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(1. 7P EHAFEPH¥R, 728 B 650500; 2. zHAWAAHEAAARELLRE, =8 B 650500
RE:BH R RREH (TPCE) 5 &K KA R LB MR a9 AT IRAF A T3 #& K R B R R RS Bk 8 2R, 04 3 47 £ 72 208
& (PSS) KRB ERg % (PE) A= W5 LI & (NE) Tk 4 , KB R AL E A TPGE(0. 1 ~2.0 mg/ mL), 5 IR FAF KA R, 5 A 5%
A B &A% P A [ A A AK Aot BB T 85 (L - NAME) (%1% % ¥ (Indo) 19 7 2 B A B % 2R K" 38 18 PRI A1 [ 4 — RARWLPE (4 - AP) |
51 AW (Gl (29 T (TEA) (AL (BaCla) 195 3 2 A 8 o 3 3R, SFUL AT R AR o ) B LSS TPGE #F K* - PSS TUM 4 89 £ A% F
BIALG T ETRGE T FEMNA YR LR 0.1,0.5,1.0,1.5,2.0mg/ mL # & T ,TPGE T A s K & B K H £ B E %k
(P>0.05),1.0,1.5,2. 0 mg/ mL # =& F ,TPGE 3 K* — PSS FUM 4 49 = % A Z F= 1.5,2. 0 mg/ mL 7 = F,TPGE #f K* — PSS ik
4509 K N E B IR A B EATIRAEA (P <0.05);0.5,1.0,1.5,2. 0 mg/ mL # & F ,TPGE %t PE Tk 45 69 78 M & Fm & 1 B 2 5 2R
MA B EAKRAERN(P<0.05);1.5,2.0 mg/ mL # & F ,TPGE F NE FK %89 RN L fe 2 N L o F IR H F E4FKRER (P <
0.05).L - NAME .Indo & 4 — AP ¥4 2 & 374 1.0,1.5,2. 0 mg/ mL TPGE # §#J 28 477K (P < 0. 05),Gli . TEA & BaCl,¥) & % % 37
4 1.5,2.0 mg/ mL TPGE # 349 50 % 477K (P < 0. 05) ;,TPGE FRAL # 3} K* — PSS i F 49 L A8 T B IUK 4 Ao 45 & 235 F 00T 2 %
HREFEH (P >0.05) .41 TPCE AA M EARBE(—RACR - Ttk B3 R IMACEE - SRAFER B3 / 791 3R il 55 ) Ao 3F 1 IR
AP (K B3 ) o S E o B AT TRAE A, i 34T 7K B AR KR & B3 bR, LB 21 R 45 ST 1
KR R AR ET W RS IR AT IR W R R R AT B Tl
Vasodilatation Effect of Total Phenols from Gastrodia Elata on Isolated Rat Mesenteric Artery Rings
Zhuo Liumeng',Zhao Qian’?,Xia Shuangli’,Song Bo',Dai Rong'*
(1. College of Traditional Chinese Medicine,Yunnan University of Chinese Medicine ,Kunming ,Yunnan 650500,China; 2. Yunnan Key Laboratory of
Southern Medicinal Resources Sustainable Utilization ,Kunming , Yunnan 650500, China)
Abstract: Objective To investigate the vasodilatation effect of total phenols from Gastrodia elata (TPGE) on isolated rat
mesenteric artery rings. Methods Rat isolated mesenteric artery rings were prepared and pre — contracted with K * - physiological
salt solution (PSS), phenylephrine (PE) and norepinephrine (NE). TPGE at cumulative concentrations (0.1 — 2.0 mg / mL) was
added and the vasodilatation effect was observed. Endothelial pathway blockers [N — nitro — L — arginine methyl ester (L —
NAME) and indomethacin (Indo) ] were used to incubate endothelium — intact rings,and K* channel blockers (4 - aminopyridine
(4 - AP) , glibenclamide (Gli) , tetraethylammonium (TEA) and barium chloride (BaClz)] were used to incubate endothelium -
denuded rings, and the vasodilatation effects were observed. Meanwhile, the effects of TPGE on K* - PSS pre - contracted
bronchial smooth muscle and oxytocin pre — contracted uterine smooth muscle were also observed. Results At doses of 0.1,0.5,1.0,
1.5 and 2.0 mg / mL,TPGE showed no significant effect on the tension of vascular rings under basal condition (P > 0.05). At
doses of 1.0,1.5 and 2.0 mg / mL,TPGE significantly relaxed endothelium — intact rings pre — contracted with K* - PSS,and at
1.5 and 2.0 mg / mL,it significantly relaxed endothelium — denuded rings pre — contracted with K* — PSS (P < 0.05). At
doses of 0.5,1.0,1.5 and 2.0 mg / mL,TPGE significantly relaxed both endothelium - intact and endothelium - denuded rings
pre — contracted with PE (P < 0.05). At doses of 1.5 and 2.0 mg / mL,TPGE significantly relaxed both endothelium — intact
and endothelium - denuded rings pre — contracted with NE (P < 0.05). L — NAME, Indo and 4 — AP significantly inhibited
TPGE - induced vasodilatation at 1.0,1.5 and 2.0 mg / mL (P < 0.05),while Gli,TEA and BaCl, significantly inhibited TPGE -
induced vasodilatation at 1.5 and 2.0 mg / mL (P < 0.05). TPGE pretreatment showed no significant effect on K* — PSS — induced
bronchial smooth muscle contraction or oxytocin — induced uterine contraction (P > 0.035). Conclusion TPGE exhibits dual
vasodilatation effects via both endothelium — dependent (nitric oxide — soluble guanylate cyclase — cyclic guanosine monophosphate /
prostacyclin pathway) and endothelium — independent (K* channel pathway) mechanisms,significantly relaxing isolated rat mesenteric
artery rings with tissue specificity.

