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Fig, 1. Pattern of the antiguanidine effect of different compounds. 
Challenging a constant dose of antagonist against increasing guani- 
dine Concentrations. x x guanidine; • • guanidine + L- 
methionine; o o guanidine + n-leucine; ~ [] guanidine + 
choline; • m guanidine + ethauolamine, The concentration of 

the antagonists was 3.3 × 10-4M. pin, plaque forming units. 
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Fig. 2. Pattern of the antiguanidine effect of different compounds. 
Challenging increasing concentrations of each antagonist against 
a constant dose of guanidine. • • guanidine + L-methionine; 
c o guanidine + L-leucine; [] D guanidine + choline; 
• • guanidine + ethanolamine. The guanidine concentration 

was 3,3 × 10-4M. pfu, plague forming units. 

Conversely,  i t  is possible t h a t  guanidine  migh t  exer t  i ts  
ant ipol io  ac t ion  by  reac t ing  wi th  the  same s t ruc tures  
present  in an  amino  acid  or  in an  amino  alcohol  essent ia l  
fo r  pol iovirus  g rowth  (during replidase synthesis)  b u t  n o t  
for cu l ture  cells. 

Consequently, a potential antipolio agent might be 
found among some analogs of those amino acids which 
most actively antagonize guanidine. I t  is very suggestive 
t h a t  a va l ine  analog,  D-penicit lamine, inhibi ts  v e r y  effec- 
t ive ly  and selectively polio virus growthS, '. 

Riassunto. L' in ib iz ione  da  pa r t e  del la  guan id ina  sulla 
cresci ta  del  virus  polio pub essere an tagon izza ta  da  amino-  
acidi  e amino-alcol i .  Viene def in i ta  la s t r u t t u r a  responsa-  
bile de l l ' e f fe t to  an t iguanid in ico  negli amino-ac id i  a t t iv i .  
U n a  s t r u t t u r a  simile ~ presente  anche  negli  amino-a lcol i  
a t t iv i .  I r i su l ta t i  o t t enu t i  suggeriscono che  i compos t i  

an t iguanid in ic i  in teragiscono con la molecola  guanid in ica  
so t t raendola  da i  rece t tor i  connessi  con l ' e f fe t to  ant ivi ra le .  
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The Influence of Chlorothiazide and To lbutamide  
upon Intest inal  Serotonin Levels  in the Sprague-  

Dawley  Rat 

R a t s  p re t r ea t ed  w i t h  su l fameraz ine  and  several  ant i -  
biotics develop increased sero tonin  levels in some areas 
of the  gas t ro in tes t ina l  t r a c t  1-a. The  mechanism(s)  of th is  
increase is unknown,  b u t  i t  has  been suggested t h a t  
lumena l  s ter i l izat ion is responsible  ~,s. There  are  2 possible 
mechan isms  by  which  lumena l  organisms could a l ter  
t issue serotonin  levels. Firs t ly ,  amines  m a y  undergo an 
en te rohepa t i c  c i rcula t ion  w i t h  subsequen t  des t ruc t ion  b y  
in tes t ina l  bacter ia4;  and secondly,  bac ter ia l  u t i l i za t ion  
of d ie ta ry  amino  acids m a y  reduce  the  ava i lab i l i ty  of 
these amine  precursors  for t issue decarboxylase .  However ,  
i t  seems unl ikely  t h a t  the  e leva ted  sero tonin  levels  ob-  
served fol lowing sul famerazine  are  due  p r imar i l y  to  an  
an t ibac te r ia l  effect  because,  the  addi t ion  of sul fasuxidine  

to the  d ie t  leads to  a grea te r  r ecove ry  of in tes t ina l  sero- 
t on in  in t r y p t o p h a n  def ic ient  ra t s  compared  to  cont ro l sL  
Fur the rmore ,  sero tonin  levels fol lowing sul famerazine  are  
n o t  un i fo rmly  e leva ted  in those  bowel  areas  n o r m a l l y  
inhab i t ed  by  micro-organisms 1. and  in man,  u r ina ry  ty r -  
amine  and  t r y p t a m i n e  h a v e  been shown to be of t issue 
ra ther  t h a n  of bac ter ia l  origin 4. I n  order  to s t udy  the  
poss ibi l i ty  t h a t  the  increased mucosa l  se ro ton in  levels  
fol lowing sulfa~nerazine are  due  to  a non-specif ic effect  

