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Semmary

The subcutaneous injection of L-cysteine to mice (the average body weight of about
20 g), to which about 83 pg of inorganic mercury ion had been administrated, resulted
in rapid excretion of mercury outside the body. 1-Cysteine was injected to mice every
day at a dosage of 5 to 15 mg per Kg --- 0.3-0.9 g r-Cysteine per 60 Kg --- the degree
of the excretion of mercury was the greatest. The amount of excreted mercury gave
a maximum value in the second day after the starting of the injection. In the case of
the dosage of 5 to 10 mg per Kg, peaks of the excretion were observed in the third day
after the starting of the injection. Further, almost all amount of mercury seemed to be
excreted from the treated mice in the second day or in the third day. Without the in-
jection of 1.-Cysteine, the rate of the excretion of mercury from the treated mice was very
low. Only a slight amout of mercury was excreted naturally three weeks after the ad-
ministration of mercury.
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Table I Determination of Hg®* with Dithizone

Hg®* (1g) 3 6 9 12 15

O. D.soonm 0,158 0.260 0.387 0.507 0.530
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Fig. 1 Standard Curve of Hg?* by Dithizone Method
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U7 mmdrs 3ml EMATIAMIRE S Lic, DEIC7 vokrvalEH SRy, 10ppm
VFVUEFGEVF Vv e JaukovnBEE Sml EMA LABEHULIERES Lt 20%, %
LUl F VU EO 510nm KB AWEEENE L., 7527 LT, R EAREDORA
AYREMERAL, TOROBMAEE, REOB& L&A L. EHRo—#%, £1BLUK
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Fig. 2 The Calibration Curve for Fstimation of Hg*+
(Atomic Absorption Method)
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%NMﬂ&bt&m,L COFHEEELSR UHEEITE o, 775 » 7 i LROERED S
A2 U BTN TR R 7. IRERE S FUOBE B D L = 4 v = & 0 4G BR2iIRENTH
. CORBOHERDNS, Hg? 13 0.8pg FTHEBEDO L AR =& He? B E0] TR T BE A e
Bohic.
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2. HelsroHw
AFHTHSER 10ml ZRMU, 1 WHEMBALIEE L, X5 HBIRER (1:1) 10ml %
ATIRHMASBEITE /. DEWC6 B~ v 7 VBN Y ¥ 10ml %102 T304 &k L
THBYC MR LI, ZOHMIBIC0BER e FoF vy I v EKEMA TR~ 7 VD Y
RIS LIk, TO4%% 250mlic Uiz, Zhip o S0ml 24U, hic N BB Ak
20mlEMA, BA A KT 100ml & Uik, ZOKBEREBEFRICEICL > TERE LI,

3. - A5 A vOEARBOVER

L-¥ A5 4 ¥ (L-CySH) DiERid 2, 6-dichloro-p- benzoquinone RS LOEREY ©FF
1 o7z, BbhAm (12.1~96.8xg @ CySH 2&{r) 1.0ml 2RBEiIcE 0, 0.1N HEEAKE
METHEHERD pH 2 3P T & Li2ikic 2, 6-dlchloro-p-benzoqumone Wik (1.0mg/ml = x

—/l/) L0ml ZHmblic., 20%, RBREIERE LT 70°C OBBH T304 Wms L,

FICERETHHL, B 2ml ZMA, HEHiIck IR B TI045%IC 510nm K15 0%
)’f:f‘i" WEL., 752 L 0T, RBFO{DLYIT 0. IN BEBBRIEEMARGWRE#H L.
COEBHBREBEZBLIUVRBIREINTVS, COE2BLUHIPOobIB LS, Bk

Table 2 Determination of 1-Cysteine by 2, 6-Dichloro-p-Benzoquinone

CySH (ug) 12.1 24.2 36.3 48.4
0. D.sionm 0.205 0.307 0.430 0.554
CySH (11g) 60.5 72.6 84.7 96.8
0. D.s1omm 0.690 0.755 0.918 1.038
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Fig. 3 The Calibration Curve for Estimation of L-Cysteine
(2.6-Dichloro-p-Benzoquinone Method)
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® CySH 7% 96pg T3 510nm ic 13 5 Wt & CySH # L D Mic i M ERE S e,

