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Abstract

Current treatments for autoimmune uveitis involve
the use of corticosteroids topically, locally (including
subconjunctival, subtenon, orbital floor, and intraouclar
injection), and systemically to attenuate the T cell—
mediated response by impairing cell trafficking and
activation to the uvea and dampening cell response to
ocular antigens. However, long-term local injection of
corticosteroids may result in raised intraocular pressure,
cataracts, and glaucoma. Systemic use of steroids may
result in severe morbidity. Immunomodulatory agents
and biologics can circumvent some of these issues but
may result in other adverse effects. Herbal molecules
are potentially useful in treatment of autoimmune
uveitis. We review the literature about the pathogenesis
of autoimmune uveitis and the mechanisms, efficacy,
and safety of herbal molecules (curcumin, green tea,
triptolide, caffeic acid phenethyl ester, total glucosides
of peony, and Longdan Xiegan Tang) as a therapeutic
option or supplement for autoimmune uveitis.
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Introduction

Uveitis is the inflammation of the uvea that includes the
iris, ciliary body, and vascular choroid. The damage from
inflammation may extend to the sclera, vitreous, retina,

and optic nerve. Uveitis mainly affects individuals aged 20
to 50 years and results in 5% to 10% of visual impairment
worldwide, up to 25% of legal blindness cases in the
developing world, and 5% to 20% of such cases in developed
countries.

Uveitis is classified based on the predominant anatomic
site of inflammation (Table 1), clinical course (acute
[<3 months], chronic [>3 months], and recurrent), laterality,
etiology (infectious, non-infectious), and histopathological
grading (granulomatous, non-granulomatous).’>® These
classifications have implications on the epidemiology,
presentation, and management. Anterior uveitis is the most
common (particularly the idiopathic form), followed by
posterior uveitis, panuveitis, and intermediate uveitis.>”
Rarely, uveitis may occur secondary to drug treatment for
infections."

Autoimmune uveitis (AU) or non-infectious uveitis is caused
by a specific autoimmune response to retinal self-antigens or
is a part of systemic autoimmune syndrome." 25% to 30%
of uveitis cases are associated with a systemic autoimmune
or autoinflammatory disease such as seronegative
spondyloarthropathies (ankylosing spondylitis and psoriatic
spondylitis).>'? Uveitis occurs in 20% to 40% of ankylosing
spondylitis cases and 7% to 16% of psoriatic spondylitis
cases.>* Other systemic diseases with manifestation to
uveitis include sarcoidosis, juvenile idiopathic arthritis,
Behcet disease, and Vogt-Koyanagi-Harada disease.®!>1¢
Uveitis can also be caused by non-systemic diseases such
as birdshot choroidopathy'” or as a complication of Mooren
ulcer.”® In a Chinese population, idiopathic anterior uveitis,
Vogt-Koyanagi-Harada disease, and Behcet disease are the
most common etiologies for non-infectious uveitis.®!%%
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Table 1. The standardization of Uveitis Nomenclature Working Group classification for uveitis

Type of uveitis Major site of inflammation Subset

Anterior uveitis Anterior chamber Iritis (affecting the iris)
Iridocyclitis (affecting the iris and ciliary body)
Anterior cyclitis (affecting the ciliary body)

Intermediate uveitis Vitreous Hyalitis/vitritis (affecting the vitreous cavity and/or pars plana)
Pars planitis (affecting the pars plana [obicularis ciliaris])
Posterior cyclitis

Posterior uveitis Retina or choroid Retinitis (affecting the retina)
Choroiditis (affecting the choroid)
Retinochoroiditis/chorioretinitis (affecting the choroid and retina)
Neuroretinitis (affecting the optic disc)

Panuveitis Anterior chamber and vitreous and retina or choroid

Uveitis related to autoimmune disease is more common in
developed countries; 70% to 90% of sight-threatening uveitis
are reported to be non-infectious.>!3