Key words:total phenols from Gastrodia elata;mesenteric artery;vasodilatation;endothelial pathway;K * channel
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LA PN B ) R A2 o ML 9 0 e A 5 e ) o
T BT NI o P ANE = W A IR G 3B L O R
VA B2 44 R e ) 5 PR -0l | T 4 R 3 2 R
IS RS A, DT 75 A I 767 S WAC 408 B it /N 85 o
RAE , B A RBUNE N L DI RERERS , 3502 2 &5 i
B ks A R A S0 LA RS 1 R AR B BRI, AR B
PR I 1 F 0 R AR 250 R B TG O IS e i $2 2 T
T AL AT 5T & B, KRR KRR L (TPGE )
) B PR RIR R XS B 3,4 - 53
7 F 4 B ik K BN 32 B Ik g L -0 T il
FRE I KRR 14 10045 7 5 500 e H 22 B i P B 40 P IR A
S, Nk — 2 B HG TPGE X 28 B 1L 45 (9 7 I AL
ABEFEH 5T TPGE X Z Rl 4 7 W46 1 % SD K
B 2R J5E 2 JUK B ) 5 5K RN, FE 4 98 JLAH SCHIL I , [ s
HE B 6 S A i UR 5 LR s2 ), DL
JE g RS BIGE IR
1 #Mel57E%®
1.1 XERE55HY

LA : 620M BUfHIM A 7K S11E SRAL (PFEE DMT AR 5
SZ61 BUAS AR i i35% ( H AR Olympus 22 F]) ;HW — 2008
AU A B (AR 28 R 22 F]) s SHB — AV /K
Z B2 38 ORI IBR T80 7)) ; Cubis T MCA B4
RV (FEZFIIRLAANER A 7 K5 0. 1 mg) s PowerLab
W55 R AL GRITHF)E. ADInstrument A 7)) o

