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Effect of Corni Fructus on Testosterone Deficiency Syndrome in
In vitro and In vivo
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Jung Hee Cho and Hyun Woo Cho*

Division of Traditional Korean Medicine Resource, National Development Institute of Korea Medicine,
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Abstract — This study was carried out to evaluate the preventive effect of the Corni Fructus (SSU) 50 % EtOH extract (SSU-
E50) against bisphenol A (BPA) toxicity in Leydig cells and improving testosterone deficiency syndrome in orchidectomized
Sprague-Dawly (SD) rats. Antioxidant properties were measured by radical scavenging activity of SSU-E50 in ABTS assay
and DPPH assay. Also, real-time polymerase chain reaction(real-time PCR) was performed to quantify the mRNA expression
levels of antioxidant enzyme. SD rats were divided into eight group: normal, sham operation (Sham), orchidectomized (ORX),
ORX treated with testosterone 1 mg/kg (Tes. 1), ORX treated with SSU water extract 100 mg/kg (SSU-A 100) and 300 mg/
kg (SSU-A 300), ORX treated with SSU 50 % EtOH extract 100 mg/kg (SSU-E 100) and 300 mg/kg (SSU-E 300). On a com-
parative basis, the SSU showed better activity quenching ABTS with an IC50 value of 0.29 mg/ml and DPPH with an IC50
value of 0.33 mg/ml. Cell viability was evaluated by MTS assay as described not cytotoxic at the highest concentration of
500 pg/ml. Cytotoxicity of BPA showed in 200 uM, but definitely survived by treatment with SSU in Leydig cells. In addition,
SSU increased the mRNA expression levels of antioxidant enzyme in BPA induced Leydig cells. Superoxide dismutase (SOD)
level was slightly increased and malondialdehyde (MDA) level was decreased with SSU-A 100 in in-vivo. These results suggest
that Corni Fructus extracts have the greatest property as a natural anti-oxidative and improves testosterone deficiency syndrome

source.
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A BE =l o st NE AASIAL HAsA A=
Aoz dHA AUt 3~49 YHTF =T Zo] WA s}
stal 7hgolle st Guiizt deEjn, grfje] Zole 1.5em
Welgl Ao Beko g shloa= Ahfre] Bh A
3 gow AdEE oF7E mEsekal 7 (IHEE) 2 AR (BHE)
of gty dEA k) ek B AFE npgso)
3ol A B3k Leydig cells 7FA1 2L BPAZF A2 A 3o
X G, Ao AAAME Be gake 18 HA| SD
Rat =X 4oA FA78d7] /W EHE Ws|aat sa)st

ATF.

HEME H F£& - 2 Ao AR e A
gl AbEHA et AS st AE AA 3 Az
S AEEdEE el Fdste] ARkt b
I+ 5,000 g& 2+t B3} 50% e 2 80°C, 64 7H 3
3] &9 5 filter paper(Whatman No. 2, Whatman,

Maidstone, UK)E #3512, Ao 7 ofHo 7Qks=7]
(EYELA, N-1100 series, Tokyo, Japan)ollX] &=3}] ol g
<5 7ISAA FEAE A w592 5471=7](lsin,
Korea)S ©]-83l] 1% AIRZ A|lZs3it.

