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Effects of clenbuterol hydrochloride on the structure of
lung and antioxidant capacity of mice
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Abstract: [ Objective] The effects of clenbuterol hydrochloride (CLH) on the lung were studied
through the observation of the structure of lung and determination of anti-oxidative index. [Method] Mice
were continuously administered with CLH at the doses of 12. 5,25. 0 and 50. 0 mg/kg and the same amount
of saline for 30 days. The changes of the lung were observed by light microscope. Expression of Bax protein
was measured by immunohistochemical method. At the same time, activities of SOD, CAT and content of
MDA were detected on the 5th,10th,20th,30th days. [Result] Compared with the control group,the level
of SOD and CAT tended to reduce, while the level of MDA seemed to be elevated. The diameter of alve-
olous, thickness of interalveolar septum and surface area density of the positive expression of Bax protein
significantly increased than that of the control. The degree of pathological changes was in dose and time-de-
pendent effect. Results of Two-Way ANOVA indicated that dose contributed more to CLLH-induced lung
damage than treatment time. [Conclusion] CLH could destroy the balance between oxidative stress and an-
ti-oxidative function of the body,and this effect might be correlated with the low activities of SOD,CAT
and high content of MDA in mice’s lung.
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Fig. 1 Effects of CLH on the structure of mice lung

A,B,C,and D. The light microscope structure of mice lung of

control, | , Il yand [l groups after intragastricaly treated at 30 days,respectively; AL. alveolous; ALS. alveolar sac
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Table 1 Effects of CLH on diameter of alveolous and thickness of interalveolar septum of mice
14 . Jifi ¥ B 42/ pm ‘ A ﬁﬂﬂﬂﬁgﬁ/pm ‘
Group iameter of alveolous Thickness of interalveolar septum
5d 10 d 20 d 30 d 5d 10 d 20 d 30d
CK 35.2042. 64 33.874+1.55 32.9642.38 30.44+2.23 4.08+0. 20 3.96+0.11 3.63+0.24 2.85+0.16
I 35.6142.11 34.0942.42 33.10+1.56 33.03£2.20* 4.11+0.23 4.07+0.15 3.95+0.50 3.69740.43"
Il 36.03+2.22 36.13+3.13% 35.67+2.31* 35.14+1.15** 4.18%+0.26 4,.4340.22" 4,3740.18* % 4.04+0.32"
I 44,3642.82* *42.39+4,70* * 40.56+3.44* * 39,6943.77** 6.22+0.50"* 6.03+0.29"* 5.7240.30** 5.244+0.36"*

TF 5ot WA b, BB G AT * R 22 R B 3F (P<<0.05) 4R » » KR ZERMEBF (P<<0.0D) . % 2.4,6,8 [,
Note: Compared with control group,data within a column with asterisk ( * ) show significant effect (P<C0.05), * * shows extremely sig-

nificant effect (P<C0.01). The tables 2,4,6,8 are the same.
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Table 2 Effects of CLLH on SOD activity in the lung of mice
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#H 51 Group 5d

10 d

20 d 30 d

CK 101.0449.11

1 90.24+£3.06"
il 85.5042.89"
Il 77.814+1.21 "

113.05412.74

104.564+11. 90"
91.0642.58" *
88.81+3.07" "

124.71£11.66
111.35412. 04"~
107.9243.42% *
95.8242.20" "

136.05+13.58

121.62+10.31**
119.3244.95* *
105.69£5.10" *
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Table 3 Two-Way ANOVA analysis of effects of CLH dose and action time on SOD activity in the lung of mice

TR T e ; CraT

Source MS Df 7’ value
74 Dose 52 146. 426 5 320,26 0.939
ff[a] Time 1 351.802 3 47,693 * 0. 326
7 & X B} [E] Dose X time 1627.312 9 12.295* 0.617
%22 Error 92.758 55

o TR R E (P<K0.05), * * RREMMEF(P<0.01), £5,7H.

Note: * shows significant effect (P<C0.05), * * show extremely significant effect (P<C0. 01). The tables 5,7 are the same.
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Table 4 Effects of CLH on CAT activity in the lung of mice U/mg
5 Group 5d 10 d 20 d 30 d
CK 141.2444.88 152.72410.70 164.3148.63 179.62+11.57
I 138.1542.02 144.56+6.93" 155.35+7.24" 162.02+4.33" *
il 130.05+8.29" 136.61+5.82" * 144, 284+4.23"* 151.0749.45* *
il 118.18+3.21** 125.4746.07" * 133.7846.66"* * 146.11+8. 12~
x5 HBTAHIHE ERAMEIN/NEME CAT EHEZMORNEEZEFESHT
Table 5 Two-Way ANOVA analysis of effects of CLH dose and action time on CAT activity in the lung of mice
AF SR ¥J7 H H R r i 4 18
Source MS Df 7’ value
74 Dose 23 146. 406 5 122.24 0. 859
i) Time 3 351.872 3 37.793 0. 362
748 X I} [E] Dose X time 4 657.302 9 55.295 0.707
"2 Error 79. 658 55
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Table 6 Effects of CLH on MDA content in the lung of mice nmol/g
24 5 Group 5d 10d 20 d 30 d
CK 8.334+0.78 8.1240.52 8.6140.42 8.57+0. 28
I 7.89+0.37" 9.29+0.60" 9.93+0.16" 11.55+0.75" *
il 9.07+£0.22" 10.76£0.49" * 11.37+0.38" * 13.63+£0.45" *
I 11.164+0.61*~ 13.05£0.70" * 14.66+£1.10"~ 16.81+£0.83* *

