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[Abstract] Objective: This paper aims to evaluate the pharmacological effect of Shenling Baizhusan with Codonopsis
Radix as a monarch drug on improving the emotional state of rats with diarrhea-predominant irritable bowel syndrome (IBS-D) and
explore its potential mechanism of action. Methods: 48 1-day-old SPF-grade male suckling rats were divided into six groups:
blank group, model group, Shenling Baizhusan group (10.08 g-kg"'-d"), Shenling Baizhusan group without Codonopsis Radix
(8.73 g-kg'+-d"'), Codonopsis Radix group (1.35 g-kg'+-d"'), and pinaverium bromide group (0.013 5 g-kg"'-d"), with eight rats
per group. Except for those in the blank group, rats in other groups received maternal separation, senna leaf granule gavage, and
chronic unpredictable stress to establish a rat model with IBS-D. Drug administration was initiated when the rats were eight weeks
old for two consecutive weeks of intervention. The body weight of rats in all groups was recorded to observe body weight gain. The
diarrhea status was evaluated by the Bristol stool scale score and fecal water content. Abdominal pain was assessed via the
abdominal withdrawal reflex (AWR). Anxiety- and depression-like emotional states were evaluated by using the open field test
(OFT), forced swimming test (FST), and sucrose preference test (SPT). Western blot was used to detect the protein expression
levels of tight junction proteins Claudinl and Occludin, as well as zonula occludens-1 (ZO-1) in the colonic tissues of rats.
Meanwhile, it was also used to determine the expression levels of glial fibrillary acidic protein (GFAP), ionized calcium-binding
adapter molecule 1 (IBA1), and Synapsinl in the hippocampal tissues of rats in all groups. Enzyme linked immunosorbent assay
(ELISA) was employed to measure tumor necrosis factor-a (TNF-a) and interleukin-6 (IL-6) in the serum, as well as the content
of brain-derived neurotrophic factor (BDNF) in the hippocampal tissues of rats in all groups. Results: Compared with those in the
blank group, the rats in model group showed slow body weight gain with lower body weight (P<0.01) , increased Bristol stool
scale scores (P<0.01), higher fecal water content (P<0.01) , and elevated AWR scores (P<0.05). In contrast to those in blank
group, Shenling Baizhusan with Codonopsis Radix as monarch drug significantly improved the slow body weight gain (P<0.01),
reduced Bristol stool scale scores (P<0.01) and fecal water content (P<0.01), as well as decreased visceral sensitivity (P<0.01) ,
exhibiting the optimal therapeutic effect among the drugs in all the groups. Behavioral test results reveal that, compared with those
in the blank group, rats in the model group have a shorter total movement distance (P<0.01), fewer movement counts (P<0.01),
shorter movement duration (P<0.01) , longer immobility time (P<0.01) , and lower sucrose preference (P<0.01). After drug
intervention, Shenling Baizhusan with Codonopsis Radix as monarch drug demonstrated the best intervention effect, and it
significantly increased the total movement distance (P<0.01) , movement counts (P<0.01), and movement duration (P<0.01) ,
while decreasing immobility time (P<0.01) and increasing sucrose preference (P<0.01) in the treated rats. Western blot analysis
indicates that, compared with those in blank group, rats in model group have significantly downregulated expression levels of tight
junction proteins Claudinl, Occludin and ZO-1 in colonic tissues (P<0.01), as well as Synapsinl in hippocampal tissues (P<
0.01) , along with significantly upregulated expression levels of GFAP and IBA1 in hippocampal tissues (P<0.01). After
intervention with Shenling Baizhusan with Codonopsis Radix as the monarch drug, the expression levels of tight junction proteins
in colonic tissues and Synapsinl in hippocampal tissues were significantly increased (P<0.01), while the expression levels of GFAP
and IBA1 were significantly decreased (P<0.01). ELISA results show that, compared with those in the blank group, rats in the
model group have higher contents of TNF-a and IL-6 (P<0.01) in serum and a significantly lower BDNF level in hippocampal
tissues (P<0.01). After intervention with Shenling Baizhusan with Codonopsis Radix as the monarch drug, the contents of TNF-«
and IL-6 were reduced (P<0.01) , and the content of BDNF in hippocampal tissues was increased. Conclusion: Shenling
Baizhusan with Codonopsis Radix as the monarch drug plays a role in improving abdominal pain, diarrhea, as well as anxiety- and
depression-like behaviors in rats with IBS-D. Its potential mechanism of action may exert therapeutic effects by repairing the
damaged intestinal mucosal barrier, alleviating low-grade inflammatory responses, and inhibiting the excessive activation of central
glial cells.
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FHAE 2 B0R A K 39 5% Kruskal-Wallis H K 5% . 5
f# F Graph Prism 9.0 542 i A G B & . LA P<0.05
hERAG R L

