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ABSTRACT 

C i r c u l a t i n g  T - c e l l  s u b s e t s  have  been  c h a r a c t e r i z e d  i n  18 
p a t i e n t s  w i t h  p r i m a r y  b i l i a r y  c i r r h o s i s  ( P B C )  u s i n g  a s i m p l e  
immunoenzymatic s t a i n i n g  method on s t o r e d  and p r e f i x e d  c e l l  
s a m p l e s .  F u r t h e r m o r e ,  a d o u b l e  immunoenzymatic method was used 
t o  s t u d y  T - c e l l  s u b s e t s  and t h e i r  r e l a t i o n s h i p  t o  H L A - D R '  c e l l s  
i n  f r o z e n  s e c t i o n s  o f  l i v e r  b i o p s i e s  f rom 1 2  p a t i e n t s  w i t h  P B C .  
I n  1 0  c a s e s  b lood  and  l i v e r  s a m p l e s  w e r e  t a k e n  s i m u l t a n e o u s l y  
f rom t h e  same p a t i e n t .  

P a t i e n t s  w i t h  P B C  o f  e a r l y  h i s t o l o g i c a l  s t a g e  showed an  
e l e v a t e d  a b s o l u t e  number 
and  r e d u c e d  r e l a t i v e  p e r c e n t a g e s  o f  s u p p r e s s o r / c y t o t o x i c  T - c e l l s  
(Leu 2a') compared  w i t h  h e a l t h y  s u b j e c t s  r e s u l t i n g  i n  an  e l e v a t e d  
h e l p e r / s u p p r e s s o r  r a t i o .  

t y p e  - c e l l s  i n  a l l  c a s e s  i r r e s p e c t i v e  o f  h i s t o l o g i c a l  s t a g e ,  
p e n i c  l l a m i n e  t r e a t m e n t  o r  t h e  r e l a t i v e  l e v e l s  of  c i r c u l a t i n g  
T - c e l  
s e e n ,  s e v e r a l  o f  t h e s e  i n  c l o s e  a p p r o x i m a t i o n  t o  T - c e l l s .  

o f  he1 p e r / i n d u c e r  T - c e l l  s (Leu  3a') 

Liver b i o p s i e s  i n  P B C  were  d o m i n a t e d  by h e l p e r  i n d u c e r  pheno-  

s u b s e t s .  A r e l a t i v e l y  h i g h  amount o f  H L A - D R '  c e l l s  w e r e  

INTRODUCTION 

P r i m a r y  b i l i a r y  c i r r h o s i s  ( P B C )  i s  a p r o g r e s s i v e  l i v e r  d i s -  
o r d e r  c h a r a c t e r i z e d  h i s t o l o g i c a l l y  by b i l e  d u c t u l a r  d e s t r u c t i o n ,  
p o r t a l  m o n o n u c l e a r  i n f i l t r a t i o n  w i t h  g ranu loma  f o r m a t i o n ,  and  
e v e n t u a l  f i b r o s i s  and  c i r r h o s i s .  P B C  i s  accompan ied  by immunolo- 
g i c a l  s t i g m a t a  s u c h  a s  hype rga rnmag lobu l inemia  ( I S M ) ,  n o n - o r g a n  
spe i f i c  a u t o a n t i b o d i e s  l i k e  a n t i m i t o c h o n d r i a !  a n t i b o d y  ( A M A )  
and  c i r c u l a t i n g  immune complexes  ( 2 5 ) .  C e l l u l a r  immune d y s f u n c t i o n  
i n c  u d i n g  r e d u c e d  r e s p o n s e s  t o  m i t o g e n s  ( 8 )  a s  well a s  i n c r e a s e d  
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proliferative and cytotoxic responses to hepatic biliary and 
extra-hepatic antigens have been demonstrated (l6,17,19,20). 

Taken together, these findings support the suggestion that PBC 
i s  an autoimmune disease, possibly with the bile duct expressing 
the primary target antigen(s) (24). tiowever, exactly how these 
immunological abnormalities contribute to the pathogenesis of 
PBC i s  far from clear. 

In recent years useful tools have become available f o r  the 
analysis o f  lymphocytes through the development of monoclonal 
antibodies reacting with functionally discrete T-cell subsets 
("he1 per/inducer" T-cell s - vs. "suppressor/cytotoxic" T- cell s) . 
Studies have already been carried out to quantitate these T-cell 
subsets in peripheral blood and liver tissue from patients with 
PBC. Routhier -- et al. (21) and Bhan et al. (2) found abnormal 
circulating helper/suppressor T-cell ratios in patients with PBC. 
When studying liver infiltrates, Eggink et al. (5) raised the 
question whether the pattern o f  lymphocyte subsets in peripheral 
blood is merely a simple reflection of immunological events taking 
place in the liver. 

