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Results. 20 days  i m m u n e  pe r i t onea l  cells. T he  resul t s  ~)I 
t he  f i rs t  e x p e r i m e n t  show t h a t  s ign i f i can t  d i f ferences  in  
s u r v i v a l  t i m e  can  be  o b t a i n e d  w i t h  1 i.p. i n j ec t ion  of 
pe r i t onea l  e x u d a t e  cells c o n t a i n i n g  2 • al logeneic 
i m m u n e  mac rophages ,  col lected 20 days  a f te r  i.p. i m m u n i -  
za t ion  w i t h  107 SL2 (Table  I). 3 mice  in jec ted  w i t h  
2 • 10 ~ SL2 cells, a n d  all  mice  in j ec t ed  w i t h  2 • 103 SL2 
ceils su rv ived  for more  t h a n  35 days.  Su rv iva l  t imes  of 
these  mice  cha l l enged  w i t h  2 •  ~ a n d  2 • SL2 
t u m o u r  cells va r i ed  f rom 50-101 a n d  48-148 days,  
respect ive ly .  The  su rv iva l  t imes  of t h e  con t ro l s  i n j ec t ed  
w i t h  2 • 103 -- 2 • 106 SL2 ceils, and  ' t r e a t e d '  w i t h  1 ml  
F i sche r ' s  m e d i u m  a p a r t  f rom l y m p h o m a  cells va r i ed  f rom 
18.6 4- 3.5 --  12.8 4- 1.2 days,  respect ive ly .  These  f igures 
were no t  s ign i f i can t ly  d i f fe ren t  f rom those  of cont ro l s  
i n j ec t ed  w i t h  2 •  n o n - i m m u n e  al logeneic C57BL 
m a c r o p h a g e s  (plus l ym phocy t e s )  a f t e r  cha l lenge  w i t h  
2 • 103 --  2 •  106 SL2 l y m p h o m a  cells. 

In f luence  of i m m u n i z a t i o n  t ime .  The  inf luence  of t he  
t i m e  be tween  i m m u n i z a t i o n  a n d  col lect ion of t he  e x u d a t e  
cells is s h o w n  in  t h e  Figure.  O p t i m a l  i m m u n i t y  is found  a t  
a b o u t  9 days  a f t e r  i m m u n i z a t i o n .  Cont ro l s  in j ec ted  i.p. 
w i t h  1 m l  of F i sche r ' s  m e d i u m  a p a r t  f rom 2 • 106 SL2 
l y m p h o m a  cells d ied  a f t e r  13.4 ~ 0.6 days.  T he  fac t  t h a t  
mice  t r e a t e d  w i t h  pe r i t onea l  ceils col lected 2 a n d  5 days  
a f t e r  i m m u n i z a t i o n  died  ear l ier  t h a n  t he  cont ro l s  can  be  
exp l a ined  b y  t he  fac t  t h a t  SL2 ceils were n o t  comple t e ly  
r e j ec ted  a t  t he  t i m e  of col lect ion of t he  e x u d a t e  ceils. 

H y p e r i m m u n i t y .  H y p e r i m m u n e  pe r i t onea l  cells can  
e r ad i ca t e  more  l y m p h o m a  cells t h a n  20 days  i m m u n e  
pe r i t onea l  ceils (Table  II) .  2 an i m a l s  even  su rv ived  a dose 
of 2 • 106 , a n d  4 mice  a dose of 2 • 106 SL2 l y m p h o m a  
cells for more  t h a n  35 days.  Su rv iva l  t imes  f rom t h e  mice  
cha l l enged  w i t h  2 • a n d  2 •  l y m p h o m a  cells 
va r i ed  f r o m  37-56 a n d  f rom 37-62 days  respect ively .  

W e  would  h a v e  expec ted  t h a t  5 ou t  of 5 mice  su rv ived  
a n  in j ec t ion  w i t h  2 • 10 a or 2 • 104 SL2 ceils a f t e r  t r ea t -  
m e n t  w i t h  h y p e r i m m u n e  pe r i t onea l  cells, i n s t ead  of 4 a n d  
3 ou t  of 5. Th i s  resu l t  is poss ib ly  due  to  t he  presence  of 
SL2 cells in  t he  pe r i tonea l  c a v i t y  of C57BL mice  a t  t h e  
t i m e  of col lect ion of t he  h y p e r i m m u n e  cells. Su rv iva l  

t imes  of t h e  mice cha l l enged  w i t h  2 • 104 or 2 • 103 SL2 
ceils va r i ed  f rom 37-97 a n d  38-50 days,  respect ive ly .  
F r o m  b o t h  g roups  1 mouse  is st i l l  a l ive  (220 days).  

