2017 4£9 A
£39% HoMW

TR %

Chinese Traditional Patent Medicine

September 2017
Vol. 39 No. 9

i 5 5 52 A 904 2 S B T A

ERR, AT
(1. EdEZHG LY, big201203; 2. LBEFEZRFWRELLER T ETGRESR, L& 200032)
WE. BB 5w ZEE R RSB AT ( Pesudomonas aeruginosa, PA) filif&4:, 7k 40 H SPF 2% SD K
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A, B ST T-bet. Gata3 M98 {k; JH RT-PCR 2 % f ¥ Ko Wl 114 IFN-y. T-bet. Gata-3 mRNA [y 3 ik,
R MERA, AERDEASIIHAMAL L4 S5H &, IL4, Gaa-3 mRNA 7KV 55 G 5 5B v B e 20 A1
1M IFN-y . T-bet mRNA 7K VPSR PR T . S8 Wi R R A H I B Re 1A S R RALARH Th2 54 [n) Thl
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Quercetin improves Pseudomonas aeruginosa-induced lung infection in rats

WANG Pei-yuan',  FANG Hong>*
(1. Shanghai University of Traditional Chinese Medicine, Shanghai 201203, China; 2. Department of Preventive Care of TCM , Longhua Hospital Affili-
ated to Shanghat University of Traditional Chinese Medicine, Shanghai 200032, China)

ABSTRACT: AIM To study the improvement of quercetin on Pseudomonas aeruginosa-induced lung infection in
rats. METHODS Forty SPF SD rats were randomly divided into five groups, eight rats in each group: normal
group, P. aeruginosa infection group, quercetin group, levofloxacin group, levofloxacin combined with quercetin
group (combined group) , the rats were anesthetized and then injected with P. aeruginosa in bronchus. The patho-
logical changes of lung tissue in rats were observed, the contents of IL-4 and IFN-y cytokines, changes of transcrip-
tion factors T-bet and Gata-3 in lung tissue were detected, and then semi-quantitative RT-PCR was used for the de-
tection of IL-4, IFN-y, T-bet and Gata-3 mRNA expressions. RESULTS The content of 1L-4, levels of /L-4 and
Gata-3 mRNA in lung tissue in the quercetin group, the levofloxacin group and the combined group were lower than
those in the P. aeruginosa infection group, but the opposite was true in the levels of /FN-y and T-bet mRNA.
CONCLUSION  Quercetin and levofloxacin can induce the differentiation from type Th2 to type Thl for rat organ-
ism, but there is no synergistic effect between them.
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Wit R — BRI EER R B, Eil
FAET AR, IEZMpRLihor A, B
UM . PR . BUA . PURTE . PUROEE R, LA
F R RL AR 2 P 2 A 0 AR S T KR
PA il R G BB, LS K 2 %) PA Jii 4% 1) i 2
A T ZH 2 e oRE S A A PR ) e 3R LA SR SRR B
PIEAS , BRI AL, AIGIRIAYT PA fili
PRI R LS HR
1 #MRl5A*%
L1 XA Harfi i e PA27853 it B 3 W 3K
T EE 2 R EAT TS B (MM 100 mg/ 32, 5%
5100081201509 ) ; 7 %8 V> B VE S (AT AR A2
%, 100 mL, 0.5 g/#fi) ; RIPA 2 (E o K4E
YyAwl, 555 PO0I3B) ; PMSF (B RAEWAH,
525 ST506) 5 BCA il & (B RAEYAH, 7
7 P0010) ; T-BET Hifk (52 Abcam A F], %
AB91103) ; Gata-3 Hiii& (F[E Thermo AN H, H5
RC232329); GAPDH $itfk (H=RAEWAH, 57
5 AG019-1); ECL &K&W (= Millipore 2 H],
25 WSKLS0100) ; Trizol 3] ( 3£ [H Invitrogen 2
A, %85 15596-026); One-step PCR X5 & (H
A Takara /v A], 2% PRO64A); 5|9 KR E i I
TR A W HARA PR A A B
L2 AE  MEpRfl (5E[E Bio-Rad A 7], 6840);
R R E O HL (T8 Eppendof 22 7], 5415R);
Western blot Hf, 3k A1 %% I & 4t ( 3% [E Bio-Rad 2
") ; ODYSSSY XA ZLAMHOE MR R4 (5 Li-
Cor 28 W) ); B R & 1M & 1 (7 I8 &
Scandrop2000) ; ¢ )% 2 #& PCR ¥ ( 32 [ Lifetech
N, viiaT)
1.3 XK oabRARE  Shisrd. fEgENE
THIEZ SD KR 40 H, K& 160 ~200 g ( Fiff
WAL TR RO s s34t ) BEPLIY 8 S
M, srREER A, MR R (R
). MR, ARV R MR + A ER
R4 (BH4) .

