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Summary Serum lactate dehydrogenase isoenzyme patterns were studied in 
polyacrylamide gel disc electrophoresis in 72 cases of leprosy to define cor
relation with clinical varieties and presence of specific pattern. The cases 
were classified on the basis of history , clinical examination, bacterial and 
morphological indices ,  lepromin test and biopsy according to Ridley and 
Jopling into lepromatous 4 1 :  1 5  active , 23 regressing and 3 ENL, borderline 
lepromatous 5 cases ,  borderline tuberculoid seven cases ,  tuberculoid 1 8  and 
indeterminate , 1 case . Serum LDH zymograms showed a diversity of 
patterns but there was no correlation with the clinical form of the disease . 
The commonest abnormalities affected isozymes 4 and 5 .  Thus in 28 cases 
both isozymes were depressed or absent and in a further 1 8  cases one or 
other of these isozymes were depressed or absent . 4 cases showed other 
abnormalities and in 1 1  cases each the LDH zymogram was normal or 
showed a generalized increase in density of all 5 LDH bands. In 25 healthy 
controls , 23 showed a normal isozyme pattern and in 3 LDH 5 was absent . 

T he t erm isoenzym e  was coi ned to describe m ultim olecular form s  of enzym es 
showing electrophoretic het erogeneity but having the sam e  biological cat alyt ic 
function . 1 Electrophoretic separations using starch or polyacrylam ide gels 
becam e  routine for the characterization of isoenzym es and the m ethods have 
found fr equent application in diagnost ic laboratories .  Lact ate dehydrogenases 
are perhaps the best studied .  LDH catalyses the interconversion of pyruvic 
and lactic acids and is an essential enzym e  in both anaerobic and aerobic 
glycolysis .2 Human serum LDH shows 5 isoenzym es.  T hese were designated 
by the num bers 1 -5 in term s  of decreasing electrophoretic m obility, 1 being 
the fastest m oving in European system .2 Hum an LDH consists of H or M 
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polypeptide chains in varying ratio s the individual isoenzym es being as follows :  
( 1 )  H4, (2)  H3 Ml' (3)  Hz Mz, (4)  H 1 M3 and (5 ) M4 . The H unit typifies the 
cardiac variety and M the m uscle though all tissues contain m ost of the LDH 
isozym es albeit in varying proportions. Q ualitative and quantitative studies of 
LDH isoenzym es have been useful in diagnosing necrotic parenchym al 
diseases of the heart (raised 1 & 2) and liver and m uscle

z 
(raised 4 & 5 ) .  

A careful survey of the literature d isclosed only two studies o f  serum LDH 
isoenzym es in lepro sy .  3, 4 Isozym es 1 and 2 are prom inent in well-oxygenated 
tissues and 4 and 5 in tissues capable of anaerobic m etabolism .  Leprosy is a 
unique exam ple of host parasite interactions in which host imm une reactions 
rather than parasite attributes determ ine the clinical spectrum of the disease. 
Moreover, in leprom atous lepro sy the bacillary load is unique and enorm ous. 
We describe here a study of the serum LDH isoenzym e  patterns in patients of 
lepro sy . 

Materials and methods 

C A S E S  

Seventy-two cases o f  leprosy attending the Sir J .  J .  Group of hospitals, Bom bay, 
were each studied as follows: a detailed history and clinical exam ination were 
recorded ; the bacterial (BI) and m orphological (MI) indices determ ined ;5 a 
leprom in test with arm adillo leprom in carried out ; and, a biopsy of  a cutaneous 
lesion studied for structural changes and for acid fast organism s. Cases were 
then carefully classif ied according to the schem a  of Ridley and Jopling .  6 
Leprom atous lepro sy (LL) was subdivided into active, regressing, and erythem a  
nodosum leprosum (ENL) on the basis of clinical features, MI and therapeutic 
hist ory . 

C O N T R O L S  

Sera from 2 5 norm al healthy adult s served as the control .  

