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Res i s t ance  to in fec t ion  d e p e n d s  on suf f ic ient  and  b a l a n c e d  nut r i t ion .  
A m o n g  the  n u m e r o u s  fac tors  i nvo lved  v i t a m i n  A seems  to p l ay  an impor -  
t an t  role. 50 years  ago, Green  and  Mel lanby(1)  cal led  v i t amin  A the  "ant i -  
infec t ive  v i t amin" .  The  a im of t he  fo l lowing  r ev iew is to d i scuss  if th is  
t e rm  is i n d e e d  appropr i a t e .  

I. I n f l uence  o f  v i tamin  A de f i c i ency  

a) E f f e c t  on the m u c o s a l  pene t ra t ion  o f  i n f ec t i ve  organisms  

Both  in m a n  and  an ima l s  a def in i te  v i t a m i n  A def ic iency ,  cha rac te r i zed  
a m o n g  o ther  s y m p t o m s  b y  x e r o p h t h a l m i a ,  wil l  ]cad to an i nc r ea sed  sus- 
cep t ib i l i t y  to in fec t ions  wi th  va r ious  k i n d s  of in fec t ive  organisms ,  i.e. of 
bacter ia l ,  v i ra l  and  pa ras i t i c  or ig in  (2-5). Rats  wi th  a def in i te  v i t a m i n  A 
def ic iency ,  w h i c h  are  he ld  u n d e r  conven t iona l  condi t ions ,  i.e. in micro-  
b ia l ly  c o n t a m i n a t e d  env i ronmen t s ,  wil l  d ie  bec a us e  of infect ions .  When  
def ic ien t  ra t s  a re  reared,  however ,  in g e r m f r e e  condi t ions ,  t hey  wil l  sur-  
v ive  (6). 

The  a l t e ra t ion  of the  ep i the l ia l  cell  l aye r  of m uc os a l  sur faces  (7) facili- 
ta tes  the  p e n e t r a t i o n  of ge rms  w h i c h  are  the  c o m m o n  inhab i t an t s  of these  
areas.  F u r t h e r m o r e ,  the  local  i m m u n e  s y s t e m  m a y  also be i m p a i r e d  (8), so 
tha t  p e n e t r a t i o n  wi th  s u b s e q u e n t  in fec t ion  m a y  be p romoted .  

b) E f f e c t  on s y s t e m i c  de f ense  m e c h a n i s m s  

Vi tamin  A de f i c i ency  does  not  only  w e a k e n  local,  m u c o s a l  de fense  
m e c h a n i s m s ,  bu t  also in te r fe res  wi th  sys t emic  res is tance .  This  is docu-  
m e n t e d  b y  e x p e r i m e n t s  of Lassen  (9) who  s h o w e d  tha t  v i t a m i n  A def ic ien t  
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Table 1. Influence of a vitamin A free diet on body weight, spleen and thymus 
weight, and liver content of vitamin A (6 mice were used per group). 

Control mice Mice fed a 
vitamin A free diet 

Body weight (in g) 
Spleen weight (in mg) 
Thymus weight (in mg) 
Vitamin A content per g of liver (in I.U.) 

41.8 - 1.2 37.5 - 1.2 
99 • 9 105 -+ 15 
36 • 3 39 --+ 2 

1480 • 580 104 • 42 

ra ts  were  less r e s i s t an t  t han  n o r m a l  cont ro l s  to in fec t ion  wi th  S a l m o n e l l a  
not  only  w h e n  these  bac t e r i a  were  g iven  orally,  bu t  also w h e n  t hey  were  
in jec ted  s u b c u t a n e o u s l y ,  t h e r e b y  avo id ing  the  m u c o s a l  passage .  

