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PERIPHERAL BLGOD LYMPHOCYTE SUBPOPULATIONS IN CHILDREN WITH 

JUVENILE CHRONIC ARTHRITIS
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C e n t r a l  L a b o r a t o r y  o f  B o r s o d - A b a ú j - Z e m p l é n  Co un ty  H o s p i t a l ,

M i s k o l c ,  H u n g a r y

R e c e i v e d  30 May 1988

P e r i p h e r a l  b l o o d  l y m p h o c y t e  s u b s e t  l e v e l s  w ere  a n a l y z e d  
i n  28 p a t i e n t s  w i t h  a c t i v e ,  p o l y a r t i c u l a r ,  j u v e n i l e  
c h r o n i c  a r t h r i t i s  and i n  1 2  h e a l t h y  c o n t r o l  c h i l d r e n .  
The p a t i e n t s  w i t h  a s i m i l a r  t r e a t m e n t  were  d i v i d e d  i n t o  
two  g r o u p s ,  a t  t h e  b e g i n n i n g  o f  d i s e a s e  and a f t e r  f i v e  
y e a r s '  c o u r s e .  Ten c h i l d r e n  w i t h  j u v e n i l e  c h r o n i c  
a r t h r i t i s  were  t r e a t e d  by g l u c o c o r t i c o s t e r o i d .
A f t e r  f i v e  y e a r s  t h e  p e r c e n t a g e  o f  a c t i v e  T c e l l s ,  T 
s u p p r e s s o r  c e l l s  and a c t i v e  /  t o t a l  T c e l l s  r a t i o  were  
s i g n i f i c a n t l y  e l e v a t e d  and t h e r e  was a d e c r e a s e  i n  t h e  
T 4 / T g  r a t i o .
G l u c o c o r t i c o s t e r o i d s  i n c r e a s e d  t h e  p r o p o r t i o n  o f  a c t i v e  
T c e l l s  b u t  d i d  n o t  c h a n g e  t h e  p e r c e n t a g e  o f  o t h e r  
l y m p h o c y t e  s u b s e t s .
I t  i s  c o n c l u d e d  t h a t  d u r i n g  t h e  c o u r s e  o f  d i s e a s e  a 
d r u g - i n d u c e d  o r  s p o n t a n e o u s  p r o c e s s  a p p e a r s  w h i c h  
c o r r e c t s  t h e  i n i t i a l  i m m u n o l o g i c a l  d i s t u r b a n c e .

INTRODUCTION

T h e r e  have  been c o n f l i c t i n g  r e p o r t s  on t h e  a l t e r a t i o n  o f  

l y m p h o c y t e  s u b p o p u l a t i o n s  i n  r h e u m a t o i d  a r t h r i t i s  / 1 , 2 , 6 , 8 , 

1 2 / .  I n  c h i l d h o o d  t h e  e v a l u a t i o n  o f  t h e  s u b s e t  p r o f i l e  i s  n o t  

e a s y ,  as f o r  t h e  r a t i o  o f  t h e  s u b p o p u l a t i o n s  o f  l y m p h o c y t e s  i s  

c h a n g i n g  w i t h  age .  A t  ages  y o u n g e r  th a n  6 - 8  y r  t h e r e  i s  a 

d o m i n a n c e  o f  h e l p e r  T c e l l s  ( Tд ) ,  w h i c h  i n c r e a s e s  t h e  r a t i o  o f  

T4 / T 8  / 5 / .  Above s i x  y e a r s  o f  a g e ,  t h e  v a l u e s  a r e  s i m i l a r  t o

t h o s e  f o r  a d u l t s ,  so we can comp are  t h e  d i f f e r e n t  age g r o u p s .

In  1985 Oen e t  a l  / 1 0 /  p r o v e d  t h a t  i n  t h e  • t h r e e  s u b g r o u p s  o f  

j u v e n i l e  c h r o n i c  a r t h r i t i s  ( J C A ) ,  t h e  p e r c e n t a g e  o f  s u p p r e s s o r

Akadémiai Kiadó,  Budapest



252 К. Nagy et a l

T c e l l s  C T g ) d e c r e a s e s  c a u s i n g  an i n c r e a s e  o f  r a t i o  o f  Т д / Т д .  

