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The marked oxidation-reduction properties of manganese can influence wupon
the donor-acceptor processes and by this way upon the functional state of the
erythrocytes.

~ Sulfhydril groups (SH-groups) are one of redox-system regulators known.
They .are components of erythrocyte proteins, sulfur-containing amino acids, and
glutathione. They are very important for the activity of numerous cell enzymes
(6). SH-compounds play an essential role in the metabolism, in erythrocyte in-
tegrity maintenance (7), as well as in restoration of the active functional state of
globin (4). The changes of SH-groups under the influence of various chemical fac-
tors -present one of the indexes determining erythrocyte vitality (1, 6, 9, 14).
It is interesting to study SH-group concentrations when the. influence of man-
ganese on the functional state of erythrocytes is considered.

Material and methods

The study covered 126 sexually mature white male rats of Wistar breed with
a mean weight of 125+-10,0 g (70 rats were manganese treated and 56 ones were
controls). The animals were poisoned every day for a period of 40 days per os by
using soft probe with 4 per cent MnCl,.4H.,O solution in a dose of 50 mg/kg b. w.
that is 1/100 LDy,. They were killed by decapitation on the 8th, 15th, 20tk 25th
30'h, and 40th day, respectively. These terms were selected according to the data
available about manganese ion absorption through the gastro-intestinal tract.

Erythrocyte mass was obtained by threefold washing with 0,9 per cent saline
and centrifugation at 4 °C with 2600 revolutions per minute for 10 min (3). SH-
groups were amperometrically determined in erythrocyte haemolysate after
N.. Ivanov’s modified method (11). The results obtained are processed according
tp"the method of variation analysis.

B Results and discussion !

SH-group concentration in erythrocytes of the control animals varies about
® mean one of 7,61=0,634-107/10° U. These results are demonstrated on fig. 1.
One can see that SH-groups in the erythrocytes of animals poisoned are reliably
less (p <0,02) in the first examination (on the 8" day). There are marked devia-
tions in 62,5 per cent of the samples studied. On the 15t day after treatment
SH-group content increases significantly (p <0,05). These values are maximal
dutring the whole period of the experiment. In comparison to the control level
there are abnormalities in any animals treated (100 per cent). After the 15t day
SH-group concentration diminishes and reaches its minimal level on the 25t day
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when there are deviations in 88,9 per cent of the samples studied. However, after
the 25t day there is an increase of SH-group concentration up to levels near to
these of the control animals.

These results show that under manganese influence some changes in SH-

group concentrations set in. Their primary reduction is probably due to the chan-
ges of the physico-chemical state of the

proteins (2, 9). It could be supposed that

* free SH-groups sink because of conforma-

tion alterations and some of them cannot

be, therefore, determined by the method

/\ /\. used. This presumption concerns any

fontrols erythrocyte proteins including enzyme

/ V proteins, too.

SH-group concentration increase on

¢« the 15" day can be explained with the

primary stimulating effect of manganese

(8) that is confirmed by the considerable

activation of thiol enzymes glucose-6-

Fig. 1. Changes in the content of SH-groups phosphate dehydrogenase and pyruvate
(% against the controls) kinase both (12).

Exposition prolongation causes op-
posite changes which are probably related to functional and structural altera-
tions in blood cells.

The established increase of SH-group content during the second stage of the
trial could be considered a result of an involvement of compensatory-adaptation
mechanisms. However, their clarifying requires further investigations concerning
manganese action on SH-groups containing compounds in erythrocytes during
longer period of time.

On the basis of the data received it can be concluded that manganese applied
in a dose of 50 mg/kg b. w. induces changes with phasic character in erythrocyte
SH-group concentration in conditions of a subacute experiment.