1 j .  H. THOMPSON and L. B. CAMPBELL, Nature 212, 850 (1956). 
2 R. S. STACEV and T. J. SULLIVAN, J. Physiol. 137, 63P (1957). 
s T. J. SULLIVAN, Br. J. Pharmac. 16, 90 (1961). 
, V. L. DEQuATTRO and A. SJOERDSMX, Clinica chim. Acta 16, 227 

(1967). 
6 E.M. GAL and P. A. DREWES, Proc. Soc. exp. Biol. Med. 710, 368 

(1962). 
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of t he  basic ' su l fonamide '  nucleus, t he  concen t ra t ion  of 
serotonin  has been  de te rmined  in several  in tes t ina l  areas 
fol lowing p r e t r e a t m e n t  wi th  the  chemical ly  re la ted drugs, 
chlorothiazide  and to lbu tamide .  

Male Charles R i v e r  ra ts  weighing be tween  280-310 g 
were r a n d o m l y  d iv ided in to  3 groups  of 15 animals,  housed 
in colony cages, and fed powdered  Pur ina  r a t  chow wi th  
the  t r y p t o p h a n  con ten t  of 0.22%. Group  1 (control rats) 
received pure  chow. Groups  2 and 3 received 30 mg  
chloroth iaz ide  (Merck, Sharpe  and Dohme) or t o lbu t amide  
(Upjohn}/20 g chow. All drugs were cont inued  for 15-25 
d a y s  and  food consumpt ion  and weight  gain were normal  
in all groups.  

The  ra ts  were killed by  decapi ta t ion  be tween  08.30 and 
10.00 on the  day  of assay, and hatf  inch segments  of t he  
upper  duodenum,  mid - j e junum,  t e rmina l  i leum and ap-  
pend ix  were rapidly  r emoved  and prepared  as p rev ious ly  
described s. Serotonin was assayed by the  m e t h o d  of Boo-  
DANSXI e t  al.L D a t a  are  presented  as m e a n  va lues  -b 1 
s t anda rd  error, and  differences be tween  m e a n  va lues  were 
de te rmined  using the  t test .  Resul t s  a re  indica ted  in the  
Table.  

There  were no s ignif icant  differences in t he  serotonin  
levels  f rom comparab le  bowel areas examined  be tween  
the  cont ro l  group and those rats  receiving chlorothiazide  
or  to lbu tamide .  Thus, i t  is appa ren t  t h a t  t he  e levated  
mucosal  serotonin levels previous ly  observed in the  gas- 
t ro in tes t ina l  t r a c t  fol lowing sutfamerazine  x are  no t  re la ted  
to  a non-specific effect  of the  basic ' su l fonamide '  nucleus  s 

Zusammeiz/assung. Der  Sero toningehal t  der  Schleim- 
h a u t  im obern  Duodenumte i l ,  im mi t t l e ren  J e j u n u m ,  im 
I l eumend te i l  und im Append ix  yon S p r a g u e - D a w l e y  
Charles R i v e r  Ra t t enmAnnchen  wurde  ohne Vorbehand-  
lung und m i t  Chlorothiazid-  und T o l b u t a m i d v o r b e h a n d -  
lung spek t rophotof luor imet r i sch  bes t immt .  Die Seroto-  
n ingehal te  f(ir die 3 Gruppen  verg le ichbarer  Gewebe waren  
~hnlich, was zeigt, dass die frfiher beschriebene E r h f h u n g  
des Serotoningehal tes  der Sch le imhau t  nach  Sulfamera-  
z invorbehand lung  wahrscheinl ich nicht  m i t  einer unspezi-  
f ischen Wi rkung  des Sut fonamidte i l s  v e r b u n d e n  ist. 

