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[ Abstract | Objective: To compare the effects and multi-organ intervention of tripterygium glycosides
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(TG) tablet from Hunan Qianjin Xieli (QJ) and Zhejiang Deende (DED) on type I collagen-induced arthritis
(CIA) in rats. Method: The 72 SD rats were randomly divided into normal group, model group, QJ TG clinical
group 2 times, 6 times equivalent dose group (QJ-TG 0.018, 0.054 g-kg '), derende TG clinical group 2 times,
6 times equivalent dose group ( DED-TG 0. 018, 0.054 g-kg~'). The intragastric administration was started on the
day after the first immunization, once a day. After the second immunization, the symptoms such as redness and
swelling of joints were observed, and the clinical score of arthritis were evaluated. The materials were taken for
pathological examination of the inflammatory joints on the 21" and 42" day. The concentration of alkaline
phosphatase ( ALP ), alanine aminotransferase ( ALT ), aminotransferase ( AST ),
glutamyltransferase ( GGT ), total bilirubin ( TBIL), creatinine ( CRE) and urea ( UREA) in serum were

detected by enzymatic assay. The rate of sperm deformity, testicular and ovarian tissue damage in the rat

aspartate gamma-

epididymis was assessed. Result; TG from two manufacturers attenuated the inflammation, redness, swelling and
deformity of joints in CIA rats, reduced the clinical score and incidence of arthritis in CIA rats. Meanwhile, it also
exhibited obvious reduction in all pathological features such as joint synovitis, pannus, cartilage erosion and bone
destruction. There were significant differences between the QJ-TG high and low dose groups and the DED-TG high
dose group compared with the model group (P <0.05, P <0.01). There was no significant change in the low
dose group of DED-TG compared with the model group. Compared with the same dose of TG in the two
manufacturers, the DED-TG 0. 054 g-kg ™' group had a significant inhibitory effect on the clinical scores on the
15th and 18th days than the QJ-TG same dose group (P <0.05). In addition to 0. 054 g-kg ' dose of DED-TG,
the white blood cell count and spleen index were significantly increased. At the same time, two different
manufacturers of TG had no effect on body weight, organ index, digestive system, liver and kidney function, liver
and kidney pathology of CIA model rats. QJ-TG and DED-TG all significantly increased the rate of male rats sperm
malformation and significant damage to testicular seminiferous tubules and the toxicity increased with the increase of
dose and time. while the mole reproductive toxicity of DED-TG was higher than that of QJ-TG at the same dose. In
the DED-TG 0. 054 g-kg ™' and QJ-TG 0. 054 g-kg ™' group, there were only the reduction of vascular distribution
in the ovarian tissue and the reduction of the corpus luteum, and no other toxic effects were observed. Conclusion :
Two manufacturers TG2 times (0. 018 g-kg ') and 6 times (0. 054 g-kg™') clinical equivalent dose can delay the
onset of CIA in rats, reduce the clinical score of arthritis, improve the pathological changes of joints, but have a
certain degree of male reproductive toxicity. The high-dose DED-TG is more toxic than the QJ-TG.

[ Key words | Hunan Qianjin Xieli tripterygium glycosides tablet; Zhejiang Deende tripterygium glycosides

tablet; rheumatoid arthritis; collagen-induced arthritis rat model ; anti-arthritis effect; toxicity
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TR EHGS W AR H BRA AL #5204 1130UN,
O1SUE) ; il 1 % 2 M ( ALP) , N 2 R 2 Ik 5% % Ty
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2.6 ELISA #:# il ALP, ALT, AST, GGT, TBIL,
CRE,UREA W& M5 A fb Al TBA-40FR AU 4>
S 1R TR G IR E IR 7 A < o < 71 1 iy
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4GS =T IR R <20% , ¢ + 7 O R R AR
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JERSZm B 1 RBIEESE 9 K, KBS & X1 JF
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B RBRPEIR S 12 K& 42 K, CIA BER R R OCT
21 B W, OC TE R AR TE i R AR 3 W]t v T OE
W, ZMAAGIFE L (P <0.05,P<0.01); 5
BERVZH WS, AT K TG Fr 45 25 J5 S0 &5 20 B
W T A A ] A 5 ) 00 ok P, L 2 245 50 v ROCR
MR, o, QJ-TG 0.018,0.054 g-kg ' 41 Al

