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S ummary.It has been shown that adoptive immune
transfer in mice for Ehrlich ascites tumors (EAT) is
successful in a genetically defined combination such as
B6 as donor and B6-nu/nu as recipient. Among al-
logeneic mouse strains, the adoptive immune transfer
was rarely successful with a few exceptions. To observe
the mechanism, the fate of intraperitoneally transfer-
red donor spleen cells in the recipients was monitored
by staining the cells with fluorescent PKH-26 dye, and
using some typical donor and recipient combinations.
The results are as follows.

Spleen cells from B6-Ly-2a,3a mice were very effective
in suppressing subcutaneous EAT outgrowth in B6-nu/
nu mice but not in DBA/1 or in ddY-drm. Spleen cells of
B6-Ly-2a, 3a mice were alive and infiltrated everywhere
in B6~nu/nu mice. Some of the effector cells both rea-
ched and made contact with EAT cells and lethally
affected the tumor cells. Accordingly, EAT outgrowth
in B6-nu/nu mice was remarkably suppressed and no
solid tumor formation was recognized.

On the other hand, spleen cells from B6-Ly-2a, 3a mice
were killed at an early stage by peritoneal macrophages
in the recipients in DBA/1 or in ddY-prg mice, and they
did no reach the EAT site. As a result, subcutaneous
EAT progressed gradually and formed a solid tumor.
The spleen cells of B6-Ly-2a, 3a mice which were sub-
cutaneously inoculated into the recipients in a mixture
form with EAT cells were sufficiently active for suppres-
sing EAT outgrowth both in DBA/1 and ddY-prg mice.

From the results, it is concluded that the contact of
donor spleen cells with EAT cells in the recipient
without any disturbance is highly important in produc-
ing a suppressive effect on EAT in vivo. At an early
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stage in the spleen cell transfer, recipient macrophage
activity is the first barrier to the effective donor cells
transferred.

Key words-spleen cell transfer, success or failure in
adoptive immunity, Ehrlich tumor.

INTRODUCTION

In an earlier study, spleen cells from EAT-
regressive mice were adoptively transferred to EAT-
progressive ones and the immunotherapeutic effect
on Ehrlich ascites tumor (EAT) in the recipients was
evaluated. Wedemonstrated some successful cases of
adoptive immune transfer acting on the tumor, but
these was rather restricted by the genetic compatibil-
ity between donors and recipients1'.

Adoptive immune transfer was quite successful in
such combinations as B6 mice as donor and its ath-
ymic mice as recipient. B6-Ly congenic mice such as
B6-Ly-la, B6-Ly-2a and B6-Ly-2a, 3a were similarly
available as donors in this system. Adoptive immune
transfer between inbred mouse strains with different
H-2 haplotypes is usually not successful. Donor and
recipient combinations such as ddY-drm (H-2S) and
ddY-prg (H-2q), or B6-Tlaa (H-2Kk à"Db) and B6-nu/
nu (H-2b) seemed to be exceptional cases which
achieved success in immune transfer in spite of the
allogeneic combinations. The reason for such success
or failure, however, is still not fully understood.

In the present series of experiments, spleen cells
from B6-Ly-2a, 3a mice were stained with fluorescent
PKH-26 dye and intraperitoneally transferred to the
recipient. The differences in the fate of the donor
effector cells in the recipients were compared to
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cl a rif y th e r e a s o n f o r s u c h s u c c e s s o r f ail u r e in uiu o .

I t w ill b e n e c e s s a r y t o k n o w h o w t o c a r r y o u t f u r th e r

g e n e ti c m o di丘c ati o n f o r his t o c o m p a tibilit y i n o r d e r

t o o b t ai n g r e at e r e ff e c ti v e n e s s i n a d o p ti v e i m m u n o th
-

e r a p y w it h all o g e n ei c d o n o r
-

r e ci pi e n t c o m b i n a ti o n ･

M A T E R I A L S A N D M E T H O D S

L a b o r a t o r y a n i m al s u s e d

B 6- L y
-2 a

,
3
a

( Ⅲ -2
b

) m ic e , w hi ch a r e E A T
- r e g r e s si v e ,

w e r e u s e d a s d o n o r s . T h e y w e r e d o n a t e d b y A i ch i

c a n c e r c e n t e r R e s e a r ch l n stit u t e ( N a g o y a , J a p a n) .

B 6- n u/ n u ( 班 -2
b

) , w hic h is E A T
-

p r o g r e s si v e , w a s u s ed

a s th e r e cip i e n t in a n e x a m p le of s u c c e s sf ul i m m u n e

t r a n sf e r . B 6- n u/ n u m ic e w e r e f r o m t h e J a c k s o n L a b ･

( M ai n e , U S A .) , w hi c h h a v e b e e n m ai n t ai n ed a n d b r e d

i n o u r L ab o r a t o r y . D B A /1( 班 -2 q) , w hic h is E A T
-

p r o g r e s si v e , w a s u s ed a s a r e cip ie n t i n a n e x a m p l e of

f ail u r e . D B A / 1 w a s p u r c h a s e d f r o m S E A C I n c ･ ( F u
-

k u o k a
, J a p a n) . d d Y -

p r g ( H -2 q)
2)
w a s ch o s e n a s

a n o t h e r e x a m pl e of f ail u r e .

