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ABSTRACT

Several authors reported that vegetable proteins cause to decrease serum cholesterol and reported the
effect of limiting amino acid balance in dietary protein on the blood component. This study was designed
to ohserve growth rate and blood component in 1% cholesterol-fed male rats intake pure isolated soy
proteins and methionine for 4 weeks, The diets were supplemented with either 20% casein or isolated soy
protein as dietary protein sources and methionine as limiting amino acid of isolated soy protein and casein
portein.

The results were as follows ;

1} The body weight gain was the greatest in casein groups,

2) Serum total cholesterol concentration was significantly increased by casein groups and slightly
decreased by isolated soy protein groups.

3} Serum HDL-cholesterol concentration was significantly increased by isolated soy protein groups than
control group.

4) Serum total lipid and triglyceride concentrations were significantly decreased by isolated soy protein
groups than control group.

5) Serum glucose concentration was significantly increased by isolated soy protein plus 0.8% methionine
than control group.

6} Serum total protein and albumin concentrations were significantly increased by all experimental diets
groups than control group. Especially, casein groups were the most increased in ali experimental diets
groups.
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Table 1.
{g/100g of normal diet}
Group

Component Control A B c D E
Cholesterol 1 1 1 1 1 1
Isolated soyprotein 20 20 10
Casein 20 20 10
Methionine 0.8 0.3
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Table 1l.  Effect of experimental diets on body weight gain and food efficiency ratio
{g/rat/4 weeks)
Body Weight Body Weight Food intake
Group gain FER @
initial {g) Final {g) {y/day) (g/day)
Control 143.8 221.8 2.785 17.6 0.158
A 116.4 203.9 2.925 4.3 0.208
B 117.5 200.3 2.921 13.6 0.214
C 126.3 210.5 3.007 14.4 0.208
D 126,2 213.8 3.128 13.9 0.225
E 135.2 216.3 2.896 13.9 0.208
a) FER : Food Efficiency Ratio = Body weight / Food intake
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Group Liver weight Splicen weight

control 681 + 008®  092%004
A 7.22 + 0202 095 0.03
B 7.36 + 0222 0.83% 0023
c 8.67 * 016"  0.96% 0.02
D 877 £ 016" 0.95%0.02
E 781 + 006"  0.76% 0.02
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Table V. Effect of experimental diets on the concentration of serum cholesterol

b Methionine #ifi/F Cholesterol B ®lel g - 5

{mg / 100 ml}

Chaolesteral
Group Total Free Estor HDL (DL, VLDL
control 42,63 :2.70%) 13251225 2037 £395  2523:2.16  17.40 :3.74
A 4250+140 1242112  30.07 +097  32.04 +1.25' 1045 +0.762
B 4116 %140 1244048  2871+102 2778158  13.37 +1.04
C 5345+241" 1120:080 4224:220" 2220+15% 3124x1297
D 4515 +324  12.84 +048 3230 £220 2276 £2.08  22.38+129
E  4331%373 12584086 18.32 +2.69

{a) Mean = S.D

30.83 £1.35

2508 +1.46

1} Signiificantly different from control group ( P <0001}
2) Significantly different from control group { P < 0.0}
3} Significantly different from control group ( P <0.02)
4} Significantly different from control group { P << 0.05 )

Table V., Effect of experimental diets on the concentrations of serum total lipid and
tr‘g*ycer'de v e e . s iyt o R {mg / 10()m')

Group Totai Lipid Triglyceride
control 186.46 +3.612) 83.83 +2.23

A 173.62 =217 ! 76.65 + 3.5 2!

B 172.6 +4.52 ") 71.82 +0.86 1)

C 184.34 . 3.98 84.69 , 1.21

D 182.18 +3.07 82.03 £2.95

E

1781 =126 %

{a) Mean =S.D

83.34 £3.73

1) Significantly different from controt group { P </ 0.001)
2} Significantly different from control group { P<C-0.01}
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Table Vi. Effect of experimental diets on the
concentration of serum glucose
img/100 mi}
Group Glucose
control 67.99 = 1.87'2
A 63.93 *1.16
B 67.69 £ 1.111
C 65.13 t 1.813)
D 63.52 + 2,012
E 57.42 £ 2,757}

{a) Meant S.D

1) Significantly different from control group
{P<0.001)

