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5. R R X Wilson S8 TX /N BRI 4 5145 R 7 %
ICAM-1 VCAM-1 ZZ35 B 52
AR X EEE AR

WE HK HTHF 22 K (GDL) f Wilson & 85 A TX ) & o 4 48 45 B - 20 AeL 18] 46 H 5 F-1
(ICAM-1) B o % 2m fof6 2 F (VCAM-1) £k 69w, ik 3540 R TX D KR A LI F & ik o5 AER
#0,GDL & . % J&A Z, HFERM, B8 R, FEIRE8 REFH DL A KA A x4, x B4R R AL A 28]
REFARLRK TEREN AR T FRAERTY AN ENERRFER, SM¥HESER 4 B, ELISA
SRA I e 3¢ ) A e R ER (Hey ) | fe BB e 2 9m B T (VW) \ fe A Bl F & & (TM) (% N R e it & & C %4k
(EPCR) ,HE # & #ZEK IS P 3 AR R P N R e EHEF T, LR AL FIERE T 3)
Bk RIS LT A E B ICAM-1 VCAM-1 £ia T, &R Hrfmaes , #4424 Hey .WWF.TM.EPCR
K-FF+% (P <0.01),ICAM-1 VCAM-1 £k ¥l 23 & (P <0.01), HAEA M LE, FF KA Hey VWF. TM,
EPCR K-F AL £ % K4t 5 & L (P >0.05),GDL &. ¥ #&4 Hcy WWF . TM.EPCR #{A %4&.(P <0. 05,
P <0.01),GDL 1% &4 Hcy K-F FH&(P <0.01) ; Fl &F GDL & . &7 &4 4=F Fhic4n ICAM-1 VCAM-1
FERB Y (P<0.05, P<0.01), 5 & Ekmitix,GDL & . ¥ #1841 Hey . TM.EPCR #1& K4& (P <0.01,
P <0.05),GDL & # %4 vVWF K-F F%(P <0.05); Fl i+ GDL &. ¥ %41 ICAM-1.VCAM-1 & ik &,V (P <
0.05,P<0.01). Hafpsmrbss AW KA L RERYG T, ERBALERGEEABEZ, 4ik WD
FHpAREA TX D KA A AT 2 XA — 6 FARIPAER , 7T AR SR R ARG o
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Effect of Gandouling Pills on Vascular Injury Factor and Expression of ICAM-1 and VCAM-1 in TX
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ABSTRACT Objective To investigate the effect of Gandouling (GDL) Pills on intercellular cell ad-
hesion molecule-1 (ICAM-1) and vascular cell adhesion molecule-1 (VCAM-1) of TX mice.Methods To-
tally 40 TX mice were randomly divided into model group, penicillamine group , high, middle and low dose
GDL group. Mice of same genetic background were selected as normal group, 8 in each group. Mice in
the normal group and the model group were administered with normal saline by gastrogavage, while
those in the GDL group and the penicillamine group were administered with GDL and penicillamine by gas-
trogavage respectively. Each group received continuous gavage for 4 weeks. Serum levels of Hcy, vVWF,
TM, EPCR were examined by ELISA. Endothelial vascular morphology in brain tissue of middle cerebral ar-
tery was observed by HE staining and transmission electron microscope. expression levels of ICAM-1 and
VCAM-1 were detected by Immunohistochemistry. Results Compared with the normal group, serum lev-
els of Hcy, vVWF, TM and EPCR were obviously increased in the model group. The expression levels of
ICAM-1 and VCAM-1 was increased in the model group (P <0.01). Compared with the model group, serum
levels of Hcy, vWF, TM and EPCR were reduced in the high, middle dose GDL group(P <0.01, P <0.05).
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Serum levels of Hcy was reduced in the low dose GDL group (P <0.05).The expression levels of ICAM-1

and VCAM-1 were reduced in GDL group and penicillamine group (P <0.01, P <0.05). Compared with the
penicillamine group, serum levels of Hcy, TM and EPCR were reduced in the high, middle dose GDL group(P
<0.01, P <0.05). Serum levels of vWF was reduced in the high dose GDL group (P <0. 05).The expression lev-
els of ICAM-1 and VCAM-1 were reduced in the high and middle dose GDL group (P <0.01, P <0.05) .Compared
with the normal group, vascular injury was obviously seen in the model group. After treated, vascular injury

