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E1 SREAXRIIESERILE 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

E2 HABAKXRXERERER 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 EREBEERRRXTELIEZEEBER  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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F1 EZRBARREREMLE (x£5,n=6,9)

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

138.97 +11.36
177.97 +16.66 *
217.00 £16.67 **
256.87 +8.62 *#
267.40 £16.04 **&
286.03 £12.36 * #&4

126.20 £7.53
169.63 £9.90 *
202.40 £14.51 %4
238.90 +25.02 **
245.70 £30.03 **¢

Before mold making
After molding

First week

Second week

Third week

The fourth week

129.07 +5.84
174.13 £6.31*
209.23 +15.69 "
253.53 £19.59 *#¢
264.77 £27.61 **¢
257.27 £40.27 * #4292 03 £30.27 **¢4 287,83 £18.31 **

136.40 +8.32
180.43 +30.86
222.50 +2.54*#
258.00 +17.91 *#
268.40 £20.40 **¢

139.17 +5.40
174.93 +12.05 *
204.53 +8.78 *#
240.57 +16.78 **¢
243.03 £21.30 *#¢
257.87 £23.57 *#¢

137.20 £3.29
181.33 £12.28 *
213.53 £10.40 **
247.13 £13.24 *#&
251.53 +13.68 *#¢
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.

®2 BABAXREUAEEMNEFRILE (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

After molding 0.47 +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**4% 0,53 +0.02*%4 0,60 +0.03 **4 (.56 +0.06 * "2 0.54 +0.05"

* P <0.05 us 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 BLBAXBRXTEEES (v 25,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
After molding

First week

Second week

Third week

S O O o O

0
3.20£0.78"
3.10£0.50 "
3.17 £0.42"
3.33£0.52"

0
3.10 +£0.84 "
2.33£0.52**
1.33+0.52*%
1.17 +0.41 %

0
3.20 £0.58*

2.83 +0.41 "¢
2.33 £0.52*#
2.33 £0.52*#

0
3.30£0.50"

2.83+0.41*¢
2.00 £0.41 *#
1.67 +0.52 %%~

0
3.20 £0.65*

2.33 £0.52"#~A
1.83 +£0.41 *#&4
1.33 £0.52 %4

* P <0.05 vs Blank group;*P <0.05 vs Model group; $P <0.05 vs Positive group; 2P <0.05 vs Low dose group; 4 P <0.05 vs Medium dose

group.
R4 FRAKRMBERETFIEIRERLE (v £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%4
Positive 10.20 £0.65 *#<A4 5.56 £0.38 *#AA 4,02 £0.29 **204
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

gruupA
x5 BRBAXABROENIERERIEER (v £5,0=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 ( pmol/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. 122" 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%44 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 BABAKRIL9 RERGEMEETFRIEKTE
25 | R EE PT84 El Nl 1l | P
KB FREKTFEZRARITFE XL (P <
0.05) . SZ5 FIAIMIEL BRI AR B B R R4
1L-9 ZERBAER FRIXK T, 2R A SRR
M (P<0.05), H IL9 7& o 7 2 55 AR R 4 £k K-
FrE, R A G E L (P <0.05), SRR A
Fb , A TRl 30 ) 5 AR R L RBP4 119 2B X
WFRBK MR, ZRARITHFE (P <

0.05), SIKFIEM EMERAM L, SR K m =LA
FBAVEL H 1L-9 FIkAKF-BEAR, 22 5 A G it 5 L
(P<0.05), H5EMEDFIEAAMLL, BHEE
s P IR 1L9 FIRFRAR, Z R A G it #
BN (P<0.05), W6,

2.6 FHABAKXRBEALR AKT 1 FOX01 £H
HMRIEE HSAHA KRB AL AKT
FOXO1 AR R IBK P ZERA G E L (P <
0.05), S, BRI FREA, P
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) AKT Fl FOXO1 & F R RK TR, Z 5 A 40t
SR N(P<0.05), SERIZ A e, N [R5 0 5
HE K ZH B PENT R ZH AKT F1 FOXO1 & FH ik kK
EHZR A RITFE L (P <0.05), HE I
RN KRR, G5 ILE 4,

F6 AFEIHEKR IL-9 FERGE M EFRIELE

(x+s,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%°4 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;“ P <0. 05 vs

Low-dose group; 4 P <0.05 vs Medium dose group.

3 itig
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HROBIEE e R E | L bR RE S A B A, X O I
FERATPAR D L A 2R G LR RS RAE A

1.0
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B, BFFEN R RA & S EUR B IFIE 7 B R AT
RE S, N ALT AST /KF-ThE . ASHF o845 5
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KB R A B T B AR 2% v e 7] DU Yl 2
FEAIK ALT A1 BUN ZK~F-, i B 56 A 2 8 o o408 1/
BRI DB sk BRI AR T AR A IS .
H S0 B4 AYT RA KB ALT F1 BUN f97HE , 51K
fifi F AT RA SR IFE g e —a ™,
KNI T 1eG F Fe BE H BHUK, 7E RA &
ME B, HL 59505 T Ve Fn ™ d AR A G
ARAIF 5T B AR RS R R 1 i e, 1T 59
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¥ = o T
:E 0.8 é 0.8F *#&MO
a b ¢ d e f ku g *#_§c|__lo 2 T
AKT 60 % 0.6} *HEA® % 0.6k Kh&A®
o . —
1~ ©n
o 7]
FOXOl1 78 £ o4f % oal
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4 AEEBAKRBIEALS AKT 1 FOX01 ERRIEER

Fig.4 The expression of AKT and FOXOI1 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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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 Yanqin'’
('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 theumatoid arthritis (RA) rats
based on the serine/tyrosine protein kinase B ( AKT) -phosphorylated forkhead box protein O1 (FOXO1 ) -interleu-
kin9 (AKT-FOXOI1-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 II 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 11.-9
and rheumatoid factors were the highest, and the expression levels of AKT and FOXOI 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 1L-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-FOXO1-1L-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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