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Effect of Naringin on Major Biochemical Parameters in Sera of Rats
Fed High Fat and Cholesterol Diet
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Abstract : This study was performed to investigate the changes of the serological lipid-related parameters of the rats
when they were fed with the high fat diets supplemented with or without naringin for five weeks. Twenty-four Sprague-
Dawley male rats (272.2+7.2 ¢ of body weight) were randomly divided into three groups(eight rats per each
group) : control (C) group and two treatment groups. Rats in the C group were fed with the high-fat diet containing
15% lard, 1% cholesterol and 0.5% sodium cholate (w/w) which was modified from the formula of the American
Institute of Nutrition-76 (AIN-76) diet. Rats in treatment groups were fed with above diet supplemented with 0.1%
naringin (N-0.1) or 0.2% naringin (N-0.2) on the weight to weight basis, respectively. The supplementation of naringin
did not induce any significant difference on the final body weight, gain of body weight, the amount of feed intake
and the feed efficiency of rats in between control and treatment groups. In addition the levels of glucose, total protein,
albumin, globulin and albumin/globulin (A/G) ratio in sera of rats showed no significant differences between control
and treatment groups. The levels of total cholesterol (TC) and low density lipoprotein-cholesterol (LDL-C)in sera of
rats in both N-0.1 and N-0.2 groups were significantly lower than in C group (p<0.05). The levels of high density
lipoprotein-cholesterol (HDL-C) were significantly higher in both N-0.1 and N-0.2 groups than in C group (p<0.05).
The values of atherogenic index(Al) were significantly lower in both N-0.1 and N-0.2 groups than in C group (p<0.05).
The levels of triglyceride in sera of rats showed no significant differences between control and treatment groups. The
values of AST and ALT were significantly lower in both N-0.1 and N-0.2 groups than in C group (p<0.05). Therefore
the supplementation of naringin to high fat diet in rats reduced effectively the serum lipid levels such as TC and
LDL-C and AI which were regarded as to cause the cardiovascular diseases, and moreover it elevated the HDL-C
value effectively which was regarded to protect cardiovascular diseases.
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9 245 olF= 71EA sk webA flavonols,
flavones, isoflavones, flavanones, anthocyanidins %! flavanols
59 X F/Z LUoRItH(14,29,40). ©] FollA flavanones
R (citrus)e] FAol o =] =8 naringin,
oo %3tk

naringenin, hesperetin 2 hesperidin 5©|
(20,29,45).

Naringin F83Q! naringenin®ll glucose®} rhamnose
7F Eolde WA EA 58] dW AR EESal e
grapefruits?l] 7173 HWo| F-fElo] UL o] LA &uks
el AR 2 vs]A] 0TH(29,40,46,55).

Naringin 55 naringenin® 1 7]5¢] w9 tjekstd] AY
Al WollA dojupe FaL1gh wkgol Aofshs dbskahe-
(14,41,54)yS B3l SIH2HE(TC) #15H4H8-(4,7,23,47.49),
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(25,53) 2 =474 315 (atherosclerosis)2] <l%(52,57)° 2
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Table 1. Composition of the experimental diets (g/100 g)

Louis, Missouri, USA)ZFE 19JslHor, 14l =9
Aol o] 88 Aol JEE T sucrose(FEAL 24heE
ol FAAL, 7RI R 7TEF YA AEES BT
ICN Biomedicals Inc (Costa Mesa, California, USA)l|A]
T4t ARE-SHATH

48 S ¥ 20|

HAlFol 145.5+4.7¢] AF 875 Sprague-Dawley
(SD) = F7 240215 (F)Ug vl Y AGFE 249)=
FE FYst] 1597 48 Hell ALE(C Feed, JAF)E
AHALSEE £ ol5S FARIE 7+ sukEy Il o
o2 o] 57 A AFo|R ARSIt RS
Aol vhezof st TR L3N Gt
AIN-76(2) 2o] A4S Fa R st FAA= v A
2ol ¢s] AA AlE = lard, cholesterol 2 sodium
cholateE 212} 15%, 1% % 0.5%% X3s=s Atk
iz elst C)ell tigh Mt 27l #o2 o] F §F
£ naringing AA| AR T2 0.1%7F =A F7FsIF©]5)
N-0.1), TF2 3+ Fol|& naringin® A AL 59| 0.2%7}
A "7k el8h N-0.2) 513t Th. Sucrose= T3}
N-0.1 2 N-020 AA A5 T ZH7} 38.5%, 38.4% H
383%% F7kete] Fofsiditt. & Aol ARSE Zt o] 4
o]zA]& Table 13} 7t}

At

FE= 7Y ] ZE7IRV|o|E AlojA]o Yol AL
sem nigdle 2oz defug Zoladitt. =<
AR 2 LxE 2312°C7) FA] sieH, ag 4lo]

C N-0.1 N-0.2
Casein 20 20 20
Starch 15 15 15
Sucrose 38.5 384 383
Lard 15 15 15
Cholesterol 1 1 1
Sodium cholate 0.5 0.5 0.5
Crude fiber 5.0 5.0 5.0
DL-methionine 0.3 0.3 0.3
Choline bitartrate 0.2 0.2 0.2
AIN mineral mix” 3.5 3.5 3.5
AIN vitamin mix" 1 1
Naringin 0 0.1 0.2

C: control, N-0.1: 0.1% nariningin added group, N-0.2: 0.2% naringin added group

*AIN mineral mixture 76(contents in g/kg of mixture): calcium phosphate, dibasic 500, sodium chloride 74, potassium citrate monohydrate
220, potassium sulfate 52, magnesium oxide 24, manganese carbonate(43-48% Mn) 3.5, ferric citrate(16-17% Fe) 6, zinc carbonate(70%
Zn0) 1.6, cupric carbonate(53-55% Cu) 0.3, potassium iodate 0.01, sodium selenite 0.01, chromium potassium sulfate 0.55, sucrose, finely

owdered, 118.

