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Summary

Serum and skin zinc values were determined in 50 cases of leprosy and
50 normal healthy controls; (25 males, and 25 females) of various age
groups. ‘ Dithizone extraction” method of Vallee and Gibson! (1948), as
modified by Vallee and Hock (1949), was followed in this study.

The mean value of serum zinc in healthy individuals was 105.78 He

with 8. D. 7.47 (range 88-123). The mean value of serum zinc in leprosy
patients was 91.20 f g. with range 79-164 M g Serum zipc is significantly

reduced in all types of leprosy as compared to healthy controls.

The mean value of skin zinc in healthy individuals was 83.24 He with
range 68.93 1 g, The mean value of skin zinc {in leprosy patients was 84.90
M g range being 72-97 £ g. No significant difference was found in skin zinc
in leprosy patients and in healthy controls

Presence or absence of trophic skin ulcerations did not affect serum

and skin zinc levels,

There is no significant change in values of serum/skin zinc after 90 days

of initial therapy in leprosy pa ients.

Introdiction

Zinc -is an essential trace element,
required for nutrition of plants .and
lower animals. It is a vital component
of atleast 20 enzymes, concerned with
the fundamental process of R.N.A. and
D.N.A., protein synthesis, metabolism
in plants, micro-organisms and higher
animals. It is also necessary for normal
keratinization of skin in animals like
chicks? and its deficiency gives rise to
parakeratotic skin lesions which dis-
appear after correction of deficiency
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state. There is close association bet-
ween chronic skin ulcerations and
lowered serum or plasma zinc concent-
rations. Dietary zinc may promote
healing of ulcers in patients with low
plasma or serum zinc concentrations,.
Trophic skin ulceration is a common
cause of disability in leprosy. Present
study was therefore undertaken to
investigate serum and skin zinc in
patients of leprosy with and without
trophic skin ulcerations,

Muterial and Method

50 patients with leprosy and 50
normal healthy controls comprised the
clinical material for study. Case. were
selected from those attending out-patient
department and those who were admitted
in infectious disease hospital of J. A.
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Group of Hospitals, Gwalior. Leprosy
cases comprised of 20 lepromatous 20
“tuberculoid and 10 dimorphous forms.
Lepromatous patients were sub-divided
into a group with trophic ulcers and a
group without these,

Usual features of leprosy were looked
for and diagnosis of leprosy was con-
firmed in every case either by demonst-
ration of Hansen’s bacilli in nasal
smear and/or skin scraping or by nerve
biopsy. Cases were grouped according
to International classification of
leprosy5.  All diseases like diabetes,
myocardial infarction, liver diseases etc
in which zinc metabolism is altered,
were carefully excluded. Estimation of
zinc in serum and skin was done before
starting dapsone therapy and after 90
days of therapy. Therapy was started
with 25 mgm. of dapsone once a week
and continued with a weekly increment
of 25 mgm. till maximum dose of 50
mgm. daily was reached.

Results and Observations

SKIN ZINC IN LEPROSY

Determination of zinc in serum and
skin was done by ‘‘dithizone extraction®’
technique of Vallee and Gibson! as
modified by Vallee and Hock. Serum
zinc values were determined by drawing
10 ml. of blood in the morning from
antecubital vein in a dried syringe and
centrifuged twice for 10-15 mts. Serum
was separated and transferred into ano-
ther centrifuge tube. For estimation
-in skin, six 4 mm. punch biopsy speci-
mens were taken from upper and outer
part of thigh. Digest of these specimens
was prepared by method of Harrison®
et al. Method of estimation of zinc in
serum and skin digest was the same.

A. Serum Zinc

Serum zinc was significantly dimini-
shed in all types of leprosy, when
compared with healthy individuals.

‘Th‘ev mean value of serum zinc in
different types of leprosy did not reveal
any significant difference.

TABLE 1
The results are tabulated in the following Tables )
No. of Serum Zinc Skin Zinc
Cas€S  Mean ug/100cc S.D. Range Meanug/Gm S.D. Rapge

Normal 50- 105,78 7.47 88-123 83.24 6.46 - 68-97
Lepromatous leprosy 20 :

Before treatment 88.94 6.546 79-103 84,50 6.225 72-97

After treatment 90.90 6.000 80-104 84.75 5.790 . : 73-98
Tubercutoid Leprosy 20 - .