3 #7

3.1 LSS MR NS R HON IBS-D K RAK
R R AR S S A KR A B
25 LA R BRI T B 2 IR 3 K 3 54 4Lt
AT 20 A BRI A O o 4 K R A 218 (P<0.01) s 2245 W)
TG , 5 20 R B 35 R 348 S 0 AN TR R )
B RORA A DLS % (R B E IBS-D K FUA T
R R RO B W IMHEA Y T HE S5
FEAYZH P85, HAAR BTt 35 19 i (P<0.01) . WL 1.

F1 UERSHEANSZTEAREI IBS-D K REREM I (F+s5,7=8)

Table 1 Effect of Shenling Baizhusan with Codonopsis Radix as monarch drug on body weight of IBS-D rats (x+s,n=8) g
a5 x4 25y T AR 5 259+ W5 5 =
lgke 4R s it 6 8 i 7 JE i 8 Ja i 9 Ji it 10 i
K| 103.72415.94 151.52+13.73 211.40+18.76 264.18423.31 317.27+32.64 358.80+37.18 381.03+32.25
H 70 2 94.55+13.76 123.07+20.87% 162.09+34.75” 161.68+32.91% 191.27+40.70> 262.82+28.80% 282.31+31.33%
ZE AR 10.08 96.52+4.58 128.23+2.53 165.66+19.43” 197.70+12.15% 228.61+14.13% 312.48+15.26" 344.87+18.99"
SEARM KIS 8.73 94.72+5.44  122.85+7.29” 167.54+10.80% 203.49+42.19> 218.74+23.74% 263.79+35.30 284.04+32.89
it B | 135 95.44+4.95 126.56+13.77% 160.97+22.21% 186.47+46.66> 199.81+47.42% 261.55+42.29 279.96+25.19
VG 2 750 iz 41 0.0135 94.71£5.98 125.30+27.90% 162.18+30.56> 191.17+28.57%) 201.43+36.49> 242.70+23.68 277.03+20.60

T 528 A LA VP<0.05,2P<0.01; 58I 4 4 P P<0.05,YP<0.01(F% 2-3 11 [d])

B
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3.2 LIS Z A H 42 % H R EOM IBS-D KR
JETERE R (P52 Bristol FE4H MR 1F 43 15 2 5K
HHSERER, AT BT, 55 AR, 4K
Eﬂé/‘] Bristol Z& i M4 PF 4 288 & K &3 W E T

B, 2 S A G E X (P<0.01) , 4 2 3 E S AR

B @Y T UG 4 AR B IR TS A R 22, 5 A
AU W, 2% HOR B K BB Bristol P13 F1 2 (i
FoKE D ERM, 25 A5 5 X (P<0.01), % W]
LU 58 2 0 8 25 10 2 2% R BT Dk #8381 Ik
EHOR . WER2,

F2 UBRERSABANSEZ AR IBS-D KRIETERMZN (+s,n=8)

