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Comparative study on anti—Alzheimer’s effects of herbal medicines treating phlegm

Chaewon Kwakl#, Jin Gyu Choi2, Jeong Hee Kiml, Myung Sook Oh'?

1 : Department of Life and Nanopharmaceutical Science, Graduate School, Kyung Hee University
2 . Kyung Hee East—West Pharmaceutical Research Institute, Kyung Hee University

ABSTRACT

Objectives : It has been known to be correlated between phlegm and dementia from the perspective of oriental
medicine, but it is unexplored whether herbal medicines to treat phlegm have pharmacological actions on Alzheimer’s
disease (AD). The aim of this study was to evaluate and to compare effects of herbal medicines to treat phlegm against
AD in vitro,

Methods : We selected 11 herbal medicines which treat phlegm and obtained each extract by boiling in 10—fold distilled
water for 2 h, And we performed the assay of acetylcholinesterase (AChE) inhibitory effects of 11 herbal extracts, Next,
we evaluated neuroprotective effects of them against amyloid betass-s5 (AB25-35) plaque—induced toxicity in HT22
mouse hippocampal neuronal cells using 3—(4,5—dimethylthiazol—2-yl)—2,5—diphenyltetrazolium bromide assay. To
investigate whether they show the anti—inflammatory effects against lipopolysaccharide (LPS), we also measured
the levels of nitric oxide (NO) in BV2 microglia cells using griess reagent assay.

Results : We found that Gamiyeongsin—hwan (GYH) and Cheonghunhwadam—tang (CHT) exhibited remarkable AChE
inhibitory effects., In HT22 cells, Arisaematis Rhizoma, Trichosanthis Semen and Fritillariae Thunbergii Bulbus
suppressed Af2s-35 plaque—induced neuronal cell death, In BV2 cells, Cheongung—hwan significantly inhibited the
increase of NO contents induced by LPS and GYH and CHT showed a tendency to inhibit LPS—induced NO generation,
Conclusions : These results suggest that several herbal medicines to treat phlegm showed the significant effects on
AChE inhibition, neuroprotection against AB2s-35 plaque—induced toxicity, and inhibition of NO generation, Therefore,
we demonstrate the possibility that herbal medicines with treating phlegm has effects against AD,

Key words : Alzheimer’s disease, dementia, phlegm, acetylcholinesterase, amyloid beta, neuroinflammation
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Qi okzstolmH o] Wald 7]4-e oA amyloid beta(A
B) plaque®] A4 2 A1} 7 tau protein®] TlAtstE
neurofibrillary tangle?] 4= o] TASI= AR M| Z LA o]
Z5 dolez dFA A, R ABEHT Y 2 7
A|¢] donepezil, rivastigmine, galantamine 52| opEEd
Ba G2 AR Mo Ao 22 AHgEHT JAW, o
AAHo R FAE MAsts F£2old, R A0A FE&S
sHA] Ttk MolA Eoh 23S X 2A Ade] Bagt

it

oty oz Aujs AWE 5 b WE FoA s
g3 2S 3P0 Anugith (GREIE ) A f#ES
o2 B FANE 03} pret BEaE o] tta sk, Lol
et =W mo] EIEX EolHA o] A st
=3, pirt Bk ARt Aokl AA sl ARtk sk,
o|BA EELS Kol REFA A= Ao YA, Kol
A& A71= AL Utk Zolgts AL ko] S oA
A7 AL Take, #ho] & AL o] BHKS ol Az
AA ol AR, T o] AudAd i BdS
A EE (MDA E Lol oblol A Tt &iishA
231 k7L S 1A R A B3, o] el A LT A
wabd R Retel 22 ®aHA 1, k7E ol oW
ol H2, k7t ofeel QoW st W7A Hol, Hdtn B
oFabA] Bate] fgo] WAIETT stk ((FAEHYY oA
oz Qlate] LLiho] MEKET, BRO ABOZ gKiEo]
gEdte]l gBE ErEeEA sl wAEdy st
(ESBE Y A= 2 e BAsH=T o] FE3te] &
S #3shA) SebE gko] WAlske] fvt EiE T, o2 <8
7t g7shA) BEo @A fEso] wAyEty ke’ o4
K EES WA LY AT Fo, ihk B o B
o] A2 223 7ML AT et