was alleviated. Conclusion

GDL can protect TX mice from vascular endothelial injury.
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Wilson J% ( Wilson disease, WD) , X Fx A i 5.
ARAZABE STl i G €0 A B 5 2 A ] 4 Qa8 s 2k
PN, BT ATP7B B[R R A= 578, S B % 32 1
5, B DURTE I I S 2HZUNE A%, i R R IR 400 5
MRS WD LA PR 40 0 45 0 A
P M8 T B A EE T g e
SR R R RAR A DI, — H R AR
G BE 24 2 5 — [t i 15 e A s B 141 BAAR 4 WD
PRI 235 1095 R BIL , A ) LA 8 Bh 5 i
RF, BT A TGS, I RIS 1 R AF 72, W]
DIA R WD IR FRAEIR 4 o o T R T SR e
3 WD Il 58 09 7 FH P, A 52 56 ok ) Tl AR B
ATP7B JE[R 2781 5 1 TX ZINBRUAE o BiAH Sh i
N R R T H0EYT , AR 25 7 F /R X R4,
WEE TX /INER I8 10 45 PR 38 i A2 4k, i — 20 4R 1)
BV S R T WD ByHLl

57T %

1 2 TX/NEFN K B £ E Jackson 5L
%, SPF YU 37, I HEAT AR AR B, L KR DR AG I 25
RAEHCFACHEYE TX /MR 40 H B4 HUE) DL /R 8
.4 Ak AHE A8 ~22 g, AL A ZRP 2R
YR ORI H % (No. 2018AH -08) .

2 2 WO RR AW EEN; R I ST
Z MG FER 22 AR, A% 0.3 g/, Il
TR B2 K225 — M8 BB (45 :20150413 ),
W25 7 SR AR 55 0. 29 g fill T 10 mL ZE /K BC R
B T :0. 125 g/ BT K PG E
2GR IR "l E T 25 6 (4it5:052150703 ),
25N T2 B2 2 R AR5 — B TR B2 B, 4 25 W F
¥R 0.1 g AT 10 mL 24K d e IR Bk

3 FEH AR /INERA B JbE 282 (homo-
cysteine,Hey ) il & (fit5: E-15624 ) , /)Nl A5 f Ui
IR F(von Willebrand Factor, vVWF)it# & (5

E-15241) , /)N BRUIMLAS 3 19 28 3 (TM) i858 & (5 E-
15241) /BRI N K2 41 i 2 C 2 & (endothelial
cell protein C receptor, EPCR) if #| & (it 5 E-
15033 ) S0 T+ IR A= P H AR A B2 W, 248 i 5] Z6h A
411 (intercellular cell adhesion molecule-1,ICAM-
1,41t5: AE062401) , IfiL % 41 M & Fft 43-F (vascular cell
adhesion molecule-1 ,VCAM-1, it 5. AEQ70707 ) Ity
TACR R AR A, i B 2P vEAa 0] & (PV-6000,
{It'5:1515D0408 ) Iy Tt st P2 A A Fl , JEM-1230 7Y
LR (A kot o

4 HWrdH Ry ShaE RIER SR 2 JH e R
FHEEHLEL 32354 TX /N BB AL B R, i O R
e ARGRI R, AL, 533k 8 H DL /IR R R
2H ., GDL Hhfi) ik 2 FN 7 R Jiig 2H 25 24 79 B % B 45 25 41
FeRE 70 kg A H =AY 9. 01 AT 58, IF &2
R b G412 1. 16 .0. 58 .0. 29 g/(kg - d)
H 4 JH; HEMRHIR 0.1 g/(kg - d) T HEH , Fr4k
4 Jil  BERUL N BRZH 53 0] 3 D) S5 A i 0 A BEER K AT
HH 4 BRI NRIET

5 mifEbs kO wmE-WHEEEER
24 h, N T IR H H 10% K4 &% 0. 004 mlL/g
PR s 1 SRR, IR 2 sl kBB 2 1 mL, JF R Bt
BE, B O MRS B i AR R o % B il 2H 21
SIAET 4% Z R EH R 2. 5% I % 4 C &,
FHT2H 2 B2 A

