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W E BK ATRARTERIER % RE AMP ECE & %8 (AMPK)/ A & A — BAL R 485 (eNOS ) 15 5 18 % 2 & K A1 45 i 2
124 (STC) 69 4E A ALH] . ik ¥R R MAL A 2 G 40 AR A Fe RTIBAOE R H K F & A F40(6.12.18 mg/kg) , 4110 X,
TrE s, LAWK RHET L7 i Eas AR L n STCHER . BEANE, 2 aufe R MK RHEF AR LK, KTBE
WRFHEFFARREFT LG, FR1R,HEL2E . YRR R EIT TG 0 BARRF R A RE R R R Rk 5,08
KR LE M LR 04 R 3L F AL el R R 5 A28 F — BALR(NO) . — AL 5485 (NOS) 7K -F & AMPK \eNOS " L3 47 % v & 4
¥& 8 (mTOR) 4 ¥ MEARALH &4 1(Tsc-1) \Tsc-2 , 4% & 5 B F 4B 256~ & (4ebp ) 49 Rk AK-F 5 i b i T iBAR R I3 7 5B 25 Kk
A= MG AR EE RS, R 4F Degree 1A 17 i 49 F R 45 AMPK (eNOS #4740 3¢ 45, AREAR ZAE R . Z5R 5787 AT,
JRBAEIE R A B F F AR R E R ERARES R ERM(P<0.05), SEaubs A A K KA LHEHFZFEKRP<
0.05); & MHAREMFEE, ZEBET BN K F £z iz 18 ; 45 41209 NO .NOS 7K -F #= AMPK ,eNOS .mTOR , Tsc-1 . Tsc-2 . 4ebp
FGRERTFHYREHAZH(P<0.05), HAR L E, FRTBAR IR 7 &7 F 40 EiR 3547 (K5 Z2ANOS IR 41 ) 3 B %38 4 (P<
0.05), & F BRI T, KiRI= R £ uF Degree 1A & 09 & 1 R 4% % (Z)-3-(4-hydroxy-3-methoxy- phenyl)-N-[2-
(4-hydroxyphenyl) ethyl]acrylamide . nobiletin . stigmasterol , iX 3 # &% %5 AMPK #) 2& & 58 4% 4 —5.15, —4.61 ., —4.83 kJ/mol, 55
eNOS 89 256364 A1 4 —6.11, —5.40 . —5.91 kl/mol,, B4 &M F A E A FME G, Hi MTER LR % TR & STCHA X
SRR AL AR Fo B 18 T A, oA AL 7T 48 55 3] AMPK/eNOS A5 5 i@ 36 % .

KR RUEAR IR G 1R A S AR AL ; AMPK/eNOS 45 5 38 23 4F JA AL

Mechanism of Mayuan tongbian zhitong decoction on improving slow-transmission constipation in rats by
regulating AMPK/eNOS signaling pathway

XIE Changying', YU Xuchao', GE Wei', WU Chengcheng', XIAO Huirong', LIN Shengi”, LIU Jinlian®(1. Dept. of
Proctology, the Affiliated Hospital of Jiangxi University of Chinese Medicine, Nanchang 330006, China;
2. Graduate School, Jiangxi University of Chinese Medicine, Nanchang 330006, China)

ABSTRACT OBJECTIVE To investigate the mechanism of Mayuan tongbian zhitong decoction on improving slow-transmission
constipation (STC) in rats by regulating AMP activated protein kinase (AMPK )/endothelial nitric oxide synthase (eNOS) signaling
pathway. METHODS The rats were randomly divided into blank group, model group, Mayuan tongbian zhitong decoction
low-dose, medium-dose and high-dose groups (6, 12, 18 mg/kg) , with 10 rats in each group. Except for blank group, other
groups were given Compound diphenoxylate suspension to induce STC model. After modeling, blank group and model group were
given normal saline intragastrically, and Mayuan tongbian zhitong decoction groups were given relevant medicine intragastrically,
once a day, for consecutive 2 weeks. The number of feces and water content of feces in each group were observed before and after
treatment; the carbon powder propulsion rate of rats in each group was calculated; the pathological structure of colon in each group
was observed; the levels of nitric oxide (NO) and nitric oxide synthase (NOS) in colon tissues of rats in each group were
detected; the expressions of AMPK, eNOS, mammalian target of rapamycin (mTOR) , tuberous sclerosis complex 1 (Tsc-1),
Tsc-2 and eukaryotic promoter 4E binding protein (4ebp) were also detected. The active ingredients of Cannabis sativa, Citrus
aurantium and Rehmannia glutinosa were screened from Mayuan tongbian zhitong decoction. The active ingredients with high
Degree value were docked with AMPK and eNOS, to verify the interaction. RESULTS Compared with before treatment, the

