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A Study of Medicinal Plants for Applications in Functional Foods
1. Effects of Schizandrae fructus on the Regional Cerebral
Blood Flow and Blood Pressure in Rats

Sung-Hye Park’ and Jong-Hyun Han

Dept. of Herbal Resources, Praofessional Graduate School of Oriental Medicine,
Wonkwang University, Jeonbuk 570-749, Korea

Abstract

The purpose of this study was to measure the changes of regional cerebral blood flow (rCBF) and blood pressure
(BP) in rats, following the intravenous injection of Schizandrae fructus water extract. The measurement was
continually monitored by laser~doppler flowmeter and pressure tranducer in anesthetized adult Sprague-
Dawley rats for 2 hours to 2 hours and a half through the data acquisition system composed of MacLab and
Macintosh computer. The result of this experiment was as followed. Schizandrae fructus increased the changes
of rCBF in rats significantly. The rCBF of Schizandrae fructus did not change by pretreated propranolol, atropine,
L-NNA and indomethacin. But the rCBF of Schizandrae fructus was increased by pretreated methylene blue.
Schizandrae fructus decreased the changes of BP, significantly. The BP of Schizandrae fructus did not change
by pretreated propranolol, atropine, L-NNA and indomethacin. But the BP of Schizandrae fructus was decreased
by pretreated methylene blue. There results indicated that Schizandrae fructus can increase the rCBF and
decrease the BP, that is related to guanylyl cyclase activity.
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VS o] 18.1~19.2%¢l 23gtc}t, L % schizandrin, deoxyschiz-
andrin, 7 -schizandrin, schizandrol, pseudo- 7 -schizandrin,
2 ux}= By 3 (Magnoliaceae) X &2 L7 XHSchizandra schizandrin C, schizandrol B(gomisin A), gomisin B, gom-
chinensis Baillon., HBEF) == 31520 AKS. sphenanthera isin C, gomisin D %] 2] ¥ 1.2 (10) o] ol A /& F
Rehd. et Wils, #Ed k7)o A4d A& Axd Aoz 3% 893} 7 citric acid, citral, B-sitosterol, B]e}%l C, E 5
A ZR), AT (&R, AL, S A CGSEm), 222 = st oleh(2-4,11).
(B gh+), FHRGLRE), 3 A EE#) s 2290 (1) 2 Sul kol B AT2E Lee 5(12)0] Ln|xbe] Aubkl R
2 RE] AE 71528 3 o) st o] de] E450]gt 3} 2714 ek Kim 5(13)°] 714t ¥ anthocyanin A4 4x
}(2,3). o tsted B w3tgl 2 Yang 5(14)-= anthocyanin 44
Lmjzle] M B EHS I ke Bk B W, L, o ok Aol el d73tdch i 2r|Ake] 9 dukAd
Bio]m(45) gl & 74, 24, A, dld 5o F3F &, 7714 315), obeleskle), welE, Ad g 83 {7
A 2H8-(6)3 2R F(6,7) H Hksh®), &l HEh AH16,17)ell 3 dalo] 7= 3 E oot ghi &3k o
) 52H-8-(6-8) 2 Fakst A3H9) 52 FA R ARSE L S A erate 7R 5 A8(18), GFell dE & 52H4-(19),
ol g Sl A= 2Rl BN AE o] 83k b4 et Z820) 9 A Fe vl 2= 2D Sol WA
olu} HabH (3), &u|z} A 59 735 ¥ L9 AE(3) oy 53| Qulz}e] ZEx}-Fol = bacterial action®] el &
%) 7hEEe] o]l &5 gt T8-S Jepicky 2 7 E o] 9129 (9,22,23) 2 & ks

2w z}e] FA3 22 diphenylcyclen#] 9 lignano) i L ¥ 7% 9 AEo) dig dF24255 B aH 3 Qle}.
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A3 202 = Ao g Ak g el A
T3l st *}%‘mﬁ}. 2w)2} 100 g& S/ 2,000 mLo} &
A n}f’— 100~120°Cefl A 120%7F 7t
2 {23 F 3000 rpm 2.2 1587}
dA gl st 7.}“%%— bl FRAE AA L 7 A A4
sl A 82 ARgatglnt. vHEelAl 75 ARy
& o] 8-8ke] Zh7be] 5 x(0.01 me/kg, 0.1 mg/kg, 1.0 mg/
g/kg) B RHE F o€ §- A el FAbshdet. ol
ZAste] FdHFE A
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o2 e