5.1 MIKFAEHRGIN W S e B ELISA i
i 3% Hey .wWF , TM EPCR /K-, #3 B850 £ i3
B AT BRI e R R

5.2 st K/ BURA S B I s,
4% ZFRHEERE 3 h KRG oK, A, Y) R/ 5 um,
RS IS 2T HE et oK GEW] R, ot WA T 0
220 8 TX/DEUIRZEZT 1 mm x1 mm x1 mm K/hJ#E
ET 2.5% %1% 6 h J5 FE g PR o

5.3 AL R B R RS B
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KA R 9% PR B 5 e TR B &, — Pt (ICAM-1/
VCAM-1),37 C 0¥ 1 h; ZHt G A 25 6
KA &) ,37 C,ME 30 min; DAB {4, & YL 21 jiy
s R K, —H2RIEH, R I S R s ez 4l
UL ICAM-1 FiT VCAM-1 BH P F v Sy i 45 B
(R B BB hR AR (VR Y, 55 T ( x 400) BN LSS I 45
FEXBAREZN 5 HHE, 751114 ICAM-1,
VCAM-1 BHE M & V- #4155

6 SileFJrik I R A SPSS 17.0 4t
TR R ORI X s R, 241 41 18] He 43R B
Ry 225001, 4118 B 5t %R LSD %, P <0.05
hZERABGIFE

# =R

1 %% Hcy WWF.TM EPCR /K # (% 1)
5 %f B 4H He# , BRI 2 Hey .wWWFF . TM .EPCR /K37
(P <0.01); SHAA i, 35 2 M4 Hey .WWF
TM .EPCR /K28 fk 22 R o 4eit2¢ & X (P >0.05),
GDL & . H#] i 41 Hey .vWF ., TM EPCR {8 [% 1%
(P <0.05, P<0.01),GDL {E#I4#4H Hey 7K T [
(P<0.01)., 5% M4 bE, GDL &, o & 4l
Hcy .TM.EPCR #tfi F&{% (P <0.05, P <0.01),
GDL =584 vVWF /K- FFE(P <0.05) .

2 PR R OE (B 1.2)  WHRDUI T,
B2/ RO Bh bk i 48 K ik 44 JC B 4B k. HE %
o, % BRZAAR S WLEER WL 5 s BRI A (GDL & b K
F i | R A AN AL P B A A [ 2 K B A
PR TOAN R RR B AR PR SIRBE, F 40 AR A S 2, 75 %%
Jie2H (GDL 5 H ARGR AL AR FE A R A i . B Gt
FEL A5 X0 2L 2 L5 PR 2 2 L, %o R R L S
AR ZH AT LIS R A0 AN R R B A PR S SR AE, 4ok
TRz A, WSRO EE 20 Ok, DARS RN A 45475 B 7, 8967
ST E &M (GDL . o IR 4 ks, H DL GDL
P SCE R

A CHXTIRZ B S EiIRIZ ;C S GDL

wlH41;D i GDL th

FIREAL; E 0 GDL fGHIRAL F T Al s192 ~4 [ 20
SR 52 0010 0L 1 20 L5 5 S O 45 52 500 A

270

1 AAMALUNG R ELE R (HE, x400)

T 250k PR D 2 30 AT
B2 A LR Sl Mk DX 3 P4 i 20 e 2 A
(x25000)

3 #&41 ICAM-1 VCAM-1 Fikbis(F2,K 3.
4) ExFERAHE R ICAM-1 \VCAM-1 Fik ]

#®1 &4 Hey WWF TM.EPCR K[t (X £s )

2151 n Hcy (pmol/L) vWF(ng/L) TM(pg/L) EPCR(pg/L)

POpiS 8 20.50 £2.15 814.11 £102.44 28.67 +3.13 92.34 +9.48

(e 8 30.60+7.23" 1067.45 £162.67 " 36.98 +4.88 " 113.33+12.60 *
GDL w7l 8 21.89 £4.23°044 851.71+£213.61244 28.76 £2.470044 96.89 £12.09°444
GDL Hrfl it 8 23.32+1.86%4 883.58 +103.47% 29.93 £3.424044 99.64 +11.05%4
GDL IG5 ik 8 24.94 £2.122% 938.80 +94.77 33.88+5.13 104.10 +9.91
s 8 27.52 £3.39 1.022.92 £140.72 36.93 +6.94 112.44 +10.75

