IReview Article

Singapore Med J 2018; 59(5): 230-239
https://doi.org/10.11622/smedj.2018051

Traditional Chinese medicine: herb-drug interactions

with aspirin
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ABSTRACT Traditional Chinese medicine (TCM)-based herbal therapies have gained increasing popularity worldwide,
raising concerns of its efficacy, safety profile and potential interactions with Western medications. Antithrombotic
agents are among the most common prescription drugs involved in herb-drug interactions, and this article focused on
aspirin, one of the most widely used antiplatelet agents worldwide. We discussed herbs that have potential interactions
by exploring Western and TCM approaches to thrombotic events. Common TCM indications for these herbs were also
highlighted, including possible scenarios of their concurrent usage with aspirin. With greater awareness and understanding
of potential herb-drug interactions, TCM and Western physicians may collaborate more closely to identify, treat and, most

importantly, prevent adverse drug events.
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INTRODUCTION
The use of traditional Chinese medicine (TCM)-based herbal
medicine has gained increasing acceptance worldwide.® It is
estimated that one-third of adults in developed countries and more
than 80% of people in many developing countries use herbal
medicines for illnesses ranging from the common cold to chronic
diseases such as heart disease and diabetes.” In Singapore, a recent
single-centre study revealed that 84% of patients suffering from
chronic pain use complementary and alternative medicine, of which
the most common is TCM.® However, the use of herbal medicines
is not without potential hazards. In a study on aged persons seen
at a memory disorders clinic, 17% were current users of herbal
medication and almost a third of them were at risk of herb-drug
interactions.” This high prevalence of concurrent usage is further
complicated by poor reporting; about 80%-90% of patients do not
disclose their use of herbal medicines to healthcare professionals.®
The popularity of TCM use among patients in the local context
prompts the need for greater physician awareness of potential risks
that may arise from the simultaneous use of prescription drugs.
One of the most common classes of prescription drugs
with a risk of herb-drug interactions is antithrombotic agents
(including anticoagulants and antiplatelets),”® while other
medications include antidepressants, cardiovascular drugs,
immunosuppressants, anti-HIV drugs and anticancer drugs.®
In this article, we reviewed Western and TCM approaches to
thrombotic events, identifying potential circumstances for TCM
herb-drug interactions with the antiplatelet agent aspirin.

WESTERN AND TCM TREATMENT
APPROACHES TO THROMBOTIC EVENTS
Thrombosis refers to haemostasis occurring in the ‘wrong place’,
and can be categorised into arterial and venous thrombosis,

although overlaps may be present. Arterial thrombosis is the
main cause of acute myocardial infarctions, ischaemic stroke
and limb gangrene, and is mainly a result of platelet aggregation
and abnormalities in the vessel wall. On the other hand, deep
vein thrombosis can potentially lead to pulmonary embolism and
post-phlebitic syndrome, and is initiated by the activation of the
coagulation cascade in the setting of stasis or a hypercoagulable
state. Prevention and treatment of thrombotic events in Western
medicine is hence targeted at various components of thrombus
formation using antiplatelet drugs, anticoagulants and/or
fibrinolytic agents.

Of the antiplatelet agents, acetylsalicylic acid, or aspirin, is the
most widely used worldwide.” Belonging to the heterogeneous
class of nonsteroidal anti-inflammatory drugs, its mechanism of
action lies in the permanent acetylation and therefore inhibition
of cyclooxygenase-1 and -2 (or COX-1 and COX-2). These
isoenzymes catalyse the conversion of arachidonic acid to
prostaglandin H,, the first step to prostanoid biosynthesis. Hence,
aspirin effectively reduces prostanoid production. The constitutive
COX-1 isoenzyme is inhibited at low doses, whereas inhibition of
the inductive COX-2 requires a higher dose. In human platelets,
low-dose aspirin reduces thromboxane A2 (TXA,; primarily
COX-1 derived) synthesis, which results in inhibition of platelet
aggregation." Clinically, aspirin is widely used for secondary
prevention of cardiovascular events in patients with coronary
artery, cerebrovascular or peripheral vascular diseases, as well as
for primary prevention in patients with high cardiovascular risk.
Other antiplatelet drugs, including thienopyridines (ticlopidine,
clopidogrel and prasugrel), dipyridamole and glycoprotein (GP)
lIb/Illa receptor antagonists (abciximab, eptifibatide and tirofiban),
along with anticoagulants and fibrinolytic agents will not be
discussed in this review.
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Unlike Western treatment approaches to specific pathologies,
treatment in TCM is based on the general constitution of an
individual. Hence, diagnosis is based upon identification
of disease patterns and translating the pattern of symptoms
manifested into specific TCM syndromes that reflect the
pathogenesis of the disease. Although other constitutive symptoms
accompanying a thrombotic disease may alter the final TCM
diagnosis of a patient, one of the most common TCM theories
for its pathogenesis is that of Qi or blood stagnation (=¥ /Ifil
#i%). Consequently, herbs with properties of promoting blood
circulation and eliminating stasis (3% Il {45 24) are often used to
treat these syndromes. For the purpose of this review, a list of TCM
herbs with such properties was narrowed down to eight herbs
that are commonly used in Singapore. Widely-used herbs of the
Qi-supplementing class ($85%j), as well as several significant
herbs, will also be briefly mentioned.

