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Abstract

Introduction: Traditional Chinese Medicines (TCM) have been used for centuriesin Chinato treat variousimmune-mediated disorders.
Methods: Thisreview focuses on the clinical and experimental studiesthat have been performed with TCM asimmunosuppressive agents
for thetreatment of systemiclupuserythematosus (SLE), rheumatoid arthritis(RA), atopic eczemaand solid organ transplantation. Results:
The*“thunder god” vine, Tripterygium wilfordii Hook F (TWHf), hasbeen extensively used in Chinatotreat SLE and RA. TWHf not only
inhibited mitogen-stimulated lymphoproliferation, but itsactive derivatives have al so been shown toinhibit production of proinflammatory
cytokines by monocytes and lymphocytes, as well as prostaglandin E2 production via the cyclooxygenase, COX-2, pathway, a potential
mechanism of action in patientswith RA. Demethylzelasteral (TZ-93), atriterpenoidisolated fromtheroot cortex of TWHT, theplant alkaloid
berbamine, and the hydrophobic extract of a Chinese herbal decoction, CMX-13, wereall shown to beactivein prolonging allograft survival
in experimental animal models of heart, skin and single lung transplants, respectively. There are few well-designed randomised placebo-
controlled clinical trialsdemonstrating the efficacy of TCM in various diseases. Zemaphyte, a decoction of 10 herbs, has been shown to be
efficacious in the treatment of atopic dermatitisin both children and adults in two randomised double-blind placebo-controlled trials.
Conclusion: There is both laboratory and clinical evidence that the derivatives of many of these herbs may have significant beneficial
immunosuppressive effects, however, concerns of toxicity must also be addressed, as exact dosing of the active derivatives is difficult to

achieve with the current prescriptions of TCM.
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I ntroduction

Traditional Chinese Medicines(TCM) arederivativesof
natural productsthat have been used for centuriesin China
to treat a variety of human disorders, including immune-
mediated disorders.! The development of immuno-
suppressiveagentswith high efficacy and minimal toxicities
has been the focus of novel drug research. Current
immunosuppressive drugs include corticosteroids, with
their effect on growth in children, cataract formation,
increased risk to unusua infections, hypertension and
osteoporosis, a kylating agentssuch ascyclophosphamide,
chlorambucil or azathi oprine, withdoseand time-dependent
adverse effects on bone marrow, liver and the gonads, as
well as a risk of malignancy;? and more recently,
cyclosporine and tacrolimus with the potential for
nephrotoxicity and neurotoxicity.>¢ Although TCM have
been shown to be effective in various clinical studies,

however, their mechanisms of action have been less well
understood. This review focuses on the clinical and
experimental studiesthat have been performed with TCM
asimmunosuppressive agentsfor thetreatment of systemic
lupus erythematosus (SLE), rheumatoid arthritis (RA),
atopic eczema and solid organ transplantation.

Systemic L upus Erythematosus

SLE is an autoimmune disease which affects multiple
organ systems. There have been both anecdotal reports’ as
well asseveral clinical studieson the use of TCM withand
without conventional immunosuppressives for treatment
of this disease.®® A decoction of 21 Chinese herbs (CM)
traditionally usedinthisdisease, whichincluded thegenera
Prubella, Lycium, Bletilla, Ligustrum, Dianthus, Myrrrha,
Eucommia, Rehmannia, Rosa, Rubia, Imperata, Curculigo,
Panax, Astragalus, Codonopsis, Dioscorea, Nelumbo,
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Boswellia, Polygonum, Citrus, and Glycyrrhiza, have been
reportedtoinduceclinical remissioninan SLE patient with
long-standing nephrotic syndrome and deteriorating renal
function, not controlled by steroids alone.” In one clinical
trial looking at the effect of a combination of TCM with
steroids and cyclophosphamide, the authors showed that
this combination resulted in increased therapeutic efficacy
in41 active SLE patients, ascompared to the control group
of 35 patients treated only with steroids and
cyclophosphamide.? In another study, an “anti-lupus pill”
comprising of a decoction of 17 herbs was shown to
improve the activity status of SLE patients, defined by an
improvement in the skin manifestations, ora ulcers and
arthritis, and adecreasein the anti-nuclear antibody titres.®
Use of this “anti-lupus pill” in combination with steroids
was effective in 92% of the 230 patients studied, and in
another 76 patientstreated with the* anti-lupus pill” alone,
its efficacy was 85%.