*AIN vitamin mixture 76(contents in g/kg of mixture) : thiamine HCI 0.6, riboflavin 0.6, pyridoxine HCI 0.7, nicotinic acid 3, d-calcium
pantothenate 1.6, folic acid 0.2, d-biotin 0.02, cyanocobalamin(vitamin B,,) 0.001, rentinyl palmitate(vitamin A, 250,000 IU/g) 1.6, dl-alpha
tocopherol acetate(250 1U/g) 20, cholecalciferol(vitamin D5, 400,000 [U/g) 0.25, menaquinone(vitamin K,) 0.05, sucrose(finely powdered)

972.9.
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A9 Xx FE+= glucose oxidase®, THY FE=
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7} #¢] TC, HDL-C, LDL-C, TGS &%= % Al %
Table 49} 7t} TC F=E N-0.27°] 87.5+26.0 mg/dio] L
N-0.15%0] 10344203 mgdiZ =% thze] 1252+16.9
mg/d/ B}t 4 A @A THp<0.05). HDL-CY] %+
N-0.270] 42.948.5 mg/d/©] 2L N-0.1:%2] 40.2+8.0 mg/d/=
R thET0] 30.848.6 mg/dlll B1Ete] F-o4 A E=UTh
(»<0.05). LDL-C2] &% 538k N-0.27%°] 30.2+17.7 mg/d©]
ILON-0.1729] 49.1424.1 mg/diE thZET9] 76.9+ 13.3 mg/
del viEte] 944 IA EUTHp<0.05). TGS &2 N-
0.27%°] 71.8433.7 mg/d°]3 N-0.17- 70.5+ 25.4 mg/d/=
izl 87.7+16.7 mg/diell BIsted SHpA|RE fo2d2 |I9h

Table 2. Cumulative feed intake, body weight gain and feeding efficiency of rats fed the expermental diets for 5 weeks

Body weight (g) Feed intake .
Group — - - Feed efficiency
Initial Final Gain(g/5 wks) (g/5 wks)
Control 208.4+5.4 402.5+25.7 194.1+24.1 638.9+31.5 0.303+0.025
N-0.1 211.0+4.9 404.1£13.8 193.2+10.5 635.5+48.1 0.305+0.013
N-0.2 211.7+10.4 410.1£39.0 198.4+22.4 643.5£37.0 0.308+0.022

Each value represents mean+SD.

Table 3. The values of glucose, total protein, albumin, globulin and A/G ratio in sera of rats fed the experimental diets for 5 weeks

Group Glucose Total protein Albumin Globulin A/G ratio
(mg/dl) (g/d) (g/d]) (g/dl)

Control 158.2+51.4 7.1£0.5 3.8+0.3 3.3+0.4 1.194+0.15

N-0.1 160.7+29.1 7.0+£0.4 3.5+0.2 3.4+0.3 1.03+0.10

N-0.2 164.4+21.4 6.7+0.3 3.740.3 3.1+0.5 1.234+0.28

Each value represents mean+SD.
A/G: albumin/globulin
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Table 4. The concentration of serum lipid levels in sera of rats fed the experimental diets for 5 weeks

Group TC (mg/d/) HDL-C (mg/d/) LDL-C (mg/d/) TG (mg/d/) Al

Control 125.2+16.9 30.8+8.6 76.9+13.3 87.7+£16.7 3.31£1.18
N-0.1 103.4+20.3" 40.2+8.0° 49.1+24.1" 70.5+25.4 1.68+0.83"
N-0.2 87.5+26.0° 42.9+8.5" 30.2+17.7° 71.8+33.7 1.19+1.12°

Each value represents meantSD.
"p<0.05 vs. control
TC: total cholesterol, HDL-C: high density lipoprotein-cholesterol,

LDL-C: low density lipoprotein-cholesterol, TG: triglyceride, Al: atherogenic index

o} Al e thx29 3.3141.1890 Blaled N-027< 1.19+
1120132 N-0.12 1.68+0.830.2 894 A gt
(p<0.05).

E3H AST ¥ ALT M=

% ASTS} ALTS] 7+ Table 59F 72t} AST F&=&
N-0.2:70] 43.348.5[U/°] 3 N-0.17-2 51.6£10.2 [U/= T
29 62.047.1 1U/el Hlste] foAd JA wkoH
(p<0.05), ALT &%= FA] N-0.273 N-0.17+ 25 thzzrol
Hlate] folid Al R TH(p<0.05).
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Table 5. The values of aspartate aminotransaminase (AST) and
alanine aminotransaminase (ALT) in sera of rats fed the
experimental diets for 5 weeks

Group AST (1U/]) ALT (IU/])
Control 62.0+7.1 22.3+5.3

N-0.1 51.6£10.2° 16.5£5.17
N-0.2 43.3+8.5" 13.3£1.9"

Each value represents meantSD.
*p<0.05 vs. control
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