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Experimental investigations and clinical observations in cases of thermic shock reveal that
microcirulation disorders-rather often determined by disturbances of rheological properties of
erythrocytes and partially of their flexibility present a characteristic peculiarity of this shock
(3, 4). However, both pathogenetic mechanism and therapeutic influence concerning this im-
portant rheological index are not completely clarified yet and thus an object of experimental
studies.

A lot of authors relate the reduced deformability after thermic trauma with changed structu-
ral-functional activity of the erythrocyte membrane influenced by several factors such as cate-
cholamines, kinins, prostaglandins, free fatty acids, etc. (2, 10).

Recently, the concept is established that free-radical peroxide oxidation is one of the uni-
versal factors miodifying membranes and reducing their functional activity (4). We could not
find any data about the role of lipid peroxide oxidation (LPO) in the pathogenesis of disturbed
erythrocyte flexibility in bums and after alpha-tocoferol (alpha-TF) treatment in the literature
available.

In the present work we have the purpose to study the effect of activated LPO on erythrocy-
te flexibility during the acute period after thermic trauma and after alpha-TF treatment consi-
dering alpha-TF a possible protector.

.

Material and Methods

Standard thermic trauma of IIIrd-a — [IITd-b degree up to a body surface of 10—15 per cent
was induced by a heat radiation apparatus. Experimental white rats were divided into three
groups: 15t — controls; 2nd — burned, and 37d — bumed and alpha-TF-treated. Alpha-TF (Flu-
ka) was intraperitoneally injected at dosis of 20 mg/kg b.w. immediately after the thermic
trauma as well as on the 24th and 48th h after it. Blood samples were taken under narcosis
from the jugular vein after 5, 24, 48, and 72 hours. Blood LPO activity was evaluated according
to diene conjugate (DC) and malondialdehyde (MDA) concentrations. DCs were determined
after the method of Stal'naya and Garashvili (7) in umol/ml and MDA — by means of thiobar-
biturate test (11) in nmol/g Hb. Erythrocyte flexibility was estimated after the method of Tan-
nert and Lux (20). The method of variation analysis was applied ‘to evaluate statistically the re-
sults of the trial (D. Sepetliev, 1972).

Results and Discussion

Our results show that the concentration of primary LPO products, i.e. DCs increases maxi-
mally .and significantly on the 5th hour. It reduces progressively after the 24th hour down to
initial levels on the third day after thermic trauma. Alpha-TF reduces DC level in all the terms
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of experiment down to insignificant values as compared with the normal ones exepting these on
the Sth and 24th hour (p < 0.05). MDA level, i.e. secondary LPO product one, increases more
considerably after buming. There is a significant MDA concentration increase even on the Sth
hours after thermic trauma. The maximal level is reached on the 24th hour (table 1). Then it

Table 1

Changes of LPO product concentrations — DC /umol/ml/; MDA /nn'xol/g Hb/ in the blood and erythrocyte
flexibility after burns of Il — a and Il — b degree on a surface of 10—15%, in rats

Indexces Groups n Sh 24 h 48 h 72 h
1.1 6 2067 4.63 20.67%+4.63 20.67*4.63 20.67+4.63
DC 2. BU 6 58.34 +11.53 34.65+2.24 24.46 *3.09 27.63 £1.68
umol/ml pP2:p <0.01 <0.01 >0.05 >0.05
3. B+ LTV 6 43.8 * 7.59 32.90+7.17 23.34 £3.58 20.39 +1.75
P32 <0.05 <0.05 >0.05 >0.05
MDA LU 6 3551%5.19 35.51%£5.19 35.51+5.19 35.51+5.19
nmol/g iIb 2. BU 6 69.35%3.58 70.33 £3.77 54.64 *6.60 55.97+5.09
PP 11 0.001 <0.001 <0.05 <0.01
v 3. B+ oTF 6 53.65%7.30 40.13 +7.95 47.68 £8.77 46.68 £ 7.75
D3Py <0.05 p3:p2 <0.01 <0.05 <0.05
Flexibility 1.1 6 0.88%0.04 0.88 £0.04 0.88 +0.04 0.88 +0.04
tc/ts 2. BU 6 0.67%0.07 0.67£0.06 0.66 '+ 0.05 0.66 +0.04
p2:Py <0.05 <0.05 <0.05 <0.05
3.B+ LTl 0.71 £0.05 0.70 £ 0.03 0.64 +£0.03 0.82 £0.05
P3:P1 <0.05 <0.05 <0.05 <0.05
Legend:
H — healthy

BU - burned and untreated
B + LTF — burned and treated with FTocoferol

Qecreases without reaching initial levels. Alpha-TF reduces the increased values (statistically re-
liably on the 24th h during the termsstudied) but it does not induce their normalization. Ery-
throcyte flexibility decreases statistically significantly after bumning in all the terms studied.
However, it increases (excepting on the 48th hour) maximally and reliably on the 31d day, prac-
tlc’al]y1 to normal levels after alpha-TF treatment when compared with that of the untreated
animals.

