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[(WE] B8 SRR E ARG K B VR B L. 3% FF 40 2 Sprague-Dawley K
BEMLA AT HRZL | e R ZE | A AR B AL B (n=10) o 3830 (18R SOOI R B ST M R RS
A M A3 FBLH A E BRI R BT LA AR 18 2 mg 540, MRAT B2 A0 R B AT ARRAC B 4 o/ke W T/KHME I o JRAKE -
PRAT Y (o R 45 R UL U BRAE Ak THEUMIVVE VR ( BALF ) rhig MR PRI 40 LBl ; ELISA WA 45 41
BALF M 4fMa [+ 1L-3 | 1L-4 | IL-5, IL-10 INF-y M IgE e & 2 Mo A A1 1 A U v Th1/Th2 4 Lb £
RT-PCR LMt ZH 4 T-bet . GATA-3 mRNA 3%ik; i Western bolt FrillliliZH 4 T-bet. GATA-3 & [13ik,
LR SRR L, R B AGHE R B BRI BALF g kLA L] B T I3, 114
IL-5. Lok YREE W& T, 1 IL-10. INF-y VREER] R FRE; AME M S MUIE Th 408 e 6 B S REAIK, Th2 46 A L i
W42 T B2 T-bet mRNA B H R (2R 7KW 1 FAIR, GATA-3 mRNA S H R (4 k7K & FH35( P<0.05 )
PR B S A b A3 A i il oA e s K BRI A E B R AR /KO (P<0.05) , HACRARY; (055 iRg] iz,
LRGSR (P<0.05) o G5 ML RECE G R BV 20E , Zfmzniedk, HCHLHImT 8 5 0y
AHICAMAE A F /K F- B2 Th1/Th2 BB ¢, X —f1EFATRELZE T-bet 1 GATA-3 i@ & EF TIA4% .
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Effect of Huai Qi Huang on asthma in rats and the mechanism research

LU Na, BAI Yan, ZHAO Chen, TIAN Li, WAN Xia, JIN Run-Ming. Department of Pediatrics, Union Hospital, Tongji
Medical College, Huazhong University of Science and Technology, Wuhan 430022, China (Bai-Y, Email: yanbaixh@
hust.edu.cn)

Abstract: Objective To study the role and mechanism of action of Huai Qi Huang (HQH) in the rat model of
asthma. Methods Forty Sprague-Dawley rats were randomly divided into a control group, an asthma model group, a
budesonide group, and an HQH group, with 10 rats in each group. A rat model of asthma was established by ovalbumin
sensitization and challenge. The budesonide group was given budesonide aerosol 2 mg before each challenge. The HQH
group was given HQH 4 g/kg dissolved in water by gavage before each challenge. Hematoxylin and eosin staining was
used to observe the pathological changes of lung tissues. The percentage of eosinophils in bronchoalveolar lavage fluid
(BALF) was measured. Enzyme-linked immunosorbent assay was used to determine the levels of interleukin-3 (IL-
3), interleukin-4 (IL-4), interleukin-5 (IL-5), interleukin-10 (IL-10), interferon gamma (INF-y), and immunoglobulin E
(IgE) in BALF. Flow cytometry was used to determine T-helper type 1 (Thl)/T-helper type 2 (Th2) ratio in peripheral
blood and the spleen. RT-PCR and Western blot were used to measure the mRNA and protein expression of T-bet
and GATA-3 in lung tissue. Results Compared with the control group, the asthma model group showed significant
increases in the degree of airway inflammation, the percentage of eosinophils in BALF, and the levels of IL-3, IL-4,
IL-5 and IgE in BALF (P<0.05), however, the asthma model group showed significant reductions in the levels of IL-10
and INF-y in BALF (P<0.05). The asthma model group had significantly lower percentage of Thl cells but significantly
higher percentage of Th2 cells in peripheral blood and the spleen compared with the control group (P<0.05). The
mRNA and protein expression of T-bet in lung tissue was significantly lower, but the mRNA and protein expression
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of GATA-3 in lung tissue was significantly higher in the asthma group than those in the control group (P<0.05). Both

HQH and budesonide significantly improved airway inflammation and the above markers in asthmatic rats (P<0.05),

with comparable effects between them. However, there were still significant differences in these indices between the

control group and the HQH or budesonide group (P<0.05). Conclusions

HQH can reduce the airway inflammation of

asthmatic rats and alleviate the symptoms of asthma, possibly by regulating the levels of related cytokines and Th1/Th2

ratio through the T-bet/GATA-3 pathway.

