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By 1 A& M T 498 (T helper 1)/Th2(Thl/Th2) 48 % B F vy F # % (interferon-v,
IFN-y) 1 &1 %0 ffi /> % 4 (interleukin-4, IL-O) A Z#mEA MR AE R EHXBEIRFHEA LUK
W 2 S g 7 XA, P e O o X R E e B e AR R AL

Fi%:80 R BALB/c MR MM AV R At BEE 22 A4 HEXMNE KT F 4,20 R/
A, REEANBAN ERABRXANFERORB HRAF R XAEEwm.HATERU2 A
FERBEE, LR/ FEARE, THRTIERBARE 2 Ao, KE XA E A ER
#& (bronchoalveolar lavage fluid, BALF)fa i A8, 2 AR P et  RE L6 40 4
LRBERE, FFHATRE L6 B R 04T BB & %KMW %40 BALF # IFN-y & IL-4
GR.HRTAE . 5t BARK, A4 BALF & IFN-y X F W B B1&,IL4 X ¥ 9 E
AEERAANR, BETAILAKTHAEBK,IFN-y/IL4 WEHAE AT BB
4 [ IFN-y,IL-4 K& Ff1 IFN-y/ILA4 kR, ZR A XA FEX. RAE2H:. 5% 48
AR AR M IFN-y X FH B Bk, IL4 XK FWE F&,IFN-y/IL4 LA B %
R SEA AR, WA L4 KFHEBRK,IFN-y/IL4 W EA B AT, L P r 4
IFN-y K FYH & A& ; W % 7 4 B IFN-v.IL-4 K F & IFN-y/IL-4 W %, £ 7 ¥ £ % it
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FREX, #wmBATdERBRELA BRAMALRERECER AR LEERRHY
REAMBANEN ;AR T HAAXAERELBERAENREEB AN B WD, KR R
EERELERRPTBEBAAERRK: He T ANBEERETAR ARG LEEER

B, ZRBRRITFENL.

G Py TRV EREANR IFN-v IL4 AP, R ERERE, WHAEERZ, TR R

2K AR AR,

XBR. XA E%w; PEN; vy T#HE; N E 4; Thl 4808; Th2 ME; MR

XRE N — R R R SRS
SRR o L P o AR TR R A R 3 R 4 4 R 2
1 #UEFBhME T 40 (T helper type 1, Thl) #l Th2
YT AE R AT . Th2 352 A8 I P % Wi T R % 3
JR i) S BR MBI , Qo B 5T R B, Sk R A e g iR
JL Thl/Th2 HAE# & F F&, & B KF Thl/Th2 Lk
B T BT ER JLED e RIAIEE
M Th2 40 M % & i Bt & e g, T 2 i T
Thl/Th2 Wil 4,k The GiE# Rk E, v THE
(interferon-y, IFN-y). H 4 g /- £ 4 (interleukin-4,
IL-4) 2 A B Thl/Th2 V4 i) — Xt & S 4 g A 7
3% U R S I F R4 . 24 Tho [ Thl i #
FeAemt , IFN-y SRk Tt s )R Z » 24 Tho [l Th2 fi$
AR, IL-4 REFHHE

- 7 O H AR I, s R B TR 9T/ JLEE
Wi, AEL AL A BT . ABTSE L BALB/c /b UM 5
Y, EBEWMAK T dEMEMEE 2 JE B AT BE
T, LU 7R Ak 58 7B 8 Ak 7 F Wi O B A B e R AR
BL AT RCHE R, D T B TR /N L i 4R AR S
HISRYE .

1 MRE5FE

L1 sRs#Hh#bsm 80 RIFHEHMEME BALB/c
ANRUETR 18~22 @), i H E AL Bt LR

Y ORE(CEENREELRIYWARTEL
FAET, ERFYVFATIES J 02512130) . ARHE (K
B AT FE DL BT 5, R/ BRUBE BL 4 O = B R
R 2H | i AR RL A Lt FEOR AN K P T A, B A
20 . fEZE R 25 C R E 602 ~70% KI5
W, HHRKERE.