A ll t h e m i c e w e r e u s e d in s p e ci丘c p at h o g e n
-f r e e

c o n diti o n s . T h r e e t o f o u r m i c e w e r e h o u s e d i n pl a stic

c a g e s (1 4 .3 ×2 9 .3 ×1 4 .8 c m
,
C h a rl e s R i v e r J a p a n l n c ･

( A t s u gi , J a p a n ) w it h b e d di n g ( c e d a r s h a vi n g s) a n d f ed

a c u b e di et (C E -2
,
C L E A J a p a n I n c ” T o k y o , J a p a n)

a n d w a t e r a d libit u m . A ll c a g e s a n d b e d di n g w e r e

a u t o cl a v e d b ef o r e u s e a n d s t o r e d i n a s e p a r a t ed

r o o m . T h e e n vir o n m e n t al c o n diti o n s of t h e a n i m al

r o o m w e r e c o n t r oll ed a t a c o n st a n t t e m p e r a t u r e

(2 3 ± 1 ℃) a n d h u m idit y (45 t o 75 % ) . T h e r o o m w a s

v e n til a t e d 1 8 ti m e s p e r h o u r a n d w a s ill u m i n a t e d a t

3 0 0 1 x b y d a y li gh t fl u o r e s c e n t l a m p s i n a 1 2/1 2-h o u r

li g h t/ d a rk c y cl e .

A ll a n i m al p r o c e d u r e s c o n f o r m e d t o e st a blis h e d

g uid eli n e s (I L A R)
3)
a n d th e G uid eli n e s f o r th e R e g ul a

-

ti o n of t h e A n i m a l E x p e ri m e n t ati o n (J A L A S , 1 98 7)
4)

.

T h e m i c e w e r e k ill e d b y c e r vi c al disl o c ati o n .

T u m o r s

E A T
,
m ai n t ai n ed b y t h e i n t r a p e rit o n e al t r a n sf e r of

10 7 c ells t o d d Y m i c e ( cl o s e d c ol o n y , H -2
s/ q

,
5 t o 8

w e e k s o ld) , w e r e h a r v e s t e d o n d a y s 7 t o 1 0 p o s t

t r a n sf e r
,
a n d w a s h e d t h o r o u g hly i n p h o s p h at e-

b u ff e r ed s ali n e ( p H 7 .4) b ef o r e i n o c ul a ti o n .

P a s siv e i m m u n e t r a n sf e r f r o m d o n o r t o r e ci pi e n t

B 6- L y -2
a

,
3
a

m ic e
,
w hi c h a r e E A T- r e g r e s si v e , w e r e

i m m u n i z e d t w o ti m e s ( at 0 a n d 2 0 - 30 d a y s) w ith

s u b c u t a n e o u s i nj e cti o n s of 2 × 10
7 E A T c ells . O n

d a y s 4 - 7 aft e r t h e 丘n al i m m u n i z a ti o n , t h e s p l e e n

c ells (
"

a cti v a t ed
”

) w e r e c oll e ct e d i m m e di a t ely af t e r

c e r vi c al disl o c a ti o n . A ft e r 丘1t r ati o n th r o u g h a n yl o n

m e sh
,
t h e s pl e e n c ells w e r e w a sh ed a n d c oll e ct e d b y

c e n t rif u g a ti o n a t 2 5 0 × g f o r 5 m i n ･ A ft e r st ai ni n g th e

c ells w ith Z - P K Ⅲ -2 6- G L 8 u o r e s c e n t d y e , 1 0
8
c ells/

m o u s e w e r e t r a n sf e r r e d in t r a p e rit o n e all y i n t o E A T
-

p r o g r e s si v e m i c e ･ I m m e di a t ely aft e r th a t , E A T c e
lls

(2 ×1 0
7

) w e r e s u b c u t a n e o u sly i n o c ul a t e d i n t o th e c e n -

t r al p o r ti o n of th e b a c k sk i n of th e r e ci pi e n t s ･ E A T

o u t g r o w th w a s th e n m o nit o r e d b y m e a s u ri n g t h e

l e n g t h a n d w id t h of th e d e v el o pi n g s olid t u m o r s ･

P K Ⅲ 1 2 6 s t ai n i n g of a c ti v a t e d s p l e e n c e ll s

A Z - P K H -26 - G L 臥10 r e S C e n t St ai n i n g k it f o r g e n
-

e r al c ell m e m b r a n e l ab eli n g (Z y n a x i s C ell S ci e n c e

l n c .) w a s p u r c h a s e d f r o m D ai ni p p o n P h a r m a c e u ti c al

C o .
,
L t d . ( L a b o r at o r y P r o d u ct s D i vi si o n , O s a k a ,

J a p a n) . T h e m et h o d s t ai ni n g t h e a c ti v a t ed s pl e e n

c ells w ith th e d y e w a s a c c o r di n g t o t h e p r o t o c ols

i n di c at e d
5- 7)

. B ri efly , a c ti v a t e d s p l e e n c ells (2 ×1 0
7

)

w e r e w a s h e d i n p h o s p h a t e - b u ff e r e d s ali n e ( P B S) a n d

st ai n e d f o r 3 m in a t 2 5 ℃ w ith 2 ×1 0-
5 M fl u o r e s c e n t

d y e . A f t e r st ai ni n g , t h e c ells w e r e t r e a t e d w ith b o vi n e

s e r u m t o bl o c k r e sid u al d y e a n d 丘n ally w a s h e d w it h

P B S w it h o u t b o v i n e s e r u m 3 - 5 ti m e s . T h e s t ai n e d

s p le e n c ells (1 0
8

/ m o u s e) w e r e i n t r a p e rit o n e ally i nj e ct-
e d . A t s e v e r al in t e r v als