However, to our knowledge no study has been reported that 
compares the T-cell subsets in peripheral blood and liver tissue 
of individual patients. 

blood o f  18 patients with PBC. Simultaneously obtained liver 
biopsies from 10 of these patients were also investigated using 
a double immunoenzymatic method enabling the recognition of cells 
expressing the HLA-DR marker together with cells expressing the 
T-cell subset markers. Liver biopsies but not the peripheral blood 
from another two patients were also analyzed. 

The following questions were raised: 
1 .  Is there any correlation between (a) the relative number of 

T-cell subsets in peripheral blood and liver infiltrate, 
(b) the relative number of T-cell subsets in peripheral blood 
and the histological stage of PBC, (c) the prominence and/or 
distribution of T-cell subsets in the liver infiltrate and the 
histological stage of PBC. 

2. Are there any HLA-DR' cells present in the liver infiltrates 
and, if so, how i s  the relationship between these putative 
antigen-presenting cells and the T-cell subsets? 

We report here the T-cell subset distribution in the peripheral 
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PATIENTS A N D  METHODS 

P a t i e n t s  

2 0  c a s e s  ( 1 6  women, 4 men)  w i t h  P B C  w e r e  i n c l u d e d  i n  t h e  s t u d y .  

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

c h o l e s t a s i s ,  p o s i t i v e  m i t o c h o n d r i a 1  a n t i b o d y  t e s t ,  d i a g n o s t i c  o r  

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

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

t h e  i n d i v i d u a l  p a t i e n t s  a t  t h e  t i m e  o f  t h e  s t u d y  i s  shown i n  

T a b l e  I .  

P e r i p h e r a l  b l o o d  1 e u k o c y t e s  ( P B L )  

P e r i p h e r a l  h e p a r i n i z e d  b l o o d  was d i l u t e d  2 : 3  w i t h  p h o s p h a t e -  

b u f f e r e d  s a l i n e  (PBS)  a t  pH 7 . 4  a n d  l a y e r e d  o n  F i c o l l - H y p a q u e  

a c c o r d i n g  t o  t h e  t e c h n i q u e  o f  Boyum ( 3 ) .  T h e  c e l l s  w e r e  w a s h e d  

t h r e e  t i m e s  i n  P B S  a n d  t h e n  s u s p e n d e d  i n  P B S  c o n t a i n i n g  0 . 1  % 

b o v i n e  s e r u m  a l b u m i n  (BSA)  a t  l o 6  c e l l s / m l .  A p p r o x i m a t e l y  1 0  y l  
o f  t h e  c e l l  s u s p e n s i o n  was d r o p p e d  i n t o  e a c h  w e l l  o f  a m u l t i p l e  

w e l l  m i c r o s c o p e  s l i d e .  T h e  s l i d e s  w e r e  a i r - d r i e d  a t  + 37' C f o r  

o n e  h o u r  a n d  t h e n  s t o r e d  a t  - 70' C .  A f t e r  s t o r a g e  t h e  c e l l  p r e -  

p a r a t i o n s  w e r e  i m m e d i a t e l y  f i x e d  i n  a c e t o n e  d i l u t e d  1 : l  w i t h  

w a t e r  (+4O C )  f o r  1 m i n .  f o l l o w e d  b y  f i n a l  f i x a t i o n  i n  100 % 
a c e t o n e  ( + 4 O  C )  f o r  5 m i n .  T h e  s l i d e s  w e r e  t h e n  a i r - d r i e d  f o r  

1 m i n .  a n d  w a s h e d  i n  P B S  f o r  5 m i n .  b e f o r e  s t a i n i n g  ( 1 2 ) .  

L i v e r  b i o p s i e s  

L i v e r  b i o p s y  a d  Modum M e n g h i n i  ( 1 8 )  was p e r f o r m e d  i n  1 2  c a s e s .  

