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The problem of neuro-humoral regulation of erythropoiesis is still not enough
clarified. Erythropoietin (Ep) regulation (a specific factor in maintenance eryth-
rocyte homeostasis (1, 11, 13, 15, 18) represents a particular interest. Recently,
it has been accepted that another specific factor (an inhibitor of erythropoiesis
(IE) ) antagonizing Ep effect (10, 12, 14, 23, 24) plays also a role in erythropoiesis
regulation. In our previous assays we have found out that beta-adrenoblockade
and beta-adrenostimulation reduces Ep activity in rats while Reserpine (R) treat-
ment doesn’t change it significantly (5, 6). The important role of beta-adreno-
receptors in Ep activity regulation has been confirmed, recently, by Fink and
Fisher (1976), too.

The purpose of the present study is to examine paralelly plasma Ep activity
and IE activity after adrenergic effects by different mechanism. This would
enable us to explain more accurately certain aspects of control function of adre-
nergic mediatory unit upon plasma. Ep activity and IE factors which erytrocyte
homeostasis is dependent on.

Material and methods

The observation was carried out on 119 white rats of Wistar bred with body
weight of 150—200 g. We used Isoprenaline-hydrochloride (Ip) as a stimulator
of beta-adrenoreceptors (twice) in a dose of 5 mg/kg every 10—12 hours (sterile
intraperitineal application) and Propranolol (pr) (Obsidan — DDR) in the same
dose and way. A separate group of rats was treated with a beta-adrenoblocker and
in one hour — with a beta-adrenostimulator in aforementioned doses. We ap-
plied Reserpine (R) (Rauwasedin — DDR) in a dose of 2 mg/kg s. c¢. as an inhi-
bitor of neuronal link of the adrenergic mediatory unit. The controls were trea-
ted with saline (5). The treatment of rats continued 6 days long. On the 7t" day
their blood was sterilely collected and separated plasma was frozen until use.
Plasma Ep activity was estimated on polycytaemic hypoxic mice by *°Fe incor-
poration into new-formed erythrocytes (modification of Cotes and Bangham's
method, 1961). The determination of plasma inhibitory activity has been pre-
viously described (6,25).

Results and discussion

The results from the parallel examination of plasma Ep activity are presen-
ted on fig. 1 and 2. In order to explain the mechanism of lowered Ep activity
at beta-adrenostimulation and beta-adrenoblockade, we studied plasma inhibi-
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tory properties in this setting. The results received are shown on fig. 3, A, B.
It can be seen that plasma of rats treated with Ip shows a 7,07 % inhibition
as compared to that of Ep control (fig. 3a). Plasma of rats treated with beta-
adrenoblocker Pr demonstrates a more considerable inhibition of 15,86 % (fig. 3b).
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Fig. 1. Plasma Ep activity measured by the percentage of 5%Fe incorporated in the erythro-
cytes of polycytemic mice, presentel as a percentage deviation compared to the basal erythro-
poiesis accepted as 100 %.

*activity level of the control plasma means statistical significance at p <0,025

In seems that concerning any effects plasma Ep activity is increased as com
pared with basal erythropoiesis. The slightest increase is observed with beta-
adrenostimulation with Ip and the biggest one after inhibition of the neurona-
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Fig. 2. Ep activity in comparison to the control plasma, accepted as 100 %.

link of the adrenergic mediatory unit with R. (fig. 1). In our opinion, the com-
parison of Ep activity after different adrenergic effects with that of control plasma
is of a greater interest.

Plasma shows a tendency to lower levels after beta-adrenostimulation, beta-
adrenoblockade and combination of stimulation followed by blockade. Ep acti-
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vity is greater than that of the control only in animals treated with R. (fig. 2). We
tend to explain its lower activity in those treated with Ip as compared to the
other adrenergic effects by the lower Ep production and the presence of IE (fig 3a).

In previous studies we have established

% Jncorporation of % fe that Ip stimulated erythropoiesis pri-
16 marily by its direct influence on the bone
14 marrow (6). It is a noteworthy fact that
) along with Ep reduction there is also 1E
10 £p Stancara,c>  which probably contributes to the totally
P 2 lower plasma Ep activity. IE appearance
6 ‘ can be explained ‘with the higher levels
4 of erythrocytes and haemoglobin estab-

— lished (6) which could as well inhibit
20 w Ep production, as stimulate an inhibitor

appearance by a feedback mechanism (24).

