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Effect of the Seaweed Porphyra yezoensis Extract on Triton WR-1339
Induced Hypercholesterolemia in Mouse

Yong-Ki HONG, In-Sick PARK*, Yeongha JUNG**, Sang-Ho SONG*** and Sung-Youl HONG
Department of Biotechnology, **Department of Marine Biology, Pukyong National University, Pusan 608-737, Korea
*Department of Anatomy, College of Oriental Medicine, Dongguk University, Kyongju 780-714, Korea
***Department of Biotechnology, Yosu National University, Yosu 550-749, Korea

An antihypercholesterolemic effect was observed by intraperitoneal injection of the seaweed Porphyra yezoensis
extract. Hypercholesterolemia was induced by intraperitoneal injection of Triton WR-1339 (600 ug/g-body weight)
into a mouse. Maximum level of blood cholesterol was reached at 20 hours after Triton injection. By simultaneous
injection of the P. yezoensis extract (30 ug/g-body weight) with the Triton into each right and left sides of the
peritoneal cavity, levels of total cholesterol and low density lipoprotein were decreased to 37% and 24% compared
to Triton injection only. For histochemical changes, hepatic tissues obtained at 40 hours after injection of the
Triton and the P. yezoensis extract were fixed in fromol-calcium solution. Numbers of lipid drops and cholesterol
particles decreased in the portal space of the hepatic cytoplasm. This indicates that the accumulation of lipid,
including cholesterol, caused by Triton was prevented by the antihypercholesterolemic effect of extract from the

seaweed P. yezoensis.

Key words: antihypercholesterolemia, antihyperlipidemia, Porphyra yezoensis, seaweed extract, Triton WR-1339
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bbins et al., 1989), ol&} 7} A WE AA €9
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sity lipoprotein: LDL) §%¢ 4%2& Karen et al.
(1994) 2 Noriaki et al. (1989) 9] LDL receptor®]
A%, Hornick et al. (1983)2 apolipoprotein (Apo) #
A4, 2811 Raul et al. (1990)2 4Jo|Z FEH trigl-
yeeride?b E2 & chylomicron® ZAY=ATH (very
low-density lipoprotein: VLDL)S 27kl eJ&jA 7]
He ez BudHYth o3 nIHIHELSTL
Emeson and Shen (1993) ¥ Keith (1991)2] 210 9|
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AF JuBYgAHEEST AFHE ZAEIAT
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NzH 7oz R FY2HE FA2ET A7E Abe
and Kaneda (19732)°] 939 gamma-butyrobetaine®]
F 24 EZolgln o, oY AL EL 24
28 & #2ERE YEhA EEA (Abe and Ka-
neda, 1973b). Noda (1993)¢] 93}9+= gamma-butyro-
betaine, porphyran, taurine 5°] ZAEZECY 1%
28R 3F porphyrane] T FEEHolg 3¢
o 28y 3 3+2E8¢ E7 (intraperitoneal cavity) Y
of FAbst Agos 1 #AEHAE Vo EE
| AEAE ofd Aoz AARA o
te] Bo s A8
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stk whebA A zEe) AT cf gkel A
HolAdF dgo] ofd RIFH2HE LA
WR-1339 (Hayashi et al. 1982; Zeniya and Reuben.
1988)E BRFAE A Ao FE2ES FAA EFF
FA3te] 8% 229 28 E (1otal cholesterol; TC). &
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E
s
e



LES IS £

38t (atherosclerogenic index: AI) ¢ #3te
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¥ ZH2HE Y2 Aoz ZF744717] 9
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Table 1. Changes of total cholesterol in mouse injected with Triton WR-1339 and P. yezoensis extract

Time (hr) 0 10 20 30 40 50 60
Saline 542170 552+68 57756 591166 5671107 624163 579172
Triton 614154 29421747 4657 116 466.1 = 31.0 402.3 £ 764 3658 + 62.9 165.8 + 53.8
Triton & extract' - - 2950728 257.3 £ 71.7 190.7 £ 52.1 1427 £ 350 963124
Antihypercholesterolemic value (%) - - 58 49 39 27 36
Triton & extract’ 586135 183.8+683 24341391 2274+ 59.5 150.6+239 1234+ 348 8781163
Antihypercholesterolemic value (%) - 54 46 41 27 20 28

Total cholesterol was expressed as mean value (mg/dl) + SD of at least 10 mice, and the statlstlcal significance was
p<0.01. 600 ug of Triton WR-1339 were injected intraperitoneally per one gram of body weight. '30 ug of P. yezoensis
extract were injected intraperitoneally per one gram of body weight, at 10 hours after Triton injection. *30 pg of P.
yezoensis extract were injected intraperitoneally per one gram of body weight, simultaneously with Triton injection.

