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Table I: Degree of immunity against diphtheria 

[EXPERIENTIA VOL. XIV]I] 

Arithmetic mean of A.U. 
Mean of log. A.U, 
Geometric mean of A.U. 
Difference between 
samples 

One stimulans m e t h o d  Two stimulans m e t h o d  Toxic challe~ge m e t h o d  

Di-Te I Di-Te-Per 

3-44 3-064 
3.4856 ± 0.242 0.3714 ± 0.372 

3.05 2-35 

0.5 > P > 0.4 

Di-Te Di-Te-Per 

4.47 6-38 [ 1/100 
0-620 ± 0.101 0,8086 ± 0-104[ 1/200 

4.17 6.41 

P < 0-001 

Dilution 
Di-Te Total 

death 

1/20 
19/20 

Di-Te - Per 
Total death 

i/20 
19/2o 

Table II: Degree of immunity against tetanus 

One stimnlans m e t h o d  Two stimnlans m e t h o d  Toxic challenge m e t h o d  

Di-Te Di-Te-Per Di-Te-Per Total death 

Arithmetic mean of A.U. 
Mean of log. A.U. 
Geometric mean of A.U. 
Difference between 
samples 

2.57 2.66 
0-10 ± 0-661 0-1616 ± 0.86~ 

1.251 0.689 

0-5 > P > 0 . 4  

Di-Te 

18.82 17-34 
1-2066 ± 0.169[ 1.157 -~ 0.199 

I 

16.10 [ 14.30 

0.5 <2 P > 0.4 

Dilution Total death 

V5o 0f20 
1/100 8/20 

0/20 
8/20 

The  per tussis  vacc ine  w i t h  add i t ion  of a l u m i n i u m  
phospha t e  and d iph the r i a  and t e t anus  toxo ids  p roved  
s igni f icant ly  be t t e r  t h a n  the  per tuss is  f luid vacc ine  
(0.01 > P > 0.001). In  addi t ional  experiments,  the same 
vacc ine  b a t c h  to which  on ly  a t u m i n i u m  phospha t e  was 
added  p roved  also be t t e r  t h a n  the  fluid vaccine.  

Conclusion.-- Laboratory tes ts  of a combined  diph-  
the r i a - t e t anus -pe r tuss i s  p r e p a r a t i o n  consis t ing of 30 LI  
of pur i f ied  d iph the r i a  toxo id  m i x e d  wi th  10 Lf  of puri-  
f ied t e t an us  toxo id  and  20,000 mil l ions  of  H, pertussis 
germs,  adsorbed  on 10 mg  of a l u m i n i u m  phospha te ,  
showed t h a t  the  compos i t ion  of the  p r epa ra t i on  was well  
ba lanced  and  t h a t  eff icient  i m m u n i t y  was confer red  a t  
t he  same  t ime  aga ins t  d iph ther ia ,  t e t anus  and  whooping-  
cough.  

dckno~ledgemenL--The author is indebted to J. BENKOVI~, LJ. 
MAYDIE, N. K6HLER, and N. ~KARICA for their help in this work, 

D. IKI6 

Institute [or the Control and Research o/ 7mmunobio- 
logical Substances, Zagreb (Yugoslavia), J u l y  9, 7957. 

Zusammen[assung 

In  L a b o r a t o r i u m s u n t e r s u c h u n g c n  wurde  dcr  gegen-  
sei t ige Einf luss  tier e inzelnen K o m p o n e n t e n  des auf  
G r a n d  pur i f iz ie r te r  A n a t o x i n e  zube re i t e t en  und  auf  
A l u m i n i n m p h o s p h a t  adsorb ie r t en  Mischimpfs tof fes  ge- 
gen  Diph the r i e ,  T e t a n u s  und  Per tuss is  fes tgestel l t .  