E ATl AlL “EbIUAE E VLKL wige] Tr
oFf|o} ik AHS 2ABIYT 1 % BEA. FER, ARE.
2% FYAY Fxsto|m o] that AFATLIL e oA
2 AurS A ojste] 8% R (RH, KL, B, M=, i
B, AR, &NF, HANS 3% A(ksEmiL, Hafk
Tim, IS AFstgchFig. 1), A4 b 2@ ALE5o
Agdrs Ahed gt FAA 5y’ g7 ay’ =
SoF oA &nt'?, gumt &t So] BuEe] glon ®
MRS AZARY A=) 2494 577, wr 23 9 4=
ant¥so] maEel gt B ¥ AR sapoinin
Co] wetAlEol| A o] got an'Y, galst &Y, ZHAA 2o
Aol gz 9 gz By oA &' So] BRusEe] gt
e 92 ant'” corticosteroids A7) Bofol oJst
wrg &4 oA ant? W@y NzdNe g mn?
So] BuEe] 9ot #iHMAE Webd A4 AR &, gut
oF Mmoo dt &I WA A verticine,
ebeiedine, suchengbeisine?] 7= Arg] A|3Eo A 2] MUCHAC
$A% LE oA &7 So] Huso] gtk JIBRE AT
ket oA 577, 387] 4% oA Y So] BuFo]
Atk &MFE Azt AEoAe] AwrE st &, oA
ZoN o Fetan®® So] muEe] ok HATS [ATY A
2ol 021 steroidal glycosides®] &t &7, Farel Awel

cynatratoside B2] B o]t &1} So] BirE o] gt}
g T e, SN EFF S a0 Sol
Baixo] glot, oA ™ theFst AdolA A8 A7t K=
QAT d=sto|H g gk A= AAE vF gink. wakA
Z dFoMd= F 1159 Bk o 2 AL F2EY
acetylcholinesterase (AChE) A &4, nitric oxide (NO)
B, AE BEE SHoA Fongt 2TE A7) B
a8h= ot}

We found herbs which are known to belong to “iB {LEEHE” and
“i& {LEVFEEE “category in the book of “medicinal herbology”, and we also
found herbal formulae which are known to treat “¥5” associated with brain

in the book of "B ESE 18",

$

[ 24 herbs, 5 herbal formulae ]

¥

[ We excluded herbs and herbal formulae which belong to animals, ]

minerals, shellfishes and seaweeds.

$

[ 18 herbs, 3 herbal formulae J

\ ¢

We excluded herbs and herbal formulae which have been reported to
have effects on Alzheimer’s disease as previous studies.

¥

[ 8 herbs, 3 herbal formulae ]

Fig.1 The process of selecting a candidate for treating Alzheimer's
disease. We searched herbs to belong to "BALZEREE" and "j&
1L 2R ZE "category and herbal formulae to treat &' Except for
herbs or herbal formulae of animals, minerals, shellfishes and
seaweeds, 8 herbs and 3 herbal formulae were selected as
candidates.

I. A2 2

ol

2 AYoA AR FAELS FHFAI Y (Ulsan, Korea)
oA sttt Ax" FAHES 47| E ol-8dte £ED
g & 10819 23 S/ It R FE7)0A 2 Az
e 7HE F=Esta o, 4Y A ¥, AHdS FEAXS
powder BE|Q ARE AUt TEUAZR Y & (yield, %)
& 4% (Pinelliae Tuber; PT) 2.67%, K2 (Arisaematis
Rhizoma; AR) 14.56%, ZE3(Gleditsiae Fructus; GF)
28.07%, K% =(Trichosanthis Semen; TS) 5.38%, #i8
#F(Fritillariae Thunbergii Bulbus; FT) 12.55%, JI|E#k
FC) 7.12%, XJF
(Benincasae Semen; BS) 4.29%, B#AT(Cynanchi Stauntonii
Rhizoma et Radix; CR) 7.40%, hiskEsisiL(Gamiyeongsin—

