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The Effect of Chinese Medicine (Compound) on SOD, CAT Activities and
Bax Protein, TGF-B1 Expression of Filial Mice Kidney Injured by Ephedrine

Wang Jinjin', Li Chongyang®, Yu Shiyuan'*, Sun Jun'
('College of Life Science, Northwest Normal University, Lanzhou 730070, China;
*Gansu Political Science and Law Institute, Lanzhou 730070, China)

Abstract To explore protection of Chinese medicine against stimulant injury, the ephedrine group
intraperitoneal injected 0.2 mL escalation doses (2.0, 3.0, 4.0 g/L) of ephedrine, and Chinese medicine group
intragastric with 0.2 mL the concentration of 20.0, 30.0, 40.0 g/L of Chinese medicine (compound) after
injected ephedrine 1 h respectively. At 5, 10, 15 d, the activities of SOD, CAT as well as content of MDA were
detected by colorimetry respectively. In addition, the expression of Bax protein and TGF-B1 were measured by
immunohistochemistry in kidney of mice at the different developmental stages. Results showed the content of
MDA in ephedrine group increased (P<0.05, P<0.01); activity of SOD and CAT decreased (P<0.05, P<0.01);
the expression of Bax protein and TGF-B1 increased in kidney. The content of MDA in Chinese medicine group
decreased (P<0.05, P<0.01); activity of SOD and CAT increased (P<0.05, P<0.01); the expression of Bax protein

and TGF-B1 decreased in kidney. The Chinese medicine (compound) could improve the cell anti-oxidantion, inhibit
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cell lipd peroxidation and the expression of Bax and TGF-B1, promote the organization cell repair and reduce cell

damage by improving cell activity and inhibiting apoptosis. The Chinese medicine (compound) helps to protect and

cue ephedrine-caused tissue damage.
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15 d/N iU SODYE P 48 i, 15 R i 28 4 bl A 22 e
il 2 3 (P<0.05, P<0.01).
2.2 FRIBCATEMAT (kL

45 T RIE RS dINHAF BB CATIE 1 w10 B4
(P<0.05), 10, 15 dI A7 B B CAT I M 2T % B 40
(P<0.05, P<0.01); &+ 25 /N5 J7 (GBORE E )55, 10,
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T4 R ZH(P<0.05, P<0.01); Z:rh 25 /N5 07 RO HE
Ji, 5 A AF BB MDA 5 5 T RR 3 5 41(P<0.05),
10, 15 diff /N FUEFMDA 7 341K TR 5 22 41(P<0.05,
P<0.01)(K3).
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b

#P<0.05, **P<0.01 compared with control group; *P<0.05, #P<0.01
compared with ephedrine group.

Ell A NEFHGRFIREZ TR 'S SODE MR R
Fig.1 The effect of Chinese medicine (compound) and
ephedrine on SOD activity in filiale mice
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Time(d)
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B8
#P<0.05, **P<0.01 compared with control group; *P<0.05, #P<0.01
compared with ephedrine group.
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Fig.2 The effect of Chinese medicine (compound) and
ephedrine on CAT activity in filiale mice
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*P<0.05, **P<0.01, 5%l 41 L #P<0.05, #P<0.01, 5k 241
b

