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ABSTRACT

Background : Irregular meals and insufficient exercise are major modern lifestyle-related risk factors for constipation. This study
aimed to examine the effects of the aqueous extract of Dendrobium speciosum var. (DM) on the improvement of intestinal function
and prevention of constipation in rats.

Methods and Results : Constipation in rat was induced by loperamide (4 mg/kg) injection for 5 days and rats were randomly
assigned to the following groups: normal control rats (NOR), constipated rats (LOP induced) and constipated rats supplemented
with dulcolax-S (POS), DMSG, 100 mg/kg (DMSG-100), 300 mg/kg (DMSG-300) and 500 mg/kg (DMSG-500). The DMSG
groups showed increments in the frequency and amount of stools compared to the LOP group. Loperamide treatment markedly
reduced the water content of feces, whereas DMSG administration significantly increased fecal water contents. Moreover, DMSG
improved intestinal transit speed in constipated-rats. Alcian blue staining revealed increased mucus production by crypt cells and
mucus contents in feces and the mucosal surface.

Conclusions : In summary, DM extraction significantly improves intestinal function in rats, which indicates the effectiveness of
this extract in the prevention and treatment of constipation.

Key Words : Dendrobium speciosum, Alcian Blue Staining, Constipation, Laxative, Loperamide
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2 AgoA A& Aol disire Bt + ETHAF (means
+SD)E YeRflom, A3 7k fFolds AAsh] S8t
o] SPSS (18.0, Statistical Package for Social Science Inc.,
Chicago, IL, USA) BA #7|x] 2138 &8st 4w
24 (One way ANOVA)S At ool Sl 7

%, p<0.05 oA Duncan’s Multiple Range Test
(DMRT)E AT
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1. AR d5g S5 9 s S0
AAZIZF w<Fe] Als AFH T 7% loperamide® ¥
H|Z FEAZ] # (LOP)ol A4 thxs: (NOR)ETH ALEA

)
F 2, FAVE adte A Bk AT Als

FF, AT BAZSE fod2 gdleH, o5 &
g NOR, POSw3} H|sle] DMSG-500:20] =po]7} & %
& Zol= fIATE (Table 1). o= 71 WHupAAA A+4E
7 vRIAIR loperamided]] ©J3l b= AFRAHFF B &
FAIS] folZRl Aozt flvkar BarE A3k XIS (Kim
et al., 2011; Shimotoyodome et al., 2000).

2. Ho| Ji5, =2
Loperamide F¢] $ 494 9] /o= BdlE= (NOR)
o] 37.4+3447091A loperamide @5 Fol & (LOP)°]

Table 1. Changes for final body weight, body weight gain, food
intake and water intake by Dendrobium speciosum var.
aqueous extract in rat of loperamide-induced constipation.

Final body Body Food Water

Groups  weight weight gain intake intake

©® (g/5day) (g/day) (mé/day)
NOR  191.9+1121" 23.4 +3.62" 14.5+£0.53" 44.7 +3.67°
LOP 1862+6.27 21.7+3.22 1304094 420+2.74®
POS 1920£1066 23.8+334 13.5+0.85 43.0+447°
D%SOG_ 189.5+13.37 24.6+411 134+1.13 39.0+4.18°
Dglz)SOG- 1850+3.86 23.8+156 140+086 420+57®
DE%SOG_ 1855+6.42 24.7+259 130+1.64 37.0+274°

Data represents the means = SD (n = 5). Different letters are
significantly different at p < 0.05 by Duncan's Multiple Range Test
(DMRT). NS; non significant. NOR: normal group, LOP; loperamide
treated group, POS; loperamide and dulcolax-S (POS) treated group.
DMSGC-100; loperamide and D. speciosum var. aqueous extract
100 mg/kg treated group, DMSG-300; loperamide and D. speciosum
var. aqueous extract 300 mg/kg treated group, DMSC-500; loperamide
and D. speciosum var. aqueous extract treated 500 mg/kg group.
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Fig. 1. Effects of the Dendrobium speciosum var. on
number of fecal pellets in loperamide-induced
constipation rats. (A); mean number of feces. (B);
macroscopic observation of number of rat feces were
presented (n = 5). Data represent the means + SD
Different letters are significantly different at p < 0.05
by Duncan’s Multiple Range Test (DMRT). NOR;
normal group, LOP; loperamide treated group, POS;
loperamide "and dulcolax-S (POS) treated group.
DMSG-100; loperamide and D. speciosum var.
aqueous extract 100 mg/kg treated group, DMSG-
300; loperamide and D. speciosum var. aqueous
extract 300 mg/kg treated group, DMSG-500;
loperamide and D. speciosum var. aqueous extract
treated 500 mg/kg group.

262+ 3. 7012 743k loperamideo] gt ¥HB|FEo] el
AL, FFHZLE (POSKIA= 31.6+3.5171F loperamide
o oJgk S AT AS EJIT 5 UST Ui
Hze] wmeEr o M| Gt F7keRe 4TS B,

DMSG-300, DMSG-500-414+= POSTH.T}H T B2 He
Nes #2g = UAL, loperamide Folol] s Za® H
o] NFE A EFEE0] SsIte AS ERIg 5
UATH (Fig. 1A, 1B). ol& o] F&F L3+ A A
5 (DMSG-100, DMSG-300, DMSG-500)°l14] F%=2]&4

o2 We] FFo] FrtEE AS EIT F AU (Fig. 2).
Loperamide®} morphine X35t oJ2] sleEdEL HYlHF
HeERdS e o YA AE-ET (Kakino er al., 2010).
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Effects of the Dendrobium speciosum var. on
weights of fecal pellets in loperamide-induced
constipation rats. Data represent the means £ SD
(n = 5). Different letters are significantly different at
p <0.05 by Duncan’s Multiple Range Test (DMRT).
NOR; normal group, LOP; loperamide treated group,
POS; loperamide and dulcolax-S (POS) treated
group. DMSG-100; loperamide and D. speciosum
var. aqueous extract 100 mg/kg treated group,
DMSG-300; loperamide and D. speciosum var.
aqueous extract 300 mg/kg treated group, DMSG-
500; loperamide and D. speciosum var. aqueous
extract treated 500 mg/kg group.

