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ABSTRACT

Prostatic inflammation plays a crucial role on benign prostate hyperplasia (BPH) pathogenesis and progression. In this study,
BPH was induced by testosterone propinate in castrated rats for 8 weeks. Hot water extract from Curcuma longa L. (CL)
was administered orally for 4 weeks along with positive controls, saw Palmetto and finasteride. CL supplementation induced
histological changes, reduced expression of TNF-q, IL-6, IL-18, COX-2, and phospo-p65 in prostate tissue compared with the
BPH group. These findings suggest that suppression of pro-inflammatory cytokines could be attributed, at least partly, to the
anti-inflammatory action of C. longa, and this action may be helpful to understand the inhibitory effect of Curcuma longa

L. in BPH.
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g 74 v]dl(benign prostate hyperplasia, BPH)+= 50tH
o] o] oA 7P dutH o g vty BT dgto g
(Berry SJ et al 1984), 1 412 A &3] Bl A= A
w319} 7o e G S ERe] MElE AYA xZo| 1}
ozt 2717F AR vt 2 =5 Hbskal(Timms BG
& Hofkamp LE 2011), 934 742 g &+ A= 35
82 3 o2 Yehde 534 v A A gko] thRoe-
hrborn CG 2008). = A H 42| ¢S (prostatic inflammation)
°] BPH frielx F83 s drfa Husn glom
(Gandaglia G er al 2013). T3k A o|u} 22|8H4 Ao
A o] lohd, o] BPHE X| &t #eldlA nefd F
23 942 AZE 1 JtHBostanci Y et al 2013).

AR vteA A5 220 URlo] Ha, QA
2RE ] Al BEFIRIE I 74 A1 2K growth factor) 484
T} A AEH A (angiogenesis)= FESH](Minutoli L et al
2013) A HIth =2 ojojxitka AztE =), Az AR
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vt $kxle] ZA A= TNF-a8 H| &3 A5 Ale] EFIR]
(pro-inflammatory cytokine)®| =7 &AL 11, ool wWE nu-
clear factor(NF)-kb7} E43}5= Ao &2 H ¥ 3 ITHNufiez
C et al 2008). 7 d=243 T = ol#g THL =3}l
w2 AkehA ~Eg o] AvE 7w Eu|(Sikka SC 2003),
AT 2 COX-29] fF=ol ol A5 AlelETIRIo] A
53, SRS o2 YEPdTHElberry AA et al 2014). A4
2, APA ¥t X 8A 2 AFE-E & finasteride(Park DS & Shim
JY 2008)°14 218 A AA&27F Hasa glon
BAA A771524F 249 saw palmetto & mlj(Minutoli L
et al 2013)914 3 37} BuEa 9t Saw palmetto €
n 3550 FAF S AHA vdief AdE Sh 82
Z’3(Lower urinary tract symptoms) 52| F-2}-8-2] 7o &
I} Aok BaEQem(Latil A ef af 2015), AFA B &
Erdoa 220 A4S Bt B 1% thBerni-
chtein S et al 2015).

& (turmeric, Curcuma longa L)< 272K Zingiberaceae)
of Hole thd 2= df 9 ofdtiA|Fel] FEEO] 3
%, T, 18]a felvke} el A AuiEti(Ho IN et al
2012). 79 & &3 Kim J 5(2015)2] ATFolA, LPS
2 =g A4 3 436 &9 o, &9 UER &
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AT AHES &5 GFFEE(Curcuma longa Hot

water extract; CL)2 H2hde A=A Au] 24 &5
ETe & A xste] 271004 10819] B ¥

100CoAA SAIZE F9F F&3ka, o3t w53l A%

(PVTFDI10R, 94134, Dongduchun, Korea)dt A o2 (F7)gh=r

ol ~Z(Hwasun, Korea) > ZFE] FF 1o} A8}t

= AlH

2SS0 MM H|oie| 7

ol 189 YPE+= tghble] 2.8 Z(Eumseong, Korea)
o A 75%(200~250 ol Fitol AHgalsiTE WAl Bl
E2H| Z(Intrinsic testosterone)2] 4 &S viA|SH7] $5te] A
AHl(castration) & A3kt om, A7 vl F&2D2 Shin
IS 5(2012)¢] A& st APsES v &
o] &AL M F nAdta, 5¢ 2 79l w