I t  has  been  p o s t u l a t e d  (10) tha t  a d e r a n g e m e n t  of the  r e t i cu loendo the -  
l ial  s y s t e m  w o u l d  be  one  r ea son  for  th is  suscep t ib i l i ty .  An  exce l l en t  m o d e l  
for i nves t iga t ions  of the  func t ion  of this  m o n o n u c l e a r - p h a g o c y t i c  s y s t e m  
is r e p r e s e n t e d  b y  the  infec t ion  of the  m o u s e  wi th  v i ru l en t  ge rms  of 
Lis t e r ia  m o n o c y t o g e n e s .  T h e  mul t ip l i ca t i on  of these  bac te r i a  in  sp leen  
and  l iver  d u r i n g  the  f irst  few days  af ter  i n t r avenous  in fec t ion  m a i n l y  
d e p e n d s  on the  ac t iv i ty  of th is  cell  sy s t em ( l l ) .  

E x p e r i m e n t  1 

Male N M R I - m i c e  (Centra l  Ins t i t u t e  for L a b o r a t o r y  Animals ,  Hannover ,  
Fed .  Rep.  of G e r m a n y )  were  fed s ince  wean i ng  a v i t a m i n  A free d ie t  
(Vi tamin-A-Mangeldi~t ,  In t e rmas t ,  Soest ,  Fed.  Rep.  of Germany) .  Af te r  6 
m o n t h s  the  b o d y  we igh t  b e g a n  to dec rease  c o m p a r e d  wi th  n o r m a l  con t ro l  
mice  ( table 1) wh ich  were  fed a ba l anced  d ie t  (Basaldi~t ,  In t e rmas t ,  Soest ,  
Fed .  Rep.  of Germany) .  The  we igh t s  of the  l y m p h a t i c  organs,  sp leen  and  
thymus ,  were  no t  r e d u c e d  (table 1). The chemica l  ana lys i s  of the  l iver  
con ten t s  of v i t a m i n  A p e r f o r m e d  wi th  a d y e  reac t ion  or ig ina l ly  d e s c r i b e d  
b y  B u d o w s k i  and  B o n d i  (12) r evea led  a m a r k e d  r e d u c t i o n  in c o m p a r i s o n  
to n o r m a l  an ima l s  b u t  no c o m p l e t e  e x h a u s t i o n  ( table 1). 

This  v i t amin  A d e p r i v a t i o n  d id  no t  exe r t  any  in f luence  on the  mul t ip l i -  
ca t ion  of i n t r a v e n o u s l y  in j ec t ed  cells of L.  m o n o c j ,  t o g e n e s  (Serovar  4 b). 
A p p r o x i m a t e l y  equa l  n u m b e r s  of v iab le  bac te r i a  cou ld  be  i so la ted  f rom 
the  sp leens  of v i t a m i n  A d e p r i v e d  mice  and  con t ro l  an ima l s  (fig. 1). In  
ano the r  e x p e r i m e n t  the  n u m b e r s  of bac te r i a  were  d e t e r m i n e d  bo th  in 
sp leens  a n d  livers.  No s ign i f ican t  d i f fe rence  was  o b s e r v e d  b e t w e e n  bo th  
m o u s e  g roups  (13). 

There fo re  it can  be c o n c l u d e d  tha t  in sp i te  of a m a r k e d  r e d u c t i o n  of 
v i t amin  A values,  the  m o n o n u c l e a r - p h a g o c y t i c  s y s t e m  was  not  i m p a i r e d  
(13). 

The speci f ic  i m m u n e  s y s t e m  is l i kewise  said to be  af fec ted  by  vit- 
amin  A def ic iency.  In  hos t s  w i th  man i f e s t  de f i c i ency  s y m p t o m s  the  lym-  
pha t i c  cell  s y s t e m  is a t roph ic  (8) and  the  a n t i b o d y  p r o d u c t i o n  is dec reased .  
I t  has  been  ques t ioned ,  however ,  w h e t h e r  t he se  f ind ings  are d i rec t ly  
re la ted  to the  l ack  of v i t amin  A or are  r a the r  i nd i r ec t ly  caused  by  the  
c o n c o m i t a n t  p ro t e in  and  ca lor ie  u n d e r n u t r i t i o n  (14). 
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E x p e r i m e n t  2 

T h e  v i t a m i n  A d e p r i v e d  m i c e  ( t a b l e  1) a n d  n o r m a l  c o n t r o l  m i c e  w e r e  
i n j e c t e d  i n t r a p e r i t o n e a l l y  w i t h  4 x 10 8 s h e e p  e r y t h r o c y t e s .  O n  s e v e r a l  d a y s  

8. 

