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Abstract

Interactions between immunosuppressive drugs (other than
calcineurin inhibitors) and herbs are reviewed. The benefits of
combining corticosteroids with Salvia miltiorrhiza (Chinese
sage), Allium sativum (garlic), Allium cepa (onion), Panax no-
toginseng (sanchi ginseng), Tripterygium wilfordii (thunder duke
vine),* and Zingiber officinale (ginger) are discussed. The impact
of Citrus x paradisi (grapefruit), Hypericum perforatum (St.
John’s wort), Glycyrrhiza glabra, and G. uralensis (licorice) on
corticosteroid pharmacokinetics is reviewed. Interactions of Ni-
gella sativa (black cumin), Paeonia lactiflora (white peony) root
without bark, thunder duke vine, licorice, and glycyrrhizin with
methotrexate (used in immunosuppressive doses, compared to
chemotherapeutic doses), positive and negative, are discussed.

Little research is available on interactions with azathioprine,
6-mercaptopurine, sirolimus, cyclophosphamide, and myco-
phenolate with herbs, but the studies that exist are reviewed,
including those on Artemisia absinthium (wormwood), thunder
duke vine, St. John’s wort, silymarin, glycyrrhizin, Astragalus
membranaceus (astragalus), and the Chinese herbal formula
Qing Re Huo Xue Tang.

Introduction

Immunosuppressive drugs make organ transplantation pos-
sible and are also used to treat many patients with autoim-
mune diseases. While these agents offer great benefits, there

*Although this herb is frequently called “thunder god vine,” this is a
mistranslation, which was confirmed by Dan Bensky, DO (an expert
translator and author of one of the most widely used and revered Eng-
lish-language Chinese herbal materia medicas), in a personal com-
munication. While almost all Western literature uses this common
name, the current authors believe that it is important to start using a
more-correct translation rather than perpetuating what is clearly an
error that is being unknowingly propagated.

is a high risk of serious adverse effects when the drugs are
used, and they rarely effect cures. The previous article on
this topic reviewed the interactions—positive and negative—
between herbs and the commonly used calcineurin-inhibiting
immunosuppressive drugs cyclosporine and tacrolimus.! The
current article focuses on other immunosuppressive medica-
tions, all of which have received less research attention than
the calcineurin inhibitors in terms of interactions with herbs.

Corticosteroids: Pharmacodynamic Interactions

Numerous herbs have been investigated in human clinical
trials to determine if they can boost the efficacy of corticoster-
oids. Unlike other immunosuppressive drugs, corticosteroids
are used to treat many other inflammatory disorders.

Salvionolic acid B is a complex molecule isolated from
Salvia miltiorrhiza (Chinese sage, dan shén). In a clinical
trial, 42 Chinese subjects with oral submucous fibrosis, a pre-
cancerous condition associated with betel-nut chewing, were
randomized to receive either 2 mg of triamcinolone or 4 mg
of salvianolic acid B or the two combined by intralesional
injection (after an application of a topical anesthetic) once
weekly for 20 weeks.2 All participants were asked to stop
chewing betel-nuts, stop smoking, avoid ethanol, and stretch
their mouths for 15 minutes three times daily. The combina-
tion of salvianolic acid B and triamcinolone improved mouth
opening and relieved burning sensations significantly better
than either agent alone.

There is also some evidence that an injectable extract of Chi-
nese sage is safe and may improve nephroprotective effects of
corticosteroids in children with primary nephrotic syndrome:.3
Details of this Chinese-language study are not available, but
the outcomes were only serum markers of kidney damage, and
the researchers did not assess long-term clinical outcomes that
are of greater importance to patients. Nevertheless, it appears
that, despite its immunologic effects, Chinese sage may be -
safe to use with corticosteroids.
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Alopecia areata is an autoimmune disease causing hair
loss. In a double-blinded trial in 40 Iranian patients with
alopecia areata, all were treated with betamethasone 0.1%
and randomly assigned to additionally use either a 5% gel
of Allium sativum (garlic; the gel preparation was stated to
be “ odorless”) or a matching placebo.* Adding garlic to the
steroid resulted in significantly better clinical results (more
hair regrowth) than what was produced by the steroid with
the placebo.

