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77 3% : Wistar S PE K BUBEHL 2028 7 4, VA R A5G TR A WG ME B IO S35 0T 2 B (REE MR 3.28 g-kg ™' -d ™), IF W 41 MR 5T
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Influence of Guiqi Yiyuangao on Expression of Cytochrome-C and Bax, Bcl-2 During

Damage Caused by Heavy Ion Radiation Induced Bystander Effect in Vivo

ZHANG Chao-ning, LI Jin-tian", LIU Yong-qi, LIN Xing-yao, LI Xue-yan,
SUN Shao-bo, LI Juan, WANG Meng, CHEN Ji-yao
(Gansu University of Traditional Chinese Medicine, Lanzhou 730000, China)

[ Abstract | Objective: To discuss the influence of Guiqi Yiyuangao on the genetic expression of Bax,
Bel-2 and cytochrome-C ( Cyt-C) in lung and kidney of rats damaged by heavy ion radiation induced bystander
effect. Method: The Wistar male rats were randomly divided seven groups, the group of Chinese medicine in
advance was given Guiqi Yiyuangao by gavage for two weeks. Later the right lung of the rats of the radiation group
and the group of Chinese medicine was radiated by'>C°" ion once. At 6, 12, 24 h after radiation all groups of rats
were executed. The amounts of protein and mRNA expression of Bax, Bel-2 and Cyt-C in right lung, left lung and

left kidney were examined with Western blot, immunohistochemistry and Real-time PCR. Result; Compared with
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the normal control group, the amount of mRNA expression of Bax and Cyt-C in the right lung, left lung and left
kidney of the radiation group obviously increases at 6, 12, 24 h after radiation. While the amount of protein
expression of Bax and Cyt-C of the radiation group obviously increases at 24 h after radiation. There is statistically
significant difference (P <0.01). The amount of protein and mRNA expression of Bel-2 in the right lung of the
radiation group obviously weakens at 24 h after radiation. But in the left lung and left kidney of the radiation group
it obviously weakens at 6, 12, and 24 h after radiation. There is statistically significant difference (P <0.01).
Compared with the radiation group, the mRNA expression of Bax and Cyt-C of the Chinese medicine groups
obviously down-regulates at 6, 12, 24 h after radiation. While the protein expression of the Chinese medicine
group obviously down-regulates at 24 h after radiation. There is statistically significant difference (P <0.01).
Compared with the radiation group, the expression of mRNA and protein of Bel-2 in the right lung of the Chinese
medicine group obviously up-regulates at 24 h after radiation. Compared with the radiation group, the expression of
mRNA and protein of Bel-2 in the left lung and left kidney of the Chinese medicine group obviously up-regulates at
6, 12, 24 h after radiation. There is statistically significant difference (P <0.01). Conclusion: It indicates
that there are abnormal expressions of Bax, Bcl-2 and Cyt-C of lung and kidney in rats damaged by heavy ion
radiation induced bystander effect. By delaying the down-regulation of the expression of Bel-2, controlling the up-

regulation of the expression of Bax and Cyt-C, Guiqi Yiyuangao can prevent the lung and kidney cell apoptosis and

defend the damage caused by heavy ion radiation induced bystander effect in vivo.
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1 ##

1.1 1Y) SPF 2 M P Wistar K 42 B, (k&
(200 +20) g, 1 H Al 1 BR 25 K5 SPF L5 sh )
DAL, B HEAIE S SCXK(H)2015-0002, fr 4 ¥
S R TP EA R R S S S Y e &
Do A L (25 2016-108)

L2 259 HE# CH 4 5 K 30 g, 15 3
W X NS MR T 1S g, KT 10 g, )7t
JEL 24 BE H H R B 2 s R A R R 2 e S
Jo i 47 ) 52 36 % A I ph A e R 24 DR Sn BT 1 B
AT U S E , BIAF A 2015 4R b 25 ) —

HRER .
1.3 K5
1.3.1 E A HRIEET (Western blot)  Bax, Bel-2

polyclonal Antibody ( Z€ [E Tmmuno Way 2\ &, 4t 5 43
Ak Q07812 ,P10415) , Cyt-C Western blot Antibody
(¥ Abcam 73 ], #it 5 ab53056) ; & % RIPA 41
21/ 90 M ZLAR W, BCA 28 1 e B2 I 1) &, 4 < i
H AP (ALt R ERARA AL # 50
%2 POOT1,PCO021,P1018) ; — Hi AR B b ic 1l
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B2k W B AT IR & w5 g Bl Oy ZB2301,
7ZB2305) ,

