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ABSTRACT

Background: Constipation is one of the most common functional gastrointestinal disorder. The present study examined the ability
of water extract of fermented (FRC) and non-fermented (NFRC) roasted Cassia fora to improve intestinal function and reduce con-
stipation in a rat constipation model.

Methods and Results: Different concentration of FRC and NFRC were orally administered loperamide (5 mg/kg; LOP) reduced the
number, weight, and water content of feces, as well as intestinal transit motility. However, 24 h-(24 hour fermented roasted-Cassia
tora) 300 mg/kg FRC administration increased the number, weight, and water concent of feces, compared to that seen in the LOP
group, and also improve intestinal transit mitility and, the thickness of distal colon and mucous fluid.

Conclusions: The results of the present study indicated that LOP-induced constipation was improved by treatment with FRC.
Therefore FRC could be used to develop functional foods or natural medicine for constipation. However, further study is needed to
clarify how fermentation improves the medicinal properties of roasted C. fora.
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Table 1. Changes of final body weight, food intake and water
intake by NFRC (Non-fermented roasted-Cassia tora L.
water extract) or FRC (Fermented roasted-Cassia tora L.
water extract) in loperamide-induced constipation rats.

Groups Fingl body Food intake Water intake
weight (g) (g/day) (mé/day)

NOR 192.3 £10.4™ 19.7 +£1.5¢ 46.5 + 1.3%%
LOP 183.0+10.1  20.5+2.2® 426+ 2.0%
PC 200.0 + 9.5 224 +1.5° 442 +2.5%
C-100 1923+ 7.8 21.6 £ 0.6 434 +1.7¢
C-200 197.3+11.8 208+ 1.1 431 +2.1%
C-300 194.3 + 4.3 19.9 + 1.2 43.7 £ 0.9%
24h-100  190.3 £1.3 22.1+1.0° 46.1 £ 1.8
24h-200 187.5+14.0 21.6+0.8%  48.7 +2.5
24 h-300  189.8 +6.7 21.5+1.1% 404 +1.58
48h-100 192.5+122  21.9+1.5%  41.1+1.2%
48 h-200 1825+ 4.7 22.3+0.9° 441 + 1.6%
48 h-300  200.0 £ 5.4 21.9+1.2% 454 +1.7%
72h-100 191.0+6.9 20.2+1.5%  46.2+1.9%
72h-200 188.5+3.9 20.5+1.3%  43.1+1.08
72h-300  184.0+10.1  20.6+ 1.1  42.0+2.28

