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Effects of Fructooligosaccharide and Fruit and Vegetable Complex Extracts
on Loperamide-induced Constipation in Rats
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2 9F Loperamidedl 98 wWyl= ¢ wiE A% 2 oiF 2E48S BaAHoH, AAEFFEFE(Fruit and
vegetable complex extracts, FVCE)< o|ed &3E5 dwstl 98l v
mg/kg, sc, 14¢)Z FdE wn] —r4 Sprague-Dawley # ol t3t ZFES2 1 ANEFFEE] §1}% %
Abetddtt #AE FEHR Ao A(GerA o)), WH] F(YRk o] + RHRulols) 200mg FVCE(200mg/kg/day
FVCE + Zd|2vlol=r} BFE duk 2o)a Held ¥u] #, 400mg FVCEZ A&t ®#H] #(200mg/kg/day
FVCES} ZuEnlo|=rt HEg Oyt Aoz ANda-S At diZzat FHoll vl 2u|Erfol=2 AE® #
oA diW wjdFFe] Ha oWl FE FEFe] ¢ wdth FVCES A9 st 2niuldae] 7Aas odAsta =5
2rfoleg Al FHo iy i T ZulRrfol=E AT|e FHolA= tigAoAlaEe] o A oW Bl et
zWe] Ao ko] Fastth 2@y FVCE Agltollxles tididetaxze] {4l gkl F7Fet3lal, Aclain blue

= 948 HoFe Zszriels Aelzel wal FVCE Aelzold foldom ALt A sgela 2slwvte)
St 8% $5Ae AR ol An: FVCEZ molwulel =] @ ud 9% 5 oAl $ajo] mugoln)
FVCEF& %ol wn] ao] obd o 4 ik 22 vehict,

R0 . mREgeny, Wi, 2dErtols, AARYFEE, WA E}

Abstract Loperamide-induced constipation reduced gastric emptying, small-intestinal and colonic motility, and
these effects were prevented by Fruit and vegetable complex extracts(FVCE). In this study, the effects of FVCE
on constipated male Sprague-Dawley rats induced by loperamide(3 mg/kg, s.c.,14 days) were investigated. Rats
were randomly assigned to the normal control rats(regular diet), constipated rats(regular diet plus loperamide),
constipated rats treated with 200 mg FVCE(regular diet supplemented with 200 mg/kg/day FVCE plus
loperamide), constipated rats treated with 400 mg FVCE(regular diet supplemented with 400 mg/kg/day FVCE
plus loperamide). There was less fecal excretion and lower fecal water content in loperamide-treated rats than in
control rats. Oral administration of FVCE blocked the decrease of fecal excretion and fecal water content in the
loperamide-treated rats. Mucus production of crypt cell and mucus contents at fecal and mucosa surface were
reduced by loperamide-treated rat. But colonic crypt cell contained increased mucin in the FVCE treated group
and mucus layer stained with alcian blue was significantly thicker in FVCE treated rats compared with in
loperamide-treated rats. In isolated rat ileum, loperamide produced inhibition of ileal motility. Pretreatment with
water extracts of FVCE in isolated rat ileum prevented inhibition by loperamide. These findings indicated that
the FVCE was effective for alleviation of inhibition of colonic peristalsis by loperamide and that FVCE might
be of value in the prevention of constipation.
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1. A85E 9 A
T (A5 300-350 g)9] Sprague-Dawley TH
AL FAELRAA FH5HA, 173 840l 434121

ru

T Ao ALgEIT AR 2R 2072T FE
50-55%0l o, HAF71E 12A41F H9= —J—Z“—'igz\k
t}, 4855 Wire-drop bottom cageoll 3 vje]# 4
o] ARFEFH o, B3} AlEE A ol AFth ZEE
SYIFEE, 97t 0%)S FUs AlgEHon 2
ANEFdEEdBirix  60%)E  Azs]  AMESATL

Loperamide: Sigma (St. Louis MO, USA) A4 AF&-
st om ZEpA Ok dut EFAoRS AFE-SIGIT
2. AFTY 74 2 R &% 4F

