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Effect of the Seaweed (Monostroma nitiduhr) Extract on Triton
WR-1339 Induced Hyperlipidemia in Mouse

Yeongha JUNG, Yong-Chul CHO*, In-Sick PARK**, Sang-Hyun AHN*Y,
Jin-Taek KiM**, Yong-Joo KANG and Yong-Ki HONG***
Dept. of Marine Biology, ***Dept. of Biotechnology, Pukyong National University, Pusan 608-737, Korea
*Department of Aquaculture, National Fisheries Reseach and Development Institute, Yosu 550-120, Korea
**Department of Anatomy, College of Oriental Medicine, Dongguk University, Kyongju 780-714, Korea

An antihyperlipidemic effect was observed by intraperitoneal injection of the seaweed Monostroma nitidum
extract. Hyperlipidemia was induced by intraperitoneal injection of Triton WR-1339 (60 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 M. nitidum 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 24% and 14%
compared to Triton injection only. For histochemical changes, hepatic tissues obtained at 40 hours after
injection of the Triton and the M. nitidum extract were fixed in fromol-calcium solution. The meshlike
cytoplasms disappeared and hapatic plates were recovered in mice injected with the M. nitidum extract.
Numbers of lipid drops and cholesterol particles also 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
antihyperlipidemic effect of extract from the seaweed M. nitidum.
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Table 1. Changes of total cholesterol in mouse injected with Triton WR-1339 and M. nitidum extract’

Time (hr) 0 10 20 30 40 50 60
542+70 552+ 68 577 56 591+ 66 5671107 624+ 63 5791 72

Triton® 614 54 3827+ 747 4657+ 116 466.1 £ 31.0 4023+ 764 3658 + 629 165.8 £ 538

Triton® & M. nitidum® 593+ 4.8 106.1+384 2094+ 706 2026+ 751 1689+48.7 1351+ 361 1006+ 22.7

' Expressed as mean value (mg/dl) £ SD of at least 10 mice, and the statistical significance was p<0.001.
2 600 ug of Triton WR-1339 were injected intraperitoneally per one g of body weight.
* 30 pg of M. nitidum were injected intraperitoneally per one g of body weight.

Saline

Table 2. Levels of blood lipids in mouse injected with Triton WR-1339 and M. nitidum extract’

TC (mg/d)  FC(mg/d)  TG(mg/d) HDL (mg/d) LDL (mg/dl) AI (LDL/HDL)
Saline 627+ 66 199+ 10 2670+ 22 15008 477+ 71 32
Triton® 5054 +207° 1659+ 25.1° 8631+428 715164 4340+ 266° 6.1
Triton® & M. nitidum®  169.8 £ 246° 647+ 48 7599%580° 644199 1029 £ 17.2¢ 16
Antihyperlipidemic
value (%) 24.2 307 82.7 87.5 143

' Expressed as mean value (mg/dl) + SD of at least 6 mice, and the statistical significance was *p<0.001, °p<0.01,
p<0.05. * 600 pg of Triton WR-1339 were injected intraperitoneally per one g of body weight. * 30 ug of M. nitr
dum were injected intraperitoneally per one g of body weight. Abbreviations; TC=total cholesterol, FC=free chole-
sterol, TG=triglyceride, HDL=high density lipoprotein, LDL=low density lipoprotein, Al=atherogenic index.
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Liver tissue of mouse 40-hr after |ntraper|to-
neal salire injection. Hepatocytes and hepa-
tic plates appear normal. C, central vein. H &
E stain. X400.

Fig. 1.
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Liver tissue of mouse 40-hr after intraperito-
neal Triton WR-1339 injection. Hepatocytes
having meshlike cytoplasm are shown in the
portal space. Hepatic plates have disappea-
red in the aggregated region of meshlike he-
patocyte. Arrows indicate meshlike cytop-
lasm. H & E stain. X400.

Fig. 2.
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Fig. 3. Liver tissue of mouse 40-hr after mtraperltoneal
injection of each Triton and M. nitidum extract
into left and right sides of peritoneal cavity.
The meshlike cytoplasm has disappeared in
hepatic lobule. H & E stain. X400,
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Fig. 4. Central vein area in liver tissue 40-hr after
intraperitoneal saline injection. The lipid
drops in hepatocytes were demonstrated by
Sudan black B staining and appear as dark
blue colored spot. Arrows indicate lipid
drops. Sudan black B stain. X200.
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Lipid drops in liver tissue 40-hr after intrape-
ritoneal Triton injection. Numbers of lipid
drops were remarkably increased in all hepa-
tic area. Arrows indicate lipid drops. Sudan
black B stain. X200.

Fig. 6.
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Fig. 7. Magnification of fig. 6. The size of lipid
drops are larger than in saline injected
group. Sudan black B stain. X400.

Fig. 5. Magnification of fig. 4. The size of lipid drops
became smaller than RBCs in sinusoidal capil-
laries. Sudan black B stain. X400.
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Fig. 8.

Lipid drops in liver tissue 40-hr after intrape-
ritoneal injection of each Triton and M. niti-
dum extract into left and right sides of peri-
toneal cavity. The lipid drops were conspi-
cuously decreased in all hepatic areas com-
pared with the Triton injected group. Arrows
indicate lipid drops. Sudan black B stain. X
200.

IRy

Magnification of fig. 8. The size of lipid

Fig. 9
drops was diminished compared to the Tri-
ton injected group. Sudan black B stain. X
400.
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AeqgF THoh B2 £ EHAHE] YEFH Fo
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Cholesterol particles in liver tissue 40-hr
after intraperitoneal saline injection. The
cholesterol particles in hepatocytes were
demonstrated as dark green asterisk by the
PAN method. Arrow indicates a cholesterol
particle. X400.
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Cholesterol particles in liver tissue 40-hr after
intraperitoneal Triton injection. Numbers of
particles were remarkably increased in all
hepatic areas. Arrow indicates a cholesterol
particle. PAN stain. X400.
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Fig. 12 Cholesterol partlcles in lwer tissue 40-hr af-
ter intraperitoneal injection of each Triton
and M. nitidum extract into left and right si-
des of peritoneal cavity. The cholesterol pa-
tticles were conspicuously decreased in all
hepatic areas compared with the Triton in-
jected group. Arrow indicates a cholesterol
particle. PAN stain. X400,
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