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Abstract

The dietary effect of water extracts of Liriopis tuber(WELT) in the diabetic SD-rats on the level of blood sugar and serum
cholesterol was investigated. The experimental plots divided into normal group(N), diabetic control(DC), 5% WELT-
group(WELT-1) and 10% WELT-group (WELT-II). Each group was fed for 6 weeks, then continuously fed for 1 more week
after streptozotocin injection. The loss of the body weight fed for one week after induction of the diabetes was 2.2 ~6.3% in
the WELT-I and -II groups, but it was 18.6% in the DC-group. There was no significant difference in the feed intakes after
diabetes induction between N-group and WELT-group, while it was significantly increased in DC-group. The feed efficiency
ratios before diabetes induction were 1.70 in WELT-I group, 1.53~1.59 in the N, DC and WELT-II group, while the ratios
after diabetes induction were 0.92 in DC-group, 1.51~1.83 in the N, WELT-I and -II group. While the amounts of water
intakes for one week after diabetes induction was 625.4 mL in the DC-group, and it were 364.3~371.1 mL in the WELT-groups
showing no significant difference with N-group. The excretion amounts of urine were 431.96 mL in DC-group for one week
after diabetes induction, and it was 182 ~192.84 mL in WELT-groups. The ratios of liver weight against body weight were
2.74% in N-group, 2.93 ~2.96% in WELT-groups, but it was 4.01% in DC-group. The level of blood glucose in WELT-groups
fed for one week after diabetes induction were 136.8 ~138.6 mg/dL showing no significant difference with N-group, but it was
357.8 mg/dL in DC-group. The level of serum triacylglycerol and serum total cholesterol were 93.8 and 68.7 mg/dL in N-group,
120.1 and 1061.6 mg/dL. in DC-group, 97.4~100.6 and 60.8~67.7 mg/dL in WELT-groups, respectively, showing no significant
difference between N-group and WELT-groups. HDL-cholesterol/total cholesterol ratio were 0.63 in N-group, 0.57~0.67 in
WELT-groups, which was significantly higher than that of DC-group(p<0.05). Atherogenic index were 0.58 in N-group, 0.49 ~
0.74 in WELT-groups, but it was 1.32 in DC-group. The above results suggest that the WELT diets may have both preventive

and curing effects against the diabetes.
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bitartrate(ICN Biomedicals Inc. Germany), chromium potassium
sulfate R ferric citrate(Kanto Chemical Co. Inc. Japan), zinc
carbonate(Yakuri Pure Chemicals Co. Ltd., Japan), cellulose
(Aldrich Chemical Company. Inc. USA), casein(Dae Jung
Chemicals & Metals Co. Ltd, Korea),
Chemicals Ltd, Korea), com starch(Dusan Corn Products Co,

DL-methionine(Research

Ltd, Korea), sucrose(Sam yang Co. Ltd., Korea), corn oil
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Table 1. Experimental plots and compositions of diet (g/kg diet)
Ingredients Normal Dia-control” WELT-I” WELT-II

Casein 200 200 200 200
DL-Methionine 3 3 3 3
Corn starch 350 350 350 350
Sucrose 250 250 245 240
Corn oil 50 50 50 50
Lard 100 100 100 100
Mineral mix" 35 35 35 35
Vitamin mix”’ 10 10 10 10
Choline bitartrate 2 2 2 2
WELT? - - 50 100

Total 1,000 1,000 1,000 1,000

" Mineral mix(g/kg): calcium lactate 620.0, sodium chloride 74.0, potassium phosphate dibasic 220.0, potassium sulfate 52.0,
magnesium oxide 23.0, manganous carbonate 3.3, ferric citrate 6.0, zinc carbonate 1.0, cupric carbonate 0.2, potassium iodate 0.01,
sodium selenite 0.01, chromium potassium sulfate 0.5 to make 1,000 mL.

? Vitamin mixture was prepared according to AIN-76(Teklad, USA).

