54354 45 51 2
20244 9 H

S PN

Journal of Huazhong Agricultural University

Vol.43 No.5
Sep. 2024,224~233

I A XA, 25 . B IR 228 S /N RS B PRI LT ] A gl K222 41, 2024, 43(5) : 224-233.

DOI:10.13300/j.cnki.hnlkxb.2024.05.025

HSEXAE & 1RSSR/ R K AE R RIFE
KB KT, AR, R, 5, H A

Kz X FFHhHAFHEHRFRK, 30 M 434000

1

WE ik LIS (BCN) X R 205 (LPS )i 3 019/ BRI RE 4047 (1 G2 Ve T AL, SR A P A Aat
s A RO R FH LPS # 57 RAW264.7 4 9 RE AR, I A0 A I e ) . — U Pb U A e 4T i R 2
TGF-3/SMAD2 8 % AH ¢ mRNA F23k 5 A P 3502k IS 6] B2 (1 B8 1 % BALB /e /R SE 7 d E 8 5 I 1 T
S LPS HEN7 RAERAL, I 5 /I ERUIGUIEFE £ T AN AT 1 A B8 P47 , R T -qPCR 50 2 ML 5 5E A0 fifd X 1l TGF-
B/SMAD2 B FEAHICHE R 1) mRNA ik 455 IR : 35T 7E 0~25 pg/mL il X RAW264.7 3458 Te 1 il 1
JH,LPS Fitg ¥ B 0 1 mg/mL B, 40 A7 6 %0 54.55% A A 54 v B 34 25 24 Al 3865 RAW 2647 41 i 19 77
Wit E 71 (P<<0.05) , B#EAR NO B (P<<0.05) s LPS U 4 5E 40 i Pl F mRNA ik | F+(P<<0.05) , TGF-5 Fil
SMAD2 ik T B, A1 T WS iR mRNA Rk 25004 . 1uAh, LPS A5 /N BUBLIE 78 B0 2% 1 (P<
0.05) , A [l 7] f5k () #8525 A itk 28X — 5 00 (P<0.05) o BE A RERS 238 1LPS filiik iy CDA ™ 41 fie 5 CDS 4 iy
HIoM L, B CD4"/CD8 ", [FIRT, ¥ & 47 Al &2 LPS FI Y Th17/ Treg PRI JC A . £5 KRB, ¥ 5 XF LPS
7 BN R AT B G, AR HILE ] AES TGF-R/SMAD2 {5518 B 0E 30 ) 28 4 K- i 6 1k Sk &2

Th17/Treg il % .

KR wASH BEWE; RIEWT; TGF-3/SMAD2; T 4ijil 71k

FESHES S859.3  XEARIREE A

ER &I, h TRFFEHA Y &R
B A 22 5 | L T A TR AR SRRE PR 50 77 A ) T
PR AN A Sh TR A K R ANSE T i R b e A
FAERENFGR Jig Z ## (lipopolysaccharides,
LPS), LPS i i3 455 fiF 3 40 MR 11 A Toll 52
PR TLRA 5 R LR A E K20, D 1752 0 B 85 A= 2 fidt
e, AR IR AR 25 12 . Soria Z B IWF 5T W, 40 1 7 5%
REBR BT H A 7 e , A48 FR 5 80%
T K RO R NS W TE A OGP e 55—
FRYNRAE I, R B R MK A 1L-6 1L-2 Je TR E y
S5 R A I PR v, DA 3 AT AA i T R
J 38 T A S W T RERE A . LRI, 40 R AR R 1Y
BB RIS IR EAMREEDUAE R AR B
16 FBHBUAE R WA GE W sh ) A 5 g iE e
YIPVAT 3 25 1 T 245 TR RR 1 B, 24 0 3% B IR A A
A0, NN S SR 7o o P ) A UL 0 E= SR 5 i e,
PRAE VR B = A AR AT AR R T SR GE M AR R