T h e  t i s s u e  s p e c i m e n s  w e r e  c u t  i n t o  2 p i e c e s .  One was f i x e d  i n  

1 0  % a q u e o u s  f o r m a l d e h y d e  a n d  u s e d  f o r  h i s t o p a t h o l o g y .  L i v e r  

h i s t o l o g y  was c l a s s i f i e d  a c c o r d i n g  t o  S c h e u e r  ( 2 2 )  i n  s t a g e  I = 

f l o r i d  d u c t  l e s i o n ,  s t a g e  I 1  = d u c t u l a r  p r o l i f e r a t i o n ,  s t a g e  I 1 1  = 

f i b r o s i s  a n d  s t a g e  I V  = c i r r h o s i s .  T h e  o t h e r  p i e c e  o f  l i v e r  t i s s u e  

was p l a c e d  i n  H i s t o c o n  m e d i u m  ( H i s t o l a b ,  B e t h l e h e m  T r a d i n g  L t d . ,  

G o t h e n b u r g h ,  S w e d e n )  a t  +4O C u n t i l  f r o z e n  i n  i s o p e n t a n e  a n d  

s t o r e d  a t  -70 '  C .  S e c t i o n s  6 um t h i c k  w e r e  c u t  i n  a c r y o s t a t  a t  

-20' C ,  f i x e d  i n  a c e t o n e  f o r  1 0  m i n . ,  a i r d r i e d  f o r  1 h o u r  a n d  t h e n  

s t o r e d  a t  -70 '  C u n t i l  u s e d .  

A n t i s e r a  a n d  o t h e r  r e a g e n t s  

T h e  r a b b i t  a n t i s e r u m  a g a i n s t  HLA-DR a n t i g e n s  ( 1 4 )  a n d  a g a i n s t  

a l k a l i n e  p h o s p h a t a s e  ( 1 5 )  h a v e  b e e n  d e s c r i b e d  e a r l i e r .  S w i n e  

256 



T
a

b
le

 
1 

C
li

n
ic

a
l 

c
h

a
r

a
c

te
r

is
ti

c
s

 
a

n
d

 
r

e
la

ti
v

e
 n

u
m

b
e

r 
o

f
 

T
-l

y
m

p
h

o
c

y
te

 
s

u
b

s
e

ts
 

in
 p

e
ri

p
h

e
ra

l 
b

lo
o

d
 a

n
d

 
li

v
e

r
 

ti
s

s
u

e
 

in
 p

a
ti

e
n

ts
 w

it
h

 
p

ri
m

a
ry

 
b

il
ia

r
y

 c
ir

r
h

o
s

is
 

S
ex

 
(M

F
) 

A
g

e
 

(y
rs

) 
D

u
ra

ti
o

n
 o

f 
H

is
to

lo
g

ic
a

l 
T

re
a

tm
e

n
t 

P
e

ri
p

h
e

ra
l 

b
lo

o
d

 1 
L

iv
e

r 
ti

s
s

u
e

' 
~~

~~
5 

d
is

e
a

se
 

(y
rs

) 
st

a
g

e
 

Le
u1

 
Le

u3
a 

Le
u2

2 
Le

u3
a/

Le
u2

a 
Le

u3
a 

Le
uZ

a 

F F F F F M
 

F F M F F F F M F F F F F M 

75
 

55
 

55
 

51
 

64
 

68
 

66
 

57
 

41
 

71
 

42
 

50
 

35
 

42
 

46
 

59
 

57
 

43
 

50
 

64
 

8 9 1 2 2 4 11
 5 1 4 3 4 2 3 7 8 9 8 9 6 

I I I I I I I I I 
Il

l 
Il

l 
Il

l 
Il

l 
Il

l 
Il

l IV
 

IV
 

IV
 

IV
 

IV
 

- 
71

 
41

 
17

 
52

 
41

 
14

 
29

 
2

4
 

9 

n
d

 
n

d
 

nd
 

64
 

44
 

20
 

67
 

52
 

20
 

- 
61

 
45

 
18

 

pc
-a

m
 i
 n

e
 

55
 

40
 

15
 

pc
-a

m
 i
 n

e
 

72
 

45
 

33
 

pc
-a

m
 i
 n

e
 

61
 

46
 

18
 

64
 

44
 

22
 

- 
75

 
69

 
24

 
nd

 
nd

 
n

d
 

55
 

40
 

23
 

62
 

38
 

25
 

pc
-a

m
 i
 ne

 
43

 
29

 
15

 
pc

-a
m

i n
e

 
53

 
36

 
16

 
pc

-a
m

 i
 n

e
 

62
 

51
 

2
7

 

- - 
60

3 
45

 
18

 
.. - - 

4 
59

 
41

 
20

 

- - - - 

2.
4 

2.
9 

2.
7 

2.
5 nd

 
2.

2 
2.

6 
2.

5 
2.

1 
2.

7 
1.

4 
2.

6 
2.

