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Extract of Fructus Corni Ameliorates Testosterone-induced Benign Prostatic

Hypertrophy in Sprague Dawley Rats
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Fructus Corni, the fruit of Cornus officinalis, has long been used for the prevention and treatment of
various diseases. We recently suggested that it was effective against benign prostatic hyperplasia
(BPH). In this study, we investigated the inhibitory effect of Corni Fructus (CF) water extract on BPH
induced by testosterone propionate (TP) in noncastrated and castrated animal models. BPH was in-
duced in Sprague Dawley rats by an intramuscular injection of TP in castrated or noncastrated rats.
Finasteride (FINA) treatment was used as a positive control for inhibition of BPH. According to our
results, CF administration inhibited excessive enlargement of development of the prostate in both the
noncastrated and castrated groups compared to the control and FINA-treated groups. The inhibitory
effect of CF on BPH was associated with inhibition of expression of hypoxia-inducible factor-la, 5a
-reductase type 2, steroid receptor coactivator-1, androgen receptor (AR), and prostate-specific antigen.
Serum levels of the stress hormone cortisol increased during BPH induction by TP in both the non-
castrated and castrated groups, but they were attenuated significantly by CF administration. However,
insulin and IGF-1 levels were not increased in the BPH-induced groups and CF, and no effective re-
sults were found by CF administration. These results point to a beneficial effect of CF on BPH
through inhibition of AR signaling pathway activity and imply that CF shows excellent potential as
a therapeutic agent for the prevention and treatment of BPH.
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S=AIE, 7{M|, BPH 72 ¥ CF A2

2 Aol AH8H 679 T3 Sprague-Dawley # = Samta-
ko Bio Korea (Osan, Republic of Korea)ell A ¢ 3}o], 41 3]
AT 23 Fdtof AL oH[le], BE = Ad2 T
detn Fe 43 &2 993 (R2017-004) 9] Aol uhe} 213
H Aok UAA testosteroned &S wiAEt7] S AME
Van Coppenolle et al. [30]¢] ¥ ol Fat5oH, W AA T
ANT AE 474 4705 n=6)2 & 49 Sdatsitt. vl A
A3 AATY HE A2 BPHE F538H7] 93to TP
g 54 W FAE 59841, CF+ CFE 4T Fostath
[© BN =T S5 71§ AeT, @ BPHT: testosterone
propionate (TP, 3 mg/kg, Tokyo Chemical Industry Co.,
Tokyo, Japan) A 2w, @) CF': 700 mg/kg®] CF7} A2 ¥
BPH 1%, @ ¥AtZT: TP (3 mg/kg)% &7 finasteride
(FINA, 5 mg/kg, Sigma-Aldrich Chemical Co., St Louis, MO,
USA)E A2l &) 65 Fol Astsha] £42 AT by A9
dlMel A MES FR8] Al vhH stol T= HAA
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CFe] %oi7} BPH 2 #d F2 #4345 hypoxia-in-
ducible factor-la (Hif-1a), 5a-reductase type 2, steroid re-
ceptor coactivator-1 (SRC1), AR % PSA]Y| & A= ¢
& 467 st 4 APT o HA F29 AHH =
g A& 2702 ZA23 PROPREP lysis buffer (Intron
Biotechnology Inc., Seongnam, Republic of Korea)E A+-&3t
of #Agsgth 24 FE2E 23E 84 E2E& AA
i, 5FY 9 AS sodium dodecyl sulfate-polyacryl-
amide gel& o] &3te] A71YF o= Eelotqith. ol poly-
vinylidene fluoride membranes (Schleicher & Schuell, Keene,
NH, USA)o.2 HoJAZl ¥, Thermo Scientific Inc. (Wal-
tham, MA, USA) 9 Santa Cruz Biotechnology, Inc. (Santa
Cruz, CA, USA)dl A F9)8 12 FA ¢ Amersham Bioscien-
ces (Westborough, MA, USA)ol| Al F¢ 3t horseradish perox-
idase-conjugated® 22} A ol ¥HEAA T 4 o} T
o] @2 enhanced chemiluminescence (ECL) kit (Amer-
sham Biosciences)E AH-&3t =35t
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BPH & oA 2Eg 2~ AXF S2#2 cortisol?} insu-
lin ¥ insulin-like growth factor-1 (IGF-1)¢] &l 7| A&
CFe] Y&S zAbet7] 9iske], 48 FH[16]o] Fato] A3 g
g AEA dAde st 2dd A dHoE
7t A% £4 7] E(Asan Pharm, Seoul, Republic of Korea)ll
AAE B Edho] Fotistn YA =AY YA ATA
AN 9] 2454 31824 7] (Mindray Bio-Medical Electronics
Co., Ltd., Shenzhen, China)& At&3te] AF T Abol9f FX
€ Hlastiid.