Taking these approaches into consideration, a search was
conducted on the English journal database, PubMed, for articles
relating to herb-drug interactions. The search terms included the
following key words: ‘herb drug interactions’ OR Latin names
of the Chinese herbs AND ‘antiplatelet’ OR ‘warfarin’. Articles
published before 31 December 2013 were included in this review.
Primary articles cited by reviews found in this manner were also
included. Additionally, a TCM pharmacology reference text
used in teaching institutions in both China and Singapore was
consulted regarding the pharmacology of TCM herbs." TCM
herbal formulas, dietary products (e.g. garlic and ginger) and other
health supplements not used in TCM (e.g. coenzyme Q and fish
oil) were not included in the scope of this review.

HERB-DRUG INTERACTIONS

Herb-drug interactions, as with all drug interactions, can be
approached on two main levels, namely: pharmacokinetic and
pharmacodynamic interactions. Pharmacokinetic interactions refer
to processes that interfere with how the body deals with the drug,
including absorption, distribution, metabolism and elimination.
Meanwhile, pharmacodynamic interactions affect the action of
the drug on the body, resulting in a change in the relationship
between drug concentration and resultant drug action.

An examination into the pharmacokinetic properties of aspirin
suggests that pharmacokinetic interactions with aspirin are unlikely
to occur and can easily be prevented. Upon ingestion, aspirin
reaches peak plasma levels after 30-40 minutes and inhibition
of platelet function occurs by one hour."” Notably, the plasma
half-life of aspirin in human circulation is only 15-20 minutes due
to hydrolysis in plasma, the liver and erythrocytes."® This rapid
clearance reduces the window for possible interaction, while the
current local practice of advising patients to space out ingestion
of TCM and Western medication by two hours may minimise
incidences of herb-drug interaction. Furthermore, tamarind is
the only herb reported in the literature to solely affect aspirin
pharmacokinetics by increasing its bioavailability,"? and it is not
used in TCM practice.

The bulk of potential herb-drug interactions with aspirin,
hence, results from pharmacodynamic interactions. Due to the

permanent acetylation of COX-1 in platelets, the inhibitory effects
of aspirin last for the entire lifespan of the platelet (approximately
8-10 days). Acetylation of megakaryocyte COX enzymes
further contributes to the sustained antiplatelet effects."” These
factors widen the window of opportunity for pharmacodynamic
interactions, which increases the chance of clinically significant
bleeding episodes. In addition to factors that affect primary
haemostasis, it is also vital to consider interactions along the
coagulation cascade, as disturbances in secondary haemostasis
may further potentiate bleeding in aspirin users.

The following section addresses specific TCM herbs that
may potentially interact with aspirin, common TCM indications
(based on symptoms recognised by Western physicians) and their
proposed mechanism of action.

Significant herbs with potential for herb-drug
interactions

Of the herbs reviewed, four have shown evidence of platelet
inhibition and/or interactions with aspirin in vivo/in clinical trials,
and are discussed below. The mode of mechanism of these herbs
may be found in the Appendix.

Ginkgo
Scientific name: Ginkgo biloba; Chinese name: 37511 (leaves),
IR (seeds)

Common TCM indications: seeds — chronic cough, asthma,
leucorrhoea, urinary incontinence or frequency; leaves -
cardiovascular disease, angina, hyperlipidaemia, hypertension,
cerebral vasospasm.‘"

Ginkgo is one of the most widely available herbal products in
Singapore. It is believed that the medicinal properties of ginkgo
leaves are partially due to their effect of reducing blood viscosity.
Consequently, there has been much concern and research into
potential herb-drug interactions with antithrombotic agents.
Numerous case reports of clinically significant bleeding have
also been associated with ginkgo, including: a 70-year-old man
on aspirin therapy who developed spontaneous hyphaema one
week following the consumption of ginkgo tablets;"¥ a 33-year-
old woman who developed bilateral subdural haematomas and
had prolonged bleeding time, which normalised 35 days after
stopping ginkgo;"¥ and a 71-year-old man who suffered a fatal
intracranial bleed associated with Ginkgo biloba and ibuprofen.!'
A retrospective population-based study on adults taking ginkgo
alone or in combination with antiplatelet/anticoagulant drugs has
shown an increased risk of haemorrhage in patients aged 65 and
above and in male patients."®

