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Antioxidant, anti-inflammatory, antibacterial and ovoprotective effects of
mixture of Ulmi cortex and Smilacis rhizoma extracts

Sang Kyu Jeon, Jung Yun Ahn, Su Mi Park, Sun—Dong Park®, Ju—Hee Lee"
College of Korean Medicine, Dongguk University

ABSTRACT

Objectives : US extract is a mixture of each extract of Umi cortex and Smilacis rhizoma. In this study, we
investigated the antioxidant, anti-inflammatory, antibacterial, and ovoprotective effects of US extract in in vitro
model to identify potential candidates for improving female reproductive function.

Methods : The antioxidant activity of US extract was measured using 1,1-diphenyl- 2-picrylhydrazyl free radical and
superoxide anion radical scavenging assays. The anti-inflammatory effect of US extract on lipopolysaccharide
(LPS)-stimulated RAW 264.7 cells were determined with a nitric oxide (NO) assay, enzyme linked immunosorbent
assays, and western blots analysis. The antibacterial activity of US extract against vaginitis infection
microorganisms were determined with disc diffusion and minimum inhibitory concentration assays. The
ovoprotective effect of US extract on 4-vinylcyclohexene diepoxide (VCD)-induced ovotoxicity in CHO-K1 cells were
evaluated with a cell viability assay.

Result : US extract showed good antioxidant capacity and inhibited LPS-induced NO production as well as iNOS
and COX-2 expression and secretion of pro-inflammatory cytokine IL-6 without affecting the cell viability. It showed
significant clear zones for Staphylococcus aureus and Candida albicans but did not indicate the clear zones for
Escherichia coli and Enterococcus faecium. VCD-induced ovotoxicity in CHO-K1 cells was significantly reduced by
US extract pre-treatment.

(¢) 2020 The Korean Medicine Society For The Herbal Formula Study
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Conclusions : These results demonstrate that US extract has antioxidant activity, anti-inflammatory effects on the
LPS-stimulated macrophages, antibacterial activity against vaginitis infection microorganisms, and protective effects
on the ovarian cells against VCD-induced ovotoxicity. These findings suggest that the US extract can be used as
new prescriptions, supplements, functional foods, and cosmetics for improving female reproductive function.

Key words : Ulmi cortex, Smilacis rhizoma, US extract, female reproductive function.

I. A8 3 I Q. 53], oA A7} TX HH®
gk oolyEr A #H HFe] o, M 2 A=
AAl vkt A HAAFE SR 7dE Aol QbHdstar, &AQl ghekA] TNk AE EE
W F7h aEste] AstE Q1A AUE Ad F Aot B AFE0] Mg glon, iR 73d
olm, 178 975 &3] st AEA A 71 o3 17 THE H3 AT 23S 253 9l
7 w7k ojAlvtE HZbE WA vhke A&t th old B AAEL IAS ofy|sl= Mgl =
5 oks fste] Fxsta o oA Abg VIR, Z9 2 Iud Fo AW ofwsto]
g5 71 TEEE), da A, 18 4 A4 ZPA7] oA RN ofuet 71]l7] oA WAE
e A3 gl A3 SoR oo AAGE ] A *JFE]UL T e FeAE HFstas) sl
ahE AL, welo] %7}3}3’— A AAeln, o] Ay W) (#&REAZ, Ulmi cortex) ™ =512 (Ulmaceae)
2l 713 e 1A 73R o ] weshee, A QJ-LH"][‘"I‘(UIHIUS macrocarpa Hance)2] FIE A|
A TEe d¥o] IR E AadY, 5F & At IR A= ZED, B3, ol (Fik),
A, oFE P&, G ST &F 5 2Edx FHCEM), 2TGEE), ol (FIgR), e (1B), ot
59 AF FH2 A 1AL AslEe 8dEeH, (BE), TENCEEIK), BRANETER), BA(REF
A AEH AHA] w=E2 st YA w315 R) &Y fZweol I, FE &3] A3H st
op7lat7| % ghrh A g Aol oJhH oAde] A Toh e FawFs gaug?. el o
2 B 8RlE0] HA AAd AL JFEFS HHvE TEE W, AR 2 o azet 3 A7 A
AT ArF BHaEo] A 7o) FaoAdo] FE A, itz g4, g S4S v oR A,
e A5 Ag, 94T S $83 ATt IHF AE A
A& A7 (reproductive health) S ‘A2 7] A% A, 95 FE A 59 FF-eF dE A7 2
(reproductive system)¥} I 7]%5 2 ®H3lago)A Q?i‘jrg).
Aot 2 okgte] gl AlA1A - GalA Bl AL A o 2 (+7%, Smilacis rhizoma)S WA (FEHR,
2 ohdst Az AHoHo X, Aol %] o Llllaceae)oﬂ 231 ojga)ato] n|#lwZ(Smilax china
A AN AGe FF FAkolu A dEs w3 Linné % Smilax glabra Roxburgh)9] RE]|E7]
T o] dA e A AT e Hego] T 2 4ve 2H), H30G%), B, 5 (mE), A
he o Qe o okl akgo] 3 dhekAl Ajug7) Fold(FEEFIED S &5l Slo] X B™, HCE
=o] way 1%, AW(well-being), FE S ), RN (BURDE) T W3 AMeETa &
FTohe golx Ese) grEE A SeAE o] HA gtV okg] ApEE M9 X8 fi%, A
g Aok %A AL J)5A SHE W Ase B e Hrucule oz g, AW oW &
F 5 O el E8Hm T Ao & s, AAe] ksl gewAst 5o AT e
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1. AJF

