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The Effect of Penicillamine and Sodium Selenate on the Retention

and the Transference to Eggs of Mercury in Chickens,

Katsumi HArA, Akira TANABE, Tatsuhiro KAWASHITA,

Hiroshi TsunovaMA and Tooru TORIUMI
(Laboratory of Animal Higiene)

Ethylmercuric chloride (EMC) was administered orally with penicillamine (ntra-
muscular injection) or with sodium selenate to chickens to determine the effects of
penicillamine and sodium selenate on the transference of mercury to eggs.

1. Penicillamine exerted no effect on the transfer of mercury to eggs and the con-
centration of mercury in whole blood. Penicillamine also had little effect on the mercury
concentration in tissues at the end of the experiment (3ist day).

2. Penicillamine alleviated a little the lowering of egg production.

3. Sodium selenate administration reduced the mercury content of the eggs to 1/2
to 1/5 and that of whole blood to 1/2 of that of the control (the group recieved only
EMC). At the end of the experiment (32nd day), the mercury concentrations in the
liver of two groups recieved sodium selenate were 15 and 28 times the concentration
of the control respectively. In the kidney and brain the concentration was approxi-
mately twice that of the control, and as to the concentration in superficial pectoral
muscle there was little difference between the treated group and the control group. In
plasma, conversey, the concentration of mercury in treated groups was about a half
of that of the control and in erythrocyte the concentration was 1/3 to 1/5. In feather
of two treated groups the concentrations were 1/9 and 1/6 of that of the control
respectivly.

4. The administrations of sodium selenate decreased the egg production, and severe
greenish diarrhea was observed during that period.
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1. penicillamine Z55{E

BEBICRAGBL SR VEOERHER O, HRBUDNE INT 20 2BICHY, 248
R X B 7%, —HFORICIZ ethylmercuric chloride (EMC) % /A% 1kg % 12.5mg
BO%sL, MoBiciEE EMC g0 5%, K& lkg K@ L T20mg © D L-
penicillamine % ¥ H, 2HEZBIUC4EBRICHFREH L. BEHRUERBRI I ~NTEHSEY
—~VTHEEBEEBOEBTL .

EMC #%5#1, 2, 3, 4, 5, 6, 7, 8, 9, 16, 3l EEHICENFNFEIL, HH
KEEAZBELK, F724, 10, I6EBEIKFMLUMPKEEEFREL . EBRETH (31H
B) CEmMBHRMERL, ENETAMESIUPELER LU TCHEMR E L., Z0BEH
RRERGE, DERXERILERL .

IL. sodium selenate 5B

MRBE AEARBICR ARV Ry MOERELZ AV, UBMas LR, IR
BHeTCHL TR EMC #KE 1kg I LT 12.5mg ¥ oR0OKE L, E—0RRE
7RI LT EMC 12.5 mg/kg =RRO851L, EFLT sodium selenate (SS) 10.6
mg/kg % 4%450L7T, EMC #5%0, 2, 4, 6 HRKEOBE L. B_oRBH 7
Piexw LTz EMC 12.5 mg/kg 2R 0O#% 5L, ¥frL T SS 21.2mg/kg =HE—OHRE
CEBICLTERES U, #5BEZBREEy -V TREEBVHEE UL,

EMC #5#%1, 2, 3, 4, 5, 8, 9, 11, 13, 14, 16, 24, 2HE L £ FLEIP
LRIERRIE Ui, £72 EMC #5% 8, 11, 16, 4R BicRm LAIEMRI & Lie, ¥
EERETE (R2E) CHEOBEMERL, BN TI3RELSLCTELERLAEHE &
Uz, SRRERE., DERERDELZIEL 2.
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1. KEOBIT
KBEIEBER2~3BEHOHPOBREINI LY, WHESNA~DBITHDE -,
a) E:HE 1K, EMC BB 5 (JER) TRIFEKESELNRD, BEED 7.4
o3 &Lz, —F penicillamine B EETIZ4 PEBEETHEL 6.3 R s,
DIBFEE IHE L, RBRTRHRICEOTHHUBREOKECREELE» -7, &
BHIRS% 8 U T penicillamine OFHRIZHD LI H - 72,
b) ME:HFIK, WEHCTRIOLELERSMEEINLD, BEFED0.B3% BB ENI. pe-
nicillamine #5HTH S HEXRBEETRLL0.56% Th -7, HEEEHRIEGHE4H
Ho/KEEL penicillamine BEBHOHBDEh -7, REBEEMEB U TORBER &
LTREROMICIZEALZRBD LN -, WHKEETAERUL, KBEERRER
WTHLBEREOKECEEL L, - k.
c) 4m:E2M, kEHES%R4IEBICHEREO2MP T 19.4 ppm, penicillamine #58
T 17.3 ppm ¥ Ehn, DBFTLUTETL, 168 EHCKBET 3.8 ppm, penicillamine
HT3.3ppm & -7, MEOHIEROCEZRBY SN o1,

