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Accumulation and Toxicity of Mercury in Zhuhong Ointment in
Rats with Damaged Skin Model
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[ Abstract | Objective; To study the accumulation of mercury in liver, kidney and brain of rats and its
toxicity on liver and kidney after 4 weeks of administration of different doses of Zhuhong ointment, in order to
provide data reference for the safe clinical use of Zhuhong ointment. Method: Forty-four Sprague-Dawley ( SD)
rats were randomly divided into 4 groups: control group, normal-dose group (1.875 mg-kg '), medium-dose
group (37.5 mg-kg '), and high-dose group (75 mg-kg '). After transdermal administration for consecutive
4 weeks, the mercury content in the urine, blood, liver, kidney and brain of the rats was measured. In addition,
serum alanine aminotransferase ( ALT), serum aspartate aminotransferase ( AST), serum urea nitrogen ( BUN) ,
and serum creatinine ( SCr) , urine 8,-miSCroglobulin (3,-BMG) and urine N-acetyl-beta-D glucosidase ( NAG)

contents were measured, and pathological morphology changes of liver and kidney were observed. Result;
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Compared with the control group, the levels of blood mercury and urine mercury in Zhuhong ointment groups
showed significant increases after administration for 4 weeks (P <0.05, P <0.01). The level of serum ALT was
significantly elevated in the high-dose group, and serum SCr was significantly elevated in middle and high-dose
groups (P <0.05, P <0.01). Biochemical index in the normal dose remained unchanged. Medium and high
doses of Zhuhong ointment destroyed the structure of the hepatic lobule and the radial arrangement of the liver
monolayer, shrank the lumen and glomerular, and even led to glomerular balloon enlargement ( P < 0.05,
P <0.01). Normal dose of Zhuhong ointment had no significant effect on liver tissue morphology, but slightly
changed kidney tissue morphology. Conclusion: Zhuhong ointment is not toxic at the normal dose, but long-term
use can lead to the accumulation of mercury in liver, kidney and bra, which causes liver and kidney toxicity. This
study did not find a more sensitive indicator of liver and kidney toxicity than liver and kidney pathology. However,
because the rising levels of urinary mercury and blood mercury may predict toxicity, the relationship between

mercury exposure and toxicity could be further studied. This study provides a reference for the rational use and

toxicity monitoring of Zhuhong ointment.

[ Key words ]

RLTE 2 o AR LTR Lh— 52 H R 1, AL+
bk Ay 3 5 B 26 AN A A SRS A LSUE
BTN, TR IR b T T 36 o7 48 1k 5 bk vtz , % T
0 PR 5 5 A1 R I 0 78 91 DR LA
FHFRC " B g R R R R 2
ZH AR (AP HgS R ] i PR BL, 208 & HgO K 7]
WEPEARER) KIS 25 15 25 5 70 Ak 9 25 A, Wl g i B
IR R B B4 T B 2 2B 0, HG I R R T B % A
Pz B T W 9 06 . AR R, RIEA
P P 2 A 0 I B DL % G P B R OF H
SRARBIE > FFIE > > O BETS B A 0 B
GEALL T 35 B2 4 25 J5 A A6 U NI A0 A5 35 BURR A,
Sy He W PR A5 B0 22 4 {68 1L B 5 0000 R W s 4R 40t
3 o

IR 21T AE W PR IO FH I e 98 955 1T ARG /N 0 9,
FIS i AR 6 em®, 7005 % £ 250. 34 mg-kg ',
R e AR B T AR AT B ) B O R R
BARIE, KRR R R 2 S e o
1.875 mg-kg ' ARSI I T IE B AL A LD AT
A (425 1,875 mg-kg ™', A1l PR AL H A i 462
BE) PR (425375 mgekg T MY TN H A
B 20 £ ), w A (AR 25 75 mg-kg T RS T LA
JH A B0 40 )4 £HL, 1F R 0k il 40 58 70 B R ok 3
5254 JE . 8 R v 8O R v R 4 4 B TR R 9%
A% (HPLC-ICP-MS) J5 A Il 4 28 Bl 76 kv 1% 4 3
BRSO SR B B R L, W S TN TR R S
(ALT) , K I') & %0 4 25 5% B B (AST) SF-4 JIF 3
B, 1ML 35 B % A (BUN), I JULBF ( SCr) 1 JR #
B, WK 11 (B,-BMG ), N-Z, Wk-B-D-7 % B+ 1§

Zhuhong ointment; mercury; skin damage; toxicity

(NAG) BRSP4 B ME DI RE . R] B X BT A R B AY
JE U 0 I 2 A7 A SO 25 2 L8 36 i A AR A8 A 2
o BFFEN ALLF H SR 78 R B N Y 2 BUFIIT W 25
PR T A 3BT, B 5 A AT AR I R, R
ZLF I ARG A 22 e R =%