Q U A L IT A T IV E  A S S A Y  O F  S E R U M  L A C T A T E  D E H Y D R O G E N A S E  ( L D H )  

I S O  E N Z Y M E S  

T his was carried out in polyacrylam ide gel disc electrophoresis 7 in a m iniaturized 
system using gels cast in glass tubing with an internal diam eter of 2 mm . 8  
Briefl y  t h e  details were a s  follows: a 5 %  m onomer was the spacer gel and 7 %  
the separator gel . T he buffer was tris-glycine (pH 8 .5 ,  0 . 1 M) .  A trace o f  1 %  
aqueous brom ophenol blue was added to the serum sam ple and 5 J..L L o f  t he 
coloured serum with an equal am ount of 40% sucrose was layered on the spacer 
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gel. Electrophoresis was at a constant current of 1 rn A  per tube  and this was 
continued till the album in- stained m arker had m oved to the lower end of the 
separator gel. Gels were rem oved and stained for LDH.9 The staining solution 
contained lithium lactate (sub strate) , nicotinam ide adenine dinucleotide 
(coenzym e) ,  phenazine m ethosulphate and nitro b lue tetrazolium. Gels were 
incubated in the staining solution at 37°C in the dark for 1 hour. Purple
coloured bands of form azan indicated the site of LDH isoenzym es. Patterns 
were scrutinized visually and an arbitrary judgem ent arrived at in term s  of 
norm al ,  absent , increased or reduced , and the Ef values calculated by use o f  
the conventional form ula : 

Ef of  LDH isoenzym e  = 

R E SU L T S  

Fig ure 1. 
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Figure 1 .  Lactate dehydrogenase isoenzyme separators of sera on polyacrylamide gel disc 
electrophoresis. Two sep aration s  - normal and a case o f  leprosy - are illustrated. The 5 
bands 1 - 5 in decreasing order of electrophoretic mobility are marked .  0 = origin. Note the 
diminution in LDH 4 and 5 in the serum from a case of leprosy ; this was the common 
pattern . 

C O N T R O L S  

A norm al pattern o f  LDH isoenzym es was obtained in 2 2  sam ples. The L DH 
isoenzym e  bands 1 -5 in decreasing order of electrophoretic m ob ilit ies had Ef 
values of 0 .66, 0 .5, 0 .3 7, 0 .2 2  and 0. 08 with a variat ion of  ± 0 .04.  As d escribed 
in the literature2 the relative intensity of the bands in decreasing order was 
2 > 1 > 3 > 4 and 5.  The rem aining three sam pl es showed four bands the 

m issing band always being L DH 5 .  
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C A S E S  

Sera from the patients with leprosy exhibited a diversity o f  LDH zym ogram s. 
Only 1 1  cases showed the norm al pattern. There was no correlation between 
the clinical type of disease and any particular LDH isoenzym e  pattern. How
ever, the dom inant feature of all the cases as a whole was a def iciency of the 
two cathodal LDH isoenzym es 4 and 5 in as m any as 28  cases (39%) ; in 7 
cases these bands were absent and in 2 1  they were faint (F igure 1 ). In  1 3  cases 
faint LDH 4 and 5 bands were associated with prom inent bands 1 and 2 .  
Table 1 summ arizes the results. The m iscellaneous group o f  patterns seen in 
22  cases consisted of: 1 8  cases with an isolated reductio n  or absence of either 
LDH 4 or 5 the other b eing norm al ;  one case with reduction of both LDH 1 
and 2 ;  one case with an elevation of LDH 1 and 2 ;  and 2 cases showing only a 
single band LDH 1. Eleven cases showed an isom orphic pattern characterized 
by an increased staining density of all five LDH isoenzym es, though this result 
could be the result from an inadvertant increase in the sam ple size, because it 
is difficult to pipette 5 J.Ll with absolute precision .  If the volum e  o n  occasion 
is inadvertantly greater than this, then a generalized increase in staining would 
o ccur . It m ight be reiterated that a m ajority of the cases of leprosy showed a 
reduction in LDH 4 and 5.  