HiZR 7 TLLE M SRR e P R R R e S EYAWRBEZW . Rk g [T RE R R
FH 1] PR 28 B 5 PR 2R A0 52 AR G /N BRI IE MDA 2/ BRI I MDA 25 Bt 9 52 05 K T s ] R £
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Table 7 Two-Way ANOVA analysis of effects of CLH dose and action time on MDA content in the lung of mice

A2 S IR ¥yor 1 H B F s o 18
Source MS Df 7* value
74+ Dose 1 035. 286 5 131. 60" * 0. 857
i 8] Time 421.028 3 22.936* % 0.461
74 X B[] Dose X time 657.116 9 10. 207> * 0.782
%22 Error 22.705 55
2.3 BBEABTEBR/NMRIAE Bax EEKRIZE  0.05).20~30 d Bl IE Bax 2 11 FH M 2 35 69 %
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F 8 HEE4 T Bax BAZ/N R RLNETEENZMN

Table 8 Effects of CLLH on surface area density of Bax protein in mice’s lung pm”!
21 51 Group 5d 10 d 20 d 30 d
CK 0.036 740.002 1 0.035 440.002 3 0.034 240.001 5 0.032 040.001 2
1 0.037 64+0.001 8 0.036 940.001 4 0.036 240.002 1~ 0.035 740.001 5~
11 0.038 24+0.003 2 0.037 440.002 1~ 0.037 040.001 8* * 0.036 540.002 6* *
Il 0.050 240.002 1"~ 0.047 440.001 7"~ 0.045 140.001 9* * 0.043 740.002 6* *

s Wi 25 BLARALL L B CLH fdi /NI SOD #it GSH-PX 11
W AR EFRE. B 1B 5w M . CLH ]
3.1 CLHMABH/MRMBEREXEEEEm MRG0 SOD 364 i & Kk, Al a5 R
SOD LWk it — B LA 3L N R RO CLH M0 50 & 80w . i ) 2R, )
i, REHEL B B W E T AR 2RO, ) KAk /NRITIE SOD 3% 4 i 7 AT 2, XF SOD B 18 %
WK A AR HL O, B O, RAYE RN,  SMEg™E,
SOD 1) 7% ¥ A& B S e T ML TE bR 420 B 3 0 g CAT AR E AR R P ) —Fh & 2 0 BT R
TP ARWESE R WL CLH ¥ B J5.12.5,25. 0 Al fL¥ . RERS T KR SOD AL 1% PR 40 1 o 25 B 7= 22 1
50.0 mg/kg 3 A5k /N EUIE SOD fiE sy HL O, A ko H,O il O, LU A 9 1k 32 5]
RS, £ CLH S Tid /A B 0 ARG ok CLH #H )5 .12.5.25.0
B T AR AT BRBE T AR B AR 5T R 50. 0 mg/kg 3 AN 4L/ R 9 CAT 164y
Bk =22 I) A B0 25 4 9 0 30, AT SOD §6 PERR K. A ASTRIRE B2 A B IG5 iT BB 4 ML 1A 8 &2 CLH 4%
XGPS CF CLH Xt/ RFIES G se 259 0haa i BLARFE S st fa] N =4 T KR ¥ A |

b



34 PEALAARBHEE K2 25 4 1 SRR D

5 40 &

B X BERUR R B o AL CAT /92 2R
BRAE WOR CAT W45 H, Bk CAT 5K 5
REST . e X 8 CAT W PEREAR. Al g R &,

v

¥
y

ANEUTE CAT 365 CLH Z (8] 2 A5 7 & A0 1k,
CLH Ff FH 0] Bk e v+ 32 AU ek [ 24 JHE X /s
ST E CATT 336 4 14 5 i g B JBORC

-
B W

K2 E R IR s R 2 30 d A/ BN IE L2 Bax 5 15 A9 G5 21 2L Ak~ L 8¢
ABLC.D. 5151 Bax & FIAE A BELR L LI LA/ BUNE o A9 4235 5 E. BHE 0 B8 s AL B s —. 7% B PE

Fig. 2 Immunohistochemical observation of Bax protein in mice lung after CLH treated at 30 d

A,B,C,and D denote respectively the expression of Bax protein in mice lung in control, I , Il sand [ll groups at 30 days;

E. Negative comparison; AL, alveolous;—. Show positive product
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