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(HZE] HIY  BFSERIR R 251565 B BT R 0 18 Wiy IR SUs 28 28 1) 32 <4 i 98 18 MR ( bronchoalveolar lavage
fluid, BALF) FRIE IR PR 461 i ( eosinophil , EOS) P T-HH G H [ cleaved caspase-9 \Bak FIKHIM. Jith  LAGN I H H S
TR BRI R B B3R 5 2H - X IRZH BB A T 9004H A, (L5 %) T A, (HhIZEKAS) (T-TAH A, (LR +
HFEARFN) A, A 10 Ko FEXTH BALF th g IR MR A0 B 473145, TUNEL JE46530 EOS YT ELISA 7% BALF 1 IL-5 |
IL-8 7K ; Western blot #;l] EOS 5 cleaved caspase-9 \Bak 25 413k, 454 AEAIZH BALF fP 40 i 80 . EOS JiF f b4l
B 2 TR B AT (P <0.01) s ST 2K X0 BRAH AN T FZH (P <0.01) o X BRZH Je T4 BALF v IL-5 Fn
IL-8 W ESAR TR (P <0.01) s TR A, P vk B SO0 MR T T304 A R T2 A, (P <0.01) o X4 T-HiH
I3 GERIZEAR L, cleaved caspase-9 \Bak & FARIB M 22 AL E L (P <0.01) s THIA A 705 5 T4 A, A, AH
I, cleaved caspase-9 Bak # R A LI # 225 (P <0.01), 858 KRFR PRS2y Al Py ) 4 B B % e 2 B9
cleaved caspase-9 Bak HyFIAMEIE EOS AHHEYH 1=, Wi BT RAE o
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[ Abstract ]| Objective To investigate the effect of macrolides combined with glucocorticoids on the
expression of cleaved caspase-9 and Bak in eosinophil (EOS) of bronchoalveolar lavage fluid ( BALF) from the
lung tissues of asthmatic rats. Methods Asthmatic rat models were established by repeated ovalbumin sensiti-
zation of Sprague-Dawley rats, and the rats were divided into five groups including a control group, a model
group, an interference group A, (erythromycin), an interference group A, ( dexamesone) and an interference
group A, (erythromycin + dexamesone). The percentage of EOS in BALF was counted, and EOS apoptosis was
detected by TUNEL method. The levels of IL-8 and IL-5 in BALF were detected by ELISA ;| and the expression
levels of cleaved caspase-9 and Bak in EOS from BALF were detected by Western blotting. Results  The total
cell number and the percentage of EOS in the model group were significantly higher than those in the control
group and interference groups (P <0.01) , and the EOS apoptosis rate was lower in the model group than in the
control group and interference groups (P <0.01). The expression of IL-8 and IL-5 in the BALF of the model
group increased significantly as compared with the control group and interference groups (P <0.01), and the
expression of IL-8 and IL-5 in the BALF was significantly lower in the interference group A, than in the interfer-
ence group A, and interference group A,. The OD values of cleaved caspase-9 in the model group, interference
groups and control group were 0.32 £0.05, 0.45 £0.08, 0.48 +0.10, 0.66 £0.15 and 0.75 =0. 10,
respectively, and the OD values of Bak in the model group, interference groups and control group were 0.40 +
0.05, 0.54 £0.09, 0.57 £0.06, 0.78 £0. 10 and 0.92 £0. 12, respectively. The levels of cleaved caspase-9

and Bak were significantly higher in the interference groups and control group than in the model group (P <
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0.01), and those in the interference group A, were significantly higher than those in the interference group A,

and interference group A, (P <0.01). Conclusion

Macrolides combined with glucocorticoids may play an

anti-inflammatory role by up-regulating cleaved caspase-9 and Bak expression to promote EOS apoptosis in the

lung tissues of asthmatic rats.
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L1 RIeALE 254 Bk

A S (PR PART Gmbl 24 ) ) 5 B2 i 80 & S5 40 3% 0%
A8 CERE 15 cm x 15 em x 20 em) 5 B0 HL( FifE X52 51 P T
LAL) s AR B4R ( HAX OLYMPUS) ; BR AR 1 T8 (32 [ Sigma
AFD) S IR TR (RERY RG], A H 5.
20080624 ) ; iy ZEKANBERR B4 ( o) 25 L I 254 BRA W), 2R 7
#5-:20070921) ., 4t iR Bak , cleaved caspase-9 ( Asp353) £ 7
PB4 v 45 B9 ( 25 [E Cell Signal Technology 7\ 7 ) . Hanks %
(ERZRIFKFE AT, Percoll 3 2K (il Pharmacia 4] ) o &
PRALEE FTENEAX (SE [ Bio-Rad) .
1.2 e K RALA 09 4] & Fo 520

