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Introduction 

The problem of hookworm infection bear- 
several aspects of interest to the tea estate 
medical officer. From the clinical point of vie^' 
of the practising physician, severe ankylosto- 
miasis, though not an everyday occurrence, is 

potent source of serious and, sometimes, fata 
illness. ' 

Water-sore' or ground-itch, thougj1 
not serious, is a very common disability which 
occurs during the summer months when the 
labour force is required to be at the peak 
efficiency and when the physician is already busy 
dealing with the seasonal influx of cases ^ 
malaria and pneumonia. From the pubhc 
health point of view of the medical officer, 
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administrator, hookworm infection ^ears t 

cardinal stamp of interest in 
that it is emi' . y_ 

Preventable by the provision of effective 
sa 

^ 
tion which prevents contamination 

o 

and therefore removes the infective 
& 

of reach of the coolies' feet. ^ 

Unfortunately, very few tea 
estates 

been provided with any system 
of ssanitati,io 

all so that the only way of breaking :nfec. 
of infection is by rendering worm-free 

the 11 

ted members of the population. Now, . 

Point of view, one hundred persons 
each haroou 

one worm are of far more serious 

^an one person harbouring a hundre TY.110h 
for the area of scatter of infection 

is so 

greater. In the tea districts of Assam, 
p , 

ninety per cent of the adult population 
harD 

hookworms though the large majority 
o 

?> 

^ons are very light so that, effectively 
to 

the infectivity circle on its human side, 

tually mass anthelmintic treatment 
is ^e(l 

The choice of anthelmintic is, there , 

Matter of some importance. For use m 

treatment, an anthelmintic must 
be : 

(1) Non-toxic. 
(2) Reasonably palatable. 
(3) Easily dispensed. 
(4) Effective in one dose. 

(5) Inexpensive. (5) Inexpensive. 

tre 
^0lirth requirement is important 

as every 

one' ] 
en^ Siven means the loss 

to the estate 
of 

Dr 
, 
ay of labour, a vital consideration 

when 

aucti?n costs must be kept down to the 

as 
Most authorities, e.g., Chopra 

(1936), 

the 
yalue of an anthelmintic by comparing 

Wor ̂ r1?P?rti?n expelled of the estimated total 

stqrf? d the results obtained from 
some 

is' ^ anthelmintic. We 
feel that this method 

ex 
Satisfactory. Since it must be based on 

do ri?lents ?n heavily 
infected cases the results 

infer 
necessarily apply to the 

cases of light 

The^1011 ,wh?se importance 
we have stressed. 

with ? 

infected cases can always 
be dealt 

We lnd!vidually since they 
are few in number. 

drupC?fnS^er ^la^ w^en 
assessing the value 

of a 

effpnf 
mass treatment purposes, the only 

per 
Ue method is the determination of 

the 

who 
infected persons, taken 

at random, 

druw 
are rendered worm-free by one dose 

of the 

acf)?ullr?der test. Since it may be taken 
as 

direr! Clayton-Lane method of 

mean5 c^.n^^uSal 
flotation is the most 

accurate 

that t 
? ^aSnosinS hookworm 

infection, we feel 

this +? + 
a eSg-free when subjected 

to 

perso6 may regarded as proof that the 

suffi0,n w!10 Passed it 
is worm-free, provided 

a 

of +ulen^ interval has elapsed 
since the exhibition 

!$e anthelmintic. 
hoow6 dru?s in general 

use for expulsion of 

chenn0r?s are carbon tetrachloride, oil of 

tetriJn ?llm' and tetrachlorethylene. 
Carbon 

sever i ?/ide is far from being non-toxic and 

fatalities have been reported 
following 

its use even when reasonable precautions have 
been taken. It is not, in our opinion, a suitable 
drug for mass treatment. Oil of chenopodium 
is probably, at present, the most largely used 
anthelmintic, but it is costly and is very un- 

pleasant to take. There is a large literature in 
existence testifying to its efficacy and it is dis- 
cussed in detail in all the standard textbooks of 

tropical medicine. Tetrachlorethylene, though 
it has been in use for at least ten years, has not 
amassed a considerable literature and a perusal 
of several standard textbooks provided only a 

limited amount of information. Manson-Bahr 
(1935) does not mention it at all, nor does 

