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It is now f i rmly established that many drugs act  on the body through mediators.  In part icular  the ac t ion of the 
recent ly  widely used reserpine is re la ted  to the metabol i sm of 5-hydroxytryptamine (serotonin) and of the ca t echo l -  
amines (adrenal ine and noradrenaline) [4, 5]. 

In our Institute from the plant  Stephania glabra, we separated the a lkaloid  rotundin, which belongs to the group 
of benzoquinolysins, and is closely re la ted  chemica l ly  to te t rabenazine.  This la t ter  is an ac t ive  t ranquil l iz ing sub- 
stance, which, l ike reserpine, exerts a strong influence on the metabol i sm of serotonin [6, 7]. 

The ob jec t  of the present work has been to study the h is tochemica l  changes in enterochromaffin cei ls  of the 
smal l  intestine under the influence of rotundin. According to published reports [1, 3] enterochromaffin cei ls  (cells 
of Kor  chitskii)  contain up to 1% of serotonin. 

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

The investigations were made on guinea pigs of both sexes weighing 330-520 g. The animals  of the f i rs t (con-  
t rod group received no drugs. Those of the second groud received 50, 100, and 200 m g / k g  of rotundin. Animals  
the third group were studied to determine  the effect  of rotundin given together with iproniazid,  which is an inhibitor 

of monoaminoxidase,  which destroys serotonin. Animals  of the fourth group received reserpine, so that its act ion 
could be compared  with that of rotundin. 

After 24 h the animals were decapi ta ted,  and the duodenum was removed for h is to logica l  examinat ion.  The 
ma te r i a l  was fixed in 12% neutral  formalin,  and embedded in paraffin. Sections 5p thick were cut. To revea l  the 

argentaffin grains we used the method of Masson-Fontana. The sections were also stained by various other his tologi-  
ca l  methods. 

E X P E R I M E N T A L  R E S U L T S  

It has been shown that rotundin produces an appreciable  and s ta t i s t ica l ly  signif icant  reduction in the number 
of enterochromaffin cells in the duodenal  mucosa of the guinea pigs (see table).  

In control  animals  the greatest  number of enterochromaffin cei ls  was found at  the base of the vi l l i  (see figure 
a). The cells were triangular in shape with a structure which was diff icult  to make out because the cytoplasm was 
strongly argentophil .  

Under the influence of resperine the enterochromaffin cells became indistinguishable from other ep i the l i a l  
cells of the mucosa. Only in two animals  were enterochromaffin cel ls  found having soli tary argentophi l  granules 
in the form of a fine dust (see figure b). 

When 50 mg/kg  of rotundin was in jec ted  there was a reduction in the number of argentophi1 cei ls  to half  the 
value found in the controls. The remaining cei ls  were great ly enlarged and had an immense broadly oval  or po ly-  
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Influence of Rotundin on the Number of Enterochromaffin Ceils in the Guinea Pig DuodenalMucosa 

Preparation and method 
of administration 

Control 

Rotundin (subcutaneous) 

Iproniazid (intraperitoneally 
18 h before rotundin) + rotundin 

Reserpine (by mouth) 

No. of 
animals 

Dose (in 
mg/kg) 

50 
100 
200 

100 

100 

20 

Mean number of 
argentophil cells 
in a cross section 
of the duodenum 

587 *42.5 

275 +43.5 
231 • 
229 +36.8 

320 q-25.9 

6 +2 

<0.01 

<0.001 
< O. 002 

<0.01 

< 0.001 

Enterochromaffin cells (cells of 
Kol'chitskii) in the mucosa of the 
guinea pig duodenum, a) General 
view of cells at the base of a vil-  
lus of a normal guinea pig; b) loss 
of granules by the enterochromaf- 
fin cells in a guinea pig killed 24 
h after introduction of 20 mg/kg  
resperine into the gut; c) entero- 
chromaffin cell  changed by vacuo- 
lization 24 h after subcutaneous in- 
jec t ionof  50 mg/kg  rotundin. Mi- 
crograph. Magnification 400 x. 
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gonal shape. As the cytoplasm became  saturated with granules, three types of cel ls  could be distinguished. The 

first group included cells which were densely packed with granules, so that the nucleus could not be made out. In 
this set of experiments the number of such cei ls  was very s m a l l - o n l y  56. Cells containing a moderate  number of  
granules formed the second group. The third group consisted of cei ls  with soli tary granules scat tered in the cy to -  
plasm. In the tast two groups these ceils were distributed (about 116 and 94). The irregular form of the cel ls  was 
largely due to the uneven distribution of the argentophil  granules in the cytoplasm. In some parts of the ce l l  body 
they were grouped together, while in other places there were gaps (figure c). 

With rotundin doses of 100 and 200 m g / k g  the number of cei ls  t ightly packed with granules became  st i l l  
smatler  (37). The remaining groups had approximate ly  the same number of cells.  

It should be noted that independently of the dose of rotundin in the enterochemaff in  ceils we found changes 
of a part icular  type showing a character is t ic  cytomorphosis with the development  of forms distinguishable from the 

cells found in the control  animals.  These changes are apparent ly related to the condit ion of funct ional  s t imulat ion 
which in cer ta in  regions showed up as a renewal  of the intest inal  mucosa. 

A comparison of the structural changes of the enterochromaffin ceils induced by the inject ion of romndin with 
the morphologica l  manifestat ions of reserpine shows that they are of the same nature, though quant i ta t ively  the la t ter  
has a much stronger action. 

The results we have reported indicate  that rotundin exerts a defini te  act ion on the system of enterocbxomaffin 
ceils,  and that serotonin is possibly involved in the mechanism. 

S U M M A R Y  

A study was made on guinea pigs of both sexes of the h is tochemical  changes in the enterochromaffin cei ls  of 
the smal l  intest ine under the influence of the a lkaloid  rotundin. The Masson-Fontana method was used to invest i -  
gate the state of the enterochromaffin ceils.  Argentophi l  granules of these cel ls  have recent ly  been ident i f ied with 
serotonin (5-hydroxytryptamine) .  Analysis of the data obtained showed that rotundin had a defini te  effect  on the 
enterochromaffin ce l l  system halving the number of these cells ,  and causing s t imulat ion of  the remainder  to produce 
the morphologica l  appearance of regenerating tissue. This evidence points to a possible role p layed by serotonin in 
the ac t ion of rotundin. 
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All a b b r e v i a t i o n s  of  p e r i o d i c a l s  in the  a b o v e  b ib l i ography  are l e t t e r - b y - l e t t e r  t r a n s l i t e r -  

a t i o n s  o f  the  a b b r e v i a t i o n s  as  g iven  in the  or ig ina l  R u s s i a n  journal .  S o m e  or  all  o f  th i s  per i -  

od i ca l  l i t e ra ture  m a y  wel l  be  a v a i l a b l e  in E n g l i s h  t rans la t ion.  A c o m p l e t e  l i s t  o f  the  c o v e r - t o -  

c o v e r  E n g l i s h  t r a n s l a t i o n s  appears  at the  back  o f  th i s  i s s u e .  
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