7- 

o .  
u~ 

~n 
o 

0 
t- 
O 

E 6 . 
0 

o 

0 
. , J  

5- 

2 3 6 
dO~S Cltt~r ~'n~ct~on 

Fig. 1. In f luence  of v i t amin  A depr iva t ion  on infec t ion  of m i c e  wi th  Listeria 
monocyfogenes (L.m.) �9 cont ro l  mice  fed a ba lanced  diet:  infec ted  wi th  2.5 • l03 
v iab le  cells of L.m. �9 mice  fed a v i t amin  A free diet  for 6 m o n t h s  before  infec t ion  

wi th  L.m. 
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t he r ea f t e r  the  n u m b e r s  of a n t i b o d y  p r o d u c i n g  cells  p e r  s p l e e n  w e r e  t e s t e d  
w i t h  t h e  p l a q u e - m e t h o d  of J e r n e  (15) a n d  a m o d i f i e d  p l a q u e  t e c h n i q u e  (16, 
17). B o t h  the  d i r ec t  p l a q u e  f o r m i n g  cells (DPFC)  ( r e p r e s e n t i n g  m a i n l y  t he  
1 9 S - a n t i b o d y  p r o d u c i n g  cells) a n d  t he  i n d i r e c t  p l a q u e  f o r m i n g  cells  
( IPFC)  ( r e p r e s e n t i n g  the  7 S - a n t i b o d y  p r o d u c i n g  cells) we re  f o u n d  in  
a p p r o x i m a t e l y  the  s a m e  n u m b e r s  i n  b o t h  m o u s e  g r o u p s  (fig. 2) (13). 

Th i s  d e m o n s t r a t e s  t ha t  a n t i b o d y  p r o d u c t i o n  is n o t  i m p a i r e d  if v i t a m i n  
A is o n l y  r e d u c e d  b u t  n o t  c o m p l e t e l y  lack ing .  

B o t h  r e su l t s  i n d i c a t e  t ha t  the  d e f e n c e  m e c h a n i s m s  of the  h o s t  are  n o t  
a p p r e c i a b l y  a l t e r ed  in  s u c h  a s ta te  of m a r g i n a l  v i t a m i n  A d e f i c i e n c y  w h i c h  
is s een  t o d a y  in  m a n y  d i f f e r en t  h u m a n  d i seases  (18-21), a n d  is m u c h  m o r e  
c o m m o n  t h a n  m a n i f e s t  d e f i c i e n c y  w h i c h  is e v e n  r a re ly  s e e n  in  pe op l e s  of 
d e v e l o p i n g  c o u n t r i e s  (22). 
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Fig. 2. Influence of vitamin A deprivation on the antibody production of mice 
against sheep erythrocytes (SE) as determined by the number  of direct plaque 
forming cells (DPFC) and indirect plaque forming cells (IPFC) per spleen. �9 control 
mice fed a balanced diet. A mice fed a vi tamin A free diet for 6 months before 
immunization. All mice were treated intraperitoneally (i.p.) with 4 x 10 a SE on day 0. 