1.2 2ZRXANEMNLE B HEHA (ovalbumin,
OVAY(E#EHBEAYRKARAFD, AEILH
(AIOH,) (R XA TAH R AR , Bl B 5 52 0% fY
] 22 (enzyme-linked immunosorbent assay, ELISA)
R & (EE R&D A7), Van Gieson ¥ {8 # .
Harris AR RE W LW A WA B ¥R (LT
B SR A AR R AR A D, ZH AR K B
CE 25 & F 231050 A BRA 7D 5 B bR X (Labsystems
Duagon Wellscan MK3,75 2 F# A 5D, R E )
FAL(KD1508, #7 VL & A Rh il AL 4% 5 & A IR A R,
MIAS B % 5 55 ¥ 48 3 R 48 (% 6 22 B R
FrRG 4.0, b L e Bl G ARFRAFD .
1.3 e RABAHNE . PRy HE&ERLH T %
R R EH AT R BB EES, R
100 mg OVA.20 mg AIOH, fin A ¥ £k /K B 5% 59
OVA YREEJ7 102 MR A W, B 1 mL 47/ BUIE i
SEUELL I 5% OVA ¥R, B X RS M AL,
Brzs B X B2 S0, 8 /NG T 58 1 RFISE 14 R
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PL10% OVARAEW 1 mL B B 808G 5% 23 R
ZEORBRELANRNET S LWEHAES
H K 5% OVA A bk il A B b 28 55 1k, T A
40 min, B A BT, B R 1 IR, ZHMNBABLIEFR
A R K AT IE s T T AR

T EFERKRE A H R ER T3
AT MU T BRSBTS R R
BESEENEC MR, E 2 KRB AT
G, MA 950 ZBE, ¥ JFRE 24 h R IR 5 UB R
REZMBEEHE, B EETHEERTOLRE
il &

FELERF, W TEH 2 ARGFHER,
LW/d, 3t 4 A, REBCLB YT EFO AKX
dy=das XRg/Ra X (W,/W)'* (A: E 3% ;B: 8k
KEW B d: WA TR EF & W. 3)
WERE;RMABRRE R LRNE, H &M
LFIEK 30 kg JLEHZER 10 5. Fhird %
Hh 24 e i VR B R & TR AR 24 5. 33 g/mlL, DLF R
0.01 mL/(g -« d)FET /N Hb ZE RIS . FHZE WK
W b ZEOK #A J 5 TC i UV BE A 0. 075 mg/mL, D)l
FEARAL 0.01 mL/(g « DFEF /N ;= B X IRAH A
T LA K 0.0l mL/ (g DFEH.,

1.4 Am3ARE F %

141 BMEEAEHE HHSHNTEHBE
B 7 d JF SR JE 2 JE 4y B Ak AL BE L EBORE Bk
W, VeSS W 2% . Ui 4R 72 il S R4 I v o Uk R
(bronchoalveolar lavage fluid, BALF), &>, Bl |
5 W5 BR UG i At 20 28, DL 10 %6 R B8 [ 2 S, 4 SR
FA 7 A AE MR 2T (hematoxylin and eosin, HE)
B Je S 4 4 G 42 i 4% il L S U 3D J

L42 WALKE ¥R MENEEHANMA
GUE A, Fl MIAS EE 22 BR 2 B 8 - 47 i 248
SRR g 65 R A #T

1.4.3 BALF F# & IFN-y & IL-4 # % BALF
b B Wi ELISA B & (36 B R&D) 3 B 45 #:4E
7E 450 nm AW WG BEAH , IFN-y K 1L-4 K E 5K
Ot BB R IE HE , 38 2 22 1 A o il 20K i A4S TEN-
vy B IL-4 R B,

1.5 %it¥F%  FSPSS1L.5 Gt M. 5
B xTEs ¥R, F One-Way ANOVA B FH K
Homogeneity-of-variance # 7 75 22 S5 £ K 56, 40 5
TN HEHAT BN R 5 25047, 3R H LSD 2 )5 i
TP L5 a7 Z A 55 WA Transform 72 7 H

(Lglo+ D AT RBAHR)F, HHTEHNRT 250
B, 3 M LSD P #fT m L, P<<0.05 JER
BRI EE L

2 & R

2.1 —#&ER TEMBANRFRTER, E6H
I, 16 S EE IR IR, RSB RGN BEALA /N RA
JE B T S B L B PR R & T R, & OVA W
KI5 BB % I SR I L R /IME R
B BERB A LR E S SR FER,
FPEAEORRERY.