,
P K H 12 6 l a b el e d c ell s w h ic h

h a d r e m ai n e d i n th e p e rit o n e a l c a v it y w e r e c oll e c t e d

a n d ob s e r v e d u n d e r a 且u o r e s c e n c e m i c r o s c o p e . S i m ul-

t a n e o u sly , th e liv e r , l u n g , s p l e e n , a n d t h e d o r s al s ki n

o f t h e r e cip i e n t w e r e s e cti o n e d a t 6 JJ C r y O S t ati c all y

a n d o b s e r v e d u n d e r a fl u o r e s c e n c e m ic r o s c o p e .

A cid -

p h o s p h a t a s e a c tivit y

D o n o r s p le e n c ells a n d E A T c ells r e c o v e r e d f r o m

r e ci pi e n t p e rit o n e al c a vit y a n d d o r s al s ki n w e r e

s t ai n ed w it h n a p h t oI A S - B I d y e t o d et e r m i n e t h e a cid

p h o s p h a t a s e a cti vit y a c c o r di n g t o Y a m
'

s m e t h o d
s)

･

R E S tJ L T S

F a t e o f i n t r a p e rit o n e all y t r a n sf e r r e d s pl e e n c ells i n

a n e ff e c ti v e d o n o r - r e ci pi e n t c o m bi n a ti o n

A c ti v at e d s p l e e n c ells (P K H
12 6 l a b el e d) f r o m B 6-

L y
- 2 a

,
3 a m i c e w e r e t r a n sf e r r e d i n t r a p e rit o n e ally t o

B 61 n u/ n u m i c e . T h e a cti v a t e d s p le e n c ells t r a n sf e r
-

r ed b y t hi s r o u t e w e r e v e r y eff e c tiv e i n s u p p r e s si n g

E A T o u t g r o w t h i n B 6 - n u/ n u m i c e . P K H -2 6 l a b el ed



s pl e e n c ell s i n t h e p e rit o n e a l c a v it y , liv e r , s p l e e n , a n d

d o r s al s k i n w e r e o b s e r v e d at in t e r v als .

A s s h o w n i n T a bl e 1
,
t h e s p l e e n c ell p o p ul ati o n

d e c r e a s e d i n n u m b e r t o s o m e e x t e n t b y d a y 3 b u t

g r a d u all y i n c r e a s ed d u e t o c ell di vi si o n i n t h e p e r -

it o n e al c a vit y ･ T h e a p p e a r a n c e of P K H -2 6 p o siti v e

B 6- L y
-2 a

,
3 a s p l e e n c ell s i n t h e p e rit o n e al c a vit y of

B 6- n u/ n u m ic e is s h o w n i n Fi g . 1 A i n c o m p a ri s o n

w ith t h a t i n a n ot h e r r e cip i e n t , D B A /1 ( cf . Fi g . 1 B) .

T h e n u m b e r of a c id p h o s p h a t a s e ･

p o s iti v e

l y m p h o c y t e s i n c r e a s e d i n th e c ell p o p ul a ti o n i n B 6-
n u / n u m i c e ; t h e y w e r e c o n s p ic u o u s o n 7 t o 1 6 d a y s

af t e r t r a n sf e r ( Fi g . 1 C) . T h e p o p ul a ti o n of B - c ells al s o

i n c r e a s e d i n t h e p e rit o n e al c a vit y . A f e w P K H - 26

l a b ele d B 6- L y
-2 a

,
3
a

s pl e e n c ells a p p e a r e d i n th e

d o r s al s k in tis s u e f r o m o n e d a y aft e r t h e i n t r a p e r
-

it o n e al t r a n sf e r . T h e y w e r e u s u ally s e e n i n t h e d e r -

m is
,
c o m p a r a ti v ely n e a r t h e b a s e m e m b r a n e (Fi g .

1 D) ･ T h e n u m b e r of P K H -26 l a b el e d c ells
,
h o w e v e r

,

w a s n o t s o n u m e r o u s i n th e d e r m i s d u ri n g o b s e r v a -

ti o n s ･ G r a d u ally , E A T o u t g r o w t h i n B 6- n u/ n u m i c e
w a s r e m a r k a bly s u p p r e s s e d a n d n o s olid t u m o r f o r ･

S u c c e s s o r F a il u r e o f C a n c e r l m m u n o th e r a p y 6 9

m ati o n w a s r e c o g ni z ed . M ic r o s c o pi c al ob s e r v a ti o n of

a d a y 1 6 s p e ci m e n s h o w e d t h a t s u b c u t a n e o u s E A T

c ell s h a d d e g e n e r a t e d a n d g r o u p e d t o g e t h e r (Fi g . 1 E) .
I n th o s e a r e a s

,
l a r g e a g g r e g at e s of P K H ･2 6 fl u o r e s -

c e n t m a t e ri al w e r e oft e n o b s e r v e d (F ig . 1 F) a r o u n d
th e E A T c ell p o p ul a ti o n .

