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Study on the efficacy and mechanism of Tongbianling capsule in the treatment

of constipation
CHEN Ying, XU Zihua, HU Bei, CUI Yaling, GAO Huan, WU Qiong(The Laboratory of Pharmacy Department , General Hospital
of Northern Theater Command of the PLA, Shenyang 110000, China)

[Abstract] Object

he effects of Tongbianling capsule on intestinal motility in normal mice and carbon powder propulsion rate in small intestine of

To study the efficacy and potential mechanism of Tongbianling capsule in constipation. Methods T

constipation model mice after were observed administration. The potential targets and key pathways of Tongbianling capsule in
treating constipation were identified through network pharmacology. To verify the mechanism, the expression of p-PI3K/PI3K, p-
AKT/AKT and CASP3 proteins in mouse colon tissue was detected by the western blot. Results ~ The time for mice to excrete the
first black stool was shortened and the number of fecal particles was increased in Tongbianling capsule administration group, and
the carbon powder propulsion rate of mice in each Tongbianling capsule administration group was increased. The results of network
pharmacology showed that treatment of constipation by Tongbianling capsule may be related to signaling pathways such as PI3K-
Akt signaling pathway and 5-HT. The protein expression of p-PI3K/PI3K, p-AKT/AKT, and CASP3 in mouse colon tissue could be
significantly downregulated in administration group. Conclusion  Tongbianling capsule could effectively promote intestinal
peristalsis in mice, increase the frequency of defecation, and effectively treat constipation. The mechanism of its action may be
related to the direct or indirect regulation of intestinal motility by the PI3K-Akt signaling pathway.

[Key words] Tongbianling capsule; constipation; mechanism

AR e PR WL B4 i T, B AT AR
2R R AR O A A BRI R 5
M, A5 B8 F) SE AN IR L T, A BRS04
N 14%, PP AR ARG B2 HA, 25
SR JNPE 23R 7 AL, AR AR R Y al BUS Behr iy
FYR SRV 2 AN ROV 22, 1524 Jm oy SR, BT 7

[(E£mB] LT AREREARIRIN A (2022020784-TH2/1015)
[EERIA] PR &8, 840, PF5E 0510 BEBE 25~ HF5Y, Email:
cheny1028@yeah.net

CBEEE] R B BIEALZ00, BF5E 5w BB 252050,
Email: wuqgiongbaby@126.com

B HEBRIRTT EIKRIATRAR, ik R _E XY
I BA AR, % et MR LA
LA,

06 R A AL AR A DR R BE A 0 A B PR
e il 77, by A T I AR A U R 25 4R
A P, 15 R, RIS EAL; I 4h
ML 7, FHIA LR AR s PR A A B B, 405
WA, K TR R A R . =G, LR
S W IEE A TS M EAT KA i
A D2k 7, B2 A PRAE N 4R A IR T (R A ] ]
MU AR TR I, B Ed 2% M


https://doi.org/10.12206/j.issn.2097-2024.202404008
https://doi.org/10.12206/j.issn.2097-2024.202404008
https://doi.org/10.12206/j.issn.2097-2024.202404008
mailto:cheny1028@yeah.net
mailto:wuqiongbaby@126.com

IS 20254E 1 H25 H 43 SR 1
Journal of Pharmaceutical Practice and Service, Vol. 43, No. 1, January 25, 2025 11

LRI DL Koy R 0050k, R Rl e
Xt 7N BB A8 FH B A0 25 9 1B

1 SEEemH

KM /MR, e, SPF 2% 20 ~ 22 g, ) HiL T K
AW AR A B H], VA ATHIES (SCXK (1L )2020-
0001), i&E W PEME R 7 d, A AR EFIRK . Gl R
Jig % (LB % DX = Be il 57 2=, 20220304 ) 5 £ 2 i
WR T e e e (VU245 ARl 254 PR /], MHJI1309);
JBRA™ AL (ZE R B2 = 245 4 AT A BR 2 W), 202206003) .
W2 4k R A ([ 25 48 A Ak 2 R A R+
20210615), 17 P o by (1 25 48 Ak 2R A FR A
7],20211110),