number and water content of feces were increased significantly in Mayuan tongbian zhitong decoction groups (P<<0.05). Compared

with blank group, carbon powder propulsion rate of model

A BELIE VL0544 T 2545 BRI 55 H (No.2021Z005) o .
SR AR BRI BT I« R B I B 5 S0 BF group was decreased significantly (P<<0.05) ; colonic

5% H1i%:0791-86362902. E-mail: xiechangying8@163.com structure was disordered, and a large number of inflammatory
#IBEEE AP EIN. B TGRSR RS S0 mrsT. cells were seen in submucosa; the levels of NO and NOS in
L5 :0791-86362902, E-mail : jxszyygck@126.com colon tissue as well as the protein expressions of AMPK,
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eNOS, mTOR, Tsc-1, Tsc-2 and 4ebp were increased significantly (P<<0.05). Compared with model group, above indexes of

Mayuan tongbian zhitong decoction groups (except for NOS in low-dose group) were reserved significantly (P<C0.05). In the

molecular docking experiment, the active components with the highest Degree values in C. sativa, C. aurantium and R. glutinosa

were (Z) -3- (4-hydroxy-3-methoxy-phenyl) -N-[2- (4-hydroxyphenyl) ethyl] acrylamide, nobiletin and stigmasterol. The binding
energies of AMPK with these three components were —5.15, —4.61 and —4.83 kJ/mol, the binding energies of eNOS with these
three components were —6.11, —5.40 and — 5.91 kJ/mol. The conformations of these three compounds with AMPK and eNOS

were stable and their binding activities were high. CONCLUSIONS Mayuan tongbian zhitong decoction can improve the

constipation symptoms and intestinal function in STC model rats, and its specific mechanism may be related to the inhibition of

AMPK/eNOS signaling pathway.

KEYWORDS Mayuan tongbian zhitong decoction; slow-transmission constipation; AMPK/eNOS signaling pathway; mechanism

1% 4% 44 U Fib (slow-transmission constipation, STC)
F2 B A i T W 2 D i B A% i RS T 5 | Y —
Ik PR UL , H: 32 SRR KA T HEASE PRI | HEfeE
U AE a2 BT, 200 1 R 3 R 2 AR T
e, Hizi B w A ENK, B A TG &3z, i
15 200 A e £, A ) o e A BE Al PR e . ALt
STC & — S fad e [l Y, B AT, 1200 19 & e bl
B AN B, 18 200 9% 25 SR 3 R 0 A T R AR
K, L, IR — W 2 % TS 25 5 5 0L 1 15 6 3 i 254
HEATIRIT AR R IR — W AFAEAN RS . ]
A, FHRA R A2 2 H TR AR R

JRTCIE (i 1F 98 7 02 &l B ild 2o Z AR S, IF
EL ARG R IE 5212 7 HAG T i 3d 8 | 19 1k i A s
AR A B, STC /Y & Ak 5 fE 1 A 25 6L % U A
X%, Hidr AMP i fb 25 134 i (AMP activated protein ki-
nase , AMPK) 1 by fig f A8 55 1 v iix, w] 945 2 1 o
AR B BT A RSO AR FRAS X A
R B HA B R L, P R — 4 AL & A T (en-
dothelial nitric oxide synthase, eNOS )&l & il iz 5)
(5 24 F , W K eNOS/— 4 Ak A (nitric oxide,
NO) {5 5 i #% /& AMPK i 5 2 T (5 57, eNOS J&—
AL A A B (nitric oxide synthase, NOS) [V 22 —
2 NO A B S s NOAE A — i A e 1 il o4 b 2858
T, FEAEH T B W E L, e 4 b
B AIEESNY, HHED , AMPK/eNOS {5538 B Xf STC
BA—E MPEEM . (BRI c (8 19w 72 75 Al LU
1% AMPK/eNOS {5 51 #67 STC 1 A B
I, AHIFFE EE 7 STC R RS, SLZ PR G388 {119/ 1 %
KELSTC Ayl &8RRI ILAE FABLEL , LU iz
ARG AT T B AL 9 JEL i

