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KRR B & M5 IE XK R IME A 4
B EEEE K Ca”/AMPK/mTOR BIE20g

FERELANER
(1. PFER Y F, A %3 262500 ; 2. WAL H Tz H 0 ER,
R #3r 262500)

HE. B K3 KRR T 8 A& )R KR (SHR ) o5 A% 4086 B w248 %45 58 9% Ca® /AMPK/
mTOR # %, & ¥ 30 RAHE SHR XK X ALH A SHR 20, REW-TF4 (54 me/kg) B RIRAA LA
(1026 g/kg ), HEFHF KK (WKY ) VAR, #FHRRA 10 ml/kg, E4:425 6 B, KA R B
RN BT, B2 RE. A4 RERLY 6 AEHRKIAEDRKGEE ; KN EBIR L E RN *
(ELISA) #mz2h 6 AE & AR Kb ERkEFT (ANG 1), &@i% 1 (IL-1) Z45AE (CaM)
K 5 K Western blot #2825 6 B 2R K R e W R mpe A4r 54 (Beclin—1). EMAEEZKE
24 (LC3- 1T ) & Al AR K IRF B F R G 88 (AMPK ), AL EME X &S (mTOR )
B F AR RN E AR R4 RS (RT-PCR ) &M 2 6 B )E & AKX R g M 0o § vl 48
¥ AMPK., mTOR AR FA L, S8R 5 WKY 4548, SHR X REFHMORLSE A F, af ANG 1.
IL—1 & CaM 483, s8N e P 8 44554 Beclin—1, LC3— [ 4= A8 %40 % AMPK, mTOR & &
% mRNA &k KF3 LR (P <0.05); 5 SHR ZLI0ER, 3 H T 20 Fm RRAAFEAR 20 K R e JE 35 AR (P <0.05),
£ ANG 1T, IL-1 & CaM AF T, B#E 0% R me T A 45475 Beclin—1, LC3— I A= A #4438 3448
% AMPK. mTOR % & & mRNA &k K-FHHAL (P <0.05), it RIRABEST B L& kK K d W
B LA Re B PE AR X AE 5B Ca’ /AMPK/mTOR B4 ¥ R a9if4xE A, T2 H B EN ERZAHZ—,

KEEE . RARABRK ; BRRGREKRK ; A% ; ANG Il ; Beclin—1 ; LC3— II ; AMPK ; mTOR
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Effect of Tianma Gouteng Decoction on Ca”/AMPK/mTOR
signaling pathway of vascular endothelial cells in
spontaneous hypertensive rats

Yun-pan Li', Mei-yun Liu*
(1. Weitang Nursing Vocational College, Weifang, Shandong 262500, China; 2. Yidu Central Hospital of
Weitang, Weitang, Shandong 262500, China)

Abstract: Objective To investigate the effect of Tianma Gouteng Decoction on the autophagy-related Ca®™'/
AMPK/mTOR pathway of vascular endothelial cells in spontaneous hypertensive rats (SHR). Methods In this study
30 male rats with spontaneous hypertension were randomly divided into 3 groups, i.e. an SHR group, a Nimodipine
(5.4 mg/kg) group and a Tianma Gouteng Decoction (10.26 g/kg) group. Meanwhile, 10 male WKY rats were
employed for a control group. Then all the rats had intragastric administeration of corresponding drugs (10 ml/kg)

for consecutive 6 weeks. The systolic blood pressure (SBP) of SHR was separately detected by noninvasive blood
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pressure meter before drug administration, 2, 4 and 6 weeks after administration. The plasma levels of Ang II, IL-1
and CaM in all groups of rats were detected by enzyme-linked immunosorbent assay after 6 weeks of administration.
The expressions of autophagy marker protein Beclin-1, LC3-II, autophagy pathway-related protein AMP and mTOR
in the vascular endothelial cells of all the rats were detected by Western blot after 6 weeks of administration. The
expressions of autophagy pathway-related AMPK and mTOR mRNAs in vascular endothelial cells of all groups of
rats were detected by RT-PCR after 6 weeks of administration. Results Compared with the WKY group, SBP and
plasma levels of Ang II, IL-1 and CaM were markedly increased in the SHR group (P < 0.05); the expressions of
Beclin-1, LC3- I, AMP and mTOR proteins and mRNAs in the vascular endothelial cells were obviously up-regulated
in the SHR group (P < 0.05). Compared with the SHR group, SBP, plasma levels of Ang II, IL-1 and CaM were
obviously decreased in both Nimodipine and Tianma Gouteng Decoction groups (P < 0.05); so as the expressions
of Beclin-1, LC3-II, AMP and mTOR proteins and mRNAs in the vascular endothelial cells in the two groups
(P <0.05). Conclusions Tianma Gouteng Decoction can significantly regulate the autophagy-related pathway Ca™/

