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Study on the Effects of Fructus Schizandrae
on the Cerebral Blood Flow and Blood Pressure

Il Taek Whang, Kyung Soo Kim, Jin Young Park, Chun Soo Kim', Jung Suk Song', Jong Hyun Han™

Department of Pharmacology, College of Oriental Medicine, 1. Professional Graduate School of Oriental Medicine, Wonkwang University

The purpose of this present study is to measure the changes of regional cerebral blood flow(rCBF) and blood
pressure(BP) in rats, following the intravenous injection of drug. The measurement was continually monitored by
laser-doppler flowmeter (Transonic Instrument, USA) and pressure tranducer(Grass, USA) in anesthetized aduit
Sprague-Dawley rats about for 2h to 2h and a half through the data acquisition system composed of MaclLab and
Macintosh computer. The r esult of this experiment was as following. 1. Fructus Schizandrae increased the changes
of rCBF in rats, significantly. 2. The rCBF of Fructus Schizandrae did not change by pretreated propranolol. 3. The
rCBF of Fructus Schizandrae did not change by pretreated atropine. 4. The rCBF of Fructus Schizandrae did not
change by pretreated I-NNA. 5. The rCBF of Fructus Schizandrae was decreased by pretreated methylene blue. 6. The
rCBF of Fructus Schizandrae did not change by pretreated indomethacin. 7. Fructus Schizandrae decreased the
changes of blood pressure significantly. 8. The BP of Fructus Schizandrae did not change by pretreated propranolol.
9. The BP of Fructus Schizandrae did not change by pretreated atropine. 10. The BP of Fructus Schizandrae did not
change by pretreated I-NNA. 11. The BP of Fructus Schizandrae was decreased by pretreated methylene blue. 12.
The BP of Fructus Schizandrae did not change by pretreated indomethacin. These results indicate that Fructus
Schizandrae can increase the rCBF and decrease the BP, that related to guanylyl cyclase activity.
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-sitosterol, BJEM) C, E S5 &HSIT Jch?. 7HETFI #2 &
BhaL MEESI, bR BE, HOICH BRSSO BHEOIT i KBl
W BEAR HEERY Mol Aol WATEREY, DHER, 8
T, O, S5 B, B, A8, A% 52 ket 1
WO BMEfEFOZE thiE SRl WIS (ERCE: SHME
F, BBEERSRIER"Y, ®EHER"Y, MErER"? Lmiagol o
SRR, HREBiOH Rsigasol tiS) BRI, MBBIER Y 2
LBSILER' o) MiETo) Ao, ERAAME BE, BE &
16, REE, 08 W WIS R R0l HASKL AT MBS &
FHOBE BAE, BLBNE MRELE, FEBLA THEL
7, BLE CRE BEE, SRR, KREEE Sol Atk
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fE MRSt MKkl PIXIE BEKFS Mekol Wigh o7

EBOE, WEEE TSK o) 2X, Mg R B BF S
o] fEwRoll ERABIIE Sh . olo] EEE AT HEIER
Z ogiieR L LIER DlXE ERT BR B R
VBT [FEC D|X)= BEEMES BEEIOEH EEREMO) s
BB HES BRSIIA B HES RESISon 580 BR
2 ivlol MWissHE vloltt

AR R P

1 &=

HBREYS 88 250g WY BRE ER ER KB &
BE ZRolA @89 B8 6] #E5IHA 2388 ML HE
=9 Bl BEAIY ¥ HASKRC

2. OFxp
Baol HAS BT = BUERER L@ REolAl BA
Bl sl ARSI

3. (EFRZE

& Hbol AR BEES atropine,
indomethacin, methylene blue, L-NNAS-E Sigma(U.S.A.) 8
£ FERSIATE

propranolol,

4. BRSO BE

FHEF 100g2 3,000n¢ BE 4 (round bottom flask)
oll FMK 2,000me} B B2 TIS, 120 5 Hgksled AL RE
WS EAES BAS H 1,500rpm e & 15 57t &is WS &
rotary vaccum evaporatoroll €0l HE BEESIC] wEMHEKE &
o HBE EHSICE .

