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Herbal med

Bu-yang-huan-wu-tang

Danhong injection

Sanhua

Zhi-gan-cao-tang

Ginkgo biloba leaf

Huanglian Jie Du decoction

Buyang Huanwu

Angong Niuhuang pill

Qingkailing (QKL) injection

Xue-Fu-Zhu-Yu Decoction
(XEZYD)

Key metabolite(s)

Angelica sinensis (Oliv.) Diels (Apiaceae),
Astragalus mongholicus Bunge Fabaceac),
Conioselinum anthriscoides ‘Chuanxiong’
(Apiaceae), Carthamus tinctorius L. (Asteraceae),
Carthamus tinctorius L., Prunus persica (L) Batsch
(Rosaceae), and Paconia lactiflora Pall
(Paconiaceae)

Salvia miltiorrhiza Bunge [Lamiaceae] and
Carthamus tinctorius L. [Asteraceae]

Rheum officinale Baill. [Polygonaceae], Magnolia
officinalis Rehder & E.H.Wilson [Magnoliaceae],
Citrus aurantium L. [Rutaceac], and Hansenia
weberbaueriana [Apiaceae]

Glycyrrhiza glabra L. [Fabaceae],Panax

ginseng C.A.Mey. [Araliaceae], Neolitsea cassia (L)
Kosterm. [Lauraceae], Zingiber officinale Roscoe
Zingiberaceae], Ophiopogon japonicus (Thunb.)
Ker Gawl. [Asparagaceae], Ziziphus jujuba Mill.
[Rhamnaceae], Rehmannia glutinosa (Gaertn.)
Libosch. Ex DC. [Orobanchaceae], Cannabis sativa
L. [Cannabaceae]

Ginkgo biloba L. [Ginkgoaceae]

Coptis chinensis Franch. [Ranunculaceael,
Scutellaria baicalensis Georgi [Lamiaceac],
Phellodendron amurense Rupr. [Rutaceac],
Gardenia jasminoides ). Ellis [Rubiaceac]

Astragalus mongholicus Bunge [Fabaceae]

Prunus persica (L) Batsch [Rosaceael, Carthamus
tinctorius L. [Asteraceae]

Paconia lactiflora Pall. [Paconiaceae], Angelica
sinensis (Oliv.) Diels [Apiaceae]

Conioselinum anthriscoides ‘Chuanxiong’
[Apiaceae]

Bos taurus domesticus

Curcuma aromatica Salisb. [Zingiberaceae]
Rhinoceros unicornis

Gardenia jasminoides J. Ellis [Rubiaceae]
Coptis chinensis Franch. [Ranunculaceae]
Scutellaria baicalensis Georgi [Lamiaceae]

Isatis tinctoria L. [Brassicaceac]
Lonicera japonica Thunb. [Caprifoliaceac]
Concha Margaritifera

Usta, Betula pubescens var. pubescens [Betulaceac]
Gardenia jasminoides ) Ellis [Rubiaceae], and
Cornus mas L. [Cornaceae]

Angelica sinensis (Oliv.) Diels (Apiaceae) Root,
Bupleurum chinensis (Apiaceae), Carthamus
tinctorius L. (Asteraceae), Citrus limon (L.) Osbeck
(Rutaceae), Cyathula officinalis K.C. Kuan
(Amaranthaceae), Glycyrrhiza glabra L.
(Leguminosae), Conioselinum anthriscoides
‘Chuanxiong’ (Apiaceae), Paconia lactiflora Pall.
(Paconiaceae), Platycodon grandiflorus (Jacq.) A.
DC. (Campanulaceae), Prunus persica (L) Batsch
(Rosaceae), Rehmannia glutinosa (Gaertn.)
Libosch. Ex DC. (Orobanchaceae)

Neuroprotection: BYHWT supports neuronal
survival by reducing oxidative stress, preventing
apoptosis, and improving mitochondrial function.
Anti-inflammatory Effects: It also modulates
inflammatory pathways, lowering pro-
inflammatory cytokine levels and promoting
neurovascular repair

These processes help upregulate the expression of
growth-associated protein 43 (GAP-43), promote
axonal regeneration, and accelerate neural
functional recovery

SHD significantly improved rheological
parameters, including blood viscosity, fibrinogen
levels, and haematocrit, thereby enhancing blood
flow and reducing the risk of vascular
complications

ZGCT may assist individuals with premature
ventricular contractions by alleviating associated
symptoms such as heart palpitations, shortness of
breath (dyspnea), insomnia, and fatigue

Ginkgo biloba extract (GBE) is developed to
optimize the therapeutic potential of ts leaves,
with EGb761 being the standardized formulation.
In traditional Chinese medicine, Ginkgo biloba
leaves are believed to astringe the lungs, regulate
the intestines, promote blood circulation, and
nourish the heart

Both extrinsic pathways, like death receptor-
mediated apoptosis, and intrinsic pathways, such
as those mediated by mitochondria, calpain, ps3,
P38, ERK, JNK, and the endoplasmic reticulum,
are crucial for activating downstream apoptotic
molecules that lead to cell death

By activating the PI3K-Akt signaling pathway,
BHD may disrupt the progression of Ischemic
stroke (1) and induce cuproptosis, thereby
exerting anti-apoptotic effects

In brain tissue, Angong Niuhuang Pill has been
shown to significantly reduce NO levels and NOS
activity. Additionally, it can increase the
erythrocyte aggregation index and platelet
aggregation rate, while enhancing both blood and
plasma viscosity

In a mouse model of cerebral ischemia/
reperfusion, QKL injection has been shown to
reduce calcium overload, enhance endothelial
nitric oxide synthase expression, regulate matrix
metalloproteinase-9 levels, and suppress
inflammatory responses

XFZYD enhanced rt-PA-mediated
neuroprotection in rats with thromboembolic
stroke. This effect is likely due to the suppression
of HIF-la and TNF-a, which in turn inhibits
inflammation (via iNOS) and apoptosis (via active
caspase-3). These findings provide scientific
support for the therapeutic potential of combining
XFZYD with rt-PA in the treatment of Ischemic
stroke

Reference

Hung et al. (2015)

Han et al. (2017)

Zhengetal. (2023)

Hung et al. (2016)

Zhaoetal. (2021a)

Yuet al. (2022)

Zhong et al.
(2023)

Xu et al. (2022)

Cheng et al.

