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S ummary.Although the genetic relationship between
donor and recipient is quite critical for obtaining real
effectiveness in adoptive immune transfer against can-
cer, the essential prerequisite in their genetic corre-
spondence is not completely understood. For an analy-
sis, a combination of Ehrlich ascites tumor (EAT) and
mousestrains as host comprises a desirable experimen-
tal system because some mousestrains are susceptible to
EAT while others are resistant. In the present series of
experiments, adoptive immunotherapeutic effects on
EAT were examined in mice by transferring spleen cells
from EAT-regressive mouse strains to EAT-progressive
ones, with the following results obtained.

Activated spleen cells from B6 (H-2b) and its Ly
congenic mice such as B6-Ly-la, B6-Ly-2a, and B6-
Ly-2a, 3a as donors were very effective in suppressing
EAT outgrowth in B6-nu/nu mice. No graft versus host
disease (GVHD) was observed in the recipient.
Activated spleen cells from other B6 congenic mice such
as B6 Tlaa (H-2Kk à" Db) andB6.C-H2bm12 (H-2A/?: bm!2)

were highly or moderately effective in suppressing EAT
outgrowth in B6-nu/nu, and in the latter combination
of B6.C-H2bm12 and B6 nu/nu, the recipient showed
GVHD. In contrast, activated spleen cells from B6
mice were ineffective in suppressing EAT outgrowth in
ddY-prg (H-2q) or in ICR-nu/nu (H-2q/?) mice.

In other combinations such as BIO (H-2b) and B10.BR
(H-2k), adoptive immune transfer was unsuccessful.
Adoptive immune transfer from B10.D2 (H-2d) to DBA/
2 (H-2d) was also unsuccessful, though the donor and
recipient share the same H-2 genes. Transfer from
BALB/c (H-2d) to DBA/2 (H-2d) also failed even though
they have similar genetic profile.

On the other hand, activated spleen cells from B6 and
from C3H were ineffective in suppressing EAT out-
growth in the hybrid; [B6xC3H] Fj. With this combi-
nation, the recipient showed GVHD.

The results indicated the following: 1) Adoptive
immunity to EAT was successfully transferred from B6
mice to B6 nu/nu mice, and some genetic shifts in TLor
Ly haplotypes in the donor interferred slightly with the
effectiveness. 2) Between the allogeneic inbred mouse
strains, adoptive immune transfer was unsuccessful
even between a donor and recipient combination which
share the same H-2 haplotype, suggesting interference
by other genes such as the minor histocompatibility
gene. 3) GVHD occurred in some ineffective recipients
but not in other ineffective ones, indicating the exis-
tence of two different interactions between donor
spleen cells and recipient defense mechanisms which
disturb the immune transfer.

Key words-cancer immunotherapy, Ehrlich tumor,
spleen cell transfer.

INTRODUCTION

Mouse strains show different susceptibility to Ehr-
lich ascites tumor (EAT) cells which lack most H-2
antigens on their cell surface.

Mice such as AKR/J (H-2k), C3H/He (H-2k), CBA/
J (H-2k), DBA/1 (H-2q), DBA/2 (H-2d), ddY-prg (H-2q),
ICR (closed colony, H-2q/?) and B10.BR (H-2k) were
EAT-progressive, in which subcutaneously inoculat-
ed EAT cells grow and form a solid tumor1'2'. On the
other hand, mice such as A/J (H-2a), BALB/c (H-2d),
C57BL/6 (H-2b, Ly-lb, Ly-2b), C57BL/10 (H-2b, Ly-lb,
Ly-2b), NZB/N (H-2d), SJL (H-2S), ddY-drm (H-2S),

B10.D2 (H-2d), B6-Ly-la (congenic, H-2b, Ly-la, Ly-2b),
B6^Ly-2a (congenic, H-2b, Ly-lb, Ly-2a), B6-Ly-2a, 3a
(congenic, H-2b, Ly-lb, Ly-2a, Ly-3a), B6-Tlaa (H-2Kk à"

Db), B6. C-H-2bm12 (congenic, H-2A,: bm!2) and A. SW

(congenic, H-2S) were EAT-regressive, in which sub-
cutaneously inoculated EAT cells (2 x 107) regress1'2'.

The characteristics of the mouse strain susceptibil-
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it y t o E A T i s a u s ef u l t o ol f o r e v al u a tin g a d o p ti v e

i m m u n o t h e r a p y a g ai n st t h e t u m o r i n a n all o g e n ei c

d o n o r- r e cip ie n t c o m b i n a ti o n . A lth o u g h t h e cl a s si丘e d

g e n eti c r el a ti o n shi p b et w e e n t h e d o n o r a n d r e c l pi e n t

is q uit e i m p o rt a n t i n o b t ai ni n g r e al eff e cti v e n e s s i n

th e i m m u n e t r a n sf e r , th e e s s e n ti al p r e r e q uisit e i n

th ei r g e n eti c c o r r e s p o n d e n c e i s n o t c o m p l et ely u n d e r
-

s t o o d . P r e v i o u sly w e d e m o n s t r a t e d a s u c c e s sf ul c a s e

of a d o p ti v e i m m u n e t r a n sf e r of t u m o r
- d o r m a n t di s p o