(Fritillariae Cirrhosae Bulbus;



itk dere] YUAstolr] A% HE AT

hwan: GYH) 10.85%, j&E&1t# 5 (Cheonghunhwadam—
tang; CHT) 14.97%, )I|&#.(Cheongung—hwan; CGH)

Table 1. The list of herbal extracts

21.96%°1H, Al®= 20 ColM B & ] AAniet Fofjof

o] AFREFST) (Table 1, 2).

Herb medicine name

Pharmaceutical name (43 5)

Scientific name (B4)

£ F Pinelliae Tuber Pinellia ternata Breitenbach
FHEE Arisaematis Rhizoma Arisaerma amurense Maximowicz
B3k Gleditsiae Fructus Gleditsia sinensis Lamark
R Trichosanthis Semen Trichosanthes kirilowii Maximowicz
it B/ Fritillariae Thunbergii Bulbus Fritillaria thunbergii Miquel
N E& Fritillariae Cirrhosae Bulbus Fritillaria cirrhosa D. Don
£ N Benincasae Semen Benincasa cerifera Savi
=i Cynanchi Stauntonii Rhizoma et Radix Cynanchum stauntoni (Decne) Schitr. ex Levl.
Herba;:;:amu'ae Pharmaceutical name (4:3E5) Scientific name () Weight (g)
Rehmanniae Radix (43%) Rehmannia g.’;.ltté'gzzr: Liboschitz ex 56
Angelicae Gigantis Radix (Z ) Angelica gigas Nakai 3.8
Paeoniae Radix {5 &j2E) Paeonia lactiflora Pallas 3.8
Poria Sclertum cum Pini Radix (FI7ET#) Poria cocos Wolf 3.8
Liriopis seu Ophiopogonis Tuber (2 7%-) Liriope platyphylla Wang et Tang 3.8
AR TA Citri Unshius Pericarpium ([ 57) Citrus unshiu Markovich 38
Fritillariae Thunbergii Bulbus (i B.&) Fritillaria thunbergii Miquel 3.8
Polygalae Radix (&) Polygala tenuifolia Willdenow 26
Cnidii Rhizoma (JI| =) Cnidium officinale Makino 2.6
Zizyphi Semen (B =) Zizyphus Ju;uellaHl\.A:FErh\éif. spinasa Hu 19
Coptidis Rhizoma (#¥35) Coptis chinensis Franchet 1.9
Glycyrrhizae Radix et Rhizoma (HE) Glycyrrhiza uralensis Fischer 1.9
Citri Unshius Pericarpium ([ &) Citrus unshiu Markovich 3.8
Pinelliae Tuber (4E &) Pinellia ternata Breitenbach 3.8
Poria Sclerotium (B # %) Paria cocos Wolf 38
Ponciri Fructus Immaturus (118 Poncirus trifoliata Rafinesque 2.6
Atractylodis Rhizoma Alba (=71t) Atractylodes macrocephala Koidzumi 2.6
Cnidii Rhizoma (JI|I&) Cnidium officinale Makino 1.9
Scutellariae Radix (&%) Scutellaria baicalensis Georgi 1.9
Angelicae Dahuricae Radix (H IE) Angelica dahurica Bentham et Hooker 1. 1.9
HRILES Qstericd S;;E;‘:;Zp(t%rg? Bt Ostericum koreanum Maximowicz 1.9
Ginseng Radix (A ZE) Panax ginseng C. A. Meyer 1.9
Arisaematis Rhizoma (K E) Arisaema amurense Maximowicz 1.9
Saposhnikoviae Radix ([f5 &) Saposhnikovia divaricata Schischkin 1.9
Asiasari Radix et Rhizoma (¥f=¢) Asarum sieboldii Miq. 11
Coptidis Rhizoma (Ei8#) Coptis chinensis Franchet 1.1
Glycyrrhizae Radix et Rhizoma (&) Glycyrrhiza uralensis Fischer 11
Zingiberis Rhizoma Recens (£ E) Zingiber officinale Roscoe 4
Platycodonis Radix (&) P!atycodoné‘r:gjliorum A. De 9.4
Cnidii Rhizoma (JI|=) Cnidium officinale Makino 6.1
Mentha arvensis Linné var. piperascens
= Menthae Herba (#17) Malinvaud ex Hoﬁnfeg b
Asiasari Radix et Rhizoma (#H=&) Asarum sieboldii Mig. 23
Saposhnikoviae Radix (B4 #.) Saposhnikovia divaricata Schischkin 2.3
Glycyrrhizae Radix et Rhizoma (H &) Glycyrrhiza uralensis Fischer 2.3




