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Herbal Medicine for Stroke

(laire Zimmerman, ND, RH (AHG), and Eric Yarnell, ND, RH (AHG)

Abstract

Ischemic stroke is a major cause of mortality and disability
around the world. Currently, there is very little that can be done
to treat a stroke other than using recombinant tissue-plasmin-
ogen activator for ischemic stroke, but the use is limited to
within three hours of an acute episode and has high risks for
possible hemorrhagic events. This paper examines a wide
spectrum of herbs with research supporting their use for stroke
events, whether preventative or for neurologic rehabilitation
post stroke. Many of these herbs have a long history of use,
primarily in the Chinese medicine system, and there is more and
more preclinical and some clinical research supporting their
use. The herbs discussed in this paper include Panax ginseng
(Asian ginseng), Panax notoginseng (tienchi ginseng), Salvia
miltiorrhiza (red sage, dan shen), Astragalus membranaceus
(astragalus), Bu Yang Huan Wu Tang (Great Yang Restoration
Decoction), Centella asiatica (gotu kola), Withania somnifera
(ashwagandha), Bacopa monnieri (brahmi), Ginkgo biloba
(ginkgo), and Rosmarinus officinalis (rosemary).

Keywords: stroke, herbal medicine, Panax notoginseng,
Ginkgo biloba

Introduction

Stroke is a major cause of disability and mortality around the
world. According to the Stroke Council of the American Heart
Association/American Stroke Association, stroke is character-
ized as a neurological deficit attributed to an acute focal injury of
the central nervous system by a vascular cause, including cere-
bral infarction, intracerebral hemorrhage, and subarachnoid
hemorrhage.' Stroke is a neurological condition caused by the
interruption of the blood supply to the brain from a local vascular
abnormality, resulting in the loss of oxygen and nutrients to the
brain.” Stroke is caused by either an ischemic event or a hem-
orrhagic event in the cerebral vasculature, with around 80% of
all strokes presenting as ischemic.® This article will focus largely
on the far more common ischemic strokes, except as noted.

The conventional approach to prevention of stroke is through
use of oral thrombolytics such as warfarin or aspirin, as well as
controlling blood pressure, mainly via prescription medica-
tions. Acute treatment of acute ischemic stroke is by recom-

binant tissue-plasminogen activator (tPA). Recombinant tPA is
only effective if administered within three hours of stroke, and
its use is somewhat dangerous, as it can result in intracranial
hemorrhage. There really is no safe and effective widely used
treatment for ischemic stroke.”*

Another approach to treatment is to provide neuroprotective
agents that interfere with the cascade that leads to cell death in
the brain, with the goal of preventing the long-term damage
and clinical symptoms leading to severe grades of disability.
No neuroprotective agents have been shown to be effective
enough to be widely used in the Western world, but this is
largely due to a lack of research (not the same thing as negative
trials). Neuroprotective and neuro-regenerative herbs are
considered key therapeutic agents after ischemia/stroke in
herbal medicine, though more research is needed to confirm
their place in therapy. Neurologic cell death post stroke is
associated with glutamate toxicity, glucose deprivation, oxi-
dative cascades, inflammation, and apoptosis.

Inflammation is a double-edged sword in stroke, as exces-
sive inflammation causes significant neurologic damage.
However, inflammation is also necessary for the healing of
these tissues. Botanical medicines present a unique therapeutic
value in terms of inflammation, as they generally have the
benefit of modulating inflammation rather than outright sup-
pressing it. The pathologic process of stroke as well as the
therapeutic interventions used to treat it can be separated into
acute (minutes to hours), subacute (hours to days), and chronic
(days to months). In general, the inflammatory processes that
occur in the acute and subacute phases of stroke are the most
damaging to tissues, whereas the inflammation that develops in
the chronic stage tends to be more regenerative.” Therefore,
adding inflammation-modulating herbs at various stages of the
disease process, as well as preventatively, is an important
therapeutic tool to include in treatment.