A&7 4L Gl(Normal Saline(NS), A4H5),
G2(Loperamide(Lop), %), G3(Lop+ Dulcolax-S,
55 mg/kg/day), G4(Lop+ Fructooligosaccharide, 200
mg/kg/day), GB(Lop+ A@=4d A& Fola, 200
mg/kg/day) 2 G6(LoptAdEH 1&F EO:]TT_L, 400
mg/kg/day) & st1 0™, BATH(GDE AL B
O4;1(G2 ~ )~ Loperamide(3 mg/kg) S B4 E]*—‘,

Foll = ¥ 3 ml/kg® AT Tk, oF 1 At
‘l’]oﬂ BE Rodo] 9 A4S 47 14 43t AT
FolstaTie].

ANgEH FoJE8d BHGL T G6)S FOSH Folsh=
G472 200 mg/kg/day= A3, AlFEH 200 2
400 mg/kg/days Folslis APER Tl G5 2 G6
. &3k Dulcolax-STt FoJ 8= G3
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Table 1. Experimental group and administered dose.
. . Administration |Dosage amount .
Experimental substance Experimental substance Dose (mg/kg) (mlL/kg) Sex Animal number
1. Normal Saline(NS) +
Sterilized distilled water NGé;I:lS - ) 0+0 3+3 male 7
(SDW): NSS OHTEr Broup
. G2(Lop +
2. Loperamide(Lop) + SDW; LS 3+0 3+3 male 7
Control group)
G3(Lop + _
3. Lop + Dulcolax-S(DS) ; LD| . 3 +55 3+3 male 7
Positive control group)
4. Lop + Fructo oligosaccharide G4(Lop +
. . 3+ 200 3+3 male 7
(FOS); LF FOS group)
G5(Lop + . o .
5. Lop + TL(Test Low); LTL 3+ 200 3+3 male 7
Test Low Dosage)
G6(Lop + . o -
6. Lop + TH(Test High); LTH 3 + 460 3+3 male 7
Test High Dosage)
T : Fructooligosaccharide and Fruit & Vegetable complex Extracts.
5. Woterd 24
TE AEFEAA ANs e, AGREAEE o 252 Gt Fehdv A (x 100, x 200022 7t 27
A A Ao it ek (S AT AN YA Fo] Ao JPE AR B 3 R
o Rde] $ES FACHIAZ BASRAR, B 2 S4sel Badel FAS Adsan. Ao ¥
A=Y Mol Huledol APS AAsch Al A FHA] 2222 2F](ZEN pro, Version 3.5, Carl
H3 ol ok 2 ml, o] A4S L uA7} QlE HHo PG Zeiss, Germany)E Ea HAFo] Wz W A= Lo|s
oA k5 R o) WAEY SIAAY. YRy AT F, WAS G5 Aol W] xFEstE FAE
(3000 rpm, 10 &, 4 C)2 A& Felste] olle] &5 SASATHT]. Mucin 2 9 A AB272692(abcam,
of sl AsteEaly) 2 ZAsgit Anti-MUC2)& marker 2 AF8-8to] W24 3}8t o2

mucin 2 2 GAE ggE W) A2E BEeksl s, &9
6. 2P EH AHAL oA & o|mA 2 (Image], Vesion 1.54d,

Fo] 15 Qo] gAY AALE 98] AES AAZ National Institute of Health, USA) 2.2 #4130 Mucin
EE Ml BAE et Buled 9 Soidas A 2 o ® et WS S48 9]
wsto] W / XA} AL o] F B AAS 5]
skl A, FH 4 R 5F 5 Al BE FV] 6. FAAE
2 228 §otoz AFEI ANF, AEAHAY W TY W SRS, Aged A
Ul W e A HE5d BE AR U2 W AL WS B -] FAE BeAQ el o
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2+ 74§~ Scheffe multiple rang
27 fodes AASY L, olF
Dunnett's T3-testZ ©]-&3