Weks H . 2023-12-11

XERHRS  1000-2421(2024)05-0224-10

fiff P [
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Ji ) Th17 40 i 534k, 1A, TGE-p W] DL i
TGF -8 52 & (transforming growth factor-p receptor,
TRR) BT 32 A 5 % SMAD2 I1-B 155 55 5 2 40 il
B, AR L R 4 A R AR IR L 32 1K y (RORy 1)
1 Foxp3 W9 5%, PR T A5 A g PR AR Y 2
A, KT & A IR TGE-8/SMAD2 5 53 % Ml e
PE VA T e o AR5 SR AR D9 R AR 56 45
B BRI B 3 e W T M TGEF-8/SMAD2 2%
fift LPS 75 S5 19 /N BRAE S AR AL, B 7E A
B2 T R PRI 4 R 2= AR

1 #MEEFE

1.1 RFI 5

RAW264.7 /8B Mg 4t i (R0 7 284 AR
R A, RPMI-1640 15 5% 5, i 4F 13 , 0.25%
EDTA i (Gibco, 88K R /RBHE (b ) A3 BR 2
Al BEAAF (A =98 %, BRI AR AT FRA A,
DMSO (4l >>99.5% , b & K ERHE A RA R,
LPS(ZiEE=98% , i R ERHE AR A ), —4&
B & IR £ (S0021S, 21 2= KA Y AR A R
A, A RNA$ UK & (R1200, Jb o R 5 RHE
AT, cDNA ¥ Sk i (RK20428 , B % 1 28
e B R F] ) , Genious 2X SYBR Green Fast qP-
CR Mix(RK21204, R & M3 e A WA BRA ] ),
FoxP3/Transcription Factor Staining Buffer Kit,
CD3e.CD4 .CD8a#if& (EE BD AEYAF]) .

LG I 48 (MCO-15AC, H AR = PE LA FRA
Fl), Z IR B AR 1 (SpectraMax D3, 24557 FAL A
AR, RT-qPCRAL(CXTI6 A1 bR A= A2 ( |
) A BRZAE] ), BD FACSAria™ Fusion 2 g /3
VAL (ZEE BD AEYIA ) .
1.2 ZHREIRIE

1) RAW264.7 41 36 F1 19 7 o RAW264.7
4 It 1% 7% T RPMI-1640 58 4= 85 35 3 (89% RPMI-
1640-+10% - 1iE +1% S8R -HEwH R ) b, R
96 FLA , 75 40 R 0 BE 55 135, £ F DMSO % fife 5 %
U2 I8 F RPMI-1640 B il 35 35 B4 B R e &
1.562 5,3.125.6.25,12.5,25.50 K 100 pg/mL., [F]Hs}
W LPS 43 i F B A B it MR B 0.125.0.25.0.5.1.2 &%
4 mg/mlL., % Ffl CCK-8 ¥ & 4 7% /1 .

2)RAW264.7 41 FF ERE S I E . 25 5 H
Sy b AT

3) RAW264.7 40 g NO B i 1y I & . ¥

RAW264.7 241 il H2 70 6 FLAR , & B/ 15 9% 24 h e
B 3,3 000 r/min B850 10 min, 322 BRI & 8 7
PO LR A NO 7 &=

4) R AE T K TGF-3/SMAD2 {55 38 #AH
K mRNA F k7K1 2 o I AU 4R 4 i, 1 1]
RNA # B0 7 £ 9817 B RNA B, B 5 8 F Ab-
conal J2 LA VLI BREA T 4L 5t . 27 229k T
JEHE H N mRNA M X RSB R, I 519
Primer 5 #1910 iEA TA YA BRA A,
SIFIIILER 1.

*1 31MF3
Table 1 Primer sequences
HER . . SR G
51WIF %1 Primer sequences
Gene Gene ID
F:GGACTTCGAGCAGGAGATGG
f-actin 11461
R:AGGAAGGAGGGCTGGAAGAG
F:CAAGCACATTTGGGAATGGAGA
INOS 18126