12 PN N

Table 2. Yields of herbal extracts

Extracts Yield (%)
PT 2.67
AR 14.56
GF 28.07
TS 5.38
FT 12.55
FC 7.12
BS 4.29
CR 7.40

GYH 10.85
CHT 14.97
CGH 21.96

PT; Pinelliae Tuber, AR; Arisaematis Rhizoma, GF; Gleditsiae
Fructus, TS; Trichosanthis Semen, FT; Fritillariae Thunbergii Bulbus,
FC; Fritillariae Cirrhosae Bulbus, BS; Benincasae Semen, CR;
Cynanchi Stauntonii Rhizoma et Radix; GYH; Gamiyeongsin—hwan,
CHT; Cheonghunhwadam—tang. CGH; Cheongung—hwan

2) A2k

Az efoFoll " Q3 Dulbecco’s modified Eagle’s medium
(DMEM), fetal serum (FBS),
streptomycine Hyclone (Auckland, New Zealnad)o]lA]
Fdste] ALt Dimethyl sulfoxide (DMSO),
lipopolysaccharide (LPS), 3—(4,5—dimethylthiazol—2—yl)
—2,5—diphenyltetrazolium bromide (MTT), acetylthiocholine
iodide, 5'—dithiobis(2—nitrobenzoic acid) (DTNB), AChE
from Electrophorus electricus, sodium phosphate dibasic,

bovine penicillin/

sodium phosphate monobasic, griess reagent 5= Sigma—
AldrichAHSt Louis, CA USA)oA FYU3EL, ABasss
human, mouse/rat= AnaspecAHFremont, CA USA)o]A]

T3}, sodium bicarbonate $& gArEdtasH(Seoul,
Korea)oll A st AR&-3FGTH Aol AMEH BEE A2
E£48 55 ol R AT

2, ¥

1) Acetylcholinesterase X3l €M =%

AChE A3 @4 %42 Ellman®’’e] ¥4 Wgstol
colorimetric WMoz Z2A3stgEon, acetylthiocholine
iodideE 7|22 ARE3IATE 620 wo] 0.1 M9 sodium
phosphate buffer (pH 7.0), 25 w2 Ellman’s reagent
(10mM DTNB, 15 mM sodium bicarbonate), 25 u¢2] AChE
2 80 w0 9] FroFA] 2&E(100 wd/ml)E 7}t & shaking 3}
A}, o|%F blank A& Y5t 22 tubeo] BIOE U &
3= 25 wl acetylthiocholine iodide (75 mM)<S 715}
TEA71aL, o2 St 25 w9 0.1 M9 sodium
phosphate buffer (pH 8.0)E 7}5lo] WHEAIFH T 96 well
microplate®] ¥ 37ColA 2087t incubation A7l %
412 nmo}|A] spectrophotometer (Versamax microplatereader;

& §& — Vol. 34 No. 4, 2019

Molecular Device, Sunnyvale, CA, USA)Z 3 =& =3
34t AChE A3l A(AChE inhibition (%)) th&2] 4
A& o] g3le] AARIFE LW, control#ol gt %2 EA|SH
art.