Pyridoxin and the Acute Toxici ty  of Isoniazid 
and Other Acid Hydrazides in Guinea Pigs  1 

In  an  ear l ier  c o m m u n i c a t i o n  f rom this  l abora tory% 
it  was d e m o n s t r a t e d  t h a t  the  acu te  t o x i c i t y  p roduced  in 

1 The authors are indebted to J. R. Geigy S.A,, Basle, for the 
preparation of the acid hydrazides studied. 

2 M. O. TIRUNARAY'ANAN and }V. A. VISCtlER, Exper. 12, 291 
0956). 

gu inea  pigs wi th  acid hydraz ides  is d i f f e ren t  f rom t h a t  
of free hydraz ine  compounds .  I t  was fu r the r  shown tha t  
the  t ox i c i t y  of the  acid hydraz ides  a lone r e sponded  to 
t i le  admin i s t r a t i on  of pyr idoxin .  I soniaz id  and  cyan-  
acet ic  acid hydraz ide  were ti le two  substances  inves t iga t -  
ed in t h a t  s tudy,  and this  ar t ic le  represents  the  resul ts  of 
fu r the r  e x p e r i m e n t a t i o n  wi th  the  hydraz ides  of pyr id ine  
carboxyl ic ,  benzoic  and acet ic  acids. 

The  m e t h o d s  used h a v e  been  descr ibed  ear t ier  2. A 
to t a l  of 273 guinea  pigs were used in this expe r imen t .  
All compounds ,  d issolved in water ,  were  admin i s t e red  
by  in t r ape r i t onea l  in ject ion.  Pyr idox in ,  when  given,  was 
in jec ted  i m m e d i a t e l y  before  b y  the  same  route .  The  
an imals  were  t h e n  obse rved  for a per iod of 20 h for signs 
of t o x i c i t y  and  the  su rv iva l  t i m e  no ted .  

The  resul ts  of these  e x p e r i m e n t s  show t h a t  the  cent ra l  
s t i m u l a t o r y  ac t ion  of isoniazid could  also be p roduced  
by  o the r  acid hydraz ides  whe the r  t h e y  are  de r i ved  f rom 
a pyr id ine  ca rboxy l i c  acid, benzoic  acid, or  an  a l ipha t ic  
ca rboxy l i c  acid,  such  as acet ic  acid, a l t hough  t h e  degree 
of t o x i c i t y  of these c o m p o u n d s  was var iab le .  

F r o m  the  resul t s  p re sen ted  in Tab l e  I,  i t  is seen t h a t  
py r idox in  exe r t ed  a p r o t e c t i v e  effect  aga ins t  the  toxi -  
c i t y  of all  t he  hydraz ides  s tudied .  I t  seems, therefore ,  
t h a t  the re  exis ts  no specific m e t a b o l i t e - a n t i m e t a b o l i t e  
re la t ionsh ip  be tween  py r idox in  and i soniaz id  alone. 
The  poss ib i l i ty  was considered t h a t  p y r i d o x i n  s imply  
exer t s  i ts  effect  b y  fo rming  ~ h y d r a z o n e  which  m a y  be 
excre ted ,  as pos tu l a t ed  b y  BIEHL et aI. 3. In  order  to  in- 
ve s t i ga t e  th is  p roblem,  e thy l idene- i son iaz id  represent-  
ing the  h y d r a z o n e  of isoniazid and ace ta ldehyde ,  was 
s tud ied  for i ts  tox ic i ty .  This  subs tance ,  i t  was presumed,  
c a n n o t  chemica l ly  i n t e r a c t  with_ p y r i d o x a l  as the  free 
end of  the  h y d r a z i n e  g roup  is bound .  Resu l t s  indica te  
t h a t  e thy l idene- i son iaz id  was less tox ic  t h a n  isoniazid, 
and on ly  a t  h igher  doses p r o d u c e d  s y m p t o m s  of toxic i ty ,  
which  were modi f ied  by  pyr idox in .  I t  is possible t ha t  
e thy l idene- i son iaz id  was hyd ro lysed  wi th in  t he  body  
to yield free isoniazid,  which t h e n  p roduced  the  tox ic  
effect.  

3 j .  p. BIEHL and R. W. VILTER, Prec. Soc. exp. Biol. Med. 85, 
389 (1954). 
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Table II 
I~ ritro Tubercuh~static Activity uf Acid llydrazides 

I soniazid 
Nicotinic ;reid hydrazidu 
Picolinic acid hydrazide 
l'~enzoic acid hydrazide 
Acetic acid hydrazide 
l:.th ylidenc-isoni;tzid 
iso-Nicotinic acid. 
iso-Nicotinamide 