£ Afste] 5 g B Fuss Aol & AAEE &
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Table 1. Experimental design of rats
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gate] Fas ArETh AME Aldsta 109 Bt <t
32 XA TR AAE oFEA stk o] AAE
2 E(castrated rat)°l testosterone propionate(TP)E F<3}<]
AAS WA AHAL Al e BES] E5AlE 250~300
g Heloll dAen, entg]E 3 FoR sl F TAFoR,
AE v f= o] ¢ A7 AT Fold BIEE &2
FATKTable 1). AAEES ARIA & 20t o|ot2 &
HAoH, & 72l ¢ AR A =S vl ol
w25} t}. VehicleS! control group .2 A2 612 & A|
SJska, ymA] dPEEe AHAd v F28 st TPE
3 mg/kg BW/dayZ 3] 3}5Al(subcutaneous injection)S A] 3}
st om, AFFEAA7IA] B7A Wl et Fodste]

3 Als e AHTAFES slleH, TP 7o 45 3 A 744
Lo &w FFEE(CL) 32 23|E 2 Y(JinYong, Su-
won, Korea) &2 finasterideE 45 E<F TP Fol ¢} 4 7
T FA(per oral)E A3 3G tHFig. 1). & A&l 2FHE
243} finasteride:= positive controlZ A3}t B F&
AP Fddgn sEAEEYAHL3 S 55k

AEEEE

o
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3. Western Blot
A AN 877} AR F, ARTEL v sk S
AR Azsark A2 APAL PBse] 13] 41X
E71E8 7PEA AASK] 10812] pH 7.4 PBS(w/v)E 37}
o shstar Ao ARSIt MHA FA S 3,000
pmel A 523 Al ste] s S 475k, Bradford'H
o2 TS ARt 2 #37F 50 pg proteing 7]ES

>

o o
=1
i3

Groups
Control' Com oil Normal rat supplied with tap water
BPH? TP (3 mg/kg of BW/day) Castrated rat supplied with tap water
BPH-CL25° TP (3 mg/kg of BW/day) Castrated rat supplied with CL 25 mg/kg of BW/day
BPH-CL50* TP (3 mg/kg of BW/day) Castrated rat supplied with CL 50 mg/kg of BW/day
BPH-CL100° TP (3 mg/kg of BW/day) Castrated rat supplied with CL 100 mg/kg of BW/day
BPH-SP® TP (3 mg/kg of BW/day) Castrated rat supplied with saw palmetto 100 mg/kg of BW/day
BPH-FN’ TP (3 mg/kg of BW/day) Castrated rat supplied with finasteride 10 mg/kg of BW/day

! Control: corn oil injection (s.c.)

> BPH: TP (s.c.)

3 BPH-CL25: TP (s.c.) + CL (25 mg/kg of bw/day, p.o.)

* BPH-CL50: TP (s.c.) + CL (50 mg/kg of bw/day, p.o.)

> BPH-CL100: TP (s.c.) + CL (100 mg/kg of bw/day, p.o.)

8 BPH-SP, TP (s.c.) + saw palmetto (100 mg/kg of bw/day, p.o.)
7 BPH-FN: TP (s.c.) + finasteride (10 mg/kg of bw/day, p.o.)



808 ol & - LA -

Castration
7 day

Start
7 day

28 day
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Termination
28 day

s BPH Induction by Testosterone Propionate(TP) smmmp

I— Sample Oral Injection s

Control (corn oil only)

BPH (TP only)

BPH-CL (TP only) (TP + CL25, 50, 100)------—---—-—--
BPH-SP- (TP only) (TP + Saw Palmetto)------==--=--=-
BPH-FN- (TP only) (TP + Finasteride)------------m=-n-e-

Fig. 1. Experimental design of the study.

