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(OVA) K OVA+IGYSTH . OVAHMOVA+IGYST /N 50 pg OV A G i v 5 Soig, 537
2, HEFESTdHOVA 20 pg il &Sk WG ; OVA+HIGYST 4 /N RA R OVA # & wi 1 h H
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PR A N R b A = 4 (IL-4) . F4EMiA %R 10 (IL-10) FMEIRIER F « (TNF-a)
mRNA KL KV G558 HE Y @R PAS YL (o, XF B AL /N BUACTE I 6 45 F4 52 58 . 6 28 E 40 i i 1
TFER AW s SXT AL, OVAA/NRABEHLUR A KR RAEMMEREIE, RIEIES M PAS 45
BT (P<<0.01); 5 OVAHHE, JGYSTHMOVA+IGYST 4/ B/ 241 484 E 40 i 12 3
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RT-qPCRIEAM , XA L, OVAL/NRMAI LI IL-4, 1L-10 f1 TNF-a mRNA ik K ¥ T =
(P<<0.01); 5 OVAZLILE, JIGYSTHMOVA+IGYST 2/ EUI2H 41 1L-4 A1 TNF-o mRNA % ik
KAFREAE (P<<0.01), IL-10 mRNA kK FF@E (P<<0.01). &5 : JGYST 0] AU e b itk e i
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ABSTRACT Objective: To discuss the effect of Jiegeng Yuanshen Tang (JGYST) on airway tissue
inflammation and mucus secretion in the mice with allergic asthma, and to clarify the related mechanism.
Methods: Forty male C57BL/J mice were randomly divided into control group, JGYST group, ovalbumin
(OVA) group, and OVA + JGYST group. The mice in OVA group and OVA +JGYST group were
sensitized with 50 pg OV A via intraperitoneal injection twice weekly, followed by 20 pg OV A nasal drops
daily for 7 d to induce asthmaj;the mice in OVA +JGYST group were gavaged with 200 pl. JGYST 1 h
before each OV A challenge, and the administration lasted for 7 d; the mice in control group were given
equivalent dose of PBS via intraperitoneal injection, nasal drops, and gavage; the mice in JGYST group
were given the same dose of PBS for intraperitoneal and nasal administration and gavaged with the same
dose of JGYST. The pathomorphology of lung tissue of the mice in various groups was observed by HE
staining and periodic acid-Schiff (PAS) staining, and the inflammation and PAS scores were calculated ;
flow cytometry method was used to detect the numbers of eosinophils, neutrophils, helper T lymphocyte 1
(Thl) cells, helper T lymphocyte 2 (Th2) cells, and dendritic cells (DCs) , as well as the percentage of
mature DCs and level of reactive oxygen species ( ROS ) in lung tissue of the mice in various groups;
real-time fluorescence quantitative PCR (RT-qPCR) method was used to detect the expression levels of
interleukin-4 (1L.-4) , interleukin-10 (I1.-10) , and tumor necrosis factor-a (TNF-a) mRNA in lung tissue
of the mice in various groups. Results: The HE and PAS staining results showed that the mice in control
group had intact airway and alveolar structure, without infiltration of inflammatory cells or mucus secretion;
compared with control group, there was a large number of infiltrating inflammatory cells in airway tissue of
the mice in OVA group, and the inflammation and PAS scores were increased (P<C0.01); compared with
OVA group, the infiltration of inflammatory cells in airway tissue of the mice in JGYST group and OVA +
JGYST group was decreased, and the inflammation and PAS scores were significantly decreased (P<C
0.01). The flow cytometry results showed that compared with control group, the numbers of eosinophils,
Th2 cells, and DCs in lung tissue of the mice in OVA group were increased (P<C0. 05 or P<<0.01), and
the percentage of mature DCs and level of ROS were significantly increased (P<C0.01); compared with
OVA group, the numbers of eosinophils, Th2 cells, and DCs in lung tissue of the mice in JGYST group
and OVA + JGYST group were decreased (P<C0.01), and the percentage of mature DCs and level of
ROS were significantly decreased (P<C0.01). The RT-qPCR results showed that compared with control
group, the expression levels of 1L.-4, 11.-10, and TNF-a mRNA in lung tissue of the mice in OVA group
were increased (P<C0.01); compared with OVA group, the expression levels of IL-4 and TNF-a mRNA
in lung tissue of the mice in JGYST group and OVA + JGYST group were decreased (P<C0.01), while
the expression level of IL-10 mRNA was increased (P<C0.01). Conclusion: JGYST can alleviate the
airway tissue inflammation and mucus secretion in the mice with allergic asthma, and its mechanism may be
related to reducing the number of Th2 cells and DCs, decreasing the ROS level and expression level of
proinflammatory cytokine, and increasing the expression level of anti-inflammatory cytokine.
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YeXIERIFAE . 2 TF IGYST X a0 % s 14 34
I7 E R A DL o AT 5 A A S A R I e
FUBLA, SRAJGYST #47 T, WELIGYST Xf k%
Wt /N BRI S I BT AT R A A R AL