[Chin J Contemp Pediatr, 2020, 22(2): 171-176]
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JUARH AR R S PR R B BE T B FEI PR b
Wi () 2 B 6 AT, L X 02 i )V FH B L1
WA, AR, Thi/Th2 JIHELR M, Th2
MM 3ol R 1) AR LT =2 — B i S
F T-bet Il GATA3 JE#%E Thl, Th2 4 RE 51k
J7 I A E B PR 26, AR 5 3 e Yo I iy K RS
FMEACE S, WS A SR A, mE R s
Y 7K B 4 R 7224k, Th  Th2 21 e 1 AR 1k,
DL K T-bet Fl GATA3 L4k, LIk — LT
e B Xt I it ) 1 FH B LML
1 MRER®
1.1 KRz Rk 7
SPF 2% 6~8 Ji] #% 1t 14 Sprague-Dawley K Fil 40
H, At B R AR A RA L, 16
FrF AL B K2 R B s 2 B sh 11 52 56 oL SPR
YN, HFRIREE N 22~25C, 12W12h BK
TR, HERKOK RS, AT SR (2
B20020074, 10 ¢/ 4%, JAARIER 2D ABRAF] ) ,
W A A M A PR AR ( 25 A4t 324102, BT iy
FIEABR AT ) , BIAEE (OVA, 3EE Sigma A
A ), IL-3, IL-4, 1L-5. IgE. IFN-y ELISA i 7
ST RIS s R A E R A IR A
1.2 Ak H

O B OVA I TR LI 1Y 10% AL(OH),
W, FoTIEERST, T OVA IIZKRIE R 0.2%.
FRIREW &S, A PRIESEESOR, BT 1h N
i, ZALWBCH: ¥ OVA 55 0.9% NaCl ¥ B Hic
FEEEHIR A4, i OVA LR N 1%,

1.3 SLIGSr AN ENRR B A ST
PR BB A 4 4, 25X IR L 22

BRI | AP . PRACHGA, Bl 10 2,
it OVA BT A B 7 A R AR U g g A
RIS 55 1 RRAESN 10 S8k, W
PTG R BE 4 85, PROIE Es 2 A, SR 1A%,
BWEBA L WL A7 3 A, BRAUE T ES 0.05 mL OVA
HHOR, HEETS 0.5 mL OVA S0, OVA £
HEART A H KR 1 mL. Ak 5 14~21 K,
B/ BUE T % M A A T DL 1%0VA % W 55 1
30 min/d, fAHIZSTEL . BUEOAEUR R, M
55 14 RITIR, R TT 30 min LAIAR A3 2 mg 4k,
RR 1R MRS BRI RG24, M
514 KPR, OEHT 1~2h, LIMAC BT 4 o/kg 7
HIET 2~3mLoKe, BRHEE 1R, XRAKT
KGRt 540, HEE, BEmmBiRig] | AL HE
WM RIS, LA R | A b 2 i 2
B A A AR KRR
1.4 WRERFRE

TERURINJGE 24 h, DL 10% K& S RREE R B,
AN I o Mt 5 11 SRS R, 2L A S <
FH 0.5 mL A= 3R 7K VR B e M S =0A87 i 3 1k
B A v e T ( BALF ) #3510 B2 i 2 g
JIE, 80 CYKAAIRAT o BN AL ZE Il 2
TF 4% Z R EEPEE L 4~6 h, HEATH ML) Ak
IR Fr, BEDLE IR REA 3 kY R, DT
e ke .
1.5 HARHE - ROLE