Autoimmune uveitis in mouse models

The experimental AU mouse model is paramount in studying
the pathogenesis of AU and efficacy of novel treatments.!!?!
AU is induced by peripheral immunization through injection
of evolutionarily conserved retinal antigens such as retinal
soluble antigen, interphotoreceptor retinoid-binding protein
(IRBP), and immunogenic peptide fragments of IRBP such
as K2 (consisting of IRBP residues 201-216)** and peptide
161-180 (used in the B10.RIII mouse strain).” These antigens
are emulsified in complete Freund adjuvant (comprising
mineral oil and heat-killed mycobacterium tuberculosis).
Susceptibility to each antigen depends on the animal strain;
some strains require additional immune stimulation with
pertussis toxin.?*# Other methods of induction include
adoptive transfer of uveitogen-specific lymphocytes and
generation of transgenic mice that express IRBP-specific T
cell receptors that spontaneously develop AU. The severity of
AU can be assessed clinically (by fundoscopic examination)
and histopathologically (by flow cytometry to assess severity
and extent of inflammation, expression of cytokine and
chemokine, and distribution of immune cells).>*?” However,
these methods of assessment have shortcomings.?® Although
fundus examination can assess retinal lesions and disease
severity, it fails to determine cellular infiltration, retinal
thickness, and visual function. Non-invasive methods are
preferred so as to avoid disease progression secondary to
excision. Optical coherence tomography enables real-time
imaging of tissues in situ, revealing cellular infiltration,
retinal thickness, and retinal lesions while correlating with
fundus and histological grading. Electroretinography enables
non-invasive and quantitative assessment of visual function
and retinal response to light.

Pathogenesis of experimental autoimmune uveitis

A key player in pathogenesis of experimental AU is the
transcription factor nuclear factor kappa-light-chain-enhancer
of activated B cells (NF-»B), which regulates a multitude
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of genes that encode cytokines, chemokines, cell adhesion
molecules, and molecules regulating cell survival. NF-»B has
a complex role in initiation, propagation, and resolution of
inflammatory responses.? NF-»«B upregulates the expression
of the pro-inflammatory cytokine such as tumor necrosis factor
alpha (TNF-a), which is mainly produced by macrophages
and neutrophils. TNF-a plays a pivotal role in inflammation
and experimental AU leading to tissue destruction (mediated
by macrophages) and inducing pro-inflammatory cytokines
interleukin (IL)-1 and IL-6. TNF-a is highly expressed in
experimental AU models.***! NF-xB induces IL-12 and IL.-23
expression from antigen-presenting cells that are essential in
Th1 and Th17 polarization, respectively.”> TNF-a. is a potent
activator of NF-»B and promotes inflammation via a positive
feedback loop.* Neutralizing TNF-o activity dampens
interferon-gamma (IFN-y) production, macrophage activity,
and retention, as well as improves clinical and histological
scores in experimental AU models.*® Targeting TNF-a. is the
basis for successful immunomodulatory treatments for AU. In
patients with Behcet disease with uveitis, inhibition of TNF-a
using infliximab prevents Th17 differentiation and reduces
expression of pro-inflammatory cytokines IFN-vy, IL-6, and
IL-17 in ocular fluids.* Therefore, NF-xB, TNF-a, IFN-y,
and pro-inflammatory cytokines such as IL-1,IL-6,and IL-17
are useful indicators for the efficacy of novel treatments in
experimental AU models.

Th1 and Th17 cells are key to experimental AU models. The
Thl cells are induced by the cytokines IL-12 and IFN-y. When
activated, the Th1 cells produce both cytokines to orchestrate
a cell-mediated (typically phagocyte-dependent) immune
response.® Specifically, IL-12 signaling phosphoactivates the
STAT4 transcription factor that induces IFN-y production.*
Aberrant activation of Thl can lead to an autoimmune
response and induce experimental AU.”” However, IFN-y
has paradoxical effects on experimental AU induction
and disease course. In the long term, exposure to IFN-y
exacerbates inflammation and damages retinal cells through
potent activation of macrophages.®* In recent studies, the
paradigm has shifted to the Th17 cells in experimental AU
pathophysiology.

HKJOphthalmol & Vol.25 No.2



Medical treatments for autoimmune uveitis

AU s primarily treated with corticosteroids; the administration
route depends on the site of inflammation. Corticosteroids
dampen the immune response by acting on intracellular
glucocorticoid receptors to recruit deacetylases that
transcriptionally silence proinflammatory genes.”’ In early
disease stage, topical prednisolone acetate (1%) is usually used
for anterior uveitis and localized periocular steroid injection
(eg triamcinolone) for intermediate or posterior uveitis.'®
Adbverse effects include raised intraocular pressure, cataracts,
glaucoma, and ptosis secondary to repeated injections.*
In cases resistant to initial treatment, immunosuppressive
drugs such as methotrexate or cyclosporine are used. In
experimental AU models, cyclosporine has shown to block
calcineurin, which blocks the IL-2 signaling pathway to
inhibit T cell development and prevent T cell differentiation
into effector types.*? However, high-dose, long-term systemic
steroid use can lead to Cushing syndrome® and adverse effects
in almost all organ systems. Immunomodulatory agents and
biologics can circumvent some of these issues but may lead
to other adverse effects. Biologic therapies involving TNF-a
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inhibitors such as adalimumab® and infliximab* are viable
options.