Anti—nitric oxide synthase II (inducible nitric
synthase, iNOS) EMD Millipore
CA, USA)AA Yok,
(COX)—2,
horseradish peroxidase’} Z31¥l goat anti—rabbit
IgG 23} &A= Santa Cruz Biotechnology (Santa
Cruz, CA, USA)elA FY3qlty. L 9] thiazolyl
(MTT), Alek,
lipopolysaccarides (LPS), 4—vinylcyclohexene diepoxide
(VCD) 59 A]eF=2 Sigma—Aldrich (St. Louis,
MO, USA)olA F-4ate] ALE-a3dTt.

oxide A=
anti—

A,

(Temecula,

cyclooxygenase anti—[3—actin

blue tetrazolium bromide griess

2. f93 4 EXY 338 Az
B Aol ALgE fuush ERge (F)Fusin

(Daegu, Korea)ol ujsle] Mo AREEFSITH
Azg f¥n) EXZ 100 g2 800 mle 70% g
Y F=3 $, S Whatman

A

e

~

Zoll XA 4A] S TR
Filter papero] oj3}A17])a1, 3]A21E5Z=7](EYELA,
Tokyo, Japan)olA ¢t &5

A Z7)(freeze dryer, EYELA)Z
Fra 3 (U) EEBHS) FEE
11.7%, 17.8%°1Atk sAAZS BE3 e
2 —20Cq] B#sia, Agstr] 2] g
57 BEEY FEES 1119 v&E2 =33 vs,
dimethyl sulfoxide (DMSO; Applichem, Darmstadt,
Germany)°ll 100 mg/ml9] ==z <HH3]
0.22 um Minisart® Syringe filter (Sartorius AG,
Weender Landstr., Germany)Z oj3}slo] 2o

AHgsteiet.

=1]
=

o)1,
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3. DPPH (1,1—diphenyl—2—picrylhydrazyl) At

Uz &A%Y 97

ks W7k wg F shiel DPPH
Algte DPPH #Hf etz 2854 Skl
theek w0 US %% 50 wel 1 M DPPH £
1 ml¥ 50 mM Tris—HCI buffer (pH 7.4) 450 W&
A7vsle] Esbet & AedA] 3017 wEeAIZ o)
<, microplate reader (VersaMax, Molecular Devices,
USA)E o]&3te] 517 nmo] FgollA FHEE 54
ake] A kel

g}

assayS 2

4. Superoxide anion ]z AAHEA FH7}
Superoxide anion (0°7) #}tjZol| ik A A
< nitroblue tetrazolium FFHE o]l FA3}
ok g Fxe US FEE FE duxa
butylated hydroxytoluene (BHT) 30 ulol
EDTA (pH 7.4) 10 ul, 30 mM hypoxanthine 1 wl,
1.42 mM nitroblue tetrazolium 200 w& 7}s+ th
S ARoA 3F WRAIZIZE, 1 U/ml
oxidase 10 w%E *7F ¥, 50 mM phosphate
buffer (pH 7.4)% & &3S 300 W= 2HF A2
A 20837F WESAZ] thE microplate reader 560
nm 3-FolA FFEE SASTH