The *thunder god” vine, Tripterygium wilfordii Hook F
(TWHTf), has been extensively used in China to treat the
autoimmune diseases SLE™! and rheumatoid arthritis.*?
Ingestion of TWHT in conjuction with steroids has been
associated with induction of remission in a patient with
severelupusnephritis.®* Moreover, itsbenefit hasal so been
demonstrated in unblinded studies.®** Another study using
a Gentiana macrophylla complex tablet together with
prednisolone in 62 patients with SLE was able to
demonstrate a 86% remission rate as compared to 32% in
the control group of 19 patients treated with prednisolone
alone. ¥ Thisherbal complex appearedtoimproveerythema,
arthritis, nephropathy and serological abnormalities such
as serum complements.

Unfortunately, there are currently no reported well-
controlled randomised clinical trials with TCM in the
treatment of SLE. However, several experimental studies
looking at the effect of TCM on lymphocyte activation and
functionin SLE patients, aswell asanimal modelsof lupus
nephritis have been described. Peripheral blood
mononuclear cells (PBMCs) isolated from SLE patients
havebeen showntoincreaseinvitrospontaneousproduction
of 1gG. Our group investigated the effect of EX, the ethyl
acetate extract of CM, on PBMC production of 1gG in 10
children with SLE.” Spontaneous PBMC IgG production
was significantly higher in the 10 SLE patients
(2104 110ng/mL) comparedto 8 controls(64 = 20 ng/mL).
Addition of EX to PBMCs from SLE patients resulted in
significant suppression of spontaneous |gG secretion to 96
+ 52 ng/mL (Fig. 1).

In another experiment, Chen and colleagues®® showed
that 6 Chineseherbs, Atractylodesovata, Angelicasinensis,
Cordyceps sinensis, Liqustrum lucidum, Codonopsis
pilosula and Homo sapiensimproved the defectiveinvitro
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Fig. 1. Suppression of spontaneous |gG production (ng/mL) from peripheral blood
mononuclear cellsof systemiclupuserythematosus (SLE) patientsby the Chinese herbal
decoction (CM), and its ethyl acetate extract (EX).

interleukin-2(1L-2) productioninpatientswith SLE. Further
in vivo studies in NZB/NZW F1 mice showed that use of
Codonopsispilosula, Cordycepssinensisand Homo sapiens
was able to prolong the life span of these mice which
developed spontaneous SLE, as well as to inhibit anti-
doublestranded DNA antibody production. Refined extracts
from the root xylem of TWHf have been shown to be
effectivein the treatment of lupus nephritisand arthritisin
MRL-Ipr mice.*1” TWHf was able to decrease the amount
of proteinuria in this spontaneous lupus nephritis mouse
model, aswell asto improve survival. However, no effect
was demonstrated in the histopathol ogy of lupus nephritis.
Another herb, stragalin, wasshown toinhibit deposition of
ICAM-1, immunoglobulins and C3 in the glomerular
capillary walls of MRL-lpr mice.’®

Rheumatoid Arthritis

RA is an autoimmune disease characterised by synoviad
inflammation where cartilage destructionisperpetuated by
thefibrovascular proliferative eventsinthejoint.®* Various
cytokines such as IL-1, IL-6, IL-8 and tumour necrosis
factor-alpha (TNF-o)), have been demonstrated in the
synovial fluid, and may aplay apivotal roleinthearthritic
process, both in regulating the immune response and in
several effector pathways.?>?® In experimental models of
collagen-induced arthritis, antibodies to IL-1 and TNF-o
were able to prevent the onset of the disease,?*?” whileIL-
4 and IL-10 which suppresses IL-1, IL-6 and TNF-o
productionameliorated progression.?# | nterferon-gamma
(IFN-y) and transforming growth factor-beta (TGF-[3) also
protected against progressive arthritis.®

TWHTf isthe most commonly prescribed TCM in China
for the treatment of RA. One placebo-controlled double-
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blind trial has clearly demonstrated efficacy.® More than
70 constituents concentrated in the roots of TWHf have
been identified, and these include diterpenes, triterpenes,
akaoids, glycosides, b-sitosterol, daucosterol, dulcitol,
andwilforonide.® Itsimmunosuppressiveactivity hasbeen
attributed to components such as triptolide, tripdiolide,
triptonide and triptophenolide.®

