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second (B) 10 animals  and the  th i rd  (C) 5 animals ;  the  
l a t t e r  2 groups were controls.  The  animals  of the  fo rmer  
2 groups were in jec ted  in t radermal ly ,  in the  4 pads,  wi th  
0.2 mI of encephal i togenic  emulsion,  which consisted of 
equal  par ts  of rabbi t  bra in  homogena te  and F reund ' s  
comple te  a d j u v a n t  (5 mg B.K. ,  H 37 R v  strain,  heat-  
killed, per  ml  of ad juvant ) .  S ta r t ing  on the  day  of inocu- 
la t ion of encephal i togenic  emulsion (day 0), the  animals  
were inocula ted  as follows: the  animals  of the  group A 
were in jec ted  3 t imes  a week wi th  1 ml of v i t amin  A in 
oil solut ion (300,000 U/ml) ,  i.m. during the  first  2 weeks 
and s.c. in the  th i rd  week. The  animals  of group B were 
in jec ted  in the  same way, only with  o leum heliantis,  
the  so lvent  of v i t amin  A. The  animals  of group C, 
controls,  were in jec ted  only wi th  v i t amin  A, 3 t imes  a 
week, i.m., w i thou t  being inoculated with  encephali to-  
genic emulsion.  In  brief, each an imal  was injected 9 t imes  
wi th  v i t amin  A (2,700,000 U) or  wi th  o leum heliantis.  
Because  of the  tox ic i ty  of the  v i t amin  A adminis tered  in 
high doses, only  the  presence of definite paralysis,  paresis 
or histological  lesions were accepted as an unequivocal  
evidence of the  disease. The  animals  wi th  obvious signs 
of disease were killed the  day  of the onset  of the  symp-  
toms,  while the  others,  including all the  animals  of 
group C, were  killed on the  twenty- f i r s t  day  af ter  inocu- 
la t ion  wi th  encephal i togenic  emulsion. Brains  of all 
animals  were fixed in 10% formalin, embedded  in paraff in 
and the  sections s tained with  hematoxy l in  and eosin. 
Sect ions of 3 levels in bra in  were examined  to find out  the 
his tological  features  of E A E .  

The  animals  of group C exhib i ted  signs of hyper-  
v i taminos is  abou t  2 weeks af ter  the  beginning of the 
t r e a t m e n t ;  the  fur was dry  and rough, and the  eyelids 
showed kerat inizat ion.  

These  animals  became apathet ic ,  anorexic, and lost 
we igh t ;  t h e y  seldom had dis turbances  in walking, and 

Group With lesions of EAE Without lesions 
with without or symptoms of 
symptoms symptoms EAE 

Treated with vitamin A 2 1 10 
Injected with solvent oil 9 1 0 

the bones of the  c ran ium were ve ry  thin.  His tological  
s tudies of the  brain showed h y p e r e m i a  of t he  meningea l  
and cerebral  veins, meningeal  e d e m a  and  e d e m a  of t he  
nervous  mat te r .  

The  da t a  ob ta ined  (Table) suggest  t h a t  h igh doses of 
v i t a m i n  A inhibi t  E A E  in guinea-pigs;  the  results  are  
s ta t i s t ica l ly  s ignif icant  (X2= 13). The  effect  of h igh 
doses of v i t amin  A in E A E  m a y  be due  to i ts  ac t ion  upon 
lysosomal membranes ,  producing  deple t ion  of t he  lyso- 
somes and therefore  suppressing the  de layed  hyper -  
sens i t iv i ty  n. The  hydro ly t ic  enzymes  f rom the  lysosomes 
migh t  p lay  a role in unmask ing  the  encephal i togenic  
ant igen  f rom the  myel in  s t ructure ,  t h a t  hav ing  a role in 
sel f -perpetuat ion of the  disease. In  expe r imen ta l  au to -  
immune  thyroidi t i s  in guinea-pigs, inocuIated wi th  large 
amoun t s  of v i t amin  A, a decrease of the  cellular inf i l t ra tes  
in thyro id  has la te ly  been shown 6. 