Majumdar (1938). Banerjea and Bhattacharya 
(1938) mention it as 'a most effective anthel- 
mintic against hookworm ' and quote Maplestone 
for mode of administration. Chopra (1936), 
however, fully discusses its chemical constitu- 
tion, pharmacological action and toxicity, and 
gives references to six papers on the subject. He 
comes to the conclusion that ' the cure rate with 

tetrachlorethylene is probably slightly greater 
than with (carbon) tetrachloride' and that 
' 

tetrachlorethylene would be a very safe drug 
to employ as an anthelmintic'. 
Manson (1934) carried out an extensive com- 

parison between tetrachlorethylene alone, oil of 

chenopodium alone and a combination of the 
two and concluded that, within the scope of his 
investigation (which did not include examination 
by 

' DCF ') 
' 

tetrachlorethylene is a safe and 
reliable anthelmintic for general use 

' and that 
' 

tetrachlorethylene in a dose of 4 c.cm. and 
mixed treatment . . . proved to be definitely the 
best methods of treatment for mixed helminth 
infections and for hookworm infections'. 

Maplestone and Mukerji (1937) have recently 
published a further series of cases confirming 
their previously recorded favourable impressions 
of tetrachlorethylene. They used the DCF 

method so that their figures are more comparable 
with ours. What information is available indi- 

cates that tetrachlorethylene is reasonably non- 
toxic and is effective. It is certainly more 

palatable than oil of chenopodium, is not more 
difficult to dispense, and its cost per dose is 

definitely less. The present investigation is an 

attempt to compare the efficacy of single doses 
of oil of chenopodium and of tetrachlorethylene 
in order to satisfy our fourth requirement, 
namely, efficacy in one dose. 

I 

Material and technique 

The experimental subjects were 188 consecu- 
tive coolie patients admitted for hookworm 

treatment to estate hospitals under the senior 

author's charge. They had been picked out at 
labour force musters as being anaemic, or 

lethargic, or badly nourished, and in every case 
the existence of hookworm infection was con- 
firmed microscopically by the senior author, 
personally, before treatment was given. Alter- 

nate batches of a dozen or so were treated with 
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the two drugs. Seventeen cases were given 
twenty minims of oil of chenopodium. Eighty- 
four cases had thirty minims of oil of cheno- 

podium and eighty-seven cases had four cubic 
centimetres of tetrachlorethylene. Of these, 
ninety-four chenopodium cases (94 per cent) 
and forty-six tetrachlorethylene cases (52 per 

cent) were treated personally by the junior 
author. The remainder were treated substan- 

tially according to the same technique which 
was as follows :? 

All the patients were treated as in-patients in 
order to allow of close observation and in every 
case the medicine concerned was poured directly 
into the mouth and the patient instructed to open 
the mouth afterwards to ensure that the whole 
dose had been swallowed. In any case where 
the medicine was vomited, the dose was repeated 
after a few minutes. The doses were adminis- 
tered in the early morning on an empty stomach 
and no food was given until noon when milk and 
sago were allowed. The oil of chenopodium 
used was guaranteed to be of B.P. strength and 
the tetrachlorethylene was obtained 'from a 

reliable source. The total dose of oil of cheno- 
podium was split up into separate portions of 
ten minims each shaken up in one ounce of fifty 
per cent magnesium sulphate solution and the 

separate doses were administered at intervals of 
one hour. The total dose of tetrachlorethylene 
was given at one time shaken up with two ounces 
of a saturated solution of sodium sulphate. On 
the fourteenth day after administration of the 
anthelmintic a second stool was obtained from 
each case and subjected to Clayton-Lane's 
method of direct centrifugal flotation (DCF) by 
the senior author personally. The results were 
assessed as follows :? 

No eggs in whole area of cover-slip = absolute 
cure. 

One, two or three eggs in whole area of cover- 
slip = partial cure. 

Four to twenty eggs in whole area of cover- 
slip improvement. 