1.3.2 i ZRWE (LR REEREA
FR 2> w4145 20160205 ) s DAB 12050 & 5074 i B K
e 1Ak SP XA & (AL 50 b A2 S AE R AT BR
N LS 4 B S ZB2307, ZB3501, ZB3505) 5 [ i
Bcl-2 Monoclonal Antibody, % $T Bax Polyclonal
Antibody ( 2 [E Immuno Way 2 &), it 5 7 % K
YM3041,YT0459 ) ; Rabbit Anti-Cytochrome C ( 3¢ [#
RV ARARA AL #S bs-0013R)

1.3.3 Wi RE B8 (RT-PCR)  Trizol
i 7 ( 32 [H Invitrogen 2\ &) ) ,DNA 4 fil SYBR Fast
RT-PCR Mix( REFAEYAF) . 51¥ i LilET
A TARRA BRA W& i, IF 7 Genebank |- A% %)
WS, W 1L,

1 HMERRASSIYES

Table 1 Primer sequence of every target gene and reference gene

o b7
ST 3141531 /b
B-actin [ 3% 5'-TTGTAACCACCTGGGACTAGATGG-3’ 20
T 5'-AACACAATCTCCACGATAGCAG-3’ 20
Bax L% 5'-CAGTTGAAGTTGCCATCAGC-3’ 18
T 5'-CAGTTGAAGTTGCCATCAGC-3’ 20
Bel-2 [ % 5'-GACTGAGTACCTGAACCGGCATC-3’ 23
T 5'-CTGAGCAGCGTCTTCAGAGACA-3’ 22
Cyt-C L% 5'-TGATCCTTTGTGGTGTTGACCAG-3' 23
Ti# 5'-GACCATGGAGGTTTGGTCCAGT-3’ 22
1.4 f#%  D37520 A ok B0 Bl (fE

Kendro 73 7] ) ; PRO200 A £ £ 4739 %% ( 35 [ Bio-Gen
25 )) ;041BR 109973 #4 Hi 3k { , C1000 #15% 6 5 &
PCR % ( 3% [ BIO-RAD 23 7] ) ; Q5000 %I 58 51535
FEH (AL nt g B A Y R R A BRA A s BX-51 Al
36 B ( H A Olympus 22 H]) ; M-2016 B Ay
YT A ML, TEC-VEM-J2 B 7 i 40 # HL, VIP-5JR-J2
A S H BB KHL (FEE Leica 24 ] o

2 FHiE

2.1 SreH RAmFE SR FHREALECT 3R KR
IEHA AT 6 h 4l AR AT 12 h 4] HE 4T 24 ho 41
Zi6h] 12 hdl T2 24 hdl 6 K, 7+
b o B2 2 K2 SPF 952 56 3 4 vh oo 4] 37 [ S 56 3
Yrseit i FHVF AT UE 5 2 SYXK (1) 2015-0005 ], )
Yol 5% & 30 8 O R B 20 ~ 25 °C, M AR B
40% ~70%

2.2 ZiWpiilgs AL TT IR AR 256 ), DLOKAE
VR BRI 2 WL B T IR K S D B M 8 A

B2 WO MG MY 6 %, R IEEL 2 h, B2
W, DA 3 U T e A, Vi 4 W b ) 3R R
CII7 IS 300 L33 08 300 452 ) Sl S 390, 2% ) O vk B A
1.64 g-mL ™" o 25 5 i % i A S 26 Ok 2 op 2
255 5 5E
2.3 [HE LKA THERITEES 2 H
(T ) A 4 R DR e N 5 R 2 T R
HLORR L d B4 o8 AR 10 45, 3.28
grkg ted ) I B AR AR B A% 4E U E 45 Rk B
oK.
2.4 Fh RS A AR O BUIE IR O 10% KA
G (45 3 mL- kg ™ TR ) BRI, B 0T 45 4
F 25 4 20 K BUAT T 2Gy'2 C°F B ¢ B vk T
% R 5 e By PR LA TR, 1E 4 45 A TR O SRR IR
HART 4T

BT MESTLE T [ R B O A BRI 5T 22 M
BT I RS AT S B B R 2 IR A 9T 4 B AT
H N 2Cy P COT BT, FEIX IEGT, e 165 MeV,
LET % 20 keV-pum ' W UHI % K 2 Gy-min ',
78 L B WO RS R 2 Gy
2.5 B RERAKIE  MES 6,12,24 h kST
R R, ICHT 25 B A 2 A B R K vh v B
Y143 B R (R AE R, - 80 C UK VR TE . T %
P 2H AR B ZE B A 22 2 BT 4% £ 58 g
i 5E .
2.6 FEARK I Tk

2.6.1 Western blot #; | fifi 5 4H 41 5 Cyt-C, Bax,
Bel- 22K F7KF B VRl B 4120, i RIPA 24 fig

W, 7E VK BB, 213K 12 000 remin ', 4 C B
15 min B9 , RFIL NI IL IE T Fe (BCA) 2 &
FIe R 5 55 30 pL 25 RS INA 10 pL L REZE ok,
TR21,100 CKH M 8 min, 1] % 6 .

