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B YA (R K2 b5, 4165 : 20240713
20241124) ARG SCHRIR A B € - 240 = S: 1 ECHE >,
30 8 A5 it 7K BT WK, IR 30 min, & I PHIROK JIL
T, VB, O AR AR K O] MR A 1 g A2 /mL,
4 CIAfF, EEATHUL R =R .

PR T e (il A RS FE R ARG BR A A it
5:20231106) ; G PE A (g2 s B LR B A
RS A, #E 5 . A805337 — 500g) 5 # 48 1k ¥y 1 1k, T
(SOD) . N 8% (MDA) 4% Jbt H kit % Ak it (GSH —
Px) it E AL E B (CAT) . H AR - 18 (IL-1B) i 5
& (r ot Y TRV T, L5 A001 - 1-2,
A003 —1—1,A005—-1-2,A007-2—1,H002-1-2);
HA R - 6(IL-6) .FHI &R —4(IL-4) .PY B (SP) . IfiL
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YR A FRA L5 : A18120) .
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I ZH (HP — HZH) e € - 250 41 (HP - L
), 11 B B Control 440, A& 4 K B0 T
H 10:00.16:00 B 5 EE RIS WR T HEA L 3 me/kg, VE
B RFH 3 mL/kg, Control 4 K FRIE B SF AR A BRER K , 7%
LR 14 d,# D WER K R —BeRE ZEMEMIR Ze
SEVEM AR A BT SRR ST T
il , Mos ZH K BLHE H 290 0 F 2.7 mg/kg, HP - H 20
FTHP — L2 K B3 00 18 B - S IH KR (B
M =5:1)10.2.5. 1 ghkg, # H AT 10 mL/kg, Control
A FHE B AP BER K S HE 14 d.
1.3 Wi H
1.3.1 —BeiRAE L

TR K 28 25 1 IR) i SR A% 2R BRI T B A
FRIRES R POK R AZE IR
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TR A AR B SRR AL BURE R KR R
AL, i 0 L = T B AT, 43 BRI PISK R Akt
LR (1:500) ,4 “Cik %, PBS ¥ F 3 W, i n — 4t
(1:500),37 “CH#% & 30 min, PBS ¥ /i 3 i #E4T DAB
58 3 min i (8, KV 3 G 3R 2 YL 4 A%, Bk
B R WG RAE IR, JHE ] Image Pro plus
6. 0 453 1 22 5843 PI3K 1 Akt 2535 IX I 14 - 90

Graphpad prism 10. 0 F {4 #4740 3, 22 20 1] L AR T
One — way ANOVA 73 #7, 77 22555 HLSD 0¥, T A
5% H Dunnett’'s T3 7081, P <0.05 85 HA51T

ALY\
FE
Joh o

2 FR
2.1 SRR MR O M2 E B i

TEBIR R R RIS R T R e B )5, I |
Sy HEE R KR KNS, 5
Control ZH 35 , Model 2H K BRZE SR 7 K IT 4R 325 6050
FEMH & KR B EFRMR(P <0.01,P <0.05), £ KR
RN . 5 Model 21 LA, HP — HZH R LS 21,28 K

(Y FEAE T BORN 2B F F K # (P < 0.01,P <0.05),
1.4 SEit2Frik HP — LA KRS 28 RISMRHIE (P <0.01) . 45
S E R AR « BRifE 22 (x = 5) T, Bdie R H 1.2,
Tl ZBHAKXKBRAREETESIEFEREEE (v + 5) i
2151 n EAPN LSNPS 914K 521K 28K
Control £ 11 12.18 + 1. 89 12.18+1.72 12.27 +2.33 13.00 + 1. 34 12.09 + 1. 58
Model £ 11 12.18 +1.89 8.36 = 1.50™ 7.36+ 1. 12" 7.27 +1. 10" 7.09 + 0. 94"
Mos 21 11 13.00 + 1. 61 9.36+1.63 7.45+1.29 9.45+1.04" 10.55+1.37"
HP-H4 11 12.82+1.94 8.91+1.76 7.55+1.13 9.27+1.10" 11.09 + 1. 30"
HP- L4 11 13.45+1.37 8.27+1.35 7.55+1.21 7.91+0.83 9.55+1.37"
¥ : 5 Control 41 558, *P < 0. 013 5 Model 41 L%, P < 0. 01,
2 BAKXBRARNBESREERSKELE (X ) %
21 n EAPN ENDN H14K ERIDN 528K
Control 2H 11 65.62 +3.26 64.79 +2.70 64.73 +3.31 64.43 +2.32 65.74+3.13
Model £H 11 65.40 + 2. 90 62.73+1.73" 61.64+1.97" 60. 84 + 1. 93" 61.31+2.26"
Mos 2H 11 64. 66 + 3. 09 63.51+1.88 61.96 + 1.61 63.00+1.33" 64. 66 +3.09™
HP-H4H 11 64.08 +3.01 63.20 +2.00 61.88+1.74 62.40+1.18" 65.72+3. 117"
HP- L4 11 65.91 +3.31 63.16+2.22 60.87 + 1.94 60.85+1.52 62.04 +1.49