Alef — Dulbecco’s modified eagle’s medium(DMEM) 3%}
fetal bovine serum(FBS), horse serum(HS), penicillin,
streptomycin Gibco/BRL(Eggenstein, Germany)ollA<] %
3t 3L, TRIzol reagent % FTHEALWE JEEL
Invitrogen(Grand Island, NY, USA)| A 43R oH, 3-
(4,5-dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-
sulfophenyl)-2H-tetrazolium(MTS, CellTiter 96A Queous
One Solution Cell Proliferation Assay)= Promega(Madison,
USA)°l A 8k th. Bisphenol A(BPA), N-Acetyl-L-
cysteine(NAC), gallic acid, rutin, Vit. C, 2,2-azino-bis-(3-
ethylbenzothiazoline-6-sulphonic acid)(ABTS), 1,1-diphenyl-
2-picrylhydrazyl(DPPH), Folin-Ciocalteu reagent, testosterone
£ Sigma Chemical Co.(St. Lousi, MO, USA)ol|A] 43}
S99, Testosterone ELISA kit ENZO Life Sciences
(Farmindale, NY, USA)°IA 9332 tt. Real-time PCRS
213l Applied BiosystemsAloll Al 0l 8}i= Tagman Gene
Expression AssayS T-ate] a2 L3-S IRlatqint
Rat Malondialdehyde(MDA) ELISA Kit= YHbiosearch
(Shanghai, China)elX 3ttt

DPPH XNal| M= £H — Free radical #4342 96-
well plate readers AHE-3te] FEH A5} 539 1
DPPHE 7heh 5 d2cllA] 3087F &ankg A7l 5 540
nmol FREE S 1 849 A7) NEE

=] 01: . =2 o
] eFo 792 R (contro)O 2 B A|HE Y A
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ABTS Xoll M= =8 - ABTS €92 74mM ABTS
o} 245 mM K,8,0,5 4101 167 7F E9t Wdaol 2}
of FHlEI oM, FFEwe] 0.7-0.8 Atololl =ESHAl 50%
oerez 34 sto] A&l TE” 96-well plated] ABTSE
N FEH AFEE st A0l 2087 RRAIZ]
%, B4nmel FEEE ST 2 20 = Al
] 9k H9-E thZF(control) 0. Z JIIL A|RE ¥
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&S LERH AT
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Inhibition (%) = (4., 2Ezecen_Apint) 1

control

SOD fAF M= &3 - SOD #4184 2742 Marklund
5o vl wel Algstdeh” 7+ A8 F2E 02mlo]
pH 8.52 REASF tris-HCI buffer 3 mi¢} 7.2 mM pyrogallol
0.2 mts 7RIt 25°Celx 1087k REGAIZ & 1N HCI
2 W8-S H A A thd spectrophotometerE ©] 83}
420 nmellM S35 ST 2 29 e NEE

2x] ok H9-E R (control) 0.2 FIIL A|FE WS A
& 287 (experiment)O-E o] TR 2ol <Js] SOD2] &
A EE YERfIIT

SOD like activity (%)= (1 —‘f‘.@ﬁzim.sff.—_%) %100
control

o2 3|5 (Leydig) M=Z 22| ¥ M=ZEs{Y - 652
e8] vghS elste] argke] mwt gl Zhof RS A
AL, 70% DL ol&steo] F++S it A& 7t
=5 o] g3l 18-S A A= collagenase(0.25 mg/mlyS-
2087 250 ppme 2 37°Cel] HE-5-8- AJZIY). strainer® A2
2holE S A 387 1,700 pmO 2 4°Col AR
ZE 3t o] FFS F W REESi MEE T8t
0.1% BSA”7} & PBSoll2aL percoll =5 717} 20, 40, 60,
90 % & YHE3L 20000 gollA] 30iE7F 4°Coll A el S
ST 60% ol Aex AEE 7|2 23] PBS Al1H
< 3137, Trypan blueE |83l AlE FE MUt 2
Leydig celts 7FA3ZZ DMEM-F12(5% Horse serums%} 2.5%
FBS, 15 mM HEPES, 1 mg/ml BSA, 365 mg/L glutamine,
100 TU/ml penicillin and 100 ug/ml streptomycin)ol| 37°C,
5% CO, incubatorell A Bl 3T

MZ MZEE BM - 2f 50% olleke F5E50°| Leydig
cellol A Bisphenol A(BPA)ol| 2J3t AlE 54 Hea3ss
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Table I. TagMan gene information of antioxidant enzyme for real-time PCR