AChE inhibition (%)
= {(control—blank}—(sample—blank)}/control x 100

2) HT22 MIZOIM ABzsss plaqueol thet Mz 2%
k=l g
(1) Az
Agol= HT22 s} A7 MEE Agstgon daax
F23(Seoul, Korea)oll Al EFsto] AHE-SFATH Al g2
37CY 5% COz, 95% air 27 incubatorol Al 10% FBS,
1% penicillin/streptomycing 323%8l= high—glucose
DMEM Hj A& AH&-sH3T

(2) ABas-35 plaque H]

ABss 35 plaque o] H W oA A3t g2 A zshge?,
7hds] AYYsEAH, Afosss monomerE SRTE I A5t
500 pmol/L Tt HFs=E A% & 37T 3¢ F<U
incubationd}s amyloid plaqueg A X3ttt

(3) A=Z=E &3

NEZZES Fsly] Ystel HT22 AEE 96 well
microplated] 3.0x10% cells/well2 B3 18A17F &
e 252 100 ug/ml=E 26A17F %‘1’} ZJE]OP o}, ABes-ss
plaquel 2 S =% EA49 digt AlZAE gl Y3t
TR =25 10 ug/mlE 3A1ZE Z‘i?ﬂﬂl 5]' % 3 ymol/L9]
ABos-3s plaques 23A17F o A5ttt FEAT D Afosss
plaquet®] ¥h-go] FRH ¥ AFHE A AT MTT 1 mg/ml
£ Agste] 4X7F 58 WESAIZ] & 8AS A ASkAL DMSOE
0]8-3}| decrystalization & spectrophotometer® 570 nmoﬂ/ﬂ
FHES 2T NE AZEL dx 2ol et uE
wABHL

3) BV2 MIZoflAMe] LPSO] CHet SEE st S

(1) AlzeiF

Aol BV2 vlA|olu | ZE AMESEGl o ShaA|2F2
3 (Seoul, Korea)oll Al £Fsto] AHE-stAtt, AlZujd 37C
9] 5% COs, 95% air Z7A¢] incubatorollAl 10% FBS, 1%
penicillin/streptomycing Z33l= high—glucose DMEM
HiX]E AHE-SESTE

(2) MEzEE 54

AZPEELE Eelety] 9Jste] BV2 AZE 96 well
microplate®] 3.0x10" cells/well2 EF38}1 24A17F 3,
Bk EES 100 ug/mlE 24A17F S<9F A 2|5ttt LPS&2
g S0 gt AlZPEEES FRlstr] fAste] ek &
Z2ES 10 ug/mE 1AZF AAE 3 £, 100 ng/ml 8] LPSE
23Xt o AFstgleh. FAHELLS Quercetin(10 xM)Z



AHgSATE?. oFEX e 9 LPSE} WHgo] 7
AASIL MTT 1 mg/mlS A& 3d}e] 4X]7+ E°P J%AI?J
LaS AASE DMSOE |83 decrystalization 3
spectrophotometer2 570 molA =S 331t Al=Z
AE2EE 27 e HEEE EASHAT

(3) LPSO] 93t nitric oxide Aol &3t AF=A

LPSE §%3 NO ¥d 94 %2 gelsl7] Y&l griess
reagents o] 83 WAAHE +YP31Hct BV2 HAIEZE 96
well microplateol] 3.0 10" cells/well2 B33 2447k &,
StoFA] 22 E 10 ug/mlT quercetin 10 pMES 1A1ZF HA g
3 &, 100 ng/m¢9] LPSE 23A1Zt o A8t A5
70 ulE 3|43t E2F9] griess reagentet HFEAA 105 5
540 mo|A ZTFL=E =AY, Nitrite X5 sodium
nitriteE EEEERE o] FFTA i8] A= ALSHAH

3. AA=

RE Z2HZS mean + SEMO 2 EASIYTH EA A=
Graphpad Prism 5.0 software (San Diego, USA)E o|-&
stgon, 542 $942 One-way ANOVA, AFFEHAL

_I

Tukey's testE AHESFHTE £4 Al pgte] 0.05 =T o
Fojstcka bt
m 2 I

1. Acetylcholinesterase A 3| &2}

11% F2E9 AChE 9A &/4< 100 ug/ml F=NA &
A%t Aa} PT, AR, FT, FC, CGHolA L A 4L Yehfx
orgkom, GF: 1.33+1.75%, TS: 5.04+1.02%, BS:
2.22+0.83%, CRE 12.12+0.62%, GYHE 72.40+0.16%,
CHT+& 67.79%0.24%%] A 4L 2t} (Table 3).

