HRAIABE NV EOEFRREBILERICEAT AR
AMKRFERS B B 4 R OB O

E B

LRI CAE Y vy oS FMELEH . MBEEH2EREY 2D, REILLEZOEY
BTH DGR E OEERRNBAEROE, 1%y v BoWMBRELER L Sicown T, F
T~ QBRI AT TRE L 7,

?&?ﬁ&@\if\ﬁﬁﬁ%%iﬁ%v}%%wf\#ﬂiﬁ&%@%ﬂ%ﬁéﬁﬁﬁﬁkﬂﬁ
TARBRCER S UBEERECRIZTEEARE L, BRI ME2 VAF U -V ETHEE
BV ARG RBIASABEICEET AL EZHELMII LA, 270w, BEA P LVATBRTHE
FUyRIBREPEY Y I VERTHBIERALY 2 PERWT, £HAE S B b U BB
BB ESE TA I ETRE L,

FHRSERIGIEY Y S VERY v PRV T, BELILBCIE Y vy WG OHER{LEH
BRTAHES L CIEMEAAD A ACDVTHRE L, XD XS MR A28, ()T &S
VI VELSRLOBRBIIOWTHRE L, RY S VEEEFB B0 — b7 0V EEEF
WA s, FREMFOEBRIHERE. AOROBREEEE. BB vy 54 VBE, HBbiC
B AR DEE, in viroTRd<1. 0638 /o8 ) 5Ky 7 EO@E{L IS I8 L CE b s
TEA T AL # BB L. (2B v 2 8EBLUBRBANABRIL AR S A7~ LA
FEMIL 720 (3)2 0k 5 B8k 9 A— 5 — FRIGGHO—BEIAES VO HENT 2 VB
REMBIURBERTHAABE I >THBE SR L #HL I L, (4)E4PNBELEMHIfE
FOFAABOEES V2 ETHH -2 b 7ud) YTl LERTEESIC, 05 V8
PEFDVAF R, PHAHNE PYRTFFE LTRSS EBICERR SN FFF L ERICH
Hehadbw I Ut Ll

TR ERD. BESILIABRBEDORBESILICHT L, £ERREBLAER BT S, iz
DWTHRE L. T, AENERLRCORNERBREBLORREIEL o TwA I EdE, BRE
LEFVEMTH D T RERE Y REROTAF Y vy BOWEIREILERIC oW THRE L 22,
FOEE, (1)HESLRBEEYREAOY ¥ 3 VEOMENGIVER £ A L TEBNHRMER + 5
HIAZERU, FOMRIEEE L CHBERE CAEUAHBBIIER T EEBRE L. L,
(2)Y5LE S oY HOPIBRELIEH 2 EEL T A S TR B b 2oz,

IR —ED I EROERSG, SRIEY Y QREENGELEREASR S D b, BRI L
BRE L o THALOESPIERS BRI LA JEMHL AR L oz, REBEST TR, A
Wy oy BICHEBRBEEH T E0 5 C ESHEL oo, BRILBROVBRELERICOW
TRELIRHTHLENS B,
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EBR &

A AFBE LU ORI BIRBLECELORECES T I LFBEIA TV L, BEHEHS
OEPRT A b EIL BV L, BEEOHPCOREGRFOENFELT LI ERC, FiZEE
THEROBHLE 2OBREL EFEIRTWD, Licdts T KEMICE A EEPEEL S8
BT AERNSTHOMNTAILEEELGRETHY, o, IO EELTFHLS TR
ABROFBHEA LTI I OB A LT LOAROABIREER T2 I LB s,

TR THER, B¥EX5A5y PERWT, FHAFE L REALAFOEANARL L IERE
BRI TERE R L, TR PEREBHLIBCILE Y 27 Klig o & EhEBRLIER £
BETORS L TOAEMAB=ZMIOWTELY S S VERT v PEAVTIRI L7,

TR 9 EEE, ERNTRRLEH D B 2 B SRS ED O RIS TLIIT DB (ERRT)
ERLE S Ny EOWBIRELEE (ZBI) 22w, #FhT v P EBRELEF VTS X%
B TsE L,

REHE

[#ET ]

