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Hypocholesterolemic effect of
tangerine pulp, sea tangle or
prickly pear cactus on lipid level,
intestinal cholesterol absorption,
platelet aggregation and liver
tissue in hypercholesterolemic rats
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Department of Food & Nutrition, Cheju National
University, Cheju 690-756, Korea

ABSTRACT

This study was done to investigate the
hypocholesterolemic effect of low dietary fiber in a
high cholesterol diet in aspect of cholesterol
absorption and excretion using Sprague Dawley
rats. After feeding diets containing 0.5% cholesterol
and 5% tangerine pulp, sea tangle or prickly pear
cactus for four weeks, we measured the levels of
plasma and liver cholesterol and triglyceride, fecal
neutral sterols for cholesterol excretion and fecal
radiocactivity  after  feeding "“C-cholesterol  for
cholesterol absorption. We also examined platelet
aggregation and histological change in liver tissues
in associaion of hypercholesterolemia.

The liver to bodv weight ratio was significantly

(p<0.01) lower in rats fed prickly pear cactus than
in other groups. The levels of plasma total
cholesterol, LDL-cholesterol and triglyceride were
decreased significantly (p<0.01) in the pricklv pear
cactus group compared to the control, while there
was no difference in the liver levels of total
cholesterol and triglyceride among groups. Fecal
cholesterol  were

corprostanol and

{(p<0.01)

significantly
higher in groups of control and prickly
pear cactus compared to the other two groups.
Radioisotope excretion after ingestion of He-
cholesterol was higher in the control group than in
tangerine pulp or sea tangle, with the highest
excretion in prickly pear cactus among groups.
Radioisotope excretion was the most during the 2nd
and 3rd days in all groups. Hematocrit and platelet
aggregation were decreased in all fiber groups
compared to the control, but not statistically

different. Microscopic examination showed that
cholesterol diet caused a fat accumulation in the
hver and pnckly pear cactus decreased the fat
accumulation. Result indicates that prickly pear
cactus has hypocholesterolemic effect by decreasing
absorption and increasing excretion of cholesterol,
thereby protective effect on fatty liver. Control
group fed diet containing high cholesterol and low

fiber seems to have a self control system in

cholesterol absorption and excretion preventing
hypercholesterolemia.
KEY WORDS: dietary fiber, “C-cholesterol

absorption, fecal neutral sterols, platelet aggregation.

A &

A, o4 AR LW vy gBFt
Aol ol A H EE Yty EZueM 1 F
240l ARHAWA Agd A7 AT Yo A
ol MRIYE T oA, T TH F, 48N H4EF
A %3 94aE Fuz EAS dvd F4 AR
Bt AEg s AL 9lo] wiulu iR



2, e,

} AOI

o ol £go] Hn, Aol £HAA Hgow
uleks el Amel EFHolth Aoy HAAe
284 584 Fuo, olge T A¥

§ch

v Gzl 798
o oA

g atH Ao uepa <z
geHe  adzh 23 Pectin,
soluble gum, A -glucan, alginate $3 #2 F£&40)
HA Hyol e oA HdREL Ed2HES

FatAY AEgste Aol dolM old EHout o
g AFe 8% T E, 53 LDL-ZdH &

128 AaA7E Roz ¥IHD e wwt?

2

il

o)

¥3 3= wheat bran 5
7 2o BEA Aol Hio div FES oled
ArolM ¥F ZelsH & oud JFE WA
2 AR 28y 45ate a%E 2R oy
g Aol MaAe ¥F Zd2"HE A3 ade 4
d ool FAdH nIZH2HE ¥F FA4A FS
7d da2a P a4y S8 A Lof FalxH)
£ #7b 48uY Argw "é-‘r’r’;‘lgl Zo wet 1 &
o) A7)t 27 a4 Hdede] g% 29
28 g A3ta el dig A L7 HLS Ao
ZeladEolv GEA FFAMA g Zolch 1
#lu}, Fernandez & A#@olA &4 citrus pectin'©]
U &ubeb Mol doje] MY pectin'ol AoIA
ZA2dE A g ZAd2HSZ F5 2EN
o] widaE FZos Aoz ey gtk Abraham
5P =8 $£84 dad2 749 psylium B,
Abgtol QloiMe]l ¥EF ZUAHE A3 e 4%
29 Fu FEAe w43 BHo AU HF
e Aad 7AHL Holx 371A] o4 B M#
A Fduz F84T B840 A sz AA
B odd Hded defo At 2 FE AFRE 2
A BE Aot

