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WE B AT EAME BAKT/ BRI X LHEE A 01(FOX01)-H /& (IL) -9
(AKT-FOXO1-IL-9) {5 5, HWAWMRIGTENBRLTR (RA) KERIITIHLE . B
3B K36 RKRBENL A A A, B, PHPEXIBA, BIREMW. b SHEd, BRea
A, HARMERM I RRIEE TR RA KRR ERBNIIE, 47 ARG EER R
SN YRYT RN B A AR B, SR FH AR A D VAR K R M A b, SRA X
FEMEER RIS AL, TR 7 1[5 S s € R0 B R i e € W % K RO T LU 3 2
ELISA MR IR BRIMIE H 1L-9 S22 X R 7 7K ~F K Western blot £l & 1 AKT. FOXO1 ff
Bk R SAAMEL, SR KREBHEERIE, X LR SRR LR R,

NGHEH R FLLE PO R TAG BRSNS, A RAEGIRE T, &
A IGTE IR SAER T IL-9 SRR T KR ik B, AKT. FOXOL H R ik
Higm (P<0.05). SHERAFEL, A FGEERERIGST AR E R EEREIG XOth &R,
R IR AR M B T A D G 1R 28 G AL e s REoR, AR &
BERRIBIT G, RAEAME TR, RIER T IL-9 JEXIRRF T« AKT. FOXO1 FHHE
K RRAIC B 22 5 3 G L(P<<0.05), Hrhmfl E W AR L. 5EfEr R
FULALL, BHMEXTIEZH DL b2 SR AR B2 R 38 A Geit 5 8 L (P<<0.05). &&ig wiRzidid
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Evaluation of the effect of puerarin on rheumatoid arthritis in rats based on

AKT-FOXO1-1L-9 pathway

Liu Xiaoyu?, Yu Han!,Yu Jie?. Gao Jingru!, Ma Qingging?,Shi Jihai® ,Dong Xiangli* Hao Jingi?,
Yin Ruolan!,Yu Yangin®

(1School of Public Health, 2School of Nursing, Baotou Medical College, Baotou 014010;
3Dept of Dermatology, “Dept of Orthopedics, Mongolian Medicine, °Clinical Epidemiology

Research Center, First Affiliated Hospital of Baotou Medical College, Baotou 014010)

Abstract Objective To explore the therapeutic mechanism of puerarin in treating rheumatoid
arthritis (RA) rats based on the serine/tyrosine protein kinase B (AKT)-phosphorylated forkhead
box protein O1 (FOXO1)-interleukin-9 (AKT-FOXO1-1L-9) signaling pathway. Methods 36 rats
were randomly divided into a blank group, a model group, a positive control group, and low,
medium, and high dose groups of puerarin. Except for the blank group, the other groups were
induced with type Il collagen to establish a RA rat model. After successful modeling, different
doses of puerarin and methotrexate were given to treat the rats. The body mass and toe thickness
of the rats were measured, and biochemical indicators of rat blood rheology were detected. X-ray
was used to observe changes in rat joint morphology. Safranin green staining and Alixin blue
staining were used to observe the pathology of rat joint tissue. ELISA was used to detect the levels
of 1L-9 and rheumatoid factors in rat serum, and Western blot was used to detect changes in levels
of AKT and FOXOL. Results Compared with the blank group, the model group had the lowest toe
thickness, and X-ray images showed more obvious segmental stenosis and more severe marginal
bone invasion; scaly like changes appeared at the edges of joints stained with safranin green,
accompanied by the exudation of inflammatory cells and increased proliferation and secretion of

chondrocytes; the expression levels of inflammatory factors IL-9 and rheumatoid factors were the