2 WA

2.1 GEAR Rk G SRR AR AR
2.1.1  XFIEH /NS B D BE I 520 SE G

BUNER 50 H, BEFLA A S 41, B 10 5, 43
RS LA, 8 R R AGR & (0.2 g/kg) . R
(0.6 g/kg) Fl i 7 2 (1.8 g/kg)ZH, BHPE 245 k4= AL
(0.8 g/kg) ¥t ML, 440 10 H . 25 R45K 12 h
Jii, A AE R HEL T 2% 0.2 mI/10 g =24 T3
18 R IR B, BHEXT RZHF% 0.2 m1/10 g 77
BT A AR, 25 AT IR 4% 0.2 m1/10 g 71
WV E T A B K, TE S HE A 1 ok 2R Y A
6], FEINHC 4525 3 h NHEE R R
2.1.2  KHEFMERL/ NNz B T HESE 20 10

BUNER 60 H, BEHLS A 6 41, B 10 H, 4391
RS AL BRI | R AR i (0.2 g/kg) .
Hh I (0.6 g/kg) A i (1.8 g/kg) 4, BH: 245 6K
{730(0.8 g/kg) WAL . ALY ZH FIA5 25 25 2 01 FH £
PRI WR T RV WRE 15 B, 748 6 mg/kg, 2 IR/,
HESE 2 w, 25 YLK SRR IR OKHE S, 2 IRud,
ML 2 wo WRUEAAZARE S A2 1 IR/, HEE
HEH 6d)a, 2EEAEIK 20 h, PEATELE . RIRG
245 )5 30 min, 220/ ERE R 0.5% 2 1 L 21 4k K 4
Jic B AR AR B3 0.2 ml/ H; 30 min J5 /)N S FiHE
i F AR TR, N7 200 R R 1 ] 2 15 5 %) g 1 B
WG, i K SRR & R e Jo R
RO, /NI R=1 ] 2 YL A A () RE 5/
T2 A 4K x100% .
2.2 GEAR Rk E % H AR
221 EAE R B EETEME RS RAE FHAT 5 A SRR

ot p 2R G R R S i &
(TCMSP, http://tcmspw.com/tcmsp.php ) 53 7| L £E b
Jrth TG PRORZE A Y IT 0 L5, DL A IRA YA

FIEZ(OB) =30% LI K254 (DL) =0.18 it 5%
1, BRAG 30 5 R IS Iy o K AR AR 1
55 A Swiss Target Prediction ZdE/2%E (http:/www.
swisstargetprediction.ch/) H1, WS I 7E Y H0 A,
1 Uniprot (% J& (http://www.uniprot.org) FR € 4
PR N, B T A4 A 2 A bR AL
222 (HEARGHE A HIFRHL

IrE GeneCards (https://www.genecards.org/) |
Disgenet(https://www.disgenet.org/) . OMIM (https://
www.omim.org/ ) ZdEZE Hi A ] “ constipation”,
AR S EEARAHOCHE A, SIBR A, JI1
2.2.3  HAE R AR YT AR IR s 00 i 1

4 TN 114 3 e 2 G 4 L 5 AR i S i
AR, A5 B AE R AT AL 0 TR IR A
224 FEHEHEAREMZ(PPD BN

BT HEHE 5 A STRING %42 % (http://string-
db.org/), KL (i Z M A BEAE I C &R . &
“Organism” >4 “Homo Sapiens”, #4# PPI %%, 3t
AT R0, ¥ L3k PPI & & 5 A Cytoscape
3.9.1 BRAF AT T AAL AL B, 6T 5 2] (1) 0 28 1754 7 )
LEIRFN AT, LAY S5 (A (degree) A rhCy B
(betweenness centrality ) > 5z B “ 5 o5, (1) T 22 AR
FEAE AT vl BE BB, BB 1 " TEVE ]
25 v i
2.2.5 GO YjfigJt KEGG il #% & 5 /i

o 38 16 SR NG (R R M A FH A A8 B 3 A
5 A Metascape F £ (https://metascape.org/), 5 &
P<0.01 HATIEF AR (GO) Tifig K mt #f 3L R 5 JE A
H AR (KEGG) 8 #§ & 400, I8 A 2k &
YVE THE S LAY = D ReAE W) 72 (BP) | 41
TIRE(MF) . KA 53 (CC) 3o TRl 15:3]
KEGG R B & 4 204, 1521058 2 3 456
ST A EVE ML . SEHCHEA T 20 A9 B T
AT RARAEEE
2.3 Western Blot #&m ) R 242 PI3K. AKT.
CASP3 #9%& & £ik