R:CAGAACTGAGGGTACATGCTGGAG
F: TGACGGACCCCAAAAGAT

IL-1 111343
R:GTGATACTGCCTGCCTGAAG
F:AGCCAGAGTCCTTCAGAGAG

IL-6 16193
R:GCCACTCCTTCTGTGACTCC
F:ACCCGTGGCTTCTAGTGCTGA

IL-10 16153
R:GAAGGCAGTCCGCAGCTCTA
F:GCCACTGCCCATCGTCTACT

TGF-B 21083
R:CACTTGCAGGAGCGCACAAT
F:ATGTCGTCCATCTTGCCATTC

SMAD2 17126
R:AACCGTCCTGTTTTCTTTAGCTT
F:GCTCCAGAAGGCCCTCAGAC

IL-17 16171
R:CGGCACTGAGCTTCCCAGAT
F:CAGCCATGATCAGCCTCCCA

1L-22 50929

R: TAGAGCTGGCTCCCTGGACA

1.3 Zh¥XE

D g syl 5ik iz t. Mtk BALB/c /b
55 H MR (20+2) g, 6~8 JEIE, I F =ik
S ) S L SE B Y VE R UE S SCXK (5K
2022-0012,, B4 52 5 A8 B 28 4 VTR 24 B5 23 o R it
#E(YJ202346) o FERIT K F SN YR 4 AR 2= B f 1t
(AR E B 5 T i) % IR BE 45 1 0B B (55+5) %6 .
TEE (23222) °C, BAIE R 12 h/ /12 h, 58 A6 1
& R 1R (R 10 % DMSO 3 BC i 1 g/mL
WS A RE W, IF A B K R B DMSO 2 & it
HF1%.

¥ 55 H/NEBEL />R 5240 20 1(0.9% NaCl) |
41 2(BCN, 0 mg/kg) .#H 3(BCN-L, 50 mg/kg) £ 4
(BCN-M, 100 mg/kg) K41 5(BCN-H, 200 mg/kg) ,
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943 %

fpdl 11 H, B H R FE B 7 U 200 pL 85 4F
VAT, 3% S W 1 JE s 7 BIVRE ks VE 5 200 pl LPS %
W ST A VE R AERRY L 6 h S FRIA TR IC 5% . BES
FHME I A2 Ab FE , SR 42 I 20 2, PBS ¥ Bk I 1 T /K
3 BRI/ IS BRUMRNE o, o1 DA U 25 R 85

2)T 20 A A A I 5 o B D105 e LI |, T AL
2 200 pm (4 8 A 5, RPMI-1640 w42 B ik
4°C.2 000 r/min &> 5 min, 5 . A 500 pl
21 20 B 2L A% W ¥ S 2 min 5 B500 5 min, B,
1 mL RPMI-1640 58 &35 57 BB A HE . T L%
48 pm KB Je Je Bl 3, BN AR T 4 f vl . B i
T 41 it B Y {6 ] RPMII-1640 JERl 35 35 B B 2 1<
10°A~/mL. JA CD8a¥ifdk .CD4 41k . CD3e B f&
(Fr A iR fd H PBS 4% Ui B 5 S At Lb 77 B ) , 4 °C
HEOEHEE , 30 min J5 i FH PBS PRIk 2 OF B 07 1
T, A 300 pl. PBS B2 40 )5 EHLARI .

VAT T A0 Treg 40 MLAYIN A o HCT 200 i J5t
W, A CDA i H1 CD25 41 14 ¢ 1 44 €4 30 min; il
A 100 pl. PBS 58, 57 BRI A 5% BB 7 [ 5 1 4%
F1 500 pl, #EGIFE R 50 min; W4 40 M, A 10 pl
Foxp3-APC HTA U H 50 min, B /5 /A 300 pL.
PBS H B4, IR A S B .

4)GHBIPE T 40 Th17 B9 % o BUT 40 R,
AN LI 700 100 ., 200 Jf % 35 46 ob i s s
726 h, MILA 100 pl. PBS 5241, B 5 A 10 pl
CDAHE, BOGIEE 30 min, I F 45l FH L InA
1 mlL [#] 5 B RS 50 B A A, % B 1 ho3e B3 L Al

1XPerm/Wash 5 & 4l il . & J5 H 1L-17A-APC
1.5

b
27 % c
1.0} e

OD450 nm

0.5

0.0 , AN
RIRIGRCAN S
N o g

S

& N \,QQ’
WA TR /(. g/mL)

