and it was believed that it will die immediately after it strikes the net
used for its capture. The settling tanks and filter-beds. of the Calcutta
Corporation Watér Works at Pulta was -considered the'cleanest and most
suitable source from which collections could be attempted. After' a good
deal of experimentation, it was possible to peifeét a method of ‘collecting
young Hilsa and rearing them in ‘cement cisterns 10'%,3'%X3. Water
from the settling tanks was fed into these cisterns and plankton yas provided
as fish food. '~ S ‘ " Co

In view of the possible difficulties in transporting the fish ta Calcutta
for the artificial infection experiments, it. was decided to conduct these
in Pulta in cement cisterns at the premises of the Central Inland Fisheries
Research Station.  Before these experiments are undertakén, it .was,
however, thought advisable to, try some,small-scale experiments with hardier
fishes in the Laboratory in the form of pilot experiments. Koi (dnabas
testudineus) and Lata (Ophicephalus striatus) were employed foi these studies.

Specimens of these two species were reared separately, i‘rl,,lvfibrié-free
_ water in glass,aquaria and fed on vibrio-free food.. The water was renewed
.daily and the .old water examined bacteriologically. for the presence of

vibrios. When the water proved negative for three consecutive days, they

were fed on infected food. Pupe and larva of house-flies bred in the Lahora-
tory and fed on vibrio-free milk were injected with live cultures.,of, cholera
vibrios and Ff}e fish were fed on these. Every day, the fish were removed
to fresh sterilized aquaria, after washing them seyeral times in vibrio-free
water. The water from the aquaria was examined, daily, but no vibrios
were recovered for over, 30 days. The fish were then dissected’ and their

intestinal contents bacteriologically examined. . Hemolytic 'non-agglutin-
able vibrios were recovered. e , ; i

.t : L] I JERY
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This result led to an examination of the possibility of the vibrios
remaining in the guts without béing excreted, as also of the artificially
infected specimens having had vibros in their alimentary tracts before
they were infected | After a considération of possible medtis of checking up
the vibrio-free nature of the ‘gut of a’fish before it Is artificially mfected, it
was decided to conduct an experiment to determine this.

A sample of thirty K& (drabas testudineus) was reared in a large tub
in vibrio-free water which was changed every day. The fish were fed on
boiled yolk of eggs regularly, Samples of 1,000 ci¢ of water were examned
from the tub daily for the presence pf vibrios and after they were negative
consecutively for over a week, ten specimens were taken at random and
dissected to find out if vibrios were present in their guts  One fish showed
the presence of inagglutinable vibrios. The experiment is now bemng
repeated with smaller number of fish and lesiér quantity of water, so that
the whole water in the aquaria can be examined bacteriologically and the
possibility of vibrios having remaiied undeteeted can ‘be ascertained

Particular attention was directed to the study of the chiolera enzyme,
mucinase ‘present’ in the filtrates of V. cholere which has been reported to
cause sloughing of the mucosa from strips of guinea-pigs ileum (Burnet
& Stone, 1947). After a good deal of experimentation a method fo1 the
quantitative titration of the enzyme has been standardized It has heen
observed that mucinase elaboration and the mamtenance of quantitative
activity are influenced by several factors, i, media, pH, massture, cic.

Twenty-seven 'strdins of V. tholere (21 Ogawa sub-type and 6 Inaba
sub-type) isolated from cholera patients and from Hooghly river water
during the past two years were tested. With each stramn the muanolytic
activity was evident at a titre of 1 in 1,600 or above. One strain, however,
showed a very high titre of | in 25,600, and a second strain tested on four
occasions during a period of six months gave a constant titie of 1 1n 6,400.
The presence of this enzyme. has also been demonstrated in certamn
intestinal organisms, ie. B. coli type I, Salm. entenntidis, and SR flexners,
but the titre was of a vety low order and never exceeded 1 in 10. In the
course of this work a smooth strain of 'V. cholere became rough, and when
tested later its mucinase-forming property was found to be very considerably
lowered. It'is presumed that this 15 true for all strains of V., cholere, 1f or
when they { become rough. Subsequently, investigations. nvere carried
out with 18'strains of l\{AG vibrios. "”These were isolated from Hooghly

0 e ol e el T ere  a hl o

variation in the elaboration of the enzyme but the titre was low and ranged
from 1 in 100 to 1 in 400, Thus, it appears that the intensity of mucinase
activity is of greater importancé rather than its mere ptesence.