Patients (N = 27) with hypertrophic scars or keloids were
all treated with intralesional injections of 40 mg/mL of tri-
amcinolone once per month for 4 months. Fourteen of these
patients were randomly assigned to also receive concomitant
injections with an extract of 10% Allium cepa (onion), 50 U/g
of heparin, and 1% allantoin.> Treatment allocation was not
concealed; thus, the study was not blinded. The combination
therapy resulted in significantly better outcomes in terms of
reducing pain, itching, and elevation, compared to the effect
of the steroids alone, with no differences noted in erythema
and induration. There were no adverse effects associated with
either treatment.

A group of 84 patients with rheumatoid arthritis (RA) all
treated with diclofenac, leflunomide, and prednisone were ran-
domized to this treatment alone or with the addition of a total
saponin extract of the immunomodulating Panax notoginseng
(sanchi ginseng) root.® The trial lasted 28 days. Symptoms
were reduced in both groups of patients, compared to baseline,
but the reductions were significantly greater in the sanchi gin-
seng saponin group, compared to the drug-only group. Platelet
count, and serum ceruloplasmin, al-acid glycoprotein, and
C-reactive protein (CRP) levels fell significantly more in the
saponin group compared to the drug-only group.

In the article in the previous issue of this journal,! Triptery-
gium wilfordii (thunder duke vine) was discussed more ex-
tensively, as a well-characterized immunosuppressive herbal
medicine.* This herb should be used with great caution as it
can have very serious adverse effects, including hepatotoxic-
ity, myelosuppression, and infertility.

ALTERNATIVE AND COMPLEMENTARY THERAPIES e FEBRUARY 2014

In a trial of 68 patients with myasthenia gravis all taking
prednisone, half were randomly assigned to also receive an ex-
tract of the root of thunder duke vine. However, details of the
dose, duration of the trial, and additional parameters were not
available in English in this Chinese-language article.” Reduc-
tions of symptoms and decreases in serum IL-6 and peripheral
B-lymphocyte levels were superior in the herb with predni-
sone group, compared to the prednisone-only group. Adverse
effects were not reported.

In a trial of 121 American patients with RA, 28% of whom
were taking prednisone, researchers randomized the patients to
also take 180 mg daily of a thunder duke vine ethanol/ethyl ac-
etate extract standardized to triptolide and tripdiolide content
or to take 2 g of sulfasalazine daily.? Blinding was not clearly
described, but, apparently, the study was at least single blind-
ed. After 24 weeks, a significantly greater number of patients
taking thunder duke vine extract achieved a 20%, 50%, or 70%
reduction in their symptom scores, compared to the patients in
the sulfasalazine group. A significantly greater number of the
patients taking sulfasalazine withdrew from the study because
of adverse effects, compared to the patients who were taking
thunder duke vine. There was a nonsignificant trend toward
greater reduction of radiographically noted progression in the
thunder duke vine group, compared to the drug group.

Corticosteroids are also used for patients with general an-
esthetic- and chemotherapy-induced nausea and vomiting.
Although these potent drugs are often effective, sometimes
they do not work, even when they are combined with potent
serotonin-receptor antagonist antiemetic drugs. In a double-
blinded trial, 120 Turkish patients undergoing thyroidectomy
(and thus receiving general anesthesia with its attendant risk
of emesis) all received 10 mg of diazepam and intravenous
dexamethasone and were randomized to receive either 500
mg of Zingiber officinale (ginger) 1 hour before surgery or
placebo.” There was no difference between the groups in
rates of nausea and vomiting. While it is possible that ginger
simply does not work in this context, it is also possible that
the dose used was insufficient.

| Table 1. Preclinical Studies on Herbs for Reducing Hepatotoxicity of Azathioprine

| Herb or constituent

Model Reference

| Ficus hispida (fig) leaf extract

Rats a

Glycyrrhiza uralensis (Chinese licorice) root aqueous extract

Human & rat hepatocytes b

Glycyrrhizin Human & rat hepatocytes b
Hibiscus sabdariffa (hibiscus, karkade) flower aqueous extract Rats ¢
Rosmarinus officinalis (rosemary) leaf aqueous extract Rats ¢
| Salvia miltiorrhiza (Chinese sage, dan shén) root aqueous extract Rats g
Salvia officinalis (sage) leaf aqueous extract Rats s

onalize the cytoprotective potential of Ficus hispida Linn. Toxicol Mech Methods
R
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In an open trial of 100 Iranian women with advanced breast
cancer receiving docetaxel, epirubicin, and cyclophosphamide
chemotherapy (associated with a high risk of nausea and vomit-
ing), all received granisetron and dexamethasone, with or without
500 mg ginger added, t.i.d.!? The groups were randomized as to
whether or not they received the added ginger, but treatment was
not blinded and the comparison group received drug therapy alone
without a placebo. During the 624 hours after chemotherapy was
given, the ginger + drugs group had significantly less nausea and
vomiting than the drugs-alone group. There was no difference be-
tween the groups prior to 6 hours and after 24 hours.

