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Improving Effect of Evening Primrose Qil on the Sexual
Functions of Male Mice

Sook-Jeong Shin and Jeong-Ho Lee*
Department of Microbiology, Chonbuk National University Medical School, Chonju 561-182, Korea

Abstract — The present study was undertaken to evaluate the effect of evening primrose oil (EPO) on the male sexual functions.
EPO (daily 0.5 m//mouse) was orally intubated for 28 consecutive days to experimental ICR mice, and same vol. of vehicle
to control mice. On the 14th and 28th experimental day, the testis weight, number of complete intromissions and mating, serum
testosterone and cGMP levels, prostaglandin levels of penile corpus cavernosum smooth muscle cells, and NO-productive activ-
ity of endothelial cells were determined. The weight of body and testis, the number of complete intromissions during the 3-
hour period were somewhat increased in EPO treated mice than those of control. The number of sperm-positive females and
testosterone level in serum were increased in experimental groups. The serum ¢cGMP level was significantly increased but the
NO production of ionomycin-stimulated HUVEC cells was not affected when EPO was added into cultures. These results sug-
gest that oral administration of EPO enhanced the sexual functions of male mice, and EPO could be developed as a tonic

improving sexual functions.
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ED= 2A 4lE]#<¢] EDSt 7127 EDE €t 4
22l EDOll th3F X5 ¥H 22+ counselling, sex therapy,
sensate focus®] ©&, 412]d Q¥ phytochemicals (tribestan,
Q14 HlE S0l e 1 Aabe Blad sk Hol
th 7144 EDel Ulgh A== 99 W FE.R(PGE,,
sildenafil, nitrate, yohimbin, trazodone, apomorphine,
phentolamine 5 20099F)0] At} vt 2|33 aRle &
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22X GFolv Bxlo] e A E¥AZ, Eges
A Aot g oielat] ARRE AL, F=ollME o]
g I8 olele 9ulE “King's cure all™]2kal 714] &
ZolFtY F FEHEL linoleic acid®} y-linolenic acid®)
™, o]&o°] prostaglandin (PG)2] thA}E 2ol Fodgo 2
F5o] AT 3t} PG A A=2AA linoleic
acidg 7| E-EAZ 319 dihomo-y-linolenic acid2Y%-8] PG
Algo] =] A3, arachidonic acidZ25-€] PG II Algo],
18] 3L eicosapentaenoic acidZ2F-E] PG Alge| HE|Z
o0 ol¢} e tiAA R Hshe EAE Fol 53
linoleic acid& y-linolenic acidZ 32| 7] 3 a-linolenic
acidE octadecatetraenoic acid® HAEA|FA F= &L (5-6-
desaturasey= Fx=H, &F, WA, 82 = volr) Eof
7ol w1 @4o) AlEnt welbd gt g B
B €A 355+ arachidonic acid25-E PG AES 44
g5 WA, dihomo-y-linolenic acidol4 4=+ PG Al
& FAEHA T3] wfizol Al PG F¥e] 7iAA
HEs v AW, =35 59 ARk Agto] A71A =t
J2]B2 y-linolenic acidE THF T3t Ye BRo|E
FARP2 g or ARFEA)FOER PG AY, 53
W7o B3] Aot EA = PGE 2 A 3t
o EPO7L 715 s dFstelete A& 7383] AlAKe
T B3t ol 7R EPO7F 4715l mAE ddd] &
3 dFRIE glok

£ AF2 prostalandin®] A7+E2<] y-linolenic acid’} TF
ZF e AT dHA U EHolFE FAGE AR
st ¢ pRp-Lof] oIt mhp-2o] A|FHe), aE 7
Aol 7t wrle] MEst AFEE ST oley i)
o) WS #ASHE testosterone, ¥ PGE,™'® cGMmp,!"
28] 3 nitric oxide(NO)'**72] T =& =45} guto]R2
T 7150 v 9 BUtsle] 2 498 1
Lk b e

e W gy

AME — @Y0lZE(Oenothera biennis, evening-primrose) &
2 2kge AFHAZ F, o]F sl oF 200 me] EgolE
FSAHH(e13F EPOZE $HE Lol Wagare] rasis AME-s)
At} In vitro A8l E EPOS DMSOd) &8l RPMI
164002 343 thg o7ste] AMg-aHT).

