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A Comparative Study of action Mechanism on the Cerebral
Hemodynamics by Cheonghunhwadam-tang and
Cheonghunhwadam-tang adding Gastrodiae Rhizoma in Rats

Hyun Woo Jeong®, Geum Soo Lee, Gi Ho Yang

Department of pathology, College of Oriental Medicine, Dongshin University

Cheonghunhwadam-tang(CHT) have been used in oriental medicine for many centuries as a therapeutic agent of
vertigo by wind, fire and phlegm. CHTGR was CHT adding Gastrodae Rhizoma. The effects of CHTGR on the regional
cerebral blood flow(fCBF) and mean arterial blood pressure(MABP) is not known. A comparative Study of
action-mechanism of CHT and CHTGR on the cerebral hemodynamics is not known too. Therefore, purpose of this
Study was to investigate effects of CHT and CHTGR on the rCBF and MABP, compare action-mechanism of CHT and
CHTGR on the rCBF and MABP. The changes of f*CBF and BP was determinated by Laser-Doppler Flowmetry(LDF).

The results were as follows ;

CHT extract was increased rCBF in a dose-dependent, but was not changed MABP

compared with CHT non-treated group. CHTGR extract was decreased rCBF and MABP compared with CHTGR
non-treated group in a dose-dependent. Action of CHT is not related with adrenergic B -receptor, cyclooxygenase and
guanylate cyclase, but action of CHTGR is related with guanylate cyclase.
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ol HAEue] AF S BMIULEN HEFEE 7RI
Tkl Harsjo] Itk olo) ARk BRKED 7| el w
& mRRBIMERAE0] n)A)s HERYE gt A2 Bt
BERCRES BRUERY XNE wgdld Saxddiad W
Bogeol vlXle aiE HludEsha, olo tid 2&718e
POIH IR WZE  BFEA
prostaglandin®] 44 &40l

indomethacin Z12]3 3’5 -cyclic guanosine monophosphate®]
AHFAQ! guanylate cyclase®] ¢IA|F| methylene blue”E H
AMASH & 429 A FEE Folclo] HESHE F4HERY W

EB4okEQ]  propranolol,
cyclooxygenase®]  A3&A)

Fogue BT U AT 2AE JWldl Hiskes Hiolot.
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1. S2 % o)

SE2 AF 300gUi9le] 84 Sprague-DawleyA EFE &
28s A 2R ARF0A DAL (RYFASAL
Korea)9l E€ £206] 306104 25 ol A ol &
A1 & ARBSIATE Afo] ALSS el SAtiEkal B4
oA TRkl AIBSIRT) MRLKERS THUES ®
gl Folon, 1 TH%E W 7tE By Yo
g¥e tey 2t

Table 1. Priscripion of Cheonghunhwadam-tang(CHT) and CHT
adding Gastrodiae Rhizoma(CHTGR).

BN £ B % HR(Q)
R & CITRI PERICARPIUM 3750

+ g5y PINELLIAE RHIZOMA 3750
8% PORIA 3750

R ® |  AURANTI IMMATURUS FRUCTUS 262

, T

o & | ATRACTYLODS MACROCEPHALAE 265

s = CNIDIl RHIZOMA 1875
g % % SCUTELLARIAE RADIX 1875
£ B ANGELICAE DAHURICAE RADIX 1875
£ % NOTOPTERYGI RHIZOMA 1875
B XS GINSENG RADIX 1675
W 2 ARISAEMATIS RHIZOMA 1875

B A LEDEBOURIELLAE RADIX 1875

@ = ASARI HERBA CUM RADICE 1125

% = COPTIDIS RHIZOMA 1,125

# % GLYCYRRHIZAE RADIX 1.125

E ZINGIBERIS RHIZOMA RECENS 375
L 3675
% X R GASTRODIAE RHIZOMA 3750

2. gAY =

CHT 28 B2K73.5g)3} CHTGR 28 22181.0g)= 217} 3,000
n¢ X ECiATo] EF/F 4 1,5000eet A ol 12087 7igsh
o AEAS OAAE g 5 5000pm O 2 3027 AR
Z]7}(VS 6000CFN, vision, Korea)2 41Eg)gt % rotary
vacuum evaporator(EYELA, Japan)ol] @0} ZRI=&E3ld 55
Hg/ml)s TEJUCL

