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Zusammenfassung. Es wird  gezeigt, dass  im Cytotoxizi-  
t / i t s tes t  mi t  Ms  der cy to tox ische  Ti ter  
durch  Neu ramin ida sevo rbehand lung  s ta rk  gesteiger t  wet-  
den kann,  falls K a n i n c h e n s e r u m  als K o m p l e m e n t  ver- 
wende t  wird.  Durch  Tryps in-  oder  F ic in -Vorbehand lung  
wird  nur  eine schwache  Ste igerung erzielt.  Im  Gegensatz  
zum Cyto toxiz i t / i t s tes t  mi t  unbehande l t en  L y m p h o z y t e n  
wird  der  st / irkste T i te rans t ieg  bei  der  <~ one s tep >>-Methode 
beobach te t .  U m  die spezifische T i t e re rh6hung  mi t  Ka-  
n i n c h e n - K o m p l e m e n t  zu erkl~ren, wird  ein ~enhancing 

factor~> mi t  einer Spezif i t~t  gegen N e u r a m i n i d a s e  behan-  
del te  an t ik6rperbe ladene  L y m p h o c y t e n  postul ier t .  
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Anti-Lymphocyte  Serum and Suppression of Interferon Production 

Al though  the  effect  of heterologous an t i - l ymphocy t e  
se rum on in te r fe ron  p roduc t ion  has  been s tudied  by  se- 
veral  invest igators ,  there  is no general  ag reemen t  regard-  
ing t h e  na tu re  of th is  effect.  HIRSCH et al. 1 repor ted  no 
s ignif icant  depress ion in in ter feron levels of mice given 
3 inject ions  of r abb i t  an t imouse  l y m p h o c y t e  serum before 
s t imula t ion  wi th  vaccinia  virus. BORDEN et  al. ~ ob ta ined  a 
sl ight  reduct ion  (2-foldl in in te r fe ron  t i te rs  of mice t r ea t ed  
wi th  an t i - lymphoc i t e  serum. In  con t r a s t  to  these  f indings,  
a s tudy  by  BARTH et  al. 3 repor ted  a s ignif icant  r educ t ion  
in in ter feron t i te rs  of mice given 3 in jec t ions  of burro  ant i -  
mouse  l ymphocy te  serum. The present  s tudy  repor t s  ad- 
d i t ional  da t a  on suppress ion of in ter feron p roduc t ion  by  
a n t i l y m p h o c y t e  serum. 

Methods. Ant i -mouse  l y m p h o c y t e  serum (ALS) was pro-  
duced b y  immuniz ing  rabb i t s  wi th  two  i.p. in ject ions  of 
mouse  t hymocy te s ,  according to a modif ied  procedure  of 
LEVEY and  MEDAWAR 4, Rabb i t s  were bled 1 week af ter  
the  las t  injection.  Sera were pooled, inac t iva ted  a t  56~ 
for 20 rain. and  adsorbed  w i t h  20~o mouse  red  b lood cells 
for 1 h a t  37 ~ and overn igh t  a t  4 ~ Agglu t ina t ion  tes ts  
w i th  mouse  red blood cells were nega t ive  af ter  adsorp t ion .  
Pooled serum was t e s t ed  for a n t i b o d y  to  mouse lympho-  
cytes  by the  cy to tox i c i t y  tes t :  incuba t ion  of ALS wi th  
mouse  spleen cells for 30 min  a t  37 ~ resul ted  in 32% cell 
mor ta l i ty ,  compared  to 6% mor t a l i t y  in normal  r ab b i t  
se rum (NRSI controls.  Mice were in jec ted  i.p. w i th  1 ml of 
e i ther  ALS or NRS,  followed 24 h la ter  by  1 ml  Newcast le  

disease virus  (NDV) (640 hemagg lu t ina t i ng  units).  Ani- 
mals  were bled 8, 16 and  25 h af ter  in ject ion of NDV.  Sera 
were col lected and assayed for in ter feron in L-929 cells by  
inh ib i t ion  of cy topa thogen ic  etfect,  using vesicular  sto- 
mat i t i s  virus as chal lenge 5. 