Mool F&£A4 M{EAZAM oat bran, guar Y
locust bean gum, psylium & ZHozu 2 Fd
HotgtogA Aol Hfude aNE 3
Uk S FHox

!
4 ggel Muy powd 44 78 & Ut 4%

cellulose®t hemicellulose s

0 A) o]

d)

499 23§48 S99 TPt 12A24S U3 BA W 1253 T SAHE $5 980 374 § 0 AU oAE 98 45

HZ AFoz jiwso ojfsn ot HrHT
e E71 FE disiq Iy A ubsed 4

YAY =84 59 thicknerZ ol& 7t5Aol 2S5
2 Ao a2y olEo] e &uboluyh Ak A
ToZ2 A& stojuh AZE sAA FowAM FEI
AREE T3 F e ol R 7 E#FE 3-5%
AFoz FL FHFE ol B dFoA thrn}
#E Pd 32 &utg MAdAe] 2718 AF AAR
o] & 7t5 g BIFUFT 1 FalzdE Holo HAAE

2
_0,1'4
bl
B
[
1=
o
ks
-
>
&
o
1o
oot
+
e
£
wr
o
e
2

A zA stz st 05%e Fd

I AE 71 AHolol &npe HAAH thAot
48 5% #7138t Sprague Dawley F ol Al
Ae W A 7t FaxuEn FAHAALY
Ya@ $3H xHe Wz 2 YCc-2HzH
o] &3ta] o3t AFHo] o] FHZHES
Fo} el wA e FEgFE ZABIY

rr

S ﬂ?‘-
b
)
ke
tlo
o
i R do rE
2 )

tlo EN
gor o

AdAs L 2

1) 4

0%

1o

Sgo| Ao|, AFR X AR

M%F 53% Sprague Dawley £# 40vialE Az
T, Agd, gAlnh, Eutd MJAAEE BT 4487
o 2z 10012l¥ YE F, 05% cholesterol® 0.2%
cholate® #T#3tn FHFH 71€ 4] (hyperchole-
sterolemic diet)& UWZF o2, of7]d HEdA
5% W% 7Z¥ 727 A(tangerine pulp), thAlwh

(sea tangle), &up=bAiglak %ﬂ(pricly

gy

pear cactus) ]

B2ug o] 5T (Table 1). HE2 ZH7] stainless
steel cage o ¥o 1221729 12417 4EF717F =
HelE wolA] Holgl B2 aH=2o] FFHAG. A}

o
G7I1zbEt F 234 Aol dHE AFWE 71E38
3 e 33 F7] FolAM A F 20T B
Ak 457dW FHEE 1247 FHF¥ F cardiac
punctureo] o&) A F & AF heparin M@
A8 (whole blood)zt 83 722X 8& 3 heparin
o] Mealxlz ¥& NS wE fHEH e uiE

Hgole] AZFolz AU BAL AA%S FAS



46 R

Table 1. Composition of experimental diets (%)

ol
oxl
A

Ingredient Preliminary Control Tangerine pulp  Sea tangle Prickly pear cactus
C - A
asem 200 20.0 20,0 195 195
L-methionine
Lard 03 0.3 0.3 0.3 0.3
ar . 9.0 9.0 9.0 9.0 9.0
Sovbean Oil
Chol; hlorid 1.0 1.0 1.0 1.0 1.0
. one crronde 0.2 0.2 02 0.2 02
itami e
\11' a‘:: s 10 10 10 10 1.0
Mineral mix
Sucrose 35 35 35 35 35
Com starch 20.0 20.0 20.0 20.0 20.0
-
are 150 443 39.3 39.8 39.8
Cholesterol _ _ _
. e - 0.5 05 0.5 05
Cholic acid
. d - 0.2 0.2 0.2 0.2
Tangerine pulpl _ _ 50 _ i
Sea tangle® '
ea tangle B B i 50 )

Prickly
d
cactus

pear

- - 5.0

* Teklad, Harlan Madison WI. USA
® mineral mixture based on AIN 76A
" =~igma chemical Co., USA

" Tangerine pulp. Sea tangle, priclkly pear cactus powdered after freeze dry containing 6.3%, 10.6% and 12.4% crude
protein respectively. Casein was adjusted based on crude protein contents.
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&N 200mE EEF7] Az 108 Hell oo o
AHNAHG

2 gaE 2Y

H2A$3H L& whole blood platelet aggregationd
43l impedance W o2 HAwel Ao e}
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g2 oven temperaturex 240C %2, injector <
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& F FEgEvFog AFEHIYY.