1 : 5 Control 4H FL 8 ,*P < 0. 05,7 P < 0. 01; 5 Model 4H L 5¢,"P < 0. 05,

2.2 SAKRRGEREER L

5 Control 4H 55, Model 2H k B3z 18 9 g R I 2%
FEAK (P < 0.05). 5 Model 41 ¥4 ,HP—H .HP - L 41
KEEHEH R (P<0.05), 455833,
2.3 KL KREUMTE SOD MDA .GSH — Px .CAT &1 K

5 Control 20 [t %% , Model 2H K B IM7E SOD . GSH —
Px Hl CAT & B EFER (P < 0.01) ,MDA & & . & T+
=5 (P <0.01) ;5 Model 41 Fb#¢, HP — H 41 SOD .GSH -
Px Fl CAT & i FHE (P < 0.05,P < 0.01) ,MDA 7

P<0.01,
AL (P < 0.05), HP — L 41 GSH — Px & & it 2 Ff
F(P<0.05), 45 W%E4,

F3 HEARBEEHERLE(x + ) %
415 n fig e R
Control 21 3 72.96 + 4. 06
Model 2H 3 58.63 6. 13"
Mos 21 3 70.20 £ 1.25"
HP-H#H 3 73.78 +3.83"
HP-L#4H 3 69.24 +3.32"

7 : 5 Control ZH FL 82, P < 0. 05; 5 Model A 45, "P < 0. 05,

F4 LAKXRIMEFESOD.MDA.GSH-Px . CATEELEE: (x + 5)

20 51 n SOD/(U/mL) MDA/(nmol/L.) GSH - Px/(U/mL) CAT/(U/mL)
Control 11 70. 18 +5.76 1.17 0. 14 56.52 + 10. 87 97.33 +12.26
Model £H 11 37.52 + 4. 85% 6.23+£0.76" 17.37 £3.04% 48.44 + 6.92"
Mos £H 11 54.06+9. 65" 1.84+0.33" 30.92 +5.32" 76.26 + 8. 64~
HP-H# 11 51.68 +10. 71 2.92+0.62° 33.54+5.81" 71.30 +9. 53"
HP - L4 11 45.91+7.53 4.47 +0.62 25.50 +3.56" 51.44 +3.47

1+ 5 Control 4 HLEE,™P < 0. 01555 Model 41 HL#2,"P < 0.05,7P < 0. 01,
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2.4 BHKRBIMIGIL-1B.IL-6.IL -4 &R
55 Control 41 HL#5 , Model 41 K FUIMLIE 1L - 1B FIIL -6
STEREEFRP<0.01),IL-4 % B FRHFMKP <

0.01); 5 Model 41 K [ Lb4s¢ ,HP - HZH IL— 1B FIIL -6
SRR, IL-4 52T A (P<0.05,P<0.01).
ZEIR RS,

x5 VAKBMBIL-1B.JL-6,IL-4ESELLE(x + 5) ng/mL
2051 n IL-18 IL-6 IL-4
Control 41 11 18.54 +3.79 18.83 £2.02 54,20 +5.21
Model £H 11 53.15 £ 6. 43" 54.69 + 6. 44" 20. 40 + 3. 30"
Mos 4 11 37.21 £6.81 33.54+5.73" 43.56+6.11"
HP-H4 11 35.27 +8.62 47.94+7.19 31.22 + 4,847
HP- L 11 49.20 + 6. 33 48.43+£7.92 26.18 +7.21

