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Interest in  the effect oi wasoii:tI variations in the diet of guiiiea 
p i p  upon their susceptiI)iIity t o  IncteriaI tosins led to an esteiisive 
study' of the nieta11oIisni o i  \.itaniiii .\ in these aninials. The re- 
sults iiitlicatetl tlie particil):itioii ( i i  some other factor or  factors in 
the incrcasetl variations i i i  su-i-cl:tiI)iIity \vhich occur during the 
Iviiiter moriths. I'uIiIis!ictI r ~ 1 1 o t - t ~ ~ ~  :' tlirectetl our attention to  vita- 
niin C'. 

The guinea Iiigs uced i i i  the cslicritiients \\.ere I red hy this l a lma-  
tory antl \veiglietl iron1 2.30 t o  280 gni. They had k e n  fed the 
routine \\.inter tliet : al ial i;t li:~!., oats. barley. commercial rahhit pel- 
lets, calhage. carrots atit1 niangcls. ant1 sodiiini chloride antl water 
ntJ libitunr. I)uring )lay, occasioiial suplieiiients of grass were fed. 

The atlretials o f  10 guiricn I)igs injected early in Decenilxr with a 
uniiorni lethal (lose o f  (Ii1)IitIieri:i tosin lvcre esaminetl for their 
vitamin c' content I)y the methotl of Bessey atid King.' One of 10 
similar animals ivhich hatI rcccivctl one-ha1 f tlie dose o i  toxin, antl 
one uninjccted control \\ere tlestro!-etl as each in tlie first group died. 
The average vitamin C conteiit of the atlreiials of the guinea pigs 
which hat1 died from the effects o f  tliphtlieria tosin \vas retlucetl to 
less than 15%. of that of the control animals. The change was iiiuch 
less in the atlreiials of the 10 ariinials tliat receivetl half the lethal 
close of toxin. 'The average amount of vitamin C \\as 85.5% of 
that of the normal controls. In iact ,  the ntlrenals of the 5 which 
were destroyed approximately 4S hours niter injection showetl an 
increase in the vitamin <. content, ant1 it \\as not until 24 hours 
later that a tliniinution Ixcame apparent. 

.\lthough the slightly higher vitaiiiin c' content of the atlreiials of 
the animals in the second groul) at  the entl of 48 hours might have 
!leeti due to errors of rantlom sampling. the possildity that the 
toxin, when not given in over\vhelming closes. stimulated the atl- 
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r e d s  to mobilize ascorbic acid seemed worth investigating. Ac- 
cordingly, the following May, a group of animals were injected 
with one-third of the lethal dose of toxin. Five additional unin- 
jected guinea pigs of the same weight, sex, and dietary history were 
used as controls. Four of the test animals were destroyed 24 hours 
after injection. There were marked subcutaneous edema and con- 
gestion at the site of injection but no gross changes in the adrenals. 
Chemical examination of these organs indicated that the average 
vitamin C content was 60% greater than that of the controls. A 

TABLE I. 
1 i tamin C Content of Adrenals of Guinea P i g s  Which Had Rerr i r rd  One-third of :I Lethal nose 

of Diphtherin T o x h  anil Wcre Sacrificed :it \’:iiious 1iiterr:ils. 

Sur- Vitamin C content of adrenals 
viral 

No. of  time, Max. Mia. Aver. 
animals lirs. mg. nig. mg. 

5 controls .070 ,012 .032*.006 
4 24 .077 .030 .051*.005 
4 48 .057 .047 .052+.00-0 
> 58 .069 .028 .0.52+.005 
4 72 ,064 .030 .0482.004 
4 144 .130 .081 .lli*.OO9 

Dcrintion of 
arrr;ige 
from 

Iiorni:il 
Gross p1iysic:il reactions to  toxin 

% Site  of injection Adrenals 

0 
+ G 1 2  ninrkcd edemi normal 
+G3.4 rrry marked edema slight congestion 
+M.8 ” ” ” 

SOl .2  ” ” ” congestion 
7 )  2 ,  

+2G9.5 hecrosis Iiorninl 

comparison of test animals sacrificetl 18 arid 58 hours after injection 
indicated a still further, although slight, increase in this factor. 
At 72 hours, however, the vitamin C hatl declined but hatl not 
reached the level present in  the control group. The 4 remaining 
test animals were killed on the sisth day. There was a reparative 
reaction around a central area of necrosis at the site of injection, 
and the adrenals presented a normal appearance. The average 
vitamin C content of the adrenals was 270% more than that of the 
control guinea pigs at the beginning of the experiment. 

These results were duplicated when guinea pigs iiijectetl intra- 
dernially with 3 skin-test (loses of diphtheria toxin were killed at 
daily intervals and their adrenals titrated for vitamin C. 