1 #R5RHE

L1 2B3% %5 TS XARNE G
C57BL/J/NER 40 2, K& 20~35 g, 6~8 A%,
HY 3 DG Z AR R AT BR S w4, sh i il F T
IES: SYXK (JI]) 2018-065. BiE#E M (ovalbumin,
OVA) M H 2% E Sigma 24 A, &M% (reactive
oxygen species, ROS) filH &M H FiFEH =
RAEMHEARARATE, B, XS K1, Bk,
PR E L IRE D WREmAZW AL R A (4
) A OB A, bt CD4 . HT CD45. i
CD1lc. %t CD1lb., it CD86. i 14 4 fil /v % 4
(interleukin-4, IL-4) . #i Siglec-F (CD170) . #t
Ly6G it T4 % vy (interferon-y, IFN-y) H{{K
H 3% [H Invitrogen 2 7, RNA 42 B 71 & 1 52 i) 5¢
& % & PCR (real-time fluorescence quantitative
PCR, RT-qPCR) #3k7) & 0 [ pg o i 48 A4
WHARARA A gl A 3 E ACEA
Biosciences 2y i, RT-qPCR 1X 4 H #i + Roche
YT

1.2 B yafkm BB EE 40 H MM
C57BL/I/INRBHEBL AT AR JGYST4., OVA4
Ml OVA+IGYST 41, 4 10 H. OVA 41 M
OVA-+JGYST dH /) iR JH OVA B & & A L4
[Al (OH),] MW gt #h, & B/ 50 pg
OVA+2.5mg Al (OH) ,, #H2W; B8R
AN 2: 7 d 20 pg OVA Jil £ 3 & v g o,
OVA+IGYST H /MR 7E IR OVA BULHI 1 h
JGYST 200 pL¥EH , HHEE 7wk X4 /N
A ) 500 5 19 PBS 28 ol I I T 4 . B ORE
JGYST 4/ B AR [R) 57 & PBS 2 ih i I s 1 5
e, HAMFEFEIGYSTHEH . 1A n) 2% b) i
B4 20 /N B R IR

1.3 HE % & fd a8 -F X (periodic acid-Schiff,
PAS)$ &L E 4/ R AR BEN S AN+
HXmiFH M PASHF S WESA/NEMLZL,
4% Z R EEE 2, AW S T HE Y @Al
PAS 4 {0, HEAT 52 0E PF 43 F1 B W 4 W0 1 0 1T Al
(PASTF4r) . ORIEIFS. Bk B 104 X
SSlORT A TE I I A ] R 20 20 R R 4 A 18 i T B R R