Results. T r e a t m e n t  of mice wi th  ALS produced  a 4-fold 
reduc t ion  in the  a m o u n t  of in te r fe ron  produced,  when  
compared  to  N R S - t r e a t e d  controls .  Suppress ion could be 
d e m o n s t r a t e d  8 h af ter  s t imula t ion  wi th  NDV. After  24 h, 
interferon could not be de tec ted  in ALS - t r ea ted  mice 
(Table I. 

These results  are in general  agreement  w i th  those  of 
BARTH et  al. 3 who repor ted  a 4- to  5-fold reduc t ion  in the  
a m o u n t  of in ter feron p roduced  in ALS- t r ea t ed  mice. 

Depression of in ter feron response  in ALS- t r ea t ed  mice 
cons t i tu tes  indi rec t  evidence for i nvo lvemen t  of lymphoid  
cells in in ter feron product ion .  

Rdsumd. L ' a d m i n i s t r a t i o n  de 1 ml ALS, 24 h a v a n t  
l ' introcluct ion de l ' in terf6ron avec le virus de la maladie  
de Newcast le ,  provoqua une r~duct ion au qua r t  du taux 
de l ' interf6ron.  
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Effect of treatment with ALS or NRS on induction of interferon in 
mice by NDV 

Treatment Interferon titer (units/3 ml) 
h after induction 

8 16 24 

NRS 1500 550 280 
ALS 390 200 0 
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Hemoglobin  in Immature  Erythrocyte Mitochondrion-Like Organelles 

An increase in n u m b e r  of mi tochondr i a  occurs in ret i -  
culocytes  af ter  nuclear  ex t rus ion  by  e ry th rob las t s  in the  
per iphera l  blood of rabb i t -embryos~  Mitochondr ion- l ike  
organelles  (MLO~ in ceils f ixed in hypo ton ic  m e d i u m  and 
s ta ined  by p h o s p h o t u n g s t i c  acid were shown from pino- 
cy to t ic  vesicle fo rmat ion  onwards  ~. Re t icu locy te  MLO 

are formed concomi tan t ly  wi th  t he  t r an s fo rma t i o n  of iron 
conta in ing  mater ia l ,  for heme  biosynthes is .  Besides the i r  
higher  n u m b e r  in re la t ion to  t he  later  e ry throblas ts ,  
re t icu locvte  MLO, cons t i tu t ed  p r e d o m i n a n t l y  by  longi- 
tud ina l  cristae, are h ighly  e lec t ron  dense, suggest ing a 
h igh prote in  co n t en t  in these  organelles2. 
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H e m e  b iosynthes is  occurs in mi tochondr i a  a, and  ferr i t in  
or ferruginous mater ia l  was found  wi th in  the  in te r lamel la r  
mi tochondr ia l  space of e r y t h r o b l a s t s  in hypoch romic  
anemias  4, 5. Benzidine  react ion is also posi t ive  for ret iculo- 
cy te  MLO as seen in hemolyzed  blood smears  ~. These facts  
and  the  supposed  presence  of p ro te ins  in re la t ively  high 
a m o u n t  wi th in  the  re t iculocyte  MLO 2 lead us to  inves t iga te  
the  possible hemoglobinic  na tu re  of th is  protein .  