YRR AR ROBUPR E, %
(40 mg/kg) FEIE (ip) WREE, 1 mL {5 a7%ES5 8
SHEE AR, EAGMTREIR B (10°/mL,
0.1 mL),

WU R, SRORIE, B2 R, R
JETEST (ip) 4524, 1EH2H 0.9% NaCl (1 ml/kg),
1778

JBEYL2H 0. 9% NaCl (1 mL/kg), #2418 mg/kg,
LAERIP RS me/kg, MR 8 mg/kg + LRIV
5mg/kg 4, BH1IK (qd), 2,

L4 HARE 2FE, KREFRE, BKREE, Bl
JE, AbFE.

1.5 A3 4r

L5 1 AR SURHAMEE X 2% 2H R Bl 2 ) i Jik
HAPATH R E, AEME, Y5, HE 34,
BN MEL

1.5.2 JiliZHZUN T4 | TFN-y /KP4 HRO0. 1 g
PEIEZHEN, VK EH AW, 4 C . 12 000 x g B§.L»
15 min JU_E3F, BCA 37 &0 41 2150 SR
WREE o BUAS 2H A) OGS R B, X TL4 | TFN-y
FRUESAS LU AR B, 2 BE ELISA 5 & U B JE 17 4
1, BEFRXAE 450 nm A 5E & 2H R OE R Dy,
TEPRAEMZ, AR A M L4 IFN-y
JR R E

1.5.3 FE5[HF T-bet, Gata-3 FAwEMEIL W
0.1 g ffilEZHE, MMAEHRERL, 4 C. 12000 xg
B0 15 min BBV, $REICA SRR H, BCA
R & R M R R R I A A AR R
loading buffer Z& &, 100 °CZ5HZ 10 min, £:FLHE
100 pg A AFES, 4 10% SDS-PAGE Hijksr &,
WL, B, A —dRmBWR 4 CHER R,
TBST PERE, MAFHN P B ERmMFE 1.5 h,
VeI, R ECL & GW 5, ODYSSSY X421 4k
BOCHUR R G AL %, 12 H Image J 3K i 17
53T

1.5.4  T-bet. Gata-3. IL4 % IFN-y Ky
ik HLO. 1 g il ZR, SRS 4% IR TRIzol 274
IR RNA, 7 Scandrop #% 2 £ 10 5 A _F 0 5+
A RNA ¥ BE F 4l 5, 24 1.8 < Dygy/Dagy < 2.0
B, AT L%, 3G One-Step PrimerScript RT-
PCR kit ¥ B 45, K W K & &y 20 pl: ExTaqHS
0.4 wL, PrimeScript RT Enzyme Mix I 0.4 plL,
ROX Reference Dye II 0.4 pL, 2 x One Step RT-
PCR Buffer Il 10 pL, 4k RNA 2 uL, $5E FR
514 (10 wmol/L) 4 0.4 L, #%F (5 pmol/L)
0.8 wL, %Ml RNase Free dH,0 & 20 pL, ¥ #4952
.42 °C 5min, 95°C 10s, 95°C 5s,57 C 31 s,
40 NMER, SIEEFAINE 1, BAMA,
WER 3K, KA 22 %38 T-bet, Gata-3,
IL-4 Je IFN-y LR AT FRI8 7K, LA B-actin mR-
NA ERNZ
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Tab.1 Primer sequences of RT-PCR

FERH 191/ 4Er izl

B-actin e 5’ -~ACGCGCTCCCTCATGCCATCCTGCGT-3’
EE 5’ -TCACCCACACTGTGCCCATCTATGA-3’
FAnEIL] 5’ -CATCGGAACCGCTCATTGCCGATAG-3’

T-bet ¥REF 5’ -CCTCTGGCTCACCGTCATTCACCTCC-3’
E 514 5’ -TGCGACAGGAAGTTTCATTTGG-3’
K514 5’ -AAGGTAAAGATGTGAGTGTTAGCAC-3’

Gata-3 ¥RET 5’ -CGGCTTCATCCTCTTCTCTGGCTGCG-3”
E 514 5’ -GGGCCTCTGTCCGTCTACC-3’
ALEIL7] 5’ -TGGGGTGGTGGGCTGAAG-3’

