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WR—s3—Fd XA FP =4 % HTREA
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1. £EBHH
1) Eg A

HAT MBS k4R (20 HgCl,, 1pCi=
0.839ug B 1r1.236ug Amersham), , -ascorbic
acid (FIYCHSEKK, 5, #F#%), p-a-tocopher-
ol (FI¥-#i#E, —#®&), methanol (99.6%, ¥
H#i¥E, $540), potassium superoxide (HALAE,
4%, dicyclohexyl 18-crown-6 (3:3{L2¥,
4%, dimethyl sulfoxide (FIJEHLZE, #),
polyvinylpyrrolidone K-30 (PVP, 331tz
MW =abt, 40,000), Hopcalite I (EFH1LE,
MnQO, 50%, Cu0 30%, Co,0,15%, Ag,05
%), Hopcalite I (3331b%¥, MnO, 60%, CuO
40%), .-cystein HEEEIE (FOYEHIZE, $58R), M
i35 2y a—> (TOSHIBA, TSA 737)
2) EBRBER

REEI XY —, F7uLsRESFLH—
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S 2F .y VRRE(EKHFF=7718), T2
rFrL—iar A7 ¥—{(ALOKA CO. IDC
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~a-F 27 zo—nNEIN AT ) —IUZESPL
2 HoCl, R 1 md 2 Mg nEEIR, 0~2.0
mM DEIDBEIC e AR L7,

(3) R—s¥—AXH AL FT=F> (0,7) ;B
Bitr ) (KO, % 3méo) dimethyl sulfoxide

(DMSO) c#iBL TEAk 1 . 2 Tdicyclo-
hexyli8-crown 6 & 3tz iEA> L2, 293HgCl, &
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AR/ Yy I DA

@) =T ZAFREIRA T AOFRKE
L, 8.5% saccharose 11% polyvinylpyr-
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WL, BEREEW (44mM, pH6.8) (PBigH)
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BHBZLDTH D,

B (1) &L, 2T 4 >02.193mg/
mé & **HgCl, »10uCi/mé (12.36ug/mf in 0.5
N HC) #fERLTHEMZ, %2 TI5ND
NaOH TS Th HibaE % KEKTI0mlic L
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v-Cystein 15E8E  *®Hg**

molec wt. 175.64 203
10.Ci 12.36ug
. 12.36pg/mé
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b0, HREBRIBRTCENLE T4V —
I, TOMRICEL T, He' 2 B{LRE L 72, %0
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2) 2F% lowry B TEABEHEL 2,
3) 1) BRUF2) & hA 9 I HigiERE (PU/
g) FEHLL,
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1. 3TBOBAYHEI- L 3 FMENLREL KR
1 # 2 ODRT
3FEETCHE DR ENBE KB 48

TEE (R2) R (M3) w7, X, 3%

HOBERhoEgs (&3) omT.

1) ~72anerB (K230t 38T
B NVBE & BuEorIciE, (K3, A)
ISR NBHEIC, v 724 FoBEI B LN,
50%BIENDEINEEIZ2. 4810 13 M 2785 1

7z,
2) jva b7~ (EFILEICLD
-
BT /ViBE L BTEOMICIE (K3, B ic

£1 RABOEEHE

G
® M £ ®E e R 203 a(Cl, 23K —_—
(%) ('C)
Es:>C 0 -10uM D EEE TR E e
(,-ascorbic acid) (44mM, pH6.8) izt 1uCi/~77 5 3
s :ivE 0-2 mM D&M TI9.6%D A 5 37
{o.-a~tocopherol) & =iz ig;:;' rp—
. . 0 -200mM > & B T DMSO i (44mM, pH6.8)
1;’,‘;’? TS’L“; ¥ mol K1 : 2C dicyclohexyl 18- e 5 37
=AW crown- 6 & & LiCiEPT
2 0,
w7 ARFEE PB O ﬁ?ﬁﬁ%ﬂ?ﬁﬁ%i@ﬁﬁ 30 37
BiE e . \%VJ/J:?E%W 6UUE 1uCi/ <75 —
min £ - Mol 200 1T
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RENBRRC, -TRINELEBrERICL 7
4 FORFE»BRL N, 50%BTTOBEIR0. 71+