BN S I 2128, 0 S Al T2 T 410 1 590 1)
RIPA 24 W, AR IR 20 B (X 50 9, L 4 C,
14 000 r/min B > 20 min, W B b 3 ¥, i
BCA & e B2 1200 & e R B . Il 2R 1
FERHIA 5xloading buffer %), 100 °C 253 10 min,
Vel ERERESD . 3B ad SDS-PAGE #EATHL K, % i
Ji 1 5% NS WAy 3t 2 h, ¥ PVDF R4 51 & T
p-PI3K. PI3K. p-AKT, AKT, CASP3 —HLiE ¥ 1,
4 C WFFE IS, LA TBST ZEPi il UE i, FH% PVDF



IS 20254E 1 H 25 H BR43 % SR L
12 Journal of Pharmaceutical Practice and Service, Vol. 43, No. 1, January 25, 2025

A i b, ZIRME 1 h, F1LL TBST ZZob
W TRE IR, ¢ J5 PVDF B 3 55 ECL &G, Mtk
22 R ICAE B 45 L RS, FH Tmage J 84X
A T IR BEME ST, LA B 592 B-actin
IREEEI LA B B I RR K
2.4 Gt oA

K SPSS 17.0 A4 X B G 24T 50 Hr, T 0%
BELA(x £ 5)FoR, Z 4R AR H B R 5 245
Mr, 2H )P AR ) LSD-¢ iy . P<0.05 #EA N
ERR G EE L,

3 ZWER

3.1 AR R AR AL R 2 AR

3.0.1  JEE R XTI E /N R B D Re a5
53 A LR, 38 R e 45 45 25 A 4w A ik

A5 FE HEE I T, S nHEEDRE, TR0 1 A 1,
#1 BERKRENESRBENELENN (i)

40 o WZREE RERIE] HEERIEL

(g/kg) (t/min) (ki)

A 10 - 30.21£2.31  10.30+2.65
R RANARA 10 0.2 20.35+2.67" 16.42+3.10"
EAE R 10 0.6 16.62+3.14" 19.64+2.43"
MRS REE 10 1.8 13.55+1.29" 24.43+237"

FHAE X BB 21 10 0.8  14.98+2.23™ 20.55+3.22™

'P<0.05, "P<0.01, 57 141 LK.

409 R S|
Eﬁﬁiﬁx;&ﬁ |14
~ 34 T Eﬂ]l_{%ib(%%q] 'Jzéﬂ
E . Bﬂﬁxfﬁﬁéﬂ
E, 20 A T o *3k
= - o T
= T N

COxH4 ]

30~ EEE ARG A

OO0 G R P PRI e

300 167 R it v R 2

FHPEXSIRZE

20 + *
T

10 4 T

HEEREL CFr)

-s\\\\\\\\\\\\“—|
s -

0 T T

1 BEIRENES/RIFEIN&ENS N
P<0.05, "P<0.01, 575 A L,

312 JEAE R EAR /)N U 1 HE R A 4
545 LA UL, BORLZH /N BN e RS ] 24

il SR A U, T R A 2 2 2 T W e A
e /N B/ IV A A LR R O, UL 2 TR 2.

®2 BERREXNRRAEHLFN (3L5)

415 R 4R (ghkeg)  HEHFR(%)
2 HH 10 - 70.21£2.31
HERIZH 10 - 48.64+3.58"™
WA R BEARAEA 10 0.2 78.35+2.67"
W RBRPREH 10 0.6 86.62+3.14"
AR S TREA 10 1.8 93.55+1.29"
FH T R 2H 10 0.8 92.98+2.23%