114 e 5’ -ACGGCAACAAGGAACACCACGGAGAA-3’
Em 514 5’ -CATGCACCGAGATGTTTGTACC-3’
ALEIE7] 5’ -AGTGTTGTGAGCGTGGACTC-3"

IFN-y e 5’ -TGAACAACCCACAGATCCAGCACAAAAGC-3’
EmG1Y) 5’ -CATGAGCATCGCCAAGTTCG-3’
ADERY 5’ -TTCCGCTTCCTTAGGCTAGATTC-3’

1.6 %itF sk  LEEHE RN GraghPad Prism BZEM T, MEHEPEEST, TRMABH,; A

BPFALBE, THEEVORT IR = pRifEZE (2 xs) &K
N, AP HCECR I ¢ K, DL P <0.05 Jy2E5

Aaits#E X
2 IgHER
2.1 BfZRm IR LA LR A

& T, IERAKREA

HAMPMEHEPIZEAL, HLUKM, E SN A R
CLANMIE TR OR AR s MR A R EUR
VR B 2 LD A AN R R b b, R
LIS I

1 PA &R 2 BEARATBERIENE (HE 8,

x100)

Fig. 1 Pathological changes of lung in rats after PA infection for two weeks ( HE staining, x100)

2.2 ML M L4, IFN-y ta B F4m W%
2, SIERHMEIL, B i 1.4 KFH 2T 5
(P<0.05), IFN-y ZKFBHBREAE (P <0.01); 5
JRYLALMI b, Mt 2 Al A2 E b AL A K 4
IL4 KA 8RR (P <0.05), IFN-y 7K
BIE (P<0.058 P<0.01),

2.3 IEwiFEF T-bet, Gata-3 2K ey T
W2, SIERAE, YL IE ;5% K5 T-bet
FAUIE TR (P<0.05), Gata-3 FAW] I+

F2 PARE2BFARARMBAMETF (=8, x=s)
Tab.2 Pulmonary cytokines in rats after PA infection for

two weeks (n =8, x xs)

21571 IL4/(pg-mg~") IFN-y/ (pg-mg~")
EHH 10.92 £1.396* 229.2 +27.82**
RG] 23.61 +3. 819% 61.17 +8.947%
R =4l 11.20 1. 068 * 105.5 +13.98 *
AR B A 10. 74 £0. 768 * 177.6 +32.07
A 10.27 +1.284* 131.8 +8. 630 “**

SR L, * P <0.05, ™ P <0.01; IER 4L, 7P <
0.05,*P <0.01
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#

Em T-bet
[ Gata-3
i #
X # #
® # y
7 i
£ 054 #
I *k
0.0

[}

R4 ’*Qéfﬂ e Eﬁﬁ kR4

T R L,
0.05,%P <0.01

2 PA B2 Eljg KR T-bet 1 Gata-3 FRKiXx
Fig. 2 Expressions of T-bet and Gata-3 in rats after PA

*P<0.05,"P<0.01; SE®HLE.*P<

infection for two weeks

(P<0.01); SRR, WERH ., ZARID 2
HUARIK FHZH T-bet 7K ¥ 32945 W] 8 T (P < 0.05),

2.54

fidid
2.04
10d _*
0.54
0.0

4 ’ﬁ%&?ﬁm&’??ﬁijﬁﬁ IR 4
VEA

IL-4 mRNA
&

AIL-4

e R IR, TP <0.01;

HIEH

Gata-3 K394 I BREE (P <0.05 5% P <0.01),
WA, 3 258 T L 1 T-bet Fik 5 F % HIYH
HEFE (P<0.05), Gata-3 £iL¥ A E TR

(P<0.05),
2.4 K AMER T-bet, Gaia-3, IL-4 % IFN-y b0
R 04 kk
2.4.1 IL4 L IFN-y W3, 5IEFALE, &

Gedl IFN-y mRNA RXKFWE FRE (P <0.01)

M4MWA%ﬁm¥%ﬁﬂ%(Pwow Gl
SR i, MR EH . AR “E@u&%m

ﬁMNyMWAK¥%Eﬂ%(P<QmL
mRNA 7K R (P <0.01), 1Ak, 3@%%
THLH ) TFN-y mRNA FIREE H H A B BT &
(P<0.05),

2.5+

2.04 1]

