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Abstract

The present study was conducted to evaluate the effects of Agarum cribrosum on weight change and defecation states in rats with
constipation induced by loperamide. Food intake and body weight both decreased in the 5% Agarum cribrosum and loperamide-treated
group (SD5) and 10% Agarum cribrosum and loperamide-treated group (SD10), whereas fecal water contents increased by 1.6 and 2.1-fold
in the SD5 and SD10 groups, respectively. The concentrations of total-cholesterol, HDL-cholesterol and triglyceride in the sera of the SD5 and
SD10 groups were lower than those in the control (C) group. However, the biochemical parameters, GOT (glutamic oxaloacetic
transaminase), GPT (glutamic pyruvic transaminase), and glucose levels, were not affected by the level of Agarum cribrosum, In addition, the
concentrations of total-cholesterol and triglyceride in the livers of the SD5 and SD10 groups were also lower than those in the control group.

The results of the present study demonstrated that Agarum cribrosum might ameliorate constipation symptoms, and lower lipid concentrations
in the blood and liver,
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A FEL 457 Sprague-DawleyE 7 33 (Central Lab
animal, Seoul, Korea)Z 3+7o] ZHH ASA(V]& 20+27T,
HE 55£5%, 12A1ZF dark/light cycle)ol] A pelletd IHALZ
(Jeil animal feed Co,, Daejeon, Korea)Z 257+ Al&{3le] 3
T Aol 200 gHER AT 673 FAE AREse] Hdt
AFol frAkst

S5 107ty 4702 Ul Al RS AlLe Al
T FES A AEVZE Bt Aol loperamide(Sigma,
St. Louis, MO, USA)Z 0.03% FFo 2 7} Fofste] Wy
HE ekt BT MI RO AINT6 AFRE ¥
w3l AL, sDswF sD10wS FHAH G 5% B 10%E
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Table 1, Composition of experimental diets (g/100g of diet)

Ingredients Groups”
N C SD 5 SD10
Casein 20 20 20 20
Sucrose 10 10 10 10
Corn oil 5 5 5 5
Vitamin mix” 1 1 1 1
Mineral mix” 35 35 35 35
Choline chloride 0.2 0.2 0.2 0.2
DL-methionine 0.3 03 0.3 0.3
Corn starch 60 60 60 60
Agarum cribrosum
- - 5 10
powder
Loperamide - 0.03 0.03 0.03

UN: normal diet group, C: normal diet and loperamide-treated group,
SD5: 5% of Agarum cribrosum powder and loperamide treated group,
SD10: 10% of Agarum cribrosum powder and loperamide-treated
group.

PAIN-76 viamin mix (g/kg mix): thiamin-HCl 0.6, riboflavin 0.6,
pyridoxine HCI 0.7, nicotinic acid 3, D-calcium pantothenate 1.6, folic
acid 0.2, cyanocobalamin 0.001, retinyl palmitate 0.8 (500,000 1U/g),
DL-a-tocopheryl acetate 20 (2,501 IU/g), cholecalciferol 0.0025,
menaquinone 0.005, sucrose to make 1kg

YAIN-76 mineral mix (g/kg mix): calcium phosphate dibasic 500,
sodium chloride 74, potassium citrate monohydrate 220, potassium
sulfate 52, magnesium oxide 24, manganous carbohydrate 3.5, ferric
citrate 6, zinc carbonate 1.6, cupric carbonate 0.3, potassium iodate
0,01, sodium selenite 0.01, chromium potassium sulfate 0.55, sucrose
to make 1 kg
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Table 2, Body weight, feed intake, and FER of the rats fed experimental diet

" Initial body weight Final body weight Body weight gain Food intake 2
Group FER
(9) (9) (g/day) (g/day)
N 203 4144 277" 354204714 432143 61° 25351024 0.17+0.02"
C 206.1145.21 270184725 1.83+4.12" 22.88+0.34° 0,08£0.01”
SD 5 203.25+4,27 223361634 0.57+7.91¢ 14.6120.41° 0.04+0.01°
SD 10 20627521 225.97+6.69° 0.5616,08° 1854032 0.030.01°