ZRSGIRL3 ] RSN E . TH TSR 6 ~8 Jill% SD KELS0 A,
HEMEA Yo AT 180 ~200 g, thiQIUR2E SR sl hon 448
f1t'5-:2003-0013, BEHLF- 175 HREBIH T HA A, [AHE R
200 mg/ (kg + d) ] \T-HIZH A, [ HBFEKAL 0.1 mg/ (kg + d) ] (T
H A [HIZEKF 0.1 mg/ (kg - d) + 218 K 200 mg/ (kg - d) ]
FIXBRZH R A 10 ), WAL SR 7 d R W A )E ,
AT T 10 o/ LIHER 9 /L /KR 1 ml ZH LR
T8 100 mg J 6 S BOBOR B, 55 15 R A5 AL 2 1 T4
TS5 g/LINEEN 9 o/L HUKIEM 1 ml M AR B0 1R, B
K 30 min, $525 7 d; X HRZHLL 9 o/ L Eh /KR4 T MG s v 9 35 4k

Ao BFRIEAHT 30 min A 4 T8 &K 200 mg/ (kg - d) B
TS A S P HLZEKHA 0.1 me/ (kg - d) JEFETEST; A 20 T Hb 58
KA 0.1 mg/ (kg - d) + 28 FK 200 mg/ (kg - d) BEIEES . 3
UGS 22 K, 4 3500 4 4 K R S TERR I 5 W AL B8, A4 it
M2 A 40 o/ L 25 H G2 vh s VI 22 , 35 i LR VE A s 0
HE Y0 517 i 21 2 FEUES .

1.3 X AE A 2R (BALF) 4] &A= it 4

FARBRT CEERRIEG ATHEE Y, 208 < 1
FARFCR AL 55— V7 IR/, ST RV E S8 TE A Hanks 35 ml,
BRI EE S 20 ~ 30 s Ji5 Il BALF, 3L 6 3Kk, B > 90 %
BALF [s[ii i 3 ml 22 XUZ Jo i 20 A i 3§, 7 4 °C (1 200 1/min
B0 10 min, I LS - 70 COKFRHAE, FEl 40 N+ B0
TUTE A0 A B /K sp e R AN Ak 1.0 x 10°/L, 7240 g
THEOR LB M S, B TR AR M ) BALF 30 wl, FE
T AU TR 5.0 SCHRTE 4 °C (1 200 1/ min 2.0 10 min, i i3
BLOE —E B4 S T8I A b, BRI T, 4 HE
Pt J57E @ 5B N 100 S 2EH, IR T4 OS 40T o5 1Y
L, BB s 4L 3 R Ao
1.4 BALF ¥ EOS 4 &

SRR 4 ] )38 B R 1,090 ¢/ml 1 1. 080 g/ml Y] Per-
coll ¥, 45 2 ml B/ INA 15 ml 4R BEEEUE , R 5 iR RN g BE
sz 4 F BALF FH |, 1 800 t/min B5.0» 20 min J5, Wt £E
Hh ]2 B TCRE LN L, EOS 4l 3k 95% LA b 2RIV T - 80 °C
VKFETRAT
1.5 TUNEL #%Am EOS A

S FR A 20 R R A ) G U B AT A, S A B T
T RAALLEPE 10 ASHLET , TGS AN MBI A T A0 P R
1.6 ELISA & & BALF ¥ IL-5 1L-8 ;& &

ELISA LR #5 41 K B BALF By IL-5 1 IL-8 ik i,
HARB B S U A T
1.7 Western blot # M| EOS ¥ cleaved caspase-9 #=

Bak & & #94%

1.7.1 EOS HHIHIR -70 CARAFM) EOS =ikl L, %
A EP & A 200 wl (988 2405 W vk i o A B i, 4 °C
12 000 v/min % .0> 30 min YA FIE, BU S wl # —wd ok B AR
( bicinchoninic acid, BCA) iIXF| i AT EQ Ew, HAT
-20 C AR o