(A I /E B 5 (P < 0.05,P <0.01), QJ-TG
0.018 g-kg "4 HAE5 18 KRG HIAIL 5 HA 4 it
2% Y (P <0.05),1fii DED-TG 0. 018 g-kg ' £ JC
B2 5, PIAS) KA EH & TG b, DED-TG
0.054 g-kg "LHAESS 12 F1 18 K H QJ-TG [A] 5 & 41
XoF e PR A 0 AE B 2, A Sit %8 L (P <
0.05) , HAth it [a] S JE G it 22 5%, W 1,% 1,

E F
AT 4B, BIEI4];C. QJ-TG 0.018 g-kg ™' 40;D. QJ-TG 0.054 g-kg ™"
4{;E. DED-TG 0.018 g-kg ™ '#1;F. DED-TG 0.054 g-kg "2 (&1 2 ~
3 @)
1 AATRELAESH X CIA X R4 E % 5 41 B £ 1K 89 8 1
Fig.1 Effect of QJ and DED tripterygium glycosides( TG ) tablet on

inflammatory erythema and joints welling of CIA rats
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AT G, OGN R B IR SE A 20, 70 T i
AINEHESIZE AL, SRR LA K TG R 424
Jo T L AU B AT B0, 2 2 B2 8 A AT
ZEH IR, QJ-TG 0. 018 g-kg ™' BE W 5 ok 3 46 JF 40 il
BiE (P <0.01) Fl@ 3K ((P <0.05), QJ-TG
0.054 g-kg ™" AEWT ) i 5 45 9 1M 4 55 I8 AL HKCB
FIEBEIR (P <0.01) ;DED-TG 0. 018 g-kg ™' g1 i
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F1 BT RERBRSHERX CIA RKBRREXTIRKRRIH M

(x+s,n=12)
Tablel Effect of QJ and DED TG tablet on arthritis scores of CIA
rats (x +s,n=12) ox
=&
il "J%I 6d 12d 18 d 244
/g kg
LAY - 0 1.57+0.54"  4.86+0.40” 6.50 +0.68”
QJ-TG 0.018 0 0.92+0.38 2.75+0.65 5.17+1.33

0.054 0 0.67+0.36Y  2.25+0.64% 2.67+1.239

DED-TG 0.018 0 1.08+0.29 4.17 +0.61 5.33+1.43

0.054 0 0" 0.08 0. 08 0.67 £0. 49"
| =N
2l s 30 d 36 d 24
/g kg
[l - 7.13 £0.58%  7.63 £0.38%  8.00 =0. 57>
QI-TG 0.018 6.00+1.39 6.33x1.43  7.00+1.51
0.054 2,67 £1.23Y 2,67 +1.23Y  2.83x£1.22%
DED-TG 0.018 6.00£1.37  6.00+£1.37  6.33£1.52
0.054 0.83 £0.54" 1.00 £0.52  0.83 £0.40%

VE L IE 9 LA I )AL 0 43, 5 UE A 4L I I A H A P <
0.05,% P <0.01; 5 # % 4 7 ] 4 L8> P <0.05, P <0.01; 5
QU 4[] B i) A5 ) 70 2 41 L 82> P < 0. 05,

VSRS CINIIN S I3 S R NN R R N UL
HAE R SR AL A e, B R R St e 2 R

(P<0.01), PIAT FAHMIFE M & TG X} CIA K&
A5 2 2L B 2 2 B AR 0 B 1R O 4 it o 2
jEFO J[—JJ%%ZO

B2 BATHRTG R CIAXRBRXTALRFREFHFM(HE, x
40)

Fig.2 Effect of QJ and DED TG on histopathological changes in
knee joints of CIA rats( HE, x40)

