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RO B

JHDOE—5 075 7BEBCET 2 ERZED
HED 2RV, HHICE<BEOBRELRML,
INMHEARCRETREBICRTRE L, BB,
AH Lee, K 2cc ZRALIHD 0.2¢c I,
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{1} &AL
LR EEERRIC, ERMIREAR%E 0, 0.05, 0.1
------ 0.25 cc IRMTERAELHT, #—505 575t

EEZEL &, FR20M<K835,

B, WIMARLEMEMT 20, BRBEES
2, BYoERERL, COBERIR, F4FRomL
Th5. 4 TORCRUILFHBLERIRRICK
DHELILDDTH S,

iy g = R RN LSVEORE—AHERMLROME 100(%)

HAHZRMLUBOEOES

L, MRAALD 0.25 co MY 5 &, HEWKD
BAOHEIT, 4.5 THDO1:.

Q) H49

HEARDS A LEMIC, B4R TT 1Bk
3, BAROML THY, HREA 0.25 cc £
mMT3E, BEBIEAICHELT S,

(8) WEHIL
HEMATT O21REI, B4ETHD, BRA
BHI0.25cc ZH/MY 5 &, RRBEOHOEKR
91.24TH 5.

(4) WERFA
TERGFH TR, WARIORTONLTHY, HWRBIR

) #
RMAH R
\\\\\-\\\\\\\ 0 cc 0.05 0.1 0.15 0.2 0.25
A
No. I 68 47 36 23 16 10
A No. I 68 50 30 25 11 9
A No. T 63 50 31 26 15 12
L ¥ | % & 66.3 49.0 32.3 24.7 14.0 10.3
B | Bo® 0% 26.1% 51.3% 62.7% 78.9% 84.5%
No. 1 66 50 18 4 1 0
K No. I 68 52 12 2 1 0
4 No. I 64 40 18 3 2 0
2L ¥ | & 66.0 47.3 16.0 3.0 1.3 0
B | Brs 0% 28.3% 75.8% 95.5% 9.5% 100 %
No. I 66 54 32 15 9 5
EL No. I 66 53 28 15 9 6
® No. II 64 53 25 14 8 6
b5ig
g | F|BE 65.3 53.3 28.3 14.7 8.7 5.7
B | wos 0% 18.4% 56.7% 77.5% 86.7% 91.2%
No. I 68 50 22 10 5 3
Lg No. I 69 49 23 12 6 4
i No. I 67 48 21 12 6 4
23
a T % B 68.0 49.0 22.0 11.3 5.7 3.7
B | By 0% 27.9% 67.6% 83.4% 91.6% 97.6%
" No. I 67 64 42 12 10 8
; No. I 68 65 42 11 10 7
v No. II 68 65 41 12 12 6
4
& ¥ | % B 67.7 64.7 41.7 11.7 10.7 7.0
# % | Box 0% 4.4% 38.4% 82.4% 84.1% 89.7%
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43 0.25cc F/INT 2 &, MFTHEOBRIZ, 94.6
¥Th5.

6 ¥5FvEAK

F#OEE%, SH BEE5HF ¥ oNIHEATH
245 F VKT 2R, F4RTHY, ¥
7F VWK 0.25 cc 2IEINT 5 &, MHEBOBDE
12, 89.7%Th 3.

3 7

HEEEREM: D BLESAIRIC, REMEOEAN, 4
43, ALHI, TG, €5 F rEAREER
VLY, #—700 7 7UKEEEE, BREGHE
BRME S, “ERESORVERLEOBFRERT &,
TaROmM 135,

%, pH2.50DEREEE A BRKP T, EHES
BHRRINC X 5 MEBERDERIL, EFABR KT,
RNT, HIRS A HAERA €7FVREK,
HEARDIETH -,

35 F v EAMKO.25 ce BIMICKY, MFEHKRE
D EH, 89.7% 2Rd F(d, EEHE LUMUFEL,
SH Zic R (RIEL, L bZOREBHED

T #

BLERTHTHAS LBBREES,

ULOEBRE,» D, TYE=I LTIV VED
a0V A (pH 9.6) ICRTH, X, EEEt:
(pH 2.5) DEHICHTSH, Bk EAHERLER,
E SH RICBIRIE &b, @AFIOREELETS
HhHOk, 22T, ORI, AHEGSTO
FE S Y FAOS UL 6 DR KR T T ~ DY BB & &
THHETIIAN A &B X, Langmuirl) Ol &K
x =P iC— B B DEDERI L.

b, HilsEi AR ch TR HA M BRI
FAHEAR, 4 REHIL TRFLOESR
E%C, BEHATOREIERIC X VREBEA~ORE
sl hrctREExELL, o/x, CEHELL,
BEEBREOMEREEEE, BRI OUERRICH
B, ChiIBRECHEBERE L CHERTH
D, COMERE, EARMKCEALHRER
1007 HOEBINTRD -bDM x &85, Kb
HEMEABRSFICRLI, EIC, o/x £ CLDREE
#RRT5 &, BIROWML 13 3.

