5523 55 21 FEXEAFFEHRE Vol. 23, No. 21
2017 4£ 11 H Chinese Journal of Experimental Traditional Medical Formulae Nov. ,2017

T RO AT e L P A A 2 A 45 P SR A I TS N
VRIS IV DA 548 5 il A 22 5 B e A FH AL 1

b Bk E N, 2ERE, e, AR, kKRR, pE
(1. RPEHKRF AHEFIARPS, L9 650500; 2. LHUEHKF $F—WEER, L9 650032;
3. AREAKF HFEE, LA 650500)

[(FZE] B R0 E B (HBZn) s G i P90 w22 5000 455 70 e 4 Ak I 8 05 M 18 5 1+ 42 5 B ( BNB) 19 4 ) B2 L
Willo FTik . B e A EE B Kk ST 0N BRUORE R R 4 45 5 AL B BIL S5 O B ol 8 05 A AR R 41 L B AR AL (3.75,6.5,
13 mg-kg '), WA AF 4 K A B IR 4 (zine gluconate) 4, 8 T4 FLL % UL 6 U 41 220 200 0 2 0 4% 0 485 440 5 B € 0 46 T B i 353 47 2 b
J& 5 21N BRI 3R rh B S AL P B G (SOD) N —BE (MDA ) |, 8 A AL W1l (MPO) (1948 1k, RNA SR 2¢O i it PCRAG il 3k i
4 Ja A g (MMPs) /58 5T 43 Js 25 1 B 20 240 ) [5F- (TIMPs ) ) mRNA 3% 3K 5 25 [ %0 95 B 36 3 (Western blot) Il & 1 48 2 41
IR E G(1gG) (BRIMLJS 12 h) , 27 4545 1 )5 (Fibrinogen, BRIfLS 28 h) , MMP-9 (BRI )5 2 d) S HREAK P, HR:EF
HAE(6.5 mg-kg ™" ) 4L BELR I e i 5 B0 LR AR 47, 189 B HLAA ) 1 4804k BT BHE 7, BTG SOD I 4k, IR MDA, MPO /K F,
B B Z B %, 1gG, Fibrinogen, MMP-9 % Ifit J 1 [K] ¥~ 21 11 3% 3K 5 G i, 9995 MMPs/TIMPs B F-fif o 8538 « 38 5% 5 X i i 4
A 224505 7 A 40V A P T S 0 T o P 24 1) S R R Mk BB HIB A R 458 FEE K e R R 114 0 80 0 R A AL G R ML AR T R S
PR, 3 N UL 22 40 bl PR B T 1gG, Fibrinogen, MMP-9 [ S0 , 4 il MMPs S0 19 % 3k , 8 15 MMPs/TIMPs )
S £ LS W ORI 6 &1l 4 28 5 [ O, TR B U A B S R 0 4% 5 A 4G S T o A AR A IO SR i 4 45 45 104 B

[EBRE] WEEE,; WMaiid; SN, BEYEE; W8, A g, EREN G; 4K
Jis BT 4 R B -9

[FES#%ES] R285.5 [ Ek4RIRED] A [XEZHS] 1005-9903(2017)21-0124-06

[doi] 10.13422/j. cnki. syfjx. 2017210124

[P HARMHE]  hitp://kns. enki. net/kems/detail/11.3495. R. 20170809. 1126. 052. html

[M4& HARAE] 2017-08-09 11:26

Effect of HBZn in Repairing BNB in Mice by Alleviating Anti-oxidative Stress and

Activating Hematogenous Factors in Optic Nerve Injury

REN Zhong-kun', YANG Zhi-yong ', LI Yuan-yuan', LIU Xu®, CAI Chuan-ying’,
ZHANG Rong-ping’* , YANG Hui’*®
(1. Biomedical Engineering Center, Kunming Medical University, Kunming 650500, China;
2. The First Hospital Affiliated to Kunming Medical University, Kunming 650032, China;
3. School of Pharmacy, Kunming Medical University, Kunming 650500, China)