Mass concentration of baicalin

N
S P

(Th17) BT AT ML G 5, 78 25 2 300 pL iR A5
FHLe

5) A ¢ mRNA {9 AACE R AT RNA
P2 G /I BRUIGAIE v B2 B RN, 1 P 3 7 53¢
& A M cDNA, i £7 75 — 20 ‘C# . RT-qPCR
K IL-1  TNF-a IL-17 IL-22 , TGF-8 }¢ SMAD2 [
mRNA Rk, 51 WK 1.
1.4 EIELE

T AR T HLEARE R FH Flow Jo V10.0 1 f4it
o Angeit , i 4l R 1] IBM SPSS 25.0 #47
BRI 2507 224007, R Duncan s #6365 1 4% 20 6] 1) 3. 3
P25, f# FH GraphPad Prism 8.0 JFf 72, 45403k
B RO 2 LA P R ifE 22" (Mean 4= SD) %R,
P<0.05FmZHFEFH,P<0.01 T8 E .,

2 ZERE5HH

21 BEEHILPS 4 RAW264.7 AR R &
RE

BT HILPS Xt RAW264.7 20 [t 14 58 ) 5 0 40
K1 . M 1A 0L, #F 0~25 pg/mL yu Fl Y, A
[7i] Jo 2 AR JEE ) 5 A X RAW264.7 41 Jifd 1 5 JC
HFEH I BLAE— e fR P BB (e E A 3 5 . 24
T A R A 50 pg/mL B AR AR TS I R
[ (P<<0.05). 50 mg/mL AL, 24 LPS 5 4 i
91 mg/mL i, 41 IE 77 8 3 R B (P<<0.05) , f#1%
ROk 54.55% o PRI, 6 R B 55 1 B VR 43 ) K
3.125.6.25,12.5.,25 pg/mL A & 1 mg/mL LPS it

(I
1.5
) 1.0}
B 4
o
0.5}

Q \o) Q \} \} \} Q
oV So) N} \) \ \)
IS
LPSJFi &=k B/ (mg/mL)
Mass concentration of LPS

AR/NE FRAR R 27 B3 (P<<0.05). FAl, Different letters represent significant differences (P << 0.05). The same as below.
Bl FEHFAFMLPS(B)X RAW264.7 41 i 1 58 9 5 N
Fig. 1 Effect of baicalin (A) and LPS (B) on the proliferation of RAW264.7 cell

2.2 EEFXTLPS ¥ RAW264.7 40 B 1Y & 1 6k
F170 NO & 5 B9 &2 i
2 B A s B 25 SN R 2A R, 54 LA, A

24 1.PS UG RAW264.7 41 M W fE ) B2 R
[ (P<<0.05), 540 2 A 1L, 4H 3 B &1 4l e A s fie o
B2 ETHEHB(P<0.05);dH4 AoMAlemERrEEH
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(P<<0.05), LPS #ill 8 RAW264.7 41 it NO B ik 45
W 2B fis, 54 1A, 41 2 9 NO Bl i 2 38 fin
(P<<0.05) , AHEZ 4 2, 41 3 5 2511 Al 1 5 B A% LPS il
P NO B, I Bl 550 42 38 i, NO B il 2 B AR
(P<<0.05),
23 HEEEHXLPSHHMMEAERFSES TGF-B/
SMAD2 {5 S i# &8 x mRNA RiX 7K F IS0
RAW264.7 2 LA OG5 A mRNA 35 7K L
3. HE3AIIL, 5S40 1AL, 4 24 LPS HlF4 s,
RAW264.7 4l iNOS IL-1.IL-6 F IL-10 ) mRNA
FR R LIEH(P<<0.05), M4l 3SR 8515, 1
I 40 J K 1 mRNA R 3A K- 2 8T i 3 ((P<

3.
b A
) 4 §
s o %
- -
=]
H@éﬂ 1+ <] £
) l
0 , AN
1 2 3 4 5 6

H3 Groups

0.05), 54 2 FH Lh , 4 4. 40 5 FI4 6 11 22 5 g 3 (P<<
0.05), TGE-B M SMAD2 ) mRNA FA57K UK 3E-F
iR, S 1A, 4 22 LPS Hli4Us , TGF-BMISMAD2
[ FIRIKF T (P<<0.05),, 541 2 M Lk, 41 3 A4 =
TGFBMISMAD2 ) mRNA kK F-(P>>0.05) ,{H4 5
L6 1 TGF-5 F1 SMAD2 i mRNA 31k 25 5 . 3%
(P<<0.05).
2.4 PEREIEH