O t h e r  a u t h o r s  f a i l e d  t o  show t h i s  c h a n g e  / 3 ,  4 ,  9 / .  The p r e s e n t  

i n v e s t i g a t i o n  was d e s i g n e d  t o  s t u d y  t h e  numbers  and 

p e r c e n t a g e s  o f  l y m p h o c y t e  s u b p o p u l a t i o n s  i n  p a t i e n t s  w i t h  

a c t i v e  OCA d u r i n g  t h e  c o u r s e  o f  d i s e a s e .  The e f f e c t  o f  l o n g ­

t e r m  g l u c o c o r t i c o i d  t h e r a p y  on l y m p h o c y t e  s u b s e t s  was a l s o  

e v a l u a t e d .

MATERIAL AND METHODS

The p a t i e n t  p o p u l a t i o n  c o n s i s t e d  o f  28 c h i l d r e n  (17  g i r l s ,  
11 b o y s )  w i t h  a c t i v e  OCA. C o n t r o l s  w ere  12 h e a l t h y  c h i l d r e n  ( 8  

g i r l s ,  4 b o y s )  aged  6  t o  19 y e a r s  (mean +_ SO = 1 3 . 2  +_ 4 . 1  
y e a r s ) .  We d i v i d e d  t h e  p a t i e n t s  i n t o  tw o  g r o u p s .  In  t h e  f i r s t  
g r o u p  t h e r e  were f o u r t e e n  p a t i e n t s  aged  7 - 1 5  y e a r s  (mean _+ SD =
1 2 . 6  +_ 3 . 3 )  whose d i s e a s e  has been s t a r t e d  d u r i n g  t h e  l a s t  s i x  
m o n t h s .  I n  t h e  s e c o n d  g r o u p  t h e r e  w e re  f o u r t e e n  p a t i e n t s  aged  
6 - 1 8  y e a r s  (mean _+ SD = 13 .4  +_ 3 . 5 ) ,  w i t h  a d i s e a s e  d u r a t i o n  
b e t w e e n  f i v e  and s e v e n  y e a r s .  OCA was c o n s i d e r e d  t o  be a c t i v e  
i f  3 o f  f o l l o w i n g  c r i t e r i a  were f u l f i l l e d :  / 1 /  ESR _)> 30 mm/h;  
/ 2 /  se ru m  h a p t o g l o b i n  l e v e l > 2 . 0  g / 1 ;  / 3 /  t h e  number o f  s w o l l e n  
and  t e n d e r  j o i n t s  >  5 .  A l l  28 p a t i e n t s  b e l o n g e d  t o  t h e  
p r o g r e s s i v e  p o l y a r t i c u l a r  subg ro up  o f  OCA.