AMPK/mTOR of vascular endothelial cells in spontaneous hypertensive rats, which is probably one of the important

mechanisms of its antihypertensive effect.

Keywords: Tianma Gouteng Decoction; spontaneous hypertensive rat; autophagy; Ang II; Beclin-1; LC3- II;

AMPK; mTOR
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BT, ARG ERRS T, AT P R
SAEAT A R 2 RIS A RE S BOM A N K 240 i
AL SR B AR AR . PUBEA(EEETRE AL . M4
W R 7 RS &7 5K R S e, deedm o) & I AE Y
Bz DyReksds

BEAh, A SCHRRGE F WS A ) AT R )
FHSG, HOUF P Rz AR . AR . 0 B i A TR R A
IR kA EOCEEMAER 7, i A W —
TGN, FERHKT- B WEREA FORS N B i RE S 4544
AR, R g T B I R g IR . H R,
H 20 iR L [ I ) %) SRR D, LIS P
T RERERT 5 R i [ W5 =2 (] ) & AR ML IR oA I AH DG 51
ST, Bk, ASSCHUR A &2 e i AR R,
WAL RIS R JRR A e IO 1 2 v A BRI 6 1A Bz 240
Ji 4 W A G5 538 4 Ca”/AMPK/mTOR 5200, L
bu N RN R E A B N e EP S G

1 #MEERE

1.1

L1 3eshdh e SPF HTERFP L (wistar-
kyoto rat, WKY )10 B B & PEE A ER spontaneous
hyertensive rat, SHR ) 30 H, E 180 ~ 220 g, [lANEE]4
SAGEA RS SR ARAGRAF], S SAIE

7 SCXK (57) 2012-0001 .

112 24 RIRERIKHRIR O g, #k 12 g, 4
R 18 g, WX 9. HEF9g. NI 12, FFHE
9o RARA O g KA O g ASHE O g 25 HFHE O g AL,
Gi—W A A st IR A R B IF AT G I 2 2 bR e, Je
B 7 F R o 2l A R R

113 %A RIPA AR . HRP- IR 5
IgG —HtIg A DU+ A Y TRABRA R, Trizol il
FHUIE I SEE Tnvitrogen A ], KB ANG 1T, TL-1 ELISA
kit I [ SO PR A TRARA A, K CaM
ELISA kit 14 [ iR LA YR IR AR, RITKR
F Beclin—1. 1L.C3- I . IR PRTEILE T (adenosine
monophosphate activated protein kinase, AMPK ) M Z,
YR A R H ( mammalian target of rapamycin,
mTOR ) Z e PRI [ 2 [ Proteintech 28 7], Higx
G T At

114 L% BP9SA BITCANIMEAGIAL (JLntirpE
BHEABRTAT AR ), GS-800 BUEER I UL R 58 ( 36
[ Bio—Rad 24 ] ), LA612 B AT/K AN SEE Elga 2y H] ),
PowerPac %1 HiL Jk 1% ( & [ Bio-Rad A 7] ), 5427R %!
HREHR RS ONL (2 Eppendoff 24 7] ).