Asian Ginseng

A great deal of research has been conducted on traditional
Chinese herbs, herbal formulas, and their constituents related
to stroke. There are some basic mechanisms of action these
share that are theorized both to prevent stroke and to treat
neurological damage, including anti-inflammatory or antioxi-
dant effects, vasodilation, improvement in cerebral blood flow,
inhibition of platelet aggregation, and protection against
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reperfusion injury.®” Phenolics, particularly flavonoids, are
highly suggestive for therapeutic use post stroke due to their
antioxidant effects, which are likely to be protective against
brain injury from ischemia and reperfusion.® Herbs contain a
broad range of constituents, which can make it difficult to
predict the exact therapeutic value when using a whole herb.
However, many constituents have been well researched in re-
gards to ischemia, both in preclinical trials and in vitro.

Panax ginseng (Asian ginseng, rén shen) of the Araliaceae
family has a long history of use in Chinese medicine for a wide
range of conditions, reflected in its genus name, which is de-
rived from the Greek concept of a panacea. Asian ginseng’s
main active constituents that have been identified are tri-
terpenoid saponins known as ginsenosides, though complex
carbohydrates and other compounds cannot be overlooked in
terms of therapeutic potential. Note that the fruit of this plant
may be equally as effective as the root, the usual part used as
medicine.

Ginsenoside Rd is one compound that has been studied in
China for its benefits in ischemic stroke patients. Ginsenoside
Rd is found primarily in Asian ginseng root hairs and leaves,
but is also present in the fruit as well as hydroponically grown
plants and Panax quinquefolius (American ginseng) roots and
leaves.”'? In one double-blind clinical trial, 199 Chinese pa-
tients who had had suffered an acute ischemic stroke were
randomized to receive an intravenous (i.v.) infusion of ginse-
noside Rd 20 mg daily, 10 mg daily, or placebo for 14 days.'?
Both doses of ginsenoside Rd were associated with signifi-
cantly better National Institutes of Health Stroke Scale results
compared to placebo, which strongly predicts survival. There
was no difference in neurological impairment or adverse ef-
fects at 15 days post stroke between the groups. A larger fol-
low-up trial randomized 386 Chinese ischemic stroke patients
to i.v. ginsenoside Rd or placebo for a similar 14-day period."*
Unfortunately, there was no difference in mortality between
the two groups, though stroke-related disability was signifi-
cantly less in the ginsenoside Rd group compared to placebo.
Whether use of injectable ginsenoside Rd is beneficial in is-
chemic stroke patients therefore remains debatable, and access
to this medicine is limited anyhow.

One small clinical trial looked at 25 Korean patients who
were undergoing warfarin therapy after suffering from ische-
mic stroke.'” They were randomized either to continue war-
farin alone or to add Asian red ginseng (made from steamed,
dried roots of four-year-old plants) aqueous dried extract
500 mg t.i.d. for two weeks. There was no difference in inter-
national normalized ratio between the groups, and no serious
bleeding events occurred in either group, suggesting that
contrary to popular belief, Asian ginseng has no meaningful
clinical interaction with warfarin. While stroke-related benefits
were not proven, this at least provides a stronger basis for safe
combination of Asian ginseng and warfarin. Case studies
suggesting a potential problem combining these two do not
outweigh the evidence from a randomized trial in this high-
risk, real-world population. One clinical trial also found Asian
ginseng was safe in combination with aspirin.'®
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A typical dose of crude Asian red ginseng root is 1-3 g t.i.d.,
either in capsules as a decoction or in granulations. The ex-
pense of this treatment can be limiting.

Lesser-Known Tienchi Ginseng

Panax notoginseng (tienchi ginseng, san qi), in the Aralia-
ceae family, is obviously related to Asian ginseng, given that
they are in the same genus. However, it has a history in Chinese
medicine in the treatment of a wide range of what we would
recognize today as cardiovascular conditions, including ische-
mic cerebrovascular events, atherosclerosis, and cerebral hem-
orrhage.'”'® These indications are quite distinctive from those
of Asian ginseng. Tienchi ginseng is said to be unique in its
ability to stop bleeding without causing blood stasis, and this is
not related to tannins in the herb (most anti-hemorrhagic herbs
are highly astringent). The non-protein amino acid dencichine
has been credited with having hemostatic properties, though it is
also considered a neurotoxin, at least for the higher concentra-
tions present in Lathyrus sativus (grass pea).'*=° Other con-
stituents may also contribute to the hemostatic activity.