However, various randomised controlled trials involving
both healthy adults as well as patients with dementia have not
demonstrated any systematic changes in bleeding time and
blood coagulation tests with ginkgo extract treatment, nor any
clinically significant bleeding episodes that were attributable
to the drug."”2" A clinical trial involving older adults with
cardiovascular risk factors also showed no significant increase
in bleeding, both clinically and in investigations of co-ingestion
of aspirin and ECb 761 (a widely used and well-standardised
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ginkgo extract) as compared to aspirin alone.?? Notably, in a
recent study by Koch, it was found that the levels of ginkgolides
A, B, C and J that were required for half-maximum inhibition of
platelet aggregation were generally more than 100 times higher
than the peak plasma values attained after oral ingestion of EGb
761 at recommended doses of 120-240 mg.*?

As results from controlled studies have consistently
demonstrated, ginkgo does not significantly impact haemostasis,
nor adversely affect the safety of concurrent ingestion of aspirin
or warfarin. Therefore, high-level safety concerns about ginkgo
use seem to be unsupported by the currently available evidence.

Asian Ginseng/Red Ginseng (steamed)
Scientific name: Panax ginseng/ginseng radix rubra (steamed),
Chinese name: A%

Common TCM indications: fatigue, cognitive impairment,
diabetes, gastrointestinal diseases such as gastritis and ulcers,
impotence.""

Ginseng is one of the most well-known and valued herbs
worldwide. As a testament to its popularity, its use extends
well beyond TCM prescriptions to health supplements and
even daily diets. Panax ginseng (P. ginseng), however, should
not be confused with other species within the same genus,
including P. quinquefolius (American ginseng) and P. notoginseng
(notoginseng), as they differ both in chemical profiles and
haematological effects.?*?* Various in vitro studies have
demonstrated that ginseng inhibits several steps along the platelet
aggregation pathway, as well as the coagulation cascade, #2029
suggesting that pharmacodynamic interactions with aspirin may
be possible.

On the other hand, in an open-label, crossover randomised trial
involving 12 healthy male subjects, the international normalised
ratio (INR) and platelet aggregation were not affected by treatment
with ginseng.”” Another randomised study conducted on ischaemic
stroke patients revealed no impact on the prothrombin time (PT)
and INR of patients who received Asian ginseng and warfarin as
compared to warfarin alone, suggesting that Asian ginseng does not
interact with warfarin to affect the coagulation cascade.®” Further
to this, a randomised crossover trial on ten healthy subjects using
Asian ginseng at the manufacturer’s recommended dose showed
no effect on in vivo platelet function.??

On the whole, despite laboratory evidence of inhibited
platelet aggregation by Asian ginseng, clinical evidence indicates
that there is little cause for concern regarding increased bleeding
risk, and hence pharmacodynamic interactions, when Asian
ginseng is taken with aspirin. Pharmacokinetic interactions have
also not been reported.

Danshen
Scientific name: Salvia miltiorrhiza, Chinese name: %
Common TCM indications: irregular menstrual bleeding,
amenorrhoea, dysmenorrhoea, chest pain, epigastric pain,
palpitations, insomnia.""
Danshen, the dried roots of Salvia miltiorrhiza, is a common
TCM herb known to improve blood circulation and prevent stasis
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of blood.™ As such, it has been used for the treatment of various
cardiovascular diseases, including acute ischaemic stroke and
coronary artery disease.®” In laboratory studies, danshen has
been shown to interact both pharmacodynamically, through
various antiplatelet mechanisms, 233 and pharmacokinetically®%
with aspirin.

Clinically, there have been case reports of herb-drug
interactions between danshen and warfarin leading to significant
derangements in clotting profile and bleeding episodes.®>3¢
However, it should be noted that these interactions with warfarin
may be primarily pharmacokinetic in nature,®” and therefore do
not imply similar risks with aspirin. Nonetheless, a trial conducted
in China revealed that sulfotanshinone sodium injection could
significantly attenuate angina symptoms in patients with unstable
angina on aspirin and baseline therapy, and may be associated
with a decreased level of fibrinogen.®® This suggests that extracts
of danshen may have an additive or synergistic effect with aspirin,
raising the possibility of herb-drug interactions.

