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Constipation in Rats

Min-Kyung Park*, Young Gun Jin', Dong Gun Kim', Ju Yeon Jin', and Young Jae Lee'

Department of Human Nutrition and Food Science, Chungwoon University
'Department of Veterinary Medicine, Cheju National University

Abstract

The preventive effect of Lentinus edodes extract (LE) against constipation was studied in rats. Rats were

pretreated with LE contained in drinking water at the concentration of 10%, 20% and 40% over 30 days. Constipation
was induced by subcutaneous injection of loperamide (4 mg/kg/day) 3 days prior to sacrifice. Treatment of loperamide
resulted in decreases in the number and wet weight of fecal pellets, and increase in the number of fecal pellet in the distal
colon and cecocolon weight. In contrast, the number and wet weight of fecal pellets were increased, and the number of
fecal pellet in the distal colon and the cecocolon weight were decreased in LE-pretreated groups compared to the
loperamide-treated group. Blood parameters such as white blood cell, red blood cell, hemoglobin, hematocrit, platelet,
mean corpuscular volume, mean corpuscular hemoglobin and mean corpuscular hemoglobin concentration, and serum
alanine transaminase, aspartate aminotransferase and alkaline phosphatase activities, and blood urea nitrogen and creatinine
values were not significantly different between the groups. In addition, LE (0.5 mg/mL) increased spontaneous contractile
activity, which was reduced by atropine or loperamide in isolated rat ileum. Theses results suggest that the improvement
of constipation symptoms in LE-pretreated rats resulted from a stimulatory effect of LE on intestine contractile activity.
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Fstel W& 2 (white blood cell; WBC), 2 & (red blood cell;
RBC), 3l %2 2% (hemoglobin; HGB), A& -8 & (hematocrit;
HCT), &4¥Kplatelet; PLT), Hw A&+ 8% (mean corpuscular
volume; MCV), ¥+ A& @44 (mean. corpuscular hemoglo-
bin; MCH), Ha A8+ F M4 ¥ % (mean corpuscular hemoglo-
bin concentration; MCHC)E Scil Vet abc hematology analyzer
(Grayslake, IL, USA)] <]&f #4131993 Aol alanine tran-
saminase(ALT), aspartate aminotransferase(AST), alkaline phos-
phatase(ALP), blood urea nitrogen(BUN) % creatinine<> biochemistry
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analyzer(Express 550/PLUS, Bayer Co., Pittsburgh, PA, USA)=
ZA aFch24).
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AF 300-350g°] BHE CO0M 25l BYA7|AL BB 4
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5.9mM KCl, 1.2mM MgCl, 2.0mM CaCl,, 1.2mM NaH,PO,,
25mM NaHCO,, 11.5mM glucose) oA 2eme] SEHE W&
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Table 1. Effects of loperamide and Lentinus edodes extract on food intake, water intake and body weight gain

Day Gl Gll Glll GIV GV
Sl 0-27 322+ 64" 322+64 33.1+7.0 323455 311467
o0l intaks (gfday) 28-30 323+3.1 29.0+4.7 345422 33.0+333 308+38
iy 0-27 36.8+94 36.8+9.4 41.8+10.0 482+10.5 476+11.7
aterintake (mlitay) 5549 352+1.9 40.6+6.6 46.1+£11.7 48.9+10.5% 494+ 113*
ST 0-27 250.0+25.0 250.0 % 25.0 2383 +26.2 2454+157 2454+ 286
ody Welght sain(g) 28-30 250.93 +30.9 2533+21.4 24354259 250.1+19.2 2459+233

YEach value is mean+ SD. *» <0.05 vs GI group.
GI: control group, GII: loperamide-treated group, GIII: 10% of Lentinus edodes extract and loperamide-treated group, GIV: 20% of Lentinus edodes

extract and loperamide-treated group, GV: 40% of Lentinus edodes extract and loperamide-treated group.
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Fig. 1. Effects of Lentinus edodes extract on number of fecal
pellets in normal (day 0-27) and loperamide-induced constipation
(day 28-30) rats. Bars represent mean+ SD. *¥p<0.01 vs GI
group, “p <0.05 and “p < 0.01 vs GII group. GI: control group, GII:
loperamide-treated group, GIII: 10% of Lentinus edodes extract and
loperamide-treated group, GIV: 20% of Lentinus edodes extract
loperamide-treated group, GV: 40% of Lentinus edodes extract and
loperamide-treated group.

W s froleh S PIAA Skl §H loperamide
o] 717} Z(Day 28-30) =43 W] FE GIEe 3% 622+
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S5ETONE FelsiAl 7::—41'5‘}@ loper-
amideol] €]gF WH] fdo] 2 °JE]°*E} EIHA FEAS 10%-
40%2 T3 GIII, GIV 2 GVZolAE zHzt 545+ 7170, 51.6
+5770 2 5016572 GI]TOH v)s felsiAl v /H$7} =