(2012)

Lee et al. (2011)
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CPM name

Type

SFDA

approval
number

Actions

Indications

10

11

12

13

14

15

16

Abbreviations: BCS, bovis calculus sativus; BCA, bovis calculus artifactus; NBC, natural bovis calculus; CPM, chinese patent medicine; SFDA, state food and drug administrat

Shixiang Fansheng
pill

Qishiwei Zhenzhu

Pill

Renshen zaizao
Pill

Angong Niuhuang

Pill

Angong Niuhuang
Pill

Tiandan Tongluo
Tablet

‘Tiandan Tongluo
Capsule

Xinnaojing Tablet

Annao Pill

Jiannao Anshen
tablet

Qingxuan Zhitan
Pill

Zaizao Wan

Xueshuan
Xinmaining Pill

Xueshuan
Xinmaining
Capsule

Kangshuan Zaizao
Pill

Ershiwuwei
Zhenzhu Pill

NBC

NBC

NBC

NBC

NBC

BCA

BCA

BCA

BCA

BCA

BCA

BCA

BCA

BCA

BCA

BCS

712020754

754020081

712020350

721021326

711021084

720090152

720010029

721021359

723020126

723020125

711021187

714021477

720030145

722021474

721021307

754020085

‘To open orifices, resolve phlegm, tranquilize the
mind with heavy medicinals

To tranquilize mind, unblock meridians, harmonize
collaterals, harmonize qi and blood and open the
orifices

To tonify i, nourish blood, dispel wind, resolve
phlegm, activate blood and unblock the collaterals

Actions to clear heat, remove toxin, settle fright, and
open the orifices

“To dlear heat, remove toxin, settle fright and open
the orifices

To activate blood, unblock the collaterals,
extinguish wind, and resolve phlegm

To activate blood, unblock the collaterals,
extinguish wind, and resolve phlegm

‘To pacify the liver, subdue yang, clear the heart and
tranquilize the mind

To clear heat, remove toxin, tranquilize the mind
and induce resuscitation, sweep phlegm, open the
orifices, settle fright and extinguish wind

To clear heat, remove toxin, tranquilize the mind
and induce resuscitation, sweep phlegm, open the
orifices, settle fright and extinguish wind

“To pacify the liver, extinguish wind, resolve phlegm

and unblock the collaterals

‘To dispel wind, resolve phlegm, activate blood and
unblock the collaterals

To tonify g, activate blood, open the orifices and
relieve pain

To tonify g, activate blood, open the orifices and
relieve pain

To activate blood, resolve stasis, relax sinews,
unblock the collaterals, extinguish wind and arrest
convulsions

To tranquilize the mind and open the orifices

Apoplexy due to phlegm clouding the pericardium,
manifested as delirious speech, coma, exuberant and
congesting sputum, and trismus

Heimai and Baimai disease (Tibetan Medicine),
Longxue disorders (Tibetan Medicine), apoplexy
with paralysis or hemiplegia, epilepsy, cerebral
haemorrhage, cerebral concussion, heart disease,
hypertension and neurotic disorders

Apoplexy with the pattern of qi deficiency with blood
stasis and obstruction of collaterals by wind-phlegm,
manifested as deviated eyes and mouth, hemiplegia,
numbness of the limbs, pain, spasm, and sluggish
speech

Febrile discase due to pathogenic factors entering the
pericardium, manifested as high fever with seizure,
loss of consciousness, and delirious speech; apoplex
with coma, encephalitis, meningitis, toxic
encephalopathy, cerebral haemorrhage, and
septicemia with the symptoms described above

Febrile disease due to pathogenic factors entering the
pericardium, manifested as high fever with seizure,
loss of consciousness, and delirious speech; Apoplexy
with coma, encephalitis, meningitis, toxic
encephalopathy, cerebral hemorrhage, and
septicemia with the symptoms described above

Apoplexy striking the meridians and collaterals with
the pattern of wind-phlegm and blood stasis
obstructing the meridians and collaterals, manifested
as hemiplegia, hemianesthesia, deviated eyes and
mouth, and sluggish speech; Acute stage and early
stage of convalescence of cerebral infarction with the
symptoms described above

Indications Apoplexy striking the meridians and
collaterals with the pattern of wind-phlegm and
blood stasis obstructing the meridians and collaterals,
manifested as hemiplegia, hemianesthesia, deviated
eyes and mouth, and sluggish speech; Acute stage and
carly stage of convalescence of cerebral infarction
with the symptoms described above

Dizziness and stroke (apoplexy) due to ascendant
hyperactivity of liver yang, manifested as dizziness,
blurred vision, vexation, restlessness, slurred speech,
and paralyzed limbs; Hypertension with the
symptoms described above

High fever, loss of consciousness, vexation,
restlessness, delirious speech, convulsions, syncope,
wind stroke with blocked orifices, headache and
dizziness; Hypertension and cercbral apoplexy with
the symptoms described above

High fever, loss of consciousness, vexation,
restlessness, delirious speech, convulsions, syncope,
wind stroke with blocked orifices, headache and
dizziness; Hypertension and cerebral apoplexy with
the symptoms described above

Dizziness, vertigo, stiffness of the neck, distension in
the head, heat in the chest, fear, deficiency vexation,
exuberant and congesting phlegm, slobber, sluggish
speech, numbness of the limbs, deviated eyes and
mouth and hemiplegia due to ascendant
hyperactivity of liver yang, and internal stirring of
liver wind

Apoplexy due to wind phlegm obstructing the
collaterals, manifested as hemiplegia, deviated tongue
and mouth, numbness of the extremities, pain,
spasm, and sluggish speech

Stroke and chest bi disorder due to qi deficiency with
blood stasis, manifested as dizziness, vertigo,
hemiplegia, oppression in the chest, heart pain,
palpitations, and shortness of breath; Recovery phase
of IS, coronary heart discase and angina pectoris with
the symptoms described above

Stroke and chest bi disorder due to qi deficiency with
blood stasis, manifested as dizziness, vertigo,
hemiplegia, oppression in the chest, heart pain,
palpitations, and shortness of breaths Recovery phase
of IS, coronary heart disease and angina pectoris with
the symptoms described above

Wind stroke due to static blood obstructing orifices
and failing to nourish meridians and collaterals,
manifested as numbness of the limbs, difficulty in
walking, paralysis, deviated eyes and mouth, slurred
speech; Convalescence stage and sequela of apoplexy
with the symptoms described above

