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The Renal Damage in Rat Caused by Mercuric Chloride and the Protective Effect of Procyanidin
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Abstract: [ Objective | To observe the renal damage induced by mercuric chloride, and to investigate the protection effect
of procyanidin on the renal damage induced by mercuric chloride. [ Methods | Thirty Wistar rats were randomly divided into five
groups by weight. Soya bean oil was given to the rats in first, second, third and fourth groups via gavage, and 450 mg/kg procyanidin was
given to the fifth group by gavage. After 2 hours, the first group was injected subcutaneously with normal saline, the second, third,
fourth and the fifth groups were injected subcutaneously with different dose of mercuric chloride ( 2.2 pmol/kg, 4.4 pmol/kg, 8.8 pmol/kg,
8.8 umol/kg respectively ). The treatment were done again on the second day. After 24 hours of the last injection finished, 24-hour urine
were collected to determine the content of urinary Hg and the activities of LDH, NAG and ALP. The cortex of kidney was removed
to determine the levels of Hg, GSH, MDA, and the activities of SOD and GSH-Px. Blood collected from abdominal aorta was used for
determination of BUN in serum. [ Results ] In comparison with the control group, the differneces of urinary protein content and Hg,
GSH and MDA levels in renal cortex, LDH in urine, and SOD, GSH-px activity in renal cortex in each HgCl, groups were statistically
significant( P < 0.05 or P < 0.01 ). Meanwhile, the differences of Hg content and ALP, NAG activities in urine and BUN in serum in
4.4, 8.8 umol/kg HeC, groups were statistically significant( P < 0.01 ). In contrast, compared to 8.8 umol/kg HeCl, group, the contents
of the urinary protein and BUN in serum decreased, the activities of NAG, LDH and ALP depressed in urine, the levels of GSH and
MDA decreased and the activities of SOD and GSH-Px enhanced in kidney in the pretreatment group of procyanidins. The differences
between them were statistically significant( P < 0.05 or P < 0.01 ). [ Conclusion | Mercuric chloride can accumulate in kidney and
cause damage. Procyanidin has a certain protective effect against mercuric chloride-induced renal damage in rat.
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B8 L AT UL, S5t AL PO, 45 YL TR2E 00 B B2 o b He 5 5
ZFWAGIHFRE (P <001 ); SXTRA AL, 44, 8.8 umolkg
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Table 1 The contents of Hg in cortex renis and urine

A3 ( Groups )

"B 2 5 ( Cortex renis , pg/g ) JR (Urine, pg/mol )

Xif B4 ( Control ) 151026 0.04 £ 0.02

2.2 pmol/kg HgCl, 4433 +4.06" 0.11 +0.02

4.4 pmol/kg HeCl, 63.51£9.01"" 0.62+021"
8.8 umol/kg HgCl, 70.89 +8.85™ 0.82+0.13™
Pe 4L 68.57 +5.29 0.79 +0.08

[ ]#+: 5 3t 4 % ( Compared with the control group ), P < 0.01,

2.2 KASLDH, ALP #2 NAG #& /1 %4k

HE 2 T UL, X B2 A, AUl IR LDH 76 ) 22
FEAGIEE (P <0.01); SXIRAHLILE, 4.4, 8.8 umol/kg
HeCL AR PR H ALP RINAG G NI Z A G2+ B L(P<0.01 );
Pe T 14 5 8.8 umol/kg HgCl, 20 Fe 4%, LDH ., ALP FINAG i Jy
EZERBHAGEIH#E L (P<0.01 ),

£2 BAKRERLDH, ALP I NAG & HHIZEL (=6, X +5)
Table 2 The activities of LDH, ALP and NAG in urine

4341 ( Groups ) NAG(Ulg ;) LDH( Ulg ¢;;) ALP(Ulg )
Xt B4 ( Control ) 3522 +12.60 0.62 +0.20 26.22 +5.39
2.2 umol/kg HgCl, 74.55 +23.32 75.93+17.03"  53.89+31.99
4.4 pmol/kg HeCl, 14851 £62.22 1064526217  67.31£27.117"
8.8 umol/kg HeCl, 21158 £76.75"° 13576 £22.10"™  187.25+3545"

Pe T4l

[VF J**. 5t 4 4% ( Compared with the control group ), P < 0.01;
A4, 5 8.8umol/kg HeCl, 41t %% ( Compared with 8.8 pmol/kg HeCl,
group ), P<0.01,

