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Effects of huai qi huang on cytokines Thl, Th2 and Th17 and phagocytosis of alveo-
lar macrophages in rats with asthma
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Xiangya Hospital, Central South University, Changsha 410011, China (He Q-N, Email ; heqn2629@ 163. com)

Abstract: Objective To study the effects of huai qi huang,a traditional Chinese medicine, on cytokines Thl, Th2
and Th17 levels and alveolar macrophage phagocytosis in asthmatic rats sensitized by ovalbumin (OVA). Methods Forty
male Sprague-Dawley rats were randomly divided into five groups: normal control, untreated asthma, budesonide-treated
huai qi huang-treated and budesonide + huai qi huang-treated asthma (n =8 each). Asthma was induced by OVA
sensitization and challenge. The levels of IL4, IFN-y and IL-17 in plasma and bronchoalveolar lavage fluid ( BALF) were
measured using ELISA. The phagocytosis of alveolar macrophages which were isolated and purified from BALF was
evaluated by the colorimetric assay. Results ~ The levels of IL-4 and IL-17 increased, in contrast, the IFN-y level
decreased in plasma and BALF in the untreated asthma group compared with those in the normal control group. The IFN-y
level in the huai gi huang-treated asthma group was higher than that in the untreated asthma group. The IFN-y level
increased and the IL-17 level decreased more significantly in the budesonide + huai qi huang-treated asthma group when
compared with the budesonide and huai qi huang alone treatment groups. The phagocytosis of alveolar macrophages in the
untreated asthma group was lower than that in the normal control group. Huai qi huang alone or combined with budesonide
increased the phagocytosis of alveolar macrophages compared with the normal control, untreated asthma and budesonid-
treated asthma groups. The levels of [FN-y in plasma and BALF were positively correlated with the phagocytosis of alveolar
macrophages. Conclusions  The levels of IL-4 and IL-17 increase and the IFN-vy level decreases in plasma and BALF, and
the phagocytosis of alveolar macrophages decreases in asthmatic rats. Huai qi huang treatment may increase the IFN-y
expression in plasma and BALF and the phagocytosis of alveolar macrophages in asthmatic rats. There is a synergistic effect
between huai qi huang and glucocorticoids. [ Chin J Contemp Pediatr, 2011, 13 (9) .747 =750 ]
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JH ) R R A %8 VI AH 6 , Bt F S8 UE 52 The 20 7 A
Th17 4 i Je 43 Wh 19 TL-17 b 2 5 82 Wi &% 9 AL
H I AR A Y A, B 5 5
BRI LRI AR Ih REZ LA S
HEOME TR RGN R H 22— ML REA
UG se R0, 4 LRI E R ST RE T, (HAR
FO MNP )L Thl/Th2 40 [ 3h B By 52 %5 /0 W,
1B o ASBIFEIE S WA ARAT BRI i R BRI AR S
SENIEHE VLK (BALF) T4 [ IFN-y IL-17 /K- LA
T it 4 5 5 240 5 W T R 1 ), 00 X B 9
Wi A/ AL

1 #RSH%

1.1 Zh¥RiRF

SPF 2% 4 ~ 6 J& # it Sprague-Dawley (SD)
R 40 HRHE 110 ~ 130 g, 19 B W) B Rk K
(VFRHIE 5 N004256 ) . A AT & J00k: ([ 2 ik 7
B20020074,10 g/4%, Ji A 35 K J1 25\ A R A
A ) A A T o AL W (BT R R |DD) L O AR
(OVA,Grade V, [ Sigma 22 i) , G Wi
¥ Sigma 2 7 77 5 K Bl IL4 | IFN-y | IL-17
ELISA 350 & R 36 B R&D A w7 i, k40 28
E Amresco 2 &) 77 i s RPMI-1640 5555 5 L4
64 I3 (FBS) |8 (1 B (trypsin) (EDTA 2%
K E GIBCO A= ¥ TR W], A0 o E 7= i B 41
Mradi
1.2 Zh¥oEREmER R E T

BEATLES 7 2 04 R BRI AL 20k 1E 5 % BRLZEL
Wi AT A A MAC B4 A A4S 1 + RRAC B4,
FFH8 Ho SHSCHRY RV 9% OVA il 55 1 i
R, BERGAL SRR 1 RANES 8 RIS 1 mL
% OVA 1 mg FIE AL ERBEML 100 mg 1P Ji 35 ik
W5 15 RIFIREMW A 1% OVA ¥k, Bk
8 mL, [ H 1K, ELWAE 4 ., i1 . B
FNEOR Tk R RS 2E, 5 15 RIFIR, Bk OVA 3k
il 30 min 25 T A ML 257 2 mg 551k, MRAT B4 3L
TR R e 4, 56 15 RITIR, R4 TR
Fe#(0.4 g/100 g AT ) HEH . bR 1E + MLAD B
2 BN Tk e 4, 56 15 RIFIR, Bk
OVA JUE T 30 min 2571 M 457 2 mg 5510 LL K B
RETHALE (0.4 ¢/100 ¢ (RH) #EF . 1EH N
MRS S A B AR K