J. H. THOMPSON, CH. SPEZIA and M. ANGULO 

The serotonin concentration in /~g]g mueosa of control and drug 
treated rats 

Tissue Control Chlorothiazide Tolbuta- 
mide 
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37 July 7967. 

Upper duodenum 6.6 4- 0.3 6,2 4- 0.3 6.9 4- 0.3 
Mid-jejunum 3.6 4- 0,2 3.6 4- 0.3 3.8 4- 0.2 
Terminal ileum 4.2 4- 0,4 4.2 :h 0.2 4.6 4- 0.3 
Appendix 14.3 4- 0,09 14.0 :h 0.4 14.7 4- 0.5 

Data are expressed as means 4- 1 standard error. There are 15 
animals/group. 
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J .  Pharmac. exp. They. I /7,  82 (1956). 
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Comparison of the Cell Cycle and Cell 
Migration in the Intestinal Epithelium of 

Suckling and Adult Mice 

I t  has been recen t ly  demons t r a t ed  t h a t  the  ra te  of cell 
migra t ion  is considerably  slower in the  smal l  in tes t inal  
epi thel ia  of suckling rats  . than in adu l t  animals.  This  
difference was a t t r ibu ted  to a slower ra te  of cellular pro-  
l i ferat ion and division in the  younger  r a t sL  However ,  
s tudies on the  age changes in the  mean  dura t ion  of the  
duodena l  cell cycle h a v e  shown t h a t  t he  cycle is shor tes t  
in suckl ing mice and gradua l ly  lengthens  wi th  increasing 
age ~,~. Therefore,  this inves t iga t ion  was unde r t aken  in an  
a t t e m p t  to show t h a t  the  difference in cell migra t ion  is 
assignable to  rapid  pos tna ta l  g rowth  ra the r  t h a n  to g rea t  
dissimilari t ies in the  cell cycle and prol i fera t ive  rates.  

Methods. Two groups of male  Swiss albino mice, aged 
I0 days  (suckling) and 1 yea r  (adult), were utilized. The  
animals  were sacrif iced in pairs f rom 1/8 to 48 h a f te r  a 
single dorsal  s.c. in jec t ion  of t r i t i um t h y m i d i n e  (H3-T), 
specific a c t i v i t y  6.4 C/mM, m e t h y l  labeled,  New Eng land  
Nuc lea r  Corp., a t  a concen t ra t ion  of 1/2/~c/g body  weight .  
The  duodenum was removed ,  f ixed and processed for 
au to rad iography  as previous ly  described 4. 

T h e  cell cycle for each group was obta ined  f rom con- 
s t ruc ted  labeled me taphase  curves% The  ra te  of cell 

migra t ion  was de te rmined  by  measur ing  the  percen tage  
of t h e  vi l lus  he igh t  ( total  of 10 villi) t h a t  labeled daugh te r  
cells had reached a t  z/z, 8, 12, 24 and  48 h a f te r  H3-T 
adminis t ra t ion .  The  average  c ryp ta l  size ( total  of 20) and 
vil lus he ight  ( total  of 20) were  es t ima ted  wi th  a 50- 
divis ion ocular  grid and a B & L s tage  micrometer .  T h e  
va lues  were  t h e n  conve r t ed  to  mi l l imeters  (ram). In  t he  
analyses  of cell migra t ion  and sizes, bo th  the  c rypto-v i l la l  
junc t ion  and ex t rus ion  zone were  present  for vi l lus  
measu remen t s  ~, and  measured  c ryp t s  were longi tud ina l ly  
sect ioned *. An es t ima te  of cell pro l i fe ra t ion  was assessed 
by  scoring the  n u m b e r  of labeled nuclei/1000 cells in the  
l amina  p ropr ia  and the  c ryp ta l  ep i the l ium at  8/4 h af ter  
H3-T inject ion.  

Results, The  m e a n  dura t ion  of the  cell cycle was 12 h 
in t he  suckl ing mice  and  14 h in the  adu l t  animals .  T h e  

10 .  KOLDOVSKY~ Po SUNSHINE and N. KRETCHMER, Nature 2t2, 
1389 (1966). 
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