Oral Injection

After a week of adatation period, SD rats were castrated and had a week of recovery period. For BPH induction, subcutaneous injection
was done to rats with testosterone propionate (3 mg/kg of BW/day) daily for 8 weeks. Curcuma longa L. hot water extract (25, 50 and
100 mg/kg of bw/day, p.o.) was orally administrated for 4 weeks in BPH-CL25, 50 and 100 groups.

28, 10, 15% SDS gelol] 47|19 %53}3L, Western blot-2 A] &Y
I3t} Nitrocellulose membrane®l] transferdt % 5% skim milk
2 4CollA 16A]17F B2t blockingS Al3st o™, ThA] pri-
mary % secondary antibodyE *2]3F F X-ray filmel 13}
shTt 2 Adol] AM-E antibodye] K= thsdh Tl
Goat polyclonal IgG tumor necrosis factor-alpha(TNF-a, dilu-
ted 1:1,000; Santa Cruz Biotechnology, Santa Cruz, CA, USA),
rabbit polyclonal IgG interleukin 1 beta(IL-18, diluted 1:1,000;
Santa Cruz Biotechnology), rabbit polyclonal IgG interleukin
6(IL-6, diluted 1:1,000; Santa Cruz Biotechnology), rabbit poly-
clonal IgG Cyclooxygenese-2(COX-2, diluted 1:1,000; Santa
Cruz Biotechnology), rabbit polyclonal IgG NF-kB(diluted 1:
1,000; Santa Cruz Biotechnology), rabbit polyclonal IgG Phos-
pho-p65(diluted 1:1,000; Cell Signaling Technology, Beverly,
MA, USA), actin-mouse MAb(diluted 1:1,000; Sigma-Aldrich),
rabbit polyclonal IgG NF-xB(diluted 1:1,000; Santa Cruz Bio-
technology), rabbit polyclonal IgG Phospho-p65(diluted 1:
1,000; Cell Signaling Technology, Beverly, MA), rabbit poly-
clonal IgG IkB(diluted 1:1,000; Cell Signaling Technology,
Beverly, MA), rabbit polyclonal I1gG phospho-IxB(diluted 1:
1,000; Cell Signaling Technology, Beverly, MA)7} AF&-5] ST}

A
4 we wske] 2qen NS
Aste] ARFEL Aetel, AUAE BB, 4% para
formaldehyde(Sigma-Aldrich, St. Louis, MO, USA)Z *] 2|3}
o] FelHEES e, &elo] A3 hematoxylin-eosin 3
A& AA|EhaL, #An)7Z(BX-51, Olympus, Tokyo, Japan)2-

Zsta Fgsisih

i
ll

Mo

_‘|
= = o
W 3}l= Fig. 294 2t} BPH TollA] TNF-q2] L3dlo

6 = Ao
2, k|27 BPH-SP, BPH-FN 9] w82 7hAasie] o
v, &3 FoJ¢ BPH-CL 79 7} 54 sxojEd o
2 dA3 vt BEEd.

2. COX-2 % NF-xboll CHst CL Z0ie| &1t
TPZ =% APA vthZZ]o coX-22] L& Fig. 3
3} 2ok AEA Bgiel coxX-29] F717re] frelzlel dAE
o2l YA kot MY el Srigcta G
o]

AR MEZQ] proliferations “FsAlZItka AZHE 1 ot
(Bostanci Y et al 2013; Kramer G & Marberger M 2006).
AllA, Control el H|3le] BPH o419} #'5%=w¢] BPH-
CL-25914 CcOX-29] 571 & &= 9o, CLY 557t &
7185 positive control w3} Zo] COX-2¢9] 7HAE #HaE
T A