AN SR B0 L 4, S AL LM E, 40 2 B RG4S
B LTH(P<<0.05) , S 2 A, 21 3 ARG AE R 4
B 3R & (P<<0.05) , 41 4 R4 5 A H5 5 22 55

F(P<0.05), B 541 CHE XS,

6.
a
—_ o =
'_]J—I
EE |
iE 4t
)
iy c
B @% cd d

K
SE 2f +
wZ
|

g 1 2 3 4 5 6

45 Groups

1 XIRL 2.1 mg/mL LPS;3:3.125 pg/ml B4 34:6.25 pg/mL #2454 ;5:12.5 pg/mL #%5H;6:25 pg/mL #EH . K 3[HE .
Group 1: The control group; 2: 1 mg/ml LPS; 3: 3.125 pg/ml baicalin; 4: 6.25 pg/mL baicalin; 5: 12.5 pg/mL baicalin; 6: 25 pg/mL

baicalin. The same as in Fig.3.

B2 EZEAEHLPS R RAW264.7 MAHIFLEEE F1 (A FINO B (B)
Fig. 2 Phagocytosis (A) and NO content (B) of LPS-stimulated RAW264.7 cells by baicalin treatment
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45 Groups
A:iNOS; B: IL-1; C:1L-6; D:IL-10; E: TGF-f3; F:SMAD2.
B3 EZHEHAEK LPS K RAW264.7 410 % B FH mRNA KAk F
Fig. 3 Relative mRNA expression levels in RAW264.7 cells after LPS stimulation and baicalin treatment
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JENETE Y (mg/g)
Spleen index
>

1 2 3 4 5
245 Groups
HH 1% BB ;2.1 mg /mL LPS; 3: 50 mg/kg # 4+ 5 4: 100
mg/kg # %1 ;5:200 mg/kg #A51. TR, Group 1: The control
group; 2: 1 mg/mL LPS; 3: 50 mg/kg baicalin; 4: 100 mg/kg ba-
icalin; 5:200 mg/kg baicalin. The same as below.
4 ARAREKFEZSENLPS RIMA/NRARAEIE 5

Fig. 4 Spleen index of mice after different levels of ba-

icalin feeding and LPS stimulation

CD3+CD8

CD3+CD4

CDAANHELEL )/ %
CD4 cells ratio

CD34uHEL B/ %
CD3 cells ratio

1 2 3 4 5
2031 Groups

A FR AR S X ;B : CD3 40 Ho s C: CDA 4 Ee 71 s D : CDS 41 e 1) E: CD4/CD8, - A:Flow cytometry zonation; B:CD3 cell pro-
portion; C:CD4 cell proportion; D:CDS8 cells proportion; E:CD4/CD8.
5 ABARKEEESHMLPS RIEAM/NRTAESLER
Fig. 5 Results of T Cell differentiation after different levels of baicalin feeding and LPS stimulation

2H 5| Groups

26 HREFHE

WEL6 s, LPS HllUS , 41 2 1) Th17 40 o
3 LT, Treg B9 504k i 30 4>, TH17/ Treg - ff
4R Th17 J5 434k (P<<0.05) , H #E Th17/Treg %%
i, S 2, 21 3 gl 4 /B Thl7 40 il 41k
3 R R (P<<0.05) , 41 5 7778 i 3 24 5% (P<C0.05) 5
BE A, AN ) 50 i 4 8 25 4 X T Treg 40 M 09 43 1L 5
TR EAMRIER, R B L, K
B A X T LPS F 80/ Th17/ Treg - 17 4h (1) 25 i
HARENEH .