F a t e of i n t r a p e rit o n e ally t r a n sf e r r e d s p l e e n c ells i n

i n e ff e c ti v e d o n o r ･ r e cip ie n t c o m bi n a ti o n

A c ti v a t e d s p le e n c ells (P K H 12 6 l ab el e d) f r o m B 6 -
L y

-2 a
･
3 a m ic e w e r e t r a n sf e r r e d i n t r a p e rit o n e all y t o

D B A / 1 m i c e . I n t hi s c o m bi n a ti o n
,
t h e t r a n sf e r r e d

s pl e e n c ells w e r e i n e ff e c ti v e i n s u p p r e s si n g s u b c u t a n e -

o u s E A T o u t g r o w th i n D B A /1 . A t i n t e r v als
,
P K H -2 6

l a b ele d s p le e n c ells w e r e o b s e r v e d i n th e p e rit o n e al

c a vit y , li v e r , s p l e e n , a n d d o r s al sk i n .

A s s h o w n i n T a bl e 2
,
P K H -2 6 p o siti v e B 6 s p l e e n

c ells i n t h e p e rit o n e al c a v it y r e m a r k a bly d e c r e a s ed

a t a n e a rly s t a g e , a c c o m p a n y l n g t h e a p p e a r a n c e of

h o s t ( r e cip i e n t) m a c r o p h a g e s (F i g . 1 B) . S o m e fl u o r e s I

c e n t ly m p h oi d c ell s w e r e d e t e ct e d w it hi n th e m a c r o _

T a b l e l ･ F a t e o f B 6- L y- 2
a

,
3
a

s p l e e n c ell s i n B 6- n u / n u m i c e

P K H1 2 6 p o siti v e s pl e e n c e ll s

D a y s a ft e r 1 .P . i n o c u l a ti o n 1 3 7 1 6

P e ri t o n e a l c a v it y ＋ ＋ ＋ 十 十 十 ＋ ＋ ＋ ＋ ＋ ＋

D o r s a l s k i n sit e 十 ＋ ＋ ＋ ＋ ＋ ＋ ＋

E A T o u t g r o w t h i n B 6- n u / n u

＋ B 6- s pl e e n c e ll s (i .p .)

＋ 十 ＋ ＋ ＋

P K H - 2 6 p o siti v e s p l e e n c ell s : n o t h i n g ; ＋ , P K H
- 2 6- p o siti v e c e ll s 1 - 2 / 6 JL

t h i n
,
1 c m l o n g s e c ti o n ; ＋ ＋ , P K Ii - 2 6- p o siti v e c ell s 3 - 4 / i b id ; ＋ ＋ ＋ ,

P K H- 2 6- p o siti v e c e ll s 5 - 6 / i b id ; E A T o u t g r o w th : - , c o m p l e t e l y r e g r e s
-

si v e
,
＋
,
s o lid t u m o r ( - 1 c m di a m e t e r) , 十 ＋ , s o lid t u m o r (1 - 2 c m d i a m e -

t e r) ; 十 ＋ ＋ , s o lid t u m o r (2 - 3 c m d i a m e t e r) .

T a b l e 2 ･ F a t e o f B 6- L y -2
a

,
3
a

s p l e e n c e ll s i n D B A / 1 m i c e

P K Ⅲ - 2 6 p o siti v e s p l e e n c e ll s

D a y s a ft e r 1 ,P . i n o c u l a ti o n 1 3 7 1 6

P e rit o n e a l c a v i ty ＋ ＋ ＋ 十 ＋ ＋

D o r s a l s k i n sit e

E A T o u t g r o w t h i n D B A / 1

＋ B 6- s pl e e n c e ll s (i .p .) ＋ ＋ 十 十 ＋

＋ ＋ ＋ ＋ ＋

P K H-2 6 p o si ti v e s p l e e n c e ll s : - , n o th i n g ; ＋ , P K H-2 61 P O Siti v e c ell s 1
- 2 / 6 p

t h in
,
1 c m l o n g s e c ti o n ; ＋ ＋ , P K H

-2 6- p o siti v e c e ll s 3 - 4 / ib i d ; ＋ ＋ ＋ ,
P K I1 -

2 61 P O Siti v e c ell s 5 - 6 / i b id ; E A T o u t g r o w th : - , c o m p l e t el y r e g r e s si v e ; ＋ ,
s oli d t u m o r ( - 1 c m di a m e t e r) ; ＋ ＋ ,

s o lid t u m o r ( 1 - 2 c m d i a m e t e r); ＋ ＋ ＋ ,

s o lid t u m o r (2 - 3 c m di a m e t e r) .



70 N L . S A T () a n d A . K A T O .

F i g . 1 . L e g e n d o ll th e f o ll o w ill g p a g e .

I

I



T a b l e 3 .

S u c c e s s o r F a il u r e o f C a n c e r l m m u n o th e r a p y

F a t e o f B 6- L y -2
a

,
3
a
sp l e e n c e ll s i n d d Y

-

p r g m i c e

P K H - 2 6 p o siti v e s pl e e n c ell s

D a y s a ft e r 1 .p . i n o c u l a ti o n 1 3 7 1 6

P e rit o n e a l c a v ity ＋ ＋ ＋ ＋ ＋

D o r s a l s k i n sit e

＋

E A T o u t g r o w th i n d d Y -

p r g

＋ B 6- s pl e e n c e ll s (i . p .) ＋ ＋ ＋

＋ ＋ ＋

P K H -2 6 p o siti v e sp l e e n c ell s :

t h i n
･
1 c m l o n g s e c ti o n ; ＋ ＋ ,

P K Ii -2 61 p O Siti v e c ell s 3 - 4 / i b id ; ＋ ＋ ＋
,

P K H -2 6- p o siti v e c e ll s 5 - 6 / ibi d ; E A T o u t g r o w t h : - , c o m p l e t el y r e g r e s -

si v e
,
＋
,
s o li d t u m o r ( - 1 c m d i a m e t e r) ; ＋ ＋ , s o li d t u m o r (1 - 2 c m d i a m e t e r) .

