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Dermorphin  injected intraperitoneally is shown to inhibit the formation of compensa-  
tory vascular reactions. The effect of the peptide depends on the dose and on the rate 
of changes of ambient temperature. 
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There are some published data on a thermoregula- 
tory effect of opioids [7]. Some of these compounds 
(morphine, 13-endorphin, met-enkephalin, and der- 
morphin) exhibit a complex dose- and temperature- 
dependent effect: intracerebral administration of opio- 
ids to animals exposed to low temperatures results 
in hypothermia, which lessens as the ambient tem- 
perature rises and in some cases gives way to 
hyperthermia in a hot environment [3,6,10,11,13,14]. 
In this group of opioids dermorphin (H-Tyr-dAla- 
Phe-Gly-Tyr-Pro-Ser-NH~) is of special interest and 
is characterized by a number of features: at present 
it is one of the most potent  analgesics, a highly 
specific agonist of the opiate g-receptors; due to the 
presence of  dAla in the  second position, this 
heptapeptide is resistant to peptidases [2,5,9,12]. 
Previously we showed that the nature of the ther- 
moregulatory activity of dermorphin is preserved for 
peripheral (intraperitoneal) administration [8]. More- 
over, peptide-induced changes in the body tempera- 
ture are accompanied by a complex of peripheral 
vascular reactions, the dynamics of which in some 
cases does not agree with that of the body tempera- 
ture. The data on central administration of dermor- 
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phin to animals adapted to various temperatures sug- 
gest that the peptide acts on the central mechanisms 
of set point regulation [4]. We believe that dermor- 
phin may affect the sensitivity of therrnoreceptors. 

To elucidate this question, we studied the ef- 
fect of  dermorphin administered intraperitoneaUy 
on the development of peripheral compensatory  
vascular reactions in rats in response to a rise of 
the ambient temperature. 

MATERIALS AND METHODS 

The study was carried out on random-bred  white 
rats weighing 180-250 g. Dermorphin synthesized 
at the Peptos plant was injected intraperitoneally in 
doses of 50 and 500 ~tg/kg (1 ml/kg) in aqueous 
solution. Control animals were injected the same 
volume of distilled water. 

During the experiments the rats in individual 
plastic boxes were placed in a thermocontrol led 
chamber with a programmed temperature regime, 
and the following temperatures were continuously 
recorded: rectal (6-cm depth) - Trt; tail skin - Tt; 
air in the chamber - Tc. 

We developed an experimental mode l  which 
allows for two types of dynamic temperature  in- 
fluences: 
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Fig. 1. P a t t e rn  of c h a n g e s  of b o d y  t e m p e r a t u r e  (Trt) and  
tail  skin t e m p e r a t u r e  (Tt) d u r i n g  a m o n o t o n i c  r ise  of the  
a m b i e n t  t e m p e r a t u r e  (Tc) ( reg ime  of m o n o t o n i c  hea t ing ) .  
Dotted lines: moment  of inject ion of preparat ion and start of 
change  of t e m p e r a t u r e  regime;  c o n t i n u o u s  line: m o m e n t  of 
appea rance  of CV-R. 

a) monotonic  heating - a gradual (0.2oC/min) 
rise of the air temperature (initial Tc=22.5-23~ 

b) displacement - an abrupt (10~ rise of 
the ambient temperature (transfer of animals from 
room temperature to a hot chamber, Tc=36~ 

Under  these conditions a complex of compen- 
satory reactions develops in the animals, aimed at 
getting rid of the excessive heat, thus preventing 
overheating of the organism and stabilizing the 
body temperature.  One of the main components  
of this complex is dilatation of the peripheral ves- 
sels, which manifests itself in an abrupt rise of 
Tt, since the tail is a specific organ of heat ex- 
change in rats. 

For the prevention of a direct heat influence 
on the tail the rats were placed so that the  tail 
was outside the chamber at a constant Tc. 

The temperature regime was changed after a 
preliminary 60-min adaptation to the initial ex- 

perimental  conditions (when Trt and Tt of each 
animal remained practically unchanged during at 
least 30 rnin). The injections were performed im- 
mediately before the changes in temperature re- 
gime. The following parameters were recorded: 

Tort=(Trt(-30)+Trt(-20)+Trt(- 10)/3, 

where Trt(-30), Trt(-20), and Trt(,10) are Trt mea- 
sured 30, 20, and 10 rain before the changes in the 
temperature regime; LP is the latent period of the 
compensatory vascular reaction (CVR), or the time 
(rain) elapsing from the change of the temperature 
regime to the start of a sharp rise of Tt; Trt is the 
threshold Trt corresponding to the CVR: 

ATrt=Trt-Tort; 

Tc is the threshold Tc corresponding to the CVR 
(under conditions of MH): 

ATc=Tc-Toc. 

