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The effects  of prolonged (for 21 days) admin is t ra t ion  of excess ive  doses of v i tamin  C (4 ml 
of a 5% solution daily) on cer ta in  of the mos t  important  mechan i sms  of natural  immunity  
were  studied in expe r imen t s  on rabbi t s .  After  7 days there  was a s ignif icant  dec r ea se  in 
the total  bac te r ic ida l  ac t iv i ty  of the an ima l s '  blood s e r u m ,  a dec rea se  in its content of p r o -  
perdin  and l y s o z y m e ,  and sha rp  inhibition of the phagocytic  act ivi ty  of the pe r iphe ra l  blood 
leukocytes .  By the end of the per iod of admin is t ra t ion  of the excess  a sco rb i c  acid to the 
animals  the above p a r a m e t e r s  of na tura l  immunity  had re tu rned  to no rma l  except  the phago-  
cytos is .  It is concluded that  admin is t ra t ion  of mas s ive  doses of v i tamin  C could have un- 
favorable  effects  during outbreaks  of infectious d i seases  o r  immedia t e ly  before  them.  

During recen t  yea r s  authori ta t ive sc ien t i s t s  have ins is tent ly  advocated the taking of excess ive  doses 
of v i tamin C as a nonspecif ic  prophylact ic  measu re  against  infectious d i s e a s e s ,  e spec ia l ly  acute r e s p i r a -  
t o ry  infections. Some of them [8, 9] r e c o m m e n d  the daily adminis t ra t ion  of 5-10 g a sco rb ic  acid for  this 
purpose.  

Meanwhile the effect  of prolonged admin is t ra t ion  of mass ive  doses  of v i tamin C on the r e s i s t a n c e  of 
the body to infection and on individual immunologic mechan i sms  has not yet been studied expe r imen ta l ly  to 
any signif icant  degree .  Only a few con t rad ic to ry  a r t i c l e s  can be found on this subject  in the l i t e r a tu re  [1-4, 
6, 7]. 

The object  of this invest igat ion was to make an exper imen ta l  ana lys is  of the action of  l a rge  doses  of 
v i tamin  C, admin i s t e r ed  over  a long per iod of t ime ,  on ce r ta in  of the more  impor tan t  mechan i sms  of natu-  
ra l  immunity.  

E X P E R I M E N T A L  M E T H O D  

Exper imen t s  were  c a r r i e d  out on 25 ch inchi l la rabbi t s  weighing 3-3.5 kg. Daily for  21 days the ex -  
pe r imenta l  an imals  r ece ived  intravenous injections of 4 ml of a 5% solution of v i tamin  C. Control  rabbi ts  
r ece ived  4 ml physiological  sal ine by intravenous injection daily for  the same  period.  The dynamics  of the 
following immunologic  p a r a m e t e r s  was studied s e p a r a t e l y  in each  animal:  the total  bac te r ic ida l  and lyt ic  
act iv i ty  of the blood s e r u m ,  the p roperd in  concentra t ion in the blood s e r u m ,  and phagocytosis  by p e r i p h e r a l -  
blood neutrophi ls .  Blood for  invest igat ion was taken before  and 7, 14, 21 and 28 days a f te r  admin is t ra t ion  
of v i tamin  C. 

The bac te r ic ida l  ac t iv i ty  of the blood s e r u m  (as exhibited against  Staphylococcus .aureus) was e s t i m a -  
ted f r o m  resu l t s  obtained by a modified P i l l e m e r ' s  method; the s e r u m  properd in  content was de te rmined  by 
the zymosan  method in the modificat ion of Mashkov and Mikhailova; the s e r u m  lysozyme  concentrat ion was 
calculated by the method of Kagramanova  and E r m o l ' e v a ;  the phagocytic act ivi ty  of the neutrophils  (using 
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TABLE 1. Dynamics of Pa rame te r s  of Natural Immunity in Rabbits 
during Administrat ion of Massive Doses of Vitamin C (M �9 m) 

No. of Before After After After After 
Parameter studied rab- adminis. 17 days t14 days 21 days 28 days 

bits admlnis, adminis, adminis, adminis. 