highest, and the expression levels of AKT and FOXOL1 proteins were the highest (P<0.05).
Compared with the model group, the toe thickness of rats treated with different doses of puerarin
decreased; X-ray images showed that the puerarin treatment group of rats showed improvement in
plantar joint stenosis and marginal bone invasion; the results of safranin green staining showed
that after treatment with different doses of puerarin, the infiltration of inflammatory cells
decreased, and the expression levels of inflammatory factor IL-9, rheumatoid factors, AKT, and
FOXO1 proteins decreased significantly (P<0.05), with the high-dose puerarin group showing the
most significant difference. Compared with the high-dose puerarin group, the positive control
group showed a significant decrease in the above results and statistical differences (P<0.05).
Conclusion Puerarin has a good therapeutic effect on rats with RA by inhibiting the
AKT-FOXO1-1L-9 pathway. The high-dose puerarin group (60 mg/kg) has the best therapeutic
effect and the results show a dose-response relationship.

Key words puerarin; rheumatoid arthritis; therapeutic effect; AKT; FOXO1
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FRIEFKAT% C rheumatoid arthritis, RA) 7EH B IGTTIBARFAUN 28%, 57677 EFAH
ZBR (50%~60%) M. HRAEE PR RA Foff & s, RS2 5 — Mty s, K
MR S5l P . R RS, xHEHE RS RA T ER, BT, {EIFR
—MAE. BER/N MBI A YIaEERE . HAERKEAIL. Pradb. TpiER
FEMIVERT, AW, BB R R ORI JOAE A R AR PR L eI LA

I RA S5

WG B(serine/throenine protein kinase, AKT)/MifRIL SLHE 1 O1(forkhead box

protein O1, FOXOL){5 5 #% /& — Fh HE Z 4 A A A7 AR T 5@ 1, AKT @il iRk



FOXOL Wik {5 S R e (K45 5 85 (1 2 (interlukin, 1L -9 AR FUEAL BT S FI B
WO, R T 400 (Treg) ZHMIH AKT i@ i #ihi 40 aiE A6 8D 1L-9 43 PRI
FA el oine, MIMeE RA. AWFFUEE AR R FZ N RA REESS. RIER T, M
KEEH AKT. FOXOL Al IL-9 FIZRIETRTT H AT gedLH], NEMRERIGST RA SR ALIR KM E .

1M 577

1.1 SEBEhY) RN S RS 0 SPE 2t SD KRR 36 A (ZEFEYFTTIES . Scxk
(5%) 2021-0001), 6 J&#%, AFi & 120~160 g, FTA 256 K RALTHFERE N GREERE,
REER, BRGE) 7% 1 F. Irasit )y ZHLEER RS (BESHMEH[2023]

10 5),

12 FEANEXESE  BRE (LBPRAFR, 5t5: R005493), UKESER (65 T2
BIATD, 5EAMEMR (CFA). T IR (CID. ELISA KSR U
FHEATIR 2 A, 525 QZ-10049), AKT (WUHIBAAEMIRH AT IR 2 A, 5345 : PTM-6649),
FOXO1. B -actin T 3E5RME WA Fe b O TRA F, $52: AF6419 A1 66009-1-1g), BCA
EE R R GRS IR A H, 365 A202), SFH-2 R AL
QLRI FRZEE D, AEMFebs FR (LR s ERA R A FD.

13BN ARFEFHFFEEMATRRFEHER 17 100 mL %5 77K 400 0.05 mL JKEE RS
VA BT A 538 1R SRR A 2 mg/mL B B; AT B SRR e 4 b IRk
FIKIBEJHRAFILAI C, 74 CUKAH. KEEAES CFL0.3mL (WS EHD, HHEA
K AR KIS BURTE R, 6 IR R H SR K . K R E R S R 0 3 d B
7dJEEEEME, KEIUZLMAR, ke i CIA AL,

L4 KRAH iR 2 A, BRI, Bt BRA, BREM. . mflEd,
A% 6 N, BRTEHSEMAS, MRS T H S 0.2mgkg #H, &i0ITHS
TG R B MR 20 mg/kg, AL B MR E 40 mg/kg, = FIE L5 MR 2 60 mg/kg #E 5,
H 1, 1BIT 28d.