-

siti o n b e t w e e n th e diff e r e n t H -2 h a p l o t y p e s b y u s l n g

d d Y-d r m ( H
-2 s) a n d d d Y-p r g ( H -2 q) m i c e

3)
.
T his p h e

-

n o m e n o n e n c o u r a g e d u s t o s e a r ch f o r a n y all o g e n ei c

c o m bi n a ti o n of d o n o r a n d r e cip ie n t i n w hi c h a d o p ti v e

i m m u n e t r a n sf e r a g ai n s t a t u m o r i s a c hie v e d . W hile

is q u it e i n t e r e s ti n g t o g e n e r ali z e f a ct o r s i n v ol v e d i n

p r o d u ci n g a s u c c e s sf ul a d o p tiv e i m m u n e t r a n sf e r

a g ai n s t t u m o r s b e c a u s e t h e r e c o g niti o n of t u m o r
-

a s s o ci a t e d a n tig e n s b y all o g e n ei c i n di vid u als i s v e r y

st r o n g , c o n v e r s el y h ist oi n c o m p a tible i m m u n o c o m
-

p e t e n c e i n t h e r e ci pi e n t r e m a r k a bly di st u r b s t h e

a n ti- t u m o r f u n c ti o n i n vi u o .

I n t his s e ri e s o f e x p e ri m e n t s , a c ti v a t e d s pl e e n c ell s

f r o m E A T - r e g r e s si v e m i c e w e r e t r a n sf e r r e d t o E A T -

p r o g r e s si v e m i c e i n s e m i - s y n g e n ei c o r all o g e n ei c

c o m bi n a ti o n s a n d t h e a d o p ti v e i m m u n o th e r a p e u ti c

e ff e c t s o n E A T w e r e e v al u a t e d .
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L a b o r a t o r y a n i m a l s u s e d
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k
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,

L y
-l b

,
L y
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b

) , C 5 7 B L/ 6 ( - B 6)( H
-2 b

,
L y-l

b

,
L y

- 2 b) , a n d

D B A /2 ( H - 2
d

) w e r e p u r c h a s e d f r o m S L C I n c . ( S h i z u o-

k a
, J a p a n) . B 6- n u/ n u m ic e w e r e o ri gi n ally f r o m t h e

J a c k s o n L a b . ( M ai n e , U S A) , a n d h a v e b e e n

m ai n t ai n ed a n d b r e d in o u r l a b o r at o r y . B 6- L yl
a

( H
-2 b

,
L y

-1 a
,
L y

12 b) , B 6- L y2
a

( H -2 b
,
L y

- 1
b

,
L y

-2 a) , B 6-

L y2
a

,
3
a

( H -2
b

,
L y -1

b

,
L y -2

a

,
L y -3

a

) , B 6- T l a
a

( H -2 K k ･

D b) a n d B 6 . C - H 2 b m 1 2 ( H
-2 A
p
: b m 1 2) 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 c h l n s tit u t e ( N a g o y a ,

J a p a n) . D B A /1 ( H -2 q) 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) . I C R ( cl o s e d c ol o n y , H 12

q/?
) a n d it s

a th y m i c s t r ai n w e r e p u r c h a s e d f r o m C h a rl e s R i v e r

J a p a n ( K a n a g a w a , J a p a n) . A . S W ( c o n g e n i c , H 12
s

)

w a s d o n a t e d b y D r . ∫.
H a y a k a w a , I n s tit u t e f o r e x p e r -

i m e n t al a n i m als
,
K a n a z a w a U n i v e r sit y (K a n a z a w a ,

J a p a n) . B 6 C 3 F l , W hi c h i s a h y b rid of C 5 7 B L /

6(f e m al e) a n d C 3 H ( m al e) , w a s p u r c h a s e d f r o m S L C

I n c . ( S hi z u o k a , J a p a n) .

T h e d d Y -d r m ( H 12
s

) a n d d d Y
-

p r g ( H
-2 q) m ic e w e r e

e st a blis h e d i n o u r l a b o r at o r y b y a t w o -

w a y s el e c ti o n

o f a cl o s e d c o l o n y st o c k of d d Y m i c e a s E A T -

r e g r e s si v e (t o w a r d d d Y-d r m m i c e) o r E A T
-

p r o g r e
-

s si v e (t o w a r d d d Y
-

p r g m i c e)
4)

.

A ll t h e m i c e w e r e u s e d u n d e r s p e ci丘c p a th 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 s tic

c a g e s (1 4 .3 ×29 .3 ×14 .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 ith b ed din g ( c e d a r s h a v in g s) a n d f e d

a c u b e di e t (C E-2 , C L E A J a p a n l 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 ed 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 ed i n a s e p a r a t e d

r o o m . T h e e n vi r 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 e d a t a c o n st a n t t e m p e r a t u r e

(23 ± 1 ℃) a n d h u m idit y ( 45 t o 7 5 % ) . T h e r o o m w a s

v e n til a t ed 18 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

30 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/ 12-h o u r

lig h t/d a r k c y cl e .

A ll a ni m al p r o c ed u r e s c o n 丘r m ed t o e st a blis h e d

g uid eli n e s (I L A R)
5)
a n d th e G uid eli n e s f o r th e R e g ul a

-

ti o n o f th e A n i m al E x p e ri m e n t a ti o n (J A L A S , 19 8 7)
6 )

.

T h e m i c e w e r e k ill e d b y c e r vic al disl o c a ti o n .

T ll 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

1 0
7

c ells t o d d Y m ic e ( cl o s ed c ol o n y , H - 2
s/ q
,
5 t o 8

w e e k s old) , w e r e h a r v e st e d o n d a y s 7 t o 10 p o st

t r a n sf e r a n d w a sh 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 H 7 .4) b ef o r e i n o c ul a ti o n .
T h e c ells (2 ×1 0

7

) w e r e

s u b c u t a n e o u sl y I n o c u l a t ed i n t o th e c e n t r al p o r ti o n of

t h e d o r s al sk i n of e a c h m o u s e .