.+ Since high titres have so far been obtained with true cholera vibrios,
it appears that it may be possible to:utilize the test a$’an adjunct to other
known tests 'which characterize suchivibnos.

o by sl tay “ "

b e e - .
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MALARIA.

Insccticide and mosquito repellent inquiry under the Director
Malaria Institute of India, Delhi. ’

i l!llu: following investigations were carried out in the Laboratory
and field 1

AL LABORATORY INVESTIGATIONS @

1. Solubility of DT erystals in cuticular wax of house-flies and
mosgitoes,

2. Resistant strain of Culex_futipans,

3. Susceptibility of DIDT-resistant strain of Culex fatigans to other
chlorinated hydrocarbon insccticides.

4. Bffect of feeding normal and resistant strai ]

. Liffec i al ¢ ant strains of Culex fatigans

an DDT-fed fowls, Joie

5. Rapid method of screening DDT water-dispersible powder samples.
B, Finip INVESTIGATIONS @

1o Studies on the behaviour of mosquitocs in relation to insecticidal
application,
) 2. Ewvaluation of DDT, BHC, DDT and BHC combined and dicldrin
rezidual sprays against mosquitocs in diflerent parts of India.

(. CONFIRMATION OF TINDINGS OF THE INSECTICIDE AND MOSQUITO
REPELLENT INQUIRY.

D. Puruicartioxs.
A.  LABORATORY INVESTIGATIONS.

1. Solubility of DDT crystals in cuticular wax of house-flies and mosquitoes—
Pal, (Bull. Ent. Res., 41, 1, pp. 121-139, 19530) studicd the wetting of insect
cuticle by insceticidal liquids ; as the effectiveness of almost all contact in-
secticides depends upon it. He found that apart from the chemical and
physical nature of the cuticular lipoids, irregularities on the body surface
were important.  With the application of residual deposits of 'insecticides,
however, the position is completely different. The insccticide is not available
in the form of liquid but as crystals. Under such circumstances the rate
and degree of dissolution of crystals in the cuticular wax is an important
factor aflecting the toxicity of contact insccticides. -:‘The object of the
present investigation was to study the solubility of DDT in the cuticular wax
of insects particularly those of public health importance.

Cuticular wax of Afusca nebulo, dAnopheles stephensi and Culex fatigans
were extracted in chloroform by soaking a large number of insccts-in:suffi-
cient quantity of chloroform for 24 heurs. The lipoid-chloroform solution
was filtered through a cintered glass-funnel and the chloroform was
allowed to evaporate at room temperature.  One c.c. of 1 per cent solution
of cuticular wax in chloroform was uniformly applied on the excavated
portion of a cavity glass-slide (area about 2:27 sq. cm.). Technical DDT
specially pulverized was dusted on the wax-treated area of the slide after
cnsuring complete evaporation of chloroform.
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Micto-photographs of the crystals on wax were taken without distur-
bing the slide, after 5 and 30 minutes, 1, 3, 6 and 24 hours.