[ Abstract ] Objective;: To explore the effect of baicalin zinec ( HBZn) in repairing BNB in mice by

alleviating anti-oxidative stress and activating hematogenous factors in optic nerve injury. Method: A model of
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optic nerve injury in mice was established by unilateral interlocking carotid artery, and the mice were divided into 7
groups, namely ischemia group, sham operated group, HBZn group (3.75, 6.5, 13 mg-kg™'), HB group, and
zince gluconate group. Each group was administered by gavage for 5 days before operation. Optic nerve crush injury
was made on every group, except for sham group. Mitochondrias were observed under electron microscope;
superoxide dismutase (SOD), malondialdehyde (MDA), and myeloperoxidase ( MPO) of plasma were measured
by colorimetric. The expressions of immunoglobulin G (IgG), Fibriogen and matrix metallo protein9 ( MMP-9)
were detected by Western blot. MMPs/TIMPs were detected by qPCR. Result: HBZn can effectively prevent the
injury of mitochondria, reduce the concentrations of MDA and MPO, increase the concentration of SOD, compared
with HB group and znic gluconate group (P <0.05). HBZn can reduce the expressions of IgG, Fibriogen and
MMP-9 more effectively than ischemia group, suppress the expression of the MMPs family and adjust the balance of
MMPs/TIMPs. Conclusion; HBZn can protect the optic nerve injury in mice, and its mechanism may be correlated
with the ability to resist oxidative stress and the activating MMP-9, IgG and Fibriogen. HBZn has better anti-
oxidative and repairing abilities than monomer baicalin and trace element zinc.

baicalin zinc (HBZn) ; optic nerve injury; oxidative stress; superoxide dismutase (SOD) ;
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%1 MMPs, TIMPs and g-actin B3| 41 F 5
Table 1 Primers of MMPs, TIMPs and B-actin

PG B iR kR

3k Gk 1
L[ 319 17 5] KR/ bp JE/C
MMP-2  [-# 5'GGAGGCACGATTGGTCTG-3’ 299 55

Tt 5 TTGGTTTCCGCATGGTCT-3

TIMP-2 3% 5'CCAAAGCAGTGAGCGAGAA-3' 386 56
T 5'CATCCAGAGGCACTCATCC-3

MMP-9 9% 5'GCCTGGCACATAGTAGGCCC-3" 379 64
i 5'CTTCCTAGCCAGCCGGCATC-3

TIMP-1 3% 5'CTGTTGTTGCGCTGTGGCTG-3 305 54
F s 5' TGCAGTTTTCCAGCAATGAG-3

B-actin  |{i% 5'TCCCTCAAGATTGTCAGCAA -3’ 164 58

T iiF 5’ AGATCCACAACGGATACATT-3'

$i (Rabbit TgG,1:2 000 ) ; ( Anti-Fibrinogen antibody
1:1000); ( Anti-MMP-9 antibody, 1 :2 000 ) ; Anti-
TIMP-1 antibody-Carboxyterminal end(1:2 000) ;4 C
B, TBST W ¥k 3 Uk, I — 4T (R B L 491 91 : 2 000)
Z{RMH 1 he i Image-Pro Plus KR I3 R 4871
Br B &7, LL A 4 B-actin Z5 4 19 B0 IO 1A
PR AR s &,
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LSD %, P <0.05 AN 274 it v 8 3.
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(P <0.05) A5 BE IR BE B0 B 4 4 M 55 JBE IR ik
JIE B A 2 B TR A 2 R T R /D BRI TR i SOD T
P, & X MDA F1 MPO K ¥, {H &~ K HBZn
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%2 HBZn WM#HZMG /AR MBS SOD, MDA, MPO K EHENM(x+s,n=8)
Table 2 Effect of HBZn on levels of SOD, MDA and MPO in serum of mice with optic nerve injury (x +s,n=8)
2150 F 4k /mg-kg ™! SOD/U-mg ™" MDA/ pmol - L~ MPO/U-L"!
BFAR - 22.093 +0.09 0.911 0. 06 36. 095 +0. 09
i - 7.033 £0.10 2.391 +0.03% 102.212 0. 13
HBZn 3.75 6.751 £0.06 » 2.191 0. 11% 55.116 0. 06"+
6.5 17.627 +0.11 ' 1.071 0. 02% 47.121 £0. 119
13.0 10.124 +0.32 ¥ 3.751 0. 19" 40.252 +0.07%
AT 4.6 12.094 +0. 13" 3.541 0. 04" 75.077 0. 1123
2 R 9.28 8.153 £0.11% 4.003 £0. 2223 60. 053 +0.21>%

