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L'influence de la surr6nalectomie figure dans le 
Tableau II .  

Discussion. 1 ° Les hormones corticotropes et surr6na- 
tiennes n ' on t  aucune influence inhibitrice sur le d61ai 
d 'appari t ion du bleu. La fixation de ce colorant parai t  
m~me meilleure lorsque l 'animal  a ~t6 trait6 par Cor- 
tine, cortisone ou A.C.T.H. 

Le Ph6nergan allonge le temps d'apparit ion. I1 est 
impossible de d6cider s'il s 'agit  d 'une neutralisation des 
effets de l 'histamine cutan~e lib6r~e par le chloroformc. 
L 'adminis t ra t ion dermique d 'histamine provoque en 
effet la fixation locale du bleu. Le salicytate de soude 
est l 'agent  qui retarde le plus le passage extravasculaire 
du colorant, m~me, semble-t-il, apr~s surr6nalectomie. 

2 ° Les r6sultats que nous a denn is  I'A.C.T.H. chez le 
rat sent  en discordance avec ceux not6s ant6rieurement 
chez le lapin. En  effet, les valeurs observ6es chez ce 
dernier animal inject6 de l 'hormone corticotrope pour le 
d61ai d 'appari t ion du bleu se divisent en deux groupes: 
des valeurs voisines de la normale d 'une part, des valcurs 
fortement prolong6es d 'autre part  (VAr~ CAUWEt~BERGE 
et LECOI~ITE, loc. OIL). 

Nous n 'avons observ~ chez les rats trait6s par A.C.T.H. 
que des valeurs voisines de la normale. Par centre, 
l 'emploi du salicylate de soude divise, chez le rat comme 
chez le lapin, les animaux en deux groupes: Fun ot~ les 
chiffres relev(~s sent  mod~.r6ment augment6s par rapport  
aux t6moins, l 'autre o/1 la coloration n 'appara l t  pas dans 
la peau irritate apr~s deux heures et plus, bien que le 
bleu soft pass~ dans le sang de l 'animal.  

Ces rafts sent  en accord avee les r6sultats de nos 
essais chez le rat  surr6nalectomis6, inject6 ou non de 
salicylate de soude par vole intrap6riton6ale, Ils cons- 
t i tuent ,  pensons-nous, la premiSre d6monstration cer- 
taine d 'une  action in rive du salicylate de soude qui ne 
soft pas d6termin~e par nne activation du syst5me 
hypophyso-surr6nalien. 

3 ° La surr6nalectomie fait disparaftre toute fixation 
locale du bleu. L 'administrat ion de Cortine /t fortes 
doses eorrige partiellement les e/lets de l 'ablat ion des 
glandes surr6nales. La fixation du bleu parMt done sous 
la d6pendance des hormones cortico-surr6naliennes. 

H. VAN CAUWENBERGE 
J.  LECOMTE et J. GOBLET 

Inslitut de clinique et de pathologie mddicales de 
l' Universitd et Fends nalional de la Recherche scienti/ique, 
Liege, le 3 ~uillet 1953. 

Summary  

(1)--In the rat, total  extracts of cortex, cortisone and 
A.C.T.H. do not  retard the fixation of a vital colorant 
at  the level of a cutaneous zone irritated by chloroform. 

(2)--Phenergan prolongs the delay in the appearance 
of the blue. 

(3)--Sodium salicylate selectively inhibits the in- 
f lammatory cutaneous action of chloroform, even after 
adrenalectomy. 

Interrelationship between Vitamin B ~ a n d  P a n t o -  
t h e n i c  Ac id  i n  the  M e t a b o l i s m  of " W i l d  " S t r a i n s  

of Escherichla eoll  

The absorption of v i tamin Bls by cells of Escherichia 
cell was demonstrated in 1951 by BURKrIOLDER t. The 

1 p. BURKIIOLDER, Science 114, 478 (1951). 

importance of this phenomenon in the etiology of 
Addisonian pernicious anemia, was emphasized by 
BURKHOLDER t and by HOFF-J6RGENSEN 2 and his co- 
workers in 1952. The effect of this absorption on the 
abil i ty of Escherichia coli to synthesize other members 
of the vi tamin B group has not  yet  been studied. 

