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FEF BRI Clock Fl Bmall ¥ 57 = B £ 5
F A v I R B R TR AL

EHE, R IR T gL
L P E BE b g BE B . b A2 05001152, Wbt BE R . Wb A%< 050011)

[(HE]IEH L BaL%Ge/EKR(spontaneous hypertensive rat, SHR) A ML 5§, 3K £ 4T k| %5 & 69 40 3%
HAEEAER . HiE %24 2 SHR ML A4 R A4 21,12 R Wistar-Kyoto(WKY) X R Ak A 3% 41,
A ) 4% 48 R B A R) SHR UM b 8 = 2R, M A 40 Ao E LA AR % b AT R LR 4 3R AR SR Bk AR L 4
G AEo R AR VE AR 6 R KK, 0 E R K% E (systolic blood pressure, SBP) #= 47 7k /& (di-
astolic blood pressure, DBP), & )& # M| fo 7% 5-# & B (5-hydroxytryptamine, 5-HT) | % 2 % (melatonin,
MT) #5432 B s ik £ 4P & B Clock #= Bmall 89 £k K-F, R 454K &5 SBP.DBP. &% MT 4
% .Clock & ik % R 69 RQ 14 .Bmall &k %5 R 69 RQ 469 80 ¥ A 43t 5 & L (P<C0.05), B R B & *F &
ARG IR B EHREERY LG FEL(P>0.05), BAMK.H HAMK® SBP 4 DBP 3 & F
JE i 48 (P<C0. 05) , 4 & 48k B 69 SBP #= DBP & T &} #9 SBP # 4 T4 A1 48 (P<C0. 05), A 4k af MT 4
FREFAEK,-HT AFREF A4 FH(P<0.05) A4HAl Ak e MT 4K EA M 5.5-HT 4 FHAE
AR AR (P<0. 05) s 4T R 20 T A 69 MT A 344 A 2891 & (P<<0.05), 4F414 ket i Clock B B & ik K
- Fo 5 B i Bmall 2 B &k K FEAEA A5 (P<<0.05), 518 REH4H A T A 4% SHR 64 %3047 . /&
HUERAMRTRRE R G FA MT 42,87 5-HT 4F L &4 &Mk Clock #= Bmall 2 B 4§ &k KT 4 %,

(BRI 4R E; A PA4F L R R 2 5;5-FR &%
[FE4HESIR44. 171

Jir i P e i Fs Az DA I T 8 A 3 R e B Y
ZRAAE 2 0 i L A 1) B TR AN A PR R
o ] P e L AR O R v gk 18, 840 KR
P LA S T B b AT de ) L e e LR R B
TR — R0 45 P . — BLAS 2 0. H iR KR
P v I Hs 1412 W AS AU Ry BIR 37 it s 7K - o I s s A
AR E A O Uk P i LR 2 W AR A O A S
FRAERN S HRfEZ o FERNAYT IR & = I
Js F8 BIF 5 8K 852 3 F A — RO O HIR o7 L 5
B 2RI A8 5 oK 2R T T IR AR G 00 o S AE PR A
WHRIE RS ARG NG N ERESEA X, I
L AR SR P Bk A 41 2 VAR 13 5 20 o 1 O VR O S B L
il & BCCA WE BT 5 0] o L B e R T A A
F AWyt Hoh s 3£ ] Clock, Bmall J2 56 8 () {5
SOr T NMEZEON A H L0 BE VB R AFTE A W)
PRRGE ., EHEWATOEE SRR B AT LR IC A
K E L K B (spontaneous hypertensive rat,
SHR) “ U™ 1fil s » F K FE 20 T BE 5 98 35 L 5-

E&TH: BEHE SRR T E 2L L W
TH4 (2018 YFC1707803) ; ¥y 4 44 o B 24 48 34y 1 H
(2017054) s {4648 W BT 551 H (361025)

EZ R THE (1962- ) &, FAT RN, A+ BF 58 4 S
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44 1 (5-hydroxytryptamine, 5-HT) | 48 22 £ (me-
latonin, MT) /KA 3¢, SR W 5T 3 2 M\ 4 3L
Clock . Bmall 45 % , #F — 25 48 0 BF Rl 95 35 1 &
N TERL .