Discussion 

A careful survey of the world literature has shown only 2 studies on LDH 
zym ogram s  in leprosy . Saito 3 studied these patterns in Japanese and Indian 
cases of leprom atous (LL) ( 1 0  cases) and Indian cases of tuberculoid leprosy 
( 1 3  cases) . Japanese patients with LL showed a depression of LDH 1 and 2 
with a rise of LDH 4 and 5 while Indian patients with LL had normal LDH 
1, 2 and 3 and an elevation of LDH 4 and 5 .  In contrast the Indian cases of 
T T  showed a fall or an absence of LDH isoenzym es 4 and 5 .  The changes were 
ascribed to dam age of the skin, muscle or liver or on account of faulty 
clearance of LDH from the blood stream to a d eranged reticuloendothelial 
system . The other study4 noted a norm al LDH zym ogram in 1 8  cases of 
lepro sy . 

The present study indicates m arked differences in the LDH zym ograms 
between patients with leprosy and norm al individuals. The comm o nest obser
vation was a deficiency of the two slow-m oving ( cathodal) LDH isoenzym e  
bands 4 and 5 with or without a corresponding rise in the fast-m oving (anodal) 
1 and 2 bands. Leprosy granulom as have been shown to have a depressed 
anaerobic glycolysis .lO It is therefore possible that the deficiency of LDH 4 and 
5, noted in the present study, indicates a general shift in the m etabolic pattern 
in leprosy towards  aerobic prepond erance. This m ight be reflected in an elevated 



Table 1 .  Serum LDH isoenzyme patterns in 72 cases of leprosy 

Type of 

leprosy 

ENL 
LL (active) 
LL (regressing) 
BL 
BT 
TT 
ID 

Total 

Total no.  

of cases 

3 
1 5  
23 

5 
7 

1 8  
I 

72 

Normal 
LDH 

pattern 

I 
5 
2 
0 
2 
0 

1 1  ( 1 5 ) 

Increase of 
all bands 

(isomorphic) 

1 
2 
4 
1 
3 
0 
0 

1 1  ( 1 5 ) 

* Details of these patterns are given in the text. 
Figures in brackets are percentages. 

Results of serum LDH isoenzyme analysis 

Depressed or absent LDH 4 and 5 

Normal LDH 1 and 2 Prominent 

Absent Diminished 
LDH 1 and 2 

4 and 5 4 and 5 

0 0 1 
4 

2 2 5 
0 1 0 
0 1 0 
4 3 3 
0 0 0 

Total 

1 ( 3 3 )  
6 (40) 
9 ( 3 9 )  
1 ( 20)  
1 ( 1 4) 

1 0 ( 5 6 )  
0 

28 ( 3 9 )  

Other pattern* 

(miscellaneous) 

0 
6 
5 
1 
3 
6 

22 ( 3 1 )  
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LDH 1 and 2 which was observed in som e  of the cases. The isom orphic 
(general elevation) pattern seen in 1 1  cases, if it is not a technical artefact , 
could be  due to dam age to the cleaving or degradation m echanism s  of LDH 
catabolism .  

Tissue LDH have also been studied in lepro sy . Zuravieva 1 0 analysed leprosy 
granulom as in 69 cases by histo chem ical m ethods and noted a lo ss of LDH 
activity in the lesions ; this was ascribed to a depression of anaerobic glycolysis. 
Sait o ll studied hom ogenates of tissues from 1 8  cases of leprosy by agar gel 
electrophoresis. This author found LDH 3 was increased in ENL leprosy and 
both 3 and 4 in LL. We described anom alous (additional) LDH isoenzym es in 
tissue hom ogenates of cases of leprosy .  These correlated with presence of 
viable Mycobacterium leprae in the tissues and were thought to originate from 
the parasite .  12 
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