3 c h i l d r e n  i n  t h e  f i r s t  g r o u p ,  and 2 p a t i e n t s  i n  t h e  s e c o n d  
g r o u p  were  s e r o p o s i t i v e  based upon R o s e - W a a l e r  t e c h n i q u e .  The 
t h e r a p y  was s i m i l a r  i n  both groups. I n  t h e  f i r s t  g ro up  1 p a t i e n t  
was g i v e n  an i m m u n o s u p p r e s s i v e  t r e a t m e n t  ( a z a t h i o p r i n e ) ,  5 
p a t i e n t s  were g i v e n  s t e r o i d ,  2 - 2  p a t i e n t s  were  g i v e n  
c h l o r o q u i n e  and g o l d  t h e r a p y  and a l l  p a t i e n t s  were t r e a t e d  w i t h  
n o n s t e r o i d a l  a n t i i n f l a m m a t o r y  d ru gs  ( N S A I D ) .  I n  t h e  second  g r o u p  
2  c h i l d r e n  r e c e i v e d  an i m m u n o s u p p r e s s i v e  t r e a t m e n t  
( a z a t h i o p r i n e ,  c y c l o p h o s p h a m i d ) , 5 p a t i e n t s  were g i v e n  s t e r o i d  
and  3 - 3  r e c e i v e d  c h l o r o q u i n e  and g o l d  t h e r a p y ,  a l l  p a t i e n t s  
w e r e  g i v e n  NSAID. The  r e s u l t s  o f  t h e  p a t i e n t s  who r e c e i v e d  
c o r t i c o s t e r o i d  were  a l s o  e v a l u a t e d  s e p a r a t e l y .  The p a t i e n t s  
r e c e i v e d  P r e d n i s o l o n  7 . 5  -  10 m g / d a y ,  a t  l e a s t  f o r  t h r e e  m o n t h s  
b e f o r e  t h e  s t u d y .  P e r i p h e r a l  m o n o n u c l e a r  c e l l s  were i s o l a t e d  
f r o m  h e p a r i n i z e d  b l o o d  by means o f  F i c o l l - H y p a q u e  g r a d i e n t  
c e n t r i f u g a t i o n .  The m o n o c y t e s  w ere  r e m o v e d  by c a r b o n y l  i r o n  
t r e a t m e n t .  The t o t a l  c o u n t  o f  T l y m p h o c y t e s  ( Т у )  was 
d e t e r m i n e d  w i t h  E - r o s e t t e  t e c h n i q u e .  The a c t i v e  E r o s e t x e  ( Т д )  
w a s -  a p p l i e d  by t h e  met hod  o f  Yu / 1 5 / .  S u r f a c e  i m m u n g l o b u l i n  
p o s i t i v  c e l l s  w ere  i d e n t i f i e d  by d i r e c t  i m m u n f l u o r e s c e n c e  
a p p l y i n g  f l u o r e s c e i n - i s o t h i o c y a n a t e  c o n j u g a t e d  a n t i - h u m a n  I g G , 
A , M ( H y l a n d ) .

The h e l p e r  and s u p p r e s s o r  T c e l l  s u b s e t s  were  d e t e r m i n e d  by 
ОКТд and OKTg m o n o c l o n a l  a n t i b o d i e s  ( Q r t h o  P h a r m a c e u t i c a l  I n c . ,  
R a r i t a n , N0 ) .

S t u d e n t ' s  j t - t e s t  was used  f o r  s t a t i s t i c a l  a n a l y s i s .
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RESULTS

The v a r i o u s  p e r i p h e r a l  b l o o d  l y m p h o c y t e  s u b p o p u l a t i o n s  o f  

p a t i e n t s  w i t h  JCA a r e  shown i n  T a b l e s  I  and I I .  I n  t h e  second  

g r o u p  t h e r e  was a s i g n i f i c a n t  e l e v a t i o n  as co m p a r e d  t o  t h e  

f i r s t  one i n  t h e  p e r c e n t a g e  o f  Тд ( p < 0 . 0 5 )  and i n  t h e  r a t i o  

Т д / т т ( P C O . O I ) .  I n  t h e  f i r s t  g r o u p  t h e r e  was a m a r k e d  i n c r e a s e  

i n  t h e  p e r c e n t a g e  o f  s u r f a c e  i m m u n o g l o b u l i n  p o s i t i v e  ( S I g  +) 

c e l l s  as compared  t o  t h e  second  g r o u p  and t o  c o n t r o l  g r o u p ,  b u t  

t h e  d i f f e r e n c e  was n o t  s i g n i f i c a n t  ( T a b l e  I  ) ,

T h e r e  was an i n c r e a s e  i n  t h e  p e r c e n t a g e  o f  Tg c e l l s  i n  t h e  

s e c o n d  g ro up  o f  JCA as compa re d  t o  t h e  f i r s t  g r o u p  ( p < 0 . 0 1 )  

and t h e  Т д / T g  r a t i o  d e c r e a s e d  s i g n i f i c a n t l y  ( p < 0 . 0 1 )  i n  t h e  

s e c o n d  g ro up  ( T a b l e  I I  ) .  T a b l e  I I I  and IV  c o n t a i n  t h e  

l a b o r a t o r y  p a r a m e t e r s  o f  p a t i e n t s  who r e c e i v e d  

g l u c o c o r t i c o s t e r o i d  t r e a t m e n t .  I n  t h e  s t e r o i d  t r e a t e d  g r o u p  t h e  

a b s o l u t e  l y m p h o c y t e  c o u n t ,  t h e  p e r c e n t a g e  o f  Тд c e l l s  and t h e  

Т д / Т у  r a t i o  w ere  s i g n i f i c a n t l y  e l e v a t e d .  T h e r e  was no 

s i g n i f i c a n t  change  i n  o t h e r  b l o o d  l y m p h o c y t e  s u b p o p u l a t i o n s .

DISCUSSION

The aim o f  o u r  s t u d y  was tw o fo ld ;  f i r s t  t o  p r o v i d e  d a t a  on 

l y m p h o c y t e  s u b p o p u l a t i o n  d i s t r i b u t i o n  i n  b l o o d  o f  p a t i e n t s  w i t h  

JCA a t  t h e  b e g i n n i n g  o f  d i s e a s e  and a f t e r  f i v e  years p r o g r e s s i o n ,  

and s e c o n d ,  t o  s t u d y  t h e  e f f e c t  o f  l o n g - t e r m  c o r t i c o s t e r o i d  

t r e a t m e n t  on s u b p o p u l a t i o n s .  Our d a t a  have  d e m o n s t r a t e d  

p a r a m e t e r s  o f  a so c a l l e d  " i m m u n o l o g i c a l  d e s t a b i l i s a t i o n "  ( a t  

t h e  b e g i n n i n g  o f  d i s e a s e ) .  They were as f o l l o w s :  a . /  t h e  

p e r c e n t a g e  o f  a c t i v e  T c e l l s  d e c r e a s e d  b . /  Т д / Т у  was l o w  c . /  

t h e r e  was an e l e v a t i o n  i n  p r o p o r t i o n  o f  S I g  + c e l l s  d . /  t h e  

p e r c e n t a g e  o f  T s u p p r e s s o r  c e l l s  d e c r e a s e d  and t h e  Т д / T g  r a t i o  

i n c r e a s e d .

These a l t e r a t i o n s  s u g g e s t  an i n a d e q u a t e  r e g u l a t i o n  o f  t h e



T and B lymphocytes in  pe r i phera l  blood o f  p a t i en ts  w i th  j u v e n i l e  ch ronic  a r t h r i t i s  (mean +_ SD)

TABLE I

Absolute
Diagnosis Age, years lymphocyte Тд percent Tj  percent Тд/тт SIg + c e l l

count / 1 percent

X A 2.972xl09
group I  
n = 14

12.6+3.3 +0.714 25.0+3.90 56.0+4.80 0.44+0.08 17.1+5.32

X A 2.510xl09
group I I  
n = 14

13.4+3.5 +0.991 31.6+8.84 55.7+7.20 0.57+0.13 13.8+2.00

heal thy 2 .315xl09
c on t ro ls 13.2+4.1 +0.918 29.8+7.00 61.6+7.30 0.50+0.10 14.3+3.38
n = 1 2

Sign i f i cance  
X A  I  -  I I  
X A  I  -

NS p <0.05 NS p < 0 . 0 1 NS

c on t ro l  
X A  I I  -

NS NS NS NS NS

c on t ro l NS NS NS NS NS

NS = non-significant
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TABLE I I

T lymphocyte subsets in  per iphe ra l  blood o f  p a t ie n ts  w i th  j u v e n i l e  chronic
a r t h r i t i s  (mean + SD)

Diagnosis Age, years
Absolute

lymphocyte
count / 1

OKT4  percent OKTg percent T4 / T 8

JCA
group I 12.6+3.3

2 .972xl09
+0.714 54 10+6.80 19.00+2.60 2.96+0.57

n = 14 

JCA
group I I 13. 4+3.5

2.510xl09
+0.991 45.10+13.60 27.70+7.10 1.83+0.79

n = 14

heal thy
c on t r o ls 13.2+4.1

2 .315xl09
+0.918 52.30+8.30 23.10+3.70 2.30+0.60

n = 1 2

S ign i f i cance
JCA I  -  I I NS NS p < 0 . 0 1 p < 0 . 0 1

JCA I  -  
c on t r o l NS NS p <0.05 p <0.05

JCA I I  -  
c on t r o l NS NS NS NS

NS = non-sign ificant
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T and B lymphocytes in  pe r i phera l  blood of  pa t i e n ts  w i t h  s te r o id  t rea ted  j u v e n i l e  ch ronic  a r t h r i t i s
(mean + SD)

