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[ Abstract] Objective: To observe Plantaginis Semen's mechanism in treating diarrhea by observing the
effect on inflammatory factors in serum and mRNA and protein expressions of aquaporind (AQP4) in colon

tissue of diarrhea rats. Method: Senne Folium was orally administered to duplicate diarrhea rats. Sixty male
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SD rats were randomly divided into normal group, model group, hydrochlorothiazide group (9 mg-kg'), and
low, middle, and high-dose Plantaginis Semen groups (0.95, 1.9, 3.8 g-kg"'). Senne Folium (20 mL-kg")
was intragastrically administered in 5 groups in the morning, except for normal group that was orally given the
same dose of distilled water. In the afternoon, each treatment group was orally given the corresponding drugs,
while normal group and model group were orally given the same dose of distilled water. The loose stool rate,
average degree of loose stool, and diarrhea index were compared according to fecal traits and stool times after 14
days of treatment. The serum and colon tissue were collected to detect the contents of tumor necrosis factor-«
(TNF-a), interleukin-6 (IL-6) and C-reactive protein (CRP) in serum. Hematoxylin-ecosin (HE) staining was
used to observe the pathological morphological changes of colon tissue, and quantiative Real-time fluorescent
quantitative polymerase chain reaction (Real-time PCR) and Western blot were used to detect the mRNA and
protein expressions of AQP4 in colon tissue. Result: In the model group, the loose stool rate, average degree
of loose stool, and diarrhea index were significantly increased (P<0.01), apoptosis and necrosis were observed
in the epidermal cells of colonic mucosa, telangiectasia and congestion in lamina propria were obvious, and a
few neutrophils were infiltrated, and the contents of TNF-«, IL-6 and CRP in serum increased (P<0.05,
P<0.01), the mRNA and protein expressions of AQP4 significantly decreased (P<0.01). Compared with the
model group, the loose stool rate, average degree of loose stool, and diarrhea index were significantly decreased
in low, middle, and high-dose Plantaginis Semen groups (P<0.01) , the apoptosis and necrosis of epidermal
cells, telangiectasia and hyperemia and neutrophil infiltration in colonic mucosa were obviously improved, and
the contents of TNF-a and CRP in serum significantly decreased (P<0.05, P<0.01), the mRNA and protein
expressions of AQP4 increased (P<0.05, P<0.01). Conclusion: Plantaginis Semen has a better antidiarrheal
effect, and its mechanism may be related to inhibition of inflammatory reaction, repair of pathological damage
of colonic mucosa, up-regulation of AQP4 expression and promotion of water and fluid metabolism.

[Key words] diarrhea; Plantaginis Semen; tumor necrosis factor-a (TNF-«); interleukin-6 (IL-6) ;
C-reactive protein (CRP); aquaporind (AQP4)
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{= 4 24 i3 ) ; TNF- a, IL-6 Jif§ BE 4 58 W FfF 00 &
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(pH 8.0)W B G h ik frpt g 2, 8 LABE iR &1 PCR3IMFS
% {':F {& (PBS ,pH 7'4) {5,6 {% 5 minx3 75( , T , /l%‘ j]ﬂ Table 1 Primer sequence of PCR
BSA, £ 14 30 min; B #5053 i —Hi (1:500) il aihl KB /op
AQP4 i 5'-CATCGCCAAGTCCGTCTTCTAC-3' 118

4 °CHFE R ;IR H U SRR U0 R K 2 % o I
J& , PBS PR 3 WK, K 5 min, JE T 5 P,
JEE IR E 50 min; PBS 784375 Uk ; 1% il DAPT % (1
W, ZE T REOEIE T 10 min, KPR R B BT BLaE
VR K B R E R, 8O0 BB T W88 IE R 4E E
%o S MR D A BEALEE I 2 2D 34> 200 £5 90 BF
PEATFA IR, W FH Image-Pro Plus 6.0 %44 %} 43 5k B R/
HEAT 43T, 15 Ak BE R B 08 B WO B 14 LA
HA WS E T FL(AREA) o IR HSF 3840 Wk B
AA, AA=IA/AREA , AA {8 B K £ W [0 M % 18 K P
A

2.4.5 Real-time PCR Ky illl 45 7 241 41 AQP4 mRNA
Fik M trizol $2 BUSS 5 41 20 FE AR R RNA, B
RNA 5 wL H 1% By g hf E Jise i2F 47 FL Uk, DAKS I RNA
B 58 8 PE . BUSE B Y cRNA Real-time PCR JZ )i , J
TIANScript RT KIT #4752 5% 5% , S5 56 45 1 4 7= fh il
B 45 £ 47 . Real-time PCR JX I f& & N A 2xMix 10
wL, IE 2 3945 0.6 WL, Reference Dye 0.4 wL, JTCH#
7K 20 pLo 25 1 K AEFF 95 °C 15 min, J& 40 KA 3
95°C 105,58 °C 305,72 °C 30 s, VA B-Wl3h7&E A
(B-actin) fE R N 2 o XF i i i Ze 647 43 B, A6 T
AQP4 mRNA F ik, N FH 27445 B4 Al A0 X 3 3k
AT Sl TAY TR LR AR A
AW,