In a double-blinded trial of 60 East Indian children with
sarcoma undergoing cisplatin and doxorubicin chemother-
apy, all were treated with ondansetron and dexamethasone
and then randomly assigned to receive ginger or placebo.!! In

Preliminary evidence suggests

there may be benefits to adding

ginger to drugs for controlling
chemotherapy emesis.

children weighing 20-40 kg (4488 Ibs), the ginger dose was
333 mg t.i.d. of ginger powder. In children weighing 41-60 kg
(89-132 Ibs), the ginger dose was 800 mg t.i.d. Acute and de-
layed nausea and vomiting were significantly reduced in the
drugs + ginger group, compared to the drugs + placebo group.
This preliminary evidence suggests there may be benefits
to adding ginger to these drugs for controlling chemotherapy
emesis but also that more research is needed (particularly more
rigorously controlled trials) to determine the optimal dose and
extraction of ginger. It is notable that, in the three trials on
ginger with corticosteroids and other drugs for nausea and
vomiting, there was no sign of interference with the drugs in
question or any of the chemotherapy drugs being used.

Corticosteroids: Pharmacokinetic Interactions

Budesonide is a corticosteroid normally used for treating
gut or lung inflammatory diseases (such as ulcerative colitis
or asthma) because the drug is not well-absorbed, thus re-
ducing its potential adverse affects. Budesonide absorption
is, in part, limited by gut cytochrome P450 3A4 (CYP3A4)
in the gut, breaking it down before it passes into the portal
blood. Grapefruit juice, containing multiple constituents,
including furanocoumarins, that inhibit gut P450CYP3A4,
in a dose of 200 mL t.i.d. for 4 days doubled absorption
of budesonide in 8 healthy men in one trial.!> Therefore,
grapefruit juice should not be combined with budesonide
to avoid causing systemic adverse effects that would result
from overabsorption of the drug.
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Methylprednisone is a potent corticosteroid that is also a
CYP3A4 substrate. It is used systematically. A single dose
of 200 mL of grapefruit juice modestly increased absorp-
tion of methylprednisone in 10 healthy adults, compared to
water. The increase was not enough to be clinically relevant
for most people, but the researchers pointed out that highly
sensitive patients might experience increased activity and
toxicity if they combined grapefruit juice and methylpred-
nisone.!3 This also suggests that grapefruit juice might be
used intentionally to allow use of lower doses of methyl-
prednisone without compromising the drug’s efficacy. The
pharmacokinetics of two related drugs, prednisone and
prednisolone, were not affected by grapefruit in one study
of 12 patients with kidney transplants.!4

Hypericum perforatum (St. John’s wort) contains hyperforin
that can ultimately induce intestinal CYP3A4 and P-glycopro-
tein (P-gp), which can greatly reduce absorption of medica-
tions that are substrates for these molecules. In a group of 8
healthy men who took a St. John’s wort extract for 1 month,
there was no interference with prednisone or prednisolone af-
ter single doses of these drugs.!’

Glycyrrhiza glabra (licorice) and G. uralensis (Chinese lico-
rice, gan cio) are the main sources of glycyrrhizin, a glycoside
containing the triterpenoid glycyrrhetinic acid, which inhibits
11B-hydroxysteroid dehydrogenase (11HSD). This enzyme is
critical to deactivation of most corticosteroids. 11BHSD type 1
occurs in the liver and adipose tissue; this substance is respon-
sible for inactivating most exogenous steroids, while 11BHSD
type 2 occurs in the kidney and acts primarily to prevent en-
dogenous cortisol from acting like a mineralocorticoid. It has
been shown that taking licorice with prednisolone increases
systemic exposure to this drug in humans.




