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原 著

The Effects of Tripterygium Wilfordii Extract 

on Adjuvant Arthritis in Rats 

Luxue REN, Masayuki YASUDA, Shiro NONAKA, Satoshi SHIOKAWA 

Tetsuya WADA and Masashi NoBUNAGA 

Department of Clinical Immunology, Medical Institute of Bioregulation, 
Kyushu University, Beppu Oita 874, Japan 

Abstract The effects of the extract of Tripterygium wilfordz"i. (TWE) on experimental adjuvant 
arthritis (AA) in the rat was studied. Lewis rats induced with AA were administered with TWE 
at 50 mg/kg/day for 10 weeks. The paw volume, its ratio to the body weight (paw ratio) and the 
radiologic changes in the feet of the rats with AA taking TWE were compared with those in the 
rats taking indomethacin (0.5 mg/kg/day) and no additional drugs. The rats taking TWE showed 
a smaller paw volume, a lower paw ratio and milder radiologic changes than the rats taking no 
drugs, however, the beneficial effects were weaker than those of indomethacin. We concluded 
that the beneficial effects of TWE on rats with AA was suggested. However, these results still 
need to be further confirmed by additional experiments. 

Introduction 

Rheumatoid arthritis (RA) is well known as a 

chronic inflammatory disease of the bone and 

joints•>. Nonsteroidal antirheumatic drugs and 
corticosteroids have been used to relieve the 

symptoms due to inflammation and disease 

modifying antirheumatic drugs as well as vari-

ous immunosuppressants have also been used to 

suppress the immunological abnormalities 

underlying the joint inflammation in the 

patients with RA8>•>. Tripterygium wilfordii 

(TW), a kind of vine, has been administered to 

RA patients in the People's Republic of 

China3>•>15>1•>. It has also been recently shown 

that TW  has immunosuppressive effects 

against human blood cells in vitro1>14> as well as 

autolmmumty m Vlvo. ・ 5)12)13)20)

Since experimental adjuvant arthritis (AA) of 

the rat presents numerous similarities with 

human RA, we induced AA into rats•>. Extracts 

of TW  (TWE) were. then administered to the 

rats. As a result, some positive effect against 

the destruction of the bone and joints was sug-

gested. 

Materials and Methods 

1. The induction of AA in the rat 

Killed and dried tubercle bacilli were emul-

sified in Freund's complete adjuvant at 5.0 mg/ 

ml. Lewis rats at 6 weeks of age were injected 

intradermally with 0.1 ml of the emulsion in 

their tail ・base. Thereafter, we regularly mea-

sured the body weight and paw volume of both 

feet by a volumeter (MK -550, Muromachi Co. 

Ltd, Japan) beginning from one week after the 

adjuvant injection. 

2. Preparation of the drug-coated rats' 

food 

Either TWE (Leigongtengpian ; Huang Shi 

Pharmaceutical Bureau, People's Republic of 

China) or indomethacin was mixed with 5% W / 
W of Arabian rubber. The mixture was coated 

on the surface of the solid food for rats. Food 
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containing 750 mg/Kg of TWE or 7.5 mg/Kg of 

indomethacin was prepared. Three groups 

composed of 10 rats each were then given food 

containing either TWE, indomethacin or drug-

free food. 

3. The assessment of the bone and joint 

changes in the AA rats 

At the end of the 10-week observation period, 

all aninals were sacrificed and both feet were 

resected. The resected feet of the rats were 

examined by a lateral X-ray. The extent of the 

bone and joint changes was then determined 

according to the criteria indicated in Table I. 

4. Statistical analysis of the data 

The means and standard deviations were 

calculated for all variables. The statistical 

difference in the paw volume as well as its ratio 

against the body weight among each group of 

the rats was analyzed by the one-way analysis 

of variance, and then the difference at the indi-

vidual observation period was analyzed by 

Student's t-test. The differences in the bone 

and joint changes on the X-ray were analyzed 

by the Chi-square test. P values of less than 0.05 

were considered to be significant. 

Results 

1. Drug administration 

The average administered dose of TWE for 

the 10-week observation period was 50 mg/kg/ 

day, which is 4 times larger than the recom-

mended regular dose for humans. Indomethacin 

was administered at 0.5 mg/kg/day which was 

similar to the normal dosage level for humans. 