Data represent the mean £ SD (n = 8). *Means with difference
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, PC; loperamide and dulcolax-S treated
group, C-100; loperamide and NFRC 100 mg/kg treated group, C-
200; loperamide and NFRC 200 mg/kg treated group, C-300;
loperamide and NFRC 300 mg/kg treated group, 24 h-100;
loperamide and 24 h FRC 100 mg/kg treated group, 24 h-200;
loperamide and 24 h FRC 200 mg/kg treated group, 24 h-300;
loperamide and 24 h FRC 300 mg/kg treated group, 48 h-100;
loperamide and 48 h FRC 100 mg/kg treated group, 48 h-200;
loperamide and 48 h FRC 200 mg/kg treated group, 48 h-300;
loperamide and 48 h FRC 300 mg/kg treated group, 72 h-100;
loperamide and 72 h FRC 100 mg/kg treated group, 72 h-200;
loperamide and 72 h FRC 200 mg/kg treated group, 72 h-300;
loperamide and 72 h FRC 300 mg/kg treated group.
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Fig. 1. Effects of NFRC (Non-fermented roasted-Cassia tora L.
water extract) or FRC (Fermented roasted-Cassia tora L.
water extract) on number of fecal pellets in loperamide-
induced constipation rats. Data represent the mean + SD
(n = 8). *Means with difference letters are significantly
different at p <0.05 by Duncan’s Multiple Range Test
(DMRT). NOR; Normal group, LOP; Loperamide treated
group, PC; loperamide and dulcolax-S (PC) treated
group. C-100; loperamide and NFRC 100 mg/kg treated
group, C-200; loperamide and NFRC 200 mg/kg treated
group, C-300; loperamide and NFRC 300 mg/kg treated
group, 24 h-100; loperamide and 24 h FRC 100 mg/ke
treated group, 24 h-200; loperamide and 24 h FRC
200 mg/kg treated group, 24 h-300; loperamide and 24 h
FRC 300 mg/kg treated group, 48 h-100; loperamide and
48h FRC 100 mg/kg treated group, 48 h-200; loperamide
and 48 h FRC 200 mg/kg treated group, 48 h-300;
loperamide and 48 h FRC 300 me/kg treated group, 72 h-
100; loperamide and 72 h FRC 100 mg/kg treated group,
72 h-200; loperamide and 72 h FRC 200 mg/kg treated
group, 72 h-300; loperamide and 72 h FRC 300 mg/kg
treated group.
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Fig. 2. Effects of NFRC (Non-fermented roasted-Cassia tora L.
water extract) or FRC (Fermented roasted-Cassia tora L
water extract) on weights of fecal pellets in loperamide-
induced constipation rats. Data represent the mean + SD
(n = 8). *Means with difference letters are significantly
different at p <0.05 by Duncan’s Multiple Range Test
(DMRT). NOR; Normal group, LOP; Loperamide treated
group, PC; loperamide and dulcolax-S (PC) treated
group. C-100; loperamide and NFRC 100 mg/kg treated
group, C-200; loperamide and NFRC 200 mg/kg treated
group, C-300; loperamide and NFRC 300 mg/kg treated
group, 24 h-100; loperamide and 24 h FRC 100 mg/kg
treated group, 24 h-200; loperamide and 24 h FRC
200 mg/kg treated group, 24 h-300; loperamide and 24 h
FRC 300 mg/kg treated group, 48 h-100; loperamide and
48 h FRC 100 mg/kg treated group, 48 h-200; loperamide
and 48h FRC 200 mg/kg treated group, 48 h-300;
loperamide and 48 h FRC 300 mg/kg treated group, 72 h-
100; loperamide and 72 h FRC 100 mg/kg treated group,
72 h-200; loperamide and 72 h FRC 200 mg/kg treated
group, 72 h-300; loperamide and 72 h FRC 300 mg/kg
treated group.
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Fig. 3. Effects of NFRC (Non-fermented roasted-Cassia tora L.
water extract) or FRC (Fermented roasted-Cassia tora L.
water extract) on water contents of fecal pellets in
loperamide-induced constipation rats. Data represent
the mean £+ SD (n = 8). *Means with difference letters
are significantly different at p <0.05 by Duncan's
Multiple Range Test (DMRT). NOR; Normal group, LOP;
Loperamide treated group, PC; loperamide and dulcolax-S
treated group. C-100; loperamide and NFRC 100 mg/kg
treated group, C-200; loperamide and NFRC 200 mg/kg
treated group, C-300; loperamide and NFRC 300 mg/kg
treated group, 24 h-100; loperamide and 24 h FRC
100 mg/kg treated group, 24 h-200; loperamide and 24 h
FRC 200 mg/kg treated group, 24 h-300; loperamide and
24 h FRC 300 mg/kg treated group, 48 h-100; loperamide
and 48h FRC 100 mg/ke treated group, 48 h-200;
loperamide and 48 h FRC 200 mg/kg treated group, 48 h-
300; loperamide and 48 h FRC 300 mg/kg treated group,
72 h-100; loperamide and 72 h FRC 100 mg/kg treated
group, 72 h-200; loperamide and 72 h FRC 200 mg/kg
treated group, 72 h-300; loperamide and 72 h FRC
300 mg/kg treated group.
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Fig. 4. Effects of NFRC (Non-fermented roasted-Cassia tora L.
water extract) or FRC (Fermented roasted-Cassia tora L.
water extract) on percentage of minimal transit in
loperamide-induced constipation rats. Data represent
the mean + SD (n = 8). *Means with difference letters
are significantly different at p <0.05 by Duncan’s
Multiple Range Test (DMRT). NOR; normal group, LOP;
loperamide treated group, PC; loperamide and dulcolax-
S (PO treated §roup. C-100; loperamide and NFRC
100 mg/kg treated group, C-200; loperamide and NFRC
200 mg/kg treated group, C-300; loperamide and NFRC
300 mg/kg treated group, 24 h-100; loperamide and 24 h
FRC 100 mg/kg treated group, 24 h-200; loperamide and
24 h FRC 200 mg/kg treated group, 24 h-300; loperamide
and 24h FRC 300 mg/kg treated group, 48 h-100;
loperamide and 48 h FRC 100 mg/kg treated group, 48 h-
200; loperamide and 48 h FRC 200 mg/kg treated group,
48 h-300; loperamide and 48 h FRC 300 mg/kg treated
group, 72 h-100; loperamide and 72 h FRC 100 mg/kg
treated group, 72 h-200; loperamide and 72 h FRC
200 mg/kg treated group, 72 h-300; loperamide and 72 h
FRC 300 mg/kg treated group.
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Fig. 5. Effects of NFRC (Non-fermented roasted-Cassia tora L. water extract) or FRC
(Fermented roasted-Cassia tora L water extract) on mucous secretion capacity in
loperamide-induced constipation rats. (A) NOR; Normal group, (B) LOP; Loperamide
treated group, (C) PC; loperamide and dulcolax-S treated group. (D) C-100;
loperamide and NFRC 100 mg/kg treated group, (E) C-200; loperamide and NFRC
200 mg/kg treated group, (F) C-300; loperamide and NFRC 300 mg/kg treated group,
(G) 24 h-100; loperamide and 24 h FRC 100 mg/kg treated group, (H) 24 h-200;
loperamide and 24 h FRC 200 mg/kg treated group, (I) 24 h-300; loperamide and
24 h FRC 300 mg/keg treated group, () 48 h-100; loperamide and 48 h FRC
100 mg/kg treated group, (K) 48 E-ZOO; IoEeramide and 48 h FRC 200 mg/ke treated
group, (L) 48 h-300; loperamide and 48 h FRC 300 mg/kg treated group, (M) 72 h-
100; loperamide and 72 h FRC 100 mg/kg treated group, (N) 72 h-200; loperamide
and 72 h FRC 200 mg/kg treated group, (O) 72 h-300; loperamide and 72 h FRC
300 mg/kg treated group.