A c ti v a ti o n o f s p l e e n c e lls a n d a d o p ti v e t r a n s f e r

E A T -

r e g r e s si v e m ic e w e r e i m m u ni z e d t w o ti m e s

( at 0 a n d 2 0 - 30 d a y s) w ith a s u b c u t a n e o u s i nj e cti o n

of 2 × 10
7 E A T c ells . O n d a y s 4

- 7 af t e r t h e 丘n al

i m m u ni z ati o n
,
s p le e n c ells (

"

a c ti v at e d
”

) w e r e c ol -

le ct e d i m m e di a t el y a ft e r c e r v i c al disl o c ati o n . A f t e r

丘1t r a ti o n t h r o u g h a n y l o n m e sh , t h e c ells w e r e w a
-

s h ed a n d c oll e c t e d b y c e n t rif u g ati o n a t 2 50 × g f o r 5

m i n
,
a n d 1 0

8

c ells w e r e t r a n sf e r r e d i n t r a v e n o u sl y o r

i n 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 el y aft e r t h e s e p r o c e d u r e s , E A T c ells (2 ×

1 0 7) w e r e s u b c u t a n e o u sl y i n o c ul a t e d i n t o t h e c e n t r al

p o r ti o n of t h e b a c k s ki n of t h e r e cip i e n t m ic e . E A T

o u t g r o w t h w a s t h e n m o n it o r ed b y m e a s u r l n g th e

le n g t h a n d w id t h o f d e v el o p i n g s olid t u m o r s a n d

c o m p a r e d w it h th a t w ith o u t s p l e e n c ell t r a n sf e r .
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A d o p ti v e i m m u n e t r a n sf e r f r o m d d Y ･ d r m t o o t h e r s

A cti v a t ed s p l e e n c ells f r o m d d Y - d r m m i c e w e r e

i n t r a v e n o u sl y t r a n sf e r r ed t o E A T -

p r o g r e s si v e m i c e .

T h e efB ci e n c y of t h e a d o p ti v e i m m u n e t r a n sf e r is

s h o w n i n T a bl e 1
,
i n cl u di n g s o m e of th e p r e vi o u s

d a t a ･ G r a d e s i n s u p p r e s si o n of E A T o u t g r o w th i n th e

r e ci pi e n t a r e s h o w n i n F ig .1 . A cti v a t e d s p l e e n c ells

(1 0
8

c ells) of d d Y - d r m m i c e ( H -2 s) a d m i nis t e r e d b y th e

i n t r a v e n o u s r o u t e w e r e m o d e r a t ely e ff e c ti v e i n s u p -

p r e s sin g E A T o ut g r o w t h i n d d Y -

p r g m i c e ( H
-2 q) . B y

t h e i n t r a p e rit o n e al r o u t e , t h ei r e 氏 c a c y d e c r e a s e d t o a

l o w e r g r a d e (d at a n o t sh o w n ) . A s f o r t h e o th e r t y p e s

of r e cip i e n t s s u c h a s D B A /1 a n d I C R m i c e , th e
a c ti v a t ed s p le e n c ells f r o m d d Y -d r m m i c e 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 E A T alt h o u g h th e y h a v e a

si m il ar H -2 h a pl ot y p e q a s d d Y
-

p r g . T h e a c ti v at e d

s p le e n c ells f r o m d d Y -d r m m ic e w e r e al s o in e ff e cti v e

i n s u p p r e s si n g E A T o u t g r o w th i n B A L B / c ( H -2 d) ,
D B A / 2 (H -2

d

) a n d A K R ( H -2 k) . M o r e o v e r
,
t h e a c ti v a t -

e d s p l e e n c ells fr o m d d Y - d r m w e r e i n e ff e c tiv e e v e n i n

I C R - n u / n u ( cl o s e d c ol o n y , H
･2 q /') a n d B 61 n u / n u ( H -

2 b) , w hi ch la c k a T - c ell p o p ul a ti o n . I n th e s e e x p e ri
-

m e n t s
, g r af t v e r s u s h o st di s e a s e ( G V H D) did n o t

o c c u r i n a n y of r e cip i e n t s d u e t o t h e s pl e e n c ell

t r a n sf e r f r o m d d Y -d r m m i c e .

O n t h e ot h e r h a n d
,
a cti v a t e d s p le e n c ells f r o m A .

S W m i c e ( c o n g e n i c , H -2
s

) w e r e t r a n s f e r r e d

i n t r a v e n o u sly t o d d Y
-

p r g m ic e b e c a u s e t h e y h a d a

si m il a r c o m bi n a ti o n of H -2 h a p lo t y p e s (d o n o r) a n d q
( r e cip i e n t) . T h e a c ti v at e d s p le e n c ell s f r o m A . S W

,

h o w e v e r
,
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 E A T o u ト

g r o w t h i n d d Y -

p r g m i c e .

