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Abstract

Objective : Scutellaria baicalensis is one of the most popular and multi-purpose herb in traditional
medicine. It is also useful for its practicability to cultivate in Korea. The purpose of this study is to
contribute to researches and applications of scutellaria baicalensis by analyzing and reviewing international
researches on the compositions and the effects of scutellaria baicalensis.

Methods : This study analyzed 146 articles from PubMed by searching with the keyword “Scutellaria

"

baicalensis”, “Huang quin”, “Baical Skullcap”, “Huang qin”, “baical skullcap root”, “ogon”, “Hwanggeum”
and “Hwangkeum”, published within the last 10 years(from 2000 to 2009). We reviewed the 146 articles
on Scutellaria baicalensis and its active constituents in terms of ‘Active constituents’, ‘Experimental
studies’, ‘Clinical studies’, ‘Drug interaction’, ‘Side Effects/Toxicity’ and ‘Pharmacokinetics’.

Results: The active constituents of Scutellaria baicalensis are flavonoids such as baicalein, baicalin,
wogonin and oroxylin—A. It is reported that scutellaria baicalensis and its active compounds have anti—
inflammatory activity, antitumor activity, antioxidant activity, antiviral and antibiotic activity, neuroprotective
effects, hepatoprotective effects and cardiovascular effect.

Conclusions : This study is aimed to summarize the results obtained within the last 10 years and to
contribute to following researches and applications of Scutellaria baicalensis.
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Table 1. Principle Constituents of Scutellaria baicalensis
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Components

Effects

Baicalein

- Anti-inflammatory activityg)

~ Anti-cancer effect'”

- Anti—viral, Anti-biotic activity
- Neuroprotective effect'?

- Antiplatelet effect”

~ Protection of atherosclerosis”
- Anti-anaphylaxis effect”

~ Anti-histamine effect”
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e
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Baicalin glucuronide

- Anti-inflammatory activitym)

~ Anti-cancer effect'” )
~ Anti-viral, Anti-biotic activity"’
- Hepatoprotective effect'”
- Neuroprotective effect!”
~ Anti-anaphylaxis effect”
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18)
19)

- Anti—cancer effect
- Antioxidant activity
~ Anti-viral, Anti-biotic activity”
- Neuroprotective effect™

- GABA receptor antagonistw

- Anti-inflammatory activityzn

~ Anti—cancer effect®

- Antioxidant activity'”

~ Anti-viral, Anti-biotic activity”™

— Neuroprotective effect®”

— Alleviation of strychnine induced convulsion”
- Arterial pressure down effects”

— Breath slowing effects”

~ Anti-histamine effect™

~ Hepatoprotective effects®

skullcapflavone 1

£-& lipopolysaccharide(LPS)7} =3+ iNOS,

1. EXPERIMENTAL STUDIES COX-2, PGE2, IL-1B, IL-2, IL-6, IL-12,
TNF-a 59 4% v7HAE(proinflamma-
1) Antiinflammatory activities tory mediators)2] H&S AA|EHE P E35]

§ FEEe JFurge] F o IR inter-

Ao 3o gAS 7k 9= Aoz oy leukin 6 signal transducer(IL6ST)2] wH&l e 7+
A 3 1 71 diste] B A5l 118 Ao B g gaE ek
LAY =
(2) Baicalin
(1) #% flavonoids F&5& IR staphylococcal exotoxins(SE)
#2 flavonoids 5251+ baicalin, baicalein, & AP|EFIRIS] HEREHIE frEsk=d], baicalin
wogonin 59| Aol EFE k. o] A& 2 SE= <lgk T-Cell®] 245 9AIstaL human
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peripheral blood mononuclear cells(PBMC)%}
FHd IL-1B8, IL-6, TNF, INF-y, MCP-1,
MIP-1a, MIP-139] mRNA®} protein A
A A 3 baicalin® A7FHS ¥ H 45

o ZH(EAE : experimental autoimmune encep-
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o2 B2 AT BE aiE
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hypoxia/reoxygenation) <40 Z5-E AtA|E
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(3) Baicalein

