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Abstract

Objective: To observe the effects of the acupuncture of combined method of the acupoint-prescription
of umbilical inner acupoints and the insomnia acupoint-prescription on 5-HT7R transmembrane sig-
nal pathway and explore its relationship with improving the mechanism of central 5-HT disorder in
PCPA insomnia model rats. Methods: After being randomly divided, modeled and screened for PCPA
insomnia model, 64 rats were divided into four groups, and each group was 16. The normal group and
the model group were given no special treatment, the acupuncture observation group was acupunc-
tured the combined acupoints of the acupoint-prescription of umbilical inner acupoints and the in-
somnia acupoint-prescription. The non-acupoint group was dealed with acupuncture non-acupoint.
After six days of treatment, in the hippocampus homogenates of the rats, the content levels of 5-HT7R
and cAMP were detected by enzyme-linked immunoassay, and their correlation was statistically ana-
lyzed. The expression of Gas was detected by western blot. Results: The contents of 5-HT-R and cAMP
in hippocampal of PCPA insomnia model rats in control group were significantly reduced, while that
of the acupuncture treatment group was significantly increased, and there was a significantly positive
correlation between them in each group. The relative expression of Gas in hippocampus was no sta-
tistical difference among the four groups. Conclusion: The cupuncture method could improve PCPA
insomnia by regulating the 5-HT;R/Gas/cAMP signaling pathway. This regulating mechanism is re-
lated to the acupuncture method improving the pathogenesis of central 5-HT transmitter disorder of
insomnia.
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1. 518§

S5-FR LA 7 WA (5-HT,R) & 5 HEHR AN U BE 2% DIAH G 2 B 5-HT #r&ef i — MR, &0 HEHR )
BREA TR, (A5 9 5-HT (EREIRYLH A E — € XK R, HAERENANEERE. £l kiR 7
B I IR I DR SR BRE 1) 2K [ 119775, B 235 PCPA JRHIRK SR AR 24T 5 [2] A S 83 HAX 5-HT
BRI HLE] . 5-HTiay 5-HToa SZARMEH I SLUGIERK[3] [4] [5], ANSLIGHEF BTEM 5-HT.R [FEEE. My
5 5B BIR T 5 2 X 5-HT BEASHLHI I AT RESS &R

2. MRI57%
2.1. M5

2.1.1. =¥
{e JE SPF 2% Wistar #itt A5 80 W, 4A (250 + 15) g, 1) PHERLK s Wpseas b4t iR 20°C
~25°CHiF%, HWRIGIEEABIEHR, EREE, HBEWK, @&ENERSE 15d,
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2.1.2. R

W} G2 & R (PCPA) IR £ : S5 [F Alfa Aesar, fit 5 : H30Y014; | T Gas (Santa cruz, 555 : Sc-135914),
Il §t: Goat anti-Mouse IgG (Bioswamp, 55 : SAB43706); A 5-HT. 5-HT;R. cAMP ELISA {7 & (1Y
Bioswamp): HXERFEAEMFHARAR, fit5: GR-201912, 201907.

2.1.3. {48
IR = B O L(SIGMAS-18K, 1 [E Sigma 22 ); Bio-Tek 800 Eff##{% . mini protean 3 cel HLiKAX (35 [H
BIO-RAD A A]); FEARHL(ZF== Thermo Labsystems A &); #5772 #H(IHH.CP-01W); £ %A (FLUKO-PRO200).

2.2. SKBTE

221 WA

KFHRENLIE 73150 80 H Wistar K BN VIEH 41 16 A AR R 64 H. RS
A K B R FH I Y 2 0ot S T R (PCP AR AT R SR ], 7 S R A A D 1) 48 UK R A% R L K 7R
B NRIRTTING WAL TEZ4L. AR 3 41, R 16 K. MU4LR 16 Hahia s a5 5
PRI A 1~16 55 {E&HFHERSE, SFH 1~6 ST e i, FHHR 7~16 SaH
BEAT BREIBR G 2 S5 AR S AR o

2.2.2. PCPA SLERIERIFIE

S R FR(PCPA), Il FH AT K B, 45 mg/(1 mI-100 g) &, FH 99tk 25 B8 257K (pH 7~8) i & T &
W& H .

T L4 8:00 £ 47K K R 3% | mI/100 g 7 E G e T PCPA JRER, H 1R, ZLEs 2 H, 155 2
RGNS PCPA 28 h~30 h J&, ZhW tH IR N BEZR 525 FRAIC, BB R, BIM A k. 53,
HRIESIAE, AR5 IR HA W EAFE, RS H 8.