% 5 #*
womA W B 0 cc 0.05 0.1 0.15 0.2 0.25
C (BEu@k) (%) 0 0.0018 0.0037 0.0055 0.0074 0.0092
£ AR X (& & B (7) 0 24 50 63 76 82
c/X (105 0 7.5 74 8.7 9.8 11.0
c (%) 0 0.006 0.011 0.017 0.022 0.028
g & 9 X (7) 0 27 78 94 98 100
C/X  (10%) 0 22 14 17 22 28
C (%) 0 0.006 0.011 0.017 0.022 0.028
eI X (7) 0 19 54 74 85 91
c/X (105 0 32 20 23 26 30
C (%) 0 0.006 0.011 0.017 0.022 0.028
R4 L X (7) 0 24 63 81 91 94
c/X  (10%) 0 25 17 20 2 29
® 3 = Blt, $HA 0.05 ce BiNUL 7B AD o/x 2D
&8 anm 3, BIMCKTHBH, 0.1cc 5 0.25 ce iITHhF
” T ToMEMEC ORI, IJEEREEL, CO
» FIR T2, Langmuir OSFERERIC—HK T2 LE
W3, 2T, AHEBICHELERAE LD E
' A DORIEIE, AHEASFORBEERSHEOREHR
c RELZMHTI2ENERLEDELZ 3,

0 0002 0004 0006 0008 001 002 00K OPI6 0PIB 0.02 0022 0074 0026 ouz;
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19334F, Brdicka!d KX HERIN/IK—F0
S 7 BEMIT, 19425, EAHE® XD, AHE
HOMFICHAEN, AHESHE SH ZOFE#HEC
RERFENERSBRINK. I, £—597
7 7EANE, BEEEgSERICXE6DTHD,
SH EDIEMEEIC & DS FET 2B H O,

ZZ T, R, MREAHEICHRMEALELYD
S, MREEHSH EBRKAL, 4R, &k SH
EEORILBEDONG LBZ, ULOERETD
fo. RBIC, FRIKRLT, AHESEYE SH KK
DR, 2L{BDIESERT, thoFHNREE
fe. BB, BHEAHEENC, B4BEOMRBERM
fERE LD, AT 6Y/ce ULk, AT
57/cc U, FAEBATL Y/ cc UL, WRFAT
37/cc LLOMFEEREMT 5L, —1.7~—1.8mV
DT, BEBUPICHEE, —DOBRKEEZEL,
ZDHDH, MKICLBWTHrHEEAMI. TTK,
B# (31 T, EMARDTOLETEELEL,
TR ) EIBETIIIERETREL SN T2 5, F,
OTFHER (1) ROEER 1 Ogiic Jhid, pHO.7
DTVE=ZGLTNE YVHED a0V FEKET, BE
BUPuckEd —2DOBAFIL, MRKICHET IR
EBLZXBEZBRNSDTHO.

WT, AHBESICHELZRINFER ISR, &
SH £FORL 2 A DI D, chid, &S
SH (LBMFEORAEMNEDS B DIHEERT SO
THAHp, BRW I, SHERKKRRAETHS
P-Chloromercuribenzoate (PCMB) # H 4 EH™'H
KAERELHTH, Z£0iEH: SH KEOTRAZED
¥, OB HICHT, PCMB i3, BAELE(E
BEBE (Applied voltage) T, W] 4 BElid 2
BTHAS Eik~te, FDOEBRITHRG % SH EED
THERADULOILELRITIC N EEIRICHBEN
AhbENy, AL, ROEBREILOAD L,
AHEHRICEBBEOMRBEREML Ik, —ERE
IEDT, PIDTHRICHET 2BESHRL, £h
DRI RMBROBRERTESROEL, TOH%
Bic1i 538, MFELEEHEDORICIIAIENDRIGH
EOTED, ThULOBECIEDTHDT, KE
OMEY, BRUBEHBTELEOEBIONS.

—%, MEOR—3F 0s 7 7 MERKICHRT,
Lingane®), Meites!®), Everest!6), Haight!?) &pD
WEnH oY KR4, —R—ENDD. REK® I,