P BN % N N 7 O 2 s M= D A= = - O
04y, TRAEMM; 175, <3 DRIEAM; 247,
A~T10NRIEAML; 340, =101 RIEAAE; 21H
BARSEE PR 04y, TCRIEANMIRIE ; 14y, RIE
YRR <<25%; 243, SAELHMIRREE 25 %6 ~
75%; 341, RAEMMEIIEE>T75%. 456 5
i 952 Vi) 7 R R R VR A Y TR AR RE R ATV 4
BEIE A 94 . @QPAS TS . ARk Yl R ik HL
L0 X, X PAS FH M FRIR 20 i 2 17 PAS 3F 43
043, PASHHHEMRAIM A 2 F<5%; 14, PAS
BH P AROIR 40 i 7 50 R 5% ~25% 5 24, PAS FH T
FRR 40 M 43 % 26 %~50% 5 343, PAS FHYEMCIR
R E /TR S51%U~T5%; 44, PAS PHYEFCIR 40 g
HHER>75% ",

1.4 AX@meREaEa b AMan PPt
BvE B M K 4 A6 BY B T k& %8 A 1 (helper
T lymphocyte 1, Thl) .4 84t T # & 48 i 2(helper
T lymphocyte 2, Th2) Fe # & Ik 4@ A (dendritic
cells, DCs)&& WU ZH/NR AL, AT 280 I g
HTDNA 3 1k 3k 08 3K A5 540 M, FH A N Bt AR A
4°CHAETF AT YA, 0.5 hm B MR I s 41 i
(CD45+ Siglec-F —Ly6G+CD11b+ ) . " i 14 fi
4 i (CD45+ Siglec-F+Ly6G—CD11lc— ). Thl
41 M (CD45+ CD4+1IFN-y + ) . Th2 41 i
(CD45+ CD4+1L-4+ ) . B 2 DCs (CD45+
CD1le+CD86+ ) F1 i DCs (CD45+CDl1lc+ )
B SRS ATOCHMA AR, R Flowjo
L7 QL = W 1 0 N 5 U S i o TR A =
DCs H4r % . W # DCs B 43R = il 2 DCs £t/ &
DCs %< 100% .

1.5 2,7- = & % X & =
(2, 7’-dich10rodihydr0fluorescein
DCFH-DA) % k3844w & 400 K AF 428 F ROS
K HSH/NRIGAEZ, T A B A DNA
fitg 4 fgf, b DR ARAS BRAN MR . WS AN A TR T R I
% B 3% W B¢ DCFH-DA (1 : 1000, 100 pl)
th, 37 CCANME S IR 4 Th EE 20 min, AER% 3~5 min
HENRA), AR BT A0 7S 4 4 Ak . I JC 1LY AN
BE IR WU AN M 3 Uk LA 38 4 2% BR R A 41 Y
1) DCFH-DA . ¥k 5 I 100 pl 3 38 AR 28 vh i,
i 2 M AR A I ROS 7KF- o ROS K F- LA A& 21 4
i) SF 34 %€ O 3 £ (mean fluorescence intensity,
MFID) #ow, K Flowjo 344 X i =X 20 i A K Il 2%

z B B

diacetate,
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1.6 RT-qPCR 3 # @] & 48 s & 48 22 1L-4.
IL-10 = TNF-a mRNA & & KF i RNA # 5
A& B A A/ R AL 218 RNA L DL RNA
M, R FH 3 S0 & 6 B cDNA L DL cDNA i
#e, K H SYBR qPCR G & & 1L-4. IL-10 1
TNF-a mRNA kKo WM 95°C. 10,
58°C, 10s, 72°C., 10s, H4041EH . U
GAPDH N N2, KM 2718 & 41/ Bt 41
A IL-4, IL-10 fil TNF-a mRNA £ kK. 514
JPAI L2 1,

#1 RT-qPCR 5|HF51
Tab.1 Primer sequences of RT-gPCR

Primer Sequence(5'—3")

1L-4 Forward: ATCATCGGCATTTTGAACGAGGTC
Reverse: ACCTTGGAAGCCCTACAGACGA
1L-10 Forward: CGGGAAGACAATAACTGCACCC
Reverse: CGGTTAGCAGTATGTTGTCCAGC
Forward: GGTGCCTATGTCTCAGCCTCTT
Reverse: GCCATAGAACTGATGAGAGGGAG
GAPDH Forward: CATCACTGCCACCCAGAAGACTG

