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. TECHNICAL REPORT OF THE RESEARCHES CARRIED OUT
DURING THE YEAR 1955.

The researches carried out during the year under report were recom-
mended by the Scientific Advisory Board at its meetings held in Baroda
on the 21st and 22nd December, 1954 and were approved by the Governing
Body of the Indian Council of Medical Research at its meeting
held in’New Delhi on the 28th March, 1955. The views tx/lmxzd by the
indiwidual workers are not necessarily the vzewxqf the Council,

CHOLERA
:
1. Inquiry on the mutation of cholera vibrios in fish under
Dr. M. N. Lahiri at the All-India Institute of Hygiene &
Public Health, Calcutta,

The objects of the inquiry were to study the possibility of mutation
of cholera vibrios in the guts of fishes and to determine the serology of
NAG suspected to be mutants, as also the phage typing of the original
V. cholere cultures and NAG.

Artsficial infection experiments—During the year under report ten series
of artifictal infection experiments were conducted with four species of
hardy fishes, viz., the climbing perch (Anabus testudineus), the cat fishes
(H:lm;pneu:le: Sossilss) and (Clana.r magur) and the murrel (Ophicephalus
from their natural habitats were kept
‘under obsenatlon in the laboratory till they ceased to excrete vibrios, It
was found that these species of fish continued to excrete vibrios for a period
of 4 to 5 months, This corroborates the observations reported last year
1egarding the natural excretion of NAG vibrios by the fish.

In artifiaal infection experiments, specimens rendered vibrio-free for
a period of about 5 months were infected with both Ogawa and Inaba
sub-types of V. cholere. All the st 1 aggl vibrios
for a period of three to four days subsequent to the infection. In each
case, they excreted NAG vibrios for varying periods of time, within 2
maximum of 15 days after infection. The NAG excreted in the initial
stages invariably belonged to Heiberg’s group VI. In a few cases NAG
of groups 1 and IT were excreted after a few days but it is interesting to
note that in every case the NAG excreted vibrios of this group only.

With a view to ascertain whether artificial infection with cholera
vibrios would stimulate the excretion of NAG vibrios which may be retained
in the guts of fishes presumed to be vibrio-free in the :xpcnmcn!s artificial
infection was'tried with other patt viz., St lla phi
and Sh. flexneri,  But none of the infected fish excreted any NAG vibrios.
‘These experiments lend further support to the surmise that Vibrio cholere
may actually be undergoing some change in the guts of fishes.

. Serological studies of NAG vibrios of group VI isolated after artificial
infection were conducted. It was observed that the group VI vibrios
obtained from the same species of fishes were serologically identical. But
the same group isolated from different species showed serological differences.
Similar studies of groups 1 and II vibrios are now in progress. - Further
work will be required to understand the significance of this ~
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.. Modification of the technique of isolation.—1It was reported last year that
comparative studies of culture techniques have indicated that the cultures
should be incubated for 48 to 72 hours to obtain satisfactory results.
Further studies were made during the year under report using cholera
stools from cases admitted in the N. R. Sarkar Medical College Hospital
as also water and gut content samples from fish. Cultures which were
negative after 24 hours’ incubation showed good growth of vibrios after
48 and 72 hours’ incubation. A pH of 8'4 was found to be most suitable
for the growth and survival of vibrios. In view of these findings it will
now be necessary to re-examine the data collected during previous years
regarding the absence of cholera vibrios in different sources. ‘

Phage studies.—The phage typing of the vibrios is under progress
and when a sufficient number of pure line phages have been obtained these
will be utilized to study whether there is any relationship between the
parent agglutination strains and the NAG strains obtained after artificial
infection.

"2. Inquiry into the state of anuria and urzmia in cholera with
special reference to its treatment under Dr. A, Das at the
Nilratan Sircar Medical College, Calcutta.