Numerous clinical trials have examined the role of tienchi
ginseng saponins in patients with hemorrhagic stroke. In a
meta-analysis of 20 clinical trials, 1,891 Chinese patients were
randomized to current supportive therapies or those conven-
tional therapies plus i.v. san qi saponins for 10-70 days.?!
Mortality was significantly less, overall efficacy significantly
better, neurological deficit significantly less, and intracerebral
hematoma volume significantly less in the tienchi ginseng
saponins group compared to controls. Of the six trials that gave
mortality reports, 3.6% of patients died in the san qI saponins
group compared to 9.9% of controls. Adverse effects, where
reported, were mild and transient. Though these small, low-
quality studies are not definitive, they do suggest a potential
role of tienchi ginseng saponins in patients with hemorrhagic
strokes.

The jump from the anti-hemorrhagic properties of tienchi
ginseng to its use for brain ischemia is somewhat mysterious.
Preclinical studies, however, support that saponin extracts from
P. notoginseng provide a protective effect against ischemic
brain damage.** These saponin-containing injections have been
shown to promote neuronal plasticity, attenuate apoptosis, and
caspase activation, and to reduce pro-inflammatory cytokine
production and blood—brain barrier permeability.

One meta-analysis of eight randomized clinical trials of
tienchi ginseng saponins included 660 Chinese patients with
acute ischemic stroke.?® Seven of the eight trials were rated as
having a high risk of bias for a variety of reasons. One trial was
double blind, and all but one of the remainder were single
blind. No study reported results beyond one month, with
treatment being initiated within 24 h to one month of the acute
stroke. Six studies used an extract of san qi saponins: one at an
oral dose of 240mg q.d. for one month and five i.v. 200-
525mg q.d. for 14-20 days. This extract is referred to as
xueshuantong, xuesetong, lulutong, and zhengkangnaoming in
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Chinese medicine. Two studies used a subset of these com-
pounds known as panaxatriol saponins (particularly ginseno-
side Rgl, which shows strong anti-platelet activity) orally,
200 mg t.i.d. for one month. This extract is often referred to as
sanchitongshu. Two trials reported a significant reduction in
death and dependence compared to controls one month after
stroke. All but one study reported significantly improved
neurological deficits when taking san qi saponins compared to
controls. Reported adverse events were rare and mild. At least
two of the trials paired tienchi ginseng saponins with aspirin,
and at least one used various anticoagulants and antiplatelet
agents in combination.

Another double-blind, randomized, multicenter clinical trial
involving sanchitongshu has been published since the above
meta-analysis was performed.>* In it, 140 Chinese patients
who had suffered an acute ischemic stroke in the past 30 days
were randomized to either panaxatriol saponins extract 200 mg
t.i.d. plus aspirin 50 mg q.d. or placebo plus the same dose of
aspirin for one month. Subjects were followed for three to six
months. Neurological deficits were significant lower and
ability to perform activities of daily living significant better in
the combination group compared to aspirin/placebo. There
were no deaths in either group during the follow-up period.
Adverse effects were mild and mostly consisted of gastroin-
testinal upset that went away without treatment, being equally
infrequent between both treatment groups.

A typical oral dose of crude san qi ginseng is 1-3 g t.i.d. This
can be administered by capsule, decoction, or granulation. As
with Asian ginseng, cost is a significant issue with this herb.

