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Evaluation of Antilymphocyteserum: Comparison of Skinallograft Survival and Rosette Inhibition 

Pro longa t ion  of skinal lograf t  survival  is still considered 
to be the  mos t  reliable p a r a m e t e r  to evalua te  the  thera-  
peut ic  efficacy of ALS.  Recen t ly  da t a  have  been presen t -  
ed which  indica te  t h a t  t he  inhib i t ion  of rose t te  fo rmat ion  
m a y  yield comparab le  informat ion .  I t  is the  purpose  of 
this  paper  to  compare  these  two  pa rame te r s  in 5 ba tches  
of ALS. 

Materials and methods. Rabb i t s  of a cross be tween  
Vienna  W h i t e  and Alaska (VW • A) and  Chinchil las (CH) 
2.5-3 kg of b o t h  sexes were used t h r o u g h o u t  the  experi-  
ment .  

a) Production o/ antilymphocyteserum (ALS). Thoracic 
duc t  ly rnphocytes  were gained f rom rabb i t s  according to  
the  m e t h o d  descr ibed by  SAZqDERS et al. 1. 10 ~ lympho-  
cytes  were in jec ted  to  a horse subcu taneous ly  on 3 sub- 
sequen t  days  and 10 days  la ter  ALS b a t c h  P L D K - 3 A  was 
produced.  3 m o n t h s  later,  10 ~ lymphocy tes ,  in 5 ml H a n k s  
B.S.S.  solution, were in jec ted  wi th  5 ml  incomple te  
F reunds  ad juvans  (DIFCO). Horse  se rum was t a p p e d  10 
days  la ter  (batch P L D K - 3 B ) .  In  fu r ther  in tervals  of ap- 
p rox ima te ly  i mon th ,  109 l y m p h o c y t e s  gained by  the  
s a m e  t echn ique  f rom rabbi ts ,  were in jec ted  and ALS 
ba tches  P L D K - 3 C  and 3E  were produced.  

b) Testing o / A L S  with skinallogra/t survival. Skingraf t -  
ing was pe r fo rmed  asept ica l ly  under  general  anes thes ia .  
Donor  and  recipient  were shaved  and the  skin des infected 
wi th  Hib i t ane  2% in 70% alcohol. Essen t ia l ly  the  m e t h o d  
of BALNER 2 was adopted .  2 skin pieces of 2 cm d iamete r  
f rom Chinchil la (CH) rabb i t s  were placed on the  backs  of 
V W  • A and  f ixed wi th  8-10 silk sutures.  The graf ts  were 
covered wi th  Carbonet  (Smi th  and Nephews,  England)  
and  a few drops  of aqueous  penci l l in  were added.  The 
Carbone t  was f ixed wi th  scotch t ape  and  the  area p a d d e d  

wi th  several  layers of sterile gauze. The skingraf ts  were 
inspec ted  on day  7 and every  o ther  day  thereaf ter .  The 
mos t  i m p o r t a n t  cri ter ia  of the  graf t  survival  were:  th in-  
ness, p l iabi l i ty  and b lanch ing  on pressure.  The degree of 
skinal lograf t  re ject ion was quan t i t a t i ve ly  expressed  in 
poin ts :  0 indica t ing  no re ject ion at  all, 1 minimal- ,  2 mo- 
derate- ,  3 marked- ,  4 comple te  r e j ec t ion .  2 days  before 
sk ingraf t ing  and  dur ing the  whole expe r imen t  ALS was 
admin is te red  3 t imes  weekly  in a dose of 2 ml /kg /day  s.c. 
to  groups of 4 rabbi ts .  

