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Abstract

Soybean (SoyPep) was prepared and evaluated their action on blood lipid profiles, select biochemical indexes
and histopathological changes in spontaneously hypertensive rat (SHR). Male SHRs were divided into three
groups and fed the experimental diet containing 0% (control), 3%, 10% SoyPep for 8 weeks. Lipids, antiox-
idative vitamin levels, glutamate oxaloacetate transaminase (GOT) and glutamate pyruvate transaminase (GPT)
activities in plasma were measured, and angiotensin 1 converting enzyme (ACE) activities in kidney, vascular
tissue and plasma were also measured. In addition, histopathological changes in various organs were investigated.
Dietary SoyPep was effective for lowering plasma levels of triglyceride and LDL-cholesterol. ACE activities
in aorta and kidney were decreased in the group fed SoyPep compared to control. There was no difference
of plasma GOT and GPT activities, and no histopathological difference in various organs among the experi-
mental groups. Our results suggest that SoyPep has beneficial effects on diseases such as hypertension and ath-
erosclerosis. SoyPep could be useful to develop a novel functional safe food additive for preventing the chronic
diseases.
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A, ¥4 2438 58 58 €5 X4 £3) €5
| 2HE 5 A A A 848 el
WAep0, &8 9, 952 saponin, fiber, }43M4]
WAL ohEAl wiAd-S VIS RN Y Felae
E FFE 33 AT U, Genestein®] d4% &
I AFAeE EYRAs g9 Aol sl
Phytic acidt- % Zn/CuM| & H A 7|7}, 4= Feol
F5 e 2He-g Ea AA ) Ay sALS
WAl Fall A she] A A el Al shgAdof AA]
o] b, - FA e A = 35 g 3 44
walol] 7]ed @ 7lsAd ol ok # Ao MydFHH
M=, FAF-a #e}o] =l His-His-Leue] in viv %
in vivool 1 ACE A si84 4 d7dstads viehy
w UL ey} o) Frb Bl E fe UF-peptide®] F
3= 2PEA) T 379 g WEE oY
A& vERlE Aol gelxef gisin

£ Al AFEbeis B el #elo] =(Soy-
Pepy7t SHEU A 3 A S UeldlE= 754 Heel=
B2A 8o 715 FAIE A ES) A8, in vivoel A A
4kx) 3139} 313 (spontaneously hypertensive rat, SHR)
o] ¥ A dH T AEA, Habshlelnl 2
v e FA02 A =3 SHRY &
LA71zA ] Pe A W W4 A5 B F
SoyPep?| A HisjM = 7] B3l o)
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SHR(67%) T3 & &AM & 7o 3t AP 524
2 REe] Fopiel 423578} (systolic blood pressure,
SBP)°] 145 mmHg ©]4el SHRE AHg3idet. §8&
AR AFADE WA ¥ PR 2 evt
24 27, 3% SoyPep T, 10% SoyPep Foi -
o] 3722 RF{3led 877+ AHR3det. SoyPep A ¢l
ZA Aol AIN-76 7182 A|e]& ARg-8ldct. AIN-76
ALEAE-S 100 g comnstarch 52 g, casein 20 g,
dextrose 13 g, com oil 5 g, cellulose 5 g, methionine 0.3
g, choline bitartrate 0.2 g, vitamin mix 1 g, mineral mix
35 g& FF3kT) SoyPepZel b, XA, &
2, 23 F $FE FA st 2ol Y3 G AIN-
76 A olol| A A A7) F, F83] Este] AP 4}
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) AS endopeptidase & pH 8.0, 60°C oAl 24]7F,
exopeptidase®. pH 5.0, 55°CellA 447}, 18] 1 A <43
] amylase®} exopeptidase®. 12417} 7Hp-Ballgl & &)
Sleifslgom | o] gAE-E FF AT HAE Ae]
SoyPepo 2. Ag-319it}. SoyPepd] A& -8 491%,
Zh A 44.44%, ZAEF 5.34%, SR3E 30.57%, =
B 14.74%, 24 0.11%3 5

MElEtY AL % =XIF angiotensin  1-converting
enzyme(ACE) ZFAY TX|

AFEFELE AR T8 Aol Az, A
FEayd oA 110078 AY 4 4 F8 A7 E e
a3}, slgos AAMest d4-g YAEe] (3,000
pm, 10 min)&te] A AU, Al kit(oFAHA] <) 2.
glutamate oxaloacetate transaminase(GOT) ¥ glutamate
pyruvate transaminase(GPT), &8l A|&, HDL-E¥ X
&, FAA4E 24893, laton kit(latron Ltd,
Japan) 2 QA A& FAIH Y. FH 7 3x| 4 (ath-
erosclerotic index : Al index)= &8 Sl A] HDL -
Fe| ~ulEe] $AE 3ehe - LDL-Ze 26l E 5
25 HDL-Z¥ 28 & £ 2 vhye] AFesialet