It is therefore important that corticosteroid doses be de-
creased when a patient is taking licorice, or that this combina-
tion be avoided. This usually might be an argument for inten-
tionally combining the two to achieve a dose-sparing effect.
However, given that steroids are inexpensive and the current
authors presently cannot determine safely the right combina-
tion dose, it is best to simply avoid the combination.

Methotrexate

Methotrexate is a dihydrofolate-reductase inhibitor used in
low doses as an immunosuppressive drug and in much higher
doses as a chemotherapy agent. This discussion focuses solely
on the former use, and nothing indicated here should be au-
tomatically considered applicable when the drug is used for
chemotherapy. Though not botanical, ongoing folate supple-
mentation has been shown to alleviate the gastrointestinal (GI)
upset caused by low-dose methotrexate, and it is standard pro-
cedure to combine folinic acid with this drug as a result.!”

A group of 40 Egyptian women with RA were all treated
with diclofenac, methotrexate, and hydroxychloroquine plus
placebo for 30 days, followed by Nigella sativa (black cumin)
for 30 days.!® Symptoms were reduced significantly during
the black cumin phase, compared to the placebo phase. Black
cumin has many other beneficial properties besides being im-
mune- and inflammation-modulating, as the current authors
have noted in a previous article.!”

An ethanol extract of Paeonia lactiflora (white peony,
bdi shdo) root without bark, described as a “total glucoside
extract,” was studied as an adjunct to 1.8 g of methotrex-
ate daily in 260 Chinese patients with RA.2 Patients were
randomly assigned to this combination or methotrexate plus
sulfasalazine for 24 weeks. Doses of the herbal extract given
are unknown, as the full text of the original article is avail-
able only in Chinese. Symptomatic reduction was faster
and, in several parameters, better, while adverse effects
were significantly lower in the peony + methotrexate group,
compared to the control group. A similar trial in 61 Chinese
patients with RA comparing methotrexate alone to metho-
trexate plus this same white peony extract over 12 weeks led
to similar conclusions.?!

In one randomized clinical trial involving 70 Chinese pa-
tients with RA, 10 mg t.i.d. of a thunder duke vine polygly-
coside extract with 7.5 mg of methotrexate weekly was com-
pared to 15 mg of methotrexate weekly.?? Severity of signs
and symptoms, erythrocyte sedimentation rate (ESR, a marker
of inflammation), and rheumatoid factor titer all fell signifi-
cantly more in the thunder duke vine + methotrexate group,
compared to what occurred in the control group. The number
of patients achieving “markedly effective” results did not dif-
fer between the groups. There were significantly more adverse
reactions in the higher-dose methotrexate group, compared to
the thunder duke vine + lower-dose methotrexate group.

In an open trial, a combination of 20 mg b.i.d—t.i.d. of a
chloroform/methanol extract of thunder duke vine roots and
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10-12.5 mg weekly of methotrexate was given to 166 Chinese
patients with RA.23 These patients were followed for 1 year.
Tender and swollen joint and morning stiffness counts as well
as the overall symptom count (the DAS28) all showed signifi-
cant improvement by 3 months, which continued to 12 months,
compared to baseline. ESR and CRP levels fell significantly.
Most adverse effects were mild, but 16 of 22 premenopausal
women in the study developed irregular menses. Ultimately,
10 patients withdrew from the study because of adverse ef-
fects, and 8 because of a perceived lack of efficacy.

Patients taking thunder duke vine extracts should be moni-
tored monthly for serum transaminases, creatinine, and com-
plete blood counts. These patients should be warned that

Glycyrrhizin significantly decreased
adverse effects of chemotherapy in
patients with breast cancer.

they can become infertile (both men and women), some-
times irreversibly, while taking the medicine. Frequency of
testing can drop to every 3 months once the patients have 3
months of normal results in a row, until and unless the pa-
tients develop symptoms suggesting that problems have oc-
curred. However, to put the toxicity of thunder duke vine in
perspective, a retrospective analysis of 864 Chinese patients
with RA was undertaken.2* At reasonable doses, 14% of fe-
male patients taking thunder duke vine extracts developed
menstrual irregularities, compared to 32% of patients taking
methotrexate who developed severe GI upset, 39% of those
taking sulfasalazine who developed severe GI upset, 21% of
those taking penicillamine who developed a rash, and 20%
of those taking hydroxychloroquine who developed blurred
vision. Thus, thunder duke vine is less toxic than currently
accepted disease-modifying antirheumatic drugs.