5 BRSO MR ¥ =A HmiEd ot Hi

EFE urethane(750mg/kg, ip)2Z MEAI7IL RES
37-38CTE ##FEs ATE heat pad ol (IEMGZZ EESIL
25 ME B$8S BEsh) sk BRI KSR FA
%! polyethylene tubeol] Hi&¥ pressure transducer (Grass,USA)
g E3K] MmES Maclab (MacLab/8e, AD instruments,
England) ¥} Macintosh computer (Power Macintosh 6100/66)%
A=l data acquisition systemol) 7)1E8I30 00, BMAKES B
BE stereotactic frameol EIEAIF|1L EFRE wiel EHEE ¥
paGl EEES BHIAIZ] # brema®) 4-6mm §F, -2-1mm #]
Hol B 5-6mm9) craniotomyE HfToIHCh olWl HEES
EAE BAS A &A EES HME BEES ot
Laser-Doppler flowmeter(Transonic  Instrument, US.A)H
needle probe(EfE 0.8mm)E AR(HER) 28 Kol EEHO
F|T & stereotactic micromanipu- latorE FRISI0] S EKRENNK
ol ZXAYEA EBAZCE —ERE 8¢ ZEU F ER
protocolol] uwlz} /BT AEIMPTE (regional cerebral blood flow,
rCBR)E BIESITH

6. EAAE]

X WEC #EtREE student’s paired and/or unpaired
t-testol]l ABIRN 2, p-valuert S 0059 A€ Hole AL
AES ZR BRE AT

q A
1. BKF7} B HhikEo] vl B

EHF aRo BA KRR niXls BRE BHHEIVI
A5l HHRFES Bk RHESIH BF HNKRY 22
laser-doppler flowmeter2 BIESICE HBKF RHHIA B
ISR 1000 + 0.02 %(AUOINCH, HHTO BE 001,
0.1, 1.0 ¥ 10.0 mg/kgES HHET KR 1015 + 002, 1053 +
0.03, 108.7 *+ 0.05, 1153 * 0.06 %(AU)Z BF RMEERS H
&St 1EmE VERITHTable 1).

Table 1. Effect of Fructus Schizandrae extract on the regional
cerebral blood flow in rats % Change in rCBF

Fructus

Schizandrae(mg/kg) fCBFAY) Percent
Control 352 + 005 1000 £ 002
001 358 + 010 1015 + 002
0.1 3P + 016 1063 £ 003
10 392 + 018 1087 £ 005"
100 410 £ 020 11563 £ 0.06™

The mean wih standard eror was obtaned from 6 expenmenis. * Statisically
significance compared with control group (p¢0.05, ™p<001).
2. Propranolol BigE@ol 013 HHT-Q BHT MR o|X=
-7

KT HHEE B KIIRES Wimol thst @S 2ot
B7] A5k ZFREFEHE 5 2 FHR RETRIQ! propranolol(3mg/kg,
iv)g HIEESIY AKRTFS BERE £HEIYTE Propranolol
#reagh 1020 + 0.03, 1060 = 004, 111.4%+0.05, 1172 = 0.08
%(AU)ONA $pBatk 101.8 = 0.03, 1056 * 0.05, 110.9 £ 0.07,
1168 = 007%(AU)Z HES B KNKES e g
4 A (Table 2).

Table 2. Effect of Fructus Schizandrae extract on the regional
cerebral blood flow pretreated propranolol in rats % Change in rCBF

) nolol +
mg/kg o Fruclus Sohizandrae Frqut?J[s)raSc(r)\igandrae
Control 1000 + 002 1000 * 003
001 1020 + 003 1018 = 003
01 1060 £+ 004 1056 £ 005
10 1114 £ 005 1109 + 007
10.0 172 + 008 1168 £ 007

Other legends are the same as Table 1.

3. Atropine Figk@Eol 2 TSl B MR Rl 8

B KNKE Wi} BIRcsmERY fEfo] AsAE ¢
ohd7] Aslo] BIXREME ZE EHTHC! atropine 10 mg/kg
S gEEell AHRTE BERZ REsl B HIRES &
2319} Atropine F2EEET 103.3 + 0.04, 107.8 + 0.05, 1115 *

S 105 -
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0.06, 1188 + 0.08 %(AU)olA] #E&E 103.0 = 0.03, 1072 *
0.05, 1104 + 0.05, 116.7 + 0.07 %(AU)E BHES BAT KR
B9 W= EEE 4 YATH (Table 3).