Our data indicate that in cases of thermic trauma LPO activation sets in resulting in a rapid
transitory elevation of the concentration of the primary prdduct, i.e. DCs, and more consid-
rably expressed — of the end product, i.e. MDA. This is completely logical, i.e. primary product
transfonmns into secondary one the latter being indicative of LPO activation.

Our comparative analysis demonstrates a definite correlation between the increased LPO
product concentration and flexibility. Our results obtained coincide with data from experimetal
and clinical investigations (9, 12, 17). As previously reported (17), MDA addition to erythro-
cyte suspension induces considerably the number of rigid erythrocytes and worsens their flexi-
bility. R. R. Shilyaev (9) relates the disorders of cerebral circulation with changes of erythrocy-
te flexibility. These changes correlate with the increased concentration of LPO products.

Most probably, flexibility worsening established by us is due to profound structural trans-
formation of erythrocyte membrane cytoskeleton. It is known that LPO products ijnduce con-
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- formation changes as result from polymerization of erythrocyte membrane components accom-
panied by an increase of the concentration of cholesterol (8), saturated fatty acids with forma-
tion of spectrin macromolecular aggregates (14, 16) resulting in an increase of membrane micro-
viscosity and rigidity (19). Because of activated peroxidation the activity of transport ATP-
ases decreases. The electrolyte balance is disturbed, the erythrocyte volume increases and its
shape is altered (1, 5, 6, 15). Thus changes in cytoskeleton and metabolism because of activated
peroxidation reduce elastic properties and stimulate disc-spherocytic transformation. Spherocy-
te deformability requires much more efforts in comparison with discocy te membrane (16). Pro-
bably, this mechanism is of essential importance for worsened flexibility as«n cases of bums
structural heterogeneity as well as presence of large amounts of transformed forms of erythro-
cytes can be established (1).

The analysis of the results demonstrates that alpha-TF improves erythrocyte flexibility paral-
lelly to limiting of LPO activation. This favourable influence is due to its membrane-stabilizing

action and to its ability to build in itself into lipid bilayer structure and to ensure its space sta-

bility (13). Alpha-TF protective effect is determined by its capacity to interact with free radi-
cals and active oxygen (4) and to inhibit their damaging action as well.

The discussion of the results obtained allows us to draw the conclusion that LPO activation

_is one of starting and even also decisive factors in the pathogenesis of worsened erythrocyte

flexibility after thermic trauma. Thanks to its antioxidative and membrane-stabilizing action,
alpha-TF protects erythrocyte membrane structure against damaging effect of LPO products
and improves erythrocyte flexibility.

On the basis of data obtained and conclusions made we recommend alpha-TF including into
the pathogenetic therapy of bums. .