Lingane DA EARNT, BAMKRPFEDRRE
L7z MF F3 4 Inv/7hOMREFTEEERL,
FREELBTNS, b, TOHBRELEY, WK
AHE %, CHCRRAHERMEAELDIL, F
BRHREEOTELAAD . TOREBERRLERE,
4R B—BKRT, ROTHRSE, FEBd, &
ARDIETH D1z, R UED, SH EEFF LBV
€7 FVEERICKTD, TOBREEFALA—IC
LTERT S E, chid, ALULCHEEO TR
2RU1. TORLDETS, MREAHEALD
RIS, %L SH EMEMKT 5 LIRS MNE
HIbhbNE, RO, ¥5F/yEORICKB
EEOTHER, BEOHOEECEEBEBROBD
DHTEEHDTH AHh, BER® 3, IEKE
ENCER 44 v ERMUBORBAERERRIELH
BALTW3, ik, Fhid, AHRmcX 2tRE
ORY bR, AHEEOREIEASTEORBE
DHBREAMHT 54, b, BERAMCNT 3
AHEBEEFTOMBREEERACLEIATRIREVDE
EZ, TNENOANBEEEE L EEaICERAL AR
REEAHEL, HEHOBRZEdRITE 1L,
0.1~0.25 cc DR AN IMT, HEOHDORE
PEMEB D, TN, Langmuir ORER—=
A'+BC ic—HT AEEAD K, Bib, FofTofk
HREWT, AHEAEMFELOMERAR, £hoD
KBBEENDREBRSEAPROIEENLLDTH
BEBHOT,

iR Lic—37 0s 5 7 EEKICET 52 ERICKE
LT »5—EREOMKERNLTYINDT, ##E
WKHET2HOBRTIEHGN, TNEDOHMER,
A EESTFORBERICK VEBEICRE LAT,
MFERENCHOTHD THEBRBR LI bDEEZ
W,

BT, Cohen® (3, TNH YHEKITHNT,
Arsenoxide & Disulphid SBAET AL, O&
ZZ5ETS Arsonic acid & SH {LA&MicE I3
ERRTVB., —7F, SHEOURILEHII, £—3F
05 7HICHEEELRN. ®OT, ROERICH
VT, REA-EBEALOEMEEARMLTRE—3F
0/ 5 7BARCED THEROHBEA R0,
Z DOWESOEREE (3 1) 3, HHPOS—SE
KX DntE (54 &30, ZoBIKEEEL LD
DIDTRIBEODPERIMEBETS, RL, D
AL, FLOFEEREK#EAS, Langmuir ORER & —FK
LicibolT, BEINEL L8232,
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I AAR &4 HERAKOCTRFLOBR
HRICHE < BEOHMBLRNEAELYHT, -7
0/ 7MEEMBERER TS L, AHEAER
SH EBIRIMEORMCI2TR AL LiEhDk.

2) ZOBAMEECHITIHS—EALDOMFE
BEGELTHID TEEBKEOTHRL, X,
Tve=Y LTVA Y,V KB (pH 9.6)
T, MERREADIBIL, FNRTH3.

3) COMERHRACET ZRMLKBER, &
AR 67/ce, S Y/ ce, WERA 4 /ce, T
BREFL 3 V/ee THi-.

4) HHEEEMERERARICEEREORRILH %
BI{EAE LY, #—37 047 7RRBELENTS
3E, BARMKE D THEEDOTHER. O
MEERBLORIL, HEFABREOKT, ROT, WK
43, AEKA, EAAOMHETH O,

5) ®ftkkic, SH XZ4F LUBVW¥ 7 F/&EA
%, FREE—BECUTRMEATLDTS, it
HERVEIZ, AAOZNICHEOT . DT,
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Experimental Studies on the Antidote of Arsenic Poisoning with
the Use of Organic Thiol-compounds

Part I. Polarographic study on the binding of the active
SH-group of milk protein and arsenic

By
Teturo Morita

Department of Pediatrics Okayama University Medical School
(Director : Prof. Eijl Hamamoto)

1. 1In observing the polarographic catalytic wave of protein by making arsenic acid at
various concentrations act on fresh human milk, fresh cow’s milk, regulated rowdered milk,
and milk on the market, no decrease in the degree of the SH activity of milk protein due
to the addition of arsenic can be detected. In this instance when the concentration of arsenic
acid is gradually increased to a certain point, the reductive wave of arsenic appears on the
heel of the proteinic wave. The arsenic acid concentration required to have the appearance
of such an arsenic wave is 6 7/cc in the case of fresh human milk; 5 7/cc in fresh cow’s
milk; 4 7/cc in regulated powdered milk; and 3 7/cc in milk sold on the market.

2. In drawing the polarographic curve of the reductive wave of arsenic by addition of
milk at various concentrations to a hydrochloric arsenic acid solution, the arsenic wave falls
in proportion to the addition of milk protein. The percentage of the fall in the amplitude
of arsenic wave is greatest in fresh cow’s milk followed by milk on the market regulated
powdered milk and fresh human milk in the order mentioned.

3. The rate of decrease in the amplitude of the arsenic wave in fresh human milk and
the gelatin-protein of an equal concentration is greater in the latter. Therefore, it is obvious
that the reaction between milk protein and arsenic is in no way associated with the SH-
group.

4. By applying the Langmuir's formula to these results, it has been confirmed that
the reactions are induced by the action of surface activity of the milk proteins.