The comparison of Ep activity in
% Incorpation of > Fe animals treated with Pr and of that in
control shows a tendency to levels lower

16 by 17,04 %. This is considered to be
14 " . due to the presence of 1E (fig. 3b) which
2 R Sapaargs takes part in determination of total plas-
0 / S ma activity. According to our opinion,
8 0= one of the factors which could stimulate
6 1% & IE production by a feed-back mechanism
4 5.8 2 is the increased reticulocyte count. It is
2 possibly that the lower plasma Ep acti-
0 vity as compared with the control one is

due also to the inhibited Ep production,
Fig. | N roperties of @S far as it is know_n that Pr inhibits
opromaline hested Tale By e ordinate  a number of metabolic processes (8,20).
to the left — 9% of the incorporated »*Fe in  This Pr eflect is probably mediated by
polycytemic rats under the influence of 0,5E cAMP which is considered to be playing
Ep standard «G» to the right — % of inhi- 54 3 50rtant role in Ep biogenesis (18,26).
bition compared to the Ep standard «C» un- . ’
der the influence of the investigated plasma. . The data concerning plasma Ep ac-
Fig. 3b. Plasma inhibitory properties of  tivity in rats treated with Pr and Ip both
Propranolol-treated rats. The same indica- represent a certain interest. The juxta-
tions. position of this activity with that of con-
trol plasma shows a diminution of 15,23 %
while in Ip treated animals this reduction is 32,97 % (fig. 2). According to us
this considerable inhibition of Ip effect after a preliminary beta-adrenoblockade
also points to the fact that the beta-adrenoreceptors participate in Ep biogenesis
in these conditions. At present, the precise mechanism of this action couldn’t
be easily explained. cAMP may also take part here.

However, according to us it is more likely that Pr could reduce the renal blood
flow (7, 9, 27) and it can increase renal Ep production by the way of relative
renal hypoxia (17).

The tendency to increased Ep activity in rats treated with R (fig. 1, 2) is
due, according to us, to its increased production on the one hand, and to its in-
hibited utilization, on the other one. Catecholamines depletion (17) which oc-
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curs in the initial phase of adrenergic post-reserpine blockade could reduce re-
nal blood flow (22) and hence increase Ep production.

The markedly low 5%Fe incorporation into erythrocytes, the reduction of
both reticulocytes and myelocaryocytes (6) speaks for a low functional activity
of bone marrow erythroblasts, respectively, for inhibited Ep realization.

According to opinion all this can cause the higher Ep activity in R treated
rats. Our data are in concordance with the results of Gubina et al. (1974) who
have found an Ep increase aiter renal denervation.

Our results confirm the important role of the adrenergic system in Ep acti-
vity and IE regulation, i. e. in the maintenance of erythrocyte homeostasis. Of
course, this regulation is complex and is closely related to total metabolism (6).
The feed-back mechanism may play an important role in this regulation. It is
bound up not only with stimulation or suppression of Ep production but also
with the presence of IE.