n o t hi n g ; ＋ , P K H -2 6- p o siti v e c ell s 1 - 2 / 6 〟

p h a g e s d u e t o th ei r p h a g o c y t o tic a c ti vit y . S () m e

P K H -26 p o siti v e B 6- L y -2
a

,
3
a

s pl e e n c ell s c o u ld

i n filt r a t e i n t o th e cir c u l ati o n
,
b u t t h e y did n o t a p p e a r

i n t h e d o r s al s ki n a t all . P K H - 26 飢1 0 r e S C e n t m a t e ri a ls

w e r e a p p a r e nt i n li v e r a n d s p l e e n tis s u e s i n t h e s c at -

t er e d i m a g e , sh o w i n g th a t s o m e of t h e t r a n sf e r r e d

s p l e e n c ells m i g h t b e c a u g h t a n d als o cl e a r e d b y t h o s e

ti s s u e s . P K H -2 6 l a b el ed c ells w e r e a b s e n t f r o m th e

d o r s al s ki n of D B A /1 th r o u g h o u t th e o b s e r v a ti o n

p e ri od ･ F i n ally , s u b c u t a n e o u sly I n o c ul a t ed E A T p r o -

g r e s s ed g r a d u all y a n d f o r m e d a s olid t u m o r . I n t h e

d a y 1 6 s p e ci m e n aft e r E A T c ell in o c u l ati o n
,
it r e a -

c h e d a b o u t 1 - 2 c m i n di a m e t e r .

A cti v a t ed s pl e e n c ells (P K H -2 6 l a b el e d) f r o m B 6-
L y -2 a

,
3 a m i c e w e r e t r a n sf e r r e d i n t r a p e rit o n e ally t o

d d Y - d r m m i c e . I n t his c o m bi n a ti o n
,
t h e t r a n sf e r r ed

s pl e e n c ells w e r e i n eff e c ti v e i n s u p p r e s s l n g S u b c u t a n e -

o u s E A T o u t g r o w t h in t h e r e ci pi e n t . A s sh o w n i n

T a b le 3
,
a p r o c e s s si m il a r t o t h a t in D B A / 1 m i c e als o

t o o k p l a c e in t his r e cip i e n t ･ N a m ely , fl o u r e s c e n t

s p l e e n c ells w e r e 丘r st a tt a c k ed b y m a c r o p h a g e s i n

t h e r e cip i e n t p e rit o n e al c a v it y , a n d n o e ff e c t o r c ells

a p p e a r ed i n th e t u m o r sit e of th e d o r s al s k in th r o u g h -

o ut th e o b s e r v a ti o n p e ri o d ･ F i n ally , s u b c u t a n e o u sly
i n o c ul a t ed E A T c ells p r o g r e s s ed g r a d u ally i n d d Y -

p r g m i c e a n d f o r m e d a s o lid t u m o r ･ I n t h e d a y 1 6

s p e ci m e n , it r e a c h e d a b o ut 2 c m i n di a m e t e r .

A n ti - E A T a c ti vit y o f B 6- L y ･ 2 a
, 3

7 1

i c e s pl e e n c ell s

A s s h o w n i n T a bl e s 4 a n d 5
,
a c tiv a t e d s p le e n c ells

of d o n o r m ic e ( B 6- L y
-2 a

,
3 8) , w hic h w e r e s u b _

c u t a n e o u sly i n o c ul a t ed i nt o t h e r e cip i e n t s i n m i x t u r e

f o r m w ith E A T c ell s
,
w e r e s u 伝ci e n tl y a c ti v e i n

s u p p r e s si n g E A T o u t g r o w t h b o t h i n D B A / 1 a n d
d d Y -

p r g m i c e . T his c o n 丘r m s t h a t c o n t a c t b e t w e e n

e ff e c t o r c ells a n d t a r g et c ells is e s s e n ti al i n k illi n g t h e

t u m o r c ell s ･ I n t h e i n e ff e c tiv e d o n o r - r e ci p ie n t c o m bi -

n a ti o n
,
i n t u r n

,
e ff e ct o r c ells w e r e disin t e g r a t e d b y

h o s t d ef e n s e m e c h a n is m s s u c h a s t h e m a c r o p h a g e

p h a g o c y t o ti c f u n c ti o n b ef o r e t h e y m a d e c o n t a c t w it h

t h e t a r g e t c ells i n t h e all o g e n eic r e cip i e n t s .

