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l n trod uctio n 

While it is known that  a lpha- I -antitrypsin defic iency is associated w ith hered i tary 
pulmonary emphysema ( Laur el ! ,  1 963) ,  respiratory d istress syndrome i n  
premature infants  (Evans et aI. ,  1 970) ,  a n d  juvenile liver cirrhosis (Sharp,  1 97 1 ) , 
i ts  concentration in serum is con siel erably increased u nd er variou s  other 
physiologic anel pathologic concl i t ions (Ganrot and Bj erre, 1 9 67 ; K ueppers, 1 968 ,  
1 97 2 ;  Schul tze anti Heremans,  1 966 ; eleve and Beh rencl ,  1 966) .  

Y Oll ng et aI. ( 1 97 3 )  reported that  alpha- I -ant i t rypsin leveIs,  measll red by the 
trypsin i nhibitory capacity method , were increasecl in pat ients  with u ntreatecl 
a ct ive sarcoid osis when compareci with patie nts  with inactive sarcoicl osis ancl wi th  
age-sex matchecl hea l thy controls .  S ince the etiology o f  sa rcoid osis is ,  a t  present , 
u nknown , it would be of in terest to assay these globulins in a cmonic 
granll lomatous d isease o f  k nown et iólogy. 

H uman leprosy provicl es such an  exam ple .  This eI isease is caused by a very 
slowly d evelo ping bacterial  infection in w hich the ant ige nic 10ad of the bacterial 
populat io n  cannot be rapieIly decre ased even b y  vigorous  chemotherapy and 
antibiotic t reatment .  Therefo re , human lepromatous leprosy a ffo reIs  an oppor
tuni ty  for the study o f  the effect  o f  cont inuous a nt igenic s t imulation o n  
alp ha- I -anti trypsin  leveIs .  I n  adclit io n ,  imm unoglobul in leveIs can b e  exam ined . 
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M a teriais a nd M ethod s 

Sera from 34 hosp italized patients under treatment for lepromatous leprosy 
were obta ined . These patients had been examined cl inical ly and radiographically 
and smears of nasal or skin scrapings were posi t ive for acid-fast bacilli i n  ali 
subj ects. Thirty normal controls donated sera for study .  The patient and control 
groups were comparable with respect to age (mean  ages are 46 for cases ,  48 for 
controls) and sex (approximately 1 0% of each group are female ) .  Ali patients and 
controls were Caucasians of Turk ish origin o No patient  was in  a "reactional" state 
at the t ime of b lood sampling. 

Sera were separated and frozen within 24 h and stored at _200 C unti l  assay .  
Quantitat ion of IgG ,  I gA , .  IgM and alpha- I -antitrypsin glob ul ins  was  performed 
with Behringwerke *  agar d iffusion plates containing spec ific ant isera (M ancini  et 
aI. , 1 963)  and ant igen reference standards. Precipit in ring d iameters were 
measu red to the nearest 0 . 1 mm using an immunod iffusion read er. 

Results 

The mean  leveIs of IgG ,  IgM ,  IgA and alpha- I -ant itrypsin were al i  elevated 
among the leprosy patients compared with the normal controls ( see Table I ) . An 
examination  of the correlation coeffic ien ts among these immunoglobulins and 
alpha- I -anti trypsin in  the 2 groups showed higher correlations in  the patient 
group .  

These d ifferences in correlation structure in the patients and controls suggested 
the possibil ity of some heterogeneity among leprosy cases. Three patients 
identified from p lots of  the d ata appeared to d iffer from the remaining patients .t 

Whe n  these 3 patients were removed , the variables were uncorrelated among 
both the cases and con t rols .  Therefore , these variables cou ld be treated as 
independent variables. 

Comparison of the mea n  leveIs of  these variab les, normais and the cases with 
the outlets removed indicated that the leve Is of  the 3 immunoglobuli ns and 
alpha- l -antitrypsin were significantly elevated among the cases. The t values:j: for 

* Farb werke Hoechst AG,  6230 Frankfurt ( M ain) 80,  Behring Department .  

t These  leprosy patients and their leveis are :  

Patient 

Nr.  4-M .S .  
Nr .  I I -B .L .  
Nr .  28-K .E .  

IgG 

5 760 
3600 
1 2 20 

IgM 

226 
5 8 6  
1 20 

IgA 

5 7 0  
5 70 
266 

Alpha- I 
ant itrypsin 

1 000 
1 400 

240 

t While the variances are signifi cantly larger (except IgM) among the le prosy cases,  the more 
conserva tive statistical approaches did not affe ct the resuIts ( cf. G. W. Snedecor and W. G .  
Cochran ( 1 96 7 ) ,  Statislical Methods, 6 t h  e d .  I owa S tate University Press, Ames, Iowa,  
pp . I I 4- 1 1 8 ) .  
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the d ifferences between the  lepro sy patients and controls a re :  

I gG 5 . 9 2  
I g M  4. 1 1  
I gA 4 . 8 9 
A l pha- I - an t i t rypsin 6 . 0 5  

TABLE 1 

d . r. P-Ieve l 

5 9  
5 9 
5 9  
5 9  

< 0 . 00 1 
< 0 .00 1 
< 0. 00 1 
< 0. 0 0 1 

Serum im m unoglobu lins and alpha-l -an titrypsin leveis in Turkish pa tients with lepromalOus 
leprosy an d normal cOn lrols 

Alpha- I -
G roup I gG IgM I gA an t i trypsin 

A. N ormal  contro l s  ( n  = 30)  
M ean  ( mg %) 1 67 1 . 3 1 64. 0 248 . 7  400. 3 
s. o .  4 7 7 . 6  8 2 . 8  8 1 . 6 8 2 . 5  
Co rrelat ion w it h  a lpha-I-ant it rypsin 0. 1 5 6 0. 1 5 1  - 0. 003 1 . 000 

B .  Leprosy pa t i en ts ( n  = 34) 
Mean ( mg %) 2 9 8 2 . 9  2 7 0 . 8  3 9 5 . 0  6 1 0 . 3  
s . o .  1 1 8 4 . 2 1 2 2 . 6  1 3 7 . 7  2 1 9 . 0  
Correlat ion wi th  a lpha- l -ant i try psin 0 . 304 0 . 2 7 0  0 . 4 39  1 . 000 

C. Leprosy pa t i en ts ( n  = 3 1 )  
o u tl.i ers re moved 
Mean ( mg %) 2 9 3 0. 3  267 . 0 3 8 7 . 9  5 8 4 . 2  
s . o .  1 080 .0  1 1 l . 2 1 3 4 .9  1 47 . 1  
Correla t ion with a lpha- I -an t i trypsin 0 .08 7 - 0. 030 0. 2 2 3  1 . 000 

Discussion and Summary 

The quantitative assay of alpha- l -antitrypsin and immunoglobulins in this 
study demonstrates that leveIs of IgG, IgA, IgM and alpha- I -antitrypsin are alI 
elevated in the sera of patients w ith leprosy when compared with normal controls. 
In add ition, these immunoglobulins are uncorrelated w ith alpha- I -antitrypsin in 
either leprosy patients or in normal controls. 

Thus, the i ndependence of immunoglobulin classes which has been observed in 
normal individuaIs ( Allan Smith et ai. ) appears to be unchanged in leprosy even 
though chronic antigenic stimulation by M. leprae results in marked changes in 
concentration in ali of the immunoglobulin classes. 
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