Other Neuroprotective Chinese Herbs

One retrospective, case-control study of 1,236 Taiwanese
adults who had suffered strokes and had type 2 diabetes mel-
litus found that those who had used Chinese medicine had
significantly less mortality than those who had not, after con-
trolling for multiple confounding variables.>> Shu Jing Hu6
Xué Tang (Relax the Channels and Invigorate the Blood De-
coction), a complex formula with 17 component herbs that
originated in the Wan Bing Hui Chun (All Diseases Return to
Spring), written by Gong Ting-Xian in approximately 1585
CE, was the most used formula in this cohort. Salvia miltior-
rhiza (red sage, dan shen) root was the most used herb in this
cohort. This herb, in the Lamiaceae family, is widely recog-
nized to have many positive effects on the cardiovascular
system. Many low-quality clinical trials have been published in
the Chinese medical literature, mostly involving injectable
extracts of red sage.”?” Although these studies generally re-
port improved neurological outcomes after acute ischemic
stroke compared to various control groups, methodological
problems prevent any firm conclusions. One small randomized
trial in 106 Chinese adults who had recovered from an ische-
mic stroke found that a combination of red sage, tienchi gin-
seng, and Dryobalanops aromatica (Borneo camphor tree)
resin (known as dan shen dripping pills) significantly lowered
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stroke recurrence compared to no additional therapy.?® Further
research is warranted on red sage for the prevention and
treatment of acute ischemic stroke. A typical dose of the herb
as crude powder, granulation, or in decoction is 5-10 g/day in
divided doses.

Astragalus membranaceus (astragalus, huang qi) root is used
in Traditional Chinese Medicine for many purposes, in par-
ticular as a gi tonic. It is a member of the Fabaceae family.
The clinical manifestation of deficient gi can be compared to
fatigue, which is very common in post-stroke patients. A
double-blind clinical trial randomized 64 Chinese adults with
post-stroke fatigue to either 2.8 g astragalus extract or placebo
t.i.d.*” After one month, astragalus improved fatigue and social
and cognitive functioning significantly compared to placebo.
Another double-blind trial randomized 68 Chinese adults who
had suffered acute hemorrhagic stroke to either astragalus
extract 3 g or placebo t.i.d. for two weeks.*® The percentage of
patients who achieved functional independence was signifi-
cantly higher in the astragalus group compared to placebo.
There were numerous severe adverse effects, but they were
equivalent between groups and not considered medication re-
lated (including four deaths due to re-bleeding, one in the as-
tragalus group and three in the control group). More research is
needed, but astragalus looks promising as a treatment after any
kind of stroke. A typical dose of crude astragalus root as
powder, granule, or decoction is 5g t.i.d. A typical dose of
astragalus tincture or glycerite is 3-5mL t.i.d.

Astragalus makes up the vast proportion of Bu Yang Huéan
Wu Tang (Great Yang Restoration Decoction), a formula
commonly used as a treatment for stroke in China and Taiwan.
This formula originated in the Y7 Lin Gdai Cuo (Correction of
Errors Among Physicians), written by Wang Qing-Reén in 1830
CE. Its ingredients are listed in Table 1. Much preclinical re-
search supports the traditional use of this formula for stroke
patients.®'*?

A meta-analysis assessed 19 clinical trials on Great Yang
Restoration Decoction in 1,580 Chinese patients who had
suffered acute ischemic stroke.** All trials were considered at
high risk of bias due to multiple methodological flaws. Neu-
rological deficits post stroke were significantly less likely in
the herbal formula group compared to conventional medical
treatment alone. Only one trial assessed mortality benefits, and
thus this outcome was too unreliable to know if the formula had
any effect. Adverse effects were rare and minor in those trials
that reported them.

Many other traditional Chinese herbs have real potential to
help stroke patients. Table 2 reviews a range of these herbs
with significant research on their purported mechanisms of
action in patients with stroke. Clinical trials are warranted for
all of these herbs.