D I S C tJ S S I O N

T h e eff e ct o r c ell p o p ul a ti o n f r o m d o n o r m ic e is

th o u g h t t o c o m p ris e v a ri o u s t y p e s of c ell s s u c h a s T
,

B l y m p h o c y t e , n a t u r al kill e r ( N K ) c ells , 1 y m p h o k i n e

a cti v a t ed kill e r c ells (L A K) , d e n d riti c c ells / m a c r o -

p h a g e s , a n d o th e r s
9 )

. T h e m e ch a nis m s o f t u m o r

d e st r u c ti o n b y th e c ell ul a r i m m u n e f u n c ti o n s a r e

r a th e r c o m p le x ･ C y t o t o x ic T ( T c) 1y m p h o c y t e s h a v e
b e e n r e p o r t e d t o p l a y a n i m p o rt a n t r ol e i n t u m o r

d e st r u cti o n l O≠1 5) . T h e m aj o rit y of T c c ells a r e C D 8
＋

a n d t h e r ef o r e r e c o g n i z e th e a n ti g e n i n t h e c o n t e x t of

F i g ･ 1 ･ F a t e o f t r a n sf e r r e d s p l e e n c ells a n d d e g r a d a ti o n o f E A T i n th e r e c i pi e n t .

A ･ A c ti v a t e d s p l e e n c e ll s t r a n sf e r r e d f r o m B 6 mi c e t o B 6- n u / n u o n d a y 3 a ft e r t r a n sf e r . Z - P K H _2 6- G L fl u ｡ r e s c e n t
st ai n i n g , × 2 0 0 ･ B

･ A cti v a t e d s pl e e n c ell s t r a n sf e r r e d f r o m B 6 m i c e t o D B A / 1 m i c e , o n d a y 3 a ft e r t r a n s f e r .
Z - P K H -2 6- G L 8 u o r e s c e n t s t a i n i n g ･ × 2 0 0 C ･ A cti v a t e d s pl e e n c ell s t r a n sf e r r e d fr o m B 6 mi c e t o B 6- n u / n u o n d a y
3 a ft e r t r a n sf e r ･ I n uit r o c u lt u r e ( 3 d a y s) a n d a ci d p h o s p h a t a s e st a i ni n g , × 4 0 0 D . ZI P K H -2 6- G L fl u ｡ r e s c e n t
p o siti v e c e ll s m ig r a t e d t o th e d o r s a l d e r m i s o f B 6- n u / n u o n d a y 7 a ft e r t r a n sf e r , × 2 0 0 E . D e g e n e r a ti n g E A T c ell s
i n B 6- n u / n u m i c e wi th B 6 s pl e e n c ell s - t r a n s f e r ･ S t a m p e d s p e c i m e n a n d G i m s a

'

st ai n i n g , × 4 0 0 F . F l u . , e s c e n t

a g g r e g a t e s o ft e n a p p e a ri n g a r o u n d E A T c ell s p o p u l a ti o n i n B 6- n u / n u m i c e wi t h B 6 s p l e e n c e ll s -t r a n sf e r
,
× 2 0 0
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T a b l e 4 .
A n ti-t u m o r a c ti v it y o f B 6- L y- 2

a

,
3
a
s pl e e n c e ll s i n th e m i x t u

r e f o r m

w it h E A T i n D B A / 1 m i c e

E A T o u t g r o w t h

D a y s a ft e r i n o c u l a ti o n
1 3 7 1 6

E A T (2 ×1 0
7

,
s . c .) o n l y ＋ ＋ ＋ ＋ ＋

E A T (2 ×1 0
7

,
s . c .)

＋B 6- L y-2
a

,
3
a
s pl e e n c ell s (1 0

8

,
s . c .) ＋

E A T o u t g r o w th : - , c o m pl e t e l y r e g r e s si v e ; 十 , s oli d t u m o r (
- 1 c m di a m e -

t e r); ＋ ＋ ,
s o lid t u m o r (1 - 2 c m d i a m e t e r) ; ＋ ＋ ＋ , s o li d t u m o r (2

- 3 c m di a m e-

t e r) .

T a bl e 5 . A n ti- t u m o r a c ti v i t y o f B 6- L y- 2
a

,
3
a
s pl e e n c ell s i n t h e m i x t u r e f o r m

w it h E A T i n d d Y
-

p r g m i c e

D a y s a ft e r i n o c u l a ti o n

E A T (2 ×1 0
7

,
s . c .) o nl y ＋ 十 ＋ ＋ ＋

E A T (2 ×1 0
7

,
s . c .)

＋ B 6- L y-2
a

,
3
a

s pl e e n c ells (1 0
8

,
s . c .) ＋

E A T o u t g r o w t h : - , c o m pl e t e l y r e g r e s si v e ; ＋ , s oli d t u m o r (
- 1 c m d i a m e-

t e r) ; ＋ ＋ , s o li d t u m o r (1 - 2 c m d i a m e t e r); ＋ ＋ ＋ ,
s oli d t u m o r (2 - 3 c m d i a m e-

t e r) .

s elf - M H C I m ole c ul e s . A s m all p e r c e n t a g e o f T c c ells

b e a ri n g th e C D 4
＋

p h e n o t y p e r e c o g n i z e a n tig e n s i n

a s s o ci a ti o n w it h cl a s s II m o l e c ul e s . Si n c e E A T c ells

l a c k al m o st a n y M H C- cl a s s I a n ti g e n s o n th eir c ell

s u rf a c e
,
m i n o r H g e n e p r o d u c t s o n E A T c ells m a y b e

r e c o g n i z e d b y t h e d o n o r e ff e c t o r c ell s i n th e c o n t e x t

of s elf - M H C m ol e c u le s a s s o ci at e d w it h r e g ul a t o r y

f u n c ti o n s .