2} Significantly different from control group
(P <001

3) Significantly different from control groun
(P00
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Table Vi, - Effect of experimental diets on the concentrations of serum total protein, albumin and
globulin B (g/di)
Group Total Protein Albumin Globulin A/G

cantrot 6.384 +0.29 {a) 4,202 £0.11 2,182 +0.39 1.982 £0.39

A 6.628 £ 0.19 4,366 +0.16 2.182 *0.14 1.928 +0.19

B 7010201322 47742026 2.236 +0.34 2,186+ 0.43

C 7.032 +0.13 4,842 +0.35 2 2408 £0.34 1.962 £0.38

D 7228017 V' 4242 £0.22 2804 +0.27% 1596 £0.23

E 6.812x0.14%  4.420+029 2.394 +0.21 1.866 £0.27

(a) Mean +S.D

1) Significantly different from control / group ( P < 0.001)
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2} Significantly different from control / group { P <0.01)
Significantly different from control / group (P <002}
4) Significantly different from control / group { P < 0.05)

Table Vill. Effect of experimental diets on the

cancentrations of serum transaminase

{Karmen)
Group GOT GPT
Control 77.36 +1.69'@) 42,88 +1.67
A 96.72 +1.40 1V 5882 +2.88"
B 95.14 +291 1V 5512 196"
C 105.86 +3.47 V' 52.76 £3.36 %
D 10660 t1.46 V' 5362 +2.74%
E 10392+230’ 5208+161‘”

(a) Mean £ S.D

1} Significantly different from control group
{P<0.001)

2} Significantly different from controi group
{P<C 0.01)

3} Significantly different from control group
{P<0.02)

4} Significantly different from control group
{P<0.02}

Holh HHE
% Cholesterol &#°] ®ot4 re
B HBY $RE AR
Huff %432} Shorey % %.& Cholesterol & #h
Eid %L-i EHOB By et Agaold B
A 8ol 4 Hypocholesterolemic %48 @4 stale
VoA HSRol 4 KUBEE e Hypocholesterol-
emic &by b Casein$] Hypercholesterolemic
FHpo] Fastgch BES BAHE Bie MM Ch

HEUEATS dragdd o 2o
5,8:29} i:ﬂ_g}



Vol, 3. No., L{1us6) (e I R AN
alesteral rfio
of B € =} : !
AL ae sk ok, Torre 530 @ i

latine} 5%, 15%, 20% SH% &HE= i
ot w Yol u HOEH S T i

% Cholesterol g3 Triglyceride 4 8o Wit

P2t fel dgeloled Gelatin 2 giklobsl x4l

Tryptophan$ zb=p 0.014 %, 0.042%, 007 %
B 4old 9% te dolu HOHE 80

i1/ Cholesterol 31 Trigl yrf‘nde S
- ol-E-E Hareh ok, OI A ol el AL M

& chegel gheol wE& BEE R
FH YR Fo M 7} o el
;%ﬁ}o' b frEk L olrmi }r/ﬁ.}%mﬁ,; o
o dold AR s AL BEA KOH

T T
17& Cholesterol ‘\Eﬁ ) o &R wlajx) gl

E

HDL «Choiesterol SES HipatnEY Ay
EEE R BptR G H e Casein HEPIEM R o}
& 428 uEbgoh o] 28 Hypocholesterolemic
BFol —ipetar shzeh olElwr KEHAE
Hypocholesterolemic s+ Cholesterol of 2] A
H&E oA AE W elstr S dlE
e ®, chB & KEIEAE ! Casein g
o u] B HHEH go mw KYHAE
Hypocholesterclemic ¢5-= SHEFl 2] ¢ =ojet
a1 kel E gheb o R Eggel 4\—“ it
FEE 4484 o s @R 2T Aolet
g e floh ROE BEEBEC RN (hoieqt-t
terol & el BWSE o)l B3y Mechanism &
obz] ghef xlx] gabeh, Caseing KIZH A 45
24 ¢} Methionin g &4 8k glow o f#Eoko
AR Fockd el A1 Bifela] e abe Ha-
milten 7 Carroll® Gatti o} Sirtori? Kim'" %
i methionine %ol n}E Cholestero-
ol g A AElgdvl
3o} DL -Methionine & BEmsld g o
o % thel 4 o1 Hypocholesterolemic 2h i+ w
shern gt oo
Gatti 24 Sirtori § .2
& Ehsle -2 @A Cholesterol 4t of
shEva doaskdand K BB HREe il
stell g% % Methionine- & #Higsd F+ 2o M
Cholesterol Total Lipid §# %
BT A5 2o Fgich

SRS

o 7iA Kim-g

Hamilton st Carroll™
KiEHEES Methionine

oF 7}

Inglycerlde gl
| A&

-G~

Methionine #R6A

ff

hu’él #igol |
: ut e} ’hi»c‘“ 6’{"1’&1%"’" %
F5ta qlvk, Hevia®™Shorey 598 i A Trigly-
ceride S B-S HE aliel o ghg ‘%}11 P }

st w Torre @ Jarowskyss : :