Table 2 Effect of Shenling Baizhusan with Codonopsis Radix as monarch drug on diarrhea of IBS-D rats (x+s,n=8)

Bristol 25 £ AR P 43/5) FEAH S K /%
15 /g kg

2459 T W 259 T W 2459 T i i 25T Ws
s 2.38+0.74 2.50+0.76 49.03+5.39 44.52+5.07
H 0 2 4.50+0.76> 5.50+0.76> 65.61+5.38% 70.53+6.89%
E=JEPN &l 10.08 5.00£0.93% 2.75+0.71% 64.72+5.22% 44.23+4.62Y
ZHEARBEBIESA 8.73 4.38+0.74” 3.75+0.719 64.77+15.66> 54.51+4.05%
Wit 24 1.35 4.50+0.76> 4.63+0.92” 60.37+8.96" 61.92+2.61
VG 24 760 iz 41 0.013 5 5.00£0.76% 3.38+0.92Y 66.14+6.51% 55.08+11.49

3.3 DS ME AN SE A AREO IBS-D K

B AEIR B 2 259 T BIAT, 5

FILEHLL AL, &%

2K B AWR BF 43 W g B85 (P<0.05) , P R 5 a:
b 2 N, I BE R T A0 B, AWR P4 52 i 56 .
W3, YT H)E, SERA LK, UEES N

£3 MBRSHEANSZTE AR IBS-D KR AWRH

BAHAMSE A ARMAESHEI T IBS-D KKM
AWR P32 B E FEAK (P<0.01) T2 2% 1 R B 25 %
B2 4 KRR 7E 20 mmHg 19 & J5 N W] DL 2 iR
I1BS-D K A P9 HIE e SR 2 (H R i e g 3% 47 T
HEMERYERRTSEARE . k4,

I (xxs,n=8)

Table 3 Effect of Shenling Baizhusan with Codonopsis Radix as monarch drug on AWR of IBS-D rats (x+s,n=8) ax

21 51 /g kg 20 mmHg 40 mmHg 60 mmHg 80 mmHg

25 H 4 0.000.00 0.00+0.00 0.75+1.04 1.25+1.28

H 700 2 1.00£1.07 1.88+1.36" 2.7541.39 3.50+0.76"

SR EA 10.08 1.38+0.74" 2.25+0.46> 3.63+0.74” 4.00+0.00”

SEARBRM IS U 8.73 1.13+0.83 2.00+1.31 2.88+1.25 3.50+0.76"

i se i 1.35 1.38+0.52" 2.13+0.83" 3.75£0.71% 4.00+0.00”

V. 24 35 iz 4 0.013 5 1.75+0.89% 2.75+1.04” 3.75+0.71% 3.75+0.71%

F4 UBRERSAHABANST AR IBS-D KREBER TS WM (X+s,n=8)

Table 4 Effect of Shenling Baizhusan with Codonopsis Radix as monarch drug on abdominal pain symptom score of IBS-D rats (x+s,n=8)

53
21 5 /g kg 20 mmHg 40 mmHg 60 mmHg 80 mmHg
= HH 0.00£0.00 0.13+0.35 0.50+0.53 0.88+0.35
T 2] 1.63+0.74" 3.25+0.89” 3.75+0.71% 4.000.00”
S IR H A 10.08 0.000.00" 0.25:0.46" 0.88+0.83% 1.25+0.71%
SHARB LS 8.73 0.13+0.35% 1.25+0.46 2.00£0.53 3.13+0.83
ot 24 1.35 0.63+0.92 1.25+1.04 2.63+0.92 3.50+0.76
U 4 15 41 0.013 5 0.63+0.74 1.50+0.93 2.75+0.71 3.50+0.53

34 L2 ANELENSE AR IBS-D KK

4 % Claudinl . Occuldin. ZO-1 & M 3% ik K F 19 5%

w5 A4 R, BRI R RS A
. 6 .