HESET AlRS| F0{ - of FFE AL H2AA
AREEE A 7-87E ICR "H-25 AR T80 &
€ F2E pellet AR FEES FFE Aulew
2221°C, F1= 55+5%, BAF7] 1271749 AT S
A 7hsdk 3 2EHAE X AEF ARSIt BE A
e A EFE B 223 EPOS T3t £oz
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U2, EPOS] e R w28 2R 0.5ml/
mouse® 1Y 13] YA T AZol(2F 64) ATAHFA
(oral intubation) 3}5AT}.

02 XHFa aghtestis)e| FH £H - AlFo] 22
wh92g vje e A7) 4% T EPOE Folshy
Fe] 1%, 2% J2T 450 7 vkl AFE 245
on, 33} FAE 277 TS vpe-2E AFEI)
3PN F Ann 5o WEE Fxsle] 18
a FAE AU

Sexual behaviore] BI} — v}$-2:2] sexual behaviors
Zheung 5770] AN S o] F3le] 2 whgeo) ww)
s8I ¢ mhe2 A 9o AS FHEE Brheiath &
1 FHE Hristy] AsiME FARLdd Adg B
EPOE 77} 1447 Foid & vl e R 3020 2%
Zo] B8 122 3l 3 cagedl] W A2 HFo] AL
= e X[ TR 3AHERE FEst] W SE Y]
E319th A% FdEe] WL WA A vhe2ol| estradiol
benzoate (5 pug/mouse, Sigma Chemical Co., St. Louis,
MO)E mating 48*]7F ol T3}2 FARE TS progesterone
(0.5 ng/mouse, Sigma Chemical Co., St. Louis, MO)&
mating 5217+ Aol FalEAtete] EHE FEsiich 2 &
mating® 15 ¢ Phe-ol A 1449 A 2 A v
2F wlx|et A2 30 5:19] HIEE Yol oF 6xdl] ¢
Aol EXg ThE A 6Aoll 7 ¢ nhpio] A BHlES
zhele] @r]go R ARG g 5o HEE A &
do= gt

HELY free testosterone?| S & - A9+ E&

)
e
[ei0
2 32

fiio
E

< BEEg & ¥4 U free testosterone?] FEE free
testosterone ELISA kit (KMI Diagnostics, Inc., Suite P
Minneapolis, MN)& ARE-3l] SAlolA] XAJGH HPHO R &
Bt

PGES| SE&H - 7t 2 vl928 ol 1400 A5G
Zate] 514417 ¥ Hedund 59 ¥ "g B=slgich. 2
718P8 X1 EHE (lower pubic bone)l] F2E o] = &
73] A A| (crura corpus cavernosum)E 4143] 2 &35l
2m/9] ¥ Krebs® (NaCl, 133 mM; KCl, 4.7 mM; CaCl,,
2.5 mM; NaH,PO,, 1.4 mM; NaHCO,, 1.63 mM; MgSO,,
0.6 mM; glucose, 7.7 mM)ll €It} ©[¢] Pinna 5 %
A wlel A T4 slide glass FFaiel 28
mHAR) e, fElR " A2 Bl £531 5% CO,,
37°Cell 7FHA KBSHAA 2087 AT 2 5, viA]
FEE Aol Z+ AEd U9 PGE 19 $5E prostaglandin
screening EIA kit (Cayman Chemical Co., Ann Arbor, MI)
£ AR&st BAellA ZAIRE e S4siqiT)