Table 3. Effect of Fructus Schizandrae extract on the regional
cerebral blood flow pretreated atropine in rats % Change in rCBF

Drug " Atropine +
ma/kg Fruclus Schizandrae Fructus Schizandrae
Control 1000 + 002 1000 + 002
001 1033 + 004 1030 = 003
01 1078 + 005 1072 + 005
1.0 115 £ 006 1104 + 005
100 1188 + 008 116.7 £ 007

Other legends are the same as Table 1.

4. L-NNA giE@ol gt 51O B KRR vixle g8
BFr IS s@mnol et #Eo) nitric oxide £} 8
Ko] e XE ot 7] Y81 nitric oxide synthase inhibitor
Q! L-NNA 1.0mg/kgS AIEESIL HETFE BEJIZE £HES}
o B BMKEES SRSIArt. L-NNA 54T 1023 £ 0.02,
1063 + 0.03, 1095 = 0.05, 1148 £ 0.05 %(AU)ollA] HEE
102.0 + 0.02, 1058 £ 0.03, 109.1£0.06, 115.0 + 0.05 %(AU)E
HES B BIKES #MLE BERE <+ RURUTt (Table 4).

Table 4. Effect of Fructus Schizandrae extract on the regional
cerebral blood flow pretreated L-NNA in rats % Change in rCBF

Drug . L-NNA +
ma/kg Fructus Schizandrae ¢ y6’ Sehizandrae
Contro! 1000 = 002 1000 £ 002
001 1023 + 002 1020 + 002
01 106.3 + 003 1058 + 0.03
10 1095 + 005 109.1 + 006
100 1148 + 005 1150 + 005

Other legends are the same as Table 1.

5. Methylene Blue REEO ot AKTFY BAr MIEE »
e B8

B BIRES E CIE #Ee NEHS guanylyl cyclase
9] BT ol UTh olol guanylyl cyclase inhibitor@]
methylene blue 10zg/ke S FRAO] BIEESH & AHKTE BE
RE Redstd B HIKES SHEOIATE Methylene blue #
BdgT 102.0 = 0.02, 107.6 = 0.04, 109.8 = 0.05, 117.3 += 0.06
%(AU)ONA] BrBdtg 1015 + 0.02, 1045 £ 0.03, 106.1 + 0.04,
1072 + 0.05 %(AU)Z B&S B MIKES BOVE BEE
4 YUct (Table 5).

Table 5. Effect of Fructus Schizandrae extract on the regional cerebral
blood flow pretreated methylene blue in rats % Change in rCBF

mg/kg Drug Fructus Schizandrae F%eétfzj)geg(e)h%’:re]df;e
Contro 1000 + 02 1000 + 002
00f 1020 + 002 1015 + 002
01 1076 + 004 1045 + 008
10 1098 + 005 1061 + 004"
100 173 * 006 1072 + 005"

Other legends are the same as Table ! .

6. Indomethacin FiEEl S HKF BAT BILTKE X

= pE

BT MMREES £ CIE ##Q] cyclooxygenase LRLT} B
ol JeAE Lotdrl {8l cyclooxygenase inhibitorQ!
indomethacin 10ug/ kg S PRI RIKES & HKTE BEA
2 el B MNRES SEsISr) Indomethacin £ B#]
1025 *+ 0.03, 1048 £ 0.03, 1104 + 0.06, 1185 * 0.06 %(AU)
ollA] FrBdg 1021 + 0,03, 104.0 £ 0.05, 109.5 + 0.06, 110.8 £
006 %(AU)Z HES BT MIEES Ml B 4+ gt
(Table 6).

Table 6. Effect of Fructus Schizandrae extract on regional cerebral
blood flow pretreated indomethacin in rats % Change in rCBF

Drug . Indomethacin
mg/kg Fructus Schizandrae + Fructus Schizandrae
Control 1000 £ 002 1000 = 002
0.01 1025 + 003 1021 + 003
01 1048 + 003 1040 + 005
10 1104 + 006 1095 + 006
100 1185 + 006 1108 + 0.06

Other legends are the same as Table t .

7. HERFIE MR DR BE

EHRF7I AFS I nAE HRE BESP) Asld &
WFE Bk REold MRS RESIICE HkT B Mg
2 100.0£0.06 mmHg(%)o1RA2m, HIEFY & 0.01, 0.1, 1.0
5l 100 mg/kgS HET &R 996 + 0.05 962 + 007, 93.2 *
0.07, 887 + 0.06 mmHg(%)E HHKF 10.0mg/kg #EIEOIA]
MmEES TS RERE 5 UJYTHTable 7).