"P<0.001, 575 I LG M P<0.001, SHIFIA AL

s H4A
150 = -*Eiﬁ'ﬂg{’ﬂ
=P By g Yl kil
I 38 {6 2 g 4 v 79 2
P2 3 (T R 50
100 SSFFERT R4
50

|

E2 BERRESDMREREFNEI

"'P<0.001, 555 A4LHE; #P<0.001, ST AL
3.2 AR R AL G ST RALGY M K H R
3.2.1  EfH SRR R AL KA

i TCMSP 4 12 48 42 5] 3 5 52 e 34 1Y)
PRI 253 A4S, Hrp &g et 53 4~ A% 75 1>,
BT 125 4>, LI OB=30% Fil DL=0.18 Jy 414
PERFERH] 16 NIE MR, W6 PE R A 3EAE B
2 IL7% 3, FIH Swiss target prediction £ 4k 2 7t il
15 P A A 5, 8 B UniProt 048 bR AL I 25
R A F] 366 MRS
322 EERREER rTﬁiifME’J(*kT_f/Efﬁﬁlﬂﬁ

i F GeneCards, Disgenet, OMIM %4 FEAS 2
W AR (R A, 2207 1E | S bR B 2 0 i FbR AL S

FRAT 1505 > fERLAH SCHE 5. W H Draw Venn

Diagram 7E£k T H., 21 55 BUAL, 36 M 5 o0 0 i 7E
A5 5 (A BSR4, AR BV TE/E HFE A 108 >
(&3,
3.2.3 WEIERLAAY PPT KA

TF String ZUH 2 A 108 NIEAERE S, B2k
TSR 6 2R 5, il id Cytoscape3.9.1 {4+ A
H “Network Analyze” #4 % PPI A H./F H &Y PPI [
(K] 4), Kby iR A, IRRE 1 Z A4
HAEHIGR, Biag, 19 SOOI EEE R, %W

AR (%)




iR HIRSS 20254E1 25 H H43% 1)
Journal of Pharmaceutical Practice and Service, Vol. 43, No. 1, January 25, 2025 13

*3 BEIREEFUERSEER

5 ID% TE PR OB DL iz

1 MOLO000358 P-4 S P 36.91 0.75 45, P

2 MOL000449 7 43.83 0.76 4. FEH

3 MOL002259 REXRHEMHENT 41.65 0.63  FHIGH

4 MOL002268 KER 47.07 028  FIEM

5 MOL002276 FIEHE 50.69 0.61 FHIEH

6 MOL002288 jﬁﬁjﬁ{%ﬁﬁ; T 4481 08  FHEMN

7 MOL002293 FHIEHD 61.06 0.61 HEM

8 MOL002369 FEISHITA 7455 057 &G

9 MOL002372 ik 33.55 042 FiGH
10 MOL000359 A5 S P 36.91 0.75  HE
11 MOL000422 1Lz 1y 41.88 024 G
12 MOL005320 AEAE DUIR TR 4557 02 RE
13 MOL005384 piS ol 57.52 0.56 AR
14 MOL007563 REEMAMIEE BT EE 57.53 0.81  KIME
15 MOL000098 WitEe R 46.43d 028 A
16 MOL008871 WLh 3 37.05 0.69 R

TR S OCHR M Sk 2 | AR G
3.2.4 GO YR & %01

181 Metascape ZU40E 22, X8 (6 R R4 IR Y7 8
FLiY 28 MVETEAE AR S 21T GO & B 404T, 3458
F AW E i B (BP) 1421 A4 H L 20 T I 6E(MF)
101 M4 HFI(CC) 116 P4 H . BP TEAFEEA

cvéiar FEB

TP L

AR

B3 EMERSERSERESRRZE

TR it . IR 22 JIR B AL 55, CC EZ /M TE
A . MU, B2 o2l LIRS, MF ¥ B2 1
TR B 2R IR R R E PRI TS TR, MR
W5 2 B Bk 47 HE R, % BPL MF., CC HE 44 i
10 {7 (1) 4% H RSB EFOR (K 5) .
3.2.5 KEGG il i & 41T

KEGG # i & £ 15 2] 168 25(5 518 i, R
i PEF KEGG & 4 70 7 45 R Ak, 4 HE7E A
20 F% W5 538 B UEAT I ILAR A B, 32O R
T (AL 6), B AR BRI s 85, IAARFR 3R 38 1 44
PR, 30 [ S 5RO 22 B e b 2T, I S RSB/ B £
A o R AL 32 B S R R L -3-
B (PI3K) /2 I8 B PI3K-Akt {5 S % . #iZs
TEMERCAR -2 A AH BAE R AR5 5 B B VA OG