Other Neuroprotective and Restorative Herbs

Centella asiatica (gotu kola) of the Lamiaceae family has
been used in various traditional healing systems throughout
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Table 1. Components of Bii Yang Huan Wii Tang (Great Yang Restoration Decoction)
Herb Common names Part used Percentage
Astragalus membranaceus Astragalus, huang qi Root 75%
Angelica sinensis Dong quai, dang gui wéi Root tips 7.5%
Ligusticum chuanxiong Sichuan lovage, chuan xiong Root 3.5%
Paeonia lactiflora Red peony, chi shao Root with bark 3.5%
Prunus persica Peach seed, tdo ran Seed 3.5%
Carthamnus tinctorius Safflower, hong hua Flower 3.5%
Pheretima spp. Earthworm, di ling Whole animal 3.5%

Asia, prominently Ayurvedic medicine. The aerial parts and
roots of this wetland-loving plant are used. Gotu kola has
neuroprotective, neuroregenerative, and nootropic (enhancing
cognitive function including memory) effects.** Research has
suggested that this very safe herb helps to decrease oxidative
stress in the brain, increase levels of antioxidant enzymes,
affect neuronal morphology and acetylcholine esterase activ-
ity, as well as generally improve learning and memory.*>-°
Many preclinical studies support that gotu kola has actions that
are beneficial for preventing and treating strokes.®’ >’

One double-blind, preliminary trial assessed 48 Indonesian
adults suffering from cognitive dysfunction while recovering
from ischemic stroke.*’ Randomization was not described, but

the subjects were treated with either 750 or 1,000 mg of a crude
gotu kola extract or folic acid 3 mg daily for six weeks. All
three treatments were equally effective at improving overall
cognitive function compared to baseline. Gotu kola at both
doses was significantly better at improving memory than folic
acid. There were no adverse effects in the trial. Although small,
this provides initial evidence for use of gotu kola to help pa-
tients recover cognitive function after a stroke. Long-term use
is recommended for optimal benefits. A daily dose of gotu kola
extract standardized to triterpenoid saponin content 30—-60 mg
t.i.d. or of fresh whole plant tincture or glycerite 3—5 mL t.i.d. is
recommended. Though in vitro evidence suggests flavonoids
such as quercetin and kaempferol (which are hardly unique to

Table 2. Traditional Chinese Herbs for Stroke and Relevant Actions

Herb Proposed Actions Citation

Uncaria rhynchophylla (cat's claw, gou téng) Neuroprotection, inflammation modulation, antioxidant, a

stems anti-diabetic, anti-hypertensive

Ligusticum chuanxiong (Sichuan lovage, Platelet activation inhibition, inflammation modulation, =

chuan xiong) root antioxidant, vasodilation, neuroprotection

Carthamnus tinctorius (safflower, hong hua) flower Inflammation modulation, antioxidant, neuroprotection ¢

Salvia miltiorrhiza (red sage, dan shen) root Neuroprotection, antioxidant, inflammation modulation d

Scutellaria baicalensis (Chinese skullcap, Neuroprotection, antioxidant, inflammation modulation, ¢

huang gin) root anti-thrombotic, antifibrotic, anti-diabetic

Prunella vulgaris (heal all, xia ku cao) herb Inflammation modulation, anti-thrombotic, anti-hyperlipidemic &

Eleutherococcus senticosus Antioxidant, anti-hyperlipidemic, neuroprotection, g

(eleuthero, ci wujia) root inflammation modulation

Camellia sinensis (green tea) leaf Antioxidant, neuroprotection g

Pueraria montana var lobata (kudzu, ge gen) Antioxidant, neuroprotection £
9

Magnolia officinalis (magnolia) Antioxidant, anti-thrombotic, inflammation modulation, neuroprotection

