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The uncommonly high and the insufficient manganese content in the organism is related to
abnomalities of the activity of various systems. Manganese compounds, similarly to those of
other metals, damage the biological defence against exogenic toxins (6). It is established that
some metals and their compounds amids which is also MnCl, strengthen the effect of different
mutagenic factors (7). Our previous investigations of the action of another heavy metal, namely
mercury, showed HgCl, inhibitory influence on blast cell and mitotic activity of rat bone-
marrow cells in conditions of an acute (2) and subchronic (1) intoxication.

Manganese compounds are used in numerous industrial processes; therefore, manganese ap-
pears to be a leading noxa in the corresponding branches. The increase of the number of work-
ers in occupational contact with manganese necessitates the clarifying of all the aspects of man-
ganese effect on organism.

The purpose of our work was to study MnCl; influence upon mouse bone-marrow cells in
conditions of an acute poisoning with this compound. That is why we studied blast cell and
mitotic activity and blast cell nucleoulus count.

Material and Methods

Our study covered 31 experimental and\l5 control mature male mice of Swiss breed with
average weight of 17.6 g. Its deviation in bown directions did not exceed 5 per cent of this value.
This fact enabled us to apply one and the same dosage of the product introduced. All the expe-
rimental animals were administered 3.3 mg MnCl, diluted in 0.1 ml saline each by single s.c.
injection. The dosis applied was LDso for mice of this compound amounting to 187 mg/kg
b.w. (3). The control animals were injected by the same way the same quantity of saline. On
the day of manganese chloride introduction designated as zero-day as well as on the 1st, 3rd,
8th and 11th day after injection three animals of the experimental and control series each were
killed by decapitation under ether narcosis and processed for investigation. These days for kill-
ing the animals were selected on the basis of the observation that with most heavy metals most
active adaptation changes were established during tng first 15 days after intoxication (4).

Preparations were routinely elaborated from materials taken from femoral and tibial bone
marrow (5). However, hypotonic processing was carried out by using of 0.56 M solution of po-
tassium chloride instead of sodium citrate. Both blast cell index (BI) and mitotic index (MI)
were read on these preparations according to generally accepted methods — as percentage fre-
quency of blast and dividing cells, respectively. Separately, blast ceils were read according to
their nucleolus count.

Resufts and Discussion
Control animals’ BI demonstrates a slightly expressed temporal tendency towards increase

without any modulations (fig. 1). As the difference betweén its minimal (on the zero-day) and
maximal (on the 11th day) rate does not exceed 2 per cent its level in control animals can be
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considered practically constant. However, the finding with experimental animals is rather dif-
ferent: the values are many times higher than these of the controls when every single day of the
trial is concemed. Besides BI curve in experimental animals is strongly modulated during the
period of investigation showing well-expressed peaks on the 31d and 11th day after toxic prod-
uct introduction.
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Fig. 1, Dynamics of the changes in the percentages of mitotic (MI) and blastic (BI) cells in experimental
and control animals.
1 — Bl experimental; 2 — BI control; 3 —- MI experimental; 4 — MI control; * — dyed animals

Immediately after product introduction, on the zero-day and on the 15t day, Ml is higher in
control than in experimental animals. Between the 15t and the 37d day both levels cross over
but on the 374, 81l and 11th day experimental animals demonstrate a higher mitotic activity as
compared with controls.

Comparisons between two indexes reveal not only a definite parallelism but also essential
differences between them. Both mitotic and blastic activity are higher in experimental animals
reaching maximal levels on the 374 and 11th day. This fact can be interpreted as manifestation
of mobilization of bone marrow immune and haemopoietic functions thus reacting against into-
xication. However, while blastic activity increase is very great and sets in immediately after
agent’s introduction mitotic activity one is less expressed and sets in after overcoming of a con-
siderable reduction during the first two days. This different dynamics of the two indexes can be
considered manifestation of greater vitlnerability of mitotic apparatus to exogenic and toxic in-
fluences inclusive.