[e)

xanthine

5. ME Wi

Aol AL wl9- M| ET RAW 264.7 AlES}
AAE W AAESF Chinese hamster ovary (CHO)—K1
M¥Ee= AFAELF2Y(KCLB, Seoul, Korea)ol A
TY3t] AMgEE o, Axze] wjgS fl3 10% 5
eo}d 4 (fetal bovine serum; WELGENE, Daegu,
Korea) ¥ 1%<] penicillin/streptomycin (Thermo
Fisher, Grandlsland, NY, USA)o] X3$F#l Dulbecco's
Modified Eagle's Medium (DMEM; WELGENE) uj
A& AHESte], 37C, 5% CO2 AAE Q17w olE
(Thermo Fisher Scientific, Langenselbold, Germany)
ol A wiFatsict.

6. ME BEE A

US F55o] RAW 264.7 AZ AEg w1
33}l VCD Ao W& CHO-K1 A &40 7
B B3 335 Q57| ¢Iste] MTT assay S
itk WA AE wldE 96 well plateo] RAW

op Hz I

o]
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264.7 2 CHO-K1 A|EE 1 X 10* cells/well2 &
Tk, v 2 gt w59 US FE2ES 24417
Attt AE 1o H7HE 918 CHO-K1 AlE
£ 96 well plated] 6 x 10° cells/well2 #53}a1,
O3 & 4AARE St A o, FEA A9
US F&ES v=HE 147 dA-gs § VCD 2
mME 24A17F Agskglet. oFE A Alte] FaE
F, MTT AeHHAF 5% 0.2 mg/mD)S At 3
7ColA REGAIZTE 2A1ZF %, wiAE A|lASHL
DMSO (100 p)& formazan crystalse %9 th2,
microplate reader (Tecan Austria GmbH, Grodig,
Austria)® 540 nmollA &3S AT AE
AEELS DMSO Agd izt Hlalsto]
(%)= JEpH ATt

)= e}
LIRS <

7. Nitric Oxide (NO) &3

T893 wjAollA 6A17F o] wjks RAW 264.7
Ao US #2510, 50 2 100 pg/ml %= 1
AlZFset AAje)stal, LPS 1 ug/mlE AsiAd
Aglste] 18412 wgagict. o] wiek wixE LA
Bolsle] AEd 100 WE EF3 Aol griess Al oF

S T HUlele] AR 10E WA F
microplate reader® 540 nm IFolA FHFEE =
Astitt. NO =S DMSO AZd e Wi

w2 e AT

8. & A% "9 FF £49 (ELISA)

ASA ALOlEFIQI interleukin (IL)—62] HH| &2
Z437] 8, NO 573 Agd 283 459 100
wE Cymax Mouse IL—6 ELISA Kit (AbFrontier,
Seoul, Korea)oll A&3slo] Add Z2EZF| ut
Age 233 U2, microplate readerE ©]&3}]
540 nm FFeAA FFEE FSAHSI IL-69 FS
Axbaksiet.

9. Western blot ¥4

T893 wjAloll A 6A17F o] wjks RAW 264.7
A Eel US F&5 (10, 50 2 100 pug/ml) Ei= ¥4
thZ dexamethasone (1 pM)S 1A7HE<H A= g
akal, LPS 1 pg/mlE A8ty Fxg]ste] 184]%F
kst  t}S  RIPA  buffer (Thermo Fisher
Scientific, Rockford, IL, USA)E o]&ale] wald
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S FZ319th Bicinchoninic acid protein assay
kit (Thermo Fisher Scientific)o.2 Tz F&
S =A% U2, sample buffer (Bio—Rad, Hercules,
CA, USA)E o]&ste] vild MES WHETh 5%
o] TA(30—40 pg)e sodium dodecyl sulphfate—
polyacrylamide gel “JolA #7|d&5ste] wdS
EZA7]2L polyvinylidene fluoride membrane (EMD
Millipore, Billerica, MA, USA)S.& HoJA|Z]l T},
5% skim milk® 1A]7F o]’ blockings AAISHA T
INOS, COX—2 % B-actindl st 12 IAES
4CoA over night ¥F$A]7]aL, PBST (PBS with
Tween 20)% 10w 33] A3 ths, goat—anti—rabbit
221 S 2ol A 1A1ZF WH-SAIFH L Membrane

S PBST=Z 102 33 A& % enhanced
chemiluminoescence  solution (Amersham, Piscataway,

