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In nasal  polyps incubated in v i t ro  with r e s e r p i n e  and compound 48/80, serotonin  is fo rmed  
and is l ibera ted  into the surrounding med ium,  The quantity of serotonin fo rmed  is d i -  
r ec t lydependen t  on the concentra t ion  of r e s e r p i n e  and compound 48/80 and on the incubation 
t ime .  

Until recent ly  it has been held that sero tonin  is  p r e sen t  only in the mas t  ce l l s  of r a t s  and mice .  The 
m a s t  cel ls  of o ther  animals ,  and of man, do not contain serotonin  or,  if they do, it is p r e sen t  in e x t r e m e l y  
smal l  amounts  [4, 7-12]. Only ve ry  recen t ly  [3, 5, 6] has it been shown for  the f i r s t  t ime that in d i s ea se s  
accompanied  by an i nc r ea s e  in serotonin  fo rma t ion  (carcinoid tumors )  or  an inc rease  in the number  of 
m a s t  cel ls  in the t i s sues  (diffuse mas toey tos i s  of the skin), sero tonin  can a lso  be found in human mas t  
ce l l s .  

By means  of f l uo rome t r i c  and f l u o r e s c e n c e - m i c r o s c o p i c  methods the w r i t e r s  have shown that s e r o -  
tonin is also p r e s en t  in nasal  polyps  in concent ra t ions  of up to 3 . 4gg /g  t i s sue  homogenate [2], and that the 
sou rce  of sero tonin  in the polyp is the o r thochromic  m a s t  cel ls  [1]. 

In the invest igat ion desc r ibed  below the abil i ty of nasal  polyps to synthes ize  serotonin was studied 
during incubation with the mos t  powerful  sero tonin  l i be ra to r s  known ( reserp ine  and compound 48/80)~ 

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

Altogether  121 t e s t s  were  c a r r i e d  out on nasal  polyps r emoved  at opera t ions  on 63 pat ients .  

Immed ia t e ly  a f t e r  r e m o v a l  of the polyp f r o m  the pa t i en t ' s  nose, a known quantity of r e s e r p i n e  or 
compound 48/80, d issolved in physiological  sal ine,  was injected into it through a needle, and the polyp was 
then incubated at 37~ After  the n e c e s s a r y  t ime,  the fluid escaping f r o m  the polyp was col lected.  The s e r o -  
tonin content was de te rmined  f luo rome t r i ea l l y  in the polyp fluid and in a homogenate of the polyp t i s sues .  
The r e su l t s  we re  e x p r e s s e d  in m i c r o g r a m s  p e r  mi l l i l i t e r  fluid or  p e r  g r a m  t i ssue  homogenate respec t ive ly .  
The quantity of serotonin  l ibe ra ted  was calcula ted f r o m  the ra t io  between i ts  concentra t ion in the polyp 
fluid and the total  content  of serotonin in the polyp.  

The Soviet compound 48/80, synthesized at the State R e s e a r c h  Inst i tute of Organocblor ine  Products  
and Acry la te s  by Doctor  of Chemica l  Science V. S. Et l is ,  was used in these exper imen t s .*  

*Grati tude is e x p r e s s e d  to P r o f e s s o r  K. S. Shadurski i  for  providing the compound. 
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E X P E R I M E N T A L  R E S U L T S  

The total serotonin content in the f reshly r e -  
moved polyp varied f rom 0.6 to 5.7 ~g, with a mean 
value of 2.59 ~: 0~ pg /g  t issue homogenateo The 
quantity of serotonin l iberated spontaneously f rom 
the f resh  polyp into the polyp fluid ranged f rom 6 
to 20~c during the f i r s t  30 min, and did not exceed 
40~ at the end of the f i rs t  hour, depending on the 
consistency of the polyp. In edematous polyps the 
percentage  of serotonin l iberated was higher than 
in solid polyps. 

