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Anti-hyperlipidemic Effect of Sophorae Fructus on Hyperlipidemic Rat
Induced by High Fat-rich Diet

Sun Eun Choi, Jae Geul Shim, Myoeng Hwan Oh, Suk Hyung Kwon' and Min Won Lee*

College of Pharmacy, Chung-Ang University, Seoul 156-756, Korea
IRexgene Biotech Co., Ltd

Abstract — Anti-hyperlipidemic effect of Sophorae Fructus in male Spague-Dawley rats induced by high-rich diet were studied.
Oral administration of Sophorae Fructus extract significantly decreased serum total cholesterol (TC), LDL-cholesterol, trig-
lyceride (TG), GOT and GPT levels, and incresed serum HDL-cholesterol level and also decreased the level of liver TC, TG
GOT and GPT. These results suggest that Sophorae Fructus extract is effective for the hyperlipidemia.
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ol 7+ W8S EUE B Ao 3K (Sophorae
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Table 1. Dietary formula, dose and administration method.

Group Coment (Gt and method)
Normal normal diet -
Control hyperlipidemic diet edible water
Lovastatin ~ hyperlipidemic diet 100 mg/kg/day (P. O.)
R-G hyperlipidemic diet 0.556 g/kg/day (P. O.)
R-A hyperlipidemic diet 0.556 g/kg/day (P. O.)
R-P hyperlipidemic diet 0.556 g/kg/day (P. O.)

Table II. Composition of basal and hyperlipidemic diet.

Ingredient Normal diet (%) Hy;zleizl‘llp(;l)c/l()e)mlc
Crude Protein 22.1 22.1
Crude fat 3.5 3.5
Crude fiber 5.0 5.0
Crude ash 8.0 8.0
Ca 0.6 0.6
P 0.4 0.4
Starch 60.4 33.4
Cholesterol - 1.5
Cholic acid - 0.5
Lard - 25
Total 100 100

kA F okbguolA 17-1.8 mie ARskom, A3 v}

5
o] =4 Hell AeA] AHEL Arlste] Zui=
e & 848 HASA, o] £TEH total
cholesterol, triglyceride, HDL-cholesterol, LDL-cholesterol,
GOT 3! GPT 52 =457l flsll 245 g &4 3 43}
st HAALE st ofgd 7HEY AFE Ak 7R A
Z3tod 7E212 9] total cholesterol 2 triglyceride $Ha2- Al
o kits ARE-Ste] ST

83 2 total cholesterol &S Allain 2] &40
©]3}o] Hitachi-747(HitachiAl, dH)E Al&-3le] S3 =
500 nmellA] Zg3taL Gael] 8 1 IS mg/dlE ®
A1EFATE. Triglyceride 32 Saldesai 59 &A%l &=
3] Hitachi-747(Hitachirl, Y )2 A18310] S4%= 550nm
ol SAslaL HEFlol el 2 TS mg/dIE S
t}. HDL-cholesterol 32 Lopes 52 2o ek
Hitachi-747(Hitachi*f, Y)E ARS8l F-4 %= 500 nmol|
A FAstaL Aol el 1 S mg/dI= EAISHI T
LDL-chloesterol 3H-S mainard 59 &A%V g}
Synchron CX-9 (BeckmanA}l, U]=})E ARE-3le] 431t}
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Table. TII. The growth rate of weight in each group.

Kor. J. Pharmacogn.

Group Weight (¢) Growth rate(g/day)
Start Final
Normal 150.4+5.26 180.6+6.64 1.51+0.1*
Control 150.5£4.17 190.9+5.72 2.02+0.2
L 150.9+3.72 184.0+5.85 1.66+0.1*
R-G 151.6+5.15 187.7+£5.42 1.81+0.1%*
R-A 151.0£3.55 186.2+6.37 1.76£0.1*
R-P 1504.£4.03 185.5+5.77 1.76+0.1*

Values are meantS.E. of 7 rats, Values are mean+S.E. of 7 rats, *: P<0.05:

FU A FE Haglund 59 W™l wal [(total
cholesterol)-(HDL-cholesterol)] / [HDL-cholesterol]2] 2]
o oJal ALk GOT 2 GPT 342 Reitman-Frankel
99| w2} Hitachi-747(Hitachirl, U £)E AMg-sle] 54
%= 505 nmellA] A8kl Aol w8l 2 S IULE
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230 wel 7+e 71 Zok #AE tubeo] WL 2& 3}
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=9 1 e UL ﬁAlé}i’iE}.
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Table IV. Change of serum total cholesterol concentration in

each group. (mg/dl)
Group 10days 20days
Normal 63.42+6.72 52.66+10.21*
Control 153.71£10.19 180.50+9.43
L 181.85+£12.44 76.20+14.27*