1+

L1 Semshyy 11 Jai% SPE 24 fEiErE SHR KRR
24 F KT R (260. 0029, 04) g, [ Ja] # il JBE 1k 1
Wister-Kyoto(WKY) K Bl 12 H {5 2 (255. 30+
5.66)g, ¥y {7 b 5t 4k A L S S W ER B IR A
A 2B PR AT IE S SCXK (51)2012-0001, 78338 3
Wi 3 R R (21 22) C VBB R 45% ~55% .,
H H & B K,

L2 FEEH5E KB MT 50 & dit s
E02M0005) \5-HT {5l & (4it 5 E02H0106) . I iff
WY R A R A A DEPC (it 5
20160802554 ) ; Sigma 4\ )3 RNAiso Plus (#t 5
9108) . RT & 7 (4t 5 RR047Q): TaKaRa 2\ &) ;
SYBR Green %% & # PCR iR #| & (4t 5 FP209) .
Tiangen 2% w5 — Y8 ] #F & £ (0. 25 mm X 25
mm) : K % B BT A A IR R 4 B 3 R/ R
T A 1R I B ZR 48 (BP-100A) « 5 # 7% WA 4 1 4 TR
ONF] AU (BT701-1B ) . | A6 48 X FH 28 A
B2 W] 5 S 525 € B PCR AL CEEAS 7500fast) : ABI
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2.1 pdl R 24 L SHR KBS BLPEMSR 15
BEHLAT R it R0 AR, g 12 L, 12 H WKY
KECHIEH 4

2.2 THUISE EPRIAH TR B SHR OB
RSN I A G X R DR NN
1 [ g P R C T 4R S 2 B R L L
HEFA T 00 4 J8 . B RYZH RN OE F AL AE OE R ST
TSR A4 A A H AL 5 BT 4 IR S5 5 R R SR R AR
2.3 WEARAR AR Tk

2.3.1 K41 KHE SBP #1 DBP tbi& RHAREEE
D i Fe o >R FH 4 A 2l 0 A I R D S 4, e BB AR
FURRHEAT DU & o 00 5 34 ol W] — N E. &4 R
B30 TR YT BT AR YT 45 RS O H S TE IR VP PN I
JRBEALHIB 6 A R 3l ik i 4 JE (systolic blood
pressure, SBP) 147 7 J& (diastolic blood pressure,
DBP) , 4 H K Bl 220 1 5 U, IBCF- 2 1L R AH .

ST AH L B R R AT 0 IR I SRR AS SR A . SRR
P THE I DO Sk b BB KRR 5 o M 5 0 DR I
3500 r/min B.[> 15 min, LI VEFESL, — 80 C %
f7. R ELISA 3522 7§ MT.5-HT /K¥F, B
HOOD BT ok L B D = WL AR R K vk e
B FJC RNA Fffy EP B & A 2, —80 Cvk4f
RAF#

2.3.3 HHKBOMIFE Clock 1 Bmall A X3
SKOKF A %A RT-PCR #:.0 JJF Clock , Bmall
FER B FEIER, WAL Y 100 mg, i § RNAiso Plus
IR 4R B 2 RNA, 5% 5% 5Bk cDNA, B ]
SR E f PCR ik 7] &5 A% I 8 3% A Clock, Bmall
mRNA [R5, HRSFEAL B YRR LR S5
A GAPDH i Cy . ACr=HRHKE Cr H— NS
S GAPDH 1) Cr {5 B A K Q= 272 15 %
HAHEHEMN QH K& Q HE . HLAMA H iR
MIQ 1E/ Q¥ . BRI 45 H 1y 5 K 3% 3K 19 40 X o it
(RQE) . #ELBHS AN &M, KRN

2.3.2 A4y MT5-HT KF LB fJ7aiR 25 GAPDH K HEER 519751 1L E 1.
Jai B 25 4R BB AL 73 O J= B RIS B 2 A4, 541 6
x1 SlHMET
HE PR 44 P 3 ) BUKE /bp EiEsIH G —>3D FiEsI# (G —>3D
GAPDH 235 CCTCCTGAACTTGAGGCAGTTT ~ TGTATTGTAACCAGTCATCAGCA
Bmall 104 TGCCACTGACTACCAAGAAAGT GGGCCTCCCTTGCATTTTTG
Clock 156 TGTATCTGAGACGGTAACTTCGT AAGTCCTCGGGGGTTAAGGA