Dextran sulfate sodium(DSS)oll <]3f {2+l
mouse?] FA N E oA baicaleine
Ao AFTTFEE MANTIE A= YE
=4, °o]&3t 3= sulfasalazine®] &3}
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Table 2. Antitumor effects of S. baicalensis

components

methods

Effects

Chick embryo chorioall-
antoic membrane(CAM)

Anti-angiogenic activity43)

Water 10del, bovine aortic
extrgcés of endothelial cells(BAECs)
Squamous carcinoma(SCC- e a0
25, KB), KB-implanted mice Selective inhibition of cancer cells, GO/G1 cell cycle arrest
Prostate cancer cell(LNCaP, Inhibition of prostate cancer cell growth , G1/G2/M cell cycle
PC-3) PC-3-implanted mice  arrest™
Breast cancer(MCF-7), ‘
prostate carcinoma Inhibition of cancer cell growth and PGE2 production%)
(PC-3 and LNCaP)
Macrophage cell lines Enhancing TGF-81 gene ex resstion™
(RAW?264.7) & & b
Methanol The steamed S. baicalensis extract exerted a potent
extracts of Lung cancer cells(Lul) . . . .50
SB cytotoxic activity against the cancer cell line
Myeloid leukemia cells
(HL-60, NB-4, THP-1, U937),
lymphocytic leukemia cells Inhibition of the proliferation of lymphocytic leukemia,
DMSO . . . . .
extracts of (Blin-1, Nalm-6), lymphoma and myeloma cell lines by induction of apoptosis
SB lymphoma cell associated with the modulation of the Bcl family of genes
(Daudi, Raji, Ramos, NCEBI),  and mitochondrial damage.””
myeloma cells
(NCIH929, U266)
Lung carcinoma(H460) 12-LOX inhibiton and apoptosis induction'”
. Growth inhibition with S phase decrease and Gl and G2
Rat heart endothelial cell phase increase in heart endothelial cells.?
Prostate cancer cell(LNCaP,
PC-3), LuCaP35-implanted Baicalein reduced the growth of prostate cancer Xenografts%
mice
Rat vascular smooth-muscle Suppression of vascular smooth-muscle cell(VSMC) i
cell(VSMC) proliferation and intimal hyperplasia by balloon angioplasty(’l)
CAM, human umbilical Vein  Inhibition of Basic fibroblast growth factor(bFGF)-induced
Baicalein endothelial cells(HUVECs) HUVEC tube formation™

74

Leukemia cells(HL-60)

Prostate cancer cells
(DU-145 and PC3),
HUVECs,
DU-145-implanted mice

Hepatoma cells
(Hep G2,Hep 3B, SK-Hepl)

Ttriggering an apoptotic death program through reactive
oxygen species(ROS)-mediated mitochondrial dysfunction
pathway.‘%“

Growth inhibitory effects on human prostate cancer
cells(DU-145 and PC3) and umbilical vein endothelial
cells(HUVECs) in vitro.™

Inducing apoptosis and G2/M phase arrest in human
hepatoma cell lines™



Epidermoid carcinoma
(A431 cell),

Mouse skin fibroblast
(NIH3T3 cell)

Murine melanoma cells
(B16F10)

Human hepatoma(J5 cells)

Retina ganglion cells hybrid
with lymphoma cells
(N18 cell)

ol 9 491w A BghEe] ofE] kgl ek 1

Y

Reducing the cell proliferation and inducing apoptosis in
Epidermoid carcinoma cells™

Inhibition of the proliferation of melanoma cells and induction
of ROS formation™

Inducing apoptosis involving G2/M-arrest, a mitochondria-
dependent caspase pathway, AIF and Endo G pathways in
human hepatoman cell.®

Inducing apoptosis in hybrid retina ganglion cells™

Prostate cancer cell lines
(DU145, PC-3, LNCaPFGC,

Inducing apoptosis in Prostate cancer cell lines'”