EEH A

Table 1 AIN-T6™IZEM L ZAFHRE TR Lo %D LA THIESIL. HIERILILRRFEEEY
PEML, FNORBEENDL Y NS EERERLTHY A P EBML -, HERILEEY - HiEs
Oy YA HEE (%) H35.0L34.1%T. 72/ BHECERIRS b h o7, VB
W OMBEOFMEREB T H40I, HHEAFRHTOBEOL Y I VELAVIDHERVWE S ]
YEREUEHEERBL L, FoBIl, ¥YIVET)-0E S I VRS TRV, MIREE LT
BOF 777~ @9.4mge— bt 70— n) EEERABLAY I~ Qdmge—F27
sy TRV (FRAFAOMETSUEREEY Y I VEBIPBRY » I VEREE L), ¥
¥ IVERHEALSERTHRE SR e o7, 4B, EREPILEREDIIREMBRIL L HEL Ty B,
FLEE. ¥EE. BEIEBESATVL, HEGRAL Y797 —id 5 IEERARY 757 %
EORBEEL LTI, CO, CERFE L, BRBIHERY LT 7770 D 5 WiliGHRLEY 7
F -l EUIEEN L £, FO. FEREE L7z,

KB
5 B Sprague-Dawley Rl 7 v b & 7z, Table 108K T 4 HMAE L. ZORKEZ BRI
FAT, WERTHR. o TOVRE P TRBMRRIIC & » TES L.

o , .
BIEEEICR LA H BRI » . RAIRO BN BUCHIREME., g, BFHE L R0 3R Ohiobarbituric acid
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reactive substance (TBARS) S8, M EIFRD o — F I 7 20— VBEB L UTFRD 7V 5 F 3 ¥
MEE FRFEE L, ML FHEORTT A b {0, 250€) 1227, FeSOu & Cumene hydroper-
oxide ¥ VRN L — B4 ¥ aX— s ¥ L, BEOSEETRARSZHEEIC LCHIE L2,

] ,
R EHE L BAEEETHL, Duncan DL EWEOREIED & CANOVARE 212 72

Table 1. Dietary composition for experiment I

Ingredients ' Digtary éreu;}

co FO CE FE

g/kg diet

Vitamin free casein 165.9 16540 1639 165.0
Safflower oil (unstripped)® 100 100 0 O
Safflower oil { Vit E-stripped)” 0 0 100 100
Butter oil 34 a 34 0
Skim milk 100 0 100 0
Fermented skim milk 0 100 0 100
Cellulose .30 50 50 S0
Mineral mix, : 35 35 35 35
Vit E free vitamin mix, 10 10 10 10
DL-Methionine 3 3 3 3
Choline bitartrate 2 2 2 2
Commn starch 150 150 150 150
Sucrose . 3807 3850 380.7 385.0

* Unstripped safflower oil contains 49.4 mg -tocopherol per 100 g oil.

* Stripped safflower ofl contains 9.4 mg a-tocopherol per 100 g oil.

3281 |

HEAK ‘ ' ' - ‘
Table ZICAIN-T6™IC# L 2 AP R R LA, ¥ v /W ERE LTTRERA LA ¥ (Casein)

FRiEy 2 E (WPD) RV, CALY PP EBROY L ZEEREERTHR, BEA Y
TRI%, ABy v ET%THol,

16~1TEBOHE 7T BEXET YA TAV. S b0 A4 Eackson Lébaratory?’i“ HEEA L,
Plig, UM ASFESREBRSYHRCEE - B L Ty 3, Table 20#ifbRLKE 2 AHERICE
27, ERTH, o—FVHRE T COBRMCE > CER LA, EHI, LEEELEABIREM
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HL, BEEEET TUREED M L Ty 2 B E 72,

Table 2 Composition of diets for experiment II

Ingredients Dietary group
Casein WPI
glkg diet
Casein ' 200 0
WPI 0 , 200
Corn starch 150 150
Cellulose 50 50
Saffloweroil 100 100
“Vitamin mix, - 10 10
Mineral mix, 35 35
DL-Methionine 3 3
Choline bitartrate 2 2
Sucrose 430 450
BIIRERILIRE DS

LREY IR LESKEIRE 72 A5y 7RICEER, Fig 1URT I, A¥ - IOEHRE
TR L7, FERITERYHVT, REINLESOHERERE L,

aEF
FRMEFOB OIS, [ & R Oithiobarbiturc acid reactive substance (TBARS) EF. In
HEMBG e — a7 20—~ NVEE, BV F4 ViBE, IWEOIREREY Z2hFnillld L7,

Mg
REELIL G L RS TEL. Sudens' T A MBI L o THEBEORER T2 7,

Table 3 Growth parameters in rais fed skim milk and fermented skim milk

Dictary group Body wt gain Food intake Relative liver wt
g4 wk giday g/100g body wt

CO 19817 19.940.5 3.3340.07°

FO 19245 19.7110.5 3.630.07°

CE 20116 19.410.4 3.714£0.08"