(A)

Cell Viability
(% of control)

CR GYH CHT CGH

0
Extracts (100 ug/mL) - PT AR GF TS FT FC BS

Extracts (10 pg/mL)

13

Table 3. Inhibitory effects of herbal extracts on AChE activity

Extracts (100 pg/mL) Inhibitory activity

(%)

Pinelliae Tuber (PT) N.D*

Arisaematis Rhizoma (AR) N.D*
Gleditsiae Fructus (GF) 1.33+1.75
Trichosanthis Semen (TS) 5.04+1.02

Fritillariae Thunbergii Bulbus (FT) N.D*

Fritillariae Cirrhosae Bulbus (FC) N.D"
Benincasae Semen (BS) 2.22+0.83
Cynanchi Stauntonii Rhizoma et Radix 17.1240.62

(CR)

Gamiyeongsin-hwan (GYH) 72.40+0.16
Checnghunhwadam-tang (CHT) 67.79+0.24

Cheongung-hwan (CGH) N.D*

N.D*; PT, AR, FT, FC, CGH have no AChE inhibitory effects.
Values are expressed as the mean £ SEM.

PT; Pinelliae Tuber, AR; Arisaematis Rhizoma, GF; Gleditsiae
Fructus, TS; Trichosanthis Semen, FT; Fritilariae Thunbergii
Bulbus, FC; Fritillariae Cirrhosae Bulbus, BS; Benincasae Semen,
CR; Cynanchi Stauntonii Rhizoma et Radix; GYH; Gamiyeongsin—
hwan, CHT; Cheonghunhwadam—tang, CGH; Cheongung—hwan

2. HT22 AZA ABss 35 plaque & A ZEE
Aol tig 417 B3 Ayt

11% F£E0| HT22 A2 n|XE F3FS 43517 95t
MTT assayS 48 o} o}, HT22 A4 100 ug/mi2 22
3 AE AELL FFPE W, GFY CROJA HEEA 0]
FHES Felstart (Fig. 2A) o] & GF, CR& A<t 9%
SRR 2222 10 ug/mlE AT I, Afssss plaque SA0|
et N E AZLL 5 9L . Assss plaque BE 2]
T(32.22£0.5%)°1 A 27 tin] AlZ FEFo] FAHOE
L9t Z2sPem(p<0.001), LAY F2E AE F
AR(41,54+0.35%), TS(39.42+0.51%), FT(47.45+1.01%)
Aol A ABes-ss plaque T A tH| A2 PEEo]
FolatA S7tetAtH(Fig. 2B).

(B)

-
2

Cell Viability
&
S

(% of control)

NISTalalnln

FT  FC BS GYH CHT CGH

| lmmi

AP plaguess 35 (3pM)

Fig 2. Effects of herbal extracts on cell death induced by AB2s-35 plaque in HT22 cells. HT22 cells were treated with herbal extracts for 3 h
and incubated (A) without or (B) with ABzs-35 plague (3 umol/L) for a further 23 h. Cell viabilities were measured by MTT assay 26 h after

sample treatment and are presented as percentage of control. Values are mean *+ SEM. * p  0.05, ***

0 < 0.001 vs. control group, ### p

0.001 vs. AB2s-35 plaque— only group. PT; Pinelliae Tuber, AR; Arisaematis Rhizoma, GF; Gleditsiae Fructus, TS; Trichosanthis Semen,
FT; Fritillariae Thunbergii Bulbus, FC; Fritillariae Cirrhosae Bulbus, BS; Benincasae Semen, CR; Cynanchi Stauntonii Rhizoma et Radix;
GYH; Gamiyeongsin—hwan, CHT; Cheonghunhwadam—tang, CGH; Cheongung—hwan
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3. BV2 NJEZojlA LPS F% NO A4l g oA
3}