The author 's  purpose in carrying out  this work was 
to s tudy the effect of v i tamin  Blz on the biosynthesis of 
other vi tamins  B in "wild"  strains of E. coli because of 
the importance of this dis turbance of the equi l ibr ium 
between B-group vitamins,  especially in the in tes t ina l  
synthesis of vitamins.  

In  these tests the medium described by BURKHOLDER a 
for the microbiological determinat ion of v i tamin  Btl was 
used as nut r ient  fluid. In  the first tests the following 
modification of this medium was used: 

Ammonium tar t rate  . . . . . . .  7 g 
Ammonium sulphate . . . . . .  3 g 
Dibasic potassium phosphate . 2 g 
Lactose . . . . . . . . . . . .  5 g 
Vitamin-free Casamino acids (Difco) 1 g 
Aqua dest. ad 1000 ml, pH adjusted to 6.5 

250 ml of this medium was pipetted into three ERLEN- 
XtEVER bottles and sterilised. Vitamin Bt2 was added to 
the bottles as follows: 

Bottle No. I, Vitamin B l ~ . . .  0-0 7 
Bottle No. 2, Vitamin B ~ a . . .  7.5 7 
Bottle No. 3, Vitamin B l s . . .  15.0 7 

All the bottles were inoculated with one drop of a 
fresh culture of a "wild" strain of E. cell, isolated from 
human  faeces. After 72 h incubat ion a t  37°C, the living 
ceils were harvested with a centrifuge at  5000 r.p.m. 

From the clear superna tan t  fluid the following mem- 
bers of vi tamin B group were determined:  Nicotinic 
acid, pantothenic acid, folio acid and biotin. The 
methods published in 1951 by the Association of Vita- 
min Chemist 's were used in all the assays. 

Folic acid was estimated using Streptococcus /aecalis 
as test organism, while the other vi tamins were assayed 
with Lactobacillus arabinosus 17-5 (Table I). 

The addition of 2 g of asparaginc, 0.2 g of sodium 
citrate, 0.1 g of potassium chloride, 0.2 g of magnesium 
sulphate and 50 mg of d/-tryptophane, and the subst i tu-  
tion of thc lactosc of the mcdium by glucose could not 
effect the synthcsis of pantothenic  acid when this 
strain of E. cell was used in the experiments.  

The synthesis of the above-mentioned members of 
the vi tamin B group was not  influenced by the addit ion 
of vi tamin B18 to the growth media. The synthesis of 
pantothenic acid was first discovered in a medium in 
which the growth conditions for E. cell were consider- 
ably better. The medium used by the author  was tha t  
proposed in 1951 by BURKttOLDER ~1 as mentioned above. 

In  the first tests, 20 ml of this medium was pipetted 
into four test tubes. The addit ion of v i tamin  BI~ was as 
follows: Tube No. 1, 0.0 7 : Tube No. 2, 0.5 7 : Tube No. 
3, 1.0 F : Tube No. 4, 1,5 7. 

The test proceeded as above and after 72 h'  growth 
the cells were centrifugated off and the pantothenie  acid 
content  of the superna tan t  fluid was determined. 

t p. I]URKItOLDER, Arch. Biochem. Biophysic. 39, 822 (1952). 
I E. HOVV-J6aoEt¢SEN, A. P. S•ouav, and J. GAD ANDEnS~N, 

Nord. Med. ~8, 1754 (1952). 
a p. BURKIIOLDER, Science 111, 459 (1951). 
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Table I Results 

Bot t teNo.  i . . . 
Bot t leNo.  2 . . . 
Bottle No. 3 . . . 