Discussion. P e r i t o n e a l  m a c r o p h a g e s  a n d  l y m p h o c y t e s  
were no t  s epa ra t ed  in  these  expe r imen t s .  I t  wou ld  no t  be  
su rp r i s ing  to  l ea rn  f rom f u r t h e r  e x p e r i m e n t s  t h a t  t he  
k i l l ing  effect  is t he  resu l t  of a synerg is t ic  effect  of macro-  
phages  a n d  lymphocy te s .  However ,  m u c h  more  i m p o r t a n t  
t h a n  t he  ques t ion  w h i c h  cell t y p e  is respons ib le  for t he  
effect, is t he  fac t  t h a t  cons iderab le  di f ferences  in  su rv iva l  
t i m e  d id  occur  w i t h  i m m u n e  or h y p e r i m m u n e  e x u d a t e  
cells. 

The  i m p o r t a n t  of these  resul t s  is c lear  if t he  n u m b e r  of 
2 • 106 SL2 cells t h a t  can  be  e rad ica t ed  i s  c o m p a r e d  w i t h  
t he  m a x i m u m  n u m b e r  of cells t h a t  can  be  o b t a i n e d  f rom 
a t r a n s p l a n t a t i o n  mouse  be ing  5 • 10 s SL2 cells. F u r t h e r -  
more,  i t  h a s  a lways  been  s t ressed t h a t  w i t h  i m m u n o -  
t h e r a p y  on ly  a ve ry  smal l  n u m b e r  of t u m o u r  cells, no  
more  t h a n  10a-105 ceils, can  be  e r ad i ca t ed  6-s. 

F u r t h e r  e x p e r i m e n t s  a b o u t  o p t i m a l  cond i t ions  for  
e r ad ica t ion  of l y m p h o m a  ceils w i t h  al logeneic  i m m u n e  
and  h y p e r i m m u n e  pe r i t onea l  cells, e.g. w i t h  h y p e r -  
i m m u n e  pe r i tonea l  e x u d a t e  cells col lected 9 days  a f te r  t he  
las t  shot ,  are in  progress.  

Zusammen[assung. D B A / 2  M/iuse w u r d e n  n a c h  In j ek -  
t i o n e n  m i t  SL2 Zellen m i t  a l logenen,  i m m u n e n  u n d  
h y p e r i m m u n e n  E x s u d a t - Z e l l e n  aus  d e m  P e r i t o n e a l r a u m  
behande l t .  Diese B e h a n d l u n g  e rgab  eine E l i m i n i e r u n g  
v o n  2 • 10 6 SL2 Zellen. 
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A New Lymphocyte Transforming Factor Derived 
cocytes 

The  lysosomes of p o l y m o r p h o n u c l e a r  (PMN) leucocytes  
h a v e  been  imp l i ca t ed  as m e d i a t o r s  of t i ssue  i n j u r y  a n d  
i n f l a m m a t i o n  1, t h e i r  c o n t e n t  re lease be ing  t r iggered  b y  
t h e  f o r m a t i o n  of a n t i g e n - a n t i b o d y  complexes  a n d  b y  
phagocy to s i s  ~-4. Some cor re la t ion  has  b e e n  s h o w n  be- 
t w e e n  a decrease  ill lysosome e n z y m e  a c t i v i t y  of P M N  
leucocytes  a n d  t h e  n u m b e r  of b las t i c  cells in  t he  l y m p h  
nodes  d r a i n i n g  t he  a rea  of al logeneic skill g ra f t  in  r a b b i t s  6. 
I n  t h i s  r e p o r t  d a t a  will  be  p r e s e n t e d  wh ich  sugges t  a n  
i m p o r t a n t  role of t he  lysosomes of P M N  leucocytes  in  t h e  
processes  of t h e  l y m p h o c y t e s  t r a n s f o r m a t i o n  in vi t ro .  