Herbal treatments

Herbal compounds such as curcumin from turmeric (curcuma
longa) and green tea extract (camellia sinensis) have ability
to inhibit the disease process of AU. The effect of triptolide,
caffeic acid phenethyl ester, total glucosides of peony, and
Longdan Xiegan Tang on experimental AU has also been
investigated (Table 2).

Curcumin

Curcumin is extracted from Curcuma longa (turmeric)
and has been used for a wide array of purposes such as
cosmetics, food conditioning, and medicine. Curcumin
exhibits anti-inflammation and antioxidation properties by
reducing proinflammatory factors and oxidative stress against
ocular tissues. The mechanisms involve downregulating
transcription  factors and inflammatory mediators.*’
Curcumin possesses the capacity to eliminate oxidative
stress from reactive oxygen and nitrogen species and activate

Table 2. Beneficial and harmful effects, anti-inflammatory mechanisms, and effect on inflammatory cytokines of curcumin, green tea extract/
epigallocatechin gallate, triptolide, caffeic acid phenethyl ester, total glucosides of peony, and Longdan Xiegan Tang

epigallocat-
echin gallate

and histopathological ocular damage by
alleviating retinal-choroidal edema, retinal
vasodilation, and visual impairment

toxicity; contraindicated in
patients with renal failure or iron
deficiency anemia

Herbal Beneficial effects Harmful effects Anti-inflammatory Effect on
compound mechanisms inflammatory
cytokines
Curcumin Anti-inflammation, antioxidation; Gastric intolerance symptoms Downregulating NF-»B, Downregulating IL-1,
curcuminoids: short-term AU symptomatic (0.8% of cases), diarrhea, nausea, STAT proteins (eg, STAT-4), IL-2,1L-6,1L-12
improvement, long-term relapses rise in serum alkaline phosphatase eliminating reactive oxygen
prevention; curcumin capsule: reducing and lactic dehydrogenase, dose-  species and reactive nitrogen
the total number of patients with relapses independent toxic effects (eg, species, activating endogenous
and the number of episodes of relapses in headache, yellow stool) antioxidant defense (eg,
individual patients; most sensitive toward glutathione), and inhibiting
patients with autoimmune uveitis gelatinase B expression
Green tea Anti-inflammation and antioxidation, Well-tolerated in healthy Downregulating NF-»xB and Downregulating IL-1f3,
extract/ improvement in clinical manifestation populations, no hepato-/nephro- ~ 20S/26S proteasome complex, 1L-6,1L-12,IL-17A, IL-

increasing Treg populations,
and decreasing Th1 and Th17
populations

23, IFN-vy, and TNF-a;
upregulating IL-10

improvement by reducing inflammatory
infiltrate in anterior chamber and synechia
of uvea disorder; a faster recovery rate

B virus

Triptolide Improvement in histopathological score Not reported Downregulating Th1-mediated Downregulating IL-12,
(only before completion of T cell priming) inflammatory response, inhibiting IFN-y, and TNF-o
K2-mediated lymphocyte
proliferation (only before
completion of T cell priming)
Caffeic acid  Anti-inflammation, immunomodulation; High affinity for albumin leading Downregulating NF-zB, Downregulating IL-6,
phenethyl histopathological improvement by reducing  to herb-drug interactions inhibiting T cell proliferation TNF-a,, MIP-13, and
ester amount of focal linear lesion, severity of RANTES
vasculitis, retinal fold, and inflammatory
infiltrate; no detrimental effect on
hematopoiesis or liver and renal functions
Total Anti-inflammation, antioxidation, Not reported Downregulating MAPK, Downregulating IL-1f3,
glucosides immunomodulation, and analgesic; reducing CD4+, CD4+/CD8+, IL-6,IL-17A, TNF-a,,
of peony improvement in clinical score (fundus and IFN-vy, and increasing CD8+ MCP-1, and RANTES
examination) cells
Longdan Anti-inflammation, anti-allergy, and Increasing the risk of liver injury ~ Reducing CD4+/CD8+ cell ratio  Downregulating IL-
Xiegan Tang hepatoprotectant activities; histopathological in patients infected with hepatitis 17,IFN-y, and TNF-a;

upregulating IL-10
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endogenous antioxidant defense including glutathione *
Curcumin inhibits gelatinase B expression and thus reduces
angiogenesis in inflammation.?’