1 ##
L1 Y38 5 W0 A -H R A 55 T AR o 1%

(% [E Thermo Fisher 2 w] ), JA2003B %4 43 #7 K %
(LS 24 AU B8 A BR A | ), CX4 Pro i 4> 3
A A BT AL (36 1 DL 5 2 20w ) L BXS3 B g ik
AL IE B R T R [ AR I (R D) A BR A
7] ],SPECTRAMAX 190 %Y if§ #5 1% ( 3& & Molecular
Devices 2N H]) o
L2 350 Rebkr (dba —Fghl A BRA A
75480201) , 20k G DU 8T ) , BB ML+
MR BT AR R AL 250 T, iS5 20170302) , 5
BUE (FE VR B s MR 0y A B A AL it 5
201711102 ) , G A R (A R DU 254 BRA w4t
47 1709283205 , i@ (4L 54k T.7, 4tk 20160725) ,
FH AV U (R R T RO Ak 3 70) T, 4t 45 20171008 )
ALT,BMG ,NAG 35 & (B 5t AR 9 TR 5T
HE2 4% 3 A 20170817, 20170406, 20170926 ) 5 AST,
BUN, SCr i il & (P AE Jb 45 £ W B B e A BR A WD
243504 170712,170821,170811) .
1.3 Zh¥  SPF Pk SD KB, 4 i & 180 ~
200 g, W T b 5t 2 58 A A2 52 0% 3 ) B R A R
AAKIEE SCXK (57)2012-0001 , 4 52 8 b 50 [
2 RF S B WA B2 L St HE (4 BUCMA4-
2017092111-3017)

- 35 -



5525 455 8 FELEATFZERE Vol.25,No. 8
2019 4£ 4 A Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2019
2 TiE #5010 min, B, —20 CHRTE 4% NAG i &

2.1 REFIEROBEDZNHF B RD Ok
WA 208 , 3 80 1 7, 44 o 911 2 o B R 04, Bk i
LT H 0.382,7.64,15.28 ¢ A 5 L4k 50 ¢
RS I ) WSS IR PAR AN R FAR A |
B0 20 /%), A R LD (IE % 7R 40 /%),
KRAFHSRETOH LR 4%,

2.2 HWSHSHE 44 RREBEHLY N 4 4,
EH A RLTHARF B2 (/125 1.875 mg-kg ') , R
B REA (2 37.5 mg-kg ™) RAFH F A &
(2575 mg-kg ™) BRA 1L H o 25T,
9 e 2 K RIS B &, OF IR BB IR R, WAL
4 em x4 em 5% TG JT R B4 B 90 B I L 40
MR 2 em x3 em, JEEEH, IB LK B, B0
2 d WG LUK, H g 4 SRR S 56 309 W BB ik
— A TGRS o 4 LK R LT S T B
W b 20 A 36 A BRI A 24 b, R 2 1R,
VELEL TG 4 JA I H AL A 5 A B 3 4 K B e
TR RV 1 F e, R AE T WA 9 HUIEH
2,7 FURLTFAR R A 2H, 11 H 20 7% v ) 4 4 A
10 FUAR T 5 390 42 20 (9 K U T 45 T4 4 B 4G 0
2.3 CRATFFHRIIKNE B ELA24 A,
IEH AL 25 40 4 24 h SR I8 3 3 kO 4 i
(T 2P0 BE) 5 A4 TR LR /K HE O 43 JBORT BBk L O | i 281
YU,y ST I HL oK B i RE A R A By
WS A 2 A B AR R T BOR KA HLR Y
MY " R T ORI T R I E
dl LR THT B AE & R AL B 7 5, HPLC-ICP-MS
R I PR A AR MR

2.4 CRFWIF EHFWHEIR ELA 4,k
EER ML 25 H KR 24 h BRI, 3 500 1+ min !

F1 KRABEXNKRMKERBK TSN PRESEHFM(2£s)

Uk B 15 A U 25 BRI 22 PR WCTH BMG, NAG & i IR
HE B i, My i & 1 h,3 500 remin ' &0 10 min, B
B, 4 CRAE, A A Bh A A e I P
ALT,AST,BUN, SCr iy £ & 5 A5 B /K BE 3t , 478 IS
A IFFIE B2 52 4 45 5 ] 10% WS [ o, A0 I 40 31 4]
A HE JeaJfF W6 T T8I B 48U &2
Kty o B H R R IED) F 4 B] x 400 Jic K A% 4L, B
PLAEGE S > HLEF, ] Tmage Pro-Plus 6. 0 32U 1%,
D) S5t JHF 00 5% 5 B, 6T R0 B 40 MR A% [ 4 A
B0, TH T A A% [ 4 2R B HOR BV IR D) 4 R x
200 HRAEECBEDLAF i 5 AP EF, X 0B N k2K
ANERTH B Hie IR x 400 iR A% B, BEALAE 4K 5 A
BP0 NERERE TE LV /NERE AR VB NE AR H
FAHLY) R 0 E =W