Vitamin B 1 ~ in y 
per ml of medium 

0"00 
0"03 
0"06 

Nicotinic acid 

0.06 
0.06 
0.05 

Synthesized vitamins in y per ml of medium 

Pantothenic acid Folio acid 

n o n e  

n o n e  

n o n e  

0,005 
0.005 
0.005 

Biotin 

0.0008 
0.0008 
0-0006 

A s e c o n d  t e s t  w a s  m a d e  w i t h  t h e  s a m e  s t r a i n  of  
E ,  coli  a n d  w i t h  t h e  s a m e  g r o w t h  m e d i u m .  A n o t h e r  
s t r a i n  of E .  coil,  a lso  i s o l a t e d  f r o m  h u m a n  faeces ,  w a s  
u s e d  in t h i s  e x p e r i m e n t .  I t  w a s  o b s e r v e d  t h a t  t h e  

Table I1  Results 

Tube No. 1 . .  
Tube No. 2 . .  
Tube No. 3 . .  
Tube No. 4 . .  

Vitamin Baa in y 
per ml of medium 

0.00 
0,025 
0.05 
0.075 

Synthesized pan- 
tothenie acid in y 
per ml of medium 

0'06 
0.03 

n o n e  

n o R e  

a b i l i t y  of t h i s  s t r a i n  t o  s y n t h e s i z e  p a n t o t h e n i c  ac id  w a s  
c o n s i d e r a b l y  g r e a t e r  t h a n  t h a t  of  s t r a i n  No.  1. Be fo re  
c e n t r i f u g a t i o n  t h e  t u r b i d i t y  of  t h e  s u s p e n s i o n s  w a s  
m e a s u r e d  w i t h  a PULFRICH p h o t o m e t e r .  

Table I I I  Results 

Strain No. 1 

Strain No. 2 

Vitamin B 12 
in 7 per ml 
of  n l e d i u u l  

0-00 
0.03 
0.06 
0.00 
0.03 
0-06 

Turbidity of Synthesized 
the suspen- pantothenic 

sions in 0"5 em acid in y per 
cuvette ml of mediu~ 

0-62 0.01 
0.59 0.007 
0.63 none 
0'66 0-1 
0.62 0-08 
0.61 none 

T h e  r e s u l t s  s h o w  a v e r y  c lear  i n h i b i t i o n  in  t h e  s y n -  
t h e s i s  of  p a n t o t h e n i c  ac id  c a u s e d  b y  t h e  a d d i t i o n  of  
v i t a m i n  BI, .  

A t h i r d  s t r a i n  of  E .  coli  w a s  a l so  t e s t e d  in  t h i s  r e s p e c t .  
T h e  r e s u l t s  in t h i s  t e s t  s h o w  a c lear  dec rease  in  t h e  

a m o u n t  of s y n t h e s i z e d  p a n t o t h e n i c  acid,  a l t h o u g h  t h e  

Vitamin BI~ iny  
per ml of medium 

TabIe l V  Results 

Turbidity Synthesized pan 2 
tothenic acid in in 0.5 cm cuvette 
per ml of medium 

0.00 0.82 
0.03 0.82 
0.06 0,82 

0"07 
0"06 
0"04 

The turbidity of 0.82 observed in all the suspensions corresponded 
to 3"2 x 10 ~ ceils per ml. 

e f fec t  of  a d d e d  v i t a m i n  B1, is n o t  so d r a m a t i c  as  in  
ear l ie r  ser ies .  

T o  a v o i d  t h e  i n f l u e n c e  of t h e  n u t r i e n t  m e d i u m ,  t h e  
fo l lowing  t e s t  w i t h  s t r a i n  No. 1 w a s  a lso  c o n d u c t e d .  
T h e  g r o w t h  m e d i u m  for  E .  coi l  u s e d  in  t h e s e  e x p e r i m e n t s  
c o n t a i n e d  t h e  fo l l owing  s u b s t a n c e s :  