Table 7. Effect of Fructus Schizandrae extract on the mean arterial
blood pressure in rats % Change in BP

Fructus Schizandrae

(ma/ka, 1v) MABP(mmHg) Percent
Control 928142 1000+0.06
001 920+57 996005
0.1 894+64 96.2+007
10 86548 932+007
100 805+53 88.7+0.06*

Other legends are the same as Table ! .

Table 8. Effect of Fructus Schizandrae extract on the mean arterial
blood pressure pretreated propranolol in rats % Change in BP

Py Drug Fructus Schizandrae Propéséﬂ?zlgrl]gr};uctus
Control 1000 + 006 1000 + 005
0.01 995 + 006 996 + 006
0.1 966 £ 007 970 + 006
10 943 £ 007 95.2 + 006
100 905 + 008 91.3 + 007

Other legends are the same as Table | .

8. Propranolol & thdt HRTF MR vk &
BERY Mol theh HikFY) #Ee dotdr] sk ik
WA B R HEETRIQ) propranolol(3mg/kg)S BIKESHL E
BRF 001, 0.1, 1.0 % 10.0 mg/kgE HRHSIAT). Propranolol £
Bgr 995 £ 006, 966 £ 007, 943 + 007, 905 *-0.08
%(mmHg)ollA] #gH#% 99.6 + 0.06, 970 £ 0.06, 952 £ 0.06,
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FEMES MMl MR HIRFS Bagol oish A+

913 + 007 %(mmHg)Z FESH MRS #rE BEY 4+ AU
CHTable 8).

9. Atropine o] TISt HIEFA MR viXls BE

TS Mol theh o] BlsRmERe) Hmo] e
AE gotedy] sl BIKEE AL EHES] atropine 10
mg/kgS HIRESIL HKF 001 01, 1.0 X 100 mg/kgS #
B51T). Atropine $REagT 985 + 0.06, 954 + 006, 91.6 *
0.06, 853 * 0.07 %(mmHg)ollAl #EE 978 + 0.06, 9%6.3 +
0.06, 905 + 0.07, 837 * 0.07%(mmHg)Z A& MBY Bk
g BEg 4 ATt (Table 9).

Table 9. Effect of Fructus Schizandrae extract on the mean arterial
biood pressure pretreated atropine in rats % Change in BP

Drug Atropine +
ma/kg Fructus Schizandrae Fructus Schizandrae
Control 1000 £ 005 1000 + 005
0.01 985 + 006 978 + 006
01 954 £ 006 963 £ 006
10 916 + 006 905 + 007
10.0 853 + 007 83.7 + 007

Other legends are the same as Table 1.

10. L-NNA i@ tish BT ol niile B8

FHEETFO MEEo) thSh #80| nitric oxide 4R Bl U
= g ¢oidr] A5k nitric oxide synthase inhibitorQl
L-NNA 10 mg/kgS HIEESIL HHEF 001, 01, 1.0 ¥
10.0mg/ kg2 #BSIICE L-NNA #5887 97.4 £ 0.04, 95.2
0.05, 915 + 0.06, 850 +0.06 %(mmHg)olA] FE% 980 *
004, 96.5 *+ 0.05, 92.4 £ 0.06, 864 = 0.07 %(mmHg)Z BHE3}
MEES #MLE MRS & JUUTH (Table 10).

+ I+ M

Table 10. Effect of Fructus Schizandrae extract on the mean arterial
biood pressure pretreated L-NNA in rats % Change in BP

Drug L-NNA +
ma/kq Fructus Schizandrae Fructus Schizandrae
Control 1000 + 004 1000 + 004
00 974 + 004 980 + 004
0.1 92 + 005 965 + 005
10 915 + 006 04 + 006
100 850 + 006 864 + 007

Other legends are the same as Table | .

11. Methylene blue FifEol 8 HILFQ M viXi= 8

HHETO Mol tigh o] MBS guanylyl cyclase?]
EE WEol QEX YolRyl f5kd  guanylyl cyclase
inhibitor@! methylene blue 10ug/kgS #BRAC) AIEES & 1
7 0.01, 0.1, 1.0 ¥ 10.0 mg/kg2 #REHSIAT}. Methylene blue
HEaED 986 *+ 004, 953 = 0.04 914 + 005 862 005
%(mmHg)olA] BEate 993 + 004, 972 + 004, 945 + 004,
916 * 0.05 %(mmHg)E FES MBS BEEE HRY +~ AN
T} (Table 11).