2.5 it bt S BOHE £ A SPSS 20. 0 R4
HEAT 434, 22 2 18] bb AR FH B DR 28 22 43 A, 4L 18] G
LA R H LSD K 46, Bl H x £s RoR, UL P <
0.05 HESF AL =E L,

3 £R

3.1 R OR B PR BRI LR i 2 21
BUG LR Zm L2 4 WG, 5IE W 4 ik,
N T 00 2 2 21 20 A R B Y R R TR A R B
B F+ (P <0.05,P <0.01) ,Jf H 52— By 7l 2 K
Fibk. S5IEH A AR, RLE R R AT ST
Aok & LR BB B & (P <0.05,P <0.01),
SRAE B IE (35 R B e, B 2 24 R0 6 I K, R
S s LR T, A T R A B A B
ORI o AT B AR o 4 K R U R A ) o 18
A ILE R G R B E (P <0.01) Il PR fff
MR e By e &gk, Wk 1,

s
KE

Table 1 Effect of different doses of Zhuhong ointment on mercury content in blood, urine, liver, kidney and brain of rats(x +s)

21 5 i /mg-kg™'  n MR/ e L PR/ pge L™ JIFRE/ng-g ™! B pgeg ! i/ ng-g ™!
EH# - 9 15.2£2.3 5.9+18.6 165.1 +51.4 1.321.1 88.6 +37.8
ROF 1.875 7 41.8 £13.7" 355.9 £42.8" 319.7 +21.5 4.7+1.3 198.5 +12.7%

37.5 11 59.9 +24.6% 2157.6 £199.1% 1606.4 £116.0%* 60.3 +15.8%% 159.7 £22.1%
75 10 92.1 £27.5%*%% 2977.0 £220.4%%  1968.9 £627.9%% 91.0 £7.2%%%  221.7 +23.6%

L SIERALEP<0.05,7P<0.01; 5RABMAELLED P <0.05,Y P <0.01; 5RO HF A LED P <0.05,P<0.01

(£2~5H),

3.2 ZRELE X BN 3 P 0 52

3.2.1 XPIFIHRERZ MW ALT, AST 7EHLARIE # R &
I, 103 P i I, (E A A% ol o 2 R TR Y Sk
.36 -

W1 25 W v T A0 M IR SR IRE, ALT, AST K& B i
AL, I 2128 W TFJUE DD BE B0 F B2 46 br o 2,
RLLE A A K R o ALT, AST 35 4 5 1E % 41



525 B4 8 1)
2019 44 A

FESSBFFFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 25 ,No. 8
Apr. ,2019

B ZERTGITFE L W2,

K2 RAFMNARME ALT, AST SEBHRAI (3 =)

Table 2  Effect of different doses of Zhuhong ointment on serum

ALT and AST in rats(x £5s) U-L°!
AR FE/mg-kg™' n ALT AST

iEH - 9  68.50£12.22  369.87 £96.99

ROTH 1.875 7 77.64 £16.05  440.54 £67.75

37.5 11 68.54 +14.38  409.95 +80. 84

75 10 68.16+11.28  422.58 +67.43
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Table 3 Effect of different doses of Zhuhong ointment on BUN, SCr in serum and BMG and NAG in urine of rats(x +s)
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EH# - 9 13.24 22.59 26.62 =2.80 0.023 0. 031 22.07 £15.97
ROAT 1.875 7 14.71 £2.76 28.77 £5.48 0.026 £0.016 15.21 +8.05

37.5 11 11.27 +1.72" 51.74 +3.80% 0.020 0. 167 14.21 £8.05
75 10 11.88 +1.22" 52.19 £6.79% 0.006 +0.004 14.85 +11.78
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Table 4 Effect of Zhuhong ointment on liver morphology in rats

(x%s)
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37.5 11 8.9+1.4>% 21.5 +5.3%%
75 10 11.6 2,824 46.9 +17.0%49
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Fig. 1 Effect of different doses of Zhuhong ointment on

histomorphology of rat liver (HE, x400)
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2 ROFMNAREEEESHZIM(HE, x400)
Fig. 2
histomorphology of rat kidney (HE, x400)
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Table 5 Effect of Zhuhong ointment on nephritic morphology in rats(x +s)
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