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Abstract: Objective To observe the effects of Chuankezhi injection(CI) on IL-12/IL-12R/STAT4 signal pathway in
the pulmonary tissue of chronic obstructive pulmonary disease (COPD) rats. Methods Fifty SD rats were randomized
into 5 groups, i.e., normal group, model group, and high—, medium- and low—dose CI groups. COPD rat model
was established, and then were given various concentrations of CI. The effects of CI on serum and bronchoalveolar
lavage fluid ( BALF ) interferon gamma (IFN-+ ), IL-12 and IL-12R, and pulmonary mRNA expression of signal
transducer and activator of transcription 4(STAT4) in COPD rats were observed. Results The pathological morphology
of lung tissues was improved to different degrees in CI groups. High—, medium— and low—dose Cl could decrease the
serum and BALF levels of IFN=+vy , IL-12 and IL-12R(P < 0.05, P < 0.01), and inhibit the mRNA expression of
STAT4 in lung tissues of COPD rats (P < 0.01 or P < 0.05). Conclusion CI can improve lung tissue pathological
damage of COPD rats to certain degree. Its therapeutic mechanism may be associated with the inhibiting IFN-1y ,
IL-12, IL-12R expression, and interfering the activation ability of IL-12/IL.-12R/STAT4 signaling pathway on target
genes, down-regulating the mRNA expression of STAT4, and then adjusting the imbalance of Th1/Th2 differentiation.
Keywords: Chronic obstructive pulmonary disease; IL-12/IL-12R /STAT4 signal pathway; Chuankezhi injection;
Th1/Th2 differentiation
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WCARIOR . T A0REA T 11 B by S Al 2 18 M fH 2
M i % %% (chronic obstructive pulmonary disease,
COPD) A BERY KR AL Z —1,  Thl/Th2 #4531k
i AT 5 5 COPD 12 11 4 E A< B A1, A5 1
RO A 12 (Interleukin 12, T1-12) & His
& (IL-12R)/ 15 5 ¥ 5 F A% 5k T+ 4 (signal
transducers and activators of transcription, STAT4) H[}
IL-12/IL-12R/STAT4 {55 %% T30 [ nl 5 52 %175 F Thi
TR F- 2235, 7EJE7Y ThI/Th 400 20k i & 35 ¢
AR 2RI, BN & A S AR
L DA OG . DB it 245 e AT YA AR EI R 2k
W2y, MR M ECRA L, IR L2
TSP AR . BENE . COPD 2548k N W5 o 14 75
i, X, 2L COPD B M & IR & . R
WFFE3ETF COPD “AME” BYSCHRRRIL, KA
SEEGIIRIEGE T, BRI R VATE SR CANERIREE L [
AREIE” AEHIXE COPD K B I BTATE T, WLE%n
AR ST COPD AR BRI 7 i 60 #E Pk (BALF)
HIL-12, IL-12R. - T# & (interferon—y, IFN—y)
DL K fifi 40 41 STAT4 mRNA % & 0¥ 0, M
IL-12/IL-12R/ STAT4 {5538 [ P 4 Mg W] 33 T 569 W 0]
7 COPD Th1/ Th2 KA BiiG200 B9 AT REVE AL

1 MRS FHE

1.1 P K srdl 50 HAdREMENE SD K, SPF 2,
BT (200 £20)g, M A B 245 K2R S0 50 S ot 4
B, SIS AIES . SCXK(E)2008-0020, B> K
WECECAL, BEAA, M AT YR R B W & A 4l
(CKZ-H) Wiy LGSR A 4L (CKZ-M) | Bl iR
ESHRACHIE (CKZ-L), $E 54, A4 10 H.

1.2 W Rkl werliRTES, TNT IEZ A TR
ANEAE, S 12081302; JEZKE (LPS), £
Sigma A H], b5 : 12880; MBI A, JARHE T
WA BRA A, M 11 mg; Rat IFN-vy . IL-12,
IL-12R B e kililn &, 7 MA HAEYRE A
PR 2\ w3 Trizol reagent, L5 : 15596-026, 3% [
Invitrogen Nl eDNA R &, 3£ [E Fermentas 2N ),
5. 00093395; SYBR Premix Ex TaqTM IT 514,
AT A TR ARRAF .