Although current evidence points towards the potential for
herb-drug interaction between danshen and aspirin, most of the
research consists of laboratory studies that may not necessarily
have significant clinical correlation. Clinicians should err on
the side of caution and avoid co-administration of danshen and
aspirin until more evidence regarding its safety is available.

Safflower
Scientific name: Carthamus tinctorius, Chinese name: Z.{£

Common TCM indications: amenorrhoea, dysmenorrhoea,
chest pain, traumatic injuries.™

The safflower plant Carthamus tinctorius has several uses.
While it is commercially cultivated for vegetable oil that is
extracted from its seeds, the dried flowers are used in TCM,
most often for the treatment of gynaecological conditions such
as amenorrhoea and dysmenorrhoea. Topical medicated oils
and creams containing safflower are also available for bruises.
In rat models, safflower has been found to display antiplatelet
properties®*4” and potentiate clopidogrel in preventing
thrombosis,“" suggesting that pharmacodynamic interactions
with aspirin may be possible.

In a clinical trial involving patients with acute coronary
syndrome, treatment with safflower injection in addition to routine
Western therapy (aspirin, clopidogrel, statins, percutaneous
coronary intervention, etc) resulted in improvement in clinical
symptoms of angina and electrocardiogram changes. Ex vivo
analysis later revealed reduced expression of GPllb/Illa,“
suggesting that this may also be a mechanism of action by which
platelet aggregation is suppressed by safflower.

While current evidence cannot yet provide definitive proof of
herb-drug interactions between safflower and aspirin, caution should
be taken, as studies have shown a potential for platelet inhibition.

Other herbs that promote blood circulation and eliminate
stasis (I MALIEZ24)

In addition to the abovementioned herbs, it is crucial to examine
the antiplatelet properties of other herbs that promote blood
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circulation and eliminate stasis under TCM theory, although there
is only laboratory evidence suggesting a potential interaction
with aspirin. We elaborate on their proposed mechanisms of
interactions in the Appendix. A summary of these herbs and
their effects on platelet aggregation and coagulation may be
found in Table I.

Herbs of the Qi-supplementing class (1< 24) and other
herbs

As herbs of the Qi-supplementing class are often used to
supplement stasis-eliminating herbs in treating syndromes of Qi
or blood stagnation, they may also possess inhibitory action on
platelets that are fundamental to their pharmacology and are
therefore worth a mention. Several other herbs were also reported
in the Western literature to contain antithrombotic effects and
have thus been included in this review. Their effects are as shown
in Table Il. However, in comparison to the herbs that promote
blood circulation and eliminate stasis (&4 %]) discussed
earlier, there is significantly less evidence to support a herb-drug
interaction with aspirin, and much of this evidence remains
experimental in nature. More research is required to clearly
elucidate the mechanism of antiplatelet action for these herbs.

CURRENT EVIDENCE AND ITS
LIMITATIONS

The growing popularity of TCM and ‘natural’ herbal supplements
worldwide, along with a rising interest in the pharmacology of
these herbs, has led to increased research in this field of study.
More importantly, it has also raised questions regarding the safety
of these herbs as well as their suitability for simultaneous use with
Western medications. Reports of herb-drug interactions following
concurrent use of TCM and Western medication are not uncommon;
consumers and physicians should not assume that because herbs
are natural, they are comparatively milder and do not possess
significant pharmacological activity. On the contrary, this review
has compiled evidence that various herbs belonging to the main
classes of stasis-eliminating herbs and Q/i-supplementing herbs do
indeed possess antiplatelet properties, which may contribute in
part to their medicinal effect. Hence, concern for potential adverse
effects from herb-drug interactions between antiplatelet agents, such
as aspirin, and TCM herbs may be warranted.

A closer inspection of the evidence presented, however,
revealed that most herbs have only demonstrated antiplatelet
activity in laboratory studies, while the clinical significance
of such findings remains limited. For instance, drug levels
may not reach effective concentrations in vivo following oral
ingestion to be able to achieve significant inhibition of platelet
function. This was suggested by Beckert et al, who investigated
the effects of several herbs at the manufacturer’s recommended
doses and found no significant interaction,®"” and was clearly
demonstrated by Koch et al?¥ in the case of ginkgo. There is
a need for investigations to move beyond animal models and
in vitro laboratory experiments to in vivo randomised controlled
trials and retrospective studies, which are better representations
of the effects of the herbs clinically.