2.4 GiitsEJivk RA SPSS 210 0 B T 41t
SENL PR T AR bR Y O i S R AR A, AW R RS
1, FH Y SRR 2% (= ) "I BT 1 s 5 A
T IE 2540 A R B0 o BRI D R . 4]
(i) Ll AR W TR 3R 5 22 43 A % JEB R IRV 3R ALy 21
S A S N[ o G e O LS G VA2 S S
() F2 50 A G2 B S E— B AT W L gk . LA
P<C0.05 B ERFHGIT¥E L,
3 BER
3.1 TTiRT4 41K B SBP f1 DBP H# T WG
i 4 AR 7 2 SBP I DBP #5& FIEH 4l (P<<
0.05) ; &1 % 2H A A AI 20 SBP 1 DBP [ &, 22 56
Gt FE X (P>0.05) , HA A ek, W 2,

®2 FTHWEIEAKAR SBP # DBP bk (zEs)

HHl = SBP/mmHg DBP/mmHg
EHO12 122. 67+ 6.03 91.32+ 4.29
AR 12 180. 0910, 61° 142.43+13.34"
12 182. 67+ 9.05" 137.48+ 9.07"

EHIERWA L. P<0.05
3.2 AS[A] IR & ) % 4% 41 K B SBP F1 DBP ) 5%

M AL R P AN B R 9 SBP Fil DBP 5 T
IEH 41 (P<<0. 05) BT fil 41 = isf SBP Fi1 DBP D) K& 7Y
I SBP $4I TR 4H (P<<0. 05) . W R 2 07 24047
SER R, 4y 40 Z % SBP.DBP 1% £ 800 4 4 48
T X (P<C0. 05) . B R A Z X%} SBP.DBP ) 4%
NP A2 HAE Y RS2 & L (P>0.05),
W 3. %4,
*3 FEMRSRMEARR
SBP #1 DBP gy &0 (£ 5)

BHR B n SBP/mmHg DBP/mmHg

JRI IEW 6 128.15410. 96 92.584+11. 29
LR 6 184,884 8.52°  143.434 6.44°
£ 6 141.294 4.74%  105.284 4.07%

PyRS IEH 6 128.93+ 7.44 91.51+ 7.08
LR 6 177.82416.59"  135.58+24.62"
£ 6 155.04411.12%  131.90414.16

T SIERHALE, P<<0.05; 5HBIZH i, * P<<0. 05
3.3 N TR) B B ) X 45 ALK B vE MT fn 5-HT
TR BRI R MT & &K T 1E % 4.
S-HT & T IE % 41 (P<<0. 05), T I 41 )= . 74 Wi
ANERE MT & ¥y E TAAA, R 5-HT & &
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RTARBIE (P<<0.05), FIRNE N EZ WS RE
NG RN MT ) F 800 A i % s L (P<
0.05) Ard N E X 5-HT & &5 F 500 i & &

X MT Fl5-HT £ o i 38500 M 5 35 1938 BAE 4
TGt 2 L (P>0.05), W#HE5.%£6,

x4 HREZEMSAEREXNARNDEZMHTEZEFEZSHTER
i ZRKE  EWETITM A B Y7 F A8 P 1A
SBP iR 5. 768 1 5.768 0. 060 0. 809
el 16 081. 656 2 8 040. 828 83. 147 0. 000
MR X 08 503. 636 2 251. 818 2. 604 0.091
R 2 901,197 30 96. 707
DBP i JE 763. 325 1 763. 325 5.515 0. 260
il 4 537.579 2 2 268. 789 16. 392 0. 000
AR X441 1 820. 834 2 910. 417 6.578 0. 400
R 4 152. 301 30 138.410
3.4 ANTA)E IR B A 2% 41K B0 L R Clock Al *5 AEMR$HMEAXR MT
_HT 2 2/ 206 7+‘,
Bruall X8 4 35 K F 1B AL B 0 B MO ARMBIRL D)
R A n MT/(ng/mL) 5-HT/(ng/mL)
Clock H& P Py Lo BE Bmall & A i 2 25 7K1 B OIE® 6 183.30+23.10 20.47+4. 96
PIE TRIRI (P<<0.05), PN K7 Z 00 4s 1 5 R 6 152.34-53.60" 27.51+1. 48"
ﬁ?,ﬁ:}'éﬂ%'f}(ﬂ“ Clock #1 Bmall # %} %3k K Ry = o 6 217.90+ 5.97% 25.9141.067
T IER 6 161.33427.22 30. 59+ 3. 36
7 2 3 2n 2 g i+ = i C
HONAT S22 (P 0. 05) - IR AT Clock M 6 168.82+21.08 27.7244.13
T Bmall #HXF 22 3K 7K S i) B R0 B W5 & 1) 32 HAE £l 6 205.31431.66% 31.45+7. 40