ESMEARMALE D P<0.05,2 P<0.01; SHEAMHILE P P<0.05,* P<0.01 (£3,4F),
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WL RE LA Al DL IR /N AN 25 8 58 B iy ) i B o T
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ZH DU ROk AR P A I Tl 228 U 45 R I AN T D
TR DBl /L 5 45 JEE % Wik JBE B A 2V O3 2R A i i
PN A IE A 0 WS s 4 A R O, 2 L 22 B A
B L L AR A A e 2L, 500 T, O AR U T
oK, FUUL DR B TR . WAL L

A IEHW 4B BRI C ~ B HBZn(3.37,6.5,13 mg-kg ™) R4 ; F. 38541, G MAT MR B4 (7 2 )
1 HBZn M EHANMNRAHEMETHMBRLEEPEA AN (EE, x 15 000)

Fig. 1 Effect of HBZn on mitochondria in cell ultrastructure of optic ganglia in mice under electron microscope (TEM, x 15 000)

3.3 HBZn XJ @k I 5 A [F) B[] 0 40 i 25 2 20 MM Ps

mRNA  TIMPs mRNA Rk 5T AR44H
b, 5 & 4 f) MMP-2, TIMP-2, MMP-9, TIMP-1 {4
mRNA X EH B I &8 (P <0.05), TIMP-2/
MMP-2 il TIMP-1/MMP-9 1] % ik % 2 15 T M4
29 1 i s B o AR, HBZn P | 5 41 MMP-2,
TIMP-2 , MMP-9 , TIMP-1 mRNA F &5 A~ & H b 21 B
i, {HH TIMP-2 mRNA/MMP-2 mRNA B ik F H
4l (P <0.05) . 475 HBZn 5] 5 fig 90 1 /) B
P Bk 22 4 41 MMP-2 ,MMP-9 mRNA i % ik , 98 45
TIMP-2/MMP-2 1 TIMP-1/MMP-9 f#§ ¢ fif. Ui

%3,

3.4 HBZn XF f ## 22 41 21 1gG (12 h), Fibrinogen
(28 h) ,MMP-9(2 d) I RB WM A [ 5 AH i
PEME A F TgG (12 h) , Fibrinogen (28 h) ,MMP-9(2 d)
(1) 235 5 (] B AH 0 M T AR 2 AR b 3R G8 B) IR H (P <
0.05), HBZn 5] & 44 E W] W B Ik 1gG (12 h),
Fibrinogen (28 h) ,MMP-9(2 d) f{j# ik (P <0.05) ,[d]
FIF AR Fr B 5 2 R 2 W R R A A A P AT (A R
HBZn rhsi i H B o 275 HBZn A7 R il i 957
AF IgG(12 h) ,Fibrinogen (28 h) ,MMP-9(2 d) i) #&
IRk, B BNB, W3k 4,52,
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#* 3 HBZn 3122 H 40 MMPs, TIMPs mRNA RiZI &M (2 d) (x £s,n=3)
Table 3 Effect of HBZn on level of MMPs, TIMPs mRNA (x +s,n=3)

4 5 F & /mg-kg ™! MMP-2 TIMP-2 TIMP-2/MMP-2 MMP-9 TIMP-1 TIMP-1/MMP-9
BFA - 0.079 0. 020 0. 099 =0. 055 1.253 £0.0122  0.091 0. 022 0.110 0. 033 1.20 £0. 102
L7 - 0.427 £0.021*  0.357 £0.021%  0.836 £0.018"  0.679 +0.021%  0.379 +0. 028> 0.558 +0. 118"
HBZn 3.75 0.284 £0.070"%  0.247 £0.031"%  0.869 +0.054 0.403 +0.070%* 0.231 £0.019  0.573 +0.054"
6.50 0. 141 £0. 020% 0.156 £0.011>  1.060 £0.076%  0.139 £0.020"* 0.129 £0.033*> 0.928 0. 076>
13. 00 0.172 £0.120"%  0.151 £0.019"* 0.877 +0.060"  0.300 +0.011>  0.281 +0.010  0.748 £0. 117
it 4. 60 0.218 £0.026"*  0.199 £0.051"% 0.912 £0. 023 0.407 +0.0102* 0.291 £0.010  0.714 +0.116
] 2 W TR 9.28 0.192 +0.021>>  0.187 £0.017 0.973 £0. 057 0.396 £0.008%  0.227 +0.035  0.635 £0.057"