12. Indomethacin HigBEol 2T HEKEFO MEd X B8
HEFO Mol S HEHo) cyclooxygenase AR T A

o] U=ANE YolE7] ABKI cyclooxygenase inhibitord]
indomethacin 10xg/ ke FRRRNO] BIEESH & FHEETF 001, 0.1,
10 ¥ 100mg/kgS HESIATE. Indomethacin BT 983 +
0.06, 95.7 + 0.06, 89.2 = 0.07, 83.1 +0.08 %(mmHg)ollA} HeEd
# 980 £ 0.06, 963 = 0.07, 904 * 007, 833 = 007 %
(mmHg)E H&E MBS MLE RET + AUt (Table 12).

Table 11. Effect of Fructus Schizandrae extract on the mean arterial
blood pressure pretreated methylene blue in rats % Change in BP

Drug : Methylene Blue +
mg/kg Fruotus Schizandrae Fructus Schizandrae
Controt 1000 + 004 1000 + 004
001 986 + 004 933 + 004
01 953 + 04 972 + 004
10 814 + 005 945 + 004
100 862 + 005 916 + 005"

Other legends are the same as Table 1.

Table 12. Effect of Fructus Schizandrae extract on the mean arterial
blood pressure pretreated indomethacin in rats % Change in BP

Drug Indomethacin +
mg/kg Fruclus Schizandrae Fructus Schizandrae
Control 1000 £ 005 1000 £+ 005
0.01 B3 + 006 380 £ 006
01 %7 + 006 %3 + 007
10 892 + 007 04 + 007
100 83.1 + 008 833 + 007

Other legends are the same as Table | .
al %

AWRTFE KES EW IbFBRF(Schisandra chinensis
Baillon)2} #EERF, #EH FIEF(S. sphenanthera Rehd. et
Wils)9] gast REEA MENOE FRE Eifolrh #2
THESII T2 BHSle] RAAR, HERL, RERS KR
Ack HZ HHEF EKEDO) thet Bl —RI2E ABE
K(mueilqge)E 7HA I A2 ULt HEU 2 ZRE itk
FEEEFS FERREFO HgHA EH Fol=
deoxyschizandrin, r-schinzandrin, schinzandrol, HE Y&, olgl
&I AB7IA AAHIZT Tt BIHE AT EFolE B
¥ slEol Urk olol S R, AHEE RERH S0l U
T} BT fRERC] o] fanKe, ROTAR, MREDE,
B ILRSIT, “WAIERSIEE BRS ZE kol REESIA
ol FEhfolrt MBSO MERNME AkFE BEER
E ETAI7IV i, e gishes B R0 Ak BEFY &
4y0ll=  schizandrin,  deoxyschizandrin, 7 -schizandrin,
schizandrol, pseudo- 7 -schizandrin, schizandrin C, schizandrol
B(gomisin A), gomisin B, schisanhenol & ®&3}i Jrt. &
BT OIA] gomisin A, gomisin B, gomisin C, gomisin D 0]
DBEEIATE 0] o)l FWIHE o 3% SHSIL citric acid, citral, 8
-sitosterol, HIE}E] C, E % &HSIL Uch o] FolA
schizandrini} gomisin AE P}eA BIESIS MM, vIL E
HENEES T, B8R wrthingikyl KRS SRASIERA, B
Bl FARIERS VIERICY?. 3} i EIRS #RAo1A Tt
W fER, rat £#8f B8 FESY ) 271580 Al i
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T EBES MH, rat WERAR AEHA BES I8, HPY &%
ratol] ojA BIE FHE AA, ratd] BEH HAE B, BH X
EFE (LEBI rat £ff R REBE B,
D-galactosamine, CCl, ol Qg R M GOT, GPTYl Lk
ol tholA] MBHERS LIERATY",