A5 = RS HE3A, 09% A=A 9T
2 Ayaldol. 23& ME8 F homogenize(1,300
rpm, 3 min)dte] AH-E=2] (3,500 rpm. 20 min, 4°C )&t
F 1 439 9 ACE 4 & S8

3-Hydroxy-3-methyiglutaryl-CoA reductase(HMG-
CoA reductase) §48 XX 3 BMEX

7t 24 4 g& #8}o buffer A(QLAISEE, pH
7.0, 50 mM, sucrose 0.2 M, dithiothreitol 2 mM) 40 mL
£ %3l homogenize 3t ¥, WAl¥-2] (15,000 rpm, 10
min, 4°C)3}v}. WA 2eldt Aol #ge] =ut
& 7He "HE8eE Ak, Y] 2UAEE
(40,000 rpm, 75 min, 4°C)8te] Q-2 pelletol] buffer AS
gol A BARZIST oAl Z{4 88 (40,000 rpm, 60
min, 4°Cy& 3}¢] microsome pellets ¢ 3L, o 7)ol A
2] suspension buffer(buffer A+50 mM EDTA, pH 7.0)%
Yi, BcAe® =hag A §, HMG-CoA
reductase Y 22 o]-43lodc)

HMG-CoA reductase #Al-& uh-g-8-9439] [3-4C]
HMG-CoA7} mevalonate 2. % #H5= oF o3 &2 519
o8 wh-g-g-of e F 35 2 QAR (0.5 M, PH
7.0, 11 uL), NADPH(0.1 M, 2 pl.), HMG-CoA (cold, 3
mM, 4 pL), [3-“CJHMG-CoAfhot, 0.02 mCi, 3 pL),
microsome £ (20 mg/ml, 10 pLyg £33} Q)
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o}, o] HHE-8-AE 37°CNA 3087 ubg-Ala) F 6 N
HCl SuL & 7F3be] ubg-& AAsla, HAHEQL me-
valonic-lactone®] 43S 918 vhA| 37°Col A 30871 vk
SA1Zet. o] Hk-g-H-g 441 E-21(10,000 rpm, 5 min)3}
o A& AFHeR TLCE Fa¥slxc}. Silica gel G
plate(20 X 10 cm)oll AlZ-F =3, bezene: acetone
(1:1, vin)2 & A7 A ES 8.0 = F7] =
image analyzer2. #9138} &, ukils #4-& FA4sigo)
HMG-CoA reductase 432 mevalonic acid pmole/min/
mg protein® 2 73} ch

x|me| st &%

g5l A" EME  thiobarbituric  acid
(TBA) 2} ®H3-3}= malondialdehyde(MDA)E butanol/
pyridine(15/1, v/v) §7H 2 F&3te] 532 nmoll A F3 =
£ 2Hslgend, o] BFE-L 1,1,3,3-tetracthoxy-
propanes AHE-3191 v} BCAS] HF’1 9.2 protein assay
£ Arsle, X132 Hakele] A EF MDA nmol /mg
protein® 2. el i}
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Mol AR . F3a el g 3 2R A2}
317] $1alA 7ha-E ether nHA 3l A A E-& AA 8 F
AzF, 743k, AR, Fal8 M Esled ZA] 10% neutral
buffered formalin(NBF) 1274 9 o] A 484] 7} -9t 114} &k
F dAg £ P B el wel dEFEeAR S
71x stepniez yejslolel. EeiEl 232 whH )
(Reight-Jung, Germany)Z ©]8-3}ed 5 um F719] A&
& 24 8led hematoxylin & eosin(H-E) A& A)3) 8}

+ permount®. §-313te] o FHE-& 2HA st

HYE gHitE HlElg] £

¥} retinol & alpha-tocopherol - high-perfor-
mance liquid chromatography(HPLC, WatersAH)E& A8-38}
of AFEAHAHD. HPLC ¥AM 2L o-g3 3o}
2% -&  MicroBondapak Cs(39 mm id x 300 mm,
watersAhyS AH8-8191 32, methanol : H,O(97 : 3, viv)& ©]
422 3l UV 292 nmell M ZH &8l
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Fig. 1. Effect of SoyPep on the change of body weight
gain in SHR. SEM was less than 10% and was omitted for
clarity. SHR received the experimenta) diets containing 0
{control), 3%, 10% soybean hydrolysate,