Chinese licorice and glycyrrhizin have been reported to
increase absorption of methotrexate significantly in rats.?
The mechanism of this interaction was not determined. This
suggests that licorice and/or glycyrrhizin might be able to be
used as a dose-sparing agent with methotrexate. At least one
proof-of-concept study supports this idea—rats with autoim-
mune arthritis fed a product made of methotrexate emulsified
with phospholipid nanoparticles stabilized with glycyrrhizin
had better effects than when fed free methotrexate.?6

While no human studies could be located on the interaction
of licorice and low-dose methotrexate, one clinical trial inves-
tigated the effect of i.v. glycyrrhizin on high-dose methotrex-
ate as part of combination chemotherapy in 137 Japanese pa-
tients with breast cancer.?’ The researchers found no increase
in absorption of methotrexate but did find that glycyrrhizin
significantly decreased adverse effects of the chemotherapy,
compared to no additional treatment. While there might be a
difference between low- and high-dose methotrexate pharma-
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cokinetics, this research suggests that it is at least safe to com-
bine licorice with low-dose methotrexate, despite the results
found in the rodent research.

Azathioprine and 6-Mercaptopurine

Azathioprine is a prodrug form of 6-mercaptopurine, and
thus both act as purine-synthesis inhibitors and are widely used
as immunosuppressive agents. Myelosuppression and hepato-
toxicity are fairly common, and diabetes mellitus and acute
pancreatitis can also occur, albeit more rarely. There are very
few reports of natural products combined with these drugs in
the literature.

Because azathioprine’s hepatotoxicity is directly related to
oxidative damage,?® antioxidants should offset this problem,
which has proven to be true in preclinical reports. See Table
1 for antioxidant herbs reported to offset the hepatotoxicity
of azathioprine.

In one double-blinded trial, 40 German patients with Crohn’s
disease, 14 of whom were taking azathioprine and 6 of whom
were taking methotrexate, were randomized to take either
500 mg t.i.d. of standardized extract of Artemisia absinthium
(wormwood) leaf or a placebo for 10 weeks.2? There were no
adverse interactions with azathioprine. Ninety percent of the
participants randomized to wormwood were able to taper off
the corticosteroids safely, and 65% of the wormwood group
became completely asymptomatic. No patients who were given
the placebo became asymptomatic, and 80% had to take ste-
roids again after tapering them off.

Researchers who conducted a rat study reported that a com-
bination of azathioprine and thunder duke vine aggravated the
animals’ pulmonary fibrosis.?? These two agents should not
be combined in human patients with this condition until more
research is done clarifying whether or not this reaction to the
combination of the agents occurs in humans.

Two patients who had heart transplants and simultaneously
took St. John’s wort had significant interference with their cy-
closporine (acute rejection of the transplants) but this problem
was not caused by any interaction of the herb with azathioprine
immunosuppressive drugs.3! This highly preliminary evidence
suggests that St. John’s wort should be safe with azathioprine,
which makes sense as this drug is not known to be a substrate
for CYP3A4 or P-gp.

Other Inmunosuppressive Drugs

There is a relative dearth of information about other im-
munosuppressive drugs’ interactions with herbs. Sirolimus,
despite the similarity of its name to tacrolimus, works by a
completely different mechanism; attaching to FK-binding pro-
tein 12 and inhibiting the mammalian target of rapamycin (the
other name for this drug) type 1. Cyclophosphamide is an al-
kylating agent also used as chemotherapy for treating cancer.
Mycophenolate is a guanosine-synthesis inhibitor.
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In a study of 36 Chinese patients, who received kidney
transplants, with proteinuria caused by sirolimus, the pa-
tients were randomized to receive either 80 mg b.i.d. of the
angiotensin-receptor blocker drug valsartan or 10 mg daily
of a thunder duke vine extract delivering triptolide.?? All
patients were also taking corticosteroids and mycopheno-
late. After 12 months, 95% of the patients who were tak-
ing thunder duke vine had a decline in proteinuria versus
87% of those who were taken valsartan; 20 of 21 who were
taking the thunder duke vine ultimately had their protei-
nuria cleared completely (no patients on valsartan were
completely normalized). Adverse effects were higher in the
valsartan group, particularly hyperkalemia.

