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Abstract

This study was conducted to examine the effects of Opuntia ficus-indica complex (OF) on the lipid metabolism, bile
acid in feces, alanine aminotransferase (ALT) activity, aspatate aminotransferase (AST) activity, composition of urine and
expression of cholesterol related mRNA in streptozotocin (STZ)-induced diabetic rats. Thirty two male Sprague-Dawley rats
were randomly divided into non-diabetic control (NC), diabetic control (DC), diabetic OF of 2% (OF-2) and diabetic OF
of 5% (OF-5), then each group was fed for 3 weeks. Plasma total cholesterol, non-esterified fatty acids (NEFA), total
cholesterol, low density lipoprotein (LDL), very low density lipoprotein (VLDL) were decreased significantly (p<0.05) in
OF-5 group compared to DC, but high density lipoprotein (HDL) was not changed. AST and ALT were also reduced and
bile acid excretion was improved. Composition of urine in OF-5 was almost same in NC. The expression of cholesterol
7 @ -hydroxylase (CYP7A1), 3-hydroxy-3-methylglutaryl-coenzyme A reductase (HMG-CoA-R), Low density lipoprotein receptor
(LDL-R) mRNA indicated that feeding OF have the effects of cholesterol decreation in plasma by synthesis of bile acid
from cholesterol. These results provide experimental evidence about improved lipid metabolism of the OF feeding in the
STZ-induced diabetic rats.
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Fig. 1. Comparison of plasma triglyceride (A) and
NEFA (B) by supplementation of OF in rats for 3 weeks.
Values are meantS.E., n=8, NEFA (non-esterified fatty acids),
NC: non-diabetic control, DC: diabetic control, OF-2: diabetic
Opuntia complex C - 2%, OF-5: diabetic Opuntia complex
C - 5%, Values with different letters are significantly different
by Duncan's multiple range test (»p<0.05)

Table 1. Effect of OF on diet intake, body weight and blood glucose in rats fed experimental diet for 3 weeks

Body weight (g)

Blood glucose (mg/dY)

Groups Diet intake (g) — - — -
Initial Final Initial Final
NC? 483.23+17.87") 253.71+4.25" 304.14+6.40" 103.00+ 2.65"%) 99.67+ 6.6
DC 750.47423.53 242.13+4.41° 205.7549.34° 449.78+28.24° 492.13£15.27°
OF-2 807.51+£30.67* 244.67+4 44° 254.89+3.64° 445.56+24.83" 258.78+24.3°
OF-5 773.27+20.32° 243.1345.69° 261.50+6.01° 456.78+26.34° 170.71426.61°

D Values are meantS.E., n=8

? NC: non-diabetic control, DC: diabetic control, OF-2: diabetic Opuntia complex C - 2%, OF-5: diabetic Opuntia complex C - 5%
3 Values with different superscripts within same columns are significantly different by Duncan's multiple range test (p<0.05)
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9 HDL-ZY 2 HE9] =2} Al(atherogenic index)2] H3=
Table 20| YEtHGlch DCH9] & S AHE 3=k 12940+

Table 2. Effect of OF on plasma total cholesterol, HDL-
cholesterol and Al in rats fed experimental diet for 3 weeks

Items Groups Weeks
2 3

NC? 6437+ 261" 6774+ 9.45°  67.00£5.57°
Total-C? DC  113.35£17.20°  128.39+13.82° 129.40+6.40°
(mg/dl) OF-2 103.11+ 3.97°  101.29+14.95" 102.80+5.43
OF-5 89.82+ 3.97°  84.01% 5.86™ 80.17+4.62™
NCY 3742+ 201" 4155+ 532°  41.40+3.61°
HDI? DC 4110+ 7.95* 4526+ 341°  51.36+3.94°
(mgdl) OF-2 4671+ 597° 5507+ 533*  51.64+647"
OF-5 59.87+ 523"  51.75t 6.06" 52.27+4.74°
NCY 073+ 008" 0.63+ 0.05°  0.62+0.06°
AP DC 220+ 0.34° 1.99+ 023*  1.55+0.12°
OF-2 133+ 015 1.07+ 0.16°  1.15+0.16"
OF-5  0.82+ 0.10° 0.60+ 0.11°  0.56+0.07°

Y Values are meantS.E., n=8

2 Total-C(total cholesterol), HDL(high density lipoprotein),
Al(atherogenic index) = {(Total-C) —(HDL-C)} / (HDL-C)

9 NC: non-diabetic control, DC: diabetic control,
OF-2: diabetic Opuntia complex C - 2%,
OF-5: diabetic Opuntia complex C - 5%

? Values with different superscripts within same columns are
significantly different by Duncan's multiple range test(p<0.05)

A

o]- ?l‘%’}—]%og °ok ﬁ—}j’j X]