L7.2 K25 B8 K A 4 B 2% CHK[S ], cleaved
caspase-9 Fl Bak PUIARIYLL 1:1 000 Fife, ECL BEG, B3, €W
J&i LA Quantity One SEIEE A 5347 R 5o 5347 45417, LK B GAPDH
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FHEVEORIL & £5 2277, 5K SPSS 130 Ge it 4k, 41 2
SEATANTARAS ¢ KB AR 2 225007 o

2 HR

2.1 %41 BALF k29 j6 % 4 4= EOS Ff & vt & 28

= A L

B BALF o2 i a0 EOS FF 5 Ho (9 24 18 2 7% %0 18
(P <0.01), TR EMTX A (P <0.01,% 1), TH
2f BALF 20l 5501 EOS Wi B4 F g (P <0.01) T3
BRI B FTH(P <0.01) . THi4l A, i1 BALF 20 g i
¥ EOS JIF (5 (9 0] 45 T 4L A, #0 A, 43 BIAH HL 24 238 F 1
(P<0.01) , JHT-HE A B % FTH(P<0.01)

%1 &2 BALF 4it4 EOS T SIYLLHIR A TER (3 +5)

415 no A EER( x107/L) EOS (%) P (% )
payiisti: 10 31.90 =1.21 0.66 £0.22 25.20+11.4
MR 10 48.20 +1.39° 6.83 +1.64% 12.21 +7.02°
FHIZLA; 10 39.88 +1.40% 4.56+0.54> 44,53 +16.19%

THHA, 10 38.68 +1.172 3.02+0.91%>  40.18 +10. 652

THidlA; 10

a:P<0.01,5 2@ 5b4 ;b P <0.01, 544 20 1kd5 ;¢ P <0.01,
5 A s ;d P <0.01,5 FFHM A, )ik

36.40 £ 1.05%bcd 1.87 £0.61%d  63.61 +13.302d

2.2 &40 BALF ¥ IL-5 #= 1L-8 K Z tb4x

BiTIZH BALF v IL-5 1 IL-8 ¥ & B S = F %o BB A4 A0 T 1
(P <0.01), THIL AIL-S FiI IL-8 ¥ B U] R AR T T Hid
A, (P<0.01) FIFTiZ A, (P <0.01) ; 55X BT GE T 2% 5+
(P>0.05),0L52,

%2 &4 BALF 1 IL-5 1 IL-8 KRB (g/L,x £5)

415 n L5 1.8
Xof M 441 10 42.24 +9.06 37.90 +15.02
IR 10 99.20 +17.45% 105.32 +21. 14®
FHIL A, 10 69.48 +4. 40 90.49 +17.214
T A, 10 62.61 +7.174 84.20 +19. 16"
T Az 10 50. 84 +10.01bcd 53.01 +18.37bed

a:P<0.01, 5y Barbd ;b P <0.01, 54 20 1k 45 ;¢ P <0.01,
5 A & ;d. P <0.01,5 F R4 A, b

2.3  Western blot # | EOS ¥ cleaved caspase-9 #=
Bak & & 65 4%

Western blot JEf AR AL T4 A, THAH A, . THA
A, RSt B4 Hf EOS [ cleaved caspase-9 [ %5 B {5 43 51 M
(0.32+£0.05) .(0.45+0.08) .(0.48 £0.10) .(0.66 £0.15)
F1(0.75 0. 10) ;Bak Y6525 B {H 55 M : (0.40 £0.05) . (0.54 +
0.09) .(0.57 £0.06) .(0.78 £0. 10) #1(0. 92 +0. 12) ; Fi I 24
cleaved caspase-9 Fl Bak T H £ A B EFM T HAith 4 41 (P <
0.01,F 1), T4 A;cleaved caspase-9 F1 Bak & %35 I %
BT A, RFW4 A, (P<0.01) HFH4 A, 5FHa
A, ZIEAH G, 2 EGEH 2 E L(P>0.05)

1 2 3 4 5
Bak(25x10°)— . -
cleaved caspase-9(25x10°)—> i s SN—"_—_—_"_——
GAPDH(25x10°)— i GHED GHED SIS S
LB 2052 . T A, 33: FFLL A, 34 FFLL A, 35 4B 24
B 1 cleaved caspase-9 #1 Bak &/ A1 Ak R A ER T AfiZH LR
EOS HfyRix