Baicalin CA-HPV-10)
Leukemia cel(CCRF-CEM, Induces apoptosis through Bcl-2-dependent pathway on
K562, P3HR-1, Raji, U937)  human leukemia cell lines™
Leukemic T-cell lines CEM, N
Molt-4, DND-41, Jurkat J16 Inducing apoptosis in only malignant T cells®
5 CEM-implanted mice
Monocytic leukermg cell Inducing cell cycle arrest at G2/M phase and a
(THP-1), Osteogenic cancer-specific apoptosis™
sarcoma cell(HOS) P Pop
HL-60 Wogonin Inhibits the proliferation of cancer cell lines ]

- ) However oroxylin—-A stimulates the growth of HL-60 cells®™

ogonin
s Promyelocytic leukemia cell Suppression of the proliferation and induction of the
(NB4 cells) differentiation of NB4 cells®
Prostate adenocarcino- ma Enhancing TRAIL(tumour necrosis factor receptor
(LNCaP, PC-3), apoptosis-inducing ligand)-induced cytotoxicit 7,72
prostate carcinoma(DU-145) Pop &8 Y
Cervical carcinoma(HeLa) Inducing G1 phase arrest in HelLa cells®
HL-60 Inhibition of P-glycoprotein and potentiation the apoptotic
action of etoposidem)
HepG2 Activation of mitochondrial apoptotic pathwaylg)
Hela, HeLLa-implanted mice Strong anti—cervical cancer activity through apoptosis”™
HepG2, Hela, K-562,
. HIL-60, Breast carcinoma
Oroxylin-A gy
(MDA-MB-435), . .. .
; Inducing apoptosis via downregulating modulated

Ovarian(SK-OV-3), roteasome-related p53 degradation “w
Colon(SW11 16), b g ’
Lung(H1299), HUVECs,
Hepatocyte cell line(L-02)
Lung cancer cell(H1437, . L .

Chrysin  HI648, H2000,H2087, H21%6, Suppressing IL-6-induced AKR1C1/1C2 overexpression and

H23, H838)

. - 75)
overcoming drug resistance.”
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Table 3. Antioxidant effects of S. baicalensis

components methods Effects

HT-22 hippocampal cell Scavenging ROS and increasing the survival of neuronal cell
79)

Water lines lines exposed to oxidative stress.
extracts of ) ) . Attenuation of oxidant stress with ROS scavenging in
SB Chick embryonic ventric— . . .. .
cardiomyocytes during hypoxia, ischemia,

ular cardiomyocytes 77

ischemia-reperfusion

S. baicalensis inhibited the lipid peroxidation and aminopyrine

eﬁiziigoéf Rat liver microsomes, red N-demethylase and xanthine oxidase activities. but
B blood cells pro-oxidant effect observed in the Fe3+ -EDTA - H202
79
system.

Human umbilical vein
endothelial

Baicalein  cellstHUVECs),
transformed human cell

Inhibits strain-induced ET-1 gene expression via attenuation
of ROS formation.””

line(ECV304)

Baicalein and baicalin significantly attenuated the neuronal
Human neuroblastoma cellular injury induced by hydrogen peroxide, while the effect
(SHSYSY cells) of wogonin was marginal and wogonoside showed no effect

at the tested concentration.© &

Chick embryonic ventric— Attenuation of oxidant stress in cardiomyocytes during
ular cardiomyocytes hypoxia, ischemia, ischemia-reperfusion””

Antiradi i fth

MeOH-DPPH tngdlcal prope.mes ofthe o

2 2-diphenyl-1-picrylhydrazyl(DPPH) assay.
Homogenized rat heart
tissue

Inhibiting protein tyrosine nitration and lipid peroxidationsa)

Balb/C mouse skin Protection of epidermis against UVB-caused damage&”

A significant decrease in UVB mediated increases in skin
85)

