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JO - B9 6F RS AL 16 i 1 18 gy 5 i 2 A AT
R TR B 25 17 ZH 40 AKT/mTOR 35 & 1 52 1]

BadE', EEER OINAEE?, ERE, howm!, R AR
. BRPELGREMBER, 1AM RTTREX P 1555, 210029; 2. ~m A MMEi R ER; 3. m e X ER

[(E] BH MAEQ#EB (AKT) /FEZ¥BE G (mTOR) @ I&IR 747 I8 Jr 74 77 T AR B 2 7 875
A sz 4E (IBS-D) &9 TREAE R ALE . ik 60 2 SD K A AL A Af e, AL, I8
&, P, BAFE, E4R4m, HFHI10R, B BastisRmidad k BA#2 R+& B THEF 14K
Ty ik AT ARRE AL IBS-D K RARAL . BRI G WIFHM I, F. A ZALHZ 453 40.96. 1.93,
3.87 ¢f (kg-d), EZEif4einh25% 4 13.5mg/ (kg-d), BARBEAM T 10ml/ (kg-d) RiGK, &4
HREFIR, L 14K, FRHRREZIARRA—HFIL, BEERLHERE KX RARRE . Bristol £12
o, MAERGRR S EER (AWR) #4; HEX2EUWE XK RLEMARIKBIEN L, ELISA F4 0 X R b i P i
BHIRFa (TNF-a), @18 (IL-1B). @i %6 (IL-6) K-F; #E &R EHMN KA LEHA
20 AKT/mTOR i@ %48 % & & [ L3RRI E 8B B (p-AKT) /AKT, #iiAFwEZE% S (p-mTOR) /
mTOR ] A8%F & ik & ; Western Blot 54 K R & MM F A4 X &G [ &4 UNC-51 448 (ULK1) .
Beclinl (A" X4 TEA Ago Rl 240 1), MEMEAEG 1243 (1LC3) | AREFEREFYG [0iEWbs
&8 (Occludin). M4 ERE1 (Z0-1) | KF, R #EE, SBakis, AaSaX hREH
Ak, ZEAZ Bristol 75 VA % 20, 40, 60, 80 mmHg & A& 5 F AWR#E 43473 (P<0.053%K P<0.01), %%
)&, Hatmiariir, BAMKFARREARLEHAL P ULKL, Beclinl, LC3I/LC31. Occludin, ZO-1%& & K-F
¥ AL (P<0.053 P<0.01); Z4% Bristol # %>, 20. 40, 60, 80 mmHg & /1 & %] F AWR 74, fhif P
TNF-a. IL-18. IL-6 KF, VAR % 4L+ p-AKT/AKT, p-mTOR/mTOR & & 485+ k& ik 393 (P<0.05
KP<0.01); HEBALERIT, SMHAREARF B LIRAKR IR TR Y, Y EXHmLZE; 5
T EIRG WA, »RAFE, FETE, MbafErah, ik, SEMAE, TR F & H THRIT L4
B K BARRE, AR ML P Beclinl . Oceludin, LC3I/LC3 I & & KF3HI+F (P<0.05KP<
0.01); 4% Bristol 34, 40, 60, 80 mmHg & 71 & %] F AWR %, fiF P IL-18, 1L-6, TNF-aK-F, VAR
£ 28 22 °F p-AKT/AKT. p-mTOR/mTOR & & A8 & ik 23 BAK (P<0.05 3 P<<0.01); pAF 3% &H =
LB IE Y B A AR IR TS S R R AR A P&, b e 48 b, AT BRI AR, P A2 204220, 40, 60 mmHg
JEHBA T AWRIES 5, WM 5 A& A & fiF F TNF-a. IL-18. IL-6 K-+ AL, #hF3it s & 7%
225 i 20220 F p-mTOR/mTOR & @ AR £ A 23 7h 3 (P<0.05). 5 ApAF I8 KA S 4 kde, T4
BA BRI LA B R B AT AWRBES . LR b p-AKT/AKT & & AR st & ik T AL, 9 HF 0%
FP. @A EA R E P INF-a, IL-1B RT3, &ML P p-mTOR/MTOR & & 48 57 £ & & HAL (P<
0.05). Z5i8 AT AR 75 5T B A & FF AR R B A IBS-D A A K 4 W 20 R B 41 477, 54K 242 Bristol &