Among 112 Chinese patients who received kidney trans-
plants, concomitant intake of silymarin or glycyrrhizin
(doses not stated) was associated with approximately 33%
decreased absorption of sirolimus.3? The herbal extracts
were being given to reduce the hepatotoxicity caused by the
patients’ immunosuppressive drug regimens. There were

In patients who had kidney
transplants, thunder duke vine
extract reduced or eliminated
sirolimus-induced proteinuria.

no obvious adverse effects from this interaction, but it is
entirely possible that these agents could impair efficacy of
sirolimus; thus they should not be used concomitantly with
this medication.

Forty-three Chinese patients with systemic lupus erythe-
matosus, who had lupus nephritis treated with i.v. cyclophos-
phamide, were randomized to either an additional high-dose
infusion of Astragalus membranaceus (astragalus, hudng qi)
extract (20 mL daily) for 12 days per month for 3 months.>*
Clinical symptom scores for proteinuria decreased significant-
ly more in the cyclophosphamide + astragalus group, com-
pared to the group who received the drug alone. There were
also significantly more infections in the cyclophosphamide-
only group compared to the drug + astragalus group.

This directly contradicts a prior rat study suggesting that as-
tragalus injection could increase rejection of transplants under
cyclophosphamide immunosuppression.’> Other rodent re-
search suggested that oral astragalus could decrease the nega-
tive effects of cyclophosphamide on male fertility.36

In another study, 32 Chinese patients with autoimmune
crescentic glomerulonephritis, all taking corticosteroids along
with cyclophosphamide or mycophenolate, were randomized
to take Qing Re Huo Xue herbal decoction once per day or no
additional treatment for 3 months.3” This formula contained
30 g of Oldenlandia diffusa = Hedyotis diffusa (hedyotis, shé
shé cdo) herb, 30 g of Lonicera japonica (Japanese honey-
suckle, jin yin hud) stem, 30 g of Viola spp. (Chinese violet,




di ding) herb, 15 g of Paeonia lactiflora (red peony, chi shdo)
root with bark, 15 g of Rehmannia glutinosa (rehmannia, di
hudng) root, 15 g of Polygonatum sibiricum (solomonseal,
hudng jing) rhizome, 30 g of Codonopsis pilosula (codonop-
sis, dang shén) root, 30 g of Chinese sage root, 12 g of Rhe-
um palmatum (thubarb, da hudng) cooked root, and 12 g of
Agastache rugosa (Korean mint, suo xiang) herb. Renal func-
tion improved significantly more in the drugs + herbs group,
compared to the drugs-alone group. Corticosteroid doses were
significantly lower in the drugs + herbs group, compared to the
drugs-alone group.

Conclusion

Numerous herbs with immune effects have been studied
in combination with a range of immunosuppressive drugs.
These combinations have largely been shown to be ben-
eficial (increasing efficacy, decreasing toxicity, or both),
although a few have been shown to interfere or increase
toxicity. More research is needed but, given the high toxici-
ties (and, at times, high costs) of these sometimes essential
drugs, these combinations have a good probability of being
highly useful. ||

References

1. Yarnell E, Abascal K. Herbs and immunosuppressive drugs: Calcineurin
inhibitors. Altern Complement Ther 2013;19:315-322.

2. Jiang XW, Zhang Y, Yang SK, et al. Efficacy of salvianolic acid B combined
with triamcinolone acetonide in the treatment of oral submucous fibrosis. Oral
Surg Oral Med Oral Pathol Oral Radiol 2013;115:339-344.

3. Bao HY, Yu HL, Wang L. Study on effect of Salvia injection in treating pri-
mary nephrotic syndrome and on endothelin and serum interleukin-2 receptor in
children [in Chinese]. Zhongguo Zhong Xi Yi Jie He Za Zhi 2002;22:28-29.

4. Hajheydari Z, Jamshidi M, Akbari J, Mohammadpour R. Combination of
topical garlic gel and betamethasone valerate cream in the treatment of local-
ized alopecia areata: A double-blind randomized controlled study. Indian J
Dermatol Venereol Leprol 2007;73:29-32.

5.Koc E, Arca E, Surucu B, Kurumlu Z. An open, randomized, controlled, com-
parative study of the combined effect of intralesional triamcinolone acetonide
and onion extract gel and intralesional triamcinolone acetonide alone in the treat-
ment of hypertrophic scars and keloids. Dermatol Surg 2008;34:1507-1514.