A series of 20 normal controls (healthy medical students) were
investigated with a view to detérmine the normal values of sodium,
potassium and chloride in plasma. The results are as follows:—

In meqL In meqL In fneqL

Highest Lowest Average
Na 140-8 137 139-1
K 5-1 4-6 4-9
Cl 94-6 88-7 90-1

The cases of uremia selected for this investigation were from the
following groups:—

(A) Cases of cholera admitted with a degree of dehydration‘and
collapse (radial pulse imperceptible) which suggested the possibility of
development of uremia. They had no clinical manifestations of urzmia
at the time of admission—60 cases.

(Z) Those that did not develop uremia subsequently—42 cases.

() Those that developed uremia—I18 cases (10 deaths).

(B) Similar cases but admitted with persistent anuria for at least
25 hours—5 cases (1 death).
(z) Admitted with clinical manifestations of uremia—I case.

(77) Developed uremia subsequently—4 cases.

(C) Those who developed obvious clinical manifestations of uremia
during treatment—22 cases (18 cases from group A and 4 cases from

group B).
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. ‘Thus, the total number of uremia cases investigated was 23 including
the case admitted with clinical manifestations of uremia.

All the cases had the usual clinical manifestations of uremia in
varying degrees. One feature of interest was the presence of extra-cellular
over-hydration developing during the course of treatment 1n 14 cases of
this series. This was clinically manifested in six cases by engorgement of
“the veins of the neck (rise of venous pressure was confirmed by manometric
measurements), puffiness on the eye-lids, sacral cedema and rise of body-
" weight. Over-hydration in each of these six cases was confirmed by fall
of plasma specific gravity and hematocrit values. In eight other cases
‘the presence of extra-cellular over-hydration was evident from the reduction
of the plasma specific gravity and hematocrit values although the clinical
manifestations of over-hydration had not yet appeared.

Biochercal findings in cases which were chinically diagnosed to be 11t a state
. of uremia:
! Sodium and potassum content of plasma.—Taking normal sodium of
plasma to be between 130 and 143 meqL and normal potassium content
to be between 41 and 56 meqL (Hawk et al., 1947, * Practical Physiologicat
Chemistry *).

1. Normal sodium with Cases.
(1) Normal potassium in plasma 7
(i) Low potassium in plasma 1
2. High sodium with
(1) Normal potassium in plasma 4
() High potassium in plasma 1
3 Low sodium with .
(i} Normal potasstum in plasma 8
. () High potassium in plasma . 2
Blood urea )
(i} Below 70 mg. per cent ... N 4
{1z) Between 71 and 120 mg. per cent ... 14
() Above 120 mg. per cent 5

Plasma bicarbonate conlent
Between 22'4 c.c. and 4368 c.c. of CO,/100 c.c. of plasma in
all cases (normal bicarbonate content of plasma, 53 c.c. to 75 c.c.
of CO,/100 c.c. of plasma).

Blood inorganic phosphate content

Between 4*5 and 17°6 mg. per cent {normal inorganic phosphate
content of blood 3-7 mg. per cent).

Mo Mo ae o 0l o e acedae - the plasma of 20
PR e =+ tases of uramia 1n

' » +  ring the course of

. - v The study showed

. . . . e + o

. . rations

O Cou e dm

* 23 cases died, -
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3. Inquiry on the evaluation of the phages acting on vibrios and
the application of bacteriophage typing in epidemiological
investigations on cholera under Dr. B. Ghosh Ray and
" Dr. M. N. Lahiri at the All-India Institute of
Hygiene & Public Health, Calcutta.

Olject.—To isolate different phages from cholera stool and study
their Iytic effect on V. cholere and non-agglutinable (NAG) vibrios. This
is essential to evolve a phage typing method which may be helpful in
cpidemiological investigations of cholera. The use of phages will also
be made to eclucidate the interrclationship between the V. cholere and
other NAG vibrios usually excreted by cholera cases. ‘

Synopsis of work done.—Preliminary work was done on the standardiza-
tion of media for isolating V. cholere including the phage-carrying strains
and NAG vibrios from cholera cases.