223E . DL-penicillamine g SIGMA Chemical Co. #l
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Fig. 1. The effect of penicillamine Fig. 2. The effect of penicillamine
on the trensfer of mercury on the transfer of mercury
to the eggs. to whole blood.

Table 1. The effect of penicillamine on the concentration (ppm) of mercury
in the tissues at the end of the experiment.

EMC 12.5mg/kg+ control

penicillamine 20mg/kg %3 EMC12.5mg/kg
plasma 0.09+0.03 0.10£0.04
erythrocyte 1.40=%0.77 1.99=0.81
liver 4.15+1.88 4.63:£1.05
kidney 3.19+1.22 3.43%x1.77
brain 0.44+0.16 0.46-+0.28
muscle * 0.57+0.20 0.59+0.21
feather ** 0.41%0.24 0.41+0.15

* pectoralis superficialis, s primary

d) FEERKTE GlEE) OM#da#d 1% WELLF, BBIUCORCEOTHE
EThD, WEEAE 100 & LE4A penicillamine B0, B, MBDOEEER, #0Fh
89.6, 93.1, 74.4 &7¥ o7, MiE, WA, BRHEBICAEFOBERN, B %~%W
BETHD, HEE S penicillamine HEBOBICER EALZRBEHONE D -,
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EROMBUHEE bRBRHRECIZ EELNIENEOETREDON, ZOBER
SHRBBEDOF BB -7, L%k penicillamine 5B OENEREICTREOZNE L -
TTels, TOERBEBSOTRIE P o1,
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INELY, 4BEEEELTD, BE
BO5.0%BPREBINT, DBHREL b
RABIBO TR BREFOKECEL
3otz SS 10.6 mg/kg BEBICHB
Td, RER2HE»LBREINIZ LD,
BHEBREED 2.0 %8Bk shi-0%
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Fig. 3. The effect of selenium compound on

the transfer of mercury to albumen.
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2. 4&mrhoBEs

BN, KBEBEO 2 ~v33D
OEHLCBOWTERER—-TH-7, BbLE
BEE#sELEL, DIB#H R L 2. SS
10.6 mg/kg BREBMPKEEE 2
BEOCZNORIET % TH-7, —HF SS
21.2 mg/kg BEBEHOMPKBRER,
#E#% 8 BH % T SS10.6 mg/kg B
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Fig. 4. The effect of selenium compound on

the transfer of mercury to yolk.
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Fig. 5. The effect of selenium compound on the
transfer of mercury to whole blood.
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Table 2. The effect of sodium selenate on the concentration (ppm) of mercury
in the tissues at the end of the experiment.

EMC 12.5mg/kg+

EMC 12.5mg/kg+ control

sodium selenate 10.6mg/kg  sodium selenate 21.2mg/kg EMC 12.5mg/kg

plasma 0.06x 0.0L 0.05%+ 0.03 0.10% 0.02
erythrocyte 0.91+ 0.22 0.50x 0.01 2.37+ 1.19
liver 58.66+14.71 114.66+34.91 4.39+ 1.43
kidney 7.25% 1.84 7.37+ 0.31 3.88+ 1.74
brain 1.40+ 0.18 1.41+ 0.51 0.73+ 0.17
muscle * 0.51+ 0.15 0.55+ 0.13 0.66+ 0.16
feather ** 2.65+ 4.39 3.60% 3.06 22.79+£17.32
% pectoralis superficialis, s primary
z =3

1. penicillamine OFHE

NIBD 3=y XA 7 ke 0.4 mg ##E 1% D L-penicillamine 51 k - T
BRKBOBLERD TS, RERTII, KEH & penicillamine %5 LUk b, EiY
=9 M) E2EBRLUCEEAKERESZA o} TR, ERK TR, BB /KkEHHES%31
HEHOWBRFXKEBEELXE -7DATH5, - THRERDS - EBVEHHICEEFTDOKERE
ZRHNEZNZDONLANTBNE—BELONSE, LALREBCHRDIEBENICHEE
TN IPEKERICK L T penicillamine DEBHED bNBH - ENLEZLT, COT
BERITOREIBNEEDLNSE, MAGos 5935 v F~OEBKSEERE 3 L T peni-
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cillamine BEHKBRELETEEE —F, 2ORUFTOKEREELZBRILLEBEL
T3, REBRICHE LTI penicillamine BEIC X » TAEFESERALZEVIBERE
Mot TOMECEREEUTRKBILEHOEE, KEF L penicillamine OBRE5EOH
RESMBBZONGD, BRERMBZTENTIETORHMOILEELTVBEEELS
N3, EVIDRBAEREOED KBOBEORMNETEIRBOBHIC X>TESY®
TEBHONTVENLTHS.