Initial studies looking at the mechanism of action of
TWHf inpatientswithRA showedthat itinhibited pokeweed
mitogen (PWM)-stimulated IgM and 1gG production from
peripheral blood mononuclear cells isolated from RA
patients* Further studies have evaluated the effects of
TWHT on cytokine production. TWHf wasableto decrease
IL-1 production by monocytes stimulated with zymosan,
as well as inhibit IL-1 activity on murine thymocyte
proliferation.® The production of other monokinessuch as
TNF-o, IL-6 and IL-8, and the lymphokines, IL-4 and IL-
10 were also suppressed by TWHf.® TWHf was more
potent than prednisolone and cyclophosphamide in
inhibiting T-cell IL-2 production.®” Itsmechanism of action
was different from cyclosporinein that it suppressed IL-2
productionby CD28-stimulated T-cells, aswel | asinhibited
phorbol 12-myristate 13-acetate (PMA)-induced I1L-2Ro
expressionandionomycin-induced CD40ligand expression
onthe T-cells. Thisstudy also showed that inhibition of T-
cell proliferation by TWHf wasnot only by downregulation
of T-cell receptor signalling pathways, but al soby induction
of apoptosis.® The therapeutic efficacy of TWHf could
also be explained by its effect on monocyte PGE2
production.®*® Both TWHf and its purified diterpenoid
component, triptolide, were ableto inhibit PGE2 synthesis
inlipopolysaccharide (L PS)-stimulated human monocytes
and fibroblasts from RA synovial tissues. This effect was
most likely mediated via the cyclooxygenase, COX-2,
pathway as the expression of the COX-2 gene was also
suppressed in these cells. In contrast PGE2 synthesis in
U937 cells, which do not expressthe COX-2 gene, was not
suppressed.®

Another herb, Sephaniatetrandra, hasalso been usedin
the treatment of RA.*® An extract from the tuberous root,
tetrandrine, has been shown to have inhibitory activity on
monocyte production of IL-1, TNF-a, IL-6 and IL-8.%¢
Additionally, it also suppressed IL-1 activity, lymphocyte
IgG secretion, and neutrophil phagocytosis.

Inastudy of Keishi-bushi-to (KBT), aconstituent of five
medicinal plantsbased on Japanese-Chinese TCM (Kampo)
prescriptions used to treat RA, the effect of KBT on the
development of collagen-induced arthritis (CIA) using the
Lewisrat CIA model was examined.® In this model, RA
wasinducedwithtypell collagen(ClI). Oral administration
of KBT resulted in a reduction in the severity of the
arthritis, especiadly if it was administered at least 7 days

January 2000, Vol. 29 No. 1

TCM as Immunosuppressives—V Ramgolam et al 13

prior to the induction of arthritis by Cll. Plasma lgG and
IgM anti-ClI antibody levels were lower in KBT-treated
rats compared with controls. Moreover, the clearance of
IgG anti-Cll antibody from circulating blood after
intravenous injection was faster in KBT-treated rats.

Atopic Dermatitis

Atopic dermatitisisacommon skin disorder which often
beginsin early infancy, and can persist into adult lifeasa
serious handicap affecting quality of life.** The immuno-
logical basis of atopic dermatitis involves increased IgE
production to awide range of alergens, accompanied by a
predominant Th2 responsewithincreased | L-4 production®
“#“andincreased expression of thelow-affinity |gE receptor,
CD23, on peripheral blood mononuclear cells® and skin
Langerhan cells.*® Decreased |FN-y production has been
shown to contribute to the increased IgE synthesis seenin
these patients.*>4

Current treatment protocols for severe refractory atopic
dermatitis often involve both topical and systemic steroids
or cyclosporine.*” The herbal decoction, Zemaphyte,
contains 10 herbs, namely, Potentilla chinensis, Tribulus
terrestris, Rehmannia glutinosa, Lophatherum gracile,
Clematis armandii, Ledebouriella saseloides, Dictamnus
dasycarpus, Paeonia lactiflora, Schizonepeta tenuifolia
and Glycyrrhizaglabrae. Zemaphyte hasbeen shownto be
efficaciousin thetreatment of atopic dermatitisin children
and adults in 2 rigourous double-blind placebo-controlled
trials.®®4 Forty-seven children were given either active
treatment or placebo for 8 weeks with a 4-week wash-out
period.”® In the 37 children who completed the study, there
wasasignificant decreasein erythemaand surface damage
with Zemaphyte. This was confirmed in the later adult
study where the median decrease in erythema was 91.4%
compared to 10.6% with placebo, and the median decrease
in surface damage score was 85.7% compared to 17.3%
with placebo.”® Further follow-up studies a year later
showed that a small proportion of children was able to
discontinue therapy,* whereas no adult patients could stop
the drug, athough half of the adult patients who opted to
continue treatment were able to change to an alternate day
regimen.®! Although none of the adult patients showed any
evidence of drug toxicity, however, at least 2 children had
elevated serum aspartate aminotransferase levels which
was reversible once the therapy was discontinued.>