In a study of corticosteroid use adjunct with curcuminoids
(curcumin dietary supplement) for recurrent uveitis,®
122 patients with up to four relapses annually who had
been followed up for 2 years were recruited for a 1-year
observation. Curcuminoids was started once the patients
had a new relapse. 15 patients were excluded owing to
non-compliance. One patient developed gastric intolerance
symptoms. In the remaining 106 (61 male and 45 female)
patients who had relapses before intervention, only 19 had
relapses after taking curcuminoids, which is an 80% decrease
(p<0.001). 275 episodes of relapses were observed before
intervention, but only 36 episodes were observed at the end
of the intervention, which is an 87% decrease (p<0.001).
Patients with recurrent AU were the most benefited from the
intervention. Therefore, curcumin is considered a bioactive
well-tolerated non-toxic therapy.

In a study of 32 patients with chronic anterior uveitis, 18
received curcumin alone (n=18) and 14 who had a reaction
to paraphenylenediamine received curcumin in addition to
antitubercular treatment.* Curcumin capsules were given
three times a day and were followed up for 3 years. Outcome
measures were symptomatic improvement and recurrence
rate. After 2 weeks of intervention, 100% and 86% of patients
in the respective groups showed symptomatic improvement.
Over the 3-year follow-up, the recurrence rate was 55% and
36% in the respective groups. No patient developed any
adverse effects. These results suggest that curcumin is useful
in short-term symptom alleviation and long-term relapse
prevention.

Curcumin has shown positive treatment efficacy in anterior
segment eye diseases including conjunctivitis secondary to
immunological responses.®® However, in the perspective of
chemistry and pharmacy, curcumin is considered a pan-assay
interference compound and invalid metabolic panaceas,
thereby leading to false treatment efficacy.’’ In addition,
curcumin is not a good drug candidate owing to its poor
pharmacokinetics and limited bioavailability. Nonetheless,
curcumin has shown efficacy in clinical and in vivo studies
(non-placebo- and placebo-controlled).®®#3*  Therefore,
advancement in knowledge today should not overthrow
findings of previous curcumin studies.>

In a study of 25 patients with advanced pancreatic cancer
who received 8 g of oral curcumin daily until disease
progression, no treatment-related toxic effects were found
in 24 patients despite extensive toxic monitoring including
complete history taking, physical examination, blood tests
(complete blood count, renal and liver function test), and
diagnostic imaging.*® In a study of 38 healthy individuals
aged 40 to 60 years who received either 80 mg of curcumin
daily or placebo for 4 weeks, curcumin resulted in lowering
of plasma triglycerides and beta amyloid levels.** In contrast,
in a study of 15 patients with advanced colorectal cancer
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who received curcumin 0.45 g to 3.6 g daily up to 4 months,
two patients (who consumed 0.45 g and 0.9 g curcumin) had
diarrhea after 1 and 4 months of treatment, respectively.”® One
patient (who consumed 0.9 g curcumin) experienced nausea,
which resolved spontaneously. Four and three patients had
a rise in serum alkaline phosphatase level and serum lactate
dehydrogenase level, respectively. In a study of 24 healthy
individuals who received escalation doses of 500 to 12000 mg
curcumin, seven individuals experienced dose-independent
toxic effects such as headache and yellow stool.’® Therefore,
toxicity of curcumin should be further investigated.

Green tea

Green tea is isolated from Camellia sinensis; its three main
components namely caffeine, essential oils, and polyphenolic
compounds such as catechins have beneficial health effects.””
Green tea extract and its main component epigallocatechin
gallate (EGCG) have shown favorable results in laboratory
trials. EGCG alters naive CD4* T cell differentiation and
slows down Thl and Th17 differentiation and thus prevent
the induction of IL-6.%® Green tea extract has protective effect
on intraocular infectious inflammation.*