6. Zhang JH, Wang JP, Wang HJ. Clinical study on effect of total Panax no-
toginseng saponins on immune related inner environment imbalance in rheu-
matoid arthritis patients [in Chinese]. Zhongguo Zhong Xi Yi Jie He Za Zhi
2007;27:589-592.

7. Li ZX, Tan H, Xiong XJ. Clinical effect of Tripterygiitotorum combined
with prednisone and its effect on serum IL-6 level in treating patients with
myasthenia gravis [in Chinese]. Zhongguo Zhong Xi Yi Jie He Za Zhi 2002;
22:175-177.

8. Goldbach-Mansky R, Wilson M, Fleischmann R, et al. Comparison of Trip-
terygium wilfordii Hook F versus sulfasalazine in the treatment of rheumatoid
arthritis. Ann Intern Med 2009;151:229-240.

9. Tavlan A, Tuncer S, Erol A, et al. Prevention of postoperative nausea and
vomiting after thyroidectomy: Combined antiemetic treatment with dexam-
cthasone and ginger versus dexamethasone alone. Clin Drug Investig 2006;
26:209-214.

ALTERNATIVE AND COMPLEMENTARY THERAPIES © FEBRUARY 2014

10. Panahi Y, Saadat A, Sahebkar A, et al. Effect of ginger on acute and de-
layed chemotherapy-induced nausea and vomiting: A pilot, randomized, open-
label clinical trial. Integr Cancer Ther 2012;11:204-211.

11. Pillai AK, Sharma KK, Gupta YK, Bakhshi S. Anti-emetic effect of gin-
ger powder versus placebo as an add-on therapy in children and young adults
receiving high emetogenic chemotherapy. Pediatr Blood Cancer 2011;56:
234-238.

12. Seidegard J, Randvall G, Nyberg L, Borgé O. Grapefruit juice interaction
with oral budesonide: Equal effect on immediate-release and delayed-release
formulations. Pharmazie 2009;64:461—465.

13. Varis T, Kivistd KT, Neuvonen PJ. Grapefruit juice can increase the plas-
ma concentrations of oral methylprednisolone. Eur J Clin Pharmacol 2000;56
(6-7):489-493.

14. Hollander AA, van Rooij J, Lentjes GW, et al. The effect of grapefruit
juice on cyclosporine and prednisone metabolism in transplant patients. Clin
Pharmacol Ther 1995;57:318-324.

15. Bell EC, Ravis WR, Chan HM, Lin YJ. Lack of pharmacokinetic interac-
tion between St. John’s wort and prednisone. Ann Pharmacother 2007;41:
1819-1824.

16. Chen MF, Shimada F, Kato H, et al. Effect of glycyrrhizin on the pharma-
cokinetics of prednisolone following low dosage of prednisolone hemisuc-
cinate. Endocrinol Jpn 1990;37:331-341.

17. Pincus T. Folic and folinic acid supplementation reduces methotrexate gas-
trointestinal side effects in rheumatoid arthritis. Clin Exp Rheumatol 1998;16:
667-668.

18. Gheita TA, Kenawy SA. Effectiveness of Nigella sativa oil in the manage-
ment of rheumatoid arthritis patients: A placebo controlled study. Phytother
Res 2012;26:1246-1248.

19. Yarnell E, Abascal K. Nigella sativa: Holy herb of the Middle East. Altern
Complement Ther 2011;17:99-105.

20. Wang Y, Xing HY. Clinical observation on effect of total glucosides of
paeony combined with methotrexate on rheumatoid arthritis [in Chinese].
Zhongguo Zhong Xi Yi Jie He Za Zhi 2007;27:839-840.

21. Du JH, Dong BD. Comparative study on clinical efficacy of using methotrex-
ate singly or combined with total glucosides of paeony in treating rheumatoid
arthritis [in Chinese]. Zhongguo Zhong Xi Yi Jie He Za Zhi 2005;25:540-542.

22. Wu YJ, Lao ZY, Zhang ZL. Clinical observation on small doses Triptery-
gium wilfordii polyglycoside combined with methotrexate in treating theuma-
toid arthritis [in Chinese]. Zhongguo Zhong Xi Yi Jie He Za Zhi 2001;21:895—
896.