Possible mechanisms of action of these herbs include a
dose-dependent inhibition of IL-4 induced expression of
the low-affinity IgE receptor, CD23 on monocyte.5*%
Soluble IL-2 receptor and soluble vascular cell adhesion
molecule were also decreased following treatment with
Zemaphyte. These findings were corroborated by a
subsequent study, which showed that HLA-DR and CD23
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expression in antigen-presenting cells demonstrated by
skinbiopsy, weresignificantly reducedfollowing treatment
with this herbal decoction.®®

Organ Transplantation

The development of new immunosuppressive agents
withahightherapeuticindex for solid organtransplantation
remains a priority. As an extension of their use in
autoimmune diseases, TCM with immunosuppressive
properties have been tested in anima models of organ
transplantation.

Berbamine, an alkaloid from the plant Berberisjuliane,
has been demonstrated to have anti-hypertensive, anti-
arrhythmic and immunosuppressive properties.5” Luo and
colleagues™ showed that berbamine was ableto inhibit the
lymphoproliferative response to Concanavalin A (Con A)
and LPS, decrease the plague-forming colonies to T-
dependent antigen, as well as decrease the CD4+/CD8+
ratio. Moreover, berbamine not only suppressed the mixed
lymphocyte reaction (MLR) and delayed-type hyper-
sensitivity reaction (DTH), but wasableto prevent rejection
of skin graftsin mice.>® Berbamine, at concentrations of 25
mg/kg and 50 mg/kg, wasableto prolong allograft survival
toamedian of 15daysand 18 days, respectively, compared
to control-treated mice which rejected the skin graftsby a
median of 14 days. Cyclosporine had the best treatment
effect, with prolongation of skin graft survival to amedian
of 19 days.

TWHT, which hasbeen used extensively for thetreatment
of autoimmune diseasesin China, has al so been studied for
itsusein organ transplantation.®® Demethylzelasteral (TZ-
93), atriterpenoid isolated from the root cortex of TWHf,
was shown to inhibit the MLR in mice splenic cells.®
Studies on heart allograft transplant in Lewis rats
demonstrated that acombination of TZ-93 at 10 mg/kg/day
with cyclosporine increased graft survival to 15.0 £ 1.2
days, whereas single drug treatment with TZ-93 also
improved survival to 17.4 + 2.9 days. On the other hand,
untreated control rats rejected their heart allografts after 6
days.

Our laboratory has focused on the immunosuppressive
properties of the Chinese herbal decoction, CM, in organ
transplantation.®? Our earlier studies showed that CMX-
13, a hydrophobic extract of CM, suppressed the
lymphoproliferative response to phytohaemagglutinin
(PHA), decreased expression of PHA-stimulated T-cell
activation markers, IL-2 receptor (CD25) and HLA-DR,
suppressed PWM-stimulated immunoglobulin synthesis
by peripheral blood mononuclear cells, and inhibited the
MLR.%384The Brown Norway —L ewisrat lung transplant
model isamodel of aggressiveand rapid allograft rejection
inwhich all grafts are compl etely destroyed by day 6 post-

transplant. Westudied theefficacy of CMX-13inpreventing
acute rejection in thismodel. The stage of acute rejection
(AR) was graded by a pathologic intensity score (stages |
tolV), based onperivascul ar and peribronchia mononuclear
cell infiltrates, oedema, vascu-litis, necrosis, and intra-
alveolar haemorrhage.® CM X-13, at adose of 5 mg given
on 3 days, decreased the AR from stages |V to |1, and was
able to prevent vasculitis, necrosis and haemorrhage,
features of the aggressive rejection process (Fig. 2). This
effect was similar to that seen with a single high dose
cyclosporine given at 25 mg/kg.