A d o p ti v e i m m u n e t r a n s f e r f r o m B 6 t o o t h e r s

A c ti v a t e d s p le e n c ells f r o m B 6 m i c e a n d L y c o n -

g e n ic m i c e w e r e i n t r a p e rit o n e al y t r a n sf e r r e d t o B 6-
n u / n u m ic e . I n th e s e d o n o r - r e cip i e n t c o m bi n a ti o n s ,
t h e i n t r a p e rit o n e al t r a n sf e r of s p l e e n c ells is a s

e ff e c ti v e a s t r a n sf e r b y t h e in t r a v e n o u s r o u t e . T h e

efB ci e n c y of t h e i m m u n e t r a n sf e r b y th e i n t r a p e ri -

t o n e al r o u t e i s s h o w n i n T ab l e 2 . T h e a c ti v a t e d

s p le e n c ells f r o m B 6 m i c e ( H -2 b
,
L y -1 b

,
L y -2

b

) w e r e

v e r y e ff e c tiv e i n s u p p r e s s l n g E A T o u t g r o w t h in B 61
n u/ n u m i c e . S u b c u t a n e o u s E A T did n o t g r o w at all i n
t h e a t h y m i c m ic e , sh o w l n g S u c c e s sf ul i m m u n e t r a n s -

f e r in t o t h e r e cip i e n t . N o G V H D w a s o b s e r v e d i n th e

r e ci pi e n t ･ I n c o m p a ris o n , t h e a cti v a t ed s p le e n c ells

f r o m B 6 m i c e 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 E A T

o u t g r o w th i n d d Y I

P r g O r i n I C R
- n u / n u mi c e ,

O n t h e o t h e r h a n d
,
a c ti v a t e d s pl e e n c ells f r o m B 6-

L y
- c o n g e ni c m i c e s u ch a s B 6 1 y -1

a

,
B 6- L y -2 a a n d

B 6- L y -2
a

,
3
a

w e r e i n t r a p e rit o n e ally t r a n sf e r r e d t o B 6-
n u/ n u m i c e ･ T h e y w e r e all a s eff e 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 i n B 61 n u/ n u a s in t h e B 6 a n d B 6- n u/
n u c o m b in a ti o n . I n t h e s e c a s e s

,
t h o s e a cti v a t ed s pl e e n

c ells w hi c h w e r e i n t r a p e r it o n e ally i n o c ul a t e d w e r e a s

e ff e c ti v e a s t h o s e b y th e i n t r a v e n o us r o u t e (d a t a n o t

s h o w n) . G V H D i n t h e r e ci pi e n t i n a n y c o m bi n ati o n

w a s n o t p r o d u c e d a s a r e s u lt o f th e s p le e n c ell t r a n s -

f e r .

A d o p ti v e i m m u n e t r a n sf e r i n ot h e r c o m bi n ati o n s

A cti v a t e d s p l e e n c ells f r o m o th e r B 6 c o n g e n i c m i c e

s u c h a s B 6- T l a
a

( H - 2 K
k
I D

b

) a n d B 6 . C - H 2 b m 1 2 ( H -

2 A p : b m 12) , w e r e i n t r a p e rit o n e all y t r a n sf e r r e d t o B 6-
n u/ n u m i c e . T h e y w e r e hi g h ly o r m o d e r a t el y

T a b l e 1 . A n ti - t u m o r ( d o r m a n t) e ff e c t o f s pl e e n c ell s t r a n sf e r r e d f r o m

d d Y - d r m m i c e t o o t h e r m i c e

D o n o r R e c ip i e n t

S t r a i n H 12 S t r ai n H 12

S u p p r e s si o n

o f

E A T o ut g r o w th G V H D

d d Y - d r m s

A .S W s

d d Y -

p r g

D B A / 1

I C R

B A L B/ c

D B A / 2

A K R

I C R - n u / n u

B 6- n u / n u

q

q

q/?

d

d

k

q/?

b

d d Y -

p r g q

＋ ＋
※)

S u p p r e s si o n o f E A T o u t g r o w t h : - , n o eff e c t ; ＋ , sli g h tl y s u p p r e s si v e ; ＋ ＋ ,
m o d e r a t e l y s u p p r e s si v e ; ＋ ＋ ＋ ,

s t r o n gl y s u p p r e s si v e ; ※) , E A T -d o r m a n t ;

G V H D : - , n o a p p a r e n t s y m p t o m .
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G r o u p N o .

( G r a d e s j n E A T

s u p p r e s si o n)

D a y s af t e r E A T c e l= n o c u la ti o n

1 5 3 0 4 5

1

( -)

%
●

●
●

● ●

● ●
● ●●
● ●

● ●

2

( ＋)

∞

£ 蓋 _
● ●
● ●

3

( ＋＋)

∞ (: 0 ∞

害
∞

藍
∞ ●

4

( ＋ ＋＋)

∞ (: D ∞
(:X 〕 (:X 〕 (Ⅹ)

( Ⅹ) (:X〕 (ズ:)

C O (Ⅹ) (:X〕

∞ 0 ⊃ (:X⊃

Fi g . I . S u p p r e s si v e e ff e c t o f t r a n sf e r r e d s pl e e n c ell s o n

E A T o u t g r o w t h . G r o u p : 1 . E A T o u tg r o w t h i n B 6- n u / n u

o r i n d d Y- p r g m i c e w ith o u t s p l e e n c e ll t r a n sf e r ; 2 . E A T

o u t g r o w th i n d d Y-p r g m i c e a ft e r n o n - a c ti v a t e d s p l e e n c e ll

(1 0
8

) t r a n sf e r f r o m d d Y-d r m m i c e ; 3 . E A T o u t g r o w t h i n

d d Y-p r g m i c e a ft e r a c ti v a t e d s p l e e n c ell (i m m u n i z e d x 2 ,

1 0
8

) t r a n s f e r f r o m d d Y-d r m m i c e ; 4 . E A T o u t g r o w t h i n B 6

- n u / n u m i c e a f t e r a c ti v a t e d s pl e e n c e ll (i m m u n i z e d x 2 ,

1 0
8

) t r a n s f e r f r o m B 6 m i c e .