1.2 Fik

121 sz 30 HiEr: SHR KA E pE
B4 SHR 4. JeSEHIT-20 K R BREE TR AL, D3 iE
WXTHRZ (WKY 41), fE2H 10 Ko Z Sk (8] 1%
RS NI RSSO 5, th2 4R RE S 45
T RIREE TR A2 1026 gkg, PHZHAIREEE 4 Te 5
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5 28 &

H1°F- 54 mekg, WKY 2H 71 SHR 2H K B 25 T 45 2608
K, HEEEBN 10 mlkg, 13K /d, HLL25245 6 4.,
122 KRAmEEN SR BPOSA BITCA il H AUk
W25 20K R B Bk e, e B SRR AT,
B SE 3 R R sk s i (10 7 YA AR R Hoai
FTA KR E RS RTINE L, SRI5 5 2 T4 2,
Uh JEill st i e, I e SR O e B ) 4

123 HfhFEkED. @i 1. 458545
SN BHBWIAY) 6 G, 4% KGR B

SRR, B ESIPCR L, FFRAPUEE, 3 000 r/min #
> 10 min, WCARIMZK, KRB G fHE (enzyme
linked immunosorbent assay, ELISA ) K 4%2H A 2%
§1 ANG TI( Angiotensin II , ANG Il ).IL-1( Interleukin—1,
IL-1) F CaM &4t ( Calmodulin, CaM ), BEARHRAEATR
TEIL ELISA 37 &Il 45 .

1.24  BAARES. mEAXEGR4EN K4
SR Z 6 JEJG, 4% FK A SRR I s T SRR, R0 53
B FEsk, B TELE T, A PMSF-RIPA (1 :

100) XA EEMA, 12 000 r/min #5010 min, HL
E1E, BCA IR &I F AR (autophagy—related,
Beclin—1 ) FI{E AH I HE F 255 ( microtubule—associated
protein II light chain-3, LC3- 1 ) & & &, KEFAEE
AL PRI S) . EMEE, UAFL 60 peg A ZE
SDS-PAGE #EficH, vk, % 2.5 h, THEK 5% BSA
FUREA 1 he IMA—PT (Beclin 11 @ 1000, LC3- 1T
1 : 1000, GAPDH 1 : 1000) 4°C};F5id%, TBST
e 3 x 10 min, I A HRP- I FHp % — 40 (1 ¢

1000), ZFEIRFELFE 1 h, TBST 1% 4 ¥ x 10 min,
ECL fb2% & i 1k 2 1 BRI UG R i it R Gtk
T, IR A R P AR G B

125 @%@ %A% AMPK ## mTOR & &l [A]
LRI EE A, B0, B, BCA &
JE AMPK Al mTOR 5 & &, ALY FAEZ 0K
RA . M, FL 60pg A SDS-PAGE EEfgr, H
VK HEIEE 3 h, 5% BSA B 1 h, ITA—$T (AMPK 1 :

1000, mTOR 1 : 1000, GAPDH 1 : 1000) 4°C3%
Fiad e, TBST ¥k 3 YK x 10 min, A HRP- LIEH0f
ZHL (11 1000), FIRIRFERGFE 1 h, TBST ¥k 4 %
x 10 min, ECL k22K, &efa R I ERE AL R
FE T RGETHIALAS B ARG AR

1.2.6 AR %A% AMPK A2 mTOR A E#4m B
FH KRB ESK, 5350NA Trizol ikF], 2 A

EDTRERNR S RNA, SR IR A 1 {0 5 Hovk B )
S, E AT S R A Tl BE SN A L cDNA : 42°C
60 min, 75°C 5 min, RSP TRIEHF YY) : 95 CHASYE
35, 95CAME 10s, 60°CiIB Kk 20s, 72°CHEMH 60 s,
40 RAEFR . HP N2 B —actin GIHFFIE RS -
5'-CATCGCTTGCGGCAGTCACCTG-3", K Ia 314y : 5'-
CGTACTGCGTGCGATGAGTCACTT-3' ; AMPK 5| ¥
SIIE 51 : 5'-CGACGTGGAGCTGTACTGACGT-3',
1A 51 ¥ 5'-CATACTCAGTCAGATCTCTATC-3' ;
mTOR 5 ¥ F5) M IERE[4) : 5'-TCGAGTGTTAGCCAC
TATAG-3', & [W5]|4¥) : 5'-CCTATTATCGACGCATCCG
A=3's F AN S A IR T4 SE DR A AR ik i
1.3 Sit=EFH*E

BAEHT R SPFF 16.0 G854, %R
P + i (x£s) Fom, N[AIFE]LE Y & 4R R
J2 Bl ks 4 R L R T A2 e e A O 25 40 W0
IR LLECR H ¢ ke, Z22H R Y U BCR FHEL D R
5 22500, P <0.05 A2 A gt L.