2.2 MASBREFAE

2.2.1 HE & BEmEE7d5E,2 X BH /N
U4 SR8 B R, B RE B VILZ BB H Y
I UL 8 5 W W S AR 2 /DN B P 4 S R RE S A 5
P, BB b Bz B 2R, 40 S RE R I ) 5 P RT L 3R
mAM, EAREBHAE, ERKEREHARE
i 5 b ZE KA 20 /N B P9 4 7S BE SR DL S5 RO
P H/NR N L R R, W
K 1A~D,

C S & A B = Po N N A

BrEaEg, B LR NBEEERYEKRILSEE;
W i 455 70 2 /)N BRL4H SRV R IR b B R B 7R IR
WA S 38 %8, 45 BE K JA I ) 5 78 i . K ik, R
BRI MR, A RE V18 ULSE 45 40 R 5 28
KA ZH /N BRI P 40 32 R RERN IR b R B 4L B
LEREBHY . ERSHRIF, BRI ERME
A B V= 10 5 S W 2 /0 B P9 4E SR RE 45 0 o
i, ERARLCEREEBHY . ERALEREHARE
1. WK 2A~D,
2.2.2 KERE BWmEE7TdE,.ZEAXNKEA
/N BRI P40 SR RE ) iR P ok O G D 4F 4k 1
Az 5 2 Wi 15 A 2 /)N B DY 40 SR BE I IR AF 4k 1Y
2, RET- U UGN MO 3 AR A RE S R b SEOR A A
/N RO ST R R O R D B DR A 4 A
Wi 7 4 /N B SR RE RS R L B R A
detA . WLE 3A~D,

WENG IR T 2 J8 25 B X BRI BT P9 4l 32 <
A RE R 1) J5 P A AL R L AT 4 g A 2 W A5 A 2 /)N B
WX REERERE RN Z &R R L 43 4, i FE K
v 20 /)N B4 SR R B R G DI A A A A5 AU 2 B
B S Wi LIS B SR A RE A TR IR DR AF
A BEAHA B, LE 4A~D,
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Figure 1 Pathological changes in lung tissue after 7-day activation observed by HE staining (Light microscopy, ><200)
A: Normal group; B: Model group; C: Dexamethasone group; D). Pingchuan Formula group,

Figure 2 Pathological changes in lung tissue 2 weeks after activation observed by HE staining (Light microecopy, > 200)
A: Normal groupy B; Model gronp; C; Dexamethasone gronp; D; Pingchnan Formula group.
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Figure 3 Pathological changes in lung tissue after 7-day activation obeerved by collagen staining (Light micrascopy, ><200)
A: Normal group; B: Model group; C: Dexamethasone group; D). Pingchuan Formula group,
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Figure 4 Pathological changes in lung tissue 2 weeks after activation obeerved ly collagen steining (Light micrescopy, ><200)
A: Normal group; B: Model group; C: Dexamethasone group; D: Pingchuan Formula group,