Mater ia l  and methods. Blood was ob ta ined  f rom the  
umbil ical  cord of 19-day-old r abb i t - embryos .  As examined  
in Giemsa s ta ined smears ,  the  per iphera l  blood presents ,  
besides i ts  h igh n u m b e r  of re t icu locytes  and a lower 
n u m b e r  of po lych roma t i c  and o r thoch roma t i c  e ry th ro-  
blasts ,  p r imi t ive  e ry th rob la s t s  p rac t ica l ly  w i thou t  or- 
ganelles. Blood f rom newborn  rabb i t s  was also ut i l ized 
and i m m a t u r e  e ry th rocy te s  are only  the  annuc lea ted  ones. 
For  e lectron microscopy,  blood was f ixed in 4% glutaral-  
dehyde  in isotonic p h o s p h a t e  buffer,  for 1 h, followed b y  
osmic acid f ixa t ion  (15 rain), u ranyl  ace ta te  s ta in ing  
(30 min), dehydra t ion ,  and embedd ing  in Araldite.  Th in  
sect ions were ob ta ined  in a P o r t e r - B l u m  micro tome,  
s ta ined by  lead c i t ra te  6 and p h o t o g r a p h e d  in an E lmiskop  

I e lectron microscope at  60 KV, wi th  magnif ica t ions  f rom 
X8,000 to  X40,000. 

For  the  demons t r a t i ons  of hemoglob in  wi th in  the  MLO 
t h ro u g h  electrophoresis ,  b lood cells f rom 40-50 embryos  
or f rom 6-8 new-born  rabb i t s  were  f rac t ionated ,  and  the  

Fig. 2. Sections of mitoehondrion-like organelles obtained from reti- 
culoeyte fractionation, a) After 5 washings, showing traces of lamella 
(arrows). b) After osmotic lysis for electrophoresis of the supernatant. 
c) Eleetrophoretic patterns of hemoglobin from fetus (I) and from 
mitocbondrion-like organelle content (II); o, origin; d, dye band. 

Fig. 1. Thin sections of intact reticulocytes, a) m, mitochondrion-like 
organelles; p, polyribosomes, b) Particles similar to hemoglobin mo- 
lecules (arrows) showing a higher concentration within m than in cy- 
toplasm. 
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MLO iso la ted  a n d  lysed accord ing  to  t h e  fol lowing 
p r o c e d u r e :  1. Blood is p o u r e d  on  12 ml  of a 0 . 1 5 3 M  NaC1, 
0 . 0 0 5 M  KC1, 0.005 MgC12 a n d  0 . 0 3 M  p h o s p h a t e  buffer  
(pH 7.2). 2. Cen t r i fuga t ion  of t he  cell suspens ion  for 10 m i n  
a t  200 g, d i sca rd ing  of t he  s u p e r n a t a n t ,  and  re suspens ion  
of t he  s e d i m e n t e d  cells (0.7-1.0 ml) in  10-fold t h e i r  
v o l u m e  of a 0 . 3 2 M  sucrose a n d  0 . 0 3 M  p h o s p h a t e  buffer .  
3. H o m o g e n i z a t i o n  in a P o t t e r - E l v e h j e m  t u b e  a t  1,000 
r p m  for 1 m i n  a t  4~ 4. Cen t r i f uga t i on  of t he  h o m o g e n a t e  
a t  1,350 g, for 10 m i n  (general ly  s teps  3 and  4 were re- 
pea ted ,  r e s u s p e n d i n g  t he  1,350 g sed iment ) .  5. Cent r i fuga-  
t ion  a t  4~ of t he  1,350 g s u p e r n a t a n t s  for 10 m i n  a t  10, 000 g 
6. Resuspens ion  of t he  nuclei-f ree  MLO sed imen t s  in  0.32 
M buf fe red  sucrose, an d  5-fold wash ings  of t he  f r ac t ion  b y  
successive resuspens ions  a n d  cen t r i fuga t ions  a t  10,000 g 
for 10 min .  The  s e d i m e n t  was  lysed b y  re suspens ion  in  
3.0 ml  dis t i l led  wa te r ;  7. Af te r  t he  lysis is comple ted ,  t he  
suspens ion  was  cen t r i fuged  a t  19,000 g for 20 min.  The  
s u p e r n a t a n t  was  used for e lec t rophores is ,  a n d  t he  sedi- 
m e n t  was  f ixed and  e m b e d d e d  for e lec t ron  microscopic  
e x a m i n a t i o n .  