®2 AT HRTGCH CIA KRBXTHAREBEZXEERINHM (v £5,0=12)

Table 2 Effect of QJ and DED TG tablet on histopathological changes in knee joints of CIA rats(x +s,n=12) x
2531 Fl 4t /g kg ™! 4 M 240 i 32 1M 5% LQ=R 127N LERUZIN
A - 3.00 +0.37% 2.83 +0.31% 2.33 £0.21% 2.33 +£0.21%
QJ-TG 0.018 1. 40 0. 40% 2.00 £0. 63 2.40 £0.24 1.60 +0.24%
0. 054 1. 40 0. 60 0.80 +0.37% 1.20 £0.37% 1.20 +0.20%
DED-TG 0.018 2.67 +0.61 2.17 0. 60 1.67 +0. 42 1.50 £0.22%
0. 054 0.67 £0.21% 0.83 +0.31% 1.00 +0.26% 1.00 +0.36%

T IE B4 A I0 B 22 B AR 05 SIEE 4D P <O0.

3.2.2 X CIA KRBT By 2 oI It 21 4 1) 52
Wi IE R A S AR AT G R, /A,
T 515 A )22 J7 15 A €5 328 M IR T IR, A AR
T AW B R R B A N R R A
I I R AL 0 A R 2 S B R TR, Bk, 3R
JRHCE ARG £ R, 0 2 B A AT R A
R LL G, /NRR B Or AR Bl A
W SETA S, AT XK TG 4 25 Ja 61
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B3 WATRTG R CIAXBREXTHRERSENEZN
(Masson, x40)

Fig.3 Effects of QJ and DED TG tablet on morphology in knee
joints cartilage of CIA rats( Masson, x40)

Fx3 WATHTG A3 CIA KBREREWZM(x+5,n=12)

KRS 1 W2 51 3 d AT RO, 5
IF 3 21 b, CTA 0 0 JK BU#R 5% Bt A8 4k 3% I 2%
18 5 TG Fr 4 26 5 b CIA 8 e By 4 i it 725 A
BN R, WA TR T 4 R TG X CIA B R
UK T A (L S W 25 . W 3. M S
HEAT IV AR I, 45 % CIA A K RLS IF
W4 BB % ML A b5 RBC, WBC, PLT, HGB,
MONO fil NEUT %3 W] A5 fk . TG K 425 )7
[ L DED-TG 0. 054 g-kg "4 8] & T} &5 11 40 o 44
(P<0.01), HAth o WL A8 fh, WL 4 HUM i
o 4% 4L R IR0 B IR B VU S A PR B
%2, IF Gt I % 45 %K, 7T WL DED-TG 0. 054 g-kg ™'
W3 S 71 725 M E 4 50 (P < 0. 01) , Hofib 4 245 41 3 &
X B, LS

3.3.2 XKEIEAREMITERGEWER 5
B AT K TG A4 25 T BUS K Bk £ Ak
18 R WL 5 53, L TG 45 25 40 K LU 4141 HE 3
25 5 R R UL M S B5 TR AT I D
K, &5 5 g 8 ALT, AST, GGT, TBIL , CRE , UREA

Table 3 Effect of QJ and DED TG tablet on body weight changes of CIA rats(x +s,n=12) g
]| Mt/ g kg ™! 6d 12 d 18 d 24 d
EH - 32.35+£2.62 55.80 £5.52 74.04 £10.39 78.58 £20.72
155 75 - 32.61 £2.63 47.37 £5.40 46.46 £4.95 36.15 +8.45
QJ-TG 0.018 31.18 +2.45 46.68 £6.34 53.63 £10.95 54.38 £15.75
0.054 28.88 £3.47 46.66 £6.28 47.61 £9.96 31.62 +15.67
DED-TG 0.018 30.23 £2.73 41.49 £3.97 36.68 £6.39 19.37 £8.93
0.054 30.07 +2.98 50.93 £4.68 55.23 £7.95 24.33 £6.11
215 Fil ik /g kg ! 30 d 36 d 42 d
EH - 96.58 £20.89 118.30 +24.12 129.20 +24.10
LY - 49.80 £9.64 68.26 £11.25 80.56 +13.01
QJ-TG 0.018 64.07 £17.48 79.70 £19.51 89.67 +21.31
0.054 40.72 £16.49 66.15 +17.51 80.00 +18.98
DED-TG 0.018 36.47 +9.08 57.27 £13.52 73.67 £16.59
0.054 39.27 +8.97 62.03 £8.90 75.35 £10.05