Apoplexy manifested as hemiplegia, deviated eyes
and mouth, coma, disordered consciousness,
delirious speech, and mania, etc
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Classification Chemical componel Molecular formula PubChem CID
Bile pigments Bilirubin Ca3HieN,Og 5280352
Bilirubin calcium CaHyaCaN, O 101620642
Bilirubin glucuronic acid CiHuNiOr 6438344
conjugates
Biliverdin CyaHyN,O 5280353
Bile acids Cholic acid CayHiOs 221493
Deoxycholic acid CauHiO4 222528
Chenodeoxycholic acid CauHiO4 10133
Ursodeoxycholic acid CaiHiOs 31401
Hydeoxycholic acid CayHiOy 5283820
Lithocholic acid CaiHiOy 9903
Taurocholic acid CagHiNOsS 6675
Glycocholic acid CaHyaNOg 10140
Taurodeoxycholic acid CaHisNOGS 2733768
Glycodeoxycholic acid CaHyaNOs 3035026
‘Taurochenodeoxycholic acid CagHisNOS 387316
Glycochenodeoxycholic acid CaHyaNOs 12544
Tauroursodeoxycholic acid CagHisNOGS 9848818 |
Glycoursodeoxycholic acid CoHaNO; 12310288
Taurolithocholic acid CagHiNOsS 439763
Glycolithocholic acid CaHysNO, 115245
Proteins and amino acids Taurine CaHNOSS 123
Glycine CHNO, 750 |
Alanine C3H;NO, 5950
Valine C5HyNO, 6287
Leucine CeHi3NO, 6106
Isoleucine CeHNO, 6306
Methionine CHNOsS 6137
Proline C5HoNO, 145742
Tryptophan CiiHiaN0; 6305
Serine CH,NO, 5951
Tyrosine CoHyNOy 6057
Cysteine C3HNOS 5862
Phenylalanine CsH,NO, 6140
Threonine C{HNO, 6288
Aspartic acid CiH;NO, 5940
Glutamic acid C5HoNO, 33032
Lysine CeHiN,0, 5962
Arginine CH N0, 6322
Histidine CeHoN;0, 6274
Asparagine CHN;0, 6267
Glutamine CsHyoN205 5961
Cholestenes Ergosterol CasHi0 444679
Cholesteryl ester CisHreOs 90471597
N Cholesterol CHiO 5997 |
Others Vitamin D3 CyHuO0 5280795
Phosphatidylcholine CuuHgNOgP 6441487
Oleanic acid CaoHOy 10494
Ursolic acid CioHisOs 64945
Methyl cholate CasHiO5 10960835
i Carotenoid B CigHs0 14730337 |
Microelement K, Na, Ca, Mg, Fe, P, Mn, Cu, Cl, Co, Ti, Cr, Ni, Pb, Zn, Ba, La, Li, Mo, Al, V, Sr and Y

Reference

Jia et al. (2013),
Miao et al. (2013),
Feng et al. (2017),

Huang et al. (20182),
Liu et al. (2019b),
Yu et al. (2020)
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Taurine

Taurine

TUDCA

Taurine

CA+
HDCA

cA

HDCA

Taurine

Taurine

Taurine

Taurine

Biliverdin

Biliverdin

Bilirubin

Biliverdin

BCS

nimal models and methods

. Animals: SD rats (8), 280-340 g

. Model: MCAO

. Ischemia time: Unclear

. Route of administration: iv

. Drug treating times: 4 h afier MCAO
. Administration dosage: 50 mg/kg

P -

1. Animals: SD rats (), 250-280 g

2. Model: tMCAO

3. Ischemia time: 2 h

4. Route of administration: ip

5. Drug treating times: 48 h, 24 h and 2 h before MCAO,
0.5h and 12 h after MCAO

6. Administration dosage: 200 mg/kg

. Animals: SD rats (8), 180-200 g

. Model: tMCAO

. Ischemia time: 2 h

. Route of administration: iv

. Drug treating times: 1 h after modeling
. Administration dosage: 400 mg/kg

cwa e

. Animals: SD rats
. Model: MCAO

. Ischemia time: Unclear

. Route of administration: iv

. Drug treating times: 1 h after CI

. Administration dosage: 50 mg mL"-kg"

ENT I .

. Animals: SD rats (8), 310-350 g

. Model: pMCAO

. Ischemia time: permanent

. Route of administration: ip

. Drug treating times: 1 h before MCAO
. Administration dosage: 21 mg/kg

oW~

. Animals: Newborn SD rats
. Model: in vitro NVU

. Ischemia time: 1 h

. Route of administration: coculture

. Drug treating times: 24 h before OGD/R, 1 h under
OGD, 24 h after OGD/R

6. Administration dosage: 93.75 pg/mL, 11.72 pg/mL.

MEwe e

1. Animals: SD rat pups

2. Model: in vitro NVU

3. Ischemia time: 1 h

4. Route of administration: coculture

5. Drug treating times: 24 h before OGD/R, 1 h under
oGD

6. Administration dosage: 10.16 ug/mL, 254 pg/mL

. Animals: SD rats (8), 300-320 g

. Model: tMCAO

. Ischemia time: Unclear

. Route of administration: iv

. Drug treating times: 1 h afier MCAO

. Administration dosage: 50 mg mL kg

cms e

. Animals: SD rats (8), 315-340 g

. Model: tMCAO

. Ischemia time: 2 h

. Route of administration: iv

. Drug treating times: 2 h after MCAO
. Administration dosage: 50 mg/kg

P

. Animals: SD rats (8), 200-250 g
. Model: pMCAO

. Ischemia time: permanent

. Route of administration: ip

. Drug treating times: 1 week before MCAO
. Administration dosage: 250 mg/kg

Amewe e

. Animals: Wistar rats, 250-300 g

. Model: tMCAO

. Ischemia time: 1 h

. Route of administration: iv

. Drug treating times: 30 min before MCAO
. Administration dosage: 200 mg/kg

P

. Animals: D rats (8), 200-240 g

. Model: tMCAO

. Ischemia time: 2 h

. Route of administration: ip

. Drug treating times: 15 min before reperfusion, 4 h
after reperfusion

6. Administration dosage: 35 mg/kg in 2 mL

MEwe

1. Animals: 1). SD rats (3), 200-240 g, 2). SD rats pups
2. Model: 1). tMCAO, 2). in vitro hippocampal neurons 1/
R injury

