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Bovine serum albumin, calmodulin, L-
arginine, ethylene diamine tetra sodium salt,
glutathione reduced,

dinucleotide

nicotinamide adenine
reduced, naphtyl-
ethylene diamine, nitroblue tetrazolium, sul-
fanilamide,

phosphate
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%9 STZE FAleld Bag fEalgen™,
2T B39 AyAdsE FARID 7
kol WAL STZ ¢ 3YFE urine stripe
2 #EIstgth STZ F9 15 48< A
dFen 43 FEY HHKAM Az
g 23ste] A7 300 mg/d 1<
FHE 49 o) &3tEth 48 TES =2 A
dolle 1687 B B F31 FHAZT

3) BAQe) =4

Zt AY $EBL ether vH3 3}l HEFE 4
Nated SRAAAE H &3 A& 27
AHA 22S HYAds2 AHF F, ot
Jde 9 L 4448 92 AAI}ATG £
7 g% 4o} 025 M sucrose £4& 7hat
o (-4 TA glass teflon homogenizer
(Ultra-Turrax T25, JANKE], IKA-
Labortechnik, Germany)® v}&isted AR &
DEUD. o] ohFAAE FAEA Y
(Hanil Supra 22K)2 600xgeljA] 1083 44
2§ og AAAE FHio ojAL Bt
A& nitrite ¥ glutathione &3 &3 ©]&
sgon, o] 4 AL 10000xgE 08T €
AR 5 d& dAAE NOS, xanthine
oxidase B4 &% FAAYLoR o] &3

4) 54 g4 49

@ Xanthine oxidase 84 &%

Xanthine oxidase(type Q) B4 234
Stipe £¢} #W4®dl £8 01 M KP. buffer
(pH 75) €A%l 714<) xanthine 60uM 2
EAAE Arlsted 37 ToM 58 ¥8AZ

2 20% TCAE 7lsled AE#A7lZ 4
Ealsigoh o) MAHA uric acidE FF
292 mmolA EFEe] #WIE &t Ha
g48 AAEErr. 38 xanthine dehydro-
genase(type D)2l ZAL type 02 84 7
vh2-ofo] coenzymel! NAD  100mM<E 3713l
293 w7 O FEe UL 4%
(total type: type D+O)elM type O A<

tlo

4~
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A% o2 APt Aik BH=E £
mge] @ Fo] AAAI7] uric acid ¥& nmole
2 Uil 8 xanthine 4Y3 &4 3
7 g Xanthine dehydrogenase %
xanthine 4t3} &4 9HEoA dojx i 9
gMTE o]&3le] xanthine dehydrogenase
(type D)ol xanthine oxidase(type O)22] &
A% v &S O/0+DY v A&t

@ NOS &4 &4

NOS &84 &3& HA¥(colorimetric
assay)2. 2 NADPH diaphorase A E &%
Bhe ol gt 48 BB 23 e
o] 50 mM Hepes(ph 7.4) €437} L-arginine,
NADPH, EDTA, CaClz, dithiothreitol,
calmodulin ¥ nitro blue tetrazolium< 7}3}
o, 37 CTellM 583 ¥§A1A 585 nmolA F
F= HdE &3Ps9dd. 2 4= 9%
585 nmoll Al &3 FFE FA o ALRE ©
B gFE UE ge® AHgsiad

sEe

5) Nitrite 33 &%

22 39| nitrite(NOy) %] &3 wjag?
o2 Griess reaction®] T3l SAINHCL
GriessAl 92 1% sulfanilamide, 0.1% naph-
tylethylene diamine ¥ 25% 4+ E£§Hs}o
AzsFgen, FLY 180 pulod 2 mM
NADPH ¥ L-arginineS 2z} 10 pl1¥ 713}
o HEF &xo] 200 pl7t HA ¥t gL
37 CTollA 1AZE A F, WHA17] A
200 plo9t T2 griessAl g A4 102
ZF ¥H3AIA 550 nmollM FREE g
™, L-arginine® NADPHE 37}t 43|
iz FANE 28 AHEslH o) Nitrite &
o] 23L& sodium nitriteE ©] &g EFIHEL
ol &-&la] 4t&da, ¥F 23 gZ nitrited)
FE pmoleE BitEte el

