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The composi t ion  of f r e e  amino acids and activi ty of ce r t a in  enzymes in human nasa l  polyps  
and the i r  changes  during incubation of the polyps with r e s e r p i n e  and compound 48/80,  which 
s t imulate  serotonin b iosynthes is ,  were  studied. It is postulated that  pa t t e rn s  of dis t r ibut ion 
of f ree  amino acids and of enzyme activi ty d i scovered  are  evidently a t t r ibutable  to the b io -  
synthes is  of serotonin de novo which takes  place under  these conditions. 

The nasa l  polyp is a benign human new growth which is al lergic  in i ts  genes is  and r ich  in the biogenic 
amines  h i s tamine  and serotonin [2, 4]. The source  of the serotonin in nasa l  polyps has  been shown to be the 
or thochromat ic  granules  of the m a s t  ce l l s  [3]. It has  also been shown [5] that  if nasa l  polyps  a re  incubated 
with chemica l  l i be r a to r s  of serotonin,  such as r e s e r p i n e  and compound 48/80, and also with the serotonin 
p r e c u r s o r ,  t ryptophan,  they read i ly  under take  the b iosynthes is  of serotenin .  Fo r  instance,  during incubation 
of a polyp with 2.5 mg r e s e r p i n e  i ts  serotonin concentra t ion  r o s e  f rom 5.5 to 1020 #g /g  f r e sh  t i ssue .  Mor-  
phologically,  serotonin fo rmat ion  was  re f lec ted  in the appearance  of numerous  serotonin cel ls ,  or  m a s t  ce l l s  
containing o r thochromat ic  granules  in the i r  cy top lasm.  

The purpose  of this invest igat ion was to study the composi t ion of f ree  amino acids and tt~ activity of 
ce r t a in  enzymes  in nasa l  polyps before  and a f te r  the i r  incubation with subs tances  s t imulat ing serotonin f o r m -  
ation: r e s e r p i n e  and compound 48/80. By compar ing  data for  the amino-ac id  composi t ion and activi ty of v a r -  
ious enzyme s y s t e m s  in the same polyp it should be poss ib le  to obtain a c l e a r e r  p ic ture  of the c h a r a c t e r  of 
the specif ic changes  in cel l  me tabo l i sm  which are cha rac t e r i s t i c  of the growth of t u m o r s  and which a c c o m -  
pany b iosynthes is  of the biogenic amine serotenin .  

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

Immedia te ly  af ter  the i r  r em ova l  at operat ion the polyps  were  cut into three  equal pa r t s :  r e se rp ine  (1 
mg/ml )  was  injected into one par t ,  compound 48/80 (5 m g / m l )  into the second, and the th i rd  pa r t  acted as the 
control .  Thepo lyp  was then incubated at 37~ for  as long as requi red ,  under oxygen sa tura t ion  (see below). 

The polyP fluid f r ee ly  exuding f rom it during incubation for  1 h was used as the m a t e r i a l  for  c h r o m a t e -  
graphic fract ionat ion.  The composi t ion of f ree  amino acids in thepolyp  fluid was de te rmined  by ascending 
pape r  chromatography .  For  deta i ls  of t r e a t m e n t  of the c h r o m a t o g r a m s  and the i r  staining with ninhydrin, 
and of quanti tat ive assay  of the amino acids,  the pape r  by Paskhina  [1] may be consulted.  The amino-ac id  
concent ra t ions  were  ca lcula ted  in mg%. Altogether 39 e x p e r i m e n t s  were  c a r r i e d  out on polps taken f rom 
18 pat ients;  the total  number  of t e s t s  was 466. 
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TABLE 1. Concentration of Free  Amino Acids (in rag%) in 
Polyp Fluid in Relation to Composition of Incubation Medium 

Amino acid Polyp fluid 

l polyp fluid after incubation 

W~:nh:;8/-80 with reserpine 

Crystine -cysteine . . . .  
Lysine . . . . . . . . . . .  
Histidine . . . . . . . . . .  
Glutamine . . . . . . . . . .  
Aspartic acid . . . . . . .  
Scribe . . . . . . . . . . . .  
Glycine . . . . . . . . . .  
G1utamic acid . . . . . .  
Threomine . . . . . . . . .  
Alanine . . . . . . . . . .  
Tyrosine . . . . . . . . . .  
Tryptophan . . . . . . . .  
MetMonine . . . . . . . .  
Valine . . . . . . . . . . .  
Phenylalanine . . . . . . .  
Leucine . . . . . . . . . . .  

Total ........ 

15,3-*8,4 
22,3~-,~2,8 
11,74-5,3 
10,0+-4,4 

6,6~,3,7 
10,9-'-5,9 
11,2~4,1 
6,4+3,4 
8,8+---3,7 
3,3--1,2 

73,1--7,5 
3,6--2,1 
3,22 1,0 

10,3-+-6,2 
5,3---+2,3 

202,0 

15,3~4,7 
14,0-----6,8 
8,2--2,1 
7,5-----2,0 

--16,3 
6,7-----3,1 
5,6--1,1 
7,1-'-3,5 
4,1+1,6 
5,6----- 1,4 
1,6"+-0,2 

25,1~6,7 
2,7---+0,9 
2,6-----0,3 
3,9 ..+- 1,6 
3,6----- 1,7 

129,9 

16,2-----8,7 
7,2~-2,6 

11,8+--3,8 
5,9-----2,9 

--7,9 
7,0-----3,2 

10,4~5,7 
6,6-----3,7 
4,4-----2,5 
5,8+2,9 
2,6----- 1,4 

33,7++-7,7 
3,1ml,1 
2,3+--- 1,3 
5,8-----2,4 
5,1*2,8 

135,8 

Activity of the enzymes  was determined in a t issue homogenate f rom a native polyp and in equal par t s  
of the same polyps incubated for 10 min and 1 h with reserp ine  and compound 48/80 respect ively .  The tech-  
nique of assaying the activity of the various enzymes is indicated in Table 2. 