RKFO UIMHYT deoxyschizndrin, 7 -schizandrin,
schizandrin C, schizandrin, schizandrol, gomisin A, gomisin B
E2 {LEBYWE(CCL, CalN)o] Ho7)= Biwsl il BHEs
RE@SIE {FRol HE8li transaminase®] YHE HIBIKIA
ALT BEHE ®AAIZIC) Mouse?} rat9] FrfifiolA] microsome
% cytochrome P-4509] iG-S {REAIAAM FFolA #E IS
AR BT CCL7E TP ZES] microsome FH 9)3H
T —EBUIRES RBERNA NADPHS HFES MfKIRI7
+ BRFER I} schizandrin, schizandrin C, deoxyschizandrin &
£ PGF2x, CaCL%} NEE FEHEE 719 fi Bk WiEs 1
HIA|71 1L ginea pigQ #HH M MEE V19 BREK MKE
g WM MBS #RAJICE LSy -schizandrin,
schizanhenol2 JiE&{L, {fEFO] Qo] BHEE BESIL BERL
IS8 LS MIHIA17]0 £ mouseo] HKTF KiHme Hol
H RS RS MAO-B &S sl SODS ¥t semet
MDA9] 47} LIERATE. Schizanhenol2 E## adriamycin®)
LA mitochondriaoll thet FfEFC] #46HL, HIER!
C-NADPH ¥ Fe2+-aminothiopropionic acid® FHF¥ Tl rat
oA B, FF, BEMAKS microsome®} mitochondriadlA] BEE &
BLE Hsishk=rl, 1L fEfo] BIEM! E Kl s8It ot 2
ratoll Al LS cAMPEE  EEES) LEAIZIL
cAMP/cGMP9] H.E HIMAIAA (LHESIS 185841210 019
oll AT+ MEEH cholesterol HIEE ETAIFIAL B Bral &
ABERE WmAIZIs, ole RRFIE BRLL fEMC] ATk
A wEASIC). B ERONA HIKF RIS} schizandrin® AR
BE (Efo] At HKTY BRI 2 mousell REX R
9] neutral mucopolysaccharide®} acidic mucopolysaccharide&
BAAIZ7] ol #KR, SIEMAC] Aot HHKF KBS &
EigEEol TS fEFS HrollAl glycogen SHLE fRdESIo] BEH
E WeRAl| 1 w3 oA ERE AR MMAITIT) R
eSS —ER JBEicks {EMAol AT kT Al HEMR
oll DNAQ] &H1EAloN 3H-pyrimidine nucleotide@}9] cooperation
g BEAIAA HEREES £RS EIKIZIIL A8 BiERol
PO AR (RERIR EERE SIS,

oFH fiETE kK, WS, B4, BE, B% BE S 2%
oA R AT, S35 EEmER KR £ HEmEE K
FATIE RO BR EAQY BLE BOESOE MREE,
KEBLF, RO BOE, SRE, BiEE MREEE, K
WESE 59 5ESH SBEyolrh Wtk HKFS KR
ol mERol) v|Xj= EEE Fisle A2 HEKUE Yolgtn 4
ZEIct. ESH Mol MEE T+ BHE £ S0 ERS
2 SRERECE ol L EHEN REMNE o A6
sl olzle EfS mEEghiEc] oal R/EEZIT of

g - gase - 584 - 3Ed

o olutol BIEREELE, —EMLIRR(COy), BEIEO| BolReg
o) BEI¥EES) #mZt Vehin], A ERCZ = MmES) B
7ol wEt BEEMOE —ESt BNS #slFe BEdEmakol

I=dl ol BUYMOE B HolA HEle A pEns
B0l Aot ERAL] BMEEE 1530 i 100gme 2k 50ccoim
JRABS 2 75cc, ABS o 20ccE EH AL e 24m5R8 S0
ok 1,000 £ O] S ST OHA BRSO FHES HWEC)
olZIet Mmite S WIGS HEIEE ol Jdl EX —F
SHA #EFEIL AW ofH$ olFAHAE 200cc/100gm PITE
MmFE7t ETE 42 Bl g fEfRol doigd 4= Ut B
o BEREHET 50~170mmHgoltt. & [MERo] LESHH
REEIBRS I AESIIL [MMEC] TRESFH BESIRS #ERCIHA HEM
WE YoM MRSt HEERol T laser-doppler
flowmeter(LDF)&= dopplerE #FA5MH laser wavesZ FRIMEK &
€ HiEsle AR flowmeters #HoI MBS @#sH=
RIEK ME 912 TS Rl W 1 VHHAE stHESl mif
o BE BECR R3] HEol Rz ER @EAMY
LDF#}2 laser, probe W Hi#7 BER Wl ChEX|2H o710l 4]
{#EHE flowmeters He-Ne laser source0|™, {77 = 0-10V
oA RIES LERITE