6) Glutathione % &%
232 %F glutathione % 2% < Ellmang

BTl ze 2x ok YRl 4%

sulfosalicylic acid® 73] AG¥HA|A A2
Y dFF| 01 mM 5 5 -dithiobis(2-
nitrobenzoic acid)& ¥ 01 M sodium
phosphate buffer(pH: 80) ¥3 %<& ¥1 ¥g
A1# A4 " p-nitrothiophenole] F#E=& 1
% 412 nmelX EF3d F=E AP
GSH %2 =3 g9 &= U GSHE
%< nmoleZ YJEMIATH

7 FARAE T FH

HieA A g 542 Ohkawa T9 Uy
Poj 3 27 uA@AY 4FFA 81%
sodium dodesyl sulfate, 2096 acetate buffer
(pH 35) ¥ 0.8% thiobarbituric acid(TBA) &
HE i8] 95 TolA AT B A7
Aoz Jz4s g AAdE F4e9 TBA
reactive substance® n-Butanol : Pyridine (15
© 1) Edoz olPAA o 532 nmollA FF
TE &3l B HASgAAE FEFe
22 g4 MDA %2 nmole® YERIACH

8) ©rlde] g g FA Ae

gl AEL Lowry 59 WE¥d &
&) bovine serum albumin® XEEFLZ Jo]
gslgoh, FE AE Ao f<4 AR
Student’'s t-test & ©]&3l FYIH o,
p-valueZ} 0.05 BiTHd o #o)g Aoz #F
Eigid=)

. Bk #&

1. AlziioA SHsiTHA NOS &
Mof| 0|X|= £8BF HmHye| JE

ST HHE AV g BY 2
el ¥hg zAqME i Aol 13U A
OD/mg protein®| vt &8+ s H7t
AR BE HA7 BEE 2VMAAE NOS 24
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& dERs vadde 9 f940 AN
o} (Fig.1)

2. ANEZHHO|AM SZ38iHA| xanthine
oxidase &40 O|X[= £#%F #HHY

b

SEF S FINA g B =
A e type O Aol 0.092 nmolec} Yt}
a3 ST HES FUMT A ")
T SFHOE HEA A dAHYon,
53] A7t =71 01 mg/mle]l HA ¥ e

Ea /0] 005 nmoleEZ2A §-9j3 &4
BE 2ok el type D+0OY ASE 4
T Hibe s=8 /AR EgsE g
4 WstE JellR ¢kt Xanthine oxidase
FHEHE BRAES 9 FA Aug @A
FH7L 51%010 o), SARF Hd#ne] ol
olste] FAEEI} A=Y en Frle) 01

10E o A7} o 9%z &
o4 A A= AT (Fig.2)

3. AlZzILHollM SZeiHA x=x|Z0)
XEMEE B0 nlAls £18F

FHRF HE HINNA FRe g
A A gee 772 nmoleo]Qou 4R
T Hil#el Hrh 838 S we o
ArERA A grako] ghaslgen, B3] H ekl
0.1 mg/mi=lAl 3¥S A$Ee ko] 518
nmole® thEX|ol| H]etd F2lA A A5
A th.(Fig.3)

4. 2T MmEYe F0i 7|2 M2

SZsHHAS| NOS &4 3}

BT Ea 4ol 134 AOD/mg
proteino] oy, 5¢ FoTe Fi Ao
137 A0D/mg protein, 104 F4FL 14 A

OD/mg protein® Fo 7|3t &Aooz 7
2ol Flslded, &3] £F 4
1597 27 A% 48T 54 #AL
169 AOD/mg protein® AT ©]sle <k
6%F = FoAA A Eax g4o] FitH
t}.(Fig.4)

32

5. @fF HMiEMel Fof Sl wE
SEoiTHA|2] NOS & 5}

BT Ha BAol 134 A0D/mg
protein®] A 2} 20 mg/kgS £l 4P
F4 o] 136 AOD/mg proteine] R om,
40 mg/kgs FAF AETL 148 AOD/mg
protein® Fof & Hl# st A Ao
F7¥3kTh &8 T b 60 mg/kgs 15%
B3 AT e &4 842 169
AOD/mg protein® /4T ®ldte] HoA
UA F7HE Aok (FigH)

