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It is established that buprenorphine (0.3 mg/kg) induces considerable alterations in the 
phosphohpid composition of hepatocyte plasma membranes as a result of phospha- 
tidylserine accumulation and a considerable loss of sphingomyelin and lysophos- 
phatidylserine. When administered in a dose of 0.03 mg/kg, buprenorphine facilitates 
normalization of the phosphoinositol turnover in hepatocyte plasma membranes. 
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Endogenous opioid peptides are known to be a 
factor in the pathogenesis of shock. They cause 
marked venodilation, thus cutting off a consider- 
able volume of blood from the central and periph- 
eral circulation. It is known that antagonists of 
opiate receptors improve the function of the car- 
diovascular system during shock [6]. However, in 
some cases naloxone has no effect on this system 
and on the survival of animals [16]. On the other 
hand, by reducing opiate analgesia, naloxone can 
sometimes induce lethal changes in the function of 
the cardiovascular system [5]. Different results have 
been obtained in clinical studies of the conse- 
quences of naloxone administration during shock 
[3,12]. At the same time, it has been reported that 
in various models of shock agortists and antagonists 
of opioid peptides ehcit a protective effect on he- 
modynamics [4]. Administration of these prepara- 
tions during shock resulted in analgesia with im- 
provement of cardiovascular function. Buprenorphi- 
ne (BPN) is one of these preparations [4]. In this 
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study we examined the effect of BPN on the phos- 
pholipid composition of hepatocyte plasma mem- 
branes in hemorrhagic shock. This is of interest 
because BPN is a highly hpophilic compound and 
rapidly dissolves in the cell membrane hpids [9], 
owing to which it can directly influence the lipid 
component of the plasma membrane. 

MATERIALS AND METHODS 

Experiments were performed on 24 cats (3+0.5 kg) 
under ethanol-sodium anesthesia (40 mg/kg intra- 
peritoneally). Hemorrhagic shock was performed by 
the method of Wiggers-Fine. Blood coagulation in 
the catheters was prevented by administration of 
2000 U/kg heparin (HP). Thirty minutes after HP 
administration, blood was drained to attain a blood 
pressure of 40 mm Hg, and this pressure was 
maintained during a 1-h time period. The effect 
of BPN (0.03 and 0.3 mg/kg) was studied against 
the background of hemorrhagic shock. Intact ani- 
mals treated with the same dose of BPN served as 
controls. The material for investigation was col- 
lected 2 h after anesthesia. After isolation of hepa- 
tocyte plasma membranes [1] and after extraction 
of total lipids [14], phospholipids were fractionated 
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by thin-layer chromatography on Silufol-254 plates 
in a chloroform:methanol:acetic acid:water system 
(25:15:4:2) [15]. Chromatograms were read in a 
Chromoscan-201 densitometer (Joyce-Loebl, En- 
gland). The results were statistically analyzed us- 
hag Student's t test. 

RESULTS 

In hemorrhagic shock, the major changes in the 
phospholipid composition of hepatocyte plasma 
membranes are associated with phosphatidylcholme 
and phosphatidylinositol (Table 1): the phosphatidyl- 
choline content decreased 3.5-fold (p<0.001) and the 
phosphatidylinositol content  increased 6.2-fold 
(p<0.001). When administered in hemorrhagic shock 
in a dose of 0.3 mg/kg, BPN induced considerable 
alterations in the phospholipid composition of hepa- 
tocyte plasma membranes: the phosphatidylserine 
content  increased 4-fold (p<0.001), while the 
sphingomyelin and lysophosphatidylcholine contents 
decreased 6.7- (p<0.01)and 35.5-fold (p<0.02), re- 
spectively. On the other hand, when BPN was ad- 
ministered in a dose of 0.03 mg/kg, it had a ben- 
eficial effect on the phosphatidylinositol content of 
hepatocyte plasma membranes: a 30% normalization 
(p<0.01) was observed. 

Thus, administration of BPN in a dose of 0.3 
mg/kg against the background of hemorrhagic 
shock has a s i ~ c a n t  effect on the phospholipid 
composition of hepatocyte plasma membranes. In 
this connect ion,  the increase in the phospha- 
tidylserine content is of interest. It is known that 
the lipid phase is a matrix for the cell membrane 
receptors and is important in the agonist-receptor 
interaction. It was found that phosphatidylserine, an 
important component of opiate receptors [2], po- 
tentiates the binding of opioid peptides to recep- 
tors. Direct interaction of opioid peptides with 
phosphatidylserine has been demonstrated [17]. 
With this in mind, it can be speculated that the 
administration of BPN in a dose of 0.3 mg/kg 
facilitates the binding of opiates to hepatocyte 

plasma membrane receptors, notably due to the 
increase in the phosphatidylserine content. 

On the other hand, in a dose of 0.3 mg/kg 
BPN induces a considerable loss of the sphingo- 
myelin content of hepatocyte plasma membranes. 
There is evidence that sphingomyelin and its de- 
rivatives are involved in signal transduction [13]. 
It is hypothesized that sphingomyelin turnover is 
similar to that of phosphatidylinositol [8], but lasts 
for a longer time and may be implicated in more 
prolonged cellular alterations. Degradat ion o f  
sphingomyelin leads to inactivation of protein ki- 
nase C [10]. On the other hand, it should be 
noted that the accumulation of sphingosine, a cy- 
totoxic derivative of sphingomyelin, to concentra- 
tions inhibiting protein kinase C may result in cell 
necrosis [7]. 

Of interest  is the effect BPN has on the 
lysophosphatidylcholine content. It is known that 
lysophosphatidylcholine modulates the activity of 
some membrane enzymes. Proceeding from the de- 
tergent properties of this compound, we assumed that 
its role in enzyme activation consists in solubiliza- 
tion of the membrane with subsequent stimulation 
of the enzyme-substrate reaction [11]. Thus, it is 
obvious that the drop in the lysophosphatidylcholine 
level of hepatocyte plasma membranes under the 
influence of BPN (0.3 rng/kg) may be reflected in 
the activity of the enzymes whose mechanisms of 
activation involve lysophosphatidylcholme. 

Partial restoration of the phosphatidylinositol 
content of the plasma membrane was a specific 
feature of BPN administration in a dose of 0.03 
mg/kg against the background of hemorrhagic 
shock. However, it is known that the metabolism 
of phosphatidylinositol is associated with trans- 
membrane signal transduction and protein kinase C 
activation. Taking this into account, one can as- 
sume that partial correction of the phosphatidyli- 
nositol content  in hepatocyte plasma membranes 
promotes normalization of cell metabolism when 
this dose of BPN is administered during the treat- 
ment of hemorrhagic shock. 

TABLE I. Phospholipid Composition (%) of Hepatocyte Plasma Membranes in the Cat (M• 

Note. PE: phosphat idylethanolamine;  PS: phosphatidylserine; PI: phosphatidylinositol;  PC: phosphat idylchol ine;  SM: sphingomyelin;  
LPC: lysophospha t idy lchol ine ;  PL: phosphol ip ids .  The s ignif icance of differences  in compar ison  wi th  the  control  is ind ica ted  
with one asterisk and with the parameters  dur ing  shock with two asterisks. The n u m b e r  of animals  is given in parentheses .  
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Thus, when administered m a dose of 0.3 nag/ 
kg under conditions of hemorrhagic shock, BPN 
reduces considerable alterations in the phospholipid 
composition of hepatocyte plasma membranes and 
can aggravate disorders of liver function. On the 
other hand, administration of BPN in a dose of 
0.03 mg/kg has a protective effect on hepatocytes. 
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