Case reports of bleeding episodes or herb-drug interactions
were also complicated by poor reporting of herb details, as
well as lack of proof of medication compliance and physiologic
disturbance. For instance, both case reports regarding herb-drug
interactions between warfarin and danshen did not specify any
detail regarding danshen use by the patient — vital information
such as dosage and method of preparation were unavailable.®53
In the case of ginkgo, it has been noted that documenting exactly
what the patient was taking and confirming this by a visual
inspection of the actual product was rarely carried out.“> A
standard scoring system has been proposed for the assessment
of causality of adverse drug reactions in a case report, which
includes the following factors: previous reports of adverse drug
reaction, dechallenge and rechallenge, appropriate timing, ruling
out of other possible causes, trial with placebo and proof of a toxic
concentration.“¥ These aspects should be presented in future case
reports to strengthen current evidence of herb-drug interactions.

Further to this, several fundamental considerations limit the
usefulness of current evidence in clinical practice. Firstly, the
reductionistic approach of isolating single components of a herb
may not reflect the final antiplatelet property of the herb, as the
various components found within may interact with one another to
alter its overall pharmacodynamic profile. Methods of preparation
may also differ between experimental and commercial/prescribed
products, resulting in differences in the active components derived
as well. It is, hence, more appropriate to use extracts of herbs
that are available in commercial products or TCM preparations
for the investigation of antiplatelet properties. Most importantly,
the effects of herbs were considered in isolation in the literature
reviewed. In reality, when prescribed by TCM physicians, herbs
are often used in combination as herbal formulas, with their
properties being used complementarily for a synergistic effect.
This is an established concept behind TCM prescriptions, allowing
physicians to maximise therapeutic benefits while minimising
potential side effects within each formula. Such a practice would
inevitably result in changes to the herb-drug interaction profile,
making adverse effects more unpredictable.

These numerous confounding factors indicate that the clinical
significance of the above evidence has to be interpreted critically.
Nevertheless, physician awareness and patient education are
crucial in identifying potential herb-drug interactions. Hence,
clinicians should continue to practise with caution, actively
seeking TCM use for a comprehensive drug history. This is
especially important in light of the trend of patients not disclosing
their use of herbal products to attending physicians. An example
of a list of questions physicians can ask is shown in Box 1. In
the event of a suspected herb-drug interaction, information on
the specific dosage and ingredients of the TCM preparation or
herbal product should be elicited. Clinicians may also encourage
patients to obtain the ingredients of TCM formulas from their TCM
practitioner or provide product labels for more details.

Although this review has only addressed the potential
herb-drug interactions with aspirin, other antithrombotic agents
such as clopidogrel may also be implicated due to possible
pharmacodynamic interactions. Clinicians should counsel patients
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Table I. Summary of herbs and their effects on platelet aggregation and coagulation.

Common Latin name Chinese  Pinyin Active compound(s) Suggested mechanism Evidence for interaction Evidence against
name name names responsible interaction
Ginkgo Ginkgo biloba L. AT Yin Xing Ye Terpenoids, flavonoids Inhibits PAF-induced Human in vitro;*® animal study;“®  Clinical trials(7-224649)
aggregation case reports;*¥19 clinical study®®
Asian Panax ginseng/ginseng radix A% Ren Shen Panaxynol and ginsenosides  Antiplatelet (multiple Animal studies; 422" human Clinical trials®t29.30
Ginseng rubra (steamed) Ro, Rgl, and Rg2 pathways) & anticoagulant  in vitro®®
Danshen Salvia miltiorrhiza Bge. Fr= Dan Shen Danshensu, salvianolic Antiplatelet (multiple Animal study;©23¥ human -
acids, tanshinone IIA pathways) & increase in vitro;®% case report;©3® clinical
bioavailability trial ¢®
Safflower Carthamus tinctorius L./Flos — 4L.4% Hong Hua Hydroxysafflor yellow A Antiplatelet (multiple Animal study;®*4Y clinical trial®“? -
carthami pathways)
Turmeric Curcuma longa L. LW Jiang Huang  Curcumin, ar-turmerone COX inhibitor, Animal study;®® human -
anticoagulant in vitro®t52
Curcuma Curcuma wenyujin/Curcuma  fli% Yu Jin Curcumin, curdione Antiplatelet (multiple Animal study;®® human -
japonica Salisb. pathways) in vitro®®354
Szechuan Ligusticum wallichii Franchat )11 Chuan Xiong  Tetramethylpyrazine Antiplatelet (multiple Human in vitro®5s7" -
lovage pathways)
Spatholobus  Spatholobus suberectus X 1L i Ji Xue Teng Daidzein, genistein Antiplatelet (multiple Animal study & human in vitro®® -
stem Dunn pathways)
Corydalis Corydalis yanhusuo/ AR Yan Hu Suo Tetrahydroberberine Inhibits AA metabolism Animal study®? -
Corydalis ambigua
Chinese Leonurus japonicus/ A BERL Yi Mu Cao (2S,5S)-2-hydroxy-2,6,10,10-  Antiplatelet (unknown) Animal study©® -
motherwort Leonurus heterophyllus tetramethyl-1-oxaspiro[4.5]
Sweet) dec-6-en-8-one