0.05mM T# - 7z,

3) R—r¥md WA FPPoAic k 285
R—s3—F XY A4 FT =4 > BRI HE

LB AKBKBEREFEAT L E, 7Y 7L

Fz2-A -TRAINECEEICLEZTRMELBEL

KA A BTHE
_AsA reductive rate (%)
(M) of mercuric ion
{m=+SD)
0 0.57+0.07
0.49 2.83x0.87
0.97 5.02+0.47
2.70 56.78+4.26
6.84 96.31+0.39
9.68 96.21+0.88

£2-B pma-F 27 10—MILARMENLEE

KB BITE
L@ reductive rate (%)
toco. of mercuric ion
{mM) (m=SD)
0 1.07+0.01
0.18 3.33+1.17
0.36 9.57+0.35
0.79 56.85+6.68
1.25 74.21+2.36
1.83 79.80+2.86

#£9-C R—si—d X4 FTA AL DEM
EILIBEE LKA 4 BITE

reductive rate (%)

0. of mercuric ion
(mM) (m=SD)
0 0.7340.02
2.5 3.13+0.40
30 7.48:£0.74
100 19.74%£1.23

200 37.43£3.42

Moy abgEL, i, A—r—Fd %Y
A FT =& 05, LRI 8 2 LT BT
DGR T, BFE S 2 LB8{bkE (H,0,)
i L2t rEZ LN,
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W HEL 1 O 1/3000 ¢ 1:110,000
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THEETH -1,

2. TORARFESHRS MBELLMSEOS
¥ 5 —HIENE Bt kBB TE

PVP &R U PB s+ AT E L A i S
RECAA FEELLEXE S 55— HiE
HEE, KB4 CBTES (£4) R (K
4) 2R T,

1) =7 2F+ €2 24 F oBELLBESED
A ET—XIiE

44mM (pH6 . 8) MBS MR T L 72 Fig
SN, 1,213+£121PU/g T4 9, 8.5% sac. 11
% PVP (pH4.0) = TIERLL 7> Li&r I,
97.7+31.7PU/g T - 2. BIEIZ R ENDI31712
ETHY, p<0.01(n= 13, 3) THETH- 7.
2) TVAFRESAA b FESE & 5L

BEKBNRTT

(1) _FXV—Lhrbh sy T % LiE
DB EH ¥ B, BIH8.5% sacchar-
ose, 11% polyvinylpyrrolidone (pH4.0) % 5
VUT78,600 g, 305 MINBEINILD ESEIC
& HEITEIF0.127£0.038%Th D, # 75—
CEERRE LM, AbidmM BEREE R

(pH6.8) # A7z b4 EIC L 28R,
0.020£0.003% TRIBIZEE L6 HEEET
LB, Welch D BT, p<0.05THETSH -
7z,

(2) 8.5%sac. 11% PVP & FESE® 0°C
TOREILEIF0.020+0.004% TH D, 37°CH
0.127+0.038% & i Welch D HET, p<0.05
THETH-72.

x4 Hrherad P BELLESEN Y #5—+
ToiE W & KR A A B TEE

catalese HoiSHEE reductive rate (%)

i o% (PU/g) T of mereuric ion
(m=SD) (m=SD)
7 sup. 0.020+0.003
P up 1.213%121 37 020+
T sup. 37 0.127:£0.038
with PVP 97.7£31.7 0 0.020£0.004

% 2=

IBOBTHHEIZOWT

cTRINEVEE(ES I C) B hEOT
BRI st E ALEHLATEY,
CEBILERYL - T35, BbEns E 2E
KEREHB(EFZ 2L, ~TE Fu7
RANECBICK D, FoPfKELTI U
NELDE/ L FOTAIAE By HRESN
Ty %23).