Our results  suggest  a lysosome par t ic ipa t ion  in the  
pathogenesis  of E A E  in guinea-pigs;  the  ques t ion  arises 
which are the  cells whose lysosomes p lay  a role in the  
mechanism of the  disease 7. 

Rdsumd. L'enc6phalomy61ite al lergique exp6r imenta le  
n 'apparaSt  pas chez les cobayes  auxque ls  on a inject6 de 
fortes doses de v i t amine  A. 

A. VLADUTIU and N. CRINGULESCU 

Department o[ Physiopathology and Department o[ 
Morphopathology, Institute o[ Medicine, 
Bucuresti 8 (Roumania), 9 February 1968. 

1 B. H. WAKSMAN, Int. Archs Allergy appl. Immun. Id, suppl. 
(1959). 

J M. F. KEREKES, T. FESZT and A. KOVACS, Experientia 21, 42 
(1965). 

a M. WENDER, M. KOZIK, T. WROBLEWSKI and M. RUDNICKA, Path. 
europ. 2, 135 (1966). 

• G. WEISSMAI~N, J. W. UltR and L. TrlOMAS, Proe. Soc. exp. Biol. 
Med. 112, 284 (1963). 

s j .  W. UHR, G. WEISSMAUU and L. THOMAS, Proe. Soe, exp. Biol. 
Med. 112, 287 (1963). 

6 A. JANusz, H. D. FLAY, D. KOFVLER and P. A. MmscxEa, Int. 
Arehs Allergy appl. Immun. 31, 69 (1967). 

* The authors are indebted to ELtSABErH M6EE for technical 
assistance. 

Suppression of Immunization to Tuberculosis and Diphtheria by an Extract of Lymphoid Tissue 

A C T H  and  cort isone given in small  doses tend  to in- 
crease resis tance to  infection 1. I t  has been established 
t h a t  these  hormones  have  a d ramat ic  favorable  effect in 
allergic s tates  and in the  'collagen'  diseases. A C T H  and 
cort isone cause a decrease and dissolution of lymphocytes  
wi th  release of lymphocy t i c  cellular const i tuents  a-s. I t  is 
possible t h a t  the  favorable  effect of A C T H  and cort isone 
in hypersens i t iv i ty  and 'collagen'  diseases is media ted  by 
some of t he  components  of the  lymphoid  tissue. 

I t  m a y  be possible to isolate a substance or  substances 
f rom lympho id  tissue which has the  therapeut ic  propert ies  
of t he  cort icosteroids and hopefully,  w i thou t  the  un-  
favorab le  side effects of these hormones.  Thus,  lymphoid  
t issue migh t  represent  a ta rge t  organ in a hypotha lamic  

anter ior  p i tu i t a ry -adrena l  cor t ica l - lymphopoie t ic  sys tem,  
which would  be responsible for an  organism's  react ion to  
stress. In  such a system, the  cel lular  components  of 
lymphoid  tissue m a y  exercise a feedback effect on the  
anter ior  p i tu i t a ry-adrena l  cor t ical-endocrine axis. In  a d d i -  
t ion ,  the  l ymphocy te  componen t s  m a y  possibly be re- 
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spons ib le  for t h e  phys io log ica l  effects  of t h e  a d r e n a l  
cor t ica l  ho rmones .  

To t e s t  o u r  hypo thes i s ,  we s t ud i ed  t h e  effect  of 
l y m p h o i d  t i ssue  on  i m m u n i t y  a n d  h y p e r s e n s i t i v i t y .  

A steri le,  a q u e o u s  b o v i n e  l y m p h  node  e x t r a c t  was  used  
in  t he se  e x p e r i m e n t s .  V~re s t ud i ed  d i p h t h e r i a  i m m u n i z a -  
t i o n  in guinea-pigs ,  ho r se  s e r u m - i n d u c e d  i m m e d i a t e  hy -  
p e r s e n s i t i v i t y  in  r a b b i t s ;  a n d  B C G - i n d u c e d  de l ayed  t y p e  
of h y p e r s e n s i t i v i t y  in  gu inea-p igs  w i t h  a n d  w i t h o u t  pre-  
t r e a t m e n t  w i t h  l y m p h  node  ex t r ac t .  

Methods.  Beef  mesen te r i c  l y m p h  nodes  were  r e m o v e d  
w i t h i n  10 m i n  a f t e r  t he  a n i m a l s  were  ki l led a n d  p r e s e r v e d  
in  d r y  ice u n t i l  t h e  t i m e  of ex t r ac t i on .  T h e  l y m p h  nodes  
were  g r o u n d  in  a F i t zmi l l  w i t h  a n  e q u a l  we igh t  of d r y  ice. 
T h e  f rozen  l y m p h  node  p o w d e r  of s u s p e n d e d  in  6 vo l umes  
of a 0 . 1 5 M  NaCt  so lu t ion .  T h i s  su spens ion  was  s t i r r ed  
u n t i l  ice h a d  m e l t e d  ( t e m p e r a t u r e  1°C). T h e  p H  of t h e  
so lu t ion  was  a d j u s t e d  t o  7.4. T h e  p r e c i p i t a t e  was  t h e n  
s to red  in t h e  cold r o o m  for 1 h. A n d  t h e n ,  i t  was  cen t r i -  
fuged  a t  0 °C for  30 ra in  a t  2000 rpm.  T h e  solids a t  t h e  
b o t t o m  were  d iscarded .  T he  s u p e r n a t a n t  was  f i l tered 
t h r o u g h  a cheese  c lo th  to  r e m o v e  f a t  pa r t i c les  f l oa t ing  on  
top.  T h e n  i t  was  f i l tered t h r o u g h  a cel i te  bed  on  a t ab le -  
t op  B u c h n e r .  F ina l ly ,  t h e  so lu t ion  was  lyophi l ized  a n d  
desa l ted .  T h e  lyophi l i zed  m a t e r i a l  was  used  to  m a k e  a 
2 g/100 ml  dis t i l led  w a t e r  solut ion.  Th i s  so lu t ion  was 
f i l te red  t h r o u g h  W h a t m a n  u n w a s h e d  f i l ter  p a p e r s  No. 1 
a n d  No. 3, a n d  a Sei tz  bac t e r i a l  f i l ter .  T h e  f ina l  e x t r a c t  
was  p r o v e n  s ter i le  b y  b a c t e r i a l  cu l t u r e  m e t h o d s  a n d  could  
be  used  p a r e n t e r a l l y .  B o v i n e  k i d n e y  e x t r a c t  was  m a d e  
u t i l i z ing  t h e  s a m e  p r o c e d u r e  a n d  was  used  in t h e  con t ro l  
g roups  of an imals .  

D i p h t h e r i a  toxoid ,  a l u m i n u m  p h o s p h a t e  abso rbed ,  
u l t r a f i n e d  ®, m a d e  b y  W y e t h  Labora to r i e s ,  was  used for  
d i p h t h e r i a  i m m u n i z a t i o n .  D i p h t h e r i a  t o x i n  for  Sch ick  
t e s t  (di luted),  m a d e  b y  t h e  s ame  l abo r a t o r y ,  was  used  for 
skin  t e s t i n g  of t h e  a n i m a l s  i m m u n i z e d  to  d i p h t h e r i a  
toxoid .  