AHEEL AF 250 g 9] Sprague -Dawley A($ )]
W25 g e-akg AA v e APA o)A dvk A}
2o} 88 FH3] FFshaA 25 oA Mg A
A-gA17] F ARg-sted

=2 dHgRel © geto Chst Mg

4 o] Wl 24 0 A& urethane(750 mg/kg,
ip)og otH A7) AL 37~38°CE FAF 5 =S

&le] W) A] & stereotractic frameell 23 A7) 2 A F4A &
2 Yo & drhsle) £ 4FE 2 F A7) F brema®) 4~6 mm
Zb, 2~1 mm Aol F7 5~6 mm9 craniotomy& 4 3
stodct. oluf FAF o FAE AN oAl A A =¥
S WA EE s}¢dc}. Laser-doppler flowmeter(Transonic
Instrument, USA)-$- neddle probe(% #0.8 mm)E o> (F
Aed)g A Zdoff 2o} 5} EE stereotractic micromanip-
ulatorg AHg-3le] Zodntg o) 2AIAYA A AA A
AZE ]k A2 F o E R A o] FARRe] F A4 o R
2k (regional cerebral blood flow, rCBF)-& &# 34}, 313
10uke] ol sl 103] 4bE A g shsdch

3 qte] W) 37‘5’ ¢ WA E yrethane(750 mg/kg, i.p.)2-2
vl A7) 51 Al 2& 37~3°CE F* & 4+ 9)=F heat pad
el °J9}$l(1ﬂﬁ,ku)i g ghel A4l dot wESs B3]
7] 813t} A¥5&2 o= el 44 € polyethylene tube
o]l ¢ 7 ¥ pressure transducer(Grass, USA) & £3}o] "3t
< MacLab(MacLab/8e, AD instruments, England)¥} Mac-

S 20t dpFEEe] ¥

a4 2o YR Yol vlAE A% 3B

intosh computer(Power Macintosh 6100/66, England) &
A= data acquisition systemell 7] &3}o] =X 3s}lgic}. 313
10e2iol eha) 102 kA gsheleh

28-714 &9 ez} FEA] Fofo o) T4 HE
FeEe) dsle] Wizt o AAH & Fal o] FAR =4 E &
olskz] Hal SR 3ol T TF FES A
3L AL FENE T3 F I B HEY S 2
stel 73slrt odd 714 S Fal Lol A & Fddch o
gk wzkat7d B 5-8-A A=A <l propranolol, F-37HA17
ek el atropine, NOS(nitric oxide synthetase)& #l| Al ¢l
L-NNA, cyclic GMP(guanylyl-3’, 5’—monophosphate) o A
A al methylene blue 2 iINOSSF #AIE = 714 & pro-
staglandin®] A &9 cycloxygenase 2] Al #l<] indome-
thacin 5-& A A 23 F vz} 598 Fo3te] 333}

ot

SAIHel
2E zlge] EARA L SAS(statistical analysis sys-
tem) PC packageS A}-4-3}el 31 B4 2= A ESEZ A
Alshad et
2.0 A2 FoJ3}x] 92 control T3 7 Frete] F-2 3
ol o] A& p<0.05 FElA t-testE A A3 Th

2 o

2ok} FEHO| [ HE R0 0|k I

Lm 7} WA 9] Fa4 W HFk vl X = ARE T
7] §18te] emlat A5FE NS A Fo] F T4 HY
9} W% S laser-doppler flowmeter® &4 sl o 2
Table 17 2t}

Lu|a} FZN o) Fofel ohA gl Aefol A WAfe Fa
Y FFE 352 AU 24 o] F 100.00%(control) 2 351 th.

o) 2}3 0.01 mg/kg, 0.1 mg/kg, 1.0 mg/kg ¥ 10.0 mg/kg
© Folgr As} |8 {2 7H7F 358 AU, 3.72 AU,
3.92 AU *;—l 410 AUZ velyta ol& Lozl Fo{d vt
HAH Zohste A ¥oldx 53] 27At FoF =7 1.0 mg/
kg % 10.0 mg/kg¥ =& 22 F7} 9] &< controlol] v] sl ZHz}

Table 1. Effects of Schizandrae fructus extract on regional
cerebral flow (rCBF) in rats

Schizandrae fructus rCBF Change in rCBF
(mg/kg) (AU) (%)
Control 3.52+0.05" 100.00+0.02
0.01 358%0.10 101.52£0.02
0.1 372+0.16 105.37£0.03
1.0 3.92+0.18" 108.79+0.05"
10.0 410£0.20 115.38+0.06"