1.3 XEH*E

1.3.1 AaA#4E&  BAKRRIYIERKRELE L
24 h J5,10% 7K & SE8E 3.5 mL/kg I8 T 5 R IR
WA I F EDTA $HTEE 1,2 000 rpm/min, .0
15 min, B 3K F - 70°C vk A7 T 40 i R 746
Mo AT SRR, B UG VE 6 mL PBS, 5%
REUCTE U A TRT e, RS IR S [l R 3 R
80% . WA MEVE W 2 10 mL, B .0 J5 B BT
—70°C VKA PRAE T 20 L DR - Sc S B A RE
WA YTIE . RN BERIRER i il fitiif
I3 24

1.3.2 ELISA A4 f % #= BALF IL4  TFN-y,
IL-17 KF P 7 k3l & i Wl Bk .
1.3.3 PR Lr i 5 50 #e ) A 56 B o 2m I 5 T 3
& 2% Yang U 070 I E WAL 2 x
10°/mL 20 ik BE Al B0 40 I 15 724, W5 9% 24 b s,
Fr LI, i PBS Pk 3 Uk, W AR I BE A, 3815 B
WEA A2 . FRFL A 0. 1% 1) L0 iR
200 pL, ' CO, #EFEAREFE 2 h, HiR PBS ik
PRI R PELT 3 WK T AL A A0 i 2 i
200 pL,4C §E SR, o AFLRE, bR
490 nm KbiE IR SEEE OD fH.

1.4 SitESHh

K SPSS 16. 0 it -t 114830 #r . 3t
OB SR DAL £ ARifERE (v 2 5) FoR, PRALIAT L
BAT I 2T RS0 (F K96 , 207 25 57 REAR 4K
1) He AR FH AL PR 2807 25 40t LSD R 36, T 725 o 1) 4
KAIHTR ] Pearson AT, P <0.05 K25
SEGIEE .

2 F#R
2.1 Mm% IL4 IFN-y IL-17 7k

I Wit ZEL AR AT B8 4 174 2% TL-4 KOF- 388 %) R4
B 5 T (P <0.05) s fii b A5 ] A i A3 £ + AT
B R 2 S BT 5 21 I IR (P < 0..05) , i
5 IEH G B 22 0 G812 8

W2 ISR TFN-y 7RS4 0E 8 %) REZH B AT A1
M2 AT ¥ 2 A e i 2 B SR 3 7R (P < 0.05)
-5 1E X6 B bR 2= I TE e v T2 3 S5 T A s
+ PRAC B A B S s TR 4 41(3%9 P <0.05) .

WM 2 AT B 4L I TL-17 7K P40 5 ) R
AT (P <0.05) ;A7 Hb s 7 20 55 122 i 4RI AT, 35
IR (P <0.05) , 5 1E 4 AL 22 51 G2
S5 55 AT M A A+ AT B A i 4 AT 4
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4 BRI RREAR (3 P <0.05) , SIEH X 4 22
bl v e o S S I

x1 HAKRMIE IL-4 . JFN-vy . IL-17 K (x +s,ng/L)

26 531 n L4 IFN-y IL-17

IEH X Rl 8 16619 990 =108 322 +24

I i 2H. 8 219 £12° 776 £71° 378 £30°

A A T 8 17017 957 105" 336 £22"

Mifd 2 8 204 +42° 1011 =161" 373 £32°

TS + MDA 8 166 £3%9 1284 52404 297 4 1gb-ed
F A 4.779 11.830 10. 820
P <0.05 <0.001 <0.001

a: HIEF XA LA, P <0.05; b: GIERGA L, P <0.055 c:
LA AR TRAL LR, P <0.05; d: SR I, P <0.05

2.2 BALF IL4 IFN-y IL-17 7k

WAL FIRAT B 411 BALF IL4 7K P-4 1F % %
SR 5 THi (P < 0.05) 5 73 M 48 S A b 2% 18 +
BRAC AL 2 S AT B B B (G ( P <0..05)
I X R 22 BT 3

WERE 2] BALF IFN-y 7K F- 85 1 % o B8 21 [ 1
(P <0.05) ;75 M 2% i 41 B AT 3 41 4 1 Wi 41 )

B85 (P <0..05) 5 154 % AL Ho i 2 IR 456 112
S A HLAE T + B AL ) 5 Tk 4 43y
P<0.05),

WERSALAIRE AT 5 41 BALF TL-17 /K7 4 1 3 %4
REALFFRT (P <0.05) 5 A7 M 28 Fni B e mis 4L AR AD
FALAE (P <0.05) , 55 1 % 4 412 W R 4112
B R + AR AC A B A 4 I RRAR (38
P<0.05), %2,

%2 £HAAR BALF IL4 IFN-y.IL-17 KF (¥ £5,ng/L)
451 n IL4 IFN-y IL-17

IEH X B2 8 1827 1197 41 344 41

% Wi 2H 8 238 +20° 998 +73* 392 +21°

i A= 1 2H 8 203 16" 1150 67" 341 £25°

MR B A 8 234 +13%° 1283 103" 379 +19%°

T 278 + MIAC 4] 8 188 294 1440 £924>¢d 306 £39%0-d

F A 14.203 17.400 10. 3480

P <0.001 <0.001 <0.001

ar HIEF X A L, P <0.05; b: HEmg 2 LL L, P <0. 055
o SATHIARTEAL AR, P <0.05; d: SHRFLHTA LA, P <0.05

2.3 MiaEEMAMEEINEE

WL i 2L i 15 s 200 e s ) B 0 U %o L2
I, A AR P ZH 5 1E o) R A R Wi 2 AT, AT 2
2H AT b2 + R B 2H 0 i 2H AT b 2 P2 A I
HO IR BT (3 P <0.05) o A= 7E + BRAC
W S A R 2 R G E (P >0.05),

H#3.