With the exception of ginkgo and Asian ginseng, the herbs in this table promote blood circulation and eliminate stasis (¥ 1fiL{t5#%%j) according to traditional Chinese medicine theory. AA: arachidonic acid; COX: cyclooxygenase;

PAF: platelet-activating factor

Table Il. Summary of Qi-supplementing (¥ <%j) herbs and other herbs, and their effects on platelet aggregation and coagulation.

Common name Latin name Chinese  Pinyin Active compound(s) responsible Suggested mechanism Common TCM indications®?
name name
Qi-supplementing herbs (¥5%4)
American ginseng Panax quinquefolius 1%/ Hua Qi Shen  Ginsenosides Antiplatelet & Fatigue, diabetes, restlessness
TS anticoagulant (exact
mechanisms unknown®4
Liquorice/licorice Glycyrrhiza glabra HH Gan Cao Glycyrrhizin, GU-7 Glycyrrhizin: antiplatelet, Arrhythmias, relieve pain
antithrombin;(61.62) & spasms, poor digestive
GU-7: antiplatelet (increase function
CAMP) ()
Astragalus Astragalus propinquus/ R Huang Qi Saponins and flavonoids COX-1 inhibitor® Fatigue, spontaneous sweating,
Astragalus membranaceus chronic cough/asthmatic
(Fisch.) Bge. conditions

(Contd...)
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Table Il. (Contd...)

unknown),“V also contains
coumarin(®

Common name Latin name Chinese  Pinyin Active compound(s) responsible Suggested mechanism Common TCM indications®?
name name
Qi-supplementing herbs (%5 24)
Dang Shen Codonopsis pilosula WS Dang Shen - COX-1 inhibitor® Fatigue, diabetes, restlessness,
Nannf. loose stools
White atractylodes Atractylodes AR Bai Zhu - COX-1 inhibitor®4 Diarrhoea, oedema, fetal
rhizome macrocephala Koidz irritability, spontaneous
sweating
Other herbs
Chinese yam Dioscorea opposita Lz Shan Yao Dihydrostilbenes, diarylheptanoids and COX inhibitor (COX-2 Fatigue, loose stools, chronic
Thunb. 9,10-dihydro-7-methoxy -2,5-phenanthrenediol  selective)®® cough or asthma, diabetes
Hoelen/poria Wolfiporia extensa/ RZ Fu Ling - COX-1 and phospholipase A, Oedema, palpitations, cough
Poria Cocos inhibitor®4 with phlegm, insomnia,
diarrhoea
Notoginseng/ Panax notoginseng -G Tian Qi Ginsenosides, nucleosides Antiplatelet & anticoagulant®4%®  Relieve pain, used in most
pseudoginseng types of bleeding, traumatic
injuries
Chinese Bupleurum chinense St Chai Hu Bupleurumin, saikosaponins o Bupleurumin: antiplatelet (exact Common cold, depression,
thoroughwax DC/Bupleurum mechanism unknown);®?” lower abdominal pain and/or
falcatum saikosaponin o: inhibits TXA, distention, menstrual disorders
formation(®®
Peony root Radix Paeoniae IRAG Chi Shao Peony root: COX-1 inhibitor®4
rubra (root)/Paeoniae . | florin. b | lor Both: antiplatelet & Amenorrhoea, dysmenorrhoea,
lactiflora aeonol, paeonitiorin, benzoylpaeonitiorin anticoagulant (exact traumatic injury
Peony root cortex Paeonia suffruticosa HEPF Mu Dan Pi mechanisms unknown)
Baical skullcap root Scutellaria baicalensis ~ #H% Huang Qin Flavonoids (baicalein, baicalin, wogonin) Antiplatelet (exact mechanism Diarrhoea, cough, jaundice
Georgi unknown), antifibrin® and
anticoagulant (may inhibit
enzymes involved in vitamin K
metabolism)
Other herbs
Chinese bitter Poncirus trifoliata FsE Ji Shi Poncitrin Poncitrin: coumarin Diarrhoea, chest tightness,
orange compound (inhibits TXA, uterine/rectal prolapse
formation & phosphoinositide
breakdown) (2
Angelica pubescens Angelica pubescens JhiE Du Huo Osthole, fatty acids Selective COX-1 inhibitor;®473 Joint pain, headache, eczema
osthole also a known
coumarin(
Dong quai Angelica sinensis EVE| Dang Gui Osthole, ferulic acid Antiplatelet (exact mechanism Limb numbness, joint pain,