Materials and methods. The  inves t i ga t i ons  were car r ied  
ou t  on  l y m p h o c y t e s  a n d  lysosomes  i so la ted  f rom P M N  
leucocytes ,  mac rophages ,  l y m p h o c y t e s  a n d  l iver  cells. 
The  i n d u c t i o n  w i t h  0 .1% glycogen so lu t ion  of P M N - r i c h  
p e r i t o n e a l  exuda te ,  t he  col lect ion of t h e  cells a n d  separa-  
t i on  of lysosomes  was  p e r f o r m e d  accord ing  to  descr ibed  
me thodse ,  L P M N  leucocytes  were o b t a i n e d  f rom t h e  
p e r i t o n e a l  c a v i t y  of gu inea-p igs  a n d  r a b b i t s  acco rd ing  to  
COHN 6. H u m a n  p e r i p h e r a l  b lood  leucocytes  were o b t a i n e d  
a f t e r  red  b lood  ceils s e d i m e n t a t i o n  w i t h  h i g h  molecu la r  
dex t r an .  Macrophages  were o b t a i n e d  f rom t h e  pe r i t onea l  

from the Lysosomes of Polymorphonuclear Leu- 

c a v i t y  of gu inea-p igsL The  f ina l  p r e p a r a t i o n  c o n t a i n e d  
over  87% macrophages .  L y m p h o c y t e s  were  o b t a i n e d  
f rom sp leen  and  l y m p h  nodes  of guinea-pigs  a n d  rabb i t s ,  
h u m a n  l y m p h o c y t e s  were ob ta ined  f rom pe r iphe ra l  blood.  
S e p a r a t i o n  of l y m p h o c y t e s  (99% pure) was  pe r fo rmed  
accord ing  t o  RABINOWlTZ t e c h n i q u e  s. L y m p h o c y t e s  
lysosomes Were i so la ted  accord ing  to  HIRSCI-IHORN et  al. 9. 
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Table 1. Transformation rate of guinea-pig lymphocytes in crude lysosomal material (CLM) stimulated cultures 

EXPERIENTIA 2 9 1 4  

Blast percentages against 500 examined cells 

Crude lysos0mal Control PHA 
material 

Crude lysosomal material dosis 

0.2 ~g/ml 5.0 [xg/ml 10.0 [xg/ml 20.0 ug/ml 100.0 [xg/ml 

PMN leukocytes 5.6 :L 2.0 (2) 43.6 :~ 5.1 (8) 

Lymphocytes 4.2 :~ 1.0 (4) 39.4 :~ 7.5 (8.5) 

Macrophages 6.3 • 2.1 (3) 47.5 • 7.2 (7) 

Liver cells 7.3 • 4.0 (3) 47.5 ~: 7.2 (7) 
Supernatant of ly- 
somal granules of 

PMN (cell plasma 5.6 ~ 2.0 43.6 ~ 5.1 
fraction 

14.3 • 1.0 (4) 33.1 • 8.2 (7) 28.8 • 3.0 (10) 27.2 • 10.5 1(6) 15.0 • 5.0 (20) 

6.1 • 3.1 (9) 7.8 • 2.3 (11) 3.8 • 1.4 (11) 8.2 • 4.0 (18) 6.0 • 3!5 (18) 

11.0 • 2.0 (8) 18.2 4- 8.4 (14) 13.7 • 8.5 (16) 17.1 • 5.0 (21) 15.2 • 4.0(20) 

15.4-4- 4.8 (12} 16.1 • 5.2 (14) 12.6 • 7.0 (14) 13.0 • 4.7 (18) 12.4 • 4.5 (23) 

6.2 • 2.2 (18) 11.0 i 3.0 (18) 10.0 ~ 4.5 (25) 7.2 • 3.1 (30) 

Percentages of cells trypan blue permeable in parenthesis. 

The lysosomal  granules were washed  wi th  P B S  twice pr ior  
to  being dep le ted  of the i r  con ten t s  by  freezing and  
thawing,  r epea ted  4 t imes.  P ro te in  con t en t  in all invest i -  
ga ted  f ract ions  was measured  by  the  LOWRY et  al. x~ 
method .  Liver  cells lysosomes were isolated according to  
WEISSMANN et  al. ::. The  specif ici ty of crude lysosomM 
mate r ia l  (CLM) was de t e rmined  by  the  assay of acid 
phospha t a se  :2 and  acid pro tease  z3. 