T h e p a rtici p a ti o n o f L A K c ells w o uld als o b e

e x p e c t ed i n t h e p r e s e n t s e rie s of e x p e ri m e n t s b e c a u s e

a c tiv a t e d s p le e n c ells w e r e p r olif e r a ti v e i n i n uit r o

c ult u r e
,
s u g g e s ti n g t h e e n h a n c e d r ele a s e of i n t e r le u

-

ki n s . O n t h e ot h e r h a n d
,
t h e p a r ti cip a ti o n of d el a y ed

t y p e h y p e r s e n siti vit y o n t u m o r d e s t r u cti o n w a s al s o

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

in 且a m m ati o n w a s u s u ally p r o d u c e d b y th e s u b c u t a n e
-

o u s i n o c ul ati o n of E A T c ells
1 6)

.

N K c ell s
,
w hi c h h a v e a cid p h o s p h at a s e a c ti vit y i n

th e c y t o p l a s m
1 7- 2 0 )

,
a r e of i m p o rt a n c e d u ri n g t h e

e a rly s t a g e s of t u m o r d e v el o p m e n t b e c a u s e of th ei r

n o n - s p e ci丘c c y t o t o x ic a cti o n o n t u m o r c ells
2 1- 2 3) ･ It

h a s b e e n s h o w n t h a t t h e a c ti vitie s of N K c ells i n m i c e

a r e r el a t e d t o t h ei r s p o n t a n e o u s r e si st a n c e t o th e

t r a n s pl a n t e d l y m p h o m a c ells
2 4

,
2 5)

. I n th e p r e s e n t

s e ri e s o f e x p e ri m e n t s , h o w e v e r , th e r el a ti o n s hi p

b e t w e e n m o u s e st r ai n s u s c e p tibilit y t o E A T a n d N K

a c ti v it y w a s n o t c l e a r ･ N K a c ti vi t y is n ot M H C -

r e st ric t e d .

M a c r o p h a g e s w o u ld r a t h e r i n g e s t d e g e n e r a t e d

E A T c ells t h a n k ill th e m . M a c r o p h a g e s a r e a c tiv e i n

B 6 - n u/ n u m ic e b u t E A T e a sil y p r o g r e s s e s i n a th y m ic

m l C e .

I n g e n e r al t e r m s , p e rit o n e al m a c r o p h a g e s i n B 6-

n u/ n u m i c e s u r v e y t h e s pl e e n c ells f r o m d o n o r B 6

m i c e b u t t h e y d o n ot vi g o r o u sly at t a c k t h e m b e c a u s e

of th eir s y n g e n ei c ch a r a ct e r , e x c e p t f o r n u
-

g e n e ･

O u t of t h e m a c r o p h a g e
'

s s u r v eill a n c e , t h e d o n o r

e ff e ct o r c ells c a n i n 丘1t r a t e e v e r y w h e r e i n t h e r e c lp l -

e n t b o d y .

P r e v i o u sly w e d e m o n st r a t ed t h a t a c tiv at e d s p l e e n

c ell s f r o m B A L B / c m i c e w e r e i n eff e cti v e i n s u p p r e s s
-

i n g E A T o u t g r o w t h i n D B A /2 m i c e e v e n th o u g h th e y

h a v e th e s a m e H -2 h a pl o t y p e d
2 6)

. P h a g o c y t o ti c c ells

s u ch a s m a c r o p h a g e s i n D B A /2 s e e m ed t o r e c o g ni z e

s o m e u n k n o w n all o g e n ei c a n ti g e n s o n t h e

ly m p h o c y t e s of d o n o r B A L B / c a n d p r o b ab ly i n g e st

th e m .

I n th e p r e s e n t s e ri e s of e x p e ri m e n t s , it i s e v id e n t

f r o m t h e s u c c e s sf ul c a s es o f i m m u n e t r a n sf e r th a t

eff e cti v e s p l e e n c e lls f r o m d o n o r m i c e in 丘It r a t e e v e r y
-

w h e r e i n t h e r e cip ie n t a n d s o m e of th e m r e a c h t h e

d o r s al s k i n w h e r e E A T is i n o c ul a t e d . S o m e eff e c t o r

c ells m a d e c o n t a ct w ith E A T c ells
,
r e c o g n i z e d

a n ti g e n s , a n d h a d a l et h al e ff e c t o n t h e t u m o r c ells ･

D e g e n e r at e d c ells i n v o l v e t h e s u r r o u n di n g t u m o r c ells

a n d f o r m l a r g e fl u o r e s c e n t a g g r e g at e s . O n t h e ot h e r
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h a n d
,
f o r i n e 鮎 cti v e d o n o r - r e cip i e n t c o m bi n a ti o n s ,

d o n o r s p l e e n c ell s a r e st r o n gl y at t a c k e d b y h o s t

( r e cip i e n t) m a c r o p h a g e s a t a n e a rly st a g e a n d cl e a r e d
f r o m t h e r e ci pi e n t b o d y ･ T h e y als o s e e m e d t o b e

cl e a r e d fr o m liv e r a n d s pl e e n tis s u e s if t h e y h a d

i n Blt r a t e d in t o th e ci r c ul a ti o n ･ I n t h o s e c a s e s
,
n o

G V H D w a s p r o d u c e d .

