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Summary Lepromatous leprosy patients experiencing erythema nodosum lepro
sum (ENL)  have been reported to have an increase in  the ratio of circulating 
T -helper to T -suppressor cel ls ( H  : S ratio) . Thal idomide is  an effect ive drug in the 
management of ENL .  To determine if  thal idomide affected cells of the 
immunoregulatory system, B cel ls ,  T cel ls ,  T-suppressor cel ls ,  T-helper and 
natural k il ler cel ls  i n  the blood of the healthy males were enumerated . 
Thalidomide induced a decrease in the T-helper to T-suppressor cel l  rat io .  The 
decrease was due to a significant reduction in  the percentage and absol ute number 
of T-helper cells and an apparent increase in  the percentage and absolute number 
of T-suppressor cel ls .  B cel ls and natural k i l ler cells were not affected . 

Thalidomide's abi l ity to decrease the H :  S ratio in healthy individuals suggests 
that i t  may act in ENL by reducing an elevation of that ratio. 

Thalidomide i s  well documented as being an effective treatment for erythema 
nodosum leprosum (ENL) occurring in lepromatous leprosy . 1 . 2  The ful l  patho
genesis of this syndrome is  unknown and it has been proposed that ENL is 
precipitated by, or at least i s  associated with,  an acute imbalance in  immunoregu-
latory T-Iymphocyte subsets . 3  

. 

To determine if thal idomide affected the balance of immunoregulatory T 
cel ls ,  we enumerated the percentage and absolute numbers of lymphocyte subsets 
in the blood by direct fluorescence microscopy. T cel ls ,  T -suppressor cel ls ,  
T -helper and natural k i l ler cel l s  were determined using the fluorescein-conj ugated 
mouse monoclonal antibodies Leu- I ,  Leu-2a, Leu-3a and Leu-7 ,  respectively .  B 
cel ls  were enumerated using a fluorescein conjugated F(ab')2 fragment of a rabbit 
anti-human IgG F(ab')2 . 
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Materials and methods 

HU MAN S U B J ECTS 

Thalidomide (Grunenthal GM B H  5 1 90 Stolberg/ Rhld , Federal Republic of 
Germany), was administered to 6 healthy males after obtaining their informed 
consent .  The volunteers were employees of the N ational H a nsen's  Disease Center 
in Carvil le ,  Louisiana; their ages ranged from 26 to 56 years with a median age of 
36 years . Thalidomide was taken orally in  doses of 1 00 mg every 1 2  h for 4 days. 
The subjects were taking no other medications immediately prior to , or during the 
study. 

CELL SEPARATIONS 

Leukocytes were enumerated using a Coulter counter (Coulter Electronics,  I nc, 
H ialeah, Florida), and differential counts were performed on peripheral blood 
smears stained with Wright 's  stain .  H eparin ized venous blood was drawn and 
di luted I :  2 with normal sal ine, and 20 ml  of the dilution was layered over 6 ml  of 
Ficol l-H ypaque (Lymphoprep®, Gal lard-Schlesinger Chemical M FG,  Co, Carle 
Place, New York) .  After centrifugation at 400 x g for 45 min at 20°C ,  the 
mononuclear cel l s  were col lected . 

D ETERMINATION OF LY MPHOCYTE CELL SURFACE MAR K ERS 

B-Iymphocytes were identified by direct fluorescence microscopy as previously 
described4 using fluorescein conjugated F(ab'h fragment of rabbit anti-human 
IgG F(ab')2 (Cappel Laboratories, Cochranvil le,  PA).  T-lymphocyte phenotype 
markers were determined as described for B-lymphocytes, using monoclonal 
ant ibodies Leu- l (T cel ls) ,  Leu-2a (cytotoxic/suppressor), Leu-3a (helper/in
ducer) , and Leu-7 (natural k i l ler cel ls)  ( Becton Dickinson,  Sunnyvale, CA).  

Absolute levels of lymphocytes bearing a given phenotype or  surface 
immunoglobulin were calculated from the product of (a) leukocyte counts, (b) the 
percentage of lymphocytes on differential counts, and (c) the proportion of 
mononuclear cel ls ,  corrected for monocytes by peroxidase staining,  that 
fluoresced with a particular fluorescein conjugated antibody . 