12% BEWEEAT SDS-PAGE B i # vk , & 45 i 30
min,80 V,4F B g 90 min, 120 V. FfiJ5 BEFAT5E I &
MR — P (1:500 #i B )4 Cli, a4t
(1:1 000 #%) , 4 ¥k F TBST ¥ 3 ¥k, ¥k 10 min;
W BOGWHHE 1 LIRS RN ZE R b, B 1 min J5
BEO . 32 Al Quantity One %1 i 17 6 %5 B 2 1 43
Br, LAAS H B 1125 JCRE (B 5 A0 B I 2 10 45l K
JE (B L AT 5345 H AR AR R A =
2.6.2 sl ARSI it 4H 4 P Cyt-C, Bax, Bel -2
FEAKE 8 A A B A% 4R R B, D)
JEEE 4 wm, WM KA B R E, B bk, B
@ Bk B AR, AT Olympus 67 5 88 2547 32 A
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1, ] BI-2000 4 92 41 Ak 43 A 1A 1+ 53 1 7 7 4
JREEAE, IF BEAT 43 M Ge i (P 2R B A(E ok R
AR 5 1, K (B BOR , B 1 3RaA 1 IR ) .
2.6.3  SIIAEOGE BB G BEHE U N (Real-time
PCR) #ax il fifi 5 2H 215 Cyt-C, Bax,Bel-2 mRNA ik
2 I Trizol 15 B 45 MM LB H ZUh SR IBUE RNA 58
Hh3 606 BE DN E &AL ZH 21 RNA /Y RO
Asgo Il Ay , U RNA 2 g AT AR 3R 30 5 5% Ok
{4~ 37 °C15 min,85 C5 s,4 °C10 min, L) ¢cDNA
Bt , 76 PCR AL E#EAT Real-time PCR, JZ WK 5K
SYBR Fast Real-time PCR Mix (2 x )12.5 uL,5|%)
2 uL,Cdna 2 pL, Jfh0 K w28 187K 2 25 pl, b
£ A 95 C5 5,60 C10 s, 40 k.,
2SRRI AT AR X AT
2.7 STk SRH] SPSS 20.0 BfF AT g it
OIHT IR IEZS 20 A BT R SR L & =5 380K, IF
PR 2R Ty 25 40 A E AT AL 3L, B PN LE R SR L LSD
%, UL P <0.05 AERAGIEE L
3 HR
3.1 A £ oo X R A R RUME B 4L 8L rh Cye-C,
Bax,Bcl-2 mRNA KIKFEZM A7 fili v, 48 5 26 Cyt-
C,Bax mRNA FiXEAERBY )G 6,12,24 h ¥ 7}
L SIEWAHILE, ERAGIFE (P <0.01);
9B 45 G 40 Cyt-C mRNA Kk 7 B 5T 6,24 h B
R, 5 R ) SRR A R, 2 R A S R
X (P<0.05,P<0.01), &z L E 4 Bax mRNA
Fk eSS E 12,24 h WY AR T [R] I 1) %) 6 2
H,ZRAGIT 7 EX(P<0.01), FHHH4 Bel2

mRNA RN 7E Y5 24 h Bl W FEAR, 5 IE® 4l 1k
B, ZESAGHFE (P <0.01), HEK 4 T HH
Bel-2 mRNA KA 7 G5 24 h B 8 &5 T [7] B )
SRS, ERA SR X (P <0.01),

Zefifi i, 4@ A 4 Cyt-C mRNA K3k & 75 G5
6,12,24 h 0 & T, 5 1F H 20 R [R] B ) A 09
oA, ZERAGIFFE L (P <0.01),
54 Bax mRNA EiREEMES 6,12,24 h B &
FhE, SERARE, ZRA%1%E XL (P<
0.01) ;5 & 5 0B 4 Bax mRNA ik & 78 B 5 5
12,24 h W] AR T [m] 0] () 2 00 5 00 4, 22 S A G it
HEX(P<0.01), %44 Bel-2 mRNA 3Rk & 76 f G
J5 6,12,24 h KW B REAR, 5 IE R A i, 2 R A Rt
FREX(P<0.01), HE % o 4 Bel-2 mRNA £ ik
HEMGG 6,12,24 h B0 5 T, 5 (R A ) e A
ML, ZREFRIFE X (P<0.01),