4. Hg?* & CySH ORIGE KT He-CySH #REDEHH

Hg? & CySH 8, FD LS WEMNTTRIST ShEM~Iz. CySH & pH7.4 TIEHITHL
G RT T &R M 72D TY, pHT.4,40°C T CySH & Hg? 2104 FEIG S w7z, Bkla
# (1.5pg/ml @ Hg? % 43) 10ml iz CySH #, 2.42, 4.84, 7.26, 9.68% & F 12, 1mg 7RI

Table 3 Determination of Remaining Hg®* after Reaction of Hg®* (15 pg) with Various
Amounts of L-Cysteine

Sample No. 1 2 3 4 > 6
added ! 9 12.1
CySH (mg) 0 242 +ot 70 28 :
remaining 45 2.10 1.35 0.90 0 0
Hg® (1g) 19

g™ (11g)

7.62 9.68 12.1
L ~ Cysteine (mg)

Fig. 4 Amount of Hg** after Treatment with Various Concentration of 1.-Cysteine
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Fig. 5 Thin Layer Chromatogram of L-Cysteine and Hg-Cysteine Complex
No. 11 5pul of -Cysteine Solution (2 mg/mi)
No. 2: 5pl of Hg-CySH Complex Solution (0.3 mgHg?®* and
2 mg CySH/ml)
Layer: Kieselgel G (Type 60)
Solvent: n-Butanol: acetic acid: H,O (60: 20: 20)
Detection: 0.1% Ninhydrin




BEJE « JEBT « VA @ -2 2 F 4 0 & B IS KO MRS T 17

L, &51c pH7.4 © Mcllvaine @i 10ml £ MA, WAREBAKLEF 1 ) v 2250 LT
PH % 7.4 [is U, &l 30ml & L7z #40°C CL00 MRIE S 472, ZOWMh 5> 10ml %
ML, IFVUBRICE Y REIED Hg* 23kl ZOHRREIBLUR 4 TRINTING.
CNSORNRP S, He 1 U HMBRICCYSH 2N Lc e, Wito He 13, 13EA &
Wk U7, $isbb, He? & CySH KIS LT He-CySH M ahE A Lz b0 & fese < &
5. TNT, RICHEEME7 a< 12757 4— (TLO) kKX vIIL 7. JBEME LTI
n-7"% 7 —v-HeE-/k (60 20 1 20), #k{1iINinhydrin T4772 - 72, EMEEL R CySH @ Rf i
ERISRED TN LR LB U R 2R 510GRT. M5 TR&NELS5ic, No.ld CySH @
REfl130.43TH > 7eDicxt U, No. 2 Tl UhLigic, I hB et Hniicd ESc NP1
DBEICEHRED Ay P BRSh., CO$IEE, He?* & CySH 2RI L%, CySH i3
BAADOHI~LALED s bD B OIS, £ UTRRIEOMED CySH 45, S lizd
DEEZOND. Fic Hg-CySH Bakis, COBMATE, FEAEFBBLELES Tha.

5. Hg-CySH E&GBOREM

Hg? 25pg c CySH 2.42mg 2 MA T, pH 27. 4icH B LT LA RE pH7.4 ® Mcllvaine &
AT 30ml & U7ctk, COERAWE 40°C 104 BME L, Y7V ridmAiTRERo Hgt
IR HMMEIONC DB L, IO 1 ~4HETR, V5V Ui He? kiR
Licds, ZhPBRRBMICEGSRED OIS, SHUE, v+ v HoO 500om KEBT 5 W6
ER—EMER U, 20T, VFV NIAEAZI0M S DB UITR - kikigE, eh¥Fh pH
3,5,7.4 BXUS.SIKHIE L. 2O AE 80°C TIMEMA LLBAENL, D7V rkid
EDNT, Hg? OSERETE o7z, 75 v 2 & UTE, MBMEE U OEREEHN L, 20
HHREEAORINTND, K, REAEZT, 40°C © 21:M, LEBOBEEmR UzEke
DEWAESICRT, F4 RS RSN BS LT, He-CySH #4413 pH3~8.5 O fikic 2