2.2.3 MENASMABEERCERIN NH
MIAS E2FR A& MR G, £ 200 FH &
BP REEMTH, AMERPEO KR
JRE HE f5 K0, W E B i X 4 E BLESF 0k
W,

WM A 7 d )5 AR B IR A T BUE KL O
EERE . ERBREANBAHEH MNP

0.01), “FRRJr &, b S 4 4 B 3 £ 1 B i AR
5ue B Bl B i R 40 B 1B 4 i (P<C0. 015
HEERAR A BT R T AR R B B R
(P<C0. 05, P<C0. 01) ; 3b ZE 3 #4 40 Fe 7 Wt Jr 4 B IR
DRSO S AEERPBRBEMAHE T
B(P<0. 01 R TFA S M BERMAZR BRI
B, ZHBFERTHRIEE X P>0.06),
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W M 8 S 2 JRD AR 4 o DR e T R L T AR S
62 B TR AR AR s 1 X HR 4 BR B 1 in (P <<0. 01) ;
FERAS L BT Rt 7 20 18 D e £ TG AR L TR 5 0% 0
e PRE S 1 X B2 B B 38 in (P <<0. 01) ; 3 ZE R A4
A KT Wi IS D e £ TG AR TED AR S O B TR B AR
70 20 B 402 (P<<0. 01) 5 4% 20 [8] 6 %5 BF I 4 2%
RTG53 L (P>0. 05); i 5 41 5 #b 5 K b
AL, RERGHBR AR5 LEERHERT LS
HHE L (P>0.05), WFE 1,
2.3 BALF k& ¥ IFN-y.IL4 KF % 7 d
G, 5 B X R LA, AL TFN-y /K F B B [
R (P<<0.01), IL-4 B & F+ & (P<0. 01) , i ZE R A%
46 IFN-y B B F#AK (P<<0. 01, P<<0. 05) ; 5 #I 44
PAE , b ZE K W 4 AT Wi 7 4 T4 B B R AR (P <<

0.05,P<C0.01),# FHZ54H IFN-y/IL-4 HAE B 8
F 8 (P<<0. 05, P<<0. 01) 5 7 I 24 40 i) 1L %%, IFN-
¥ IL-4 K, IFN-y/1L-4 lWEZFHREH ¥ E X
(P>0.05),

WRIE 2 .55 AX B LK, AL IFN-y
B & I (P<<0. 01) , 1i IL-4 B & F+ % (P<<0.01),
IFN-v/IL-4 H{E B B AR (P<<0. 01), i ZER A8 20
IFN-y B B AR (P<<0.01), SHAEIA L E, b %
KAS4H IFN-y JoBA &8 22 5 (P>0. 05), IL-4 Bf & ¢
& (P<<0.01), H IFN-y/IL-4 [L{E B F & (P<
0. 01) ;P 772 IFN-y B &8 7 & (P<<0. 05) , IL-4 Bj
HBREAE (P<<0.01), IFN-y/IL-4 L B & 7+ & (P<
0.05), PiFAZ42H 8] AL, IFN-y, IL-4 /K F & IFN-y/
IL-4 thfE2 R TG iHEE L (P>0.05), W% 2,

%1 BALB/c/MEALARELBEGS T

Table 1 The analysis of collagen-stained picture in lung tissue of BALB/c mice

(zLs)
Collagen area (mm?®) Optical density (J/mm®) Integrated optical density (J)
Group  n 2 weeks aft 2 weeks aft 2 weeks aft
Activation 7 d wefe s .a er Activation 7 d wec.e S .a er Activation 7 d wec.e S .a er
activation activation activation
Normal 10 480.71£214. 58 527.564230. 23 0.1340.03 0.1640.02 64.24+35.14 84.85+40. 46
Model 10 4 784.62+2 336. 1544 8 200.9943 741. 154 0.1740.02"* 0.18%£0.03 824.024403, 8344 1 366. 024525, 7844
DXM 10 1 518.62£649, 044400 2 280, 764811, 854400 0.1540.03% 0.15%0.02 216. 90476, 334400 354, 38145, 034400
PCF 10 1 358.844251, 404400 2 116, 101822, 234400 0.1340. 0244 0.16£0.02 177.07+£29, 564400 321, 754104, 194400

** P<<0.01, wvs normal group; © P<<0.05, #4 P<{0.01, vs model group. Because of heterogeneity of variance, data were analyzed after using Logl10
to convert the data; 44 P<C0.01, ws normal group; "% P<C0. 01, ws model group. DXM: dexamethasone; PCF: Pingchuan Formula.

