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[Abstract] Objective: To observe the effect of asiaticoside (AC) on the expression of T helper 17
(Th17) cells and regulatory T (Treg) cells in DBA/1 mice with collagen-induced arthritis (CIA). Method:
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Male SPF DBA/I mice were randomized into six groups according to body weight: control group, CIA group,
methotrexate group (MTX group, ip, 0.5 mg-kg"'), and AC low-, medium-, and high-dose groups (ig, 5, 15,
45 mg-kg', respectively). Modeling was performed in rats other than the control group. To be specific, they
were immunized with bovine type II collagen and complete Freund's adjuvant on the first day and with bovine
type II collagen and incomplete Freund's adjuvant on the 21* day. Administration began on the day of the second
immunization, once a day for 28 days. On the 49" day, related tissues were collected. Then, hematoxylin-eosin
(HE) staining was performed to observe the pathological changes of the joints. Immunohistochemical method
was used to detect the expression of interleukin-17 (IL-17) and forkhead box protein-3 (FoxP3), the markers of
Th17 and Treg cells, respectively, immunofluorescence double staining the expression of IL-17 and FoxP3 in
CD4'T cells of mouse joint tissue, and flow cytometry the proportions of Th17 and Treg cells in mouse lymph
nodes. Result: Compared with the control group, CIA group demonstrated joint disorder, damage of articular
cartilage and bone, severe bone erosion (P<0.01) , increase in stained CD4 and IL-17 and the integral
absorbance (/4) (P<0.01), decrease in stained FoxP3 and the /4 (P<0.01), rise of Th17/Treg ratio (P<0.01),
elevation of Th17 expression in mouse lymph nodes (P<0.01), and reduction in Treg expression (P<0.01).
Compared with CIA group, MTX group and three AC groups showed normal joints, alleviated bone erosion and
damage, intact and smooth joint surface, and decrease in stained IL-17 and /4 (P<0.05, P<0.01), and MTX
group and AC medium-dose and high-dose groups registered decrease in stained CD4 and /4 (P<0.01) and
reduction in Th17/Treg ratio (P<0.05, P<0.01). Moreover, AC medium-dose and high-dose groups showed rise
in stained FoxP3 and /4 (P<0.05, P<0.01). In the lymph nodes of mice, decrease in expression of Th17 cells
(P<0.05, P<0.01) and the increase in expression of Treg cells (P<0.05, P<0.01) were observed in all the three
AC group. Conclusion: AC can regulate Th17/Treg balance by inhibiting the expression of Th17 cells and
promoting the expression of Treg cells in CIA mice.

[Keywords] asiaticoside; collagen-induced arthritis; DBA/1 mice; T helper 17 (Th17) cell; regulatory
T (Treg) cell
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Fig. 1 Effect of asiaticoside on histopathology of ankle joint in
CIA mice (HE, x40)
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Table 1 Effect of asiaticoside on joint histological score in CIA
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Fig. 2 Effect of asiaticoside on CD4 expression in joint tissue of

CIA mice (IHC, x400)
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Fig. 3 Effect of asiaticoside on IL-17 expression in joint tissue of

CIA mice (IHC, x400)
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Fig. 4 Effect of asiaticoside on FoxP3 expression in joint tissue of

CIA mice (THC, x400)
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*2 MEEHFX CIA/NR CD4, IL-17 % FoxP3 RiXHI M (f+s,n=6)
Table 2 Effect of asiaticoside on CD4, IL-17 and FoxP3 expression of CIA mice (Xx£s,n=6)
2H 5 FH/mg- kg CD4/x10° IL-17/x10° FoxP3/x10°
I 414.46+71.30 384.11+73.23 570.55+131.24
CIA 963.13+56.13% 1 313.04+202.89% 204.62+79.57%
MTX 0.5 582.52+138.59" 638.85£104.46" 398.11+36.77
LRy 5 699.35+159.94 843.60+93.83% 344.68+75.52
15 571.42£179.47Y 659.43x114.03" 481.78+80.59%
45 511.16+144.27% 560.15+£207.41% 546.84+100.28"
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Fig. 5 Effect of asiaticoside on IL-17 expression in CD4 cell of joint tissue of CIA mice (IF,*x400)
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Bl6 MEEFHIN CIA/MNRXTALR CD4MEH FoxP3 RIEMHM (HAIDL, x400)

Fig. 6 Effect of asiaticoside on FoxP3 expression in CD4 cell of joint tissue of CIA mice (IF,*x400)
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#3 MEEEFENCIANRXTEHL CDI MM F Th17/Treg ERIF
Mg (x+s,n=6)
Table 3 Effect of asiaticoside on Th17/Treg in CD4 cell of joint

tissue of CIA mice (x+s,n=6)

215 i /mg ke Th17/Treg
IEH 0.433+0.193
CIA 2.751£0.621%
MTX 0.5 1.147+0.869%
(e e 5 1.662+1.008

15 0.676+0.418"
45 0.947+0.794%

x4 MEEHF CIA/MRMBLEMEA S Th17 0 Treg R ik b HI#
B (X+s,n=6)
Table 4 Effect of asiaticoside on Th17 and Treg expression in

lymph cell of CIA mice (X+s,n=6)

2H90) # 4 /mg- kg Th17 Treg
IEH 2.173£0.478 29.233+3.648
CIA 5.492+1.139% 14.867+4.188%
e 5 3.008+0.816% 19.917+1.807%
15 2.298+0.297% 20.967+3.529"
45 2.286+0.922% 18.983+2.155%

¢ % W, TGF-B 15 5 8 I b 9 30 il o 0 45 2 O
Smad7 7F RA 8 3 Wi B2l 21 v 323k 3% F M, i
E @ B Smad7 9 CIA /N R, /N BUR IE 26 8 in &,
T AL 21 Th17 /Y 50 3% 85, Th17/Treg L f)
A, $E 8 Smad7 F 5 RA 1 & 9§ A 562
Smad7 A BE /&£ & 5 T Th17 89 204k, i 52 Wi T
Th17/Treg iy~F- 1 , iff i 42 #F RA W) & A4 o 1 78 o A
B ST, O R SE, AR R AT DL A Smad7 /Y
FEIR O L, EARHEGE B BAY T Th7/
Treg V- , v G2 i & I i TGF-B 15 5 ' Smad7 Y
F5, DT 51 T 20 B A el AR 3 R k2 i —
A 05 ) B
g5 L ad  BUE B AT R CTA /N FROOG T B 3R
PRI, 238 Th17/Treg V-4 , DT AT I I 75 5 28 OG5
RANRA —EWIBITROR . AR RS F A ]
A8 T RA IR YT 4 4 — 22 (0 B Ak, LR HL A
friff— PR ER
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