REFERENCES

1.Bpiorun,B.B, PP Kaem, H.B.Uepnouckasn Bwoaa acnepum. 6uon. u med., 1982, N° 9,
117-119. - 2. T puropses, M.T, I A. JleBun, A A.Tionuna upp. B: Hapywenna muxpousp-
KyJISIWMK TIPH oxorosolt Gonesnn. Topiari," 1983, 150. - 3.T'ycenona, ®. M, B.A. CoxonoBa,
B.A.Mateuen ko upp. Iatoa. gusuoa. u axcnepum. rep., 1986, N° 3, 11-14. — 4. MeepcoHn,
&. 3. ApanTaumsd, crpecc, npodunaxtuka, Mocksa, Mup, 1981. 288 c. - 5. M xean, 3. A, 10. C. T y-
HAH,C Q. AxoHoB, IO.BakyHy.X nesponaroa. u ncuxuarp., 1980,N°9, 1328-1330. — 6. P a-
symos,B.B.,, ET.Penuuit, B.Bunorpanosa unp. Kapduonozus, 1987, N* 3, 5558, -
7.Cransuas, U IO, T.T apawsunu — B: CoBpeMenbiec Meroabl B GuoxuMuu. Mockea, 1977,
66~68, — 8. X anunos, 3. M, B.C.JIu, O.A. Asu3osa upp.Bonp. meo. xumuu, 1982, N° 1, 81—
86. — 9. Il u 51 s e B, P. P. [Teduarpus {Mockea), 1986, N°8, 11-15. —~ 10, Allen J.E, H Rasmus
se n. Science, 74, 1971, 512-514, — 11.Bialock,W.R,, A.L. Tappel Lipids, 8,1973,177-182, -
12Coory,W.D.,,H. . Meiselman, P.H och s tein. Bivchim. Biophys. Acta, 597, 1980, 224~
234, - 13, Diplock,A. T., . A Lucy. FEBS Lett.,, 29,1973, 205-210. - 14. Hochstein, P,, SK
J ain. Fed. Proc., 40, 1981, 183188, — 15.1. a CellaP.L.,, R.T. Wee d. Proir. Haematol,, 7,1971,
1-31. —~16.L a Cella, P.L, — B: MemGpanbl u 6onesun. MockBa, 1980, 17-34, — 17.Pfafferot,
B.C,H.J. Meiselman, P.Hochstein Blood, 52,1982,12-16.~ 18,Pradere, 1. G.,, A Bue,
H. Ressis Scand. J. Clin. Lab. Invest., 41, 1981, 223-225, - 19. Rice-Evans,C,, PP Hochstein
Biochem. Biophys, Res. Commun., 100, 1§81, 1537, - 20. Tannert, C., W.L uX. Acta Biol. Med.
Germ., 40, 1981, No 6, 739- 742, . )



Effect of lipid peroxide. 27

BJIMAHUE NMPOAYKTOB MNEPEKMCHOIO OKHCIIEHUA JIMIIHAOB HA ®JIEKCUBHIIMTET
3PUTPOLIMTOB NMPU OXKOTE U JIEYEHHU L-TOKOOEPOIIOM

I'. Bexaposa, H. Ko3zapes, T. Anxoea

PE3IOME

McesnenoBaio BIMSHHC yCWICHHON JIMMUOHOM I11epOKCHOALUM B OCTPOM IepHOME OXOTOBOH TpaBMbI
(5, 24, 48, 72 vaca noane oxora) Ha ¢rexkcubwinret 3putpountoB. Oxor 6bw1 IlIa  —  I1I6 creneHn. OH
oxBatbiBas1 10 - 15 % noBepxHOCTH Tes1a.

C Uenblo MCCIieOBaHUS 3TOTO BIIMSHHMA NapajlyieSIbHO MPOCIIeXUBATOCh U3MEHEHHE KOJIMYECTBA [He-
HOBBIN KOHBIOI'4T, MPEACTABISIOWMX 06O MPOMeXyTOUHbIN HpOAYyKT M4TOHAMANbAErHaa M KOHEUHbIH
NpPONyKT MEPeKUCHOIO OKHC/IEHHs JIMMUOOB B KpOBH. M3MeHeHHe KONHMYECTBa OMEHOBBIX KOHBIOTaT Mpo-
CNIeXHUBATOCh TAKXKe M0 OTHOLUEHHIO K (PJIeKCUOWIMTETY 10 M MOCJIe OO0 B y Ka3aHHbIE Bblllle CPOKH.

Pe3ynbTaThl McClleOBaHHA MOKa3biBalOT, YTO C YBelMYEHHEM CONepXaHUA NMPOAYKTOB MepeKUCHOTO
OKHCIJIEHHUS JIMMUAOB B KPOBH yxymauaeTcs prneKCHOWINTET S3PUTPOLMTOB B OCTPOM MEPHOLE NOCIEe OXKOTa.

B paGore oGeyknaoTcss MeXxaHU3Mbl BIIMSHUSA NPOJYKTOB NMEPEKHUCHOIO OKMUCIIEHHs JIUNUIOB Ha (rnek-
CHBMIIMTET, KaK M pe3ylibraTsl jedeHus L-Tokodeposniom. [penapaT npuMeHsicsi HHTPANEPUTOHEATHHO MO
20 Mr/KT TeJIeCHO1V Beca Mo ofpeie/IeHHOM cXxeMe.