In order to find a simple way to handle large number of fecal specimens:
cither in hospital or in field practice, rectal swabs obtained either -directly
from patients or dipped in catheter specimens of the liquid stool, were
cmployed for inoculating media. It was observed that even during the
acute stage of the disease, simultaneous use of the bile-salt agar plates
(pH 8'4) and the Wilson and Blair’s liquid medium increased the chance
of positive isolations. Two hundred and sixty samples of stool were
examined. By direct plating method positive isolations were obtained
from only 45 per cent of the samples. On the other hand, the combined
method gave 58:8 per cent positive isolations. The effects of pH in
Wilson and Blair’s liquid medium, the period of incubation and the
volumes of the media and of the inoculum are being studied further. The
technique will be tried during the next recrudescence of the disease.

Swabs dipped in catheter specimen yielded positive isolations in
61 per cent cases, whereas the rectal swabs obtained directly were positive
in 55 per cent cases. With further improvement in the technique, it is
possible that employment of rectal swabs alone will be of great help. The
strains of V. cholere isolated during the last epidemic have been found to
be of Inaba sub-type only. These and other NAG vibrios are being
maintained for future investigations.

Fifteen phage strains have been obtained from cholera stools. Strains
of V. cholere including those carrying phages are being studied for further
isolations. Experiments are in progress to obtain ‘ pure’ line phages
and determine their nature. So far, all the phages from stool filtrates
are being propagated in association with the corresponding strain of
V. cholere isolated from the same samples of stool.

A start has been made to find out a convenient method to lyophilise
the large number of vibrio strains already isolated as well as the phage
preparations.
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'1i " Inseéticide and llent inquiry under the Director,
[ | Malana Insutute of India, Delhi,

t0 "~y

A. LABORATORY INVESTIGATIONS.
e

Durmg thc pcnod under rcv:cw, investigations on the following
,problems were carried put:—

iy L. - Solubility of DDT crysmls in the Cutlcular wax of house[hes and
mosqunoes {Continued).,:
+2. Investigations on the dcvelopmen! of resistance in house-ﬂlcs
and mosquitoes to chlorinated hydrocarbon insecticides (continued).

3. Development of sporogony cycle of malaria parasites in resistant
and no strains of ’] after exposure to DDT (continued).
¢ 4. Prevention of sorption of insecticides into mud surfaces
(commued) o
X 5. Eﬁicacy of newer insecticides such as Malathion and Diazinon,

B:*' FieLD mvamcm—xoxs

Comparauve effectiveness of DDT, BHC, Dieldrin and Malathion,
‘resndual sprays agamst mosquitoes.

C vau:s OF; msac’ncmzs AND SPRAYING EQUIPMENT TESTED.
e,
D PUDLXCATIONS ;

E PROPOSED PLAN OF WORK 1956—57
PR 3 '
A.~ LABORATDRY INVESTIGATIONS, '

Solubxlxly of DDT, erystals in the cuticular wax of house-flies and mosquuioes.

"Physical properties of cuticular’ lipoids.

It was observed that the dissolution of DDT crystals in the cuticular
wax of M. nzlmlo,and A. stephenst started ' almost immediately and the
m1_)onty of !hc crysmls dxsappca.red in three and six hours, respectively,

« amn ~heomrad fntact avan after 94 honrs,
’

. l

the body (without 'wings) and from the'legs were tested for their ph)su:al
properties. The colour of the waxes from the legs was dark and that from
the body dark brown. The various physlcal properties were as follows:—

v | [ ' Musca CuLex
v +» Physical propcrlies 1

- o [ Body Legs Body Legs
Slipping paint ... v 42°C. 55°C. 51°C. 60°C.
Melting point ... - 45°C. 66°G. - | 52°C. 65°C.
Solidification .. :40°C. 53°C. 50°C. 58°C.