%2 BALB/c/NRBiEERBKR IFN-y 5 IL-4 fkKF
Table 2 Levels of IFN-y and IL-4 in BALF of BALB/c¢ mice

(z£s)

Interferon-y (ng/L)

Iterleukin-4 (ng/L)

Interferon-y/iterleukin-4

Grow " Activation 7 d 2 we.eks .after Activation 7 d z we.eks Aafter Activation 7 d z we.eks Aafter
activation activation activation
Normal 10 16.57+4.72 18.03%2. 46 1.46+0.17 1.50+0.43 11.4843.65 12.1343. 20
Model 10 10.11£5.56* * 14.0442.14>* 2.13%0.55** 3.1240.78* * 4.89+3.20** 4.80+1.59**
DXM 10 12.41£2.06* 14.53+1.74** 1.65+0. 564 1.7341. 03484 8.50%3. 462 9.20+3. 8644
PCF 10 14.3543. 984 16.23+2. 604 1.57%40. 33484 2.074£0. 7408 9.68+4.0204 9.07+4.782
* P<0. 05, ** P<{0.01, vs normal group; & P<0. 05, 24 P<0. 01, vs model group. BALF: bronchoalveolar lavage fluid; DXM:

Dexamethasone; PCF; Pingchuan Formula.

3 9% i

SIERIEMAE TR B R L REERMA AN FE
WHEAERIE., KEIRE M REN MG ESEEE,
IX V] R A B e X DAY R A TR PR
3.1 PR Fabedep A R IFN-v/IL-4 &k & #
i %ra WA FKFF, RE AT 5 B g
AR REHMA RN T, XEENRE [
W 430 55 T Y 1 5 P 4 DR A 7 A R I R

i 3 — 3 T R A O T IS BT O B VRO 3 U
B B ‘Wb L TR . PHEE = NI > T
P11 22 DR A S A R O i F) 2 R BILRD 5 R R AR R B R
W Mg ) BIL AR N TR T o U W o 7 R 7 AR A SR A8
e 240 ML L R P A R B O 2 TR R 4 05 B TR R BE &
Z T IR AR ZE SR M 2, TR X i A KR 0 5 R UL
IERR RN FEE MR, M THEMS T EAR
HEMEERMES . P ERE WX AR ST E
MRV X 8 4 3 A 7 e P G35 14 78 1 B i PR 3% B 07
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A — MY . RFR A, IFN-y. IL-4 LB
KA T B GE 9E N B A R A TR, 7
AR ERYES WY, FFHRE , XA AR F B\
AN H TET LA . i LA T i A R AR
YE Y05 75 VAT JG » IEN-v KB TFH i, IL-4 7K F [
i, T A ¥ TFN-y/1L-4 AR , 8035 S GE R AE KOs
R ARRAEAR o Wi 7 BT R AE S SR AT
B

3.2 FRAMNEIAETEWHAANAAEATENY
w BAREE R B BRI RIES, X R BN
—EERNERREESEHNNE—SREFERE. ]
EEEREREEM L RGEESE A KKHF.
HPHF RIENMENBEZMHRNESETRIER
B, X SORE B I R A AT IO U AR A SR R
PR, 25 B0 i R A 4 I8N B O 3R R B R 4T 4 i R
¥ mFIE®HME", XA ESITR
A AL o 3X FE R UL & PR IE AR A AL,
WE S HIRARK R, W MR 61T , 5 209 M &
A AR, A RN REFS B R RYE
HIAGEEE, R R Y65 R, BRI /N FRU4H S
SAEERE FOT IR LA A, A RE S R, 4 S R
BE R R AR 43 2 MR, R BELRE” . O e
ERAFIRTT G » T B B M A A8 /N RO BELIR 2,
B3 o 0 SR R A E BR , DR T T LA A 1 A R4
FREIR , Yok 20 J2 i £F 4 A B R U AR, AT 410 ] <G
HE.