K2y K LR (PE, it 5 4 BCBCT7241V) , &4k
T AEHR (Ach, 41t 5y BCBCO786V ) , Ze iE Al A% & 2
F g (L — NAME, #t5>5 BCBD8942V ) , 15[ 35 (Indo,
fit 5 S BCBC6853V) , VU Z B (TEA, Hit 5 iy WX-
BB1042) , %57 3 (4t 5 WXBC8645V) , #4y [ 5 [
Sigma /A ] 34 — ZFEMEIE (4 — AP, L5 4 C10932820) ,
AL (BaCl,, It 5 C1197649) , ¥y B | i 4 ve bk
A AR B A R R A8 5UA IR (Gli, Jb st & 3 E F}
AR A, #5 8 718c021) ; A AL B (KCL, #t 5 K
120525) , S AL & (NaCl, 4t 5 & 20190711) , 54 fk £5
(CaCl,, #it5 4 120615) , Bz — A 8 (KH,PO,, fit5
20190722) , L 7K B R B (MgSO0,-7H,0, #it 5 A
120816) , B iR 44 (NaHCO,, 41t 5 Ky 120423) , ¥ [
KBRS 105002 A 5 78 %5 B% (Glucose , 32 [E MP Bio-
medicals 23 7] , It 5 A R27544A) ; £ — f N 2 R
(EDTA, 1 [# Boehringer Ingelheim 2 #] , it 5 N
BR0964) , 4 B 2 (LB 25 A R AR L #H5H
211002) 5 < IR ME — s (77 50 R T A IRA W] 4t
54 20200407) o KR (77 T = 7 48 W T 4 R BL
INFEIE) 28 25 1 B 25 R VT HE AR S 8 S TE

B W) . SPF 94 SD K R, MEPE 20 H, METE 40 2,

6 ~ 8 JEIA , R T 180 ~ 220 g, ¥ [ BL WA £ Rl K24 5)
Yrrbts o IR T mrE B R 2= s s | R 20 ~
25 °C HMIXHESE (55 £5)% .12 h / 12 h IHIE A | [ ik
BAROK 18 SR 3 d o S5 804 4 1) 35 RN S SRR A
HHEECERNYE ), & TR R R
Zz L E (Z5 : R - 06202003) .
1.2 #RHEl&E

VSR )7 1E 8 AE BRI (PSS, % NaCl 70 mmol / L,
KClI 4.7 mmol / L., NaHCO; 14.9 mmol / L. KH,PO,
1.18 mmol / L, MgSO,-7H,0 1.17 mmol/ L. Glucose
5. 5mmol/L, EDTA 0. 026 mmol/L.CaCl, 1. 6 mmol/L) ;
K* — PSS ( % NaCl 74.7 mmol / L, KCl 60 mmol/ L,
NaHCO514. 9 mmol/ L., KH,PO, 1. 18 mmol/ L, MgSO,-
7H,0 1.17 mmol/ L. Glucose 5.5 mmol/ L., EDTA
0. 026 mmol / L.,CaCl, 1. 6 mmol / L)

TPGE (il #5100 : BUT 1 K FRZ5 44 500 g, WG B FRAE ,
g e 0 11 R o 1 7 7 = s [ AN 26 5]
80% LT, I AA [m] 30 452 B 3 v, 4R At |) 4 0 ok 2, 1,
0.5 h, 338, B IR, WUE RS , RIS 2RI 16. 67%.

R BRS04 o 4« U PR R BRL
i 1 B 209% 15 R0 (LA AR BEER KA BE, R [ Rk , iR
AT MG R, 43 25 /N T AR B R B — e sl ik =2, &
PSS W, 155 5 16 235 0 £ 23, B A o e vl £ 22
RG34 A IS BT A 2. 0 ~ 2.5 mm K A9 A5 B, &
HEFw T, —am o, ) —ima kSRR R i A Y
S5 RERG AETI(T C, FH) HIFEA(95% 0, +
5% CO,, T [a]) &/ T 5 45 min, M [H] 5 15 min B4
LRI - S 0 A PR R S L A, AR 0T PR s 0 B 5K T 38
Wi E 2 3.3 mN P A RS L SERLE 6 X 1072 mol / L
K* [ K+ — PSS A i 45 B , 4G 56 L 36 1 5 T 0 4 15 7
5, LA PSSTSRPEISE , (15K I 5 LK, A 31K .
PA1x 10~ °mol / L PE FUSC 45 Il 45 ¥, W 4i A2 Jo , A
LY E R 1 x 1075 mol / L 1) Ach, ML ET 5K I b/ o &F 5K
> 70%, AN EHE BT IR < 15%, N2 2 KBk