USee the footnote of Table 1

YFER: feed efficiency ratio (weight gain g/feed intake g)
YMean+SE (n=10)

8. .

ns: not significant

“Values with different superscript within a column are significantly different at @ =0.05 by Duncan’ s multiple range test
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Table 3. Effects of Agarum cribrosum on gastrointestinal

transmit time in loperamide—induced rats

Group” Gl transmit time (min)
N 853.12713™
C 890.3+135.4

SD 5 821.4%217.0

SD 10 789.7+61.8

USee the footnote of Table 1
“NS: not significant,

S 2 F 22 83 A A 207 A 235 (2013)
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HH| S FEHAITAA 2o dGE Foldk 3Fe] 7+ 9 4l
o] FAWMSE Table 49F #ol, Al div] ke FAE =
© AgweA At apolrt gldlen e FAE 7t
AFTA Zpol7 UERA] gkt A 3 e oA 2ol id
FHE Aol wE 1 A FAe Fo9d zolrt gick
L HI(Garcia DF £ 1996)9} O’Z]%‘ﬂr AHFEE &%
9 el ol wHle] {59 2o)df Fdd e 23t

oAl Zo)7b glol(Table 4), 2lo]E 457 F oA A5
& A 2Ao] Zol= Aolo] o AL Hbz| okolrim
Hil(Seol SM & 2003)¢} FARE AFE YR Kim
MJ(1994)= Aol df FaFo] BEFE Aol sge
2R 237 gige] dolyt dojAH, Aol dfel odl] Jd¥
& FF Aste B3] Y8k 23 diige] dolrt wsl
b= Zleg Fstgon, A gels FAshk= 2ol
e 2% e8] THE JeAA e dutezm A
& UA7IAAN 2] dolE F/MZIYA dHrk(udd
PAS} Truserll AS 19853).

ol

Table 4, Organ weight and intestine length of the rats fed
experimental diets

. Small Large

) . Kidney . . . ;
1 Liver weight . intestine intestine

Group weight

length length

(9/100 g BW) (g/100 g BW) (cm) (cm)
N 2854028 0674011 97344261 16244027
C 3.53%0.25 1.05+0.04 97.03£2.75 16.7510.37
SD 5 3.5110.12 1.1140.04 98.31£3.21 18.57+0.42
SD 10 3.841+0.22 1.12+0.03 98.360.74 18.38+0.39

4 B4z 9 SRER

AgTES WY FE 3l AR-EE loperamide= A}
256 AMEEE FEoY AeEe dAlste] Hiw AR
AFAN 7= Aoz LA JrhSchiller IR 5 1984). T2



nled 7h Aozt Wu] SAl SHel ojug S wAEA
E sty flste s % gk AIK(Table 5) N9| 1
o BHF —E«Eﬂ%ktZSZLg T2 1.34 g, SD 5¥<2 1.57 g,
SD 1072 2,02 g0 & T4 n]e] “#ﬂ e 4 54
7L & ZoE wodn  ®Buel FEIE 54 A,

loperamideZ @& T3t ) ZF(C) —r‘jﬂ«] FEEF]
T BlE] foHeR 7HAdte] loperamide TR <l3|
Hu7b S AS gIstgen, #E3n Y sw 2 o10%7F
e AlRE Fold T(sDs, D102 el Hlsf e
TR 742 16HH 2 218 FUFeFHThFEg. 1), A¥
M= loperamide TE FoA] Bz 2 FESLFEFo] Zha
ke ARE Yehilen, olgst SdEe] 7R Y B
7‘47}01] ofsf ¢kstE o2 JERTE Loperamide] 28717

o7 A% AA9} vEo A F£E &4 Z7HTheoduro V
T 1991) E= EH GAI(Real NW 1983) 59 7 AE Bl
Hpou, & HFAAAME loperamided]] o3 We] ool
s ]'/\}\T;]—.