. NPy
¥ 9%

F o o vhulal o H L

Cholesterol % olvla} Triglyceride 48

Bk pu g v glang oy F4dsl

Bk gl aelel ol ulFwbef A ef ofwk 4t
- %% gt Hypolipidemic 258 ¢18 A
ofep e Rl i Clucose B2 HEEH ) o
oA R g pdolaevt BREEAEAR
A e Al B ol Rl }‘\Téﬁ?\f"
wAk (LY aBel Hods Wi 52
ofnl #arR] wpebgpol Ao & Ty "'01% A
et Bl S8 48 j%@i?’ A g-&d 95
Wtk e Bkieh ErE e BF Es8 Albu-
min G #ol @ che B o K BB
ef A A b A o Casein ¥ Al o Met-
hionine & HFipsis Aol —fAME LV Methionine
B e el V18 A 2B & kaE2] Serum To-
tal Protein f,*% & wHEk orebvl e

Methionine &
2l

DS

AN - LPERY ol LB

oA éi}Huﬂ? A= ROHE OB ’mfma b GOT GPT
S8 A5 Aed ol BHENE QR B
2 ol #r Transaminase ¢ kel $rhd ez 7t

Lol 1L
s B e B 2 ol Al

of Abe g

V. % &

kBT Wit el RS Btk Ca-
seinf A o] B3] MRS =x+= F93 5

o] 3 4F9l Methionine |7 K
gl ojw e Gag uiAl ol dobuyt Hs M
WW ol BB AUEOE Y gk Caseing 7
% ko R Kinsty Methionine | 58 &
£ ’54 ol ol e 4-fo] ElH ¥ Aol Sprague
Dawley Q‘Lﬂ(ﬁg)w 4 JERN Kygawr F oo :
SELE iy 58, Glocose, HNE
& el fl— &b e daE ol
(1) BERngs SahEe  HE#HA
Caseine] Methionine & HRipgh &E#Ee]
ol BAERR E-S BB Eabeh
(23 el Sl BBl 98] B Eol

shu o] IR O

]
£ B S

B in



8

=1
or
+

FEE . WER - @AY - BRI

.} Caseinof Methionine-8 #|ingt Egol

slgez 7k wekch

(3) e Total Cholesterol 4 8¢ KIEE

HEtol HEBBA v ozt dorn Caseinit e #H
BHoR F& $Folglen Free Cholesterol &
Be & 48t dlgdo

(4) Mi#F=2] HDL- Cholesterol 482 kG%

BB HEHY 28 EEWeR winsiged
Casein 8o} 2442 ¥4}

&

(5) m# Total Lipid &3} Triglyceride
< BB A8 KTHRAEBGA HENoE

ﬁ.

gty o Casein ol A HFEYL ol7 gyl

23

(6) M el Clucose SH-¢ KEEBE W Me-

thionine & RN By BAEOHEBNAA 88y
L2 @instyg ek

(7)) 74 Total Protein & &2 HWEEd v

B vEF HEKe s whnstgles Albumin globu
ling B8 L& Bio] HEBAS sl<etgd o Cas-
einfie] ¥ A%e B}k

(8) m#s GOT GPT 4f-& HWRE 98

2E Bl A mimsig o},

[ 9]

X [

. Anders, E., Linnea, S.. Effect of the source

of dietary protein on serum lower density
lipoprotein (VLDL + LDL) and tocopherol
levels in female rats, J. Nutr, 110, 2321-2335,
1986.

. Angelio, R.: Effect of dietary carbohydrates

on body lipid composition and on some en-
zymatic activities in the rat. Nutr. Metab,;12,
179-190, 1972,

. Forsy the, W.A, Miller, ER, Hill, GM.,

Romsos, D.R. & Simpson, R.C.: Effect of
dietary protein and fat sources on  plasma
cholesterol LCAT activity and
amino acid levels and on tissue lipid content
of growing pigs. J. Nutr., 110, 2467-2479,
1980.

parameters,

. Huff, M.W., Hamilton, RM.G., Carroli, K.X.:

Plasma cholesterol levels in rabbits fed low
fat, cholesterol free, semipurified diets: Effects
of dietary proteins, protein hydrolysates and
acid  mixture. 28,

amino Atheros-clerosis,

- 30~

10.

11.

12.

13

. Carroll, KXK., & Hamilton, RM.G.:

i L5

187-195, 1977.

. Carroll, K.K., Glovanetti, P.M., Huff, MW,

Moase, O., Roberts, D.CK., & Wolfe, B.H.:
Hypocholesterolemic  effect
soybean protein for animal protein in the diet
of healthy 'young wontan, Am, J. Clin. Nutr,,
31, 1312-1321, 1978.

of substituting

. Negata, Y., Tanka, K. & Sugano, M.: Further

studies on the hypocholesterolemic effect of
soya-bean protein in rals, Br. J. