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ABSTRACT -Naringin, major citrus flavonoids, has been identified to exert antioxidative, antidiabetic, and lipid
lowering effects. In this study, we examined the effect of 0.2 g/kg, 0.5 g/kg naringin supplementation for 3 times/week
for 5 weeks on lipid metabolism and antithrombotic capacity in rat. Eighteen five week-old Sprague Dawley(SD)
female rats, which had initial body weights of 246 % 9g, were randomly divided into three groups: Control (non nar-
ingin group); Low (0.2 g/kg naringin-supplemented group); High (0.5 g/kg naringin-supplemented group). Three
groups of rats were supplemented with three experimental diets for 5 weeks and we investigated antithrombotic
capacity before sacrifice. Naringin did not significantly alter the body weight gain, relative organ weight. However,
the level of serum triglyceride, serum free fatty acid, serum total lipid and serum glucose levels were significantly
lowered compared to those of control. The high group (0.5 g/kg naringin-supplemented group) was showed signifi-
cantly increased bleeding time compared to control group. These results suggest that naringin supplemental diets
reduces the level of hypertension, glycosuria and fatness on the female SD rats, when orally administered below the

dosage 0.5 g/kg for 5 weeks.

Key words: naringin, antithrombotic capacity, grapefruit, flavonoid, lipid metabolism

32 FYlA = B4 g A7
7} gt EA A 4 %1+ bioflavonoidell
g d+7t %‘5‘35] 28053 9t} Flavonoidse #Y, ©F
A, A7 of 2, 71, 44, 2, AY, E=F F
o g '7‘35101 AEAL % ﬂ%éli AAA o
40005 e ALE 43A AUtH2 AEY 24 B
Hoj| EAsl= AL %}E'%X] flavonoids= diphenylpropane(C6-
C3-C6)2 718 2= dh= EZ2M rhamnose, glucose,
rutinose 59 FRF9 AE3t 83 (glycosides)E S|
AU e AFolA f-EldEl(aglycone)Z EA St
Flavonoids= B34 T g He 584 a5
FEEH Ak JE] FHe 724 5l w2t antoxanthin,

=M A28

_1'
o _‘% oﬂ \:ﬂ-tﬂ-

=3
AT

*Correspondence to: Ji-Youn Jung. Department of Companion and
Laboratory Animal Science, Kongju National University, Yesan
Chungnam, 340-702, Korea

Tel: 82-41-330-1526, Fax: 82-41-330-1529

E-mail: wangza@Kongju.ackr

297

antocyanin, tannin® 2 FFFHr AWHHOZ flavonoidse
antoxanthin®ZE. flavones, flavonols, falvanones, flavanonols,
isoflavonoids®] 5£FZ oA,

Emblica officinalis $ Mangifera indicaZle 2] EolA F
%3 flavonoide R=2] 7HA HMG CoA reductase <
FEE wola AN AAFAE AHHOE YEoR
A oA AEF aRAH e dERn.

2184 flavonoid®] tFF3t & tigh A7t 3=
WA, $vete] A4S af FAFA AEH /7 A
W2 flavonoids &3 ZAMA 3} naringin®] 2 flavonoid
Z 2 YA Flavanones?l| 43+ naringine 3t
s, 3 9§95, FLH 27, g4, AN, 3
o, duEek, ol 59 TS 8% Ueplle A
22 RIHAJLPY, o] o= naringin® C57BL/KsJdb/
db mice ©lA ] A FARAIY FAHAALY] FA&E 7
2ANE 5 At 9EgS vA EF AFA s ES
7t e AR E-J—E]ﬁi‘:]'m.



298 Ji-Youn Jung et al.

85 59 AMgHE 38 gAY FAEo] &
lom oixtdelAe] 7154 E2 o]&ol
ARAL Y= FAE E o, dAAd 53
Wol| 53 A& o83t IAYF NAAE &
7H%}—o‘ “H—°r‘ T8 Aoz AEH ol AH]|
¥ IAEF A EFE dy 282
Ao 7]‘415“:]'4)
naringin® that in vivo 79 AF= FE F
]*‘15} AF7F i F-o)™, naringin®] A4 A
Aol fle ARolth oo £ AFoM e
051 7} Fo] &9 Ao wat oA At
Al

;O
R )

A g vk AzEEkal AR A 2ol
Alstaat stsict. o]ol wet naringin®l F
SD rat S|4 A& tjApe} EH st}
FE golry] AsiA AFUAL 2
3 AP SHC A A

P} 5339 P
A Al BAE o
RERERREEE

M2 U Py

ety

AT 477 (24619 g)d Sprague-Dawley &7 HZ= 18
nig & LJ—]%‘(randomlzed block design)ol] 2J3] &z
(Control), Naringin #]-& & (Low), Naringin & &
(High)o.2 F&3tal, 2t #9= evte]d 7331t