Balb/C mouse skin edema, skin hyperplasia and infiltration of leukocytes

Baicalin . . . .
NIH3T3 fibroblast Impr(;;;mg the cellular repair potential of oxidatively damaged
DNA
Endothelial cell(YPEN-1) A useful antioxidant against ONOO- and NO radicals™’
In respect of their nitric oxide(NO) inhibition, wogonin was
Mouse Balb/C superior to all the other flavonoids, while oroxylin A was
Wogonin  macrophage cell most potent in the inhibition of lipid peroxidation. In respect
lines(RAW 264.7) of the scavenging efficacy of the DPPH radical, baicalein had
prominent scavenging activity.lg)
Rat sheochromocytoma Protection of H202 induced cell injury and prevention of the
SSE* P Y accumulation of malondialdehyde(MDA) and the decreases in

line(PC12 cell . . ..
ine(PC12 cells) superoxide dismutase(SOD) and Nat+-K+-ATPase activities®

* Flavonoids from the stems and leaves of Scutellaria baicalensis Georgi
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Ashs o REE, 9 B3Py, WEdT 5
S 7HAA171M, cyclobutane pyrimidine dimers
(CPDs)E RFo] AZAPE Wx ke &
w3 B0 ola dojuli DNAS) 4haha &
S B8, ONOO €F NOeof| diste] a4
Q1 gAakst 28-S UEhle sl ®Bay bt
T} 8687

32,

(4) 7€}

0] Qlat Z7)o A FE3F flavonoids(SSF)
= OOl 93] Fe¥Hes A¥EAY ma-
londialdehyde®] F4-& <A3IaL, superoxide
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dismutase®} Na'-K'-ATPase?] &4S 74
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ojHY WiHI 1 A AEES TS
A3} ZFgo] B % it} Baicalein, baicalin,
oroxylin—A, wogonin, wogonoside &% &%
T3 Ao kst A8 mlagk ATt A,
LPSo] 23k NO 9Aoll+= wogonin®] &34
Q1 RbHo @ iksle] wAdl= oroxylin-A
7V 7P @371 £k, DPPH radical®] & A
o] = baicalein®] &3}7} 714 53 Zow
etk g AAMEANA HOo thE

f
[
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lak3l &3 baicalein, baicalin® $-3F ¥+
™ wogonin, wogonoside: #2]3F 3= o}
EplA] Stapod et

4) Antiviral, antibiotic activity

B FHAEE vl PRIl T o
A7) Staphylococcus aureus, Staphylococcus
hamolytic, Diplococcus pneumoniae, Bacillus
diphtheriae 5% 1% &/31t<1 E. coli, Shigella
dysenteriae, Pseudomonas aeruginosa, Bacillus
proteus, Bacillus typhoid, B4 5221
Trichophyton violaceus, spore bacteria, Candida
albicans 50| EF datzkgo] e Aoz &

24 ok

—~

1) #% flavonoids F&%

w52 LPSol| o8l =%+ NO A4 71d
< A B9k ofel, o] AAHE NOE Al
Adhs Eahe 7T Yok avtels
200ug/mle] FXEo A= HIV-1 proteaseE 90%
ol A AISE. oM, Candida albicans,” Try-
panosoma cruzi ™o g 47 oA F3} =
gt ¥ ) Qlrh

(2) Baicalein
Baicalein> LPSell 2]gt A3t Ao 3

%-% o isim, 7Ha #Ho] F2] &
'E‘ oz EJ—Q‘”E}H %) 1;1:_‘—5]_
aflatoxin B13} N methyl ~N-nitro-N-nitroguanidine
of oJgt Edwo] f W AMA o] S A
A9 Candida albicans®] MEALFES =
atee”

(3) Baicalin

Baicalin> HIV-1¢l] tigh &ntoje]s 2hg-5
staphylococcal exotoxins, Chlamydia trachomatis
of g Firaksel wuw vp JUPEY =
St ratS ©o]83 A= LPSe ofst 54
A oAk E3E dERIeE