#P<0.05, **P<0.01 compared with control group; *P<0.05, #P<0.01
compared with ephedrine group.
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Fig.3 The effect of Chinese medicine (compound) and
ephedrine on MDA content in filiale mice
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A: JREEFREALS A H 5, BaxRik T/ ME (PO(1); B: IREEAL10 ' 32 5T, Bax ik T-Iw s /Mg (PO 3 ViE (D)L AT (T); C: R R AL
15 d'FHfiE R, Bax ik THiE#F(MDL)FIE A8 (CD) b A1), D: 25205 dF 55, Bax3Rak T (P b AN, E: TP 252010 a5,
BaxKis AL /N (PO(T); Fr 24115 dF SR, Baxaik T/ ME (PO(1); G: X RAL10 d'YF B, BaxRik T L i/ (POAIIL I /N (DO(1);
H: 6 ALLS dE R, Bax 323k st NE (P ECANR(T); T: BRETFRALS dF BT, TGF-BIFIA T3 NE (PH(1); J: BRI RAL10 d'H K, TGF-
PLAIL T3 /INE (P FLZ 3 /NE (Db S AN IE(T); Ke BRIEFREALS dF 0, TGF-B1AA T o /NE (P M B /Ny (D) _E S A1 (1); Le 2520
5 d'fF B, TGF-B1ik TV (P B ANL(T); M: HH 254110 dWF B2, TGF-B1ARIE T3/ NF (PO(1); N: HH 244115 dYF B, TGF-BIkiL T
3N PO(T); O XL 10 A 5T, TGF-B 1A T-T i /N (PORIZL I N (D)(1); P: A HEH 15 dFF 55, TGF-B1AIA 13 /N (P b K 4
J(). Pt Uit/ N ; Dt 225 /NS MDL: S6#1 2, CD: 245, #5 =10 um.
A: renal cortex of ephedrine group at day 5, showing expression of Bax in proximal tubules of kidney (1); B: renal cortex of ephedrine group at day
10, showing expression of Bax in proximal and distal tubules of kidney (1); C: renal medullary of ephedrine at day 15, showing expression of Bax in
Medullary desending loop and collecting duct of kidney (1); D: renal cortex of Chinese medicine group at day 5, showing expression of Bax in proximal
tubules of kidney (1); E: renal cortex of Chinese medicine group at day 10, showing expression of Bax in proximal tubules of kidney (1); F: renal cortex
of Chinese medicine group at day 15, showing expression of Bax in proximal tubules of kidney (1); G: renal cortex of control group at day 10, showing
expression of Bax in proximal tubules of kidney (1); H: renal cortex of control group at day 15, showing expression of Bax in proximal tubules of
kidney (1); I: renal cortex of ephedrine group at day 5, showing expression of TGF-B1 in proximal tubules of kidney (1); J: renal cortex of ephedrine
group at day 10, showing expression of TGF-B1 in proximal and distal tubules of kidney (71); K: renal cortex of ephedrine group at day 15, showing
expression of TGF-B1 in proximal and distal tubules of kidney (1); L: renal cortex of Chinese medicine group at day 5, showing expression of TGF-p1
in proximal tubules of kidney (1); M: renal cortex of Chinese medicine group at day 10, showing expression of TGF-B1 in proximal tubules of kidney (1);
N: renal cortex of Chinese medicine group at day 15, showing expression of TGF-B1 in proximal tubules of kidney (71); O: renal cortex of control group
at day 10, showing expression of TGF-B1 in proximal tubules of kidney (1); P: renal cortex of control group at day 15, showing expression of TGF-p1
in proximal tubules of kidney (7). Pt: proximal tubules; Dt: distal tubules; MDL: medullary desending loop; CD: collecting duct. Bar=10 pm.

El4 BaxZEHBFTGF-B17EF R BAERHHIFRIE
Fig.4 The expression of Bax protein and TGF-B1 in kidney of filial mice
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1 BaxEBAEFRBHERAPHRIE

Table 1 The expression of Bax protein in kidneys of filial mice

N 5 A
AL Surface density Average light density
Groups
5d 10d 15d 5d 10d 15d
Control group 0.013 240.004 3 0.020 3+0.006 1 0.029 9+0.001 9 0.079 1+0.018 3 0.082 5+0.030 0 0.118 7+0.040 0

Ephedrine group 0.057 4+0.003 7**  0.065 8+0.002 7**

Chinese medicine group ~ 0.026 7+0.001 5% 0.032 7+0.007 8"

0.075 4+0.006 5**

0.040 9+0.003 6™

0.162 9+0.033 6* 0.217 840.024 7**  0.262 0+0.042 3**

0.107 8£0.036 87 0.139 4+0.022 47 0.146 1£0.021 9**

#P<(.05, **P<0.01, 55X} M40 LA #P<0.05, #P<0.01, S5 241 L0

#P<0.05, **P<0.01 compared with control group; *P<0.05, #P<0.01 compared with ephedrine group.