Refractive index . . ... | 1:3852 1-4121 1-4512 1-4623
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It was evident from data obtained that the waxes from the legs of
both flics and mosquitoes melted at higher temperatures than the waxes
from the body and those extracted from Culex had a higher melting point
than the onc extracted from flies. It is possible that this physical property
is responsible for the natural biological resistance of Culex to DDT. '

i . . K . e
2. Investigations on the development of resistance in house-flies and mosquitoes to
chlorinated hydrocarbon insecticides. C

Reports from some parts of the world “allége that in certain areas
where DDT has been in use for'a number of years; some speciesof mosquitoes
have developed resistance to DDT and other allied insecticides. This has
drawn thc attention of all public health workers to the possibility of such
a phcnomenon. interfering: with the nation-wide programmes for the
control of malaria by DDT used as a residual insecticide. .

- From the' ieports of: successful -malaria control obtained in various
parts of India by DDT residual spray, it is concluded that.so far anopheclines
vectors of malaria in India have not developed any appreciable degree of
resistance although. DDT has becn in use in certain areas for over eight
ycars. In order to study whether or not even a small amount of resistance
has so far developed in some of the species, specific investigations were
carried out in Northern ‘India (States of Delhi and U.P.).

A. culicifacies collected from'an area sprayed with DDT for over
seven years was subjected to tests in accordance' with the procedure laid
down by the World Health Organization (Technical Report Series No. 80).
These mosquitoes were found to be as susceptible to DDT as those from an
unsprayed area. From the complete absence of 4. fluviatilis and the absence
of malaria transmission in sprayed areas in which investigations were
carried out it is safe to conclude that no resistance has so far developed
in U.P. Terai. ' Similar investigations arc being carried out on other vector
species in other parts of the country. In order to get as much information
as possible within a very short time details of this technique and a testing
kit has been forwarded to various workers for detecting if any resistance
has developed in areas where DDT or other chlorinated hydrocarbon
insecticides have been in use for a number of years.

' Unlike anophelines, Culex fatigans have been found to have developed
a certain degree of resistance in some parts (Delhi, U.P., and Madras).
Studies on this problem are being continued. ' R

The susceptibility of normal 4. culicifacies, A. subpictus, Culex fatigans
and houseflics to DDT has been determined so as to get a base line data
which may be useful for purposes of comparison with similar data obtained
from areas sprayed with DDT. The results are tabulated as under,:—

Per cent mortality after one hour exposure®*. a

- Concentration of DDT

Species 025 05 I-0 20
per cent | per cent per cent per cent '
A. culicifacies ... .. | 45-0 65-9 97-4 100
A. subpictus l 466 61-1 k 94-8 l 100
House-flies 73-7 75-7 89-4 +95-4
Per cent mortality after 24 hours exposure. o
C. fatigans Lo ~. ] 1675 | 23-6 | 74-2 v} '91"4

- *The Probit-log and MLCs, will be worked out when the observations are complete.
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It was evident from data obtaired ‘that the waxes from the legs
both flics and mosquitoes melted at higher temperatures than the wax
from the.body and those, extracted from Culex had a higher melting poi
than the one extracted from flies. It is possible that this physical proper
is responsible for the natural biological resistance of Culex to DDT.

2. Investigations on the development of resistance in houseflies and mosquiloes
chlorinated hydrocarbon insecticides. . S

Reports from some parts of the world ‘allége ‘that in' certain are:
where DDT has been in use for'a number of years, some'species'of mosquito
have developed resistance to DDT and other allied’insecticides. This h:
drawn thc attention. of all public.health workers to the possibility of suc
a phenomenon. interfering. with the  nation-wide programmes -for tt
control of malaria by DDT used as a residual insecticide.

- From the- reports of, successful \malaria control obtained. in: variot
parts of India by DDT residual spray, it is concluded that.so far anopheline
vectors of malaria in India have not developed any appreciable degree «
resistance although. DDT has been in use in certain areas for over eigl
years. In order to study whether or not even a small amount of resistanc
has so far developed in some of the species, specific investigations wer
carried out in Northern "India (States of Delhi and U.P.).