MBS %2 L (P>0.05), W3k 7.38,

W SIEWA R, P<<0.05; 54 H#E, * P<<0. 05

*6 HMREZMNSEFREZEXN KB MTHS-HT SEXMHAEREFESHER
Ei=RaD 75 7R B8 2558 7 F A ¥y F{H P{H
i MT & & it & 2 302. 560 1 2 302. 560 2.965 0.095
Syl 12 348.589 2 6 174. 295 7.951 0.002
iR X 4340 4118. 236 2 2 059.118 2. 652 0. 087
R 23 295. 625 30 776.521
M 5-HT & & B} J& 30. 895 1 30. 895 1. 720 0. 200
| 11.548 2 5. 774 0.322 0.728
i & X 43 40 156. 546 2 78.273 4. 359 0.220
2= 538.731 30 17.958
7 FEMRHHNEBXR Clock F Bmall f PR AL 43 B 9 886 K L P A 1 3 L A A
M RIAEAFER M (L) BOE B [ P IE B g5 4 . JE a I e A i R
BHR A n Clock Bmall e AL AT LA AN [F] 9 25 IR 9T H S 2 )
JROFEHE 6 0.9550.11 0. 80£0. 08 FOAS B A7 SR 2 — A AN 2R L Bl R, LK
i IJ Jr + Yoou) ] 37,
BA 6 0.70k0.01 0. 722067 2014 A A R R A KR T
EFORI 6 1.3740. 107 1. 1440. 02 VSR 0 2 K L3 36 7 T 19 1 B SR T
T ER 6 0.96+0. 25 0.78+0.08 GEURLNEES filr 770 A5 P M I ”A‘ I ‘
R 6 1.084+0.56 0.8740. 80 Eﬂ{\%"i[m]o %Tﬁf’ﬁﬂﬂ*ﬁ?c%ﬁ%ﬁ(ﬂ@?ﬁﬁﬁ%,
s 6 1.06+0.19 1.17+0. 06° XA 7 I AP o ML T A — s 9 LT AF () ) RE A
TS IE ML AL P<<0. 05; 54 Heds . * P<<0.05 SRR EGL M S I EER Y., F S R
4 itig ST A AP 23R 9T RE U8 A ek e R PR I

J R e e LTS 2 — Pl L A AR R . 4 O A
2010 4F A g AL e A6 T A9 N B0 v s i A A E T
BB 24,6000, H 2 BAEMKHSHS . EW
O » AR I8] I s 32 {60 s AR T FH K. 24 h Lk
LB — 23 R AR AT B A A T R BIL A
G2 IRIAE AR E AT M I RE . BEH BUARAETE T R

i S8 O A S A SR B A M IR 2 M. b
AT o R R B R S A B g
Fe o £ A I A A 9 A

AW R A W T IR AR R AE . AR 2
A P RE 0 i BRI S BT A B AT
PRI A W Bh 2R B8 T 4 R W B e — Bl B R AR
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*8 MREZEMOSAEREREI KR OHEERE Clock # Bmall 3 RZKEZMHWEARFTESHER

8 25 A B2 R A ¥ 05 F 1l P {H
Clock 3 [ & ik /K F- i} & 77.8 1 77.8 0.941 0. 340
! 154 264.9 2 77 132.4 933. 4 0. 000
I X 434 161. 8 2 80.9 0.979 0. 387