&R

REREIFETR XY SHR X FR I JE RS20

AP RBGHT. H252 8. B4 LG
6 JE I (A I A b s R FH o A I s i 1 5 25 4340
S50 . O [E] i ] 500 I B A 22 5 (F =42.282,
P =0.000 ); @R[ Z A1 iR (EA 225 (F=10.518,
P =0.004 ) ; A [F] 2 =2 [8] 11 1 e AR fb fa 354 22 53
(F=217.009, P=0.000 ), %3252, 4 F16 J&J5, SHN
A8 55, WKY £ b4, SHR 41K SRR =5 1 =22.822
31.183 F132.482, P =0.009. 0.005 F10.005 ) ; AN
Af 1] 5 SHR 20 b, J8 st P2 K BRI A (¢ =
14.342. 40.932 F120.683, P =0.019. 0.003 #10.010 ),
KPR T TR 2H R Bl R JRBEAR (¢ =9.226., 11.389 FlI
13.494, P =0.039, 0.028 f10.021 ), XL/~ KFREABER
X R R R REA R W& 1,
2.2  RFREIFECRIT SHR KRIM%E ANG Il . IL-1
& CaM 7K FE#) 550

ELISA #rllZ5 R B, 4524 6 JiJa , 4 R B
ANG I, TL-1 2 CaM /K FLbds, ZRAgit2EE X
(F =16.073.10.052 #128.712,P =0.001 ,0.004 F10.000 );
5 WKY 4 A, SHR 4 KB H ANG 1T, IL-1
K CaM & ¥¥G N, 229 A5 L (1=44.280,
25.230 il 68.112, P =0.000, 0.001 1 0.000), 1 SHR

2

2.1
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o522 BB, S RIRELTETOM A e v i K BRI P 2 2 A5G A 538 % Ca”™/AMPK/mTOR (520
F1 KRGEERRT SHR X REZBKISE E R 200 1 2 3 4
(n =10, mmHg, X+s)

4151 MYGET W2 M54 GhZe A

SHR 41 166.2+9.6" 182.7 + 14.3"185.6 + 11.7" 191.5 = 13.6" LC3- 11 — 14 kD
Eii&l{zgﬂ 1) 2) 2) 2)

167.9 + 104" 141.6 + 12.2” 131.3 £ 8.9 1459+ 10.8
RIFREEAL 1 . . .
169.1 + 113" 152.1 + 10.0° 156.6 £ 9.2° 154.0+ 11.3 04 o _
(10.26 g/kg) ﬁ : 1) o Beclin-1
WKY 41 127.7£85 1355+9.4 1384x88 137.1x9.4 & o 13- 1
Ro3r 1)
Ve 1) 5 WKY 4LHE P<0.05; 2) 5 SHR 4114 P <0.05 o
=
02
A, SRR RN ANG T, 1L-1 J CaM g 2) 2)
KO- H AR (£=18.819, 10.415 Fl 41.320, P =0.001, Z 01 2)
0.004 F10000), KERFBEIKAIKEL ik 3 8 7T 2 ﬁm
INFEAR (¢ =13.374. 9.574 F17.711, P =0.003. 0.009 20 : : : :
1 2 3 4

F10.008 ), X HE7~ KIFRESREIARER LA SHR KRR
JEE KT U LA P Rz R e 3 v 4 P S 1
22,

K2 REFEHEEHRIT SHR KR ANG Il . IL-1 &% CaM

KERIFM (0 =10, pg/ml, Xs)
2151 ANG I IL-1 CaM
SHR 41 563+6.9" 984+156" 29.7+43"

Je B4l (5.4 me/kg ) 342+55 61.5+122" 12.1+2.0"

KIREBEIA A (1026 g/kg) 37.8 547 65.4+10.17 20.5+3.8"

