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T AKT-FOXO1-IL-9 jip% £ & it %=
‘\ K » \\ ‘\ » —H- W »
697 I TR TR K BECR V-
XN T O A AN RERA, TP ki REm O e e s
(BKREFE ANETAFKR FPRFRE, 0% 014010
BAEFRE—WEER BB RA" ZEFTHA] BRAITRFFRL TS, 0% 014010)

WE BH ETEABEE BAKT) - BRI XCKHESE 1 01 (FOXOL) -4 (IL) -9 (AKT-FOXO1-IL-9) {5 53l i, #R 5T 55
AT RIS R (RA) KT . ik H5 36 FUR BRI has 4L, BORAL, FIPEXT IRAL, BAR 2R mii]
A, BRas AN, ARG R I R s S 7, RA R RS o TSI , 28 77 S [ 79 i AR 3R A R B N3y A R
SR i ek 1R B R E R T A A T A I O B LR R A 2 P8 b, SR T XL R R SR 1 E 25 78 1, oR T 7 4 [ 2 e (0 MR
RO T L R B 27, ELISA I A0 IR S i+ 1L-9 S22 KGRI 17K -, Western blot £l # 1 AKT \FOXOL g4k, 5R

523 VAR L BERY AT R (U BE)RE B A5, X R0 s G 1 R LU AT, i GV 1R AR 5 TR 2L BT S e (0 R K I %
BB R EUE , PR SRS B0 20 MR TR 2 DA I 5 S0 DR 7 TL-9 K2 XU P 7 /K P ik e i , AKT \FOXOL
FI#A R I (P <0.05) o SRETIAIAN L, AN )7 B AR A 7 4R U BIE S BZ R A1 X O 1 (s, B AR ERA T R U 22 5¢
TRAE SN GNE AR A UGG s FLL B S AR B, AR R E R Z0T S, RIS B, S 1 IL9 S 28K,
M5 AKT \FOXO1 2 F #R/KF FEAIR B 22 5 39 Git2# B L (P <0. 05) il i SRR AR A . 5w R i s R =
UAEG, FIPEXT BRZE LA L 25 R R R B e R A Gei 2 (P <0.05) o #5ig B Rl g il f] AKT-FOXO1-IL-9 @ f XS RA

KREEAT RAFAYY A JE B R 2 (60 mg/kg) Y78t i FLAT FE50) H SOBE G AR o

KEI  FMRELRIBIET R T AKT; FOXO1
hESES R345.9

XEERER A XEHS 1000 -1492(2025)10 - 1839 - 08
doi:10. 19405/j. enki. issn1000 — 1492. 2025. 10. 009

HKRXIE LTI ( rheumatoid arthritis, RA) 7
A I7 35 bR ALK 28% , 5 V8 Jy B A 22 5K
(50% ~60% ) ', HHEEFR RA ffrE s, §
RS R RIS ORI K IR 5 R TR B
5S4 | S 45, of K IO 4 i AR AT 336 A 0
BET I, W SR — A A BIE R/ AR AR Y
YaTEEE . HRRBABIR S TR
SERIVER AT RFSE ) SR M 2 o 1 ) S A
WA IRAE , REA XU MR IR = MR LA S RA S5
T o

2025 -07 - 02 $24%

FEWH N ZH AR KB AW s oA (%S
CXYD2022BT06) ; 3% BE 2 BB S BF 5 38 4 9 (4
BYJJ-BSIJ 202201 ) ; 3k P& B 14 A A% el
F (45 : BYJJ-DXK 2022034 ) 5 A 52 vy B2 24 B2 [t A4 57 =
BERHIFIR & S AT H (45 :2024 GLLHO526 )