During incubation of the polyp with the two 
l ibera tors  the percentage of serotonin liberated into 
the polyp fluid increased,  depending on the type of 
l ibera tor  used. 

Liberat ion of serotonin by the action of com-  
pound 48/80 was "explosive" in charac ter ,  and its 
action was s imi la r  to that of polyp antigen, The 
highest degree of l iberation of serotonin occur red  
during the f i rs t  15 min of incubation of the polyp. 
The dose of l iberator  had no par t icu lar  effect on 
the t ime of serotonin l iberation under  these condi- 
tions. The curve of serotonin l iberation under the 
influence of rese rp ine  was more  drawn out. The 
l iberation of serotonin was obviously dependent on 
the concentrat ion of reserpine:  low concentrat ions 
were associa ted with slight l iberation of serotonin, 
high concentrat ions with more  considerable l iber-  
ation. 

Incubation of nasal polyps with reserp ine  and 
compound 48/80 revealed an important  feature d is -  
tinguishing the action of these l ibera tors .  Both com- 
pound 48/80 and, in part icular ,  reserpine ,  possessed  
the well marked  proper ty  of inducing f r e sh  ser'otonin 
formation in the polyps~ The intensity of this f resh  
serotonin format ion in the polyp was direct ly  depen- 
dent on the concentrat ion of l ibera tor  and the dura-  
tion of incubation. The format ion of f resh  serotonin 
was also observed to a slight degree during incuba- 
tion of the polyp with physiological  saline. 

The least  Concentration inducing a s ta t is t ical ly  
significant increase  in the absolute serotonin con- 
tent in the polyps, and also an increase  in the pe r -  
centage of serotonin l iberated into the polyp fluid, 
was 0.25 mg /mI  for  reserpine  and 5 m g / m l  for com-  
pound 48/80. The increase  in serotonin during incu- 
bation of the polyp with reserp ine  in a concentrat ion 
of 25 m g / m l  was par t icu lar ly  str iking (Table 1). 

The dependence of the format ion of f resh  se ro -  
tonin on the concentrat ion of l ibera tors  was demon- 
s t ra t ively revealed when different par t s  of the same 
polyp were  incubated with different concentrat ions 
of rese rp ine  and compound 48/80. A tenfold increase  
in the concentrat ion of r e se rp ine  and compound 48/80 
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TABLE 3. Mean Ser0tonin Content in Nasal Polyp in 'Different  Incubation Media 

Incubation medium 

F r e s h  polyp 
Physiological  saline 
Compound 48/80 
Reserpine 
Tryptophan 

Number 
of tests  

22 
19 
33 
43 

4 

Duration of 
incubation (h) 

2 -4 
2-1 

,/~-4 
1 

Concentration 

0~ 
0.01-25 

1.0 

Va riations 
of indices 

0.6-5.7 
1.4-17.3 
0.9-56.4 
3.1-1010.9 
6.1-97.9 

Mean total 
content 
~g/g)  

2.59 + 0.4 
6.0 + 0.93 

17.6 z- 2.4 
51.5 -~ 32.2 
44.8 :~ 21.8 

Mean % lib- 
erat ion into 
polyp fluid 

46.4 :~ 6.0 
65.9 :~ 3.6 
88,4 �9 2.4 
94.4 '- 2.6 

Fig.  1 Fig. 2 

F ig . ' l ~  Accumulat ion of metachromat ic  substance in undifferentiated polyp cel ls .  
Incubation for 1 h with 10 m g / m l  compound 48/80. Fixation in solution containing 
0.6 %formaldehyde and 0.5% ace t ic  acid. Toluidine blue, 200x. 

Fig. 2. Cluster  of serotonin ceils undergoing degranulation. Incubation for 45 
min with 0.5 m g / m l  rese rp ine .  Toluidine blue, 400x. 

led to a considerable increase  in the format ion of f r e sh  serotonin in the polyps and to an increase  in the 
propor t ion of serotonin l iberated into the polyp fluid. 