Pathological intensity score (0-4)

Control CMX-13 CMX-13 CsA-13
(0.5 mg) (5mg) (25 mg/kg)
] StageAR ] Necrosis
I Vasculitis [ Haemorrhage

Fig. 2. Effect of CMX-13 on lung allograft in Brown Norway —» Lewisrats. The stage
of acuterejection (AR) wasgraded by a pathologicintensity score (stages| to1V), which
included perivascular and peribronchial mononuclear cell infiltrates, oedema, vasculitis,
necrosis, and intra-alveolar haemorrhage.

Conclusion

Although the Chinese philosophy of medical treatmentis
based on achieving a“ perfect balance betweenthe Yin and
Yang”, in recent years, the use of TCM as
immunosuppressive agentshasbeen studiedinvitroandin
vivoinvariousexperimental animal model sof autoimmune
diseases and allograft transplant. Moreover, experimental
studies based on active extracts of several different herbs
commonly used asimmunosuppressants, haveidentified a
few extracts active in other cytokine-mediated diseases,
suchasmesangial proliferativeglomerulonephritis.® There
are, however, very few well-designed randomi sed placebo-
controlled clinical trialsdemonstrating their usein various
diseases.®®*° |n conclusion, there is both laboratory and
clinical evidence that the derivatives of many of these
herbs may have significant beneficial immunosuppressive
effects, however, concernsof toxicity such ashepatotoxicity,
must also be addressed.> Thisisespecially true asthe pot-
pourri of chemicalsproduced by theseplantsareextremely
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variable, and may be affected by seasonal changes,
agricultural conditions, tonameafew. Hence, exact dosing
of the active component is difficult in the current TCM
prescriptions.

Acknowledgements

This work was supported by grants from the Academic

Research Grant, National University of Singapore
(RP3981305) and the National Medical Research Council
(RP3930319 and NMRC223/97). The authors thank Ms
Seah Ching Ching and MsLiang Ai Wei for their technical
support.

10.

11.

12.

13.

14.

15.

REFERENCES

ChenK J, ChenK. Achievementsinclinical research of treating internal
diseases with traditional Chinese medicine in recent years. Chin Med J
1989; 102:735-9.

Donadio J V, Glassock R J. Immunosupressive drug therapy in lupus
nephritis. Am J Kidney Dis 1993; 21:239-50.

Bennet W M. The nephrotoxicity of immunosuppressive drugs. Clin
Nephrol 1995; 43:S3-7.

Sewing K Fr, Christians U, Kohlhaw K, Radeke H, Strohmeyer S,
Kownatzki R, et a. Biologic activity of cyclosporine metabolites.
Transplant Proc 1990; 22:1129-34.

Bennett W M, DeMattos A, Meyer M M, Andoh T, Barry JM. Chronic
cyclosporine nephropathy: the Achilles' heel of immunosuppressive
therapy. Kidney Int 1996; 50:1089-100.

Tezcan H, Zimmer W, Fenstermaker R, Herzig GP, Schriber J. Severe
cerebellar swelling and thrombotic thrombocytopenic purpura associ-
ated with FK506. Bone Marrow Transplant 1998; 21:105-9.

YapH K, Ang SG, Lai Y H, Ramgolam V, Jordan S C. Resolution of
lupus nephritis following treatment with a Chinese herbal preparation.
Arch Pediatr Adolesc Med 1999 (in press).

Ruan J, Ye R G. Lupus nephritis treated with impact therapy of
cyclophosphamide and traditional Chinese medicine. Chung Hsi |
Chieh Ho Tsa Chih 1994; 14:276-8.

Wang Z Y. Clinical and laboratory studies of the effect of an antilupus
pill on systemic lupus erythematosus. Chung Hsi | Chieh Ho Tsa Chih
1989; 9:465-8.

QinW Z,LiuCH, Yang SM. Tripterygiumwilfordii Hook Fin systemic
lupus erythematosus. Chin Med J 1981; 94:827-31.

WangB X, YuanZ Z. A tablet of Tripterygiumwilfordii intreating lupus
erythematosus. Chin J Integrated Tradit West Med 1989; 9:407-8.

Yu D. Clinical observation of 144 cases of rheumatoid arthritis treated
with glycosides of Tripterygium wilfordii. J Tradit Clin Med
1983; 3:125-9.