YEFE TS XN, L AP A 5
AHOSE L, B A S, G AE A, E-mail: yan-
qin0324@ 126. com

T H B B B ( serine/throenine protein kinase,
AKT) - #lig b X SKAHE D B 01 (forkhead box protein
O1,FOXO1 ) 55l % 4 — o 82 22 1% 20 g A A7 AA
TR B, AKT 3 3 i R fk FOXO1 ¥ 15 il
P& T RAE S 5 a1 A &R (interlukin, TL) 9 % %
PUAAL SRR . BFgED O R W] FEIR S T
0 Bfa (Treg) 20 rp AKT 31k 4100 1] 200 B 7% Ak 9 2> 1L
9 Fr MAREAH S e M DI BE , Tk 3% RA . ASBIFSY
RN B AR Z RA R BUB S RAEH F A
[ AKT . FOXOL F1 IL9 ()BT H AT GeHL I,
HEMZRIRTT RA $24LIE R M E

1 #MR5FZ®

1.1 SEIezh¥) ISt Kzl SPF 4%
TP SD KER 36 H[ A= 1F n] k5 - Sexk (5% ) 2021 -
0001 ],6 Jii? , AT 120 ~ 160 g, r 5256 K R Ak
FAEFEIREE T (PREEI5 3, IS B, F AR R IR 1]
IR 1. AR BRI B A (R
e [2023]10 5)

1.2 FEANGME SRR LEDPRAA, K
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5 :R005493) , kISR ( & Lo THl 25 A R A W) | 58
2 R (CFA) XS 1T AU ) (C I ) (ELISA 45
A& CRMIUIRAE R A R A AL 4845 QZ-
10049) , AKT (HTIN 78 A W RHE e A A BR A W), 9%
2, PTM-6649 ) , FOXOI1  B-actin (VT35 35 R ¥ 0 5%
Hu A BN A, 48 5 AF6419 Fll 66009-1-Ig) , BCA
SR P I R A (R = e R e A FR
oa] 525 A202) | SFH-2 TS ST AL (VIR 3R
FRP2EALERT) AR R R (i 7 AR
AT .

1.3 BINERKFEFSEENEDTRKREE

6] 100 mL 258577k Fii 0. 05 mL pK S R 15 21 143 T
ASKET A 508 TR R A 6 2 mg/mL (%
W B B AR RS 4 0 IRAE VKR 51 A5 3
R CFE4 Cok. KREREANEES C 0.3 mL( Y
e 5 R B0 it AL A AR R K gk SR
TH3E, W R A B R K . KR H B S &
R 3 d, PR 7 d JEEEEAE, RESUR L AR
B B A2 /Y CIA 55,

1.4 KRSE HLImKERS N HAH, BRI,
PR XS HRAL, B AR AR h s R ], Rl 45 6 H
SRS UL S I AL A, BHAE X BE AL 28 T g
0.2 mg/kg HEH , FIAITHA TIRFI R BRE 20
mg/ kg, P EZH E R 40 mg/kg, & H SRR
60 mg/kg #EH B H 1K, IAYT 28 d,

1.5 KBR—MESHERN  XFRR— BRI T %L
R LT AR TR DL AT 8 RAE T S8 bRtk
FFRREE o 2R F RSP 4% 21 K SR I i 5 WL B
JE B AR AL S b B R B, A R RO o 45 4R
B 11 D 2 TR (A B A A 3 A 8 A X I A ) 5 7
SEEGIES 714 .21 28 RAIEE 1 Ik KRBT R
FEHOEAIPRIE 0 43, Jo & LT s ik 5 1 4, Jey R T i
SEATEIBRLT N 52 43, 2 2T R B i B DA BB 56 Y 4iE
B BRI 53 43, A& L0 R0 2 b ik DA DR 42T fof 28]
BN 54 i A AL S 7 o R AR
1.6 ABRME XA BXTELBERERE HIT7
28 d J7 , AbFE K B, BOK BRI 17 Xk, K
SRR G T I A 20 2 SR v [, A WS
VIR A7 35 21 [ 2 e, 3 ) 200 5 2 S T WL 4%
N SR g