A. culicifacies collected from an area sprayed with' DDT for ove
seven years was subjected to tests in accordance' with the procedure lai
down by the World Health Organization (Technical Report Series No. 80
These mosquitoes were found to be as susceptible to- DDT as those from a
unsprayed area. From the complete absence of 4. fluviatilis and the absenc
of malaria transmission in sprayed areas in which investigations wer
carried out it is safe to conclude that no resistance has so far develope
in U.P. Terai. ' Similar investigations are being carried out on other vectc
species in other parts of the country. In order to get as much informatio
as possible within a very short time details of this technique and a testin
kit has been forwarded to various workers for detecting if any resistanc
has developed in areas where DDT or other chlorinated hydrocarbo:
insecticides have been in use for a number of years.

' Unlike anophelines, Culex fatigans have been found to have develope:
a certain degree of resistance in some parts (Delhi, U.P., and Madras)
Studies on this problem are being continued. . o

The susceptibility of normal A. culicifacies, A. subpictus, Culex fatigar
and house-flics.to DDT has been determined so as to get a base line dat
which may be useful for purposes of comparison with similar data obtaine
from areas sprayed with DDT. The results are tabulated as under:—

. Per cent mortality after one hour exposure*. :

- Concentration of DDT
Species 025 0-5 10 2-0
per cent | per cent per cent per cen
A. culicifacies 45-0 65-9 97-4 100
A. subpictus 466 - 611 94-8 100
House-flies e o V737 757 89-4 + 954
Per cent mortality after 24 hours exposure. .
C. :fatigans .} 1605 | 236 | 742 '91-4

*The Probit-log and MLC,, will be worked out when the observations are complete
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It was evident from data obtzined that the waxes from the legs
both flies and mosquitses melted at higher temperatures than the wax
from the body and those extracted from Culex had a higher melting poi
than the one extracted from flies. Tt is possible that this physical proper
i responsible for the natural biological resistance of Culex to DDT.

2. Investigations on the deelopment of resistance in house-flies and mosquitoes
chlorinated hydrocarbon insecticides., ‘

Reports from some parts of the world allége that in certain are
vihere IDIYT has been in use for a number of years, some species of mosquito
have developed resistance to DDT and other allied insecticides. This b
drawn the attention of all public health vworkers to the possibility of suc
a phenomenon  interfering. with the nation-wide programmes for tl
control of malaria by DDT used as a residual insecticide. .

From the feports of successful malaria control obtained in varion
parts of India by DDT residual spray, it is concluded that so far anophelin
veetors of malaria in India have not developed any appreciable degree
resistance although DDT has been in use in certain arcas for over eigl
years.  In order to study whether or not even a small amount of resistanc
has <o far developed in some of the species, specific investigations we
carricd out in Northern “India (States of Delhi and U.P.).

A. culicifacies collected from an arca sprayed with DDT for owve
seven years was subjected to tests in accordance with the procedure lai
down by the World Health Organization (Technical Report Series No. 80
These mosquitocs were found to be as susceptible to DDT as those from a
unsprayed arca.  Irom the complete absence of 4. fluvialilis and the absenc
of malaria transmission in sprayed arcas in which investigations wer
carricd out it is safe to conclude that no resistance has so far develope
in U.P. Terai. * Similar investigations arc being carried out on other vectc
specics in other parts of the country.  In order to get as much informatio
as possible within a very short time dctails of this technique and a testin
kit has Ieen forwarded to various workers for detecting if any resistanc
has developed in arcas where DDT or other chlorinated hydrocarbo
insccticides have been in usc for a number of years.