322 Y LEF AR el T, ANOVA ¥
Student's t-test & §-2) 2} HA-L- s}eic).

a2 % @

A7kl 2 ®elo]l = SoyPepd] 7154 4
FaAEzA e §8 rsAE AR 918, Ao Soy-
Pep 037} in vivooll 4] SHRS @5 x| al4FE, I8 &
A4 9l Al nlel] 55l vixe G3Ee 2A}
sl w3k, Aol SoyPepFoioll whE SHRE F8A
71Z27) 2] zA|Heletd W3lE P Ealqdo)

Fig. 1o A§712F 2] SHRe] #5232 Jehic)
W27} 10% SoyPep Fod# 7kl = AY A 717k 2
A A ste) zpo|r) glgl o, Wiz2Fol s 3%
SoyPep F-oitoll M AFH7} 7 3ke] BAFHH ) B
Al oL dddt Agriz F 4 o) 4y
o] AL FAAY FI4-L g1} SoyPepF
o o] of7t ¥ - EHvi(Table 1). A Sl gt
A7 %e AN A3}, 7 FAlold Fm)g] 2}
o] 91%l-2H(Table 2), YubH 0 2 £4 A d&F
oA A== 2w S A7) vgEAS g
okokeh. E3h, SoyPep Fojofl W 4 GOT ¥ GPT
HA BAE A8 A (Fig 2), ZF EAteldd] #}e)r)
s12lel. SoyPep2] A EA A2 A $4-8 sl =

Table 1. Amounts of daily SoyPep intake in SHR

Group Diet intake(g/rat/day)
Control 169+ 1.88
3% SoyPep 177+1.76
10% SoyPep 1821029

"Values are means + SEM
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Table 2. Effect of dietary SoyPep on the relative weight of various organs in SHR

Groups
Organ
Control (n=6) 3% SoyPep (n=6) 10% SoyPep(n=9) (g/100 g, B.W.)
Liver 4.13+0.07 3.82+40.14 4.11£032
Kidney 0.66+0.01 0.68 1+ 0.02 0.73+£0.03
Heart 0.34+£0.01 0.3810.00 0.42+0.04
Adrenal 0.03£0.00 0.03:+0.00 0.04 £0.00
Spleen 0.18£0.02 0.19+0.01 0.20£0.02
* Values are means+ SEM
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Fig. 2. Effect of SoyPep diet on the plasma GOT and @ —T—

GPT activities in SHR. Values are mean £ SEM. Abbrevi-
ations used : GOT, glutamate oxaloacetate transaminase;
GPT, glutamate pyurvate transaminase.

a2 kA o] HelEo]of sz, F3l A We|et
Hel A& é*}"ﬂ/‘ii SoyPep Fodoll w2 HlejHA}e]
AR 42 5 B9, 2 AYZEI= SoyPep?]
x4 o] wi¢- :"7‘5’7—4@ "]"}5]—— e Ataxel
Fig. 39| SoyPep oo w-& SHRe| #5549, 3l
A, 84 59 ACE 344 W3k zAR 238 vehd
o} FF-elE9 2 ACEHA-E thz2of 3 SoyPepF
o] Foll A F9)H 22 W3kow (p<0.01), 3% SoyPepF
ool M 74 kel A4 9 834 o) ACE 84
2ol B8] SoyPep Fod@ellM w2 A M
o}, Agkel et 2o Fa3 28-§ wgstar gl
+= E49] angiotensin 1 4B A(ACE, EC 34.15.1)¢ll
)3 A== angiotensin 113 & A4l 7]+ 24
& gEvt ohzl LDLY A4S #3147 7w macro-
phage®] 8- ol Agtsled A|He] HARE F}
Al71Z2 Fuzsle] WhER FQlu®) olebM,
angiotensin Il & 37H8 A8t ACEe] =g A
3 g2 ‘J%“%‘@ﬂ%‘é% vehfis AE2ME F
88 9uj7} ok AF A gt A ol v}
Alele] ERAl RallE, Aozl A B E, LAF
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Fig. 3. Effect of SoyPep on the ACE activity in aorta,
kidney, and plasma of SHR. Data are expressed as the mean
+SEM. *: Significantly different from control (p<0.01).
Abbreviation used : ACE, angiotensin |-converting enzyme.

frall Wepo] =, F&at fA f2l Helo] =, wiFte]
Al Bl E 2 HEelo] = Fol in vitro B3 in vivool
Al ACE A 8] 84 & viehdial dejd glem@®) o]
£ 5 UEH 52 inviveell Mo} ST ™A o] gt
=] o] 9\1715 Blo Boxd 8 o Fol| Al i= ¥l AF-S-2) W e}
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Fig. 4. Effect of SoyPep on the plasma lipid levels in
SHR. Values are mean = SEM. *: Significantly different
from control (p<0.05). Abbreviations used : TG, Triglyceride;
To-Chol, Total cholesterol; HDL-Chol, high density lipopro-
tein-cholesterol; LDL-Chol, low density lipoprotein-choles-
terol; PL, Phospholipid.