o

ZR SN gz Hd Uit A1 (goblet cell) Woll 5l Aol k& 23S o,
7t A7 tghl) Jd BujadEs 24s7] Y8l A loperamide T Tl (LOPYS Atz (NOR) H]ws}
@2 JYsi3iet. Alcian blue (pH 2.5) BAE FalM vl of Mool ot widAlEe] 7F sl A (intestinal
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Eli=)
gland)e] FEN7F dASIA] EShe}. whHol| Iy 2487 Wby

B AWA AHElE (24 h-300)2 loperamide T FoIdt
(LOP)ot Hlawate] vigMI o] 4=, A d o] ot =ple] &
HE 3EAIZT (Fig. 5). HEZF F2=0S o 2738 29
(colonic mucus)?] =R 575 (mucosal barrier function)]
ad W9k olYz}, loperamided]] ]3] ®HB|7F FEE SIS
Y g o A BHlE A e 50 A
ol g T} (Loeschke er al., 1989). & AFo|A = v}
A2 loperamide ol A i g g et A
S E1E  deH, ol 24A7F R Ee A

AleiE o S5 AT

ZJ ol
A=Sha |

N
aﬂm
ru?n

A7k 94 sEoPdes FUE o A el SUIRE
o g AR (Kim er al, 1995) frakatell <f3 &
S90S W AgAte] FEAE S ko] oA wskH
A Ee A Fdol S7Rel meh Fe duAEn w
vlell g &a7F T A el oFA7kA] g taiA]
7] gl olell g F7FH3l A7k B Aol A
Zheet.

ASg FTYIAW AFE 24N HE JE AuAhe

loperamide®l] 2J3l] = Hu] ZdoA Joperamide * 2]l
oa " WO A, TS STMITIAL WY RS

S/ R oSt A 25E A W] i e
dslz] 1% A FE=H 71 AF Ee ol f

8517 o8 @ Urka AZET. Y fAF BEE B
S e AW FEAE Wsksh WlelA| st Aole] ]

A =

£ s We)7) 918l F7HR Aot Basta AmE.

ZAR| 2
B ATe TEREREANE: 114150-03)2] AL
oJgf o] Fox A= ool ZAR=HU},
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