Table 5, Fecal weight of the rats fed experimental diet

1) Fecal weight
Group
(g/day)
N 2,840,037
C 1.34+0,05°
SD 5 1.57%0.02°
SD 10 2.0240.02"

YSee the footnote of Table 1

“Mean+SE (n=10)

Values with different superscript within a column are significantly
different at @=0.05 by Duncan’ s multiple range test

50 +
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Fecal water content (%)

N C SD5 sD10

Fig. 1. Effects of Agarum cribrosum on fecal water
content in loperamide—induced constipation rats,

Bars represent mean£SD, Different letters (a-d) in the bar mean
significant difference at p(0.05 levels by Duncan's multiple range test. N:
normal diet group, C: normal diet and loperamide-treated group, SD5: 5%
of Agarum cribrosum and loperamide-treated group, SD10: 10% of
Agarum cribrosum and loperamide-treated group.

5. 3 E{|AE-I|E =] ?SA-IthI o

Ty g Folg BAe ¥R F cholesterol

TY4| Djofol #y| 45t 23 U HAUR|of 0jxlEs ¥ 189

triglyceride $FF W3} =4 ZA3N(Table 6), EH = total
cholesterol ke WA w|d 5% Fo|T(SD5)oNA
loperamide2 WHH|E 23 2Ol H|3] 3.5% FHAs}A
o fFoHl Aol gldlem, T3 MY 10% Folr
(SD10)2 40,21 mg/dLE 33,5% 7Adle] T2 njoe] M3
Fo| ZoldFE FH EF cholesterol FaFo] 7HAdt3iTt
T2 v Ao]dfE 34.0%2 HoldRE TFAH glo
H(Park §] S 2012), 2lo|AG7 S| 2HE A<eES A3
st FYZHE AL & FEFo2N 5 FY2HE
FTEE AT &3 (Salvin JL 1994, Kim MH 2000, Lee JS
= 2010059 H17} dt}l. HDL-cholesterol & thZtol H|3|
SD57d} sD10Te] Z42F 22.9% B 27.7% 745 our A7}
Tl w2 FoHd Aol g £ gllon, 8F FA4
AW s 200l H3) sDiowelx] 22.8% 7;&?} A
02 JelgTh =3zl 358 thEke] AojAdSol 154 A
ol FE2HE §F YA 2 "@FA FHEY wids X
stogx dF AHAAEHE /X A2 Ei(Russel DW
o} Setchell KDR 1992)% It} SFATH _;L A B3
Ay} PAlo] Zolx|1
aoi e & dask 4 EL S RAE=, E‘r%k f?j 3t qlo,
‘rr 7] sl HHIXEE ¢l ?‘55%3 wol A3lste
S FFeo] e o= HFH7} ﬂﬂ D371l dFe F F
S’Jélﬂi Fodllof & Aoz ek 1_‘:]'.

Table 6, Effects of Agarum cribrosum on the concentrations of

serum lipid in rats (mg/dL)
Group” Total cholesterol HDL cholesterol Triglyceride
N 67.21%5 407 57214317 49 3418 41"
C 60.47+3.42" 48314875 43.38+9.24"
D5 58341614 37,2449 82° 40,2146 31"
SD 10 40.2125.92° 34.944.09° 33485 24"

"See the footnote of Table 1

“Mean+SE (n=10)

PValues with different superscript  within a column are significantly
different at @ =0.05 by Duncan’ s multiple range test

6. &% GOT, GPT, BUN % glucose ST

TEAvE Holdk AFe dH F GOT, GPT, BUN 4
glucose ¥ W3l Table 73 2t} 77|59 AE=Z 7+ 7]
ol ool Qe w #A} Bk Aow LEA
(Lee JH®} Park KS 1999) GOT(glutamic
transaminase) 2 GPT(glutamic pyruvic transaminase)= 2} 4
Aol o7k ehbAl esk ou, A% Tl gelel oy
A|FE 2] BUN(blood urea nitrogen) ¥E+ tZET(C) o H|3|