0
,
E A T r e g r e s s e d c o m pl e t el y ; ㊨ , S o lid t u m o r f o r m a ti o n ,

1 - 2 c m d i a m e t e r ; ●
,
S olid t u m o r f o r m a ti o n , 2 - 3 c m

d i a m e t e r .

e ff e cti v e i n s u p p r e s si n g E A T o u t g r o w th i n B 6 - n u/ n u ,

a s s h o w n in T a bl e 3 . I n t h e l a tt e r c o m bi n ati o n of B 6 .

C - H 2 b m 1 2 a n d B 6- n u / n u , h o w e v e r , s e v e r e G V ⅢD w a s

p r o d u c ed a n d all B 6- n u/ n u m i c e di e d w it hi n ll t o 1 6

d a y s aft e r th e t r a n sf e r of s p l e e n c ells .

O n th e o t h e r h a n d
,
a c ti v a t e d s pl e e n c ells fr o m B I O

m ic e ( H
- 2 b) w e r e i n t r a p e rit o n e ally t r a n sf e r r e d t o B I O .

B R ( H -2 k) , w hi c h sh a r e t h e s a m e g e n e tic b a c k g r o u n d

w ith B IO e x c e p t th e H
-2 g e n e l o ci . T h e a c ti v a t e d

s p l e e n c ell s f r o m B I O 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

E A T o u t g r o w t h i n B I O . B R . I n a n o t h e r c o m bi n a ti o n

of B I O . D 2 ( 冗 -2
d

) a s d o n o r a n d D B A /2 ( H -2 d) a s r e cip i -

e n t
,
a d o p ti v e i m m u n e t r a n sf e r w a s u n s u c c e s sf ul e v e n

t h o u gh B I O . D 2 ( H -2
d

) h a s s a m e H
-2 g e n e s a s D B A /2

( H 12
d

) . A c ti v at e d s p l e e n c ells f r o m B A L B/ c ( H -2
d

)

w e r e al s o i n eff e c ti v e in s u p p r e s si n g E A T o u t g r o w th

i n D B A /2 e v e n th o u g h th e y h a d a g l o b al si m il a rit y t o

e a c h o t h e r i n g e n e ti c p r o 丘1 e .

A d o p ti v e i m m u n e t r a n s f e r f r o m p a r e n t t o h y b rid

A cti v a t e d s p l e e n c ell s f r o m B 6 ( m al e a n d f e m ale)

o r C 3 H ( m al e a n d f e m ale) w e r e t r a n sf e r r e d t o [ B 6 ×

C 3 H ] F l . A s sh o w n i n T a bl e 4 , th e a c ti v a t e d s p le e n

c ell s f r o m B 6 o r f r o m C 3 H w e r e b o t h i n e ff e c ti v e i n

s u p p r e s sin g E A T o u t g r o w th i n th e h y b rid .
I n t his

c o m bi n ati o n
,
th e r e ci p ie n t s h o w e d G V H D . W ith i n 1 7

t o 30 d a y s aft e r t h e s p le e n c ell t r a n sf e r , 9 o u t of 1 0

r e cip ie n t m i c e i n t h e f o r m e r a n d 5 o u t of 8 r e cip i e n t

m ic e i n th e l at t e r c o m b i n a ti o n di e d of G V ⅢD .

D I S C tT S S I O N

S u c c e s sf u l i m m u n e t r a n sf e r of t h e t u m o r -d o r m a n t

dis p o siti o n f r o m d d Y
- d r m t o d d Y -

p r g m i c e h a s

alr e a d y b e e n d e m o n st r a t ed i n t h e m e ch a n is m c h a r
-

a ct e ri z e d b y c ell ul a r i m m u n e f u n c ti o n s
3)

. T h e s u p -

p r e s si o n of E A T o u t g r o w th b y a d o p tiv el y t r a n sf e r r ed

s pl e e n c ells 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 m a y

b e e x p l ai n e d b y s u ch a m e c h a nis m . T h e e ff e ct o r c ells

f r o m d o n o r m i c e a r e t h o u g h t t o b e v a ri o u s t y p e s of

c ells s u ch a s T , B l y m p h o c y t e s , n at u r al kill e r ( N K )

c ells
,
m a c r o p h a g e s a n d s o o n . C y t o t o x i c 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 r t a n t

r ol e i n t u m o r d e st r u cti o n 7‾
1 1 )

T h e p r e s e nt r e s u lt s s h o w e d th at a d o p tiv e i m m u n e

t r a n sf e r w a s s u c c e s sf ul o n ly b e t w e e n st ri ctly d e 丘n e d

st r ai n s s u ch a s B 6 a n d it s at h y m ic m i c e w hi ch s h a r e

t h e s a m e g e n e ti c p r o 丘1 e e x c e p t f o r th e n u
-

g e n e . S hift s

i n B 6- L y
- 1
,
2 a n d/ o r 3 h a pl o t y p e s f r o m b t o a i n t h e

d o n o r l e a v e n o p e r c e p tibl e i n 且u e n c e o n t h e

e ff e cti v e n e s s of t h e i m m u n e t r a n sf e r .