0 
2

.9
 

nd
 

1.
7 

1.
5 

1.
9 

2.
3 

1.
9 

++
+ 

+ 
++

+ 
++

 
++

+ 
++

 
++

+ 
+ 

++
+ 

++
 

n
d

 
n

d
 

n
d

 
nd

 
n

d
 

nd
 

nd
 

nd
 

n
d

 
n

d
 

i
+
 + 

++
+ 

+ 
n

d
 

nd
 

++
+ 

+ 
++

+ 
++

 
n

d
 

nd
 

++
+ 

+ 
++

 
+ 

++
 

+ 
nd

 
n

d
 

25
00

 
23

C
O

 
27

00
 

30
00

 
15

00
 

39
00

 
28

C
O

 
48

00
 

40
00

 
29

00
 

23
00

 
24

00
 

21
00

 

80
0 

14
00

 
80

0 

28
00

 

28
00

 

- - 

1)
 

% 
o

f 
m

o
n

o
n

u
cl

e
a

r 
c

e
ll

s
 

2
) 

E
st

im
a

te
d

 r
e

la
ti

v
e

 o
c

c
u

rr
e

n
c

e
 o

f 
Le

u3
a'

 
an

d 
Le

u2
a+

 c
e

ll
s

 
in

 p
o

rt
a

l 
m

o
n

o
n

u
cl

e
a

r 
c

e
ll

 
3)

 
nd

 =
 

n
o

t 
do

ne
 

4
) 

pc
-a

rn
in

e 
=

 
p

e
n

ic
il

la
m

in
e

 t
re

a
tm

e
n

t 
5)

 
a

b
s

o
lu

te
 n

um
be

rs
 o

f 
m

on
oc

yt
es

/m
in

3 
in

 p
e

ri
p

h
e

ra
l 

b
lo

o
d

 

in
fi

lt
ra

te
 

(+
 ->

 
+t

+)
 



anti-rabbit IgG was purchased from Dakopatts (Copenhagen, Denmark). 
Biotinylated horse anti-mouse IgG, avidin DH, and biotinylated 
horseradish peroxidase ("ABC" kit) were obtained from Vector 
Laboratories (Burlingame, Calif., USA). The 3-amino-9-ethylcarba- 
zole, alkaline phosphatase type VII, naphthol-AS-MX buffer and 
Fast Blue reagents were from Sigma (St. Louis, Mo., USA) and leva- 
mizole (Levoripercol ) was obtained from Leo (Helsingborg, Sweden). 

The mouse anti-human monoclonal antibodies denoted Leu 1 ,  Leu 
2a and Leu 3a were purchased from Becton-Dickinson (Sunnyvale, 
Calif., USA). Leu 1 defines all peripheral T-cells ( 7 ) ,  whereas 
Leu 2a defines the "suppressor/cytotoxic" T-cell subset and Leu 
3a the "helper/inducer" T-cell subset (6). 

Immunohistochemical stainings 

immunoenzymatic staining technique enabling the simultaneous 
recognition of cells positive for one o f  the monoclonal anti- 
bodies Leu 1 ,  Leu 2a or Leu 3a (peroxidase catalysed staining) 
together with cells binding rabbit anti-HLA-DR antibodies (alka- 
line phosphatase catalysed staining). This technique has been 
detailed elsewhere (19) and is essentially a modification of a 
double immunoenzymatic technique described by Mason and Sammons 
(15) except that w e  have made use of the a v i d i n - b i o t i n - p e r o x i d a s e  
procedure. Three types of controls were used: (25) omission of 
the primary antibodies (mouse monoclonals and rabbit anti-HLA-DR 
antibodies), (8) replacement of the primary antibodies with 
normal rabbit antiserum (diluted 1/160) and (19) omission o f  the 
pre-incubation step with H202 and exclusion of levamisole from 
naphthol buffer. 

The prefixed cell preparations from peripheral blood were 
investigated using the single peroxidase-catalysed staining 
procedure. Omission of the primary antibody was used a s  negative 
control. More than 200 cells were scored within each population 
stained. 

R 

The liver sections were investigated using a sensitive double 

RESULTS 

The number of circulating T-lymphocytes (Leu l', Leu 2a' and 
Leu 3a') in patients with PBC and healthy controls are shown i n  
Table 1 .  When comparing the results from patient with early PBC 
(stage 1 )  with controls (n=12) there is a decrease in the relative 
numbers of both total T-cells (Leu 1') ( i  57.9 % - vs. 61.6 % )  and 
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h e l p e r / i n d u c e r  T - c e l l s  (Leu 3a') ( z  4 1 . 6  % v s .  4 3 . 0  % ) .  A b s o l u t e  
numbers o f  Pan-T and h e l p e r / i n d u c e r  T - c e l l s  were  i n c r e a s e d  compared 
w i t h  c o n t r o l s  ( c o n t r o l s  mono x 1 8 0 0 ) .  