Tablc 4 pH-Stability of Hg-Cysteine Complex

pH 3 5 7.4 8.5

O. Dsoum 0.040 0.029 0.010 0.012

Hg-Cysteine Complex solution was heated for one hour at 80°C

Table 5 pH-Stability of Hg-Cysteine Complex

pH t 3 5 7.4 8.5

O. Dusgonm 0.011 0.006 0.000 0.005

Hg-Cysteine Complex solution was heated for 2 hours at 40°C

BB E LT bEcH Y, Hc pH 7.4 f5ECid 80°C, 1IEHMOMBETHIRETHSH T LHR
A, XoIC, 24, 48MEMI &S Bk, pH7.4 T L7z 60 Hg-CySH ¥ &K% E
PAE U, 977bb, kitd 4 RAcmm U7 Hg-CySH # 4 igilic pH7.4 o igflin
WAMAT 40ml &L, 40°C, 10 s Mmi Uik, 24, 48Kl L, 2D% Hg® of e v
FO BRI E LT, FOMBRECIURINTNE, ZOEPSHLEMT LS pHT 4
T3 Hg-CySH #i4kis, 48 &0 BMichiz b ReETH b Lpdhic, ¥/, Hg-
CySH #4453 L, M L7 Hg-CySH ¥ 4% Zn-HCl (i CBILAM LT, 205k
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Table 6 Stability of Hg-Cysteine Complex during Incubation at pH 7.4 for 24 and 48 hours

at 40°C
Time (hr) 0 24 48
O. Disoonm 0.001 0.000 0.005

Wt THDbL, WO FETHN LU He-CySH # 44 10ml i, 6N KA & dml Ll
MR AEME, BB R T3 0E, BAEMRLEETE -/, £0%, YF VY JmmkL
LR A TR He?* 20 L, ChEEFRLETER UL, 20 Zn-HC EBTETHS
LT e U7z He? O 13 W0 MR iR TAM Lz Hg? RO b FP1L.221IT ERED -
Fr. X SIckliER E LT, CySH6mg & AsAddmg %A (vlkl 5) AsA-CySH el
EFEBL, TLC Tl CySH HFFE LW T &R Lictk, ki Zn-HCl @iy,
Wik U7z CySH %2, 6-dichloro-p-benzoquinone T L, MRRERDI LT H, 91.4% &
WOk E I BUEA R L. U Eo%Bh o Hg-CySH #5441, Mg o &R E o gL
XoTh, BEAYEEELI U, FOBWOETHETH AsA-CySH #HoWhOE & LRI D,
BLAESMMINENT Edbhot. DT &, Hg-CySH Ak g ic 2 14 4IKIR
WHBL LA ESRHEDTHS.

6. JKEREMADBEEEMER LIcrD Hg® OEIERORE

ARERSE R A 6513, Il BB ET D e 5 v =y PEMA L, Hg? & LT, 0.1,
0.3, 0.6B X1 0.9pg BHUHEENEONMBFECER L. TOHE, S#RABERTFRL
B O EHEERLZSOE (A) &Lz, DFIK, F#RBE T T vy L ZEHLUNRAED
MEEFTIS - fotk, BEFRRBETERLLZLOE B) &Lk, ET7HBIUR6ICTOHRER
3. K7, Wess, Hg*oEETHHDDE B/AXI B, WTFhd0BL LTHSB T &t
b otc, TOPEMIEZM.81%TH»72. T OE,SHEIRE 04.8% & LTERMOMILE
1198 -7z,

Table 7 Recovery of Hg?* after Degradation in Paragonpet Apparatus

Hg** (pg) 0.1 0.3 0.6 0.9
A 27.7 82.5 162.4 233.7
B 27.0 76.6 149.9 221.1
Rretng ) 97.5 92.9 92.3 94.6

A Direct Determination

B: Determination after Degradation in Paragonpet apparatus

7. Hg? ZRELI< Y 2RCET 5 Hg* OFHL5BIC CySH BEDEE

= v 2 (&, WKRE 20g i) 51EE IREBKICA T, 2 UTHEAE T /KRMMEN 0. 1m/ (82.8
rg @ Hg™ Z288) 2 LR G R TES LK% No. 1 &Lk, Blic i & Rk He?r 28
U7 boic, 51T AsA-CySH # A4k (RIEINTH) 24T 0.1ml % Hg? 50 A h
57 HMIKDIY, HHIERTEHLZS0% No. 2 & Lk, 5 0RBRK%E No. 3 &
Ule, MEBEHE L Th S —lK%IC, 2 ZhORBRKOEWD S ks X A B%A IR Uiz,
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Fig. 6 Calibration Curves for Determination of Hg** by Atomic Absorption Method
A: None Degradation of Sample in Paragonpet Apparatus
B: Determination of Hg?* after Degradation of Sample in Paragonpet Apparatus