ZAEFoA F2 ¥ Naringin(Sigma Co. Ltd)2 D.W-
(distilled water)oll 8-31A1A 0.2 g/kg(AE-B), 0.5 ghkg(3L
|F)e 8Fe= 474 2m¥ 557 ¢35 SD ratoﬂ 73
TEASGA, &0 hxZedM e DWRE F 33, F
7+ FYsA FAsinh

HAEFES ?} ZF T ACIARE o] AR st e,
A& AT ARAEE BT A
B9 e Z}Triol AHE 7 UAEF 3L, A4
SEE 231£2°C, FEE 40~60 %= FASIHoH, 219
& 127N7ke] et 1A ARt

Aol g AFL LT 3H AT A7) &4
Stk Aol dHAM o= EAY AF WekE 7l
At AT S 2A7 Aol AAANAT F ARSI 5
Qb AFFIHFE 22 717 HHE AR HAFCE
o] Alo] g &(food efficiency ratio, FER)S Al4FaI T},

N
o
2
iin)
i
rﬂ

ot} il 24

Ad7|7v0] F8E AHFEL 1247 AT H diethyl
cther® PFHAIA 7053 F FA1E AMEsld Bol&d
A BAE AFReH AN HALS A
83 22 F(polyethylene tube)S AME-3FTE AFH 3 P
2 tubedl Fol A F 408 oo F4lE]7|(UNION
32R, Hanil Co., Korea)Z, 3000 rpm, 26 °CellA 1587 &

o

25 ANE & E2E "HL deep freezer(-70 °C)
#3led Clinalyzer(JCA-VX1000)E ©]-4-3ts &3}

=2 o>

Atk

gAS AFHE T FA] 7+ Ho] YA PBS(phosphate
buffered saline)ol] 32 W 7 FHe o|E2F L& *1]74 s
e QAR E718 AAT & FAE FFIUL, S
-70°Ce] Basiith 7 2F 9 dRES # ﬂ?ﬂ”]%‘ i
242 93] 10 % formaldehyde £ 2
ety R4S Alsgetith

7434 w72 33 PBSY) o *ﬂi—ﬁ} ‘:]% "q
718 AAsY FAE /T F

ol X,
i
i

=
%35/\] {+& Hornstra el 9lstd 28 £ 5mm F&&

A HAAHOZHE 5em He 3X7HA] 37.5°CE2
FA = A2l E5(0.9 % sodium chloride)?l] H1o] A&
)

) 7kx] e A|7HS Z=A ST,

S 733} X]5= (Atherogenic index, Ae] Hjxt
FARSATE O 220 28] ARIATH.

Al = ([Total-C]-[HDL-C]) / [HDL-C]

H XE]o] PSP B 9 AgAE By

AR F8 A A& A o Az e A3
Z 53 2 A4S &Qte 2 A B U ATE
o g Folid FF5 ZAlSHAT ¢ @] ¥
T FnkE 7HE EH3I 10 % formaldehyde 8- 24
A7 IR & FAE AH 70 %, 80 %, 90 %, 100 %
2 gAIF e E @3 v paraffindl] Zoi3l] micro-

tome2E 4 um el setRxAdHE A2 ste] HE-
(Hematoxylin & Eosin) 4 3l Fetav|74oz -z
sttt

FAXE

2 A7 RE AY Ade 74 29 Had xFE3}
2 JePNZT, SPSS Z22lS AMsle] 7 e 8 n)
EE ?8ke] one-way ANOVAE AAJ3lHoH, ALEAA

2 Duncan$ 0§35tk BE 29 FFEL 5%2
*ézé a5t

3 o

HFEZ71F, Hola s 2153

Ahﬂfé#%u AFF7 S o] gate] 7+ o] 557F 4
LS THHUS u), F7H FAFHE FoFa
2ol = A THTable 1). A7 53l YoM A5 g7



Effect of Naringin on Lipid Metabolism and Antithrombotic Capacity in Rat 299

A7) 289 FAe 2+ viFEsg A%, vF 2F
naringin FHFEF 2 7k FAZEHC 2

2ro) 7} YUATHTable 2). M52 W3} L3 naringin F
FEH 227 SATHLE FA9 Aole UL
u A&kl gloj 353} o] & tizatel| B3t naringin
Tojo] A% FUPT AL AL #FF 5 USUTHEFig. 1).