Kao N L, Richmond G W, Moy JN. Resolution of severelupus nephritis
associated with Tripterygium wilfordii Hook F ingestion. Arthritis
Rheum 1993; 36:17511-6.

Yuan Z Z, Feng J C. Observation on the treatment of systemic lupus
erythematosus with a Gentiana macrophylla complex tablet and a
minimal dose of prednisone. Chung His | Chieh Ho Tsa Chih 1989;
9:156-7.

ChenJR,YenJH,LinCC, Tsai W J, LiuW J, Tsai JJ, et al. Theeffects
of Chinese herbs on improving survival and inhibiting anti-ds DNA

January 2000, Vol. 29 No. 1

16.

17.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

TCM as Immunosuppressives—V Ramgolam et al 15

antibody production in lupus mice. Am J Chin Med 1993; 21:257-62.

Zhang X Y, Tsuchiya N, Dohi M, Yamamoto K, Ishihara K, Okudaira
H, etal. Prolongedsurvival of MRL-Ipr/lpr micetreatedwith Tripterygium
wilfordii Hook-F. Clin Immunol Immunopathol 1992; 62:66-71.

Gu W Z, Banerjee S, Rauch J, Brandwein S R. 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 1992; 35:1381-6.

. ChenX, YulL, LuY.Imageanalysisforintercellular adhesion molecule-

1 expression in MRL/Ipr mice: effects of Chinese herb medicine.
Chung-Hua Hsueh Tsa Chih 1995; 75:204-6.

Harris E D Jr. Rheumatoid arthritis: pathophysiology and implications
for therapy. N Engl J Med 1990; 332:1277-87.

MiyasakaM, Sato K, Goto M, Sasano M, NatsuyamaM, InoueK, et al.
Augmented interleukin-1 production and HLA-DR expression in the
synovium of rheumatoid arthritis patients: possible involvement in joint
destruction. Arthritis Rheum 1988; 31:480-6.

Bertolini D R, Nedwin G E, Bringman T S, Smith D D, Mundy G R.
Stimulation of bone resorption and inhibition of boneformation in vitro
by human tumor necrosis factors. Nature 1986; 319:516-8.

Dayer J M, Beutler B, Ceami A. Cachectin/tumor necrosis factor
stimulates collagenase and prostaglandin E2 production by human
synovial cells and dermal fibroblasts. J Exp Med 1985; 162:2163-8.

Houssiau F A, Devogelaer J P, Van Damme J, De Deuxchaisnes C N,
Van Snick J. Interleukin-6 in synovial fluid and serum of patients with
rheumatoid arthritisand other inflammatory arthritides. ArthritisRheum
1988; 31:784-8.

Brennan F M, Zachariae C O, Chantry D, Larsen CH, Turner M, Maini
R N, et a. Detection of interleukin-8 biological activity in synovial
fluids from patients with rheumatoid arthritis and production of
interleukin-8 mRNA by isolated synovia cells. Eur J Immunol 1990;
20:2141-4.

Koch A E, Kunkel SL, Strieter R M. Cytokinesin rheumatoid arthritis.
JInvest Med 1995; 43:28-38.

Williams RO, Feldmann M, Maini R N. Anti-tumor necrosis factor
amelioratesjoint disease in murine collagen-induced arthritis. Proc Natl
Acad Sci USA 1992; 89:9784-8.

Geiger T, Towbin H, Cosenti-Vargas A, Zingel O, Arnold J, Rordorf C,
et a. Neutralization of interleukin-1 beta activity in vivo with a mono-
clonal antibody alleviates collagen-induced arthritisin DBA/1 mice and
prevents the associated acute-phase response. Clin Exp Rheumatol
1993; 11:515-22.

VanRoonJA, vanRoy JL, Gmelig-Meyling FH J, Lafeber F P, Bijlsma
J W. Prevention and reversal of cartilage degradation in rheumatoid
arthritis by interleukin-10 and interleukin-4. Arthritis Rheum
1996; 39:829-35.

Chomarat P, Banchereau J, Miossec P. Differential effectsof interleukins
10 and 4 on the production of interleukin-6 by blood and synovium
monocytes in rheumatoid arthritis. Arthritis Rheum 1995; 38:1046-54.

KuruvillaA P, Shah R, Hochwarld G M, Liggitt H D, Palladino M A,
Thorbecke G J. Protective effect of transforming growth factor betal on
experimental autoimmune diseases in mice. Proc Natl Acad Sci USA
1991; 88:2918-21.