2.4.6 Western blot £ 4% i 2H 24 v AQP4 ) 4E H
Fik FREULE I 21 41 24 100 mg, W A BS | 9K 5
# # & # 1 mmol- L' PMSF () RIPA 900 L H 4 %4
fie WM RS, A R, S 4 °C
12 000 remin” 0> 15 min, I8 FEWR , #HT7EH S

R2 ENTFUHARBER. FHRERRESHEBNZIE GLs,n=10)

T it 5'-“AACCGTGGTGACTCCCAATCCT-3'
B-actin - [if# 5'-CCTAGACTTCGAGCAAGAGA-3' 140
T i 5-GGAAGGAAGGCTGGAAGA-3 '

WA e . B IR AE T DL, 4 SDS-PAGE # I8
HL VK 20 B L SR 5 85 B PVDF IR I, 5% 1 Bt JIG 0% 5
H A, —PL(1:500)4 °CHEF 1 %, PBST Ve 3 1k,
Ve R 25 G — P o B BRI S B — BT R R A
THUTAEW (113 &= RPE R 1.5 h, PBST MM 3
WL VERWEE P, WEBYE . XKAF LR, H
Tanon Gis 54453 4 45 45717 10 WG B B o0 A &5
2.5 SiitsEdrik SR SPSS 19.0 8 vE AT 48143
B Bl DL s FoR , T RORSR - 2 00 0, T 22
5% H LSD ¥ K 56, J5 22 A 5% H Dunnett'T3 £ 5% , L
P<0.05 % 2Zm A5 7E L.

3 &R

3. %R B (8 % ST 249 1 9% B B VS 48 B
M 5 OE H 4 A, R A K R R R R
i 2% RN 5 95 £ 8 35 T 5 (P<0.01) 5 S5 A B 40 L
B, 45 FH 24 20 0 i 32 O X ORI TS 46 B0
W] R (P<0.05,P<0.01) ; 5 & & WE S 4 e, %
¥ e 7 2H A UHE AR 34 3 AR (P<0.01),
AR & H B A FREaS HESEREITFE L.
R 1 1 == Y N O =N 71 B 2
F 5 2 B W AR (P<0.05, P<0.01) , T 42/ 71K
R Z B TCGe it 22 5 5 AT 1 b ] A
B, ZE T o ) A 2 AR R R AR (P<0.05) , i
Y (8 9 RN IE VS 48 A oA BRI A B 22 % gt

Table 2 Effect of Plantaginis Semen on loose stool rate, average ranking of loose stool, and diarrhea index in rats (x+s,n=10)

215 /g kg! F AT 2R /% -3 H A 9 G5 6 2
LAY - 67.45+7.35" 2.63+0.29" 1.77+0.24"
S e 0.009 52.39+8.16Y 2.35+0.30 1.21£0.13%
ZEHiT 0.95 50.89+6.17% 2.16+0.349 1.10£0.19%
1.9 41.14+4.48349 1.73+0.28349 0.71£0.11349
3.8 36.37+4.81346D 1.52+0.25%49 0.57+0.12346

W W IR AR SF AL EE IR A 05 5 IE# A L DP<0.01; 5B RY 4 L 52 P<0.05,)P<0.01; 15 & 5 WE W 21 LE 5 Y P<
0.01; 5 =i F (%7 i 21 H 4 9 P<0.05,9P<0.01 5 5 42 i - rh il 4 41 H 48 PP<0.05
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JIEL Y8 T 5 R E ek 5 B S, b T g A e 4 D
¥ oy 24, A J2 70 00 LA K A ek 40 e R Vi 38 28 i .
DL 1.

3.3 X KB T TNF-«, IL-6 fl CRP & i iy 5
W 5 OEH AL R, AR A I VE H TNF-a, IL-6 1
CRP Y & & ¥y B W19 i (P<0.05, P<0.01) ; 5 A& Bl
ZH L #E, B AT T 48 F) & 2H TNF-a #l CRP (19 & & A K
A A WE R TNF- o & & 3 B & [ Ik (P<0.05, P<
0.01); 5 & & WERA &, E/iF b L& i i gl
TNF-a Fl CRP 19 1% 2 B 8 B X (P<0.05, P<0.01),
R BARIE R B 2ER TG
B 45 A i AL 22 8] A, v L R 4 TNF-a 1Y &
K TR ) & 41 (P<0.05, P<0.01) ; & %) &+ 240 CRP

R3 EHFXARRBIMES TNF-o,IL-6 F1 CRP & 200 (X+s,n=10)

A EW 4L BRI CO A SEE AL, D. A /T PR F 4 B 2 /T T
FGE AL 5 F 420 8 590 dk 4L (& 2 1))
B1 FFNXREBRRFELSENZN(HE, <x200)