SD10TolA S eyttt

oxaloacetic
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Table 7, The level of GOT, GPT, BUN, and glucose in the rats

(mg/dL)
Group” GoT GPT BUN Glucose
N 3100414007 27134515 4034102 251.31+1634"
C 2837410170 2000+4.10°  39.85+098"  257.99+14 32"
SD 5 30.84+1661" 25133916 3998+287°  250.17%1521"
SD 10 31.09+1327° 28754492  37554324"  251.73%14.21°

USee the footnote of Table 1

“Mean+SE (n=10)

Values with different superscript  within a column are significantly
different at @=0.05 by Duncan’ s multiple range test

7.2t =2 & EYAHE U BN x| g2t

& 2% o] ERAsAE BY 29 794 9 7ol
T(SD5, SD10) 25 AAr(N) 2 tiEZT (0ol vE] FZd~
HE $hgFo] 743 oM(Table 8), loperamide ool o3
ZAEUY HDL-ZE2H S 74 19 Fo] Al gz
©dl Hal F71eent felHel Aol ). e, F
A FFe STAAEY vhbz T2 v Fo
T(SDS, sD10)o] Adw(N)F thE ()0l Hlg) FHashiet.
ole} 2o A= Aol AFwe] wdAT BlE g
o FRU2HE geko] o wenl, Aol 15% Aol
Holg Fo| Al 3 28] FAAY Bt AAHA Bt

b= A4 ZIH(Vahouny PH %5 1980, Kim MJ] 5 1999)%}
dAal= ZloZA, 714 nYo] Tt TR F4& WA
s mb) sl lew dkd 78 ool Wil o
£ BasdE 9 A Aokt UehkA ot 25 A7)

Foll gt 37449l AT olFol Aol & Aow AlmHr)
Table 8, Effects of loperamide and Agarum cribrosum on liver lipid
(mg/g)
Group” Total cholesterol HDL cholesterol Triglyceride
N 116.18+19.24”™ 89.27+4.09" 257.64+11 41"
C 131.24+5.12° 75.24+2.92 269.11+18 24"
SD 5 943149 82° 80.6744.98° 1992741291
SD 10 93.94+731° 81.24+255° 201.67+17.62"

YSee the footnote of Table 1

“Mean+SE (n=10)

Values with different superscript  within a column are significantly
different at @=0.05 by Duncan’ s multiple range test

O RN
BAHEY A Hske AT v T v Rl
o] fojHoz 2goAel wvtdlel] &Il S Zo=

A, AEHAREe T 85310l 74 1
5% HolwollA] 789,702 7hAskoitt, tﬂHlE A7 R
Aol Folgh gAF9 AF o] o] FAE RE A3
oA A zfolt gldlen, A FAw 7t AL
oA Apol7h vpehA] eksket mgh, Ak 9l tige] o=
el fF ol e 27 o3l
it S-S 34 A AT 1Y HE EulEe
2.84 g, T 134 g, 784 7Y 5% Folre 1.57 g,
T4 WY 10% Fole 2,02 go = :rLUéA ] o

HH] 4 34 3 s Zles dddn, 2He "’F—E’_—
stk =2 A3} loperamideE ©@E Fofdt )27 BH 4
ere] ol Bl fFolHo® 7HAske] loperamide 7
oz gl el SR A Selshdon], PRARE 5w
90 10w} GHE RS Fold e Al W s
Rl A7 1o 2 20 A P4 vlelg
Folgk 3F e ¥ = cholesterol ¥ triglyceride $FF H3}
=3 A3} A = total cholesterol L 1A w1y 5%
HololA loperamide2 WH|E &3 iz H|8] 3.5%
drstdod RoHel Aol UReH, A w1
HOEE 40.21 mg/dLE 33.5% ZhAste] 74 W] 4]
o] goldaE FF e dF cholesterol o] FHAa3shrt.
Gor B GerE 7 AT Aolh et eigkort,
BUN St tzel wal P4l Blel 100 FolEold
A vehgon, 83 Ted sre 4 A8 4o 40l
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