FE 181%11 1871407 3.6110.09°

®Different superscript letters show significantly different at P<0.05.
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Fig 1 Atherosclerotic lesions in Apo E defficient mice
White arcas show the lesions stained with sudan ITL

EERMAER
P RBR T
Sprague-Dawley % 7 v FOEHE R, RASRAFORPET ST 2bo/d, WY S 2 VER-B
FRHLE CHBEENLPLET LA (Tablke 3),
FMROBEMEEFEIINT 5 AEOEE LR IR L7z, RS 2 VE-BESRAE (B <
EHTRHLFFROROHEEEESFRT L. —, BEY Y 2 VE—RENRERILECRERESE
N ETRELA LD o1,
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Fig, 2 Didibition of red blood esll hemolysis In rais fed skim mitk and lormented skim milk

3B Different lotters show significally different at P0.05,
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Fig. 3 TBARS in rod blood cells In rots fed skim millo nnd fennented skim milk

ADDifferent leiters show significantly different st P<r03,

FRIMIKOTBARSIBE I, FHIELTERY Y I VERES Y (CE.FE) THYEY X ?Eﬁ.ﬁ?*y k{CO,
FO) & 9 61ET L7 (Fig 3). #MERDHEE &L T, Cumene hydroperxide TMLEL L Tur e g
OTBARSEE LY ¥ I VERS v b (CEFE) CIETLE (Fg 4), JOBEDTBARSEE X, 8
EEELIEEFLE (FO,FE) THAFRILEF (CO.CEB) LHEL THRWHRIICS ). 50, WYY I VE-
FEBESAFEOTBARSEE LT ARERAB L BEL CERIET L Fg 4, & Fuxy
¥ FUHEIC L o TMRTBARSIER X9 h L 08, FOlINEY s 2 YERS v b (CE
FB) THEETH ). BEREELAN FB) Tt LB ERERLTRNE (CB) I bmsizil,
Fig 5{ZFFBEOTBARSIBRE %R L7ze SRABRPMEDRE L B2, & FuuY % VRAMET - T
WRWIFEARE D2 P OTBARSEER., MY ¥ I VERF v + (CE,FE) THY S IVERT v b

(CO,FO) L bl EOMINIEEREHLE FE) CHIESAE (CB) Ihbdhdo




Fo. B ROV A %Y FREIL L » TFECRE D 2 — F OTBARSEBNIL | Fic, BY S I VERY
9 b (CEFE) CHETH-M, COBs, REMSHLENOREIRS kD o7, Fig 61
DY T A VREETE L, FEKE L. BTSN 5 F4 Y REREYS 3 VERT b (0O,
FO) 8L T&Y ¥ I ERT v b (CE FE) CHII L o SETEE 2V & F 4 Vil i ¥ b R
BiEs sl & ziﬁﬁ;nmﬁw 7o EREEIZ VL& F 4 ViBERE Y Y 2 VE-BERILE (CO)

MY SRR AY (FO) #MHEE (CEFE) L) OMERZRLA.

Unstimulated with hydroperoxide  Stimulated with hydroperoxide
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1"’ 20" a a
0 0 | | ,
CC FO CE FE CG FO CE FE
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Fig4 TBARS in plasma in rats fed skim milk and fermented skim milk

Plasma was incubated with or without.cumene hydroperoxide,
and TBARS was measured, respectively.

abCpifferent letters show significantly different at P<0.05.
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Unstimulated with hydroperoxide

Stimulated with hydroperoxide
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-Fig5 TBARS in liver in rats fed skim milk and fermented skim milk

Liver homogenate was incubated with or withoot comene
hydroperoxide, and TBARS was measured, respectively.

abCDifferent letters show significantly different at P<0.05.
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Fig6 Reduced and oxidized form of glutathione in liver in rats fcd skim milk and

fermented skim milk

abDjfferent letters show significantly different at P<0.05.

M. B, FED e — F 2 720 VOBERFg TIORL, TRL6D e — I 7 20—V
R, FEsh2 LS. Yy 39y b+ (CEFE) TEEYI V&S + (CO,FO) LHEL
TR T L M0 o — I 7 20— VB I RBHIEGAE (PO, FF) THERILFELD D
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BWEEICH D, B BY Y I VES v F-RERERILM (FE) CHATARERILE (CB) &
BELCa—- a7 x0—-VgEREBILEP o7 FRIMRD ¢ — 27 20— ViIBEICIIREL
LEMOFERIRA N ok, FETIR, S¥ ¥ 3 VE—-REEERLE (FO) THYT 5 LiER
LB (CO) X hdbe - Pa7xuo—VBBEE»o7,

Plasma Red blood cell Liver
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Fig 7. o-Tocopherol in plasma, red blood cells and liver in rats fed skim milk and
fermented skim milk

abepifferent letters show significantly different at P<0.05.

