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This paper has been written mainly for the 

information of practical malariologists and in ^ 

the observations on Paris green of Drs. Gosio> 
Missiroli, Chalam, Hacket, Dalai and others as 

well as of onr own have been put together. The 
merits and demerits of this remedy and its p?0' 
bable cost of operation in Bengal have been dis- 

cussed, which may be of interest to the 
workers. 

Paris green or Schweinfurt's green is a chenii- 
cal compound of arsenic, copper and acetic acid- 
Its chemical name is copper aceto-arsenite, its f?r" 

mula being 3 Cu H As 03 -j- Cu (C2 H3 Os)r 
It is therefore a double salt of copper arsenite 
and acetate. It is a microcrystalline powder 01 
emerald green colour. It is practically insoluble 
in water. It is perfectly soluble in ammonia a11 
concentrated acids. In the pure state it contain5 
58.6 per cent, of arsenious anhydride (As2 O*)' 
Paris green is often adulterated. The percentage 
content of arsenious anhydride should thereto1^ 
be ascertained from the dealer when ordering 
for larvicidal purposes. Some manufacture^ 
guarantee it to contain 55 to 58 per cent- 0 

arsenious anhydride. 
It has been used with great success as an 

ano 

pheline larvicide in America and Soutne 
Europe. It has also been used with success j 

Dr. Chalam, Dr. Dalai and others in India. 
For use Paris green is diluted with some iner| 

dust in the proportion of 1 part of Paris ?r^fie 
to 99 parts of road dust by weight. I'1 
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absence of road dust, clay dust, sawdust, pow- 
dered French chalk, or soap stone powder may be 
substituted. Soap stone or steatite can be had 

locally in India and is known as rainkhalli. The 
fixture must be perfectly dry before use, other- 
wise the presence of the least moisture will cause 
the mixed dust to sink soon. It will also not 

spread over the surface of the water to form a 
film of the powder. As the season for anti- 
malarial operations in Bengal is just the one 

}vhen one gets frequent showers of rain, it is very 
Important that the road dust should be collected 
'n the dry season and stored for use in the wet 
season. It is better sieved before putting into 
^ags. If this precaution is not taken there will 
^.e great difficulty in securing dry dust at the 
tjme when it is greatly needed. In such cases 

j^rench chalk powders may be used as diluent 
but will greatly enhance the cost of operation, 
although the price of Paris green itself may be 
lnsignifiCant. 
Experiments with Paris green were carried 

in a tank near the Central Jail at Krishnagar 
'J! the months of November and December, 1928. 

,le diluent used was dry road dust and the 

^xture was applied by means of a hand blower 
devised by Dr. Racket. The tank was full of 
such aquatic vegetation as Vallisncria, Utricularia 
and Hydrilla. In our experiments, Paris green 
\as mixed with dry road dust in the proportion 1 in 100 by weight. It was found very effec- 
'^e in killing anopheline larvae as will be evident 
r?m the experiments detailed below. In our 

xPeriments the same pan of 10 in. diameter was 
for collection of larva?. In each case 15 

lalps Were made to compare the number of living 'rv* and the same place was tested. 

Experiments. 

hav?ft-ey cou'(l not 1)C identified as the % 

cUirintr the X? lust emerged from the egR-shel s dunng Se of the day. They were very tiny. 

lar* *S therefore seen that total eradicatioi latv? 
cannot be expeeted within 2 hours of the 

application of the powder. A total eradication 
may be expected within 24 hours. It also be- 
comes apparent f.rom the experiment II that it 
has 

_ 

110 action on the eggs which hatched out 

during the course of the day into small tiny 
larvae. From experiment III it seems that 
A. fulicjinosus larvae are more vulnerable than 
A. rossi larvae. Experiments were also carried out 
in dishes on the life of Culicine larvae and Ano- 
pheline pupae. It was found that the mixture 
had no effect on them. 