Crude lysosomes mater ia l  was appl ied  to  D E A L  
cellulose co lumn equi l ibra ted  wi th  0.01 M p h o s p h a t e  
buffer  p H  7.8:4. The f ract ions  were t e s t ed  for the i r  
enzymat i c  a n d  l y m p h o c y t e  t r ans fo rma t ion  act iv i ty .  
Es te ro ly t ic  ac t iv i ty  was measu red  on p- tosyl -arg in ine  
m e t h y l  es ter  (TAMe)x~. The l y m p h o c y t e s  t r ans fo rming  
ac t iv i ty  was  measured  on the  cul ture  of l y m p h o c y t e s  :~, z~. 

Blasts  were coun ted  under  the  l ight  microscope 
according to  the  cr i ter ia  o f  CI:ESSlN et  al. :s. The results  
were expressed  in t e rms  of the  b las t  pe rcen tages  of 500 
examined  cells. Viabi l i ty  of cells wi th in  t he  cul tured  
suspensions  was  de t e rmined  b y  t r y p a n  blue exclusion ls. 
The column e luated  f rac t ions  were t e s t ed  for l y m p h o c y t e  

t r ans fo rma t ion  ac t iv i ty  in concen t ra t ion  of 5 ~tg/ml. 
Controls  r epresen t  l ymphocy te s  incuba ted  in cul ture  
medium.  P h y t o h e m a g g l u t i n i n  (PHA) Difco 10 ~tg/ml was 
used in exper iments .  

The act ive  l y m p h o c y t e  t r ans fo rming  mater ia l  e luated 
f rom D E A L  cellulose co lumn was sepa ra ted  by  Sephadex  
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DEAE cellulose chromatography of guinea-pig PMN leucocytes crude lysosomes material (CLM) 2 • 25 cm column. "].'he eluated fractions 
were dialyzed against 0.85 % NaC1, condensed by evaporation in + 4 ~ and tested to enzymatic and transformation activity. 
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G-100 gel  ch roma tog raphy  into 2 fract ions:  a low and 
high molecular  one 19. 

Results. The lysosomal  hydrolases of CLM showed an 
average increase in specific act ivi t ies  over  the  cell 
homogena te  4-5 fold. The  results of guinea-pig lymphocy te  
t rans format ion  in P H A ,  CLM and PMN leucocytes  
p lasma mater ia l  s t imula ted  cultures are summar ized  in 
the  Table.  Lysosomal  mater ia l  separated f rom macropha-  
ges, l ymphocy tes  and l iver  cells do not  shown similar  
t r ans fo rmat ion  ac t iv i ty  in vi tro.  The  heterogeneic  crude 
lysosomal  ma te r i a l  of P M N  leucocytes  does not  s t imula te  
lymphocy tes  cultures in v i t ro  (unpublished). The lympho-  

~ cyte  suspension was adjus ted  to a concent ra t ion  2-4 • 10 e 
cells/ml ih all exper iments  (Figure). 

Frac t ions  e luated f rom D E A E  cellulose column were 
d i a l y z e d .  Mater ia l  f rom these fract ions was added to the  
l ymphocy te  cultures in quant i t ies  of 5 ~g/ml. Studies wi th  
D E A E  cellulose e luated fract ions indicated t h a t  s t imula-  
t~Sry effect on l ymphocy te  cultures was shown by  PMN 
leucocytes  lysosomal  mater ia l .  This  suggests t h a t  only  
t h e  PMN leucocytes  possess the  l ymphocy te  t ransforming 
act ivi ty .  
Discussion.  The factor  described above s t imula t ing  

l ymphocy te  t rans format ion  in vi t ro,  can also perform 
some i m p o r t a n t  funct ions in vivo.  The  response of ceils of 
the  lymphoid  sys tem in the  course of phagocytosis  m a y  be 
unspecifically intensif ied af ter  the  release of s t imulators  
known to be present  in lysosomes of the PMN leucocytes.  
This assumpt ion  is suppor ted  by  invest igat ions  on the  
role and mechan ism of the  ad juvan t s  in immunologica l  
processes. Some ad juvan t s  are labil izators of lysosomal  
granule  membranes  and ac t iv i t ing  thei r  contents  ~~ The 
results obta ined  wi th  f ract ion eluated f rom D E A E  
cellulose column indicate  t ha t  l ymphocy te  t ransformat ion  

factor  does no t  possess high ac t iv i ty  level of the  proteases 
which p lay  an i m p o r t a n t  role in blast ic t r ans format ion  of 
lymphocytesl~,21. Ac t iv i t y  of l ymphocy t e  t ransforming  
factor  described above cannot  therefore be of an enzymat ic  
nature.  