U cGMPe sX &F - 495 L= EPOE 7



Vol. 37, No. 2, 2006

T 14900 tepsguio g RE AfHsle X At
A Wl vlFel o A Ay flste] 2+ EA 200 ol
Y ethanol 0.8 m/S €o] vortex mixingdh §- 480 5E7F
WAsle] o]l& 1500xgR 1087 SAAZTE 2 F ATt
2 F3l] vaccum centrifugation (speed vac)dle] 4] A
A7 v, QAtgEl o 2 ARe] 200 phoR AP
AIZAh. o]gt ho] HlEolehilS A A 7 U] cGMP
9] 5%+ cycllic GMP enzyme immunoassay kit (Cayman
Chemical Co., Ann Arbor, MI)& ©]-&-3ted X|A| gk BTy
E ST oF EFARY Y Sl st 7}
AE He] cGMPEE AlIsiaT

Nitric Oxide(NO)2| dits &8 - NO A4Hs 249
AMEE M= Keiichi 501 WS Fxsle] AdiE] AL
o A5 WA ZHUVEC)E Al 33] 9] Hank's balanced
salts solution (HBSS, Sigma Chemical Co., St. Louis, MO)
o2 38 AL, AEE 1x10° cellse] FE2 $Ejold
ol 10% T2 RPMI 16409 5217 collagen-coated
24 well platesol] 53k 37°Cel| 308-7F FAAFTH L
T 97)9] 1 uM9 ionomycin (Sigma Chemical Co., St.
Louis, MO)2 A8} EPO (50 pl/mlys 7}¥sle] 48x7F
37°C, 5% CO, 27131 wjeFst the d5els frh 4
2o o] NO2| 242 Granger 5] 4%l wle} nitrite
& NO AR st F4 st

2 X

EPO2| Fofoll 28t Mz 2
& Fof vhese) AFS A4 FoIT o) v
.

wr @A 23] FAlI= EPO FoTolA diztel
vjs)] oha 7k AEgE B} fo 2ol gl
(Table T).

EPO7} u&S3(intramission)o| OiXl& Y8 - EPOS
1447 £l £ phe-2 ulEjo} et o vhe-2 20}
YA L SHHol T T 3A7FEt £ uh2g] w3l
2 A9 Y B giE2F(15242.1)90 B8 EPO Fol
(41.3£3.60014 A3 S/t 3 ol T vhei
£ estradiol benzoate®} progesterone@ A 2]t o w2~
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Table II. Effect of evening-primrose oil (EPO) on the
sexual behaviour and mating performance of male mice

Gro No. of No. of
up intromission sperm-positive female

Control 15.245.6 1.510.3

EPO 40.3+8.5* 2.1+0.5*

Mice were orally intubated with EPO (0.5 m/mouse) for 14
consecutive days.

No. of intramission represents the frequency of complete intro-
missions during a 3-hr period. Sperm-positive female means
the number of sperm containing female cohabitated with a
male mouse overnight.

*significantly different from control at p<0.05.

o} 1:59] BIER WL 1247 Gdol 52 5 ¢ vk
2 RE Tusle] AERE-E HASINE vK(Table II),
e w3 EPO T oA tizad vk dA438) &
7HE
HZ testosterones=2| ¥l — 2 2 EPOE 14%
7 2ol nhe-22 R E A8k @ 1 free testosterone
FEE 23T 1 A3 F testosterone®] F5=

)0l Wisle] EPO £ oA f8tA S7t =St

80 1

60

NO {pmol/10¢ cells)

40 ‘ —
Control EPO

Fig. 1. Effect of evening-primrose oil (EPO) on calcium-
dependent NO production of HUVEC cells. Cell were treated
with EPO(50 p//m/) and were stimulated with ionomycin
(1 um/ml) at time of culture initiation, and were incubated for
48 hrs. Nitrite in the culture supernatant was measured by
Griess method. Each column represents the meaniS.E. of
triplicates, *significantly different from control at p<0.05.

Table L. Effect of evening-primrose oil (EPO) on the increase of body and testis weight

Body weight (g)

Testis weight (mg)

Treatment —
Initial 1 wk 2 wk 4 wk 4 wk
Control 30.5+0.5 31.1£0.3 31.540.5 32.3+0.5 23.61£8.6
EPO 30.74¢0.3 31.410.4 32.1+0.4 33.7+0.3* 24.5+4.9

Mice were orally intubated with EPO (0.5 m/mouse) for 14 consecutive days. Fach value represents the meantS.E. of 10 mice.