YValues are mean*SE (n=10).
*Statistically significance compared with control group (p<
0.05).
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Table 2. Effects of Schizandrae fructus extract on regional cerebral blood flow in rats

Drug Propranolol + Atropine + L-NNA+ Methylene blue+ Indomethacin +
mg/kg Schizandrae fructus Schizandrae fructus  Schizandrae fructus Schizandrae fructus  Schizandrae fructus
Control 100.00£0.03"” 100.00£0.02 100.00£0.02 100.00£0.02 100.00£0.02
0.01 101.81£0.03 103.07+0.03 102.05+0.03 101.55+0.02 102.19+0.02
0.1 105.62+0.05 107.21£0.05 105.85£0.03 104.52+0.03 104.00£0.05
1.0 110.90£0.07 110.41£0.05 109.19%0.06 106.17 £0.04 109.57+0.06
10.0 116.87£0.07 116.70£0.07 115.07+0.05 107.28+0.05" 110.82£0.06

"Values are mean*SE (n=10).

*Statistically significance compared with control group (p<0.05).

108.79%, 115.38% vieht =4 Hd{ae] foA¢ F715
et i ot
20X} FEH9

LA} GgFEe
A=A E T
Lna FEde . o]
w Z} ol A kEuhS Foista Lon|AlE Fofslx] ¢dghe
uj e} ¥ ¥8F-2kS 100.00% (control) 2 d}4ith.

Propranolol A A 2} o] o] & 3 : ¢ n|x}o] Foj7] =
S HEFEE ZIATE Aol & 7[R S dotr o] 28t
o] 27HA1 7 B 48 A *pxhA) <l propranolol(3 mg/kg, i.v.)-&
Wx] %ol I 2042 0.01 mg/ke, 0.1 mg/kg, 1.0 mg/kg
32 100 mg/kgdl FEHE Foslgde)

Propranolol:& A 2|3 F2 =3 FakE 100.00%= %
Abgl-g wl 2.9 2}E 0.01 mg/ke, 0.1 mg/kg, 1.0 mg/kg
100 mg/kg =W Z Fol Ao T4 B Fapo] 7z
101.81%, 105.62%, 110.90% 2 116.87% = vtejv} = & 72
o] Lu|zte] Fof FErt FE4E FUlE o 1 St
Frel Al Aol efysirH(Table 2).

Atropine A X 2ol 93t FgF: F4 HEFak Frprt
gk AA A 2] 2o 2| g 7] M U7ME Dol 7] #]51o]
Fu 7417 =84 2pekA) 4} atropined 10 mg/kg?] 52
dHWf el Fo43 3 2vzkE 0.01 mg/kg, 0.1 mg/kg, 1.0
mg/kg ¥ 10.0 mg/kg FEHE Folsle] 4 HIFFS
HAstodct

Atropineg A 2|3t Fo Lrixtg Fog A 2mx}
ol 527} 0.01 mg/kgd W& HEFF] control?) 103.07
%, 0.1 mg/kg 51 Ao+ control®] 107.21%, 1.0 mg/kg %
o] Aloll & control® 11041% ¥ 10.0 mg/kg Fof A&
control® 116.70% 2 =4 w8 F-aFo] F7hE 7] sl 2t
Frel Aol Aol oh]girH(Table 2).

L-NNA AA el o3t G : o4 HGFHF Sotol o
gk 7] o] nitric oxide A3 T o] Q=X E dolu ] ¢
8}o] nitric oxide synthetase inhibitorg! L-NNAZ 1.0 mg/
kgol =2 AW Falsle] IS4 HEFFS BAsAch

L-NNAE AAM=g F enxE Fq8E o v &
o] TE7F 001 mg/kgd wl= 4 ¥ F ko] control?
102.05%, 0.1 mg/kg ¥ A<= control®] 105.85%, 1.0 mg/

oNe

N

kg % 10.0 mg/kgs Fo A& W& 22 control? 109.19%

Z7HE = el ot &

3 4 H¥E R Wie FAT 4 9k (Table 2).