3. Faxesy 587

SE& stereotactic framed]] LHAI7) 1 BEME ulgl £
€ 2ol FHEE B0 F bregmad) 4~6m 54, -2~1
mn H}oll 21F 5~6m] craniotomyE A|ASHACE ol 1
9 FHE Huoigt oA A FulY 288 YABIER sisict
Laser doppler flowmetry(LDF, Transonic Instrument, US.A)&
needle probe(Zlg 0.8m)E thxl(FHH)=A EHol $Zlo] =
L& stereotactic micromanipulatorg ARRSIS] kubEmol] &
HagA 2FAIRTE 2841 S0 HFAIRl & UE protocol
ol wigl CHT ¥ CHTGRZ =T2(0.01mg/kg~10.0mg/ke) 2 F
oj5PHA] HEEE 4% 8 FE(regional cerebral blood flow,
rCBF)E 3087t £F3IArh

4 BOEY 587

E2& urethane(750mg/ ke, ip) o2 TIHAI7] & AL 3
7~38TE A& & UL E heat pad®ol] Y2 LHAIZCE
B8 (mean arterial blood pressure, MABP) HE2 EE9)
THEISToll Ml¥ polyethylene tubeol] ¢1Z¥F pressure transducer
(Grass, US.A)E &3H MacLabi} Macintosh computer2 -4
B data acquisition systemol] CHT W CHTGRE =% 2 (0.01mg/
kg~10.0mg/ke) 2 FH5FHA 3027 HESINCH

5. ZHE71- .
CHT % CHTGRo] rCBF2} MABPol} 0|X|& 227178 ¢
ot 7] Atk BTIE B8 BetEQ! propranolol(3mg/
kg, i.v., PPN), prostaglandin®] 84 § 401 cyclooxygenase®] &}
AA  indomethacin(3mg/kg, iv., IDN) g8l 3 5-cyclic
guanosine monophosphate(cGMP)Q] 41 F 401 guanylate
cyclase®] HAA methylene blue(10mg/kg, i.v., MTB)27)E A
Ao & 249 AlRE sTE(0.01~100ng/kg)2 T3 THS
HERE XEFYsHrCBF, MABP)S 3027 BESIGTH

6. EARE®
E7}X2)= Student’s paired and/or unpaired t-testol] 2|5}
¥ om, p-valuez} 0.050]13101 A a7 FOEE QA FsIKCh

2947

1. BREE ¥ BRICRENRR7 ZAEYEE nx)s
!

CHT % CHTGRO] rCBFol| ulx|&= §3E Hlash) {1k
=52(0.01mg/ ke, 0.1mg/ke, 1.0mg/ ke, 10.0mg/ ke) 2 AW =
3 tHe WEEE CBFE BA A3 then BUTHFig. 1).
CHTE Zoi8IAl @2 HAE29 rCBFE 100.00+:0.05(%) 2 &
5I%E o, CHTE 5LHZE FoglogZ4 WERE rCBF=
71z} 90.98£0.08(%), 99.75+0.06(%), 104.39+0.05(%), 114.86+
007(%)2 Askolve FHAIRD Z4AEAoU FAsEr)
£7/84E rCBF7} 715t 818, CHTGRE S0i6HA) &2

fob
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JAESE2] 1CBFE 10000£0.03(%)E $HIsIRE ul, CHIGRE
sTHE Bogoza HESR: rCBFE 22 91.7310.04(%),
88.60£0.11(%), 7839 0.13(%), 70.54+0.12(%)E HalHrt §
oAxko] AEH ZasE d8e vehicrk J2iu CHIGR
100mg/ ke @ SOBIRE WE FAH(P<0.050] ASEUCH

40 ¢ i CHT = CHTGR
(¥
8 120 ¢
2
-
o)
o 100
fe
o
o
5 80
" .
&0
¢ ¢4 0.1 3 19

(mgrkg)