AOD/mg protein$l
&4 HAol 08

F e R 4879 A 24 8
Aol 130 AOD/mg protein
3] &= ok (Fig 6)
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thine oxidase 84 ¥H3IE #AIANES o &
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4T type 09 #Ao] 0.092 nmoleQld] ¥]
3t Fafd Ad¥TS E4 84o] 0155
nmoleZ ATl vt o 68%AHE R4
UA EA G4l St ULE AT +
ARt AU Bafgddd £BF HEHe
o3 A¥879 ASE B4 Ao 0104
nmole2 AT FELE JEHA ISE &
28 ¢ 9t} Type D+O 49 A& &

AT, NRE L 4¥ T R4 Eoe g4
HA3E  YelRA  ¢stth W xanthine
oxidase A Y] H5= type O8] 84 A
ol FAR Agoz Fnfw d¥TolA
AR A F7lEd A I 28T Ml
9] Boz AHA4 £E02 F94 A AstE
Aot (Fig.?)

8. GnRY DUS=ES & 3H'€’3iﬂ—°—|
Nitrite &l2fol| O|X|= &k h
B&ZAA nitrite ¥l 055 pmole/g of
tissuel ®] v}slo] ’gl?-}:?‘x-: 031 gmole/g of
tissue2 F/dwol] vldte #2]8tA nitrite
ol Hastdch ¥d $BF HibE Fo
3 A¥Fe B$E nitrite FFo] 050 g

mole/g of tissueZ2 HFEA UA F7HHA
t} (Fig.8)

9 YRl DRASES| SHsHTAC
glutathione &2fol| O|X|= P&k

AT A glutathione % 2

/g of tissueci¥iey HhRHETL 133
nmoles/g of tissueZ A/FTol vty <&
45%3E BABHA glutathione TF 74 &
o] TAFJ oY, STl £HT
e T 4¥Te AFE glutathione &
2Fo] 2.15 nmoles/g of tissue® B FELZ
994 A F7HE Ao.(Fig9)
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10. SR DESEo 2ZHsHHA|

o mAEX[E &=l 0[Xle I

05% CMCrlE Fo& FATdxe it
312 o] 7.72 nmoles/g of tissue®] NS
U, FafEdTe 1244 nmoles/g of tissueZ
AaTo] vdted fojdsiA A g
o] FrlE|A o, £1%F HibE T3 4
7o ALE 7.79 nmoles/g of tissueZ #2
A A A= Aot (Fig.10)
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Fig.1 Effect of the methanol extract of

Rosae laevigate Fructus on the urethral
nitric oxide synthase activity in vitro.

The assay procedure was described in the
experimental methods.

Values are mean®S.E. for 3 separate experiments.
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Fig.2 Effect of the methanol extract of
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Rosae lasvigate Fructus on the urethral
xanthine oxidase activity /n vitro.

The assay procedure
experimental methods.
Values are meantS.E. for 3 separate experiments.

p<0.05).

was described

in the

Significantly different from control(* :

0.5 0.6 0.10
Dose (mgmd)

0 0.0t

Fig.3 Effect of the methanol extract of
Rosae laevigate Fructus on the urethral
lipid peoxide level in vitro.

The assay procedure was described in the
experimental methods. Values are mean=S.E. for 3
separate experiments. Significantly different from
control(* : p<0.05, ** . p<0.01).
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Fig.4 Effect of the methanol extract on
the urethral nitric oxide synthase activity
in rats.

Time course of the treatment of Rosae laevigate
Fructus. Rats were received the methanol extract
of Rosae laevigate Fructus (60mg/kg, p.o) daily

for 0-15 days.

The assay procedure was described in the
experimental methods. Values are meantSE. for
10 animals. Significantly different from control( :
p<0.05).
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Fig.6 Dose response of the extract of
Rosae laevigate Fructus on the urethral
nitric oxide synthase activity in rats.

Rats were received the methanol extract of Hosae
laevigate Fructus (0-60 mg/kg, p.o) daily for 15
days.