I n g e n e r al , it w a s q uit e di8i c u lt t o t r a n sf e r th e

c ell ul a r i m m u n e f u n c ti o n b e t w e e n t h e diff e r e n t Ⅲ-2

h a p l o t y p e s of m o u s e st r ai n s . I n t hi s c o n n e c ti o n , it is

q u it e i n t e r e s tin g t h a t th e E A T
- d o r m a n t di s p o siti o n of

d d Y - d r m m i c e c o u ld b e t r a n sf e r r ed t o d d Y -

p r g m i c e

e v e n t h o u g h t h eir 冗 -2 h a p l o t y p e s diff e r f r o m e a c h

o th e r . S i n c e th is s ub s t r ai n is t h o u g h t t o s h a r e a

r a th e r c o m m o n g e n e tic b a c k g r o u n d th r o u g h th e his -

t o r y of t w o
- w a y s el e c ti o n s t a r ti n g f r o m th e s a m e

b a s al s t o c k c olo n y , th e r e m i g h t b e a gl o b al si m il a rit y

in s u r f a c e a n tig e n s of t h e s pl e e n c ells w hi ch is a c c e p t
-

a bl e i n t h e r e cipi e n t a s a s e m i
- s y n g e n etic p a rt n e r i n



A d o pti v e l m m u n o th e r a p y f o r E h rli c h T u m o r

T a bl e 2 ･ A n ti -t u m o r e ff e c t o f s p l e e n c ell s t r a n s f e r r e d f r o m B 6 i y c o n g e n i c
m i c e t o B 6- n u / n u m i c e

D o n o r R e c i pi e n t

S t r ai n H12 St r ai n H _2

S u p p r e s si o n

o f

E A T o ut g r o w th G V ⅢD

B 6 b

B 6- L yl l
a

B 6- L y - 2
a

B 6- L y - 2
a

,
3
a

b

b

b

B 6- n u / n u

d d Y -

p r g

B 6- n u / n u

B 6- n u/ n u
B 6- n u/ n u

b ＋ ＋ ＋

q

b

b

b

＋ ＋ ＋

＋ 十 十

＋ ＋ ＋

S u p p r e s si o n o f E A T o u t g r o w t h : - , n o e ff e c t ;
G V H D : - , n o a p p a r e n t s y m p t o m .

T a b l e 3 .

＋ ＋ ＋ , s t r o n gl y s u p p r e s si v e ;

A n ti -t u m o r e ff e c t o f s pl e e n c ell s t r a n sf e r r e d in o th e r c o m bi n a ti o n s

D o n o r R e ci pi e n t

St r a i n 班-2 S t r a i n ⅠⅠ- 2

S u p p r e s si o n

o f

E A T o u tg r o w t h G V 日D

B 6- T l a
a

B 6 . C- H 2
b rn 1 2

B I O

石l o . D 2

B A L B/ c

k/b

b

b

d

d

B 6- n u / n u

B 6- n u / n u

B I O . B R

D B A / 2

D B A / 2

b

b

k

d

d

＋ ＋ ＋

＋ ＋ 十 ＋ ＋

S u p p r e s si o n o f E A T o u t g r o w t h : n o eff e c t ; 十 ＋ ,
m o d e r a t el y s u p p r e s

-

s i v e ; ＋ ＋ ＋ ,
st r o n gl y s u p p r e s si v e ; G V H D : - , n o a p p a r e n t s y m p t o m ; ＋ ＋ ＋ ,

d e a th o f all m i c e w it hi n l l t o 1 6 d a y s a f t e r s pl e e n c e ll t r a n sf e r .

T a b l e 4 ･ A n ti -t u m o r e 鮎 ct o f s pl e e n c e ll s t r a n sf e r r e d f r o m p a r e n t s t o th e
h y b rid

D o n o r R e ci p i e n t

St r a i n H - 2 S t r a i n [ h y b ri d] H
-2

S u p p r e s si o n

o f

E A T o u tg r o w th G V ⅢD

B 6 b [ B 6 x C 3 H] F l k/b ＋ ＋ ＋

C 3 H k [ B 6 ×C 3 Ⅲ] F l k/ b ＋ ＋

S u p p r e s si o n o f E A T o u t g r o w t h : - , n o e ff e c t ; G V H D : ＋ ＋
,
d e a th o f 5 o u t o f 8

m i c e w it h i n 1 7 t o 3 0 d a y s a ft e r s pl e e n c e ll t r a n s f e r; 十 ＋ ＋ ,
d e a t h o f 9 o u t o f 1 0

m i c e w ith i n 1 7 t o 2 4 d a y s a ft e r s p l e e n c e ll t r a n s f e r .

s pit e of th e diff e r e n c e b e t w e e n t h eir H -2 h a p l ot y p e s .

A cti v a t ed s p l e e n c ells f r o m B 6- T l a
a

( H 12 K k ･ D b)
w e r e als o e ff e cti 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 i n

B 6- n u/ n u m ic e ( 冗 - 2 b) , s u g g e s ti n g a m o r e d e ci si v e
r ol e f o r t h e H -2 D g e n e l o c u s th a n H -2 K i n th e r e c o g

-

niti o n of t h e l y m p h o c y t e s u rf a c e a n tig e n b y t h e

at h y m ic r e cip i e n t .

T h e p r e s e n t r e s u lt s c o n 丘r m th a t h o m o g e n eit y i n

H -2 K a n d D l o ci a lo n e b e t w e e n d o n o r a n d r e ci p ie n t

a r e i n s u 氏 ci e n t f o r s u c c e s sl y t r a n sf e r r l n g t h e c ellu l a r

i m m u n it y t o E A T ･ T h e r e a s o n w h y i m m u n e t r a n sf e r

f r o m B A L B / c ( 班 -2 d) t o D B A /2 ( ロ ー2
d

) w a s u n s u c c e s s -

f ul in s p it e of t h ei r H -2 si m il a rit y m a y b e dis c o v e r ed

6 5

i n f u t u r e s t u di e s .