Fig. 1. Effects of CHT and CHTGR on the rCBF by injected
doseage in rats. CHT : Cheonghunhwadam-ang exiract, CHIGR
Cheonghunhwadam-tang adding Gastrodize Rhizoma extiact, 0+ CHT and CHTGR
non-injected group for 30 min, 001 : CHT and CHTGR 001ee/keflv) injected
group for 30 min, 0.1 3 CHT and CHTGR 0.1ms/ke(iv.) injected group for 30 min,
1: CHT and CHTGR 1.0ms/keliv) ingected group for 30 min, 10 CHT and CHTGR
10.0ng/ keliv) inected group for 30 min, 1CBF ; regional cerebral blood flow. ™ »
Statistically significance compared with O groupt™ . PX005).

2. LA S 2 BIMUREMERL BdEell vidle &3

CHT % CHTGRo| MABPo} ulil= &8 nlmsly] 21d}
of BT 001ng/ ke, 0.1mg/ks 1.0mg/ke, 10.0mg/kg)E S
2oi3l T2 WESE MABPE BHESH 23 tigd 2UArHFig
2). CHTE Eoi8lx %2 HASE9 MABPE 100.00+0.07(%)
Z RIS u, CHIE sLEE SoEoRy usdHe
MABP: 737} 96.91£0.08(%), 97.42:0.11(%), 97.6410.09(%),
9816 +0.08(%)E HUAIY FAGH ZHE JEhERICE o,
CHIGRS B0i5lx 82 HAHEES MABPS 100.00+0.11(%)
Z BIsKEES o, CHIGRE ETEE Sogo N HESE
MABP: 2b2h 98.56+0.09(%), 96.91+0.06(%), 96.82+003(%),
94470.06(%) 2 HHAIRTE FoEto JEN gass 88
& VERIRITE

e = CHT ~M=~CHTGR

05

o

%, Change of MABP
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Fig. 2. Effects of CHT and CHTGR on the MABP by injected
doseage in rats. MABP ; mean arterial blood pressure. Other legends are the
same as Fig 1.

3. ER{vEkBol S4XYRE ¥WEd vAle AEUIE

CHT B0l HES rCBFY Z&71HE 8elskiA} PPN
ne/ kg, 1.v.), IDN(ng/ke, iv.) &)1 MTB(10ng/ks, iv)E AR
X8 & CHTE sLER duh) 548 tlg HEs s «BFE
BEBIB¥CHFg. 3). CHT 548 HER 1CBFE 2L SR §
T, 259 A ¥ AAHE FolBK SRS W) [CBFE
100.00(%) 82 B4IBIEE m, PPNE BAXS & CHTE Sl
[CBF: EGisRo] 9§ 10171+007(%), 11539£0.17(%),
122.324029(%), 12495+ 0.21(%) 2 NEZRE} Z7HEUL, IDN
2 HAX & CHTE Foiside Wl CBFT SalEiol 9
E& 77 101.94+010(%), 11347£0.09(%), 136.27£015(%),
136.56 £ 010(%)2 tixErt £715 e, 53] askaie
SO P<005)0] QUHEINICH T3 MTBS AT & CHIS
Bt rCBFE. Bolg ol S1E6 b2t 111.8520.03(%), 130.15
£0.06(%), 13742£0.05(%), 15047 +004(%)8 ThEZHTE Z7}
3L, CHT 0.1mg/keitt 1.0mg/ke g SO E Wi Tl
ulsl 242 S98(P<0.05, P<001)0} IEFHAUCH

168 e CONT el PPN wnlbe 10N oien HTB

%, Change of rCBF

1

CHT (mo/kg)