15 RR— MBI X KR — ORI B AROGERE . R BTG 178 R G
SEFRARHEAT LEE o SR PRI 5 2H K B AR 5T 55 L% K B B L A P I KRR 2, R
iR O 2K BRI B S COR R B R A UM AL ) s FESRBGRISE 7. 14, 21,
28 d Hidsk 1R KRKT RIGHATE AR 04y, RO 14, KR T



RBRZLI: 2 73, RELANERJE K NBROC TS A BB 51T s 3 73, R ZLAN v B2 it K A BTER &
BB E R 4 45, A 3 I 7 o i SR A AR

1.6 RRBE X . BRWRTABNERE 6y7 28d 5, LR, BURRMEIET X
R . KRERCHTIFEA T 2 R, A S U A AT AR g e, dd
200 520 T R R TTH SR B 22 250

17 MEHAEZRPE  BOCFIE KR 5 mL 72T R, KA A S
D AIEAACSRFR S LA R 7 A ARSI % 2K SRR AR & 221

1.8 ELISA YRR ML F 1L-9 ZBREBHERETFAKF  BUE =30k e, B E RS .
28 ELISA X706 Ut B 1A I S A A 1L-9 SRR Rl 73Rk 7K

1.9 Western blot ¥ERIUK BB AR E H AKT. FOXO1 MM RZAKF  IIEKBRIFIH
TR, FEOKIE PR FRE T INNRM, BEATAH LI . A RIPA ARG M 73 5 5
WA, MEARETER. Bk, BB B, RERES —$T AKT (1:1000). FOXO01
(1:1000) 74 CFWEMA, Llactin (1:1 000 fENNISHLKG, KERET
HRP FRic i =31 (1:500) 2 h. A ECL WA #I4LE A M. f#H] Image Lab ™ #ff
Pag TNE R 4= ReeiEdil HA AL SR D S vy G e

1.10 Giik2phbT8 (61 SPSS 23.0 ShHiddE, HERRHYRA XI5 Tk, St HiR A
RIZR 7 ZZ 0 Ay, 20 I ) eiAer ISR FH B 200 B8t - ORI P R EEBCR FH LSD A,
P<0.05 NZERAGLIHER Lo

245%

2.1 BHERF—BRI X e RBELESKREAER TSAARRMEIER, BELRE
B, WEBIVEE N, H USRI AR e 5 S B AR R AT s s A W R = R
REHRAS R, I SZAFR LG . SERAAEL, BRI, T miE DL BT R
ZH K o 5 P AR 2 e 155 100 2 i 5 L R R s ) e LT B Pk 2K PR R T ) e e 4
RO 1.

X el g oK, FAMAKRSTTRIIES, BAIGRRICT R L 8, gt
HAR R, SIERIAIAR LY, ASTR 705 0 58 AR R AN R 7R A e VR T 2 ALK BB 5k
THAELA AR, B LGNEE RN E T R, H 258 UK A i
. WL 2.

B M i e . 25 R B, 23 A O BT I AT 4 S B 8 ST €, LS B3 B



SR B) B 5 ST TS TG 18, R LB AR AN . 53 A B, AR SRS i
LS MBLBREEAR, R SRS NIE B A0 GE 2 W R o FEAS R B AR AR R
AP R, SEAKRB SRR, KA MR I T ARRERTF, HE
FIREMRREE . Horh R IR T e RCR B &, WA 3.

A B C D E Fik

B 1 FAHEAKRBISIWEESLEREE X15

Fig. 1 Comparison of appearance and morphology results of rats in different treatment
groups X15

A: Blank group; B: Model group; C: Positive control group; D: Low dose group of puerarin;
E: Puerarin medium dose group; F: High dose group of puerarin.

B
B2 FREAKRKXAEFERWE X15
Fig. 2 Comparison of X-ray images of rats in different treatment groups X1.5

A: Blank group; B: Model group; C: Positive control group; D: Low dose group of puerarin;
E: Puerarin medium dose group; F: High dose group of puerarin.