Booster injection (B) of 4 x 108 SE i.p. on day 28. 
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II. I n f l u e n c e  o f  m a s s i v e  r e t a k e  o f  v i t amin  A 

T h e  f ac t  t h a t  a s e r i ous  v i t a m i n  A d e f i c i e n c y  wi l l  d a m a g e  t h e  n a t u r a l  
b a r r i e r  a g a i n s t  g e r m  p e n e t r a t i o n  d o e s  n o t  n e c e s s a r i l y  s u p p o r t  t h e  r e v e r s e  
c o n c l u s i o n  tha t  l a rge  d o s e s  of  v i t a m i n  A, g i v e n  a d d i t i o n a l l y  to  a d i e t  
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Fig. 3. Adjuvant  activity of vitamin A palmitate on antibody production of mice 
against sheep erythrocytes (SE) as determined by the number  of direct plaque 
forming cells (DPFC) and indirect plaque forming cells (IPFC) per spleen. �9 control 
mice treated intraperitoneally (i.p.) with 4 • 108 SE on day 0. Booster injection (B) of 
4 x 108 SE on day 28. @ additionally to primary immunization with SE treated i.p. 
with vi tamin A palmitate (4 x 7,500 I.U.) on days -3, -2, -1 and 0. [] additionally to 
primary immunizat ion with SE treated orally with vi tamin A palmitate (4 • 15,000 

I.U.) on days -3, -2, -1 and 0 (five to six mice were used per point). 
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c o n t a i n i n g  a l r e a d y  a d e q u a t e  a m o u n t s  of  v i t a m i n  A,  w i l l  f u r t h e r  s t r e n g t h e n  
t h e  m u c o s a l  l i ne  of  d e f e n c e .  

O t h e r  s y s t e m i c  d e f e n c e  m e c h a n i s m s  m a y ,  h o w e v e r ,  b e  i n f l u e n c e d  b y  
v i t a m i n  A t r e a t m e n t .  

F o r  e x a m p l e ,  v i t a m i n  A a c t i v a t e s  t h e  l y m p h a t i c  ce l l  s y s t e m  (23). F u r -  
t h e r m o r e  i t  is a n  i m m u n o l o g i c a l  a d j u v a n t ,  a t  l e a s t  c o n c e r n i n g  t h e  h u m o r a l  
i m m u n e  r e a c t i o n ,  i.e. t h e  a n t i b o d y  p r o d u c t i o n  (24). T h e  a d j u v a n t  a c t i v i t y  is  
f a i r ly  d e p e n d e n t  o n  t h e  p h a r m a c o l o g i c a l  f o r m  of  v i t a m i n  A. R e t i n o l  a n d  
r e t i n a l  s e e m  to  b e  t h e  m o s t  e f f e c t i v e  p r e p a r a t i o n s  (25). I n  m o s t  e x p e r i -  
m e n t s ,  r e p o r t e d  so far,  r e t i n y l - p a l m i t a t e  h a s  b e e n  a d m i n i s t e r e d  (26-28). 
I n d e e d ,  t h i s  p r e p a r a t i o n  s t i m u l a t e s  t h e  i m m u n e  r e a c t i o n  to  n o n - r e l a t e d  
a n t i g e n s  s u c h  as  s h e e p  e r y t h r o c y t e s  (29). 

E x p e r i m e n t  3 

T h e  n u m b e r s  of  a n t i b o d y  p r o d u c i n g  ce l l s  p e r  s p l e e n  a f t e r  i n t r a p e r i t o -  
n e a l  i n j e c t i o n  of 4 • 108 s h e e p  e r y t h r o c y t e s  in  n o r m a l  f e m a l e  m i c e  w e r e  
c o m p a r e d  w i t h  t h o s e  of m i c e  t r e a t e d  for  4 d a y s  b e f o r e  i m m u n i z a t i o n  w i t h  
r e t i n y l - p a l m i t a t e  ( A - V i c o t r a t  " a q u o s u m  ''| H e y l  u. Co. Ber l in ,  F e d .  Rep .  of 
G e r m a n y ) .  7,500 I .U.  of v i t a m i n  A w e r e  g i v e n  d a i l y  b y  t h e  i n t r a p e r i t o n e a l  
r o u t e  or  15,000 I .U. o r a l l y  b y  m e a n s  of a s t o m a c h  t u b e ,  r e s p e c t i v e l y .  
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Fig. 4. Adjuvant  activity of vi tamin A palmitate  on ant ibody product ion of mice 
against  sheep erythrocytes  (SE) as de termined by the serum ant ibody titers. �9 
control  mice treated intraperi toneal ly (i.p.) with 4 x 108 SE on day 0. Booster  
injection (B) of 4 • 108 SE on day 28. �9 addi t ional ly to pr imary immunizat ion with 
SE treated i.p. with vi tamin A palmitate  (4 x 7,500 I.U.) on days -3, -2, -1 and 0. 
[] addi t ional ly to pr imary immunizat ion with SE treated orally with vi tamin A 
palmitate  (4 x 15,000 I.U.) on days -3, -2, -1 and 0 (five to six mice were used per 