1.7 MERTFMHOWUE BOKBUE 330 ki i
5 mL AF TR MG, SR FHAE AL B SRS if v
AEALAR AR 0LV A0 L B 4SO I % 24 KR BR A R AR

R A

1.8 ELISA ;&K R MmiE A IL-9 KK KGE 4 E
FoKFE PO F 3k & e, B ZE . iR
ELISA §870) 65 156 BH A5 462 I 1t 375 A A< A IL-9 J2 2R K
MR R T IkK

1.9 Western blot Z# M A RBEREALER
AKT . FOXO1 #3fFiEKFE  AbFER FIFIH i
JEEZH 2R, 72 vkt Hh VPR E O AR, A T4
514 I RIPA 4798 w4y 85 B A
JTEAT R L LUK R B SRS R S — T
AKT(1:1000) . FOXO1(1:1000)%4 CTFIHEE
A, B actin(1: 1.000) VE R NTRSH VRIS I
&85 T HRP pRic i —Ht(1 : 500) H2 h, fiA ECL
AT (. i Image Lab™ #4347 B
PR A TETE EZH 2 b B A 2GR Ko

1.10  ZeitZEsbs® i SPSS 23. 0 43 #fr &udls , 11
HPORH R x 25 R, Gt oMok AR R 7 2
G3HT , 22 BsF [va) SRS SR Y o 5 0t TR, 45 JUAG ) 7
WK AT LSD-t 656, P < 0. 05 22 A Gi it

2 HR

2.1 BHRBE—RRAXAEARELERLESE
R AHARRE IR AR R L, i
G, H LG O A s A e, 5 AR
BRURH EEAT S 1 sl A I 25 57 RS MOIR 2 A, Hh B
SEATRRI G . SRR L, EARRAR
0 LA B A X 2L Rt A 2 5 A7 21 Jf 15 O 328 i Dok
s L R A R e ) R B A 0 R 2R B SR B
BAFH . BRI L,

XOERE AT R R, 28 HAUR RO R BIE R,
BRI R SR A LU, I B M 1R AR
SRRIZE AR L, AN [7] 53] 2 fr) 2 AR 38 R R S e i Y
J 8 ZH K BRI O A B 2 A AN TR 78 BE Mo, (A
NG R ZEFNF BB AL AL, HL 5 70 B AR PR A
WA P W 2.

FLLEzR RO R o, A HAE AR R
VIEARCND'Y (AR SN 1S B4 Sk S TR ER Ol A i
SR T ST 1T 37 BT ' T - R R DL A A pry 38 2
FIMIR o 5528 AR PO, A R 2 5 4 Jhs 00 4 ) B
THEESL , PR SRR AN R A 5y
LTI o AEAN [ 70045 14 B AR R T RN AT U
AR SAE ANk A, T Gt B T A
IR BE e , HL A SRR O o HL v R e
JY IR WA 3,
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A B C D E F

1 BABAXRIAHESERIEE x1.5
Fig. 1 Comparison of appearance and morphology results 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.

A B C D E F

2 EBRBAXBXERLERIEE x1.5
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

B3 RAEBAXRBRRXPTELBEFLEBER x200
Fig.3 Results of Safranin green 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.
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2.2 BAXRERE.RUAEE.XTRIEHTS

Xof 8 20 R BV B o o AR BTy 22 A T A R
ANTA] i R] A5 A 2H R RS BT 22 S A SR S
(Fpy =183.23 Py, <0.05) , 3677 24H 5 5[] Z [8]
%iﬁ/f/EFH(Ffﬂ%leﬂ»J‘l’ﬁﬂ =0.44, Py u =0.90) , Ut
B B ][] A8 A AS [+) 2 010K AR B 2 [R) e 22 031 AL
1,

R BRI J5E B o N i A AR R, A AR R
Bk JEE FE 22 [A) A AR I ] (531, 20 0 5 Ik ) 22 ) 7 52
BVAVER (Fy =41.13, Py <0. 055 F 5 =23. 18,
Py <0.055 Fygy gy =219, Py ey <0.05) , BR
25 A8 Ak A R BR A Sk J5E R T ] P8 T B
FEIE NG BEAG, LA A& SO 56 &, i ] | 26 1]
ARG 7225, R BER RELEIR YT R G 25 LN 45 I
] 2 8] 22 5 A e it 2 SC(P < 0.05) , T 4% 4 (]
SRR A RA G AR L (P <0.05), WLk
2,

FURBR RIGRE R B, 5= H4MIL,
HRBFHRTRIEEEFYAGITEE XL (P <
0.05), JAYTEE 2.3 .4 Ji, SRRV AR L, BT IR
HYymEAZERASI P EX(P<0.05), WLk
3.