As control ,  a m i t o c h o n d r i a l  f r ac t ion  of Hep2-cell  t i ssue  
cu l tu res  was  suspended  in t he  organel le- f ree  s u p e r n a t a n t  
of t he  10,000 g re t i cu locy te  h o m o g e n a t e  cen t r i fuga t ion .  
Th i s  suspens ion  of Hep2-cell  m i t o c h o n d r i a  in  em bryo -  
b lood hemoglob in ,  was  s u b m i t t e d  to  t he  same  p rocedure  
as used for i m m a t u r e  e r y t h r o c y t e  MLO iso la t ion  a n d  
lysis, f rom s tep  5 to 7. 

The  s u p e r n a t a n t s  of t he  lysed organel les  and  of t he  last~ 
wash ing  m e d i u m  of b o t h  cell t y p e  organel les  were con- 
c e n t r a t e d  a b o u t  t en - fo ld  in  a low v a c u u m  c h a m b e r ,  to  be  
s u b m i t t e d  to  s p e c t r o p h o t o m e t r i c  d e t e r m i n a t i o n  a n d  
e lec t rophores is .  D i lu t ed  fe ta l  h e m o g l o b i n  was used for 
c o m p a r i s o n  t h r o u g h  those  me thods .  

S p e c t r o p h o t o m e t r y  was done  in a BECKMAN DBG,  
accord ing  to t he  m e t h o d  of KAMPEN a n d  ZIJLSTRA 7. 
H e m o g l o b i n  was r u n  on  disc e lec t rophores i s  in po lyacry l -  
a m i d e  gels as descr ibed  b y  DIETZ a n d  LUBRANO s. A 
c u r r e n t  of 2.5 m A  was appl ied  for 40 m i n  a t  5~ a n d  the  
h e m o g l o b i n  b a n d  was iden t i f i ed  b y  benz id ine  reagent .  

Results  and discussion. Ret i cu locy te  MLO are t yp i ca l  
w i t h  r ega rd  to  t he i r  s t ruc tu re ,  in wh ich  t he  lamel las  
dispose  t h e m s e l v e s  p r e d o m i n a n t l y  a long  t h e i r  axis. Since 
f i xa t i on  was done  ill g l u t a r a l d e h y d e  a n d  osmic t e t roxyde ,  
t h e y  are l i t t l e  more  e lec t ron  dense  t h a n  t he  hemoglob in -  
ized c y t o p l a s m  (Figure  la)  w h e n  c o m p a r e d  w i t h  t he  
dense  MLO of re t i cu locy tes  f ixed in h y p o t o n i c  m e d i u m  
a n d  s t a i ned  b y  p h o s p h o t u n g s t i c  acid 1, 2. This  is due  on ly  
to  t he  d i spos i t ion  of t h e  pa r t i c les ,be ing  more  agg lomera t ed  
w i t h i n  t he  organel les  t h a n  w i t h i n  t he  cy top lasm.  D u r i n g  
m a t u r a t i o n ,  bes ides  t he  decrease  of po lyr ibosomes ,  t h e  
e lec t ron  d e n s i t y  of t h e  c y t o p l a s m  increases  a n d  t ends  to 
equa l  t h a t  of MLO. T he  e n h a n c e d  c o n c e n t r a t i o n  of cito- 

p la smic  h e m o g l o b i n  p r e v e n t s  cAear v i sua l i za t ion  of the  
organelles.  Cy top la smic  par t ic les ,  iden t i ca l  to  the  ones 
w i t h i n  t he  MLO (Figure  lb) ,  h a v e  a b o u t  t he  same  
d imens ions  of t he  h e m o g l o b i n  molecule  (64 • 55 • 50 Ag). 
S p e c t r o p h o t o m e t r i c  d e t e r m i n a t i o n s  showed  a b s o r b a n c e  
in all  s u p e r n a t a n t s ,  as t h a t  of t h e  w a s h e d  MLO (Figure 
2a), due  to  t races  of t h e  h e m e  group.  However ,  only  t he  
s u p e r n a t a n t  of t he  lysed MLO (Figure  2b) showed a 
cha rac t e r i s t i c  h e m o g l o b i n  b a n d  in disc gel e lec t rophores is  
(Figure 2c). Ne i t he r  t he  con t ro l  no r  t h e  l a s t  wash ing  
s u p e r n a t a n t  showed  a n y  v is ib le  b a n d .  