Gene symbol Gene description

TagMan gene expression

Reference sequence
assay number

Cat Catalase
Sodl Superoxide dismutase 1, soluble
Gsta3 Glutathione S-transferase, alpha 3

Hypoxanthine guanine phosphoribosyl

Hprtl transferase (reference gene)

Mm00437992 m]1
Mm01344233 gl
Mm01233706_m1

NM_009804.2
NM_011434.1
NM_001077353.1

Mm01545399 m1 NM_013556.2

=4 317] 218l MTS assays HA AT 96-well platel]

10° cells/well 2 #3131 AHf- 50% o e-g FE5ES
TR AEslaL, 2417 Fol BPA 200 pMS 223131
24X 7k wfj et ol ZhzF Al w50 10%2] MTS
SN H7EgE F 37°Coll A 2 AIZF ui kg $- microplate
reader(Infinite 200 pro, TECAN, Austria)E ©]-8314 490 nm
N FFEE G5

SIS 4 mRNA 2eHEA — Leydig AIEE 6-well
platedl] 1x10° cells/well 2 E53F 5 2447 wjksio] A%
5 M AT AR S0% oEE FEES FEEE
@] EFaL 2A417F ol BPA(200 uM)E A 2l8lal 2447 5
oF wj ksl PBSE 23] washE 3}3 Tripure Isolation
Reagent(Roche 11 667 165 001)E ©]-&-3l] RNAS &
3t TE 5pugel mRNAE High Capacity cDNA Reverse
Transcription Kit(Applied biosystem 4368814)% ©]-& 3}
cDNAZ 332 st ¥ cDNA 1 pl, tagman primer
1 ul, Tagman Universal Master Mix II(Appiled biosystem)
10 pl, 33} 57 8 uI= ¥ real-time PCRS $3) 31t}
A T &4 vhgol] 2291 TagMan gene< http:/www.
lifetechnologies.comol|A] ZA3lo] FE § ARSI H-4
StalA) shs FAF 5ol4 genee] A H= Table [0l YER
WAt 3 real-time PCR W3- 271 50°Co A 24
95°ColA 102 &<t 13] Fastar, |4 5= 95°CollA 15
Z, od® 2% 60°CollA] 15231 Alo]E&-E 403] WHe &
REs=
Af 2 &M - H35E2 SD(Sprague Dawley) Rat 6
¥ 312 Orient Bio(Sung-nam, KoreallX] 3t A}
A.0H, L5 2022°C, FE 55+5%, 12417 Bz
ARTEIATH A8 ES 7Y § 15Y 58 w5k o
o, 2t 7 4rA S viR|Ele] B 8RO R SISt qF
st 717ko] A3k § AlFgE zellA] miE e At
2 AYEATE GIET(Conye AlQst AHv-S 532

[98)

X

off

A

o 2 op A\

AAsle] G5 s dAlsil e, 7Pt Et(Shame
=
o o H

Cony> 7Pg=r<vt st 7 & BE 2
S8 ARSI, Al 42 FASEE A9E s ¢
3 HIAESHES 1 mgkg == F 28] Fosiict. v
A At 232} A B FFE(SSU-A) 100 mg/kg, 300 mg/

?___]?_ 1=

kg, 2Ff ek F=E(SSU-E) 100 mg/kg, 300 mgkg &
T2 AR stk T 8 T AR F AdEES A
AA A9zt A4S FHekoh 42 3000 pme = 15
B2 ARt S sk