7o' R G 4 4 Cyt-C, Bax mRNA £ ik |
WO SEFHRK, ZRASIT¥EX(P<0.01),
IHE S T 4 Cyt-C FRIAEMGN S 12,24 h i B F
WS FE SRS RE, ZRA5IT¥2E X
(P<0.01), 3 5 JCE 41 Bax mRNA 33k 78 FE 5
J& 24 h B N, SRR E S AR, =Z5E
Gl # (P <0.01), 44 Bel2 mRNA £k
RS 6,12,24 h ¥ B EAL, 51E % 4 g,
ERAGIFEL(P <0.01) s HE 45 JTTH 24 Bel-2
mRNA Fik g7 JE 6,12,24 h P B A&, 5
[FIRFE] SRS A e, ZR A %% E L (P <
0.01), W32,

£2 PARFTHENEFKRMEHLAL S Cyt-C,Bax,Bcl-2 mRNA X REBMHM (v x5, n=6)

Table 2 Influence of Guiqi Yiyuangao on relative expression of mRNA of Cyt-C, Bax,Bcl-2 in lung and kidney tissue of radiated rats

Cyt-C mRNA/GAPDH

Bax mRNA/GAPDH Bcl-2 mRNA/GAPDH

20 5] i 18] /h

72 i i Filili e it s A fili el '
F# - 1.00£0.04 1.00£0.02 1.00+0.02 1.03+0.31 1.000.04 1.01+0.20 1.00£0.10 1.00+0.01  0.98 +0.01
et 6 9.76 £0.28" 4.39+0.19" 4.02£0.17"10.56 £0.20" 2.03 +0.12" 1.79£0.09" 0.80+0.13  0.71 £0.05") 0.81 £0.04"

12 14.34£0.51" 5.42+0.19" 4.69£0.09" 16.13 £1.73" 4.19 +0.36") 2.52+0.07" 0.83 +0.04

0.73£0.02" 0.79 +0.03"

24 16.00 £0.40" 5.33+£0.26" 5.72£0.16"27.16 £0.71" 4.73 +0.66" 3.73 £0.07" 0.53 +0.04" 0.75£0.05" 0.72 £0.03"

HERSTH 6 9.07 £0.25% 3.03+0.11% 3.95£0.11
12 13.24 +0.38

5.82+0.16% 2.07+0.17
4.68 +0.24% 3.98 +0.12% 10.58 +0.15

0.89 +0.03% 0.92 +0.04>
0.89 +0.03% 0.90 +0.02%

1.88 £0.08
3.14£0.13% 2.52+0.08

0.83+0.04
0.83+0.14

24 14.63£0.41%) 3.86 +0.10%) 3.95£0.08%) 8.42+0.24% 3.74 +0.16% 2.30+0.18% 0.85+0.14> 0.91 £0.05> 0.91 £0.02%

T SIERALLE" P <0. 01 ;5 7 i) 5 10 4 5 4% 41 H 8 P < 0. 05,V P <0.01 (% 3 ),

3.2 H K 5 on B R SR RO 44U Cyt-C

Bax,Bel-2 AR IR G R AW 20 AT

HA P FEGHH Cyt-C, Bax, Bel-2 8 H R BTE GG

24 h W FH, SIEFARK, ZRAERIT#EX

(P<0.01);HEZICH 4 Cyt-C, Bax, Bel2 FH 4%
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£3 PESTEMEHFRARMEHLA S Cyt-C,Bax,Bel2 THREBEHHIM (35, n=6)
Table 3 Influence of Guiqi Yiyuangao on protein expression of Cyt-C, Bax,Bcl-2 in lung and kidney tissue of radiated rats
3] it ] Cyt-C Bax Bel-2