BRI A S A U LA o < SRR R R, T R
T 20% SR H R IR fE T IR | 4 B It B 2
S, B (4°C, T H) BL#UFE A M PSSR, Bl bR
JE RIS A 20 S B K3 ~ 5 mm K S REE IR,
AL E 510 mL T HLHE A PSS AR I HE v, v i
fifer sk S1 /(5 £ 0. 5)mN, &F 15 min B3 1 RIE W, -1
60 min, FH T J5 225256 .

KB EPT U UEME R, TEE0mi 2 d,
JE R S T R E — [ 2. 50 mg / (kg+d),0. 25 mL/ H ]
PLS S A T Sl I 3, 3 5 1 LA RO ) 2 d
S, WIS T 55 20% S5 H 30 BRI , G AT R, 43 15 3 HK
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R B A HLE AR PSSR, DL PSSIF RN &
Y, IR JE Bl 2 2 R BT AL 5~ 2. 0 em K Y
WL2% , Wi 2 2R 4 L5 1% 3 e AR IS  RrEL it (2 %0
R AT B 284816 ) 108 T
30 min, P RILRTHKII N 1.0~ 1.5 g, TSR 2L 5
1.3 MEIER

TPGE Xif At R 25 K B 22 5 5l ok 1 5 ) < BC3s
R N 2 SE B B I B, LA PSS IR TR E 3 W, B IRCF
7 15 min, 7f 0V FRFRE IS , AR RRIRAS T DL SRk B
A TPGE(0. 1 ~2.0 mg/ mL) , i S8 , Mg H )
A FRET 5RAE T 52

TPGE Xt K+ - PSS .PE \NE Fil st 45 K B £ % s Jik
PR < JBCTE P L A o B D g 5 P R ) L A A, LA
PSS ¥ I Pk 3 Uk, AR UREA 15 min, FF AT BR AR E S
SBILAK* = PSS(6 % 1072 mol /L) \PE(1 X 1076 mol / L)
JNE(1 x 1076 mol / L) Bl 45 1l 45 35 , Fi¢ 5K J1 38765
Ji . LR EE A TPGE(0. 1~ 2.0 mg / mL) . LA 5
e T U K IR FIE (T, R 100% , 15 [F) o vk i
TPGE FRECK 1 (T) F 43 b, BRET Ik 3%(%) [ = (T, - T) /
T X 100% ], 57 T HE VR B — RO M4k CF IR, g%
TPGE XA R0 e 2Rk i s FR & F sk .

P 2 i 425 TPGE T 3k I8 4 F A9 52 0 < B¢ 25
Fe A FR, 20 9 LL L = NAME (1 x 1074 mol / L) #1 Indo
(1x 1073 mol / L) F 37 CH#F 15 min J5 , MA PE(1 x
1070 mol / L) TN 4 1L 45 34, ol 46 a5 F )5, LA
e FE 1M A TPGE (0. 1~ 2.0 mg / mL) . 18 &F 5k % If
AL R - AON 2R LR N B iR 1R 7E TPGE &7 5K
PE T4 1 2 VR

K * 38 38 X} TPGE &F 5K i 45 1 FH (14 52 i « B2 N
B I 3, 43 3P4 = AP(1 x 10" * mol / L) .Gli (1 x
10-* mol / L) . TEA (1 x 1073 mol / L) % BaCl, (1 x
10~4 mol / L) F 37 CH¥ & 15 min J5 , i1 A PE (1 x
1076 mol / L) TS 45 1 A7 34, R 46 38 °F- 5 )5, L B
We AN A TPGE (0. 1~ 2.0 mg/ mL) o 8 &F 1k % 5f:
AT R R - N il £k, SR K 3l 18 7 TPGE 47 5K
PE T4 1 F VR

