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A local ultraviolet  burn causes inflammation of the mucous membrane  of the re t robucca l  
pouch of the hamster .  Substances with D-ant iserotonin  activity, if applied to the mucous m e m -  
brane before exposure to UV light, prevent  the inf lammatory  changes. Antihistamine substan-  
ces do not affect its development.  
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Biologically active amines have recent ly  been shown to play a role in the development of inflammation. 
In par t icu lar ,  after  burns of the human skin caused by a single exposure to UV light, histamine and sero ton-  
in are  l iberated [2]. 

The object of this investigation was to study the action of histamine and serotonin antagonists on the 
inf lammatory  focus. 

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

Experiments  were ca r r i ed  out on 142 male hams te r s  weighing 100-120 g. A UV spot burn was ob- 
tained by i r radiat ing the mucous membrane of the re t robucca l  pouch with long-wave (410 nm) UV light 
through a 20x objective on an ML-2 luminescence microscope  for an exposure o[ 20 rain [6]. To investigate 
the d i rec t  effect of UV rays  on the microc i rcu la t ion  the method of di rect  observat ion of the mucous mem-  
brane of the hamster  re t robucca l  pouch was used [10]. The development of inflammation as a resu l t  of UV- 
i r radia t ion and the effect  of histamine and serotonin antagonists on it were studied by the wr i t e r s '  modif ica-  
tion [4] of the implanted chamber  [9] method. The period of observat ion was 10 days,  corresponding ac-  
cording to ea r l i e r  data [5] to the period of function of the blood vessels  of the mucous membrane  in the con-  
trol.  The d iameter  of the vesse ls  was measured  with an ocular  mic rome te r  and by the split image method 
[1]. Antagonists of histamine (diphenhydramine hydrochloride) and serotonin (morphine hydrochloride,  
D-LSD-25) and tipindole [3] were used in concentrat ions of lx10-4-1•  -8 g/hal. In different variants of 
the exi3eriments the antagonists were applied to the intact mucous membrane before UV-irradiat ion,  .the 
antagonists were introduced daily into the chamber  after its implantation, they were introduced into the 
chamber  once before the UV-burn of the mucous membrane and then again daily for the next 10 days,  or 
they were introduced daily into the chamber  after  the UV-burn only. 

E X P E R I M E N T A L  R E S U L T S  AND D I S C U S S I O N  

After 5 rain of i r radiat ion constr ic t ion of the a r te r io les  and venules of the mucous membrane  devel-  
oped and reached a maximum after 15-18 min. A reduction in the constr ic t ion of these mic rovesse l s  was 
observed 15 rain after  the UV-burn. However, they did not regain their original  d iameter .  

The mucous membrane  in the region of the burn 24 h after  exposure to UV light was cloudy in 92.1% 
of cases  and the mic rovesse l s  were dilated. The number of functioning capi l lar ies  per unit a rea  fell f rom 
1 .2 to  0.9 (in conventional units). Later  considerable slowing of the blood flow, revers ib le  and i r revers ib le  
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Fig.  1. Zone of nec ros i s  (N) of mucous membrane  on 5th day 
af ter  UV-i r rad ia t ion .  In t ravi ta l  mic roscopy ,  8 0 x .  

Fig. 2. React ion of 45-~ a r t e r io le  to applicat ion of serotonin (1 
x 10 -6 g /ml) :  A) before  exposure ;  B) a f te r  exposure .  Int ravi ta l  m i -  
c roscopy ,  160x. 

s t a s i s  (2nd-3rd day), and migra t ion  of blood cel ls  f rom the ve s se l s  (3rd-4th day) followed by their  lys is  
were  observed .  By the 5th day i r r e v e r s i b l e  s t a s i s  had developed in all m i c r o v e s s e l s  of the region of the 
burn,  with nec ro s i s  in the center  (Fig. 1). In 2.1% of cases  the d i s tu rbances  of the mic roc i r cu la t ion  des -  
cr ibed above affected the whole mucous m e m b r a n e ,  in 1.5% an ulcer  developed in the region of the UV-burn,  
and in 4.3% no visible changes could be detected.  

When the antagonis ts  were chosen it was cons idered  that the vesse l s  of the intact  mucous m e m b r a n e  
of the r e t robucca l  pouch (as p r e l im ina ry  expe r imen t s  showed) cons t r ic ted  sharply  in r e sponse  to the ap-  
plication of serotonin (Fig. 2) but responded hardly  a t  all to h is tamine .  