V i t a m i n 4 r e e  C a s a m i n o  ac ids  (Difco) . 2 g 
P e p t o n e  (Difco) . . . . . . . . .  20 g 
L a c t o s e  . . . . . . . . . . . . .  10 g 
S o d i u m  ch lo r ide  . . . . . . . . .  0-5 g 
A q u a  des t .  ad  1000 ml ,  p H  a d j u s t e d  to 6.3 

A f t e r  s t e r i l i s a t i on ,  a n  i n o c u l a t i o n  w i t h  cells of  s t r a i n  
No. I w a s  m a d e .  A f t e r  72 h '  g r o w t h  t h e  cells  were  
h a r v e s t e d  w i t h  a S h a r p l e s s  s u p e r c e n t r i f u g e  a n d  w a s h e d  
w i t h  s a l ine  s o l u t i o n .  T h e  w a s h e d  celIs were  s u s p e n d e d  in 
sa l ine  s o l u t i o n .  T h i s  s u s p e n s i o n  c o n t a i n e d  4.10g cells 
pe r  ml .  6 m l  of t h i s  s u s p e n s i o n  was  p i p e t t e d  a s e p t i c a l l y  
i n t o  e a c h  of two  s te r i l i zed  c e n t r i f u g e  t u b e s .  To  one  of t h e  
t u b e s  0.5 y v i t a m i n  B ~  o n  0.5 ml  s a l ine  s o l u t i o n  w a s  
a d d e d  u n d e r  a s e p t i c  c o n d i t i o n s ,  a n d  to  t h e  o t h e r  t u b e  
a c o r r e s p o n d i n g  a m o u n t  of  sa l ine .  T h e  t u b e s  were  
i n c u b a t e d  for 12 h a t  37°C, a f t e r  w h i c h  t h e  p a n t o t h e n i c  
ac id  c o n t e n t  of t h e  t u b e s  w a s  d e t e r m i n e d .  

Tube N o . i  . . . 
Tube No. 2 . . . 

Table V Results 

Vitamin Btz 
in the tube 

0.00 7 
0.5 7 

Pantothenie acid 
in the tube 

0.42 7 
0.24 7 

The results in this series verify the earlier observations in this study. 

I n  all t h e  t e s t s  t h e  g r o w t h  of E .  coli  w a s  a p p r o x i m a t e l y  
t h e  s a m e  in  t h e  c o r r e s p o n d i n g  t e s t  ser ies .  H o w e v e r ,  t h e  
s y n t h e s i s  of p a n t o t h e n i c  ac id  w a s  v e r y  c l ea r ly  d e c r e a s e d  
o r  c o m p l e t e l y  b l o c k e d  b y  t h e  a d d i t i o n  of  v i t a m i n  BI= to  
t h e  m e d i a .  T h e  s y n t h e s i s  of  o t h e r  i n v e s t i g a t e d  m e m b e r s  
of  t h e  v i t a m i n  B g r o u p ,  i.e. n i c o t i n i c  acid,  folic ac id  a n d  
b io t in ,  w a s  n o t  i n f l u e n c e d  in  a n y  w a y  b y  t h e  a d d i t i o n  
of v i t a m i n  I318. I t  w a s  o b s e r v e d  t h a t  t h e  s a m e  c o n c e n -  
t r a t i o n  of  v i t a m i n  B12 e f f e c t e d  a n  u n e q u a l  i n h i b i t i o n  of  
p a n t o t h e n i c  ac id  s y n t h e s i s  in  t h e  d i f f e r e n t  s t r a i n s .  
F u r t h e r  i t  w a s  n o t e d  t h a t  t h e  i n h i b i t i o n  of p a n t o t h e n i c  
ac id  s y n t h e s i s  w a s  g r e a t e s t  w h e n  t h e  u s e d  s t r a i n s  were  
f r e s h  a n d  h a d  n o t  b e e n  k e p t  v e r y  l o n g  on  s t a b  a g a r  
c u l t u r e s .  