2.3 FREBAXRBHLERETFRERIEE 45
BN, AL A i R AR, 2 S A gt
(P<0.05), 525 FHAAH L BARVHAR b s UIE T

o SRBIAUAR EE, B AR R ARG R A b ) LA
I, R R A b R D, B BREAR o
R IR (P <0.05) o 5 & AR R AR & 40 AH 1,
B R R a2 e VA DA R PR BRZH A e v
RUMERARZE A G B X (P <0.05) , SER
R 2 AT L, B AR 2R ] AR A LA S PR
Xf ALY RARYMEREAR 22 S A Ge it 3 (P
<0.05) , FEAL R = 0 AR LL , BH P X BR2H g
RARYVIMEREAR 22 5+ A geit# L (P <0.05) ,
#4,

2.4 ZBREBAXREUERER RN, &L
FHZH 45 79 5% % i ( alanine aminotransferase , ALT) | R
Z 7 (blood urea nitrogen, BuN) 22 R4 G i1 2% 2 X
(P<0.05), 5= AL AR, FHR R 5 )
] ALT BuN JKP-REIR (P <0. 05) , B B ZH T
(P <0.05) 1 & R ARG 4L rh ALT KPR
(P<0.05); SHEARHMN, BHRER P &H A
BuN JKFFEAR (P <0.05) , B XS B ZH BuN F1 ALT
TR (P <0.05) . S5 & 1 &R R A, HR
Rl 4 BuN Al ALT /KFFEAIR (P <0.05),
117 FEAE XS BRZH T (P < 0..05) , 55 85 AR 3R rh i) A
fe ) a2 A L, PHAE X BRZH BuN 1 ALT 7K F 15
(P<0.05), #&%AbH2H A 555 2 i ( aspartate amin-
otransferase , AST) YL ( creatinine , Cr) 22 5% G5t i1
FREN(P>0.05), WS,

F1 SRBEARREREMLE (x£5,1=6,g)

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

Time Blank group Model group Positive group Low dose group Medium dose group High dose group
Before mold making ~ 138.97 £11.36 126.20 +7.53 129.07 +5. 84 136.40 +8.32 139.17 +5.40 137.20 +3.29
After molding 177.97 £16.66 * 169.63 +£9.90 * 174.13 +6.31 * 180.43 +30.86 * 174.93 £12.05 * 181.33 £12.28 "

202.40 +14.51 * 4
238.90 +25.02 **¢
245.70 £30.03 **¢

217.00 £16.67 **
256.87 £8.62 **¢
267.40 +16.04 **¢
286.03 £12.36 **¢4

First week
Second week
Third week

The fourth week

209.23 £15.69 *

253.53 £19.59 **¢
264.77 +27.61 *#¢
257.27 £40.27 #2292 03 £30.27 "4 287,83 +18.31 **¢

213.53 £10.40 **
247.13 £13.24 *#¢
251.53 +13.68 **¢
266.47 £14.40 **¢

204.53 +8.78 **

240.57 £16.78 **¢
243.03 £21.30 **¢
257.87 £23.57 *#¢

222.50 £2.54 **
258.00 +17.91 *#¢
268.40 £20.40 **¢

* P <0.05 vs Before mold making; *P <0. 05 vs After molding; &P <0.05 vs First week of treatment; 2P <0. 05 vs Second week of treatment; 4P <0. 05 vs Third week

of treatment.