(4) Wogonin

Wogonina LPSe] 2] iNOS f-#x}e]
2 NO A4, SFAE P4 D 2holA
] Aflatoxin Bl tiAtE SAlehe 202 e}
Wop B G100 Se) 1pSel Higtk wogonin]
T3k smel wet e Aem waHglr
10~100pMe] 5% wogonine LPS7} F¢
H oM EZAA NOS2 A4 &8 oAt
o NOS| A& AGAR, 1~100Me] A
&% wogonine 23] NO¢| A4S st
Ah® sk 350uMe] IE % wogonin®] =
S500ug®] &% LPSol diaixe oA a3
LR A gkgkeh!®

o} o] w4 11 FAAAES E coli®l
WEAE H|FEsle], HIV, Candida albicans,
Trypanosoma cruzi, Chlamydia trachomatis,
staphylococcal exotoxin, aflatoxin -l ths}]
ARlegh gatakgo] Bt

5) Neuroprotective effects

1) #&% flavonoids F&=
2ol S5} 715 s gy A BE

o
244 el FEa H]‘/}m W22 hippocampus
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L}E}lﬂoiq-m) oS JJ-*}Q/\/\ om E/H o
i—rEi PC12 cellse X333, TNF-aob
NO XS JAIste] dAA s e
of 14 BE FH=S Jehpg

(2) Baicalin

Prolyl oligopeptidaset™
Aol AAAYEE & FEd 7 Atk
w2} prolyl oligopeptidaseS 2 #8R= baicalin
& AFFEEA ] TFsAdol Yk ol9lew
balcahn~ e 283 M EZAEALE o
Agt= Aoz dHsd &3S AAAF

E]— 113)
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(3) Baicalein

oA o] AF AtstEd
Ha]e} #Ho] Zlovg Jhod S
Zr31 Ql& baicaleine 31<EH X859 $H &
Az weoay guk? =ava Fee £4S
Z3k= 1-Methyl-4-phenyl-1,2,3,6-tetrahydro
pyridine(MPTP)E moused Fo]3F 3}71<&H
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ZHAZ1AL AbsE 2EYaE FoFo M o]
5 %’6% MANA Fep
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A baicalin®} baicaleine PC12 cells®] AFa}2
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(4) Oroxylin—A

Oroxylin-At 4343 G54 FHs9 A
(2VO': transient hilateral common carotid artery
occlusion) 2.2 ©13} o]x] X]—oHE /\Lu‘rak qu/\]
71 Aoz deHTt Oroxylin-AE UE4A 9}
OX-42 4 AMxe &5 71:}'.51/\]7].1_, o1 Ak3}
¥ cAMP response element-binding protein
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6) Hepatoprotective effects glutathione(GSH)¢] 145 gy o g HFx|3}
ATE® 7+ ARt el Agme] HHL A
w5 I o gt dokal deA 9l 35 HEde A e AastelA o
Atdsteba® % moused] THEAR ‘%ﬂ/ﬂ &S Sl hepatic stellate cells(HSCs)E Al
Ao}t AR D) S B-glucuronidase S XEAEALE B3l Adgldor A|AsE Aol
e A oAskglal AST, ALT, LDH 3= t}. skullcapflavone I A 814 o & HSCs2 "ﬂ
B S, duskage] 4 5 A2 SEAEARE st e ZhAIEe] AEel=
I ol I ayE JERd o= uhsly S A Foker®
ok 252 aflatoxin-Blel ]38k Eeiwo] wl ol A mpeh o] WS A ma F
=2 A3 @301 glutathione S—transferase g gwFEen 1+ Adfsker Ad kskE
A5 subunit(GST) 744 &dS S7HA =), Ao 7+ BE &S e