A contro l  group was given normal  horse se rum (NHS) 
(Table I). 

c) Testing o/ A L S  with rosette inhibition. Rab b i t s  were 
immunized  wi th  a single i.v. in ject ion of 2.0 ml  chicken red 
cells (CRC) which were washed  3 t imes  in Hanks  buffered 
salt  solut ion (BSS). 7 days  la ter  r e immuniza t ion  was per- 
formed 3 more  t imes  ; 1.0 ml washed  CRC were adminis te r -  
ed every  o ther  day  i.c. wi th  0.5 ml comple te  F r eu n d s  ad- 
j uvans  (DIFCO) on mul t ip le  locat ions on the  back. 28 
days  af ter  comple t ion  of the  immun iza t i on  w i t h  CRC, the  
inhib i t ing  effect  on rose t te  fo rma t ion  by  the  5 ba tches  of 
ALS was tes ted  wi th  Iymphocy te s  of these  r abb i t s  on day  
3, 7, 14, 28 and  56. ALS was di luted f rom 1:10 to  1:100 
and i t  was added in amo u n t s  of 0.1 ml  per  test .  The rose t te  
fo rmat ion  t es t  was done according to the  m e t h o d  of ZAAX- 
BERG, VAN DER MEUL and VAN TWlSI~ a wi th  min imal  mo- 
difications.  Spleen and l y m p h n o d e s  were r emoved  asepti-  
cally, cut  into smal l  pieces, passed th rough  sterile nylon 
t issue and suspended  in TC 199 Medium. The suspensions  
were washed  twice wi th  the  same medium.  Blood samples  
were ob ta ined  by  h e a r t p u n c t u r e  and  l y mp h o cy t e s u s p en -  
sions were p repa red  as descr ibed elsewhere 4. 1.5• 
lymphoid  cells were mixed  wi th  0.1 ml  of a 1% solution 

Table I. Mean skinallograft rejection of 4 rabbits during treatment 
with normal horse serum and with different batches of ALS (PLDK- 
3A to -SE) 

Serum batch day 8 day 10 day 12 day 14 day 17 

NHS 2.75 3.75 4.0 - - 
PLDK-3-A 3.25 4.00 - - - 
PLDK-3-]3 2.00 2.25 3.00 3.25 3.50 
PLDK-3-C 1.50 2.50 2.75 3.75 - 
PLDK-3-D 2.00 2.60 3.00 4.00 - 
PLDK-3-E 1.50 2.00 2.00 2.50 3.75 

Note that rejection is most markedly delayed by batches 3 B and 3E. 
PLDK-3A is not active at all. Rosette inhibition: unimmunized 
rabbits showed very low RFC with CRC. 

Table II. Mean results of RFC from 5 animals immunized with CRC 
on different days after sensitation 

Day - after RFC per 1 mm 3 suspension 

reimmunization spleen cells lymph node peripheral 
with CRC cells lymphocytes 

3 20 - -  - -  
7 190 100 100 

14 608 274 150 
28 704 194 307 
56 695 284 201 

Table  I I I .  

Dilution N H S  P L D K -  P L D K -  P L D K -  P L D K -  P L D K -  
ALS 3-A 3-B 3-C 3-D 3-E 

1:0 575 527 - -  225 82 - -  

1:10 695 607 -- 284 299 72 
1:20 633 600 102 489 307 77 
1:30 621 582 297 407 522 370 
1:40 554 594 284 594 627 398 
1:50 597 622 305 584 632 429 
1:60 531 575 384 575 784 500 
1:70 590 654 507 579 622 629 
1:80 627 702 680 622 622 650 
1:90 630 690 680 590 607 607 

Rosettes per turn 3 
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RFC from immunized rabbits with CRC (magnification • 80). 

of CRC. The  vo lume  was a d j u s t e d  to 1 ml  w i t h  TC 199 
Medium.  The  t u b e s  were covered w i t h  t h i n  folia a n d  incu-  
b a t e d  for 24 h a t  4~ R o s e t t e  fo rming  cells (RFC) to  
wh ich  4 or more  e r y t h r o c y t e s  were  a t t a c h e d  were coun t ed  
in v o l u m e  samples  of 2 m m  a. Spher ica l  c lumps  of e ry th ro -  
cytes  which  showed  a l y m p h o i d  cell in  t h e i r  cen t re  a f t e r  
t r e a t m e n t  w i t h  2% acet ic  acid were c o u n t e d  as R F C  if 
t he re  were more  t h a n  3 e r y t h r o c y t e s  pe r  c lump.  