*significantly different from control at p<0.05.
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cGMP {pmol/ml)

Control EPO

Fig. 2. Effect of evening-primrose oil (EPO) on ¢cGMP levels
of mice. Mice were orally intubated with EPO (0.5 m//mouse)
for 14 consecutive days. cGMP level in serum was measured
using cGMP ELISA kit.

Each column represents the meantS.E. from each group.
*significantly different from control at p<0.05.

800 *
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400

PGE 1 (ng/g of tissue)

200 |

0

Control EPO

Fig. 3. Effect of evening-primrose oil (EPO) on the prosta-
glandin production of mouse penile corpus cavernosum smooth
muscle cells. Mice were orally intubated with EPO (0.5 mJ/
mouse) for 14 consecutive days. Corpus cavernosum was
surgically removed from each mouse, and was squeezed in
krebs solution. The cells were incubated for 20 min and PGE
levels in sup was mesured.

Each column represents the meantS.E. each group.
*significantly different from control at p<0.05.
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Fig. 4. Effect of eveninng-primrose oil (EPO) on the serum
level of free testosterone. Mice were orally intubated with EPO
(0.5 m//mouse) for 14 consecutive days. Free testosterone level
in serum was mesured by free testosteron ELISA kit.

Each column represents the meantS.E. from each group.
*significantly different from control at p<0.05.
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7] (penile erection)= &3t A AWAAY A S 3}
& penile cavernosal helicine arteries ¥ 2733HA] HE2
9] o]gka} FAlol| 735 o] W (veno-occlusionyd O 2
% corporal sinusoid®l] ool FAHE BPE wan,
A7) E o] AL AR NO7t 7P 8 i
A= 2830 No' 274 8ahnie} —ﬁ%%—:u H]o}
zagdd-, REREAAEE e 2 E fYE ¥ £5¢%
L2213 A signaling moleculeZ 2H2-31] 27598 7]
A AR oge] IPHH LR guanylate cyclase®] F4
& EINA T4 BEZY o|g frEst WE fd
ARtk &, NOoj| 8]t HE29] o]k NO7| HEZAE
|4 5'-guanosine triphosphate (GPT)E 3'S'-cyclic guanosine
monophosphate (¢<GMP)Z HEHA|7|:= guanylate cyclase®]
FAAS FRAF1AL, ©]o] guanylate cyclaseoll 2J3le] cGMP-
&Y AE W HEIF dojut AE Wl 2] 749 K+
ol AEE doA AAFozE P HBY o)) &
‘:QE} No®2] AJ2FL nitric oxide synthase (NOS) A4 €]

2E AR st fdEed, ol 2401 o 29
/ﬂ'ﬁ]r-ﬂ AuE-S- (redox reactions) 73731 L-arginineS L-
citrulline® 2 A&7 = FAox NO7H 5Hee] 7tk NOS
9] isoformoll = 24 NOS (INOS)2 24 NOS (cNOS)
7} At INOSE= A M 27 Aikge] dgto g Eol
cytokinedl] ©3je] EdskE w) AJ=IATE, endothelial NOS
(NOS)} neuronal NOS (iNOS)2H 22 cNOSE =0
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2 WA EY 2 2N B4 Ee o]E cNOSt 2
el AE ZEH calmoduling] =71 S718te A
o] ExdslElvt. AFH Ao 2lshH, WrlelE NOS7| &
o8, T3k nNOS7} A1 transgenic miceol| A& Zut
2737 = 9|8 @717} wd ke Apd e vl 2o
cNOS 7HHl e 53] eNOS7} #7lof] At Ag &
& g