ol 7 uE wRE WP he) 43

oAH= 22 3ET MDA A 7He] s|l== ) Cardiovascular effect

AZEY, A rkske] gl ofte] A E

th WS ZHlA Sl =SAIZE- Y MDAY AERA A3 WP gl o3t 3
s o] w3 Ay dd e A s a4 Azt u¥sh AR, 7 Al
ghael o) fEE (1 ARt #d 2k =, AlTE 5o s 2 Hdas 23
stE AT o =R A 8HE Q] JHAE HER gk 71E dHAss ou|dth A2 S E/A)
Ak opaEotm| el o]§ 71EA ATt HAFolA ] ASAEHAE WFa, 4] b
A oM Eoju| =3l RS 583 $-9] baicalin ), daFHdIATe] 2] d4ad $H 55
o] Fol= 2k At} I ALT, AST S7Hs AAlste] WA B 1™ 5o AP #
Bk, AR 43%eA 0% RElem,  FE G AR e 7 ge] 418

Table 4. Cardiovascular effects of S. baicalensis

components methods Effects

Ethyl acetate
extracts of Mouse, rat, rabbit

Protective effect on cerebral ischemia and ischemia/reperfusion
induced brain injury**”

SB
Baicalein at low concentrations caused a contractile response and
Rat superior inhibited the endothelium-dependent relaxation. But in a high
mesenteric artery concentration range(30 - 300 mM), baicalein relaxed the

endothelium-denuded vessels.'*

. Baicalin(3 - 50 uM) inhibited endothelium/nitric
Rat aortic

Baicalein . oxide(NO)—-dependent relaxation via inhibition of NO
endothelium

production/release and of a cyclic GMP-dependent mechanism.'®

Chick embryonic . . . . . ‘
Y Cardioprotection effect against hypoxia - reoxygenation 1r1]ury130)

cardiomyocytes
Rat Protective effect of baicalein against hypoxia - reoxygenation
cardiomyocytes through an H202-dependent mechanism™"”

Rat superior

: Inhibition of endothelial NO-mediated relaxation'”
mesenteric artery

Baicalin
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Table 4 A23}s3th

(1) #% flavonoids F&&

WA flavonoids FEEL ¥ 3 9 I/
AgFol et REgE 7pHa gk A<t

7% olgale] @Ree Adstde u,
% F22EL Fold 28 AN AEAT
o] Frhetg oM, thaT 2

¢} SOD9| Z7F da% 1S dAsh=
7} oyt

(2) Baicalein

0.3-10 uMe] A% baicalein> & 7hfy]
AxAe] Nool WA @ BuE oAls]
WaE AA A 2 T 5 TV
7131, o|gHe JAletE &a¥E YERfITh vt
Holl 30 -300 UM 11& % baicaleine protein
kinase C 7] d#5-=74 28 A I
vigje] fr-eF dAlgle] Hs ol 3o
2 Jepgoh B gt pajcaleine 3 8/A) 7
T EdoA Ate] HAafel AlEAE v
AR S g3E Yepdlet], o]t baicalein
o] REaye= iksRRge] gk Ao] ofd
HO, A we AkstEx] gl o3k Aol
gl Eolxel Ak By ufp glop By

(3) Baicalin

Baicalin g5 U466199 <Jgk 43t
o] £29 Z7kA7]3, NOol| o] o|ghs
g Alabg e

baicaline @A Hs 3 HAFHUE
1), baicalein® 1 ¥%d we} 3PS o]9hs

= aaet olgs dAlske vt gEA Y
oF=e] ARl Qo] TS V%
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o} A1719] respiratory distress syndrome
(RDS)2] T3k 1018 o] AudidEHol
o)t} surfactant protein A(SP-A)x= Ho|]

N AN ERa ANSYRARA FEe] EY
dee WHFE G@g s, baicaling

SP-A fFdAte] wdS FVHAA HEE7]9
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2. CLINICAL STUDIES
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Table 5. Various effects of S. baicalensis

components methods

Effects

Pulmonary protective effects

Lung adenocarcinoma
cells(INCI-H441 cell)

NCI-H441 cell
Baicalin
Rat lungs

Pregnant rats

The expression of SP-A gene was positively affected by baicalin
in dose—-dependent and time-course manners. 139

the expression of cytochrome ¢ oxidase and upregulation surfactant
synthesis and secretion™”