Figure 1 demonstrates the dynamics of the re- 
corded parameters in one animal under conditions 
of MH. Under conditions of displacement Trt and 
Tt change analogously, while Tc changes abruptly. 

Ten animals were tested simultaneously, five 
of which were controls. 

The results were processed statistically using 
the Student t and nonparametr ic  Wilcoxon tests. 

RESULTS 
Two afferent impulses are known to cause CVR 
during the rise of body temperature in response to 
a rise of the ambient temperature:  f rom thermo- 
sensitive peripheral receptors (body surface) carry- 
ing information about the external temperature and 
from receptors of internal organs carrying informa- 
tion about the body temperature. 

Under  conditions of monotonic  heatinga vaso- 
dilatory reaction arises in response to significant 
changes of  body temperature (Table 1). Tort  reli- 
ably differed from the threshold value Trt, which 

TABLE I. Effect of Intraperitoneal Injection of Dermorphin on the Development of a Compensatory Vascular Reaction 
(Vasodilation) in Rats under Conditions of Monotonic Heating 

Note. Here and  in Table 2 one and two asterisks denote  reliability of differences from control  b y  the  Student  t tes t  for p<0.05 
and p<0.005, respect ively,  and  one and  two circles  deno te  re l iabi l i ty  of d i f ferences  from con t ro l  by  the W i l c o x o n  tes t  for 
p<0.05 and  p<0.001, respect ively.  
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TABLE 2. Effect  of  I n t r a p e r i t o n e a l  I n j e c t i o n  of D e r m o r p h i n  on  the  D e v e l o p m e n t  of a C o m p e n s a t o r y  Vascu l a r  R e a c t i o n  
(Vasodilation) in Rats under  Condi t ions  of Displacement  

suggests the important role of afferent impulses 
from thermoreceptors of internal organs in the 
formation of a CVR. In other words, a reflex 
compensatory reaction develops when the excess 
heat in the organism reaches a certain critical 
level, and a further rise of body temperature may 
lead to overheating of the organism. 

Under these conditions intraperitoneal injection 
of 500 gg/kg dermorphin delayed the development 
of CVR (Table 1): LP, ZxTrt, ATc, and the thresh- 
old value of Tc in the experimental animals con- 
siderably surpassed those in controls. However, 
derinorphin did not affect the threshold value of Trt. 
Decreasing the dose of heptapeptide by an order of 
magnitude completely abolished this effect. 

The development of CVR in the displacement 
regime (Table 2) did not require a considerable 
shift of Trt. This experiment reproduces the state 
which activates the so-called feed-forward system 
[1]. In this case the compensatory reaction is trig- 
gered primarily by afferentation from peripheral 
thermosensitive receptors, i.e., in response to the 
temperature gradient. The CVR in this case devel- 
ops before the excess heat in the organism attains 
a critical level. Intraperitoneal injection of 500 ~tg/ 
kg dermorphin considerably prolongs CVR latency 
(Table 2), the threshold value of Trt in the ex- 
perimental group being unchanged in comparison 
with the control. At the same time, in rats injected 
a higher dose of dermorphin the development of 
CVR was triggered by a significant rise of the body 
temperature. In other words, in the experimental 
group CVR development required an appropriate 
afferent impulse from the receptors of the internal 
organs, indicating a critical accumulation of heat 
in the organism. Decreasing the dose of dermor- 
phin by an order of magnitude diminished this 
effect: CVR latency was considerably shorter than 
in animals injected with the higher dose of 
dermorphin, but the differences between the con- 
trol and experimental groups remained reliable 
(Table 2). 

The obtained results suggest that the delay of 
CVR after injection of dermorphin may be caused 
by several factors. On the one hand the LP of the 

CVR in the experimental group may  be extended 
due to the fact that dermorphin- induced hypoth-  
ermia prevents the rise of  Trt to the threshold 
value. This assumption is conf t rmed by the dose- 
dependent weakening of the effect and by the fact 
that dermorphin  does  not  change the threshold 
value of  Trt. On the other hand,  higher values of  
Tc and Trt in the experimental group, which sug- 
gest that addit ional  afferent impulses are required 
for the development of a CVR, are apparently due 
either to a reduced sensitivity of  the peripheral 
thermoreceptors or to an elevated central thresh- 
old of CVR caused by dermorphin.  

Thus, dermorphin delays the development of  a 
vasodilatory reaction in response to a rise of  am- 
bient temperature.  It increases the latency of  the 
reaction but does not affect the threshold value of 
the body temperature.  In animals injected with 
dermorphin vasodilation occurs only after a signifi- 
cant rise of  the body temperature.  
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