REFERENCES

1. Bapkxopa, H. B: Ousnonorus spurpomossa. JI., Hayka, 1979, 97—117. —
2. Tyauwm, B. U, I Il. Mockanesa, T. U. Kopeukasa u np. [poba. ee-
wamoa. u nepeaus. kposy, 1971, 10, 48—49. — 3. I'yguwm, B. U, T. II. Mockaae-
Ba, B. C. UBauoBa. Brwaa skcnepum. 6uor. u med., 1974, 7, 28—30. — 4. Ty6uu a,
H. A, E. ®. MopmaxoBa B: MojexynsapHbe acnekTsl peryJsiuu 3purponossa. Ps-
3anb, 1974, 119—125. — 5. Tanues, T., E. Iaukos A Ma#lictopcku B:
I06ua. nayu. cec. 10 roqusu BMU — Bapua. Bapua, 1971, c¢B. 3, 77—80. — 6. Tanues,
I Kanpg. auc. Bapua, 1975, — 7. Topnuuuen ko, E. M. Pusuos s, 1980, 1, 128—
131. — 8. Koaaposa, P. Kaua. guc. C., 1975. — 9. MuxafimoBa, A. A, M. A.
Jdaununuabuenko, A. B. 3axaposa. Kapduosocus, 1973, 1, 70—75. — 10. Mo i -
ceesa, O. M. B: ®usuonorus zpurponossa. JI., Hayka, 1979, 159—171. — 11. Moc s -
ruuna, E. H, H E ®egxoros, B. U. Tynum u xp. B: Hopmaiabnoe KpoBoTBO-
penne u ero peryasiuus, M., 1976, 341—457. — 12. Heycrtpoes, I'. B. [Tamoa. ¢usuosr
u skcnepum. mep., 1977, 4, 61—63. — 13. ITasaos, A. J. B: Monekyaspahe acmexTsl
peryasiudu 3putporiossa. Pssaub, 1974, 5—25. —14. Hlextep, C. 0. B: IlpoGaemst
HHTepOpelenIHH, peryjasuuu dusnogoryueckux QyHknuu u mosegenusi. JI., 1976, 247—257. —
15, Beynon, G. J. Physiol., 266, 1977, 2, 347—360. — 16. Carlsson, A. Pharm.
Ther., 1, 1975, 3, 393—400. — 17. Fisher, J. W. Pharm. Rev., 24, 1972, 3, 459—508. —
18, Fisher, J. W. et al. Contrib. Nephrol., 13, 1978, 37—59. —19. Fink, G. D.,
J. W. Fisher. Amer. J. Physiol., 230, 1976, 2, 508-——513. — 20. Gothelf, B.,, S. E1l-
lis. Proc. Soc. Experim. Biot. Med., 147, 1974, 259—261. — 21. Hach, B., P. Mit z-
negg, F. Heim. Experientia, 28, 1972, 12, 1418. — 22, Harasawa, H, T. Yo-
nezawa. Anaesthesiclogy, 24, 1975, 349—353. —23. Lindemann, R. Erythro-
cyte inhibitor factor (EIF). Oslo, 1976. —24. Necas, E.,, J. Neuwirt. Blood, 36-
1970, 6, 754—763. — 25. Nenov, D., T. Ganchev. In: Donausymp. fuer Nephro,
logie, 1. Budapest, 26—28. 1X. 1977. Eriedberg/Hessen, 1978, 113—116. —26. Rodger s-
G. M,J. W Fisher, W. J. George. Amer.J. Med., 58, 1975, 31—38. — 27. Sol,
ti, F., J. Kaszonai, J. Rei, J. Nagi. Acta Physiol. Acad. Sci. Hung., 38, 1970
85—92. .



44 T. Ganchev, M. Georgieva

3PUTPONO3TUHOBAS AKTHBHOCTb MU MHTHBUTOPHbBIE CBOACTBA
NJIA3MbI KPbIC NOCJIE PA3JIHYHbIX
AJIPEHEPFTHYECKHX BO3JEACTBHA

T. I'anues, M. l'eopeuesa

PE3IOME

Hayuaercs 3pHTPONOITHHOBAS aKTHBHOCTb H WHTHOGHTOPHBIE CBOMCTBA IVIa3MHl Mocjae pas-
JHYHHIX CBOHM MeXaHH3MOM BOAelicTBHIM Ha afipeHePTHYECKYIO CHCTEMY KpBIC.

Bera-aapesocTUMYJA A M30NPEHATHHOM [OHHXKAET SPHTPONOSTHHOBYID AaKTHBHOCTb MO
OTHOLUEHHIO K KonTpoaio Ha 32,97 % u nmokaswsaer unrubuumuio na 7,07 %. Yacruunoe cusarue
H3onpenasHHoBoro 3pdeKra nocie npelBapUTeIbHOH GeTa-aipeHOGJOKaAbl NPONPaHOg0dOM (OT
32,97 % no 15,32 %) cBupeTenbcTBYeT 06 yuyactuu Gera-aJipeHopelenTopoB B GHOreHese 3pHTPO-
nostuHa. bera-aapeno6a0Kaja NPONPAHOAONOM TOHHKAET AKTHBHOCTL SPHTPONOITHHA Ha 17,04 %
W BHISABJAAET MHrHOHUpYolMe cBoHcTBA mnaasmsl — 15,86 %. Ilopasienne HeBpoHadbHOro 3BeHa
ajapeHepruyeckoil MeHaTOPHON e AUHHIILI Pe3epNUHOM BLI3BIBACT YBeaHUeHHE MJa3MeHHOT0 3pHTPO-
nostuHa Ha 24,92 %. IloguepkuBaercs BakHad PoOJb aJPEHEPTHYECKON CHCTEMBI B peryJsiiuu
MJ1a3MeHHOTo 3PHTPONOSTHHA H UHTHOGHTOpPA 3PHUTPONO33a.