NJ, USA)el]l ¥k&-Al71 )8 Fusion Solo—2 3}o]
=] A7) (Vilber Lourmat, Paris, France)el
Zy gl o] Wy AJwg #Esial, o|v|XE E 535}

et

10. I &% F7t

o 4& Escherichia coli (E. Coli,
CCARM 1428), Staphylococcus aureus (S. aureus,
CCARM 3707), Enterococcus faecium (E. faecium,
CCARM 5203), Candida albicans (C. albicans,
CCARM 14021)& A dT=23Y(Culture  Collection
of Antibiotics Resistant Microbes, Seoul, Korea)
oAl Eguto}l Eyras Bl AREEIth BE A
g2 75 37C, nutrient brothol]l 33] 24 3}sk

4 29

3 Algsksich

WA v AP (Disc diffusion assay)< E3|
A 7 Aol gk US 259 drads 3ot
st &AlslE 75 nutrient agar LA iAo
Sy vgHS o]8ste] Edela, f9I(U) F
5, EEH(S) FEE, US FEE5(5 mg/Hz=A)
-

D kA FET ampicillin 1 pg/mlE FFAIZ 8

tl23E &9 37CoA 24A7F v dst

< Y3 FHe Fy3k(clear zone) FA7]E M|
aste] gt 75 WHSI

T2 koA ddazts 1ol 5o el

= H2AAS = (Minimum  Inhibitory Concentration,

MIC) 7% A8t 96 well platec]l A%

mm %°]
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RE A¥ ZAAES Wat(mean) + X%
(standard deviation, SD)Z YEelHon, 9
A4317] $18F] GraphPad Prism software (GraphPad
Software Inc., San Diego, CA, USA)Z A}&3}o]
AE K2 (one way analysis of variance, ANOVA)S
A & p < 0.05 FolA] Tukey's multiple

comparison test® #1353t}

o
L

HN
ox i
o 2t

m. A}

1. US &2 #4ilst &%
US F%59 DPPH AHrettZd 2ASE 5SS
3 A3l= Figure 1AM HoFE npel o)

off
Moo

DPPH Inhibition (%)
DPPH Inhibition (%)

10 50 100 300 500
US (pg/ml)

7} $7485% DPPH 2750 S/ A%

o ¥ FWE R US FEE9 w4ddks
(ECso; half maximal effective concentration)&
=3 23 56.7 ug/mlelAnt. US FEE7 A=
T butylated hydroxytoluene (BHT)S 100 pg/ml
= Agals o, US 559 DPPH &AAZE 52
82.62 £ 0.36%, BHTT= 53.45 + 1.43%% US F=
Bo] BHTRL} oF 29% T $<813itt (Figure 1B).

gatsl gAdol = 2 A E9l superoxide anion
gl ol digk 24 s 5748 23, Figure 1C
A HolF= mpel o] US FEELS 10 pg/mle]
Lo 79.35 £ 1.46%9] superoxide anion A7
P5e wgow, vEit SRS Sl 4

& eI, B EEES 63 ugmioll.
Wrdas R E vlas] WY, US F%E¢] DPPH A

2}z H e} superoxide anion #T|ZY] A7 %0

S A o 5 Uk

Superoxide anion
scavinging activity (%)

10 50 100 300 500
US (ug/ml)

Figure 1. Anti—oxidant effects of US extract (A) DPPH free radical scavenging activity of US extract.
(B) Comparison of DPPH free radical scavenging activity of 100 pg/ml US and BHT. (C)
Superoxide anion radical scavenging activity of US extract. (Significant vs. control, #**p <

0.01 and =#xp < 0.001)

2. RAW 264.7 i A|EFo|A USY ZEF &

US F&5o0] RAW 264.7 tAAZo Z2]9
H =2 dotry] fE] WA AE AEES MTT
Hog ZFAH3UL US FEFES 10, 50, 100,
2 500 pg/mle) HEE 24A7F A3 T AE

=58 A8 ¥ 23, 100 pg/ml °lEke] %
ol RAW 264.7 AIE AEE0] 90% oS 1}
ER AtH(Figure 2A). webx] o] F AFo|A= US
FEE0] Fo] LS AE =40 ¢lE 10-100 pg/ml
2 AAskelch