* Unlike anophelines, Culex fatigans have been found to have develope
a certain degree of resistance in some parts (Delhi, U.P., and Madras]
Studics on this problem are heing continued. Lo

The susceptibility of normal A. culicifacies, A. subpictus, Culex fatigar
and house-flies .to DDT has been determined so as to get a base line dat
which may be uscful for purposcs of comparison with similar data obtaine
from arcas sprayed with DDT. The results are tabulated as under,:—

Per cent mortality after one hour exposurc*.
* Concentration of DDT

Species 0-25 0°5 10 20
. per cent | per cent | per cent | per cen
A. culicifacies ... ... | 450 659 ' 974 100
A. subpiclus ‘ 166 61-1 94-8 ’ 100
Housc-flies e . 737 757 89-4 ©95-4
Per cent mortality after 24 “hours exposure. ] o
C. fatigans - ... .| 1675 | 23-6 | 742 | "91°4

*T hci’?obit-log and MLCy, will bc worked out when the observations are complete
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« Laboratory investigations on the ' development of DDT resistance
in Culex fatigans and A. fluwiahlis have been continued i the Coonoor
laboratories.

++ C. fatigans,—Signs of rcs\stance first became apparent in lhe ‘t4th
generation. There was progressive of r in the sul
progeny. The resistant strain has so far gone through 45 gcnerauons and
the :level of resistance has become very high. While the normal strain of
C. fatigans evidenced 100 per cent mortality on being exposed to 200 mg.
of DDT per sq. ft. for one hour, the resistant strain showed little or no
mortality on being subjected to similar treatment under identical condi-
tons.  Aduilts of the resistant strain were resistant not only to mortahty
but also to the paralysing effect of DDT. The resstant strain showed
striking variations in its tolerance for or resistance to DDT. With the
dosage remaining the same, some indviduals in 2 given batch of the
females of ‘the same generation, died after six hours of exposure, others
after 12 hours and still a few others required even more than 18 hours of
exposure to die.

4. ﬁumahlu—-Reslsmnce as already reported was very late in
appeanng and very slow in building up Feeble resistance was first
evidenced in the 29th generation. The stramn has so far progressed through
48 generations. There has been a slight increase in resistance but it still
remains low. Degree of quanutative resistance in 4. fumattlis will be
communicated at the time of the Indian Council of Medical Research
mcc(ing

Similar studies have been carried out on the 4th mstar larve of
Ldes egypti and Culev fatigans. The larve were exposed to DDT con-
centrations of 00! to 5 0 parts per million and BHC gamma isomer concen-
trations of 0-1 to | part per million. The results with Zdes ggypti are fairly
consistent and the M.L.D. 50 for DDT and BHC appear to be about
002 ppm. The results wnh Cul:r Jfatigans are variable and need further
confirmation.

Besides the above, it is also being investigated as to whether (1) the
houseflies and mosquitoes exposed to DDT and BHC separately and to
DDT and in BHC combination would develop resistance to DDT and
BHG simultaneously; and (2) whether the development &f resistance will
be hastened if the same insecticide is used both as a larvicide and as an
adulticide?

Selection of Culex jahgam and Musca nebulo to DDT, to BHG and
DDT and BHC in combination has progressed to 28th and 33ed generations,
respectively. * It ‘appears that when insects are exposed to combination of
insecticides, the insects develop resistance not only to both the insecticides
but also to individual insecticides simultaneously. Similarly, insccts
exposed to DDT or BHC scpnrately also seem to develop certain degree of
cross resistance.

3. Development of sporogony cycle of malaria parasites in resistant and non-resistant
s!mxn.r of mosquitoes afler exposure lo DDT.