TNF-a

Reverse: ATGCCAGTGAGCTTCCCGTTCAG

A—D: HE staining; E—H: PAS staining; A,E: Control group; B,F: OVA group;

2.2 BHEDAMARPERME mACA P S
s XA LE, OVA 4/ Rl 2 g iR

1.7 %# %44 RASPSS17. 04 kit
Giit2F oMo 45 AL/ BUI 2 20 4% RE OF 43 A PAS 1
Gy, A5 /N BT 2 20 v Mok 20 L i R M R 40
M. Th1ZHMe . Th2 41 M DCs L, W DCs H 4
RMROS K-, A /N LUh IL-4, TL-10 #l
TNF-a mRNA FikKTV, WHFEIESME, Uats
TR, Z AR BRI R F LR R T 25 40 T
2 [A) A AS 2 80P T LG 8k T LSD-2 K 56 o DA P<<
0.05 A ZRAZITFEXL

2 & B

2.1 BAANEMARRERSEARL KXREFLS;F
PAS#4 HE (1 PAS 85 . %41/ RS GHE
B Z5 R S22 VE T, TCARIEAN IR E, TR
Iy SXFRA A, OVA4/PNRAEAR, &
BEIG IR REW SR ARG AN, ARCTE ZH SR A R LA R
HERAE AN MR N, RAE T 4 f1 PAS B 4 B B T
=] @<om)-SOVA@wﬁ JGYST 4 #1
OVA-+IGYST 21 /)N BV I 20 21 4% ik 4 i 122 1 F 2%
ﬁ%wwﬂﬁm,xﬁﬁﬁﬂmwﬁ%%ﬁ%ﬁ
(P<<0.01). WK 1Ff1% 2,

C,G: JGYST group; D,H: OVA+IJGYST group.
Bl KRANRMALHE RGN PASRELT(X200)

Fig. 1 HE staining and PAS staining results of lung tissue of mice in various groups(>X 200)

PR A0 B K B B8 o (P<€0.01); 5 OVA 4 It
B, JGYST M OVA-+IGYST 4H /) Bl i 4 41
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Tab. 2 Inflammation scores and PAS scores of lung tissue

of mice in various groups (n=6,2%s)

K3 AL/ U L LA v R R 440 M A v R 40 M 2
Tab. 3 Numbers of eosinophils and neutrophils in lung

tissue of mice in various groups (n=6,x%s)

Group Inflammation score PAS score Group Number of eosinophils ~ Number of neutrophils
Control 2.1740.82 0.67+0.52 Control 603.33+293.62 857.50£326.55
OVA 7.75+0.82" 1.834+0.41° OVA 9957.67+5692.08 3261.5043 144.02
JGYST 2.83+0.61" 0.50+0.55" JGYST 382.33+140.36" 673.50+195.18
OVA-+IJGYST 4.5040.84% 0.8340.414 OVA-+IGYST  3222.00+1843.63" 3569.0042 212.35

‘P<<0.01 compared with control group; “P<0.01 compared with
OVA group.

W& TR M 40 i W s> (P<<0.01) o 45 21/
ili 28 20 rpep PR A0 B AR B E R R R R E L
(P>0.05), W#3.

2.3 BEADRMALY ThlA Th2mmsk S
M L #, OV A 2/ U 2H 2 v Th2 20 Jfd 45 0]
W (P<<0.01); 5 OVA 4 %, JGYST 4 #1
OVA-+IGYST 4/ Bl 2 2 v Th2 41 i % B 8 o
A (P<<0.01) . #5207/ Ut 20 20 Thl 28 i 8 bk
WESWILGIT¥E L (P>0.05). W4,

2.4 BmPRMEZPDCsH  HxFMEALE,
OV A 21 /)N B 20 20 b 5 DCs BRI 2 DCs K00
B (P<<0.05 8% P<<0.01), W #DCs [ 5 %M
BIE (P<0.01); 5 OVAZAILE, JGYST4H

'P<C0.01 compared with control group; “P<20.01 compared with
OVA group.