HEWE : [H5 A KRR 4 (82305135) ; W F 20 BlUR 4 W & E P R 25%
FAGTR TAER I H (25 N BE (2010)59 5 ) 5 VLT B2 245 4 3 sy o
WL AR I H I H (2D202309) 5 VT 9544 T BE 25 48 3R R & i 3R
(TR RN (2023)18 5 ) s i 5L BE 24 K2 AS B AL i SR H (JBGS202405)
< EIRAER : wmlu@163. com; (025)86617141



‘? E 2 E 2025442 A % 66 155 3 W Journal of Traditional Chinese Medicine , 2025, Vol. 66, No. 3 -+ 291 -

AWR 4, EAERAMH TieE AR K B FKF, MR EHAsF AKT/mTORBHAREZG, MWt S A

HEAR K EE KA K

[RER] MBEMDHBEEIE; MR, XERT; TAHHEB;, FhEteka; A%; RFLER

Fa; WA

% 5 #25 E1E  (irritable bowel syndrome, IBS)
J2 DA HE sl HE s ) 1k A A O I 5 R A R I G
N BRI IATES, HEE 2 15 =L AR
P IBS AL 7%  21% W9 E AR, EIE R
W 5 25 & 4F  (irritable bowel syndrome-diarrhea,
IBS-D) & WAYIBS WAL, 245 1BSAHY31.5% 7,
PAERABEGT 4 H8H, IBS i & A SR B R
iE | GRS LN mIE b BRI R A . H
., IBS-D 1Y iz 18 Bt B D) e R 05 i 2E 232 5 38 37 %~
62% ', X —id B H RAEF A WEROE 7. BT
T, A WE AT BH L S RE 5 T 1Y R R A 2 2 1 4 8
R BEREYIRE, MAEAMEGB (AKT) /FHINER
R (mTOR) B2 [ W% JCHE M B . A< AT A
s R 7 FH AT JFF I D7 3637 JF RIS I R 28 IBS-D 7 AR AL
U, T RAEIRYE BT R I LA SRR A ER
B, AT AL TBS-D AR A EEAMAR 4 12 1 10 TR
&, WERAEACE RAE, ReEE AT,
SRR R BT 36 T AR 8L R 7Y 1BS-D B ¥ AEAE
FHALH, A58 3T AKT/mTOR 3 #% f 55 4 30
FRAG T (I R R AR (S B fHl . ARF Y il i B
PR R G ZE Lo, S . 2023DW-
022-01,

1 MREAZE
1.1 4%

SPF 2T HEE SD R ERL 60 H AR5 (200£10) g,
AL T R AEAE YR AR B A PR A RS2t sh i A
PAIES: SCXK (iL) 2020-0001, K FA7E TR
SR R A SR %, IR EE 20~26 'C, 1BE
40%~70%, 4 MR, SR, HL12%, Hf
oK, B bR BRI R
1.2 %9

FVGHAKFF . K45 g FI5SHEZE (5.
210601, skt 2k A BRTTAEA R, A
IR L 25 A0 30 min 5t PRI, A E 100 ml,
FEIRE R 0. 45 o/ml RIS 250, 4 CLAAE, T
BRI . MR A B R10g, A
215 g, WHRE 10 g, BN 10g, KFZ15 ¢,
KOGHF10g, Wik3g, WAF10g, HKE15g, K

H 5 o5 ORI F VT 20000 B0 A R | AR 7=,
B & AE 259 M 0. 096 8, 0.193 5, 0.387 0 g/ml
M2, 4 “CIME, TEBTTINE. VeAEsisk R (50 my/
ko, fit%5 . H20160396, ik [E Mylan Laboratories
SAS AL, W RLKY R S5 N 2% 68 K BE i RV B A
0.001 35 g/ml (TR, 4 CIRAF, B RIING.
1.3 &2 A 5%