point). 
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I n  b o t h  c o n d i t i o n s  t he  n u m b e r s  of a n t i b o d y  p r o d u c i n g  cel ls  w e r e  
i n c r e a s e d  (fig. 3). I n  the  s e r u m  e l e v a t e d  a n t i b o d y  t i te rs  we re  f o u n d  (fig. 4), 
too. 

I n  c o m p a r i s o n  to o the r  i m m u n o l o g i c a l  a d j u v a n t s ,  s u c h  as k i l l ed  Borde -  
tella p e r t u s s i s  cells,  t he  a d v a n t a g e  of r e t i n y l - p a l m i t a t e  is t h a t  th i s  d r u g  is 
no t  o n l y  e f fec t ive  w h e n  g i v e n  p a r e n t e r a l l y  b u t  also o n  oral  a p p l i c a t i o n  (29). 

E x p e r i m e n t  4 

W h e n  i n s t e a d  of r e t i n y l - p a l m i t a t e  a n o t h e r  v i t a m i n  A p r e p a r a t i o n ,  i.e. 
r e t i ny l - ace t a t e  ( V i t a m i n  A-ace ta t ,  Merck ,  D a r m s t a d t ,  Fed .  Rep.  of Ger-  
m a n y )  was  a d m i n i s t e r e d ,  a n  a d j u v a n t  effect  was  o n l y  s e e n  in  ora l ly  t r e a t e d  
mice .  I n t r a p e r i t o n e a l  a p p l i c a t i o n  of th i s  p r e p a r a t i o n  w a s  n o t  e f fec t ive  
(fig. 5). 
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Fig. 5. Adjuvant  activity of vi tamin A acetate on antibody production of mice 
against sheep erythrocytes (SE) as determined by the number  of direct plaque 
forming cells (DPFC) and indirect plaque forming cells (IPFC) per spleen. O control 
mice treated intraperitoneally (i.p.) with 4 x 108 SE on day 0. Booster injection (B) of 
4 • 108 SE on day 26. �9 additionally to primary immunizat ion with SE treated i.p. 
with vi tamin A palmitate (4 x 7,500 I.U.) on days -3, -2, -1 and 0. [] additionally to 
primary immunizat ion with SE treated orally with vitamin A palmitate (4 • 15,000 

I.U.) on days -3, -2, -1 and 0 (five to six mice were used per point). 
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A prolongat ion  of the an t ibody  p roduc t ion  rather  than  an accelerat ion 
seems to be typical  for the ad juvant  activity of vi tamin A. 

It  has to be emphas ized  here that  all these results obtained,  ei ther  with 
ret inyl-palmitate or -acetate, were induced  by  ra ther  high doses of vi tamin 
A which  p roduced  even severe signs of hypervi taminosis .  Lower  doses, 
however,  were less effective. 

The reports  about  the effect of v i tamin A on cell-mediated, i.e. T- 
lymphocyte -media ted ,  i m m u n e  reactions are at present  contradictory.  In  
vi tamin A treated animals the survival of heterologous  skin t ransplants  
was reduced  (30-32). In  principle, this could be interpreted as an enhanced  
cell media ted  i m m u n e  react ion leading to an accelerated t ransplant  rejec- 
tion. Since autologous  skin t ransplants  were also rejected in hypervi t-  
aminot ic  animals, because  of defect  of neo-vascular isat ion of the trans- 
plant  (30), non- immunolog ica l  mechan i sms  may  in this part icular  case also 
account  for this effect. Retinoic acid seems to be a specific ad juvant  for 
induct ion  of cyto toxic  T- lymphocytes  but  not  a general  T- lymphocy te  
mi togen  or ad juvant  (33). On the other  hand  there  are reports  of in vi tro 
exper iments  indicat ing a decreased T- lymphocy te  activity of hypervi t-  
aminot ic  animals (28). 