25 TS

/NI T 20 i s Ak 25 R Kl 5A-F s, 54
LA EE, 20 2 £ #F CD3™ 4 g b 38 {0 25 57 K
L S5WH 2 ML, 45 68 R LPS BT CD3 4
JHL 8 B9 (P<<0.05) o CDA4 41 it 384 58 175 150 4 /&) 5C Jir
NS VA, 4 3 FITAE 4 ¥ I 2 R E CD4 41 i 3%
BH (P<<0.05) , 41 5 25 5 i 3 (P<<0.05) 5 CD8 4 Jifd 3%
B SLANE 5D B, 5S4 1A EE, 41 2 1 CDS 41 i te
B /> (P<<0.05) , 541 2 M1 Lt , 41 5 RE % i 35 4 iF
CD8 4 i 3558 (P<<0.05) ; it Ak, CD4/CD8 1 &l 5E i
LS4 1A, 2H 29 CD4/CDS T (P<<0.05) , 5
H2HM L, 40 519 CD4/CDSAEAE F kA%, £ —&E
F LAY R BE S AR — & R R LPS H A/
LT 201k

3 4

CD84H Ak 51/ %
CD8 cells ratio
o
=2
(¢]
o
le]
CD4/CD8
Do

1 2 3 4 5 1 2 3 4 5
2H %) Groups 2151 Groups

2.7 BRAEHHXYREEFRIEKF

R 7 s, 5S4 1A, 2 LPS JI3U5 , /N U
WERIL-1, TNF-a IL-17 } IL-22 i) mRNA ik K-
WE LIE(P<<0.05), 54 2M kb, 4 3 E A1 H /N
BRI AR 4 0 240 B R 1) 2 R /KT 34 1 3 T i (P<<
0.05) , 2H 4 FZH 5 1Y 22 57 1.3 (P<<0.05) .

K 7TE~F J&/R T TGF-8 1 SMAD2 3£ [H /) %35
oL, 5S4 1, TGE-g7E LPS Jl G A K 2
TGS BT EE S SH M, A3 RE L
P8 T TGF-p 3K (P<<0.05) , 41 4 415 2% 5
2 (P<<0.05) ., 5S4 1M, % LPS #Hl s,
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Th1 7283 b 51/ %
CD4+IL-17A+Th17 cells ratio
[\V]

o
Treg4iig b 45/ %

2.0p & a
1.5
1.0
C ~
0.5 1 cd
d

0.0 0

1 2 3

B

w

bc
b

Th17/Treg
[3V]
=3

1 2 3 4

CD4+CD25+FoxP3+ cells ratio

Q2
301

Q3
an

IL-17A

Q2 Qt
202 147

Q1 Q2 Qi
197 339 1.02

2051 Groups

4 5 1 2 3 4
205! Groups

w

Q2
136

@
6.19

Q2 at @ , a Q2
174 148 189107 149 138

Q3
1850 847

@ %)
848 785

Q4
86.2

FoxP3+

v

CD4+CD25+

T
124 88.0 862 , 87 843

A:Th17 f KNG ;B Treg BYFRIBEDIL ; C: Th17/Treg; D: Th17 it 043 X s E: Treg i 3043 X . A: Th17 expression; B: Treg expres-

sion; C:Th17/Treg; D: Th17 flow partition; E: Treg flow partition.

E6 {ARAREKFEESEHLPS RIHA0 6 R T &R 4 i E

Fig. 6
SMAD2 FRik /K- & F 8 (P<<0.05) , 54 2 M .,
B 3 8% B T SMAD2 i) mRNA
Fih (P<<0.05) , F B B 41 AT LU il 0% TGF-p/
SMAD2 Z&fi# 1.PS 5| & 1Y S 5E KW
3 9t i

WA Ry S i FENE RS Z—,
AR ERZEIEASY D, BT &Rk
A5 A 2GR 20.7 %610, R B R 2G4 R A
CEN SV SR SR (I R Pt 7/ B o < Y G B
PR A2 7 A BB & & AR rh AR 2,
WRRE T EMRE WO ERESE S, WA S
Wi 2R R S R A A S WU TE AR B0 AR N 75
J5 TR B, BRI £ (100 mg/kg) I FHZE /N BR
BV AT A 5 R AR

Immuno-equilibrium flow cytometry after different levels of baicalin feeding and LPS stimulation