UNC-51 #£3 s (ULK1, %5 . T56902F) i
& Beclinl ( HWEOCHE T WERE Atg6 M1 R 1, 1%
51 T55092F) $ifk . BeBiib s HoCHE 11 1 74k 3
(LC3 M) /Mu A A G T 1 883 (LC3 1)
Pidk (4845 T55992F), i L L3RR 25 FH
ARAR,; A4 = 1p (IL-1B, %5 : YM-
01454R1) . HAHME /A FE 6 (IL-6, 185 : YM-
01597R1) . MJEIRIEH F o (TNF-a, 5 : YM-
01587R1) ELISA R &, M2 EYFHE AR
Nal HAEME (Occludin, 85 SAF009) #i
. MB/NEEE 1 (Z0-1, 525 SAF012) i
. AKTHUA (485 . AF01510) . mTOR¥LIA (4%
51 AF300341) \DAB & 2050 £ (185 : AFTHC004)
HRPFRIC BT R R (985 . AFSA004) . HRP#r
WCIEH S (525 AFSA001), IH 307 4= Rk
HARAFR,; #iRiFHmEREEN (p-mTOR,
145 HA600094) Hifk, LAY HARARAF;
W2 1L 5 1 B (p-AKT, 1585 . AF0016) ¥t
T, = Affinity Biosciences /N Fl 5 B-actin 9T 7N
5. 66009-1), B =&Y EARAGRAA ;
E L Z4 (525 20170611), EiHRAYH;
RABRAT; FHARE- LYW (175 520202),
IR R AR A BR ARl s BCA 3 St ki
& (185 : P0010) 4% £ R (185 : P0099) ,
A RAEYHEARAGRATF

HLUKAY (BI%-. 1645050), EEMRAT; 1k
2R (BS- . Tanon-5200 Multi), bR AEERE
FARAE; 18 AR (B Eclipse Ci-L) ,
H 4 Nikon A W] SR isE (A5 . AE41), N
R Motic A ) 5 BbRAY (H45: RT-6100), R
T A RRE R A R AR B R E DL
(H445: TGL16M), L i po A O WL e AT BR A
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Al AN AR (BLYS . JY9S-IIIN) , 7 ¥ Easy-
WeLLAH; HFRF (B5: ME203E/02), ik
B -Fe R Z AU A RA A WEY Pl (B .
RM2016), F#Epk-RACEABRA .

1.4 Zhithol, EHERLH

H 60 HSD K EGE M PERSE T KiG, HEEHLEL
FRIE A IRAL, B, ARG, P
A, DCYERERA, A 10 Ko BRXF RN,
HAKAYRM TR 21 R+FEHEE 14
Ko7 A& BF AR G Y IBS-D K B IIE &5 4 A
AL BRI R ERERN T 1340, 204
HhLL 25 mm K 2 R e e K 2 A K S R 2L K
30 min, K 1IR, iELE21K; KER T KEIF
WHLLBRTEM K FH 4.5 ¢/ (kgod) HEH, BRI1IK,
ML 14 K, EREE R WS KR — M oL, It
SAEAE Bristol PP . M RERGR ST SCER (AWR)
W, HREBISME. L. 2o, s
B ZEREAR, H.2&{F Bristol P-4 . AWR PEA3 8%
A BT &, ZRA51%E X (P<0.05) R
SRR AL

JA K RIERNS), RS KRR
ProvSE RO S Y, MR AR b S
A EHN0.96, 1.93, 3.87 ¢/ (kg-d),
VEAE TR S 0 4525 13,5 mg/ (kg-d), X RELH K
BRI T 10 ml/ (kg-d) ZEMRK, KA RIES
LR, #2214°K,

1.5 MRIRAFA Ty =

1.5.1 KA., £42 Bristol 39 % AWR
o SRR ER I L SRR R — S L, ARG
W& KRB WS, BA . NN, BmE)E. K
A2 G B ARAR K 24 b, HLAE A 4R AR o
- BEFT 208 Bristol TE4 FT AWR 3576

&M Bristol ¥4 " KAEAGR F g aliobe —AE %
ARG, TH04r; Wil eI e gk, 124
M, BPRKEE, iF 4555 AR TCE RS
(SEAWIAR), 641,