It was observed that the dissolution of crystals in the cuticular wax
of Musca nebulo and Anopheles :l:phtn.n started almost immediately and
they almost completely disappeared in 3 and 6 hours, respectively. In
the case of Culex fahgam crystals were ohserved intact even after 24 hours.
This is of considerable'interest because these observations are in conformity
with the natural hiological resistance of Culex fatigans to DDT residual
dcposm

‘9. *Resistant strain of 'Culex fatigans.-——Reports of culicine mosquitoes
having developed resistance to DDT have been received from several parts
of the wold. "In those states of India where DDT residual spraying has
been in progress for the last six years or so, there is a possxbllxty of certain
culicine species having developed res to DDT. were
undertaken in Delhi State where DDT has been in use since 1946, Culex
fatigans were captured from a sprayed village Khurayt Khas which had
been regularly sprayed with DDT during the past six years, and from an
unsprayed village Ram Garhi (U. P) 10 mules apart. Thesc two stmms
were reared for one ly under i

e Lo ' ™™ The mosquitoes

h) coated with

ser sq. ft. The

Cent per cent

knock-down of mosquitoes collected from umpraycd village was obtained

within five hours, whereasonly 66 per cent (females) and 79 per cent (males)

mosquitoes from sprayed village were knocked-down during that period.

Even after 24 hours contact, only 78 per cent (females) and 24 per cent
(males}) quitoes were knocked-down, In q tests the

were'! exposed for half-an-hour to glass-panels sprayed with DDT at the

rate of 50 mg.fsq. ft. The :xposcd insects were kept under observation

for 48 hours. Twenty experiments were carried cut, martality amongst

the mosquitoes from sprayed village was nine per cent (females) and 31

per cent - {males) after 48 hours, and the corresponding figures for the

moslquxtoes from unsprayed village were 90 and 93 per cent, respec-

tively.

3. Susceptibility of DD T-resistant stran of Culex fatigans fo other chlon-
nated kydrocarbon insecticrdes ~One object of this investigation was to deter-
mine whether or not DDT-resistant strain of Culex fatigans was also resistant
ta ather chlarinated hydracarhon insecticides. Both normal and resistant
strains were exposed to glass-panels treated with DDT, chlordane, dieldrin
applied at the rate of 50 mg, {sq. ft. and BHC gamma isomer at the rate of
10 mg fsq ft. for 5 and 15 minutes, and were then kept under observa-
tion in clean cages for 24 hours after which the mortality was recorded.
It was found that the mortality rate was comparatwely low when the
resistant strain was exposed to DDT, whereas in the case of other insecti-
cides the mortality rates were high and almost identical to those of the
normal strain.” It scems that the DDT-resistant ‘strain of’ Culex Sfatigans
is mmallg not cross fesistant to other msecucndes tested,

ralere s P [
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_ (i) Since 1950, in the field experiments with different insecticides
against mosquitoes, total mosquito-catch data from sprayed and unsprayed
catching stations of the treated villages was found very uscful in evaluating
residual sprays (Pal, R. Ind. 7. Mal., 5, pp. 195-199, 195]. Entomological
observations from comparison village may sometime vary ' from the
experimental villages duc to some natural causes and hence are not always
helpful in the asscssment of results. Other workers (Rao, B. A. 1953, personal
communicalion) have also expressed similar opinion and they also consider
that entomological data from a comparison village is unnecessary ; though
it may provide useful epidemiological data. .

(1i7) Resistance in terms of knock-down or mortality ; Pal and Sharma
(1951, Proc. IXth Internat. Cong. FEntomol.) and Pal et al. (Ind. Fow.
Malariol., 6, pp. 303-316 1952), in their studies on the.development of
resistance to insecticides in housflies concluded -that resistance of flies;
should be specifically mentioned in terms of ‘ knock-down resistance’
and ‘ mortality resistance ’ because wide variations exist between the two.
These findings have been confirmed by Busvine, J. R. (Nature, 171, pp.
118-119, 1953).

D. PUBLICATIONS.

2. Inquiry to study nutritional states and their effects on mamma-
lIian malaria under the Director, Malaria Institute of
: India, Delhi. ‘

The object of the inquiry is to determine the effect of different nutri-
tional 'states of the host (rats) on the host-parasite relationships of animals
with P. berghet infections.