Bactericidal index of blood 
serum 20 

Lyric ictivity of blood 
serum t 1 

Serum properdin 
concdntratlon 9 

Percentage of neutrophils en- 
gagea m pnagacytosis t6 

No. of bacteria ingestedby 
one leukocyte 16 

i,7+-0,3 

14___I ,9 

~,0__+0,3 

54___0,5 

2,8---0, 1 

3,3+-0,3 
P<O,O01 

9.0_+1,0  
P<0,05 

3,1---_0,4 
P<O,01 

40+I ,6 
P<0,001 

12.1___0,1 
t P < 0 . 0 0 1  

4,8• 

12• 

2,6• 
P<O,01 

34+I ,6 
[P<0,00 

3,8+-~ 
[P<O,O0 

6,0-+-0,5 6,6• 

14'__.2,2 16+__2,3 

3,7~0,4514,8+0,4 

42, 1,2 t 54-+-0,6 P<-6,001 t 
2 1+_0 0s12 s_+0 1 
i <000, t 

Staphylococcus aureus as the test  organism) was studied by the usual method and both the percentage of 
cells phagocytosed and the mean number  of microorgan isms  ingested by one leukocyte were calculated. 

The resul ts  were subjected to stat is t ical  analysis (using Student's tables). 

EXPERIMENTAL RESULTS 

The results (Table i) show that administration of massive doses of ascorbic acid very rapidly induces 
unfavorable changes in the state of the mechanisms of natural immunity studied. For  instance, af ter  7 days 
all the pa ramete r s  studied were significantly (and as a rule,  considerably) below their  initial level.  Some 
of them continued to decline in the future,  to reach  a minimum after  14 days,  whereas  others (bactericidal 
and lytic activity of the serum) showed a tendency to re turn  to normal  in the la te r  s tages ,  or even to r i se  
slightly (not significantly) above the initial value. 

The depression of the phagocytic activity of the leukocytes was par t icu la r ly  pers is tent ,  for  it was ob- 
served  for  3 weeks, i.e., throughout the t ime that the animals received the vitamin. This is a par t icu lar ly  
interest ing fact in connection with the important role of phagocytosis in the body 's  fight against infection, 
especial ly  infection by the pathogenic cocc i  and bacilli .  

It would be a mistake not to allow for this possible adverse effect of prolonged administrat ion of ex-  
cessive doses of ascorbic  acid on immunity to vi ruses  also. Although properdin and, still more ,  lysozyme 
cannot be regarded as dominant fac tors  in the protection of the body against v i ruses ,  never theless  their  im-  
portance (especially that of properdin) in this respect  ought not to be ignored. 

The decrease  in the concentration of these protective proteins in the blood se rum (by almost  one-half  
in the case of properdin,  for  example,  on the 14th day of the experiment) may definitely weaken the natural 
immunity of the body to pathogenic v i ruses .  

So far  as the control animals are  concerned,  at no time of the investigation were any significant va r i -  
ations in the activity of the mechanisms of natural immunity studied observed in any of the animals.  

Administrat ion of known excessive doses of ascorbic  acid for  a long period thus leads to a more or  
less  considerable and prolonged inhibition of severa l  important react ions of natural immunity and this must 
be not only of theoret ical ,  but also of direct  pract ical  interest .  The resul ts  not only call into question the 
desirabil i ty of administrat ion of large doses of vitamin C at t imes before an expected outbreak of infectious 
diseases (such as acute r e sp i r a to ry  infections) or  even during epidemics themselves ,  but in the w r i t e r s '  
view they provide a sufficient basis for an even s t ronger  asser t ion  - that such nonspeeific ,prophylaxis,,  is 
actually dangerous.  

When these resul ts  are  examined f r o m  the general  theoret ical  point of view, the s imi la r i ty  between 
the dynamics of the responses  of the animal to massive doses of vitamin C and the general  principles of 
development of the adaptation syndrome cannot fail to be recognized:  the phase of c lear  depression of func- 
tions is followed by a stage of adaptation, when they gradual ly re turn  to normal .  Consequently, la rge  doses 
of the vitamin have an effect on the o rgan ism s imi lar  to that of s t r e s s .  
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Unfortunately little can yet be said about the intimate mechanisms of the effects now observed. To 
shed more light on them, special precise biochemical investigations are necessary.  By way of an hypothesis 
it can be postulated that an excessive concentration of ascorbic acid in the blood sharply intensifies the 
"slag-disposing" function of the serum ? globulins, one possible result  of which could be a decrease in the 
formation of nonspecffic protective proteins and opsonins. The possibil i ty of the production of vitamin-bind- 
ing antibodies under these conditions likewise cannot be ruled out, and this ultimately must lead to the same 
results as are observed at the height of the productive phase of immunogenesis following vaccination of man 
and animals [5]. 
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