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Fig. 1. Contents of naringin or hesperidin in citrus peel.
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Table 1. Effects of citrus bioflavonoids on plasma and liver lipids, fecal sterol, and liver enzyme activities in rats with
1.0% cholesterol diet

. . 0.05% o o Cit 1

. Group (- trol 0.1% O1%  pperidint 005 . L% 0.1% s poe

Lipids conc: Hesperidin Naringin % Naringin Hesperetin ~ Naringenin extract
1478 1316 100.8 934 1251 1209 942
Total~C(mg/dD) £348%  +£og7® +16.1% +12.19 +156° +95 9 +93°
HDL-C(mg/dl) 2.2 18.7 24.0 276 957 234 235
HDL-C 157 15 239 299 20 20.8 %2
Total-C +53° +49° +76% g +56% +91%® +75%
. 9.2 907 867 9209 1146 103.4 1085
me +18.9" £205% 146" +120% 188 +18.9%¢ +159"
6.3 6.7 36 26 43 46 31
Athero. Index +3.4% +36° +14° E1C £1.0% +g b 12
HMG-CoA reductase
activities 2487.2 18967 1879.8 1783.4 2005.0 17157 1565.1
(pmole/min/ +210.5° +213.4" +936.9% +982.6° +242.0° +12354 +106.6°
mg protein)

ACAT activities 806.2 651.2 6435 6158 616.4 663.4 548.0
(pmoles/min/ +105.2° +86.0° +80.7° +80.1° +605° +65.3° £65.4°
mg protein)

Total fecal sterol 521 87* 254.27° 204,66 208.06° 17874" 242.75" 211.08°

(mg/day)
Cholestero] 454.12 207.38 165.15 170.3 144.27 200.25 182.93
olestero 479 +995 +934° 77 +126" +936° +922.4°
6.95 579 441 4.36 3.37 47 49
Coprostanol +12° 06 +05% +06" 02 +050 +0.47
60.8 411 35.1 334 311 378 232
Coprostanone +63° +48 a7 +355 g +48° +51°

“Mean+SE (n=10).

Means in the same raw not sharing a common superscript are significantly different (p<0.05).

YA citrus peel extract supplement (16.7 g/100 g diet) prepared with ethanol. The amount of citrus peel extract mixed with
the diet was based on an equivalent of the total flavonoids in the hesperidin and naringin diet. One hundred g of the citrus
peel concentrate containing 39.1 g H:0, 2.7 g crude protein, 1.8 g crude fat, 1.0 g crude ash, 20 g fructose, 165 g glucose,
8.6 g sucrose, 0.6 g hesperidin, 0.03 g naringin, and 9.67 g other sugars.
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Fig. 2. Microscopic morphometry of foam celi infiltration in
intima of rabbit aorta that were untreated (A, B) or treated
(C,D) or lovastatin (E,F).

A: No treatment (X 20). B: No treatment (X 100). C: 500 mg/kg/d
naringin (X 20). D: 500 mg/kg/d naringin (X 100). E: 1 mg/kg/d
lovastatin (X 20). F: 1 mg/kg/d lovastatin (X 100). »: Internal elastic

s 91t} 2 A4 & HHF E7) 5232 o A, lamina. M: Media. FO: Foam cell.
Table 2. Effects of naringin and lovastatin on serum lipid profile, GOT, GPT and fatty streak in rabbits with 1.0% cholesterol
diet
. Fatty streak
Groups TC(mg/dl) TG{mg/dD) HDL(mg/dl) GOT(IU/L) GPT(IU/L) area (%)
(3]
Contro! (n=4) 1419+ 472" 35130 34£11 16171 96 46" 80+8°
Naringin (n=6) 4 s 4 + pes P
(100 mg/mg/d) 13551468 D15 271*6 10649 87+ 27 25725
Naringin (n=6) . 4 i 4 P P
(500 mg/mg/d) 1798 =84 73714 3Hx18 198+ 153 2L 37 20+13
Lovastatin (n°6) 14274218 11060 36+15 143+53 204+ 48" %26
(1 mg/kg/d)
YMean = SE.

a versus b : p<0.01 by Mann-Whitney U test, ¢ versus d: p<0.05 by Mann-Whitney U test.
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Fig. 3. Liver section of 1% cholesterol-fed rabbits that were
untreated (A, B) or treated (C,D) or lovastatin (E,F).

A: No treratment (X100). B: No treatment (X400). Hepatocytes
are filled with lipids. Normal cord-like array of hepatocytes are
destroyed. Some hepatocytes show foamy degeneration ([>). C:
500 mg/kg/d naringin (X100). D: 500 mg/kg/d naringin (X400).
Normal architecture of liver are well preserved. Lipid-laden hepa-
tocytes are not pound. Hepatocytes look normal (). E: 1 mg/
kg/d lovastatin (X100). F: 1 mg/kg/d lovastatin (X400). Normal
cord-like array of hepatocytes are partly destroyed. Some hepato—
cytes look normal (P) and some hepatocytes are filled lipids. Some
hepatocytes are swellon due to lipid deposition (3>). Data from Choe,
S.C. et al., Kor. Circ. J., 28, 1873 (1998)
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