Triglyceride & Total lipid

g3 S 3L gz vaEHE o, A&
g2z 18¢2o] Aol e A4S HIo; AT
2 0 7949 Wake vehA dsdrhFig 2). 23
Z A2 FEE ALF2AM BATHLRE FoHA W
37} YA ggtoy 3 &#Ee iR HigA &
Aoz FoH A7 YEtthFig. 3).

Free fatty acid & Glucose

B Ardre EF -ﬁ-ﬂll‘ﬂ“ 9 F== o
AL o, AsFeH 1L SALH
ARl HLE L}E}ﬂii’iﬁ‘r(Flg 4) g3 S5
Ag 2N BATHLE FolHel Walsh v
GO wgGgFFS ol HsiA FATHCR TrA
l Za7)h vtk th(Fig. 5).

P &0 rlr Fo =

Total cholesterol & HDL cholesterol & Atherogenic

index

B Ao ME naringing T3 AselMY EH &
HDL cholesterol @ Total cholesterol®] &%=7} tiZ&ol
W3l BAGHLT folAd Was BasA ggront,
FAASARAN 2423} TEFEANN FAGHL
9)219) 747 BT Table 3)

=

265
9
S 0 -~ Control
£ -0~ 045
bl A 0.125
2 3
2
$ 250
>
)
g 245

40

1 2 3 4 5
Weeks

Fig. 1. Body weight changes of rats orally treated with naringin
Control(D.W-treated, non naringin group); Low(0.2 g’kg narin-
gin-supplemented group); High(0.5 g/kg naringin-supplemented
group). Each value was expressed as Mean + SE of 6 SD rats.
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Fig. 2. Levels of triglyceride values of rats after oral administra-
tion of naringin for 5 weeks. Each value was expressed as Mean
+ SE of 6 SD rats. *Significantly different from control group at
p<0.05.

Table 1. Food intake, body weight gain and food efficiency ratio recorded in the 5 weeks of the experiment

Groups Fo&%g}t}a)lke Body weight gain Food efficiency ratio(%o)
Control 33.92 + 491 0.94 £ 0.70 3.20
Low 29.58 + 4.86 0.53 + 0.64 1.85"
High 3535 + 5.36 088 £ 1.11 2.67

Control(D.W-treated, non naringin group); Low(0.2 g/kg naringin-supplemented group); High(0.5 g/kg naringin-supplemented group).

Each values was expressed as Mean + SE of 6 SD rats.
YSignificantly different from control group at p<0.05.

Table 2. Relative organ weight of rats after oral administration of naringin

Groups Liver Spleen Kidney <L> Kidney <R>
Control 3.07 & 0.094 0.19 = 0.010 033 + 0015 0.33 + 0.015
Low 293 + 0.085 021 + 0012 0.35 + 0.012 036 + 0.024
High 2.99 + 0.040 0.21 £ 0.009 0.33 + 0.004 0.32 £ 0.007

Control(D.W-treated, non naringin group); Low(0.2 g/kg naringin-supplemented group); High(0.5 g/kg naringin-supplemented group).

Each values was expressed as Mean £ SE of 6 SD rats.
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Fig. 3. Levels of total lipid values of rats after oral administration
of naringin for 5 weeks. Each value was expressed as Mean * SE
of 6 SD rats. *Significantly different from control group at

p<0.05.
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Fig. 5. Levels of glucose values of rats after oral administration
of naringin for 5 weeks. Each value was expressed as Mean *+ SE
of 6 SD rats. *Significantly different from control group at
p<0.05.
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Fig. 4. Levels of free fatty acid values of rats after oral adminis-
tration of naringin for 5 weeks. Each value was expressed as
Mean t SE of 6 SD rats. *Significantly different from control
group at p<0.05.
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Fig. 6. Antithrombotic capacity of rats after oral administration of
naringin for 5 weeks. Each value was expressed as Mean * SE of
6 SD rats. *Significantly different from control group at p<0.05.

Table 3. Total Cholesterol, HDL Cholesterol and Atherogenic index(Al) of rats after oral administration of naringin

HDL Cholesterol Atherogenic index
Groups Total Cholesterol (mg/dL) (mg/dL) (AT)
Control 71.90 £+ 5.90 27.83 £ 230 1.58 £ 0.08
Low 7717 £ 523 29.67 £ 1.36 1.59 £ 0.08
High 71.53 £ 4.68 28.83 £ 1.30 147 £ 0.10"

Control(D.W-treated, non naringin group); Low(0.2 g/kg naringin-supplemented group); High(0.5 g/kg naringin-supplemented group).

Each value was expressed as Mean * SE of 6 SD rats.
DSignificantly different from control group at p<0.05.
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Fig. 7. Effect of 5-week naringin supplementation on liver tissue morphology in rats. Histology of samples from control (a), 0.5 g/kg

naringin-supplemented group (b). H&E, X 200.
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