R-G 196.85+12.68 91.71+9.17*

R-A 158.00£13.71 80.66+14.12*

R-P 198.42+20.59 85.85+15.27*

Values are meantS.E. of 7 rats, *: P<0.05

kol = Aol Helr),

Total Cholesterol — Table IVollX] Hi= vle} 71o] A &%
of Holl= AdE Al o B8 9] total cholesterol &
=7} 153-198 mg/dl W92 YR} A4 63.4246.72 mg/
dl 9} B]aL Al ZHH ol}e] FEE HO|AL Utk o] GA] 1L
Ay 2olo] HHZ 3l IAEFo| FIE ZolH AR
o] Bo#ES BF A4S Hola ey 20 A=
lovastatin Fof<tol] 3 74 G35 YR ATt 53],
R-P 0] 7P =& A& (56%)2 Kol 3t}

HDL-cholesterol — &% HDL-cholesterok> 352174 3}2]
R|EZA] cholesterols YR ANA 7ho g 458 X5}
S FHAsIe] XS AAAINAY BT AE
& st Aow 4eA A Table Vol B nle} 2
o] Al Fo] Hel= A4S AL =& 2] HDL-
cholesterol F=7}F 17~25 mg/dl HHoll AR A|5e] &
oM E 25 Z7HE Holal Yt} 53], R-G 0] 127%
9] Z7H8-8 Ho|3 921 normal 3} control 7+ 5
s FAE B

LDL-Cholesterol — Table VIeX| K= v} 7o) AR F
o Aoll= GAES A9 3 E 2] LDL-cholesterol &
=7F 115-159 me/dl 9= UER} B4 13.1442.54 mg/
dl 2} B3 Al & ZpolE Holal Q. o= XY 2o]¢]



Vol. 40, No. 3, 2009

Table V. Change of serum HDL-cholesterol concentration in
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Table VII. Change of serum triglyceride concentration in

each group. (mg/dl) each group. (mg/dl)
Group 10days 20days Group 10days 20days
Normal 32.75+2.14 32.16+4.40% Normal 22.42+14.51 23.66£11.72%
Control 17.5+6.84 10.85+7.17 Control 39.83+15.06 49.00+7.93
L 25.28+5.90 31.6+3.28* L 32.80+10.73 20.85+11.76*
R-G 23.85+7.44 30.42+3.73* R-G 40.14+£16.66 28.00+£12.38%
R-A 21.83+7.78 26.33+£2.16* R-A 37.83+15.74 33.16+18.30
R-P 19.71£5.67 23.28+4.78* R-P 40.00£14.34 31.00£19.14

Values are meantS.E. of 7 rats, *: P<0.05

Table VI. Change of serum LDL-cholesterol concentration

Values are meantS.E. of 7 rats, *: P<0.05

Table VIII. Change of serum GOT concentration in each

in each group. (mg/dl) group. (TU/L)
Group 10days 20days Group 10days 20days
Normal 13.14+2.54 20.33+6.12* Normal 60.42+18.43 57.00+£10.90*
Control 115.00+15.89 124.00+7.48 Control 86.85+14.80 105.5£17.25
L 148.42+16.16 22.00+6.28* L 91.28+16.31 67.6£12.79*
R-G 150.42+10.12 22.14+5.24* R-G 96.85+11.34 90.00+6.78*
R-A 114.00+10.13 25.16+7.83* R-A 99.16+13.51 96.66+19.58
R-P 159.00+18.87 25.71+4.07* R-P 95.85+16.52 84.71£10.92*

Values are meantS.E. of 7 rats, *: P<0.05

>

HFZ Q18] IAFFo] FE Ao A5e] FodtsEe
B A Holdl jlem 53], R-G 2 9F 85%, R-P
2 OF 84%2] FHolh A THE Holil glew, 204
Aol A9 lovastatin FoJ+3F F-AFSE 7H4 @35 e
WAt ) normal 3} control & B F7F FAHE
LER] AT

Triglyceride — Table VIIolA] HE ule} 7Ho] Al 7 Fof
Aol AdEE A9 3 BE F9 triglyceride 5 =7}
32~40 mg/dl <)ol Ao AL FAEANA = B
45 HolaL Yt 53], R-G o] 30%2] A&S Hol
32 )T}, $HA, normal w3 control v~ 25 triglyceride®]
St F7tEE FAIE BT