Wehl s i v w e . oK, LTy
A - (HE) Yot FRULEIE 1Y B~
AR,
1.6 BALF HREEES 14 4 B e

B % 4 K B BALF, 4 °C. 1200 r/min & .0
Smin J5, B 1 mL Hank's 7 24015, HL 0.2 mL
R, B , BT 200 A UEEVELE AL S
I, IRIEIE A 2A R S TR G IR 4 L 31
1.7 ELISA &G4 b E -+

fifi FIL-3., IL-4, IL-5., IgE. IFN-y ELISA i
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Fg (R A Y RHCA R A A ) SklE
BB BALF H i P ROvR e o SCi b TRa I
R & U B HE TR . AR PRt it R A 4
S0 L R T R
1.8 MAARELAET Thi K Th2 ZHAR EL 51

g3 85 A RO K MELNE 9k T 46 B, i 1 mL
RPMI1640 50 4 35 SR e B VE, WA IMA LW E R
20 ng/ml FOWBIEIE, ZCUBE R 1 ng/ml HO4G B 155
K, LWRER 2 umol/L RERERE, 37°C. 5%CO,
B AW H 4h; SRS 0 PBS 1 ml, 2000 r/min
B0 Smin, PES 2K, PBS 100 uL & & S A
CD4 HifA, 4°CHEEIFE 30 min; 2000 r/min &0
3min, PBSIHPE2#H; MMA 2% ZRHE 0.5 mL,
FIREE 20 ming B0, FLWE, NE0.1% 2R
# PBS 1 mL, ZEIEHFHE 10min; &L, 7 L3,
JITA 300 pL PBS HEA:, 3500k 3 & A 0
A TFN-y, IL-4, 4°CHOEHFF 30 min; .0y, 7
2, 2000 r/min & 0> 3 min, PBS ¥ ¥t 2 i ;
BIMA 1% 2 B W 0.1 mL, [E % 10 min; [ HL
0
1.9 RT-PCR #illl T-bet mMRNA % GATA-3 mRNA
7K

B —80 °C KA IR A 1 25 2H K BB i vk R i 28
21100 mg, )% J5 K H TRIzol 357 24 f# 10 min,
PEHUE RNA, FEAMHOEETHIE RNA B2l
FARE . HREUH 8 RNA 2030056 5% I WA 28 300

S cDNAL 10 {585 FE cDNA, SR SEH 286 B
PCR #:, 514 o1 27 & 3E R A= M H R R 55 B
NEIIRA R, AL 1. VIR ZR: cDNA
(10x )4 pL, LTS (10 pmol/L ) 45 0.4 pL,
SYBR Green/Flourescein qPCR Master Mix (2 x )
10 pl, dH,0 52 pL. JZ W 2k £F: 50 °C 2 min,
95°C 10 min; 95°C 30s, 60°C 30s, 40 1,
g, LR, 2 00 kI T
1.10 Western blot #&ill T-bet & GATA-3 EH/KF
BUASTRI AR BT S50, 20 R4 v 3
4°CF 12000 r/min &5.0> 5 min, B W, BSA B
ER WA, M40 pg F A FRE, BN
JHe e IS R VK SR AT 40 85 e B, LA 5% BRI =
WEA L h, BIK. In—Prad i, U b iE
A5 B Y BRAR I A AL B RS ) b, IR
N Lh, feFRCRY BA, KL, B R
W — P IE 2 s YUK T-bet (55KD) (3£
Invitrogen 2% i}, PA5-40573) . %% vi Bk
GATA-3 (50 KD ) (i =& A= W8 R AT FROAN A
10417-1-AP) | R Z 5 FEHUIK GAPDH ( N £ )
(UMt = AEYA AR, AB-P-R001) , i —
PO BELL AR 1:10005 SR FH B B 28R i 4k
PR IC i E P T (R AR Y TR A
FRAHE], BAL1054) , HBELLMI R 1:50000, FFis
EURAE UGSt R 40 L or i, 2558530 LA T-bet |
GATA-3 5 GAPDH [ FL{EHEA 72 i 5 0BT o