Lipsky PE, Tao X L. A potential new treatment for rheumatoid arthritis:
thunder god vine. Semin Arthritis Rheum 1997; 26:713-23.

ChenZ Z. Activecomponentsand preparationsof Tripterygiumwilfordii
Hook F. Chin Hosp Pharm J 1986; 6:26-30.

Tao X L, Cai JJ, Lipsky P E. The identity of immunosuppressive
components of the ethyl acetate extract and chloroform methanol
extract (T2) of Tripterygiumwilfordii Hook F. JPharm Exp Ther 1995;
272:1305-12.



16

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.

49.

50.

TCM as Immunosuppressives—V Ramgolam et al

. YeW H. Mechanism of treating rheumatoid arthritiswith polyglycosides

of Tripterygium wilfordii Hook F (T I). I1l. Study on inhibitory effect
of T Il oninvitro|g secreted by peripheral blood mononuclear cellsfrom
normal controls and RA patients. Chung Kuo | Hsueh Ko Hsueh Y uan
Hsueh Pao 1990; 12:217-22.

ChangM L, YangL L, Chang D M, Kuo SY, Chu SJ. Theinfluence of
Chinesetraditional medicineontheproductionandactivity of interleukin
1 (IL-1). Chung Hua Min Kuo Wei Sheng Wu Chi Mien | Hsueh Tsa
Chih 1993; 26:15-24.

ChangD M, ChangW Y, Kuo SY, ChangM L. Theeffectsof traditional
antirheumatic herbal medicines onimmune response cells. J Rheumatol
1997; 24:436-41.

Ho L J, Chang D M, Chang M L, Kuo S'Y, La JH. Mechanism of
immunosuppression of the antirheumatic herb TWHf in human T cells.
J Rheumatol 1999; 26:14-24.

Tao X, Schulze-KoopsH, Mal, Cai J, Mao Y, Lipsky P E. Effects of
Tripterygiumwilfordii hook F extracts on induction of cyclooxygenase
2 activity and prostaglandin E2 production. Arthritis Rheum
1998; 41:130-8.

Chen K K, Chen A L. The dkaoids of Han-Fang-Chi. J Biol Chem
1935; 109:681-5.

Wakabayashi K, Inoue M, Ogihara Y. The effect of keishi-bushi-to on
collagen-induced arthritis. Biol Pharm Bull 1997; 20:376-80.

Finlay A, Salek M, Khan G, Luscombe D, Allen R, Berth-Jones J, et a.
Quality of life improvement in cyclosporin treated atopic
dermatitis patients—a double-blind crossover study. Br J Dermatol
1991; 38 (suppl):16.

Renz H, Jujo K, Bradley K L, Domenico J, Gelfand EW, Leung D Y.
Enhanced IL-4 production and IL-4 receptor expression in atopic
dermatitis and their modul ation by interferon-gamma. JInvest Dermatol
1992; 99:403-8.

Jujo K, Renz H, Abe J, Gelfand EW, Leung D Y. Decreased interferon
gamma and increased interleukin-4 production in atopic dermatitis
promotes IgE synthesis. J Allergy Clin Immunol 1992; 90:323-31.

. Vollenweider S, Saurat JH, Rocken M, Hauser C. Evidence suggesting

involvement of interleukin-4 (IL-4) production in spontaneous in vitro
IgE synthesisin patients with atopic dermatitis. JAllergy Clin Immunol
1991; 87:1088-95.

Nakamura K, Okubo Y, Minami M, Furue M, Ishibashi Y. Phenotypic
analysis of CD23+ peripheral blood mononuclear cellsin atopic derma-
titis. Br J Dermatol 1991;125:543-7

Reinhold U, Kukel S, Goeden B, Neumann U, Kreysel H W. Functional
characterization of skin-infiltrating lymphocytes in atopic dermatitis.
Clin Exp Immunol 1991; 86:444-8.

Sowden JM, Berth-Jones J, RossJ S, Motley RJ, MarksR, Finlay A Y,
et al. Double-blind, controlled, crossover study of cyclosporin in adults
with severe refractory atopic dermatitis. Lancet 1991; 338:137-40.
Sheehan M P, Atherton D J. A controlled trial of traditional Chinese
medicinal plants in widespread non-exudative atopic eczema. Br J
Dermatol 1992; 126:179-84.