Claudinl .Occuldin il ZO-1 [ 5 {4 35 ik 7K 3F I 2 f%
K, 2R BAHG %2 X (P<0.01); 5884 5,
SR AR S5 AR S K VU ZE R4
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Claudinl . Occuldin. ZO-1 # & 1 % ik 7K F B & I} MRE R LR R . Mk S st ik 3
L. ERAASH ¥ E X (P<0.05,P<0.01), HH LA FEMBIREANREKEEMARANTEE . W

%56 2 A 251022 R in 1BS-D K BL45 i 2 #*s5 . HE1,
x5 KUBESHEHNSTAAREN IBS-D XK % Claudinl.Occuldin,ZO-1E B Rk K FEHIEIE (F+s,n=3)

Table 5 Effect of Shenling Baizhusan with Codonopsis Radix as monarch drug on expression levels of colonic Claudinl, Occludin, and

Z0-1 proteins of IBS-D rats (x+s,n=3)

205 /g ke Claudinl/GAPDH Occuldin/GAPDH Z0-1/GAPDH
ISE 0.44+0.01 0.40+0.00 0.44+0.00
Hi 7Y 2] 0.22+0.02> 0.20+0.02% 0.23+0.02%
E=JSPN &l 10.08 0.33+0.03" 0.31£0.01% 0.34+0.02%
SHEARB LS A 8.73 0.26+0.03> 0.25+0.03" 0.27+0.03%
5S4 1.35 0.23+0.01 0.21+0.01 0.24+0.01
U 4R i 21 0.013 5 0.31+0.03" 0.29+0.02" 0.32+0.03"

craudint [N 2: 0.
GAPDH | S S S - 37 D2

occudin A A . <. -

GAPDI | - ..
Z0-1. g — 230 D2

GAPDIT A S - - ..

A B C D E F
H A HA B AR C. 2 ARBA ;D. 2% AR
S E W56 S UL FL G 4R TR A 41 (7 2 1))
B 1 &AKRELE Claudinl,Occuldin 1 Z0-1 & A RiX Ak
Fig. 1 Electrophoresis of Claudinl, Occludin, and ZO-1 protein

expression in rats of each group

3.5 LIS Z A HE 4132 1R EOM IBS-D K
174 TNF-a | IL-6 i AU52 M 525 P4 i, el
K B o TNF-a f1IL-6 B & & W% F+ &
(P<0.01) ;& 25T W5, SE A4 R R, &4
KRR I T IL-6 1Y 5 i 2 1 2 B AR (P<0.01) , DA
WS RHE YN S X A AR B K R T TNF-a
Fr B ERRAR(P<0.01) , 11 2% IR B B 58 2 %
S B 2] K VT YL B e B AR AT LRI IBS-D K B
I 7% H TNF-a & & ,HJE 2 R B8 8 L.
L6,

3.6 LIBE3EZ HHEAMS% A ARB IBS-D KR
1% 285 RS 19 52

3.6.1 WL AW TR, 5 AAE %
ZH R BRI L R A A e (P<0.01) , & Bl TR] TR K
W (P<0.01), R 7-2 9 & 2, RAAELY T
T AR R K R AE A R e AR IECIR S ZE T I P
WAL AR, LU TR S R A O . AT

£6 URESABEAHMNESE AR IBS-D X R MiF TNF-a.
IL-6 & BRI FI (x+5,n=3)
Table 6 Effect of Shenling Baizhusan with Codonopsis Radix as

monarch drug on serum TNF-a and IL-6 levels of IBS-D rats (x+s,

n=3) ng-L'
21 5 il /g ke TNF-a IL-6

ki 227.78+37.78  30.64+4.95

R 2 357.35+£29.06” 63.45+5.15%
SR AR A 10.08 237.57+41.26" 30.88+5.33"
SHEHARBERESH 873 315.73+41.06  47.22+4.38"
WS4 135 328.34+39.80  49.56+3.57"
DL 2 968 437 41 0.0135 347.38+34.83  50.56+5.65