WKY 4 264+36 46.6x8.7 73+19

W 1) 5 WKY 4 P<0.05; 2) 5 SHR 4 P <0.05

2.3  RERHEERY B EFREY Beclin—1 1 LC3-
Il EBFRIERF NG

Western blot #:il 5 R B 7s, 4524 6 JilJ5, SHR 41
R BRI AST PR R 240 B 18 AR 3 4 Belin—1 1 LC3- 11
HEHRILE WKY H I 2ESAGHEE L (1=29.897
1 27.396, P =0.005 F1 0.006 ), SHR 4 I #, =
SHR KBRS P B AR B Wl 0 5 Je S P2k
FLA WA 259 Beclin—1 85 [13%15 5 SHR 41 b5, 2
SAEGHE L (1=8.824, P=0.041), JESiH V-2H %
% 5 RIREHETRZH K Bl Beclin-1 F1 LC3- T HE ik
WIREAR (t =22.615 F1 18.340, P =0.009 #10.013 ), %
Fa 7R KRR B4 T TR BB A AL AIC SHR KRR A K P, DL
Kl 1.
2.4  REFFIFERXT AMPK #1 mTOR & #2200

Western blot K& BoR, 2525 6 JHlJ5, WKY 41

1: SHR 41; 2: JesiiF4l; 3. RMRBIER4L; 4. WKY 41,
1) 5 WKY 411t48 P <0.05; 2) 5 SHR 4114 P <0.05

1 REREIEER AT S M R 40 A8 B AR E Y Beclin—1
FLC3- | EERIEHIEMN

55 SHR 21 K BUIMLAE P9 12 40 it b [ v 3 % AMPK A1
mTOR 0L, ZFA G X (1=252.150 F1 47.040,
P =0.000 F10.002 ), SHR 4153k i ; 5 SHR 41104,
Je B b~ 21 KRR 1 Wi i A ¢ AMPK T mTOR 45 1
Fe IR AL (+=43.320 1 18.732, P =0.003 1 0.012),
KRR 24 T R 2H K B AMPK 1 mTOR 75 [ 28 35 IR P& AR
(t =147.001 F121.689, P =0.000 F10.009 ), B$ERK
JPRAL) TR TROGT [ 0 38 [ AH DG AMPK Il mTOR & [ HA
FEEH . WA 2,
2.5 RRFEEERT B IEE B E % AMPK 1 mTOR
ERERIEHIF N

RT-PCR K Z5 B om, 4525 6 A, 4 HARR
AMPK il mTOR 3 [H # ik K i, 250 %1%
= X (F =10.482 F18.126, P =0.004 1 0.008 ) ; WKY
205 SHR ZH K BRI A8 A 1 200 it Wt 38 (8 AH OC AMPK
A mTOR mRNA [0#:, 25 A 5 # L (1 =26.113
122,601, P =0.001 #10.002), SHR ik i ; 5
SHR 4 b #, Je B -2 K L W 2% AH ¢ AMPK
H mTOR mRNA FILHIFEAK (+ =14.530 F19.125, P =
0.003 F1 0.011 ), KRS TR ZH K BRI 3 3 5 [N 3% 56
IKEIRFEAR (1 =7.769 F19.654, P =0.011 F10.008 ),
TP 7R R JRR B4 THE TR OGT 1 W 3 % A 5¢ AMPK AT mTOR
SR BEAT R EEER . L3 3,

.41.



R BREE 2 Ak

528 4%

AMPK

—
)
w
~

mTOR
CAPDH
0.8 o AMPK
ﬁ H TOR
O m
B o6 | Ho
R —I— 2)
=
= 2)
g2 2)
H
£
Z 02t
o
oy
=
= . . . .
1 2 3 4

1: SHR#H; 2. JEBHFeH; 3. KRERAMERKA 4. WKY 4.
1) 5 WKY 411b4 P <0.05; 2) 5 SHR 4104 P <0.05
B2 REREERRITME K B 406 B 118 i 55
AMPK #1 mTOR E B RiZ IS

F 3 REREHRREIRT E M B 41 A8 B IEiE KB 5 AMPK.,

mTOR EERIEMEIM  (n=10, Xxs)
205 AMPK mTOR
SHR 41 1.637 £0.272" 1.432+0.187"
JEFHFA (5.4 mg/ke) 0.924 +0.176” 1.015 £ 0.149"
RIFREIFEIRAL (1026 g/kg)  1.073 £0.2217 0.987 +0.163”
WKY 41 0.729 + 0.144 0.842 £0.106