D E F

B 3 BAEAKRRBRSTFFEGRALER <200

Fig. 3 Results of Alcian blue staining of ankle joints of rats in different treatment groups
X200

A: Blank group; B: Model group; C: Positive control group; D: Low dose group of puerarin;
E: Puerarin medium dose group; F: High dose group of puerarin.

22 ZFEKRRARE. BAERE. KWTRIBETS 54K BT & B 507 20745
RN, AR SRR B Z R A g E L (F we=183.23, P wn<<0.05), JAJT
ARSI Z BT HAEH (F anenn=0.44, P anxwn=0.90), i B BEI A28 (b AN [F 4150 K
AR 2. W& 1.

R AR L T R 2 R R, K B S 2 TR A AE R Ta) o 2R, 2R e
i) 2 B (I AE B ROSAE ] (F wiw=41.13, P wn<<0.05; F 115=23.18, P x%<<0.05; F nmxau=2.19,
P usixean<<0.05), BRZS A& Ab T 4H K BR AR ik J5 P52 IR A1) 2505 386 i th IR S 38 5 B, HL
ARERNRR, KA. JAFEEG %25, RREEIERITI . 5% 4 A S0 E
A Geit 7 R (P<<0.05), 11 7% 4 1H) 2 ik 5 BE LU B E S i 5 22 5 (P<<0.05). W3 2.

FHRRRTRIGESE R, 54, HARSHRT RIBEIA Gt 2R (P
<0.05). ¥RITEH . =. WU, SEREAML, MEyRASsREAESiteER (P

<0.05). W% 3.

#1 ZAHEAKBEFRRMER ( x5, n=6, g)

Tab.1 Comparison of body mass of rats among different treatment groups ( X3s, n=6, g)

Time Blank group  Model group  Positive Low dose medium dose High  dose

group group group group

Before mold 138.97#11.3  126.20#7.53  129.0745.84  136.448.32 139.1745.40  137.2043.29
making 6



After

molding

First week

Second week

Third week

The

week

fourth

177.97416.6
&

217.00 =+
16.67*#
256.8748.62"
#&
267.40+16.0
4*#&

286.03 +
12.36™#&*

169.6349.90"

20240 +
14.51**

238.90425.02

*H&

245.70430.03
&

25727 +
40.27#8%

174.1346.31"

209.23 +
15.69"

253.53+19.59

*#&

264.77427.61
“#8

292.03 =+
30.277#&"

180.43430.86

*

222.5 T
2.54%

258.00+17.91

*#&

268.40%20.40
“#8

287.83 *
18.317#&

174.93#2.05

*

204.53 +
8.78

240.57+16.78

*#&

243.03%21.30
“#8

257.87 +
23.57"#&

181.33+12.28

*

213.53 =+
10.40™

247.13#3.24

*#&

251.53+13.68
#8&

266.47 =+
14.40™%&

*P<<0.05 vs Before mold making; #P<<0.05 vS After molding; &P<<0.05 VS First week of treatment; “p
<<0.05 vs Second week of treatment; 4p<0.05 VS Third week of treatment.

F2 BAHAKXRELEENEERLE ( X435, n=6, cm)

Tab. 2 Comparison of toe thickness measurements of rats among different treatment

groups ( X3s, n=6, cm)

Time Blank group  Model group Positive group Low dose group  medium  dose High dose
group group

Before 0.46+0.02  0.49+0.03 0.49+0.022 0.48+0.03 0.481+0.04 0.49+0.0

mold

making

After 0.47+0.0 0.74+0.09" 0.70%0.05" 0.74+0.09" 0.78+0.02" 0.74+0.02"

molding

Firstweek ~ 0.49+0.07  0.78+0.05 0.70+0.04™* 0.74+0.05 0.72+0.04™ 0.70+0.05

Second 0.46+0.02 0.74£0.03" 0.63+0.10" 0.70+0.11" 0.7140.05" 0.68+0.03"

week

Third week  0.47%£0.02  0.72+0.02" 0.58+0.04"#& 0.67+0.07"#& 0.6140.02"#¢>  0.6040.03"*&

The fourth 0.49+0.03  0.66+0.05"&4" 0.53+0.02"#¢*  0.6040.03*&*  0.56+0.06"&"  0.54+0.05*

week

*P<C0.05 vs Before mold making; #P<<0.05 VS After molding; &P<<0.05 VS First week of treatment; “p
<C0.05 Vs Second week of treatment; 4P <0.05 vs Third week of treatment.