The findings repor ted  above  indicate  t h a t  the  extra-  
cellular release of lysosomal const i tuents  m a y  contr ibute,  
not  only as is general ly  believed, to the  induct ion  of 
vascular  phenomena  of in f l ammat ion  bu t  also to the  
l ymphocy te  t ransformat ion .  

Rdsumd. On d6crit  le facteur  prot6ique s t imulan t  in 
v i t ro  la t r ans format ion  blast ique des lymphocy tes  
allog6nes. La  pr6sence de ce facteur  ne pu t  ~tre 6tablie 
l ' int6rieur  des lysosomes des macrophages,  des l y m p h o c y -  
tes, des cellules h6patiques,  ni dans les fract ions des 
granulocytes  polymorphonucl6aires  con tenan t  le p lasma 
cellulaire d6pourvu d 'au t res  s t ructures  ~ la suite d 'une  
centr i fugat ion.  On discute le r61e pr6sum6 du facteur  
6tudi6 in vivo.  
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Disappearance of Radioactivity from Plasma Following Intravenous Administration of Tritiated 
Thyrotrophin-Releasing Hormone (Ro 8-6270) to Man 

Thyrot rophin- re leas ing  hormone  (TRH) is a simple tri-  
peptide,  pyroglu tamyl-h is t idyl -pro l ine-amide ,  secreted 
by  the  hypo tha l amus  which s t imulates  the  release of 
t hy ro t roph in  (TSH) f rom the  anter ior  p i tu i t a ry  into the  
per ipheral  circulation.  Since the  recent  isolat ion and 
synthesis  of T R H  1 s considerable interes t  has been 
directed towards  the  impor tance  of the  hormone  both  
clinically and in the  research laboratory.  

Studies on the  d is t r ibut ion  and excret ion of radioac- 
t i v i t y  following adminis t ra t ion  of labelled T R H  to rats  
and mice have  been reportede,  7. The  results of these 
studies have  shown t h a t  the  highest  accumula t ion  of 
r ad ioac t iv i ty  occurred in the  pi tu i tary ,  l iver  and kidneys.  
Assays of ur inary  r ad ioac t iv i ty  has indicated tha t  up to 
40% of the  rad ioac t ive  dose was excre ted  in the  urine 
wi th in  1 h. REDDING and SCHALLY 8 have  recent ly  shown 
that ,  following i.v. inject ion of T R H  labelled wi th  14C- 
his t idine to rats, the  p lasma 14C-activity had a disap- 
pearance half-life of about  4 mid up to 6 mid  following 
adminis t ra t ion .  

We  wish to repor t  here on studies carried out  to 
de termine  the  disappearance ra te  of r ad ioac t iv i ty  in 
p lasma and its excret ion in urine following in t ravenous  
adminis t ra t ion  of t r i t i um labelled T R H  to man. 

Materials. Pyroglutamyl-2,5-3H-histidyl-proline:~amide 
hydrochlor ide  wi th  a specific ac t iv i ty  of 9.15 mC/vd~f 
was supplied by  F. Hof fmann-La  Roche  and Co. AG., 
Basel, Switzerland.  The  prepara t ion  and puri f icat ion of 

the  radioact ive  t racer  will  be repor ted  elsewhere. The  
rad ioac t ive  doses for i.v. in jec t ion  were prepared  by  
adding 120 ~zC of the  t racer  in 0.1 ml  of e thanol  to vials 
conta ining 200 ag of unlabel led T R H  (Ro 8-6270) as a 
solution in 2 ml  of isotonic saline. 

Methods. Two normal  males and two normal  females 
each received 200 ~g (120 tzC) of t r i t i um labelled T R H  by  
rapid i.v. injection.  Blood samples were collected in 
hepar inized tubes at  the  t imes  indicated in the  Figure  
and the  p lasma separa ted  by  cent r i fugat ion  and stored 
at  -20  ~ unt i l  analysis. Urine was collected dai ly for two 
days. 
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