11% #2550 BV2 A2 v G 574317 Hsto
MTT assayS =33ttt BV2 Al ZoA 100 ug/mlE = 2]
T, AlEZ AEES RISHAE W, GFet CRAIA HZ =4 0]
gL FIstatHFig. 3A). ©] & GF, CRE A <3 9%
T FEES 10 ug/m= A2 £, LPS /4ol gt A=
AE2ES IRIstES dl, Alx FAo] TREA Ftt(Fig.

ol

S
o

(A)

Cell Viability
(% of control)
8

o
o
I

Vol. 34 No. 4, 2019

3B). B3 A5AL o83t NO BAFS S43AS o,
LPS ©% Ha#(278.95+10.89 umol/L)o|A tiz
(28.84+1.08 ymol/L) ti¥] FAH LR FoJstA S713H4
3(p<0.001), FFA 225 AT F CGH(141.41+9.91
pmol/L) Aol A LPS &5 A tir] NO A7kl 5
AFoz2 folstA ZHAastgct. E3 GYH(229.85+15.06
pmol/L), CHT(233.42+9.91 umol/L) HFl|A %= LPS

= A ] NO o] Tadhe Aol ety

ol

0 by
Extracts (100 ug/mL) - PT AR

(B)

150

-

=]

o
I

Cell Viability
(% of control)
g

CR GYH CHT CGH

I
JUANNAAR

o4
Extracts (10 pg/mL)

FC BS GYH CHT CGH

()

8 B
2? 2
¥
*

NO production (M)
]
o

LPS (100 ng/mL)

100 | \
o .
. = 4

Extracts (10 pg/mL)

WTHMnns

GYH CHT GGH

LPS (100 ng/mL)

Fig. 3. Inhibitory effects of herbal extracts on LPS—induced production of NO in BV2 cells. (A) The cells were treated with herbal extracts
for 24 h. (B, C) The cells were treated with 100 ng/md LPS for 23 h after pre—treatment with herbal extracts or quercetin (positive control, Q)
for 1 h. NO generation was determined by the nitrite levels in the supernatant using the griess reagent. Cell viability was measured by MTT
assay 24 h after sample treatment and are presented as percentage of control. Values are mean £ SEM. *** p { 0.001 vs. control group,
#Ht o  0.001 vs. LPS—only group. PT; Pinelliae Tuber, AR; Arisaematis Rhizoma, GF; Gleditsiae Fructus, TS; Trichosanthis Semen, FT;
Fritillariae Thunbergii Bulbus, FC; Fritillariae Cirrhosae Bulbus, BS; Benincasae Semen, CR; Cynanchi Stauntonii Rhizoma et Radix; GYH;
Gamiyeongsin—hwan, CHT; Cheonghunhwadam— tang, CGH; Cheongung—hwan

Table 4. Summary of evaluation of anti—Alzheimer’s effects of herbal medicines treating phlegm

PT AR GF TS FT FC BS CR GYH CHT CGH

AChE inhibition assay N.D N.D J J N.D N.D NP Je 9 ™ N.D
MTT assay

(AR 5.5 plaque/HT22 cell) N.D HiH Hokk okk owE N.D N.D # N.D N.D N.D
NO assay

(LPS/BV2 cell) N.D Hit N.D N.D N.D N.D N.D HiHE N.D N.D &8&

N.D It has no effects.
| It has AChE inhibitory effects { 50%.
t It has AChE inhibitory effects ) 50%.

# It has cytotoxicity in HT22 and BV2 cell. (# p  0.05, ### p { 0.001 vs. control group).

* It has significantly neuroprotective effects in ABzs-ss plague induced HT22 cell

(***

p  0.001 vs. AB2s-35 plague—only group).

& It has significantly inhibitory effect of NO production in LPS—induced BV2 cell (&&& p { 0.001 vs. LPS—only group).
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