1 #d
1.1 FENE

AW R 3 EAL A TDL-5-A 7 1 3 25 0 AL
Type T2A 4> { g #E g AR Y (32 |5 Bio-Rad A H ) ,
DYY-12C B B KA [ K Ip 24 B SE 3 A s (Jb 50 A FR 2
A)], FSH-2A YL ZU5) 32 0L (VT 95 5 M B 084S 25 il i A
FRNT]) , WGLL823BE HU{E 54 (R HE T Ze WU 3 A
FR 2 F] ), BP310P B Fk 5t K ~F- (1 [# Sartorius 23 A ) ,
BX53 % 5 145 ( H 4 Olympus 23 ) ) , RT-6100 U fifbr Y
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(TN LA ARl A A BRA ] ) 45
1.2 FEHRSKA

IR A8 {58 1195 170 H VG o B 24 2 F s = B v 24
B CBUK BRI 30 g i A1 10 g K% 6 g ARZS(=20 g
JEAN 10 g AFE 20 g AR HE 20 g X520 g MLAE 10 g b
i 10 g JEFI R 12 g A7 10 g HHL 10 g i 1 500 mL 7K
AT, 75 % 400 mL BP AT ) 5 HoAth 32 2224 5 5 100 A w2
£h 2% v W (PBS, W #S AL B R A AL LS
2026067) , A1 U (Hi Ik 78 4 Ay B8 A BR 2 Al it
69019361) , NO ,NOS [t 5 #2922 Wz ffH 0 2 (ELISA ) 12k 5]
SE(LBHBEAEYEEAERAR, AT 25N
20190310K8.218360343) , eNOS 3 Hrif 7 & [ 4= T4 4
AR i) Befn A PR |] L ik PL107], A2 AMPK £
TP I eNOS Z TEe bt iA S li i L sh ¥ i iha
Z 5 1 (mammalian target of rapamycin, mTOR) £ 7%
GEPUIA O 45 T M Ak & A W) 1 (tuberous sclerosis
complex 1, Tsc-1) ¥ og BEHLA AU Tsc-2 PRy EPTIA |
5 B 3 8 A 7 4E 45 4 # 111 (4E binding protein,
4ebp) £ BEREPIIAR i GAPDH £ sa ik ( i3 =
KAEYRHE AR AL #5450 AF1617 , AF1587
AF1627 . AF2677 .AF6792 . AF5812 AF1186) , L4t
JEERE 1 G i (3£ Abcam 23 #] , 585 211-035-109) ;
HAH RS2 2 1 RS , K b 2ligoK
1.3 ¥

AWFFE T FH SD AEME K BL50 H, 9 s 22 Ay A i i
241260 g, W4 H AL RURFF sh W3R 5E by, SEBG sh W AR = 1
AIF5 4 SCXK (51)2018-0010, K EAFE T LML
W IR R 27 C LW N 55% , H RPEE, iE PR IR 1
S JE A T8
2 AL
2.1 4R EESHRY

PR B g a3 1 4H R0 2H FIRE T 0 1 IR T 1K
R, 10 H o B IESCHR[91 ) I A T A
BRas FI4LAh , A 4k RHE H 2.5 mg/L & 25 ik
FialR A (0.02 mL/g) HEA TR B, B H LR, #8227 . 24
KA T K 8 | Fe Rk A FL TR RS p A 2
B2 R i A ) o ARSI I K RIS B T . 1 A
B H5 2 K, RoCE A8 1E 8 A% s R AR Ry
I 5 R OCIE A 1177 6. 12 . 18 mg/ke CHE iy 40 T8 52
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g R B, DA ) BRI S s (R R
B SRR FEER K B R VIR IEZE 2 T S 25 R BT
KEHHKE.
22 KREEHERSKEHKN