Fig. 3. Effects of pretreatment with PPN, IDN and MTB on the
CHT-induced rCBF by injected doseage in rats. PPN : propranclol(3ee/
ke, iv), IDN : indomethacini3me/ ke, 1v.), MTB : methylene blue(3ne/ ke, Lv.), CONT
: CHT injected group, 0 Alter PPN, IDN and MTB yeated, CHT non-treated group
for 30 min, 001 . After PPN, IDN and MTB treated, CHY 001ee/keliv} injected
group for 30 min, 0.1 After PPN, {ON and MTB usated, CHT 0.1ee/keliv) injected
group for 30 min, 1 After PPN, IDN and MTB treated, CHT 10me/ke(liv) injected
group for 30 min, 10 : After PPN, DN and MTB teated, CHT 100me/keliv
injected group for 30 min. Other legends are the same as Fg. 1. ' - Statistically
significance compared with Controt group(+ : P(0O5, + + & P00

4. BRIER] BHEY HE nAlE 8™

CHT R Z HEE MABPY] ZE71H & 8QIGHIA} PPN,
IDN J21 MTBE HAX$ £ CHTE sTHE Ju 5o
3 LI UETE MABPE #EBIickFig 4). CHT BHZ U
Ebt MABP MES tAFC R §lil, 5 Achd 2 o)
2 23K QUS WOl MABPE 100.00(%)E 45192 ),
PPNE HAMX|S & CHTE F0i¢l MABPE Soisko] 9&3
101.17£0.08(%), 110.99=0.08(%), 113.90+0.03(%), 119.26+0.03
(%)2 YEFEC 2715911, IDNE B8R 8 £ CHTE 5o
BN Tl MABPE 217} 96.21 0.05(%), 98.29+0.03(%), 99.87
+0.02(%), 100.69£003(%) 2 HETHrH 7RI & &4
S} {ARB HES LIEhARICT E8 MTBE HRAAE & CHIE
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BES -0l

S0i3 MABP HIES SolsTol A& 242} 99.63006(%),
103.58 £0.05(%), 109.81£0.05(%), 11189 0.03(%)Z tEZHC}
E71EACH

= (ONT ~li PPN == [N e~ W18

%, Change of MABP

121 1 ©

CHT (mg/kg)

Fig. 4. Effects of pretreatment with PPN, IDN and MTB on the
CHT-induced MABP by injected doseage in rats. Gther legends are the
same as Fig. 1, 2 3.

5. WRURBIRE S4o-EEFY WEd niAls 28711

CHIGR Folg ¥8¥ CBFY z8718g &olstaxt
PPN, IDN Z12}3 MTBE MAX|% & CHIGRS BLHE 3
W Foigl oie $EElE 1CBFE BEBIRTHFg. 5).

@ OINT =B PN e [ DN == MTB

-

£ M

%, Change of rCBF

83 1 0

CHTGR (my/kg)

Fig. 5. Effects of pretreatment with PPN, IDN and MTB on the
CHTGR-induced rCBF by injected doseage in rats. CONT : CHTGR
injected group, 0 : Alter PPN, IDN and M1B treated, CHTGR non-treated group for
30 min, 001 : After PPN, IDN and MTB treated, CHIGR 001rg/kefiv) injected
groug for 30 min, 0.1 Alter PPN, IDN and MTB treated, CHTGR 0 1ag/keliv)
wjected group for 30 min, 1. Alter PPN, IDN and MTB treated, CHTGR 10w/ ke
{iv.} injected gioup for 30 min, 10 Afler PPN, IDN and MTB treated, CHTGR 100
og/kgliv} injected group for 30 min. Other legends are the same as Fig. 1, 3.
' Suatistcally significance compared with Control groupl{+ 3 PC0.05).

CHTGR B2 HES r(BFE WX T O R 31, 259 A
9 AHHE FoIok S WOl rCBFE 100.00(%)E 845}
wg o, PPNG IAMAE F CHIGRE 508 rCBF: 42}
82.94+0.10(%), 86.69+0.07(%), 87.31£0.09(%), 88.19+0.08(%)2
HAZROE PAHRAN Foskd &8 FEUL
DNg HAA] 8 & CHIGRE T8l € w9 rCBFE Fois
col Q& zizb 11388£0.11%), 14L77£0.14(%), 15405+
12(%), 15473:0.14(%)E UIRFHCo) F7EeH, £3)

