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Summary

The rate of proton gradient-induced Na* /H* exchange in the erythrocytes of

SHR was increased by 50 60 % as compared to WKY animals. No a:gmm‘ml
correlation between Na* H* exc ange, and blood pressure was revealed in

ybrids of SHR and WKY rats, *+ exchange rate in the erythrocytes of F

g:/l(R x WKY hybrids was twice a h\gh as in SHR and three times higher than in
XY rats.
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Tt was shown previously that Na* /H* exchange induced by cell shrinkage or
cytoplasm acidification is increased 1.5-2 times in SHR as cnmgared to WKY
erythrocytes (Orlov et al. 1987, 1989). Similar clevation of Na* /H exchange was
also observed in platelets, lymphocytes and smooth muscle cells of SHR (Feig 1987,
l—elget al. 1987, E‘ & Deth 1988, M‘xrkov et al. 1989). To study the involvement of

the hypertension we examined the
Na* /H* exch..mge in erythrocytes of FZ hybrids of SHR and WKY rats.

Five-month-old male SHR rats with systolic blood pressure (SBP) of 1757
mm Hg, age-matched WKY male rats with SBP of 112+5 mm Hg and four-month-
old F hybrids of SHR and WKY rats were used. Blood pressure was measured in
conscious animals  through a Cdlhetenzed femoml artery. The rate of

ical proton gradi duced Na* /H* exchange was measured as the
value of amiloride-inhibited proton efflux at intracellular pH 6.60-6.70 and
extracellular pH 7.95-8.05 (Orlov ef al. 1989).

The rate of proton gradient-induced Na* /H* exchange in ery(hmcym of

SHR was increased by 50-60% as compared with WKY rats (Table 1
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Table 1
Amiloride-inhibited (Na* /H™ exchange) and amiloride-nonsensitive components of
proton effux in erythrocytes of > (SHR), (WKY)
rats and Fp SHR x WKY hybrids
Joride-inhibited lorid
component component
Groups n
mmol . (1 cells . h;

1. WKY 1n 10.54+1.58 8.90+2.88
2. SHR B 17eise 25802288
3. Fy hybrids 28 31604255 29402274

P2 <001 NS.

P3 <0001 <0001

Py <0001 NS.

BP (mn Hg)
180

The nship of systolic blood pressurc and Na* /H exchange rate [mmol . (I cells . )] in
erhroestes of 13 SHR x WKY hybids(n- 28, £-007 ns).
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This is in accordance with our previous data (Orlov et al. 1989). The
amiloride-nonsensitive component of proton efflux rate was 25-35% greater in
SHR than in WKY erythrocytes. This could be due to incomplete inhibition of

a* /HT exchange by this substance as was recently shown in the study of proton
gmdn:m induced Na* /H™ exct hange in human red cells (Semplicini er al. 1989a). Tt
is evident from Tab. 1 that the rate of Na*/H™ exchange in erythrocytes of ¥,
hybrids was twice as high as in SHR and three times greater than in WKY rats.
There was no significant correlation between blood pressure and Nat/H*
exchange rate in F, SHR x WKY hybrids (Fig. 1).

The hypothesis on the involvement of Na‘/H™ exchange in the
pathogenesis of primary hypertension was formulated by Aviv (1988) and Postnov er
al. (1988). In addition 10 the above mentioned studies this suggestion s further
supported by the findings of increased Na¥ /H* exchange in platelets (Livne er al
1987) and red cells of patients with essential hypertension (Orlov et al. 1988, 1989,
Semplicini et al. 1989b). However, some data contradict this hypothesi Thm we
failed to reveal any alterations of Nat/H¥ exchange in the ral Milan
hypertensive strain (Orlov er al 1989). it was further found that hélcarsytr
Na*/H" exchange in erythrocytes of the normotensive Brown Norway strain
(BN.Ix rats) was also elevaied above the level observed in SHR (Orlov et al. 1991)
The present data clearly demonstrate the absence of any Significant correlation
belween blood pressure and Na* /H* exchange in F, hybrids in which the rate of

Na* /H* exchange was greater than in both progenitor strains, i.e. SHR and WKY.
At pr-sent there is no satisfactory explanation for this phenomenon.