W B 45 20 K BRUIA T 1T (il #85 STC AU 14 d) AR
ST I (2507 ) 14 d) BRI A RR M, 15 35
o, PR (BB S ) o SRR e B e
TRAR T | R TR RS R 90 G, IFIR] N 3 h, HET S PRI
FRESAE o it (BRI 2 B ), THA 28 S K R [ 5K
=R — T2 a) AR i Ex100%].
2.3 KEBRRKREHZEFKN

KEIARITEE R 0.5 h )5, K 2 mL BT & e % 50 g/L
) 1 A S R A K B TP, 25 min J5 AR AE K R, 5N
Jor el 1) 22 T 3D B, B ARSEAl T 52 1d L, B
Je W8 /IN A B B i A RSB R AE /N N AT R B
SRIG TR 2 (BRI 2 = I R HEF I 2/ M
B JEX100% ).,
24 KREHALHFENE

KABARG L (HE) Ye e AR . 4K R,
WA 23 8, A BRER K bl N AP s R b 2 e
ZUE T 10% PR RAE ; 7550 L R 80U AR
W, BT —80 CUKFETIRAE, F TIR2esis. KT 10%
FH SV T R PRAF I 25 B AL 2R LA wpse o FH 2 B K
PR Z A2 8 FRER T OB R T A B R,
BAPRIRAE s Fr A I e R AU T D)
(5 um) G fr, R R FHLIE S5 8 45 4R SR A i 1 21
EOprapL Y I
25 KREFHHELH NO NOS KFHIH N

K ELISA SA . B4 4 R BUARAF I 45 i 4l 41
W BETWAT R R BT EA SR E A B
oS bR, MR G i BH 5 A G A I K B
42 H NO NOS 7K,
2.6 KREHMAL T AMPK/ENOSESBBHEXLER
FIEIK TR

% FH Western blot B:61 . BS54 K BUHRAF 1Y 25
HAUE 5, A AR W AR, DL 14 000 r/min &0 15
min, B FVEWR, DA BCA AN & & 1% & L&
AR IS AT T b SR R AN - SR TN A TR R B S LUK, SR
Je e B5E, LA 5% AR Wk 3P 1 h DL TBST 6 10 minx4
YK, LA AMPK .eNOS ,mTOR , Tsc-1, Tsc-2 . 4ebp .GAPDH
— (B 1:1000),4 CHEF L0 ; LA TBST 1k
FEE 10 minx4 W, INA ZH (R 1:2 500) , iR &
2 h; ATBST PRI 10 minx4 ¥k, I A ECL i1 i 2 5 min,
K4 F BB BRI B R . K Image J v1.8.0
AR S5 IR BEAEEA 740 #r , DL 8 11 5 2 GAPDH
IKPEAE I LR B 8 A Rk K .
2.7 FRICIBEILREIA HIE R 5 BTG

JER TG A 11987 R 25 A0 FE KRR AR R,
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e KRR HA T R W TRk, AR5 T A TE R, AR
L7512 858 QR N L AN L i1 1)1 RS 2 ST ]
8 1R P IHTE5 AMPK/eNOS {5 53 BRI 06, 2
HH ol P2 RGP PR S T /5 (TCMSP,
W 3k 4 http : //1sp.nwsuaf.edu.cn/tcmsp.php) 4 2% Jik G il
f 1E 3 7 0 DR RS AR B A TE P, A IRAE )
F] i B (oral bioavailability, OB) =30% #1 24 4 41 bl 4
(drug likeness, DL) =0.18 = Ay i 1 45 , Ui 2 R oG 18 fift
1R s PR R B AT, TR S5 SCRR[L L E T Rb 5, B
(3 T iR G LR R ey Y e
2.8 MRITE{E LS PIEER S S AMPK . eNOS H5
FIHHEES T