Table 2. Levels of blood lipids in mouse injected with Triton WR-1339 and P. yezoensis extract

TC FC TG HDL LDL Al
(mg/d1) (mg/dD) (mg/dD) (mg/dD) (mg/d)) (LDL/HDL)
Saline 51756 199+10 2670+22 150+08 477+71 3.2
Triton 4657+ 11.6 1659+ 252 863.1 £428 715+64 4340%266 6.1
Triton & extract 2434 +39.1° 127.5 + 39.4° 779.0 £ 39.6" 67.0 + 10.1¢ 1414 £279° 2.1
Antihypercholesterolemic value (%) 46 74 86 92 24

Total cholesterol was expressed as mean value (mg/dl) £ SD of at least 10 mice, and the statistical significance was
*p<0.001, *p<0.01. p<0.05, p<01 600 ug of Triton WR-1339 were injected intraperitoneally per one gram of body
weight. 30 pg of P. yezoensis extract were injected intraperitoneally per one gram of body weight, simultaneously
with Triton injection. Abbreviations; TC=total cholesterol, FC=free cholesterol, TG=triglyceride, HDL=high
density lipoprotein, LDL=Ilow density lipoprotein. AI=atherosclerogenic index.
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Fig. 1.
Fig. 2.

Fig. 3.
Fig. 4.

Fig. 5.
Fig. 6.

The structure of liver tissue of mouse 40-hr after intraperitoneal saline injection. Hepatocytes and hepatic

plates appear as normal. C, central vein. H&E stain. X400.

Liver tissue of mouse 40-hr after intraperitoneal Triton WR-1339 injection. Hepatocytes having meshlike

cytoplasm are shown in the hepatic lobule, and the hepatic plates were disappeared in the region of lipid

accumulation. Arrows indicate meshlike cytoplasm. H& E stain. X400.

Liver tissue of mouse 40-hr after intraperitoneal injection of each Triton WR-1339 and P. yezoensis extract

into left and right sides of peritoneal cavity. The hepatic meshlike cytoplasm has disappeared in hepatic lobule.

H&E stain. X400.

Central vein area of the liver 40-hr after intraperitoneal saline injection. The lipid drops in hepatocyte were

dBemonstra;Eed as dark blue colored spot by Sudan black B staining, Arrow indicates lipid drops. Sudan black
stain, X200,

Magnification of fig. 4. The size of lipid drops became smaller than RBCs in sinusoidal capillaries. Sudan

black B stain. X400.

Lipid drops of the liver 40-hr after intraperitoneal Triton injection. Numbers of lipid drops were remarkably

increased in all hepatic area. Arrows indicate lipid drops. Sudan black B stain. X200.
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Magnification of fig. 6. The size of lipid drops are larger than in saline injected group. Sudan black B stain.
X 400,
Lipid drops of the liver 40-hr after intraperitoneal injection of each Triton WR-1339 and P. yezoensis extract
into left and right sides of peritoneal cavity. The lipid drops were conspicuously decreased in all hepatic area
compared to the Triton injected group. Arrows indicate lipid drops. Sudan black B stain. X200.
Magnification of fig. 8. The size of lipid drops was diminished compared to the Triton injected group. Sudan
black B stain. X400.
Cholesterol particles of the liver 40-hr after intraperitoneal saline injection. The cholesterol particles in
hepatocytes were demonstrated as dark green asterisk by perchloric acid-naphthoquinone (PAN) stain, Arrow
indicates a cholesterol particle. X400,
Cholesterol particles of the liver 40-hr after intraperitoneal Triton-1339 injection. Numbers of particles were
remarkably increased in all hepatic areas. Arrows indicate cholesterol particles. PAN stain. X400,
Cholesterol particles of the liver 40-hr after intraperitoneal injection of each Triton-1339 and P. yezoensis
extract into left and right sides of peritoneal cavity. The cholesterol particles were conspicuously decreased
i; all hepatic areas compared to the Triton injected group. Arrows indicate cholesterol particles. PAN stain.
400.
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