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PRELIMINARY COMMUNICATIONS
Serum Atypical Pseudocholinesterase
and Genetic Factors in Leprosy
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Summary

The levels of pseudocholinesterase and its nature were
studied in 390 leprosy patients and 343 control subjects.
The levels of the enzyme in both leprosy patients and
normal controls were comparable. The study ofthenature
of the enzyme by determining its dibucaine number
showed that a statistically significant number of lepro-
matous patients had the atypical variety of the enzyme
compared with normal controls or tuberculoid patients.
Since the presence of the atypical variety of the enzyme
is genetically determined it is suggested that genetic
factors play an important part in deciding susceptibility
to lepromatous leprosy.

Introduction

It has been observed that leprosy patients undergoing surgery
and in whom Scoline (suxamethonium chloride) was used as a

muscle relaxant had longer periods of apnoea than other
surgical cases (Varkey, 1968). It is not known whether these
patients had a low level of pseudocholinesterase or the enzyme
present was an atypical variant. Lehmann and his co-workers
(Evans et al., 1952, 1953) observed low cholinesterase activity
in patients who had received suxamethonium chloride and who
had subsequently remained paralysed for much longer than the
expected time. Lehmann and Ryan (1956) pointed out that this
low enzyme activity was in some patients not the result of
disease but of a hereditary factor, and studies by Kalow (1956)
showed that the esterase activity was not only low, but qualita-
tively altered owing to a hereditary change of the enzyme itself.
The adjective "atypical" was then introduced to designate this
altered enzyme.
These workers have shown that the atypical variant can be

reliably distinguished from the usual serum cholinesterase by
the dibucaine number. The dibucaine number (D.N.) is the
percentage inhibition of the serum enzyme by 5 x 1O-- M dibu-
caine (U.S.N.F.). On the basis of the D.N. the population can

be divided into three groups. The majority with a D.N. above
70 are said to have the usual or normal type of esterase. In a

minority of subjects with a D.N. below 40 the serum is said to
contain the atypical esterase, and in those with a D.N. of40-70-
the intermediate group-the serum is thought to contain both
typical and atypical enzymes. Genetic and biochemical evidence
suggests that the first two groups of subjects, each with one or

other of the two enzymes, are homozygotes for one or other of a

pair of allelic genes, and that the third group probably have a

mixture of the two enzymes and represent the heterozygotes.
It has been suggested by many authors that there is a possi-

bility of genetic factors influencing the susceptibility to leprosy.
Some studies have also shown a greater incidence of leprosy in
O group individuals than in B group and more in monozygotic
twins than in dizygotic twins (Husen et al., 1963; Spickett,
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1964; Mohamed Ali, 1965; Ghosh and Mukerjee, 1970). There
have been no studies so far to determine the presence of an
atypical variant of pseudocholinesterase in leprosy patients and
even studies on healthy Indians are few (Phathak, 1957; Kasli-
wal, 1959; Wahi et al., 1959; Chatterjee and Choudhury, 1966;
Divekar et al., 1966).
The purpose of this study is to compare the levels of pseudo-

cholinesterase and the nature of the enzyme as indicated by the
D.N. in healthy individuals and in leprosy patients to elucidate
further the role of genetic factors in leprosy.

Methods and Materials

The method adopted for the estimation of pseudocholinesterase
and the D.N. was the screening technique of Steinitz et al.
(1963), which is a modification of the method of Rappaport
et al. (1959). Control sera were obtained from healthy students,
blood donors, and patients of the same socioeconomic group
as the leprosy patients who attended the Christian Medical
College and Hospital, Vellore, for minor complaints and
routine check-ups. Before blood was taken a thorough physical
examination was done to exclude anaemia, thyrotoxicosis, tuber-
culosis, malnutrition, liver disease, or malignancy. A careful
family history was also taken and record made of any consan-
guinity. Both male and female subjects were studied, their ages
ranging from 20 to 55 years in the case of the controls and 4 to 55
years in the case of the patients. Sera of leprosy patients were
obtained from the Schieffelin Leprosy Research Sanatorium,
Karigiri, and from the leprosy clinics conducted by the Chris-
tian Medical College and Hospital at nearby villages. The pat-
ients were classified according to the international classification
after a careful clinical examination. The classification was con-
firmed with a lepromin test and skin biopsy in 226 of the cases
studied. Only patients classified as lepromatous and tuberculoid
are included in this study.

Results

The estimation of the esterase levels and D.N. were done in 343
normal controls and 390 leprosy patients. The enzyme levels
were found to be within normal limits. The cholinesterase
values ranged from 56 to 120 units, with a mean of 84-4 for the
controls and 78-6 for the patients. There was no statistical
difference in the esterase levels between the controls and
leprosy patients.
Of the normal samples studied (Table I) 328 (95 6%) were

from subjects with a D.N. above 70-that is, those having the
typical enzyme. The intermediate group was 14 in number
(41 %), and only one subject had a D.N. below 40-that is, had
an atypical esterase in the serum. In the case of the leprosy
patients taken as a whole most were in the intermediate group,
with a D.N. of 40-70 in 230 samples; only 141 (36 2%) had a
D.N. above 70. This difference in the distribution of the D.N.
among the leprosy patients was significant when compared with
that recorded for the normal population (P < 0 001) (Table II).
There was also a greater proportion of patients than controls
with a D.N. below 40-19 out of 390 (4.90/). The distribution
of D.N. at all three levels-that is, above 70, 40-70, and below
40-among leprosy patients was significantly different compared

TABLE i-Dibucaine Number Recorded in Normal Subjects and Leprosy Patients

Subjects
>70 40-70 <40 Total

No. Lo0 No. 0 No. 0 No. %
Normal .. 328 95-6 14 4-1 1 0 3 343 100
Lepromatous 65 30 7 130 61-3 17 8-0 212 100
Tuberculoid 76 42-7 100 56-2 2 1-1 178 100
All leprosy .. 141 36-2 230 59 0 19 4 9 390 100
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TABLE II-Statistical Analysis on Leprosy Patients

<40 40-70 >70
Subjects

- Normal Tuberc. Normal Tuberc. Normal Tuberc.