Za260% FFES FAHEA7 MM 02ucid
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Table 2. Weight gain and liver/body weight ratio in rats fed none cholesterol basal diets and cholesterol

added experimental diets

Preliminary (No cholestrol}’

Main Experiment (Cholesterol)

1 2 Control Tangerine pulp Sea tangle Prickly pear cactus
Inital B.W(g) 203.9*6.4 1555+20.4 100.4%85 100.2%65 100.1£6.9 1003174
Final BW(g) 3748%238 3559+18.4 32611243 341.6%279 345.0£296 321.2+150
ADG(g/d)" 6.1x0.7 6.7£0.7 81%06 86+09 88*09 7905
LW/BW (%)  28+02 30%03 51+04°" 51204 53+0.6° 42+03°

PADG : Average daily feed intake
YL.W/BW : Liver and final body weight ratio.

Values are means £SD of 10 rats.

1 :Two preliminary reference data excluded for statistical analysis

Values in the same row not sharing the same superscript differ (p<0.001).
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Table 3. Effects of dietary cholesterol and fiber source on plasma and liver cholesterol and triglyceride

Preliminary Main Experiment (Cholesterol)
(No cholesterol) Control Tangerine pulp  Sea tangle Prickly pear cactus

Plasma®

Total-cholesterol”™ 176.63+17.31 242.92+33.29" 35249+36.90° 240.77*44.86 167.70+18.37°

HDL-cholesterol”  4365+12.19 1247230 1239=161"  14.18+200° 11.76 £1.29°

LDL-cholesterol™ 133.0£16.84 21578 +3207° 32514=3697" 211.17 = 44.42° 144.80+17.92°

Triglyceride™ 61.92+13.43 7337877 74801268  77.12%11.60° 5574+ 7.29
Liver®

Total-cholesterol 927+3.34 54.18+5.77 5898+9.79 54.32+.6.86 53.80£4.80

Trglyceride 21.46 =792 64.34+10.55 54.66£6.54 64611122 60.31=9.19

a) Plasma levels in mg/100m¢, b) Liver levels in mg/g
Values are means * SD of 10 rats.

LDL-cholesterol calculated from an equation; LDL-cholesterol = T-cholesterol - (HDL-cholesterol + TG/5)
Preliminary reference data excluded for statistical analysis.

" Values in the same row not sharing the same superscript differ (p<0.01).

“ Values in the same row not sharing the same superscript differ (p<0.05).
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Figure 1. Daily excretion of radioactivity following HC-cholesterol feeding (% of intake)

Table 4. Percentage of total excretion of ““C-isotope after ingestion of 02#Ci "“C-cholesterol and

concentration of fecal neutral sterols.

Control Tangerine pulp Sea tangle Prickly pear cactus
“C-isotope Excretion "' 858262 588154 6.88+1.28 16.95+3.41
Neutral sterol excretion °
Coprostanol 4.00+0.52 097027 1.10=0.77° 1.89+£0.44°
Cholesterol 66.90 £ 4.89° 32.12%2.43 34.32373° 66.0716.95"
Daily fecal weight 0.47%0.05 1.11£0.15 1.49=0.20 1.18£0.07

*" Percent of total ““C-isotope excreted for 6 davs after ingestion of 0.2 #Ci *'C-cholesterol Values are means=SD of 5 rats.
* Fecal neutral sterols in pmolg dry mass.

Average daily fecal weight after air dry, expressed in gram.

Values are means=SD of 10 rats.

Values in the same row not sharing the same superscript differ (p<0.01).

% pumol/g umol/g

25 p e 6 M. : e M

14C-isatope Coprostanol Cholesterol

. Control . Tangerine pulp D Sea tangle

. . W . . .
Figure 2 Comparison of “C-isotope excretion and fecal neutral excretion

Prickly pear cactus
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