T S AR B, 3 PR DA A i i i
W, MWREATTTIEA ZREL R, SRS I 1 i 42
MR FTRAERE s # K BUSE T Jouk BEE R
IR, PRGIHTE G, R UL GERT S 1%
B PR EIREEE R 30 min Ji, ARSI
skE5 B, 4T 20, 40, 60, 80 mmHg PUA4~
FEIGNETT, B FEIIGONEAE 3R, Rk
2L 30 min, WEIFICE KB AWR DS, 3 08

BOEYME . AWRIES AR 457 ) AR
IATE, WML, 114 EEFHNRE
AR A AR T, TF 24 BSR4
S S A AR R M, 31345 ISR LIA R
FUl s, MRS IE IR . 2 G B
P44y, 4rHica£20. 40, 60. 80 mmHg [k J14% 5
T AWR 43

1.5.2 ELISA ix# M K & f & + TNF-a, IL-1B.
1L-6 K -F  ZEf# Bristol "4 M AWR P43 56 W
FH 3% 13 5 L 28 5 o/ ke I 10 SRR R SR, >R
Wit L K07 3 3k 45l BRI 6 K BSR4 1 32 30 ik af
5ml, FREFE2h, FHFEIE. 3500 r/min &L 5 min
(BOBAR5. Lem), W BRI, ™H 4% ELISA
A& VL] AT R, R K B T TNF-a
IL-18. IL-6 7K,

1.5.3 HEL&NKKALMmALmERS BT
kR E MU, FHEIBOE R R Es s (nE R
F2em ZBATLITE 1.5 em), AEFEER/KPE, HHAF
B0y h =B, WBO B VRAFE B F-80 “CUK
AT, —BURA 4% Z BB EE . SRR
BT RIEAS AL 4 H R T 4% 22 58 Wl v [
B2 A2 4 mmx4 mmx2 mm, HRBK, £
H, Yk, 2 Z-WRBE, HEQE, SRk,
THIORPEL, Tt eE W T AR 4 i 2 40
B

1.5.4 Western Blot 34 X R &M 2+ ULKI .
Beclinl. Occludin. ZO-1. LC3 & @ K-F RKHEE
WUBCTF RIE A e B S HR R R AF I — e 4 i 4l
2120 mg K H B /N, AL ST AU, VK
LREA 24 60 min, 4 °C. 13 000 r/min 0> 20 min
(B0 10 em) JFHC R, #H#17BCAEHE &,
100 CARWASYE . RITBEMC LUK, SEME, THCEFEIR
B, IMA—¥T (ULK1, Beclinl, Occludin, ZO-1,
LC3TI/LC3 T MR LL B[40 1 2000), 4 CoKAH I
B Bl TBSTHER, AL (B LLBh
1:10000) M E 30 min, TBST e, BEGE
5. FImage J 1. 8. ORI 8E & b AT 00T, bR
LC3 & AN E LA B-actin NS, LIHEM
H5WSKEMR ERR BEAKT, LC3EN
HAFRILC3 T /LC3 T o,

1.5.5 & s kiEAam KR 2 Ha R P p-AKT/
AKT. p-mTOR/mTOR % & A48 5 & ik & % JH bifi
PLEC 7 R 45 L e B 4 R R RAF 1 45 i 4L 41
4 mmx4 mmx2 mm, AR, YRR R 3~5 um),
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TR LS R TATE RN R, HAR
R HE PBSZ 0PI VEVR 31K, F H,0,39 51 36 T4
ZURT, EIEE 10 min, VR, IMA—HT (AKT,
p-AKT, mTOR, p-mTOR Fi B H ¥4 12 100) ,
4 °CHEFE R Hm—dt, 37 CH¥F 15 min, DAB
R &, AR, B, YOG
WML BRI, FH Image J 1. 8. 04043 2% 4H K114
AT D C5R BE A, K I p-AKT/AKT ., p-mTOR/
mTOR £ A X Rk & o
1.6 %tk

K HISPSS 20. 0 A AT 4150 M. IR
R E IERD A I £ brifE 2 (7xs) Fm, £
L] LR R R 2R 22000, PR LU Ay 26 554
K LSD K%, 77 25 A 554 & F Tamhane T° 45 5
PLP<0.05 25 HA G L.
2 H#R
2.1 BHKRA—MHF IR