TR0 T, Chic5%B ) 7 v vBEBIBEERML, S5 74 XL, BOSHITE R
e LERIicaY. 0%, ThEhEZRBEBEECHMULMTICEL. Hg? ootk &
UT, 9F Vi EFFREEEFR U, Z8RZOERERT. COERERICLE L, FL
HEIC DT, No.2iTid No. 1 O# 3 oo Hg? BERETA &b, Thic

Table 8 Changes of Hg?* Content in Liver and Body Hair of Mouse

Sample He™ (s %)
e Vg | o —
1 426.3 225.6 126.5
2 1252.0 56.1 392.5
3 0 56.1 0

No. 1 Injection of Hg®**

No. 2 Injection of Hg®* and L-Cysteine

No. 3 None Injection

Amount of Hg®* was determined with Dithizone

HL, 77 vy (No.3) o, Heg? @RS high -7/, FFBECODHOTHE, No 1 ®
No.2 kb No.30fEAE#LIICENo. 2 BIBEAEEELEND, Nol BCOERTIE 170pg%
OffiER L., b B, Nol ¢id He? BHBIKEELUTHET AT EERL T 3,
No. 2 CiEESH Hg> BEELRVWLDE#EZIONS, No 3 ITRINIHIEEE, Y5/ v
BEBOTd- LM BEEEZ LM A v OFEEDILYD, BMEEZRLTHLA D EEZLS
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ha., UEOHE,S, ~vxicikhahic Hg? & AsA-CySH #&tkhofkbic kb, Mg
WKIEHEEINDC &L, BRI TOVABRBTHELELTVWE D EEZLNS, 256, Hg? ik
CySH &¥Ia®ELELT, BUTHARETHEBLURETCEETSI D EHERZ LN 5.
DOEIHRBOSHHERTH B, BTREINDE LI, No. 2D #ftiid No. 1 ochd#y 3 4%
Thotz. LT No. 3 OEfEE, HEALFKELL., Lid-T, No.1 8L No. 2T
RINBEAEEZ, KEICHETBE D LELTEL, No. 2 OBEHNo. 10 Zh D 3HTH
-7 &id, Hg? #8 CySH ofbicky, EE5084L0 bl@IChE~BHI T &
ERTHEDTHAS. DE¥IT <y 2 He?* 25 Uiz, AsA-CySH iA#lE 1 H 3EHRSE LK
HWH, 2O~y 2AOWMES %) 7 v VERRBABF TR e 5+ 4 XL, #HOAHICKD B
BEwBBEICHY, O Hg Rk, ZORZOKEERT. EITRINBZEBY LW

Table 9 Change of Hg?* Content in Liver and Body Hair after Injection of Hg* and 1~

Cysteine
Sample Hg™ (vg %)
No Water st ol s Body Hai
1 18.2 122.2 120.7
9 25.1 115.4 252.3

No. 1 Injection of Hg**
No. 2 Injection of Hg®* and L-Cysteine
Amount of Hg** was determined by Atomic Absorption Method

a0 Hg? fik, 79 v 7icik~7T, CGySH #5060 0%, #ilke, Bifigdo Hgt
i CySH BEDO DM, 2O &id CySH DLtk v, Hg BIFHE~ D
BreidohT, BEIRE, 8256 Hg-GSH HAKDBETHET A0 6 THAS. ik
RBICDWTIH, CySH BE5OX B2 L Lodiiia® R Lk, coc &g, CySHERL TS
&tk Heg* id, Hg-CySH #iSHOIBREILEZ Oh, Bl hicistcd
A9

8. ASA-CySH #HE@EDERSHEE Hg™ DEEADHHH & OBERF

TTIC, ADHAICI He? BEBICHHENE LS HERMON TS, 2Ty 2D
BELRABRTHIDEDERM LR, Wilo XS i He? BEMEARBICHHEINSE E1hS
FRPDP o7, 2T AsA-CySH BHAKDOHREZS SIS D LLMBLD, DE¥DXSHE
BREFE -2, T3bB, =v 2 (&, #H 20g) S5LE—~KELT, ~KHLWRETELH
H D B AL kgL 0. 1ml (82.8pg ® He* A 41 2 & FHE Lz, —KbhoMKICIE,
& 51t AsA-CySH #l &k 2 B4l (AsA 75mg, CySH 50mg/50ml) 0.1ml% 1 Hic, =X 11,
=R 20, WX 3EEL Lz, He** » 51, 3,5, 7, 2LHBICKES ~¥ 3 Tt <5 o
Yoty FEBOTHMULSE, KETO He™ BAFPUSLETER L. 20#RIREI0CR
ENTHS. RIOCZEHRULABOHBR T THL, CORIOBITRThoHohnESic, —H
31 AsA-CySH k285 LXK T, Hg® B5#% 2 HBICOK LD b2 io Hg? o8
WhRENic, 50, o, =X b Hg? B54% 3 HHIcH He** o HiliEo v— 7 2 b hi,
TUTCZRP O T, 0%, Hg® OPHBEE LMY L. chicl~T He? 0 2

G UK T, He B5%2 0 I - T, h¥his He? Ofiissnohl. choo
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Table 10 Excretion of Hg?* in Body Hair

Hg®* (pg/100 g Body Hair)
No. Days of Injection of CySH, AsA
1 2 4 6 20
1 120.73 151.11 186.05 0 29.96
2 227.91 781.46 316.59 90.76 21.14
3 252.31 688.54 459.48 129.46 26.98
4 718.43 51.40 14.82

No. 1~No. 4 Injection of Hg?* (4.1 mg/Kg) in the First Day
No. 2 Injection of AsA (7.5 mg/Kg) and CySH (5 mg/Kg)/Every Day
No. 3 Injection of AsA (7.5 mg/Kgx2) and CySH (5 mg/Kg x 2)/Every Day
No. 4 Injection of AsA (7.5 mg/Kgx 3) and CySH (5 mg/Kgx 3)/Every Day
AsA: v-Ascorbic Acid
CySH: L-Cysteine

800

Hg** {14g/100g Body Hair)
B (3
=3 <
< <o

g
o
i=3

Days of Injection

Fig. 7 Excretion of Hg** in Body Hair
No. 1-No. 4 Injection of Hg®** (4.1 mg/kg) in the First Day
No. 2 Injection of AsA(7.5 mgjkg) and CySH(5 mg/kg)/Every Day
No. 3 Injection of AsA(7.5 mg/kg x 2) and CysH(5 mg/kg X 2)/Every Day
No. 4 Injection of AsA(7.5 mg/kgx 3) and CySH(5 mg/kgx 3/Every Day

Hg2 i3 CySH 748 Hg? OHHBICHREAT BT LERLTLS.

= =

FEROEERERPLDOEDLENELSL. TRLDB, v~y AL FEALALRBICENT, CySH

FRETSC LIk, He BIFM~OBRBEEG T 5N, 256 CySH LEARERRLT

KR ATRL, TAehIERB N N b0EELONE. &/, He-CySH HAKROR
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FEHDOERPS AT, ZOHSARBERNOHERERIBICH UTHERIKRETHS LEIONS.
ZDicd, KRT He2 WHCHRBIZIE 2 EREVLTHAS . THbH, He-CySH #4
HREERNTE, MorOEL, 5 VEEHESGE~MfICORBERIFIBNEFLOLNE. L
HoT, Hg? BEHICA -8, HHOF 4 — A LEMBNEELLNE, RBEABIUED
HOBEADF A -~ EEBEIESTECEICES. 2000, EFCHEHEESEaRIEL
WHIENERINDE, X-T, Hoh L CySH 2HEEZI A &Ik, KPNICERED F
A—nBEEREEIEIEOE, ANIKIDAEIhE Hg (L UTEMIOHETS) B, B
bl Z DD CySH LBEREAGREER L, MEIcEA~TEE I, R0 74— 3T
REWBRHINDE D EEZL NS,

S £

BERL, vAF4 vEy RS (RTEM $5C&itky, v 2fkpickEdhik
KA A > (% 83pg) ZHRM~REICHINS €5 LI Lz, HE kg it LA 5, 10
BEU 16mg O ¥ =74 v EKE U, 16mg O#s, $abbkE 60kg 1K LT 0.9g
Dy AF4 EREE UGS, k3o - Lo BIHHSH, zov-7RByv=54 vR50%
HTho7. £ 55&0 10mg OEETE, KBOHHREO -7 By 254 v HEMS 20
BTho7e, ThUBORBIZ 15mg OHEHLECRAKTHY, BEAEF LN, Thik
WBUT, KA A4 v OB HE LS4, TOHMRIERIGE2AREIIE > T, YO
HERETR L.

CORERDBCHID, RTFUOREBREEHI TS, hokis OEBE £ 70 B
EDPETTECE, RIS L3S,
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