I n  t h i s  c o n n e c t i o n  i t  is  n o t e w o r t h y  t h a t  EVANS x a n d  
h is  co -worke r s ,  YACOWlTZ ~ a n d  h i s  c o w o r k e r s ,  a n d  

1 R. J. EvANs, A. C. GROSCUKE, and H. A. BUTTS, Arch. Biochem. 
Biophys. 31, 454 {1951). 

2 H. YAcowiTz, L. C. NORRIS, and G. F. HEUSER, J. Biol. Chem. 
192, 141 (1951).-Vit~mir~ Melh~s  (Iat~rseience Publishers, New 
York, 1951), p. 180, 205, 281,243. 
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WELCH and COUCH t observed in 1951 an interrelation- 
ship between vi tamin Bts and pantothenic acid in 
chicken liver cells, The nature of this phenomenon is 
still unexplained, 

The phenomenon observed by the author has also no 
explanation, but  because of its biological importance it 
deserves more investigation, 

J. JXNNES 

Department o/ Medical Chemistry, University o/ 
Helsinki, Ju ly  d, 1953. 

Zusammen[assung 
Drei ~wilde~ Sttimme yon Escherichia coli wurden auf 

vitaminfreien N~ihrb6den geziichtet. Zusatz yon Vita- 
min Ba~ in Konzentrat ionen yon 0,03 bis 0,06 7 je ml 
ergab bei verschiedenen Stammen eine ungleiche Hem- 
mung der Pantothens~iure-Synthese. Die eindeutigstcn 
Resultate wurden mit  frischen Stiimmen erzielt, die nur 
kurz auf Agar geztichtet wurden. 

t B. E. W~LCH and J, R. Couctt, Abstracts Amer. Chem. Soc. 
Southwest Regional Meeting 35-36 (Austin,Texas, Dec. 1951}, cited 
by A. D. W~LCH, and C. A. Ntcuot. in Ann. Rev. Biochem, I~$# 
Stanford, Calif. p. 674. 

Sur l' lnhibition s~lecttve des acfitylcholin- 
estfirases in vlvo chez le chien 

HAWKINg et MENDEL l one rdcemment ddcrit un agent 
anticholinestdrasique, le N-p-chlorophdnyl-N-mdthyl- 
carbamate de m-hydroxy-phdnyl- t r im&hylammonium 
(Nu-1250) grace auquel ils oat,  chez le rat,  inactiv6 les 
ac&yleholinest&ases (AcChE) plasmatiques sans inhiber 
les cholinestdrases non spdcifiques de l 'acdtyicholine 
(XChE) ; clans ces conditions ils oa t  observd l 'appari t ion 
de diffdrents symptomes ac&ylcholinomimdtiques e t i l s  
oa t  conclu, de ce fair, que les XChE n 'ont  aucun rdle, 
m~me auxiliaire, clans l 'hydrolyse in rive de l 'acdtyl- 
choline. I1 e~t convenu, pour 6tayer cette conclusion, de 
rdaliser des expdriences similaires chez des animaux se 
prdtant ~t des analyses pharmaeologiques plus ddtailMes, 
mais le Nu-1250 s'avdra, chez le chien, ddpourvu d 'act i-  
vitd antiacdtylcholinestdrasique sdlective (CASIER et DB 
VLEESCHHOUWER$). 

I co- - I 

\---/I- "~o/'f N/~o -I \~ 
CH3 CH3 

3318 
CT 

1 R. D. HAWKINS ct B. MENDVL, Bioehem. J. ~#, 260 (1949). 
2 H. CASIER et G. R. D~ VLEESCHHOUWER, Arch. int. Phannaeo- 

dyn. 90, 412 (195'2). 

La synthdse, par FUNKE et VON DXNIKI~N t, d 'un  
nouvel antiacdtylcholinestdrasique% le di- iodomdthylate  
de la bis(pipdridinomdthylcoumaranyl-5) cdtone (3318 
CT), nous a permis d 'en t reprendre  une 6tude de l ' in- 
hibition prdfdrentielle des AcChE chez le chien, et  nous 
rdsumons ici les rdsultats observds jusqu'~t prdsent. 