Fo2 US F=5=9] 95 & 7] 4

Me e
2

w
S |

0

i
1
m

g LPSe A=5o2 frse A5 "l &40 NO
o A FIFS mA=A Lobr gkt RAW 264.7
Az US FEE2 10, 50 2 100 pg/mle] L=
1IAZF A3 & LPS 1 pg/mlE 18417 Fek A
ggt A7}, LPSe] A= N0 AdS dAsH <
7R, US FE59 dAZE §% oEHoz

)8 NO S A8t Figure 2B). 50 pg/ml 9

FTLolA Fulye EEHe dE FEEF US F5
9ol NO A oA a5 vugys o, 2z &
FEEES 1112 E3% US 3

5 FEENG UE 33
=
=

1 U
Zg0] NO A4S EASH o felarl o oA
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ZAtH(Figure 2C). =X Lolrr] 98] ELISA kitE o]-galo] Ru|zks

NO9| S FrEshes Aoz Z d#xl INOS & 733tk RAW 264.7 A|Z7} wjgd &o = ]
Wzl o] WE kS western bloto 2 FQlaji Ay} g [IL-69] %2 tiFTol 7.67 £ 0.86 pg/mlo]
el NO A4 Azet fAFsHAl, LPS A= iNOS I, LPS AElE 701.83 + 17.13 pg/mlz A3 =
o WS TyMAFoY, US FE2EY AXEE= Zbekiet. Wk, US &85 10, 50 & 100
INOSe| S 5% oJ&doz AAEII. A ng/ml % AXEA, Z47ZF 660.28 + 84.62,
AFEE US FE2E9 RE FRoa] SR 534.86 + 27.62, 103.14 £ 2.24 pg/mlE ¥% ¢

dexamethasone 1 yM E.U} iNOSe] #3 S ¢ # o Fx o IL-69 AL dASHA  IAA A
A8t Figure 2D). = thE tiE 934 wj7R=; (Figure 2E). =, LPSq] ol&l &3t RAW 264.7

ol ZgxelZFdtd E2 (prostaglandin E2, PGE,)<] AEE [IL-69 E¥FS A3 F7HAH LS, US
A #ojsls COX—2 wrdo] ke S FAs) & FEE A= 50 ug/mle] FEAAHE FAE
A, US FE&59 dAE7t LPSE Qs COX-2 & Moz FotA IL-69 HHE oAst7] AlZFsle]
Wz o] Z7HE AANT = S BAKFigure 2D). 100 pg/mldllA Hdl oA @75 B wehA,
US F&50°] LPSE A% RAW 264.7 AX=Y- US 282 3935 a5° 53 31& & F+ 4
B AT 4543 AIEFR] IL-69 93FS v|H] =3
A) B)
= ﬁg
. ge
° [+] 10 50 100 300 500 Con - 10 S0 100 US(IJE-'ml)
US (pg/ml) LPS (1 ug/ml)
C) D)
= __‘47 g ; LPS (1 pg/ml)
é%z--us e US (ug/ml) Con - DEX 10 50 100
25 ] == T |
5o
'Eg“rul". ﬁ \NOSI S e |
o & T 5 nah B-actin |—--—-— |
on - ng/ml
LPS {1 pg/ml)
E) S
E 600

10 50 100 US (ug/ml)

LPS (1 pg/ml)

Figure 2. Effects of US extract on LPS—induced inflammatory response in RAW 264.7 cells. (A) Effect
of US extract on RAW 264.7 cells viability. Cells were treated with various concentrations of US
(10, 50, 100, 300, or 500 pg/ml) for 24 h. Cell viability was determined by an MTT assay. Values
were expressed as percentages of the non—treated control. (B) Effect of US extract on NO
production. (C) Comparison of inhibitory effects of U, S, or US extracts on NO production. (U,
Ulmi cortex extract; S, Smilacis Rhizoma extract; US, US extract) (D) Effect of US extract on
expression of COX—2 and iNOS in LPS—stimulated RAW 264.7 cells. (F) Effect of US extract on
IL—6 secretion. RAW 264.7 cells were pretreated with US (10, 50, or 100 ug/ml) or dexamethasone
(1 uM) for 1 h and then treated with LPS (1 pg/ml) for 18 h. (Significant vs. control, **#p < 0.001;
significant vs. LPS treatment, *p < 0.05, *#p < 0.01, and #++p < 0.001)
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3. A AE #F9 "g U
US F2E&9| drass H7s8h] flske] 2 734
T2 IHF E coli, S. aureus, E. faecium 2
C. albicans 4%°) ts] 2= S AN
t}. Clear zone A& ##ste] Wws] ¥ A}
Figure 3°|A Moo= npe} o] S aureus 9F C
albicansoll 4l F-93](U), E5(S) US

S #E¥9 ¥dET

= ==

T=E=,

=52
(Figure 3A-B).
Ne ddans

=
whH | E. coli®t E. faecfum 5|

Ueh A &9kth(Figure 3C—D).