SENEBRTIE, 2.48uM OBET, #1 uM
7 Hg** D50%: BT hiL, 3WEHR CIiE
LBIC I H5Eh - 7,

Xo-TRINE BEDTIIENIBE & KEA +
COBTENRICL 724 FOBZEHBLAL
L T RN BABEST ARG, &
LBEIIEZETDLRBICFDORIGAH 4N,
HEBECHWNTAIENEL LND,

poma- b 27 = o0 — UIEEEEWE A, B
I PITER F & L C OB LT H - 72
A, TORMBHE L L CoER»EEI N
TERD -FRINEVERE RN e ENIC R
ETBEZVANDRAHRY Y p— ) L THIEA
BRI OB E B CRRDY, B I N T 529D,

or—@- bt 27 2 o—noE L, SFIL VL
A FRISHE 7oer B L% - TH Y, s
89213 1 mol DGFh L 2 mol DEFOM A
TEET, ERRCHREIA-RBEYE LTt

catalase activity

(PU/g}
0 500 1000 1500
T T =
§( IRER 4 A v RITHE
(%)

0 0.05 0.10 0.15 0.18
T 1

[T] 44mM P.B.(oH6.8)
XN 8.5%saccharose,11% PVP(pH4.0)

K4 HREsA4 BELEESENS 25—+
HEVERE & K8 A 4 BFAHE m+SD
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FIT 20— X RAE L EIL T B9,

—F ESR TOBETIE 1 ®A0yFo b4 L
LZENDEFHIRHBENS SIEBRLTWEL
’C\A&""‘”.

SENEBREMH TR, BD-T AN EY
KEBEBRTHEOLNL, 5% A5/ — VKK
EVIEBWERD, -TRILECERICL 58T
ERLEHTOEBEDBIZAEETH 225, (K
3T &£ 2142,0.709mM DBET, #1 M
> Hgt+?50% R THT b, 50% BT E L
DY TTRTBIT LT R 2t B/
300TH -7z,

2—r$—F XA FT =4 (0,7) 3 potassium
superoxide (KO,} & L T Gay Lussac (18114F)
LD TEREINIHETH VY, BEERT
x> Fr-xYrFrtxl F—RoMn
e A BLRTTHOBERRD 5, HO & & LicE
L33 & ENTHE0 MlghCcE iz A~ —
FxH A4 FT7=4> (0;7) 1%, R—st—t X4
4 F74 Z65—+E (SOD) HTEHLERT,
BERnR = & Bk TE (H.0,) LBFE (0,)
2 03 BRI bR ITMBEF O X2 Y —
LPICBEBICHET DA I 7 TK (H0)
LEEE (O) A RBAEI NG,

Rt A XA PT =k v, BEbAKE
AR RIBOBF WL, RIRTHEIC L
0, Bt L CcLEE, LETAELTLE
v HEHH B,

HhH, AL F - F oA x s
T Tt b A F XA F T2t v i
B TKEA A 2EFTEE, AERICER
BFRNHEETH I X EREL Y,

SEIOFEENER LN, BITELBENEIC
BEBE T ESEGTBEEL .

N, SRRl A ——F XA FT=F>
BRAGWT, A—st—F X% A4 FT=d2i2d»
THKEBA A 2BTTH 2 & b HEEL .

0,712 H,O o 3 L $AhIcaBL T
O, A E®RL D BOT, /7)) » 7ERETH,
O tniEmic L s oBEHCIRELLY, 3
WEOHR TIRELIEET I TH Y, 1M D
KEEA A £50% BT T HENBREIR, FNET
274 .6mM Th - 7z,

ERRTE -TR2AVEVE, p-a-F 27
ru—Jjy, AR—s3—FFH A FTotNRT
T, T RINEVEBR>S - I T2 0—L>
At XA, FT = L DIETH - 72,
FraisoBEx EESE IS & KBS F - DE
FTlo2wn T,