1.3 X3 AW EMEAE, A : 50 em(1K) x50 em
(%8) x50 em(H); TC-3K HLF R, HIITitEE R}
FARRAF; LF26-MES) 081 KF, i 4Esr FHPr
AIRAA S b= B E, HZA OLYMPUS A+ ;
FINESSE H zh A 85U 5 #l , 9 [E SHANON 24w 5

DT62067 il f B W v , K IEEIT & & A R A Al
RT-2100C fiff 47 1 , W FH #2475 R1011122
Rotor-Gene QPCR 1% , f& [ QIAGEN /A %) ; Ultra
Pure UF 4li /K &4, L MBS HBRA A
YXQ-LS-308 I #7281 K e, LIl st
WARA A ESFi%ET ; AIR TECH 84, 7
FALERIA PR AT ; TCGL-16G-A B HEE LML, il
G2 B U %% T 5 HARRIS ELT-13V-85V34
005L.-515999-OL #8 Ik & 7K 48 ., 3£ E Reveo
Technologlies 7y F] o

14 COPD KEHERIE T S8 K — T35 0 5
IR LPS k& Hil COPD K RUAAL, K i
N FURIKEZEAE Y, DA — 00 () A E R LS AA H A T
SRR, 5L, 14 dREEEALREUT 10 %7k G
M (3.5 mL-kg™) I IE T S R B I 22 ST 200 pg -
pL? LPS 0.2 mL, %52 ~28 d (Ji%§ 1 LPS X4 KA
o), TR K CKZ AR A K RENE, 4
KUK, BHKE W, BIK 1 h, BRI i E
4 F, BIRERSEHE 1~3 d S4 KR IRIER
SR, AN THHESGRHE LPS,

1.5 B R ARYE  CKZ &4 AL 4 KO9%
FHE(7.5 mg-kg'-d™) . H1(3.75 mg-kg'-d™) | fK(1.875
mg kg d™) TR M TR VR STROE R A, IR E AL
FERIZH T 10 mL-kg'-d! A2 BHEL K IR 1R ST, R
BRI I 25 A58 3 K, 28 Ko 45 31 d Rik&2y
JE AR R, KEME EahkcRIn ., 72330 E &
2o MG A B K FE VE B BALF, 2.0 B LT
W, HUKBRZCIH SURAE S B0, YIT0E -80 CAI%
RVKFEIRAERF R, BT 4 %2 R 2, H
T HE 41,

1.6 KI5 b5 B Ui 1%

1.6.1 K FRUT 20 £ BEAS:
e ™ WLl 2 U BRAR AL
1.6.2 IFN-v . IL-12. IL-12R f) ELISA & [k
B P8 W B CELISA ) 6 I 552 56 K BRI ¥ A1 BALF
IFN-v . IL-12, IL-12R /K, J™#%$% 18 ELISA i
R G EULA T T

1.6.3 JiliZH4! STAT4 mRNA 52 2¢ 6 5E & PCR K
(RT-PCR)#& M 514y STAT4 K N2 GAPDH it
5 & A i B T A TR B0y A R w58
GAPDH: [# 5°= TCT ACA TGT TCC AGT ATG AC
T CTA CC -3, TFiiF 5’ ACA TAC TCA GCA CCA
GCA TCA -3’; STAT4: % 5'- GCC TCA AGT

WHLHE Jett, St
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GGG TGG AGA AAT G -3’, Fiff 5’ = CTC TCT CCG
TCC AGG CAG TG -3, 4li /K B f# 2 2 wmol,
I T =20 CHEAF & H 3 R A Trizol 32 2 U
RNA, FF&ad ikt . RT-PCR SO RBUCE s, SO
1A Z & DNA B 1 wL, SYBR Premix Ex Taq™ II
(2 x )15 pL, 10 pmoL 5| ¥4 0.5 pL, ddH,013
pL, 30 wL, 95 CHIAZEM: 10 min, 95 CAEM: 15 s,
60 CiBk 15 s, 72 CIHEMHI 20 s, 40 MG, BHEsr
BT D) 55100 5 45 S A B9 S GAPDH Al STAT4
mRNA [ CT{H, B AME LA AR 2E, R
FH 2200 PR F R IR AL A A XX BREEAS H i 56
BIiE SN e

17 Sl AR ik LI R SPSS17.0 4eit
BAFHEATAC S, T RORMEO 2R, P >
0.05, WMJ52:5%, ZHELECR IR R I 2250
(One— Way ANOVA) , PIPIZ[A] LA H LSD—t test;
A P <005, WJ5 224855, MR Z J7 22931 (One-
Way ANOVA) , I FH Brown—Forsythe 8% Welch 1%
1E, PH4HE] FbA R Dunnett's T3 56 . S2645 LA
P+ ARt (x5 )RR, P < 0.05 8¢ P < 0.01 F£R
ERAGIEE L,