3. Ischemia time: 2 h

4. Route of administration: 1). ip, 2). coculture

5. Drug treating times: 15 min before reperfusion, 4 h,
12 h and 20 h after reperfusion

6. Administration dosage: 1). 35 mg/kg, 2). 2 pg/mL

. Animals: SD rats (8), 280-300 g

. Model: tMCAO

. Ischemia time: 2 h

. Route of administration: ip

. Drug treating times: 2 h after reperfusion
. Administration dosage: 2 mmol/L

cws N~

. Animals: Wistar rats (3), 250-250 g

. Model: tMCAO

. Ischemia time: 1.5 h

. Route of administration: ip

. Drug treating times: Immediately after reperfusion
. Administration dosage: 100 mg/kg

P

. Animals: SD rats (), 240-280 g

. Model: tMCAO

. Ischemia time: 1.5 h

. Route of administration: ig

. Drug treating times: pre-dose for 3 days, 1 h before
MCAO, 6 h after MCAO

6. Administration dosage: 50 mg/kg, 100 mg/kg

woa e

Results

1. Tau treatment reduced cerebral infarction volume in rats

2. Tau treatment reduced the permeability of BBB in rats

3. Tau treatment almost completely abolished gelatinolytic activity in ischemic

brain microvessels

4. Tau treatment significantly inhibited the increase of MMP-9 activity induced

by CI

5. Tau treatment significantly inhibited the expression of CD147 protein

induced by CI

6. Tau blocks tPA-related bleeding by inhibiting CD147 - dependent MMP-9

pathway in ischemic brain endothelial cells after IS

1. Tau treatment reduced neurological deficit score in rats
2. Tau treatment reduced the volume of cerebral infarction in rats

3. Tau pretreatment reduced brain water content in rats

4. Tau (600 mg/kg ig) treatment reduces mean blood pressure and heart rate in

conscious and anesthetized rats

5. Tau treatment can significantly restore the number of neurons in

hippocampus and cortex after MCAO

6. Tau inhibits the expression of caspase-3 in cerebral infarction area

1. TUDCA treatment decreased the level of Glu

2. TUDCA treatment remarkably improved the degree of cerebral infarction in

ACI rats

3. TUDCA treatment improved the blood lipid level in ACI rats
4. TUDCA treatment inhibited mRNA and protein expressions of TNF-a, IL-§

and hs-CRP and alleviated inflammatory response

5. TUDCA treatment inhibited the expression of MDA and ox-LDL, increased
the expression of SOD and GSH-Px, and alleviated the ACI-induced oxidative

stress injury

6. TUDCA reduced the expression of VLDLR and NF-kB proteins and
downregulated the expression of Bax and caspase-3 through negative

regulation of Nrf2 signaling pathway

1. Tau treatment significantly reduced the number of microglia containing

MHC I antigen in rat CI area

2. Tau treatment significantly reduced the number of MHC Il antigen positive

microglia in cerebral ischemic area of rats

3. Tau inhibited NF-kB activity in ischemic penumbra of rats
4. Tau significantly inhibited TNF-a activity in ischemic penumbra of rats

1. CA + HDCA treatment reduced infarct volume in CI rats
2. CA + HDCA treatment downregulated the expression of TNF-a in ClI rats

3.CA + HDCA treatment inhibited IL-1p level in CI rats

4.CA + HDCA treatment reduced endothelial cell injury and plasma vWF

concentration in CI rats

5. CA + HDCA treatment reduced neuronal damage and serum NSE level in

rats with CI

1. CA treatment improved the BBB function remarkably

2. CA has a significant protective effect on the BBB characteristics and neurons

in the NVU after OGD/R

3. CA treatment inhibited the expression of IL-1f, IL-6 and TNF-a
4. CA pretreatment fully reversed OGD/R induced cell apoptosis in neurons

1. HDCA treatment protected the cell in a dose-dependent manner
2. HDCA treatment markedly improved the integrity of the BBB following

OGD/R

3. HDCA treatment significantly inhibited the release of TNF-a, IL-1fand IL-6
4. HDCA treatment significantly lower the apoptosis cells of OGD/R
5. HDCA treatment increased GDNF and BDNF expression and secretion

levels in a dose-dependent manner

1. Tau treatment reduced the number of MHC I antigen positive microglia in
ischemic gray matter, corpus callosum and caudate putamen of rats with CI
2. Tau treatment reduced the number of MHC II antigen positive microglia in
ischemic gray matter, corpus callosum and caudate putamen of rats with CI

1. Tau treatment decreased the infarct volume and lessened the brain swelling

significantly

2. Tau treatment markedly reduced the PARP levels in the cytosolic fractions in
the core and in the nuclear fractions in the penumbra and core
3. Tau treatment suppressed the induction and activation of NF-xB in the

penumbra and core after experimental stroke

4. Tau treatment markedly reduced the protein levels of TNF-a, IL-1B and

ICAM-1 in the penumbra and core

5. Tau treatment markedly reduced the number of neutrophils in the

penumbra and core

6. Tau treatment significantly reduced the cell death scores in the penumbra

and core

1. Tau pretreatment significantly improved cerebral infarction volume in rats

with CI

2. Tau pretreatment inhibited the decrease of SOD activity after ischemia for

6h

3. Tau pretreatment inhibited ICAM-1 expression in CI rats

1. Tau pretreatment reduced cerebral infarction volume in rats with CI
2. Tau pretreatment reduced the swelling volume of ischemic brain tissue in

ischemic rats

3. Tau pretreatment inhibits the expression of NF-B in CI rats

1. BV treatment markedly reduced the NSS of rats
2. BV treatment markedly reduced the infarction

3. BV treatment significantly downregulated the mRNA expression level of

HO-1

4.BV treatment significantly decreased the mRNA expression of TNF-a, IL-1p,

iNOS and IL-6

1. BV treatment remarkedly suppressed the mRNA and protein expression

levels of IL-6, IL-1B and TNF-a

2. BV treatment remarkably enhanced cell viability following OGD/R injury
3. BV treatment remarkably suppress the expression of caspase-3 and Bax