SRR b AL, *P <0. 01; SR ks, 2P <0.05,2%P <0.01; 5H &4l L5k, AP <0. 05, 44P <0. 01
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W (P <0.01) ; 5HIBIA] LA, GDL & . AKH
AR M4l ICAMA1 \VCAM-1 Rk /D (P <
0.05, P<0.01); 5 & M4l LhAs, GDL & i 4
ICAM-1 VCAM-1 £ikJg/> (P <0.05, P <0.01),

2 &4 ICAM-1 VCAM-1 FEikb#
(BRI A5 %5/400 fEHIHTF, X 5 )

21 5 n ICAM-1 VCAM-1

Xif et 8 1.25+1.04 0.88 +0.64

TBETR 8 21.50 +4.21* 19.25 £3.45"
GDL w8 10.88 +2.754444 10.38 +1.772244
GDL "7l 8 12.13 £2.234244 11,50 +1.20444
GDL fikflw 8 15.13 +2.64 5% 13.38 £1.4122
HEN 8 16.25+3.92% 14.13 +2.70%%

e SX AR, P <0.01; SR A AL, 2P <0.05,44P <
0.01; 5 & Med L%, 4P <0.05,44P <0. 01

T 250873k T4 S B i A
B3 A4/ ORI P Sk DX i/ Py K 4
ICAM-1 ikt (fedifeiet, x400)

il
il

!

O et SR T

T - 25O S T A B I A
B 4 25 2H/IN BRI Hh 2l ik X 3R L A7 P B 24 i
VCAM-1 ik hr  (fuedifbiets, x400)

Wit
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b A B B AR A, 6 B T T LADTRRAEAT AT 2 41
W E R MU N A A S A WESEARIE WD
SEH ML ZR E A AE R PR A E FL B T T DL g T

WIBRIUR, % BN B U EC® X iR 9 WD
M AEBGEEHE T B 2= AKHE . 48T BA F kil
PR 48 PHES T, 38 v] LAk LDL Sk S I it 45
A, (5 P R 40 A2 48 TR N A T ST ARG, K EB
RAIRITBIRIT AR WD B & & 34 Hey 14
B Hey fE MM G N EZZ ', 5 WD
MIRFR, HET AT 20 A, #E 2 WD 92 Vi
T80 Hey 3L Ak ol 5% Bt 3 42 A 18T B A5 1 6f 1,
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S, 1T RASE S PN R A T, s

W B JC WD 9 44 , (AR 4l WD Il PR 3L,
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FRELTC AR 2 18 it/ INHR I/ A1 3 A e IS 408 3 i 45 45
FARR T R IE A I3 2 7 2 B RO I R O A EB
SRRl DU ZHZUI I R o 1 S WD s
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1, B e AR

A FR AR R 4 1 3% Hey .wWWF . TM EPCR #Y 7}
e, HAE T A AR B2 5 1 A 40 A 22 TR AR O, B8 |
HRZAR LE , PR MAS AT, T B e 4] SR LA,
4 UM bR A T (BTG 25 5, 1R 4
SRR Y PTREAT S, i AN REAA A5G TX /)N B A5 6
5, A Tt — A KT AR S0 B 5 PR R A S 75 LA
IR MBI VE T ISR & o ARGR = A S AR AL
FbA 4 WML B 5 16 brAS R FR B2 R B PR JF R B
A MR TR, 8 TX /N0

ICAM-1 \VCAM-1 35 B 7 Mg Hh 3l ik X 45
A8 P B 40 M A2 20 453455, Zead 5 & e HES IR YT IS
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O] T LA 3 9 R R e gl ik X 3R A B 4 i ]
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G50 TS , ICAM-1 \ VCAM-1 A5 70 20 5% 5K i 2>
WEGT- 25, 3R 5 2 AT DA i 1f & P9 B2 40
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BIT, TR S I R A Ty b, Z R 25 iy id ik 2 40
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