Staphylococcus Aureus Candida Albicans

Escherichia Coli Enterococcus Faecium

Figure 3. Antimicrobial activity of US extract against microorganisms using a disc diffusion assay.

(A) S. aureus (B) C. albicans (C) E. coli (D) E. faecium (N, negative control;
U, Ulmi cortex extract;

control—ampicillin 1 pg/ml;
extract)

tggow, 53 g4 a¥dsE HQA S aureus$}

C. albicans®l WAt F7PH o2 HAAGA 5
% SAHMIC assay)s T3t Ha oA w55

A)

S. anreus

@

Relative bacterial growth
(%] '

B AR

'R
Us (mgiml)

P, positive
S, Smilacis Rhizoma extract; US, US

ZA3skcy. 1 A3 S, aureus$t C. albicans®l W
3te] US FEEL 4 5 mg/ml o sEolA
2] o] AsEE AE el 0]’°*"/}(F1gure 4).
B)
C. albicans

£

H

E

5

8

0

2

=

©

us {mgrml}

Figure 4. The minimum inhibitory concentration (MIC) assay with S. aureus (A) and C. albicans (B)

4. CHO—K1 A|xzo|A VCDE fr=d dASHdo=2R

5 Us FEE BEEY

US FZFE0°] CHO-K1 AXelA el oigh
B3 asol lEA dotry] f8, vA US FEE
o] F&= WS AAstaat MTT #413& o] &sto]
=73 W7¥eISITh Figure 5AclM uehil= wiet
o], US FEES 0~100 pg/mle] == A2 3t3l

47

], 50 ug/ml °lste] FElA AE
90% o] o.2 CHO-K1 A|xe] &Ll
24 = AE RIS, 100 pg/mlo &
80.4 £ 1.7%= <t HAS HlY. wighA,
AgoA= 50 ug/ml olake] F% HHE A
13t
VCD 2 mM=

°§

+

o

ol
2 n\o

FER AL 5

o 2HE US &
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B dAaMY BEadE Hrksly] $1ske] CHO-K1
AEe] US 252 0.1, 1, 10, 30 Z 50 ug/ml<]
FER 2N s AAEsl, 2 mMe] VCDE A
gato] 24A7F F AE AEES A4S 1 4
I VCD Azl dzee wuste] Ax AESS
44,5 + 1.7%=2 AA3] HAaA7IH 54S LA
. wbd, US F559 dAxgs VCD Ayt H]
A)
1201
?1[)0'
=5
_; 30
% G0~
£
2 4
O

Con 01 1 10 30

US (pg/ml)

50

Figure 5. Protective effects of US extract against VCD—induced ovotoxicity in CHO—K1 cells.

W] T o)FEHo B AXE AEHO]
ug/mle] sEoA Hire] AEE(78.7
HaL, T oo FrolAe= fadhe
Zqk, VCD ARt Z=%th(Figure 5B). 53]
US #&= 1, 10 ® 30 ug/ml®] &%+ VCDel| o
3 Ui AE 540RRE SAYCR fostA A

BEEE 7R

7Fsked 1
7.0%)
Fe B

(e}

=
o
+
7

32 o

m
ol

H

1207

)
g

Cell viability (%
£ 328

%]
=1
1

=1
1

- 011 10

VCD (2 mM)

30 50 US(ugml)

(A)

Effect of US extract on CHO—K1 cell viability. Cells were treated with various concentrations of
US extract (0.1, 1, 10, 30, 50, or 100 pg/ml) for 24 h. Cell viability was determined by MTT
assay. Values were expressed as percentages of the vehicle (DMSO)—treated control. (B) Effect of
US extract against VCD—induced ovotoxicity in CHO—K1 cells. CHO—K1 cells were treated with US
(0.1, 1, 10, 30, or 50 ug/ml) in the absence or presence of 2 mM VCD for 24 h. The cell viability
was measured using an MTT assay. (Significant vs. control, **#p < 0.001; significant vs. VCD
treatment, *p < 0.05, #*p < 0.01, and **p < 0.001)
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