) & : x&EHgo v F] =

o nxte] 35 FHy] $E cyclic GMPE] A F A4

guanylyl cyclase inhibitor?! methylene blue® 10 mg/kg

9] & sle] Ao} Foigk F ewialE T Fo
gto] S w Rk wWisE fhakslelc)

Methylene blueg §-oJ8F 3= t}bA] 29[21E 0.01 mg/ke,
0.1 mg/kg, 1.0 mg/kg = 100 mg/kg T =& o3]S uj o
= 8 F-2ko] controldl vl 8 27} 101.55%, 104.52%, 106.17
% H 107.28% 2 71819l 5 3] 1.0 mg/kg 2 10.0 mg/ke
FTER RS o 4 HEFHe] Ao FrhE
tH(Table 2).

Indomethacin 2 2] & 3 : F4 HIF
t}& 7] "9l cyclooxygenase A3 elo] gl=3& &
1.7] 818} cyclooxygenase inhibitorg! indomethacin 3 mg/
kg& Ao AAel g & v|zLE FEHE R Foste] o
2 ¥ E Fakg FAsd ot Indomethacing A4 28 ¥ of
Al Qv F-abEhel & wolls= 4 ¥ H F-EFe] controle
")) Z+2} 102.19%, 104.00%, 109.57% 2 110.82% % 713}
Aot fog T4 W8 {Eke] T ol itk (Table 2).
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20|X} FEH0| gho| o|xle A

ou 7} WA ] Heboll vl = 2HE A3 25t
vz} ApEd g AW Rojslo] Hghg HAstd T 1
A5 Table 3¢ Al stsict. LAk Fol Ao Fh2 9284
mmHgelgl ew o129 =% & 001 mg/kg, 0.1 mg/ke,

Table 3. Effects of Schizandrae fructus extract on the mean
arterial blood pressure (MABP) in rats

Schizandrae fructus MABP Change in BP
(mg/kg) (mmHg) (%)
Control 92.84+42" 100.00+0.06
0.01 92.07+5.7 99.60+0.05
0.1 89.47+6.4 96.27+0.07
1.0 86.55+4.8 93.27+0.07
10.0 80.53+53" 88.74+0.06"

"Values are mean*SE (n=10).
*Statistically significance compared with control group {(p<
0.05).
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1.0 mg/kg 2 10.0 mg/kg= 3l Fo7 A} Zh2h 92.07
mmHg, 89.47 mmHg, 86.55 mmHg, 80.53 mmHg®. et}
2.o)z} Fodof o)) Fife] 7 aste Aol 53] 2

2ke] o] 3571100 mg/kgd wj= dgte) 920 2 25}

Qoi% S0l det 2+t 7Ix el Eol
Sola Azl oW A Fof WS oAl
A& #st7] 9 of el 714 ohge WA F 2ol

& 100.00%(control) % &hgich.

Propranolol A &2} o} di3F dgF : Mo} gtol] o gt
Lol zte] ot 7Fs) 71 A& dolry] flsle] wAlA B4
-3 #}=+A) 4} propranolol(3 mg/kg, i.v.)S Az g)stw o
A& 0.01 mg/kg, 0.1 mg/kg, 1.0 mg/kg 2 10.0 mg/kg ¥ &=
2 Foagch

3 A A 9] propranolol A % ©]& control(100.00%) 2 3}
%8 ol 2uR}E Fof Aldlli= controlol] ®]3] date] 99.60%
(0.01 mg/kg), 97.08%(0.1 mg/kg), 95.20%(1.0 mg/kg) =
91349%(10.0 mg/kg) 2 vFeh) SulAe] Fof EEs} g
T & Yobo] Aot ot gt dste ke AT
%% tH(Table 4).

Atropine A 2]l gt d3F: e vzlo] Ft 75}l of
g 7Aoo ¥k Al Al #ade] 9l X & dofr ] 93
of -y 7HA A =89 kA4l atropine 10 mg/kg S EE
A} FALgE F 2wl aLE 0.01 mg/kg, 0.1 mg/kg, 1.0 mg/kg
2 100 mg/kgr 2 st Fojatgdnh

Atroping FAE 3 20 ALE FAg ASE oL R
7} 2+7+ 0.01 mg/kg, 0.1 mg/kg, 1.0 mg/kg % 10.0 mg/kgd
w) ¥ 4k-2 controlell 8]l 2H7F 97.80%, 96.35%, 90.56% =
83.77% 24 ZFaste FAI e 2ehvt F-o3 49 317
o] WiztE FAF += gdcH(Table 4).