3 g

SRS iy RO SR A B A3 b DX O AR A Y
P BT, RO L SR N, BB BRI
O A R ) RSURN LB 5 DL 0 PR P IR G e . EOS
SEEET M R A A T I Wity AT AR 1) SR IR
W W AN JE I P8 BALF e U3 I A6 41 21
EOS HUt Y 8 Th e o B & AR EOS P T/, H
5 I A T B L A E

FRATREAE BB K8 /s « 18 Wi o 700 24 66 65 28
T2 R I A R ) EOS AAE 40 iR i , -1 fi 41
SORE IR IRE . ARWFIT LS FAE SR AR U 2] BALF o
S PEANL RO EOS A /= % BRAL, 17 6 172 % B
BART R ZH , 5 BRI ANAT . T4 A, 43 3
5 A RN A M HCH: BALF o R P41 24k EOS T 5 119
L34 2 TR PR TR R, UL 21 8 R A
FERAS AT FEAIG EOS $i , /2 F EOS JH 1=, 5 41 BALF
H IL-8 il IL-5 7KF- 114 22 S ik — PR 30X — i, TGie
J& IL-8 iR J IL-5 ¥ i, 5S040 44y 05 vy, 3 41 T W4 ik
JEH B ER TR AL, H T W4l A, (BA 240 i
IL-8 1 IL-5 ¥k i W i (N F 525 T 4L A, F1 A 41
IL-8 Jyrp PR dnfiitafb 2 —, 2S5 ih o 4 i &
EOS il RAEF AL BIE LTRSS ILS LSS T
EOS R AR 71k B 1k S G Ak iy i 72 [A] B
IRREAN ] EOS PR, S S08 iy W R 1 240 B <3 R
RES o FRATT G S B6IE W 21 B A b E K b AT T
IL-8 Fll IL-5 {7k g 080 EOS fE B R 524 , {2
HEEOS W T, TE A" JIE 52l S KA A R AR 1 i
fl BALF H IL-8 /K- {H AR AF 55 K FR B 251 & H
A5 B T 2 X i A B T8 91 i 5 Asano 451
WESE KA NER 25975 5 EOS JHT- 5 H M 1IL-5 4
P WEESUFNESEE % SN (Y5EN

Bak J& Bel-2 MG 1 —Fp {2 98 18 11, BE A Bel-2
[, SLRESE BT Bel-2 M9E . Bak & i T R4 A1
R, T S S p Lok G B 1 e B . 1R
T-HIT , Bak AR 2 KA s R R ¢ /Y
BE . A0 2 o BECE A0 0T 45 B0 caspase-9 il
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B A FEAMMIAIE T, caspase-9 J& caspase FKi
T B E EE AL, 2 caspase RGEG|E MMM oY
B ERELGE T, cleaved caspase-9 J& procaspase-9
TE Asp353 i B R ZLFIE B — DRI 1 Be, 7T
20 YT A0 8 T ) R OC BE T caspase 3, JH 3
caspase 2RI, T LA -1 L B mrsr' ™ &
W, i3t caspase {RM Y KOS Y& AL, — g i) 4t
JEA R AR 1] 77 £ 25 ) AT7519 RES 5 A\ EOS
AR T RIS 9/ B M 58 TR o AT 9 R
FHEE F N K cleaved caspase-9 Fll Bak & [ 76 K
U ZH 2 BEOS w3635, A BLAE XS RAZH AN T Fil 2 v,
cleaved caspase-9 fl Bak FE R A EHCEEMEYS
BRI A L, 22 5 ¥ W3 1, OF HOT 4L A, 2095
T4 A, F1 A, #H 1, cleaved caspase-9 Fil Bak 7 [ £
NN ZE WA AN, R R R G ZKRR AT
VEE b A BT 2H 2 EOS 1 cleaved caspase-9 £ Bak 1Y
Bk, 2 RO T . RS WY T
B J5 I8 3R 0 W i DR B g TR PR A S v caspase-9 1Y
FEARRYFEA BN B IR A B2 245 ) el N B b
BRI ZE A FRIE R, Z5 EFRATHY IL 5k
B, BRI R 24 K5 W B B R mI ] TL-5 \1L-8 7K
P EOS TR E R R, BB TR ED
cleaved caspase-9 . Bak #JFEik{EHE EOS T, B IEX
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