4. BV treatment promoted the expression of Bel-2

1. Apoptosis rate, MDA, 8-OHdG, Bax and caspase-3 levels in ischemic
penumbra decreased significantly after BR treatment in rats with CI
2. Expression of SOD, GSH and Bcl-2 in ischemic penumbra after BR

treatment in rats with CI

1. BV treatment rapidly increased the serum levels of BR in a dose-dependent
2. BV treatment significantly deceased the infarct area in the cerebral cortices
3. BV treatment prevented superoxide generation following tMCAQ

4. BV treatment significantly decreased the number of stained cells for these

oxidative injury markers in the cortex
5. BV treatment significantly reduced 4-HNE expressions

1. BCS treatment has a protective effect on CI/RI

2. BCS treatment inhibited neuronal apoptosis in response to CI/RI
3. BCS treatment alleviated the mitochondrial damage by CI/RI

Reference

Jin et al. (2018)

Wang et al.
(2007a)

Bian et al. (2019)

Wang and Xu
(2017)

Hua et al. (2009)

Li et al. (2020b)

Li et al. (2019a)

Wang et al. (2018)

Sun et al. (2012)

Luo et al. (2004)

Yang et al. (2006)

Li et al. (2017)

Li et al. (2021)

Zhang et al.
(2016)

Deguchi et al.
(2008)

Lu et al. (2020)

Abbreviations: ig, intragastric administration; ip: intraperitoneal injection; iv: intravenous injection; pMCAO, permanent middle cerebral artery occlusion; SD-rats: Sprague-Dawley rats;

tMCAO, transient middle cerebral artery occlusion; Tau, Tauring; BV, bil
calculus artifactus; NBC, natural bovis calculus; BBB, Blood-brain barrier; MMP-9, Matrix metalloproteinas
c-reactive protein; MDA, malondialdehyde; SOD, superoxide dismutase; ROS, reactive oxygen species;

rerdin; CA, cholic acid; TUDCA, tauroursodeoxycholic acid; BR, bilirubin; BCS, bovis calculus sativus; BCA, bovis
9; Glu, Glutamic acid; TNF-a, Tumor necrosis factor-a; hs-CRP, High-sensitivity
SH, glutathione; Bax, Bax, Bel-2, associated X protein; NF-B, Nuclear factor-kb; LDL-

C, Low-density lipoprotein cholesterol; MCP-1, Monocyte chemoattractant protein-1; IL-1§, Interleukin-1(; NVU, neurovascular unit; OGD/R, Oxygen-glucose deprivation/reperfusion;

GDNF, Glia cell line-derived neurotrophic factor; BDNF, Brain-derived neurotrophic factor;

INOS, inducible nitric oxide synthase; IS, Ischemic stroke.
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Chen 022) | BCSand Ya B o BCS (Twice  day, 015 § per ime, | Zhonglng Xingrao i + | 14 diys 1) The efciveate was91.3% inche 1) The medications in the trsanent
Zhonglens ol applcaion)  Zhongieng | Conventionalcament reament group and 7600% i the | reimen b no sgfican impact n
Xingoo lid Xingnao iuid + Comentonal contol group e funcion (Nanie Transaminase,
eament 2 Thetseamentpoup showedsome | Asparate Aminotanseras), Kidney

improvement n NIHSSscore, FOUR | funcion (serum creatinin) and
sore, RS score, and GCS score | detroltes (K, Nas, e
2) The medicatons in the trstnent
egimen have no sgnican impac on
coagultion function (APTT, INR)
5 The tcament regimen s no
sgnificant impact o th Hlod rotine
(RBC, WAC. PLT:
1) The adverse resctions relted o the
expermentl drug were mild diths,
it S cassinthe trcatment grop and
4 cases n the conrol group.Symptoms.
improved afer aking the mediation;
5) Nosigns of acive gastrointsinal
Blesling vere osered

Lo (o20) | BCSand Yo Raw sases BCS (Twice o day, 015 g pertime, | Conventional rcament | 14 days 1) The ffsctive rte was 96.57% in | The incidnce of adverse reactons wis
Gustrodin sl feling) + Gasrodin Iniecion the rcstmentgroup and 9379% in | 625% inthe esmentgroup and 1343%
njection + Conventonal wesment the contol group in the contrl group, his indictes that

2) Tetment group patens showsd | th tresent group can redce adverse
et mprosement i ESR. HCT, | resctions
TG, nd LDLC lvels compared fo

e contol group

Luad | Bos va e 5 caes BCS (Twiea day, ol pplicaionor | Convenionl veament | 14 days 1) The efciverate was5.6% e | There were o bviousaders rsctions

oon) sl fcding) + Conventional retment group and $44% inthe | inal s nosignfcant hanges v,
eament contol group Kidey functon and boo routine, and

2) The tresment roup showed 3| o bloding tendency
Signifant decease in WBY, HCT,

and FIB el

3 The resment group showed a

Sgnfant decesse in chleserl,

TG, 0d LDLC levels

Pagasl | BoS Ya e Wwases BCS (Twicea day, 03 perime) + | Vinpocetine Inection + | 14 days 1) The effcive rte was 95.0% in | The incidnce of advene rectons wis

o) Comventonl reatment Conventonsl tstment the catmentgroup and SDOVK in | 230% inthe wexment group and 1730%
the contol growp in the control group

2) The NIHSS score ofthe esment
roup was sigicantly lowerthan
thatofthe coneol roup

Wangeral | BCS Ya St Stases BCS (03 per day, sl feding) + | Conventonal wcament | 7 days 1) The GCS sore ofthe rstment | There wer no lvr snd Kidney unction
o) Comentonl trestment sroup was bigher tan thatof the | damage and abnormal cngulaton
contol group functon

2) The NIHS score and S sore
i tcament group wer ke than
that ofthe coneo group

3 Serum H.CRP, NSE and $.1009
procin el i thetrstmentgrovp.
was ower than tha i the control

o
Waeasl | Bos Ya Haw wases BCS (03¢ per day, ol applcaton) | r-PA thromblytic 7dy ) The resment group has  igher | _
) + P thrombolytc weament | tresment GCS score than the contel group

2) ThemSscre i retmentgroup.
‘wee igherthan thatofthe control
aroup,BCS cansgnficanty mprone
th prognosis o toke patiens

Xangand | BCS Ya S caes Spases BCS (Twieaday, 015gpertime)+ | Conventional rcament | 30 days ) The weatmentgroup as ower | The treament group hd two casesof
Xiong (2025) Comentonl restment ESK,HCT, TG and LDLC levls | adverse ractions,while e cntol group
than the contol group had nine cases