The r e l a t i v e  number o f  s u p p r e s s o r l c y t o t o x i c  T - c e l l  s (Leu 2a') 
was more m a r k e d l y  d e c r e a s e d  (x 1 7 . 0  % vs .  2 3 . 4  % )  l e a d i n g  t o  an 
i n c r e a s e d  h e l p e r / s u p p r e s s o r  r a t i o  ( 2 . 4  vs .  1 . 8 ) .  

r e n c e  i n  numbers  of  t o t a l  T - c e l l s  ( 6 0 . 2  % )  and h e l p e r / i n d u c e r  
T - c e l l s  ( 4 3 . 8  % ) .  However,  t h e  r e l a t i v e  number o f  s u p p r e s s o r /  
c y t o t o x i c  T - c e l l s  were  a l s o  m o d e r a t e l y  d e c r e a s e d  ( 2 1 . 8  % )  r e -  
s u l t i n g  i n  a n e a r l y  normal h e l p e r / s u p p r e s s o r  r a t i o  ( 2 . 0 ) .  When 
v a l u e s  f rom u n t r e a t e d  p a t i e n t s  i n  t h e  g r o u p  w i t h  s t a g e s  I 1 1  and  
IV P B C  ( 4 / 1 0 )  were  c a l c u l a t e d  s i m i l a r  r e s u l t s  w e r e  o b t a i n e d  a s  i n  
t h e  who le  g r o u p .  The mean r e l a t i v e  number of  t o t a l  T - c e l l s  was 
6 4 . 0  % ,  h e l p e r / i n d u c e r  T - c e l l s  4 7 . 8  % and s u p p r e s s o r / c y t o t o x i c  
T - c e l l s  23 .5  % l e a d i n g  t o  a h e l p e r / s u p p r e s s o r  r a t i o  o f  2 . 0 .  

1 2  p a t i e n t s  showed a v a r i a b l e  amount of  Leu 1' c e l l s  i n  b o t h  
e a r l y  and l a t e  s t a g e s  o f  t h e  d i s e a s e .  

- 

- 
I n  p a t i e n t s  w i t h  s t a g e s  I 1 1  and  IV P B C  t h e r e  was n o  c l e a r  d i f f e -  

The immunoenzymat ic  s t a i n i n g  o f  l i v e r  b i o p s i e s  ( s e e  F i g . )  from 

F i g .  

Immunoh i s tochemica l  s t a i n i n g  o f  l e v e r  b i o p s y  s e c t i o n s  i n  P B C  
( a , b ) .  S i n g l e  s t a i n i n g  w i t h  Leu 2a a n t i b o d i e s  ( a )  and Leu 3a a n t i -  
b o d i e s  ( b )  i n  a d j a c e n t  s e c t i o n s .  N u c l e a r  c o u n t e r - s t a i n i n g  w i t h  
h a e m a t o x y l i n .  

- 
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The i n f i l t r a t e s  were more c o n c e n t r a t e d  t o  t h e  c e n t r a l  p a r t  o f  
t h e  p o r t a l  a r e a  and were u s u a l l y  o rgan ized  i n  c l u s t e r s .  I n  a d j a -  
c e n t  s e c t i o n s  s t a i n e d  wi th  L E U  3a a n t i b o d i e s ,  a s i m i l a r  p a t t e r n  
was observed  a s  w i t h  Leu 1 a n t i b o d i e s .  

The s e c t i o n s  s t a i n e d  wi th  Leu 2a a n t i b o d i e s  r e v e a l e d  a d i f f e -  
r e n t  p a t t e r n  wi th  p o s i t i v e l y  s t a i n e d  c e l l s  seen more s c a t t e r e d  
t h r o u g h o u t  t h e  whole p o r t a l  a r e a .  