Very little is known as to what h:\ppcns to cocysts or Uy sporozoites
in the body of resistant and normal strains of mosquitors after exposure
to DDT. Studies were 'undertaken at Coonoor on this prolifem and a fov
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4. Lreeentiong of oiplion of incecinides infy mud surfaze:.

iy iosprlation betewrn the amoine of inwcticides owbed into
pied endbacen, 0 the jeposity of the surfares was studied. Panes with
s ybage grnosity vanging fiow 002 o 192 ger cent were prepared by
izt different quvatities of sand vijth maud and were dried;in shade for
a weel wnded identical conditions, Dricd panes vere sprayed with 75
o ernd Ly ','/H!/'l-!Ii‘:]llzlz”/": p’)'//df:r “t the rate of 109 m. DDT per
vy, hee psicls vieve allowedd 1o dry for 24 honss after which scrapings
gps 20wt G smlaees were: resnoverd and the amount of DIYT present
i e drtenpined Ay wsing o spectrophotometer, . The results are

luietly comirarized bedovs

; R .
Poreity Regicual DT in ¢ DDT mg.[sy. ft.
seraping ! '

1390 244 | 8784
1065 228 5166
1938 220 79-92
14015 -85 6604
1744 150 64-80
{1540 178 64-06
141240 176 6537

s

Fros the shiove table it wonld appear that absorption of DDT into

) aereased with the inerease i porosity, Further work i3 in progress
on prosels with the gane chenical composition but of different porosity.

(hy  Studies on mmd blocks received from Afphanistan.~—The World Health

shanistan for detailed

Chpantzation gent o onber of mud blocks from Alg
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study regarding the sorption of insecticide in these blocks and the physical
and chemical properties of the mud are as follows:—

Physical properties Chemical properties
Per cent Per cent
» Specific gravity e 2756 Calcium carbonate .. 7:25
2. Porosity ... .. 96 Bicarbonate .. 00427
3. Permeability Total quantity of iron,
4. Sedimentation® ' phosphorus and alu-
v Time, |Per cent sedi- minium oxides .. 13 22
. minutes | mentation Iron oxide {(Fe,O,) .. 779
T | Phosphorus pentoxide
20 30 05 .. 060
30 59 Aluminium oxide
60 66 (Al, Oy 483
120 74 Insoluble silica
210 80 (810,) . 3887
300 83

*The sedimentation was determmed of the ground mud which was passed through a
16 mesh {ASTM) sieve, Thirteen per cent coarse material remamed on 16 mesh sieve

The mud blocks were sprayed with DDT suspension at the rate of
100 mg.[sq. ft. and scrapings from 25 cm. area were removed 24 hours
alter spraying and once every week from the same block, The biological
effectiveness of the deposits was also determined simultaneously The
quantity of DDT estimated from the scrapings and percentage mortality
figures are given below:—

BIOLOGICAL EFFECTIVENESS AGAINST C. FATIGANS
NI 30 mi Exp 60 mi Exposure
+ Ageof | DDT/mg. - .
deposit | sq ft. per cent after per cent after
mortality * 48 mortality 48
after 24 hours after 24 hours
A hours | hours !
24 hours » o 644 not
week ‘ ¢
1 53-28 . .
2 305 Dt
3 4-5 82-5 100 92-3 100
4 28-44 795 937 196°5 100
5 4-5 650 86 7 93-7 1950
6 16-92 48-7 67-5 775 850
7 15-12 ;250 35:0, § 3875 | 620
8 108 12:5 22:5° 25-0,, 400
9 10:6 7-5 1775
10 8-58 25 ‘12°5
1 0-294 0 0 -
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There appears to be a close .correlation between the amount of’
DDT present on the surface and the biological effectiveness of the deposit.’
Due to the presence of high iron-oxides content deposit of DDT 200
mg/sq. ft. was effective only for about eight wecks.

Micro-photographs from the same spot of the block were also taken
every week. These definitcly show the gradual disappearance. of crystals
after two weeks of application, but subsequently dust particles interfered -
with the results. :

(¢) Measures to prevent sorption of insecticides into mud surfaces.—As
reported last year, glue and potassium dichromate mixture, glue and soap
mixture and Ripolin clear coatings were tried to- prevent. sorption of
insecticides into mud surfaces but none of these materials had been found
satisfactory. In the light of further discussion with Technical Development
Establishment Laboratory (who made the suggestion for the use of glue
and potassium dichromate mixture) tests were repeated with slight
modifications.