®2 BABAXREUABENEFRILE (v£5,n=6,cm)

Tab.2 Comparison of toe thickness measurements of rats among different treatment groups (x +s,n =6,cm)

Time Blank group Model group Positive group Low dose group ~ Medium dose group ~ High dose group
Before mold making 0.46 £0.02 0.49 +0.03 0.49 +0.022 0.48 +0.03 0.48 +0.04 0.49 +0.0
After molding 0.47 +0.0 0.74 +0.09 " 0.70 +0.05* 0.74 +0.09 " 0.78 £0.02* 0.74+0.02~
First week 0.49 +0.07 0.78 +0.05* 0.70 £0.04*4 0.74 +0.05 " 0.72+0.04*4 0.70 +0.05
Second week 0.46 +0.02 0.74 +0.03 " 0.63+0.10" 0.70 +0.11* 0.71 £0.05** 0.68 +0.03
Third week 0.47 £0.02 0.72 £0.02* 0.58 £0.04 *#¢ 0.67 £0.07 *#¢ 0.61 +£0.02**4 0,60 +0.03 **
The fourth week 0.49 £0.03 0.66 £0.05 **A2 0,53 £0.02 %2 0.60+0.03**4  0.56 £0.06***2  0.54 £0.05**

* 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; 4 P <

0. 05 vs Third week of treatment.
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x3 BLBAXRXTEEIES (vxs5,n=6)

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

Time Blank group Model group Positive group Low dose group Medium dose group High dose group
Before mold making 0 0 0 0 0 0

After molding 0 3.20+0.78 " 3.10+0.84 " 3.20+£0.58 " 3.30+0.50 " 3.20+0.65"
First week 0 3.10£0.50* 2.33£0.52** 2.83 £0.41"¢ 2.83£0.41*¢ 2.33 £0.52 %04
Second week 0 3.17+0.42* 1.33+£0.52*% 2.33 £0.52°% 2.00 £0.41 % 1.83£0.41 72
Third week 0 3.33+0.52" 1.17 £0.41 ** 2.33+0.52*% 1.67 +0.52 %%~ 1.33 £0.52 %4

* P <0.05 s Blank group;*P <0.05 vs Model group; €P <0.05 us Positive group; P <0.05 vs Low dose group; 4 P <0.05 vs Medium dose

group.
F4 ARARROBAREZBRRERILE (x£5,n=6,mPa - s)

Tab.4 Comparison of hemorheological indicators of rats in different groups (x +s,n =6 ,mPa - s)
Group Low cut Mid cut High cut
Blank 11.83 £1.29 6.33 +£0.69 4.51+£0.49
Model 13.80 +0.56 " 7.16 £0.25* 5.01+0.17"
Low dose 12.71 0. 54% 6.71 £0.17 4.75 £0.06
Medium dose 12.48 £0.09* 6.62 +0.08 4.69£0.12
High dose 11.89 £0.39%4 6.09 £0.30* 4,22 +0.25%~
Positive 10.20 £0. 65 *#¢24 5.56 £0.38 oA 4.02+0.29 “#oA
F value 9.05 6.94 5.41
P value <0.05 <0.05 <0.05

* P <0.05 vs Blank group;*P <0.05 vs Model group;® P <0.05 vs Low dose group;4 P <0.05 vs Medium dose group; P <0.05 vs High dose

group.
RS5 BRBAXRBHELERERER (v+5,n=6)
Tab.5 Comparison of biochemical index results among different treatment groups (x +s, n=6)

Group ALT (U/L) AST (U/L) BuN ( mmol/L) Cr (wmol/L)
Blank 27.50 £9.75 48.00 +18.34 3.65+1.09 20.17 £5.53
Model 19.33 £3.56 " 40.67 £6.74 2.62+0.96 " 14.33 £4.46
Low dose 22.55+6.88" 44.65 +12.57 3.10£1.82 16.52 +5.47
Medium dose 18.50 +4. 144" 39.83 +£12.40 2.10 £0.40 *#4 14.33 £1.75
High dose 19.00 +8. 124" 36.67 +15.80 1.77 £0.61 *#4 15.17 £5.08
Positive 42.08 £2.97 *#o4 40.30 £8.54 4.32 +£0.53%A~4 13.41 £2.67
F value 12.07 5.31 1.85

P value <0.05 <0.05 0.13

* P <0.05 s Blank group;*P <0. 05 vs Model group; P <0.05 vs Low dose group; 4 P <0.05 vs Medium dose group; “P <0.05 vs High dose

group.