F i f t y  guinea-p igs ,  a v e r a g i n g  300 g, were  d iv ided  i n to  
2 g roups :  one  g roup  was  g i v e n  d i p h t h e r i a  t o x o i d  w i t h  
p r e - t r e a t m e n t  w i t h  l y m p h  n o d e  e x t r a c t ;  t h e  o the r ,  
d i p h t h e r i a  t o x o i d  a n d  sal ine.  E a c h  a n i m a l  was  g iven  
d i p h t h e r i a  t oxo id  0.3 m l  i.m., twice  a t  4-week in te rva l s .  
T h e  a n i m a l s  wh ich  rece ived  d i p h t h e r i a  t o x o i d  a n d  l y m p h  
node  e x t r a c t  also rece ived  2 m l  of a 2 g/100 m l  aqueous  
so lu t ion  of th i s  e x t r a c t / k g  b o d y  weight ,  i .m. e v e r y  6 h, 
s t a r t i n g  12 h before  a n d  c o n t i n u i n g  for 7 d a y s  a f t e r  t h e  
a d m i n i s t r a t i o n  of each  dose of d i p h t h e r i a  toxoid .  Sal ine  
was  s u b s t i t u t e d  for l y m p h  node  e x t r a c t  in con t ro l  an imals .  
T h e  resu l t s  of d i p h t h e r i a  i m m u n i z a t i o n  were assessed a n d  
c o m p a r e d  in 2 g roups  b y  Sch ick  sk in  tes t ,  w h i c h  was 
p e r f o r m e d  12 d a y s  a f t e r  t h e  l a s t  dose  of d i p h t h e r i a  toxoid .  

T h e  c o n v e r s i o n  of t h e  t u b e r c u l i n  r e a c t i o n  was  s t ud i ed  
in gu inea-p igs  w i t h  a n d  w i t h o u t  p r e - t r e a t m e n t  of l y m p h  
node  ex t r ac t .  

103 P P D - n e g a t i v e  gu inea-p igs  a v e r a g i n g  500 g, were  
d iv ided  in to  3 g roups :  one  g roup  rece ived  BCG vacc ine  
w i t h  p r e - t r e a t m e n t  w i t h  l y m p h  node  e x t r a c t ;  t h e  second  
g roup  BCG vacc ine  w i t h  p r e - t r e a t m e n t  w i t h  k i d n e y  ex- 
t r ac t ,  a n d  t h e  t h i r d  g roup  BCG vacc ine  a n d  saline.  E a c h  
a n i m a l  was  g iven  t h e  BCG vacc ine  i.e., 0.1 m g  in 0.05 ml  
w a t e r  so lu t ion .  T h e  a n i m a l s  of t h e  g roup  t r e a t e d  w i t h  
BCG a n d  l y m p h  node  or  k i d n e y  e x t r a c t  were  g iven  2 m l  
of a 2 g/100 ml  aqueous  so lu t ion  of t he se  e x t r a c t s / k g  b o d y  
weight ,  i .m. eve ry  6 h,  s t a r t i n g  12 h before  a n d  c o n t i n u i n g  
for  7 days  a f t e r  t h e  a d m i n i s t r a t i o n  of BC G  vaccine .  Sal ine  
was  s u b s t i t u t e d  for  t he  e x t r a c t s  in  one  of t h e  con t ro l  
groups .  All a n i m a l s  were  P P D - t e s t e d  6 weeks  a f t e r  t h e  
a d m i n i s t r a t i o n  of BCG vacc ine  a n d  t he  resu l t s  c o m p a r e d  

in t h e  3 groups.  M a n t o u x  i.c. m e t h o d  was  used  for  P P D -  
t e s t i n g  (0.005 m g  P P D / d o s e ) .  T h e  t e s t  was  r ead  48 h 
l a t e r  a n d  was cons ide red  pos i t ive  if b o t h  e r y t h e m a  a n d  
a n  i n d u r a t i o n ,  of no t  less t h a n  5 m m  in  d i ame te r ,  were 
p resen t .  

E i g h t  t u b e r c u l i n  pos i t ive  a n i m a l s  were g iven  a week-  
t r e a t m e n t  w i t h  l y m p h  node  ex t r ac t ,  as i n d i c a t e d  above .  
A t  t h e  end  of t h i s  t r e a t m e n t ,  t h e  P P D - t e s t  was  r epea ted .  