¥ 5 Control 41 HL#E,™P < 0. 0155 Model ZH L #,"P < 0. 05,"P < 0.01,

2.5 KK EUNIE MTL.SP.SS VIP & & b
5 Control 21 HL 8, Model 2H K B IML37 MTL F1SP 2
i EFEAR(P < 0.01),SS AN VIP & & 3 T & (P <

0.01) ; 5 Model 41 e %5, HP — H4H MTL .SP & & B & T}

FLSSHIVIP & B (P <0.01,P<0.05), 45%

W6,

R6 BHEARMEBEMTILSP.SS.VIPEELLE (¥ + )

215 n MTL/(ng/L) SP/(ng/L.) SS/(ng/L) VIP/(pg/mL)
Control 41 11 199.13 + 18. 14 199.55 +21. 55 184. 96 + 29. 62 252. 54 +33.29
Model ZH 11 73. 68 + 12, 25% 79. 18 + 13. 45* 651.50 +51.93% 389.33 + 24. 96*
Mos 4 11 136.17 +19. 37" 134.29 + 16. 69" 491.56 + 30. 35" 276.58 £ 15.517
HP-H4 11 119.47 +27. 54" 130. 68 +23.97" 568. 56 + 64. 99" 268.93 +15.71"
HP - L41 11 111.56 + 13.98™ 108. 77 + 32. 82 575.73+77.99" 313.76 + 17.78"

1 : 5 Control 2H F 4L, #P < 0. 015 5 Model 4 [L 48 ,"P < 0. 05,7P < 0. 01,

2.6 ALK ERSE A L0 BE D LA

Control ZH K BR &5 I 2H 2L 4540 1E %, Zh B Bz 4 it
HEZ R 5% B dom B W, T WK EARR AN, 5
Control 41 L #2 , Model 41K FR 45 i 4L 214540 S, B AR
J2 - H 2 HE S s LRI B R s 5 Y I 4%, A A 4 i

Control4i

HP-H4

2.7 FA KRG L PI3K Al Akt Fo k1500 L8
5 Control £ L% , Model 20 K Bl 45 1 2H 21 PI3K Al
Akt 2 1235 B T (P <0.01) ;5 Model 41 L85,

Model4H

o it 2 AR an i g5 B s b . 5 Model 4K B
FL#, HP — H 2 A HP — LALK BRZ5 I 22U B )2
YR HES B 55 R, FERR)Z AT A MR I B el %, AR
RN B L Z5RUE 1,

Mos#L

HP-L41
1 BHERKREFAHELTRSFEHELEE(Xx200)

HP - H 20 1 HP — L. 20 PI3K 1 Akt & M £k B F b
PW(P<0.01), Z5RILIKI2MEET,
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PI3K

Akt

Model41
2 BHRKXREFALRIHCEER(x200)

Control4H

K7 BHAKBREFALPBKINAMFIEB RS (% « 5)

215 n PI3K Akt
Control 41 3 0.66 +0. 01 0.65+0.00
Model 21 3 0.35+0. 02" 0.36 +0. 03"
HP - H#l 3 0.57+0.03" 0.59 +0. 04"
HP - L4 3 0.48+0.017 0.49 +0.00"
15 Control 41 LLEZ, P < 0. 01355 Model 41 L%, P < 0. 01,
3 g

AR 2 — B E WL G R , AL 5 4, P s
2 LEAE R A B T ELAT IR DL 38, AR 53 R 2 3
SRR Y TV I R YA T AE ALY T AR T ) B - 2
2455 AR FHBLIR A TR S .