*1 S|¥IF5
e G752 F B
Forward: 5'-ACAGCAACAGGGTGGTGGAC-3'
GAPDH Reverse: 5'-TTTGAGGGTGCAGCGAACTT-3' 253 bp
Forward: 5'-ACTCCAGTCCGCATCTCTTC-3"
Gl Reverse: 5'-AGGGCGGATAGGTGGTAATG-3' ZeUlp
Tobet Forward: 5-TCCGGGAGAACTTTGAGTCC-3' .
© Reverse: 5“TCACTGCTCGGAACTCTGTT-3' P
111 Fit=EoH 2 #£5
K SPSS 17.0 G5 i F 5 A X B A7 B 12
M. AFAIES TR ERER IR + brifEzs 2.1 BAXRMARYIFREFRY

(xxs) Fon, ZAMECR SRR T 22001,
LA P L3R T SNK-q K36, AT & IES 3 A
T BEORR A8 (U A7 [ E ) (M (P,
P.s) 1o, Z4E 8k H Kruskal-Wallis H 3F
SRR, AR I ELECR ] Nemenyi 75, P<0.05
FZEFE G L

Xt PR SO 25 A0 TE 5 88 i 2 K T 7
BEZEM 2400, Wi BERG IS, SO IR, RE
R _E Bz AN v, S S R SR R
AN s BRAC B AR RO i B R A AR
SCTEREK IR RS, R R AN I T TR A A
WA, W B AR B S5 A b 25 P AR . LI 1
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2.2 HAKXR BALF FREEER IR 4R LL G ZE 1L

KB BALF H g R PR 41 B L 451 L3 2
S G E L (=10, F=28.537, P<0.001) .
1% s 2 I8 R A 200 B EE 81 ( 0.140 £0.023 ) #5%t
B (0.016+0.005) B EWE (P<0.01) , FAL
B2 g R MR R A IE EE 1] (0.099 +0.022 ) %5 W g
HIEE T (P<0.01) , MACHE Y]S5 Hh 2= 84
(0.080 +0.030 ) fHHL2E R TeGe 12 L (P>0.05) .
2.3 HHAKXER BALF F4HpEFKFETL

L% Wi 20 BALF o IL-3, 1L-4, IL-5., IgE ¥ &
ARt PR BN, IL-10. INF-y Y& B0t B 4H
FE TR (P<0.01) 5 FEACECZ IL-3, IL4, IL-5,
Ik V& BE R A 41 B 5 PR AR, IL-10. INF-y ¥R EE#
P2 T e (P<0.01) , H5XFRAMLL, 2
AN G L (P<0.05) 5 MACEZH S A HhZs
TEAM L2 T G222 L (P>0.05) o WK 2,
2.4 FESMEAMBEIRRE Thi, Th2 4HAELLBHIZE{L

I i 2 &7 J) 10 % JIEUIE Thl 20 B8 L 4914 ok e 2
BT (P<0.05) , Th2 40 B0 B 2H 15 3%
Him (P<0.05) ;5 MRACHZL AN i K A Th 4
Fb A 2 i 4 25 1A (P<0.05 ), Th2 4 g L)
G B35 T RE (P<0.05) 5 FRACEZH AN S i
FLIE Th 20 it L 9] 5 7 1 25 P 4L L 22 SR 4 0 4

TR L (P>0.05) , MACIEZHAMAE ML Th2 4L
il S5 A 2R A A 22 e GE 2 E R L (P>0.05) ,
HGUNE Th2 4 L A5l v T A M s fE2H ( P<0.05) o
3 3,

1 BEAXRRMARREETN AR - a6,
x 400 ) AHXTIRAE, TREEAEMIET, RN TEE I, W

PR JCHE 9L, I L B ARSI A Y, IR R, TR
Mud s B oML, AhEBELS RS2, AR BERT IS, S
s, AT BB, SR S A R g K i e 2T
EAIE AL, SR8 BRI AR, SR A A R L ¢
PEAMIERE, AT LI A Bk L IR C A M A A, i
BRSO, SRR BB B R A, SR R R
JEWEE, RN R IR W R, 7T DL AT A fk 5
D AL AL, A I A A TR LA

*x2 FBAKKBALF hfEFAKELLE (xxs)