2) Th trestment group showed a
Sgnfant decess n NSE lee and

NIHSS score
Zeng 020) | BCSand Ya D e Daes BCS (Tuice o day, 015 g pertime, | BCS (Twicea day, 05 g per | 14 days ) The cfciveratewas33% ndhe | _
Hustan sl fcding ororal applcation) + | tme, sl eding or ool reament group and 767% inthe
Tongivo Huatan Tongluo Decocion + | applicaon) + Conventonal contol group
Decoction Conventonl reatment cament 2) The NIHSS score ofthe weament

roup vas signfcanty lowerthin
thatofthe coneol group

3 The TCNSSS o the trevment
roup was sinicanty beter than
thatofthe conel roup

Zhag sl | BCS Ya W ases BCS (Oncea day, 015 g per time)+ | Conventional rcament | 14 days The averge G-Posscores i he | _
ans) Comentonl restment ratment group at cach time peint
e trestment e higher than
those in the contrel proup
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Background

EGb 761, a standardized extract of
Ginkgo biloba, exhibits
neuroprotective effects in ischemic
stroke. In a rat stroke model, MRI has
been used for non-invasive evaluation
of its influence on neurovascular
reconstruction and axonal
regeneration

EGb 761 is a standardized extract of
Ginkgo biloba containing 24%
ginkgo-flavonol glycosides and 6%
terpene lactones. Known for its
neuroprotective effects, the
mechanisms behind its action,
particularly those involving heme
oxygenase 1 (HO1), are not well
understood. This research aimed to
investigate the neuroprotective
potential of EGb 761 and its bioactive
metabolites—Bilobalide (BB),
Ginkgolide A (GA), Ginkgolide B
(GB), and Terpene Free Material
(TFM)—under ischemic conditions

The protective action of Xue-Fu-Zhu-
Yu Decoction (XFZYD), either alone
or in combination with recombinant
tissue plasminogen activator (rt-PA),
was assessed in a rat model of
thromboembolic stroke. XFZYD, a
traditional cardiovascular disease
remedy, has been shown to promote
endothelial progenitor cell
angiogenesis and may be used as
adjunct therapy for ischemic stroke

Investigate the expression of
transforming growth factor-1 (TGF-
B1) in rats with cerebral ischemia-
reperfusion injury following
treatment with Qingkailing

injection (QKL)

Investigation of the therapeutic effect
and underlying mechanisms of Ruyi
Zhenbao pill in promoting
neurological recovery following
cerebral ischemia/reperfsion injury
in rats

Investigation of the neuroprotective
mechanisms of Huang-Lian Jie-Du
Decoction (HLJDD) on cerebral
ischemia involves understanding its
metabolic targets and pathways
through a systems biology approach

‘The neuroprotective mechanism of
Buyang Huanwu Decoction (BHD) in
treating ischemic stroke is
investigated, with a specific focus on
the SIP/SIPRI/PI3K/Akt signaling
pathway

Methodology

Male Sprague-Dawley rats underwent
permanent right middle cerebral
artery occlusion (MCAO) and were
treated daily with either EGb 761
(60 mg/kg) or saline for 15 days,
starting 6 h post-MCAO. Functional
recovery was assessed using beam
walking. Structural and vascular
changes were evaluated through
‘multi-parametric MRI, histology, and
Western blot analysis of remodeling-
related proteins

Mice underwent permanent distal
middle cerebral artery occlusion
(pPMCAO) and were observed for
7 days. Both HOI knockout and
wildtype (WT) mice were used to
investigate the role of HOL.
Treatment with EGb 761 or
compounds was administered 4 h
following pMCAO.

A rat model of cercbral
thromboembolic stroke was used to
assess the effects of interventions: rt-
PA (8 mg/kg), XFZYD (15 or

3.0 gkg/day), either alone or in
combination. The outcomes were
evaluated by measuring infarct
volume and analyzing protein
expression (TNF-a, iNOS, HIF-1,
active caspase-3) through
immunoblotting

Three groups of healthy Wistar rats
were randomly assigned: QKL-
treated, normal, and model
(ischemia-reperfusion). Bilateral
common carotid artery (CCA)
occlusion was performed to induce
cerebral ischemia-reperfusion injury.
Immunohistochemistry was used to
assess the expression of TGF-B1 and
glial fibrillary acidic protein (GFAP)
in brain regions at various time points

Male Sprague-Dawley rats underwent
middle cerebral artery occlusion
(MCAO) followed by reperfusion.
‘The rats were treated intragastrically
with Ruyi Zhenbao pill at doses 0f 0.2,
0.4, or 0.8 g/kg for 14 days.
Neurological function was assessed
through cylinder, adhesive removal,
and beam-walking tests.
Neurogenesis and angiogenesis were
evaluated via immunofluorescence
staining, while levels of BDNF, NGE,
and VEGF were measured using
ELISA.

Cerebral ischemia was induced in rats
using the middle cerebral artery
occlusion (MCAO) model with
reperfusion. The pharmacological
effects of HLJDD were tested, and
plasma extracts from control, MCAO,
and HLJDD-treated rats were
analyzed using UPLC-Q-TOF/MS.
Data processing was done with
MassLynx and EZinfo 2.0, followed
by analysis through PCA, OPLS-DA,
and pathway databases (HMDB,
KEGG, Metlin, SMPD). Biochemical
assays on brain tissue were performed
to confirm key pathways

A chemically analyzed lyophilized
form of BHD was investigated using
UPLC-Q-TOF/MS. A mouse model
of permanent middle cerebral artery
occlusion (pMCAO) was established.
Male KM mice were divided into
seven groups: sham, model, FTY720,
BHD, BHD + W146

(SIPRI inhibitor), SEW2871

(SIPRI agonist), and Calycosin.
Treatments were administered for
14 days. Outcomes included
neurological scores (mNSS), infarct
volume, and protein/mRNA
expression of SphK1, SphK2, SIPRI,
PI3K, Akt, and p-Akt, which were
assessed by Western blot, IHC, and
QRT-PCR in brain areas

Molecular

gs

Treatment increased p-AKT and
p-GSK-3p levels, decreased
p-CRMP2, and upregulated
GAP-43. Additionally, it
downregulated the axonal growth
inhibitors NogoA and NgR

Protein levels of HO1, VEGF, and
eNOS were increased in the EGb
761 and BB-treated groups, but
not in the GA, GB, or TFM-
treated groups, highlighting the
specific role of these compounds
in neurovascular protection