Minimal inhibitory 
c, mrentration*, ~)/ml 

1 lq7 P.v 
l l :~TRv i sot t iaz ide-  

I tsist ~ It 

0.I ?- ! 0 0  
~. 100 y- 100 

I0 L~ 100 
~- 1o0 7. 1o0 
. 100 7:- 100 

0.1 7~- 100 
"- 100 7" 1 0 0  
. 10o ; ,  100 

Minimal inhibitory rtmceutration det(,rlllilw(I ill YOI|IIIiIIIS meditfm 
after three wet,k~ ittcttbatiott at 37"C 

Resul ts  p resen ted  in "l'al)le I I show thi t t ,  a m o n g  the  
subs t ances  tes ted ,  on ly  picol inic  acid h y d r a z i d e  a n d  
e thy l idene- i son iaz id  had  a n t i t u b e r c u h m s  a c t i v i t y  com-  
pa rab le  to t h a t  of isoniazid,  t hey  were alst) ine f fec t ive  
aga ins t  i son iaz id - res i s t an t  t ube rc l e  bacilli .  

F r o m  the  resu l t s  of these  e x p e r i m e n t s ,  i t  c an  be 
conc luded  t h a t  the  acu t e  t ox i c i ty  of i soniazid  is n o t  
specific its i t  is p roduced  by  o t h e r  acid h y d r a z i d e s ;  the  
acu te  tox ic i ty  of all acid h y d r a z i d e s  s tud ied  is modi f ied  
b y  py r idox in ;  e thy l idenc- i son iaz id ,  as art i soniaz id-  
hydrazone ,  has  d imin i shed  tox ic i ty  c o m p a r a b l e  to  a 
c o m b i n a t i t m  (if pyr i th)xin  and  i soniaz id ;  a n d  t he  a n t i -  
t ube rcuh )us  ac t iv i ty  t)f the  acid h y d r a z i d e s  ant i  t he i r  
toxic  effects are p roduced  by  two d i f f e ren t  m e c h a n i s m s .  

M. O. 'I'H¢ONARA'~'ANAN* a n d  
\V ,  A ,  VISCIII ' . 'R* 

Schweizerisches Forschungsinstitut /ftr "ruberkulose, 
Davos-Platz, September 9, 1t357. 

Zusamnten/asst . tg 

Die Au to ren  k o n n i e n  nachweisen ,  dass  I soniaz id  und  
Si iurehydr : tz ide  (lie gleichen tox i schen  S y m p t o m e  ve ru r -  
sltchen, l )yr idoxin  zeigt e ine sch i i t zende  \V i rkung  gegen  
(lie Toxizitii.t a l ler  S i iu rehydraz idc .  F e r n e r  k o n n t e  n a c h -  
gewiesen werden,  dass  die an t i tuberku l~ ise  Aktivi t i i . t  t ier 
S i iu rehydraz ide  und  ihre  Toxiz i t i i t  v e r s c h i e d e n e n  
\Virku] lgsmechanisnte] t  angehi i ren .  

* Present address: c/o .], R. Getty S,A., E, asel, 

O p s o n i c  A c t i v i t y  o f  P r o p e r d i n  

I t  has  been r ecen t ly  sugges ted  t h a t  p roperd in ,  a pro-  
tein p re sen t  in the  se rum of n o r m a l  mamnla l s ,  is i n v o l v e d  
in the  m e c h a n i s m  of tile n a t u r a l  i m m u n i t y  a g a i n s t  in- 
fect i tms (I.AN DV and  I)1LI.I':M I,;R) 7. I I1 fact,  th i s  s u b s t a n c e  
possesses it m a r k e d  bac te r ic ida l  ac t ion  on ( ; r a m - n e g a t i v e  
bac t e r i a  and  is able  to ])rothlce .'rise c o m p l e t e  i t lact iv: t -  
t ion of severa] types  of | ) a thogen ic  viruses.  Modif ic : t t ions  
of tile p rope rd in  c o n t e n t  ()f the  sera  h a v e  been  r e p o r t e d  
to occur  ill several  pa thoh)g ica l  colldit iot ts  (I:RANK el al. ~-, 

I M. ].A~D'r and ].. IhLLv.m,:J~, .]. exp, Mod. 104, :|~:3 (1956). 
2 |,;. ]"I,tANK, .], |'~INI,:, ;Lilt] 1.. PlLI.EMEI~ Pr[)(!. ~oc.  ( 'xp,  |~ioL~ 

N.V. s,'~, '2~:1 (1:~.55). 