2 #R

2.1 NAIZWBFIEA HE e B 1 B, EWd
KRESCAE R L a5 e, XRETEHIE
5, MEgst e, My K, AU RER IR
EAULBAERIPRIRZIND , R WA ARG A B b 58I
M, A RETCHE IR ; BRI SR L YR . X
BL, AR AN B ARG AR AR, 45 BE R A0 4N iR
M, CREFEGRE 2K, PRI 0 Ak
PR AR 48 /N S ACAE I TR RT L VRS SR 1 AR E A
Ji, AR K LR A W ) SORE AR, S L
EWAENLE, ZORMSE A, WP SR
LRy ok, g, HoREAs iy, sk
WS, ZAIMAREER . B, MERE, R
ILHZURY K, 15 A2 COPD MR S5l As
ARG, FW COPD KERBIAIE Hl 2 ; CKZ-H 4
TR AL S A0 ML B s, SRS RE I B
IR, AR SE R s CKZ-M 41 5 A5 10 2 [L A R i
A TR, MRORAME D WL CKZ-L 4 S5 RI 2 A
Fos PR T, R 25T AT v I8
5 COPD KRR 2 2005 B o AR T2

b. HiIZH
B 1 SBAXRMALARKEBFES(HE 44, 100 x)

Figure 1 ~ Histopathological changes in lung tissue of rats in different groups( HE staining, 100 x )

2.2 IiLi% Al BALF h IFN—y. IL-12. IL-12R l %
F 1 EoR, AR R M G A BALF Ht IFN-y |
IL-12, IL-12R S ®¥ R E & TIEHH(P < 0.05, P
< 0.01), KHIFMHEMEEAERE LPS Wit COPD
KEUAAY Thl BN 753 SRR L, CKZ
B FIHEZH IFN=y | TL-12. IL-12R /KF (¥R CKZ-L 41
BALF H1 IL-12R 4b) ¥ E AL (P < 0.05, P<
0.01) , Wi AT A T SR EA TR Thl #9240 il K+
HIYEF, CKZ-H. CKZ-M F1 CKZ-L £H 8] W5 i HL 4%
L% A1 BALF i IFN—y . IL-12 & IL-12R & %57
TGP > 0.05), $E8 AR 0 nl A e
YOG BTG COPD #5781 A BRI 7 AT BALF HY IFN-y |
IL-12 Fl IL-12R 7K FAE AR AR Y, ToH B a0k

o

2.3 Jili414! STAT4 mRNA Kk RT-PCR %1
184 K BT ZH 21 STAT4 mRNA CT i, 52 CT
(B2 TRV AR HE (R AL AL B, DL IE B 4L RE A X R
52048 41K UL 2R N e ik i (2-229), Ik 2,
Bl 2 R, SIEWHLE, SRAH KL STATS
mRNA AXF IR AR B 2w (P < 0.01) , #2740
M E T T LPS & il COPD K Rl 41 41 STAT4
mRNA FRIKTCHE; SBIAA R, CKZ £ilmd Xk
FUITZHZY STAT4 mRNA AYFA3) i Z (P < 0.01),
PR Wiy A T SR AT STAT4 mRNA BRI 4%
TRITULIAT A, B ity T YA R SR 45 24 7 B
STAT4 mRNA ki FREGH, H2ES T8t
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Fx1 BAKXKRMFF BALF f IFN-y, IL-12, IL-12R tb#
(x+s, n=10)

Table 1 Comparison of IFN-+y , IL-12 and IL-12R in serum and
BALF of rats in different groups

[FN-y ng'L* L-12/geL* IL-12Rg'L*

1 BALF Mg BALF 187 BALF
FHA 11123153660 1035451868 2354107 278:061 1467+014 1443024
B 125005487607 116314244617 2491£109™ 247750587 1525£024™ 14882026
CKZ-HAL 1098.02439.88% 10649142232 2332£098% 23.07+049% 14652019% 1443£0.13*
CKZ-M# 110641£2379% 107929+2243% 2356+ 108 23.11£073% 1469£019% 144420.17%
CKZ-L4L 1130.11£3268° 108716+ 18.67% 2360 £070° 2329£077% 1470£014% 1448031
. SEWALE, P<005, “P<001; SHAGLE, P<
0.05, *P < 0.01,

4

*2 FAKRRAAL STAT4 mRNA BIRIEKFLLR (vxs)
Table 2 Expression levels of STAT4 mRNA in lung tissue of rats

in different groups

251 n STAT4 mRNA
EHA 3 1

HRIZH 3 2.2896 = 0.0838 ™
CKZ-H %4 3 1.1274 + 0.1412%
CKZ-M 4 3 1.2645 + 0.0990%
CKZ-L 4 3 1.3136 + 0.0691*

T SIEWAIIE, TP<0.01; SHEIE, P <001,
2.5 7 e
1.5 7

#h #h
#
1 1
IER4 #

T
O] CKZ-H4l CKZ-M4l CKZ-L4

STAT4 mRNA ZE3AAHXHE

Tee B AB AR A HEIE BT I RO o 27250 f . HIEW4lHEE, TP <
0.01; SHEMALE, *P<0.01,

B2 HHXRMALR STAT4 mRNA BIRIAKFE

Figure 2 Expression levels of STAT4 mRNA in lung tissue of rats

in different groups

B (P>0.05),

3 Tt

COPD [ R FI & IR AILHI &2 4%, BRI AR 56 42
Wi, COPD H35 B MLAY (1) [ B e K b A AE, 7
MR 5 ol = A A SR RdL iR, faeafis e
PERIANAG . AN A 2R A Rtk A,
3f) COPD S #0E, fEHE S8 B FG S IE . T
YAEAE S S MZERE COPD RAE Pl %5 mEAEAY, A