¥ WELT: water extracts of Liriopis tuber(218 mg/mL), Dia-control: diabetes control, WELT-I and WELT-II: The diets were composed
of 5 and 10% WELT against the total amounts of the diet, respectively.
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Table 2. Changes in body weight of rat during feeding of water extracts of Liriopis tuber for 7 weeks
(g/week)

Feeding weeks
0 1 2 3 4 5 6 7
Normal 1109+5.82 1655196 2053+73% 2109491 2559+114%° 28734112 291.7+103*  3166+93*
Diacontrol  1008:87"  1644:86™  2082#43% 2176581 2500:127°  2631+122®  2067:128° 24164857
WELTI  1059:75%  1664288" 2114468  240+70%  2752+104" 3020+130" 3238121 303367
WELT-I 112389 1734+76"  2101466™  2263:98* 27304114 2973+102*  3147+113* 307993
" See Table 1.

? Values are meantstandard deviations(Sds) of 10 rats, different superscripts within a row(a-f) and a column(A-B) indicates
significant differences(p<0.05).

% STZ was injected after contorl diet feeding for 6 weeks.

Gmups”

Table 3. Changes in feed intakes of rat during feeding of water extracts of Liriopis tuber for 7 weeks (g/week)
N Feeding weeks
Groups 3
1 2 3 4 5 6 7

Normal 145.33.1%% 137.826.2% 138254 131.7+4.8 105.346.1% 115349 112.1£53%
Dia-control ~ 147.7+3.7%* 149.5+4.6 1360245  136.024.5% 98.325.6™ 122.425.3% 143.143.2*
WELT- 142.6+3.8* 149.2+5.5 147.2+5.7* 136.46.3* 108.0+4.6™ 128.5+5.9% 128.843.38
WELT 142.0+6.0° 148.9+5.4% 146.0+5.9 138,754 109.125.8™ 127.3£6.0 129.7+3.0™°
Y See Table 1.

? Values are meantstandard deviations(Sds) of 10 rats, different superscripts within a row(a-c) and a column(A-B) indicates
significant differences(p<0.05).

Y STZ was injected after contorl diet feeding for 6 weeks.

Table 4. Feed intakes, weight gain and feed efficiency ratio of rat fed with water extracts of Liriopis tuber during
feeding for 7 weeks

Gmups” Feed intakes(g/week) Weight gain(g/week) Feed efficiency ratio
BDI” ADP BDI ADI BDI ADI
Normal 1153+5.69 112.15.6© 180.8+ 5.6 205.7+ 5.6 1.57£0.1%® 1.8340.1%
Dia-control 122.4+5.6% 143.1+2.7 1869+ 6.6 131.8+ 3.2%® 1.53+0.0 0.92+0.1%
WELT- 128.5+5.1% 128.8+3.8°° 2179+ 6.5 197.4+13.0* 1.70£0.1* 1.53+0.1%
WELT-II 1273454 129.7+6.0° 202.4+10.5* 195.6+ 9.1* 1.59+0.0° 1.51+0.1%
1y
See Table 1.

> BDI: before diabetes induction, ADI: after diabetes induction(STZ was injected after feeding for 6 weeks).

» Values are mean+Sds of 10 rats, different superscripts within a row(a-b) and a column(A-C) indicate significant
differences(p<0.05).

A A4S B9 vbd WELT-I 2 -1 2.2~6.3% 748 B 2004b, Koh JB 1998)& el ¥HH WELT-L -IIFol| A=
N

of N2} /9791 2}l & YERA] Sdth(p<0.05). o] & Tk &3} vehd Zog J4Er.
AL DCRAM & T FEZ A3t} TET o] 8-o] A3} o] HHZFE A 45 A7AR = WELTL -IIZelA v
gozx AX7} 7ol 2 H thAlE E3(Cho & Bang B3 DCE3 WELT-I B -IIFZte] {2]2Q1 Aol & H



24 AP - AEF - R

o]A]  ZUTtHp<0.05). SFHE 6FHIAE
WELT-L -Iliel| A 2lo] AF o] B & Bo] S7HE
< Btk STZE Fo4T $9 o] 4#HFS DCIo| B
St A 6FHo] HFt] 11.7%7} F7}8ETE. N2
WELT 2]o] & 2z fit A< 65779 42 Tof 2o] 4
Fol Aol g AES B ow AdwItel fojAl
Ztol 7} H}\M%<O 05).