TABLE I I I

Diagnosis Age, years
Absolute
lymphocyte
count / 1

Тд percent Ту percent W TT SIg + Ce l l  
percent

1 . pa t i en ts  
w i t h  s te r o id 12.4+4.1

3 .628xl09
+0.706 32.70+6.90 57.60+6.80 0.58+0.12 14.70+4.40

treatment  
n = 1 0

2 . pa t i en ts  
w i thou t  s te - 13.8+3.1

2.248x l09
+0.689 25.80+6.26 55.20+5.01 0.46+0.10 15.80+2.98

r o i d  t reatment  
n = 18

hea l thy
c on t r o ls 13.2+4.1

2.315xl09
+0.918 29.80+7.00 61.60+7.30 0.50+0.10 14.30+3.38

n = 1 2

Sign i f i cance
1 . -  2 . РС0.001 p <0.05 NS p <0.05 NS
1 . -  con t r o l p < 0 . 0 2 NS NS NS NS
2 . -  c on t r o l NS NS NS NS NS

NS = non-sign ificant
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TABLE IV

T lymphocyte subsets in  per iphera l  blood o f  pa t i e n ts  w i th  s te r o id  t rea ted  j u v e n i l e
chronic a r t h r i t i s  (mean + SD)

Diagnosis Age, years
Absolute
lymphocyte
count / 1

OKT4  percent OKTg percent T4/Tg

1 . pa t i en ts  
w i th  s te r o id  
t reatment  
n = 1 0

12.4+4.1
3 .628xl09
+0.706 46.70+13.90 23.90+9.47 2.21+0.78

2 . pa t i en ts  
w i thou t  s te r o id  
treatment 
n = 18

13.8+3.1
2 .248xl09
+1.689 51.20+10.20 23.10+6.48 2.33+0.88

heal thy 
c on t r o ls  
n = 1 2

13.2+4.1
2 .315xl09
+0.918 52.30+8.30 23.10+3.70 2.32+0.60

S ign i f i cance  
1 . -  2 .
1 . -  c on t r o l
2 . -  c on t r o l

p<  0 . 0 0 1  

p < 0 . 0 2 The d i f fe r ences are not  s i g n i f i c a n t
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i m m u n o l o g i c a l  s y s t e m  e v e n  i f  t h e  r e s u l t s  c o m p a r i n g  w i t h  t h e  

c o n t r o l  g roup  a r e  n o t  a l w a y s  s i g n i f i c a n t .  The r e s u l t s  i n  t h e  

s e c o n d  g ro up  a re  a t  v a r i a n c e  w i t h  p r e v i o u s  r e s u l t s .  The number 

o f  Т д  c e l l s  i n c r e a s e d ,  t h e  p r o p o r t i o n  o f  s u p p r e s s o r  c e l l s  was 

e l e v a t e d  and t h e  Тд/ T g  r a t i o  was d e c r e a s e d .  ( F i g .  1,  2 )

TA/Tt

F i g .  1 . The r a t i o  o f  Т д / Т т  and p e r c e n t a g e  o f  Тд a t  t h e  
b e g i n n i n g  (JC A  I . )  and a f t e r  f i v e  y e a r s  p r o g r e s s i o n  
( J СA I I . )  o f  j u v e n i l e  c h r o n i c  a r t h r i t i s

The  changes  o f  t h e  l y m p h o c y t e  s u b p o p u l a t i o n s  i n  t h e  s e c o n d  

g r o u p  c o u l d  be r e g a r d e d  as c o m p e n s a t o r y .  The ch anges  may be i n  

c o n n e c t i o n  w i t h  t h e  l o n g - t e r m  t r e a t m e n t ,  s i n c e  a l l  p a t i e n t s  

h a v e  r e c e i v e d  d r u g s  w h i c h  s l o w  t h e  p r o g r e s s i o n  o f  JCA. The 

a n t i r h e u m a t i c  d r u g s  i n f l u e n c e  i m m u n o l o g i c a l  s t a t e  i n  v a r i o u s  

w a y s .  And a f t e r  l o n g t e r m  t r e a t m e n t  t h e  c o m b i n e d  e f f e c t s  o f  t h e  

d r u g s  a r e  seen.