@Chik SCC, Or TCT, Luo D, et al. Pharmacological effects of active compounds on neurodegenerative disease with Gastrodia and Uncaria decoction, a commonly used poststroke
decoction. Sci World J 2013:1-22; ®Donker PO, Chen Y, Ding L, Qiu F. Locally and traditionally used Ligusticum species—A review of their phytochemistry, pharmacology and
pharmacokinetics. J Ethnopharmacol 2016;194:530-548; “Xu H. Liu WX, Liu TL, et al. Synergistic neuroprotective effects of danshensu and hydroxysafflor yellow A on cerebral
ischemia-reperfusion in rats. Oncotarget 2017;8:115434-115443; “Bonaccini L, Karioti A, Bergonzi MC, Bilia AR. Effects of Salvia miltiorrhiza on CNS neuronal injury and
degeneration: A plausible complementary role of tanshinones and depsides. Planta Med 2015;81:1003-1016; “Gaire BP, Moon S-K, Kim H. Scutellaria baicalensis in stroke
management: Nature’s blessing in traditional Eastern medicine. Chin J Integr Med 2014;20:712-720; Park SH, Koo HJ, Sung YY, Kim HK. The protective effect of Prunella vulgaris
ethanol extract against vascular inflammation in the TNF-o-stimulated human aortic smooth muscle cells. BMB Rep 2013;46:352-357; 9Kim H. Neuroprotective herbs for stroke
therapy in traditional Eastern medicine. Neurol Res 2005;27:287-301.
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Figure 1. Ginkgo biloba. Drawing by Meredith Hale and reprinted with permission.

gotu kola, being found in most other plants) from gotu kola
inhibit CYP3A4 and 2D6, there is no clinical evidence of any
interactions between gotu kola and any drug.*'

The roots of Withania somnifera (ashwagandha), a member
of the Solanaceae family, have a long history of use in Ayur-
vedic medicine as a remedy for a wide range of neurologic
disorders.'” In addition to being antioxidant and neuroprotec-
tive, ashwagandha decreased the size of cerebral infarcts in
preclinical research.** ** Administration of the herb for 30, but
not 15, days prior to middle cerebral artery occlusion in rats led
to significant neuroprotection with reduced clinical conse-
quences of the induced ischemic strokes.** This suggests that
ashwagandha might be worth researching as a stroke preven-
tative in humans. The dose of crude ashwagandha root in
capsules or as powder is 1-3 g t.i.d. The dose of tincture of the
fresh (preferably) or dried root is 2-3 mL t.i.d. There are no
anticipated adverse effects with this herb.

Bacopa monnieri (brahmi) of the Plantaginaceae family has
>3,000 years of use in Ayurvedic medicine primarily for
promoting cognitive and mental health.*® Its common name
refers to Brahma, the Hindu god who created all life (but not
the universe itself). Brahmi grows in wetland areas, and is
native to every continent except Antarctica. Preclinical re-
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search in rat models of stroke have shown improvements in
cognitive function, memory restoration, neuro-regeneration,
neuroprotective effects, and reduction of infarct size.*’ Several
mechanisms of action have been suggested, including in-
creasing cerebral blood flow, restoration of cholinergic func-
tion, GABA modulation, promoting antioxidant defenses,
augmentation of 5-HT levels, neuroprotection, reduction in
neuro-inflammation, and modulation of brain stress hor-
mones.***> An appropriate dosage of brahmi extract is 300 mg
daily in healthy patients, and some research suggests that this
dose can be doubled to 600 mg daily in patients with com-
promised cognitive function.’® The dose of tincture of the fresh
aerial parts is 3—5 mL t.i.d. It is extremely safe.

Ginkgo biloba (ginkgo; Figure 1), the last remaining mem-
ber of the Ginkgoaceae family, yields leaves that are not a
traditional medicine (though the seed was traditionally used in
Chinese medicine), having only been discovered to have me-
dicinal value in the 20th century by European researchers.
Standardized extracts of the leaves have been extensively re-
searched for several decades in the treatment of circulatory
conditions to increase peripheral and cerebral blood flow, and
in the treatment of dementia.'® Ginkgo leaf as a standardized
extract contains flavonoid glycosides consisting of quercetin,
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kaempferol, isorhamnetin, terpene lactones, ginkgolides, and
bilobalide, which has been shown to exert antioxidant activity
as well as a beneficial effect on neuronal cell metabolism and
cerebral circulation.'*>' In preclinical trials, this extract has
also been shown to be highly protective to the brain and neu-
ronal tissue while also reducing stroke volume, suggesting it
may be a useful preventative treatment for stroke.'® Note
that the standardized extract also removes most of a set of
toxins called ginkgolic acids, which are similar to urushiol
from poison ivy and have actually shown neurotoxicity in
vitro.>® Therefore, crude extracts of ginkgo leaves are not
recommended for use.