The alimentary tracts of dead larvae were dis- 
sected out and the contents were examined under 
the microscope. These showed the presence of 

typical granules of Paris green in the different 

regions of the oesophagus and the gut. It there- 
fore acted as a stomach poison. Under ordinary 
conditions the dust forms a film on the surface 
of .the water and floats for some time. The 

anopheline larvae being surface feeders the minute 
granules of Paris green are taken automatically 
by them with the inward current produced by 
their feeding brushes. Arsenic and copper being 
powerful stomach poisons they die even when 
a very minute quantity of Paris green is ingested 
by them. 
The quantity of the mixture required to kill 

all anopheline larvae in a water area of 20 square 
yards was about 3 ounces, containing only 14 

grains of Paris green. The cost is therefore in- 

significant. It may be had at Rs. 88 per 1 cwt., 
which works out the cost of Paris green as a 

larvicide to be about one anna per 1,000 square 
feet of water surface. If the diluent is road 

dust collected and stored beforehand the expense 
is inconsiderable. But if the diluent used is 

French chalk powder or steatite powder, the cost 
would come to about 6 annas every 1,000 square 
feet, the price of French chalk powder being 
about Rs. 4-8 per cwt. 

The powder may be used by means of hand 
bellows as devised by Dr. Hacket or by means 
of any powder blowers such as found in the 

market like " Misto 
" 

powder blowers. When a 

breeding-place overgrown with tall grass or water 
hyacinth is to be treated, it is better to have a 

special long nozzle attached to the blower to be 

introduced into the growth before blowing the 
powder. Otherwise powder blown over the 

growths will settle on the leaves and the larvae 

would not be affected. In big swamps which are 
full of weeds not only in the edges but also in 

the mid portion, it is better to apply it over the 

whole surface. This may be done by the 

operator sitting on a bJicla?an improvised float 

made of sola or Indian pith such as fishermen 

use or made of blocks of plantain trees. The 

only precaution required is that the operator 
should always keep himself on the windward side 
of the dust cloud. 

Paris green should be applied at least once 

every six days. As it has no action on the egg 

stage and the pupal stage of anophelines, the in- 
terval between the two applications must therefore 
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be shorter than the period which takes just 
hatched out larvae to develop into pupae. As the 

length of this period varies in .different seasons, 
in summer the time taken being very much 
shorter than the average, the interval must not 
therefore be prolonged more than six days. 
At present a mixture of pesterine and kerosene 

or fuel oil and kerosene is being largely used as 
a larvicide in areas where anti-malarial opera- 
tions have been undertaken in Bengal. The cost 
of this mixture is about 5 to 6 annas per 1,000 
square feet. 

The advantages of the use of Paris green as 
a larvicide are:? 

(1) It is inexpensive in comparison with pes- 
terine or kerosene, etc., the cost being about an 
anna per 1,000 square feet. But if French chalk 
powder is used as a diluent, the cost per 1,000 
square feet comes up to the same level as that of 

pesterine or fuel oil. 

(2) It has no smell, whereas the odour of 

pesterine or liquid fuel is very much objected to 
by the public. 

(3)The solubility of Paris green is so negli- 
gible and the quantity used is so small for the 
area treated that there is no fear of toxic effects. 
It sinks to the bottom of the tank after a certain 

period, and being practically insoluble it does not 

materially affect the composition of the water. 

According to Drs. Gosio, Missiroli and Hacket, 
even when Paris green comes in solution in 
minute quantity, there is no accumulation of 
arsenic in solution in the 'water, as it is eliminated 
within 48 hours by natural biological processes 

through the agency of aquatic vegetation, viz., 
Pcnicillhim brevicaule, a species of lower fungus 
which is present in most water collections and 
absorbs all arsenic in solution. In our experi- 
ments we found that the quantity used was not 
toxic to even small aquatic fauna such as fish, 
frogs, leeches, water-bugs. Ducks and cattle 

o 7 o 

using the water were not affected. 

(4) It is equally effective in weedy water 

collections as in clean ones; the cost of preli- 
minary expense for the clearance of weeds before, 
spraying with oil is thus saved. 
But it has the following disadvantages:-? 
(1) It cannot kill the eggs and pupae of ano- 

phelines and has no effect on the aquatic stage 
of culicines. In rural towns where there is some 
sort of water works without underground drains 
the mosquito nuisance is so great that the cam- 

paign should not only be against anophelines but 
also against culicines. In such cases Paris green 
is useless. 

(2) A shower of rain or high wind just after 
the application may vitiate the result. In such 

cases, it should once again be applied. 
(3) It may not be useful in waters with a 

strong current such as are found in submontane 

regions. 
(4) Although fish and ducks have been found 

not in the least affected, there is a general appre- 
hension of arsenical poisoning by doctors, as tank 

water is very much used by the Indians for 

drinking- purposes. Where there is a piped water 
supply, its use is safe. 
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