2.5 FHBREAKXR LI KRIERGEMERFRIEKF
Bk MV AE R R, A A PR R BRI P 1L-9 26
R AR 7 R kK E A S # (P <
0.05) . 575 AU LL, BT AL AR B A R ER AL
IL-9 ZERGEAE R T RIAKF-TH i, ZRA G EE
(P <0.05), H IL-9 7 57| & 5 A R 41 R kK-
This, ZRA G AR (P <0.05) . S5HA4A
Fl , AN [ 571 P B AR 2R 2E R R v TL-9 R
kKB R, 22 7 A S0t X (P <

0.05) , GG SR XA L, SR K mR =
FIBHPELL P L9 SRR FRAIG, 22574 Geit 22 B X
(P<0.05), 5EMEHFEAM L, HHRE R
T2 PR IR P TL-9 RIKFEAR, 22 A Geity
EX(P<0.05), WF6,

2.6 FABAKXRBEMHELR AKT #1 FOX01 £H
EXREE A A KRR 44 AKT Fi
FOXO1 # F AR RIB A 22570 A Geit 2 L (P <
0.05), H=HAML, BRH  EREAM, PilE
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() AKT F1 FOXO1 & 1R B KT8, 25 A 41t
B (P<0.05), SHEIRZE A L, A [R50 ) 5
HRZELURIBHYEXS B 4] AKT F1 FOXO1 25 [ ik K
FEARH 22 A G it L (P <0.05) , H 25
RN KR, SR 4,

x6 AREAKXR IL-9 MERE MR FRILLE
(x+s5,n=6,ng/L)
Tab.6 Comparison of IL-9 and rheumatoid factor expression

in rats in different groups (x =s,n =6,ng/L)

Group 1L-9 RF

Blank 5.80 +0.06 4.00 +0.79
Model 10.16 £0.25 5.83+0.31"
Low dose 8.90 +0.38* 4.87 £0.25**
Medium dose 8.33+0.23 %% 4.70 £0.40%
High dose 6.50 £0.27%°4 4.53 £0.21*
Positive 6.39 £0.82%~A 4.70 +0.17*
F value 47.82 6.35

P value <0.01 <0.05

* P <0. 05 vs Blank group;*P <0. 05 vs Model group; 2 P <0. 05 vs

Low-dose group; 4 P <0. 05 vs Medium dose group.

3 g

RA il PR BLLL ST i ik SR AT HE oy 20 A
IR A IR TR 2 R B e B 1 A WLIES 285 A9 A0 A ik
JELRERE N A LA DR =R BA T A [ A
RERIIRAS Ao S AR, X A 4 5 1 Pz e
IGPE R T 25 21 75 2 e €2 0 483 715 98 A 240 3144
Z RN S BRIFE AL, U] RA TR i A2 A
AR R AR R IR R KRNI &
HH I i KR EE | A b T8 S A B S A, X
FERATPRAE D, LI 2R G AR B RAE AN

P D B O 10 5 AR Dk 557 , S IR S O R 5 HE
H i 70 S 4 i B S, 100 B 5 A 3R 3 s 00 ) A 20 i
T PR TR 2 4 A Jo R IR Dk 8 R T 38 B YR 9T
RA fEHI™