An effect of vi tamin A on phagocytos is  also seems possible, since 
histologically hype r t rophy  of the ret iculoendothel ial  sys tem is seen (34). 
Fur thermore ,  the instabili ty of the lysosomal  membranes  (35) could poss- 
ibly facilitate the killing activity of the phagocyt ic  cells. But  a definite 
proof of such  an increased funct ion has not yet  been communica ted .  
Neither  the clearance rate of ant igen f rom the blood s t ream (36, 37) nor  the 
ant igen catabol ism within the cells (38) was altered in hyperv i taminot ic  
test  animals. 

Eventually,  it could be assumed  that  the f inding of C o h e n  and El ln  (37) 
of a pro longed  survival t ime of Lls t e r ia - in f ec t ed  animals  after t rea tment  
with vi tamin A may  have been due, at least partially, to an enhanced  
mac rophage  activity. 

For  test ing this possibility, the enumera t ion  of bacteria within the 
spleen dur ing the first few days after infection with a sublethal  dose of 
Lis ter ia  (11) seems more  convenient  than the recording of mortal i ty  rates 
after applicat ion of h igh infective doses. 

E x p e r i m e n t  5 

Each day on 4 consecut ive  days 14,000 I.U. of vi tamin A (Vitamin A- 
acetat, Merck, Darmstadt ,  Fed. Rep. of Germany)  were adminis tered  to 
each mouse  by  means  of a s tomach  tube. Thereafter,  these mice and 
unt rea ted  controls  were infected with 4.6 x 103 viable cells of L. m o n o c y t o -  
g e n e s  (serovar 4 b). The num ber s  of bacteria recovered from the spleen 
few days later were marked ly  reduced  in vi tamin A treated animals (fig. 6). 

Evidently,  the mult ipl icat ion of bacteria in the spleen had been effec- 
t ively reduced.  This f inding supplies s t rong evidence that  the mac rophage  
sys tem may  be s t imulated by  vi tamin A. 

The complemen t  sys tem may  be affected by vi tamin A as well, bu t  the 
results obtained so far do not  allow decisive conclusions.  In  vi tro the 
complemen t  activity was suppressed,  whereas  in v ivo  - after p ro longed  
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v i t a m i n  A a p p l i c a t i o n  - c o m p l e m e n t  l e v e l s  w e r e  i n c r e a s e d  at l ea s t  s o m e -  
t i m e s ,  in  m a n  (39) a n d  in  rats (40), b u t  n o t  in  g u i n e a  p i g s  (39). 

A l l  reports  m e n t i o n e d  so  far p o s s i b l y  a r g u e  for b e n e f i c i a l  c o n s e q u e n -  
c e s  o f  v i t a m i n  A t r e a t m e n t  o n  t h e  d e f e n c e  m e c h a n i s m s .  
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Fig. 6. Influence of vitamin A high dosage on infection of  mice  with Listeria 
monocytogenes (L .m. ) .  O control mice,  infected intravenously (i.v.) with 4.6 x 10 a 
viable cells of L.m. on day 0. �9 mice  which  had received orally 4 x 14,000 I.U. of 

vitamin A acetate before infection with L.m. 
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I n  s o m e  i n s t a n c e s  v i t a m i n  A m a y  have ,  h o w e v e r ,  a d v e r s e  c o n s e q u e n -  
ces .  T h e  in t er f eron  s y s t e m  is  i m p a i r e d .  A l t h o u g h  it is  g e n e r a l l y  a s s u m e d  
that  g l y c o p r o t e i n  s y n t h e s i s  is  i n c r e a s e d  b y  v i t a m i n  A (41), t h e  p r o d u c t i o n  
of  i n t er f eron  w h i c h  is a g l y c o p r o t e i n  s e e m s  to b e  r e d u c e d  (42). A n d  a l so  
the  in  v i t ro  ac t iv i ty  of i n t e r f e r o n  is b l o c k e d  (43). 