TEFR IR TGI8 (5 1197 1 7 25 4% 24 64 Degree {H fie 5 1)
TR AT 20 T 2, K& IE T 3 TCMSP £#s 2
FRIE P20 Y 2D 4544 A 3D 454, K i YASARA 43 T
LA 2 25 HO il H Ak Fnds sk s 7 f= L 32 H
PyMOL , AutoDockVina 2 454 143 F 522 .
2.9 HitEHE

K FH SPSS 21.0 # A4 % B ik A T e v o pr L 1 i
R x + 5 3R, 241 0] HLECR TSR 2 22000, 4
B 1 LA R FH LSD- K 56 o 4G /K Ea=0.05,
3 #£R
3.1 AXREEFEHE QKERRKREHZHRNLER

RITHTG , 525 U P BRI 20 R B S g
TK 3R 1 A M 1 A 1 W 20D BRI (P<<0.05) o BT
Jei , RS FUR , R ICAE A 11 77 45 7 ek 21 K R 5
B RO AR R B 2 R s s (P<<0.05) .
SIRYT R HCAE IR CIE i 1R 1 45 R R 2 R RS A A
T KA R sl s (P<0.05) . 45RUWER 1,
F1 BSHAREEHE SKERRAKREHRHED

ZR(x+s,n=10)

a3 A
bV IR R EHagi]] mﬁﬁ

Zh4l 0550£5.68 65401574 3898534 3985£549  6858%352
fAI B560£357 45604305 2108369 2144347 42154318
FCEEFAIAEE 46302206 5530£3.02°  20.69+3.57 32.59£2.58% 502742.59°
FOCEMERATAES 46102218 5930£3.53% 2054377 350722147 55674245
FOUEM AR 46102208 63601327 2097+348 3800226 64.08+3.54°
F 65.101 41678 40469 44948 117388

P <0001 <0.001 <0001 <0001 <000l
a: 525 LA, P<<0.05;b: SARIA HLAEE, P<<0.05;c: SR ZHiA
JPRT S, P<<0.05
32 AKREMEARRENRER
HE #e @85 LR, 25 1 ALK SRS I 4L S5
FHIBE b e S5 MK ht , A BHED 88 5 3405 s TR 2H R Bl 25 W
HAGERZETL NUZHHE , RN 2 0K AR 0= 5
JRR G308 {5 1153 97 45 50 i 2H KBS 1 4 R 45 4 34 s A
FHIE T J2 A i 20 M 32 10 P S 9D, LRt 1) St g3 o, et
HEAN A FUZ IR S AR AR S5 IE 1,
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DJBRGHE {11579 ol 4

CIRRITIEE 1L P IR 2

ELJPRICI 5 11 70 o 70 2

1 BHERREHELHE RERFEHPRER(x200)

3.3 KREHAL T NO NOS KTEFE N 4R

52 AU b BRI K SR A5 7 20 21 NO .NOS 7K
S TR (P<<0.05) . SBEARUA LA, RROCE f# 1T
745 I K RS I 4140 NO \NOS (FRICIE F 115/ ¥
TR BRI KT B 2 AR (P<<0.05) . Z55RILF2,
T2 BEKXKRLEHALHNO NOSKFRHMLER

(x*+s,n=10)

415 NO/(mmol/g) NOS/(U/mg)
ZH4 5051085 0.82£0.05
il 29.6943.05° 417£052
TG A A A 2258+2.09" 3574129
JHCE B8 1L R A 1845+ 1.84° 211£0.89°
WG AR AL 958+ 103 1.16£0.59°
F 260,179 35.067

P <0.001 <0.001

a: 575 A LA, P<<0.05;b: HRERIZ LA, P<<0.05
34 KREHALDT AMPK/NOS ESHEEEXES
FTIFKFHEMLE R

523 A4 A, B A K R4 i 4140 AMPK
eNOS .mTOR , Tsc-1 ., Tsc-2 . debp 45 176 ik /K F-44 B & T
1 (P<<0.05) . SAHUL] A, R GHE fi 1F 95 17 45 77 &
AR R AL ER TR bR I B K3 8 2 B (P<
0.05), Z5HRWFE3 K2,
R3 BAKRLEHALR D AMPK/eNOSESEHIEX