More than twenty eggs was classified as 
' 
no cure \ 

Though, for the reasons stated above, we only 
attach importance to absolute cures we have 
included the other assessments in order to sim- 

plify comparison of our results with those of 
other workers. 

i 

Table 

Oil of chenopodium (twenty minims) 

17 cases 

Degree of cure Number Percentage 

Absolute cure 

Partial cure .. .. 1 5.9 

Improved 
Not cured .. .. 16 94.1 

Oil op chenopodium (thirty minims) 

84 cases 

Degree of cure 

Absolute cure 

Partial cure 

Improved 
Not cured 

Tetrachloretiiylene (four cubic centimetres) 

87 cases 

Degree of cure Number Percentage 

Absolute cure .. .. 42 48.3 
Partial cure .. .. 23 26.4 
Improved .. .. 9 10-4 
Not cured .. .. 13 14.9 

Table showing results of administration of single d??e" 
of anthelmintics. 

Results 

The results of the investigation are shown 
111 

the accompanying table where we state the 

number of cases treated with each preparation 
the number found in each class of ' cure' at t'lC 

second examination and the same numbers e*' 

pressed as percentages of those treated. It lS 

obvious from this table that for efficiency }n 
3 

single dose, tetrachloretiiylene is infinite^ 
superior to oil of chenopodium and, other thing? 
being equal, is the drug of choice for use in ina^ 
hookworm treatment. Our results with oil 0 

chenopodium are, frankly, disappointing and 
much inferior to those of other workers. 
standard of cure may have been more severe 

bu 

another fact of possible importance is that sort1? 
certainly, and possibly many, of these cooli^ 
have been previously treated with oil of chert0, 
podium and it may be that a condition 
' 

chenopodium-resistance ' can occur. We 
never heard of such a condition being describe 
but it seems an interesting possibility. 
With regard to toxicity, all the patiert^ 

treated with tetrachloretiiylene experienced 
1 

sensation of drunkenness (which they rathe 
enjoyed) lasting an hour or so. One case, 
debilitated female of eighteen, suffered fr0? 
severe vomiting, giddiness and marked droWS1 
ness. After cold had been applied to the he*1 

she recovered and was perfectly well by * 

evening. Her cardiac condition was normal- 
The coolies were emphatic in their opinion 0^ 

the palatability of tetrachloretiiylene as 
_ 

c0ll\ 
pared with oil of chenopodium. They consider 
it to have a sweet taste and a pleasant odo^ 
and pointed out that it did not cause any bur^ 
ing sensation in the mouth. These points 

a 

contrasted strongly with oil of chenopodrtj 
which is, by no means, one of their favoirt'1 
drugs. 
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Tetrachlorethylene is simple to dispens^ ^ag the method of administration described 
^e added attraction to the compounder tha^ need only dispense one dose as agai - 

Tetrachlorethylene is extremely C 
twelve One p0u?d, costing Re, 1-14-0, represents tw^_ fluid ounces or approximately 3b ? 

. 

^ Ponding to ninety doses. The 
c0Sq pound of therefore, one-third of an anna. 

represents oil of chenopodium, costing Rs. , 

nineteen fluid ounces, or 304 doses, 
double dose being two-thirds of an anna-exactly clou the cost of tetrachlorethylene. 

! 
Conclusion and Summary J (1) Attention is drawn to the 

mass I Prophylaxis, as distinct from treatm , 

the 1 anthelmintic treatment directed 'S' 
^eai hookworms, and the properties ot ww 

| anthelmintic are stated. 
,,oiiie (2) The assessment of the compara ive . 

n 
of 

anthelmintics is discussed and re 
._ 

ntage 
for preferring an assessment based o \ 

orms 
of persons cured rather than percentage spelled. 

? 
, nA- im (3) Carbon tetrachloride, oil of c e??P 

^e and tetrachlorethylene are discussed Point of view of their literature. 
^ _ , (4) An experimental investigation i^o efficacy of single doses of oil of chenop 

^ tetrachlorethylene, checked ^ i four- 
he stools by Clayton-Lane's DCF method four tfen days after exhibition of the anthelmintic, described and the results tabulated. 

(5) It is concluded that tetrachloret ly ene 
^ 

a 
superior drug for mass treatment 

^ ehenopodium as it more nearly 
. five 

requirements of the ideal anthelmi 
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