q u a n t i t a t i o n ,  c e l l s  s t a i n e d  wi th  Leu 3a a n t i b o d i e s  appeared  t o  
dominate  i n  a l l  c a s e s  i n v e s t i g a t e d .  The dominance v a r i e d  f rom 
moderate  t o  extreme h igh .  However, t h e r e  was n o  c o r r e l a t i o n  
between t h e  number o f  Leu 3a' c e l l s  and t h e  h i s t o l o g i c a l  s t a g e  
of P B C .  When t h e  doub le  s u r f a c e  marker  s t a i n i n g s  were e v a l u a t e d  
t h e r e  was a d i f f u s e  weak s t a i n i n g  wi th  anti-HLA-DR a n t i b o d i e s  
ove r  t h e  whole p o r t a l  a r e a ,  b u t  a r e l a t i v e l y  high amount o f  
d i s % i n c t  H L A - D R '  c e l l s  were p r e s e n t ,  some of t h e s e  c e l l s  o f  
d e n d r i t i c  morphology. The H L A - D R '  c e l l s  were seen  i n  t h e  c e n t r a l  
p a r t  o f  t h e  p o r t a l  a r e a  i n t e r m i n g l e d  i n  t h e  T - c e l l  c l u s t e r s  a n d  
su r round ing  t h e  c l u s t e r s .  They were a l s o  seen  i n  t h e  p e r i p h e r y  o f  
t h e  p o r t a l  a r e a  b u t  more s c a t t e r e d .  Seve ra l  T - c e l l s  (most  o f  

t h e s e  wi th  h e l p e r  phenotype)  were seen  i n  c l o s e  c o n t a c t  t o  t h e  
H L A - D R '  c e l l  s .  

Although t h e  f r o z e n  s e c t i o n  s t a i n i n g  does  n o t  a l l ow an e x a c t  

The r e s u l t s  o n  P B L  a n d  t i s s u e  s e c t i o n s  from i n d i v i d u a l  p a t i e n t s  
were a l s o  compared. No c o n s i s t e n t  r e l a t i o n  was observed  between 
t h e  r e l a t i v e  Leu 3a/Leu 2 a  r a t i o  i n  p e r i p h e r a l  blood a n d  l i v e r ,  
a l t hough  a b s o l u t e  numbers o f  Leu 3a i n  p e r i p h e r a l  blood were 
g e n e r a l l y  i n c r e a s e d  i n  s t a g e  1 .  The T-ce l l  s u b s e t  d i s t r i b u t i o n  i n  
p e r i p h e r a l  b l o o d  a n d  l i v e r  i n f i l t r a t e  was a l s o  compared wi th  l i v e r  
f u n c t i o n  t e s t  ( g a l a c t o s e ) ,  serum a m i n o t r a n s f e r a s e s ,  b i l i r u b i n  a n d  
t i t r e s  o f  a n t i c h o n d r i a l  an t ibody .  No r e l a t i o n  was however 
found.  

DISCUSSION 

I n  t h e  p r e s e n t  s t u d y  we have made use  of a s e n s i t i v e  immuno- 
cy tochemica l  s t a i n i n g  method t o  q u a n t i t a t e  lymphoid c e l l  s u b s e t s  
i n  p e r i p h e r a l  blood and l i v e r  i n  p a t i e n t s  w i th  P B C .  Using a double  
s t a i n i n g  t e c h n i q u e  when s t a i n i n g  l i v e r  t i s s u e  s e c t i o n s  we were 
a l s o  a b l e  t o  s t u d y  t h e  r e l a t i o n s h i p  between H L A - D R '  c e l l s  and t h e  
d i f f e r e n t  T -ce l l  s u b s e t s  i n  l i v e r  spec imens .  I n  o u r  hands t h i s  
t echno logy  o f f e r s  two impor t an t  advan tages  ove r  conven t iona l  
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immunofluorescence;  f i r s t ,  l o c a l i s a t i o n  o f  t h e  marke r -ca r ry ing  
c e l l  i n  t h e  t i s s u e  i s  f r e q u e n t l y  p o s s i b l e ,  and second ,  s e v e r a l  
p r e p a r a t i o n s  of p e r i p h e r a l  c e l l  smears a n d  t i s s u e  s e c t i o n s  can be 
s t o r e d  i n  t h e  f r o z e n  s t a t e  f o r  l a t e r  s t a i n i n g  under i d e n t i c a l  
c o n d i t i o n s  a n d  f o r  comparison.  