GOT - Table VIICIA Hi= ule} o] A5 Fof Hell=
s A9 BE o] 5 GOT F=7 86~99 1U/

W2 ERY AL 60.42+18.43 TU/L €} AL Al =
FTEE Ho|3 Yk Fd AR Fo® BF 7hA
|E o3 9t}

GPT - Table XA B 1le} 7o) A8 Fo] Mol A

fo T

=,

Values are meantS.E. of 7 rats, *: P<0.05

Table IX. Change of serum GPT concentration in each

group. (TU/L)
Group 10days 20days

Normal 39.85+15.89 38.60+10.57*
Control 46.57+14.47 56.33+11.39

L 59.00+8.46 43.00+11.95%
R-G 54.85£9.47 44.42+6.50*
R-A 53.83+14.35 44.16+8.25*

R-P 55.85+£11.58 45.42+10.03*

Values are meantS.E. of 7 rats, *: P<0.05

EMASIX|3 (Atherogenic Index) — 59 ZA3A4E A
o] AlE o] A oF 191 v YA 58 IAE
T 2ol HFAZ <lsl aA T o] frE dejol e F
Y =HZ7 2 HDL-cholesterol S+ 2 Q18] F 74 3}A)
F7F = Ugov AlgFe £ 20 Aol 2R W
oAt} (Table X).

Zt2] Total cholesterol, Triglyceridein, GOT ¥ GPT

A2 Ag 3 E #9 8% GPT 3=7F 4659 TU/L
W2 eh} AAE 39.85+15.89 UL 9F Hlal A] H&
(s}

FEE Hol|al Ytk B3 ARe FoE

R g Bl

2 9lom 204 Aell= lovastatin ol e e

TS eyt

-7k HZ&E3 3 7F AE F total cholesterok> A EZ0|
49 control w29l H|3] BE A& ¥o]E°] normal T+
of 23 FXE Kol St} (Table XI). Triglyceride &
A] control ol H|3] A& BALEL R WS FXE B

o]3 lom E3| R-G-2 normal ol T Wo 23]
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Table X. Change of Al concentration in each group.

Group 10days 20days
Normal 0.95+0.1 0.64+0.1*

Control 4.21+£0.2 6.41£0.2
L 6.19+0.1 1.41£0.1*
R-G 7.25+0.1 2.01£0.1*
R-A 6.23%+0.1 2.06+0.1*
R-P 9.06+0.1 2.68+0.1*

Values are meantS.E. of 7 rats, *: P<0.05

Table XI. Effects of each samples on liver total cholesterol

and triglyceride contents in hyperlipidemic rats. (mg/dl)

Group TC TG

Normal 45.24+2.59* 30.58+2.71*

Control 81.04+8.18 47.60£3.97

L 42.62+6.29* 28.91+4.48*

R-G 49.60+6.18* 32.50+6.39%

R-A 49.34+4.26* 37.75£5.91*

R-P 48.05+6.21* 37.42+4,98%

Values are meantS.E. of 7 rats, *: P<0.05

Table XII. Effects of each samples on liver GOT and GPT

contents in hyperlipidemic rats. (TU/L)
Group GOT GPT
Normal 1.045+0.187* 0.944+0.139*
Control 1.202+0.220 1.329+0.141
L 1.024+0.151* 1.022+0.148%*
R-G 1.077+0.142% 1.009+0.098*
R-A 1.069+0.149* 1.031+0.091*
R-P 1.089+0.198* 1.048+0.108*

Values are meantS.E. of 7 rats, *: P<0.05

Z YJeER I tH(Table XI). GOTE control 2ol B3] RE
AR Tl A normal ol 7Pk A& Ho|al Utk
(Table XII). GPT:= control 1] H]3] BE A& T
] normal w9l 7P7}& A& Ho|a 9lom E3F|, R-Git
< lovastatin 2t} B W2 $XE Ho|aL It} (Table XII).
2 =

It FEE (R-G), 389l F2E] 34T E
(R-A) B 3|5} == HAF R-P) 225 IAE
= M L o g3l sk HFS2A in vivo |4 3L
Y 2 Aolg IAEFE FEshaL 7 A58 A+
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ofste] @3 9 7 Hd| el 2k Aske HAALE 7Y
sk A fE Aol& FEE A EZ 3F oA total
cholesterol 3= 2 A& Fd29A] control i+ (A]FH]
Foldtel vle)] A 2395 BYon B3], R-P o] 7P
2 AL (56%)S EAIL, triglyceride T3+ EE AR
Fowol M g Belew 53], R-G 0] 30%2] A
45 YERATE HDL cholesterol 3= Al52] Foi& =
T 2718 Blow 53], R-G v 127%9] $7HS
ERJQITE 3, LDL cholesterol FX& BE A|82] Fo
X FAaE BIloH 53], R-G 2 F 85%, R-P <
& oF 84%¢] Hold A 35 Holil 3tk GOT ¥
GPTE EE A8 T st ofee 5973}
ATE AP 2 A3 B fod e A 2t e
Ao g vepsttt 3k 749 total cholesterol 3] 2] 73-%-
A FEE] Tl 2JaiA control w2l H]B| &A|F] whe
& eI triglyceride =9 114 %= normal <ol
- e A4S eI wEbA, 3stdn) =
E52(R-G R-A % R-P) 3AEF /I & A7 i o
Al &7t Y= Aoz v
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