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Manganese is used in the manufacture of steel, 
dry battery cells, ceramics, calico-prlnting and in 
various chemical industries. Recently it bas been used 
in gasoline and other fuels as an antiknock agent, 
which bas posed the problem of environmental pollution 
(Tolonen, 1972)o Cases of suspected mangauese poison- 
ing have beau reported after drinking well water with 
high content of manganese (Report on ~anganese, 1973). 
Thus, the industrial workers as well as population ai 
large are exposed to the hazards of manganese toxicity. 
The deleterious effects of this metal on the central 
nervous system and testis are well documented (~ella, 
1924, Pentschew et al. 1963, Rodier, 1955, Chandra et 
al. 1974, Imam and Chandra 1975). While many chemoEcals 
are known to produce cytogenetic changes in cell syste-L? 
of mammals, there are no such reports on the effects of 
manganese. The present communication reports the cyto- 
loglcal changes in bone marrow and testis of rats after 
chronic exposure to manganese chloride. 

Materials and Methods 

Male albino rats of ITRC colony (initial body 
weight 60 + 10 g) were maintalned on ad llbitum pellet 
diet from ~industan T evers Ltd., India and in an air 
condltioned room throughout the experiment. Group I 

~ omprisin6 of 10 rats were given orally KuCIoo4HoO 
50/ug/kg) daily for a period of 180 days. J[not~er 

&roup II with same number of animals were given orally 
1 ml. of distilled water daily for the saine period and 
served as controls. 

Chr croc ~ome analysi s 

Colchiolne was administered te each rat (4 mg/ 
kg) by i.p. injection 4 hrs belote killing by decaplta- 
tion. Bone marrow from retour bones and seminiferous 
tubules were qulckly collected In separate tubes in 
Hank's balauced sali solution (HBSS, pli 7.2). Cell 
suspensluns were ruade by careful maoeration and subJe- 
cter for centrifugation ™ rpm). The cells weze 
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washed in HBSS, and exposed to hypotonic treatment for 
10 minutes a~ 3700. After recentrifugation, ~he cell 
pellet was fixed in methanolacetic acid (3~I) mlx~ure�9 
Air dried and flame fixed cells were stained w~th 
Giemsa. 

The slides were numbered at random. Scoring 
was made to determine mitotic index and chromosome 
damage in bone marrow and spermatogo~ial cells. Mlto~Ic 
index was calculated as % cells at metaphase after sco- 
ring a total of 100 cells per slide. Fifty metaphases 
were a~alysed from each treatment. Selection of meta- 
phase plates for analysis was carried out with low power 
objective (XI0). Chromosome damage was analysed for 
chroma~id breaks, chromosome breaks and exchange figures, 
under X 1000 magnification. Cells having wide spread 
chromatids with minimum overlapping were selected for 
scol i~g �9 

Resuits and Discussion 

Mortality - None of the animals died during the 
course of the experiment. 

CytoKenetic stud~v - ~[icroscoplc observations and 
scoring of metaphase plates revealed that manganese 
did not produce sr~y significant chromosomal d~mage 
either in bone marrow or sper~atogonlal cells of male 
rats, Occurrence of chromatid gaps and a few chroma- 
rid breaks were the only type of obse~vatlons in the 
bone marrow cells (Fig. I, 2). The spermatogomlal 
cells were devoid of these mild changes. Also the 

Fig. I: ~letaphase chromosomes from the bone marrow 
cells of nomal r a t  (control) Giemsa stain; 
Ca x 1920. 
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Fig. 2: Metaphase chromosomes from the bone marrow 
cells of rat treated with NCuCI2.4H20 (50/~g/ 
kg) for 180 days. 
Note" Normal structure of chromosomes. 

Giemsa stain; Cao x 1920. 

exchange figures, chromosome breaks or the zing chro- 
mosomes were totally absent in both the cell systems 
(Tabl e 1 ), 

TABLE 1 

FREQUENCY OF CHROMOSOMAL ABERRATIONS & MITOTIC INDEX 
IN THE BOEE MARROW OF MANGANESE EXPOSED RATS(50/ug/kg). 

Animals Meta- T~pe of chromosomal aberrations 
phases Chro-Chromo- Chro- Multi2 gito- Per 
s c o z e d  matid some 

break break 

J 

~xptl. 

I 5O 2 - - 

2 68 5 - - 

3 60 - - - 

r 55 3 - - 

Control 

1 50 - - - 

2 5 0  - - - 

3 5 0  2 - - 

matid pie tic cent 
excha-breaks index aberra- 
nges %ions 

m 

3.1 4.0 

3.8 2.9 

2.7 

3.0 5.4 

--  4 . 0  - -  

- -  3 . 4  - -  

- 3 . 2  4 . 0  
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lltotlc Index - Scoring of large n~nbez of oeils 
showed that the mitotic index of bone marrow as well as 
spermatogonial cells of rats treated with manganese dld 
net dlffer from that of control. In other words the 
metal dld net induce auy appreolable mltotic index in 
maie rats in vivo. 

The possible mutagenio action of several che- 
micals present in out environment has caused serious 
concern all over the world. The Identiflcation of 
mutagenie properties of heavy metals is all the more 
very important in view of thelr varled utility in the 
ever growing industries. In vivo cytogenetic assay in 
systems of mammals constitute an addition or alterna- 
tive te the mutageneclty tests. Our earlier studies 
and also of other workers have indicated that bone 
marrow is a good media for screening chromosomal damage 
since if effets large n~ber of mltotic cells (Legator 
e_! a_!l. 1969, Kato, 1969, Schmid 19711 Dikshith and 
Datta, 1977 and Dikshith e_~t al. 1977). 

Manganese ohloride adnlnlstered for a prolon- 
ged period of 180 days did net induce any discernible 
chromosomal damage either in the bone marrow or sper- 
matogonlal cells of rats. However, earlier observat- 
ions have shown that manganese does cause histopatho- 
logical and enzymatic alteratlons in different 
tissues o�9 laboratory animals (Chandra 1972, Chandra 
and Imam, 1973, Imam and Chandra, 1974). In this 
context it is significant te note that cadmium whioh 
is known for ifs acute and specific effects on mamma- 
lisn testls and also for the production of temporary 
sterillty in anlmals dld net cause any chromosomal 
damage at a dosage as hlgh as 3.0 mg/kg (Gil!iavod 
and Leonazd, 1975). Similarly if �9 net cause any 
noticeable changes in leukocytes (Pattin and Allison, 
1972). Mitomycin C showed no cytogenetic ef�8 in 
male germ cells while It did produce toxio effects 
on the spermatogonial cells (Gilllavod a~d Leonard, 
1971, Leonard 8~d Gilliavod, 1973). 

Itis known that action of manganese is 
strongly depend�87 upon the physiological conditions 
within the cell�9 Lack of mutagenic effects of this 
metal in fungl has been accounted te these phys~olo- 
gical factors (Aurbach, 1973). Ms~ganese chlorlde 
though caused a systemic dsmage in experimental snl- 
mals, yet failed te induce demonstrable cytogenetlc 
changes in the male rats. 
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