The assay procedure was described in the
experimental methods. Values are mean*SE. for
10 animals. Significantly different from control(* :
p<0.05).
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Fig.6 Effect of the extract of HRosae

Jaevigate Fructus on the urethral nitric
oxide synthase activity in STZ-induced
diabetic rats.
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Rats were injected intraperitoneally with 60mg/kg
of STZ, and the methanol extract of Rosae
laevigate Fructus (60 mg/kg, p.o) treated to rats
for 15 days. The assay procedure was described in
the experimental methods.

Values are mean*SE. for 10 animals. a) signifi-
cantly different from control, b) significantly
different from STZ-treated group(*: p<0.05). STZ:
streptozotocin, RF:Rosae laevigate Fructus extract.
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Fig.7 Effect of the extract of Aosae
laevigate Fructus on the urethral
xanthine oxidase activity in STZ-induced
diabetic rats.

Rats were injected intraperitoneally with 60 mg/kg
of STZ, and the methanol extract of Rosae
laevigate Fructus(60 mg/kg, p.o) treated to rats
for 15 days. The assay procedure was described in
the experimental methods.

Values are mean*SE. for 10 animals. a)
significantly different from control, b) significantly
different from STZ~treated group(* : p<0.05).

Fig.8 Effect of the extract of Rosae
laevigate Fructus on the urethra! nitrite
level in STZ-induced diabetic rats.

Rats were injected intraperitoneally with 60 mg/kg
of STZ, and the methanol extract of Rosae

laevigate Fructus(60 mg/kg, p.o) treated to rats

for 15 days.

The assay procedure was described in the experi-

mental methods.

Values are mean*S.E. for 10 animals. a) signifi-
significantly

p<0.05).

cantly different from control, b)
different from STZ-treated group(* :

— [
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o

Fig.9 Effect of the extract of Hosae
laevigate Fructus on the urethral
glutathione level in STZ-induced diabetic
rats.

Rats were injected intraperitoneally with 60 mg/kg
of STZ, and the methanol extract of Rosae
laevigate Fructus(60 mg/kg, p.o) treated to rats
for 15 days.

The assay procedure was
experimental methods.

Values are mean*S.E. for 10 animals. a) signifi-
cantly . different from control, - b) . significantly
different from STZ-treated group(* : p<0.05).

described in the
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Fig.10 Effect of the extract of Rosae
laevigate Fructus on the urethral lipid
peroxide level in STZ-induced diabetic
rats.

Rats were injected intraperitoneally with 60 mg/kg
of STZ, and the methanol extract of Rosae
laevigate Fructus(60 mg/kg, p.o) treated to rats
for 15 days.

The assay procedure was
experimental methods.

Values are mean*SE. for 10 animals. a)
significantly different from control, b) significantly
different from STZ-treated group(* : p<0.05).

described in the
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olgt Ax:E ErY FEE AA s, o
T SABPEZ ojgd FHgite B2 ZFH
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FRERCIAM BB Bit 59 i AMR
Se 2BTEY, eBFE, nEAY, BB
W KZEHAT, 28T 59 EHE &
BF7E B0l Aen®? Bmel ERdE A
W Aoz ZUddh

old] ¥+ £HTE oz 993z
HE 7R A RdEEA LR AR
AE FEEax B APL A=

£HFE f71 &uE FE3] ARANA
WS THE 3 AIEEY 487 58 4
£ Hysled LrEA A EAAE PESD
2 sk AdHde) £i%F HEME =
H2 H7MAA NOS €44 vixe 9%E 2
EdRS 9 Fx Hgd mE 54 84
T2E 5 gtk &8 TF MBS 48 58
of 43 Izt AT FHF ¥ NOS &4 =3}
£ T39S 9 S8T My 5o &%
1L 2o 77t.el&He g NOS €4 . F712
TEE 5 U olEF AFL &8 TF b
¥ A7 APHos A %o GEgL 0
e Aol otlel, AWM Aoz Al
E 22 o tAMEEe] AA I F %S
v JHsAde] eSS AAE F gith