eczema

CAMP: cyclic adenosine monophosphate; COX-1: cyclooxygenase-1; COX-2: cyclooxygenase-2; TCM: traditional Chinese medicine; TXA,: thromboxane A,
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Box 1. Questions to ask when screening for traditional Chinese
medicine (TCM)/herbal supplement use.
1. Have you taken any herbal supplement/product/TCM product
in the past?
a. What products did you take? How long did you take these
products for?
2. Are you currently taking any herbal supplement/product/TCM
product?
a. What products did you take? How long did you take these
products for?
b. Was it a commercial product? Was the TCM product
prescribed and given by a licensed TCM practitioner?
3. What other medications are you currently taking?

on antithrombotic agents accordingly regarding concurrent use of
TCM products, applying the information provided by this review.
All patients, especially high-risk groups such as the elderly and
patients with pre-existing bleeding diathesis, must also be actively
reviewed for side effects of clinically significant bleeding.

CONCLUSION

In the face of rising TCM use in Singapore, it is imperative that
both TCM and Western physicians be more aware of the possible
benefits and risks associated with concurrent use of TCM and
Western therapies. Many herbs have demonstrated potential for
antiplatelet activity, possibly enhancing the drug effect of aspirin
and thereby causing clinically significant bleeding episodes.
Clinicians must therefore educate themselves regarding these
herbs to be able to adequately diagnose and treat patients, while
avoiding potential side effects that may not only hinder therapy
but also cause serious morbidity and mortality. However, more
concrete evidence is required to accurately determine the level
of risks associated with these herbs, as well as the mechanisms
involved. With more research dedicated to understanding herb-
drug interactions, it may even be possible to combine Western
and TCM herbs in the future for greater therapeutic outcome with
minimal adverse effects. At the present juncture, however, close
monitoring and avoidance may be the only solution to negative
herb-drug interactions.
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APPENDIX

Ginkgo

The parts of the plant used for medicinal effect include the seeds and leaves, which differ in clinical effects. While ginkgo
seeds are more often used in traditional Chinese medicine (TCM) as compared to ginkgo leaves, extracts of ginkgo leaves
are sold as commercial products locally. These extracts were initially studied in the form of EGb 761, a standardised extract
containing approximately 24% flavone glycosides (primarily quercetin, kaempferol and isorhamnetin) and 6% terpene lactones
(2.8%-3.4% ginkgolides A, B and C, and 2.6%-3.2% bilobalide).”® Although EGb 761 has not been approved by the United
States Food and Drug Administration, commercial products of ginkgo supplements are standardised in a similar manner. These
products are primarily recommended for age-related cognitive decline and for slowing the progress of neurodegenerative
disorders, such as Alzheimer’s disease and other forms of dementia.”” Other reported uses of ginkgo include dizziness, tinnitus,
depression, anxiety, peripheral vascular disease and age-related macular degeneration. Experimental evidence (both in vitro
and ex vivo) has shown that the main mechanism for its herb-drug interaction with aspirin is pharmacodynamic in nature,
via the inhibition of platelet-activating factor-mediated aggregation of platelets.2*4%

Ginseng

The major bioactive components found in Asian ginseng are saponins, including ginsenosides Ro, Rg1, and Rg2, but panaxynol
has also been found to play a role in its antiplatelet activity.?® Commercially, ginseng products may take the form of capsules,
extracts, tonic drinks and wines, and are commonly recommended to boost immunity. /n vitro experiments conducted using
extracts of Asian ginseng have demonstrated that panaxynol and ginsenosides inhibit adenosine triphosphate release from
platelets,*® one of the pathways involved in the activation of platelet aggregation. Panaxynol further inhibits thromboxane
formation, a crucial step downstream.®® In addition, a lipophilic fraction of Panax ginseng was found to increase intracellular
cyclic adenosine monophosphate (cAMP) and cyclic guanosine monophosphate levels, and thereby inhibit thrombin- or
collagen-induced platelet aggregation in rat platelets in vitro. Coagulation time of thrombin (TT) and activated partial
thromboplastin was also prolonged in the experiment, suggesting inhibition of the coagulation cascade.®” The anticoagulation
activity of Asian ginseng was confirmed in a recent in vitro study, with its extract as well as its active component ginsenoside
Rg2 showing the strongest anticoagulation activity among extracts from the same genus.?® While steaming has been known
to increase the antiplatelet and anticoagulant properties of notoginseng, this form of processing has been shown to have no
effect on the antiplatelet effect of Asian ginseng.?"