Of t h e  50 gu inea-p igs  used  for  t e s t i n g  t h e  effect  of 
l y m p h  node  e x t r a c t  on  d i p h t h e r i a  i m m u n i z a t i o n ,  2 d ied  
in t h e  course  of t he  e x p e r i m e n t ;  17 (77.5%) of t h e  22 
a n i m a l s  g iven  d i p h t h e r i a  t o x o i d  a n d  sa l ine  b e c a m e  Sch ick  
nega t ive ,  a n d  5 (22.5 %) r e m a i n e d  Sch ick  posi t ive .  T w e n t y  
(72%) of t h e  26 a n i m a l s  g iven  d i p h t h e r i a  t o x o i d  w i t h  pre-  
t r e a t m e n t  w i t h  l y m p h  node  e x t r a c t  r e m a i n e d  Sch ick  
pos i t ive  a n d  on ly  6 (28%) b e c a m e  Sch ick  n e g a t i v e  
(Tab le  I). 

39 (73%) of 53 gu inea-p igs  g iven  BCG a n d  l y m p h  n o d e  
e x t r a c t  r e m a i n e d  t u b e r c u l i n - n e g a t i v e ;  12 ( 22.5 %)  b e c a m e  
tube rcu l i n -pos i t i ve ,  a n d  2 d ied  d u r i n g  t h e  e x p e r i m e n t .  
12 (48%) of 25 gu inea-p igs  w h i c h  rece ived  BCG a n d  
k i d n e y  e x t r a c t  r e m a i n e d  t u b e r c u l i n - n e g a t i v e ,  a n d  13 
(52%) b e c a m e  tube rcu l i n -pos i t i ve .  Of t h e  25 gu inea-p igs  
wh ich  rece ived  BCG vacc ine  a n d  sa l ine  4 (16%) r e m a i n e d  
t u b e r c u l i n - n e g a t i v e  a n d  21 (84%) b e c a m e  t u b e r c u l i n -  
pos i t ive  (Table  I I ) .  

All of t h e  8 t u b e r c u l i n - p o s i t i v e  gu inea-p igs  w h i c h  
rece ived  a week  t r e a t m e n t  w i t h  l y m p h  node  ex t r ac t ,  
r e m a i n e d  t u b e r c u l i n - p o s i t i v e  fo l lowing t h i s  t r e a t m e n t ,  
i n d i c a t i n g  t h a t  l y m p h o i d  e x t r a c t  h a d  no  ef fec t  on  t h e  
a l r e a d y - d e v e l o p e d  h y p e r s e n s i t i v i t y  (Tab le  I I I ) .  

Discussion.  W'e prev ious ly  h a d  s h o w n  a n  i n h i b i t i o n  of 
i nduced  s e r u m  s ickness  b y  b o v i n e  l y m p h  node  e x t r a c t  4. 
A n  i n h i b i t o r y  effect  on  d i p h t h e r i a  i m m u n i z a t i o n  a n d  on  

Table I. Effect of lymph node extract on diphtheria immunization 
in guinea-pigs 

Animals Sehiek- Schick- 
positive negative 

Diphtheria toxoid and 20 6 
lymph node extract 

Diphtheria toxoid and 5 17 
Saline 

Table II. Effect of lymph node extract on BCG-induced hyper- 
sensitivity in guinea-pigs 

Animals PPD- PPD- 
negative positive 

BCG and 39 12 
lymph node extract 

BCG and 4 11 
Saline 

BCG and 12 13 
kidney extract 

4 N. RADOIU, R. W. LONG, G. DUBOSF, J. VAzQuEz and P. L. WoLF 
J. Retic. Soc. 2, 199 (1965). 
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BCG induced delayed hypersensitivity has now been 
demonstrated. Although other authors have demonstrated 
immunological paralysisb, 6 of the 'protein overloading' 
type 7, it is unlikely that  the inhibitory effect of the 
lymphoid extract  is of that  nature because far less protein 
20-30 mg/day was used. In addition, it was pointed out 
in our earlier work that  in the control animals when beef 
kidney extract  was substituted for lymph node extract  in 
the same amount,  no inhibitory effect on serum sickness 
or anaphylactic shock could be demonstrated. 