RNE I SEALARTE S 2 G010 %A1 50 3 i
B R B A B R AR IE R IR 0T R0 A S
il 8 SR SRR L A DI RV B DA, T3 8 2 A DA T
YEFE [ SRR SR ITAR R, BB P R 78
7 A TR 24 20 TR A ) R 3 A s L e R AR, &
L HOE BT RAE AR H A, BAE AT iRy
500 A WA, B H b 2R 50 B BT
F&H, LPS i a3 Toll BEZ 5545 MY DSS MM i 7%
NF-xB 51 40 i 4 P30 05 F LR 40 3% S8 el
s L2 4 RAW264.7 /R WEGII [ F LPS Hllis
e UHIEME T B, I HOW ERK {5 5l i . e AHT
5, 0 1 mg/mL 19 LPS [6 £ fE 4% % %
RAW264.7 40 M5 1, BEARAHMOAATG %2 . F k0 i
A I A T R I BR AN R R W, A
FI AR T Rl 255 AR5 JRULE 0 B0 S g ke ™, e AR



230 RES L N A N = 5434
B
E * 5 a 510 c
X5, 2z, A E
ﬂ§<c *ﬂ\:wc Hjé<c
zZ zZ b zZ
=4 = 2 . & 2 = o
-k & . < ¢
>H<§ 1 b EE N ¢ %E
Sl iml Mos S
2 BN o v &2 =
1 2 3 4 5 1 2 3 4 5
45 Groups 45 Groups 241 Groups
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245 Groups 245 Groups 2451 Groups
A:IL-1;B: TNF-a;C:IL-17;D:1L-22; E: TGF-3;F : SMAD2.
7 AMRAEIKEEEEFLPS Fil A0 B A8 5% 2 AiE 40 A Bl F mRNA R ik 7K F

Fig.7 mRNA expression of cytokines associated with spleen after different levels of baicalin feeding and

LPS stimulation
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Effects of baicalin on protecting inflammation in mice induced by
lipopolysaccharide

YAN Pupu,ZHU Jun, LIU Jiali, HUANG Yongxi, YU Jie, TANG Feng, GUO Liwei

College of Animal Science and Technology, Yangtze University, Jingzhou 434000, China

Abstract A inflammatory model of RAW264.7 cell induced with lipopolysaccharide (I.PS) was es-
tablished in wvitro to study the effects and mechanism of baicalin (BCN) against L.LPS-induced inflammato-
ry injury in mice. The cellular phagocytic ability, nitric oxide (NO) release, and mRNA expression to in-
flammatory cytokines and TGF-g/SMAD2 pathways related genes were measured. Experiments in vivo
were conducted using different concentrations of baicalin to establish an inflammatory model in BALB/c
mice after 7 consecutive days of gastric lavage and intraperitoneal injection of LPS. The spleen index, sub-
groups and immune balance of T cell in mice were detected. RT-qPCR was used to determine the mRNA
expression of inflammatory cytokines and TGF-£/SMAD?2 pathways related genes in the spleen. Results
showed that baicalin had no effect on inhibiting the proliferation of RAW264.7 cell within the range of 0-25
pg/ml. When the LPS concentration was 1 mg/ml, the survival rate of RAW264.7 cell was 54.55%.
Different concentrations of baicalin enhanced the phagocytic ability (P<<0.05) and reduced NO release
(P<<0.05) of RAW264.7 cells. The mRNA expression of inflammatory cytokines related genes increased
(P<<0.05) while the mRNA expression of TGF-£/SMAD2 pathways related genes decreased after LPS
stimulation. The mRNA expression of above genes was reversed after intervention with baicalin. The
spleen index of mice significantly increased ( P<<0.05) after LPS treatment, and different doses of baicalin
groups improved this situation ( P<Z0.05) . Results of flow cytometry showed that baicalin improved the dif-
ferentiation of CD4" and CDS8" cells stimulated by LLPS, reduced the ratio of CD4"/CD8" , and restored
the imbalance of Th17/Treg balance axis induced by LPS. It is indicated that baicalin alleviates the LLPS
induced inflammation in mice, and its mechanism may be related to the activation of TGF-B/SMAD?2 sig-
naling pathway , the inhibition of inflammatory cytokines expression, and the restoration of Th17/Treg bal-
ance axis.

Keywords baicalin (BCN) ; lipopolysaccharide (LLPS) ; immune regulation; TGF-8/SMAD2; dif-
ferentiation of T cell
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