#4 FHA/NEBALF Th A Th2 4 K%
Tab. 4 Numbers of Thl and Th2 cells in lung tissue of

mice in various groups (n=6,2%s)

Group Number of Thl Number of Th2
Control 664.00-£707.45 167.33+51.76
OVA 377.674410.03 1 234.334456.00"
JGYST 323.83+£113.95 204.83+84.02"

OVA+IJGYST 401.674264.29 496.674275.74"

'P<<0.01 compared with control group; “P<20.01 compared with
OVA group.

A OVA-+IGYST 41/ Bl 24 21 v i DCs 50URN Al 24
DCs ¥ Bl Bk 2> (P<<0.01), WE DCs & 4> % B
RS (P<<0.01). W35,

£5 HHMBRHARPFBEDCsHE READCSHE BB DCs H AR

Tab. 5 Numbers of total DCs, mature DCs and percentages of mature DCs in lung tissue of mice in various groups

(n=6,x=+s)
Group Number of total DCs Number of mature DCs Percentage of mature DCs (/%)
Control 17291.834+3202.22 2324.17+527.28 13.5442.28
OVA 36 178.33+16 558.82" 28 040.50+13 712.93" 76.85+7.08"
JGYST 13 857.67+3931.81" 1977.83+848.21" 13.78+£3.07"

OVA-+IJGYST 16 398.33+6 992.92°

8022.67+5424.33" 45.0013.49%

"P<<0.05, "P<C0.01 compared with control group; “P<C0.01 compared with OV A group.

2.5 BADRAMALRPTROSKFE SXTHAHLL
B, OVA /N R4 21 F ROS /K 8] W 7 &
(P<<0.01); 5OVAAILEH, JIGYSTHMOVA+
JGYST 2 /N BRI 2H 21 v ROS 7K F B B [fE Ak (P<<
0.01), WHE2FfFE6,

2.6 &m0 A MALR P L4, IL-10 F TNF-a
mRNA & & KRF S HEAHE, OVA 4L/
HA IL-4, TL-10 Al TNF-a mRNA 33k 7K - 14 B
BIE (P<<0.01); 5 OVA# LA, JGYST 4

INEH A IL-4 . 1L-10 f1 TNF-a mRNA 3 ik /K
K] B FEAE (P<<0.01); OVA+IGYST 4/ Ul
24U IL-4 Al TNF-a mRNA KB A% (P<<
0.01), IL-10 mRNA £ kK F U & F & (P<
0.01). WK 3,

3 3 8
G ER IR TR T EE LR, HE

A B I RBCR 1 WS T R WL JGYST W]
TR TT /N ILAC M i B AR 5 | 728 I B 56 A0 2k
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Fig. 2 Levels of ROS in lung tissue of mice in various

groups detected by DCFH-DA fluorescence probe

WA 58 55, AR JGY ST & 15 A W i 45 280 1) AR UL SCHR
3l o ARBEIE R IGY ST X i 1 02 Wi /s LR A7
T, SR W R JGYST af Jai 4% B iy /)y B 03l 20
GUGAE AR NI, ol I T Vb 4 5 I EL A

#z6 KH/NRMALF ROSKF

Tab. 6 Levels of ROS in lung tissue of mice in various

groups (n=6, 275, X10%)
Group ROS level

Control 18 152.674732.93

OVA 31854.334+6117.00"
JGYST 13539.67+2 932.94°
OVA-+IJGYST 19425.83+2471.19

'P<C0.01 compared with control group; “P<20.01 compared with

HYVSGEFR Y W, R IGYST Al ek 4% 1 Sl ok %
Wit /0N BRI R AN BV 0 0, 003 ok B 0 i N R

