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Protective effect of colchicine on aortic oxidative stress and endothelial
dysfunction in rats exposed to sidestream cigarette smoke
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[ Abstract] Objective To investigate the effect of colchincine on the aortic oxidative stress and endothelial dysfunction induced
by exposure to sidestream cigarette smoke (SSCS). Methods The rat model was made by SSCS for 56 consecutive days, and the
rats of the intervention group were given colchicine by intragastric injection at the same time. The rats with no smoking exposure and
intervention served as normal controls. At the end of treatment, the activity of superoxide dismutase (SOD), and the contents of
malondialdehyde (MDA), nitric oxide (NO) and endothelial nitric oxide synthase (eNOS) in the rat aorta were measured. The
endothelium-dependent dilation (EDD) test was carried out on the rat aorta. The effect of colchincine on the aortic oxidative stress
and endothelial dysfunction was observed. Results Compared with the normal controls, the SSCS model group had significantly
increased content of MDA, obviously decreased activity of SOD, and remarkably reduced formation of NO and eNOS, and obviously
impaired endothelium-mediated vascular relaxation of aorta. All these phenomena would be attenuated after 56 days’ colchicine
treatment. Conclusion Exposure to SSCS induces aortic oxidative stress and endothelial dysfunction in rats. These deleterious
effects can be abated by colchicine treatment.

[ Key words ] colchicine; sidestream cigarette smoke; aorta; oxidative stress; endothelial function

Corresponding author: ZHAO Xian-Xian, E-mail: 13601713431@163.com

2y JoK 6 A5 A 2 O i L6 5 G S5 3 0 1) S i DR R PR T R A AR BB . RS 2 IESE,
WFFE R AR -t — A b Bt 258 KOO S R I R RO R kAs L 5]
TR IEERIT R . AR YZRanYy AN . WECIREA A, M 2 sl bk A AL i)
B, BRZ AT SIKEEA CPUR” 2. BOKImE kA REDL L, ARSI ROK LB R

g% HEA: 2014-09-14; &[5 H #A: 2014-10-26
BIE1EE: B, E-mail: 13601713431@163.com



hiEZFLRERRE  2014F123288 £513% Z512HF  Chin J Mult Organ Dis Elderly, Vol.13, No. 12, Dec 28, 2014 - 947 -

R 3 0 55 R 6, DA 5 | Ak ) R B 3 B ok AR Ak iz
PR B D BeAS 2 R4 1R o
1 #REFE
11 ZBHMhEH4A

30 H {d ¢ Sprague-Dawley ( SD ) KB, 8/ 1%,
A JFi i (body mass, BM) 200~250g ( 5 5 ZE X [
TURNBEBESLIR SY Hot ), BEALAT 3L, FA10H,
1EH X4 (control, C ), KA A0 3 4K 55 %% 5% 4H.
( sidestream cigarette smoke, SSCS, S), ¥
A 55 7 8 AR ALK T Hi 41 ( SSCS and colchicine
treatment, SC). 341K/ M (VLI84 SL505)
Py BEJA S HIRLE ), RFRTEPRMER TR BN, TR E
BIERIFE20~24°C, HBOEH A PORIRIES, €A
ALY AOK, FTHEHEN DA,
12 F¥
1.2.1 SSCS#E#E MBOKMNBELE 2512 HAIR AN
25 B 7 1 A 51~ SSCSYL 4 (100cm x 60cm x
40cm ) JCE G REZH S04 o S0 AR A DL R
mn KR, SR 13me/ Y, el T Eimg/
X, EBURESE] ), SHFISCH K BB E A YL
RN, BERAEINIY [ SR BRBELOM A, A RIEAT P I
FREE S, [AIFSCZH K BUl ol ik, 4 T ROKAl
[0.1mg/ (kg - d) ], 56dJEIEA KR, PEATSLEGAF
8o IEH XA K BURCETE S — N P ji 58N, BEET
IER AR, HADREE A5 H A 2H K B8 4 Af ]
56d )7 A 70 BEIFSY
1.2.2 MM I2EFRFRIIGEE AR AR R Z AT,
HAARRUIE . DR EBM; BSR4
1.2.3 i iE AR AR AR 56dC I 4 ) L HL
KEUF EF KA, 72T BEA g8 o0 64740 B
x40 AR AL 5 214 B2 ( red blood cells, RBC ).
F1 21 it ( white blood cells, WBC ). Ifil./)Mi ( platelets,
PLT ). IM£L#& 1 (hemoglobin, Hb)., FRAMRE R
fit( alanine aminotransferase, ALT ). IfiL 7§ ILET( serum
creatinine, SCr) %,
1.2.4 B R 3 3 Bk R 9 B2 R 0 3 3N ik &7k
SEH MR LA RHOKANGRZS ) T IS 45 RS
PR BURREE , DA st TS AR TG R R B, TG B
Zydem K i E Sk, B 2em T IR A P AT T
P % ( malondialdehyde, MDA ). #4141k Ak it
( superoxide dismutase, SOD )., — % fL % ( nitric
oxide, NO) LI N KAl —% LA G/ (endothelial