XFZYD enhanced rt-PA-
mediated suppression of
inflammatory markers (TNF-a,
iNOS) and apoptotic markers
(HIE-1, caspase-3), indicating a
synergistic neuroprotective
‘mechanism

Following ischemia-reperfusion
injury, both GFAP and TGF-p1
expression levels were clevated.
However, treatment with QKL
significantly reduced the
expression of GFAP and TGF-p1
at various time points compared
to the untreated model group

‘The beneficial effects of Ruyi
Zhenbao are linked to the
enhanced expression of
neurotrophic and angiogenic
factors, such as BDNF, NGF, and
VEGE, which promote improved
neurogenesis and angiogenesis

HLJDD's therapeutic effects are
based on its ability to modulate
multiple targets, influencing key
neurochemical processes such as
energy metabolism,
neurotransmitter balance, and
neuroinflammation

SEW2871 (agonist) mimicked
BHD's effects by enhancing the
expression of SIPRI, Akt, and
SphK2. The neuroprotective
effects of BHD are likely
mediated through the activation
of the S1P/S1PR1/PI3K/Akt
pathway and the inhibition of
SphK1

Conclus

EGb 761 facilitated
neurovascular restoration,
enhanced endogenous
neurogenesis, and supported
axonal regeneration, all of
which contributed to both
structural and functional
recovery after a stroke

‘The HOl-induced pathway
playsa ke role in mediating the
neuroprotective effects of EGb
761. Identifying target
molecules that are elevated by
natural substances provides a
novel approach to enhancing
stroke treatment

XFZYD significantly enhances
rt-PA-mediated
neuroprotection in
thromboembolic stroke, likely
by inhibiting inflammation and
apoptosis. These results support
the potential of XEZYD as an
adjunct therapy to rt-PA for
ischemic stroke treatment

QKL may exert neuroprotective
effects in cerebral ischemia-
reperfusion injury by
downregulating TGE-p1
expression, potentially through
the inhibition of astrocyte
(AST) activation

Ruyi Zhenbao pill aids
neurological recovery following
cerebral ischemia/reperfusion
by stimulating neurogenesis
and angiogenesis, primarily
through the upregulation of
BDNF, NGF, and VEGF.

HLJDD exerts neuroprotective
effects in cerebral ischemia by
modulating metabolic stress,
regulating glutamate
metabolism, and enhancing
acetylcholine function, thereby
highlighting its multi-target,
systems-level action

BHD protects against cerebral
ischemic injury by modulating
the SIP/SIPRI/PI3K/Akt
signaling pathway, reducing
SphK1 levels, and increasing
SphK2 along with downstream
protective proteins. This
supports BHD as a potential
treatment for ischemic stroke
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Natural

compound

Animal model &
treatment

Dosage & duration

Outcomes & mechanisms

Reference

Astragalosides

Baicalin

Glycyrrhizin

Ginseng

Curcumin

Resveratrol

Quercetin

Epigallocatechin Gallate

(EGCG)

Hesperidin

Berberine

MCAO in rats

MCAO in rats

MCAO in rats

MCAO in mice

MCAO in rats

MCAO in mice

MCAO in rats

MCAO in mice

MCAO in rats

MCAO in rats

10-50 mg/kg, i.p., daily for
7 days

50-100 mg/kg, oral, 14 days
10-20 mg/kg, ip, daily for
5 days

100-200 mg/kg, oral, 7 days
80 mg/kg, oral, 10 days

20 mg/kg, i.p., daily for

14 days

50 mg/kg, oral, 7 days

30 mg/kg, oral, 14 days

50 mg/kg, oral, 7 days

100 mg/kg, oral, 14 days

Reduced infarct size, anti-inflammatory, antioxidant,
neuroprotection

Reduced apoptosis, oxidative stress, improved BBB
integrity

Suppressed HMGBI, reduced neuroinflammation,
decreased infarct size

Enhanced neurogenesis, reduced oxidative damage,
improved motor function

Antioxidant, anti-inflammatory, reduced infarct volume

Increased SIRT1 expression, reduced oxidative stress

Antiinflammatory, modulated Nrf2 pathway, reduced

neuronal death

Reduced neuroinflammation, enhanced antioxidant
defense

Attenuated oxidative stress, reduced BBB disruption

Anti-inflammatory, improved mitochondrial function

Shang et al.
(2022)

fan et al. (2025)

Liet al. (2024)

Liu et al. (2019)

Gokee et al.

(2016)

Lopez et al.
(2015)

Zhang et al.
(2022)

Sun et al. (2023)

Lee et al. (2020a)

Zhao et al.
(2021b)
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S.no

Category

Traditional Medicines

Types of
medicines

Herbal Medicine

Randomised Clinical Trial

Outcome measured

Oral capsules of Tongxinluo improve the
Neuroprotection, anti-inflammatory, and
antioxidative effects

Dongetal. (2024)

10

n

12

Complementary
medicines

Traditional Medicines

Traditional Medicines

Complementary
medicines

Complementary
medicines

Traditional medicines

Complementary

medicine

Traditional medicine

Traditional medicine

Complementary
medicine

Complementary
medicines

Acupuncture

Traditional Chinese

Medicines

Herbal medicines

Yoga

Yoga

Ayurveda

Aromatherapy

Traditional Chinese

medicine

Herbal medicines

Physical exercise

Acupuncture

Multicenter

single-blinded, randomized controlled
trial. Eight hundred sixty-two
hospitalized patients

Randomised Clinical Trial

Randomised
Placebo-controlled clinical study

A Non-Inferiority Randomized
Controlled Trial conducted using
36 patients.