O n t h e o th e r h a n d
,
it b e c a m e cle a r t h at sh ift s i n

L y
-1
,
2 a n d/ o r 3 l o ci of d o n o r m i c e did n o t di st u r b t h e

a d o p ti v e i m m u n e m e c h a n i s m ･ O th e r L y l o ci s u c h a s

L y
-6
,
L y -1 0

,
L y -l l

,
L y

-1 8 a n d o t h e r s als o s e e m e d t o b e

u n r el a t ed t o t h e a d o p ti v e i m m u n e t r a n sf e r m e c h a -

n i s m b e c a u s e n o c o m m o n f e a t u r e s i n t h e

cla s si丘c a ti o n of t y p e s a a n d b i n L y h a p l o t y p e s a r e

s e e n i n th e E A T -

p r o g r e s si v e a n d E A T -

r e g r e s si v e

ch a r a ct e risti c s of t h e m o u s e st r ai n s .

I n t h e s hift i n H -2 A
β
of B 6 m i c e fr o m t y p e b t o t y p e

b m 1 2
,
t h e c ell ul a r i m m u n e e ff e ct d e c r e a s e d w h e n

s e v e r e G V H D o c c u r r e d i n t h e r e ci pi e n t . T h e r e a s o n



6 6 N L . S A T O a n d A .
K A T O :

f o r s u ch G V H D p r o v o c ati o n b y t h e H
-2 A
β
sh ift

r e m ai n s u n d e t e r m i n e d . O n e p h e n o m e n o n i n G V H D is

th e m aj o r p o t e n ti al c o m p lic a ti o n of al
l o g e n ei c

ly m p h o c y t e t r a n sf e r i n t h e 丘eld of b
i o t h e r a p y f o r

C a n c e r .

R e c e n tly t h e r e h a s b e e n t r e m e n d o u s p r o g r e s s i n th e

cli n i c al 丘eld of c ell ul a r i m m u n o th e r a p y f o r c a n c e r

w ith s u c h m a t e ri al s a s l y m p h o k in e
- a c ti v a t e d kill e r

(L A K ) c ells , t u m o r
-in 丘It r a ti n g l y m p h o c y t e s (T I L) ,

m a c r o p h a g e s , a n d s o o n ･
1 21 1 7)

. A u t ol o g o u s o r al
-

1 o g e n ei c b o n e m a r r o w t r a n s p l a n t ati o
n is al s o o n e of

th e s t r a t e gi e s i n th is 丘eld
1 8- 2 3)

･ W hil e it w ill b e b e st t o

u s e a ut ol o g o u s c ell s f o r th e bi o th e r a p y , a u t ol o g o u s

c ells a r e sl o w t o r e c o g n l Z e th e s y n g e n ei c t u m o r
-

a s s o ci a t e d a n tig e n s . R e c o g niti o n of t u m o r
- a s s o ci a t ed

a n ti g e n s b y all o g e n eic i n di vid u als
is v e r y p o sitiv e ,

b u t
,
c o n v e r s el y , his t oin c o m p a tibl e i m m u n o c o m p e t e

n -

c e i n th e r e ci p ie n t g r e a tl y dist u r b s th e a n ti
-t u m o r

f u n c ti o n i n vi u o . T h e eli m in ati o n of s u ch dis a d v a n -

t a g e s w ill p r o vid e u s in t h e f u t u r e w ith a p o t e
n t t o ol

f o r t u m o r d e s t r u cti o n i n vi u o .

A c k n o w l e d g m e n t s . W e a r e g r a t e f u l t o D r ･ T ･ T a k a h a s h i

( A i c h i C a n c e r C e n t e r R e s e a r c h l n stit u t e , N a g o y a , J a p a n)

f o r d o n a ti n g l i-2 a n d L y- c o n g e n i c m i c e ･ T h i s w o r k w a s

s u p p o r t e d i n p a r t b y a G r a n t-i n
- A id f r o m t h e M i n i s t r y o f

E d u c a ti o n
,
S c i e n c e a n d C ul t 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 d i c a l R e s e a r c h F o u n d a ti o n o f N iig a t a U n i 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 , F uji s a w a N : M o u s e L y- g e n e h a
-

pl o t y p e s a n d s u b c u t a n e o u s r e g r e s si o n o f E h rli c h a s-

c it e s t u m o r . E xP A n i m 4 3 : 2 2 7- 2 3 3 , 1 9 9 4 ･

2) S a t o N L , K a t o A , F uji s a w a N : S u s c e p tib ili t y o f

c o n g e n i c m i c e t o E h rli c h a s ci t e s t u m o r ･
A c ta M e d

B i o1 4 7 : 2 11 2 5 , 1 9 9 9 .

3) S a t o N L , K a t o A : P a s si v e i m m u n e t r a n sf e r o f m u ri n e

t u m o r- d o r m a n t d i s p o si ti o n .
A c t a M e d B i o 1 4 2 : 71 1 2 ,

1 9 9 4 .

4 ) S a t o N L , F uj i 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 el e c t e d d
r u g s

o n th 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 .

5) I L A R : G u i d e f o r t h 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 . I L A R/ N I Ⅲ ,
1 9 9 6 .

6) 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 .

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

h el p e r T c ell fu n c ti o n-i m m u n o fl u o r e s c e n c e m i c r o
-

s c o pi c st u di e s o f si n gl e c e ll s a n d c ell c o u pl e s ･ A n n u

R e u I m m u n o 1 7 : 3 0 9- 3 3 7 , 1 9 8 9 .