In a murine study to investigate the effect of green tea extract
and EGCG on intraocular autoimmune inflammation,”® mice
were randomly allocated into 12 groups, including different
dosages of green tea extract and EGCG, dexamethasone (as
positive control), and water (as negative control). Outcome
measures were retinal-choroidal thickness, major retinal
vessel diameter, and electroretinography amplitudes. Results
suggested that green tea extract, but not EGCG alone, could
be a potential anti-inflammatory agent against AU (Table 2).
Less significant changes in EGCG-alone treatments may
be because EGCG has poor pharmacokinetic properties or
other components of green tea extract may play a role. Green
tea extract and EGCG are likely to be well tolerated drugs
in healthy populations.* There were no steroid-induced
adverse effects such as hepatotoxicity or nephrotoxicity.
Nonetheless, the presence of aluminum in green tea should
be contraindicated in patients with renal failure, as a decrease
in aluminum excretion may cause neurological symptoms.”’
The high affinity of green tea catechins for iron should be
aware to prevent aggregation of symptoms in patients with
iron deficiency anemia. In addition, green tea contains
caffeine and may cause palpitations, which may be alleviated
by extracting only the essence of green tea.

Triptolide

Triptolide (TRD) is a major active ingredient of Tripterygium
wilfordii Hook F. It has shown lymphocyte proliferation
and lymphocyte reaction inhibition effects on suppressing
K2-induced experimental AU.®" Mice with experimental
AU were treated with phosphate buffer saline (control),
cyclosporine (positive control), TRD—whole period (from
days 0-28), or TRD—efferent period (from days 14-28) after
immunization. Outcome measures were histopathological
scoring of experimental AU, extent of lymphocyte
proliferation, Thl-type cytokine mRNA expression, and
percentage of apoptosis in CD4* T cells. Results showed
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that the histopathological score was similar between the
cyclosporine group and the TRD-whole period group.
Both groups were able to inhibit K2-mediated lymphocyte
proliferation and to decrease Thl-type cytokine mRNA
expression (IFN-y, IL-12p40, TNF-a). However, the TRD-
efferent period group developed AU. TRD has a cytotoxic
effect on tumor cells of hematological malignancies. The
percentage of apoptotic CD4* T cells between TRD-treated
and -untreated groups was similar. This excludes the possibility
of TRD-mediated cytotoxicity in which experimental AU is
eliminated through Thl cell apoptosis. Thus, TRD is only
effective when the treatment is given before T-cell priming; it
has a protective effect on experimental AU induction.

Caffeic acid phenethyl ester

A murine study investigated the effect of caffeic acid
phenethyl ester (CAPE), a phenolic compound extracted
from honeybee propolis, on AU.*> CAPE was reported
to have anti-inflammatory, and immunomodulatory
properties.®® The mechanism of CAPE was to specifically
inhibit NF-#xB activity by preventing its translocation into
the nucleus.** CAPE alleviated the severity of AU in mice.
Histological findings showed fewer focal linear lesions
and milder vasculitis when CAPE was administered. Also,
there was a reduction of retinal fold and less inflammatory
infiltrate on the retina of CAPE-treated mice, compared with
vehicle-treated mice. These results indicate that CAPE can
suppress the ocular inflammatory response and preserve
retinal structure in mice with AU. CAPE could reduce pro-
inflammatory molecules. Flow cytometry showed lower
levels of TNF-a, IL-6, and IFN-y in CAPE-treated mice,
compared with vehicle-treated mice. This is likely attributed
to CAPE’s effect on inhibiting the NF-«B pathway. CAPE-
treated mice showed a significant decrease in the expression
of MIP-1[3 and RANTES. MIP-1§ is a potent chemoattractant
of macrophages and T lymphocytes. RANTES aggravates the
progression of endogenous posterior uveitis. IFN-y can work
synergistically with TNF-a to increase RANTES production
by retinal pigment epithelial cells.®> CAPE is incapable of
suppressing T-cell proliferation. IRBP-specific T cells in the
spleens and lymph nodes were evaluated; the proliferation
rate of CD4" was similar between CAPE-treated and vehicle-
treated groups. In terms of pharmacokinetics, CAPE has a
strong ability to bind to human serum albumin by static
quenching.® The CAPE-albumin complex can be a reservoir
that can prolong its half-life and enhance bioavailability.
However, this poses a risk of herb-drug interactions if
the patient is taking other drugs that have high affinity for
albumin, and the concentration of CAPE and other drugs
will be unpredictable. The CAPE delivery system showed
no sign of toxicity.”” CAPE has no detrimental effect on
hematopoiesis or liver and renal function. Hence, CAPE is a
non-toxic copolymer.