/b A fil el oAl eyl 72 i B il e il %H

EH - 92.42+4.70 91.01 +1.41 92.80+2.51 85.99+1.53 85.13+4.83 83.05+0.57 86.22+3.07 88.15+0.35 84.72+5.59

4t 6 89.78 +4.32 87.74+2.08 86.35+3.45 81.67+3.59 76.94+4.02 78.95+1.86 91.33+0.51 95.00+1.25" 95.21 £3.11"
12 87.05+3.00 86.97+2.16 87.74+4.76 81.95+4.78 75.95+4.92 78.71+1.48 91.09+2.96 96.33 +0.51") 94.62 +2.97"
24 84.50+5.29"84.19£2.91" 83.43 +3.67" 78.35 £3.30" 67.67 +3.64") 76.86 +1.59") 95.32 £4.31") 97.83 £0.63") 97.44 +1.94"

S 1 6 91.47+1.70 88.68 +3.03 89.23 +3.21 82.79+2.95 77.62+2.92 78.83+6.36 88.20+6.25 86.90 +2.46>) 83.67 +0.71%

12 90.16+3.58 88.43+3.56 87.17+2.34 82.66+1.63 77.21+8.19 79.72£2.52 89.75+3.69 85.02 +2.28% 87.76+0.27%
24 93.35 +2.09%) 91.52 +1.51°) 92.42 +4.63°) 85.34 +2.90°) 82.58 £6.71°) 83.15 £3.60°) 84.30 £2.22%) 84.39 £3.43% 84.79 +2.60>

w >
”...
c“...
e...

Q

A AN B ZENlC AW e IEF b, FRAT 24 h 4 o HE AR T
H24hd(F2~3)

E1l PRRBFLENEHARMEALK S Cyt-C EARIENHIN
(fEdifh, x40)

Fig.1 Influence of Guiqi Yiyuangao on protein expression of Cyt-C

=Ty

in lung and Kidney tissue of radiated rats(IHC, x40)

>

w

aQ
». . .
c“. . .
o. . .

B2 HESZTEMEHARMEARA S Bax RAREHEM (L
B, x40)
Fig.2 Influence of Guiqi Yiyuangao on protein expression of Bax in

lung and kidney tissue of radiated rats( [HC, x40)

RS 5 24 h A B/ NVE R R IR SR A 4R 0 24 h

>

w
»...
t...
o. ..

Q

B3 HERHBTEMESARMEARAS B2 EARENHM (L
B, x40)
Fig.3 Influence of Guiqi Yiyuangao on protein expression of Bcl-2

in lung and kidney tissue of radiated rats(IHC, x40)

2 BHAE R IR

IEH il 2H 2, Bax A8 5320 58 SO it 1 B2
A b A A R OR IR R 24 h ROK I B YO
B £ JLH 24 h 4l R KRR, IEH T 4804,
Bax JLF-JE KI5, M5 24 h 72 ¥ /NVE F1E /N Bk p
FRBEGR AT AR U 24 h A BHE R IKFRAT,

1B i 2 Bel-2 A S8 R S i 1 i
A b Ay ARG IR AT 24 h SRk B B e,
PR AR TTHF 24 h AL PR RN . IEH E A 80,
Bel-2 755 /NE FVE /N ER rh B B Rk, IR AT
24 h FRIKES , AT 0T 24 h A FHPER KRN0
3.3 P EC AR U XA R BUI 1 4141 Cyt-C, Bax,
Bel-2 S HAXF RIKM LW A0 Ze il 22 4R
4% 24 h 4 Cyt-C, Bax AR IAWIR LR, Bel-2 A
RIEWETH, SIEFHLK, ERARITHEX
(P<0.05); 5% 5f 24 h 20 L4, A K45 CH 24 h
#H Cyt-C,Bax HH KXW R T, Bel-2 KXW R L
I, ZRAGRITEE (P <0.05), LK 4, %4,
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26 kDa

BCl-2 e o wm o oo o o —

VC e = o — @8 2w

1 2 3 4 5 6 7 8 9

L ZERIEHR 415 2. ZERlGE I 24 h 4153, Zeflivh 25 24 h 4154, A5 Rl iE
WS, AR ST 24 h 26 ARl P2 24 h 457 EHIER A 8.
LR 24 Wil 9. ZEE P2 24 h g

B4 JFESETEXEM KRS HSA G Bax,Bel-2,Cyt-C EAK
kAl

Fig.4 Influence of Guiqi Yiyuangao on expression of protein of

Cyt-C,Bax,Bcl-2 in lung and kidney tissue of radiated rats

4 itig

O 22 I 5T ) 28I S 75 T i R P 55 Ak
N AALAEAH B L7 Az, IE W] R A FE L I B, iX 4k
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Table 4 Influence of Guiqi Yiyuangao on relative expression of protein of Cyt-C,Bax,Bcl-2 in lung and kidney tissue of radiated rats(x +s,

n=6)
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