I.-Activitds a~tticholinestdrasiques du 3318 C T 

a) Essais in vitro (Tableau I). Leg expdriences one did 
rdalisdes avec la m&hode de WARBUR~-AMMoN% et  cela 
dans des conditions classiques, en ut i l isant  l 'ac&yI-  
choline elle-m~me comme substrat .  - Comme le Nu-1250, 
le 3318 CT inhibe I 'AcChE globulaire de l ' homme pour  
des concentrat ions environ 10 000 lois infdrieures A ceItes 
ndcessaires pour inactiver la ChE plasmat ique dans les 
mdmes proportions. - En outre, et cont ra i rement  au 
Nu-1250, le 3318 CT est aussi un antiacdtylcholin-  
estdrasique sdlectif dans le cas des enzymes du chien, le 
rapport  activitd ant i -AcChE :ac t iv i t6  ant i -ChE &an t  
ici de 10000 ~, I00000; cette activitd antiacdtyl-cho- 
linestdrasique est tr~s dlevde, environ I0 lois sup& 
ricure tt celle du Nu-1250 sur I'AcChE globulaire 
humaine et de i0 tt 100 lois supdricure A celle de la 
Prostigmine sur l'AcChE globulaire du chien. Comme la 
prostigmine ct comme le Nu-1250, le 3318 CT cst un 
inhibitcur rdversible car l'inhibition observde rdtrocAde 
lorsquc le complcxe enzyme-substrat est dilud. 

b) Essais in rive. L'existence d 'un effet de dilution 
nous a conduit  ~ rdaliser la majori td de nos ddtermina- 
tions (Tableau II) avec du sang (ou du plasma) aussi peu 
dilud que possible et  avcc des substrats dies spdcifiques, 
c'est-~-dire avec de la benzoylcholine (0,01 M) pour les 
activitds des XChE,  ct  de l 'acdtyl-fl-mdthylcholine 
(0,03 M) pour ceiles des AcChE. En plus des corrections 
classiques, ceci a ndcessitd la ddtermination des coeffi- 
cients de r&ention d u s a n g  (ou du plasma)L Le sang 
dtait systdmatiquement prdlevd avant et une demi- 
hcure apr~s l'injcction de 3318 CT. Dans ces conditions, 
aucune inhibition significative des XChE sanguines ne 
rut observde, m~me apr~s 1 mg/kg i.v., alors qu'une 
inactivation nette des AcChE apparut d~s aprbs 0,01 
mg/kg. Des ddtcrminations rdalisdes dans d'autrcs con- 
ditions, avcc l'ac&ylcholine comme substrat, one con- 
firmd, dans Ics limitcs des erreurs qu'ellcs impliquent, le 
caract~re sdlectif de l'inhibition des AcChE par le 
3318 CT. 

t A. FUNKE et K. yon I)XNIKt~N, Bull. Soc. Chim. France, 457 
(1953). 

i A. FUNX~, J. JACOB et K. vo~" D~.utKSU, C. r. Acad. Sci. 23a, 
140 (1953). 

a R. AMMOS, Pflfigers Arch. 38, 729 (1934). 
4 W. W, UMBREIT~ R. H. BURRIS et J. F. STAUFFER, Manometric 

Techniques (Burgess Publ. Co., Minneapolis 1945), p. 115. 

Source d'enzyme 

Heroine Plasma 
Globules 

Chien Plasma 
Globules 

(I/30)... 
(1160)... 
(U30)... 
(I/24)... 

Tableau I 
Inhibitions, in vitro (en %), de cholinestdrases sanguines par le 3318 CT 

Concentration 
du substrat [ 

(AcCh) 10-4 10-s 

0,06 M 82 45 
0,005 M - -  - -  
0 . 0 6  M 43 9 
0,005 M -- 95 

Concentrations de 3318 CT (M) 

lO-e 10-7 10-8 lO-t 10-10 

10  5 5 7 2 
- -  9 7  8 0  5 6  3 2  

3 - -  0 0 0 
94 84 60 34 -- 

Exper. 8 