ATGR 0.1mg/ ke, 1.0mg/ ke, 1000/ ke2 SIS wl 242t o

oy
LY

= Q7S

Zzo] Hlal FH(P<0.05)0] QIFERAUC) £E MTBE THX|
¢t & CHIGRE Boisl rCBFL ool 2&Ed 22} 11078
£0.11(%), 128.01£0.13(%), 136.1220.14(%), 15265+0.11(%)8
txTBCE #7150, CHTGR 100ng/ ke e S80S o o
FTol] 1is] 7o (P<0.05)0] AFHUCE

6. BRUKENRE 08 A8 vl 28714

CHTGR RO WEE MABPY ZE71HEg BRIstnx}
PPN, IDN 712]3 MTBE HAX|S & CHIGRS Shez ®
W) Fojgl g HESE MABPE BEBIRICHFg. 6).
CHIGR R0i2 HEH MABPE tiZFSF 6k1, 24&9 Rt
A Y AHAE SoistA UKkE Ui MABPE 100.00(%)E &
2819 E wl, PPN AARE & CHTGRE 50{$t MABP:= B
o9 &S 10038:+£008(%), 100.91+0.07(%), 9899+
0.05(%), 95.7710.06(%)E TAEUL, IDNg THAG =
CHTGRE B80S WS MABPE ZH2} 92.27+0.06(%), 95.60
+0.06(%), 95.75+0.05(%), 95.15003(%)8 UIXFHCH= 24
HRAN STAEHOR F71HUc). B8 MTBE HARS &
CHTGRE 50i8t MABP HEE RolisTol Q&6 242} 105.01
+0.06(%), 111.81+0.06(%), 116.82+0.06(%), 127.59+0.04(%)3
WAZHCE E719.2, CHIGR 100ms/ke2 S8R S w=
thaTol dish e (P<0.0501 AEFACE

k) ol ONT =l PEN == | DN = MTB e
p.od
%
£
- 110
o]
g
g ™
&
. ow
b
k1]
¢ o4 [IR] 1 10
CHIGR (mg/kg)

Fig. 6. Effects of pretreatment with PPN, IDN and MTB on the
CHTGR-induced MABP by injected doseage in rats. Other legends are
the same as Fig. 1, 2. 5 -+ : Statistically significance compared with Control
gioup{+ . P{005)
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BEREs W ERMOCRB AR S8 BNST/ 10! fEREMol i) bl md T

UERKE= ZE0E diold &6l 8 4 At ™. &9
ol thdl AlolglolMe BERMEAE, AUdENTEE, S4Y
EYHEE W SE8] SOF Q3 UAY n|ZAEH FI7)
ANEWAL dibd HolEs D AN, HIEY, AMEE,
NAAAN, A5H & 1211 AT E08 UehlE=E &1
A Agzgos sl A, $, P& A01g E9)8}
olME THRRY, - TEREKH, Vol “BREK BBRR, O
agE, Yol “EEARRE - BRZEK, THRE) Yol “ Ll
olz} sl mot g ARE oh, T2 FEol A, %0 B2
#oll gl BP= Emxoll s, B e R nE 8% S
ol 93l BHIRTIIN L, ol% HPT 2 ¥EY 018 247
o |ORE EF/oI e dES RMARE ol HEo &
2 A - K- Kol ddl YHRCBICE He W2 ZEEe 8
W50l AR F, /400 TTH B U802H Al 7I5E
SR Wt M E ZZEE R0 Zollrt W 44aE
B3} g TTgo] BESIA Elo] AFA £48 Tt 57
S&7 UERITH Y. HEFE 2y HAHOE 700~840n7}
321, ol HBAFYol BlEishl MGl vhlzsct 1
& HAFAUES Yol YepsholA e HEw o] titds) ol F
Z BAsuek@dol viEskl, HeEEge gHo My, &
&9 Folofl HlEs HEBRZHY 450l ghlEsct 18
7] ol HEHo e FE Mo MHo)| & e u
SO Eo E AE0 uiET 5y, g, 3829 1
AL, MH 3} £H, AFE4A1Z 9 €4 W renin, angiotensin
€ 23S 245 hormoned}t YA Weld EHEZH Soll sl
=Y. a2)5ld dolo] sl BAUMEE 8X5W)
Al HEHS SEE 1, ol AE5HH HIE HEHS £
SsAEC. 3, gaSgel Bk QIAKE o] AR
1 BoM: grdsiel ddumMEds |ElEls
Prostaglandin, Endothelium-derived relaxing factor(EDRF) %
WZRIBA B48A Bol UL, SEx7A YedZl EDRFEE
nitric oxide(NO) 0| JYci™. NOE L-arginined] NO-
synthase(NOS)7} 2+:&3ld MME e, I 5 I E 2
¥ EolA] Ro] wHEE constitutive NOS(ENOS) M= 9|9
dAzh) Z1835M] guanylate cyclase®] 84318 78] 4 ThA
cGMPRIZ E7HIA 24 EJI] Waldxu g4z 2