2_ Changes in paw volume and its ratio to 

the body weight 

The paw volume of the control group in-

creased rapidly for 3 weeks and reached a peak 

at 4 weeks (Figure 1). Thereafter, no further 

change was observed until the end of 10 weeks. 

The paw volume of the rats administered with 
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Observation Period (week) 

Changes in the paw volume in AA in the 
rats. 
A : TWE, B : indomethacin, C : no drug 
(control). Statistical difference vs the con-
trol (C) are indicated by * (p<0.05) and 
** (p<0.001). 

Table I Radiologic classification of the bone and joint changes in the hind paw of the 
adjuvant arthritis of the rat. 

Grade Tarsal bone 
height 

三

Joint space 
narrowmg 

mild narrowing 

II 
4くく8

III こ8

marked narrowing, 
or no identifiable 
joint space 

no identifiable joint 
space 

Tarsal bone, destruction 

moderate resorption, identi-
fiable margin. 

marked resorption, slightly 
identifiable margin 

marked resorption, no iden-
tifiable margin, ectopic 
mineralization 

The joint space narrowing is judged in the tibiotarsal and tarsometatarsal joints. Bone destruction 
is judged in the tarsal bone as the presence of bone resorption, bone margin loss and ectopic 
mineralization around tarsal bone. An increase in the tarsal bone height due to the bone swelling is 
also included in this radiologic classification (tarsal bone height). 
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TWE showed changes similar to the control 

group. At 3 weeks, as well as in the following 

weeks, the mean paw volume of the TWE group 

was constantly smaller that of the control 

group. However, a significantly lower ratio vs 

the control group was obtained only at 10 

weeks. On the other hand, the paw volume of 

the indomethacin group from 2 to 10 weeks was 

significantly smaller than those of the control 

group. In addition, a gradual decrease of the 

paw volume was observed as early as 3 weeks 

and it lasted until 5 Weeks, which was then 

followed by a gradual increase until the end of 

the observation period. 

Since the paw volume changes depended not 

only on the foot inflammation but also para!-

leled with the gain of total body weight of the 
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Fig. 2 

Observation Period (week) 

Changes in the ratio of the paw volume vs 
body weight of AA in the rat. 
A : TWE, B : indomethacin, C : no drug 
(control). Statistical difference vs the con-
trol (C) are indicated by * (p < 0. 05) and 
** (p<0.00_1). 

rats, the ratio of the paw volume against that of 

the body weight was calculated (Figure 2). As 

a result, the rats of the TWE group as well as 

control group showed a rapid increase up to 4 

weeks which was followed by a gradual 

decrease until 10 weeks. The indomethacin 

group also showed a peak at 2 weeks and then 

the ratio decreased until 5 weeks. The ratio at 

5 weeks was similar to that at one week after 

the adjuvant administration, and thereafter it 

showed no change until 10 weeks. 

3. X-ray changes in the bone and joints of 

the foot 

Bone changes in the control group were clas-

sified mainly into grade III (Table II). The 

changes in the indomethacin group were classi-

fied into grade I or II. The changes in the 

TWE group were classified into grade II and 

III. The が—test was performed to analyze the 

statistical difference in the radiologic changes 

among the 3 groups. As a result, it was shown 

that the radiologic changes of the 3 groups were 

significantly different （が＝29.378, p<0.01). 

The changes in both the TWE group and in-

domethacin group were significantly milder 

than those of the control group. Furthermore, 

the changes in the indomethacin group were 

milder than those of the TWE group（が＝

13.286, p < 0.01). 

Discussion 

When compared with the marked effects of 

indomethacin to the paw volume, the effects of 

TWE was not striking even though the rats 

were administered with a dose some 4 times 

Table II The distribution of the rats with adjuvant arthritis according to the radiologic 
classification. 

Grade II III が—value

vs control 

゜3 
゜The statistical significance in the grade classification was analyzed using the Chi-square test. The 

distribution of the rats among the 3 groups was significantly different (x2=29.378, p<0.01). 

TWE 
Indomethacin 
Control 
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5.227 
27.048 

Statistical 
significance 

p<0.05 
p<0.001 
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Fig. 3 Radiologic classification of the bone and joint changes of AA in the rat. N I 
Changes in AA rat's feet are judged on the tarsal bone and its joint as grade I, 
II or III. Normal control is shown in top left (N) 

II III 

larger than that for humans. However, the 

mean paw volume of the rats administered with 

TWE was constantly smaller than that of the 

control group. Furthermore, the bone and joint 

changes in the TWE group were significantly 

milder than those of the control group. TWE 

lessened the degree of bone resorption and also 

inhibited pathologic mineralization in the feet. 