1 5 72 T B A/ N FR 5 A 40 41 PI3K., AKT,
CASP3 & H 1k /K B 521 Western Blot 45 5 il
N, 525 A R, BEARLA /N RS i 41 20 p-PI3K/

e

El 4 BEHSH PPIMEE
e BRI R — 2R



2SR S R
14

202541 H25H 435 1

Journal of Pharmaceutical Practice and Service, Vol. 43, No. 1, January 25, 2025

AR Ay

B 5 A R AL 1

U201 4545
M2 S e L

LI
RO RE |
RIS R
M2 S |

WA
Eaians LEdnd
X AL B 2 1
LA R R
RE SR

A R AL

X TCHL0 I

ik

5278 1

W2 1
LN
ﬁ <

WL TCAIR

Al

S 1

i

i

o R

b A R
SSRGS BY
SRR |

W2 AT
TC A e A S PR Tt

0.10 0.15

PI3K. p-AKT/AKT, CASP3 {2 [1 & 1k 34 i & T}
o SRRYZ LA, E A RS A 2 U Y e
T4 p-PI3K/PI3K ., p-AKT/AKT, CASP3 {7 13
ko GERIE 7.

4 it

AW A 3 o SR e R TS | A AR Y
AR AV Bl AR ISP TSR A

0.20

025 030 035

e H A
5 GO E&ENH

T Rl ) 778Gk N = g PR ok i R LR T B2 773
i AN L PHZE A . = BR2y ][Rl 4 T
b, SEZRVG P | W AIE A2 A

249y 52 56 2 1 3 e 5 e RAT A e s R
FRF 8], S0 HERE R B A 5 Al (B0 B A i 1
1B S REE ok, /)N il A BN R, B
0 i SR RS A X A A AR B A B R A s £,
HAEFIOLHI v AN A . RS 25 A ] D h 2553



iR HIRSS 20254E1 25 H H43% 1)
Journal of Pharmaceutical Practice and Service, Vol. 43, No. 1, January 25, 2025 15

A

PI3K-AK T/ 51 % 22
Rap {5 il # 16
TS PR -Z AR A AR 19 WG B b3
Foxofiﬁﬁmg 13
Jrykt VR % 18 I it 7
S5-I RS fih 14
AL E 5 Sl 12 LRES:
CIRIN S e S Resliil g 13
e B KR A% 39
Jee e PG 2 b 20
P43 AT 16
EGFRM’E@Z@%&W@?{%}% 15
4] R g 15 N
LA % 6 ISl
il 13
B 15
Sl S 12
A/ e it 12
g 12
R A ST R 15
0 10 20 30 40
P ]

FEIE Y B RIRAE 1 o
PI3K-AK T 518 4% -

) JREAE P S 1SR +
PR TGP FLAAR-SZ A EAE T | °
JR kAN 1

Raplff*5ififs 1 o -1gP (i

AR ° 35

) HUSIEE | 25
ﬁfx”‘%%l’ﬂ%ﬁ.ﬁﬂ?@ﬁ%ﬁ%g% 1 e 20

I ° | |

EGFRS 2 S04 0 24 | o
SRR | o i
ORI S 2 | o & 20
e | e ® 30
FoxOf5 5 im 1 o
ML E (S ms { -

/NN | -
S 0 | -
G il | - : :
0.1 0.2 0.3

LA LAl
6 BEHS KEGG BESSAE

A o D
A 5 @“& S \Q{%‘\\\@ (X;g-\\\f/& }%ﬁ\\\@ B c D

2.5
2.0
1.5
1.0

ASP.3 o 1/
-act R
B-actin ----- R R R oY

O, ‘8”/@%”
% ’@5\7@&%

p-PI3K/PI3K
EiS

p-AKT/AKT

CASP3/B-actin

E7 BERREEN/NRLER p-PI3K/PI3K, p-AKT/AKT. CASP3 EAKILHISN
A.p-PI3K/PI3K. p-AKT/AKT. CASP3 (¥ F135 1K 53#T; B.p-PI3K/PI3K (G5 BE 43T
C.p-AKT/AKT B2 BE43#T; D. CASP3 (L BE 43 BT

P<0.05, "P<0.01, ""P<0.001,557%5 FH4H LLAL; *P<0.05, #P<0.01, "P<0.001, SR LA
AFEFRPLHIBF R SR —E % G A 5 SRR 32 Ge b 53 B 25 W06 9T 50 v 7EAE
2% 2 P Ap AN B SCERA B AL, R B 2y Rl Dl 2 . SRS A
(R PR A3 FIAE FHAE A, R TEZe T H B B ESAE TR0 AR A Bl 0 2% 245 31 2 i A
250 2 - I R B AT A, Y X Ik, MR R O A % A5 B 16 AN I M AL 43 A