AT AR AL SR TPl RA S5 1 Ji R 850 1 (1] 2
FERR o FEASHIFSE AR R 20 K R R K A
ATRES RA 512 Sk JE 5 I B R BR AR 5T & P AR
A5 Ko T B AR 2N R WA T R RE S i 90 I
NSRBI AT 56, RA 51 RAE by B il
SE T (U0 TL-9) |, A A 38 A0 1 20 40 it A it 2%
PP SR A T ML Y 0 R 5 T 5 i) i 98 ) 9 B 1
DABEIR AT 0 AR R, A
S B EEFEAR FIRAE I TL-9 ik 55, A A
TRV 114 5 AR 2% 0 FE M e 4 1 66 R 9 TR
IL9 iR H HA R R, AT RE S5 E AR
5 B RS ELAT T 48 R G 8 R 1 T, A I T
AR F 38R LA RN TL-9 /7= A o T 44 A8 e I
B WFFEN W RA £ REURE AT IEZ 251 AT
IIRESEH , I N ALT AST /KETHiE . AWFFT4E R
2%, RA KE A ALT .BUN 7K B 2 4%, 341 RA
KA BB 07 , T 5 AR 2R s 70 O B
F&AIK ALT A1 BUN 7K, Ui BH 25 AR 2438 1 oie 3 15 /)
BRUE IS D) RE RGBT R R I .
A M 3597 RA KB ALT F1 BUN 59 7H, SR
A D4R YT RA 5L IF B4 — 5" .
FRE T2 1eG v Fe Bel) F B HiiA, 46 RA SR
LT R BEE L L5 5 3% 2l 1 ™ AR R A
AT F I AL R BRI R PR 5 S e g, T 45
FRZAG P S A S PR R AN 2s 4128 RG
HFREKFEREAE, HZERAH ST %E X(P<

. Lor *&ANO _ 1.0r1 riame
) T S T
< 0.8f é 08t 7 1
a b ¢ d e f ku ° *#_;&I__" = T
AKT 60 é 0.6} #HEA® % 06k *H&AO®

(5] .—
(=¥ ©

FOXO1 78 % 04F 2041
[ >

B-actin 42 2 am o
5 02t 202}
i EVN ] ‘Am |—T—| = Ham #am #A|_-r_|.

Ll [ ol lm
a b c d e f a b c d e f

B4 FELEBAXRFEHALR AKT 71 FOX01 ZEERIZFER

Fig.4 The expression of AKT and FOXOL1 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; %P <0. 05 vs Positive control group; 4 P <0. 05 vs Low dose group; ™ P <0. 05 vs Medium dose group; ® P <0.05 vs

High dose group.
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0.05) , Horr il 2 AR . DL RS R R,
BRSPS RO, HRE B R R AT R
JTFF D REAR T

AKT-FOXO! 5518 i H AT 181 47 40 Jfd A= 1 5 34
SR TR SRR LA WS TS T RE
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Evaluation of the effect of puerarin on rheumatoid arthritis
in rats based on AKT-FOXO1-IL-9 pathway

Liu Xiaoyu', Yu Han',Yu Jie*,Gao Jingru', Ma Qingqing',
Shi Jihai’, Dong Xiangli*, Hao Jingi', Yin Ruolan',Yu Yangin'~’
('School of Public Health ,”School of Nursing , Baotou Medical College, Baotou 014010

*Dept 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 ) -interleu-
kin-9 (AKT-FOXO1-IL-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 were used to observe the pathology of rat joint tissue. ELISA was
used to detect the levels of IL-9 and rheumatoid factors in rat serum, and Western blot was used to detect changes
in levels of AKT and FOXO1. Results Compared with the blank group, the model group had the lowest toe thick-
ness, 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 1L-9
and rheumatoid factors were the highest, and the expression levels of AKT and FOXO1 proteins were the highest ( P
<0.05). Compared with the model group, the toe thickness of rats treated with different doses of puerarin de-
creased ; 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 FOXOI 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 Puer-
arin has a good therapeutic effect on rats with RA by inhibiting the AKT-FOXO1-IL-9 pathway. The high-dose pu-
erarin group (60 mg/kg) has the best therapeutic effect and the results show a dose-response relationship.
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