I n t h e p r e vi o u s s e ri e s of e x p e ri m e n t s , w e d e m o n -

st r a t e d t h a t a c ti v at e d s pl e e n c ells f r o m p a r e n t m i c e

(B 6 & C 3 H ) a r e i n eff e cti v e i n s u p p r e s si n g E A T o u ト

g r o w t h i n t h e h y b ri d ; [ B 6 × C 3 H ] F l
l)

. I n t his d o n o r -

r e ci pi e n t c o m bi n a ti o n
,
r e cip i e n t m a c r o p h a g e s c o uld

n o t r e c o g n l Z e th e s u rf a c e a n tig e n s o n th e d o n o r

s p l e e n c ell s b u t t h e d o n o r s p l e e n c ells a tt a c k ed th e

all o g e n ei c m ole c ul e s of t h e r e cl pi e n t n o r m al c ells a n d

r e s u lt e d i n d e v el o p i n g G V H D (g r af t v e r s u s h o st dis -

e a s e)
1)

･ T h e p h e n o m e n o n of G V H D g r e a tl y dis t u r b s

t h ei r o w n a n ti -t u m o r a cti vit y i n ui L'0 .

I n o u r e x p e ri e n c e , r e c o g n iti o n a n d killi n g of t h e

t u m o r c ell s b y all o g e n eic l y m p h o c y t e s is m o s t

e ff e cti v e ･ A w a y f o r a c ti v a t e d all o g e n ei c ly m p h o c y t e s

t o b r e a k t h r o u gh th e s u r v eill a n c e b y th e h o st ( r e ci pi ･

e n t) d ef e n s e m e c h a n i s m w o uld b e sig ni丘c a n t i n p r o -

vidi n g a p o w e r f ul t o ol i n a d o p ti v e i m m u n o t h e r a p y
f o r c a n c e r .

A c k n o w l e d g m e nt s . W e a r e g r at ef ul t o D r . T . T a k a -

h a s hi f o r d o n ati n g L y - c o n g e ni c m ic e . T h is w o rk w a s

s u p p o rt ed i n p a r t b y a G r a n t -i n A i d f r o m t h e M i nis t r y
of E d u c a ti o n

,
S ci e n c e a n d C ult u r e o f J a p a n a n d a

g r a n t f r o m t h e M e dic al R e s e a r c h F o u n d ati o n of

N ii g a t a U ni v e r sit y , J a p a n .

R E F E R E N C E S

1) S a t o N L , K a t o A : E v a l u a ti o n o f a d o p ti v e i m m u n o t h-
e r a p y a g a in st E h rli c h t u m o r s i n m i c e . A ct a M e d B i o 1

4 7 : 6 1- 6 6 , 1 9 9 9 .

2) S a t o N L , F uji s a w a N
,
K a t o A

,
M a e d a Y

,
Y a m a m o t o

Y : T u m o r d o r m a n c y a n d th e e ff e c t o f s e l e c t e d d r u g s

o n t h e t u m o r d o r m a n t st a t e . L a b A n i m S ci 4 2 : 5 5 5-
5 6 0

,
1 9 9 2 .

3) I L A R : G u id e f o r th e C a r e a n d U s e o f L a b o r a t o r y
A n i m a l s . IL A R

,
1 9 9 6 .

4) J A L A S : O p i n i o n C o n c e r n i n g A n i m a l E x p e ri m e n t a -

ti o n . J A L A S , 1 9 9 2 .

5 ) H o r a n P K
,
M el nl c o ff M J , J e n s e n B D , S l e z a k S E :

F l u o r e s c e n t c ell l a b eli n g f o r i n v i v o a n d i n v it r o

t r a c k i n g . 3 3 : 4 6 9- 4 9 0 , 1 9 9 0 .

6) J e n s e n B D , S c h m itt T C , Sl e z a k S E : L a b eli n g o f

m a m m a li a n c ell s f o r in v it r o c ell t r a c k i n g b y a fl u o r -

e s c e n t m e t h o d . P r o g C li n B i o I R e s 3 5 5 : 1 9 9- 2 0 7 , 1 9 9 0 .

7) T e a r e G F , H o r a n P K , S l e z a k B , S m it h C , H a y J B :

8)

9)

1 0)

l l)

1 2)

1 3)

1 4)

1 5 )

1 6 )

1 7)

1 8)

1 9 )

2 0)

2 1)

2 2)

2 3 )

L o n g
-t e r m t r a c k i n g o f l y m p h o c y t e s i n vi v o ; T h e

m i g r a ti o n o f P K H
-l a b e l e d ly m p h o c y t e s . C ell Z m -

m u n o1 1 3 4 .

I 1 5 7 1 7 0
,
1 9 9 0 .

J a n c k il a A J , L i C Y
,
L a m K W

,
Y a m L T : T h e c y t o-

c h e m i st r y o f t a rt a r a t e
-

r e si st a n t a c id p h o sp h a t a s e .

T e c h n i c al c o n si d e r a ti o n . A m e r I C li n P a th 7 : 4 51 5 5 ,
1 9 7 8 .

O ld h a m R K : C a n c e r bi o th e r a p y-G e n e r a l p ri n ci p l e .

I n : 0 1d h a m R K ( ed) P ri n ci p l e s o f C a n c e r B i o th e r a p y
K l u w e r A c a d e m i c P u b li s h e r s

,
N e t h e rl a n d s

,
1 9 9 8

, p 1-
1 5 .

K u p f e r A
,
Si n g e r S J : C ell b i o l o g y o f c yt o t o x i c a n d

h e lp e r T c ell f u n c ti o n -i m m u n o fl u o r e s c e n c e mi c r o_
s c o pi c st u d i e s o f si n gl e c ell s a n d c e ll c o u pl e s . A n n u
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