3.3 FRABRIAETEWHMERANAGET F
Wi 7 LA R BT Wi R, A VR F R T 1k
BN E A T HE B LH R,
E T, I T e R AR R, 8 E
P R E R E , 8 oAb I S R, A E
“BREHUEBEERE AR 5MHLEREER
A—EMEM,

HRIWE R R R RIRIT R B IR S . &
WF5T 7R » #b ZE R AA XF IFN-y/IL-4 Hh{E 13, &
BRI B F FEAL IL-4 B9 KF, i B3 IFN-y/
IL-4 BB, 3K % BH By 42 i <CE R AE R B . T X
IFN-y /KRB B, 5 A4 R 2 R L5
HERX., XATRERM R RS R RAMME T
Th2 4 Jfd 1) 3% 3k, [F] B 30 %] Thl 48 g 3% 3k, {H X¢
Th2 40 a4 &5 R B & . BE IR I7 B[R] A9 2E K, SF B
JFIRYT RN B I, XF Thl 4 Fn Th2 4 g B B
A B VR T VE R, FLT R0 Hl SRR A AR R L (B R 3R
WHETZ, A RIFHPERETR .

g5 BT, PR IR X R E S E SR 2
FOL R a8 NER—DNAR KL E

BT R R RW . i 5 BT XoF 2 i & =2 AR ——AR
PRI » B il - R VA B 5 A VA T IR M S T A — R
BJr. Vi 54 €Kit HAR #4578 F XF Thi
40 Ji A Th2 40 i B A X 24 J i 8 55 16, ELBE
2yt ) K AT AN A B

4 FlsmpzR

B e 7 B A A 5 AR SO 5% B A ) 1) 2
R,
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Effects of Chinese herbal medicine Pingchuan Formula on airway
inflammation, interferon-y and interleukin-4 in mice with asthma
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OBJECTIVE: To observe the changes of interferon-y (IFN-y) and interleukin-4 (IL-4), factors related to T
helper 1/T helper 2 (Th1/Th2), in airway inflammation in an asthmatic model of mice and the effects of
Pingchuan Formula (PCF), a compound traditional Chinese herbal medicine.

METHODS : Eighty BALB/c mice were randomly divided into normal group, model group, dexamethasone group
and PCF group, with 20 mice in each group. For inducing asthma, the BALB/c mice were sensitized by
intraperitoneal injection of mixed ovalbumin, and then activated by inhaling ovalbumin. After 2 weeks of
sensitizing, asthmatic mice were intragastrically administered with the drugs once a day for four weeks.
Bronchoalveolar lavage fluid (BALF) and lung tissue were collected respectively after 7-day activation or
2 weeks after activation. The general histological changes were observed by hematoxylin and eosin staining
and collagen staining, meanwhile the levels of IFN-y and IL-4 in BALF were detected by enzyme-linked
immunosorbent assay.

RESULTS: After 7 d of activation, compared with the normal group, significant decrease in IFN-y and
increase in IL-4 were detected in the model group; compared with the model group, IL-4 level of the two
treated groups was decreased and the IFN-y/IL-4 ratio was increased significantly; no significant difference
was found between the two treated groups. Two weeks after activation, compared with the normal group,
IFN-y was decreased, IL-4 was increased, and the IFN-y/IL-4 ratio was decreased in the model group;
compared with the model group, IL-4 level in the dexamethasone group was significantly decreased and IFN-
v/IL-4 ratio was significantly elevated, while the level of IL-4 in the PCF group was significantly decreased,
the level of IFN-y was increased simultaneously, and the IFN-y/IL-4 ratio was significantly elevated. There
was no significant difference between the two treated groups in IFN-y and IL-4 levels, nor in the IFN-y/IL-4
ratio. The area of collagen fiber in airway wall epithelium in the model group was smaller than that in the
normal group, and those in the treated groups were lower than that in the model group; there was no
significant difference between the two treated groups.

CONCLUSION: PCF has regulating function in correcting the imbalance of Thl/Th2 so as to improve airway
inflammation. The therapeutic effects of PCF are basically similar to dexamethasone.

KEYWORDS: bronchial asthma; drugs, Chinese herbal; interferon-y; interleukin-4; Thl cells; Th2 cells;
mice
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