CDA4+T ik E 41 ffl 32 %2 43 > Thl 46 il F Th2 2
M2AWHE, & EIEH ANEKNE & F fir,
Th1/Th2 20 Mi % B8 K A7 & o 80Pk BF Wi 19 28 3 5%
£, Thl 40 M 3 22 40 W6 IFN-y,  $ ] i 1L-4 5 %
1) 1gE M9 24 B o Th2 4 32 243 Wb 1L-4, 0] $L 75 v
TR PRk A, R SOE RAE . AE 8RBT 4
W AR A R R . OVA 4/ KU 24H 21
Th2 40 0 B0 B 38 hn, JGYST - Al ya 2> /N Bl Aidi
ML Th2 iM%, $#E8 JGYST A LLC3E /N B4
W Th1/Th2 28 il i) 69 2 IR S

DCs J&: 5% 7 G0 fe B2 R PR S S, 7
[ A G 28 TN AR AT f 2 v R M SR o o i ] )
BOATE AL 2L R AN = A R R S E R, g
DCs i J5 s M 4e 5 Th2 e i %, CD11cil
WY RN DCs M Ricy . BEgE Y ® I
£ OVAiE T 1t ﬁﬁziﬂ?ﬂmd\ﬁﬂiﬂ 50 AR AN R
P, CDs B /Iy BLUA0H i B by AT 20 ZUg R P
BRI A REAR . ARG R E R OVAT]

A\

/N UM 2 2R DCs %0, JGYST F 1 il LB i
WP N R DCs 80, £ IGYST midid
I 3k A 2 s N BRL Y DCs 22 38 9805 Th2 fa 8 LW -

ROS HA RSy HI6E, o &89 ROS 23 4i
E@iﬁﬁi?ﬁ'% I S2F 240 M 2 T A Y & AR L
H IR . ROS A58 o 2 Fh 240 i 9 {5 5 i 42 412
—Ll_kiﬁ? PR ot 10 4 RO'S I ik 52 <018 AR 0 2 W7 Wiy

OVA group. WP R Z —. B Y KB JGYST & 25 M3
8 <

< 30 T A < 4
Z z Z
! £
~ 6 = * 3 3
= g 20 r =
kS 4 5 é 2
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A: Expression level of IL-4 mRNA; B: Expression level of IL-10 mRNA; C: Expression level of TNF-a« mRNA.P<C0.01 vs control

group; “P<0.01 vs OVA group.

K3 SH/PRHHE T IL-4,.1L-10F TNF-a mRNA FikKF
Fig. 3 Expression levels of IL-4,1L-10,and TNF-a mRNA in lung tissue of mice in various groups
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Al RE KON B R 40 M Mk R A B (human
neutrophil elastase, HNE) 51 ROS # i, A&
FIELE R R OVA /N B4 41 h ROS 7K -1
IR, JGYST i nl LA BH 5 B A /0N Bl 21 21
ROS JK -, 3 107 98 4 ok 0 1 02 Wi /0 B ) A3 20 21
RIE o

IL-4 By Th2 40§ 73 i, J&—Fh 4 R 40 ML X ¥,
A8 B ik I 48 B A 1 TgE P, TNF-a J& S 21
o B A R, R S R M ARRE TR T A
Fh, e b MOk A A R R R MR 4 I Y 1k 2 i R I
T, ARG T Ok A A L B T R
IL-107E g —Fh b 2 4 i B, ] o /2 W i 1k 2
LR v MR A0 R . AR A R R . OVA
ZH/NERUI 4L 40 -4 . TL-10 H1 TNF-o mRNA £ 35
JKEBA B TF g, JGYST T 1ia ol B i [ A% /)N B
ZH4 h IL-4 Al TNF-« mRNA % ik K ¥, Jhe
IL-10 mRNA £ LK, KRB IGYST Al i i ik 2>
o B 0 /N BRUM 2 20 1L -4 A TNF-a £ 3K, 3
PNIL-10 3k, 3 1Myl 2 <03l AR AE o

ZE R, JGYST ] Ry 5 ok Sk 2 g /s B
B RAEFNFRW A3 W5, HALH AT BE 5 980 Th 4i i
M DCs ¥ & . F& A% ROS /K F I IL-4 & TNF-«
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