ﬂé}"j‘:‘r Eﬁlﬂz—i 4

R

¥ 304 BEnkel 7o) G2(Lop + th&RH)we] Fof
14 4 W 82830 GIINS + S AAF)w ) v alsle]
a7 @EE o] Loperamide(Lop)
do] Fed o R AR 1
o, G3(Lop + Dulcolax-S) 2 G6(Lop + AlEEZ 18
g Folih)we] Fof 149 W FEEke] G2(Lop + Wiz
o) vlalske] Zh2k oF 10 % 2 22 %9 S #E
Hof ¥in] Jid E37t A Ao AR HIIT (Table
3).

rH

3. AsEy AAL
¥ 4ol ®E=n}e} o] Loperamide 5 mg/kg/day = 2

M. od++Z 1t
T AT T A A F5AHTBA) o] HEsH|
A Adeor BuwtHs] G2(Lopt whEd),
1.9 FF 24 G4(Lop+Fructooligosaccharide) % G6(Lop +A|EEZ
¥ 2014 Hinlel 7o) BE Fojto| A A o D& FoT)aolA GFAHTBA)O] GIINS+S A4
H] -2 40 Wal= RS A| oA, 2 AJ3 st )3 B W35} =7} 7 8fo) 25 o
A Mo Bigld= 9GS T4 ¥ 2oE ARy Loperamide(Lop) Fo1¢ll 9]¢t ¥in] Bdo] =% Ao
UK Table 2) 2 A2 om, G3(Lop+Dulcolax-S) 2 G5Lop+A &
24 Ae&H Folh) 7ol A G2(Lop + FETH) T} B3l
sl 7+A A o] TEFJT Table 4).
E o o =2
Table 2. Fecal weights.
. Day
Group
1 4 7 10 14
s m @ = | % [ @ | ®
Normal group) N 7 7 7 7 7
G2(L()p + Mean 78 73 79 97 11.3
SD 1.0 0.7 10 08 09
Control group) N 7 7 7 7 7
G3Lop + Mean 79 88 94 108 121
. SD 06 0.7 09 06 09
Positive control group) N 7 7 7 7 7
4 Mean 76 80 88 102 11.8
(Lop + SD 07 08 10 11 12
FOS group) N 7 7 7 7 7
(L Mean 76 83 89 105 119
(Lop + SD 10 07 12 12 11
Test Low Dosage) N 7 7 7 7 7
G6(L Mean 81 85 9.0 10.7 123
(Lop + SD 11 09 10 06 11
Test High Dosage) N 7 7 7 7 7

S.D: Standard deviation, N:Number of animals, Ns: Normal Saline, LS: Loperamide(Lop), LD: Lop+Ducolax-S, LF: Lop +
Fructooligosaccharide, LTL: Lop+TL(TEst Low), LTH: Lop+TH(Test High)

- 868 -



The Journal of the Convergence on Culture Technology (JCCT)
Vol. 10, No. 3, pp. 865—-872, May 31, 2024, pISSN 2384-0358, elSSN 2384—0366

3R gy

Table 3. Water content of Feaces.

o

Day
Group

1 4 7 10 14
. SRS Mean 2.7 229 295 257 36.3
GINS = 5 SD 13 17 19 35 120
Normal group) N 7 7 7 7 7
G2@Lop + Mean 53 06 292 %60 284

SD 3.2 15 52 2.3 16

Control group) N 7 7 7 7 7
G3(Lop + Mean 286 255 233 254 314

. SD 87 27 38 2.1 57
Positive control group) N 7 7 7 7 7
G4Lop + Mean 2.3 247 26.1 24.2 306
SD 43 31 25 2.3 10.7

FOS group) N 7 7 7 7 7
GoLop + Mean 25 29 52 55 01

SD 2.0 15 2.0 32 33

Test Low Dosage) N 7 7 7 7 7
G6Lop Mean 26 53 294 20 %4
. SD 2.7 30 25 84 16.7

Test High Dosage) N 7 7 7 7 7

S.D: Standard deviation, N:Number of animals, Ns: Normal Saline, LS: Loperamide(Lop), LD: Lop+Ducolax-S, LF: Lop +
Fructooligosaccharide, LTL: Lop+TL(TEst Low), LTH: Lop+TH(Test High)
T 4 Y5tE At

Table 4. Clinical Biochemistry.