Testosterone Level &8 — Leydig cell ¥ 13 A"
SD RatellA] testosterone AJ/dell Pix= T35 dolHr] £
alo] AFsIATE 6 em dishell 1x10°cells/mle] cellS 1ml,
10% FBS, penicillin(100 pg/ml), streptomycin(100 pg/ml)©]
%71l DMEM ¥iAE 3 mi¥ ¥l 37°C, 5% CO, incubator
oA 24 AI7F ERt vl T wiAE W2 wiFAlE W
S PBS &9 02 Ho|Ft). PBS| =91 Al8E v ¥
2 X2 & §laL, 2A17F F FBS free DMEM®] <21 BPA
(200 uM)E ZH2Fe] wellell A 2] 8kaL 2441 7F &<t v g3kl
o} AT N-acetyl-L-cysteine(NAC)S ARS8,
FYUSE K100 pl)e] BiYH-2 Testosterone ELISA kitE ©]
23] testosteroneS WO 2 =435} TRl
© AFTES A 42 € 0.1 mlS 0.05ml9
Assay Buffere} wellell 3] o] 224 500 ppme.=Z 1
A7k 9t WA 3 wash buffer? 33] Al235199TE Wash
buffers 742814 AA 3 02mle) pNpp 714-g-& A7}
sted 37°ColA] 1AIZE WHEA1Z1 § 0.05 mI9] stop solution
©2 43S HA] A7l Uk spectrophotometerS: ©]-&-3}7]
405 nmelA FE3EE At H7s) skt

MDA £3 - MDA F%= 5742 ELISA kits A5t
SAsAh AAFES sAst] 42 4 0.05mlS
0.05ml2] 23 A2k} A well plateo] Ho] U3 &
37°CoN A 30%-7F vl sttt vl o] i A|ZE = wash
buffer® 53] AA3EIAAL, e §Ho] gles doja LR
t}. 29 plated] 0.05mle] HRP-712 £9& Yo % 37°C
of| A 30i7F wl sttt vieFo] Ed plate] Chromogen
9 A} BE 27} 0.05 ml Fo] 37°ColA] 15%7F HHg-A]
71 % 0.05ml®] stop solution®Z HH3-S x| A7 o}
spectrophotometers ©]-8-3t 450 nmel|A S35 S5t
o] Attt

HE| =Z[EA "It - 2)FH g APAHE 10% formalin &
Ho R 12A7F Bt A o B 2 AlE 2
S AA &5 dddo] HFAHEE s 558 W

Ry
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(H&E) 9418 2A3199 ). H&E 94 &2lo]=E 408) A
ofoll Al WA #EE F A T AR A= dA
= Agsidi

SAME| — 2 AP e Aol thefir= BtA] w3
T A (meantS. D)2 YERN o, thaats} 7 At
o] Ht2o] xo]= Student’s t-test2 HA13F] p-value FL0]
0.05 MRt off FAF SR Folgh 2ol e o= #
st

&

2 =

ABTS Free Radical?| £7{& — ABTS®} potassium
persulfates 4ol XA ABTS+o] A== dits)
o] gatslE el o8] ABTS+©] &27% o] radical 5
o] Aol HEAo] GAHET}, o]9} Zro] ABTS+9| &4 wh

¢ & oln] BAHA free radicald] AA FEE TFE ko
T

).

DPPH Free Radicale] 27{&4 - DPPH= E& A}
S ¥ v¥)wF] P33 free radicalE2A SHAMSIA|, WIS
ol F Fol olal fAE o] o] GAlE = o] AL Tk
St AALAZHE FAtstEd S A=t Bol o8&
3tk A AR 2 50% ol §H&5EE DPPH free
radical®] 2~AEgo] AU ICy, T 0.33 mg/mlZ st
THTable TII).