These  resu l t s  sugges t  t h a t  t he  f ina l  h e m o g l o b i n  syn the -  
sis m a y  occur  in r e t i cu locy te  MLO, after, t h e i r  f o r m a t i o n  
a n d  c o n c o m i t a n t  h e m e  b iosyn thes i s  2. Globin,  syn thes ized  
in po ly r ibosomes  1~ could be  enve loped  b y  pre -MLO 
s t r u c t u r e s  before  t he  f o r m a t i o n  of t he  pro-MLO2,  com- 
b in ing  to h e m e  w i t h i n  t h e  organelles .  Since th i s  newly  
fo rmed  organel le  of i m m a t u r e  e r y t h r o c y t e s  c an  be con- 
s idered a special ized s t r u c t u r e  whose  f i rs t  f unc t ion  is 
h e m e  b iosynthes i s ,  fol lowed b y  a possible  hemog lob in  
b iosyn thes i s ,  i t  could  be  t e r m e d  hemog lob inosome  or 
s imp ly  hemosome.  

Zusammen fas sung .  Es  wurde  das  V o r k o m m e n  yon  
H a e m o g l o b i n  in m i t o c h o n d r i e n ~ h n l i c h e n  Organe l l en  un-  
re i fer  E r y t h r o c y t e n  aus  p e r i p h e r e m  K a n i n c h e n b l u t  
e l ek t ropho re t i s ch  aus  der  a b g e t r e n n t e n  F r a k t i o n  nach-  
gewiesen u n d  erg~Lnzt d u r c h  e l ek t ronenop t i s che  Beobach-  
t u n g e n  a n  D t i n n s c h n i t t e n  ganzer  Re t iku lozy t en .  Ft i r  die 
Organe l l en  wird  die B e z e i c h n u n g  <~i.iemosome~> vorge-  
schlagen.  
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N o r m a l  M a c r o p h a g e  Migrat ion  Inhibit ion in D e x a m e t h a s o n e - T r e a t e d  G u i n e a - P i g s  

Suppress ion  of in  v ivo  de layed  h y p e r s e n s i t i v i t y  skin  
tes t s  is one of t he  r epo r t ed  effects of cor t i cos te ro id  the ra -  
py1. I n  t h e  p re sen t  e x p e r i m e n t s  t he  m a c r o p h a g e  migra -  
t i o n  i n h i b i t i o n  t e s t  is used to  i nves t i ga t e  w h e t h e r  t r ea t -  
m e n t  of gu inea-p igs  w i t h  d e x a m e t h a s o n e  (DEX)  abol ishes  
e s t ab l i shed  in v i t ro  de layed  hype r sens i t i v i t y .  

N o r m a l  H a r t l e y  a lb ino  guinea-pigs  of b o t h  sexes weigh- 
ing 300-500 g were i m m u n i z e d  w i t h  0.1 cm 3 of comple t e  
F r e u n d ' s  a d j u v a n t  (CFA) in to  each  foot  pad  a n d  0.6 cm 3 

in to  t he  n u c h a l  f a t  pad .  A r a n d o m  sample  of these  gu inea-  
pigs t e s t ed  i n t r a d e r m a l l y  w i t h  50 ~zg pur i f ied  p ro t e in  deri-  
v a t i v e  of t u b e r c u l i n  (PPD)  3 weeks a f t e r  i m m u n i z a t i o n  
gave reac t ions  of more  t h a n  10 m m  indu ra t i on .  Beg inn ing  
2 to  6 weeks a f t e r  i m m u n i z a t i o n  t h e  guinea-pigs  a n d  the i r  
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