Fig. 1 Effect of Plantaginis Semen on pathomorphology of

colonic mucosa in rats (HE, x200)

B & B TR ) 2 (P<0.01) 5 755 7 i 40 TNF-a Fll
CRPMEEAMTHAEA, AERTRIT¥E
Mo AR PIL-6 19 & i, 5 Az 3k 22 &
TG it 2 5 S0, VW R M BT R AE FH 22 5 3
TNF-a Fl CRP 14 53 s FUBE A &, 10 %] TL-6 1Y 52 k)
BN, W3,

Table 3 Effect of Plantaginis Semen on contents of TNF-a,IL-6 and CRP in serum of rats(x+s,n=10) ng-L!
4151 /g kg TNF-a IL-6 CRP
IEH - 17.13£1.79 15.97+£2.42 2.02+0.25
T - 25.65+2.42" 20.30+3.27% 2.92+0.36"
A WEE 0.009 21.15£1.879 20.52+5.84 2.63+0.26
KRS 0.95 19.83+1.79% 20.22+3.59 2.51+0.28%
1.9 18.04+1.71467 19.36+4.56 2.26+0.34+
3.8 17.15£1.47468 19.32+4.03 2.11£0.38468)

TE 5 1E % 4 L DP<0.05,2P<0.01; 5 KR 4 LE % 9P<0.05, 9P<0.01; 5 % 50 WE W 20 [ %5 9P<0.05, 9P<0.01; 55 % Fif 7 Ik ) &t 20 Lb

¥ 1P<0.05,9P<0.01,

34 M RBEMHAL AQP4H I RIKM I 4
J H 280 AQP4 35 [ f 2 9O T BHE R IK B 7= 9 ol 2
LR Uk, 5 IR A g, A2 K R AQP4 R
P BH P 2 3 5 B I I ek 55 3 1L e 2D L 25 R 2
ZH P M ek 5m BE B BBm SE R B YK, LA
A Rl E AR E . WK 2, AT,
5OEH A i, BV OF 3 R 4 WOk B B 3 T R
. 56 .

(P<0.01); 56 R Z LA, 4% FH 25 47 35 B4 W e
BE W 5 (P<0.05, P<0.01) ;5 S A A 4 1L
B, ) A 2H R (P<0.01) 5 SRR 2 LR
R R A S (P<0.01) . S bR 4 2 )
Fb A, v 70 e 20 W W 4 5 (P<0.05) . L3 4.

3.5 KB4 4141 AQP4 mRNA FIZE K ik
M 5 OE R 41 bR, BT 4 AQP4 mRNA Al
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Fig. 2 Effect of Plantaginis Semen on expression of AQP4

protein in colon tissue of rats (IF,x400)

AQP4 1 F I8 KV 1 35 T B (P<0.01) 5 BRI 4
Fo#, % 2540 AQP4 mRNA FIZE 1B £ i5 1 B 3%
FHE(P<0.01) ; 5 A G WEE AL LA, v i ) 4
B (P<0.01) KA BHER XS T HFE L. #
4 7 2k 4 22 () e 3, v 5] ek 4 34 o TR 2 40
(P<0.01) , i 7 & 20 & T b ) fE 21 (P<0.01) . WLIA]
3,74,
4 it

HEYE Ry i DR R DL 22 R, R A S HR
A SR RN BT A e
SH B K R A BN T B
s PRI O e, 0 415 - VS ) R v B i A o i
15 2 KA A5y R AT T B E ANz, MK Ry
W, DABO S CERE N 2 - N - B BN 4 R

T4 FEIFHKREHHELE AQP4 mRNAFNEHFRIX

G850 (x+s,

AQPS — — e —m—— 1.5 kDa
p-actin 43 kDa
A B C D E F

AIER A BRI  C 2T 7 5 ) 21 D. ZE [0 (IR0 4 EL 2
I HR R R F S M 2

B3 KRREMEALRTAQP4FEHRIZERE]K

Fig. 3 Electrophoresis of AQP4 protein expression in colon tis-

sue of rats
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Table 4 Effect of Plantaginis Semen on expressions of AQP4 mRNA and protein in colonic tissue of rats(x+s,n=10)

4157 /g kg AQP4 mRNA AQP4/B-actin A4
IE & - 1.32+0.17 1.29+0.21 0.028+0.004
i - 0.14+0.02Y 0.210.03" 0.011£0.002"
A A ER 0.009 0.48+0.06 0.49+0.07% 0.015+0.0022
KN 0.95 0.47+0.06% 0.48+0.07 0.014+0.0032
1.9 0.69+0.07349 0.71£0.13%49 0.018+0.003%9
3.8 0.94+0.103457) 0.96+0.143457 0.022:+0.0043456)

W5 IEFALEVP<0.01; 5SHEI4 H 4 2P<0.05,YP<0.01; 5

F 4 & 9P<0.05,7P<0.01 .

AAVERA L YP<0.01; 5 a7 TR it 4 L4 9P<0.01; 5 41 T+

.57.
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