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Preventive and Therapeutical Effects of Total Flavonoids from
Juniperus sabina on Adjuvant-induced Arthritis in Rats
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Abstract: To investigate the preventive and therapeutical effects of total flavonoids from Juniperus sabina ( JSTF) on
Freund’ s complete adjuvant ( FCA) -induced arthritis in rats. JSTF was administered intragastrically once a day before
adjuvant-induced arthritis (AA) induction, JSTF can reduce rat right paw (injected side) swelling,and significantly im-
prove IL-18 and TNF-a level (P <0.05). In preventive experiment of secondary inflammatory, JSTF (125,250,500
mg/kg) can inhibit the degrees of skin erythema in rats,and reduce the TNF-« levels in peripheral blood (P <0.05) ,
of which high-dose group significantly reduce arthritis index (AI) (P <0.05) at a dose-response manner. In therapeuti-
cal experiment of secondary inflammatory, skin appeared folds with color from dark red to normal ,secondary swelling and
erythema significantly improved , compared with the model group, Al values of various group in JSTF were significantly
decreased (P <0.05) ,of which the high and low dose group also significantly reduced TNF-a levels (P <0.05). The
results showed that JSTF had preventive and therapeutical effects on adjuvant-induced arthritis in rats.
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69.1% ) ; 5 /N HE 2 T H ( Tripterygium glycosides
Tablet, TGT) , 4lt5 1305124 B, A% 50 F-/ i, #1458
R 254 PR A5 36 [G 58 4450, FCA, #iLA% 10
mL/ 37, 3E[E Sigma /3w 5 B LB R0 7
Mradi,
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2.1 JSTF 34 AA KR BMHFEE RENH0

2.1.1 JSTF s} AA X R &M £ g #7923k AF K 69 %5
")
WM 1 iR, 525 9% A i, AR ZH K B2

b b FRE B 30, A 24 h B IR A (L, LA I ) A
ARG AR (P <0.01) o SHRIA L, 7R3

F 1 JSTF 3 AA KR RMRIE B RPBKEIRNG (n =6, x £ 5 )

Table 1 Effects of JSTF on acute inflammation period of AA rats (n=6,x s )
Bl F & Dose
Group (mg/ke) 6 h 12 h 18 h 24 h 96 h
Xt 82l Control - 0.083 +£0.076 0.083 +0. 104 0.083 +0.076 0.000 +0. 000 0.267 +£0.176

FETIZ] Model - 1.350 £0.150*  1.442+0.150" 1.367 £0.088*  1.450 +0.126* 1.440 =0.114 "
FAMELAF TGT 20 1.298 £0.245"  1.433£0.176* 1.300+0.197* 1.350+0.283*  1.425+0.232"
JSTF {514 JSTF-L 125 1.280 £0.196*  1.434£0.243* 1.257+0.214* 1.270+0.161* 1.308 +0.033 "
JSTF H15) & JSTF-M 250 1.308 £0.311*  1.425+0.126" 1.280 £0.091* 1.308 +0.292* 1.377 +0.127 "
JSTF &7 & JSTF-H 500 1.000 £+0.334** 1.425+0.155* 1.288+0.085" 1.242+0.120* 1.230+0.162*

TE: 525 PR H A P <0. 015 SRR L P <0.05,
Note : Compare with control, “ P <0. 01 ; compare with model,*P <0. 05.
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46 h i}, JSTF =il 24 (500 mg/kg) KB BE i Ak
JERIAT IR FEAIR (P <0.05) , 7 12 h kB R 1A,

JSTF w3l 20 (250 mg/kg) K BRI IF A A IL-1 A
TNF-o 7KV Z AR (P <0.05) ,Z2R LK 2,

FE S B YA R 5 v AR i 2 6T PR Y R
BRAR Bk b Bt AT — 2 P 2R AR o

2.1.2 JSTF s} &0 % 52 80 AA K R o iF [L-18 Ao
TNF-a K- 89 %5 v

2.2 JSTF 3t AA KR4k % MR ERITE1EA
2.2.1 JSTF x¢ AA KR4k K AR BEAT IR o TR AF

e 3 R, SRRV LR, ISTF (15 ] & 4
(500 mg/kg) AT AA JCRLYOCTT RAGEL AT 2% [

5523 OO IR P A, A B 2H R BRI s TL-1 F IR(P <0.05) , HASR) )& i JSTE Xf AA K4k &
TNF-o K-F-BH B3G5 (P <0.05) ; SBORA e, MR BRI IK B A R B TEge 2 8