Sheehan M P, Rustin M H A, Atherton D J, Buckley C, Harris D J,
Brostoff J, et al. Efficacy of traditional Chinese herbal therapy in adult
atopic dermatitis. Lancet 1992; 340:13-7.

Sheehan M P, Atherton D J. One-year follow up of children
treated with Chinese medicinal herbs for atopic eczema. Br J Dermatol

51.

52.

53.

55.

56.

57.

58.

59.

60.

61.

62.

63.

65.

66.

1994; 30:488-93.

Sheehan M P, Stevens H, Ostlere L S, Atherton D J, Brostoff J, Rustin
M H. Follow-up of adult patients with atopic eczema treated with
Chinese herbal therapy for 1 year. Clin Exp Dermatol 1995; 20:136-40.

Harper J. Traditional Chinese medicine for eczema. Seemingly effec-
tive, but caution must prevail. BMJ 1994; 308:489-90.

LatchmanY, Whittle B, Rustin M, Atherton D J, Brostoff J. Theefficacy
of traditional Chinese herbal therapy in atopic eczema. Int Arch Allergy
Immunol 1994; 104:222-6.

. Latchman'Y, Bungy GA, Atherton D J, Rustin M H, Brostoff J. Efficacy

of traditional Chinese herbal therapy in vitro. A model system for atopic
eczema: inhibition of CD23 expression on blood monocytes. Br J
Dermatol 1995; 32:592-8.

LatchmanY, BanerjeeP, Poulter L W, Rustin M, Brostoff J. Association
of immunological changes with clinical efficacy in atopic eczema in
patients treated with traditional Chinese herbal therapy (Zemaphyte).
Int Arch Allergy Immunol 1996; 109:243-9.

Xu X J, Banerjee P, Rustin M H, Poulter L W. Modulation by Chinese
herbal therapy of immune mechanismsin the skin of patientswith atopic
eczema. Br J Dermatol 1997; 136:54-9.

LiSY,LingL H, TehB S, Seow W K, Thong Y H. Anti-inflammatory
and immunosuppressive properties of the bis-benzylisoquinolines: in
Vvitro comparisons of tetrandrine and berbamine. Int Jlmmunopharmacol
1989; 14:395-401.

Luo C N, Lin X, Wang L W. Study on immunosuppressive effects
of berbamine and its mechanism. Chin J Integrated Tradit West Med
1995; 15:217-9.

LuoCN, Lin X, LiWK, PuF, Wang L W, XieS S, et d. Effect of
berbamine on T-cell mediated immunity and the prevention of rejection
on skin transplants in mice. J Ethnopharmacol 1998; 59:211-5.

Li X W, Weir M R. Radix Tripterygium wilfordii—a Chinese herbal
medicine with potent immunosuppressive properties. Transplantation
1990; 50:82-6.

Tamaki T, Kawamura A, Komatsu Y, Kawamura H, Maruyama H,
Morota T. Phenolic nortriterpene demethyl zeylasteral: a new immuno-
suppressive component of Tripterygium wilfordii Hook f. Transplant
Proc 1996; 28:1379-80.

Yap H K, Zuo X J, Toyoda M, Okada Y, Ang SG, Lai Y H, et al.
Immunosuppressive effect of the hydrophobic extract of a Chinese herb
on rat lung alograft rejection. Transplant Proc 1998; 30:980-1.
Yap H K, LeeB W, Ang SG, Harrison L J, Lai Y J NgA S, et a.
Increased lymphocyte 1gG production in systemic lupus erythematosus
(SLE): suppression by the hydrophobic extract of a Chinese herbal
medicine J Am Soc Nephrol 1993; 4:692.

. YapHK, LeeBW, LyeW C, Ang SC, HarrisonL J,La Y H, et a:

Immunosuppressive action of a Chinese herba preparation (CM):
median effect analysis of its drug interactions. J Am Soc Nephrol
1993; 4:9210.

Kondo T, Marchevsky A, Jordan SC, Koerner SK, Matloff JM, Waters
P F. Vascular rgjection and graft eosinophilia in rat lung alografts. J
Surg Res 1991; 51:310-5.

KuoY C,SunCM, Tsai W J,0uJC, ChenW P, LinCY. Chineseherbs
as modulators of human mesangia cell proliferation: preliminary
studies. J Lab Clin Med 1998; 132:76-85.

Annals Academy of Medicine



