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Abstract: Objective To investigate the preventive and therapeutic effects of euphol (EUP) on rheumatoid arthritis (RA) and its
underlying mechanism. Methods Male rats were randomly divided into six groups, with 8 rats in each group, namely the control
group, the model group, the tripterygium glycosides (TG, positive drug, 7.5 mg-kg™') group, and the low-, medium-, and high-dose
EUP (16, 32, and 64 mg-kg™") groups. Except for the control group, the right hind toe of the remaining rats was subcutaneously
injected with 0.2 mL of complete Freund's adjuvant (FCA) to establish adjuvant arthritis (AA) models. Administration began on
the second day after modeling. The TG and EUP groups were administered the corresponding doses ig once a day for 30 consecutive
days. During the experiment, the body weight and toe swelling degree of the rats were measured, and the arthritis index was scored.

After administration, hematoxylin-eosin (HE) staining was used to observe the histopathological changes of the rat ankle joint. The
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levels of rheumatoid factor (RF), C-reactive protein (CRP), tumor necrosis factor-o (TNF-a), interleukin-1f (IL-1B), and
interleukin-6 (IL-6) in the rat serum were detected by ELISA. The expressions of phosphatidylinositol 3-kinase (PI3K), protein
kinase B (Akt), phosphorylated protein kinase B (p-Akt), mammalian target of rapamycin (mTOR), phosphorylated mammalian
target of rapamycin (p-mTOR), hypoxia-inducible factor 1o (HIF-1a), vascular endothelial growth factor receptor 2 (VEGFR2),
and angiopoietin 2 (ANG?2) proteins in the rat joint tissues were detected by Western blotting. Results Compared with the model
group, after treatment with EUP, the swelling degree of the bilateral hind limbs of the rats was significantly reduced, and the arthritis
score was significantly decreased (P < 0.001). The degree of joint tissue lesions was improved. The levels of RF, CRP, TNF-a, IL-
1B, and IL-6 in the rat serum were significantly decreased (P < 0.05, 0.01, 0.001), PI3K expression and the p-Akt/Akt and p-
mTOR/mTOR ratios in joint tissues were significantly decreased, while the protein expressions of HIF-1a, VEGFR2, and ANG2
were also downregulated (P < 0.05, 0.01). Conclusion EUP exhibits potent anti-RA activity, which may be associated with

inhibition of the PI3K/Akt/mTOR and HIF-10/VEGFR2/ANG?2 signaling pathways.
Key words: euphol; rheumatoid arthritis; inflammatory response; PI3K/Akt/mTOR pathway; HIF-1o/VEGFR2/ANG2 pathway
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Fig. 1 Effect of EUP on swelling degree of bilateral hind paw in AA rats (X s, n=8)
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SxHALEE: #P<<0.001; SRR ""P<0.001,
#4p < 0.001 vs control group; ***P < 0.001 vs model group.

2 EUP X AA KR XTHEETSRIFM (X £5, n=8)
Fig.2 Effect of EUP on arthritis score of hind paws in AA rats ( X s, n=38)
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Fig. 3 Impact of EUP on joints histopathological changes
in AA rat (x100)
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Fig. 4 Effect of EUP on serum RF and CRP levels in AA rats ( X *s, n=38)
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Fig. 5 Effect of EUP on serum TNF-a, IL-1pB, and IL-6 levels in AA rats ( X £s, n=38)
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Fig. 6 Effect of EUP on expression of PI3K/Akt/mTOR pathway related proteins in synovial membrane of AA rat joints

(X x5, n=3)
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Fig.7 Effect of EUP on expression of HIF-10/VEGFR2/ANG2 pathway related proteins in synovial membrane of AA rat
joints (X s, n=3)
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IL-6 IL-1B 7E AA K FRUMIE & 3& T+, EUP F
ToRT IR G R KT B e DA A AT 4 SR AR B
EUP RABEFHHt RA fEH .
PI3K/Akt/mTOR i % ) 5 5 W0 5 f 7 41 i
B IR R M2 V)M IS, 75 RA BIREREF K
P25 AR R, 12K PI3K 1 N AR s, #A0E
HlFBuE e, IR RE I ULEE-4,5- —BERR R AL,
(PIP2) £ i AR L LE-3,4,5- =Wl (PIP3), #Eif
IR Ik Akto Akt V540 AT AT S 40 A g 98 T2 A
9 PRI SR Akt VAL IR AT B s

mTOR, {i& #F 2 fE A B A9 A2 Bl 2324, mTOR {EN
PI3K/AKt 18 B A EE B R s, e, AR
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WA R JRE R R B R E ), mTOR V&b 5
AL R S6K1 A1 4E-BP1 3 AR AH 5 B )
BFEFRIE, B0 TNF-a. IL-1B. IL-6 Z5{E & KK
A2, [FI, mTOR 7] 5 NF-kB. HIF-1a %615
S AR, SERBOME %8 1Rk I 2t 7
I AR BT S5 RA I SORE 5 ST 7).
TEATRFLZE R, BUP B R RA KB IRZH 21
W PI3K. p-Akt/Akt Al p-mTOR/mTOR & [ ik /K
Fo thAh, 7R RA R FERE RS, TR AT RE
S JORE 5 N BRAECIRAS , SRR T 5 5 HIF-1a £
SERIEFFENLNAE, 3R 8 1 A oA 5 R
e 3k S I8 B A 5 i B E B8, VEGFR2 {E R
VEGF 15 5% T RS2, J2 IKB) P 52 4H M 1 8
TR EH AR ME RO, ANG2 25
I A S IEE M, AT 5R Y R 4 BRSO
Rk M B, INTTT A 28 R 4 M R 8 0 N g S8 1t
2, HES RIS YRR 5ORE3 T, A
W e 25 B, SR ZH 515 4 23 HIF-1a.. VEGFR2
A ANG2 EHKTREFE, X$ER FCA F5FH
SR R bt AE AR RO B S I A U S
S 4 BUP . mFIE TS, HIF-la.
VEGFR2 1 ANG2 HHEKIE/KFHE T, ##r
EUP A Geidid $P i s B % 5 8 AR R, ANITAE K
IR 55 SO AN MR SRR 5 RO . A
45 B IR EUP 4K p-mTOR/mTOR [KJ[FIRS, i
HIF-1a ML Fiif VEGFR2. ANG2 FEAEX, ik
B SGTT 9 R A5 MLIE 2ORE R 1 1 i . ax e L4
N 2 SIBRAE YT REL B0, nEE
EEIBTE R 7E RA TEIRFFEL SO FE T, Rk
RS I AR R AR A, TR S RES S A
AR R FER? BEAET 73R B mTOR 155 nl{igidk
HIF-1o 85 3R, F3G R il e N 2 SRR I
AR, AT HES) VEGFR2 A3 (1) P B2 4 & 4 L K
ANG2 25 EIEE, g4 AW 70H EUP A
5 il p-mTOR/mTOR 5 HIF-1a. VEGFR2. ANG2
FIK, FAERERIEFR bR B OSSR
PI3K/Akt/mTOR 5 HIF-1o 388118 A % AT REAEAE
M

AT MR N8 5 R HAEAREZE
[l $2 7~ EUP W] #fl ] PI3K/AktmTOR 1 HIF-
1o/VEGFR2/ANG2 {5 5%, 3% RA J6E RNV 5
S E . SR, AW AN BERR i EUP X HIF-
Lo 3 B8 5 00038 AR G AR 1 B R SR - Akl

456 FLS A S 4H SR R e i 400 o ) 1 0 45, ik
— D R BRI, 9 )5 BT TT SR A B
IERRAE .
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