References

AVIV A.: The link between cwniu]lc(z * and the Na* /H* antiport: a unifying factor for essential

hypertension. J.Hy 691, 1988,
et R.C.: Elevated pnmphuhpacc C and Na*t
ypertensive rats. Hyperiension 12: 330-331, 1988,

FEIG P.U.: Membrane Na/H cxchange in phltlch of spontancously hypertensive rats (SHR). Kidney
Int. 31: 296, 1987.

FEIG P.U., D'OCCHIO M.A, BOYLAN J. W.:  Lymphocyte mcmhrzmc sodium-proton exchange in
spontancously hypertensive rats. Hypertension 9: 282288, 1

LIVNE A, VEITCH R, GRINSTEIN S., BALFE J.W., MARQUEZ- JLIm A.‘ ROTHSTEIN A.: Increased
platclet Na® exchange rates in essential hypertension: application of a novel test.
Lancet 1: 533536, 1987,

MARKOV Ki1.M., PINELIS V.G., KUDINOV G, KUDINOY, YU.V., BORIN, M.L. AZIZOVA O.A.: Platclet
Na /H* exchange in spontancously hypertensive rats. Biull. Eksp. Biol. Med. (Moscow)
107: 188190, 1989,

ORLOV SN POKUDIN N.I, POSINOV YU.V.: Na* ~H* exchange in erythrocytes of spontancously

ertensive rats. J. Hypertens. S (Suppl 5): $281-$283. 1987.
OrLOV SN POSINOV 1. ‘u, POKUDIN N.IL, KUKHl RENK: V.YU. POSINOV Y LV.: lucreased
a¥ /H exchange in crythrocstes of patients with essential hypertension. Biull. Eksp. Biol.

Mm. (Moscow) 106: 286259, 1988.

ORLOV S.N., POSTNOV LYu,, POKUDIN N.I, KUKHARENKO V.YU., POSINOV Yu.V.: Na*-H
exchange and other ion-transport systems in crythrocytes of essential hypertensives and
spontancously hypertensive rats: a comparative analysis. J. Hypertens. 7: 781788, 1989.

EK TP,

exchange activity in spontancously




6 Orlovet al. Vol. 40

ORLOV S.N., POKUDIN NI, POSTNOV Yu.V., KUNES ., ZICHA J.: Ion transport systems in erythrocyte
membrane of spontancously hypertensive rats (SHR) as comparcd with normotensive rats of
the Brown Norway (BN.Ix) strain. Physiol. Res. 40: 7-10, 1991

POSTNOV YuV., KRAVTSOV GM., ORLOV SN, POKUDIN NI, POSTNOV LYu,, KOTELEVISEV
Yu.V.: Effeet on protein kinase C activation on cytoskeleton and cation transport in human
erythrocytes. Reproduction of some membrane abnormal revearled in - essential
hypertension. Hypertension 12: 267~ 273, 1988,

SEMPLICINI A., SPALVINS A., CANESSA M. Kinetics and stoichiometry of the human red cell Na* /H*

exchanger. I Menbi BlaU0TE1 0208 19892

SEMPLICINI A., CA . MOZZATO MG, CEOLOTTO G, MARZOLA M., BUZZACCARINI F.,
(,wn,xmr,?mn A A.C: Red blood cell Na*/H ‘and Li* /Na* exchange in  paticnts
with essential hypertension. Am. J. Hypertens. 2: 03~ 908, 1989b.

Reprint r
D Sergei N. Orlo, Laboratory of Physical Chemistey of Biomembranes, School of Biolo, Moscow
State University, Moscow 119899, USSR,