H 2N
d Ao FoA £4S 938k GraphPad Prism 5.03
A X E 9]0} (GraphPad Software, Inc., La Jolla, CA, USA)<
AHEEEAT BE A W + £ WA (standard errors, SD)
E HF A3}, one-way analysis of variance®] ©] o] Tukey’s
post hoc HHAEZ £4319 005 FgHe] e 5AFCR

o3 Ao BHFEAYT.
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0.0 Fig. 1. Effect of CF administration on prostate and body

+ + + - + + =+ TP(3mgkg weights in TP-induced BPH rat model. (A) Repre-
S @& © - 8o gl:l 7?? ,':"g Ikgg) sentative images showing changes of prostate tis-

sues in the castrated and non-castrated experi-
mental groups were presented; the tissue was
from the anterior prostate (AP), dorsolateral pros-
tate (DLP) and ventral prostate (VP). (B and C)
Prostate (B) and body (C) weights were measured
and analyzed. Values are the mean SD (n=6);
*p<0.05 vs. control group; #p<0.05 vs. the rat with
BPH group. TP (3 mg/kg), rats with testosterone
propionate (IP)-induced BPH group; CF (700

o
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3 mg/kg), rats with BPH group treated with Corni
+ + - + =+ =+ TP(3mgkg Fructus water extract (CF); FINA (5 mg/kg), rats
o2 2 5 B OB %’;‘ 7?50 mglkg; with BPH group treated with finasteride (FINA)

Aol rlste]l AMTANE Aol 27171 AA £31 dAle 2719k FAZF WIAMZ IS AXTL BFAA
oo gRagdon, ALY HAHo] HAs A o] ZojHS L Z 72509, FINA Ag A= @A B
WA &elstgth BPHE $5317] 938t HIAAZS AN T ATh(Fig. 1A, Fig. 1B). 2+ Aol W& Fa A7)
of TPE Ael3t 23, F 7oA thz ol Histe] Ay R o7k YA, AAHoR 2 Wile #F
717} oA o2 Frtstgth 28U CF A TolAs A Ch(Table 1).
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Table 1. Effect of CF administration on the relative organ weight of BHP rats in the non-castrated and castrated experimental groups

No. of . Organ weights (g)
Group . Castration - -
animals Thymus Lung Heart Spleen Liver Kidney
Normal 6 0.56%0.06 1.81+0.02 1.54+0.05 0.78+0.01 15.73+4.61 3.30+0.12
TP i 0.56%0.05 1.56+0.06 1.41+0.04 0.68+0.03 11.22+2.30 3.40+0.14
TP+CF 0.57+0.19 1.79+0.09 1.48+0.07 0.72£0.04 13.17£3.41 3.19+0.09
TP+FINA 0.56+0.05 1.80£0.11 1.4940.01 0.69£0.07 13.29+1.49 3.44+0.08

TP 0.52+0.11 1.69+0.23 1.47+0.13 0.73+0.07 11.69+1.95 3.31£0.31
TP+CF 0.52+0.16 1.78+0.09 1.48+0.09 0.74+0.05 12.77+1.96 341+0.21

6
6
6
Normal 6 0.60+0.10 1.60£0.12 1.41+0.08 0.77+0.08 11.9441.83 3.55+0.27
6
6
TP+FINA 6 0.54+0.09 1.65+0.05 1.43£0.06 0.69+0.08 12.09+£1.91 3.40+0.14