EARIFKFEHRNER (x+5,n=10)

LRl AMPK  NOS  mTOR Tl T debp
ZAdl 0594016 0.68+0.13 048+0.06 095+0.13 053+0.09 0674007
A 1431019 1874021 168£0.17 1.69£0.18" 147£0.11" 158+0.12"

WOCERE AR 10520080 1543015 1422013 145£0.12° 1.26+0.08° 1.34£0.08°
FECEE AT RS 0822006 1.03£0.00° 1.05+0.09° 1214008 1.01£007° 1.19£0.06"
WOCHE IR AR 0634005 0872007 0.75£0.04° 1.07£0.06° 0.69+0.04 0.77+0.04°
F 81371 126240 203425 61167 238016 241610
P <0001 <0001 <0001 <0001 <0001  <0.001

a: A P ILEL, P<<0.05:b: HHITIL AL, P<<0.05
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A B c D E
A3 BRI C:RRTTIBAE 1 A IR 541 5 D BROTIEAE 115 7
FEA s E < R ICIE (R 198 7 e ) 4
2 RBAKREHAELH AMPK/eNOS 5 S@EHE X
ERRIEWEBIKE

35 MITEEILFEAFRERDHIFILELER

SR TCIE A 1195 W 2548 AR ARSI A b
¥ H OB=30% , DL=0.18, [F] it 25 5 JC X 13 #8419 B
O3 B 18 KRR 16 PR B A3 6 Bl ARSI P B4 5
it CEHBIE RS 2 R SR LR 4
3.6 FRITEEILFEZEMEM TS AMPK eNOS B 5> F
X R

F 45 Degree {EL A5 HY KRR F 0 i 2 19 36 1 B 4
1 (Z) -3- (4-hydroxy-3-methoxy-phenyl) -N-[2- (4-hy-
droxyphenyl) ethyl]acrylamide, #15¢ FP ¥ 43 i i 19 145 1
53 A nobiletin, A 1l HP 73 i s HE P 843 stigmas-
terol %, iz Fl PyMOL , AutoDockVina 2 {4 % AMPK ,
eNOS & [ 173 F X4, IR E 45 A i, 45 R EIR,
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F4 RITEELLREZEERSHIFESR

KD  ANAR OB/% DL FiEHZ Degeeffi
MOLO03030  gondoic acid 070020 KRC 447
MOL000006  luteolin 3616 025 KIS 2011
MOL000339 ~ sitosterol 3691 075 KL 3961
MOLO449 ~ stigmasterol B 076 KRC 44
MOL001439  arachidonic acid 4557020 KRC 3438

MOLO00483 ~ (Z) -3- (4-hydroxy-3-methosy-phenyl) -N-(2- 11835 026 A~ 8410
(4-hydroxyphenylJethyljacrylamide

MOL000338  betassitosterol 3691 075 M 3961
MOLOI338]  marmin 3823 031 e 4048
MOLO04328  naringenin 5929 020 B 81
MOL005828  nobiletin 6167 052 i 5201
MOL002341  hesperetin 030027 M s1l
MOL000359  sitosterol 3691 075 i 39.61
MOL000449  stigmasterol 88 076 ki 4442

AMPK Y (Z) -3- (4-hydroxy-3-methoxy-phenyl) -N-[2-
(4-hydroxyphenyl) ethyl]acrylamide Y 4% & BE & — 5.15
kJ/mol, 5 nobiletin Y 45-AHE - —4.61 kl/mol, 45 stigmas-
terol (1) 25 4 € & — 4.83 kJ/mol; eNOS 5 (Z) -3- (4-hy-
droxy-3-methoxy-phenyl) -N-[2- (4-hydroxyphenyl) ethyl]
acrylamide [} 45 & B & — 6.11 kJ/mol, 15 nobiletin [ 4%
4 HE b —5.40 kJ/mol, 5 stigmasterol %) 45 & HE & —5.91
kJ/mol., HAAZE SR ILE 3 14 4.