S IA) A% 20K R IR RS AME TG I . ) B
HREREHIEER . &rdh . BEMGSE . IREIER, AT
JAT, KRIERIE, EafE. GiE, BEIHK
BB R . S . OAEN
B, BERARGLR IO, HARMERIE . AT FE
A FER S . SR R, PIFERIG r 45
20 S DR IR S 20 R SRR 7 i 1 HL 2 ORIR
TR . TR, BRI . IREIER, AW
SR, RN, BRE, S RAE,
HAKHAKRBABREYFER (P<0.01). S5,
Lo B4 b g, MEALAL K R R E BRI (P<
0.01); SHIRIZL LA, BRI 7 45 7 d 4 K I
YR R BRI i ¥ s (P<<0.05 5 P<
0.01); 0 JFHR NG Ty 4579 12 20 K DU 48 10 4 21 K Rl
e W s RATEGE T L (P>0.05),

Rl YUK EAS ) B o] 0o L g

Table 1  Table 1 Comparison of body weight at different time

points in each group of rats (g, Xts)
20531 SR by e ®ejfE
X HEZH 10 341.20+11.72  419.00+17.29
HERIZH 10 300.10+18. 13" 350. 50+20. 34"
VG 4 1R 8 20 10 291.80+19.32%  377.10+23. 11"

R B IR 20 10 287.10+13.78" 371.20+13.61°
LN Ly e Rt 10 291.40£17.55%  374.70+19.29"
TR Ay e 790 e 2 10 302.20+20.07 385.00+21. 34"

e a) SXFIRALREI Al e, P<<0.01; b) S48 4 [ ]
i, P<0.01; ¢) SHERILERE] s, P<<0.05,

2.2 AR HF B &4 Bristol 7 4 Fb 4k

Fow, R, SxPREA R, HAeg4K
FRZEMH Bristol WEA3r 7 (P<<0.01). 4255, 5
X R H He A, B 4 K R ZEAE Bristol PF 43 TH &
(P<<0.01); SHORILH A, FHR T 4% 50 B 2
Ko VT 4 3 4% 26 K B 26 {8 Bristol ¥ 20 AR (P<
0.053% P<<0.01) 5 IR MG 5 4% 79 52k 20 B VC 4
B2 K BB Bristol PE4> P HL AR 22 S ¥ TE4e 1 12#
B (P>0.05),

F2 ALK EURIF 128 Bristol T4 2

Table 2 Comparison of bristol stool scores at different time

points in each group of rats (41, x+s)
25 L TR A

paiista:l 10 3.90+0. 74 4. 100. 32

EAIZH 10 6. 10+0. 74" 5.90+0. 88"
DC AR 4 10 5.90+0. 74" 4. 40+0. 52"
IHF R NG5 A7) ik 2 10 5.90+0. 88" 4.2020. 63
BRI 5 v A 10 5. 80+0. 79" 4.20+0. 79"
BRI 5 v 70 k4 10 6. 00+0. 94" 4.100. 57"

VE:oa) SRIRAURRNT AR, P<<0.01; b) 5L R
tbdg, P<<0.01; o) SEERIZH [RImE] HLds, P<<0.05.
2.3 ZARAARFE A ZEZS T AWR 45
26823

F3n, WG, SXFREA LR, Heg4K
BL7E20. 40, 60. 80 mmHg & J1Z0 5 N AWR 43
Birte (P<<0.05). #2h)s, SXTRAA AL, #
RV K BRAES R HA T AWR TR (P<
0.05); SHIAIZL LA, BRI M5 1K) & 4 7E
R AWR PEHREL (P<0.058¢ P<0.01); 5
VCLE VR 2 LA, R I (I e 2 A 45 TR T
S PR R TT AR ZHAE 20, 40, 60 mmHg
FEIYS T AWRIE B 7 (P<<0.05), MiF4E
TG 7 v R S AL AE A TR 0N ™ AWR T4 25 57 B 48
T L (P>0.05) 5 530 -5k 7 K50 2 41t
A, PIFRR R s ) o 2 DG A Y5 B A 45 TR 1 %
BN AWRPED B FEAR (P<0.05); ST )T
R 2 A, B ER B s R A 4 FF 20 mmHg
FEF1 R AWR PEAF#(L (P<<0.05).
2.4 BARKRALEMELIRANSEK