It has been stated in the last year’s report that multiplication of this
parasite in starved host was not of the order as in normally fed hosts. Three
possible reasons were considered, namely an increased resistance in the host
to invasion of parasites, starvation of parasites themselves and ketosis in the
host. ‘The first possibility was ruled out as the parasites multiplied normally
in infected hosts which were fed after a certain period of starvation. The
second possibility was perhaps the most probable cause of infection not
establishing itself during starvation. Infected animals were fed on PABA
during starvation and the parasites became patent though their density
was low. This seemed to show that PABA is probably one of the essential
nutrilites for P. berghei and that it is not readily available in sufficient
quantity to the parasites during starvation of the host. Similar experiments
during the current year showed that methionine is another essential nutrilite
not available during starvation. _

Thirdly, a highly ketogenic diet consisting of a high proportion of
butter-fat was given to infected animals. The parasitemia was less than
in controls fed on nobrmal diet and showed the probability of ketosis being
an additional factor for the restricted parasitic growth in starved hosts.

The age of the animal appears to be important in the consideration
of its host-parasite relationship during its starvation. In two experiments
it was found that when six-week old infected animals were starved, the
parasites were patent in considerably higher numbers and for a longer
period than in similarly treated adulf,animals. The' high susceptibility,
of young ‘dnimals t6 infection secems to persist even when they are starved.

Feeding infected and starved hosts on chemically purg nutrilites,
either singly or in combination, has led to a betterL uqd.cle’rs't]aglit‘ilsr}g”gf the
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phy g needs of parasites. , The scope is wide in respect of vitamins,
particularly with the availability of specific vitamin an.ogonists. .

EFFLCT OF DIFFTRENT QUANTIITIES OF THE SAML DIfT ON THE COURSE OF
INFECTION IN Al BINO RA1S

Six replicate experiments were carried out in 108 rats, The experi-
mental animals were given half the quantity of standard diet for control’
animals. .

Under-nourishment, in so far as malaria is concerned, bears a two-fold
effect: one on the malaria parasites and the other on the host’s defence
mechanism. The parasite in the under-nourished host grows and multiplies
to a less extent than in a well-nourished host. An interesting feature is
that due to impaired capacity of the host to develop immunity even mild
infection tends to end fatally.

Under-nourishment seerns to greatly affect the capacity of the host
to acquire immunity. If an infected under-nourished (or starved) host
is fed normally the parasite reaps the benefit more quickly than the develop-
ment of host-defence mechanism. Under such circumstances, the parasite
multiplies rapidly both due to better available nourishment as well as the
absence of adequate check by host immunity. More often than not the
host dies. Such a sequence of events probably explains the high case
mortality during malaria epidemics and in particular the one which occurred
during the Bengal famine of 1943 It was noticed that institution of relief
measures, at a time when fresh transmission was low or absent, resulted in
greater number of deaths due to malaria.

EFFECT OT DIFFERENT QUALITY DIETS ON THE COURSE OF INFECTION IN RATS

One hundred and fifty rats were used for the study which consisted
of six expeniments, some of which were replicates. The animals in each
group, experimental as wéll as control, were mostly of the same age and
sex distribution,

The different dicts used in the experiments were of three types
representing vegetarian, lacto-vegetarian and mixed. It was ensured that
these diets were not deficient in any of the vitamins or minerals.

Vegetarian diets of a high-carbohydrate content, containing rice
or wheat gave, rise to a more severe acute infection than normal balanced
diet, Very few of the animals on such a diet died of chronc infection and
the degree of acquired ity was sufficient to nulhfy a chall i 1
tion,  Lacto-vegetarian diets isting of ;milk and rice or wheat were
responsible for a milder acute infection as compared to vegetanan diet,
though the course of chronic infection was similar in,animals on either of
the above diets. .

u . '

Animals on 2 diet with a high proportion of meat suffered from a

more severe, acute as well as chronic, infection than those on other diets.

It seemed logical that it sould be so in view of the fact that such a _diet

probably provided, in abundance, all nutnents required by’ the parasite;

far m excess of its capacity to enl the acqui of i ity by
J

the host. ' . . . A

Among the different proteins constituting these diets, milk proteiu
more clearly established a host-parasite relationship in favour of the host.
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alone is the method of choice and in this inquiry attempts have been
made to make the spraying of the test panels conform in a Jarge measure
to what is obtained in malaria control operations -in the field, without at
the same time losing sight of the required necessitics for Jaboratory spraying
such as capacity to deliver equal doses repeatedly and an assurance that all
parts of the test pancls are fairly uniformly covered. The use of an
ordinary Fludson pneumatic sprayer with a fan-shaped nozzle make the
cquipment very near to conditions of spraying, . ‘

In the spraying equipment devised for spraying the test panels, an
ordinary Hudeon pressure sprayer is used with a flat-spray nozzle. The
test panels move on canvas belt running over two metal rollers driven by
an clectric motor. The insecticide is discharged at a pressure of 30-1b. to
24-1b. at which pressure  the spraying of the panels is done and the
pressure is not allowed to fall below 28 b, The nozzle is adjusted so that
the width of the spray just touches the edges of the panel and the entire
surfice is thus assured of a uniform spray. )

MrrTHOD OF WORKING.

(1} The motor is switched on and the number of revolutions done
by the canvas belt in a second is calculated.

(2) The discharge rate of the pump per second is calculated at 30-
Ih. to 28-Ih, pressure, , )

(3) The time taken for the belt to travel a distance cqual to the
length of the panel is calculated. ‘

(4) The strength of the spraying fluid is adjusted to sec that the
required dosage is sprayed over the panel.

In this inquiry panels had to be spayed in two dosages:—

(i) 50 mg. per squarc foot.

(if) 2C0 mg. per square foot.

This meant that the pancls which mecasured 6"x5'7" have to be
sprayed so as to get 11-8 mg. of DDT for the lower dosage or 47-2 mg.
of DDT for the higher dosage. ‘

The time taken for the pancl to travel its own length was found to
be 0'5 sccond.

In one sccond the sprayer, at 30-1b. to 28-lb. pressure, discharged
20 c.c. Therefore, in 0'5 sccond, the total discharge will be 10 c.c.

Now, this 10 c.c. must be made to contain the 11-8 mg. or 47:27 mg.
of DDT as the case may, be so that the DDT may be uniformly sprayed
over the test panel.  In this strength alone, 5,000 c.c. have to be prepared
so that the pneumatic sprayer may work satisfactorily.

A large zinc tray to contain the pneumatic sprayer and the moving
belt was found uscful in collecting the spilt DDT emulsion or suspension
at the time of the spray.

TEST INSECTS.

Test insects were being reared under comparative conditions with
the same quantity of food supply and water. The pupz that develop on
any one day have been, utilized for the test. A. stephensi type has been used
for-all the tests recorded in this inquiry.
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. ‘ StupY OF soIL TYPE.

The Madras State is a part of the land surface of Indian penmsula,
which has remained stable and undisturbed for untold geological ages
The parent rock of the geological formation is responsible for the variable
soils present, as for instance the difference between the black and red soils
or if they are of alluvial origin on the rock formation in the catchment
area of the river bringing them down and depositing them 1n the deltas

The sml—The soil as ordinarily conceived consistd of the

following :—
,(a) Mineral materials.

(¢) Organic matter,

(¢} Water.

(d) Air.

These, in the man, are wn a fine state of subdivision and are intimately

mixed. In fact, the contact is often so close as to render satisfactory separa-
tion rather difficult.

The mineral material has its genesis in the regolith or soil material.
Some of the soil minerals have persisted more or less unchanged, while
others have developed as the regolith weathered ether before or during
soil formation. Naturally, various sizes of particles occur ranging from those
which are coarse, such as gravel and sand, to those, such as silt and clay
which are in a fine state of division.

The organic matter represent the accumulation of plant and animal
residues and s generally in an active state of decay.

An examination of any soil will reveal the presence of pore spaces
of varying sizes. These occur not only between the large solid particles,
but also between ‘and within the clumps and aggregates which the fine
particles tend to form. The pore spaces variable as to continuity, dimen-
sions and total volume are occupied.in large part by water and air, the
proportion depending on the character of the soil and the conditions under
which it is functiomng.