Aolg &L Fh 7 Mol WELT-1 ] 1.7022 7}
=93, N7, DC# 2 WELT-TI 32 1.53~1.59 9] & o]
ol fol A Aol 7t fSATHp<0.05). B F8 Folli=
ol e Ao)R o] A3 HZasdld 0922 ura}ym
3} WELT 2]o]1¢] 20| E&2 1.51~1.83 B9 Ik
o AT {ARE Ao E &S VeIt

i o.,>_‘4

7 &

Ho

N
ojo
ol
- >
I
t
ot
)] .0
A
h_
£
nx
o

S8 AF % Table 5oﬂ \%EHH“D} AZ F7Yol whet
T DCT 25 1 AFZe] AR Srleld Bkt
Z1AQ1 Ao] 65 Ao AF T 332.7~359.6 mL/week©]
Aot 2yt 6574 FE AIAR T 17 A
DCZo] 625.4 mLiweek @2 B G2k Aol H]5] 73.9%7}
7l e WELT-T13% WELT-TIH2  364.3~371.1
mL/week 2 T 2 2 A o] 1] 3le] 4.8%~9.7% =712 DC
2l BIst 2 Aol WA ke 5, M2 §F
Bo] Aojiz STZ2 FUA7 T B9 Tedae 7
’\’\]7] ENE VeERQTE DCEollA Vel o @2
A Hole 9 49 1Rl polydipsia® STZ
o ejste] ftE FaFe] Afelm ol dido] YeRG
= t4ro] Bai(Park et al 1994, Woo et al 1998a)9} 22
78S VEITh

Z

o
A
O

=2 rlo

2~
AT

wobrloh Rk iERew

Table 6. Excreted fecal weight and urine volume of
diabetic-induced rat fed with water extracts of Liriopis tuber
for 1 week

Fecal weight Urine volume

Groups” (g/week) (mL/week)
Normal 40.3+3.46 17438+ 6.98"
Dia-control 87.9+9.42° 431.96= 0.33°
WELT-1 43.6£6.20° 187.36+14.36"
WELT-II 51.5+6.60° 192.84+18.81°

" See Table 1, STZ was injected after feeding for 6 weeks.

% Values are mean+Sds of 10 rats, different superscripts within
a column(a-c) indicate significant differences (p<0.05).

A% DCHE 277} 431.96 ml/week 52
e *401354 182.36~192.84 mL/weck R.0} o} £-9J 2
Q1 zte]7} AU tHp<0.05). DCiEel| 9lo] A3 B2 w3
Fel slo] FAUALY] v|AAA Q] o 4T polyuria
FHAHWoo et al 1998b) 2.2 AlgH T}

¢

273 A3 Table 73+ 2o} 3b
ZTME 97 g, WETF 2]
A+ 8.9~9.1 goP}c}, JulA o @ HA} 29 7MY =
A2] 2.5% el 2 HIi(Rho et al 1998a)%] 12 9l =4,
£ Add o A tiy] g FA 9] B8 NT-o| 2.74%,
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Table 5. Changes in water intakes of rat during feeding of water extracts of Liriopis tuber for 7 weeks

(mL/week)
Groups"’ Feeding weeks :
1 2 3 4 5 6 7
Normal 91.2+434?  109.415.7*"  211.249.6%  216.4+102" 2489+ 93" 332.7+13.5"  359.3+16.2°°
Dia-control  90.3+2.1% 1184540 208479 211.1£122% 2574+ 83"  3506+14.8™"  625.4229.1"*
WELTI  92.1:2.1% 126.646.9"  214.4+82%  239.6+142™  268.4+11.5"  347.6+148™  364.3:21.5®
WELTII  95.6+2.3% 117.1£3.8%% 2206292 231.6+12.6™  2363+11.9"  3384+17.1°  371.1219.8®
" See Table 1.

D Values are meantSds of 10 rats,
differences(p<0.05).

' STZ was injected after feeding for 6 weeks.

different superscripts within a row(a-f) and a column(A-B) indicate significant
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Table 7. Liver weight of rat fed with water extracts of
Liriopis tuber for 7 weeks

Groups" Weight of liver(g)
Normal 8.7+0.56(0.0274)™
Dia-control 9.7+0.57(0.0401)*

WELT-I 8.9+0.67(0.0293)°
WELT-II 9.1+0.88(0.0295)"

" See Table 1, STZ was injected after feeding for 6 weeks.