Bl17R, X B2 K RSS2 B I b o84
A ULOA S 1 A AR T . SRR, A 2 AR A
HEO B %, ORI, R B8, KLY
W RAEYNMIIZNE . XTI hd, AR 45 g 4 20
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R3 SUIRBURFEI )25 19050 AWR P HeEL

Table 3 Comparison of AWR scores of rats at different pressure levels and time points in each group of rats (4y, x+s)
4151 ] Ak 20 mmHg 40 mmHg 60 mmHg 80 mmHg
Xf BREH RS 10 0.27+0. 21 0. 30+0. 25 0.77+0. 32 1. 40+0. 44
AR 10 0. 37+0. 25 0. 70+0. 33 1. 17+0. 45 1.79+0. 48
TR Sy 10 2.70+0. 76" 3. 40+0. 70V 3. 83+0. 36" 4.00+0. 00"
AR 10 2.33+0. 50" 2.93+0. 34" 3. 60+0. 26" 3.97+0. 10V
U 318/ S 10 2.77+1. 02" 3.23+0. 70V 3. 60+0. 47" 3. 83+0. 36"
B fE 10 0.90+0. 44 ) 1.200. 50~ 1.86+0. 48 2.5740. 50
EVIEPN vy 1S E=e i WS 10 2. 87+0. 86" 3.37+0. 58" 3. 67+0. 47" 3.90+0. 32
Hehn 10 1.730.60 " 2.23+0.64" " 2.8340.65° ¢ 3.4020. 47 ¥
TN Ty vh 3] e A 10 2.53+0. 67 3.00+0. 67" 3. 80+0. 42" 4.00+0. 00"
e 10 1. 600. 50 1.93+0.60° 2. 6020. 54 ¥ 3.0320. 53¢
R B 5 3 70 ek 21 RS 10 2. 50+0. 76" 3. 070. 68" 3.37+0. 43" 3. 870. 23
EeE) e 10 0. 9420. 64 2" 1.37+0. 58 ¢ 1.9320. 65 2.50+0. 48 %

TE: a) SXTRRAFNE LE, P<0.05; b) SERIARFREIILE, P<0.05; o) SHEAIAHRFNEILE, P<0.01; d) SICAER G FH
B LA, P<<0.05; e) SHUIFHRIGIMGR 20 B WA LA, P<<0.05; f) SRR Ts o) i 20 W) i fa] LA, P<<0.05.

T

PO -~ NP

FEFERIF T AR RIS Fhof

e A 55
TR v 77

T EORSARPORINM; 2 OHLAE RAEML; REOFT ISR T R4k SO s ka8 mun & .
1 HARMEHALURBIEES (HEZQLE, x100)
Figure 1 Histopathology morphology of colon tissue in each group of rats (HE staining, X100)

[ 2 MR R AR A A B s, b R A
=i, BT R, RN LA A
R, MU, Pk, AR A, ARG
D5 I 20 235 W A1 20 AT )2 B R Btk 4 s i 20>
[ Q11K =00 1| RN P 411 791 Ly SN =18 =
YL A A5 I SRR L R e, R ULBH B 1 B2 4
M E . SRFERLE , [ R R AR HAHE
B, WRAIFE, R G, R R R
FEAN IR, FERE T 2 AAUZ A WA B 525
2.5 ZMKAAFE Y TNF-a. IL-1B. IL-6K-F ik
FaoR, XA, BRI KRS
TNF-a, IL-18. IL-6 KPR (P<0.01), 5%
R EAE, PIFHRMGT &R A R VE AT A TL-18

IL-6. TNF-a /K FH &ML (P<0.01), SPC4EiREr
M, MR RR 20 TNF-a, IL-1B. IL-6
Bk P REAG, S0 ER L 5 vp ) i 4 1L-1B 7K PR
fi%, AT 40 TNF-o . 1L-1B8, IL-6 /K-
BTt (P<0.05). S5MHRM I m 4l L,
PRI v = A 4 TNF-oc, TL-1B8 7K -2 7
AR R 2 IL-6 K F- TR (P<<0.05),
S Hr ol b, AR R
TNF-a, IL-18. IL-6 7K F¥FFE (P<<0.05).
2.6 BARRALEmAL P ULKL, Beclinl, Occludin,
70-1, LC3 &G KT bz