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

As Table 1 shows, the polyp fluid is ex t remely  r ich  in free amino acids. Qualitative analysis  revealed 
15 arhino acids, including glutamine. The total content of f ree  amino acids was 202 mg%. 

The first  fact to be noted when the resu l t s  of analysis  of the amino-acid composit ion of the intact 
polyp fluid are examined is its high tryptophan content. Since tryptophan is the only p r e c u r s o r  of serotonin, 
the increased content of this amino acid can account for  the strikingly high ability of nasal  polyps to accum-  
ulate serotonin, as is observed during incubation of  polyps with rese rp ine  and compound 48/80 [5]. 

Of the other amino acids contained in the poly0 fluid in high concentrat ions those which deserve speci -  
al mention are glutamic acid, glutamine, and alanine and also the sulfur-containing amino acids cysteine 
and methionine. The high concentrat ions of glutamic acid, cysteine,  and glycine suggest that  polyps contain 
glutathione, a substance part icipat ing in t r igger  react ions  initiating peptide and protein synthesis .  

The resul ts  of measurements  of the activity of cer ta in  enzymes  in the polyps are  summar ized  in 
Table 2 and they show that measurable  activity of all the enzymes studied is p resen t  in nasal  polyp t issue.  
The highest activity found was of t ransketolase,  an enzyme of the pentose cycle of flucose oxidation par t i -  
cipating in s t ruc tura l  p rocesses  in the t issue, and of lactate dehydrogenase,  a glycolytic enzyme par t ic ipa t -  
ing in energy metabol ism in the t issues .  The activity of the acid hydrolases ,  evidently of lysosomal  origin, 
namely acid phosphatase,  acid deoxyribonuclease,  and cathepsins,  which are concerned in the hydrolysis  
of polymer  molecules,  also was considerable.  It was found that the nasal  polyp pos se s se s  marked aspartate  
aminot ransferase  and alanine aminot ransferase  activity. 

The discovery for the f i rs t  t ime in nasal  polypi of comparat ively  high 5-hydroxytryptophan-decarboxy-  
lase activity must  be specially emphasized. The enzyme 5-hydroxytryptophan decarboxylase  cata lyzes  the 
biosynthesis  of serotonin f rom its immediate p recu r so r ,  5-hydroxytryptophan.  

During incubation of the polyp t issue with the s t imula tors  of serotonin synthesis  (reserpine and c o m -  
pound 48/80) substantial changes took place in the quantitative and qualitative composit ion of the free amino 
acids, accompanied by an increase  in the activity of all the enzymes studied, affecting them all to different 
degrees  and occur r ing  at different per iods of incubation (see Tables 1 and 2). Whilst the concentrat ion of 
most  free amino acids was reduced, a charac ter i s t ic  feature was the appearance of aspart ic  and T-amino-  
butyric acids and also of a considerable  amount of a peptide located in the zone of the glutamine spot. 
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The study of enzyme activity showed that  af ter  incubation for  10 min there  was act ivat ion of lacta te  
dehydrogenase,  t r anske to lase ,  a spa r t a t e  amino t r ans fe ra se ,  cathespins ,  acid phosphate,  and acid deoxyr ibo-  
nuclease .  The only exception was 5-hydroxytryptophan decarboxylase ,  whose activi ty r emained  unchanged 
at this t ime.  In the cour se  of fur ther  incubation (1 h) the act ivi ty of the enzymes  par t ic ipa t ing  in energy m e -  
t abo l i sm and b iosynthes is  continued to inc rease  (lactate dehydrogenase)  or  r emained  high ( t ransketo lase ,  
a spar ta te  amino t rans fe ra se ) .  Activity of the acid hydro lase  (cathepsins,  acid phosphatase ,  deoxyr ibo-  
nuclease)  fell sharply  to much below the initial level .  Activi ty of alanine a m i n o t r a n s f e r a s e  showed no s ign-  
ificant change throughout the per iod of incubation. 

The enzyme 5-hydroxytryptophan decarboxylase  occupies  a specia l  posit ion.  Marked act ivat ion of this  
enzyme was  obse rved  only a f te r  incubation for  1 h, which coincided with the t ime  of an inc rease  in the s e r o -  
tonin content  in the nasa l  polyps under  the influence of r e s e r p i n e  and of compound 48/80 and with a m a s s i v e  
appearance  of m a s t  ce l l s  (serotonin cel ls) ,  r espons ib le  for  serotonin formation.  

The r e su l t s  of these expe r imen t s  thus suggest  that  a high metabol ic  r e s e r v e  of amino acids ex is t s  in 
nasal  polyps,  including a su rp r i s ing ly  high content  of the serotonin p r e c u r s o r ,  t ryptophan.  The c h a r a c t e r i s t -  
ic dynamics  of act ivat ion of the enzyme s y s t e m s  obse rved  during incubation of the polyps  with r e s e r p i n e  and 
compound 48/80,  accompanied  by changes  in the content  of m o s t  of the f ree  amino acids,  sugges ts  that  c e r -  
tain amino acids a re  uti l ized for  peptide and pro te in  synthes is  which accompanies  the b iosynthes is  of s e r o -  
tonin, and that  the genera l  p r inc ip les  governing the distr ibution of f ree  amino acids and the enzyme activi ty 
obse rved  in this invest igat ion can be at tr ibuted to the serotonin b iosynthes is  taking place  under  these  condi-  
t ions.  
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