CDEETIZ penicillamine OFRIZE D L7, LHLINODAT penicil-
lamine B =7 b ViTBT B KRBLLAEGORE, HERECESTHIL LERVENRLE
Bbns, £< &b penicillamine BHERRWEBH I VERRICBNTHILTRP S BLE
Th-TED, BEOE, HE, FEtb-t#OkTNIE, HLHrLRBRERT AN
TN,

2. sodium selenate D&

AERICBOTI SS BEHOTHOMNE SN 5o, EREEROINE, BA
~DKEOBITER, HEBLIERL T, EELOLUINOREY LK LT HL AR
ETHEDONT. CORBRENSYY O X7 ICB05EEE—FHLL., LArLUEED
KBBEEBCEAL TREOMEBORREE—H LB EANE P o7, ANsARI 5P 0=7 b
NIk B2 EETI, selenium &KEOFERSEDHLERIC X - T selenium 238, 5, I, BiC
BUBKBEOFHELHEMILI2EE50HPVBLIEEERLIIE LV IHBRICE TS,
—FAER SO kB EY RFICBT selenium 31K, FF, M5, BEIEOKEEEMX
H, BICFOEBIBELL-/cE), —FRTEERELELT, FOREEIA -~TE
Pofcld, REBRTRIFCBT2FEMBEICEAL TR CLRENSOERELT
W, FOMOBENOEEOEBIC OV THER SEEDMOWEZEOER L —K
TEELTARDH o, CORABVAVAEZLNE N, ZO—2EAWTKBEILEHD
BENCHDEE BOND, FIBIZEBKRDO EBLEEE TN Zivbh T3 s,
—BICKBIEAEDEIREDEATENELECMOB LT EEDOTREVETHZ, K
Wb E A TIHBMTEFEESES Y ctiiii{monTs, BRO-FHLLETND
S—DOREHRIBEROBRBHEEICISLEAONE, BN LD, ANsARI LOBRIEZN
T 2AREHR, MR OLDOTHY, AEBRTHRERDODOTH S, HEBRFROKE
BEORBHELMSHEBICL-TELELTHET LR, TTRENLEBDTHS,

selenium FKEBOFBLZET LY, KPR selenium OFEHEBE TR LY EHEXN
T B D, F 72K selenium PHEICHHTH B &V HHEL & 55, KERTIZ selenium
BHMBEREZREL TV 27D T, B2 D Lt i3bh o, WIFNICL TS SS
BEHOWRED S A TARERD selenium HEBRZPLBEE TH - it & BbiL, £/ selenium
1t&a# e LT sodium selenate RN &b, ZOEMELSELTHKLTLEHEBUTIED -
feEEBbns,

1 E

1. B EMC ##5 L, [EFIC penicillamine & 5 hid sodium selenate (SS) %
BELT, KEOWR~OBITIKI T 5 penicillamine & SS OEEE L I, ,

2. penicillamine #5ZKEOPAOHIT, 2MPBREFICEBLLIL -k, EBRETHE
(318 E) OMMP/KRPE S penicillamine OEBIEI LA LHAD ONEh o7,
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3. penicillamine {3 EMC 2 X2 ERROET 200 WEL 12,

4. SS BEBICK - THRAOKBEBITRL Yo~W CHEHD L, 22MOKERERHY
WIET U, EBRETE (3288) KEWT SSBE2HOTOKBEERENFNTREED
156%, 2BfETH -7, —FF, MEBTIIEHEOK2ME, BERNBETERASENLID -
fo. MEETIRHIC SS BEHIWRBEOH K, MERTREZNZTN 18, %, FAETHEYS, %
ThH-T.

5. SS HERERAETXYE, /4 SSHEFHMPELPTOIELOEETHESED
ni,

KPR EE LD BB VREHEFEEZDFEEREROZ RO ZE /2. ZCIKBDHAEL
BT 35.
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