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&R BR

Fig. 1 Mn fume generation system and exposure chamber
a: Mn fume generater (atomic absorption buner), b: Manganere acetate
solution (as Mn 5.5%), c:exhaust, d: inlet valve, e and f:condenser
g: exposure chamber (6 L decicater), h: gases sampling nozzle, i: gases
washing bottles, j: flow meter, k : pump, 1: potassium hydroxide,
m : glass wool
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[A] Mn fume

[C] MnO; powder
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Fig. 2 Solubility of generated Mn fume, metalic Mn powder and Mn oxide powder
to various acid solutions
1:01M MCl  2:0.1M HNOs
5:0.1M H3;PO* 6:0.1M H:0?

3:0.1M AcOH
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4:0.1M H2SO4
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Fig. 3 Electron micrograph of generaled Mn fume
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Table 1 Accumulation of Mn in exposure mice to Mn fume

(n:4)
Exposur : . .
tir!:le(hoﬁr) Lung Liver Kidney Brain Whole Blood R.B.C. Serum
0 0.30%0.06 0.90+0,13 1.52%0.10 0.38+0.03 0.037%0.007 0.032£0.006 0.040+0.008
1 3.58%0.54 1.76£0.17 2.10+0.17 0.93+0.16 0.078+0.105 0.080+0.083 0.074+0.090
3 14.10+0.90 —_ —_ —_— J— —_— -
5 22.00+2.29 3.9040.35 4,20+£0.48 0.9440.17 0,126+0.015 0.121+0.014 0.1324+0.018
8 34.10+3.68 5.10+0.46 5.80+0.56 0.9540.06 0.190+0.020 0.185+0.022 0.193+0.030
R.B.C.:Red blood cell {(ug/g:wet,meantS.E.M.)
2, WA EESRCEITS MngEIZ ERL,
a0 } 12 HIC 317 2 Mn fume Db IZEL < 8B
- flf&izid, 34.1ug/g, #BOEE L -7, —41

30 ¢

| {
. §/

Mn Concentration (ng/g:wet)

4
Expcsure time (hours)

Fig. 4 Accumulation of Mn concentration
in mice lung to Mn fume (Mean+

fii~ Mn DEROBRF % TRY. KO THiIZ5.4
ug/g, 5.61%, Bi35.8ug/g,3.8 &%), e
TNBEIITR L~V E Lo 2 hY, BRI
HE ) RECHERLSRL N, BIZBWTIE,

1 ER LRI, thoEicALs L9 % Mn

CMENEMIIEHLNT, —EEEHEFLL.

filcEL D A 2 a7 Mn fume (2i5@ L, MK
DMHEH TR 7)) PIZ k) ERICES
AL TIT b ELZ L5, FEHDMn
D MIEA S ORI R TIE, Mn 2/RMER &
Mg iREd, Mn EB0REICEFEL,
1 10BERLR- T2, MicswTE
Mn #EHEDHHNIzNIE, Mn fume o fiifg

S.E.M. . . .,
) BN SBOUELELDEEL LN
Table 2 Daily decrease of Mn in mice after inhalation to Mn fume

(n:4)

Time after : . :

Inhalation{day) Lung Liver Kidney Brain Whole Blood R.B.C. Serum
1 5.80£0.52 1.7840.23 5.40+0.62 0.75+0.10 0.066+£0.007 0.060£0.005 0.072+0.006
0.69£0.52 1.2040.13 3.30£0.51 0.58£0.04 0.052+0.006 0.054+0.004 0.050£0.005

5 0.4240.04 — — _ — — —

10 0.36+0.03 —_ —_ —_ J— R -
15 0.33£0.05 1.00+0.29 1.7040.28 0.43%£0.07 0.038£0.005 0.040£0.005 0.035+0.005

R.B.C.;Red blood cell (ng/g:wet, meantS.E.M.)

#F— 1|2 Mn fume (9.5mg/m3) IRA="7 X
O EWBIZ BT S5 MniBENER L ELER
T, MR &S Mo #Eix, 0.3~1.52
ug/g T, BEDIEIZE>TF>M, BTH5,
A1 ER%TIE, H<E<M<BRIEIZED
S fr, BEETEIE, W 2.5, B 2.4, FFI20,
Bl AMETH . BMARTBRH LS &3

@ iz, Mn 3fcFRPIcEVIBRET
EwIni,

Mn ¢ L7 s BE P <0 B 851920 2 088§ 5 Z &
s nTw 5, BT 2 Mn DERHITH,
BND/5~1/6 LIENETH -7, EFHVIL,
“Efb~r > (5.6, 8.9mg/md) D=y iz
L BMAERY 1 H2HM, 8 BMRUISHM
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Fig. 5 Time course of Mn concentration in liver,

14 16 17%, 3 Bi£I1Zi1330%IRE L,
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Table 3 Regression line[Y =aeb*] and biological half life of inhaled

Mn fume in mice

First phase

Second phase

Organ

Coefficient Coefficient
of excretion(b) B.H.L. (days) of excretion(b) B.H.L.(days)
Lung 0.8465 0.82 0.00913 75.26
Liver 0.4024 1.72 0.00372 186.33
Kidney 0.1119 6.20 0.00347 207.03
Brain 0.0038 12.76 0.00267 258.59
iTv, B (1.8, 1.4mg/kg : B EREHEHE), B b, £7:, ERBOBEIER,

B (2.2, 1.7mg/kg), W (1.2mg/kg) &L &
LTv3, ERICERALZ: MnDERKERASZ
BHENRL B2, BEREOEENL LK
1224 Th v, Mn fume 2RV EAEBRNE
PERMBARFRICL22bLT, I, §TH
3FENFVBREN Mn &l BH b, =
DL L AREEC AW ERSEF o Mn fume
I3, W~DOLBEEHNITL, LELEBERLPTW