SOD #M=0f| O[Xl= WE - kst g4 o] sl
SOD= Ao |28 34k (reactive oxygen species:
ROS)S #IskrEaz HeA|ed Suae-S ok 24
o}, o]k SODS} FAKSE &S 5™, superoxide anion

Table II. ABTS radical scavenging capacity of SSU-E50 extracts

62.5 125 500 1000 1C50
(ng/ml) (ug/ml) (ng/ml) (ng/ml) (ng/ml) (mg/ml)

SSU-E50
(ckibition %) 11.030.95 19.74+1.17 36.9940.56 60.66=1.03 92.47+1.03 0.29+0.01
Ascorbic acid 99.97:0.04 99.88+0.09 100.07+0.08 100.14£0.09 100.21+0.18 0.0120.00

(Inhibition %)

Radical scavenging activity of SSU 50% ethanol extracts in ABTS assay. SSU-E50 dissolved in ethanol was added to the
reaction mixture containing ABTS radical at specific concentrations. After 30 min of incubation at room temperature, the
absorbance was measured at 734 nm, respectively. The results are presented as means£S.D. from three independent experiments.

Table III. DPPH radical scavenging capacity of SSU-E50 extracts

62.5 125 250 500 1000 1C50
(ng/ml) (ug/ml) (ug/ml) (ug/ml) (pg/ml) (mg/ml)

SSU-E50
(nhibition %) 17.48+1.71 29.37+1.47 43.06+0.03 54.08+0.13 65.48+0.73 0.3320.02
Ascorbic acid 69.96+0.03 79.85+0.01 91.96+0.01 99.84+0.01 99.94+0.02 0.0140.00

(Inhibition %)

Radical scavenging activity of SSU 50% ethanol extracts in DPPH assay. SSU-E50 dissolved in ethanol was added to the
reaction mixture containing DPPH radical at specific concentrations. After 30 min of incubation at room temperature, the
absorbance was measured at 517 nm respectively. The results are presented as means+S.D. from three independent experiments.

Table IV. SOD Radical scavenging capacity of SSU-E50 extracts

62.5 125 500 1000 1C50
(ug/ml) (ug/ml) (ug/ml) (ng/ml) (ng/ml) (ng/ml)

SSU-E50
(nkibition. %) 17.04+0.82 23.19+1.53 31.53+2.01 35.1242.65 55.52+1.95 0.84+0.02
Ascorbic acid 34.40+3.23 45.44+0.12 63.66+2.76 100.52+1.51 100.64:£0.50 0.1640.01

(Inhibition %)

SOD assay determined using commercial kits by untilizing water-soluble tetrazolium slat, WST-1(2-(4-iodophenyl)-3-(4-nitrophenyl)-
5-(2,4-disulfo-phenyl)-2H-tetrazolium, monosodium salt) that produces a water-soluble formazan dye upon reduction with the
superoxide anion. The results are presented as means+S.D. from three independent experiments.
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| SE A= e 50% olehE FE=¢] SOD

%o ¥FSA= Table Vol JERN AT A8 A} 4F
50% AEHEFEE SOD A X7 AAL 1ICs,
0.84 mg/mlZ B4 o FroA #& SOD 4
YERY A THTable TV).

Leydig Celle| MZHZEg0] O|Xl= P& — 2rF 50%
ek FZE(SSU-E50)S 31.3, 62.5, 125, 250, 500 pg/ml
o] B2 Leydig celldll 228} 24X]7F & MTSE A3
AEES BT FREH o= Tt S7ist uf
g2 AEES ST ATS EAtKFig 1). A 50%
oehE FE=(SSU-E50)9] %7} Zobdars A& 9
FHo 7 ZI1EIN L, HEES 500 pg/ml FEOAHE Al
FE4S VERHA] eddtt.