R 3 BRABAKRFETHHEILES ( X3S, n=6)

Tab. 3 Joint index scores of rats in each treatment group ( X3s, n=6)

medium dose dose

group

Low dose

group

Positive

group

High
group

Time Blank group  Model group




Before mold

making
After
molding
making
First week

Second week
Third week

0.00

0.00

0.00

0.00
0.00

0.00

3.2040.78"

3.10+0.50

3.174+042"
3.33+0.52"

0.00

3.1040.84"

2.33+0.52"

1.33+£0.52™
1.17+0.41%

0.00

3.204.58"

2.83+0.41%%

2.33+0.52"&
2.33+0.52"&

0.00

3.3040.50"

2.83+0.41%%

2.004+0.41"%&
1.674+0.52"#*

0.00

3.2040.65"

2.3340.52"#4

1.834+0.41%&>
1.334+0.52"#*

*P<<0.05 vs Before mold making; #P<<0.05 vS After molding; %P <<0.05 VS First week of treatment; “p

<<0.05 VS Second week of treatment; AP<0.05 VS Third week of treatment.

2.3 BMBEARRNMBARRLEIRLE  4RER, SACHA 4 R AR 2574 gt
FEN(P<0.05), SFEHMAMEL, BMHM. T SmUMET & . SHERAME, SRR
BAH. PHEARY), EREEFEAMWR. bom, EEIRAMR. . mUIERR P
<0.05). HEMRFALFEAAMEL, FHRE =R = UME LIS IR R = & ARY)
ERFRERGSITFER (P<0.05). SEMREDAELMEL, EHREFEAMRIIME L
FHPEXT IR e T AR DME R IRZ A Geit 2 25 (P<<0.05), SRR EAMLL,
FHPEXT TG R AR DME R Z S A geit &5 (P<0.05). W3 4.

# 4 RAHKBIMBEREEIFERLE ( X3S, n=6, mPa-s)

Tab. 4 Comparison of hemorheological indicators of rats in different groups ( X3s, n=6,

mPa  s)

groups Low cut Mid cut High cut

Blank group 11.83+1.29 6.33+0.69 451+0.49
Model group 13.80£0.56" 7.16+0.25" 5.01+0.17"
Low dose group 12.71£0.54* 6.71+0.17 4.7510.06
Medium dose group 12.48+0.09% 6.62+0.08 4.69+0.12
High dose group 11.89-+0.39% 6.09+0.3¢ 4.22+0.25"
Positive group 10.20+0.65"#&**  55640.38"&"4 4,0240.29#44
F value 9.05 6.94 5.41

P value <0.05 <0.05 <0.05

"P<C0.05 Vs Blank group; P<<0.05 VS Model group; AP<0.05 VS Low-dose group; AP<0.05 VS Medium
dose group; #P<<0.05 VS High dose group.



24 BMBMARREMTBRER 4 X B xn, S H#A RN ¥ AN (alanine
aminotransferase, ALT). j£ &% (blood urea nitrogen ,BuN) % 345 4t it & X (P<<0.05),
S A4, B4, ERETS. mAEL ALT. BuN /KFFR(P<0.05), BHEN R4
THE(P<<0.05), TMEMRMAIEA S ALT /KFREIK(P<0.05); SHEMAIMHLL, HHRE .