T 2E R s v S A (R A AR P S A 3 R K

2.2.3. $tRIFMSERITIE

4 T ERE R JE O H FE AR ST R TT .

1) IEWHSHERA: ATAEMGYT, ¥R TR JMR T I A 2EAH 5] BT 1) AR )56 R 1 BT )
(7 min).,

2) JRHRTT 0 A A

O Jeth TEFRI AR IRTT .

B IR, B0 TR B 7S /e T I ERAE R B B X [1]55JF 2.5 mm AbE—[AIFF, FRZk |
B (5 LB E A BE4) 20 mm $75); LUE B AL, IER A RS, AR, EARE, KL,
4 ESBNA, 6 AN

BHI75%: LA 25 x 13 mm A=, BN RS, 10°~15 RN 2~4 mm, &5 AT IR,
s BER 30s, St 3 min.

Qs TN RIRTT 7URTT o

B[] BT S R =B = FI58 . KR T TAERT B PO e s A SR B i 2%, BRI 1 mm;
=W A BRARE 10 mm, BRI 5 mm; REREE=R, EBRCHESMU, HEE /N L T2 5 mm
Ab, BRI 7 mm; SCYAUREERTEAMI, BEREDCHT 4.5 mm A RBRE AL, B 1 mm. AR5k D25 x
13 mm KA 225, BN TR LR BE , B G AT 488 1 B 90° LA A 90~180 /43 I i/ I B2 48 1%,
F7UT 30 s G e, BXRILIATT 4 min.
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DA b SRR SN ] R A TG TT, 36 7 mins

3) ARSAH: AL T &% WA EE AR A 2], RS T RLIER L ANT 2.5 mm IS R 1 mm AT
J = J7 e AR A 3 mm; &F7XAT 210 s JE g, BERETE 7 min.

PL L 4 AN H05%, BHIRT LIk, 6 K.

224, KREDEM G
BRI REES 2 K, EIASESHEY, TFauRas b8 m, vk EasEga kRS, A4
LK e £, TR R E G BT -80°C UK 174 Fl .

2.25. KR#ED 5-HT, 5-HT7R, cAMP ZE&N

H 202, 4 1:9 BN 0.9% AL N IA T, 414151 2 23KIR N &) 3%, 4°C, 3000 r/min £5.0> 20 min,
WG, BT-20CLHRAZERFN. SRR IECVERE I 5-HT7R. cAMP & it FFI& it I 15 B L bife
mfls FEGFLA D X RRAL, ArdE S LIS R B AR AE S 50 ple AR FLAS AR IIRE A 10 pl, FEn
FEARME R 40 plo At St FLATREAFL LI A BRBEAR iC 5044 10 pl, 37°C/KIREAIR A 60 min, J5HEAR 5
W WoKAIAT . FFUIMNEY AL B % 50 pl, 37°CEEYEIEH 15 min. HIAZIER 50 pl. 450 nm &
M5 S AL BE(ODYH o TH N UARYE S Ar ik St WO BE DL bRt Sl BE, THEARTIINRE & 5-HT7R. cAMP

.

2.2.6. KRED Gas FiKMN|

FELE. O SEARI: KRREWLG, 2 5iaE DA 5, IndE & A 20 & BB Hl
7, UK EWEEE . S, 12,000 ¥, 4°CEL, W HIEW, 7%, -80°CIRfr; @ BCAEEHERE; O &
FHUk: @ . © #HE, © —hiiE: @ Zhima: ® 2E#. MA Quantity One it &4
HbrE ALK IEE, H5R—BR RN R g-actin 64 FIK B BT ELEL, FiZE A RIEER
OB T 1880

23. GtFERE

K F SPSS16.0 A AT G LT 08T, SEIGEE A B AR 2 (X £ 5) R, A tb B R T E45
Mr, P<0.05 NERBGHHE L.

3. R
1) % PCPA KFifES 5-HT. 5-HT,R. cCAMP & & (X+s)K5M, W 1.

Table 1. The contents of 5-HT, 5-HT,R and cAMP in hippocampus of four group rats
1. BEARED5-HT. 5-HT,R. cCAMP S 2SN

T Ef=EaN

S \\\\\ 5-HT (ng/ml) 5-HT7R (pg/ml) cAMP (nmol/L)
EH4 510.06 + 50.01 2352.08 + 126.58 102.78 + 11.00
LAY EH 198.96 + 28.54* 1485.42 + 103.43% 40.32 £ 6.73%
Wk 406.82 + 33.26"" 1949.45 + 159.93""~4 80.93 + 6.40""
e 219.71 + 39.93% 1420.17 + 99.36" 39.34 +7.37%

F i 149.83 122.316 150.11

P fH 0.000 0.000 0.000

e HIERANE: 'P<0.05, #P<0.01; HREBALE: P<0.05 “P<0.01; LHiECANE, 4P <0.05, 2P <0.01.