AR I JRCLE (3R 1 R AL i o DG B D,
SRA AR A VR ], AT 4 i R A i, 5
o 2 RS Ty e B0, 175 & 8o =, HT S AR g 1 SOD
GSH — Px Fll CAT i 1 (1% 38 A7 Bl T 35 B A v 47 vh
B ARAC RN . ARBFIE R, B — MIA XA YT
R T BRI IR T 5 19 SOD |, GSH - Px Al
CAT % 12 B FEAK, M) T MDA & & A9 T i, B
LV EE2 D ORE R IDE S 2 (R IyN - N U E =R CA I S
b (85 H A il S0 , it Bt e D E Z 4R, TL - 6.
IL— IB.IFN — y Z 2 5 [H 1 2 Th i, TL - 4 .11 - 10 45
09 7 I 3 RAIG, 41 98 PR 1R 4% PR 7 1) AR A , £
FF I 200 16 7 A T R S ) R B e | 28BS 4T e e £ 5 43
WASZ B | B 8 R R R B I I e i 3 A AR
PRI ARG LB, B - YA 2R YT W R
I T AR G P 20 2 e 5 A0 G ) 2 W, R R U IR
TR RE BRI E K R m Y IL - 18 AT IL -6 /Y &
i IL — 49 8 ) 1 35 RRAIR, 25 T B - 2 IH 2500
I ] S LA R B, 3 L AT S A 49 R BRI R
PENIAIT ER RIS IR T M5 [ i (B b

M T8 A 22 388 o1 1Y /K P AT LA 2 i i is
g, BV 24 0475 1 335 5T SPFT ML (4 7K - 5 38 [ AI , s

HP-H41 HP-L41
il V35 BT VIP 1SS (7K - 25 38 ik, ' 18 iz i 52
FIH, SFEERL AL BT MTL A SP /K
TR T SS A1 VIP K-8 . MTLAE —F
TR, TGN E A o, F S Y e RSP
Vi R — B A 1E 55 oy %) o 20 S50, (58 R FB 3 1) B B L A
J2 R S A L Ah B RE VIP 8 R 2= LR RS | &
FE SRR (i R AW R I, ¥ B — I 25 %)
A 4 3 T MTL RSP A 5 i, B AR SS AT VIP /Y 55 3t
A LT 38 o A2 24t v B A R A R
()00 , s 1 W HEZs VR DATTTA 7 (58 .

PI3K/Akt {553 i )12 2 5 A M 34 58 i Y5, 7
R 2 A0 A 00 200 B R T R A LS PN R 4R A
KA A Wi A8 b R AR A MR R
PI3K/Akt {5 5 Z 5 R A E 2 , W38 8 4F FH F N2
NF — kB .mTOR ,GSK — 3@ fif 18 ¥ {8 Fib K R A i S I
ST IO P8 S G g2 oy 25 T B SR RS e A A e AR
56 R S e LAk 15 PISK Akt BTG , 25 28tk /s B
B — U 24X T g 2 N A KRR PIBK L Akt £ 1 Y
P B HID ) 50 B N R AL N S 7 L
W W HE 2 1 & A5 1A T RS A4 8 F AT A 5 LA 45 PI3KY
Akt f5 530 B G

i b AR R IR T oW SE 0 RGN T - Y
IHZ5 XS ER R VE IR . 25 R3R0T, i — I W]
A 1L 45 PISK/A KA 538 6 , 0 i 18 A A B v ik
RREAL R BB R Bl 20 S A A, D
ZINT M G R IR o 1R AN B 24
PR RN TR — I 2R R IR i A T AL
GELIBON TR, A Al AR L T D REPE AR , Fr 2 <
15 5% g 3 By g B R R R A B IR B T B S
AR . EAh  ABIEFE Ry it — 25 I i 2 6] 1) 52
F ARG PRBCAIN 2S5 T 3e 5L al , X gl h 2l
2B S E PRl B B X
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Study on the Effect and Mechanism of Medicinal Pair of Astragali Radix and Angelicae Sinensis

Radix in the Treatment of Constipation

WANG Min, YANG Wei,HAO Liuyi,ZHAO Jin, JIA Yongchuan, XIE Dashuai”™
Yuncheng Central Hospital , Shanxi Medical University, Yuncheng 044000, China

[Abstract] Objective To investigate systematically the effect and mechanism of medicinal pair of Astragali Radix and

Angelicae Sinensis Radix in treating constipation from perspectives of behavioral tests, biochemical parameters,

histopathological examination, and signaling pathways. Methods

A total of 55 rats were randomly divided into five

groups: control group, model group, positive control group (Mos group) , medicinal pair of Astragali Radix and

Angelicae Sinensis Radix high — dose group (HP —H group) and medicinal pair of Astragali Radix and Angelicae

Sinensis Radix low — dose group (HP — L. group ), with 11 rats in each group. Rats in all groups except the control group

were administered loperamide hydrochloride to induce constipation model. After the successful modelling, rats in Mos