SHEBICE<H<Hi<Bi:ZY, 15HEICIZ,

ff1130.33ug/g EXRBLELKBEICEBL 22,
Mn o#kitis, PRIGR, SBME LD, &
W, ORI OE IS &S5, JE s Hhi S
NnT, BIRATLZ—EIL, BEFBERICLENE
BRI N B L DL H B HTRA EHEEPIHE
WS35, £, BRERTFEOLSIL, BHES
BEErSLHRENE Z LM bLNTW S,
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Table 4 4 Serum enzyme activities and GSH contents of rat lung
after the exposure to Mn fume

Lung Serum
Group

Mn conc. GSH GOT GPT ALP
(ng/g:wet) (p mole) (U/ml) (u/an)

Control [1) 0.19£0.06 0.78+0.07 140%15 3216 4010
Control [2] 0.21+0.05 0.80+0.08 133425 4249 38+12
Exposure lhr. 4.10+0.50 0.75%0.10 143114 35+4 45113*

(meantS.E.M.) * p<0.05

[1] Non exposure
[2] Combustion gas only, exposure lhr.

Mn #H#PBENMEFEMERCIE, BRI E Pt
EMANEBVEELREEZRL T, AT
IZZDFIEREYH D Z L AT AN TV B2,
4. BWIBZ BT 5 Mn & H2Eah 4 m 2R

8 B Mn fume IR A= 7 X D, B, BRU
Bl DWW T Mn B FEHHEEE—5I12RT. &
BELLAELTHELTTHEWE R, L HY
DD 2 HT LERINTVWE, T—3ICE
WEAERER T, FoEREN SN
$H(30.828, 2#HI375.268 xEEHI NS, FD
1 #i31.728, B Ti26.208, Tid12.76 8 T
Hot:, FHO2HI21868 TH 525, BRUBD
2HNEEEIIIEFIZE (200—2608 & #HES
nir,

HKIZ BT 5 Mn &AL HED
BnfErBWHED 2 B 1T 2 &3, Cataziaz,
Small & LHEBL, =7 ANEHFD 5 D
iz, RS TI0OH, Byrka 08 & LT
w3, oz ki, Mn pHEBNOEAERE
FEL L EB(HELOLBHLLT ORI ORE
HRET 2L, HELISWETOEEL X
MY 2N 2EADNFET LI ENEFILND,
HBARLIEwA R EE-> T Mn 2BOREER2
1T, 255 5 NEYFEEEELIL, BLHD
BTEYAE W, HRtIE TN, W2 s
DEBEAIL, ELOEHPLY LRV R
T3 HHFSNE, F o b #E-72 MnCl
NDEENREER CIC BT 5 MnoEFE
MRz 14T 9Tk 2MTIAM4A L
BEL TS, AEBRERIL, InosnfELit
B L —HLTwb, TNz i, Mn fume
#%0.1um LT OBMAL Frzed, B REERH

Wk, FAEAREE T WERER
BALTWwbZtHTHEENS,

Mn niEHHEE L ZE2 LnbifiLMicBiT 5
M F A A RO PR g B R T
il By CHEL2 <, Mn mERBOREEEEA
THLMTEVEV ) FENRRHIHEL SN
7.

5. Mn fume DRI T -~ b OEERFEMEICHT 2
g

Mn fume (9.5mg/m?) 1 BEREIRAT » Fi2
BiF 5 miEEEH (GOT, GPT, ALP) RUHG#
#. GSH RO RIEHRER—4ICTT.

e RMEEIZ DOV T2, ALP #*Mn fume
ARG FRECHEML, Mn 38SERE LT,
FIEEEE® Y IREI N2,

£k SH £ L AME»EV-ESEIZ, @
Bk ZBI-BIF % peroxidative metabo-
lic pathway (PMP) cB§&5 ¥ 5883, 81,
glutathione peroxiclase (GPO), glutathione
reductase (GR), glucose-6-phosphatie dehy-
drogenase (G6PD),:& 7T glutathione (GSH)
NDFEBINpE LD, £ I TERERTU,
ftioy GSH B &8 iz > TR 2 1T- 7.

Mn fume B§ AZEiL, 0.75+0.1umole TxEE
BB L THEEERRH LN T,

Mn #5235 2 B8 % £ 4% a9151E3239
2, FERWHIN TV W, Remf o> Mn
BEL, FBEORESSERGH®EE &1, JE
FICHHEELARE v, /2, MicBITS
FER L, ERBENTHEH, ROMLeT v,
it - Tv>H® 5 Parkinsonirm 8o Mn 0181
RERIERE BB 2D, REFATIE, RENMED
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Sudies on hiochemical effects of manganese
II; Physicochemical properties of manganese fumes
and the effect of manganese on the enzyme activity
of exposed experimental animals
Keijiro MORITA
Department of Public Health Okayama University Medical School
(Director : Prof. M, Ogata)

The present study was designed to examine the physicochemical properties and
effect of generated with an manganese fumes atomic absorption buner.

Mice were exposed to approximately 9.5mg/m for 1, 3, 5, and 8 hours. Manganese
levels in the lung, liver, kidney and brain were measured 1, 3, 5, 10 and 15 days after
the inhalation. The chemical from of Mn in the fumes was wore matallic than oxide.
Observation though the electron microscope showed the presence of fine particles (0.02
—0.12m) in the Mn fumes. Manganese fumes rapidly accumulated in the lungs and
subsequently moved into various organs through the blood. The biological half life
(BHL) of manganese in the lungs was calculated to be 0.82days and 75.26 days and in
the brain 12.76 days and 58.59 days.

Manganese content in the brain was significant, but only half that of the other
organs.