=o] gJoh®, E A¥eA TEE SoyPepoll 213 ACE
A A2 FE313 9l SoyPepd] @—5— AR RS
23 3 50733 GAdoll Z]dskaL ol & AL R AL
295
Fig. 49l SoyPep <17} SHRS] HFA|ApFol v
+ 5L Jelde} SoyPepd- FI8 SHRY| & £
AR AL A 2o wis] - 2 ¥el 2T, LDL-EH &
HE 5 d2d] vls) feldes weken
(p<0.01), FZH A E 5L H2FT {ALE F5
UKt F A 58 AR THAATE A
gt A 3K(Table 3), ﬂh.%oll ¥ 3% & 10% SoyPep
& F3 SHRE A% Foldez zastgoen,
SoyPep®] 57 A S I 4 . AT 2
A2 [ DL-receptor 845 S7HA FFeEE Y
LDL-ZF¥ A8 758 #3lA4 4 ot Baiso]
Lomjee e} °]3]-7:=}-' A rtale] d5 Felaw
£ % AALSE A3} 28 A AL A FAA T
d e dRE ] g 7FeAE BaEe] 9l
oo o AR 7He-d] 53] e 3t 84 & R
£ A-F22 % saponin, phytic acid, fiber, genes-teine, ¢
Ak gfal 58 B4 glen, ol HEES EFE

Table 3. Effect of dietary SoyPep on the atherosclerotic
index(Al) in SHR

Group Al value”

Control 1.31£0.29

3% SoyPep 0.70 £ 0.06*

10% SoyPep 0.65+0.01*
Values are mean = SEM.

* . Significantly different from control(p<0.05).
") (Total cholesterol-HDL-cholesterolYHDL-cholesterol.
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Fig. 5. Effect of SoyPep on the HMG-Co A reductase
activity in liver microsome of SHR. Values are meant

SEM. Abbreviation used : HMG-CoA reductase, 3-hydroxy
-3-methylglutaryl-CoA reductase; Mev, mevalonic acid.

A wiA 27} FEAEIE A 23, WEe)A 25
£ 55 53 3% A 53] 8% e E oS
EAlA BHEH 7 3t P S VERATY B o FellA]
AHE-8) SoyPep Gl vk AR FAFHE F
o] & MEAEZAE] EFhE Aeo|ud, ulelr] o]F X
FAHEAS] T ® WA e il 3, o Fay
o] ¥ FHA2HE A2 E-E o= 718 o
TR39R= g, SoyPepFAA FEFHAHE 59
zpol7} WA A sk wiA-E FALs7) 98, 2t v
AZ % HMG-CoA reductase B4 241 A3} gz
ol H)3) SoyPep?lo] ol FellM BAgA ] F7)7}
)= ckFig. 5). BFA viAdE7lol] a2 Fe A
£ AepiEst vl FeavE P48 2
I BHaEe] glemtn B AgeA A4-F SoyPep 4]
o] Fojol] whE HMG-CoA reductase 24 $71= &
H2HE PFo] SoyPep Fod3 W &F-7kel| xlol7}
Fw A= #Hhe] 9l & Aoz AaEr

SoyPep Tl u}E SHRS| 7+ F8747] A3, 74,
AlAp, Balol M) s eehd wshe A EA] sk
“HFig. 6). AAIM o) 23|84 Wz F4Ae) A
4ukendocardium)E ol ulsked 399} 5% Pe}
ol = Bof oM thd AR A7 B3, Alvtks
AAAlol oM ArzA]e] TR A8l 28
Foll A galg g ot RSS2 FA 52 Ae)7)

Table 4. Effect of dietary SoyPep on plasma retinol and
alpha-tocopherol contents in SHR

Concentration Experimental diet
(g/ml) 0%(Control) 3% SoyPep 10% SoyPep
Retinol 1474007 1574004 1451007

Alpha-tocopherol 14.3+1.29 13.75+0.74 14.881£0.86
Values are mean = SEM.