o, SRR, LK S I B A NS EARE
IBS-D K Bl 1Y & 2 2 35 48 < (P<0.01) , 1% 3l £
553 Sl A] 3 8GN (P<0.01) , 2t A TR A
B2 20 K BRI B UBICR S R A H BL i, AR T
JLEBR R R TE B i I s R AR B S AR
K 58 S R DL 4 1R R X IBS-D K BRUAE TECIRAS
AR R O AN B . LR 7 B A Y AR A
3.6.2 GRIEVEVKSIE YT AT, E HA KRR E
I BRI B U B i R N [ 1 R el = i
RELHL AL, 25 41K B 8l 1 8h 2 T i A, i Dk B )
A K # RS Sl ) S R K (P<0.01) . 259 T
s, SEAHKE, SEAARBMA KRR S #HES
41K B 3 BT 2 B B B Ui vk i [R) AE K R
ANl ) 2 46 50 (P<0.01) . WL 8,
3.6.3 WHKMMIFSLE  Sa5 gl i, BRIl K R
£ W8 K i 47 T2 B A IR (P<0.01) , 32 30 R =K .
225 TR, SR L, 45 4K BB K Y
it L 5 15 29 B 2 T 5 (P<0.05, P<0.01) , {H DL 5% =
. 7 .
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U RER LB RS ABANS S AR IBS-D KR EH D BEENRY

VESHEEIR R (X£s,n=8)

Table 7 Effect of Shenling Baizhusan with Codonopsis Radix as monarch drug on total distance, activity counts and activity time of IBS-D

rats in open field test (x+s,n=8) mm
T B0 A2 /mm 1 2 AR % I 1] /s
£E%IJ %IJ%/g‘kgrl iy VN iy iy YN iy iy YN By
2459 T TR 259 T Ws YT AT E)E AW T 25 T W5
2 22 366.87+1 480.64 22 444.44+1 072.09 62.00+3.00  59.00+3.00  286.15+12.09  292.70+5.04
e 12 141.03+1 402.11% 11 349.95+660.32>) 38.00+7.00% 32.00+7.00% 147.72+23.54>  162.21+39.29%
ZEHAR A 10.08 12 036.20£808.12> 20 361.60+876.66" 29.00+7.00% 58.00+3.00" 152.06+24.26>  294.67+5.34"
SEHAARHEHESH 873 12 395.56+2 601.08” 11 763.06+1 041.91 33.00+4.00% 33.00+5.00  166.80+25.48%  199.01+28.53
iS4 | 1.35 13 208.06+1 551.74% 15 025.66+2 445.12 37.00+7.00% 49.00+9.00% 149.97+28.80%  172.38+20.55
VG 2 Y54 20 0.0135 116723741 016.51 11 773.00+1 779.50 35.00+6.00> 34.00+7.00  200.34+27.48> 204.86+39.16
R N Al Al e F 0 _ ~E r AN N
®8 BBMAIRPURRESABHNS T BRI IBS-DXR IBA1 15 11 3 15 7K 5F B 2 B& % (P<0.05, P<0.01) ,
FRIE AR BRI (X+s,n=8)

Table 8 Effect of Shenling Baizhusan with Codonopsis Radix as

monarch drug on immobility time of IBS-D rats in forced

swimming test (X+s,n=8) s
2157 Fit/g-kg' YT Him Y FHUE
IS E| 26.88+£30.92  76.75£65.02
AR 2 167.63£36.80” 203.50+24.94”
S AR 10.08 157.38+44.25”  91.25+35.30"
SHARMERESH 873 171.13£18.89” 190.00+30.83
i Rt 1.35 170.63£29.31% 107.13+22.14%
U 4 1R 4 441 0.0135 128.75£56.80> 239.13+32.03

