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Studies on the Distribution and Accumulation of Mercury in Rat
Organs after Administration of Red Mercuric Sulfide

Abstract: The organ distribution of mercury was examined in the rat after oral administration of a
single dose of red mercuric sulfide (15mg Hg/kg). The concentration of total mercury in the organs and
blood after 2, 4, 6, 8, 12, 24 and 72 hours of administration was determined by Quartz Tube Com-
bustion-Gold Amalgamation Method. It was found that the maximal concentration of total mercury was
in the kidneys and muscle within 24 hours and in the brain, heart, liver and blood within 48 hours.
The descending order of the maximal organ and blood concentration was: kidneys(l.08ppm)>blood>
muscle_>heart>>liver >brain. The accumluation states of total mercury in the rat organs were investigated
by continuous administration of red mercuric sulfide (5mg Hg/kg/day) for 15 days. The mercury con-
centration increased progressively throughout the experimental period and the descending order of the
highest level of mercury after 15 days was: kidneys (1.55ppm) >blood>liver. The concentration of alkyl
mercury in brain, liver and kidneys also was measured after 7 and 15 days of consecutive administration
of red mercuric sulfide (5mg Hg/kg/day). The concentration in the Kidneys and the liver was very low,
but was significantly different from control group. The concentration in the brain was extremely low
and was not significantly different from control group.

KEE 2 F5T 2594 3%H 44& o148t 14 FH ARl &gt AbgElole F

e 2 S EE Fole el diste A BEE ReRAol o FEFAES oA H
ol 53] Bl 4de WA fEe] K 2 KBAEH AFSko]l Fogel whE o] F KR
et BHRAEHEY a4 AHAHQ] FAZ dFs 2 vk dEged Abeiza 19533
B 19607 A HARKR A A T4 ] Koz 09" A4S A3 AREAAA T
At AF 25559 Minamatajgl s} 19644 HAFIEKMEI)INBRA A 248 A5
ES0E Q3o w2 AadddE AHad A Ak

2.5 KERe &Rl v A= Egel BT B2 A7l AYHS o AF Kt EHY &
BN WA SR S &3 dFo we]l 23z 5 4¢lvh. Takeda?, Ulfvarson®, Takaha-
shi, JIMERTY %2 BfEe] “HeEdkiBftaH S Hoavt 83 = ol wEIF £
WS KRS HE ZAE s HEY, hR#%7S alkoxy alkyl mercuryE w}-$xof #HsE}

253

poR



rh

< Vod =
Td - Hg5

Yl

254

o ZREH KESA S hEBERS TR Aok HOBEEYS w92 e FRKEREDE
BEE % BERKES] SNHERS 25 g . Arberg% & methyl mercuryE ARl £
PG BER) A BRI ] 95% Llkel9ge Raghubst glvh fEBokEie 24E HeCl
% Clarkson'®, A7, F10850] vhpof FpEASIS] WA & B E B9 itk
Zelvh HRAMEEROKERA Hetd e Wt Sl 3 EHEel T A ov] KRR Fo
HgO%Z- rate] ferfrBistel BERKZ 2 BB KESGE BT ek

fisnls R M&o] red mercuric sulfider) 453 ¢l 9o 2rolsled red mercuric sulfider}
RHE Al %A o2 g 29 BNKIRS RS 2A8k7) 98] #14]o] red mercuric sulfided #
nfdicte] & MWRNKEERS SHPoR S48 = A7 Fo AL g HRA
e Bindtel HEMIE KRS 2976 Eausta g+ ulelrh

B B 5 &

EEAPELI—1) red mercuric sulfide : Merck A o (DAB ¢

2) E%REMY . —E3 BTl Al A58 BE 250g Astel SDFR 313 & Al&slgleh

KERS) TR RESe] AT HES B3 A 2 Ak AEeth

Alkyl 7kgfe] EE  HrpREESE ) ARERE 4 amalgamike] &3 FHEUKE FTHR
Jear kel fkalol EEsl A et

WEE A E—1) BNk EE  Red mercuric sulfide® 29 tragacanth gum JK¥Fiko] FEHA
# Hg 3mg/ml 322 §2< 317 Hg 15mg/kgS FErsgest & 2, 4, 6, 8, 12, 24, 48, 72
A zpEoll Zbzb oepel ] mabste] B, MK, W, TR, LK, RS Ehiedch o] HHER
10~20mg-& A &3] F 3t KRS ERSbo] M) £A7E KEGESHE BRI A

2) Bl &3 HRHEE | red mercuric sulfide® 29 tragacanth gum 7KiZ¥e] &EerAA
Hg Img/mle] ¥=2 3 A& 313]o] 1H 1E%, 1Hd Hg smg/ke® f@pked A £HA 2
%1, 3,5 7,9, 15 Hikel &% 6ulegy =48t B, 0K AW, OB, K2 mks
A Zote] A2 stedch o] Ao AE 10~20mge A B Halod KETFEEHS o HBEG
o] KEFLEEHE S S . »

3) Alkyl /KRl &3 @ RIEEL] k3t BLREHRAD =2 70 € 15H& A F &3 Ht
R BB, RS, BTBES) UMl 3tod alkyl /KERS Jr#ieho] BMLES EEII oL