2.4 HXMSH
I SRA BALF o IFN-y & )52 55 il 5 mg 2 i 2

WD RE L IEAH S (r =0.796, 0.793;3 P <0.05) .
£3 EEWARPMEIFEREER

(x+5)

25 n OD (490 nm)
IR R4 8 0.39 £0.02
I i 2H 8 0.24 +0.02°
A b 72 P 2H 8 0.18 £0.03*"
FRAC B4 8 0.48 £0.03%>
A A8 + ML B2 8 0.47 £0.04%>
FAH 344. 601
PAE <0.001

a: HIEF X A LU, P <0.05; b: HEmgH L4, P <0. 055
o AT HIAR B HLEL, P <0.05

3 iFig

2B e 2= BN R Thl/ Th2 fayie R i 2 S
W ) R L. IFN-y [ IL-4 43 5] & Thi |
Th2 4 i 7= A= B 4 AE P 40 i 7. 2R3k IL-17 1)
Th17 42 S A HLH A BEAFAE A [R]F Thl/Th2 fy
CD4 " 4ifadifate ™ . BT s BRI A A0 1
SRS TL-1T Fkmn '™ o sapgsf bl A
W IL-4 IFN-y F1 [L-17 A5 {k 8] 82 52 Bt Th1/Th2/Th17
GaPE N ERES

AT L5 SR R < NG 2H 5 1E R X B2 L 1t
M BALF ot IL4 IL-17 T} &, IFN-y FAIC, 75 Hh Zs
BTG IL4 A IL-17 B8 FA%  IFN-y B & 7+,
PR WA W B2 0 50 25 0% B S o5 1 g R R 1Y)
Th1/Th2/Th17 J:f ; AL T HUJ5 IFN-y /K7 i 2%
FhiE o A AR AR AL B T S IFN-y 7K F- T8
T IL-17 AR, 594 s R A b 23 8 5 3 . SR AR AT
THA SR 0K B Th 40030 BE 3255 IFN-y £
RIVERT, S R SO R A D RIE A

HF 5 K BRI i FB 5 M 76 5 1 200 7 s ) o
RO ARG SR s 1 Wi 4 A U 36 I s 4
FRMERE 7 B0 IE X RR A 25 R AR o R Mty A i g
WGk £ 7 s 8 ) AR AT T B A S S Wi 3 JR e 1) o 2
JRR 22— AWFFE 45 AR A 1 23 8 T WOF A e
T8 W R SR 7L 5 s 40 L ) AR W BE T o ARAC B2 A
A A 7+ MR B 4 K A 96 5 s 200 s
J7 50 R TR 2 A b 2% A RN I R R R SR
PRAC LA 2 2 o T 0 5 00 400 R 7 W R T 1 3y
Mo S TR E AT B 4R e TFN-y RIK W RE
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117 TEN-y 1] DA A 5 0 40 0, 48 5 7 0 2 114 i
FRGRES) , AR SE s itk — 270 7 1 L2 A BALF (1
TFN-y 7K -5 fii 960 1 0 200 i 1 Wk B8 0 RO AR S, &
LI A BALF TFN-y 7K -5 i o 5 Wik 40 i 4 ik fig
TIRIEMSRIC AR o P ARAC B4R e o [ e 4
JNEAFWERE Iy AT RE ST i TFN-y A/ EHER R . Al
ARTEAL IR TNy 05 W 2 T e, (ELJ2 fi o 5
2 L 140 W FE 0 2050 2% s 2L A, JFL i DR ] S M
JRAER A A v 00 i e ) E 114 P S A
AUV VARELE A0t € NIy g o il /N AP 3 1k &
O, HE A — @ R I b P I 4 B P W =) R 41K
PUI1, S AR G B S 1 RE I AR, A 5
BSOS SR 5 T I R S 4 S RT LA A I g £
Jeff o WAIFTE A B, KA R RRAC B Al A2 W AT
M SRR 07 Wi, LA 8 5 40 i i e, 15 I 4 i
A WERE ST T

i L P , MAC B LA T i e 1 R B TF Ny
PR DALY S 4R v il 9 W A I ) W BE T 1 2
S8 B I PV RRAC, B i A/ W A PR B S  3R T T
Mg , AN BB 8285 i v W AP R B Joi i 2% 0 I % i
K Thl/Th2/Th17 J A, i Hid . 35 58 58 fifi 0 5
W2 AT MR RE T

(& % X ]
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