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This gudy amed to examine the harmful effects of Mn and
Fe, which may be generated as dust or fume in the industria
Stes on the body and genitd orgens by their inhdation. It is
intended to find the characteristics and differences of the
hazardousness by inhding a Single and the mixed materias of
Mn and Fe. Mae F344 rats were divided into the control group
and 3 exposed groups on the basis of the test materiad compound
Mn15mg/m’ Mn15and Fe30mg/m’, Fe3.0mg/m’). The4
groups were divided into 4 subgroups again on the besis of the
exposure period (4 and 13 weeks) and the recovery period (4
and 13 weeks). The exposure condition was 6 hours a day, 5
daysaweek for thewhole body.

Clinical tests including changes in weight and feed rate,
blood biochemical test, matility change, changesin the number
and the amount of gpermatozoon (sperm count), daily sperm
production (DSP), deformity test of spermatozoon and changes

, e Z(DM 99 6
SAT EAE 104-89),

—

in the accumulation of Mn and Fein blood and internd organs
were performed.

Maitility was reduced by Mn exposure. Epedidly, the effect
of Mn was exposure period responsble. By mixing with Fe, no
significant change in motility Mn and Fe accumulation in
organs Was observed. Sperm count and daily sperm production
(DSP) were decreased by Mn. Additional effect like the
reduction of sperm count and DSP, and delayed restoration of
sperm count and DSP during the recovery period were obsarved
in the mixed exposure group. Theseresultsindicate that Mn and
Fe may afect the matility reduced and has mae reproductive
toxicity. Mixed exposure of Mn and Fe lead to synergic effects
on the maereproductivetoxicity.

Key Words : Mn, Fe, Inhalation Toxicity, Manganese
toxicity
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Table 1. Exposure concentration of Mn and Fe among the experimental groups in the inhalation chamber
Grow Exposure concentration (mg/m? )
Egablishment Upper Lower NY Mean £ D
Control 0 0.00 0.00 0.00 00.00 = 0.00
Mn group Mn 309 025 0.25 170 £ 055
Mn+Fe Mn 252 032 032 158 + 060
group Fe 577 041 041 275+ 129
Fegroup Fe 498 058 058 279+ 098

N": Number of samples
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Figure 1. Particle size distribution analysis & histogram of exposure mist compound (Mn and Fe)
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Table 2. Mn and Fe concentration in blood of F344 rats exposure to Mn and Fe Compound Unit: pg/de
Group Contral Mngroup Mn+Fegroup Fegroup
Exp. Mn 069 = 003 1.05 & 0.15%** 079+ 011 060 + 003
4 week Fe BB 21 4016 = 319 3614 £ 470 3792 £333
Exp. Mn 092 = 0.36 149 = 0.13** 122 =013 064 =007
LBwek  Fe 3912 + 255 4050 + 344 407 + 232 3913+ 195
Reov. Mn 0.85 £ 009 108 £ 0.19** 137 £ 0.26** 115+ 024
4wesk Fe 36.70 £ 387 3R_73 418 3H3B 145 3H56 140
Rov. Mn 088 £030 069 =008 068 £ 009 0.75 £ 009
13 wesk Fe 3H45 164 3544+ 210 406+ 333 3449 332

Test sample number : 5

All values are expressed as mean = SD.
Significant differences as compared with control : 3 p<0.01, #** p<0.001
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Figure 2. Mn and Fe concentration in organs of F344 rats exposure to Mn and Fe Compound
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Figure 3. Body weight changes in male F344 rats during of the experimental period

Table 3. Hematological analysis of male F344 rats after Mn and Fe inhalation for 13 weeks

Item Control Mngroup Mn+Fegroup Fegroup
WBC 27071 271029 271035 235046
RBC 56032 53102 562+0.16 541024
HGB 1491059 152+0.75 145+0.34 145+0.69
HCT 2531170 246099 2591101 2471129
MCV 450=0.69 46.7£0.65* 46.1:0.89 458+050
MCH 266155 28.8+1.32* 258101 270141
MCHC 59.2+3.66 618221 560278 589+3.20
RDW 1541024 156082 151021 153£0.19
PLT 17888+57.31 2393.6+ 70.30+** 25002113302+ ** 2087.61291.24+*
MPV 241006 22006 227011 2317016

All values are expressed as mean £ SD.

Significant differences as compared with control = * P<0.05, ** p<0.01, ##% p<0.001

WBC, white blood cell count (103/mi); RBC, red blood cell count (106/mm); HGB hemoglobin (g/dl); HCT, hematocit (%); MCV, mean
corpuscular volume (¢3); MCH, mean corpuscular hemoglobin (pg); MCHC, mean compuscular hemoglobin concentration (%); RDW,
red cell distribution with (%); PLT, platelet (103///£3); MPV; mean platelet volume (fl)
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Table 4. Biochemical analysis of male F344 rats after Mn and Fe inhalation for 13 weeks
Item Contral Mngroup Mn+Fegroup Fegroup
TP 71+024 6.8+0.11* 6.8=0.05 6.8£0.11*
ALB 46011 44+012 44+0.07 44+0.10
BUN 1731091 151236 171£218 178114
CRTN 0.7£005 0.6+0.06* 0.7£005 06+005*
T-BIL 0L.%+0.00 01*+05 01£0.00 00*0.00
ALT 66.21+16.45 538507 612931 6321693
AST 99211329 9301039 94+1193 91611300
LDH 10188+341.73 10480+219.56 098.61+359.85 4696+ 295.20¢
ALP 860414682 7074+105.85 6964111011 729.2+126.68
Glucose 13861106 14061868 155.6+11.31* 157.8+6.26*
T-CHO 7261483 68617195 67.6£3.36 678295

All values are expressed as mean = SD.

Significant differences as compared with control : #P<0.05
TP, total protein (g/de); ALB, Albumin (g/d%); BUN, orea nitrogen in blood (mg/de); CRTN, Creatinine (mg/d¢); T- BIL, total bilirubin (mg/d€); ALT,
alanine aminotransferase (u/L); AST, aspartate aminotransferase (u/L); LDH, lactate dehydrogenase (u/L); ALP, alkaline phophatase (u/L); glucose (ng/
d); T-CHO, total cholesterol (mamol/L).
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Figure 4. Comparison of sperm count and daily sperm production among the experimental groups.
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