The modificd formulez used were as follows: —

1. Glue pot dichromate solution:
Glue 60 parts.
Potassium dichromate: 0-5 parts.
Water: 93-5 parts.

2.  Glue and soap solution:

Glue 1 1b.
Sunlight soap ... 3 cake.
Water I gallon

Uniform mud blocks (6" X6 X3") were treated with dichromate
glue solution at the rate of 12:5 (750 mg.) and 25 c.c. (1,500 mg.) per sq.
ft., and glue soap solution at the rate of 2 c.c. (250 mg.) and 4 c.c. (500 mg.)
per sq. ft. The panels were dried for 48 hours and onec set was then sprayed
with DDT suspension at the rate of 50 mg./sq. ft., and another set with
DDT emulsion supplied by the T.D.E.L. at the same rate. The test
insects, Culex fatigans and Musca nebulo, were exposed to the treated surfaces
for 15 minutes and were then kept for 24 hours under observation in clean
cages. A new set of panels was used after every four weeks. These
experiments are being continued as it was pointed out that mosquitoes
at certain times of the year are more susceptible than at others. The
data so far collected showed a slight increase in the duration of residual
¢ effectiveness but only by about a week or so.

5. Lfficacy of newer inseclicides such as Malathion and Diazinon, etc.

During the period under review the following newer insecticides of
the phosphate series were tested for their biological effectiveness against
houseflies and -mosquitoes:

(a) Malathion.—C,,H,;Og PS,, is the name given to the insecti-
cidal chemical O—O-—dimethyl— (1, 2— dicarboxy ethyl) dithiophosphate,
belonging to phosphate series of compounds. It has been reported that
unlike other compounds of the phosphate series it can be safely handled
and is less hazardous. .
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and Madhya Pradesh in collaboration with the malaria organizations in
the respective States.

In each State, six arcas have been sclected and in each of the five
arcas onc particular insecticide has been sprayed. The sixth area has
been left untreated for purposes of comparison. Each area consists of a
number of villages having a population varying from 3,000 to 10,000.

The following data are being collected from each of the six areas:

A. Epidemiological :

1. Prc- and post-spraying spleen and parasite rates in children (2-10
years old).

2. Infant parasitc rate every month,

B. Entomological :
1. Comparative density of mosquitoes, anopheline and culicines
and the survival rate of those caught in the sprayed areas every week.

2. Behaviour of vector species (@) daytime resting places, (b) time of
entry into human dwellings for feeding and resting and the normal duration

of ecach stay, (¢) time and frequency of feeding.

Final assessment of the efficacy of each insecticide will be made after
the malaria season sometime in December, 1955.

C. SAMPLES OF INSECTICIDES AND SPRAYING EQUIPMENT TESTED.

Sl

Insecticides

Strobane (Technical)

Pyrethrum extract

50 per cent BHC water
dispersible powder

. BHC 50 per cent water disper-
sible powder

Received from

World Health Organization. -
Messrs. Aikay & Co., Dehradun.

Malaria Organization Goalfield sup-
plied to them (Messrs. Bharat
Pulverising Mills Ltd.).

4. 10 per cent shark liver oil Government Shark Liver Oil Factory,
Trivandrum.

5. Resitox Dr. L. Kant, AD.P.H., Malaria
Control, Patna.

6. Hexamar BHGC 50 per cent Antimalaria Officer, Ganga Khadar,
P.O. Hastinapur, Meerut.

7. DDT 50 per cent I s . .

8. Salvi mosquito repellent Messrs. Salvi Medical Hall, Karnal.

9 :

Messrs. Bharat Pulverising Mills Ltd.

10. Dialdrex Messrs. Burmah Shell Oil Storage &
Distributing Co. of India Ltd. '
11. DDT (Technical) Hindustan Insecticides Ltd.

12.
13.

Shalimar Insecticide Lacqueru

"Thanite

Shalimar Paint Colour & Varnish Co.,
Delhi. :
Hardcastle Waud & Co. Lid., Bombay.