Water, the third component of the soil is held within these pore
spaces with varying tenacity due to certain surface forces. Soil water also
carries many soluble salts.

The principal gases of the soil air, the fourth component, are nitrogen,
oxygen and carbon dioxide )

Volume and composition.—A silt-loam surface soil contains approximately
50 per cent of solids and 50 per cent of pore space. This pore space wall
be somewhat less for sandy soils and somewhat more for soils of a more
clayey nature. The 50 per cent of solid space is occupied by about.45
per cent of mineral and 5 per cen* T ' ' . The
proportion of air and water is, of under
natural conditions depending on B !

In short, the soil may be visualized as possessing a frame work of
mineral matter—in part non-colloidal and inert ; in part colloidal and
extremely active . In mineral soils clayey materials make up much of this

latter friction, but mixed with this viscous, galatinous mineral st
. . 7 *
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partially adsorbed thereby, is a certain amount of humus, notably colloidal
and unstable clay and humus, more or less intimately mixed constitute
most of the colloidal matter found in soils. This fincly divided fraction
not ouly promotes activity catalytically, but may also participate intensively
in the changes that occur,  In fact the Jatter may react and be reacted upon
to the extent of losing its colloidal character in the production of simple
compounds.  Adsorption, plasticity, cohiesion and certain chemical changes
are all controlled by substances in the colloidal state.  While humic colliods
are the more active, the presence usually of a larger amount of viscous,
gelatinous and more stable clayey matter preserves a balance in their relative
importance.

In Agriculture five soil types referred to helow are recognized in the
Madras State :—

1. The red soils,

2. The black soils.
3. Coastal alinvium,
4. Delta soils.

5. Laterite soils,

Types 1, 3 and 5 are predominantly red, reddish or brown in colour,
while types 2 and 4 arce dark coloured popularly described as black. Type
1 occurs over a Jarge part of the Madras State and may be said to be the
common type. It occurs in all sorts of situations ranging from hill slopes
to deep valleys between hills in various parts of the State.  Types 3 and 5
are also red or reddish brown, though they form different soil types from
the point of view of the soil chemist.

Type 2 is a characteristic soil occupying, for the most part, the central
plateau of the peninsula.

Type 4, the delta soil, occurs mainly on the deltas of the rivers.

The laterite type 5 occurs in the West Coast and in some parts of
the East Coast.

To start with, samples were abtained from six areas of the Madras
State and the chemical analysis of the soils is furnished in Table T :—

TanrLe L
Chemical analysis of samples of carth.

" Araky, ! Chaga- Ennore.{ Dhim- | Mala- [Tonjore
! !

Heads of analysis. | per 3mu', per  per bam, per bar, per;  per
' cent. | cent. | cent. cent, cent. | cent.
(a) Chemical analysis : | )
Moisture ... 0-30 6-021 3-01 4-36 2:821 0-82
Less in ignition ...123:95) 653 1-81}| 11-6] 4-43, 3-05
Iron oxide (Fe,2°3) ... 1 23-84 | 3-41{ 1-96 6-17 4-60 | 2-18
Alumina (A12°3) ... [ 46-73{ 7-60| 3-95 12-87 871 743
Insolubles 56 85 [ 91-14| G8-74 | 81-98 | 87:08
(b) Mechanical {analysis :
Clay vee ... 1 10°53 { 47-13 ] 19-45 38-63 .| 21-35 { 27-533
Silt 2-88 | 14-10 1-10 11:35 9-92 { 2-57
Fine sand 8:-92 { 18:06 | 3-06 14-01 2106 { 15-24
Coarse sand ... 1 68-92 { 15:861{ 75°G0 | 33-48 | 48-34 | 56-61
Acid solubles ... [ 2°75 | 48] 079 2-33 1 0-03
Torars ... {100-00 | 100-00{ 100-00; 100-00 {100-00 {101-75