FFE3ER, COPD BEAFAE Thl AL H RS 1Y
ThI/Th2 A5, 2558 5 COPD fli b g &A% V)
AHIEO HAT BEMLE G T 40 g b STAT 4 3% 1k F0
IFN-y BJFATCHE, 5T Thl 4UAEM =240, 1
Th1 BYGHHE P 5 B A RE P A2 A AE A BT . SAE A F
HiEZS 5T COPD JifiZH 2145 473 Rl it oy fig F B i F2 ),
IL-12, IFN-~y #iA K2 Tho ZRAfIa Thl 400501k
A IWEAT T IFN- J& Thl 200 4, 7T i
IL-12R Fik{2 1L-12 7745 1L-12 i@ iR v U A
YRR ST Y IL-12R, SESEPELE STATS 1) i N 5%
FES, FEREATT Thl B4R E.

B AE COPD I RR B, ¥ HIHET “m%

KT IR CBEHKT. ERERT AR A
PIEBAREARSE, AT LU NG . H 2,

PIREAA . B B . B BHA 4 S UM <k
RN Z MG L, HERCIRAR . AT B, L
R RIGEFR MBI T . 5B R, &
COPD [ EAEMEEZE N . 2 n] {6 5102 E
RHWey, FEWIY MEFEMEER, H S
BA” A{EHT COPD “AE7 BIRARFANEAE, 1]
TR COPD 1Y & A BT S (1) & Jie o ARSI A S 5
FW, W ATIAXT Thl /Th2 SE#A7 XU P& 35 fERY, i
PRAJFFE 114 i, 7 HEn] I 3% i3 COPD SB35 1 PRAEIR: |
A5 A AT 8 ST RE 4, HOC Tl AT YA 520 T Ik
L 20 R S A R A AL 5 R DL

AWFFE & B, COPD K B IML 5 A1 BALF
IFN-vy . IL-12, IL-12R 2 &AKFFRL, RS
Eppert ZE OS5 AHML; HAGZHZ! STAT4 mRNA 4
PRk IR B £, ¥R COPD KERAE7E Thl/
Th2 A H 23 Thl GIMPLHRIHOIRE, #F—2048R
COPD [#)&95 Th1 2043106 T 1 20 i B 338 1o 2 2
WY . TER I COPD K FURE 50 HL 441 fuff ] s ]
BT SRGHAT THUS , COPD K BN 2H 2955 B4 3 B
WS E% . MVE A1 BALF IFN—~ . IL-12. IL-12R /K
S| filiZH 4 STAT4 mRNA (1863545 i 8 A%, HR
W ARSI “HNEEIA” X COPD F- 4] T Wi Rk R
B &L, AIHDH] IFN—vy . IL-12. IL-12R K STAT4
mRNA Wi BEFIA, Tl IFN-y . IL-12 53011,
22 1L-12R. STAT4 {55 %% 51 Thl 4031k kit
T, MZEf#E COPD KL Th1/Th2 Jeff,  Hi it e b
ALYATESTR S COPD Mgl 24U B3 . Bliih COPD
() 7] BEAE I BLE 5 A ) IFN-y | IL-12, IL-12R
ik, T IL-12/1L-12R/STAT4 {5 538 ff Xof # J5 [A]



« 48

Traditional Chinese Drug Research & Clinical Pharmacology, 2015 January, Vol. 26 No. 1

AUBLHG, T STAT4 mRNA ik, #EWTY Th1/Th2
ARG G T R W 6 T SRR B 3
COPD KK IFN-vy . IL-12., IL-12R &% STAT4 mRNA
FyFA R NREEE, (HRERHEWER R,
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MBEE ANMERERE BI6 #4140 Bax, Bcl-2 mRNA K&

HaE !, LEER? HPE!, £FH!
MEess = NRERTER, g 201999)

W= By

AR EA L, 2, 4, 8, 16 wmol L' ¢4 23 ANI4EA 24 h,
BZWH e ; Annexin V-FITC/PI 3UF 7 X A8 & 4@ fe, 8 T 69 %5 v 3 15 45 3 PCR A& 5@’
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