£ 2445 B (Information on Traditional Chinese Medicine ) 2026 4F 6 H % 43 £45 6 1)
+ 44 - http: //zyyxx. hljucm. net/ch/index. aspx Vol. 43,No. 6, Jun. 2026

group were gavaged with mosapride at a dose of 2. 7 mg/kg. Rats in HP — H and HP — L. groups were gavaged with the
water extract prepared from Astragali Radix and Angelicae Sinensis Radix (at a 5:1 ratio) at doses of 10. 2 and 5. 1 g/kg
respectively. Rats in the control group were gavaged with an equivalent volume of normal saline. The gavage was at a
volume of 10 mL/kg, all groups received the administration for 14 days. General condition of the rats, fecal pellet
count, fecal water content, and intestinal transit rate were observed and measured. Serum levels of oxidative stress
enzymes (SOD, MDA, GSH-Px, and CAT) , inflammatory cytokines (IL-1B, IL-6, and IL-4) , and
gastrointestinal neurotransmitters (MTL, SP, SS, and VIP) were assessed. Colon tissue pathology was examined by
hematoxylin and eosin (HE) staining, and PI3K and Akt protein expression were detected by immunohistochemistry.
Results Medicinal pair of Astragali Radix and Angelicae Sinensis Radix significantly ameliorated constipation —
related symptoms in rats, such as restlessness and irritability, reduced food intake, and slow weight gain, and improved
fecal parameters including fecal pellet count and water content, meanwhile enhancing intestinal motility. Histologically,
it alleviated colonic tissue damage and reduced inflammatory cell infiltration. In terms of serum indicators, it increased
levels of SOD, GSH — Px, CAT, IL.—4, MTL, and SP, and decreased levels of MDA, 1L — 1B, IL—6, VIP and SS.
Furthermore, it upregulated the protein expression of PI3K and Akt in colon tissue. Conclusion Medicinal pair of
Astragali Radix and Angelicae Sinensis Radix may treat constipation by modulating the PI3K/Akt signaling pathway,
inhibiting inflammation, reducing oxidative stress, and regulating gastrointestinal hormone secretion.

[Key words] Astragali Radix; Angelicae Sinensis Radix; Medicinal pair; Constipation; Oxidative stress; PI3K/Akt
signaling pathway
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exhibited inflammatory infiltration along with structural disorganization. Serum levels of the inflammatory cytokines
TNF — a, IL— 1B, and IL — 8 increased (P < 0.01). The mRNA expression of NEAT1, TNFRSF1B, and NF — kB p65
in colon tissues was increased (P < 0.01) , protein expression of NF — kB p65, TNF - o, IL-1B, IL-8, and
TNFRSFIB increased (P < 0.01) , the positive expression of NF — kB p65. TNF - o, IL— 18, IL -8 and TNFRSFIB
increased (P < 0.01). Compared with the model group, rats in the inhibitor and electroacupuncture groups exhibited

significantly elevated AWR scores (P < 0.01) and markedly reduced diarrhea rates (P < 0.01). Colonic tissue

morphology remained relatively intact, with diminished inflammatory responses and reduced inflammatory cell infiltration. Serum
levels of TNF — «, IL — 1B, and IL — 8 decreased (P < 0.01), and the mRNA expression of NEAT1, TNFRSF1B, and NF —
kB p65 in colon tissues decreased (P < 0.01). The positive expression of NF — kB p65, TNF — o, IL— 1B, IL—8, and
TNFRSF1B in colon tissues decreased (P < 0.01). Conclusion Electroacupuncture stimulation at Tianshu (ST25) and
Shangjuxu (ST37) significantly alleviates diarrhoea and visceral hypersensitivity symptoms in IBS —D rats. Its
therapeutic mechanism may involve suppressing IncRNA NEAT1 expression, blocking TNFRSF1B/NF — kB signaling
pathway activation, thereby reducing the production of core inflammatory mediators and ameliorating colonic low — grade
inflammation.

[Key words] Irritable bowel syndrome with diarrhea; Electroacupuncture; Tianshu (ST25) ; Shangjuxu (ST37) ; Long
non — coding RNA NEAT1; NF — kB; TNFRSF1B/NF — kB signaling pathway