Lepromatous P < 0 001 P < 0-001 P < 0 001 N.S. P < 0-001 P < 0-05
Tuberculoid N.S. P < 0 001 P < 0 001
All leprosy P < 0 001 P < 0 001 P < 0 001

N.S. = Not significant.

with that among the normal population studied (P < 0 001)
(Table II).
Of the 212 lepromatous leprosy patients studied it was found

that 65 (30 7%) had a D.N. above 70, 130 (61-3%) a D.N. of
40-70, and 17 (8 0%) a D.N. below 40. In each of these the
difference was significant compared with the normal population
(P < 0-001) (Table II).
Of the 178 tuberculoid patients studied 76 (4217%) had a

D.N. above 70, 100 (56 2%) a D.N. of 40-70, and 2 (1-1%), a
D.N. below 40. There was no significant difference between the
control population and the tuberculoid patients with a D.N.
below 40. There was a significant difference between the normal
and tuberculoid groups with a D.N. of 40-70 and above 70
(P < 0.001).
When tuberculoid and lepromatous patients were compared

there was a significant difference in those with a D.N. below 40.
At levels of 40-70 the difference was not significant, and above
70 the difference was significant at the 5% level.

Discussion

In this study the esterase values obtained for the normal control
sera varied from 56 to 120 units. Similar studies on normal
sera give values in the range of 60-125 units (Divekar et al., 1966),
showing that the results obtained in this study were in con-
formity with previous studies. Comparison of the esterase levels
between normal subjects and leprosy patients showed no signifi-
cant difference between the two groups.
The D.N. distribution among the normal subjects in the

present study was in conformity with other studies done in
India and elsewhere (Kattamis et al., 1962; Omotto and Goedde,
1965; Peters, 1968; Amma and Narang, 1969).
Comparison of the D.N. between leprosy patients and normal

subjects showed that in the normal group 95-6%had a D.N.
above 70 whereas in the leprosy group only 36-2% had a D.N.
above 70. This difference was statistically significant (P < 0-001).
There were also more patients than controls with a D.N. below
40-49% against 0-3%.

The differences in distribution of the D.N. was very marked
when lepromatous leprosy patients alone were compared with
normal subjects. Of great significance was the high number with
atypical enzymes (D.N. below 40) in this type of leprosy. The
difference in D.N. distribution was not as marked when tuber-
culoid patients were compared with normal subjects, especially
the group with a D.N. below 40, where there was no statistically
significant difference. Thus the distribution of D.N., which
indicates the nature of the cholinesterase, was significantly
different in lepromatous leprosy patients and the normal popu-
lation.

In this study it was found that the incidence of atypical
enzymes is significantly greater among lepromatous leprosy
patients than in normal subjects. Many authors have suggested
that susceptibility to leprosy is influenced by various genetic
factors even though their studies have not been conclusive
(Husen et al., 1963; Spickett, 1964; Mohamed Ali, 1965;
Ghosh and Mukerjee, 1970; World Health Organization, 1970).
The atypical form of the enzyme which we were trying to detect
with the help of the D.N. is the result of a deficiency of an auto-
somal gene, and sensitivity is expressed clinically when the
subject is homozygous for the abnormal gene. This is a pilot
study and further studies are required to confirm this.

This study was conducted with the support of a grant from the
Indian Council of Medical Research.

Requests for reprints should be sent to Dr. Molly Thomas.
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MEDICAL MEMORANDA
Toxic Effect of Podophyllum
Application in Pregnancy

M. J. CHAMBERLAIN, A. L. REYNOLDS,
W. B. YEOMAN

British Medical Journal, 1972, 3, 391-392

Podophyllum is an extremely toxic substance whose actions
include those of an antimitotic agent. Severe peripheral

Dudley Road Hospital, Birmingham 18
M. J. CHAMBERLAIN, M.B., M.R.C.P., Consultant Physician
A. L. REYNOLDS, M.B., F.R.C.S., Consultant Obstetrician and Gynae-

cologist
W. B. YEOMAN, A.R.I.C., M.R.C.PATH., Chief Biochemist, Regional Toxi-

cology Laboratory

neuropathy and intrauterine death occurred in a young
woman in the 32nd week of pregnancy after the application of
podophyllum resin to vulval warts.

Case Report

An 18-year-old West Indian shorthand typist was admitted to
hospital in the 34th week of a hitherto uneventful first pregnancy
because of vaginal bleeding. The blood pressure was 140/90 mm Hg,
and examination showed florid vulval warts which were friable and
bled easily when touched. She was taken to the operating theatre and
under general anaesthesia a 25% solution of podophyllum resin in
tincture of benzoin compound was carefully painted on to the warts.
A total of 7-5 ml (equivalent to 1-88 g podophyllum) was used.

She was noted to be unusually slow in recovering from the anaes-
thetic (nitrous oxide and oxygen), and when she did so she complained
of paraesthesiae of the hands and feet and generalized weakness.
There was noticeable weakness of the limbs, and tendon reflexes were
diminished. On the third postoperative day she complained of
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