The number of c i r c u l a t i n g  T - c e l l  s u b s e t s  i n  p a t i e n t s  wi th  P B C  
was he te rogenous  when compared t o  h e a l t h y  c o n t r o l  s u b j e c t s .  When 
t h e  p a t i e n t s  were grouped accord ing  t o  l i v e r  h i s t o l o g y ,  two 
d i f f e r e n t  p a t t e r n s  were obse rved .  Cases wi th  s t a g e  I P B C  h a d  i n  
average  low r e l a t i v e  numbers o f  c i r c u l a t i n g  s u p p r e s s o r / c y t o t o x i c  
phenotype c e l l s  combined wi th  s l i g h t l y  decreased  numbers of 
h e l p e r / i n d u c e r  phenotype c e l l s .  This  r e s u l t e d  i n  a n  e l e v a t e d  
h e l p e r / s u p p r e s s o r  r a t i o .  O n  t h e  o t h e r  hand, p a t i e n t s  wi th  more 
advanced P B C ,  s t a g e  I11 - IV,demonstrated a n  equal  r e l a t i v e  
r e d u c t i o n  o f  b o t h  s u b s e t s  r e s u l t i n g  i n  a Leu 3a/Leu 2 a  r a t i o  n o t  
s i g n i f i c a n t l y  d i f f e r e n t  from t h a t  of t h e  c o n t r o l s .  We could n o t  
observe  any c l e a r - c u t  impact of p e n i c i l l a m i n e  t r e a t m e n t  o n  
d i f f e r e n t  c e l l  subpopu la t ions  in  t h i s  r a t h e r  l i m i t e d  s e r i e s  of 
p a t i e n t s ,  n e i t h e r  was t h e r e  any obvious c o r r e l a t i o n  a s  t o  r o u t i n e  
l i v e r  t e s t s  or t i t r e s  o f  a n t i m i t o c h o n d r i a l  a n t i b o d i e s .  Our 
p r e s e n t  f i n d i n g s  o n  c i r c u l a t i n g  T-ce l l  subpopu la t ions  i n  P B C  can 
be compared wi th  only  a few e a r l i e r  r e p o r t s .  Routh ier  e t  a l .  ( 2 1 )  
observed s e l e c t i v e l y  reduced numbers of h e l p e r / i n d u c e r  T - c e l l s  i n  
t h e  blood of P B C  p a t i e n t s  i n  s t a g e s  1-11,  whereas i n  more advanced 
d i s e a s e  b o t h  t h e  s u p p r e s s o r  a n d  e s p e c i a l l y  h e l p e r  T - c e l l s  were 
reduced .  The h e l p e r / s u p p r e s s o r  r a t i o s  were low a n d  u n c o r r e l a t e d  
wi th  h i s t o l o g i c a l  f e a t u r e s .  More r e c e n t l y ,  Bhan e t  a l .  ( 2 )  used 
t h e  same immunofluorescence t echn ique  t o  f i n d  a r e l a t i v e  d e c r e a s e  
in  h e l p e r  T - c e l l s  i n  e a r l y  P B C  wi th  a low h e l p e r / s u p p r e s s o r  r a t i o ,  
a s  opposed t o  l a t e  P B C  where t h e  suppres so r  popu la t ion  was reduced 
r e s u l t i n g  i n  a high r a t i o .  They a l s o  noted a c o r r e l a t i o n  between 
t h e  h e l p e r / s u p p r e s s o r  r a t i o  and b i l i r u b i n  l e v e l s .  The p r e s e n t  
f i n d i n g s  of reduced r e l a t i v e  l e v e l s  of t o t a l  T - c e l l s ,  h e l p e r  T -  
a s  well  a s  s u p p r e s s o r  T - c e l l s  i n  e a r l y  P B C  p a r a l l e l  t h e  e a r l i e r  
o b s e r v a t i o n s  o f  Bhan e t  a l .  ( 2 )  o n  l a t e r  s t a g e  P B C .  However, i n  
t h e  p r e s e n t  s t u d y  t h e  h e l p e r l s u p p r e s s o r  r a t i o  i n  p e r i p h e r a l  blood 
was reduced i n  only  2/18 p a t i e n t s  wi th  P B C  ( b o t h  i n  s t a g e  I V ,  a n d  
one of t h e s e  on p e n i c i l l a m i n e  t r e a t m e n t ) .  I t  i s  conce ivab le  t h a t  
t h e  d i a g n o s i s  o f  P B C  i n c l u d e s  a whole spectrum of p a t i e n t s  i n  
con t inuous  b u t  v a r i a b l e  p r o g r e s s i o n ,  a n d  t h e  p r o g n o s t i c  s u b c l a s s i -  
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f i c a t i o n  of  P B C  based o n  pa rame te r s  l i k e  l i v e r  f u n c t i o n ,  a n t i m i t o -  
c h o n d r i a l  a n t i b o d i e s  and h i s t o l o g y  i s  d i f f i c u l t  ( 4 ) .  T h i s  h e t e r o -  
g e n i t y  could  accoun t  f o r  t h e  d i s c r e p a n c i e s  observed  i n  c i r c u l a t i n g  
T - c e l l  s u b s e t s ,  a n d  p i n p o i n t  t h e  impor tance  t o  s t u d y  i n d i v i d u a l  
p a t i e n t s  p r o s p e c t i v e l y .  