8 LMW 25N 4 Tays

REFERENCES

l. Tpub6osa, U. A, P. A Ta6yaraaumosa. lue. mp. u npog. 3aboa., {982,
Ne 2, 21—-23. — 2. ]ynaeBa, B. &., E. ®. UBanenxo. Buoxumus, 1962, Ne 2,
27—31. —3. Aly6ununa, E. E, Jl. A, Caanruuxkosn, J. ®. Edbumosn. Jab.
deao, 1983, Ne 10, 30—33. — 4. KymaxkoBcku if, M. C. Kiunnueckie hopMbl nospex-
zenus remorao6una. M., 1968. — 5. [Tonos, T., 3. 3anp auos. [IpuHuENH HA TOKCO-
Aunnamukata. — B:  Xuruewna rtokcukosorns. C., 1981, 77—105. — 6. TepemeH KO,
10. A ap. Tue. mp. u npog. sa604., 1976, Ne 7, 54—55. — 7. Tu yn o s, JI. A. Buoxumu-
YeCKHe OCHOBBI TOKCHHECKOro jefictBusi. — B: OcHoBbl 06wefl NMpoMbIULIEHHOH TOKCHKOJIOTHH.
JI., 1976, 184—197. — 8. Baxter, D.J., W. 0. Smilli, G.C. Klein. Proc. Ex-
perim. Med., 119, 1965, 966—970. — 9. Cesaro, A. N. Arch. mal. prof., 17, 1956, 551 —
56. —10. Deskin, R, S. J. Swisian,- W. Edens. Neurotoxicology, 2, 1981,
No I, 66—73. — Il. Ivanov, N. Scr. sci. med., 16, 1979, 14—19. — 12. Nikolo v a,
P,L. Halatcheva, B. Kavaldzhieva. In: Congr. Europ. Soc. Toxicol., XXV.
Budapest, 1984, Abstracts, p. 41. — 13. Pulgar, L. Meet. FEBS, IX. Budapest, 1974,
S2A,S;.. —14. Ribarov, S. R.,, C. L. Benov, J. C. Benchev. Gen. Physiol.
Biophys., 2, 1983, 81—84.



Study of the influence of manganese... 51

U3YYEH UE BJAUAHHUE MAPFAHUA HA COAEP)XAHHE
CYJNb®THAPHJIBHDBIX TPYNIT B 3PUTPOLLHTAX KPbIC

b. Kasaadmuesa, H. Heanos

PE3IOME

IMpocnexkuBaercs AMHAMHYECKH KOHUEHTPAlMs  CeJbPrHAPHJIbHBLIX TPYNN B 3PHTPOUHTAX
6 noaoBo3pe.ibiX GesnbiX KpbIC, KOTOpble exelHeBHO B TeueHHe 40 jpHeii noaBeprasich oTpasie-
nio MnCl, B 103e 50 Mr/Kr TeslecHOro Beca NpH BBefeHHH uepe3 poT. YKMBOTHbE JeKanuUTHPO-
JMChb B BOCbMOMH, NMATHAAUATHIA, ABaAUATbii, ABaAlaTh MATbIH, TPHAUATHIH H COPOKOBO{l RHH.
CyabpriapH.bHbie TPYNNbl ONpeAefJIHCh B reMOJH3aTe SPHUTPOUHTOB aMIepoMeTPHUYECKHM Cro-
6GoM.

IMosyuenHble pe3ynbTaThl YKa3biBalOT HAa MNEPHOAHYHOCTb H3MEHEHHH B KOHUEHTPAUUAX
AbGrHAPHJAbHBIX TPYNn. YcTaHaBlHBaeTcs NepBOHAUYaJIbHOE NOCTOBEPHOE yMeHblLIeHHEe CYJbb-
[HAPHJbHBIX TPYNN B BOCbMOH JE€Hb C MOCTEAVIOWHM MOCTeL0BaTe bHbBIM yBesnuenneM. B nsar-
AIATHIH JeHb OTMEYAlOTCH MaKCHMaJlbHble CTOHMOCTH 3a Becb MepuHoji HcciaegoBauus. [locaz
aAlLaTOro AHS CHOBa Ha6/al0JaeTcs HOCTeNEeHHOE yMeHbLIeHHe.