L-NNA A A 2o digt & : evare] Fghol gl 7]
A e nitric oxide A4 FEH o] AUEA & FotR 7] $ 5
nitric oxide synthetase inhibitordl L-NNA 1.0 mg/kg2 #
2] slar 2wl 2k 0.01 mg/ke, 0.1 mg/kg, 1.0 mg/kg ¥ 10.0

mg/kgs Fostsdch

L-NNAZ AHelg F vjzg FAlg 49 vz} &
271001 mg/kgd w& ¥ 3to] controlol #] &) 98.09%, L7
2} 5571 0.1 mg/kgd Wi 96.53%, £P1A} FX7) A7 1.0
mg/kg 2 100 mg/kgd W= Hto] Zh7k 92.41%, 86.43%
2 vela eolal o 2 Fgte hae vebgod #-9
A}l Wz ol slchTable 4).

Methylene blue A A 2] o) d} gk od 8 : 2 v x}2] oy
gk 7] o] ¥ P22 guanylyl cyclase A 3 #2ie] 9l =
%) & ool B 7] #]8}o] guanylyl cyclase inhibitord! meth-
ylene blue 10 mg/kg$ A= uld] HAzlg F 2vx 0.01
mg/kg, 0.1 mg/kg, 1.0 mg/kg 2 10.0 mg/kg Fo 8kt
Methylene blueE FAMEE & 272} &5 F-A)F Aloll+=
202k Fo Fx2710.01 mg/kgd W F ko] control®] 99.37
9%, 0.1 mg/kgd W= control®| 97.28%, 1.0 mg/kgdd &
control?] 94.55%, 10.0 mg/kgd wi+= control® 91.63% % ++
eh} 2wz} Fofe o s A2 aEE Aol 53
omz ol 2271 10me/ke ¥ 10.0mg/kgd o= $-21A
Ql "ste] A3lE #AS 5 A rHTable 4).

Indomethacin A A 2] o] 9| & d 8k : 2 n]x}e] H4tol o
gt 71 & o] cyclooxygenase 4433} #a#do] gl A& ol
7] $]8}ed cyclooxygenase inhibitor]l indomethacin 3mg/
kge AU Axe)g & 29} 0.01 mg/ke, 0.1 mg/kg,
1.0 mg/kg ¥ 100 mg/kgd F93stgch

Indomethacin$ £¢] ¥ 29|x}& FAE A olx dqt
2 controlell B]F ZFAisle Z=AE velWlth(Table 4).

LA

33} el

vzl dgFFEe] HBHF Skl =93
ZALE A3 2n)zle] Foid o8 4 HYFIE= S8}
= Aol k2 Atadhe AU 53] cNOS9}
¥ q

2] g F 27128 1.0 mg/kg
o]4e] FEE Fof A {2 controlel ¥lE] F-2]H
Z7F, 8- controlell W3] Fo] Aoz 3hAa® AR e}
Wk & HE R B o &l Sl 8 R YE
el i ewAl d4FEEEe] cGMPR A Aaal
guanylyl cyclase®] A& o A3le] el At S <l

.

FAFE 714 F cGMP9) #H8-31+& guanylyl cyclase?] &
2l ]
[=4

Table 4. Effects of Schizandrae fructus extract on mean arterial blood pressure in rats

Drug Propranolol + Atropine+ L-NNA+ Methylene blue+ Indomethacin +
mg/kg Schizandrae fructus  Schizandrae fructus — Schizandrae fructus  Schizandrae fructus  Schizandrae fructus
Control 100.00£0.05 100.00+0.05 100.00+0.04 100.00£0.04 100.00%0.05
0.01 99.6910.06 97.80+0.06 98.09%0.04 99.37%0.04 98.00£0.06
0.1 97.08+0.06 96.3510.06 96.53%+0.05 97.28+0.04 96.3810.07
1.0 95.20+0.06 90.56£0.07 92.41£0.06 9455+0.04" 90.47£0.07
10.0 91.34+0.07 83.77+0.07 86.4310.07 91.63+0.05" 83.36+0.07

YValues are mean* SE (n=10).