nitric oxide synthase, eNOS ) FH315F5, 74+
Sl T P8 R AR M il 457 7k D B A 2 o % R R
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Table 1 The change in blood pressure, heart rate and body mass

in different groups (n=10, x+s)
Item Group C Group S Group SC
BP(mmHg) 10857 +7.11 127.36 1565 11126 +4.22
HR(bpm) 30022 +1835  365.61+6235  371.52+5535
BM(g) 709.33+6322 692.35+8653  536.29 +65.71%

Group C: control group; Group S: sidestream cigarette smoke
group; Group SC: sidestream cigarette smoke and colchicine
treatment group; BP: blood pressure; HR: heart rate; BM: body
mass. Compared with group C, “P < 0.05; compared with group S,

*P<0.05

22 BUAXRmFFIRFLL

56d55 16 25 WS, BOK B K LA 7 AH 6 1 7 PR
TRPRA A o 7E 45 2H K B2 (B AH 26 1 7 BRAK 38 A 22 57
TsgiitFE Y (P>0.05; $£2) .
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Table 2 The change in physicochemical indices in three groups

(n=10, x%s)
Item Group C Group S Group SC

RBC(x 10%/L) 8.11+055 8.78 +1.23 9.01+0.76
WBC( x 10°/L) 998+218 1092 +1.79 1118 +0.96
Hb(g/L) 152 +12.78 155 + 10.68 154 +13.77
PLT(x10%/L) 1020.33+116.77 1116.26 +135.89 1110.69 +121.27
ALT(UIL) 4763+17.12  51.10+1368  4959+15.11
SCr(umol/L) 454 +325 53.05 + 3.66 4912 +512

Group C: control group; Group S: sidestream cigarette smoke group;

Group SC: sidestream cigarette smoke and colchicine treatment
group; RBC: red blood cells; WBC: white blood cells; Hb:
hemoglobin; PLT: platelets; ALT: alanine aminotransferase; SCr:
serum creatinine

23 BHAXRKTBEBF T A RIRSB N L E 4

kg T AL

L CHLAH, SHL Y K RN 3= 5 ik 4 Xt 2, Tk iR
75 S ) P B2 AR 1 I A T 5K Sy B Az 0, 22
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Figure 1 The change in endothelium-mediated vascular relaxation
of aorta in three groups
Continuous variables present as mean £ SD. Group C: control group;
Group S: sidestream cigarette smoke group; Group SC: sidestream
cigarette smoke and colchicine treatment group; Compared with group C,
“P < 0.05; compared with group S, “P < 0.05
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SYL K R F S BkMDA S &= 1 B 5 FC4l, 1
SOD{E Jy FINOLH) & # Ik TCH (P<0.05) , 4T
Bk AT IG 77 8 8 I, SCH K BL 3= 3 ik I w5 Y
MDAFIFEAL A SOD . NOA ik & , {H 5 CHLAH L,
ZSA G X, AR 2N HAR R ECA K
¥ (P<0.05; %3) .
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Table 3 The SOD activity, MDA and NO contents in three groups

(n=10, x=*s)

Item Group C Group S Group SC
SOD(kU/g) 356.25+3933 24691 +4639" 30216 +28.77%
MDA(umol/g) 3.79+051 558 +0.72" 473 +0.22%

NO(umol/g) 0.79+0.28 048+031"°  0.68+0.26"

Group C: control group; Group S: sidestream cigarette smoke group;
Group SC: sidestream cigarette smoke and colchicine treatment group;
SOD: superoxide dismutase; MDA: malondialdehyde; NO: nitric oxide.
Compared with group C, P < 0.05; compared with group S, “P < 0.05
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3 3t i
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FI6 97 2% % M b P i 4 ( familial Mediterranean
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I B C I 2R K5 A LRl A /N 3R Rk K
ili#% ( LoDoCo ) Hf5T H &5 i & 45 H 351 0.5mg Rk 7k
A, e Bl 7 3 ek & BRT B8 R 2 b T ik 2
fIE M & A4 2B Crittenden% P I & B, 45 BB AT
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Figure 2 The expression of eNOS protein in the aorta of three groups
Continuous variables present as mean + SD. Group C: control group;

Group S: sidestream cigarette smoke group; Group SC: sidestream
cigarette smoke and colchicine treatment group; eNOS : endothelial
nitric oxide synthase. Compared with group C, P < 0.05; compared

with group S, P < 0.05
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