A S 2 HOR BRI 58 2 41 2035 1BS-D R FRUBE
IK Al B R R (R fe o W . LR 9

R BAREXBPUBRSHABHENSTAAREITIBS-D KR
KB FHIFM (x+s,n=8)

Table 9 Effect of Shenling Baizhusan with Codonopsis Radix as
monarch drug on sucrose preference of IBS-D rats in sugar

preference test (x+s,n=8)

415 /g ke 21T S %

25 4 96.30+0.73
R4 37.86+1.75%
S AR 10.08 90.91+2.02%
ZEARBEWESH 8.73 40.78+1.217
WS 1.35 91.83+2.13%
- Y 754 0.0135 51.68+5.10"

3.7 LABESEZ A H 4022 1R EOM IBS-D K B

¥ Ty GFAP . IBA1 . Synapsinl % [ 2% ik 7K °F- 1 5% il
s H e, A 4 R BUME B GFAP (IBA1 1Y

TE 1 # k K - W2 FH 55 (P<0.01) , Synapsinl A9 75

FR K B E BRI (P<0.01) ;2 25%) T Hil)g , 5 H R

A, S5 FOR B N 36 2 41 K RO D) GFAP .,
.8

Synapsinl B9 2 1 #35 7K V- 12 3 16 fin (P<0.01) , Hrp
SZEARBBCERNCRE %, ik T2 04,
VT 2 5% & 2 1BS-D K B 5 21 21 v Synapsinl 9 2
FIRBACE B3 T (P<0.01) . WL 2.5 10,

OrAP [ -

-—— ————
- - - -

- - . " a» o
- ———— —
- - - ——

A B c D E F
E2 %&HEKARIEDGFAP.IBA1F Synapsinl & 5 R iXH ik
IBA1,

50 kDa

GAPDH 37 kDa

IBA1 17 kDa

GAPDH 37 kDa

Synapsinl 74 kDa

GAPDH 37 kDa

Fig. 2 Electrophoresis of hippocampal GFAP, and

Synapsinl protein expression in rats of each group

3.8 LIS HE WS % A ARE IBS-D KR
I 5 BDNF & & 1Y 520 525 4 O, SRS 240 K
KL ) BDNF 1) & 1 & 3 B AL (P<0.01) ; & 254 T
WG, SEAA R, UBES I EANSE AR

B Z% AR50 S 4 K 56 2 41 IBS-D K
FUIfE T BDNF A9 75 1 B 2 38 Jin (P<0.05, P<0. 01>,/\
TSEP AR H AR B E, Bk

. WFEIL

4 itig

P AR R AR 4 IBS-D A il R 2 AT FE 4 A it
V7 TS M T I T G o (R AR A 22 ) L A
AT LUK i R A B B R R TS S g 2
] 1Y 0C 2 o 1BS-D Jf Ak B 4l i I8 75 1 2 0 , He R
WL 5 i i B 5l S 8 VDA G , 52 i 286 B e e 458 4
SGEMEFEEW . LIS R E AN SE AR
HIrp s se 2 (AR AR @I IR0, 2 A, 1
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R10 UEBRSABAHKNSZE BRI IBS-D X RiFS GFAP.IBAL,Synapsinl & AR ZKFHHM (xts,n=3)
Table 10 Effect of Shenling Baizhusan with Codonopsis Radix as monarch drug on expression levels of hippocampal GFAP, IBA1, and

Synapsinl proteins in IBS-D rats (x+s,n=3)

451 Fl /g k! GFAP/GAPDH IBA1/GAPDH Synapsinl/GAPDH
S HY 0.24+0.03 0.23+0.04 0.41+0.03
H R 2 0.49+0.03> 0.48+0.06’ 0.21+0.02%
S% HAREAL 10.08 0.26+0.02" 0.26+0.03" 0.37+0.03"
S AR R S 8.73 0.43+0.02 0.42+0.04 0.21+0.02
5t 241 1.35 0.41+0.03¥ 0.39+0.05" 0.28+0.03"
T 4 Y58 4 41 0.013 5 0.48+0.02 0.47+0.05 0.28+0.02%