ololl HIRFY o BAE & BRI B BMKEA vl
A= BRE BHEEY] Aol AkFE RHEsl] B KIRE
9] @EHE laser- doppler flowmeter® FIESIHTE HEEO] &R
oAl B AT REFS) B MIKES 1000 £ 0.02%
(AUl om, HKTY BE 001, 0.1, 1.0 2 100 mg/kgS
g &R 1015 = 0.02, 1053 + 0.03, 108.7 + 0.05 1153 =
0.06%(AU)Z EHFF MR &S @mE UERITHTable 1).
o]} 22 FHEBRTO| fEFO] BEMKRAS fEFRo] AeAE &
oty 8lkd TREME B At EETHIQ] propranololy} E
R M EETKQl atropines 717} RIEEIGIL HBKTF
£ sl B BIRES BEsiatt 1 &8 A8 M
WEY BMve BEE 4+ JAS2 HH%TFI B BEE
&7t AAZAS FEEs ¢ 5 AYTE (Table 2, 3).

o] yioll FHBKFO X CIE HEES BRSIILAL nitric oxide
9 cyclooxygenase AR BEEEOl UE A& otdr) 5k
nitric oxide synthase inhibitor@l L-NNA$} indomethacing &
RESIL FEARIKES HEIUSS  nitic  oxide}
cyclooxygenase £& KT} T MRS WML & ¢ U
I} Table 4, 6).

S B MRS E ClE #EQ MERS guanylyl
cyclase®] 43 ROl RJo] guanylyl cyclase inhibitor!
methylene blueg BIEESIL HK T B KOKES HESH
H} Methylene blue #88a7 102.0 + 0.02, 107.6 = 0.04, 1098 +
0.05, 1173 * 0.06 %(AU)olA] #&EiEE 1015 = 0.02, 1045 *
0.03, 106.1 = 0.04, 107.2 = 0.05 %(AU)Z FESt BFF MM
BO BAE Y82 %7 B BMKE 19Mme guanylyl
cyclase®] &0l BHRIS & 4= AR 2 (Table 5), MM thTH
fERE YIS e R|EEY + AJTE ol E2 KR=

(ol =]
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fEmpEe} mEkol vlXlE HIRFO HEkol S o7

schizandrin, schizandrin C, deoxyschizandrin S0] PGF2x,
CaCl®} NEZ ZEESH 719 i &R WiEs #HlAl7]aL
ginea pig®] fiHH /(T BT NS EREME RES 1EMAl
70 MES HRAI e 853 —BIIL 8 4 Jrh BKEF
ol 019} Z2 WEES BIEOE (LMEXRO BERNSE dEl &
AE & oot YZnH, GOF Uil FE R Ll '
Be ENA BRE L& B2 Ak U dolzt MZEr).

a4 £

EHEFO BA EmRE Mol it #rEE Bl o
e ZEE, IkFE BAf BIKEES 8@MAZIL, Propranolol
HIEET AkFY B KRR £5S e HRg +
ATt Atropine FIEEE HHETO BA MOKEN S AES
= EEs 4 QIQon, L-NNA aiREE EWTY B
s MmiGgEo) H&S e BEE & gIlQL, Methylene blue
HIEHEE AWRTY B MR AEc BSOS BRE &
AT 18] 1 Indomethacin BIEHET HHRFO B BNKE
ol HET BE BEY & YUL HHTFE MBS THERARK
C}. Propranclol BUEHETE KT METRO HET 8Mtc
fEet 4 AL, Atropine FIEEHE HIEFO MBE TR GF
o M B 4 Ien, L-NNA AIEHE R Mg
Theol HE3 8MLE BEE & URUct. Methylene blue FEHE
B HKRFY MmMEFR HES B/E BERE & AUL
Indomethacin BTEME AT METR &S Ble &
=g 5 T

PES ®REe HEFO MMRme Mol it ERS
guanylyl cyclaseS] ¥E¥ I} ARG 202 BREH:

w2
B @ 2yt 21 Al 9aia AAHRS.
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