Results. Resu l t s  of p ro longa t i on  of sk ina l logra f t  sur-  
v iva l  us ing  d i f fe ren t  b a t c h e s  of A L S  are l i s ted  in Tab le  I. 
The  m e a n  va lues  of 4 V W  • A, each  w i t h  two  skinal lo-  
graf t s  f rom CH, are  p lo t t ed .  3 days  a f t e r  i m m u n i z a t i o n  
p rac t i ca l ly  no  R F C  could be  obse rved  in a n y  cell suspen-  
sion. F r o m  day  14 on  a m a r k e d  increase  of rose t t e  fo rma-  
t i on  w i t h  spleen cells was  d e m o n s t r a t e d ,  wh ich  was m u c h  
less p r o n o u n c e d  w i t h  l y m p h n o d e  cells and  pe r iphe ra l  b lood  
lymphocy te s .  

The  capac i t y  of A L S  to  i n h i b i t  r o se t t e  f o r m a t i o n  was 
t e s t ed  in d i lu t ion  up  to  1:100. Spleen  cells f rom r a b b i t s  of 
t h e  28 th  d a y  a f te r  r e i m m u n i z a t i o n  were used for  t h i s  pur -  
pose. The  resu l t s  are g iven  in Tab le  I I I .  

P L D K - 3 A  caused  no  rose t t e  i n h i b i t i o n  fo rmat ion ,  
P L D K - 3 D  a n d  P L D K - 3  C showed a m o d e r a t e  ro se t t e  in-  
h i b i t i o n  effect. M a r k e d  R F C  i n h i b i t i o n  was obse rved  w i t h  
A L S  b a t c h e s  P L D K - 3 B  in a d i lu t ion  up  to  1 :50  (p 0.025) 
and  A L S  P L D K / 3 E  1 :40  (p 0.04). 

Discussion. W e  h a v e  conf i rmed  in r a b b i t s  t h a t  t h e  
i m m u n o s u p p r e s s i v e  a c t i v i t y  of A L S  d e t e r m i n e d  w i t h  pro- 
l onga t ion  of sk ina l logra f t  su rv iva l  cor re la tes  well  w i t h  in  
v i t ro  rose t t e  i n h i b i t i o n  5. T h o r o u g h  d o c u m e n t a t i o n  of t h e  
i m m u n o s u p p r e s s i v e  effect  of A L S  is of u t m o s t  i m p o r t a n c e  

before  cl inical  use. L y m p h o c y t e t o x i c i t y  a n d  opson iza t ion  
h a v e  cor re la ted  poor ly  w i t h  t h e  i m m u n o s u p p r e s s i v e  po- 
t e n c y  5, 6, a n d  in a d d i t i o n  cons iderab le  diff icul t ies  m a y  be  
e n c o u n t e r e d  w i t h  t h e  i n t e r p r e t a t i o n  of sk ina l logra f t  sur-  
vival .  There fore  t h e  i n h i b i t i o n  of ro se t t e  f o r m a t i o n  pre-  
sents  a v e r y  va luab l e  a d d i t i o n a l  p a r a m e t e r  in  t h e  eff icacy 
of ALS.  T h e  poss ib i l i ty  of ro se t t e  f o r m a t i o n  w i t h o u t  pre-  
v ious  sens i t i za t ion  h a s  to  be  b o r n e  in m i n d  a n d  m u s t  be  
carefu l ly  worked  o u t  because  i t  m a y  i n t roduce  er rors  in  
t h e  i n t e r p r e t a t i o n  of t h e  resu l t s  7. 