? Values are mean+Sds of 10 rats, different superscripts within
a column(a-b) indicate significant differences (p<0.05).

= =
2ZH Jded BYE ZaA7IE, 2R B dE
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o] o2 FiAe] FREo] Fiaro] e Ao
B 3(Kahn CR 1985, Like et al 1982)%: Qlt}. STZ ¥
alloxan©. 2 g FxxF o 4t butanol £8-g& T3 2
7 e Fof A9} e ¥a7ke 3t veigtie Bo
(Huh & Kim 1983), Sheo et al 1986)% It}

53 3w 5% Aofli= N DCF Aol #-2]#<l 2}
°](p<0.05) §1°} 0.16~027 mg/dLo] AEHYPoH Fx f2
Fo|= DCFOIA = 0.97 mg/dL, N2 WELT- I, -0 2ol A
= 023~035 mg/dLZ WEE BFZFF o[l 1 &7
o] w3}

g3 AL €4 FFY2EHE 558 NE2 4
93.8 mg/dL ¥ 68.7 mg/dL4FU ] 8] DCEe 83 54
Ay g3 2ZY2HE 557F 1200 mg/dl 2 1016
mydL2 A Jeht Fart A8 Ao Yehgen,
WELT- 1 & 8% 49243 €4 FEd2dHE =20 24
7} 100.6 mg/dL 2 60.8 mg/dl, WELT-I & ztz} 974

Table 8. Glucose level in blood and urine of rat before and after diabetes induced fed with water extracts of Liriopis tuber

for 7 weeks (mg/dL)
Blood Urine
Groups" Feeding weeks Feeding weeks
3 6 3 6” 7
Normal 123.5+5.1* 117.8+5.8% 1214+ 62%° 0.25+£0.04* 0.24:0.05* 0.23+0.07°®
Dia-control 111.645.4% 125.4+6.8"  357.8+13.2* 0.23+0.06"* 0.23+0.09" 0.97+0.06*
WELT-I 116.4+5.4% 1302+7.7%  136.8+10.4% 0.28+0.04™ 0.27+0.08** 0.3140.05"
WELT-I 115.4+5.7 118.0+4.0" 1386+ 9.9 0.29+0.07% 0.26+0.08 0.35x0.07"

" See Table 1 and Table 4.
? STZ was injected after feeding for 6 weeks.

% Values are mean+Sds of 10 rats, different superscripts within a row(a-b) and a column(A-B) indicate significant differences(p<0.05).

Table 9. Level of triglyceride, total cholesterol and HDL-cholesterol in serum of diabetes induced rat fed with water

extracts of Liriopis tuber for 7 weeks

Measurements Normal Dia-control” WELT-1? WELT-IIY
Triglyceride(mg/dL) 93.8+ 8.1" 120.1+ 9.2° 100.626.0° 97.4x5.8°
Total cholesterol(mg/dL) 68.7+10.4° 101.6+11.1° 60.843.7° 67.5+3.3°
Serum HDL-cholesterol(mg/dL) 43.6+ 3.9° 38.3+ 4.3° 40.9+4.0° 43.8+4.1°
HTR? 0.63+0.02° 0.43+0.04° 0.67+0.07" 0.57+0.06"
Atherogenic index”’ 0.58+0.05" 1.32+0.07° 0.49+0.06" 0.74+0.12°

13 Gee Table 1, STZ was injected after feeding for 6 weeks.
¥ HTR: HDL-cholesterol/total cholesterol.

% Atherogenic index: (total cholesterol — HDL-cholesterolVHDL-cholesterol.
9 Values are meantSds of 10 rats, different superscripts within a row(a-b) indicate significant differences(p<0.05).
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mg/dL 2 67.5mg/dLe] £FC 2 FHATH 729 AolF
Bo|z] ZoltHp<0.05).