IS 20254E 1 H 25 H BR43 % SR L
16 Journal of Pharmaceutical Practice and Service, Vol. 43, No. 1, January 25, 2025

366 R EE H, AT AT RE S 4 R e 4 A i (3530 ]
VR B 255500 Skl o T 2% 24 B~ 8] 4 I 24 70

(1] s 3R T ERL 25 @ A [J]. 252 sE B2 AR, 2006, 24(2).

R RER . FIET . MR LR, B-A HiBESE 121-122.
N EBEE S, . EE R SRS AT ) muR, EEE, LEE, % BRI St A
A 108 A, I—E FERE T 150 IH 38 1 R e 3% % #4538 BRFEHEE (1], IR AEEE 4475, 2023, 51(9): 904-907.
A FEAR S 7T BE 238 113X 108 SV /R 30 i/ F 7 (3] fosti, FHAO%, 200, 2. 25 SR G TR A R R A
JE R0 R T S I R O T TR N 4% B 7%, AKTL. RYIIRBIIT [1]. HPES 25541, 2021, 27(5): 40-43.
CASP3. EGFR. HIF1A. PI3K % #l 5 /7 {6 i iof [4] 2L, TIHM, ?%ﬁ@‘l-l, LT HAERIAE” PR ETRR

. T5 V6T M8 i B AL SR S ML A3 ATT (9], AR IR 2 ),
AR 2021, 39(2): 214-218.

GO INRESMHT AR S OB RS RAEEIE 15y g, pyi, s, 5. 000 R RIS 1], 375D

Kiﬂjiﬁ'%%ﬁﬁ@?@ﬁ%%ﬁﬁ%ﬂﬁ?éo KEGG ‘g’?jj('—%‘-?‘-:jc[i, 2015, 17(11): 56-59.
TP B AR A | OCRHE [ U 1B S A [ A G SOk A B (6] K, ZEH0, HE e, 5. Tt i Loy isy FIZs B T
W R ER ST RS PI3K-Akt 255 5 1% %5 1) FUHERE (7). PR LR, 2009, 11(4): 727-728.

FG. PI3K-Akt &R 2H i P (523 5%, 7E 40 S (7] PNERIR, SRR, T TS 1o M 25 BRAE IWFSE e (0] AR fk

X N T.,2017,46(13); 44-45.
0 o B0 £ 1, ELAS L 2007
LR TURAT AR A, AT S RN ISR, BT BARPIAST MR (1], KA PR oy

B T RS R . 2P R SR AR i 2019, 35(3): 441443,

UEWY, 23 R BT HUS, A/ S A 412 [9] 4t (75, FIAEAE. V11 ORI S 1 R

p-PI3K/PI3K ., p-AKT/AKT. CASP3 & 1 %A /K F VEITAE B [0, [ AR e, 2022, 42(24): 6106-

7 4 2 R ALK, s i 28 W] R L A1 ) PI3K- 6109.

Akt {5530 B oA 38 (0 b /)N B B A R E R % 3B T (101 farse e, SR, SKHIAE, 45, TORKSERLZ R IALRE FEALAR AL /1N

R, HE—BTE B T 38 5k KEGG T 3 (4 388 4 52 i R VE FH LIS (7). Hh 25825 5l R 25 3, 2022, 8(3):
313-318.

BERARGTAEFIARSC B B ] 51
g b, AW Tl R T AL A 245

[11] ZHAO L, ZHANG H, LI N, et al. Network pharmacology, a

promising approach to reveal the pharmacology mechanism of

%I’ %%Tméﬁé—ﬁ}i%‘ ﬁi%rﬁiﬁ%ﬁj\ﬁ? jf[: i;-F//f?T Chinese medicine formula[J]. J Ethnopharmacol, 2023, 309:
SR IRAIE, TN 13 8 R R YT AL R R TR TR 116306.