Fi7i 2 BUN KFPEK(P<<0.05), PHPEXTIEZ BuN Fil ALT FH#&(P<<0.05). SRS
REAA, ERES . FAEL BuN Al ALT /K PREE(P<0.05), iR B4 P <
0.05), HEMRE RN A EAMLIL, B4 BuN Rl ALT KFF & (P<0.05). %4k
HiH 25 AL B (aspartate aminotransferase , AST). JLEF (creatinine, Cr) ZRT
Giit2E e L (P>0.05), W% 5.

R 5 BRBAKRBENHIRERLE ( X3, n=6)

Tab.5 Comparison of biochemical index results among different treatment groups ( X3s,

n=6)

groups ALT (U/L AST (U/L BuN (mmol/L) Cr( v mol/L)
Blank group 27.50%+9.75 48.001+-18.34 3.65+1.09 20.1745.53
Model group 19.33+3.56" 40.6716.74 2.62+0.96" 14.3344.46
Low dose group 22.55+6.88" 44.65+12.57 3.10£1.82 16.5245.47
Medium dose group 18.50+4.14"* 39.83+12.40 2.10+0.40% 14.33#.75
High dose group 19.00+8.12"* 36.67115.80 1.77+0.61* 15.1745.08
Positive group 42.08+2.97"#&4 40.3048.54 43240 53754 13.412.67

F value 12.07 0.57 5.31 1.85

P value <0.05 0.72 <0.05 0.13

*P<<0.05 Vs Blank group; *P<<0.05 VS Model group; “P<0.05 Vs Low-dose group; AP<0.05 VS Medium

dose group; P <<0.05 Vs High dose group.

2.5 ZACEARR 1L-9 KRRBIER TRZKFEE M558 R, AR RS
IL-9. SERGENER 7 RIEK T Z A G2 L (P<0.05). 5% A4, BRI, (K=
MR IL-9. FERGRNE N T RIEKP TR Z 7 Uit 4 R ((P<<0.05), H. IL-9 #£ 7
R RARIE KT =27 ZH e L(P<0.05). SEAIHMLL, AFFIEKEREA



AP 1L-9, KRB R FRIB KPR ZE 7 A Gt 58 X (P<0.05), SEAIENE
WERAMEL, SHEEEFEHMBAMEA T IL-9 FKIAKFFEILEFA ST F 5 X (P<0.05).
H5EMEPREAML, BREmNEH, RS IL-9 REABRERARITFE
X (P<0.05), M. 6.

&6 FRAKRR IL-9 FIEKBHEFREHE ( xds, =6, ng/L)

Tab. 6 Comparison of IL-9 and rheumatoid factor expression in rats in different groups

( X3s, n=6, ng/L)

Groups IL-9 RF

Blank group 5.80+0.06 4.0040.79
Model group 10.16+0.25" 5.8340.31"
Low dose group 8.90+0.38"™ 4.8740.25™
Medium dose group 8.331+0.23" 4.7040.40*
High dose group 6.50+0.27%°4 4,534 21%
Positive group 6.3940.82#4 4.7040.17%
F value 47.82 6.35

P value <0.01 <<0.05

*P<<0.05 Vs Blank group; *P<<0.05 VS Model group; “P<0.05 Vs Low-dose group; AP<0.05 VS Medium

dose group.

2.6 FBEARRIBBEHLR AKT M FOXOL BEAMXNRZE S ABAR BRI B4 AKT
H FOXOL & [N Rk /K P2 A it 5 L (P<<0.05). 57 F4AHLL, BAIA ., BilER
. HFIER AKT f1 FOXO1 & FRIEK-P T 2 574 Gt 5 ((P<<0.05). SHRMR4LAH
b, AR 5 AR Z AT P M 2 AKT A1 FOXO1L £ 3R /K PR H 22 R f Geit