It is of interest that TWE was thus shown to 

have played some role against both bone and 

joint destruction. There have been several 

reports concerning the effects of TWE, in which 

the authors showed the immunosuppressive 

effects on B-cells as well as T-cells7l14l_ How-

ever, the effects of TWE on the bone have not 

been reported yet 

Ectopic mineralization has been recognized 

as one of the characteristics of bone destruction 

in AA2l9l19J_ The small number of grade III rats 

in the TWE group thus indicates the effective-

ness of TWE. However, the bone changes in 

rats with TWE was so severe as to be suspi-

cious of the drug usefulness on RA patients. In 

addition, ossifying periostitis leading to the 

ectopic mineralization, which was observed to 

be suppressed by both TWE and indomethacin 

in our experiment, is also characteristic to AA 

of the rat9l. These questions regarding the 

efficacy of TWE still need to be reexamined in 

the future on more gradually progressive joint 

inflammation in comparison with other 

immunosuppressants or immunomodulators 

such as cyclophosphamide or ・cyclosporin 
Al)5)11)17)18)_ 

In conclusion, the administration of TWE for 

AA in the rat was suggested to be effective in 

the suppression of severe bone and joint 

destruction. However, these findings still need 

to be further reconfirmed in the future. 

References 

1) del Pozo E, Graeber M, Elford P and Payne 



10 L.Ren et al. 

T : Regression of bone and cartilage loss in ad-
juvant arthritic rats after treatment with cyclospo-
rin A. Arthritis Rheum. 33: 247-252, 1990. 
2) Flora L: Comparative antiinflammatory 
and bone protective effects of two diphophonates in 
adjuvant arthritis. Arthrits Rheum. 22: 340-347, 
1979. 
3) Gao ZG, Zang AC and Bai RX : Radix 
Tripterygium wilfordii Hook F in rheumatoid 
arthritis, ankylosing spondylitis and juvenile 
rheumatoid arthritis. Chin. Med. J. 99: 317-320, 
1986. 
4) Gu WZ, Banerjee S, Rauch J and Brandwein 
SR : Suppression of renal disease and arthritis, and 
prolongation of survival in MRL-lpr mice treated 
with an extract of Tripterygium wilfordii Hook f. 
Arthritis Rheum. 35 : 1381-1386, 1992. 
5) Gu WZ, Brandwein SR and Banerjee S : 
Inhibition of type 11 collagen induced arthritis in 
mice by an immunosuppressive extract of Tripter-
ygium wilfordii Hook f. J. Rheumatol. 19 : 682-688, 
1992. 
6) Kupchan SM, Court WA, Dailey RG Jr, 
Gilmore CJ and Bryan RF : Triptolide and trip-
diolide, novel antileukemic deterpenoid triepoxides 
from Tripterygium wilfordii. J. Am. Chem. Soc. 
94 : 7194-7195, 1972. 
7) Li XW and Weir MR: Radix Tripterygium 
wilfordii -a Chinese herbal medicine with potent 
immunosuppressive properties. Transplantation 
50 : 82-86, 1990. 
8) Lightfoot RW Jr. Treatment of rheumatoid 
arthritis. In Daniel J. McCarty (Eds.): Arthritis 
and Allied Condition. A Textbook of 
Rheumatology. Eleventh Edt, pp 772-782, Lea & 
Febiger, Philadelphia, 1989. 
9) Mohr and Wild A: Adjuvant arthrits. 
Arzneimittelforschung 26 : 1860-1866, 1976. 
10) Nathan JZ. Etiology and pathogenesis of 
rheumatoid arthritis. In Daniel J. McCarty (Eds.) : 
Arthritis and Allied Condition. A Textbook of 
Rheumatology. Eleventh Edt, pp 659-673, Lea & 
Febiger, Philadelphia, 1989. 
11) Perper RS, Alvarez B, Colombo C and 
Schroder H: The use of a standard adjuvant arthri-
tis assay to differentiate between antiinflammatory 