DOI: 10.12677/tcm.2021.102036 264 R


https://doi.org/10.12677/tcm.2021.102036

Bl 5

M 1 AT LLE . PCPA KIRBIAIZH 5-HT. 5-HT/R. cAMP & &5 IEH HAR% B2 MRS, @il
EHHIE 5-HT. 5-HT;R. cAMP & &2, HEASGIFELEI P < 0.01), ¥R REE/]XAIEAM
Rtk

2) % 5-HT. 5-HT;R. cAMP kil 4845 AH ELIAIFIAR DG, 415k 2.

Table 2. The index correlation between 5-HT, 5-HT;R and cAMP in hippocampus of rats in each group
F# 2. SHEAFRIE/D 5-HT. 5-HT;R. cAMP IEFRIEIHEXMEH TR

—
—

— il . .
—~— g iy I 4] + 16l 4 e/
HEEHE A — IERA FEALLH BT HIIEH |3
HHR FRHL 0.810 0.914 0.844 0.768
5-HT 5 5-HT;R P {8 0.005 0.000 0.002 0.010

EEWE Y =1306.61 + 2.05x Y = 826.56 + 3.311x Y =299.17 + 4.057x Y =1000.43 + 1.91x

HIRAREL 0.861 0.813 0.803 0.891
5-HT;R 55 cAMP Pt 0.001 0.004 0.005 0.001

EVEppE Y=-73.239+0.075x Y =-38.305 + 0.053x Y =18.321 + 0.032x Y =-54.56 + 0.066x

HHK R B 0.845 0.832 0.814 0.736
5-HT 5 cAMP P14 0.002 0.003 0.004 0.015
[EPEpE Y =7.897 + 0.186x Y = 1.289 + 0.0.196x Y =17.26 + 0.157x Y = 9.495 + 1.36x

F 200, F4 5-HT 5 5-HT;R Z[i]. 5-HT;R 5 cAMP. 5-HT 5 cAMP Z ¥ 2 IEAH MR R,
FHIIF G R () P <0.05).

3) X PCPA KEifF 5 Gasllp-actin & & 50 FRIEMEEm, Wk 3. & 1.
Table 3. The relative contents of Gas//f-actin in hippocampus of four groups

3. REARED Gasl/p-actin ZERIFIN

34(n = 6) IEFH FREAL el F& P&
Gaslp-actin Fik 0.738+0.106 0.531+0.149 0.537+0.132 2.587 0.111

W SIEWALE: *P<0.05, #P<0.01; SEAALE: P<0.05 “P<0.01; H5IEAE, 4P <0.05 22P<0.01.

AS B5 C5 D5
-actin f '
B - —
Gas
— —

Figure 1. The expression of Gas/g-actin in the hippocampus of the four group rats
1. &40 PCPA KRi8D Gas/p-actin BT FRIL

11, A5, B5. C5. D5 \R&EshWordH Kkzdh's, Eln&4l PCPA KL Gas Ip-actin FHXf
kg, SBRHAIEE AR HRIA TS, KK, HNE p-actin #HXS RIAEHE (L 2), S4lRERZE
ARG R (P = 0.111).
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4. 71ig

FHRAE RIS A K K R . BABA oM. SRER T IR IT R ARIE B IR T (6], E7ONFRTT. 32
W R=H, ZHES, SEETE KK, B RIRAE K KRR AL . B NIRRT IR 55 FF 05 ~F, &
MU =N FTTE, REREVAEAT R IR KGR 4G 8T I impE, o2 i E T IS SR i AR 4 5
BB BWIAER , XGEENRIERIEA S SE R s WO 5T P ER RS R A 2 A 9 FH
AU, & DO EERICA IR SR, T2 TS 2 R, R RIRETRTT
(BRI S8R T SR A A H: BR28OT [7] [8] . BUAFK, S IRAIE 1 I IR S & SR BR Y T7 S HIA T SR ARAE HL Ak
W, BHRART 3 B —EPfI[L] [3] [4] [B], XFEREREA RCHh A3 I P FRET A fe 8 ORI S50 A AR 18 1 11
AR, YR RIERIRIT BARZ R ia E A TR SR ARAE PRI I I 22 26 15 . 7K K BT RE P47,
AR 7 A SR HRRE FE I 9 51