8 ) M u ll e r
- E b e r h a r d I〃: T h e m ol e c u l a r b a si s o f t a r g e t

c e ll k illi n g b y h u m a n l y m p h o c yt e s a n d o f k ill e r c e
ll

s el f - p r o t e c ti o n . I m m u n o I R e v 1 0 3 : 8 71 9 8 , 1 9 8 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)

G r o m o G
,
°ell e r R L , I n v e r a r di L , B a c h F Ⅲ : Sig n a l

r e q u l r e m e n t S i n th e st e p
-

w i s e f u n cti o n a l m a t u r a ti o n

o f c y t o t o x i c T ly m p h o c y t e s ･ N a t u r e 3
2 7 : 4 2 4- 4 2 6 ,

1 9 8 7 .

° ell e r R L
,
G r o m o G

,
I n v e r a rdi L , F e r r e r o E , B a c h

F Ⅲ : S t e p w i s e a c ti v a ti o n o f T c e
11 s ･ R ol e o f th e

c al ci u m i o n o p h o r e . I I m m u n o 1 1 3 9 : 3 9 3 0- 3 9 3 4 , 1 9 8 7 ･

y o u n g J D , L i u C : M u lti p l e m e c h a n i s m s o f

l y m p h o c y t e m e d
i a t e d k illi n g ･ I m m u n oI T o d a y 9 :

1 4 0- 1 4 4 , 1 9 8 8 .

y a n n eli J R , St e v e n s o n G W , S t e v e n s o n H C : C a n c e r

a d o p ti v e c ell u l a r i m m u n o t h e r a p y ･ I n :
P ri n c i pl e s o f

c a n c e r B i o th e r a p y ･ M a e c el D e k k e r l n c ･
,
N e w Y o r k

1 9 9 1
, p 5 0 3- 5 2 3 .

y a n n e li J R : U p d a t e o n th e l a b o r a t o r y a s p e c t s o f th e

c ell u l a r i m m u n o th e r a p y o f h u m a n c a n c e
r
･
I n : P ri n ci-

p l e s o f C a n c e r B i o t h e r a p y ･ M a e c el D e k k e r I n c ･
,
N e w

Y o r k 1 9 9 8
, p 3 7 6- 3 8 6 .

L o p e z M , F e c h t e n b a u m ∫, D a v id B , M a r ti n a c h e C ,

c h o k ri M
,
C a n e p a S , D e G r a m a n t A , L o u v e t C , G o ri n

I
,
M o rt el 0 : A d o p ti v e i m m u n o th e r a p y

w it h a c ti v a t e d

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

c a n c e r p a ti e n t s . A pil o t s t u d y . I I m m u n ot h e r l l : 2 0 9-

2 1 7
,
1 9 9 2 .

R o s e n b e r g S A , L o t z e M T , Y a n g J C , T o p a li a n S L ,

s c h w a t z e n t r u b e r D J , A e b e s ol d P , L e it m a n S , L i n e h a n

w M
,
S ei p p C A : P r o s p e cti v e r a n d o m i z e d t r

i al o f h i g h

d o s e i n t e rl e u k i n
-2 a l o n e o r w i th l y m p h o k i n e-

a c ti v a t e d k ill e r c ell s f o r t h e t r e a t m e n t o f p a ti e n t s

wi t h a d v a n c e d c a n c e r . I N a il C a n c e r I n st 8 5 : 6 2 2

- 6 3 2 , 1 9 9 3 .

R o s e n b e r g S A : C ell t r a n sf e r t h e r a p y , Cli ni c a l a p p li c a
-

ti o n s . I n : B i o l o gi c T h e r a p y o f C a n c e r , Li p p i n c o tt ,

P h il a d el p h i a 1 9 9 5 , p 4 8 7- 5 0 6 ･

L u n a - F i n e m a n S
,
L e e J E , W e sl e y P K , C l a y b e r g e r C ,

K r e n s k y A M : H u m a n c y t o t o x i c T l y m p
h o c y t e s

s p e ci丘c f o r a u t o l o g o u s f olli c u
l a r ly m p h o m a r e c o g n i z e

i m m u n o g l o bli n i n a m aj o r h i st o c o m p a ti bilit y c o m -

pl e x r e st ri c t e d f a s hi o n ･ C a n c e r 7 0 0 : 2 1 8 11 2 1 9 1 , 1 9 9 2 ･

o l d h a m R T : S t e m c ell/ B o n e m a r r o w t r a n s p l a n t a ti o n

a s b i o t h e r a p y . I n : 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 ･

M a e c e l D e k k e r l n c .
,
N e w Y o r k 1 9 9 8 , p 3 7 9- 3 7 5 ･

0
'

R ell y R J : A ll o g e n e i c b o n e m a r r o w t r a n s pl a n t a ti o n ,

c u r r e n t s t a t u s a n d f u t u r e d i r e cti o n s . B l o o d 6 2 : 9 4 1-

9 6 4
,
1 9 8 3 .

s a n t o s G W : B o n e m a r r o w t r a n s p l a n t a ti o n i n l e u k e
-

m i a
,
c u r r e n t st a t u s . C a n c e r 5 4 : 2 7 3 21 2 7 4 0 , 1 9 8 4 ･

S p a r k e s M C , C ri st M L , S p a r k e s R S : G e n e m a r k e r s i n

h u m a n b o n e m a r r o w t r a n s pl a n t a ti o n . V o x S a n g 3 2 :

2 0 2- 2 0 5 , 1 9 7 7 .

S u lli v a n K M
,
S t o r b R : A ll o g e n ei c m a r r o w t r a n s pl a n

-

t a ti o n . C a n c e r I n v e st 2 2 2 :2 71 3 8 , 1 9 8 4 .

T h o m a s E D : M a r r o w t r a n s pl a n t a ti o n f o r m a li g n a
n t

d i s e a s e s . I C li O n c o1 1 : 5 1 7- 5 3 1 , 1 9 8 3 .