Zusammen]assung. Fi inf  P fe rde  A n t i - K a n i n c h e n - L y m -  
p h o z y t e n  Sera  w u r d e n  in v ivo  m i t  H a u t a b s t o s s u n g s z e i t  
u n d  in  v i t ro  m i t  R o s e t t e n f o r m a t i o n  auf  i m m u n o s u p p r e s -  
s ive Akt ivi t~i t  a m  K a n i n c h e n  getes te t ,  wobei  sich zwei der  
fiinf gepr i i f ten  Sera  als sehr  w i r k s a m  erwiesen. 
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in the production of ALS. 

The Primary Tissue Culture of Rat Adult Decapsulated Adrenal Glands: Problems of Methodology 
and Applications 

The  cu l t i va t i on  of m a m m a l i a n  ad renocor t i ca l  cells 
a lways  m e t  cons iderab le  difficult ies,  due  to  t h e  poor  
su rv iva l  of zona fasc icu la ta  a n d  re t icu la r i s  cells in  v i t ro  1, 2, 
unless  of f oe t a l -newborn  or igin 2,3. T h e  on ly  m e t h o d  
p rev ious ly  r epo r t ed  to  p rese rve  in v i t ro  a d u l t  zona  fasci- 
cu l a t a  cells was  poor ly  emp loyed  for e x p e r i m e n t a l  
pu rposes  4. 

W e  r ecen t ly  found  t h a t  a t e c h n i q u e  p rev ious ly  used to 
cu l t i va t e  h u m a n  a d u l t  l ive r  cells~, 6 works  also w i t h  t h e  
decapsu l a t ed  ad renocor t i ca l  t i s sue  of the a d u l t  r a t  7. I n  
th i s  p a p e r  some r e l e v a n t  me thodo log ic  difficulties,  f ind-  
ings a n d  app l i ca t ions  are br ie f ly  rev iewed a n d  discussed.  

Critical steps in the culture method. I n  each  cu l tu re  
session t h e  ad rena l s  of 10-16 W i s t a r  r a t s  are careful ly  
decapsu l a t ed  s in  order  to  t a k e  off t h e i r  zona  g lomerulosa  9 
a n d  processed  as a l r eady  r e p o r t e d  for  t he  h u m a n  l iver  ~, 6. 
A m i x t u r e  of t r yps in i zed  cells a n d  t i ssue  m i c r o e x p l a n t s  is 

e v e n t u a l l y  i m p l a n t e d  on to  p o l y t h e n e  discs a f te r  t h e  
m e t h o d  of FULTON 1~ T h e  m o s t  c r i t ica l  s tep  is t ryps in i -  
za t ion,  as discussed elsewhere L I t  shou ld  be  e m p h a s i z e d  
here  t h a t  t h e  a d r e n a l  t i s sue  is h i g h l y  affected b y  t h e  
t r a u m a  of chopp ing :  good cell o u t g r o w t h s  are o b t a i n e d  
on ly  if f r a g m e n t s  of 1-2  m m  in size are employed.  Smal le r  
e x p l a n t s  c o n t a i n  m o s t l y  dead  ceils. 

Cultivation a/ter storage o/ adrenocortical cells in liquid 
nitrogen. Tissue  exp l an t s  an d  t r y p s i n  d ispersed  r a t  adre-  
nocor t i ca l  cells grew exce l len t ly  in  v i t ro  even  a f t e r  a 
p ro longed  s torage  in l iqu id  n i t rogen  (-196~ a f ea tu re  
never ,  as far  as we are  aware,  p rev ious ly  repor ted .  
10 stocks,  each  of 20-32 adrenals ,  were tes ted .  T h e  g lands  
were s t i r red  in t r y p s i n  solut ion,  ch o p p ed  as usua l  7 a n d  
t h e n  r e s u s p en d ed  in 1.0 ml  Eag le ' s  M E N  n a d d e d  w i t h  
20% (v/v) i n a c t i v a t e d  foe ta l  b o v i n e  s e r u m  a n d  15% (v/v) 
glycerol.  T h e  suspens ion  was  t r a n s f e r r e d  in to  a 2 m l  