R UERRESABHNSTEAREIIBS-DKRiED BDNF&
BN (f+s,n=3)

Table 11 Effect of Shenling Baizhusan with Codonopsis Radix as
monarch drug on hippocampal BDNF levels in IBS-D rats (x+s,
n=3)

2190 /g kg BDNF/ng- L™
ek 815.63+67.13
TR 2] 386.63+56.54%
e dSEN ¢ 10.08 784.64+52.21
SEHURBERESA 8.73 504.96+50.52%
W sH 1.35 619.98+42.50"
U 4 1 4 41 0.013 5 421.92+54.71

SEALR SR T RE , o0 ML 28R 2 5 1L 2 2 T 4b
JIG 1B T B AR R ol R TS S O R T R
LB 0, S 0 A% 3 Y RS 5 A A D) ‘5 ) s =, 3 978 K
W, B 25 b AT SR e H B AE 2, e AT S Ak
M, B kT 2 S . W2 A T AT T I i R i
M g2 Rz ARG Bk, 255 W0 1BS-D R AL 5 b
XA 28 R GUREIR

A58 B T IBS-D By 5 & W AL, iz I BF
POy BB IBS-D B E BN AEE AN R, R4S
G 15 ORI 5 18 M R AT SR R A A
IBS-D & # J5 W1 4= 3% I 3 3 10 A 2 IBS-D K R
B Z B 5 IBS-D S B0 JEB 1IN HTAH AT, 02
MR 5E IBS-D &5 ML K A 5 IE T O vk B FAR 1
S A YRR DT Ak IR B SR 1R N AR 4E e
IRYT IBS-D 1 — £ 254" HLl R YT 280 U0, A
A 5B — AT 1 LA ok A 4 O i 9 AR R
SR, AE 2% i 8 AL H R IR . T 25 T SR A AR
JEAT AL O] eV K 2R S 2R AR EVE A,
A AT 5% 36 456 D A V50 by PR 24, &85 51 % 30 LA 3
ZNHE LM S E AR B B R 8 TS SRR
&I H 5 WG 24 YR A 1A 9 R, I L AT LA T e
IBS-D K Bl & AR FERE IR , 2 B vh 25 52 J5 ] LL3E

B R A F Al A Y, ELE R R A iR R 38 2R T
SR TR E T 2R R R T
BFFL2E A

AT kB LABE 5 S 0B S5 BRI
DL IBS-D R B T 2t 38 K 248 1 i 4, BRI
FE A & K B, il H: Bristol 28 {8 5 R 3430 K &2 1 3
[] s AR 4 AWR BF 3 & B LA 8 2 W B 25 S5
ARHIAL AT LLREAR IBS-D K B P9 E BB08% 1 |, 3 0
B AE R . MICHEVR B S AR R 58 5 I
Wi 2 02 W] DUAE — 8 R BE b 22 % 1BS-D K ELAY
HE AR H AR AR A B E AR AR R
& LR R A ReAE T 25 5 05 1 R AR e A & T
5 25 A RO R A A LA o