A= 2 479.0 30 82. 6
Bmall 3 A ik K F A} & 71.9 1 71.9 0.868 0.359
x| 154 631.3 2 77 315.6 934.118 0.001
A J X 434 167.4 2 83.7 1.011 0.376

TR 2 2 483.0 30 82.8

IR e NG SN L 5 VN i 8 < 7
B AR S el B A R R e R
B R AR G B i R i B R G A A PR
A=W 5 A1 JE A i 2R L O L Bl 18 R K A )
(VAN RN T ' o 1P\ A X 7/ R Y 2 S R N
= R i e = AN S e B o 2 A
WRGH A EM S RGE W RKEAE . A KR
T2 B SRS BAL 3% 4 b IR e A e
BEUR 6 HaEmkaitaEy RN
BN B WA A WY TR S i
s, BB A, Bl —HERMEO
Joff (4345 Clock .Bmall .Per.Cry 4 A ¥y 4h 3 KD
R E SR Y A g . HoHr Clock JE A A Bmall J
PRI B 2 91 0 2 SR 0 T 50 S 0 B B L X T 4k E
BRGSO KR S
W R BT MT HA W A9 5 Fe 7 JF H 8 ik
AP I AR TS AR S — R AR et B e T
PLSE —15 6 T8 R 22 A5 31 ) Rl 9 48 105 e 1A
TYERYY . MT 1 se i1 JE AL T AR 5
£ | A Sl N v e TP U A o A B
MT &% T4 E MT, RE7E K 5 i 5L ali B9k &2 1l
FE B 19T A 6 R Il R T A B R Y
5-HT & —Fh 4125 (B i 71, 7T BE 52 i Sk R 350
[, 5-HT RE A2 3k il 45 1 18 JUL 20 ML A Wi 4 4 A=
2 55 1f R i S A O oL A T BE B L
e AR EB SR . R SR 05 B 1R
PR R A TEA AR T A A DR AR VL R I 4 5 A
(578 F R0 L U S0 A R 48 o SR B Y
an B HAE Y B R G852 AR AR W) B &R g i R
TR A 25T IR T RS R AR AE Y B RS
FAT 2 1 B T

T S R[] 2 27 DA RE (R OUL A B 0 Al L AR 4l A A
A i T Bl JE ) e 7 Al B A R 5 IR A RN R i Y Bl
AU PP UL e B e R) BE A — 4
ETE T A MKBEE + Ry s AR
RAAARL T AR A AL . ol R AT R R L AR

it AP U IR B AEIR IT e IR AR R A R Y
KB AN BA BH L e 25 LAY I e R T A PR A R R
B o ARSI PR R A A R R B & R
BH BH 22 /< 1L Foc % =22 Bt T) B 1 2 v I R 3 <O 3R
BLZ B o BT B2 04 ot 2 = B, 7 BH AR
Bl PG A2 LR & 5B, TR 8% W
T AT AIE 52, [ 44 28 B 7 R0 A 7E B 50 SR B
8o WOAR YRS G 5 = R 2 = B Ll DA 8K
PRA AN BHEE I . [ R AR 408 i %) 19 A 1, e 9% S
R R B 0L 5% 45 T 4 B 72 Ak, TR 5 AT A 9T IR R T
e IS %) B S50 DA B 8 e 1 1 FRL AL