FEHANWE R, Wk, FHEHL Y H HE J
B EIR, GT WA K TG 5T LUG , I E 4
25 R IG5 WL 58, B AL 254 B /N ER R /N
AR

3.3.3 X} CIA RERAEFERGE W X iEPE CIA
RS AL AR KRS T BB R G 5% M 1E B K BRI
S AR FORS 7 W IR, CIA HMEE R BT L fe g 21 d

&, Al UL B RS F W R % QJ-TG FI DED-TG
0.018,0.054 g-kg 'FIELHL 2521 d 42 d 5,8
A H B AR 2 R TR R DL R — o R
1 SE AL A7 , 2 B ofly 400KS 85 PN 45 % 26 RS A0 i HE 51
ZEL, 05T 200 R 43473 , ol 20008 A PR B /1 , ity 480G 7 )
) B KA T s L A G T o LB o G
BEPEAE AR 42 d FPEE ST 21 ds A K
- 89 .
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() TG AH L, DED-TG By S2 AU A TR Kok PR 4 F 5, QJ-TG 1 DED-TG 0.054 g-kg ™' & 41 75 44
PR QI-TG /&, W3R 7. XFMEME CIA REROPE 2521 d 142 d wf Op & rp i 450, 23l B
HP I A 3 A B B AR A R B i I R 2 B4, QJ-TG Eﬁ‘iﬁiﬁi%ﬂvﬁ//b,ﬂzﬁmﬁﬂﬁ,ﬂﬁ/rr%mﬁﬂﬁ%ﬁé
1 DED-TG 0. 018 g-kg ™" ] f5t 2H MfE K B A B S o af BRI LA, i o 00 2 At 5 5 AR 1k

Fd WATHTG H3 CIA ERKBRMENAZM(x£5,n=12)
Table 4 Effect of QJ and DED TG tablet on serum indexes of liver and kidney of CIA rats(x +s,n=12)