F2 JSTF 3 2RISR AA KRIE 1L-1. TNF-o BIEM(n =6, x =5 )
Table 2 Effects of JSTF on IL-1 and TNF-a levels in acute inflammation period of AA rats (n=6, x s )

il F48 Dose 1L-18
Group (mg/kg) (pg/mL)

TNF-a
(pg/mL)

Xif HE 2 Control _

FAIZH Model -

76.075 +1.450 69.679 +5.731

98.200 +21.447 " 110.708 +34.985 "

TNRELAF TGT 20 87.433 +10. 851 98.365 +30.065
JSTF &5 & JSTF-L 125 96.033 +6.315 100. 654 +26. 963
JSTF #4+ JSTF-M 250 78.308 +7.688* 69.333 +15.125*
JSTF B34 JSTF-H 500 93.210 9. 500 89.400 +12.085
TE: 575 O HRALLER, P <0. 01 SHAI4LHHE, TP <0. 05,

Note ; Compare with control, “ P <0. 01 ; compare with model,*P <0. 05.

R3 JSTF MR IATBG SR AA KERLER MIEREBPAKEI R0 (n =6, x 5 )

Table 3  Preventive effects of JSTF on the secondary foot swelling degree of AA rats (n=6, x s )

éﬁi T”ﬂ%ﬁ:‘; D7 D10 Dl4 Al
%J HE2H Control - 0.060 +0. 036 0.067 +0.076 0.100 +0. 000 0.020.0
7RI ZH Model - 0.178 +0.097 0.227 +0. 069 0.235 +0. 096 3.8+1.0% "
TNELAF TGT 20 0.163 +0. 060 0.263 +0.200 0.263 +0.217 3.7+0.5% "
JSTF G5 & JSTF-L 125 0.090 0. 156 0.237 +0. 158 0.233 £0.202 3.5£0.5% "
JSTF i & JSTF-M 250 0.110 0. 110 0.180 +0. 144 0.150 0. 157 3.3£0.5* "
JSTF #5514 JSTF-H 500 0.174 +0. 165 0.198 +0.228 0.175 +0. 174 3.0£0.0% " #
52 AXHRA L, * P <0.05,* * P <0.01; 5RO ki, *P <0.05,

Note ; Compare with control, “ P < 0.05,* * P <0.01 ;compare with model,*P <0.05.
2.2.2 JSTF 2y AA K R 4k & # fo 3% 1L-18 = TNF- rh I (125,250,500 me/ke) HIREME AA K R
o KPR THH TNF-o 7K R FEAR(P <0.01) . AN[A]5I Y
s ot R e, AR BRI P TNF-o JSTF tRERFEAR AA K BT H TL-18 7K, (H L4
KPR E (P <0.01) , SHEAI L, JSTF 1% TR AR R 4,
x4 JSTF Jt4x & HATRA LU AA KRS S 1L-18. TNF-o BISMA(n =6, x + 5 )
Table 4  Effects of JSTF on IL-18 and TNF-« levels in secondary period of AA rats (n =6, x %5 )

Wil Fiillis IL-18
Group (mg/kg) (pg/mL)

TNF-a
(pg/mL)

Xif #E2H Control _
HERIZ Model -
HAREZIT TGT 20

89.450 +14.017 74.515 +7.962

107.200 +12. 642 143.754 £23.927 " *

93.510 +17.363 83.096 +10.363%
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JSTF iG55 47 JSTF-L 125 101.890 =19.353 111.754 +18.293 " #
JSTF | g JSTF-M 250 92.680 +12.901 91.340 =36.008*
JSTF 75342 JSTF-H 500 100.975 +14.126 108.962 +12.863 * *

TE: 52 O HRALILE, © P <0.05, * © P <0.01; HHEAIL] i, PP <0.05,%P <0.01,
Note ; Compare with control, “P <0.05, * * P <0.01 ;compare with model,*P <0.05,*P <0.01.