Fig. 494 p65<] <14ks} ¥1sE HH BPH +# BPH-CL
25 9 CL50 |41 S7Fskat, BPH-CL100 -2 Control ¥}
2 T AaAde Bole v, kB Q14hs) gk
=& F%2 BPH-CLI00 wollA #4asHA] o= 235 Hol
a Aok Qliaksle] Frhe Al A (cytoplasm)oll EAFE Nk
-kb7} o o]Fate] BAJstE L, o]2gk I olA kB
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Fig. 2. Effects of hot water extract from Curcuma long L. on TNF-q, IL-18 and IL-6 in prostate tissue of BPH-induced rats.
Control: corn oil injection; BPH: Testosterone-Propionate (TP), BPH-CL25: TP + CL (25 mg/kg of BW/day), BPH-CL50: TP+ CL(50
mg/kg of BW/day), BPH-CL100: TP + CL (100 mg/kg of BW/day, BPH-SP: TP + saw palmetto (100 mg/kg of BW/day), BPH-FN:
TP + finasteride (10 mg/kg of BW/day). Corn oil and TP were injected by subcutaneous injection. CL, saw palmetto, and finasteride
were supplied orally.

BPH- BPH- BPH- BPH_ BPH_
Control BPH CL25 CL50 CL100

B-actin

cox: |CANINIEET BT

Fig. 3. Effects of hot water extract from Curcuma longa L. on COX-2 in prostate tissue of BPH-induced rats.
Control: corn oil injection; BPH: Testosterone-Propionate (TP), BPH-CL25: TP + CL (25 mg/kg of BW/day), BPH-CL50: TP+ CL(50
mg/kg of BW/day), BPH-CL100: TP + CL (100 mg/kg of BW/day, BPH-SP: TP + saw palmetto (100 mg/kg of BW/day), BPH-FN:
TP + finasteride (10 mg/kg of BW/day). Corn oil and TP were injected by subcutaneous injection. CL, saw palmetto, and finasteride
were supplied orally.

BPH- BPH- BPH- BPH— BPH—

Control BPH (135 CLsS0 CL100

O e——

Phospho-p65

Phospho-IkB

Fig. 4. Effects of hot water extract from Curcuma longa L. on NF-kB p65, phospho-NF-«B p65, IxkB and phospho-IxB
in prostate of BPH-induced rats.
Control: corn oil injection; BPH: Testosterone-Propionate (TP), BPH-CL25: TP + CL (25 mg/kg of BW/day), BPH-CL50: TP+ CL(50
mg/kg of BW/day), BPH-CL100: TP + CL (100 mg/kg of BW/day, BPH-SP: TP + saw palmetto (100 mg/kg of BW/day), BPH-FN:
TP + finasteride (10 mg/kg of BW/day). Corn oil and TP were injected by subcutaneous injection. CL, saw palmetto, and finasteride
were supplied orally.
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w3l (destruction) 7} Lolub= 25 ou]aiH, o] A A4
Ate| E7RI fJalf &Aste Tt B %3 9ItKVendrami-
ni-Costa DB & Carvalho JE 2012).

AYAe] 52 BPHO I zge] A9l F stz
FEEM(Aryal M et al 2007; Kramer G & Marberger M
2006), BPH $kx}o] A9 Holo} A5 o4 vk B
7} S\tHAhmad M et al 2012). ABA Bt)7} =slo] wje} 3
7hehohe AR S 2 A flom, st mE AT
o Z7PF A vl Ea ) g Hodtin A2t
SITHAtawia RT et al 2014). ARPA vt] FZ2] A& TNF-a
o] o] o 2ol Mlske] o)A o R Yok Ao
B 1= i Minutoli L et al 2013). IL-6 34 AHA 45
A zA FuEn], PG E 286t (Elberry AA et al
2011), IL-1B%E angiogenic factor24] ¢ Aoj2} I3 Al
%93k J(Elberry AA et al 2011)% 3t LA k.
TNF-a¢} IL-1B3+ 43 Ale]E7|Cl(alarm cytokine)’ &2 7%
o=, nfaZ g2 of 98| FH|¥] 1, inflammation cas- cade
£ AAshke Blo® deA] QUth o5& COX-2, IL-6 59
A3/ Aol BRI S f=3kal, ThA] TNF-a9) IL-1B
o] WS A=she] G5HHg0] FZH K Vendramini-Costa DB
& Carvalho JE 2012). ©|5 €373 Al EFIRIES APl
e ghy wslel Adso] FrkEE Ao 2 AEE, A
HA v A 37 U= Ao Phoenix dactyli- fera)
FZ2E-0] AT (Elberry AA et al 2011) TNF-a$} IL- 62
mRNAS] @do] AHA vl 2ol A§ feldo= F7}
st o, Tkl FEE9] T SVt met dadhe