TPGE X} K* — PSS fii e 4 K B S8 V- 1 LY 52
M)« RS (R SRR A BB SR IMA K — PSS I <
BRI AE IR , LA PSS TR e A, Rk TPk
ZEHKFEE LA 2.0 mg/ mL TPGE i &3 10 min,
WA % 1 K+ - PSS, ig sk 5Kk 71, W48 TPGE X K+ -
PSS W4 S ST LK T i

TPGE X 45 ' 28 B 4 R B 5 -1 LR 52 i) < Ji
BIAR T E AR A TE PSS IR W IR E 30 min J5 , IMAZEE
£ (3 mU/ mL) 75 A& o K4 , ic sk 5K 77, DL PSS

52

VeIV, R IR B IR7KFJS L, B 2. 0 mg / mL
TPGE T kb 10 min, FRR DA SF 46 H R, id %5k J1,
WMEL TPGE X468 28 B 4 15 - WLsk 1 145 m .
1.4 SZit=z=43E

oK FH SPSS 25. 0 GE 24504 A, AR R X + 5
Fon, Z A ] LA T BN Z 7 2293 #7 (one — way ANO-
VA) &5 5 2 5 H 8 LSD K 38, 5 25 A S5 I, 2R
Tamhane’s T2 K565 P < 0. 05 W ERH G2 L.
2 #£R
2.1 WEMREXBRFRESNIK(EERNE) BN

50mg/ mL 4% ,0.1,0.5,1.0,1.5,2.0 mg/ mL
FE T, TPGE X R R AT 0 i 28 I 3 Jok il 5 #4 5K 75
W BEFEZMm(P>0.05) JEWFEL

®1 TPGEX i REZEKEIEFHKIER (X 5, mN,n =6)

Tab.1 Vasodilatation effect of TPGE on mesenteric artery rings
(X+s,mN,n = 6)

p(mg/mL) T p(mg/mL) T
0 0.26+0.22 1.0 0.33+0.25
0.1 0.33+0.25 1.5 0.32+0.25
0.5 0.32+0.25 2.0 0.32+0.25

2.2 X K* - PSS Fl4s K R b7 2 B 30 Ak 22 i

50 mg / mL l#,1.0,1.5,2.0 mg/mLﬁU%?,
TPGE Xt K* — PSS FUC 45 (1) 56 B N 52 1 2= FEE 2 Jok i 7
AT BEEF A (P <0.01) ;5 [AF, 1. 5,2. 0 mg/ mL
FIHE R, TPGE XF K+ — PSS FUl 4i i 25 P9 1z i 22 B s fik
I PRI A 0 AP SRAVER (P < 0. 05) PR ILIAE 1,

R %

04 -o- TPGE(5E4E N %)
B 0mg/ mLOEREN L)
~A~ TPGE(ZH %)

¥~ 0mg/mL(EHNE)

25

50 =

754

-1

100 T T T T
0 0.1 0.5 1.0 1.5

E:50 mg / mLIZEAZ)LE,"P < 0.05,”P < 0.01,
P < 0.001;50 mg / mL(3 A ) E,*P < 0.05,
#p < 0.01,"P < 0.00l. B2 B3R,

El1 TPGEX{K* - PSS Tl 4R R i 3h Bk 3R B &7 5K 1 FR
(X£s,n=6)

Note : Compared with 0 mg / mL (endothelium - intact),”P < 0.05,
“P < 0.01,”"P < 0.001;compared with 0 mg / mL (endothelium —
denuded) ,*P < 0.05,"P < 0.01,"P < 0.001 (for Fig. 1-3).
Fig.1 Vasodilatation effect of TPGE on K* — PSS pre — contract-

1 prpce / mgeml

ed mesenteric artery rings (X * s,n = 6)