6.40 mgd0E NC2] 67.00+5.57 mg/dee]] B)8te] §-2]2(p<0.05)
o2 Frlslgen, ol 7|9 b Huot {ARE Bk
HATHKim SJ 2004). OF-2 o] Alofl= Getfo] H|st
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ARl HAAE HYo2A BT & ZH2HE s 2
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JA 2013).
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(15.00+1.61 mg/df)o]] B]3te] DCE(57.4043.61 mg/d)ol| 4] -9
Aoz 271319 01}, OF-2:4(33.80+2.01 mg/df)L DCZ] H]
3k 70%9] 8-l FQ HAE B Y, OF-57(16.00£1.51 mg/
d)2 DCEoll ]t 258%9] /212 Ql A5 Hof NCL}
H| &3 $22717] Yol A tHp<0.05). Steinberg 5(1989)] &
Tofl o5t oA Uit G EE, 1Y AEHE
Y352 LDL o] F7He wjiZolt} EZF Urano 5(1991)¢]
Aol ostH FWAEIFY A 7o R Fiergolu 1
ZH2HEEF A9 F$- LDLo| 4ts}Eo] FHER o
Ol WHA|ZE &4A17]13L, of7]of] Eaw Fo] 9A 9F
3k5o] fETh

H Ao A VLDL &eFe NCZ(10.17+0.76 mg/df)o] B3}
o] DC(19.93£1.22 mg/df)ol A §2&(p<0.05)Q] 712 B
Ao}, OF-274(17.36+0.87 mg/df)& DCo| H|ske] ¥t
Z+AE Bo|z] okgkth 13U OF-5w(11.90+£0.83)2 DC|
H5to] 67%2] 22 (p<0.05)2] HAE Ho] NCEI} vt
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Table 3. Effect of OF on plasma LDL-cholesterol and
VLDL-cholesterol in rats fed experimental diet for 3 weeks

Items Groups Weeks
1 2 3
NC? 5.13+1.719% 14544121 15.00+1.61°
LpL? DC 53731324  62.26£3.84°  57.40+3.61°
(ng/d®) OF2  39.55+2.12°  35.68+1.62°  33.80+2.01
OF-5  25.66+137°  1697+1.94°  16.00+1.51°
NCY 13.07£1.277  11.65£0.96°  10.17+0.76°
vLDL? DC 19.11£1.07°  20.07+0.83*  19.93+1.22°
(ng/d®) OF2  16.85£1.06°  17.18£1.40°  17.36+0.87°
OF-5  14.48+0.78"  12.69+1.03°  11.90+0.83

Y Values are meantS.E., n=8
2 LDI(low density lipoprotein) and VLDL(very low density lipoprotein)
% NC: non-diabetic control, DC: diabetic control,
OF-2: diabetic Opuntia complex C - 2%
OF-5: diabetic Opuntia complex C - 5%
9 Values with different superscripts within same columns are
significantly different by Duncan's multiple range test(p<0.05)

A 2 Aol A OFS] Fofs Y2 U7 A& HjAke]
oldE Atk T Ed4HES Sk LDLY} VLDLY| &
7He @etA7AL, SHASARY AIE oA (0052
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9% 4 Q& Aoz gk

A = AST, ALT &lzt
ZFo]
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FHTORN o AXWo] NZEAH 248 oA A
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ASTE NCI£(249 TU/ £)o] u]8ke] DCZ(383 TU/ L) A &
o)HQ) F7H8 B, ALTE NCZH8 1U/ 0)ef) Hlske} DC
Z(181 10/ )4 §9129 F74S HATHp<0.05). o] 7]
Zof HuE T2 ATSAN TEH vie} 2 Agolgick
(Ju JB 2003).

AST®| 24 AT}, OF27- DCZol Hl3te] §24el 7
2 Holx] YOk, OF-52-L DOl Hlshe] 429%0] 5217
(p<0.05)Q] ZAE Kol NCZH H]53 $E0] =2shark
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Fig. 2. Comparison of plasma AST (A) and ALT (B) by
supplementation of OF in rats for 3 weeks. Values are
mean+S.E., n=8, AST(aspatate aminotransferase), ALT
(alanine aminotransferase), NC: non-diabetic control, DC:
diabetic control, OF-2: diabetic Opuntia complex C - 2%,
OF-5: diabetic Opuntia complex C - 5%, Values with different
letters are significantly different by Duncan's multiple range
test(p<0.05)
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Fig. 3. Effect of OF on fecal bile acid excretion in rats
fed experimental diet for 3 weeks. Values are mean+S.E.,
n=8, NC: non-diabetic control, DC: diabetic control, OF-2:
2%, OF-5: diabetic Opuntia
complex C - 5%, Values with different letters are significantly

diabetic Opuntia complex C -

different by Duncan's multiple range test(p<0.05)
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Fig. 4. Effect of the OF on HMG-CoA reductase (A),
LDL-receptor (B) and CYP7A1 (C) mRNA expression.
Values are meantS.E., n=8, GAPDH(glyceraldehyde-3-phos-
phate dehydrogenase), HMG-CoA-R(3-hydroxy-3-methylglutaryl-
coenzyme A reductase), LDL-R (Low density lipoprotein receptor),
CYP7A1(7 @ -hydroxylase), NC, non-diabetic control; DC,
diabetic control; OF-2, diabetic Opuntia complex C - 2%;
OF-5, diabetic Opuntia complex C - 5%, Values with different
letters are significantly different by Duncan's multiple range
test(p<0.05)
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