R2 TGF-BIEFR BHERAPRIRIA
Table 2 The expression of TGF-P1 in kidneys of filial mice

, 1% TP
4L Surface density Average light density
Groups
5d 10d 15d 5d 10d 15d

Control group 0.020 5+0.002 6 0.029 8+0.002 2

0.039 7+0.005 6

0.046 1+0.016 3 0.099 8+0.020 3 0.119 6+0.008 5

Ephedrine group 0.055 10.002 4% 0.067 5+0.004 1**  0.0723+0.017 6**  0.143 740.043 1*  0.190 7£0.037 5**  0.278 5£0.041 6**
Chinese medicine group ~ 0.030 5+0.002 3*  0.038 6+0.007 4™ 0.048 2£0.006 3 0.077 7£0.045 0% 0.1223+0.034 1" 0.199 2+0.013 8%
£P<0.05, **P<0.01, 15X HRALLLEL; #P<0.05, #P<0.01, L5 Fk 28 41 LR

#P<0.05, **P<0.01 compared with control group; *P<0.05, *P<0.01 compared with ephedrine group.

S =Sl RA N = N RA N = M g ) 0 08 AP Gt
2 LU AR /D SR TGF-BLIK 2R 1A, bR i 25 41 bl
6 R S PR 35 28 R B0 B N TGE-B1 ) 3k (2 35 38 i,
FFPE 40 i B o 2 T 3 4, G 0 B0 TR 25 AL 2R
TGF-B1 )R 3 5y, (05 bR F2 4 LA, FH 4 g
B DR (EI4L-E4P) . BB AT B k2.

3 g
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oh ) 2 BN RTIR 7 R 70 4 Bl SR ) BT T T 1)
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SODFI I 48 Ak SRS 1 T v, 7T g2 290 N30T
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) E %, 5340 fESODRICATIGYETH 5. Bl 2
W30 IR B 0 B R, B A2 SODFIC AT PE [
i, RN B B =R T LA AR RE ),

SOD; 1l 78 48 A ) ) 44 1K1 HT 4 AL Tl 2R 40 8 21 AR,
{f£3SODRICATHG I FFAK . AWFITL T I 2 H 30
A7 U A2 A TN R, BE S 2
(384 I sl ) ZE K, /N U TR R B
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P i PR I BE ) R B, ZHSURI A AR SR R R 3K
i, ARV AR T i O A A, T B T LA
MM, 25/ 7 GR) AT W] W BT /R |,
SO Bl . 2. 20, DU A LN e R 2R 4,
XF A IS ERER . Horp, BRI R
PTA G, XA A. A AR B AH
FEAA S ZL s BRVE L, BB R AN RE AR K A 2,
R HEVE B B I ) 7 2R, BRI DNAE #h
Bitg, R R, H A F B RO RS o
GRS TT RO R R 3R SR I 4
i, ISODMCATYE P W1 = . MDA 2 B¢
K, X ATBEE 25/ BT GBOPT & By HoA B R
PUAAGAER], HES 25/ N T GROJG, Hh 2538 B 4
Ak, JRAE. 52 A, f1f5SOD. CAT
T PESE I, WU T A B H R LSRN i i B,
MDA &= T k.