Total glucosides of peony

A murine experiment investigated the effects of total
glucosides of peony (TGP), which is extracted from the roots
of Paeonia lactiflora Pall, on suppressing experimental AU .
TGP showed anti-inflammatory and immunomodulatory
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effects. Nine female C75BL/6 mice with or without
experimental AU were randomly allocated into three groups:
sham (no AU and no treatment), control (AU and saline
treatment), and TGP (AU and TGP treatment). Outcome
measures were clinical scoring of the fundus image,
measurement of the concentration of inflammatory markers,
flow cytometry, and western blot. Fundus measurements on
days 14, 21, and 28 revealed a higher score in the control
than TGP group. This indicates the ability of TGP in
suppressing experimental AU—-associated inflammation. The
concentrations of proinflammatory cytokines (IL-1f3, IL-6,
TNF-a), chemokines (MCP-1,RANTES), and Th17 cytokine
IL-17A decreased in the intraocular fluid of the TGP group.
Flow cytometry showed that TGP suppressed CD4+ and
IFN-y populations while increasing CD8+ populations. This
finding is in line with other molecular studies that show that a
decrease in Th1 cells alleviates symptoms of AU. Western blot
analysis revealed a significant decrease in phosphorylation
of p38, extracellular-activated kinase, and c-Jun-N-terminal
kinase. This indicates the anti-inflammatory effect of TGP
by suppressing the MAPK signaling pathway. Thus, TGP
has remarkable results on autoimmune diseases such as
rheumatoid arthritis. However, the finding of inhibition of
both Th1 and Th2 cell function in suppressing AU contradicts
with the traditional mechanism that only Th1 and Th17 cause
intraocular inflammation.

Longdan Xiegan Tang

Longdan Xiegan Tang (LXT) is a mixture of 10 herbal
extracts including Radix Gentianae, Radix Scutellariae,
Fructus Gardeniae, Rhizoma Alismatis, Caulis Clematidis
Armandii, Semen Plantaginis, Radix Angelicae Sinensis,
Radix Rehmanniae, Radix Bupleuri, and Radix Glycyrrhizae.
LXT has anti-inflammatory, anti-allergy, and hepatoprotectant
activities. In a study of the effect of LXT on treating rats
with experimental AU,” rats were divided into three
groups: normal control (that received sterilized distilled
water), experimental AU (via injection of IRBP1177-1191
emulsion), and LXT treatment (oral gavage of 200 mg/kg/
day). LXT showed a high efficacy of alleviating symptoms of
AU. LXT significantly reduced the inflammatory response of
the anterior segment. Retinal camera and histological findings
showed less severe fibrin exudate and obscured pupils after
LXT treatment. Red reflex was detected in the LXT group
but not in the experimental AU group. The LXT group had
decreased inflammatory infiltration and fibrin exudation in
anterior chamber, reduced synechia of the iris and ciliary
body structure disorder, mild-to-moderate inflammation
of the retina, and photoreceptor outer segment damage
or lesions extending to the outer nuclear layer. The LXT
group recovered at a faster rate than the experimental AU,
particularly from days 14 to 18. Flow cytometry showed that
the ratio of CD4*/CD8"* in lymph nodes and spleen reduced on
days 12 and 16. This indicates a reduced immune response.
However, there was no significant difference in CD4* and
CDS8" levels on days 12 and 16. Peak levels of IFN-vy, IL-17,
and TNF-a pro-inflammatory cytokines were lower in the
LXT group than the experimental AU group, particularly on
days 8,12, and 16. For IL-10, an anti-inflammatory cytokine,
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was markedly elevated on days 12, 16, and 20. This indicates
that LXT can suppress the inflammatory response by
altering the production of different cytokines. In terms of
safety, LXT contains Radix bupleuri that increases the risk
of liver injury in patients infected with hepatitis B virus.™
The harmful effect of LXT is correlated with the cumulative
dose of Radix bupleuri. Bupleurum might be a source of
hepatotoxicity.

Conclusion

Curcumin has potentials for treating AU. It improves
symptoms and minimize relapses of AU. Green tea extract and
EGCG have positive results in mice by reducing both clinical
and histopathological scores and suppressing the relevant
autoimmune T cell responses. They have anti-inflammatory
activity and candampen Th1 and Th17 responses. Nonetheless,
patients at risk of iron deficiency anemia or renal failure are
contraindicated. TRD, CAPE, TGP, and LXT may improve
experimental AU by reducing inflammatory cytokine levels
and minimizing clinical scores. TRD is effective only at the
time of disease induction and therefore may not achieve
similar efficacy in humans. AU is a complex disease with
numerous underlying systemic pathologies. Exploring the
potentials for a synergistic relationship between herbal drugs
and current medical treatments may reduce the adverse
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