Results 

Table I summarizes the effects of ingestion of thalidomide by healthy male 
volunteers on T cel ls ,  T cel l  subsets ,  and B cel l s .  Using the paired t-test analysis to 
compare baseline values determined prior to ingestion of 200 mg of thal idomide 
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Table 1. T cel ls ,  T cel l  subsets and B cel ls  enumerated by di rect fl uorescence microscopy 

Mean percent ± standard 
deviation (N) fluorescent cel l sa 

among peroxidase negative 
mononuclear cel ls  

( lymphocytes) Absolute count/ml x 1 06 

Leu-3a: 
Daysb Leu- I Leu-3a Leu-2a Leu-7 I g +  Leu-2a Leu- I Leu-3a Leu-2a 

0 76 · 8  48· 1 33 · 2  25 · 3  8 A  1 · 64 2 · 55  1 · 53 1 ·05 
± 9 ' 1  ± 6·4 ± 1 3 · 2  ± 8 · 7  2 · 9  ± 0' 62 ± 0' 85  ± 0' 26 ± 0' 5  

(6) (6) (6) (6) ( 5 )  (6) (6) (6)  (6) 

4 76 · 5  40 · 5  45 ·3  24· 7 8 A  0·99 2 · 1 9  1 · 1 4 1 · 29 

1 8  

± 1 4·9  ± 9· 5  ± 1 3 · 1  ± 1 5 -4 2 · 1 ± OA7 ± 0' 72 
(6) (6) (6) (6) (5 )  (6) (6) 

**  ***  * * * *  

8 3 · 3  5 1 · 8 32 ·0 2 1 · 3 8 · 2  1 · 84 2 · 5 1 
± 8 · 8  ± I H ± 7· 8  ± 7 ' 1  ± 2 ·9 ± 0' 59 ± 0'77  

(5 )  ( 5) (5) (3 )  ( 5) (5) (6) 

a Leu- I directed against  al l  T -lymphocytes. 
Leu-3a directed against helper/inducer lymphocytes. 
Leu-2a directed against cytotoxic/suppressor lymphocytes. 
Leu-7 directed against natural k i l ler cel l s .  

± 0 '40 ± 0 '53  
(6) (6) 
* *  * 

1 · 75 0 ·93 
± 0 ·65 ± O' I O  

(5) ( 5) 

I g +  directed against surface immunoglobul in  and identifying B-Iymphocytes. 
b 0 = Baseline prior to ingestion of  1 00 mg of thalidomide. 

4 = 4th day after ingestion of  200 mg of thalidomide/day. 
1 8  = 1 8th day after baseline study and 2 weeks after thal idomide stopped. 

*-P < 0·05 one tai l  paired t-test ,  compared with day O. 
* *-P < O'O I 
* * *-P < 0 ·005 
* * * *-P < O'OO I 

Leu-7 

0 ·83  
± 0 ' 37  

(6) 

0 ·7 1 
± 0 '49 

(6) 

0 · 59 
± 0' 1 7  

(3 )  
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I g +  

0 ·29 
± 0' 1 2  

(6) 

0·27 
± O ' I I  

(6) 

0 ·25 
± 0' 1 4  

( 5) 

per day, the drug induced a significant decrease (P < 0 ·00 I )  in the circulating 
T -helper ( Leu-2a) to T -suppressor (Leu-3a) cel l  ratio after 4 days ( Figure I ) . The 
post-treatment helper : suppressor (H  : S)  ratio returned to baseline levels 2 weeks 
after thalidomide was stopped . The decreased helper : suppressor ratio (H : S) was 
due to a highly significant decrease (P < 0 '0 1 )  in  the percentage and absolute 
numbers of circulating T-helper cel ls  and an apparent increase (P < 0·05) in  the 
percentage and absolute numbers of T-suppressor cel ls  ( Figure I ) . The percent
ages and absolute numbers of natural k i l ler and B cel ls  were not a ltered . 
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Figure 1. The circulating T -helper ( Leu-2a) to T -suppressor (Leu-3a) cell ratio after 4 days. 



Discussion 
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Lepromatous leprosy patients experiencing ENL have a significant increase in 
their H :  S ratio . 5-7 Thalidomide's abi l i ty to decrease the H :  S ratio significantly in 
healthy individuals suggests that i t  may act in EN L by reducing an elevated H :  S 
ratio . This site of action would explain many of the immunosuppressive activities 
of thal idomide in a variety of both humoral and cell mediated immune systems .  
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