*Statistically significance compared with control group (p<0.05).
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AR FA 0] B39 HE AR I BF 44 F 59 4
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O g HE vbEE = ool Aol
EEe] BES xsty o) 24 F43) Hr|sAe] ¥
ZA 9 £4F8- ol o 71tH(32-36). o] 218 W& 33 3 (cerebro-
&
=

vascular disease)-2

F)& 24 100 mg%
2 700~840 mLe| ™, o] &
4 3&%%‘ (arterial perfusion pres-
sure) & "t o 2] o= AR vbE(cardiac output) ¥ %
%8 3 A 8H(peripheral vascular resistance)ell 2] 3l 2 =
v 7 ¢ FZAN ok TlAEZo 2 o] FolAH
CBF9] W3l =g slA 5o wsl ojabstet v} Hd3kg
234719 CBFE 27H12 X Ath38). 2 2] = NOS
ol 2|84 = CBF7} 1 3ks}7] =) =8l NOSell &= 417 4 NOS
o} =3 Wa) A E£4 NOSF 22 F 71 9] ¢NOS isoform=}
macrophageol 4] & #2] % iNOS isoform 5°] 9J.&m o]
% NOS¥ calmodulin-9] 24 2.2 AT Ca’ Fx2ol 2
A #Azlsle] NOE wAIH g AJAkslA] vl INOS+
cNOSeh= &) Al £ Ca’ w ol o &7 a4 Al
= Aa%2 g Zas}cl7} endotoxine] W cytokines, & lipo-
polysaccharide(LPS)v} interferon- 7 o] & sjA] Fre=
NOE A &Ho|lnxw Fbd on Yirgto ey A £ 52§
<+ vhebdeh(39). efste] oM EF LR Qlste] Al F
o] Z2EEsrt 21 e 24 &4 35HE = cNOSE Al A
oz dxlolgt kg3 ¥ ol o1 HxlFo] o] Alztgo]

A7) W Fefl abef o] eNOS7F A = A S3H d3to) 5%
37| =]} A "oto] A5t A| =a it Al o2 H4tE
A F90e] Haghel]l 2H8-3t 3 1 224 guanylyl cyc-
lase®] 24315 ¥ 37| W&ol 23l cGMPYE F7HA
A 3] YAz Fag7ele] F3 2§35 A4
H8-& oh(40-42) 2 oA 9le o INOS+ 3 E 7|7t
ARF Fo FERAAAWA 2F79 FH o] o
g2 e AEAAF I AD Tt 27 ¥
ZA el iNOS mRNAS} cyclooxygenase-2(COX-
mRNAS$| o] 48] Z71= 3 o] 43| prostaglandin
o) zhe] = &4k uk-g-o] T} 8- A Y= 7] wj o AW TFF
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=
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Aol A FATte Barl e gluh43).
kA& o] 43k T4 HEFak W detol] B AFR T
E a9 ¥ Park® Kim(44)& @Rl gdol= 38
S B AR kAR F 4 H“—i% & Z7FAZH A gk A
ok E Z &3} 242 Ay U kagpRy T4 HE e
T U5 17} 174 °‘“U°ﬂ o gt E%@Eﬂ 4 e dtc}y 5t
y

4 CGMP4 "3"374 o} B2 Folla K 52, HadnF
wo] 217 Wishe ATP-9| &4 K 2ol fofste] vhebnt
Aolets ¥ 35t 2 Jeong £(46)3 Shin $47)-S A%
Eub A} dobell 8 od sk vheb A kAR 34
HEFake Fro oEste] FrtE s olv il
28-A 2} cGMP WA AAQ guanylyl cyclase?] oA,
25l N0 #Al R4 o Ao 23k Aeolafa W wshgdef,
Choi$} Jeong(48)2 &%l °’°1 2 °”°] o 7§—?‘ *ﬁi}z{%—%
otoll WEtrl S el 7 E
ko] AMahd wj= A —\.*Y‘;'R(‘fo] 4%‘ 7;i°
ol 2} FAlell FFol 4"4‘471 Holr} ildtéi
by sbd kR R 0]
e s elof] thgh A3} 0}‘4 A hsE ol o] Aol
| oto g wlef o) chit A9} A 7| dFr} 2
Adstdct gk Aake] Fto|ebahg3t =
Feko) F717]1 4 prostaglandin® cGMP2| 44 # o]
E2 FoM K F2e Hofs HEA&FT FoAvF =74

2

= A 237 9led ole HIFEEE FAHAA v
ehdt i"“’]‘ﬂ L yLge] b Y T4 HE R vX
3 3} 7+ A1 73 A, cyclooxygenase & guanylyl cyclase
A&k =t 'f’r‘_ﬂ"]'ﬂ] u Fol X 8HF e L4 =& A
g} »osbelh(49). el o AR EE ) NOS % cNOS
= 713 & cGMPell 2F8-3}e] guanylyl cyclase®}

Hado] olar A F el o]&F 5 & AT,
B Ao A= ez choFa £ F WA A4 oY
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