So ,  c o n c l u s i v e l y  o n e  c a n  say  that  a h i g h  d o s e  of  v i t a m i n  A m a y  i n d e e d  
h a v e  s o m e  i n f l u e n c e  o n  cer ta in  r e s i s t a n c e  m e c h a n i s m s .  Th i s  d o e s  n o t  
a l l o w  at th i s  t i m e ,  h o w e v e r ,  an e n t h u s i a s t i c  r e c o m m e n d a t i o n  of  th i s  vit-  
a m i n  for pract ica l  u s e  aga ins t  i n f e c t i o n s ,  b e c a u s e :  
- t h e  b e n e f i c i a l  e f f ec t  s e e m s  to  d e p e n d  on  t h e  p h a r m a c o l o g i c a l  f o r m  and 

r o u t e  of  ap p l i ca t ion ,  
- t h e  b e n e f i c i a l  e f f ec t s  are a c h i e v e d  o n l y  b y  h i g h  d o s e s  a p p r o a c h i n g  

h y p e r v i t a m i n o t i c  a m o u n t s ,  
- the  c o n s e q u e n c e s  of  h i g h  i n t a k e  of  v i t a m i n  A are d e t r i m e n t a l  for s o m e  

r e s i s t a n c e  m e c h a n i s m s .  

Summary 

i. Six months after feeding a vitamin A free diet the liver content of mice was 
markedly reduced hut not yet completely exhausted. These vitamin A deprived 
rniee were either immunized with sheep erythrocytes or infected with Listeria 
monoc~ogenes. In comparison to normal control mice no significant difference 
was observed. This indicates that neither the immune system nor the mononuclear- 
phagocytic system was involved. 

2. IV~ce treated with a high dose of vitamin A showed increased antibody 
produetion against sheep erythroeytes and also increased resistance against infec- 
tion with L. monoeytogenes. These experimental findings indicate a stimulatory 
effect on the immune system and the mononuclear phagocytic system. As a eonelu- 
sion it is deduced that the term "anti-infeetive vitamin" does not hold absolutely 
true for vitamin A, although certain anti-infective properties cannot be denied. 

Zusammenfassung 

i. Seehs Monate nach F~tterung einer Vitamin-A-freien Di~t em~es sieh der 
Gehalt an diesem Vitamin in der Leber yon M~usen als erheblich reduziert, wenn 
aueh n/cht als v611ig erseh6pft. Diese an Vitamin A verarmten M~use wurden 
entweder mit Schaferythrozyten irnmunisiert oder rnit Listeria monoe~ogenes 
infizierL Beim Vergleich mit Kontrollm~usen wurde kein signifikanter Untersehied 
beobaehtet. Das weist darauf hin, dab weder das Immunsystem noch das System 
der mononukle~ren Phagozyten betroffen wurde. 

2. M~use, die mit hohen Vitamin-A-Dosen behandelt wurden, zeigten eine 
erh6hte Antik6rperproduktion gegen Schaferythrozyten und auch eine verbesserte 
ResJstenzlage gegen~ber L.-monoeytogenes-lnfektionen. Diese Versuchsergeb- 
nisse weisen auf einen stimuherenden Effekt von Vitamin A auf das Immunsystem 
und das System der mononukle~ren Phagozyten hin. Zusammenfassend l~Bt sich 
sagen, dab der Ausdruek ,,antiinfektives Vitamin" nieht ganz auf Vitamin A zutrifft, 
wenn sieh auch gewisse infektionsverh~tende Eigensehaften nieht in Abrede stel- 
fen lassen. 
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