HMBRONT XL =L bDH T F—F
DBBED L EESE (8.5% sac. 11% PVP
EBT)0AhFT7—IIEREL, 97.7PU/g T,
R R0 B &ML, 1,213PU/g T, MBI RE
& 012 . 4E D o 72, —H, KRS A ETTE
FHIERBEL V6 4MEE, - 72,

i3, BRI TELASRKRBICLVY
BFAZI—O_NF XL F—LEHICL S
SRKBHBREIL (He® — Hg™) EANHEE
lcEdEEZ LN

X, 0CICTHERTIFRON LI -72Z
L3, ZOBICEEICEY 2 8ECOEE N
HEE S 7z,

#®

E

Invitro T3 EEORTHEEN L, - TAINL
B, pima- b 27 2w~ A—s— X
A FT=d it HHAEEHRREE_KR

(#HgCl,) # M2 T, 37CH 4 > ¥ 2 R
l2ey b LI/ T ST 53377
LCRESNEL2EBKBLAETEHET,
BICELEHL .

X, w7 AFErES AL P BELEESE
DWW TL RN BILERE1T- 72,

BonlERZ, UTERTEEY TH B,
1) 3BEOBTTWEOTRME/LIBRE L BUED
Rzt -7 RAanre rieo-a-t23720—0
T2 7reA FEE2RTEFEIERLA, X—
= F XA PP =F 2 TIRERBEESELN
7z,

2) KERA 4 %50%BILT 2 3WEDEZD
BMENLBEZ -T A2/ BT2.48uM, o,
~g~F 37 20— T30, 7ImM, Z—s g %
A PP =42 Ti3274.6mM (FME) THY,
BILTI -ASA> p-a~toco. >0, " DIEF R L
7z,

3) e ARREY AL PBELLESEIC L
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LIRLEKBORATIZ, ~d XL VL
LA T—EEKROBEIE LV HESE (B
$8.5% saccharose, 11% polyvinylpyr-
rolidone, pH4. 0% B THREZ A A I £ER)
DAY T—YERE, HI TR EHEIES
TESEOENEL D12 452 -1, X, HIE
RESEBRRIIEHEL V6. MET» 2. 20k
Riz, LESECELENE L BRI
T2, FHII—FLn~ULt X 5—EEHKC
5 ERARBOERIGERNERIC L 2 L HE

g E_R

X (VAR
4) 37C & 0 CTORIGIZ0.127% &£ 0.020% T
LTEOSBITICIEBERG L HEI N,

REHZBIIH2D, W2 THIEE HEH-2
B EEEI ARG LR B E S ELSER
CEHLET.

L BARNERIIP58E B AR ELLBRSIC TR
EL7:.
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Study of the reduction of mercuric ion by ,-ascorbic acid,
pL~a~tocopherol,
superoxide anion and the supernatant of mouse liver homogenate.
— Experiment of the oxidation or reduction of mercury
in vitro and in vivo—
part 1
Kouzirou KURAHASHI
Department of Public Health,
Okayama University Medical School,
Okayama 700, Japan
(Director : Prof. M. Ogata)

The reduction of ®*Hg** by ,-ascorbic acid, , -a-tocopherol, superoxide anion and the
supernatant of mouse liver homogenate after the ultracentrifugation were performed.

The results obtained were as follows.
1. The relationships between the reductive rate of mercuric ion and the concentration of the
L-ASA or p -a-tocopherol were shown as a sigmoidal curve; that of the superoxide anion was
a linear.
2. The activity of reduction of Hg** was in decreasing order with _-AsA, ; -a-tocopherol, and
superoxide anion, respectively.
3. The liver homogenate was used with 8.5% sucrose and 11% polyvinylpirrolidone (PVP)
solution with preparation of the homogenate to prevent release of catalase from the perox-
isomes. Another preparation used 44mM phosphate buffer(pH 6.8)solution and the liver catalase
was released from peroxisomes. The reductive rate of mercuric ion with the former prepara-
tion was 6.4 times higher than with the latter. It indicates that the reoxidation of metallic
mercury by the catalase reduced the reductive rate of mercuric ion.
4. A reductive experiment of mercuric ion by liver supernatant containing sucrose and PVP at
0°C and 37°C was performed. The reduction rate by this sample at 0°C is 1/5.48 of that at 37°
C. This suggests that the reduction of mercuric ion in liver homogenate is due to an enzymatic

reaction.