Lop POS DMSG-100 DMSG-300

DMSG-500

NOR Lop POS DMSG-100 DMSG-300 DMSG-500

Effects of the Dendrobium speciosum var. on wet
weights of fecal pellets in loperamide-induced
constipation rats. Data represent the means+SD
(n = 5). Different letters are significantly different at
p <0.05 by Duncan’s Multiple Range Test (DMRT).
NOR; normal group, LOP; loperamide treated group,
POS; loperamide and dulcolax-S (POS) treated
group. DMSG-100; loperamide and D. speciosum
var. aqueous extract 100 mg/kg treated group,
DMSG-300; loperamide and D. speciosum var.
aqueous extract 300 mg/kg treated group, DMSG-
500; loperamide and D. speciosum var. aqueous
extract treated 500 mg/kg group.
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Fig. 4. Effects of the Dendrobium speciosum var. on
intestinal transit ratio in loperamide-induced
constipation rats. (A); graph and (B); macroscopic
observation of intestinal transit ratio were presented.
Data represent the means +SD (n = 5). Different
letters are significantly different at p <0.05 by
Duncan’s Multiple Range Test (DMRT). NOR; normal
roup, LOP; loperamide treated group, POS;
operamide and dulcolax-S (POS) treated group.
DMSG-100; loperamide and D. speciosum var.
aqueous extract 100 mg/kg treated group, DMSC-
300; loperamide and D. speciosum var. aqueous
extract 300 mg/kg treated group, DMSG-500;
loperamide and D. speciosum var. aqueous extract
treated 500 mg/kg group.
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3. Ho| Rk

Ho| RS At (NOR) B3k loperamide
=] o] fAdhe A4S Hlow xR (POS)
AME oAl FEEE 4TS HAT DMSG-1007-2 HH| -

2ol 74 e, DMSG-300<E,
T (LOP) Blawse] i3k

AAT} (Fig. 3). ¥ 34 T
Ho| gusjx]= Aot} A
Hlof| ]3] ot Thaw WAL Me] gl st
AAATFo thek AR B EJA S (Aichbichler ef al.,
1998), loperamidedi] ¢J3] Y =& Eu]7} A= 71
Ax B EJtt (Hughes ef al, 1984). B Ao %
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Fig. 5. Effects of the Dendrobium speciosum var. on mucous secretion capacity in
loperamide-induced constipation rats. (A) NOR; normal group, (B) LOP; loperamide
treated group, (C) POS; loperamide and dulcolax-S (POS) treated group. (D) DMSG-
100; loperamide and D. speciosum var. water extract 100 mg/kg treated group, (E)
DMSG-300; loperamide and D. speciosum var. water extract 300 mg/kg treated group,
(F) DMSG-500; loperamide and D. speciosum var. water extract treated 500 mg/kg

group.

loperamidee]] ©J3l Wo] o] TAE RIS oM, A otz &R AT (Cepinskas et al., 1993). Ad5E2] g

5 EFEEY FAol oal ¥o] FREE S AS & S AEsl] seeR v F 5m AAS AAEITE 1

skt Fol i HAS alcian blue kS F3ll FsHdn]H o

2 3 Ax izl vlsted loperamide Fofoll A

4. Z OlsHe Aoadoe] Fase A4S Bk vl Ptz d4
AR 5URel] AAFHA kS FoAT T 3AIZF o APF He Addo] FTlEE Ag SR & AUAL, thHEAFE

S S|UAA At daneke] o]FARE it A Folgh olXe FEEE HJddo| FrlEe AL IR

Azato] AA| el 93%E o]53t 7o) Hlsle] loperamide  UAAT} (Fig. 5)

s Fo] FolME TT%E HA5H loperamided] 2JF] <] FEATEOE ol 85 A FEEL ¥Y] sEEY

olsA7} FAhEe S IRIT F AT FRTE A He wigile B FHE ST, W W SRS

88%= U olEA7t S7HEe AE gl &+ AATh S7A S FEGA s, & 54 FIAA A

gEAEE Ag FollMe srEH oz Ao olF A7t He] olFAYE F7HIA WHlE N e A g

S7tEE AL AT = AT (Fig 4). Loperamide= 4 FAEEA §-830 A48 5 vk AZ4E 8, A7)

ZEAEo| EAske e¥] Qol= =84 (opioid receptor)°ll QAT FE2E2 Al gt F2go] glonz AFE &

A% & F Zg AsAds At a2 Ax SEAE A = oFFd KA A8 & S FoE AlEE

ALdS JAlste] A 545 AaAFIva d#A 2

(Holzer, 2009). ¥ A3ol|A = loperamide®]| <J3] Ul ©]& ZAlRl =2

A7t HaEe S GRS, BASE Hsis o

7ag G olEARI7E 7k AoE Hol tiiA]ste] @ 2 ATe w2 FEATAREHAIHE: PI009470)

590)E gAY NEAGS FHE 0T ARHE 34 9] A o3 ol FoiR A olof] L=,
v Bae 287140t F7149l A7t Basih
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