and immunosuppressive agents. Proc. Soc. Exp. 
Biol. Med. 137 : 506-512, 1971. 
12) Qin WH, Liu CH, Yang SM, Zhu GD, Han 
KY and Fang L: Tripterygium wilfordii Hook Fin 
systemic lupus erythematosus : report of 103 cases. 
Chin. Med. J. 94: 827-834, 1981. 
13) Qin WZ, Zhu GD, Yang SM, Han KY and 
Wang J: Clinical observations on Tripterygium 
wilfordii in treatment of 26 cases of discoid lupus 
erythematosus. J. Tradit. Chin. Med. 3: 131-132, 
1983. 
14) Tao X, Davis LS and Lipsky PE: Effects of 
extract of the Chinese herbal remedy Tripterygium 
wilfordii Hook F on human immune responsive-
ness. Arthritis臨 eum.34 : 127 4-1281, 1991. 
15) Tao XL, Sun Y, Dong Y, Xiao YL, Hu DW, 
Shi YP, Zhu QL, Dai H and Zhang NZ : A pro-
spective, controlled, double-blind, cross-over study 
of Tripterygium wilfordii hook F in treatment of 
rheumatoid arthritis. Chin. Med. J. 102: 327-332, 
1989. 
16) Yu DY. Clinical observation of 144 cases of 
rheumatoid arthritis treated with glycoside of 
Radix Tripterygium Wilfordii. J. Tradit. Clin. 
Med. 3 : 125-129, 1993. 
17) van Bekkum DW, Boher EPM, Houben PFJ 
and Knaan-Shanzer S: Regression of adjuvant-
arthritis in rats following bone marrow transplan-
tation. Proc. Natl. Acad. Sci. USA. 86: 10090-
10094, 1989. 
18) Walz DT, Di Martino MJ and Misher A: 
Suppression of adjuvant arthritis in the rat by gold 
sodium thiomalate. Ann. Rheum. Dis. 30: 303-306, 
1971. 
19) Weichman BM, Chau TT and Rona G: 
Histopathologic evaluation of the effects of 
etodolac in established adjuvant arthritis in rats: 
evidence for reversal of joint damage. Arthritis 
Rheum. 30: 466-470, 1987. 
20) Zhang XY, Tsuchiya N, Dohi M, 
Yamamoto K, Ishihara K, Okudaira H, Ito K and 
Miyamoto T: Prolonged survival of MRL-lpr mice 
treated with Tripterygium wilfordii Hook-F. Clin. 
Immunol. Immunopathol. 62 : 66-71, 1992. 
(Received for publication December 5, 1994) 



Tripterygium wilfordii on adjuvant arthritis 11 

（和文抄録）

ラットアジュバント関節炎に対する雷公藤の効果

九州大学生体防御医学研究所臨床免疫学部門

任 瀦雪•安田正之・野中史郎

塩川左斗志・和田哲也・延永 正

雷公藤 (Tripterygium wilfordii ; Thunder God 

Vine)は藤の一種であるが，その根からの抽出物

(TWE)には免疫抑制作用があることが知られてい

る．今回，TWEの効果をヒト慢性関節リウマチの動物

実験モデルであるラットアジュバント関節炎において

検討した．ルイスラットにアジュバント関節炎を作成

し， TWE50 mg/kg/ dayを投与した．対照には，無投

薬ラットとインドメタシン0.5 mg/kg/ dayを投与し

たラットを設けた． 10週間にわたり後足趾の容積とそ

の体重に対する比率を測定した．また， 10週間の観察

期間終了時点において後足趾の X線写真を撮影して

骨変化を評価した．骨変化は， Tarsalbone height, 

Joint space narrowing, Tarsal bone destructionに

より GradeI, II, IIIに分類した．その結果， TWE投

与ラットの後足趾容積および体重比は無投薬対照に比

し低値であったが，統計的な有意差を認めなかった

(p>0.05)．ィンドメタシン投与ラットのそれは無投

薬ラットに比しいずれの時期にも有意に低値を示した

(p<0.001)．骨破壊は， TWEのGradeIが0匹， II

が11匹， IIIが9匹に比し，無投薬ではo,4, 16匹で
ありインドメタシンでは3,17, 0匹であった．すなわ

ち， TWEは無投薬群より骨破壊は軽度であったが

(p<0.05)，ィンドメタシンはTWEよりもさらに軽

度であった(p<0.01)．結論として， TWEはラットア

ジュバント関節炎に有効であることが示唆されたが，

その効果は軽度であり，再確認が必要と思われた．