4 itig

STC &4 Rl Ry 52 2 i, ELREE #E s 2 B &
Ji& ARG 2R IR KORS B R T B INER 12000 1) 0 %
R R R = BT AR Y N2 & A T B A FATL
TIEARGEA IGIT L BRI Z (BRSO I AN
Friubzsbh, A5 1 2 BB AAEE IR AR LR 4
()R, H 51 & 2 UIAR S, L, %0 iR YT
Bk sz B R OCHE . H B IAh STC J& F“ (k" 13
Wi TECERIREL - RAEXED) A0 KA
P AN, BF PR A R S, 31— RS 098 2R 45 ik
7, I 4R 2 0 RS AL A U IRY 7 SE A S A
RN AR ZE R BRI A LR R P 2 JORR] A
7 KB AR JEAS AT EHL XS AR Hif A
BHAR AT CHREZE G, o KORRA ™ A AR L ]
WESRIE N T A Tk R A M R 3 S T R IR
B RN BUEAT N B K BT B I e A TR, A
WA IR ZY s AL AR Lh I 5 AE SR | AT LRI s TR
TR P RG2S S LR B i OB AT R
MBI R, ASERREZH A 5 RS, SRR C {5
119 1 %o A A B A 7 28, (EL: ELUAR LA O A I At

A.(Z)-3-(4-hydroxy-3-methoxy-phenyl)-N-[2-(4-hy-
droxyphenyl)ethyl]acrylamide 5 AMPK )34} %

B.(2)-3-(4-hydroxy-3-methoxy-phenyl)-N-[2-(4-hy-
droxyphenyl)ethyl]acrylamide 5 eNOS ) 5%

C. nobiletin 5§ AMPK 4431 XJ 4

Ased o4t

D. nobiletin 5 eNOS #4312

E. stigmasterol 15 AMPK )53 X1

F. stigmasterol 5 eNOS (143X} 1%

B3 FITEBELREZEER S S AMPK .eNOS /ER# 2D
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A.(Z)-3-(4-hydroxy-3-methoxy-phenyl)-N-[2-(4-hy-
droxyphenyl)ethyl]acrylamide 5 AMPK [1)43 %12

D. nobiletin 5 eNOS (153 T ¥} 12

E A WF5E 21 , AMPK/eNOS 15538 % 1T LA ] 9 Bz 40
it AP 7 385 S I R ARE S, AN TS 1 N R A AR, R
PR PR T-RERS Y, Hodr 3] eNOS {55 % 7l
/DS A L2 H NO L eNOS B 1, DT 0 il S i LA
45,08/ B W iE R B, HET, AR A e ST 4R
FIIEIE 5 STC A AN, FeF I, A 5T £ 4 AMPK/
eNOS {55538 & AF 5 bR T 38 1 119/ 1 2035 STC A
GINE

STC F= 5 7y i A% v Dt , B SE (o 7 gy 1 v iy B4
U/ &% = e )11 S O N G R R [ GRS SN
FEMEHEH M. H T STC M AL v A B . 4B
FEE OSSR BIAYT G 2SR 5 /KRR 28,
SEREOR IRITIE SR A, R OCIE (3 1R 455
S K SRS A S K R R, SRR oCiE (8
1 JR 7 AT 0 R R A I Ol o T 28R oC 8 (8 1 v T
PG L K BB R HE 28 10 1 0, R WY R Cid £ 19
Al HGE K BRI TEIG Sh D RE . A, AP IR SR T K
L 25 i 2l SR PR AR AL, 25 B 8K, 2 RROCl & 1196 %
T, A S W 2 2 25 A 2 T T L 86 T 2 R A
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B.(2)-3-(4-hydroxy-3-methoxy-phenyl)-N-[2-(4-hy-
droxyphenyl)ethyl]acrylamide 5 eNOS (1) 431X} 2

E. stigmasterol 5 AMPK [/ F-Xf 4%

C. nobiletin 5 AMPK f{) 531X

F. stigmasterol 5 eNOS (1) 43T %} 12

4 PFRICE{ELILFEZEER DS AMPK .eNOS {/EF#) 3D

160352 1 B S 0, L R 4 1, 8 RS HE 8 S5 44 R L
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