JRR 35 25 5 M /) BV DS A i v P, R )
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5 JRR B 3R 22 SR AT B IESOD. CATIE 1 J2MDA
BRSO, i 2 /N 207 RO i B S A T D
bR 3 2O/ BB B e A

4 Jf2 94 1 (apoptosis) X MY 4fl A #2 J¥ 1 A6 T
(programmed cell death, PCD), #& 41l Jfl #5252 5P 5 5k
F 5z P LRI R REUE —Fh =30, L T A
AL RAH BAE I A 4 Ml T B e s T ik A
ATy WSS, BRI R T 1R 5 DRURI I T PR T
S LI T T R RS AS S A AR A,
TV R T3 P AN AR B ) g | AU ) B S

Oltvai%s I Bel-2F 5 PE P& S 5 iliE 5 Western
blothH 45 & 1 77 V2 R A B 48 i b A7 — b 55 Bel-2
ILYCVE K A L, I Hofir 44 hBax®. Bax it [ 2
— PRI T IEK], FIBel-2J&@ A — Kk HE A, R IA ™
Y hBaxH . Bax{F AL, A2 A4F H 2
FEPLBl-255 M, (Rt A0 e T, A& Bel-25 DR ()4t DA
T, WRBCl-2 5 R WS i)z AR T A PR B
Bax 1 g — ANl A5, IEH SO0 LA TE
FOEAL T, 252 B T RN A Gk R AR,
NG 3 (6 T SR AR I B ZeoRL AR S IR 46 &, H %
B AR e b Ak AP A 1 B 5 Bel-245 & B B Y —
AR 2 k), FHWrBCl-240 6 40 Mo i T (1) Dh g, ek
Caspase. 4 i t4 5 CRE PRI, AFEALIE 40 M 1
FIFE R, R, Bel-2. Bax iy 2 8] (1) EL 4 vk 52 52
P55 R M ) i & Amis .

A K X F-B1 (transfoming growth factor-Bl,
TGF-P1) 2 B /N ] Joa 40 3 v b 3 S () Al i R 1 2
— PO TGF-B1nJ i 1 28 M5 A1 3L ST TR AN B /N BRI T
JIEEE JEL BT RE AR 1R AL 4 MR T A NERAE AL . TGF-
B1JE T TGF-BE 5 ik i1, TGF-BA Ik /& % U Re 4 iy
A, A2 H AT DA RSO A ) B2 40 R,
HIZ D, M RALRNIEEEK. KH,
(R LT 06 AN 1= RS S 7 = %7 1/ I

BRI, BE R B A A R I R R 2 —
S B U T 40 PR AN BB 38 0, Bax MIBel-21] e 2 5 1
20 M T RS, TGF-B1am s (i 1J2E 41 f A
TR, AR T R 7 Bax B R IA 5 3 1 21 214
LT ACHIE G IIRR 3% 3% A/ Bl B 4 2 Bax
T TGF-B1FH PR IAFE B T 0 AL, JF HbEE
JPREE B AEAR P (1) SR AR, Bk ()RR R A 3 o, 3 n]
REAE N EVEO R 3R, (AW S D RERA, K&
(A B TP . 1 2541/ BUE 2 Bax B

TGF-B1BHPERIEFE AT AR 241, I gL 2/
5277 () RE B I M LR 1) f0 % Th e, AR AR 35 & 4040
/N B 4H 2R Bax 2R [ I TGF-B IR 232, 5% M 4h fifd o7
ToRIRERE . TR, 2/ 52 5 G BBV BB 4 A |
. LA FRE RIS, YU T n,
WD T4 A H L VR A i i B, dE B
IE LB AL, vk B AL B 403 -

gk LTI, JRRIE 2R 5 40 00 P AL I T
K IR )3 K 35 25 2> R 4N e SOD By il R G A 5h 4
WHIPUEAEE RS, ML A B R A T
B, TR A0 Mt s, 53040 fBax & [ FITGF-B1
(RIS IG5 . T2/ N T () BEES INSOD . CATYE 1k,
W E B A B B SEE. B E IR, W
BR IR BT T AR AN M (V45 4%, DRI T B AT 77 R 3 3 431
15 40 27 40 i o Bax 2 [ FITGF-B1 R % 35, 2 W41 o
PUA AL YRGS Tk 5 Bax 8 [ A TGF-B145 15 5 [0 nl fig
AR SRR, HHUBLEAT 75 T35
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