Ald @l &£8F s £3& 28s
WA BT F NS AREEQYP
xanthine oxidase &4 W3 Z TFIPE
ST Hhdhe) Hol vxo) vy 854
248 dAA e, =3 FAYHE L
A fAS Ao g AAHAY. XA A
3t vhe-S EFste vedFd £HF Hb
e TEEE FA/Mgn ks d gEkg
ZAESIY S WS xanthine oxidase 4 ®i3}
9 oA 2 kst Ee] &% oA @A
o] #EHUL ol H4E HH &£BF
el E44the AAGE dAAIIERA &
Aaze] 9 4] AHseurga® Az
kg NgE AAAA il Ede g
AA FZHE ved Aoz AT 4 e,
olAL T BE Fde ZAHIT FAFE
Zol ZFEEH glon o2 Qs 4=

RE AAE E3dte FEFEE AYz g
£ o2 ARE F Ut

ST Mol ERE AFHoE YA
AEANLe dE AE AT oz A9
Hog FuE FIANA LVFH EdFES
BE ¥ ST MibMe T8t ZIE A
E8tnA stdch Vernet 59 EuPd o3
B STZE B93le e F2A7 48 &
EollA 7| RA Fo] vdEgen AR
AA NOS &7l EA3A FaFAZn
gt Azl oy na®g Fzsld
STZE 3LE F3AA #7134 ZdEES
UE F ST S 159 B¢ FA8H
NOS &4 ¥3E AEIHRAE o Yusid
oA FABA A3 NOS Ao £ifET
Hithdy Fdo Q& FY FFESR2 JfAF
Ae 278 808 + Ao

£ NOE 3oz FFE & Jde ¥
HQ nitrited] 2 F #¥F ¥W3l: NOS &4

-

Bgel fAG RS Holm ULE AL

4 ARk oA AF A= £8F il
o] HuollA NOS 4L F/AFazy ¥
Folghoixiel NO8 gL FAAAY. T
A3z EBHEZE o)A Y9 FYF
o] Zylgnzg A EH FAE N5 F o
2 Aoz AT 4 YUk

gL g YA 2EdHi2e B2
A fEa #d0] v 2EH XA 9%
&4e Agdd 2w A5 =g ¥
3 T RA AT gdad 93 A
U 2E# AL FHoz QA A AL

—_

7t Bopg BPMNALE AAL F oW o
H3 FAET MAFHE Aoz ddd
18T Hides 48 T80 9F VI B
o B3 T ZA4AE WA EhY 4FAU
M8 yanthine oxidase BAT BHFL BF
39 uf STZo olaf dAsHA F7iEE &
2 843 AN} £ET b Fol
o8 A FFEo2 IEIE LE BEY
& ATt o) AL ST mdsyol B9
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ABSTRACT

Effect of the Rosae laevigatae Fructus extract on the nitric oxide
synthase activity and antioxidan action in Rat’s corpus cavernosum penis.

Kyung-dong Kim, Ji~cheon Jeong
Dept. of Internal Medicine, College of Oriental Medicine,
Dongguk University

Rosae laevigatae Fructus extract (RLF) was tested for the effects on the urethral nitric
oxide synthase (NOS) activity and Antioxidation in streptozotocin (STZ) induced diabetic
rats. RLF was treated firstly into samples, and then STZ induced diabetic rats were set with
them.

In vitro, the urethral NOS activity was not noted but the type O activity and type
conversion ratio of xanthine oxidase and the level of urethral lipid peroxide were decreased
in the level of Dose of extract prepared from RLF.

In vivo, after the extract was administered to the animal model for fifteen days, the
urethral NOS activity increased in STZ induced diabetic rats to the level of normal rats.

The content of wurethral nitrite and glutathione followed by RLF pre-medicating
administration, increased as highly as normal group in compare with the group treated with
STZ. The type O activity and type conversion ratio of xanthine oxidase and the level of
urethral lipid peroxide followed by RLF pre-medicating administration, decreased as lowly as
normal group in compare with the group treated with STZ.

In conclusion, the extract of RLF will be able to restore erectile dysfunction of STZ
induced diabetic rats.

Key Words : Rosae laevigatae Fructus, nitric oxide synthase, nitrite, lipid peroxide,
xanthine oxidase, erectile dysfunction.
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