TP (3 mg/kg), rats with testosterone propionate (IP)-induced BPH group; CF (700 mg/kg), rats with BPH group treated with
Corni Fructus water extract (CF); FINA (5 mg/kg), rats with BPH group treated with finasteride (FINA)
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Fig. 2. Effect of CF administration on the expression of Hif-1a, 5a-reductase type 2, SRC1, AR and PAS in the prostate tissue of
rats with BPH in the non-castrated experimental group. (A) The protein levels were determined by Western blotting using
the indicated antibodies. Actin was used as an internal control. (B) Densitometric analysis was performed using an Image]
Software. Values are the mean SD (n=6); *p<0.05 vs. control group; #p<0.05 vs. the rat with BPH group. TP (3 mg/kg),
rats with testosterone propionate (IP)-induced BPH group; CF (700 mg/kg), rats with BPH group treated with Corni Fructus
water extract (CF); FINA (5 mg/kg), rats with BPH group treated with finasteride (FINA)
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Fig. 3. Effect of CF administration on the expression of Hif-1a, Sa-reductase type 2, SRC1, AR and PAS in the prostate tissue of
rats with BPH in the castrated experimental group. (A) The protein levels were determined by Western blotting using the
indicated antibodies. Actin was used as an internal control. (B) Densitometric analysis was performed using an ImageJ
Software. Values are the mean SD (n=6); *p<0.05 vs. control group; #p<0.05 vs. the rat with BPH group. TP (3 mg/kg),
rats with testosterone propionate (TP)-induced BPH group; CF (700 mg/kg), rats with BPH group treated with Corni Fructus
water extract (CF); FINA (5 mg/kg), rats with BPH group treated with finasteride (FINA)

< ZAEER e, I A3E Fig 40 A A
ARNZANA TP Aol 93ste] A W cortisol 2
o] vt Z7HEAA T, CF A TdAe =
2 A 23 vAA A A= TP o
cortisol®] A/d o] FINA A g ¢l &3t} & o=z A =G
Ak, AMTAAE FAQd AA7E FEHA okth(Fig.
4A). 281 insulin®] A, WIAA T Hlste] ATl A
2uf) o] F7FE QAR 7 AT A TP AT A 9
0l F717F BHEEHA &gkt v E v AA L TP o8
7b insulin®] F&o] CF A gl ¢Jste] FINA Ae)TAH
FYHA Bae HA GUAT, TP Aol vety tha o

AHRLH, ol B AMTAAE FASHA b
Th(Fig. 4B). IGF-19] 79, AA T Al vlAA ol Hlste] &
3y ta #ade S BoFAL, insulin®] 7+
|, TP oJsted AT AMTel A 49 IGF19] +F
°of CF Aol Ae o2 A th(Fig. 40).

33

M2k

i

A v dgd AE ARE A AFAGES
AAREH 7154 95& T2 AAEEZAE saw palmetto

23l B FoFA(Serenoa repens) FEEO] FY3H, 4



Journal of Life Science 2021, Vol. 31. No. 6 555

A Castration
51 * &
E*
%; 2 % .....
° 2Nl

T

+ TP (3 mglkg)
. CF (700 mglkg)
+ FINA (5 mglkg)

B C Castration
1600+ +
E T 1200 7
5 s - = 7
£ o / %z
2 800 7 7
£ = . |
/ 7
+ + + + 0 + TP(3m ’k + * - * - + TP 3m lk
: T cr(noogm I{(g) - SR T CF((700rn l{g)

+ FINA (5 mglkg)

+ FINA (5 mglkg)

Fig. 4. Effect of CF administration on the levels of cortisol (A), insulin (B) and IGF-1 (C) in non-castrated and castrated BPH rat
serum. Values are the mean SD (n=6); *p<0.05 vs. control group; #p<0.05 vs. the rat with BPH group. TP (3 mg/kg), rats
with testosterone propionate (TP)-induced BPH group; CF (700 mg/kg), rats with BPH group treated with Corni Fructus
water extract (CF); FINA (5 mg/kg), rats with BPH group treated with finasteride (FINA).
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