1106 NELEELEE

0%SoyPep

3%SoyPep

A3A A 43 (1999

10%SoyPep

Heart A

Liver

Kidney

Adrenal gland

Fig. 6. Effect of dietary SoyPep on histopathological changes of various organs in SHR. Abbreviations in figures : BV,
Blood vessel; MC, Myocardium; CV, Central vein; S, Sinusoid; KC, Kupffer cell; EC, endothelial cell; LCP, Liver cell plate;
RC, Renal corpuscle; MD, Macula densa; PL., parietal layer. <200

ogiet whebM, Mg e A AT ES]
37} Q1A A efsken AAlne o] HEE 2l
=] arskeh. Ao A4, A aqgelM FAA
) (central veiny& E2 %31 7HH) E Hliver cell plate), &
2oF 8 F(sinusoid)] el ¥ FEE H2TH ARL
oA FEg TEl W3 AR dgket obge W
1] 4| & (endothelial cell) % ™8 Z FeH A4 E(Kupffer cell)
o] 282 Helo| = Fof oA H|Eo|F 28 tih F
7}E| = ofARS Hol 7| E st o) FElskAl e kst
AARe AFEA H99) AlAAA S A7) Heo] = F
ofof] whepr] ztel] 3 &= W EZo| o] Ef
e x| = oFAHS PG, 15% Fo el A 29
2% 9 QY 202 o] FUiEe] vebdeh AW
BH(macula densa) ¥ AFT- 2 A £ (juxtaglomerular cell)
2o 77] 9 el A e dele] = Rl 2 g} ke
2 Qe kgt A g7 Fo8 HE A e £t
At} Rale] #)A R AFE(zona glomerulosa), ©HE
2(z0na fasciculosa), “1-8Z(zona reticularis)}>-2. -3}
o} Baslglid|, 7t Zoll wjebs] FEEE Rpo] HH
S| gksteh. ok-ge Hepo| B Fo Foll ] HubH o2

T e S DS RNER. S 0% SopPep
04 | B3% SoyPep
035 | |

03 _'_I—

02 ¢
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[ J —

Fig. 7. Effect of dietary SoyPep on plasma lipid perox-
idation in SHR. Values are meant SEM. Abbreviation
used : MDA, malondialdehyde.
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o] Aua B x)Ae FAF3tE o Ase kst
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, A% v f= selbe] =5 Leu-Leu-Pro-His-
HISC 7&*’3*& &}Ar3} 8432 el ), valine, leucine,
isoleucine 5-2] oulicAte] £ B3] Ak} B
o] Uk, B a-Fof A= SoyPep A o] Foi7} A
W ghAsAl wiEl] e o3 3E nlAE e AL
8 A3}, retinol¥} alpha-tocopherold] % 4F2 =
27} SoyPep o 3t o) 7t 9112 H(Table 3), ¥
ZA)Ae] A1 ojEFo) Blsl SoyPep Foi ol
oA e S B o) $ATH FALE A
2] ekskchFig. 7).

ol 5 AAE Fgs) £ o, BFAx dF E
B4l SoyPep in vivodll M EF FAAA, FE2
H& Y LDL-EY2HE 58 35 5 €5AEAN
Ae-S g4 ol Ao ‘57}5]‘31‘4. =3} SoyPep
o] Fodof] whE 7HEA] Bl 2AHE Aol AAHZ
okokd -2 SoyPepe] 7154 AFH A ZA 28 7}
AL AAbERE ALE AtgdH.

2 o

QE R B AR Webo] =(SoyPep)7t A
X383} 313 (spontancously hypertensive rat, SHR) 2]
FEAAS5E ARFHAE g 23] o
o)X= &g AT, SHR & T2 d 2+,
3% SoyPep Fo, 10% SoyPep Fo]F 22 T-#-3}ed
S?iﬂ Al ARgslith EEA A 9 A vle}
" $£& GOT ¥ GPTEA & &A% T, A Az
A, @@T ACE 84 & 43t} =3, 7 F847]
o] zAwestd] WME FEsI. Ae] SoyPep-
SHRS] 8% 244, £Z¢ 26 &, LDL-FH26E
£ A3A7)0, =3k ACEA 84 4 3 A3 oF
o] jAAHE-E el Alo] FelE ol F AAE
Bo} o) F Helo| B ¥F AAFFe) F7HE aist

= Aol Ak Hﬂ N2S 7154 AFaN M
%}%7}1]4 ¢ g e vidsch

#HAtel &

2 A7 ALY SR o) SR 9T
Azhe) Q¥oln, olo] A=Y,
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