i b5 TS I3 I 2 20 45 i 3 N A R B R R RS
14 T 2L B [, 1T DA D PR B B A2 0 R AR AR ) T
(9 A, ] LSk B PN 1 9 D 0 A A
H45 k5 D e 5 W 2 IBS-D & W 14 1R 3 B m & A
FUVL T BB b AR IR N I 5] R i G
B A8 s 1B P A BE R AR AR AR R W A 2R B Y
SEAE RS BUR B Ik . 2 A BUR
TR JONE 22 0 5 7 R 38 I A7 50 i G R I
AN MG P, 005 4 5 % R 40, 51 TNF-a . IL-6
AR 5 T K e, R 4 B M AR SR E R
JOE, [A] 35K 2 46 RE £ 5 AT LA 2o i 28 IR AR iR 1R
I DY T g A B, R R R 2 R DT AR
Sk CNS 1 G 38 40 M, 7 32 20 00 S, /08 B o3 40 2%
BTG B Ak R R SR A RO R R Al T
TNF-a IL-6 255 33 88 58 Pk R 7 i — 25 300 )
) BT g o 4 i, foff JHL 2 Ak Dl 2 I 1k R O e 5 4 i
gy WA R AT, N R R 28 T I g8 M R B
BDNF J2& 4 F5 4l 28 O A7 16 L 431 B 5 fish ] 9 4 1) O
FEM 2 E SR T WA 5 B S BT DL
P BDNF [ 2 3540, B AR X b 28 5T 19 3 R34
SO 208 375 R AE KT 2 18] 9S8 4 8 3R fif

. 9 .
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Pt 25 70 T 25 5 3% B 98 RE RV R LA . B4 T g2
S fih 1% SC B 25 1, HL 58 PR S BE KO T Synapsind (1)
IEH FRiE . E R 2 il A% 33 1 )8 4% 4, Synapsin1 [
SR R GE T DL S TR R 2 2 il ovT B M
H e H 5 BDNF A9 A B F 02 51 & AR AE
3 il P SE P R A Y OB . Y R AE 5 BDNF 19 % &
2 /D, A] L 5] S Synapsin () 26 3k FEAK , JE 110
i 28 fish % 336 S 8 B2 T R R R A ZEO L M
BDNF W AT L3 4o 38007 6 A 19 JUL 2 3- 384 I (PI3K)/
M B (Akt) % {5 5 il #% , 4k &F Synapsinl 7£
CNS Y IFE H R IR S b v 8 . O T i —
LA 4 S B 2 2% R EUA YT IBS-D Y
HAR ML, A< BF 5T {d ] Western blot, ELISA # A& X
EE DN NI R R O - S ) g R A
B A K TNF-a IL-6 11 5 241 241 BDNF (1) % ik
BT TIE. S5REBUKES HEHNS
KRBT LASE i IBS-D K fR 25 1 41 40 5 %% 3 4
% M Claudinl , Occuldin il ZO-1 [ % ik , BFEAK R 1
K F TNF-a . IL-6 78 IBS-D K FUIML & o ) & &, 1l B
ZE A LGl R R E R E AR B
5232 W0 1 R R B 90 S O Y SRE BB,
RABIRIT IBS-D AEH] . #F— LRy WE o 45 R L B,
IBS-D K FUE 24U i) GFAP A IBA L Y 335 1 3%
B4 Jn , BDNF f1 Synapsinl i 32 15 A, & LU 5% 5
J B S F AR BT TS PR R AR AR
b 35 W % 3k BE A% , Synapsinl . BDNF & & 19 5 3 %
A B2 E, R LIS 0B 251225 BRI
fig 1 i 4 7 PI3K/Akt/BDNF | Toll #: 3% & 4( TLR4)/
1 5% sk A F- -k B (NF-«B) 4515 53 %, 2% fif CNS 1Y
0 i VAR U a1 R O I SR L AL =
Synapsinl .BDNF (1) 5 & FEAK , 7K &2 28 fil T 28 1 | F
117 2l 36 1BS-D K BLAY A i AMARAE A R B 45 R3S 1
D) IR N N E 7R W s R O R 3 N B ] DN S O
o At AT A 58 30 90 K S 6 e R R LR AN Bl T R AT X
WK B e B B o

AR AR T LS 2 8 H A 2% AR
AT LLZE A Bt IBS-D oK U o 3 RE IR R0 A5 R I A
BEAT A, A O AE T DN i g [ 987 8 1R A TR A 92 4
TE b 2 BB S SR B AN T B TR 4
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