2.3 Xt PE WU 45 K B A% 2 BE 3h Bk B 32 1

50 mg/ mL H%:,0.5,1.0,1.5,2.0 mg/ mL 5| &
I, TPGE XJ PE T4 Y 56 H N B2 5 2 PN K2 i 22 B8 5l Jik
M4 FRIA B EEF A (P < 0.05) 3 WLIE 2,
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ErikA % FFIRA %
04 o TPGECSEHEMN L) 0 -e- TPGE
-B 0 mg/ mL(5E% M) & 4-AP+TPGE
254 e TPGE(EM) 25 4 Gli + TPGE
¥ 0mg/mL(EHE) i g oo ¥ TEA+TPGE
50 - e 30 SL 04 e BaCl,+TPGE
AA
75
751 g
ook 100 T T T T 1pppcp / mg-mL~!
100 T T T T 1y / mg mL~! o 01 05 10 15 20
0 0.1 0.5 1.0 1.5 2.0

B2 TPGE 3 PE Fl 455 R IESAKROEFKIEA (X £5,n = 6)
Fig. 2 Vasodilatation effect of TPGE on PE pre - contracted

mesenteric artery rings (X + s,n = 6)
2.4 3f NE Fl 45 K B A7 2 IR 3 Bk B0 =2 0
50mg/ mL 4 ,1.5,2.0 mg/ mL#F| &, TPGE
XF NE THSC46 A4 56 B A B a8 2% 9 B i 2% I 2l ok I 5 34
P R RAE R (P < 0. 01) PR ILIEI 3,

FFORA T %
() e e e —o TPGE(5EH %)
’s - 0mg/mL(5EENE)
A A TPGE(ZME)

50 sk ¥ Omg/ mL(EHE)
751

100 T T T T 1 Py / mg-mL™!

0 0.1 0.5 1.0 1.5 0

B3 TPGE i NE Bl 4885 REFBKHIEFKIEA (X 25,0 = 6)
Fig.3 Vasodilatation effect of TPGE on NE pre - contracted

mesenteric artery rings (X + s,n = 6)

2.5 HWREEREX TPGE £F3% &£ BN
5 TPGE 1.0,1.5,2.0 mg/ mL H#, 7] —/KETF
JIMA L = NAME Fl Indo 2 ] I 28§00 ] i 457 24 1) &7 5K A

(P <0.05) TEWE 4,

EFIRAE %

0 -e- TPGE
55 4 4 Indo + TPGE
L, & L-NAME+TPGE

509 AAD

75 7

100 T T T T
0 0.1 0.5 1.0 1.5

E: 5 TPCGE4a k4, 2P < 0.05,%2%P < 0.01,2%%P < 0.001,
A5R .,
B4 WEEEBET TPGE %S K R B3 bk M & 8§ 5%
ERRIM (X £5,n=6)
Note: Compared with TPGE group,®P < 0.05,2P < 0.01,2%%P <
0.001 (for Fig.4 - 5).
Fig. 4 Effect of endothelial pathway blockers on TPGE - in-

1 e / mgemL~!
2.0

duced vasodilatation in mesenteric artery rings (X = s,n = 6)
2.6 K*i@i&Ex TPGE §F3k M EE AR
5TPGE 1.0,1. 5,2. 0 mg/ mL F4%, [Fl—7KFE R A
4 — APRE R Z M M PRAEFSKAE I (P < 0. 05) ;5 TPGE
1.5,2. 0 mg/ mL 082, [Al—7KF R hA Gli . BaCl, & TEA
P RE 2 S0 A PR EF SR T (P < 0. 05) TR LI 5.

E5 K*iEBEBEFIX TPGE S RIEs Ik B &FKIEA
G (X +5,n =6)
Fig.5 Effect of K* channel blockers on TPGE - induced vasodi-

latation in mesenteric artery rings (X * s,n = 6)

2.7 TPGE HLHRMERLR

50 mg/ mL % ,2.0 mg/ mL & F , TPGE % 52
SR Tk TR F R (P > 0. 05) 5 [A] I, TPGE Xf 1
BT LIS R TG 25 (P > 0. 05) FE LT 6,

ik 71/ mN WkHig
20 8 -
154
10
5 -
Prece/ Prece !
0= mg-mL~! mg-mL~!
0 2.0 0 2.0

A, XAETFHEMN B FEFHEMN
El6 TPGEAHARRE(X2s5,n=6)
A. Bronchial smooth muscle B. Uterine smooth muscle