25N, SXTHRAL R, AEAIZ R R4S Il 4
1 ULK1. Beclinl, Occludin, ZO-1. LC3II/LC31
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F4  BUAKRRUMTE T TNF-o, IL-18, TL-6 K F AL
Table 4 Comparison of TNF-a, IL-1B, and IL-6 in serum of rats in each group

(pg/ml, x+s)

21 5] TR TNF-a IL-1B8 1L-6
X RE 6 181. 84+7. 62 237. 64+14. 54 29.73+3. 36
2 6 325.48+23.37 " 561.35+77.52" 53.48+2.35"
VG 4 1R 2] 6 196. 64=11. 59" 454.84+12.91" 39.41+2. 72"
TR DA A5 i 6 145. 4428.59" ¢ 364. 47+15. 06" 33.7245.61" %
TR v ) AL 6 200. 36+22. 30" ¢ 368. 92449, 22" < P 28.55+2.27"
PR N e 751 i 6 260. 42+25. 87" <V © 486. 67+13. 50" < ¥ 42.45+5. 567 V@

W IL-18, E4IEAE 185 IL-6, FAMAZE 6; TNF-o, MRS F oo
a) SXHB4IE, P<0.01; b) SHIEAHE, P<0.01; ¢) SUC4EeEd b, P<0.05; d) SMIFHME A RAEA LK, P<

0.05; ) SHIAFHRMI ik LA, P<0.05,

RS BHKREMHALH ULKL, Beclinl |

Occludin, ZO-1., LC3I/LC3 I 8 FHKFHAE:
Table 5 Comparison of ULK1, Beclinl, LC3II/I, Occludin, and ZO-1 protein levels in colonic tlissue of rats in each group (x+s)

20 53] R ULK1/B-actin Beclin1/B-actin Occludin/B-actin 70-1/B-actin LC3I/LC3 1
Xif HE 21 5 1. 0020. 00 1. 000. 00 1. 0020. 00 1. 0020. 00 1. 00=0. 00
A ZH 5 0.5620. 15 0.53+0. 11" 0. 55+0. 2" 0. 440, 17 0. 77+0. 04*
VEAE IR B 2H 5 0. 99=0. 28 1. 000. 07 ¢ 1. 06+0. 329 0.89+0. 19 % 1.1620. 14"
T 7 A5 20 5 0. 88+0. 07 1.20+0. 37" 1.09+0. 19" 0.99+0.23" 1.01£0.11°
SR Ty il 20 5 1.02+0. 18" 1.41+0. 45" 1.22+0.20" 0.29+0. 14 1.07+0. 14"
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Figure 2 Electrophoresis images of ULK1, Beclinl,

LC3II/I, Occludin, and ZO-1 in colonic tissue of rats

in each group
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Table 6  Comparison of the relative expression levels of
p-AKT/AKT and p-mTOR/mTOR proteins in colon tissue of rats