After applicat ion of the antagonists  d i rec t ly  to the mucous m e m b r a n e  no vis ible  changes were  ob-  
se rved  in the microc i rcu la t ion .  When UV-i r rad ia t ion  of the mucous m e m b r a n e  was c a r r i e d  out a f te r  ap-  
pl icat ion of morphine hydrochlor ide (1 x 10 -8 g /ml)  cons t r ic t ion  of the a r t e r i o l e s  and venules developed,  
whereas  D-LSD-25 (0.05 ng/ml)  prevented  such constr ic t ion.  If tipindole was applied in a concentra t ion of 
2• 10 -5 g / m l ,  co r respond ing  to i ts  D-ant i se ro tonin  p rope r t i e s  [3], cons t r ic t ion  of the ves se l s  developed in 
52% of c a se s ,  but if applied in a concentrat ion of 2• 10 -6 gAnl (its T-ac t iv i ty  [3]) - it developed in 98% of 
cases .  Diphenhydramine in a concentra t ion of 2x10 -4 g / m l ,  with ant ihis tamine act ivi ty  [8], did not p reven t  
the change in d i ame te r  of the a r t e r i o l e s  and venules.  

The drugs  used had no effect  on the mic roc i rcu la t ion  of the uni r rad ia ted  mucous m e m b r a n e  of the 
h a m s t e r  r e t robucca l  pouch when injected daily into the implanted chamber .  

when diphenhydramine (2 • 10 -4 g/ml) and morphine  hydrochlor ides  (1 • 10 -8 g /ml)  were  injected into 
the chamber  before  U V - i r r a d i a t i o n  and when injected daily for 10 days af ter  i r rad ia t ion ,  the in f l ammato ry  
reac t ion  developed just  as in the control .  D-LSD-25 (0.05 ng/ml) comple te ly  abolished the pathological  
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Fig. 3. Zone of UV- i r rad ia t ion  in an animal  rece iv ing  D-LSD-25 
in a dose of 0.05 ng/inl on the 5th day (inside c i r c l e  marked  by 
a r row) .  No in f l ammato ry  reac t ion  p resen t .  In t ravi ta l  m i c r o -  
scopy,  80x. 

changes (Fig. 3). When tipindole (2 • -5 gAnl) was injected daily into the chamber ;  inf lammat ion developed 
in the mucous m e m b r a n e  a f te r  UV- i r rad ia t ion  in 32% of c a se s .  

Injection of the h is tamine  and serotonin  antagonis ts  into the chamber  15 min a f te r  UV- i r rad ia t ion  and 
the rea f t e r  daily for 10 days  showed that morphine  hydrochlor ide  (1 x 10 -s g/inl) and diphenhydramine (2 
• i0 -4 g/ml) did not affect the dynamics of inflammation. When D-LSD-25 (0.05 ng/ml) was injected into 
the chamber the blood flow in the mucous membrane was increased and dilatation of the microvessels re- 
duced considerably in 21% of cases. Necrosis of the irradiated area occurred only on the 7th day. The 
same picture was observed in 13~ of cases after injection of tipindole. 

The focus of inflammation was always limited to the area of irradiation whether the serotonin D-an- 
tagonists were injected before or after UV-irradiation. No ulcers developed in the mucous membrane. 

These results indicate that type I histamine receptors evidently do not play an important role in the 
onset and development of inflammation in the mucous membrane of the hamster retrobuccal pouch in res- 
ponse to local exposure to UV rays. On the other hand, the arterioles and venules of the mucous membrane 
definitely constrict in response to the application of serotonin (1 • 10 -6 g/ml), and this occurs also during 
local UV irradiation. Prevention of vasoconstriction in both cases by application of serotonin antagonists 
of the D-type points to a role of serotonin and of D-serotoninergic receptors in the mechanism of develop- 
ment of the initial phase of inflammation. The effectiveness of the serotonin D-antagonists in acute experi- 
ments may be connected with the comparatively high serotonin concentration in the blood and mast cells of 
hamsters [7, 11]. Meanwhile, the anti-inflammatory activity of D-LSD-25 and tipindole in concentrations 
corresponding to their D-antiserotonin properties, revealed in chronic experiments, cannot be explained 
entirely by blocking of the D-serotoninergic structures, for serotonin is a "mediator" of acute inflamma- 
tion [12]. The possibility cannot be ruled out that these preparations, which are indole derivatives, possess 
an action similar to that of indometacin. 

Serotonin antagonists of M- and T-types do not affect the course of inflammation of the mucous mem- 
brane of the hamster retrobuccal pouch in local UV burns. 
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