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Inhibition of Soybean Isoflavones and Saponins on Oxidation of Lipoproteins in
Diabetic Rats
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Abstract ; There is increasing evidence that lipid peroxidation and oxidative modification of low density lipoprotein (LDL) is
important in atherogenesis. Soybean isoflavones and saponins have many pharmacological effects. In this study we investiga-
ted the effect of soybean isoflavones and saponins on lipid peroxide( LPO) levels of plasma and lipoproteins in GK diabetic
rats,,and its efficacy on the reduction of susceptibility of LDL to oxidation. Soybean isoflavones and saponins were extracted
from soybean hypocotyl ,and detected with high- performance liquid chromatography ( HPLC) . Diabetic rats were given feed
containing 100 g kg ™' soybean isoflavones and saponins for 20 weeks ,and lipid peroxide (LPO) levels of lipoproteins and
susceptibilities of lipoproteins to oxidation were then investigated. The results showed that LPO levels of blood, LDL and
HDL in diabetic rats were significantly decreased after soybean isoflavone and saponin intake;lag phage of LDL oxidation
curve in vitro was prolonged noticeably. It is suggested that soybean isoflavones and saponins, which can decrease the peroxi-
dizability of lipoproteins and promote resistance to LDL oxidation, minght be useful in prevention and treatment of diabetes
mellitus and diabetes- associated diseases.
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Control group

8 21.4+3.5 11.3+£3.1 3.6+0.8 5.4+0.9

Experimental group

8 17.1+2.2* 10.9+2.0 2.8 +0.6* 3.9+0.7*

5B LB, P < 0. 05

control group
2.3 XEREMMERAMHERFEKRR LDL EH5
23k b
SERUAR 2, K S A A #EA R LDL
MRS A (P <0.05) , B3F IE K LDL S 1k 4E fif
A} (P <0.05) o 40 UG B A iR (B ROL %
228 BA AR B 22 S A HA BEME(P>0.05)
#2 LDL %105 Btk 1k
Table 2 Change of susceptibility of LDL to oxidation
WhfiL A

P < 0. 05, compared with

A SESR ETRTN
2H 5 Initial lipid FULAERTHE Eij:jlﬁ
G ide/ Lag phage of RS
ST eroxide,
Toup P O oxidation/min AA
pmol L
X R
IR 3.2+0.6 83 27 1.872 £0.784
Control group
S
Kt 2.3+0.4* 120 £36*  1.554 £0.637

Experimental group
C5 X B LB, P < 0. 05

control group
3 Wit

BHLAR N = A0t 2 1R A R, &
S A W S AR R 3, JUH: LDL &b 84 1
FsESE e 2 F o E AR IR R, T e sh kil
PEEAL B A B I K . HDL 2R N F 22 (0 41
Sk FERE AL g 8 1, HLAT Mkl LDL &k Dy fg,
1M 2 FUME bR i HDL éﬁﬁﬁfﬂﬁ%ﬂ LDL % fLhE 1 A
BE T (FBRIESE,2000) , fF5E 45 KW, K
S T A e T S A AR B R Rt i AP o
K, JuH RS LDL-LPO Jz HDL-LPO 7K. [HHT,
TN 5 2 A K LDL S Ak A8 U 114 428 ¥iF it
H] B A K, DR B RE S A S iR LDL &A1& 1
()5 shesta] , B LDL f) 48 Ak 06 1 EL AT 30 461 76
BEAE I B 93 0 i 1 5 ELA e LR B 3L

P < 0. 05, compared with

TP E R 2 5 B R o ] = RO PR
R BRI P i SR PR K P R 2 R R 2 1 s o
JENR A i A AR BUKF- 5 W] 2 SE K A Sh LDL 454k
L] AR LDL 4816 5 JE . IR, REAS ik 2]
T HE DR B By Ik kA il A ) AR A

References

Branham W S,Dial S L,Moland C L,Hass B S,Blair R M, Fang H, Shi
L,Tong W, Perkins R G, and Sheehan D M. 2002. Phytoestrogens
and mycoestrogens bind to the rat uterine estrogen receptor. The
Journal of Nutrition,132(4) :658-664

Esterbauer H, Gebicki J,Puhl H,and Jurgens G. 1989. Continuous moni-
toring of in vitro oxidation of human low- density lipoproteins. Free
Radical Research Communications,6(1) :67-75