2 A EoA HUVECE ionomycin® & AF=3ta FA)9)
EPOS Astid vlFig. 1), EPOE NOBA) #2]3 9
& vAA E3 o), EPOE 1487 A e £7 vhs-
2o "3 W cGMP A4bs2 tizdl vls) 43 7t
BFTh(Fig. 2). EPOeIM 9] cGMPS] F7k= EPO7} NO
Akl Folgh GRS AR Bek AP A Fig 1)ohs A
2 AR EA FI QoY EPO7F PGEY A4k 1A
) 2 A4 Fig 39 B2 E U= specific G-
protein coupled PGE receptor’} PGESl| 2}3ted &4 35w
adenylyl cyclase®} cAMPE] A2to] 2R By 2 u)
o] EPO7} adennylyl cyclase] 2342 ZZIAF cGMPY]
ARE FNAE 71e78, 28] EPO7) cAMPY] AAkS:
EZIAA AR cAMP7F BHA] adenylyl cyclase®] AA1S
2121203 FA1 9 cGMPY] F-3 o)l ¥ 3l phospho-
diesterase®] A& AAAZ] A3 Hi= cAMPIEA protein
kinase®] E489E MEAIA cGMPY AJate] S71E AL
7Fed & B 7K 7R s A = o

Klinge9} Sjostran®”= PGF, 7t S7s1HA|, 45w 1
YL 2739 HEZE EAA Lo Bl B st
Ack. 27 WHEAL PGF,,, PGE,, PGL, TXA, 5 ok
& PGE Aake). 2 7124 PGF,, PGL 2 TXAE &
A ZRAS FEA7 I, PGE,F PGE= L71E 24
20k’ g7z Yol Yo PG $8A7 e, 2
7heH PGE ol thet =87} Aglot wriss Sl
A B el TV a9 82 AR89t} PGES] W
712+8-2 penile adrenergic nerves25E noradrenaline®] ¥
HIE ARAF R, 75279 cAMPY] B8-S FZ1A1 7
ot} dojdt), B AeA EPOE 1447 48 uls-
2] 2733 &2 PGE, §%2 AA3] F71EU
THFig. 3). ©]¢ 22 A= A& ne}h 7o) EPO Wl
] PGATF=H0] o] 7] wEol ezl A
Z}Eo] Al M E EPOY] 8- 47)5S A AL
FAREAN o] F 8] YsliAl= EPOZE Z1E PGY
AL 23 7 PGO tigh 3 2A W Sol44A 3d
FAE 5 2o @2 dgo) aEch

/3715 testosterone?] levelZ= Lulkz o g ZaAix| v
ol9] ZHaof 9]¢t libidoo] 442 AFH o7 He]Hl A
715 AetE zEgth A4 715AE Bk 9=, 97)a
3, 2ol Azt e gt dRby e s &4
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testosterone?] F%E7F <70 ng/dlo] At % testosterone®] &
T7F <300 ng/dio|H X7 A s SRR BF3i) o
3t Ao A= testosterones Foksl=y) Foks wro 31
e dutd o g AL AEL F7iEY 9FA= ¢
g 7ukg e AR A 4er ) B A3dA EPOS
Fojshd izol vlsle] 843 testosterone®] T 281 =
ZI71EAH(Fig. 4). o192} 22 EPOe 23+ 843 testosterone
9} Z7te olE°] WINE FHINZ BN olg} libido=
a7 FINE F e 7HEAEE AXST oEbA olE
13t} o5 1497 FAg wpeLo] wH|3lee)
AEFAE 223 189 FAE ARG HN(Table
D), ZA|3FE 85 B4 testosteroned] FE9 Bl 3l
EPO FojZoA €43 B g HA, A5 ¥4
& (Table IS thxol vlstey AlE BoFol|A] f23HA
ZorE o) mgke] BAE tizdol B3] g 2o
7 it

o9} e HAHFEL EPO7} BF &4 ZF A9 NO,

4 B

£ A3E PGE7L 27]ol] #Aojgtis o]&S HiEge
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ZA (BPOYE 7150l ojuf st Agkg mX =7+
7} 98t A=A AT TEL ICRA F3nke-2
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EPOY] Foiz 774l st 19 13 1497+ T3}
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ol A= EPO= NO, cGMP, PGE 2 &4 testo-

sterone AAF 5 A AZE E3lo] A vl A7ls
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