With an increase  in the duration of incubation with reserpine  and compound 48/80,  the absolute con- 
tent of serotonin in the polyps increased,  as also did the percentage of serotonin l iberated into the polyp 
fluid (Table 2). A par t icu la r ly  marked increase  in serotonin content was observed during incubation of 
polyps with reserp ine  for  2-4 h. By contras t  with reserpine,  a high concentrat ion of compound 48/80 had 
a cytotoxic effect, and the production of serotonin in the polyp came to an end if incubation continued for  

longer  than 1 h. 

Considering that serotonin is a product  of tryptophan metabolism, and that the convers ion of t rypto-  
phan into serotonin is a specific p roper ty  of the t issue forming serotonin, it was decided to study in vitro 
the ability of polyp t issue to convert  tryptophan, as serotonin p recu r so r ,  into serotonin and also to de ter -  
mine the intensity of this converst ion.  It is known that only 1% of the a l imentary  tryptophan entering the 
human body is converted into serotonin.  However, in d iseases  accompanied by a marked increase  in s e ro -  
tonin output, the percentage of tryptophan converted into serotonin may be increased.  In carcinoid tumors,  
fo r  instance, the cells may convert  up to 60% of the a l imentary  tryptophan into serotonin.  

Altogether  four experiments  were c a r r i e d o u t  with tryptophan. A polyp was incubated for  1 h with 
1 mg tryptophan. Serotonin was formed in amounts varying f rom 6 to 98 pg/g,  or  0.6-10% (mean 4.5%) of 
the original amount of tryptophan (Table 3). In edematous polyps this percentage was lower, and in solid 
o r  fleshy polyps it was higher.  The f resh ly  formed serotonin was almost  entirely l iberated into the polyp 
fluid, the percentage l iberated ranging f rom 93.5 to 99. The nasal polyp can thus convert  tryptophan into 
serotonin, and the degree of convers ion of exogenous tryptophan into serotonin was a little higher than 

normal .  

1340 



Fig. 3. Disappearance of polyp cells from tis- 
sue: a) polyp before incubation; b) same polyp 
after incubation for 2 h with 25 mg/ml reserp- 
ine. Toluidine blue, 100• 

Hence, during incubation of nasal  polyps with chemica l  sero tonin  l ibe ra to r s  ( reserp ine  and compound 
48/80), two specia l  f ea tu res  were  noted in the action of these  substances:  1) ma rked  abil i ty of serotonin 
synthes is  in polyps during the i r  incubation at 37 ~ with compound 48/80 and, in par t icu la r ,  with rese rp ine ;  
2) the e x t r e m e l y  weak bond between the newly fo rmed  serotonin  and the t issue,  so that it is immedia te ly  
l ibera ted  into the surrounding medium (into the polyp fluid). This deple tory  act ion is pa r t i cu la r ly  cha r ac -  
t e r i s t i c  of r e se rp ine ,  during incubation with which vi r tual ly  all  the f r e sh ly  fo rmed  serotonin  was l ibera ted  
into the surrounding medium.  It can be cons idered  that both r e s e r p i n e  and compound 48/80 a r e  not only 
serotonin  l ibe ra to r s ,  but a l so  act ive s t imu la to r s  of sero tonin  synthes is  in nasal  polyps~ Simultaneous m o r -  
phological  s tudies showed that sero tonin  b iosynthes is  in nasal  polyps was accompanied  by marked  accumu-  
lation of a m e t a c h r o m a t i c  subs tance  in the undifferent ia ted ce l l s  of the polyp, with the fo rmat ion  of sero-- 
tonin cel ls ,  r e s e m b l i n g  m a s t  cel ls  (Fig. 1), the l ibera t ion  of serotonin  into the polyp fluid was accompanied  
by degranula t ion of these  ce i l s  (Fig. 2) and by lys is  of the granules  and also of the cei ls  themse lves ,  and as 
a resul t ,  the t i s sues  of the polyps became  denuded of cei ls  (Fig. 3a, b). 
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