12549 £ 11.684%  101.99 + 12.284%  71.14 +21.8044

23 KRk BUNAREG4F T4
hR3FIL, Sxf A, srgHAREOSTEESR
WA G2 E L (P <0058 P < 0.01); S5xFIL L, 4.4,
8.8 umol/kg HeCl, 2 (¥ L35 BUN % B Z R A F it E L (P <
0.01); Pc T 205 8.8 umol/kg HeCl, 0 FLAE, 117 BUN FIJR 2%
A& EERAGIFEX(P<0.01 ).
2.4 KRB HEJRGSH, MDA 4% % GSH-Px, SOD #& A %4k
HRATIL, S Yeadl 5%t A b, B B2 GSH . MDA
it ) GSH-Px, SOD & 12 G 5t 2= L (P < 0.01 ); Pc
T 140 55 8.8 pmol/kg HeCl, 20 FL#5, 15 52 )% GSH ., MDA 5 it}
GSH-Px. SOD{f J1 2 A4 L (P <0.058, P < 0.01 ),
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*3 BFAKRRMFBUNFIREAMEETWN (=6, X5)

Table 3 The levels of BUN in serum and protein in urine

4341 ( Groups ) [ Protein( g/g ¢, ) | BUN( mmol/L )
X ERZH ( Control ) 0.33+0.18 6.79 +0.28
2.2 pmol/kg HeCl, 1.80 +0.87" 9.77 +2.74
4.4 pmol/kg HeCl, 234+057" 24.40+5.87"
8.8 umol/kg HeCl 7.47+1.36" 32.55+5.88"
Pe T4 4.54£0.7844 1845+ 11.6344
[ £ ]*: 5 xt H 4 % ( Compared with the control group ), P < 0.05,

#, P<0.0l; 44, 5 8.8 umol/kg HgCl, %1 . % ( Compared with 8.8
umol/kg HgCl, group ), P < 0.01,

F4 BAKXRBREBRGSH, MDA £ £ GSH-Px, SOD iFHZEH
(n=6,x+s)
Table 4 The changes of GSH, MDA, GSH-Px, and SOD in the cortex of kidney

GSH MDA GSH-Px SOD
(‘umol/g pro ) ( U/mg pro )

axaile Groups )

( pmol/g pro ) ( U/mg pro )

STHAAL( Control ) 33.55+6.14 075007  123.01£18.01 4541773

2.2 pmol/kg HgCl, 49.15+529™ 102014  89.98+452" 31.64+3.60"
4.4 pmol/kg HeCl, 5183342 11120117 76481237 3135+6.54"
8.8 umol/kg HeCl,  57.90+4.12"°  123+0.18"  66.51+10.75" 29.41+8.14""

Pe TTIZH 4558 +9.894% 0.95+0.1244  83.85+18.48% 43.07+10.9744
[V I**: 5 3t BB 41 th 4% ( Compared with the control group ), P < 0.01;

4. 5 8.8 umol/kg HeCl, 41t %2 ( Compared with 8.8 pmol/kg HeCl,
group ), P<0.05; 44. P<0.01,

3 it
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7R Pe 7E 2V He " 2R X BR He W K2 5t He 5 8 K 20415 1 5 i)
BIHAKR.
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B, B/ NEESCZR, IREATNEZ, SECEIER D RERR .
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Px EHUARTEAE A — P S B0 B ) e SRR B ph 3 B ) il
8, HeClL 5|21 GSH-Px 1 J B AIG T A2 o LA 2L 55 He
454G, TR E MR EEER T gl S S AL R IR . MDA R4
A th et A PR Bt A AR, e iR s R TS
Ui B He 330 T N8 T A /i o SOD AR ML G52 [ 1h &
Wi TEEER . He 0l LIS B AR, A FAAR

TAZEEINE S0 o s T BE S He 41208 5208, B Hg
FEVR Y FEEEE R B A OE S,

HeCL 3800 B IR LI AT RE S . He FEAAR PR A o
P B, A RN — R SR N S B N R
A=A, 1 BB/ INERYE b R E i S B B RO U
SEPERI B, TS MK EEICILE LDH . ALP # NAG 1Yk
s, EC A X B 75 H1 T . FULIE R, 51 GSH-
Px &% SOD (175 71 5 80 e Ak i1, I FLAE GSH & 4042
PEFR R, BB R AR, BRI 1 ENER (145
BRI T SAE M A, JRE SO AT 210 A 3, MR st
Vi EEER 10,

Pe &5 2R3, FERPI B ARG B 1Y, SE 4 ik
5 A RELS A, IR TRk, BT A B 5 U,
WS MDA 25 i B 080 [ it 3 A RO R 2 fnd e A A
FE, VEK LRSS, KA IFHE5R SOD 6 77, Sl ik s s i
AALE (H0,) 8774, i GSH HL ALY T Isas , & T RE,
PR FHIESR T GSH-Px f36 11, HEFRFHLIAR BB A ALK, i
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