[e)
Fe RGY B B Pt FERE 5T ATIE F

HORA o} R IREEE

59| w=d wet A vt 2ol A ] TNF-a9} IL-6,
IL-8 59| o3o] 7+43FHElberry AA et al 2014).

NF-kB(p502} p60)= HATH-8-3} cell proliferation©l] 3#od
3= AARIALE finasteride enzyme?] COX-2 52| wal S
ZAsta, AP FHAES} 71 A E(stromal cell)ol| A 4
A1z} 2H-8-3l+= finasteride-inflammatory AFe] E71191 IL-
69} 1L-89] WS A atHAtawia et al 2014). NF-xBE &
dsle] wpet AEHolA oz o]FslA Hu, A g
gzl A 502 p60 BT S7Fshe A o' Hiwo] 9]
(Vendramini-Costa DB& Carvalho JE 2012). ¥ AolAE
AEzAF oz vbrr] eda, AP 24 dAHol A NFx
Be] @435 &Rlst7] $13ted phospho-p65e] Ti= AE
3IATE Atawia RT 5(2014)9] A+ HAHA vid f= )
E mddlA dejnkd Fofdl wteh NFkBe| s Hol,
2 AT fAke 23S BEth

3. CL 50{0f g =ZIstA H#H35}

AP vl 2 2 &5 FgolTolA dsHstE HES
T, APA vidle] ¢l a9 Fls7] 913k hematoxy-
lineosin staining= AIA13}aL, o1 Z22)8H4 W3S daksleith
Fig. 5¢l41¢} 2] Control 2] ZZ|(A)°l| H]dlo] BPH *(B)
o] AHA 229 oA e B]FE L, WHe] Fobd Us
< AFE £ ot FANZTQ BPH-SP T+(F)3 BPH-FN
T(G), & XZME Fo7 2 finasteride F A= BPH
T3} v wste] A A E W Z7} 2Hdka, WS Control
(A fraketA 31EE AS ER1E 5 Utk &5 E5F
ZETME FEEE A% 52 BPH-CL25 ZHCO)FE 1%

M

Fig. 5. Histopathological examination in the prostate tissue of BPH-induced rats.
(A) Control group: corn oil injection; (B) BPH: Testosterone-propionate (TP), (C) BPH-CL25: TP + CL (25 mg/kg of BW/day), (D)
BPH-CL50: TP + CL ( 50 mg/kg of BW/day), (E) BPH-CL100: TP + CL (100 mg/kg of BW/day), (F) BPH-SP, TP + saw palmetto
(100 mg/kg of BW/day), (G) BPH-FN: TP + finasteride (10 mg/kg of BW/day) (at x 100). Corn oil and TP were injected by subcutaneous

injection. CL, saw palmetto, and finasteride were supplied orally.
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4 ARATh Shin IS 5(2012)2] Aol A
ot o] A A I} v T = ¥iskE
Hlom, finasteride 59 gtz TEe] Wyt B Ao}l 3
AFeHAl bt o] # gk Wske oA Aol A Sjlgh |
A BN SEE AFA ST S5 FoiTellA] e
BeFa Hole Aol Aol dAIskiTh

Fo
12

=
[e)
£ g3A4e] Wate AEsdch 2
A

¢l COX-2¢ 9= AHAKRIAIQ] NF-kbe] EA&le] 7HAS &

etk olsh g A3 APA vl £F A5FE
#o| YA HshA AYA vIthe] f 8 BAL oA
4 gvke g RRAo R 4YE £ JE A% 2

57F 4 o slta Al
#Aatel 2

B ATE SUSNAER 71249 87 441 20114-
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