Before treatment 91.00 5.895 = 79-104 84.20 6.000 72-96

After treatment 93.80 6.732 80-104 84.50 6,125 7297
Dimorphous leprosy 10

Before treatment 91,20 6.200 81-103 93,90 6.100 72-94

After treatment 92.60 5,900 82-104 84.80 6.640 72-95

TABLE 2
No. of Serum Zinc . 8kin Zinc
€ases Mean ug/100cc S.D. Range Meanug/Gm S.D., Range

Leprosy with trophic

Lllalcery- P 16 95.00 6.000  80-103 85,75 5.763 72-97

ithout

Letero?asg’igvllllcgr 34 91.941 5.763 79-103 94,352 5.180 72-94
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There-was no. 'significant " difference
;in the mean. value of serum zinc before
and after 90 days of therapy.

There was no significant difference in
‘serum zinc in cases’ of leprosy with
trophic ulceration or without trophic
ulcerations.

B. Skin Zinc
There was no significant difference in

skin zinc in 50 cases of leprosy, when
compared with healthy individuals.

There was no significant difference

in skin - zinc in different types of
leprosy.
There was no significant difference

in the mean value of skin zinc in 50
cases. of leprosy, before and after 90
days of initial therapy.

There was no significant difference in
skin zinc in cases of leprosy with trophic
skin ulcerations and withount trophic
skin- ulceration. '

Molokhia” has shown that zinc is
located mainly in epidermis and is
bound to keratin. This incorporation
of zinc in epidermal keratin becomes
non-exchangeable and is practically lost
to the organism.

The mean values of serum zinc in
normal controls and leprosy -group are
105.78/ug. and 91.20/ug with range from
88-123/ug and 79-104/ug respectively.
Serum zinc is significantly reduced  in
leprosy in comparison to healthy cont-
rols, irrespective of presence or absence
of trophic skin ulcerations and clinical
types of leprosy.

_ Zinc is transported in plasma in pro-
tein bound form®  Possibility that
lowered serum zinc in leprosy may be
due to reduced binding to one or other
fraction of plasma protein cannot be
excluded. Beng Bee Oon® et al have
shown that mean serum zinc in leprosy
is low (3.4 gm. range 2.8-4.3 gm./100
‘ml.) as compared to published ncrmal
valoes! (4. 4 gm., range 3.50-4.58 gm
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/100 ml), But. they could not find
correlation between serum albumin and
serum zinc in their patients.

Experimental evidence shows that
toxaemia of chronic infection causes
Towering of serum zinc, probably as a
result of redistribution of zinc from
serum to cells. Possibility of chronic
toxaemia leading to such a redisiribu-
tion of zinc from serum to cells cannot
be excluded.

It is difficult to explain the significance
of low values of serum zinc in leprosy
patients. Serum zinc is also. low in
pulm. tuberclosis, another mycobacterial
disease. = Whether low serum is a
manifestation of dermal pathology or
systemic mycobacterial infection is far
from clear. There was no significant
difference in serum and skin zinc before
starting dapsone, and after 90 days of
therapy.

REFERENCES

1. Vallee BL and Gibson: An improved
diathezone method for determination of
small quantity of zinc in blood and tissue
sample, J Biol Chem 176 : 435, 1948,

2, O’Dell BL, Newberne PM, Savage JE:
Significance of dietary zinc for growing
chicken, J Nutr, 65 : 503, 1958,

3. Hallbook T, and Lanner E: Serum zinc
and healing of venous leg ulcers, Lancet 2
(Part II) : 780, 1972. :

4. Latafat HS: Oral zinc sulphate in ulcers,

Lancet 1: 1069, 1969.
5. Loeb C: Textbook of Medicine, W. B.

Saunders Co. Philadelphia, 1971.
6. Harrison WW, Netsky MG and Brown
MD : Trace elements in human brain

copper zin¢ iron and magnesiam, J Clinics
Chemica ACTA 21 : 55, 1968.

7. Molokhia MM and Portnoy B: Neutron
activation analysis of trace element in
skin, Brit J Derm, 81 : 759, 1969.

8. Prasad AS and Oberleas D: (Quoted by
9), 1974,

9. Oon BB, Khong KY and Malcolm W et al:
Trophic¢ skin uiceration of Leprosy — Skin

ard Serum zinc concentrations, Brit Med J,
21 531,1974,

260