Group ALB ALP ALT AST BUN Ca CK
(g/dL) (849 (849) (UL) (mg/dL) | (mg/dL) (UL)
2 3+ Q Mean 24 508 44 109 16.3 9.7 569
GINS + 8 SD 0.1 56 4 13 12 0.2 325
Normal group) N 7 7 7 7 7 7 7
G2(Lop + Mean 24 54T a1 0 173 98 57
. SD 01 B 7 24 2.6 0.3 427
Control group) N 7 7 7 7 7 7 7
G3(Lop + Mean 24 516 13 % 71 98 53
. SD 0.1 87 5 10 1.7 0.1 226
Positive control group) N 7 7 7 7 7 7
GA(Lop + Mean 25 04 13 97 169 97 53]
. SD 0.2 132 6 18 14 0.3 254
FOS group) N 7 7 7 7 7 7 7
Go(Lop + Mean 25 54 33 93 78 97 00
SD 0.1 74 4 23 22 04 296
Test Low Dosage) N 7 7 7 7 7 7
G6(Lop + Mean 25 622 3 107 165 96 610
. SD 0.1 134 4 28 16 0.3 507
Test High Dosage) N 7 7 7 7 7 7 7
Group Crea GGT Glu HDL 1P LDL T-Bil
(mg/dL) /L) (mg/dl) | (mg/dl) | (mg/dL) | (mg/dL) | (mg/dL)
3 S Mean 041 1.13 188 215 76 138 0.02
GINS + 3 SD 0.04 0.20 24 32 05 34 0.01
Normal group) N 7 7 7 7 7 7 7
G2(Lop + Mean 0.39 034 183 21.0 74 137 0.03
SD 0.03 0.27 27 2.1 06 25 0.01
Control group) N 7 7 7 7 7 7 7
GaLop + Mean 040 %5 166 200 76 2 003
. S.D 0.02 043 28 32 05 2.0 0.01
Positive control group) N 7 7 7 7 7 7 7
GA(Lop + Mean 0.38 125 178 236 74 129 0.03
S.D 0.03 0.15 17 3.3 0.3 2.1 0.01
FOS group) N 7 7 7 7 7 7 7
G5(Lop + Mean 0.36 1.06 180 218 76 138 0.03
SD 0.02 0.17 24 24 0.2 1.7 0.00
Test Low Dosage) N 7 7 7 7 7 7 7
G6(Lop + Mean 0.40 1.22 170 20.6 5 138 0.03
) . S.D 0.04 0.29 31 22 0.3 2.1 0.01
Test High Dosage) N 7 7 7 7 7 7 7

S.D: Standard deviation, N:Number of animals, Ns: Normal Saline, LS: Loperamide(Lop), LD: Lop+Ducolax-S, LF: Lop +
Fructooligosaccharide, LTL: Lop+TL(TEst Low), LTH: Lop+TH(Test High)
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274¢ gorom AT, 27 1904 nivig 2o 2 Rolol oJajel AH T 3
QTS 2 HE FoTox] FolAl Aol &3 & Zo% Alg HATH
HA trk(Figure 1)

Group 2 (LS) Group 4 (LF) Group 5 (LTL) Group 6 (LTH)

a7 1.

_‘?'_7-{ A7

(= Ry

Figure 1. Fecal surface in the colon.

Ns: Normal Saline, LS: Loperamide(Lop), LD: Lop+Ducolax-S, LF: Lop + Fructooligosaccharide, LTL: Lop+TL(TEst Low), LTH:

Lop+TH(Test High)

4. 7 A e+ 4 JH
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i) Ted Aem AREer,
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Go(Lopt A EEA A&7 7o) 9 GoLop+AE=4
IEY Foli)TtolA G2ALopt &) H|wE}e]
A AN 47k 31, 21, 28 31%9] AL @
o] ®u] A 537t Ao AtgH AT A
U ¥ e 32 A9 G2(Loprlzad) el Al GIINS+
S D) Hlalste] wH|of e PeEjo] WA
o7} 21 Whe] <F 86%7} ¥H&=o] Loperamide(Lop)
Folof ogh Wn] mdle] fg Aow AREQloH
G5(Lop +AIEEE AL Foli)
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ol
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kA
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7ho] ztolE R THTable 5).
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Table 5. Fecal pellet number in the colon.