Table 42 M 4F & PO EIBE AR L7 KX ¥ 3 VERS v } (CE,FE) THY ¥ I VEES v b
(CO,FO) EMBLTME M) 7)) FBERI® . 4. REREHILE (FO,FE) THERI
B (CO,CE) LY bBWEAIH o7, MDAV ATV EY) VIRE., IFBO MY 7)) &) Fig
BILIERE0EBRAON e o7, FEOILVAFO— VLY VIEHBERKRYY I VERS v b

Table 4 Plasma and Iiver lipids in rats [ed skim milk and fermented skim milk

Lipids Dietary gruop

: ' Co FO CE FE
Plasma (mg/d)
Triglycerides 56.816.5" 717493 83.049.0° 99.5x11°
Cholesterol 72.04£3.9° 80.2x4.7° 81.4t4.6° 78.816.4°
Phospholipids 115£5.8" 1248.6° 139£7.4° 1374120
Liver (mg/p)
Triglycerides 14.843.1°  18.7452°  13.6:2.0° 14.0+1.2*
Cholesterol 3.4610.14* 33310.09°  2.8810.18° 2.8240.10°

Phospholipids 35040.58"  34.5£029° 31.3+041° 32.140.43"

*Different superscript letters show significantly different at P<0.05. 7
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(CE, FE) TRV ¥ IVEET v b (COFO) LHBLTET L, VYEBEHELEDVATFO—AIEE
BEOBRETCHELEIG, CORKEEY Y 2 VEEL L - CEERORBESE L TWwAZ L
%ﬁi%bf‘ﬂ%e

PEEERT
TREXKIET Y ADEERNE. VAR, THERCEEREY D HOEBEIBDL AR T2

{Table 5) o

Table 5 Growth parameters in apo E deficient mice fed casein and whey protein isolate

Dietary group | Body wt gein Food intake Relative liver wt
/8 wk g/day g/100g body wit
Casein 7.8%1.6 3940 0.05:0.00
wPl 8.6+0.9 3.940.1 0.05£0.00

O, TBARSL « — P I 7 20— Wil % Table 610K L7se 7HRERIEY 7 ADMER D L
ZF O — WBEEIRS0mg,/ L ETHh ot BEY O ZIIME o VAT O -VERIIRE L 2ho
fro MBEDFYZ )Y F, VURE, TRARSB LN ~ b7 20~ VBEILEEOER L2,
7zo HWIBROEMEEFEE L TBARSIRE (Table 7). FEORTCE I A FF Ayl e—ba7xn—
R (Table 8) KAZOWBRIROALD o/, BIEOI Ly F4 VIREIIHEY NI EHET
PRBVEHDH o 72,

Fig IR $ X i, 7HREKEY Y AOBRELALINBABR TCREO T I D SPETH -
Fio KBROBHE X FBEBORERRIIES Y > 127 o BRB o207 (Table 9,

Table 6 Plasma lipid, TBARS and a-tocopherol in apo E deficient mice fed casein and whey

protein isolate
Parameters Dietary group
Casein WPI

Lipids (mg/dl}

Triglycerides 111£15.9 1214178

Phospholipids 3364477 358£30.7

Total cholesterol 549£89.2 5804441

HDL cholesterol 38.046.2 41.3%4.5
TBARS (nmol/ml} 12.4£1.4 113411
a-tocopherol umol/mi) 18.4429 17.040.9
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Table 7 Inhibition of hemolysis and TBARS in rod Blood cells in apo E deficient mice fod
cascin and whey protein isolate

Parameters Dictary group

Cascin WPI
Inhibition of hemolysis (%) 986405 99.340.2
TBARS in RBC (nmol/g hemoglobin) 3.3840.31 4394047

Table 8 Glutathione and o-tocopherol in liver in apo B deficient mice fed casein and whey
protoin isolate

Parametors Dietary group
’ Caseir WPI
Ghutathione (umol/g)
Reduced 10.450,38 9.4840.48
Oxidized 0.445:0.01 .498+0.018%
a-tocopherol (ug/g) 117£16.4 114+6.1

*Significantly different from casein group at P<0.05.

Table 9 Atherosclerotic lesion area in apo E deficient mice fed casein and whey protein

isolate
Lesion site | Dietary group
Casein  WPI
Lesion %
Whole aotis 10,4109 8.611.7
aortic arch 33,5434 28.5945.1
without the arch 3011 1.9:0.8
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