P& 22 40 B 1 R, 40 41 I E X SBP,
DBP. Il i MT & #. Clock % ik 45 % RQ .
Bmall FiE45 581 RQ M BN A Gl X
(P<C0. 05) , B JiZ P 38 5% 45 48 b 1189 3 0007 0 25 11
LHAERB TG 2% 5 X (P>0.05), 3B A 5L 5
gl R RS R RN R, A5 &M, SHR
Y I AL MT . 5-HT KO JIE Clock #1 Bmall #)
FRTACEA — & R EEE R I BTl 28 () SBP
DBP I T #5521, 13 B b B 1 o) LA B 45005
EFAIZH MT 5 & A2 J 8 (P<<0. 05) ,5-HT &
BRI A BRI (P<<0. 05) 0 35 A Clock 23k
SRR R 4 3 TE s (P<<0. 05) . Mgk B RR,
13 AT 23 55 4 1 SHR GO IF Clock 6 R (1 353k
PEFHIME MT & &, B8 5-HT & 5 i 52 3R e
B . EHTEF AL SBP SR F LA 4 (P<C0. 05),
Ut BT I BT ) LA R S TR PR s BRI MT
R A TF i (P<<0. 05) .00 IF Bmall 3 H 3
TR KO- $5 1E 8 2 AR R 41 8 3 T (P<<0. 05) . I
S5 RAR IR B A] AE 8 o 42 % SHR 0 JIE Bmall
FEP I 2K KOF . $2 TH LT MT 5 5, DU 52 B %
RS i Fe 80 S HE N 48 2 MT & & AL JJE Bmall
HE IR 22 38 7K 7 HR B I 22 B8 A5 R e L R B — B
Gy o WRFESC R BT AR S — Bl A R M B2 T
AR A AL IR . B AT RE R A R B R Y
B A 2T i MT & 8> 5-HT & i, DL KR
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Antihypertensive Mechanism of Acupuncture During the Period of the Day from 7
a.m. to 9 a. m. in Spontaneously Hypertensive Rats Based on the Regulation of

Circadian Clock Genes Clock and Bmall

WANG Yan-jun'*, LI Hong-kun', SUN Ming-xin', LI Yan-hong"'*, XUE Wei-hua'*

(1. The Af filiated Hospital of Hebei University of Traditional Chinese Medicine , Hebei Shijiazhuang 050011,
China; 2. Hebei Provincial Hospital of Traditional Chinese Medicine , Hebei Shijiazhuang 050011, China)

[ Abstract] Objective To investigate the regulatory effect of circadian clock genes in reducing blood pres-
sure by acupuncture in spontaneously hypertensive rats (SHRs). Methods A total of 24 SHRs were ran-
domly divided into acupuncture group and model group, and 12 Wistar Kyoto (WKY) rats were selected as
normal group. The rats in the acupuncture group were given acupuncture at bilateral Quchi and Zusanli
acupoints during the period of the day from 7 a. m. to 9 a. m. , and those in the model group and the nor-
mal group were tied up with the same intensity as the acupuncture group. Four weeks later, six rats were
randomly selected from each group during the periods of the day from 7 a. m. to 9 a. m. and from 5 p. m.
to 7 p. m. to measure rat tail systolic blood pressure (SBP) and diastolic blood pressure (DBP), as well as
the serum levels of 5-hydroxytryptamine (5-HT) and melatonin (MT) and the mRNA expression of the
circadian clock genes Clock and Bmall. Results The main effects of grouping factors on SBP, DBP, serum
MT, and RQ values of the expression of Clock and Bmall were statistically significant (P<C0. 05), while
the main effect of time factor on each index and the interaction between them was not statistically signifi-
cant (P>>0.05). Compared with the normal group, the model group had significantly higher SBP and DBP
during the periods of the day from 7 a. m. to 9 a. m. and from 5 p. m. to 7 p. m. (P<C0.05), and compared
with the model group, the acupuncture group had significantly lower SBP and DBP during the period of the
day from 7 a. m. to 9 a. m. and a significantly lower SBP during the period of the day from 5 p. m. to 7 p.
m. (P<C0.05). Compared with the normal group, the model group had a significant reduction in MT and
a significant increase in 5-HT during the period of the day from 7 a. m. to 9 a. m. (P<C0. 05); compared
with the model group, the acupuncture group had a significant increase in MT and a significant reduction in
5-HT during the period of the day from 7 a. m. to 9 a. m. (P<C0.05), as well as a significant increase in
MT during the period of the day from 5 p. m. to 7 p. m. (P<C0.05). Compared with the model group, the
acupuncture group had a significant increase in the mRNA expression of Clock during the period of the day
from 7 a. m. to 9 a. m. and a significant increase in the mRNA expression of Bmall during the period of the
day from 5 p.m. to 7 p. m. (P<C0.05). Conclusion Acupuncture during the period of the day from 7 a.
m. to 9 a. m. can reduce "bimodal" blood pressure of SHR, possibly by increasing serum MT, reducing 5-
HT, and increasing the mRNA expression of the Clock and Bmall genes in the heart.
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