In our previous investigation of the acute HgCl, poisoning in rats (2) we found out a certain
discrepancy between the higher BI and the low MI. We assumed that there was a certain inade-
quacy of blast cells or inhibition of transition to mitosis.
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There are two observations from the present trial which seem unexplainable at present, na-
mely: the considerably higher BI level in experimental animals still on the day of product in-
troduction as well as the significant MI modulations in control animals and especially the re-
duction on the 3rd day. Various factors can be taken into consideration being the reasons for
these two observations, the artificial character of the differences related to the small number of
animals studied inclusive. We hope that investigation enlargement will provide data capable to
reduce the size of these modulations or even help to explain them adequately.

The results from the study of blast cell nucleolus count are presented on table 1. Experimen-
tal animals show a higher frequency of blast cells without nucleolus, with 1 and 2 nucleoli but a

Table 1
Percentage distribution of the blast cells according to their nucleolus number

Cells Nucleolus number per cell
analyzed
0 1 2 3 >3 total
Lxperimental number= 979  10.38 6.13 13.09 16.71 53.69 100.00
Control number = 244 4.58 5.60 4.38 16.60 65.84 100.00
Statistical significance p <0.02 n.s p <0.002 ns p <0.002 -
p<0.002 p <0.002

lower one of those cells with 3 and even more nucleoli as compared with that of the controls.
Both differences are strongly statistically significant and argue for undoubted nucleolus forma-
tion inhibition. Even if with some reservation, this observation enables us to presume a similar
effect on protein synthesis, too. On the other hand, even if lower than these of the correspond-
ing controls, frequencies of cells with more than 3 nucleoli tend to increase during the experi-
ment. This indicates that definite compensatory mechanisms are involved here, too. Naturally,
we always pay attention to the fact that the study is carried out on 50 per cent of the experi-
mental animals survived the intoxication, i.e. exactly on these individuals which demonstrate
the most effective compensatory mechanisms.

Our former results show that single manganese mtroduction induces changes of both mitotic
and blastic activity and of nucleolus formation. Therefore, enlargement and profounding of in-
v;elstigation will aim the specifying of their extent and the clarifying of some of their me-
chanisms.
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W3MEHEHHUSA B KOCTHOMO3TOBBIX KIETKAX MBIHIEA MOCJIE
OJHOKPATHOT O BBEAEHUS MAPTAHLIA

E. Bownaxosa, I'. Kapes

PE3IIOME

YBennuenne unaia pabounx, HaXOOMBIUMXCA B NPOQECCHOHAIBHOM KOHTAKTe C MAapraHlioM, a TaKxe
elv NpcBpallicHHE B BedyLIWi BpelHblit QakTop B palle OTpacieif, AenaiT HeoGXOAMMBIM HcCce0BaHHE
BeHCTBHA DTOTO MeTalna Ha opradnsm. [locie onHokparHoro eeefenus MnCly B konudecrse LDsgg na-
GOpATOPHBIM JKHBOTHBIM YCTaHOBJIEHO MOMaBiieHHe oOpa3oBaHUs AApBILIEK W MOBbILIEHWe GIACTHON M
MHTOTHYeCKOH# akTHBHOCTH. [loBnillleHHe GNacTHOM aKTUBHOCTH MPOMGXOOMT paHblie u Gonee 3HaAUUTENb-
HO. @ NOBBILICHAE MHUTOTHYCCKOH AKTHBHOCTU - 1103Xe u Gonee ymepeHHO. OueBHIHO MORbILIEHHE ITHX
ABYX NOKasaTellelt sIBJIACTCA BbIpDKEHHEM UMYHHHUX M TeMOIMOJ3THYeCKUMX (YHKUHH KOCTHOTO MO3ra, a
PABHHLLY "MEXIY HUMH MOXHO 0GbACHUTH GoJibliled C110CO6HOCTRIO MUTOTHYECKOTO ariflapara nonaaath Hom
BIIMAHUC TOKCHYCCKHUN BO3IICHCTBHIL