MR A A 5 BRI, — i AL ) R G P o X o 22068 T 5 i K A SO B DI AR O [9] 0 B-HT A2 A 2 SRR
- BEBEALE ORI 0T, RS BRI (1 & AR A e Rp e A AR, RN “BURE T [10]; 525
5/ A 5-HT BERR - SEEEALH] ) E B A5/ H L2 —[11]; PCPA /& 5-HT &AW, MElvEST PCPA fit
i AR T 2R, IR B 5E A R AR, 0 PCPA SR AR K BUBE AL B AT A A 2 A T R AR E X 5-HT
I T BEAS LB AL S BB RS s BRI, RS PCPA RSB RUOKHN B2 it 5-HT R T[54
80% [12]. HHiX 5-HT (e REARYI & SZ A M T RE TR T /3 b XA KA, 1) 5-HT 2R AL ThaE X2 B
5 5-HT MR B RS, BEFIER] PCPA SRR X 240 S — {5 cAMP S2md4H i i 5 Dy e [13], HA G2
5-HT1aR+ 5-HT,aR. 5-HT;R %5524 J5 41 M5 il g 1) T %, HEM 5-HT AL 5246 5 19 R i i
GalcAMP/cGMP 4 i BERRAL 1] 5 WX 5-HT 326 5T FEAS AL AT BE AR AE FL0AH DG, Horp, 5-HT/R fEiE 5
ZorAn, AHEK Gas, I AC iEME, JhiE cAMP, ZHERCTANATI[13]. WABITLERE K, PCPA %
MR R 5-HT. 5-HT;R. cAMP & &2 40135 2 W& EAC; HAGME s, 5-HT 5 5-HT;R A,
5-HT;R 5 cAMP. 5-HT 5 cAMP Z [} 2 IEM MR RINZH, WAEGHHE L, Bl PCPA FAIK
BRAEAE K 5-HT 38515 AL S FEAS NI, WAEAE 5-HT,R S IR N 15 S Bk (RS, —F 2 A 1IEH
KMk, BAAFAE SR N TE G o Sl ) R BIR 7 45 & I I R/ CEHI IS B-HT . 5-HT/R. cAMP & &#if5
FRESE, HERERIZSGE R HEHE, 5-HT 5 5-HT;R Z[W. 5-HT;R 5 cAMP. 5-HT
5 cAMP Z ¥ B IEAHRME R RIS, YA Gurt5 = 3, VSIS B35 7 PCPA B K B AKX 5-HT
G S AR BRG], oGE 5-HTLR 5 B M A (5 Sl ik RS, & 2 WA IEA M, oG8 —Fil
) [B) A7 LE SR P FE I, AT & E A R s WA I G T 5-HT/R/IGas/cAMP il 5 5 1) ¢
BOTES, BN B 5-HTR & EMEGE Gas 5 51 5E, H5R AC iGTE, R1E cAMP ZE 8 n,
SECS-HT (W& BRBE S I, ATk 7 R FAX 5-HT 3B FEERSHLE], Mt By iR st s A
B o) R TR 5-HT,R 25 5 K 40 M A5 5 @ B AL -5 6 o0 o538 HiiX 5-HT 33 i B AL [ 32 AH FLORIR (), i
T [ F 22 T B ) (R AR T VR, 22 ) e R MR LA 8t AT eI I 5-HTHR 55 HIUH G 4r e Dy 8, X
SHAth B AR R RN B B A 2 Y 0 WA TR . Gos /2R R M E BB/, el BondicE E R
AR LA, (AN S ERAREIG R, RN Gos ZIRZ 2R G HATHIFEDE, (HI4R
Fr5 I ERUER) 5-HT;R. cAMP —E0#a%y, Wk HIX — B IS 1S S5 W EH . SIS 4 SR RATIA
I ARG A R IR 7O RIS 5-HT/R/Gas/CAMP {5 5 1%, 0038 1 W AKX 5-HT # gL, X pifh
BUEIP FIAS ELEmR, ZRA 2] PCPA RHRAE s SE0HEI ] B2 %4 HIXT 5-HT,R/Gas/CAMP 15 5l
PR 10 R P TR 4% T RE SR AP ok T K S5-HT S BRAS HLE], B BT G MERR VR A o (XA LA AR S i A
A, BAREE ., fERNUEISE, Z0d— PR

DOI: 10.12677/tcm.2021.102036 266 R


https://doi.org/10.12677/tcm.2021.102036

DA E
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[ B, TR, w5 SRR 120 5 R A S IR I PR T 0 A R VA BB 2 AT B A i 0 R A 9]

[2]

(3]

(4]

(5]

(6]
[7]

(8]

(9]
[10]
[11]

[12]

[13]

i 32 [ (22 [H] 24, 2016, 27(9): 2184-2186.

P L PCPA SRIR B A B AT A% B R FE i 5-HT . Glu.GABA 3 Jif & 2 48 [D]: [t 24 A8 3]
TR KA, 2018,

PR, T, KT, DM —PEHEXN PCPA KHKEIE D 5-HT. 5-HIAA & &M igZ[J]. H E ek
s 2e &, 2016, 22(11): 1517-1519.

DAL, PR, £, R, . SMERE T EORN AR S S AR D 5-HT1A, 5-HT2A S EHRE¥
WA B L[], MR R R 2R (B 54 AR), 2016, 45(6): 670-673.
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