Several clinical trials have been conducted on ginkgo leaf
standardized extracts in people who have had a stroke. A meta-
analysis of 10 randomized trials conducted prior to 2005 found
that overall ginkgo extract significantly improved neurological
outcomes in ischemic stroke patients.’® Unfortunately, the best
quality trial up to that point did not show a difference between
ginkgo and placebo in improving function, but it was safe.>* A
more modern trial randomized 102 Iranian adults to either
ginkgo extract 40 mg t.i.d. or placebo after acute ischemic
stroke for four months.> Post-stroke functional recovery was
significantly better in the ginkgo group compared to controls,
with a number needed to treat of just 2.5 to see a 50% reduction
in the clinical score used to assess neurological function. A
much larger multicenter trial randomized 348 Chinese adults
who had suffered an ischemic stroke within seven days to take
either ginkgo extract 450 mg/day or no additional treatment.
All subjects were treated with aspirin 100 mg/day.’® Neuro-
logical and cognitive function were significantly better in the
ginkgo + aspirin group compared to aspirin alone, with no
difference in recurrent vascular events or adverse effects. Note
that this strongly supports that ginkgo is safe to take with as-
pirin. Another more recent trial randomized 90 Croatian adults
who were recovering from ischemic stroke to receive ginkgo
extract 120 mg or 60 mg or placebo daily for six months.’” At
these much lower doses, only one of four measures showed that
ginkgo was superior to placebo at improving neurological or
cognitive function, though the ginkgo group suffered fewer
adverse effects than the placebo group. The totality of this
research strongly suggests that very high doses of ginkgo
(450 mg, about twice as high as the 240 mg dose used in some
of the highest dose ginkgo extract studies) along with aspirin is
quite promising and safe after ischemic stroke.

Rosmarinus officinalis (rosemary) has a long history of use
in Western Europe’s herbal tradition, particularly in the
Mediterranean region where it grows in abundance. It is a
member of the Lamiaceae family, and the leaf is the medicinal
part. Rosemary also has been extensively studied for its effects
on cognition, memory, and cardiovascular protective mecha-
nisms. Alcohol extracts of rosemary have been shown to have
protective effects on both the cardiovascular system and the
brain.>® Rosemary has been shown to have significant antiox-
idant effects in the vascular system, which suggests that it may
be useful in the prevention of ischemic stroke events if taken
long term.>® Preclinical trials have shown that rosemary extract
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demonstrates effective improvement of cerebral infarction and
neurologic regeneration while also affecting blood—brain bar-
rier permeability. This resulted in a reduction in brain edema
and therefore a reduction in neurologic damage.®® The broad
scope of research and historic use of this plant suggest it may
be helpful both preventatively and as a post-stroke treatment.
The effects on atherosclerotic prevention are notable in the
prevention of stroke, as are the significant benefits to the blood—
brain barrier, brain edema, and neuro-regeneration through
notable antioxidant and nootropic activity.®’ A typical dose
of crude rosemary powder is 500—1,000 mg t.i.d. and of tincture
1-2mL t.i.d.

Conclusion

Many of the herbs and herbal formulas discussed in this
article have a long history of use for stroke, with new sup-
porting evidence elaborating on their possible mechanisms of
action (or suggesting new herbs for this purpose). Clinical
trials remain largely preliminary but promising. The potential
of creating new and effective ways to prevent and treat is-
chemia and hemorrhagic stroke is great. The herbs discussed
have been shown to be very safe and can work either alone or in
formulas. Given the ongoing relative lack of therapies for
stroke and post stroke, clinical implementation of these treat-
ments is viable, and research on them should be prioritized.
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