A l t e r n a t i v e l y  t h e r e  a r e  some p r e v i o u s  s t u d i e s ,  w h i c h  s u g g e s t  

t h a t  t h e  a l t e r a t i o n  o f  l y m p h o c y t e  s u b s e t s  may n o t  c o r r e l a t e  

d i r e c t l y  w i t h  t h e  d r u g  t r e a t m e n t  o f  t h e  d i s e a s e  / 1 1 , 1 3 ,  1 4 / .  

So ,  t h e  change i n  t h e  d i s t r i b u t i o n  o f  T c e l l  s u b p o p u l a t i o n s  i s  

due  t o  t h e  c h a n g i n g  i m m u n o l o g i c a l  a c t i v i t y  w h i c h  a p p e a r s  a f t e r  

f i v e  y e a r s  o f  t h e  d i s e a s e  p r o c e s s  i n  t h e  i n d i v i d u a l  p a t i e n t s .

Th e  d i f f e r e n c e  b e t w e e n  t h e  p a t i e n t s  w i t h  and w i t h o u t  s t e r o i d
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F i g .  2 . The r a t i o  o f  Тд/Тд and p e r c e n t a g e  o f  Tg a t  t h e  
b e g i n n i n g  (JCA I . ;  and a f t e r  f i v e  y e a r s  p r o g r e s s i o n  
(JCA I I . )  o f  j u v e n i l e  c h r o n i c  a r t h r i t i s

t r e a t m e n t  was l e s s  ma rk ed .  The g l u c o c o r t i c o s t e r o i d  t h e r a p y  

i n c r e a s e d  t h e  numb er  o f  a c t i v e  T c e l l s  and d e c r e a s e d  t h e  

p e r c e n t a g e  o f  T h e l p e r  l y m p h o c y t e s ,  b u t  i t  was u n a b l e  t o  

p r o d u c e  a s t r o n g  i m m u n o l o g i c a l  c o r r e c t i o n .  H o w e v e r ,  t h e  

i n c r e a s e  i n  t h e  p e r c e n t a g e  o f  Т д  c e l l s  i n d i c a t e d  a t e n d e n c y  

t o w a r d s  t h e  c o r r e c t i o n  o f  t h e  i m m u n o l o g i c a l  d e f i c i e n c y .  H a y n e s ,  

K a t z  and F a u c i  / 7 /  r e p o r t e d  t h a t  T h e l p e r  c e l l s  w ere  

p r e f e r e n t i a l l y  d e p l e t e d  f r o m  p e r i p h e r a l  b l o o d  a f t e r  

h y d r o c o r t i s o n  a d m i n i s t r a t i o n .  We f o u n d  a s i m i l a r  d e c r e a s e  i n  

t h e  p e r c e n t a g e  o f  t h e  Тд c e l l s ,  b u t  t h e  change  was n o t  

s i g n i f i c a n t .

I n  summary o u r  r e p o r t  s u g g e s t s  t h e r e  i s  an a d v a n t a g e o u s  

m o d i f i c a t i o n  i n  t h e  p r o p o r t i o n  o f  l y m p h o c y t e  s u b p o p u l a t i o n s  

a f t e r  many y e a r s  o f  o n s e t  o f  d i s e a s e ,  b u t  f u r t h e r  l o n g i t u d i n a l  

s t u d i e s  a r e  r e q u i r e d  t o  c l a r i f y  t h e  r e l a t i o n s h i p  b e t w e e n  t h e  

e f f e c t  o f  a n t i r h e u m a t i c  d r u g s ,  t h e  a l t e r a t i o n  o f  l y m p h o c y t e  

s u b s e t s  and t h e  i m m u n o l o g i c a l  a c t i v i t y  o f  JCA.
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