7kl oy EaHAl FE9 FrTuld e a3 (I
(Fig. 1).
ol Zaol QloJA I loperamide® Folsl] Helle 7zt &+ 1F

o] feojgt X}°]7] Atk & loperamide £ $-oll= I—E
o] W FgFo] 102415 Aol vstY GllellA= 70£13¢g
o2 foQl A28 Bon, EvHA FE42 T4 G,
GIV B GVZolAe ZH2+ 107+2.1g 97+ 16g, 93£07go=
G2z vlaste] folshA] S7H=|ddct. A F3E99] S71

o w2 vdd gy ATHFig 2).
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CHFig. 3)
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Fig. 2. Effects of Lentinus edodes extract on wet weight of fecal
pellets in normal (day 0-27) and loperamide-induced constipation
(day 28-30) rats. Bars represent mean + SD. *p < 0.05 vs GI group,
p<0.05 and *p<0.01 vs GII group. GI: control group, GII:
loperamide-treated group, GIlII: 10% of Lentinus edodes extract and
loperamide-treated group, GIV: 20% of Lentinus edodes extract
loperamide-treated group, GV: 40% of Lentinus edodes extract and
loperamide-treated group.
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Fig. 3. Effects of Lentinus edodes extract on fecal water content
in normal (day 0-27) and loperamide-induced constipation (day
28-30) rats. Bars represent mean+ SD. GI: control group, GII:
loperamide-treated group, GIII: 10% of Lentinus edodes extract and
loperamide-treated group, GIV: 20% of Lentinus edodes extract
loperamide-treated group, GV: 40% of Lentinus edodes extract and
loperamide-treated group.
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Fig. 4. Effects of Lentinus edodes extract on number of fecal
pellets in distal colon of loperamide-induced constipation rats.
Values represent mean = SD. *p» < 0.05 vs GI group, "p < 0.05 and
"p<0.01 vs GII group. GI: control group, GII: loperamide-treated
group, GIII: 10% of Lentinus edodes extract and loperamide-treated
group, GIV: 20% of Lentinus edodes extract loperamide-treated
group, GV: 40% of Lentinus edodes extract and loperamide-treated
group.
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Fig. 5. Effects of Lentinus edodes extract on weight in loperamide-
induced constipation (day 28-30) rats. Values represent mean = SD.
*n<0.05 vs GI group, “p <0.05 vs GII group. GI: control group,
GII: loperamide-treated group, GIII: 10% of Lentinus edodes extract
and loperamide-treated group, GIV: 20% of Lentinus edodes extract
loperamide-treated group, GV: 40% of Lentinus edodes extract and
loperamide-treated group.
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THTable 2). &3 ALT, AST, ALP, BUN % creatinine* 7A}
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3). Loperamidex= F2H8-0] Zo] oA 1 Zo 16 mgo]
S5 JEd(29) B AgA] AE3E ol wrle] Ak F
BE FEsiAA g9 2 g3 AsEE X EEFY 98-S v
AR ekgkt) B AFoA] AFEE] T3t WA FEA
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Table 2. Effect of loperamide and Lentinus edodes extract on blood parameter

Gl Gll GlII GIV GV
WBC (10%/mm) 6.1+0.7" 6.0+0.6 74+1.5 79+1.0 7.1:£0.7
RBC (10°/mm?) 79+0.4 7.0+0.5 6903 6.6+0.8 6.8+0.2
HGB (g/dL) 142+04 13.6+£0.8 13.6+£04 132+14 13.5+04
HCT (%) 432+ 14 40.5+3.1 402+1.2 392+33 40.0+1.5
PLT (10°/mm?) 788.7+4.7 8264+214 831.8+89.7 732.5+474 817.7+£86.7
MCV (um?) 592+138 578+12 58.7+2.8 594+£29 588+1.5
MCH (pg) 19.4+1.0 19.6 £0.5 19.8+1.1 19.9+0.7 19.94+0.3
MCHC (g/dL) 32.8+£0.8 33.7+£0.8 33.5+09 33.6+0.9 33.9+£0.6

YEach value is mean + SD. GI: control group, GII: loperamide-treated group, Glll: 10% of Lentinus edodes extract and loperamide-treated group,
GIV: 20% of Lentinus edodes extract and loperamide-treated group, GV: 40% of Lentinus edudes extract and loperamide-treated group. WBC:
white blood cell, RBC: red blood cell, HGB: hemoglobin, HCT: hematocrit, PLT: platelet, MCV: mean corpuscular volume, MCH: mean
corpuscular hemoglobin, MCHC: mean corpuscular hemoglobin concentration.
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Table 3. Effect of loperamide and Lentinus edodes extract on serum biochemical parameter

(€ Gll GIII GIV GV
ALT (IU/L) 57.0+ 104" 59.0+8.7 51.2+144 519174 53.0+6.7
AST (IU/L) 97.9+13.7 90.3+9.5 88.7+£22.0 90.8+19.9 754 +6.6
ALP (IU/L) 2543 +31.1 219.7+41.8 2193+16.8 210.0£53.7 199.2 4+ 18.8
BUN (mg/dL) 28.7+53 28.1+3.6 2T T1+3% 31.6+6.7 31.5+4.5
Creatinine (mg/dL) 1.0£0.1 1.0+ 0.1 1.0+0.1 0.9+0.1 0.8+0.1

YEach value is mean & SD. GlI: control group, GII: lop.eramide—lreated group, GIII: 10% of Lentinus edodes extract and loperamide-treated group,
GIV: 20% of Lentinus edodes extract and loperamide-treated group, GV: 40% of Lentinus edodes extract and loperamide-treated group. ALT:
alanine transaminase, AST: aspartate aminotransferase, ALP: alkaline phosphatase, BUN: blood urea nitrogen.

A A

LE 0.5 ma/mL LE 1 mg/mL

Fig. 6. Effects of Lentinus edodes extract on contractile activity in
isolated rat ileum.
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Fig. 7. Effects of Lentinus edodes extract on loperamide-induced

contractile activity in isolated rat ileum. A and B: Typical

recording of cumulative dose response contraction of longitudinal
muscle, C: Dose response.
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Fig. 8. Effects of Lentinus edodes extract on atropine-induced
contractile activity in isolated rat ileum. A and B: Typical
recording of cumulative dose response contraction of longitudinal
muscle, C: Dose response.
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