The interference of lymphoid tissue with antibody 
formation could conceivably be the result of a non- 
specific neutralization of antigens, by a cellular component 
(s) of the lymphopoietic tissue, before they reach the anti- 
body cells. 

This study tends to confirm our hypothesis that  
lymphoid tissue might represent a target  organ in a 
hypothalamis-anterior pituitary-adrenal corticaMympho- 
poietic system which would be responsible for the 
organism's reaction to stress. I t  is conceivable that  one 

Table III. Tuberculin skin test in PPD-positive guinea-pigs after a 
7-day treatment with lymph node extract (LNE) 

might be able to isolate from lymphoid tissue a substance 
or substances with the therapeutic effects of corticos- 
teroids and, hopefully, without the unfavourable side 
effects of these hormones, which could be used in the 
t reatment  of hypersensitivity states, 'collagen' diseases 
and prevention of homograft  rejection 8,'. 

Zusammenfassung. Dank einer neuen Anwendung yon 
Lymphknotenextrakten (statt RSntgenextrakten,  Corti- 
costeroiden, Anti lymphozytenserum usw.) wird eine er- 
hebliche Reduktion der immunologischen Reaktion er- 
zielt, wenn die Tiere mit diesen Ext rakten  vorbehandelt  
und gleichzeitig mit  Antigenen behandelt werden. 
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Animals PPD-positive 

Before treatment After treatment 
with LNE with LNE 

1 + + 
2 + + 
3 + + 
4 + + 
5 + + 
6 + + 
7 + 4- 
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O s s e a l  C h a n g e s  i n  M i c e  F o l l o w i n g  N e o n a t a l  T h y r n e c t o m y  

The decisive role of the thymus in the development of 
immunological competence is generally accepted. Mice 
thymectomized immediately after birth develop a depres- 
sion of immunological capacity and, within several weeks, 
a wasting syndrome. This condition is characterized by a 
rapid weight loss, lethargy, ruffled fur, hunched posture, 
diarrhoea and death. Necropsy reveals characteristic 
atrophic changes in the spleen and lymphoid system l& 
Animals suffering from the wasting syndrome show a 
general retardation of development. The present com- 
munication discusses the nature of the osseal changes 
associated with this condition. 

Materials and methods. Our experiments were performed 
on inbred CsH mice. The animals were thymectomized 
within the first 24 h after delivery. The control littermates 
were sham-operated. Evidence for the wasting syndrome, 
other than the clinical symptoms, included the decline in 
body weight and the low absolute lymphocyte count. 

Radiographs of 10 animals with the wasting syndrome 
and 10 control mice were taken during the 6th-7th post- 
operative weeks. The animals were then sacrificed and 
dissected. Successful thymectomy and atrophy of the 
spleen were confirmed macroscopically and by histology. 

The distal ends of the femora were chosen for histo- 
logical study. 4% formalin fixative, decalcification paraffin 
embedding and hematoxylin-eosin staining were used. 

Results and discussion. In the radiographs, great differ- 
ences between the control (a) and thymectomized (b) 
mice were observed. These appeared to be particularly 
significant in the long bones. Loss of bone minerals or 
bone atrophy was also remarkable (Figure 1). 

The normal structure can be seen in microscopic sections 
from the control group. The structure and thickness of the 
articular cartilage are normal. The epiphyseal plate shows 
continuous endochondral ossification (Figure 2). Similar 
histological sections from the bones of the thymectomized 
mice show remarkable phenomena. In the distal epiphyses, 
there are only 2-3 irregular, very thin fragments of osseal 
trabeculae. The cartilaginous surface is thin and fibrous 
and irregular in structure, The epiphyseal plates show 
minimal or no sign of ossification (Figure 3). 

1 j.  F. A. P. MILLER, Lancet 2, 748 (1961). 
i j .  F. A. P. MILLER, Proc. R. Soc. B 156, 415 (1962). 