Danshen

While intravenous injections of danshen and its bioactive compound have been used in China,®'*® only oral forms — powders,
pills and liquids — are available in Singapore. Of its various chemical constituents, pharmacological research has focused on
three active components: danshensu, salvianolic acid B and tanshinone lIA. Their combined effects include coronary artery
dilation, improved microcirculation and protection against ischaemia-reperfusion injury in the heart and brain.®” Research
investigating the effects of salvianolic acids has demonstrated in vitro and in vivo inhibition of platelet aggregation in rats.®?
A study by Fan et al suggested that the mechanism of action for salvianolic acid A (SAA) involves increasing the cAMP level,
possibly through activating adenylyl cyclase, leading to platelet inhibition. Fan et al also showed that SAA reduced blood
viscosity in vivo, although there was no effect on the coagulation profile of rats treated with intravenous SAA.%? Danshen
also interacts pharmacokinetically with salicylate, an active metabolite of aspirin, displacing salicylate from protein binding
to increase its free concentration.®¥

Safflower

Research has primarily focused on a group of flavonoids isolated from safflower, known as carthamins yellow, with
hydroxysafflor yellow A (HSYA) as one of its main components. HSYA has been found to reduce platelet aggregation in rat
models in two separate studies,*>*? although conflicting evidence has been presented regarding its effect on coagulation
profile. When its effect on thrombosis in rats was investigated, treatment with aqueous extracts of safflower potentiated the
effect of clopidogrel on bleeding time, although it did not prolong bleeding time when given alone.“" Prothrombin time and
TT were also prolonged with safflower treatment alone in the same study.
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Other herbs that promote blood circulation and eliminate stasis (75 L1 )
Turmeric (scientific name: Curcuma longa L.; Chinese name: Z3%) is often used in the TCM context for the treatment of
rheumatism as well as other symptoms belonging to the syndrome of Qi/blood stagnation, including chest pain, dysmenorrhoea
and amenorrhoea."" Studies have suggested that curcumin and ar-turmerone, both major constituents of turmeric, are potent
inhibitors of cyclooxygenase enzymes (although less so than aspirin), thereby inhibiting platelet aggregation.*%>? Curcuma
(scientific name: Curcuma wenyujin/ Curcuma aromatica Salisb.; Chinese name: fi{4:), another species within the same
genus, is commonly used for the treatment of chest and flank pain, dysmenorrhoea, epilepsy and jaundice."" It also contains
curcumin and thus inhibits platelet aggregation in a similar fashion.** Curdione, another compound isolated from the essential
oil of curcuma, also increases cCAMP levels leading to platelet inhibition.®

Like turmeric, Szechuan lovage (scientific name: Ligusticum wallichii Franchat; Chinese name: JI|%) has also been
used for rheumatism, headaches and manifestations of Qi/blood stagnation such as chest, flank or abdominal pain.""
Tetramethylpyrazine, the key component responsible for its antiplatelet properties, has been shown to inhibit phosphoinositide
breakdown and thromboxane A2 (TXA,) formation,®” increase nitric oxide production in human platelets,®® increase
intracellular cAMP and reduce glycoprotein (GP) lIb/Illa expression.®®

Spatholobus stem is another herb with stasis-eliminating properties. It is primarily used in the treatment of menstrual
irregularities, amenorrhoea and dysmenorrhoea, rheumatism, numbness or paralysis.”” Components of Spatholobus stem
(scientific name: Spatholobus suberectus Dunn; Chinese name: ¥4 [1iLj#%) have demonstrated antiplatelet properties by blocking
the binding of fibrinogen to GPIIb/Illa and suppressing TXA, formation.®

Corydalis (scientific name: Corydalis yanhusuol Corydalis ambigua; Chinese name: #E#]%2), a herb used for menstrual
irregularities, dysmenorrhoea, traumatic injuries and all types of pain, including chest and gastric pain,"" may inhibit platelet
aggregation via its constituent, tetrahydroberberine. Tetrahydroberberine inhibits arachidonic acid metabolism and thereby
inhibits platelet aggregation.®® Chinese motherwort (scientific name: Leonurus japonicus; Chinese name: #i BE%), a herb used
in the treatment of amenorrhoea, dysmenorrhoea, traumatic injuries and rashes, has also been shown to inhibit adenosine
diphosphate-induced platelet aggregation, but the exact mechanism has not been reported.©
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