Leydig CeldllM Bisphenol AZ RTEl SM ES557} -
Leydig cellol] thet cell viability A3}l <73} Bisphenol
ABPA)°l 23] =% cytotoxicityS =73 531t} BPAS
o3l F=¥ Leydig cell> Aol Hlate] 61.8%= <]
SHA| AEAEEO] AT AR 50% olehs FEE
(SSU-E50YS- A28} Leydig cello]l thal BPAYY 23+ =4
o a3-8 AR S84 313, 62.5, 125, 250, 500 pg/
mle] FEZ AXEe] X2]sted MTS #A4H-S o]&3te] Al
FAEES 245190tk BPA ©EA R AR 50%
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HEEL oy ot
it rlo do
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Cell viablity (% of control)
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20% |
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Fig. 1. Effect of Corni Fructus 50% ethanol extracts (SSU-
E50) on cell viability in Leydig cells. Leydig cells were incu-
bated for 24 hrs in the presence or absence of SSU-E50 at
indicated dose for 24 hours. Cell viability was evaluated by
MTS assay as described in materials and methods. Statistical
significance: *p<0.05, **p<0.01 when compared to the normal
group. Significant differences between treated groups were
determined using the Student’s #test. Data represent the
meantS.D. of triplicate determinations from three separate
experiments.
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Leydig CelloflM Testosterone A0f O|X|= ek -
Bisphenol A(BPAYY| Atel7t =% Leydig cellol|A] testos-
terone FH]E =4310tt. BPAY ¢J&) A7) =9 tix
T2 AAdTHET fold Al e FE9] testosterones
H|gh= ZS geld 4= QT NACE A3 U=
olX= BPA9Y 9]l ZHAE]+= testosteronedS At
Abst FAE ERIT F AATE A 50% dEE &
o] BPA9 ¢J3ll ZFAEE testosteronedS 3K 7] =A]
o3l Ax}, FE2]EF 02 testosteronedo| Z71EE &
< FFI9A, 313, 62.5 pg/ml FEoA 23 v|wst
o frelF o S7kEE 2 AT 7 A (Fig. 3).

s S A mRNA 280l O|Xl= Y& - 2
50% ollebe FEE°] Leydig cellolr] BPAZ 13l 7HAE
= 7% FAkslasse] dd st 9IS AR 9
5} 3 2~59] mRNA 2 thgh 2= 50% ol
13RS AT A 50% g 5
¥ BPAZ AF3le] 24A17F Fof] MEE

mRNAE FF #2319 real time-PCR
o]&-3te] SODI, Gsta3, CAT mRNA 23 %S &
Bttt o1 A3} A7 H T} Bisphenol A(BPAYS
o4 SOD13% CAT7} 7H4~ahiar, whHoll Gsta3=
s7tele S BEATh AR 50% oS FEE0A
SOD1> BPA ©H=AfE|e] H]sle] SOD1°] 7k &
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Fig. 2. Effect of Corni Fructus 50% ethanol extracts (SSU-
E50) on bisphenol A-induced cytotoxicity in Leydig cells.
Leydig cells were pretreated with the indicated concentration
of SSU-E50 for 2 hr before being incubated with BPA
200 uM (bisphenol A) for 24 hours. Cell viability was eval-
uated by MTS assay as described in materials and methods.
Statistical significance: *p<0.05 **p<0.01, when compared to
the normal group; #p<0.05 ##p<0.01, when compared to the
BPA alone treated group. Significant differences between
treated groups were determined using the Student’s t-test. Val-
ues shown are the meantS.D. of triplicate determinations from
three separate experiments.
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Testosterone production (pg/ml)

0 0 NAC )
100pM 156 313 62.5 (ng/ml)

SSU-ES0 SSU-ES0 SSU-E50

BPA (200 uM)

Fig. 3. Effect of Comi Fructus 50% ethanol extracts (SSU-
E50) on testosterone level in Leydig cells. Leydig cells were
pretreated with the indicated concentration of SSU-E50 for 2
hr before being incubated with BPA 200 uM (bisphenol A) for
24 hours. The culture supernatant was subsequently isolated
and analyzed for testosterone level. **p<0.01, when compared
to the normal group; “p<0.01, when compared to the BPA
alone treated group. Significant differences between treated
groups were determined using the Student’s t-test. Values
shown are the meantS.D. of triplicate determinations from
three separate experiments.