ﬁqjﬂ
20 51 y 7 k%' RBC( x10')/L HGB/g-L ™! PLT ( x10°)/L  WBC( x10°)/L NEUT/% MONO/ %
g kg
E% - 8.54 0. 13 14.82 £0.22 1019 +65.82 6.67 +1.48 17.77 £1.25 1.62 £0.47
gl - 8.19 +0. 16 14.13 +0.22 1 106 +73.46 4.17 +0.32 23.40 +1.67 1.38 £0.28
QJ-TG 0.018 8.14 £0. 17 14.18 +0. 32 1219 +63. 89 4.99 +0.37 26.53 +2.07 1.92 0. 36
0.054 8.51 £0. 11 14.35 £0.20 1320 £92. 04 6.45 0. 83 28.50 +3. 82 2.70 £0. 74
DED-TG 0.018 8.32 +£0.27 14.44 +£0.20 840 +29. 00 6.40 £0.76 24.06 +2.27 2.40 £0.75
0.054 8.06 +0. 30 13.47 0. 41 1 463 = 104. 00 9.39 +1.61% 25.92 +4. 44 2.17 £0. 43
RS WATRTGHEX CIA KRBS[EHMNEIE(x£5,n=12)
Table 5 Effect of QJ and DED TG on body weight changes of CIA rats (x +s,n=12)
. Fiilh==s N . . . e ,
21 51 Jeke-] JiF 1 LI JIgE ok it JoE =gia iy it
g kg
iE# - 2.33 0. 06 0.39 £0. 02 0.20 0. 02 0.76 0. 10 0.67 +0.02 0.24 +0.03
el - 2.40 £0. 12 0.38 £0. 02 0.24 +0.02 0.89 0. 11 0.72 0. 01 0.25 +0. 04
QJ-TG 0.018 2.48 £0. 10 0.40 £0. 02 0.22 +0.01 0.70 £0. 04 0.70 £0. 02 0.22 +0.02
0. 054 2.55 0. 13 0.44 £0. 04 0.28 +0.02 1.04 0. 17 0.69 +0. 02 0.25 0. 03
DED-TG 0.018 2.75 0. 19 0.39 £0.02 0.29 0. 03 1.22 £0.20 0.72 0. 05 0.27 £0.02
0.054 2.43 £0.07 0.40 £0. 02 0.41 0. 04% 1.33 £0. 12 0.69 0. 03 0.27 +0. 03
Fx6 WATHTG H3 CIA R KBRAFEHEEMNEMI (x+5,n=12)
Table 6 Effect of QJ and DED TG tablet on serum indexes of liver and kidney of CIA rats(x +s,n=12)
21 5 Fl /g kg ™! ALP/U-L7! ALT/U-L! AST/U-L"! GGT/U-L™!
EH - 87.17 +3.59 43.17 £1.17 95.67 +3. 87 1.10 £0.21
Y - 117.40 £11.26 43.43 £2.13 120. 70 +4. 31 1.30 £0.23
QJ-TG 0.018 108.50 +15.61 46.50 +2.49 128.80 +5.83 1.26 +0.20
0.054 148.80 +5.33 49.33 +3.06 121.00 +14. 18 1.98 £0.29
DED-TG 0.018 162.00 +38.12 46.50 £2.72 123.30 +9. 84 1.45 £0.53
0.054 140.00 +23.23 48.67 £4.61 120. 00 = 10. 10 1.90 +0.36
215 F /g kg ™! TBIL/ pmol - L~ CREA/pmol - L~ UREA/mmol-L ™!
ER - 0.99 +0.15 69.17 £3.77 6.42 £0.37
1A - 0.97 +0.24 65.71 +6.41 7.17 £0.51
QJ-TG 0.018 1.07 £0.19 59.50 +2.55 6.83 0. 38
0.054 0.82 £0.14 57.67 £2.58 6.67 £0.35
DED-TG 0.018 0.70 £0.23 57.75 £3.22 6.33 0. 61
0.054 1.23 +0.24 58.67 £2.50 6.85 0. 42

.90 -
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Fx7T WATHTG A3 CIA RKREINRELBHRBEFHEEEN
A
Table 7 Effect of QJ and DED TG tablet on testicular lesion rate

and sperm malformation rate and sperm malformation rate

" AR CPURERGISG T RIE %
45

/gkg™t a1 4 424 21 d 42.4d
i - - - - -
B - - - + +
QJ-TG 0.018 - + + +
0.054 + H + H
DED-TG 0.018 + + + H
0.054 i H + Ht
4 iFig

H Hi e 18 B A HU X 254 (DMARDs ) (4t 245 )
TG, 75/~ 1 W 28 55 A7 380 o0 ) a2 T A 3R o %1
NEZH (K) A& RA I PR & & A Al 25, 55 b
WHO NE MBI R R “hE E QD #2”,
F A2 CFDA it = R AL KA 12 K,
PR TS [ 69 A 72 2 A B AR TR B R R R v S B TR
R KA B AN B 217 B AEFEAS [ R BE 1) 24 350Rn
2S5 S I R 10 26 R T AR R I B . A B
Y A CIA RRABEARL, LI T th gk A
B2 ) A= 7 1 TG F R VT A5 TS 7 ] 26545 B A il A=
PR TG 7 R R 58 % 4, 5 B I IR A9 55 4% 7] & i AT
WSR3, 45 A Wow , 76 B2 &2 4 CIA K B 7Y 1y
SR L PIARRT K TG F ¥ — i 72 ik ¥ CIA
KB ST 21 M W IR A5 I DR R AR, B ARG I R B 4,
P OGS W B A AE IS B OB R D RN R A
ZU H 22 AR, QI-TG 2 3% it PR 45 2% 7)) = 41
DED-TG 2 % Iifi IR %5 #5055 12 41 76 & 2% W PR AR 43 J7 1l
2R G AR 3 HL AR LB B 2200 . DED-TG 6 %
i P 245 20030 k2L A 00 740 8 O 5 21 Tl 60 R S AR
BEAR I R B 439 B F QI-TG 6 A% 1Ifi IR 55 %5 12
ZH 75 B3 O T W S L B R AR o R
PR A A 405 B 2 ek A8 7 TS QU-TG 6 A% i PR 45 4k 71
BARFIAY, RS2 5 .