AT, A R S S5 0 TR WL KA Y [12] A5, g, HRT, 55, JET R4 25 B2 R A 25 <
B, IR | TVEHEE 16 ANEAERE RSy, idad PI3K. BARTT A DI REVEMERL 0 1R HIBLEI (7). 1 o B 27 B 24l

2020, 26(24): 1889-1896,1902.
(13] A, V5, R, 45, JTF 4 25 A M r T 44
ARIRFETT 2N BN ERLE AL IR TR [J]. 25225

AKT. CASP3 %% 108 U 5, 845 PI3K-Akt, #4
TEPEEC AR -SZ R A HEAE L 5-HT %515 538 i, X%

Eiﬁﬁ{%*ﬁ% E/‘J/ﬁzﬁﬁ 5 ﬂqi&—ﬂ}%/\ﬁﬁ%@{ﬁi%% Ef%ﬂ&%, 2023, 41 (12): 714-721.

@1%1@%*)1%’]%@5 T Eﬂl@'ﬁ@fE, mﬂjﬁ@i}iﬁ?%{ﬁ [WFsHEA] 2024-04-02 [{fEEIBHEA] 2024-07-29
I A PR OL AR AL T RRA 4 ES TN E

( - %g 5 —ﬁ) Miglitol has potential as a therapeutic drug against obesity[J].

Nutr Metab, 2015, 12: 51.
[23] GODA T, SURUGA K, KOMORI A, et al. Effects of miglitol,
an alpha-glucosidase inhibitor, on glycaemic status and

[19] SEO Y J, KIM K J, CHOI J, et al. Spirulina maxima extract re-
duces obesity through suppression of adipogenesis and activa-
tion of browning in 3T3-L1 cells and high-fat diet-induced
obese mice[J]. Nutrients, 2018, 10(6): 712.

[20] MERCADER J, MADSEN L, FELIPE F, et al. All-trans
retinoic acid increases oxidative metabolism in mature
adipocytes[J]. Cell Physiol Biochem, 2007, 20(6): 1061-1072.

histopathological changes in islets in non-obese, non-insulin-de-
pendent diabetic Goto-Kakizaki rats[J]. Br J Nutr, 2007, 98(4):
702-710.

[24] OKLA M, KIM J, KOEHLER K, et al. Dietary factors promot-

[21] MURHOLM M, ISIDOR M S, BASSE A L, et al. Retinoic acid ing brown and beige fat development and thermogenesis[J].

has different effects on UCP1 expression in mouse and human Adv Nutr, 2017, 8(3): 473-483.
adipocytes[J]. BMC Cell Biol, 2013, 14: 41. (B 2024-04-02 [fEEBH] 2024-07-03

[22] SUGIMOTO S, NAKAJIMA H, KOSAKA K, et al. Review: [AxmiE] ZHE


https://doi.org/10.3969/j.issn.1005-9202.2022.24.048
https://doi.org/10.3390/nu10060712
https://doi.org/10.1186/1471-2121-14-41
https://doi.org/10.1186/s12986-015-0048-8
https://doi.org/10.3945/an.116.014332

	1 实验材料
	2 实验方法
	2.1 通便灵胶囊治疗便秘的药效学研究
	2.1.1 对正常小鼠肠道功能的影响实验
	2.1.2 对便秘模型小鼠小肠墨汁推进实验[9, 10]

	2.2 通便灵胶囊网络药理学研究
	2.2.1 通便灵胶囊活性成分及作用靶点的获取
	2.2.2 便秘疾病靶点的获取
	2.2.3 通便灵胶囊治疗便秘作用靶点的筛选
	2.2.4 蛋白互作网络（PPI）的建立
	2.2.5 GO功能及KEGG通路富集分析

	2.3 Western Blot检测小鼠结肠组织中PI3K、AKT、CASP3的蛋白表达
	2.4 统计学分析

	3 实验结果
	3.1 通便灵胶囊对便秘小鼠药效作用
	3.1.1 通便灵胶囊对正常小鼠肠道功能的影响
	3.1.2 通便灵胶囊对便秘小鼠肠道推进率的作用

	3.2 通便灵胶囊治疗便秘的网络药理学研究
	3.2.1 通便灵胶囊活性成分及其靶点
	3.2.2 通便灵胶囊治疗便秘的潜在作用靶点
	3.2.3 潜在靶点的PPI网络图
	3.2.4 GO功能富集分析
	3.2.5 KEGG通路富集分析


	4 讨论
	参考文献