ERRERAEZER

2 #) o red mercuric sulfide? Hg 15mg/kgg ¥ I[E O HHGH # Sy e 2 FBESRT] KER
G EBS5hHS S fE Table Iz} 2o} 24p5fEF el = 2WEL A AEHEIE 718 29
om 24pRI%Ee] AESHES BR, MK S, OB, TR Y £4E2 oaEdeH, s
w2 Bl A2l &R-E 1. 08ppmeo] et

ol 2} gt SAilEfE AMBA%E o] HeCl, 9 HgO% 3170 st # MWyl KiRaES
e EHEE R fAslth zeld KEEEN A KRB HgCl,g 3o Hg
5mg/kgS MMOFEAT # 120K Bl KEEEE] o 40ppme] Az, HgOE Hg smg/kgd
RO sEadl % 24rske] Bl KEEaEel oF 30ppmel Ao wlmalwl AREH] A red mer-
curic sulfide?] Wi T3] el d2 & 4 b, 3 F o] red mercuric sulfide® 10 1[E Hg

J. Pharm. Soc. Korea



Red Mecuric Sulfide So Fo] wiAlmy +2&8E 253

Table I—Time courses of mercury contents in rat organs after oral administration
of a single dose of red mercuric sulfide (Hg 15mg/kg).

Time after
administration Kidneys Brain Muscle Heart Liver Bloed
(hour)
Control 0.16+0.04% 0.04=2-0.01 0.05+0. 004 0.0840.01 0.07x0.01 0.0740.01
2 0.16:-0. 001 0.0540. 004 0.0640. 01 0.0740.01 0.06+0.01 0.06=20.01
4 0.170.02 0.044:0. 005 0.06=0.01 0.060.01 0.05%0.01 0.08+C. 02
6 0.2240. 04 0.06+0.01 0.07:+0.0048 0.10=£0.01 0.08:40. 01 0.1240.02
8 0.31:£0. 04* 0.07£0.01 0.10+0. 02% 0.10:£0.01 0.0840.01 0.1240.02
12 0.75%0.10* 0. 08=+:0.02 0.13+£0. 02* 0. 10:£0. 00 0. 0840. 01 0.144-0.03
24 1. 080. 12* 0.09==0.01* 0.14:0. 02% 0.1240.01* 0.09£0.01*  0.15+0.03*
48 0.89-0. 13* 0.1340.01* 0.12+0.01* 0.13:+0.02* 0.13£0.02*  0.17=0.02%
72 0.33+0. 05 0. 09%0. 02* 0.1340.22 0.13+0.03* 0.1370.01 0.154:0. 02*

a) mean, (ppm)*S.E, * Statistically significant(P<C0. 05) n=6

Table II—Accumulation of mercury in rat organs after consecutive administration
of red mercuric sulfide (Hg 5mg/kg/day) for 15 days.

Duration of

administration Kidneys Brain Muscle Heart Liver Blood
_ (day) - -
Control 0.16%0. 04 0.04+0.01 0. 05=0. 004 0.08+0.01 0.07£0.01 0.0740.01
1 0. 4710. 08* 0.07+0.01 0.10=0. 01* 0.10+0.01 0.1240.00* 0.11:0.01
3 0.71£0. 07 0.08+0.01 0.1140.01* 0.13+0.03* 0.1240.02* 0.10£0.00
5 0.98%0. 16* 0.10+0.01* 0.15+0.03* 0.1710. 02* 0.1540.02* 0.1340.02*
7 0.9640. 07* 0.1240.01* 0.170. 01* 0.1610. 02* 0.1440.02*%  0.1940. 04*
9 1.0140. 10* 0.12+0. 02* 0. 18%£0. 02* 0. 1720. 04* 0.1440.02*  0.19+0.00
15 1. 55%0. 06* 0.11%0. 02* 0.18+0. 02* 0.18-£0. 02* 0.15+0.02*  0.192:0.02*
a); mean, (ppm)iS.E. * Statistically significant (P<C0.05) n=g B
Table 11I—Alkyl mercury contents in organs of rats after consecutive administration
of red mercuric sulfide (Hg 5mg/kg/day) for 7 and 15 days.
Days of administration Brain Liver Kidney
Control 0. 0068-0. 0009 . 0. 0094:-0. 0009 0. 0381-0. 0083
7 0.0112:0. 0009 0. 021+0. 0009* 0.115£0.0191*
15 0.01440. 0029 0. 026-£0. 0059* 0.1950. 0288*

a) . mean (ppm)-tS.E. * . Statistically significant n=¢

smg/kg# 1, 3, 5, 7, 9, 16HH T £if] I WRN KFEEES FAN RpgrH
o KT KPERHARS 24T FHET Table e} Ao}k 158# £ REIKBESES BHW 1.5
ppm (0. 16ppm), IM# 0.19ppm (0.07ppm}, iy 0.18ppm (0. 05ppm), LM 0. 18ppm (0. 08
ppm), FFBE 0.15ppm (0. 07ppm), f& 0. 1lppm (0. 04ppm) 2 24 HEMIE F715 gk (PL
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