&4 HBZn 3t/NRMBZHLA T IgG (12 h) ,Fibrinogen(28 h) ,MMP-9 (2 d) EH k&

g (x +s,n=3)

Table 4 Effect of HBZn on protein expressions of IgG (12 h) , Fibrinogen (28 h) , MMP-9 (2 d) in optic nerve tissues in mice. (x +s,n =3)

2 5 # 4/ mg-kg ! 1gG/B-actin (12 h) Fibrinogen/B-actin(28 h) MMP-9/B-actin(2 d)
B FA - 0. 116 0. 021 1.071 £0. 013 0.911 £0. 102
FEAR - 4.217 £0.903% 5.115 £0. 160% 5.021 £0.118%
HBZn 3.75 3.005 +0.070% 4.066 0. 170 4.324 £0.054%
6.5 1.951 £0. 020" 1.197 +0. 125% 1.950 +0. 076*
13 3.774 £0.120% 2.558 £0.011"% 3.770 £0.117%%
) 4.7 2.357 £0.041%*% 3.179 £0.112"% 3.333 £0.116%%
] A TR 9.28 3.223 +0.330% 4.003 +0.033% 3.695 +0.057%%

IEG e s s w— v w50 kDa

A e ————

FibrinOger s s s e s— s—

42 kDa

55kDa

-actin I <2 kDa

MIMP-9 5 S——————— ) kDa

[-2CHN A 1) kD2
A B C D E F G
& 2 HBZn Xt/\R IgG,Fibrinogen, MMP-9 F 8 & i B & i
Fig. 2 Effect of HBZn on levels of IgG, Fibrinogen and MMP-9 in

mice
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I BNB (1% B8 U8 A& &2 18 000 © A A L i 28 3R 40 40
Bik g % Mk R Y 1gG % i BNB UL
oA L2 1/ e S B e = B o AN 2o
B %45 3 Fibrinogen UL T & H 2N, e 4 &
St 28 A5 M RN I RS B, N Wallerian 28 P AR F
P2 R 1gG 35 BEHE 2 48 7% BNB 45
2, Fibrinogen 1E % 4 BUE O T 46 T IV, AL
A I, N0V B 2F 4E 8 1 i F BNB A B 28
HLUT , Lk Fibrinogen 1B X UTFRAE M £ 4141, 2 3L
il 5 A8 VR R B A, DN T N EE R 22 ) Wallerian A5
P, BELTE M 20 0 P21 L B T I R I ok ot 488 5 )
12 h &2/ AL B 28 41 2 TG 1 3R 7K P & B, ik
1458 1 20 WA 22 2H 4 TG 3Rk T, HBZn B A &K
AR 1gG 235, VE F BT W 00 1 B0 FH i) 45 B8 JR vk
JEE ) B 2 R 5 R R TR RE B I R 25 M IR R AL 5 T
3 2 G I R 0l 453 45 f5 28 h 4% 2 Fibrinogen, %€ & &
PR 1l 45 473 4 Fibrinogen (% %3 14 W ik , HBZn #H fig
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OB IR ok A B, 0 P 45 T

W, AP B 24 Ok AR N B 1t 24T S 4 4

P o BIF 5 UE S A 28 A0 i a5 1t ke AR 4 4 o A s R R G

K AR B R T 3k S Ak DA T 1 R R 28 Ty R G A

MMPs & — AR Mt T 41 M S FF 25+ 1 P K i 5 5

F2 B ik 20 M Ah BE TR T, 4E R R Y MMPs J2
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