¥x ZZd2HEY d HDL ZFd|2#HEe H)&
HTR-& Ni#o[ 0.63, WELT 4lo[wo] 0.57~0.67% 2] &
z}o) 7} G 2 Hp<0.05), DC29) 0437 §-9) &gl z}o)
YeRR S tHp<0.05). Ew 7 3% $>(Atherogenic index)= NI
o] 0.58, WELT #jo|#°] 0.49~0.74= DCT-9] 13218t} -89
SHAl e #hE VeI o] 22 AHE ulFo] B uj
HEE & FEEY Hole 79 Aslane €3 F49
4 9 FHAHETEE A= ERE vePdogA]
G g ZHE ZgE & ksl

ool AToA d9o ANt BEETE axggo
AejAal go] Fder 2dEd aAEFE JKHE
2o 2 W 3(Sosenko et al 1980)= 1 gt} X, Hixrt g
T2 g5 AU x| ek (very low density lipoprotein)e] A) A
&o] aso] 5 FAA W] F7H8tE(Cho & Bang 2004c,
Toi AV 1977, Baron et al 1984), Zd ~H|Z9] =7}, U TR
el (high density lipoprotein)s=2] 7147} EHlEE= Zlog
42 ATHRho et al 1998b, Goldberg RR 1981).

e S o

e gk

Q9 o HE
5 B FEE(WELT, 218 mg/mL)°] streptozotocin & &
T 870 99 ¥ Fel2HE TR e
ZAEATE AT FATN)I e 2HD0),
= FZE(218 mg/mL) 5% 2] HWELT-I) 2 10% 2]
T(WELT- o2 vro] 633 AMSE & B 34
2 ALA 157 B ARt WELT 2ol 9]
o

];‘li].

off
e
)ll

4~6FA o= NERET} 13~3.7% AL =¢om, g

T 159 AFHAEEL 22~63%= DC 18.6%C
st @A drom NFEohe] foAQl o]zt figich
WELTw9] 2ol #de d= i A 5~65H = Elrol
Hl3le tha wgivh B 8 $olle DO dA 3 371
£ BQl vhH WELT 2]o]ite 4T3 #2382l Aol B
ol ¢sth AHolg&e Wk A HollE WELT-IZelA]
1.70, N&, DC % WELT-I Foll4 &= 1.53~1.59 o]t} 3
I ol DCTo] 092, N
1.830]0t). S8 AL F F Adle Helzte 2
ol& ‘Holx gtovt "k f Fe DCFo] 6254
mL/week, WELT-1 % WELT-II & 364.3~371.1 mL/week
2 8T8 §oAQ AolF HelA] gkt 3w % &
157te] 528 DCTo| 431.96 mL, WELT-1 2 -T[Zo]
182.36~192.84 mLEZ 24]o|Fol|lA wgit) A5 hw] 14 F
Al B)&-& NZ2o] 2.74%, WELT 2]o]0] 2.93 ~2.96%, DCT-

7

A
- HTE

Foprlot RAEFRE

o] 4.01%°]|At}. Bk % Fof dF ke DCrol 357.8
mg/dL, WELT-1 9 -T13°] 136.8~138.6 mg/dL.2 WELT 4
o] N 1214 mg/dLz}e] 014 %1 Apol7t gldict. EH
AL A FFE2HE e NEe 742 938
mg/dL 2 68.7 mg/dLE<1H| Hls] DCE2 €3 AW
A Y AEE 57} 1200 mg/dl Z 101.6 mg/dLE =
A Gehg B JgE Aoz Yelyton), WELT-1 & &
A AR 84 FZe 28 E $57F 242} 100.6 mg/dL
2 60.8 mg/dL, WELT-TI#& 227} 974 mg/dL 2 67.5mg/dL
o #FEo® BAATH A AolE Hox AUskh
(p<0.05). @A FFe|2HEo] g HDL Z&| e &9 v &
¢] HTR-S Nito] 0.63, WELT 2o]0] 0.57~0.672 822
Q&) 7t SR WHp<0.05), DCH2] 0433 F2)ZQl Aol
£ YEATHp<0.05). 7173 3}2]4(Atherogenic index)= N
0] 0.58, WELT 2]o]0] 0.49~0.745 DCT9] 1.328 ¢} &
25 A W S JERIL) ool d3 RS B 55
o] 2lo](5~10%)e FRHE o Te Xfsted &3
7

(p<0.05)8 7108 % sle Ao eyt

ZAtel 2
2 ATE 3EE TEAAANAE AGA LAY S48
199 xgle] Lol ofaf o] Foj Aog ol A=y
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