A Pilot Controlled Study

A prospective study

Randomised clinical trial study using
70 patients

Randomized Clinical Trial

Randomized clinical trial Over the course
of the 4-day investigation, the control
group received standard stroke care,
whereas the saffron group received
standard care along with a 400 mg/day
(200 mg twice day) saffron capsule

A randomized controlled trial

Randomized Controlled Trial (n = 162)

Wider use of acupuncture following a
stroke could have a significant positive
impact on health if the above prospective
advantages are verified

‘The enhancement of hemorrhagic and
ischemic strokes demonstrates WDD in
this study. WDD-induced Qi-Energy may
keep the blood in the cerebral arteries,
halting the bleeding and stabilizing the
atherosclerotic plaques

“This study offers proof that Di-Huang-yin-
4

DHYZ may be in the ischemic region’s
blood flow enhancement, anti-apoptotic,
and anti-free radical mechanisms. This
study will offer valuable insights into the
potential efficacy of DHYZ as a patient
adjuvant therapy

Yoga is beneficial in enhancing chronic
post-stroke patients’ physical capabilities
and mental health

Patients with chronic stroke may benefit
from yoga’s ability to strengthen hand grips
and lower blood pressure when combined
with therapy. Age and sex may also have an
impact on rehabilitation outcomes

Self-sclected patients who were 1-month
post-stroke reported that they tolerated
Ayurvedic massage well. These self-
selected patients had improved their
standing and discharge mobility more
quickly

In addition to lowering malondialdehyde
and raising antioxidant levels, the use of
lavender 10% essential oil helped patients
with ischemic stroke symptoms such as
confusion, speech diffculties, and muscle
weakness

Xuesaitong soft capsules raised the chance
of functional independence at 3 months in
ischemic stroke patients in this randomized
clinical trial, suggesting that this could be a
safe and efficient alternative treatment to
enhance prognosis in this population

Saffron significantly reduced oxidative
stress markers and improved antioxidant
levels in patients with acute ischemic
stroke. It also led to reduction in stroke
severity after 4 days. The improvements
were correlated with higher GSH and TAC
levels and lower MDA levels. These
findings suggest saffron extract may be a
promising therapeutic option for ischemic
stroke recovery

‘The study findings demonstrate that,
compared to standard care, a 1-year
exercise intervention gradually enhanced
executive functioning. The medical
providers to consider incorporating
exercise and physical activity into the
conventional secondary stroke prevention
treatment for individuals with or small
stroke

In the subacute stage of an ischemic stroke,
acupuncture seems to be safe. The health
benefits of using the medication more
widely could be significant if the possible
advantages seen are validated in larger
research in the future

Zhang et al.
(2015)

Xu et al. (2015)

Yu et al. (2015)

Lenoir dit et al.
(2024)

Lai et al. (2023)

Sankaran et al.
(2019)

Salehi et al.
(2019)

Wu et al. (2023)

Gudarzi et al.
(2022)

Deijle et al.
(2024)

Zhang et al.
(2015)





OPS/images/fphar-15-1510779/fphar-15-1510779-g002.gif





OPS/images/fphar-15-1510779/fphar-15-1510779-g003.gif





OPS/images/fphar-15-1510779/crossmark.jpg
©

|





OPS/images/fphar-15-1510779/fphar-15-1510779-g001.gif





OPS/images/fphar-15-1510779/fphar-15-1510779-g006.gif
2 202 (vean

=4 —
Aol o 157012
] o e
SRR » = SENRTIRGAL
e —— Jree—
e s B e
s fmbsiont
D T AW F A i o





OPS/images/fphar-16-1552493/fphar-16-1552493-t001.jpg
Clinical values Placebo group (n = 35) SMI group (n
Age (year) 64.71 £ 984 67.91 £ 11.99 0226
Gender (Male) 19 (54.3%) | 17 (48.6%) 0.632
Systolic pressure (mmHg) 147.83 + 1471 146.89 + 1843 0.775
Diastolic pressure (mmHg) 86.06 + 8.14 82.69 £ 9.93 0125
NIHSS (quartiles) 8(79) 8(7.9) 0.766
mRS (quartiles) 3(34) 304 0.680
Anterior circulation infarction 30 (85.7%) 29 (82.9%) 0.743

Past medical history

Stroke 9 (25.7%) 10 (28.6%) 0.788
Hypertension 28 (80.0%) 21 (60.0%) 0.068
7 Hyperlipidemia 8 (22.9%) 3 (8:6%) 0.101
Diabetes | 8 (22.9%) 14 (40.0%) 0122
Atrial fibrillation 3 (8.6%) 2 (57%) 0.643

Living habit
Smoker 12 (34.3%) 9 (25.7%) 0.434

Alcohol 8 (22.9%) 6 (17.1%) 0550
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e
Triglyceride
Total Cholesterol
LDL-cholesterol
HDL-cholesterol
Homocysteine
uric acid
urea
AST
ALT
TBIL

DBIL

Placebo group
1.33 (0.89,1.90)
3.94 (3.52,4.77)

2,65+ 0.92
1.20 £ 033
12.1 (10.2,14.8)
281.25 + 82.39
5.26 (4.31,6.56)
14.4 (109,27.5)
20.0 (14.1,23.0)
14.62 £ 5.06
5.33 (3.90,6.55)

66.8 (540,79.5)

SMI
1.31 (1.09,1.71)
4.18 (3.58,5.05)
261 + 066
129 £ 0.35
125 (107,153)
281.06 + 98.09
538 (4.71,7.20)
20.0 (16.0,33.0)
22.0 (16.0,27.0)
1430 £ 571
5.10 (4.50,7.21)

62.0 (53.0,78.4)

P

092

0449

0851

025

0.626

0993

0.184

0053

0.109

0802

0685

0431
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e Placebo group SMI group
Triglyceride 117 (097,1.70) 126 (0.86,1.46) 0394
‘Total Cholesterol 3.46 (2.85,3.86) 382 (3.01,439) | 0.069
LDL-cholesterol 202 £ 0.69 221053 0.189
HDL-cholesterol 111024 117 £ 023 0309
Homocysteine 111 (84,125) 11.2 (8.8,13.6) 0449
uric acid 255.77 + 81.02 24268 £ 7418 | 0483
urea 455 (3.56,5.24) 465(354526) 0916
AST 24.0 (14.1,304) 252(182,321) | 0428
ALT 214 (154,287) 230 (195262) | 0411
TBIL 1172+ 413 1386 + 516 006
DBIL 439 (349,6.18) 520 (450,641) | 0113
Ser 65.8 (53.9,79.3) 624 (521,733) 0363
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Indicator Q1-Q3/(m/z)
v aminobutyric acid (GABA) | 10405872 36 13
‘ Glutamate (Glu) 148.0—84.3 105 19
Dopamine (DA) 154.1-137.1 130 13
‘ 5-hydroxytryptamine(5-HT) 177.1-160.1 130 17
‘ Epinephrine(E) | 184.4—-166.2 21 10
| 170.1-107.2 40 31

 Norepinephrine (NE)
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