Hayashi K, Hayashi H, Hiraoka N, and Ikeshiro Y. 1997. Inhibitory activi-
ty of soyasaponin II on virus replication in vitro. Planta Medica, 63
(2):102-105

Havel R J,Eder H A, and Bragdon J H. 1955. The distribution and chemi-
cal composition of ultracentrifugally separated lipoproteins in human
serum. The Journal of Clinical Investigation,34(9) :1345-1353

Kerry N, and Abbey M. 1998. The isoflavone genistein inhibits copper and
peroxyl radical mediated low density lipoprotein oxidation in vitro.
Atherosclerosis, 140(2) :341-347

Kinjo J,Imagire M, Udayama M, Arao T, and Nohara T. 1998. Structure-
hepatoprotective relationships study of soyasaponins I- IV having so-
yasapogenol B as aglycone. Planta Medica,64(3) :233-236

Konoshima T. 1996. Anti- tumor- promoting activities or triterpenoid glyco-
sides ; cancer chemoprevention by saponins. Advances in Experimen-
tal Medicine and Biology,404 :87-100

Markwell M A ,Haas S M, Bieber L L., and Tolbert N E. 1978. A modifica-
tion of the Lowry procedure to simplify protein determination in
membrane and lipoprotein samples. Analytical Biochemistry,87(1) :
206-210

Quan J S,Yin X Z,and Kudou T.2004. Determination of soybean isofla-
vones by HPLC. Chinese Journal of Public Health,20 (1) :104 (4
WU, FFEEHT, T . 2004, 1 RO €8 55 TR R I R L S B
B 3L TR ,20(1) :104)

Quan J S,Yin X Z,and Kudou T. 2007. Determination of soyasaponins from
soybean hypocotyl by HPLC. Food Science and Technology,186(4) :
172174 (400, FF0 , THETOR. 2007, B0 (ki s
RG22 & i Erdh R, 186(4) :172-174)

Rodrigues H G, Diniz Y S, Faine L. A, Galhardi C M, Burneiko R C,
Almeida J A ,Ribas B O, and Novelli E L. 2005. Antioxidant effect of
saponin : potential action of a soybean flavonoid on glucose tolerance
and risk factors for atherosclerosis. International Journal of Food Sci-
ences and Nutrition,56(2) :79-85

(4180 )



180 PN = N 14

dase of potato. Journal of Gansu Agriculture University,2:190-191
(23, VA SRR 2005, Th Y38 2 1y S 10 B A R MR BT 5. 1
AL K24 ,2 :190-191)

Miao Y C.2001. Hydrogen peroxide is a signal molecule of plant. Maga-
zine of Biology,18(2) :4-7 (. 2001, B LA —HEWIERRN
B —RES 50 A 2Rk 18(2) :4-7)

Sschreck R,Rieber P,and Bauuerle P A. 1991. Reactive oxygen interme-
diates as apparentes as apparently widely used messengers in the ac-
tivation of the NF- KB transcription factor and HIV-1. EMBO ],
10.2247

Wang A G,Luo G H,and Shao C B. 1983. Study on superoxide dismutase
of soybean seed. Journal of Plant Physiology,9(1) :77-84( T %&[H,
A BEAAS. 1983, K Rh ol AL W B AL R RO ST. R A
F2AH,9(1) :77-84)

Write group of Seed Workbook. 1977. Seed Workbook. People Press, Chi-
na, Shanghai, pp. 370-371 (Ff 7 TAEFMHmE 4, . 1977 F1
TAEFWE b AR AL, i, 1, pp. 370-371)

Wu X H,Chang Z M ,and He S M. 2002. Effects on mung bean rooting of
the plumular axis bottom by cutting with hydrogen peroxide. Journal
of Science of Teachers * College and University,22(3) :63-65 (%=
JBET, i G, AL 2002, 53 4 Ak EUN S AR I 2k A
MBS WAL T],22(3) :63-65)

Xie W H. 1985. Study of cucumber seeds dormancy and Hydrogen perox-
ide for cucumber germinating effect. Vegetable China,2:1-4 ({§f 3
2. 1985 3 JIURN T~ PR Koiod 4 Ak 0% LB 4 300 B 52 i el
H3g,2:1-4)

Xu S X,Tang X H,and Fu J R,eds. 1987. Study advance of seed physiol-
ogy. Zhongshan University Press, China, Guangzhou, pp. 120-122 (14
JEME, FEE RS A, 1987, Fh A BB SHE . bl oK
Bk oL L pp. 120-122)