RN (P<0.05), HEIFERNKR. ERILE 4,



B 4 RRGEHAKRIFEAR AKT. FOX01 EAXREENR
Fig. 4 The expression of AKT and FOXO1 proteins in synovial tissue of rats in different

treatment groups

a: Blank group; b: Model group; c: Positive control group; d: Low dose group; e: Medium
dose group; f: High dose group; *P<<0.05 vs Blank group; *P<<0.05 VS Model group; 4P <0.05 vs Low
dose group; ®P<0.05 vs Medium dose group; *P<<0.05 vS High dose group.
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RA I REILLASCTT K . ST 3o AHIF F0 3 AR AL 40 K BRI HH AR W25 1) 2
A RBEFERERIN . LWL =R AT S, RN PR R RS SORAS RAEFIEE LA, X
I BRI BE ST AT Bl G M B AR o T 5 0[] 4 e € U 48 7 SORE 2 R 3 22 B S5 s i 25 B )
FERAE, BB RA SRS RS . WA FEFRIERERRIBITIE, KR AIPIIEES 5 e i
PR RBEE IR BN M, XOUR T A b, A g s RER, RIEY
P B R I TN G A s, IR RN R &R bR E AR R, W E R R
V] 9% E 4 LS P N3 9 A R TEOR IR AR AR T A B33 97 RA 1 L,

PR ARG VAl RA R 1E AT 28 IR e R AR o). 7 ARHF 7 AR 20 K B o = 1 K
w1, WIS RA SRR SO0 S B BUE R B BB PR o 1 39 AR 3 A0 F e Va7 vl
BEFIH] S RE S BLAE SR R I AT 9% . RA Bl RAE R BB ASRER T (i IL-9) #E
ST N T 214 AT I 5 A 1 0 SR T S YR R R R R o s e L R PR B DA R S L DT
it WO, RWEFER, BV A R AR AR SO IL-9 Rk R, TN [EL R
F 58 MR 22 R R A 4 1 86 P A JORE IR T IL-9 RIABRR BB AFIBRN KR, "t
B ER G F BN LA 0 8 RN G R 1 A P e ML U AR 2 4R s A St 0] 1L-9 F 728
BETIRCER KRS B B FLMUR A, RA 2 SECRHEITIEZ RolEAThRe R, RIN ALT.
AST KTt . AR TR, RA KA ALT. BUN KV EEERL, Wi RA KK
AERIEE BR, TEARER . R AR PRI ALT 1 BUN K-, Bt E R Bl
B /BRI T AR Bl PR A PRI B SR AR . AR R, A AT RA K
FLALT Al BUN [T+, SImpRAE A 24697 RA SHRIF B Hifh4h e — 5. RKIEH

219G T Fe B E S Hifk, 76 RA 3 ME i BHYE, H 5000 % 2 A0 7™ 272 AR 5130,



AHFFERY], B4R BRI 7 & B, MaRERR t s s A
T HH RF KT EIFEAR, HERAGS AR X (P<0.05), HimiEHRE R EE. BTl
EEREN, HREESHEAR TR, EREIREA S IR B DR .

AKT-FOXOL1 {5 Sl i B A sl A K S35 . A OB 5E2BU L HE S T4
Tifg. FOXO1EN AKT N IF#EER H, HIG MR AKT BEERAL 2. /£ RA Y, AKT R
WS 2R FOXOL MR SRmE,  HEMIREBICRED T4 TNF- o il IL-9 SO Rte ], At
TR, & HAME, B AKT.FOXO1 & H M IL-9 Fik /K12 T, ¥ AKT-FOXO1
59 EEIEI T RE S RA R BLE A OC. A RAEMERRIRITE, AKT. FOXO1 Al
IL-9 [RIA AT LN B H R IR M6 R, Hrh B I 3R 7 & 4 b AKT L. FOXO1
AIL-9 HIZRIEACE T REBHENIE, FORERE T REE 57 AKT-FOXO1-1L-9 %k
T % E S LA 3 AR B R ) e, SRR S R BER R AR IR TR

25 L HTA, BAR F@ I ] AKT-FOXO1-1L-9 J 0 4 i IR 7 IR OR #E5F RA KRR
JrRG Hrh BRI R 60 mg/kg T A . NIRKBHRIRCR, J58m] R SRR S
2GR AT T BT I A RN
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