S H3oH, 62.5 ug/ml FENME F24 Al SODIe]
Z=7)ele AL Baket = 9}9}1, CAT 53+ H|5=3k s
HA0™M, 62.5 pg/ml =N = FolAd Al CATZF 571
she S BT Gsta3= BPAC] o8l S7F =52, AF
I 50% oehe FEEM FrolEHo g tFF v
23] 7Mo}~ 2% AT & AT, 31.3 62.5 pg/mbel
A ol A 1 HaEe AL 2RI MMEP o= 3
A3l Z8L = FAE F /1 8 &49 GSTA37}
BPACll €J&ll CAT, SOD19] 3z} W3izkael] ofsl 7Had
BALg) 228 ANl = Ao =Z Hel ‘:]-(Fig. 4).
8Z W]l SOD, MDA 5% - 3tslas $9] 3huel
SOD= Al 3] 22 M4k (reactive oxygen species:
ROSYS #islras Agr)7|=d Suiahe-2 sle 84
o|m, MDA= AlAA| Z2] &of Y 28} REY S 58
HoF= A A3z afgeitt. €3 W SODe] s%= A4
T B F2E 100 mgkeollA SOD9] F&7} =gkon}) =
Fxol 300 mg/kg ©] 79 o2 zolE Holx| ek
$- AR B FEE 100 mgkeS Tl &
N At felidel Al e th(Fig. 5).

HE HAEAHE S - 3= 5 583 3=
12k
-

[

1 E

=
v 2% xR
STk AR B FEET 50% e FEE0] g
AAE SD Ratol|A] H|AEXAHES] W3S AV
°1 ELISA kit—E— olgsl] B ] HAESHE 5EE z}

dsiach 2 & F=EE 100 mgkgs FoIst o] &

ﬂ}\E/\Eﬂ§° x%%/ﬂ Hﬂoﬂ =
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Fig. 4. Efect of Corni Fructus 50% ethanol extracts (SSU-
E50) of SODI mRNA (A), Gata3 mRNA (B) and CAT
mRNA (C) in BPA-induced Leydig cells. Cells were pre-
treated with the indicated concentrations of of SSU-ES0 for 2
hr before being incubated with BPA 200 uM (bisphenol A) for
24 hours. Gene expressions of SOD1, Gata3 and CAT were
measured by real time PCR. *p<0.05 **p<0.01, when com-
pared to the normal group; #p<0.05 ##p<0.01, when compared
to the BPA alone treated group. Significant differences
between treated groups were determined using the Student’s t-
test. Values shown are the mean+S.D. of triplicate determina-
tions from three separate experiments.
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Fig. 5. Effect of Corni Fructus, water extract and 50% ethanol
extract on plasma SOD (A) and MDA (B) levels in orchidec-
tomized rats. Normal, normal group, Sham; shame-operated
group, - ; orchidectomized group, Tes 1; ORX treated with
testosterone 1 mg/kg, CO-A100; ORX treated with Corni
Fructus water extract 100 mg/kg, SSU-A300; ORX treated
with Corni Fructus water extract 300 mg/kg, SSU-E100; ORX
treated with Corni Fructus ethanol extract 100 mg/kg, SSU-
E300 Corni Fructus ethanol extract 300 mg/kg, Values are sig-
nificantly different between groups according to Student’s t-
test. *p<0.05 orchidectomized group versus ORX treated with
testosterone or water extract.
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treated with Corni Fructus water extract, SSU-E: ORX treated
with Corni Fructus 50% ethanol extract. The results are pre-
sented as means+S.D. from three independent experiments.
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Fig. 7. Effect of Corni Fructus water extract and 50 % ethanol extract on histological changes of the prostate tissues. Normal: nor-
mal group, Sham: shame-operated group, ORX: orchidectomized group, Tes. 1: ORX treated with testosterone 1 mg/kg, SSU-A:
ORX treated with Corni Fructus water extract, SSU-E: ORX treated with Corni Fructus 50% ethanol extract. Representative pho-

tomicrograph of H&E stained prostate tissues (magnification x200).
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