23. Zhang W, Shi Q, Zhao LD, et al. The safety and effectiveness of a chloro-
form/methanol extract of Tripterygium wilfordii Hook F (T2) plus methotrex-
ate in treating rheumatoid arthritis. J Clin Rheumatol 2010;16:375-378.

24, Jiang L, Zhao N, Ni L. Retrospective study of adverse events in patients
with rheumatoid arthritis treated with second-line drugs [in Chinese]. Zhon-
ghua Liu Xing Bing Xue Za Zhi 2002;23:213-217.

25. Lin SP, Tsai SY, Hou YC, Chao PD. Glycyrrhizin and licorice signifi-
cantly affect the pharmacokinetics of methotrexate in rats. J Agric Food Chem
2009;57:1854-1859.

26. Zykova MG, Prozorovskii VN, Ipatova OM, et al. Antirheumatoid activ-
ity of methotrexate in phospholipid nanoparticles (Phosphogliv) [in Russian].
Biomed Khim 2007;53:435-441.

27. Akimoto M, Kimura M, Sawano A, et al. Prevention of cancer chemo-
therapeutic agent-induced toxicity in postoperative breast cancer patients with
glycyrrhizin (SNMC) [in Japanese]. Gan No Rinsho 1986;32:869-872.

28. Matsuo K, Sasaki E, Higuchi S, et al. Involvement of oxidative stress
and immune- and inflammation-related factors in azathioprine-induced liver
injury. Toxicol Lett 2014;224:215-224.

29. Omer B, Krebs S, Omer H, Noor TO. Steroid-sparing effect of wormwood
(Artemisia absinthium) in Crohn’s disease: A double-blind placebo-controlled
study. Phytomedicine 2007;14:87-95.

MARY ANN LIEBERT, INC. e VOL. 20 NO. 1 39



ALTERNATIVE AND COMPLEMENTARY THERAPIES © FEBRUARY 2014

30. Dai LJ, Hou J, Cai HR. Experimental study on treatment of pulmonary
fibrosis by Chinese drugs and integrative Chinese and Western medicine [in
Chinese]. Zhongguo Zhong Xi Yi Jie He Za Zhi 2004;24:130-132.

31. Ruschitzka F, Meier PJ, Turina M, et al. Acute heart transplant rejection
due to Saint John’s wort. Lancet 2000;355:548-549.

32.Ji SM, Li LS, Wen JQ, et al. Therapeutic effect of Tripterygium wilfordii
on proteinuria associated with sirolimus in renal transplant recipients. Trans-
plant Proc 2008;40:3474-3478.

33. Jiao Z, Shi XJ, Li ZD, Zhong MK. Population pharmacokinetics of sirolimus
in de novo Chinese adult renal transplant patients. Br J Clin Pharmacol 2009;
68:47-60.

34. Su L, Mao JC, Gu JH. Effect of intravenous drip infusion of cyclophos-
phamide with high-dose Astragalus injection in treating lupus nephritis [in
Chinese]. J Chinese Integr Med 2007;5:272-275.

35. Chu DT, Wong WL, Mavligit GM. Immunotherapy with Chinese medici-
nal herbs: II. Reversal of cyclophosphamide-induced immune suppression by

40 MARY ANN LIEBERT, INC. e VOL. 20 NO. 1

administration of fractionated 4stragalus membranaceus in vivo. J Clin Lab
Immunol 1988;25:125-129.

36. Kim W, Kim SH, Park SK, Chang MS. Astragalus membranaceus amelio-
rates reproductive toxicity induced by cyclophosphamide in male mice. Phy-
tother Res 2012;26:1418-1421.

37. Deng YY, Chen YP, Wang L, et al. Clinical study on treatment of mid-ad-

vanced crescentic nephritis by gingre huoxue recipe [in Chinese]. Zhongguo
Zhong Xi Yi Jie He Za Zhi 2004;24:1084—1086.

Eric Yarnell, ND, RH (AHG), is chief medical officer of Northwest Natur-
opathic Urology, in Seattle, Washington, and is a faculty member at Bastyr
University in Kenmore, Washington. Kathy Abascal, BS, JD, RH (AHG), is
an herbalist in Vashon, Washington.

To order reprints of this article, e-mail Karen Ballen at: Kballen@liebertpub.com
or call (914) 740-2100.