The protective effect of the acute lung injury induced by air

. 1%
embolism™®

Maternal baicalin treatment increases fetal rat lung surfactant
phospholipids. 19

Anti—abortive effect

Baicalin Pregnant mice

Oroxylin—A  Rat uterine tissue

Anti—abortive effect in bromocriptine—treated mice™™”

The inhibitory effects of the amplitude and frequency of
spontaneous contractions and tocolytic drug.“b)

Antiobesity effect
Preadipocytes(3T3-L1)
Baicalin
3T3-L1

Inhibition of the adipogenesis of 3T3-L1 preadipocytes by
enhancing COX-2 expression. 139

Inhibition of the adipogenesis of 3T3-L1 preadipocytes by the
major transcription factors'™”

Anti—allergic effects

A low concentration of SHC(Scutellaria baicalensis and

Methanol Guinea pig lung mast Phyllostachys edulis) may have strong potential to reduce several
extracts of L. . . . . )
cell allergic inflammation by suppressing histamine and leukotriene
SB 141)
release from mast cells.
Wogornp, Rat lymphocytes, Inhibition of histamine, leukotriene BA(LTB4) and IgE production25)
wogonoside Peritoneal exduate cells
Other effects
Wistar rats Attenuatiion of cisplatin-induced nausea and Vomitingm’ 149
CB11 extract, which contained S. chinensis and S. baicalensis in
Water ICR mice equal amounts, may effectively block stress—induced
extracts of corticosterone release.*
SB : ;
NZa neuroblastoma Suppression of the induction of caspase—11 and apoptosis following
cells, mouse ethanol treatment'®
embryonic fibroblasts
Inhibition of the expressions of adhesion molecule-1(ICAM-1)
HUVECs and endothelial leukocyte adhesion molecule-1(ELAM-1)
Baicalei stimulated by protein kinase C(PKC) activator phorbol myristate
aicaiein acetate(PMA) in inflamed tissue.**®
Ferric ghlonde/Ferrous Modulating the body’s iron homeostasis'*”
ammonium sulfate
Norwogonin,
dihydro- E coli Suppression of dual-specificity protein tyrosine
norwogonin, phosphatase(DS-PTPase)'®
baicalein
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3. DRUG INTERACTIONS
1) & flavonoidsF=&=

43 HAAA A< cyclosporined #o] &
St o, #*2 cyclosporine®] Crax®h AUC
= Ao Yt F k=9 A
o & Aoz 1tk Thurmann
wigro] ePgvhle] AAITEES E3
S = 4 o] digoxin, adigitoxin 59
digitalis F=X55E W= 713 T w50 HE

Hutg|glote] YA WS AAls)
e ol Ao=F ELJIQ%{—EH], 2 A 2

ARl ciprofloxacin?} #2572 &350 Al &

Aol ke gt ZrbE ek

Table 6. Drug interactions of S. baicalensis

Components Drug

Results of Interaction

SB extracts  Cyclosporine

Digitalis °F=

Reduced C(max) and AUC of Cyclosporine™

Combined treatment of Digitalis with SB changed Gastrointestinal
distribution of normal flora

152)

ethanol . . Combination of ciprofloxacin and SB showed synergistic activity
extracts of Ciprofloxacin 153)
SB apparently.
Bupropion Significantly induced CYP2B6-catalyzed bupropion hydroxylationl55)
. Combined treatment of Metformin with SB caused significant
- Metformin 156)
Baicalin elevations of plasma and pancreatic insulin levels.
B-lactam Restore the effectiveness of beta-lactam antibiotics against MRSA
antibiotics and other strains of beta-lactam-resistant S. aureus™”

obAlE opr] el
(AAP)

Protected acetaminophen(AAP)-induced hepatotoxicitylé)

* favonoids of Scutellaria baicalensis
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5. PHARMACOKINETICS
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