The d i s t r i b u t i o n  o f  T-lymphocyte s u b s e t s  w i t h i n  l i v e r  i n f i l -  
t r a t e s  was s i m i l a r  i n  a l l  twelve  P B C  p a t i e n t s  i r r e s p e c t i v e  of 
h i s t o l o g i c a l  s t a g e ,  p e n i c i l l a m i n e  t r e a t m e n t  or  t h e  r e l a t i v e  l e v e l s  
of c i r c u l a t i n g  T - c e l l  s u b s e t s .  The c e n t r a l  p a r t  of t h e  p o r t a l  
a r e a s  were dominated by T - c e l l s  s t a i n i n g  wi th  a n t i - h e l p e r  T -ce l l  
a n t i b o d y ,  whereas t h e  r e l a t i v e l y  few s u p p r e s s o r / c y t o t o x i c  T - c e l l s  
were e q u a l l y  s c a t t e r e d  ove r  t h e  whole p o r t a l  a r e a .  Within p o r t a l  
lymphocyt ic  i n f i l t r a t e d  c l u s t e r s  o f  T - c e l l s  (most  of t h e s e  c e l l s  
wi th  h e l p e r  phenotype)  were f r e q u e n t l y  seen i n  c l o s e  c o n t a c t  w i th  
H L A - D R +  c e l l  s .  

O u r  p r e s e n t  f i n d i n g  c l o s e l y  p a r a l l e l  t h o s e  o f  Eggink e t  a l .  
( 5 ) .  The p a t t e r n  of h e l p e r  c e l l  dominance i s  a l s o  s i m i l a r  t o  t h e  
p a t t e r n s  o b t a i n e d  i n  o t h e r  immune d i s o r d e r s  a s  S jog ren ' s  d i s e a s e  
( l ) ,  rheumatoid a r t h r i t i s  ( 1 0 , 1 3 )  a n d  t h y r o i d i t i s  ( 1 1 )  which a l l  
have auto-immune f e a t u r e s .  

A l t o g e t h e r ,  t h e  p r e s e n t  f i n d i n g  o f  a high h e l p e r / s u p p r e s s o r  
T - c e l l  r a t i o  a n d  p u t a t i v e  a n t i g e n  p r e s e n t i n g  H L A - D R  c e l l s  combined 
wi th  t h e  known p resence  of plasma c e l l s  w i t h i n  t h e  p o r t a l  a r e a s  
o f  P B C  p a t i e n t s  a rgue  f o r  a l o c a l  s y n t h e s i s  of a u t o a n t i b o d i e s .  
Such a n t i b o d i e s  could  then  c o n t r i b u t e  t o  t h e  d e s t r u c t i o n  o f  b i l e  
d u c t s  and parenchymal c e l l s  e i t h e r  d i r e c t l y ,  by a c t i v a t i o n  of t h e  
complement sys tem,  or i n d i r e c t l y  i n  an t ibody-dependen t  c e l l -  
media ted  c y t o t o x i c i t y .  Th i s  i s  f u r t h e r  suppor t ed  by t h e  i n  v i t r o  
demons t r a t ion  of a s u p p r e s s o r  T - c e l l  d e f e c t  a n d  a d e f i c i e n t  
au to logous  mixed lymphocyte r e a c t i o n  i n  P B C  ( 9 , 2 6 ) .  However, i t  
should  be po in ted  o u t  t h a t  t h e  mere e x p r e s s i o n  of t h e  h e l p e r /  
i n d u c e r  or  s u p p r e s s o r / c y t o t o x i c  c e l l  s u r f a c e  phenotype i s  n o t  
n e c e s s a r i l y  connec ted  t o  t h e  f u n c t i o n a l  s t a t e  of t h e  lymphocyte .  
A mechanism s i m i l a r  t o  t h o s e  o p e r a t i n g  i n  t h e  c l a s s i c a l  de l ayed  
t y p e  of  h y p e r s e n s i t i v i t y  ( D T H )  r e a c t i o n  could  a l s o  be p o s s i b l e  
s i n c e  t h e  p a t t e r n  wi th  high numbers o f  h e l p e r  T-phenotype c e l l s  i n  
c l o s e  r e l a t i o n s h i p  wi th  H L A - D R '  c e l l s  i n  l i v e r  i n f i l t r a t e s  i s  
s i m i l a r  t o  t h a t  found i n  a c u t e  D T H  s k i n  r e a c t i o n  caused by PPD ( 2 3 ) .  
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