W7 2 AR o R 25 R BRI B T, TG YR T
RA 9 1 T 4G8R8 W 227 4R, TG 4
P63 AR Z G0 R TP B I 45 40 B — 5 (0 2
PERUR R TG Bl i Ak IR 4 %
AR 20 e B M R B C B R I R, AR
A I ALT,AST Fhaadk ' o B E 2 A
BRI A a2 R A RO I

JRZ A (BUN) & AR [ B AR 1) E LK),
WO B /N BRI T RE RS Wi A AR o TR i R
WFFEARE TG AT 35 MK A= L 15 X W B, K
ik T R B W e A 2 KL
PRIZ5, B 7 SR R W L0 LR a0 sk, A
Y SE 960 0 5% 2 5678 TG YT 1E % s ) A2 5 & B0 1 5
M), A T 95 9 A Y Bl ) A6l R e A B EgE . &
XX — R, O T A KO AR R TR
N B 22 0 24 OR B R AE D AR 5T A I IR
RA FR I3 36 3T (9 0 B 3% B 1Y 28 B RA 3l 4 B Al -
CTA KRB AY 7R WL 8¢ 43 5 % T 2 A% 6 A% it IR 55
FER Y QI-TG il DED-TG [ 25 5 (i 38 I, 1F —
B T WA S AR CIA K B4 I 28 1 5% w7
FATE S L B A T R B T A L E 2% 48 £k, i F
F, Tl s R FH ol 3 M 27 5 2 A i K BRI e ALP,
ALT,AST,GGT, TBIL, CRE fl UREA f% & &, 4
BRI TG X CIA B ALK B 14 BT i | H A
JUE 48 £ TH AL R S8 E T K AR G B S5
M, SR, QJ-TG Fl DED-TG 2 £ Iifa IR 45 3k 7 & 41
H16 A5 RS RO AL 7E 45 2 21,42 d YRR — 2
JEXG I CTA K BUKE + W B 38, 4 5 =2 L 4 il 40 K
B 0 A% G A A A L HE 51 25 L, 450 49 18] J5 40 i, O R
R £ RN [R] B 365, B MR AE 3G 5 5 HL DED (% B 7
A BB VEAE R LG TR 45 50 & ) QI M, QI-TG AN
DED-TG 6 1 i JK %5 24 ) i ZH 7R 45 25 21,42 d I Af
MM CIA B OP S i 8 A, 52 B ok 2Dk
H B AR AR BN, S AR W, 222, AT K TG
X CTA BRI AE B 400 735 MM LU e PR 8 o
B2 AR A& CIA K BB AL, Xl /e T 4
P 1 25 M0 R VAT BB AN KW TG J AL AR
FHIEAT 0126 0 LL BRI 5, & B0 2 A% 1 6 A% I IR 5 4%
Fg TG H R B R CTA % A ik F1 0 ™ 5 I,
JEA — s W eV A 58 2 PE , b s 4% & DED-TG [t
QJ-TG Wy #ERLAE F A &, Bk AR M BT R
TG F %t CIA KB4 BE 28 W] 5 /AR RAEFH . A OC 45
WA TR — 2 R 50 4w AR A BT B IE .
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