2051 n IL-3 (pg/mL) 1L-4 (pg/mL) IL-5 (pg/ml) IgE (ng/ml) IL-10 (pg/mL)  INF-y (pg/mL)
Xif 2 10 35+6 48 +7 19.5+2.4 60+6 183 + 15" 249 + 13
i 2H 10 86 + 8" 148 + 13" 51.5+6.1° 148 + 15 74 £ 13" 106 + 13°
Hi 2 fE e 10 59 + 8" 90 + 9™ 36.6 +3.8™" 96 + 12" 135+ 11" 182 + 20"
WAL 2 10 63 + 6™ 105 + 11" 39.6 +5.0™" 106 £ 9*" 115 18" 166 + 11"
FAH 44.158 79.273 42204 57.226 49567 82.542
P& <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
e a m SXFIEA AR, P<0.05; bR 5N LR, P<0.05,

*®3 HHESNEMFEREME Th1, Th2 4HAaLL B EL &
A 1 (’_C *5, %) JIGLE [M(P,s, P;s), %)
ZH 5 n
Thl Th2 Thl Th2

popiieEil 10 13.6+ 1.1 43 £0.6 14.51(14.09, 15.04) 0.42(0.30, 2.68)

I M 2] 10 3.8 £0.6" 13.4+1.0° 0.16(0.14, 1.28)" 14.93(14.68, 15.42)"
A Hh A 2R 10 9.0 +0.6™ 9.7+ 1.0 8.07(7.63, 8.12)"" 8.08(7.94, 8.27)""
FRAC B A 10 9.8+ 1.0" 102 +1.2* 8.90(8.59, 9.67)"" 10.27(9.43, 10.49)""

F/H Y 107.519 72.825 17.871 17.857

PAE <0.001 <0.001 <0.001 <0.001
T anSXHRYIEL, P<0.05; b /RSN LES, P<0.05; o /nSAib A3l lhEs, P<0.05,
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25 &4 T-bet, GATA-3 mRNA R HEE AR IX
T

BEMGZH T-bet mRNA M AR 3R IR 00 R4
FZREAK (P<0.05) , GATA-3 mRNA K HE %Kik
BT IR AN ( P<0.05) 5 BRACHEZH M A o s
820 T-bet mRNA K HAR F # A B hi 41 . 2 14 n
(P<0.05) , GATA-3 mRNA Jz H: 3 3 ik 52 i
HRETFE (P<0.05) , [H5X R4 e 2: R
it L (P<0.05) 5 MRACE 2 5 A0 A3 A L
5 PR FRbRZE R RG T F R L (P>0.05 ), WL 2,
x4,

*4 &HET-bet, GATA-3mMRNA REEQHEMRIEE

T-bet —“——
GATA-3

GAPDH «EES <> TS T

B 2 Western blot #ill& 20 T-bet & GATA-3 EAR
SEEGKE LOWIRAL; 2. WA 3. AL AR 4. BRACHEA.

[x £ s 8L M(Pys, Pys)]

mRNA HEFERIK
251 n
T-bet GATA-3 T-bet GATA-3

X R 10 1.04 £0.12 1.02+0.14 0.82 +0.05 0.28(0.23, 0.29)
L I 2] 10 0.48 +0.10" 3.04 +0.33" 0.28 + 0.03" 0.87(0.83, 0.99)"
it s T 10 0.67 +0.09"" 2.05 +0.33"" 0.52 +0.05*" 0.63(0.58, 0.72)*"
RRAC B4 10 0.63 +0.10™ 2.03 +0.27*" 0.59 + 0.04™" 0.57(0.56, 0.65)™"

F/H Al 26.412 43.501 121.356 16.300

P <0.001 <0.001 <0.001 <0.001
VR SXRALIER, P<0.0S; bR SEEIRALLEL. P<0.05.