Xu Z,and Mao W J.2006. Soybean trade of Brazil and opportunity facing
of China. Test and Quarantine of China,1:47-50 (%4, BYE%E.
2006. [ P4 K 5752 Sy il e (] T A AL o A B A, 1247
50)

YuJ Y,Jiang Y,and Wang S L, eds. 2005. Experimental technology of bi-
ochemistry. Chemical Industry Press, China, Beijing, pp. 266- 268
(FrE B, 755, A, 3. 2005, AWk e R, b Tl
HikL, i, JEaT, pp. 266-268)

Zhang D X. 1996. Effects of hydrogen peroxide seeds soaking on rice and
corn seeds germinating. Journal of Plant Physiology,32(3) .115-117
(BRARI0]. 1996. H, O, 1 Fh 3 7K e 1 T K Aol 11815 & 19 52 0. A 400
A= B IR,32(3) < 115-117)

Zhang D X ,He Y L, and Zheng W H. 1996. Effects of H, O, on wheat
seeds activity and some physical characteristic. Journal of Qigihaer
Teachers’ University, 16 (4 ) : 49- 50 ( 5K 45 [5] , ik %iE #% , 5 BF 4.
1996. 3 S AL SR /N1 7 B el A R PR Y S L. 557 0
IRIMFEAEBE 24, 16 (4) :49-50)

Zhang X L,Li R L,and Shi F C.2007. Effect of salt stress on seed germi-
nation characteristics of Glycine soja. Seed ,26(8) :21-23 (5K FH ¥,
ZEHA , A0 AR L. 2007 . 138 Xk R A AR B S . A
F,26(8):21-23)

Zhang Z L.2003. Experimental guiding of plant physiology. Higher Edu-
tion Press, China, Beijing, pp. 213-214,123- 124,120 ( 3k & K.
2003. i 4 A PAE S EG 4R T W A ECE WAL, T, AE 5, pp.
213-214,123-124,120)

Zheng W H,and Leng J M 2003. Effects of H, 0, and KMnO,seeds soa-
king on Hippophae seeds germinating and seedling growing. Seed,
(6) :21-22 (FFRFIL, ¥ 1A, 2003. 75 2 2 | i 10 0P R i IR
PR T VDR 1 A B Al AR R R . R, (6) :21-22)

(L3172 W)

Vedavanam K, Srijayanta S,OReilly J,Raman A,and Wiseman H. 1999.
Antioxidant action and potential antidiabetic properties of an isofla-
vonoid- containing soybean phytochemical extract ( SPE). Phytother-
apy Research,13(7) :601-608

Wang H J and Murphy P A. 1994. Isoflavone contents in commercial soy-
bean foods. Journal of Agricultural and Food Chemistry, 42 (8):
1666-1673

Xu Y L,Zhang C N,Zhuang Y Y,and Wan Y. 2000. Oxidative suscepti-

bility of serum lipoproteins and effects of high- density lipoprotein a-
gainst oxidative stress in type 2 diabetes mellitus. Journal of Medical
Postgraduate, 13 (5) ;:304-307 (i{F Bk e, sk F W6, E— X, J7 L.
2000. 2 Tk PR 554 100 NI 2K 11 S0P B o B IR B
P ALRE 1 73 Hr. BR2EWTFELE 2441, 13(5) :304-307)

Yoshikoshi M, Yoshiki Y, Okubo K, Seto J, and Sasaki Y. 1996. Preven-
tion of hydrogen peroxide damage by soybean saponins to mouse fi-

broblasts. Planta Medica,62(3) :252-255

(k8175 W)

Trick H N, Dinkins R D, Santarn E R, Di R, Samoylov V, Meurer C A,
Walker D R, Parrott W A, Finer J J, and Collins G B. 1997. Recent
advances in soybean transformation. Plant Cell Tissue Organ Cul-
ture,3:9-26

Wei Z M,and Xu X. H. 1988. Plant regeneration from protoplast of soy-

bean( Glycine max L. ). Plant Cell Report,7:348-351
Zhang 7, Guo Z, and Shou H. 2000. Assessment of conditions affecting
Agrobacterium- mediated soybean transformation and routine recover-

y of transgenic soybean. Plant Genetic Engineering,88-94