Fig. 6 Tissue specificity of TPGE (X = s,n = 6)

3 iTig

L4 5K 7 B~ F- A AR T 1 A5 &7 5K X 55 e Y
(B Y Bl A PR AR A, A N B2 VR M A I8 L B
T2 FPET 5k R R R T DL RS A RS, i 7E O I
FPRRATN , S AN IR L3 59 V) ) A LR nT 4T
T2 VA, S B0 AE &7 7 D) 8 el 55 T WS 4 D) RE 1S 5, DA
T O 5 9 2 2 18 /N BHL 7 L 28 o ML A7 5 1)
BB, HET 4n Dhae A B T8 55 40 JE A1 20 48 B A9 I 3
i, 1 R RS KR /INBE T S AR SR AR 4 1 R BH )
sy a3 & HE G E R A SE 43 I L PE NE
KK+ — PSSAE A IMAE WA 71, 18 45155 S WK N Y Ca
RO O AR 1 Ca 38 A Y VR T 1l A
T WLAZ AR Y Ca2* 3B 205 & U o Ach n] i 0%
A8 P9 R A M AZ A AR — S AL L (NO) R 7 5K
AT AT H B Se LA Ach 56 UE 1l 8 P9 2 58 34k .
TEMCIERN |, %5 %< TPGE 78 [7] 145 Wie 4 79 T e 4 il &7
P A& Sk 45 R B, TPGE X PE \NE &L K+ — PSS
T A ) o P B B2 P R T A B A I I K
YEM .
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BIL R T 4 T 5 D0 RE AR 8 X 1M A8 N Bz AR
R JBE 53 Shy DAL R RO M R P B RO M TR IS P AR
P A7 o 2 Bl A HE NO (HT SRR (PGL,) F Bk
P AL 7 (EDHF ) S5 &F 3K P 5~ B ik, [a] o 410 i i
45 R 2 LT S B4 L - NAME AR — AL A&
Pt 0 A 50, T ) NO A i, AT BEL BT T A TR B
ARTE (sGC) BT , FEAR AN N R BERR 5 1 (cGMP) K-,
AT ) 160 A8 8 8 5 A LIS PG 38 3 A T i 451
TR UL R, 6 0 40 P cAMP 5 i, DT I A I A A
skl161 . Indo Jy F1 404 il (COX) i 57 , AT s /b PGL, &
B, T 5 W) I 47 A 7 SRR ST AR S 4 SRR W] L L -
NAME #l Indo 8% 75 22 r] i)l il TPGE 41 3 1 1fiL & &7 5K
YRR, #2718 TPGE Y &F 5K D REHHT T N B AR NO i
TEF PG % o AF PN B RO &7 5k 2890 K Ca®* J8JH
BELVARF B¢ K+ 38 JE FF o AP L L AR AE 4R K
THIE , 43531 S B Y0 L K G (K Ca) \ ATP UL 1 i
T (K ypp) BB K 3838 (K ) A ) 48 0 24 K+ 3
T8 (Kyp) U8 OARF G o & B TPGE Xt 25 P K2 149 2 i 5
ok 4SBT BAT S Sk ATE T AT T ST R IR R O TR &
it 5 S A9) iod EL DBTr = Wt 1 AL 52 AR R P I8 € 32
PR 3 18 A B B8 - R O HE A P AR e i A T K
ERW B K BB, N, AR5 70 5 L4 - AP
Gli . BaCl, M TEA FUBF 77, 25 3 s, 2% 40 ) 550 42 w41 i
TPGE 75 5 1 L4 &F 5K , #2718 TPGE AYAE N B &F 3k A H]
5K A,
Wb, M4SN B LA [R] 28 B L[] — 4% B I8
AR T BEZ AR 2 (T B 3Rk s K oy
At KBt J5L A LSS 5 T Y S B -2V AR RS o 24
SR EAE L R  TPGE X K+ — PSS Filie4i i 32 <.
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