3 iTig RIZH KB BALF Hmg R PR 20 M L (5 ont B 2H 1 2

22 WA, Th1/Th2 G 2 £ & Th2
AL b S T BN A 1 FEZEALH] P Th/
Th2 4 2 45 (4 [ RF, T2 20 MR G 09 240 B B -4
IL-3., IL-4. IL-5. IgE Z%73 W8, 1 Thl 4iAEAH
KR AR A T TL-10, INF-y S8 23 0870, J5 305
TS S U N, R AR Y MR R —
FRECPHSZ5Y), MMRETA . MIRC T BRI,
MEH A BB R 2R, HhH 6
A Bphgk & 18 PSR NS4S &8, BEA %
FEVER s IRR S R, ML B B L=
BERG AT U AEAVEHIBLEI AR

ARG EE T s, 0 Wi A AR R Ut £ 2 i
BELEASZ A0, M BEG R, R ks, A
LA YR, SRR S i A PR R R M A
R MALE TR, SR REK R B,
B, R EEEH BRI, 5
i M ZS BT U5 RO A Y, REBARAC BT B R
AV 22 it T 3550 R 463 45 B AR R SN o I P A

FrE, WA TS BALF rmg e 4 i b4
Wrh U R R, S A A L 2 R ST
SRS, RWIMAC BT A I 3 PR AR ST P g R 1k
4 A e ]

Y B F 1L-3. TL-4. 1L-5 ¥4 Th2 40 fi 7=
Ao IL-4 BEVE S gk (974, PIHHI Thi 20 i 76 1L
FEA WA I T, 5 -3 B[R] 50 3 AT K 4 i 1
B, AR T SIE B B N M s 1L-5 T RE
JE RS IR MR A0 M e . ik BaE AR, RIEHA
PR RGBT 2T BT S 2L P R P = A5 R A I
IL-10 1 INF-y ¥4 Thl 400K 7, w3 FE%
RE S VR B AR FT 45 L s, I e 4K R
BALF H7 IL-3, IL-4. IL-5. IgE kB W ET1E, IL-
10, INF-y ¥ B2 U] G IR MRAC B T 905, IL-3.
IL-4, IL-5, IgE WREE TR, IL-10. INF-y ¥R
W, ST A RO A Y, R
e B U A 1 g i VR IS A RORE S IV, DB I Wi i
Mo KEEAE M ST B e R R B AP VR 2
FAFFE B0, MRACEE nT LA 0 K UL TeE Al
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IL-5 G0, f23F INF-y f 8, 15 Th1/Th2 P,
KA PG TR A 20 B A ARAE AR

it 2K A LA S 00 45 SR T S EDULAY S 7R Th A
Th2 ZHML LA, W2 K BRSPS BEUUE Th 2 A
U TR, Th2 SHA LG B30, FRACE T-FlS Thl
YA EL BN, Th2 A0REHLGI SR, S A fEt
TR Y . X —45 85 Liang 25 " JE47 /9 /)N
BRI (A T S5 AR L, R IARRAL B B2 I %
Wiis A VRIS Th1/Th2 Geyse A7, BHIRE s B AR

FESFPERL ST T-bet A1 GATA3 J2HLAE Thi |
Th2 2 i S 3 43 Ak 7 1] ) SC B 28 1, T-bet 2 A
A8 A0 P YR R BRI T-box 5 5% R F F 5
1, & Thl kB2 e S R F4 SR . GATA3 &
GATA 5P 51, J& Th2 4 D)5 A 7
UANPS 3 e RS RS %@ﬂaﬁ%l?%?i
R Th2 iS4, A REE LA E] T-bet (1734
Wﬁﬂﬂ%%h?L%m AT R BN, B
WirZH K B, T-bet ik 8 E AL, GATA3 Kb #E I
Ft, i Th1/Th2 Ik EL20AE Fo 6 e 5 TpAc B+ 15
Ji, T-bet LK R TR, GATA-3 FikB BFEME,
Wi T Th1/Th2 ey, X —AEHI S5 A b AT iy
SR Y, AR B i T S SR B F T-bet Al
GATA-3 fik, E R4 IF BN & VERT Th1/Th2 4
JiL LU A8 S BT A FH DA T 2 A 2 iy A o

25 AR, WA AR A G DR 1 ity A R 9
BEP I FATE RAE SN, BEARPE R TR 20 A LL 51,
R B 1L-3, 114, IL-5. IgE ¥ & i 3% TR, 1L
1onwwmfﬁﬁam,MW%ETmma%@,
KB g 2 AR B Y, X —4E ] fE i
Va5 %5 5 - T-bet . GATA-3 SESZHLAY, FRAD
R T 22 ik e o 15, A8 55 R AHE R o R AH
M, WE LR T S
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