o

Q
o

ko oz

A 2 218 AHAITINTY, GMPPE EBE o1g7)E A}
£ 511, methylene blue™= 0|28} (NOSS} BHE GMPY)

A

=

HAANQ] guanylate cyclaseE AHA|BICL $13, Prostaglandin
2 renin-angiotensinAlol| Z&0le GEE SHOIHAE T A
U8 E Hyohsrl, ol2%} prostaglandin®] 448 540
ZIA

s

cyclooxygenaseE AR|Gh= CHEO| indomethacin®o|c},
4 489 BEE gae FHATE SAlo 429
2 BRIP4, ol=digRld  BEAl B
propranolol”2 THEWO] PR UUEYS A4
U4 slAAT = AEE 517 whidol Agdot BEW, HA
dlgtol) ARSEIL). 2|2, HEeEQ sty 9sto] Wty A
Eoll i o] ZUHE T U @07 mRol EsloiA]

M

=

=}
P
=

L2 4 K

F=0)

23

oy g 2

ol

T BREIE 0]83) KA @7} gulks) IEET Utk &
8l £ WmRLEBol HEFAs nlXEs ENE duE 2
I} ERURES KA Ay &Sl HE{HE 7N
330, 3 Rk R R KIS uiehst Zodol T i
RURBETE O FLUA HEFEHE E7KRIA B - K- KRS
2 QI3 e X Esh=t KA RolEt s, B2 &
BREO #MIFE JWBIRE 4 2TAFE B+EAL
cyclooxygenase®} THElo] HmEREINNHRARS SsECl
HutEmo XNAS SHAUCEN HEFHE F7RIFTIT
BA8IFCE. ol AAR= mR{kBE 7n|okEel W it
REMEAEC] HERAS nlXle §37t AE 2ol BRI
RE(CHT)Z} Emt&Bol XS gl CHTGR)SI rCBF &
MABPoj| t|Xl= §3E HITHESHL, olo] ths 87|11 E &
#HE7] A5l EaEge] Bk QARES AAIAel PPN,
IDN 72]i MTBE FAAISH & 21219 AR E Fojdle] HE
+ rCBF W MABPE #&51ic) CHTE M=% §aA] rCBF
£ A Zdarjziout Bdstrt E71E4E CBFE 5
7B X CHTGRE F0i31 S 4 2oll& rCBF7} £ 5ol
& 2618 Zase FEeE UENYEE ol AS7A
CHToll #8% - X, #/FE igsidE mo= €e] CHTY X
e aiEelH 26led CHTSNE ZHiel 38 UEhle A
S8 4zHnh 12isle oA MEYECR HERT 35
=lo] g, @R §0) LEhte B4 So 883 t1€ a7}
S A0F 71HCt 13, MABPOJA = CHTSEG 2 AR
Chz ot ZHAERoU Bosho & &ride 488 Ul
EhHRL T, CHTGRS Edxsiol 9&s HARIETH Akl
0 & UEeh) CHIGRZ e siZAI7|HAM HEFES 44
A7l A2E QA% o|gdo] MR ¢RI 558 vElE
CHTQ} CHTGRY 2&71Hg ERIGILAL PPNE HARIgH &
3} CHTE &7 rCBF= B2 £$7t%%lal, CHTGRE 24
HAE CBFE Askold tE Zamcht LsTode
CHTGRE ZAFIRW rCBFHCE A7t E71e Zerg UER
ATt EBH IDNS A A3 21t CHTZ E7HEUE rCBFE &
YQYEIA t1S E71ERX AL, CHTGRZ ZAHAUE rCBF= {2
HUA Rl A& Fri=Rch MTBE AAXIGKIE W
T CHTZ &7HEAW rCBF= JFAMUA dE E7i=%ld,