Group Fecal pellet number
GLNS + S Vean I
Normal group) N 7
Gaop = I b
Control group) N 7
L. W
Positive control group) N 7
g V| W
FOS group) N 7
G W 0
Test Low Dosage) N 7
G6(Lop + SD 07
Test High Dosage) N 7

- 870 -



The Journal of the Convergence on Culture Technology (JCCT)
Vol. 10, No. 3, pp. 865—-872, May 31, 2024, pISSN 2384-0358, elSSN 2384—0366

5. AHE F7
3 6olA wwkeh 2ol A4 AA W A F
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§% % 984 A8 T

Fold), G5 (Lopt AldEH
4 (Lop+FOS F4+), G2 (Lop+Hl&)w o &
3ol ¥l G3(Lop+ Dulcolax-S) 2 G6(Lop+
ANEEA u&F FoJa)TolA G2Lopttl &)

V.EE 2 ZE
B ARS TPHon Aurw A3 7istA
Loperamide® =3+ ‘?“;H] Sprague-Dawley = =
dojd ZFESHuY 2 FAFEg FEES 2F
v ATESs Ayl G3(LoptDulcolax  -S) #
G6(LoptAlEEH 18F Folu)we] Fo 14 o ¥
ok

FEghgo] G2LoprdlFEw)wy} wlasle] 7z}

al 2}
Hlwste] Foid FA7F 242 oF 105 2 55%7F =7 10% 2 22%°] Z7PF #aE o, GHLoptAlgE
#HEE ¥y Ad 23 de AoR AARHAT A AL Fold) B G6(LopAdEd Lg% Fo
(Table 6). DA BHZE e Fee g e 2
W)e] 247+ 5 & 2 6 #l7p B o] 7z} %k % %
6 ezl A _ 86%7F ¥hlol Wil Jjd B 9l AoR AR
Table 6. Thickness of Standardized Colon mucus. Qoid. U A ERe] Dulcolax-SDS) Bol
Average Thickness(ym) oAM= Zoly} 71 Wo] oF 86%7) THaAE o] A|FEA
o Gl | @ | &3 | &4 | & | G Folte] ApolE Bt
Mean | 2121 | 1669 | 1866 | 160 | 1717 | 17 | SSHA A A G2ALoprdlEsd),  GA(Lop
sp | 018 | 0181 | 03 | 0067 | 0135 | oy | Fructooligosaccharide) % G6(Lop+AHEAL 28
N . . . . . . o )l A HELHTBA) O] GIINS+S A7d)w3 H]
S.D: Standard deviation, N: Number of animals. Z_;ﬂ j;} 76:21141;10; Lozjr;rinde}\(io;; ;rj;ﬂ,
7. BHAE ST G3(Lop+Dulcolax-S) 2 GH(LoptAlEEH A& Fo
a9 2004 AvEy BE el A% W AE R 37N GALoprdlzd) T It vlmeke] 74 skl
Z A 2AYE A oA AEHA itk A pagon) auidoz Wl BEE Me zo)s 71
A4 W Mucin 2 4 WA SAE S8 ZYVAE we) gegdon}, AFEA Foid s Few Fert
o) HYES A7RIE W, wuAEe] SRS GL o pase) A9EA Fold glate] AN Tk e A
(B8), G6 Lop+AEEA 1L8&F Fodb), G3 oz Abe |9k e, e E )
(Lop+Fdz), G5 Lop+AE=d ALTF FAT),  [operamide(Lop) Fo ol A Zo]7} 71 Wo] ok 86%
G2 (Loprth=t), G4 (Lop +FOS Folw) £02 3% 7} siawjo] A9EA SolEwte] 2olg ugch 4%
A HepeHFigure 2) A4 W Ao EFehE TS 59 A3 A
Colon Staining sample Group
Gl G2 G3 ] G4 G5 G6
Alcian blue X -,
100 x =
Mucin 2 £ p i
20 x = : [ i §
O% 2. BHIME S8E

Figure 2. Histopathological Intestinal activity.
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