T 1) 5 WKY 41184 P<0.05; 2) 5 SHR 41H6# P <0.05
3 i
FIOE AN N S 0 8 J e B W B A2
R R ozt BIAREA, IR TN AR, LU
JBE P A AR B A bR 3 i — R A 1 A L R R
it A2 ™ 7E I id B P Beclin-1. LC3- 11 28 (4 /&1
FLBNY F WA SC B R i S A 7, PR S L
W53 il 3 8 i 34 ( mammalian Vacuolar sorting
proteins—34, mVps-34 ), B MR EE S 1 2 (B Cell
Leukemia—2, Bel-2 ) SEHFAHEAER, B0 40H B W,
i Beclin—1. LC3~ I 8 FH & #AE N A WEbR 70Tk
GRIEONE ) G SR S QT - VW K= )2 12
B e LT Y A AR B OAROG, JF HoR e A R B

FURKEER, TEm TR, A N A A S5 1
PRI P R BE ) Ang 1T ELHEEE AL, RS0™ A6 KT
M 4 (reactive oxygen species, ROS ). IL-1. 2 IR
JEH T o (tumor necrosis factor— oo, TNF— o ) 25 5NE
PR B A A RS s = ", Y Ca” AR,
FHIEZR CaM BN, AT / 4% U8 28 1 e O I
e it B (Ca%/calmodulin—dependent kinase kinase 8,
CaMKK-B ) #4Jim AMPK 161, SRJEHERRfL4S 1 8 A
4 2 (tuberous sclerosis complex-2, TSC-2 ) #Efi
P FE 4N B2 [ F (reconstructed human epidermis,
RHE) 737, sdid S i mTOR 51, ZH0E
2R DR R I A B A DAR DG
HATE 1 Ca™/AMPK/mTOR 155342 S 83U P4 Kz 40
JEISRFES PR T, JHE T oo 0L R 195

RERESREIRIR A C ARUEIA BT ), 2 H ATl R
N P A= WA STEY s S PN ) - SRRt 7L N
B HET A SR ORI AR BT
fi BERLRESLUN, Trrh R SRR, Ak
BSPIFREBE , B0 . BRI PR, AR IR A K
FArA . FEPARNIT AR B, ORI . BT T A
WG, IR, RSN g TFE 22
B IR R, KRR B, JFREH
RAE AN Ca™ BERL. FEARINE A R (Endothelin,
ET). ANG I % KM C WA (high—sensitivity
C—-reactive protein, hs—CRP ), TNF- EERGE R T IK-,
ARG v I R A2 4L ) I 9 5 D M Il A8
MU ARSI A R R, JEEHT . SRR R
PREJRERFAR SHR K U Sh ki A K ANG 1T A1
CaM ZK-F- . IR N 4L B AR ) Beclin-1
FILC3- I 5 A Wi B A 5& AMPK Al mTOR 25 1
mRNA FRIKIKF, X SEE SRR R ] A A OG5 5 1
%5 R BREE R IR M TR AL A AE — E R &R . S ANBH
PEZYJE St V- Jm TAG B PR, PRI REA S
RS SHR KB ™", HJe 2 7l il BHIKT Ca™/
AMPK/mTOR 15538 i A A 40 M 11 e ™, 3xX 4R
RIFRFAEIOAT HE L2 4% Ca”™/AMPK/mTOR AH2%
WA 5 T8 T A P e PR T

g5 LR, RBREA R ION I &M e 1 K BRI A
N B A F AR DG AR 7 Jd ¢ Ca™/AMPK/mTOR HATH]
RAREEVE, b 25 R AR A S R F v
FISG, MR FR A4 YO L PR ANG T TL-1 21
EETE S RAEA T, ORI I 240 M N AR, 4k RE

e 4D



500 Eﬂ

ZERBE, A RIRBE O B e e AR BN PN AN AR DG (5538 % Ca™/AMPK/mTOR [15% 0]

Wi Ca™/AMPK/mTOR [ WE{5 538 4%, 33X W] RS2 K FR4%)
R AT ) 102 PR B AN 4R A ) L
Z—, [HHBERYLRA I, JE2cgm iRk
AMPK. mTOR SZ/RBHH 53 sh), IF 25 TR
VR A] SO A T B2 AL 52
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