2.3 JSTF 3f AA KR4 R MEREHIEFTIER TE 18 d IFUR, ARG Y JSTF 2 RE 2 25 [ ik 1k
2.3.1 JSTF 5% AA X R4k X HR SEAY K 6938 7 A0 FRIPESCTY ORI AL (P <0.01) o JSTF =574
M5 6 WL, ORI JSTE XFAERIME 4URIGH L7 505050 18 d 5 26 d AT B TR N4
KT RN R N R IR A —E RERIE . BRIR JFRA S #2E5R (P <0.05),
5525 U6 R L AR 20 R BRI A2 B i B K AL
%5 JSTF 34K BRI 200 AA KR4 ZM 2 REABKAI M (n =6, x )
Table 5 Therapeutical effects of JSTF on the secondary foot swelling degree of AA rats (n=6, x =5 )

o 4

57 Dose

Group (me/ke) D14 D18 D22 D26
Xif IR 4 Control - 0.100 0. 050 0.100 0. 087 0.150 0. 050 0.133 +0.115
HERIZ] Model - 0.210 £0. 143 0.317 +0. 151 0.319 +0.052 " 0.360 £0. 139~
FAELAF TGT 20 0.195 +0. 065 0.280 +0. 185 0.287 +0. 094 0.296 +0. 174
JSTF fIg5 & JSTF-L 125 0.275 +0. 087 0.267 +0. 196 0.272 +0. 127 0.275 0. 081
JSTF 4 JSTF-M 250 0.265 +0. 184 0.282 +0. 136 0.288 +0. 144 0.285 +0.118
JSTF =5 i JSTF-H 500 0.262 +0. 040 0.265 +0.078 0.262 +0. 165 0.265 +0. 058
F 6 ISTF IR HATETTIRIE AA KB ALFRM(n=6,x +5)
Table 6  Effects of JSTF on Al in secondary period of AA rats (n=6, x +s )
éffi D14 D18 D22 D26
Xf BE2H Control 0.00.0 0.0+0.0 0.0+0.0 0.0+0.0
HEHIZH Model 3.8£0.4° 4.8 +0.8° 4.8 +0. 8" 5.0 +1.3"
FEARELY TGT 3.5%0.5° 3.8 £0.4%° 3.8 +1.2%0 4.6+0.9°
JSTF {i5] & JSTF-L 3.5+0.5° 2.5+0.5%° 3.5+0.8%° 3.3+0.8%
JSTF 34 JSTF-M 3.5£0.5° 3.7 £0.5%¢ 3.5 £0.5%¢ 3.8 £0.8%"
JSTF =77 & JSTF-H 3.2£0.4%P 2.8 +£0.8%° 3.2+0.4%° 2.0+0.0"°
TE 528 (O AL HUAE, * P < 0. 01 ; SRR R, PP <0.05,°P <0.01; 5HEAES TR AL, P <0.05,°P <0.01,

Note: Compare with control ,*P <0. 01 ; compare with model,"P <0.05,°P <0.01 ; compare with TGT, 4P <0.05,°P <0.01.
2.3.2 JSTF 3¢ AA K R 4k & M foiF IL-18 A= TNF- (i3 IL-18 1 TNF-o 7K B W48 25 (P <0.05)
o K49 % SRR AL, JSTF &, Hh ) i (500,250 mg/ml.)
75 FIAPIRAL OB BURALAIPE ST KR ARSI TNF- kP (P <0.05)
R 7 JSTF 34k % HATT R AA KR ME IL-18.TNF-a BRI (n =6, x 5 )
Table 7 Effects of JSTF on IL-18 and TNF-a levels in secondary period of AA rats (n =6, x =5 )

Bl F it Dose 1L-18 TNF-a
Group (mg/kg) (pg/mL) (pg/mL)
XFHEZH Control - 87.100 =6.755 74.515 +7.962

FEAIZH Model -

HABEEZ TCT 20

131.850 £30.691 " 118.992 £36.643 " *

97.400 £12.616* 89.738 +11.212*
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JSTF {I%5 & JSTF-L 125
JSTF | g JSTF-M 250
JSTF &7 JSTF-H 500

114.210 +11.012 " 93.781 +16.707*

109. 884 +6.568 100. 406 +10.610 "

111.093 +21.520" 91.218 +12.391*

T 52 PB4, © P <0.05, " " P <0.01; 58I H#*P <0.05,

Note : Compare with control, P <0.05, * * P <0.01 ;compare with model ,*P <0. 05.
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