IFN-y mRNA

0.5+

0.04
IEWH YA RA LER BRAA
VEA

B.IFN-y

203, ¥P <0.05,%P <0.01

3 PA B2 BFE KR IL4, IFN-y mRNA &ix
Fig.3 mRNA expressions of IL-4 and IFN-v in rats after PA infection for two weeks

2.4.2  T-bet 2 Gata-3 WLl 4, SIFWHILEL,
JEY 41 T-bet mRNA FIK /KW B FRE (P <

0.01); SHEYA b, Mk RA, AERPEH
DI B FH 40 T-bet mRNA /KEBI B F+ 5 (P <

0.01), Gata-3 mRNA F£ kK FEWH B I (P < 0.01), Gata-3 mRNA KF-H B (P <0.01),
0.01), T-bet/Gata-3 mRNA H.fH & #F T Ek (P < T-bet/Gata-3 mRNA HEB BT 5 (P<0.01),
2.0
<15 * “ s i
Z | e ++ AL 3
g1.0 E wk *% w i
EI) ## ""n 10 § 2 o *%
<05 Q 05 ﬁ i Q1 e
0.0 & 0L
Exa Hpd gg ggg BRI IE#FJH RGP g% é’igﬁ KA EWA i&gedl g% ;}igﬁ KA
A.T-bet B.Gata-3 C.T-bet/Gata-3
TR HERAEER, TP <0.01; HIEF A E, 7P <0.01
B4 PA B2 EEXKR T-bet, Gata-3 mRNA FTik
Fig. 4 mRNA expressions of T-bet and Gata-3 in rats after PA infection for two weeks
3 itig P IE HRIER Y CD4 " A oAk, o ZRe P St

HUARRIRTEG T AR YE DI RE AT 4324 Th F1 Th2
2ANERE, Wi A EE A T DB, Thl 41
May= A IFN-y F1 IL-12, = 540t ; Th2 2 i
s 14 IL-5, IL-10, IL-13, & 5 R W e 0%,
1780

KT 075, 45 T-bet #1 Gata-3, T-bet J& T-box
FIGH— 01, g Thl 4l O S I8 1, HER
Ik 5 IFN-y [YFRIBBUIROC, FEAIEAE &P Tho
A3 Ak i Thl 1%4%, T-bet JE-SWIH4%H CD4 ™ T
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A=A KRy TFN-y, i Thl 40 ffd =4 TFN-y
I STATL ({5555 5 2WsHT) , itk X
if— 25 {2 i T-bet 335, JE L T-bet Fl IFN-y (1) 1E
RPN, 5 HEE BN, BN B A
MM EEYE T A LIS, Hik, Thl 40
[RGB FFAE S T-bet M IFN-y; Gata-3 J2 B A #F 4
S5FII GATA KGR b1, C Bl I iE 7 Th2
YL (1 L SR T, Th2 440 1L4, 1L4 3§
S STATO 1y 7 s IR M Gata-3 [ 7= A=,
FHIE A R Th2 2 [ 0 A B IE 2 B ik 42, BLELIIE
S22 PA il I Y S Bk Th2 41 i 1 5%
FHASE Thl 8%, 21E Thl/Th2 Zr b2 5, ¥4
B FUGERG LU RAE, IR 15

Wi e Z R — 2R I AR AE TR 2 T i R AL
Y, AP, boRE. PiR . Pl iR
TR ZF A K2 e, fEBi . rad sy
RS2 AE, T AT aEse”, w
B YA B RPN, R E R AT
755 Thl B TFN-y 1y 3Rk, © A WF5EIE
S W R 2R 2 SRR VAT E RN AN i B 4 i
Thl Z0M 4 ¥ (IFN-y) F1 Th2 40 g [ 7 (1L4)
SRR, BAGIERBIER, 55 Thl 4iiaH
F IFN-y, #0] Th2 40 A F IL4, [5]EfAA Py s2
BUES:, RN P 8 16 mg/kg itz
KIJREAL AT Thl/Th2 40 VA, W Gata-3
FIRORIEIN T-bet 35, 2048 Thl/Th2 #fk, M
R AV A A8 I M S RE A e R b . 2D
SEMEETRZS 25— Rl BUREFE AR, G RXT
TR . BN . KIpRa A . Bl R EEek
PRIASA BEm  A AE F ,  d 400 1 20 R DNA i Jig
it % P REL LR LA A A ), DT S 85O sE T, A
SRR FK W, AR B EA ST 5T %
ARt 98 AT LABR I PRI A%, 2 SRV B T HE 2 R
LB R, ME N & EH CRP, g 3R
FERF TNF-o, IL4 S57KFH B E N, [FEE, &
AFFFESE, ZER IR IR TT VR A 7
SRR R UL, IR T IL4 | AR K R T
(TGF) B, BARIT RIS FEAL, T IFN-y /K7 B
SN E

AR S 6: 0 3k S A T AT 1 ] M1 P TR i
YRR R BURRG 2 JH G, RSN T R E K
TEARESLINL, Jf TFN-y SE5E PR 4G ) R BOE 21
WA, IL4 425 Fhm, i H A% SR E - T-bet
RIIE R AR R, Gata-3 Fli, [RIBt T-bet/Gata-3

mRNA (W ILIERES, #F—DUESE T PA il e LA
Th2 GRERERHE N T ZZE TP X PA USR%E
W, KRB EZSER M, Hikl AT
PA iR I RIG YT Wit R . ARV R 4G
252 JJe, KREMASRMA A o, RIER
PR, B BRI A ZH 2L A B AT,
P IFN-y B e 4 Ty, IL4 RIS, B st F T-
bet F} &, Gata-3 B F[%, T-bet/Gata-3 mRNA [}
TS, XS RPR R 2R . A F RV AT L
THANME AR AT, BE Rk bR T-bet AN
Gata-3 [ 3k, S Thl 401 KA 1 IFN-y 430 4
i, B Th2 40§ TL4 J3 i/, 3450 Thl
a3fk, TR A R BRAILIA Thl/Th2 374 F-fir, {4
TRUE B R 52, T-bet Fil Gata-3 1E 43 SI4E K Thl Fi
Th2 S AL B G S R 7, PR A BT, A
il , AHEE T HL— Thl Y Th2 RIZH g K 55 T-bet |
Gata-3 ¥ 5E 17K, T-bet/Gata-3 (1) HLAE RE
H WML R Th1/Th2 20461 Rk, A S2ie AL
Kl 7 IL-4 . IFN-y . T-bet, Gata-3 mRNA X} %
KA, [EB i — 2 2 T T-bet/Gata-3 mRNA
(I EAE . AR08 B 28 B A S RS i R AR A 1Y
KERAHUA Thl/Th2 40 fE 510 i, [R] B 45 2R A
B 20 SR U B X (B o S B e A3 T
ROR, SR 258K FH IR BEYG 58 Thl AHOCH +3&
ik, U855 Th2 AHCH 223k, DI AR ili s 9 hE A8
b, BB AR B 25 T 25 5, oz
RIKHZ2 AR B U RIE A .

Wit AN S TG BRI B 2R A1, FEiF
ZZ Y T A AR . AT SR B IIESE,
ERENS A T I P 8 i S e 114 R R e B i
Ja45 Thl/Th2 41 ff 73 Ak 2K 45, 15715 T-bet Fl Gata-3
Fesk K-35, 755 TFN-y 4140 £
T TL-4 530/l o BRI, 3208840 A I DR R 2 B
AT S TR i 24 B (AL T 3T 1 T I

S 3Lk
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*NIE 5E I 75 X9 5P &5 2 3% /N R B AL 40 B TGF-pl, TGF-PRII, Smad2/3
FRIEW M

x| &%,

wAME, WA, T M,

(HMEFEHRAF, HE KD 410208)

EN»

KER"

ME: BE REANFEMT RO WMEIR. R TE) XGPSR (POF) /N BRI BE R 40 M (L 2R
KHF (TGF) -1, TGF-BRII, Smad2/3 FHAFKAMFEM . FiE  Balb/c MiME/NEUE T2 sk g/ NGB I 3 =7
FEVE POF #AY, POF /NG A AIAL, PHMEAL (MRt — ) FiahBisims ik, . &k, TH 30 d 5, §R
HAUWETRANG- L (HE) Jetn, Spedifbik 5 RpeEniliik (Western blot) 3 S4BT 6 BE J0RL 2 1t 11 B 141 41
TGF-B1, TGF-BRII, Smad2/3 (iR FKIL, BR SHAIAAL, #MEE 77 &) 20 . B ZH B9 S o i £ H ]
BIZ, MGEELE A o PR 20 i A0 B S 21 21 TCF-B1, TGF-BRIL, Smad2/3 £ FH I 7EAM P I 75 45 51
WAL, PP P TR R (P <0.05), #it
Smad2/3 F)HE R IKHE N IIRE .

KR AMEIE LT 5 ORELR R A RERURIAN L ; TGF-B1; TGF-BRIT; Smad2/3

HESES: R285.5

MR ERD: A

doi:10. 3969/j. issn. 1001-1528. 2017. 09. 005

I3 i 75 BE G A b 9 UK 40 g TGF-B1, TGF-BRIL,

XEHS: 1001-1528(2017)09-1782-07

Effects of Bushen Huoxue Recipe on the expressions of TGF-g1, TGF-BRII and
Smad2/3 in granulosa cells in mice with premature ovarian failure
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