in each group (x+s)
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Effect of Yigan Fupi Prescription (#1454 77) on the AKT/mTOR Pathway in the Colon Tissue of Diarrhea-
Type Irritable Bowel Syndrome Model Rats with Liver Stagnation and Spleen Deficiency Pattern
JIU Suting', LI Huiying', SUN Yueting’, CUI Songxiang’, XU Xintian', ZHENG Hao', LU Weimin'
1. Affiliated Hospital of Nanjing University of Chinese Medicine, Nanjing, 210029; 2. Qujing Hospital of Traditional Chinese Medicine,
Yunnan Province; 3. Pukou District Hospital of Traditional Chinese Medicine, Nanjing
ABSTRACT Objective To explore the possible mechanism of Yigan Fupi Prescription (I JF 4k 475, YFP) in
treating diarrhea-type irritable bowel syndrome (IBS-D) by investigating the AKT/mTOR signaling pathway. Methods
Sixty SD rats were randomly divided into control group, model group, YFP low-, medium-, and high-dose group,
and pinaverium bromide group, with 10 rats in each group. All groups but the control group, were subjected to 21
days of tail-clamping stimulation and 14 days of senna leaf gavage to establish a liver stagnation and spleen deficiency-
type IBS-D rat model. After successful modeling, the YFP low-, medium-, and high-dose group were administered
0.96, 1.93, and 3. 87 g/(kg-d) of the prescription, respectively. The pinaverium bromide group was given 13. 5 mg/
(kg+=d) , while the control and model groups were given 10 ml/(kg+d) distilled water. All groups were administered
once daily for 14 consecutive days. General conditions of the rats were recorded during the experiment, and after mod-
eling and drug administration, body weight, Bristol stool score, abdominal withdrawal reflex (AWR) score, and histo
pathology of colon tissue were observed under HE staining. ELISA was used to detect serum levels of tumor necrosis
factor & (TNF-a) , interleukin-18 (IL-1B), and interleukin-6 (IL-6). Immunofluorescence was employed to detect
the levels of AKT/mTOR pathway-related proteins including phosphorylated AKT (p-AKT)/AKT and phosphorylated
mTOR (p-mTOR)/mTOR in the colon tissue. Western Blotting was used to detect the levels of autophagy-related pro-
teins, including UNC-51-like kinase 1 (ULK1), Beclinl and LC3, and tight junction proteins including Occludin
and ZO-1 in the colon tissue. Results After modeling, compared to the control group, the body weight of rats in the
other groups decreased, and Bristol stool scores, as well as AWR scores under 20, 40, 60, and 80 mmHg increased
(P<<0.05 or P<<0.01). After drug administration, compared to the control group, the model group showed reduced
body weight, decreased ULK1, Beclinl, LC3II/LC3I, Occludin, and ZO-1 protein levels in the colon tissue (P<<
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0. 05 or P<<0.01), and increased Bristol stool scores, AWR scores, serum TNF-a, IL-1B, and IL-6 levels, as well
as p-AKT/AKT and p-mTOR/mTOR protein relative expression levels (P<<0. 05 or P<<0.01). Pathological results
showed a significant reduction in goblet cells in the upper part of the glandular layer of the colon, with mild inflamma-
tory cell infiltration. The submucosal collagen fibers were dissolved , with unclear boundaries , pale staining, and
microvascular congestion and dilation. Compared with the model group, the YFP low-, medium-, and high-dose
group and the pinaverium bromide group showed increased body weight, Beclinl, Occludin, and LC3II/LC3I protein
levels (P<<0.05 or P<<0.01), and decreased Bristol stool scores, AWR scores under 40, 60, and 80 mmHg, serum
IL-1B, IL-6, TNF-« levels, and p-AKT/AKT, p-mTOR/mTOR protein relative expression levels (P<<0. 05 or P<<
0.01). The pathological morphology of the rats in the YFP groups and pinaverium bromide group showed varying
degrees of improvement. Compared with the pinaverium bromide group, the YFP low- and medium-dose group showed
increased AWR scores under 20, 40, and 60 mmHg (P<0. 05). The YFP low-dose group had reduced TNF-a, 1L-1j3,
and 1L-6 levels, and increased p-mTOR/mTOR protein relative expression levels occured in all YFP groups (P<<
0.05). Compared with the YFP low-dose group, the YFP high-dose group and pinaverium bromide group showed
decreased AWR scores under different pressure levels and reduced p-AKT/AKT protein relative expression levels,
while the YFP medium- and high-dose group had elevated serum TNF-a, IL-1B levels and reduced p-mTOR/mTOR
protein relative expression levels (P<<0.05). Conclusion YFP can effectively improve the pathological injury
of colon tissue in IBS-D model rats with liver stagnation and spleen deficiency, reduce Bristol stool and AWR scores ,
and its mechanism may be related to reducing level of inflammatory factors and inhibiting AKT/mTOR pathway-related
proteins in colon tissue, thereby enhancing the expression of autophagy-related proteins in the colon tissue.
Keywords diarrhea-type irritable bowel syndrome; intestinal mucosal barrier; inflammatory factor; serine kinase;
mammalian target of rapamycin; autophagy; tight junction proteins; Yigan Fupi Prescription (#IJiFH8477)
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