CHTGRE ZIAHJH rCBFE {RAHUA FozTol &3
E7FEAct. 019 22 Fik= CHT R 2 HESE rCBFY 7|1H
2 BZRIE B4EA|, cyclooxygenase % guanylate cyclase®}
Fa5HA AHESle AR M4E I, CHIGR BoE HE
rCBFQ] 22714 & cyclooxygenase & guanylate cyclaseS}
HE AL B, ol CHTo #ifFE wigsdiig wol 7
AAT gk JalolA ciEyAe] A8 kg9l 7o)z} duoh}
SQ38HE thAl $HH W5k dlFe Z2UETE H4RC). ¢
¥, MABPY] HE7IRE ERISILAL PPNE AXX|$ Ax
CHT Bol g HEHUE MABPE 2ol5kol J&EH HE 571
FA1, CHTGRZ ZAEIRE MABPE FosTol &6 7
aFE 2eE BRI T CHTGR £0jA] LIERDE MABPS
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HEHCH: &7I5ct E6F IDNE JAASIE o, CHTE
202 HEEHUE MABPE A5kAl CHT RHAHL LS 7
AFICY BoEsTol AEHN 1=, CHIGRE ZAAE A
MABPE Boskol &S &7iEE Fge UepiART
CHTGR EoiA] HEHJH MABPRrC} ZA=Edct vl
MTBE HXZX|8t 23} CHT £02 HEEUE MABPE Fois
Toll AES 1S 7=, CHTGRZ ZAFAE MABPE
Foskol A& FYHUA BrlEE FEE UERAT. o]
o HUEE EoliAl 2 uf CHTE Qs Uehd MABPY
87118 rCBFY} ZE7|1Fi Zol uzilE  A4EA,
cyclooxygenase & guanylate cyclase®} 25 A &6H= A2
Z 4251, CHTGR FoZ HEE MABPY #Ag7i1d2
guanylate cyclase®} HHEE ROE HZIECh oy Lol
CHT W CHTGR £412 HEE rCBFY} MABPY] 2}271H & 1]
AFF A} CHTY 27182 mzild  A+8A,
cyclooxygenase I guanylate cyclase®} FH5}AH AH86lo] rCBF
& Z71xj3i1, CHTGRE guanylate cyclase®} A18351] MABP
9} rCBFE ZAAF1E AL FE LIEITE ol guanylate cyclase
7t @3 BER171H rCBF7t E7H1E ALE 7= A3
= ARig Z3lE CHTIGRol & tIE AMg71™d| 93l ole} Z
e Ayt vehd Rolgt 42iwo] ool tist @77t o2 %
A< Rgz=lojof & ACE YL

4 &

&8 FASHCBF, MABP)ol| PIR| = BR{LRED BHRILK
ERmS S35 vlaEstal, ojol i A871HE el
215k propranolol, indomethacin 712} 1 methylene blueg A
AR F 21219 A58 sEEE ROl HMEsE CBF W
MABPE #E} 23t 22 Z&& ¢t CHT:= &
BL7t S7HE4$E MABPOl= HLE FX) XY rICBFE &
7H1Z3 1, CHIGRE £oskol &S] MABP ¥ 1CBFE 24
Azt ol¢} CHTY &= azild A+8H,
cyclooxygenase & guanylate cyclase@i= F351A 2E5K3 1L,
CHTGRY] i guanylate cyclaseQ} #AEo] ZHESIHC)
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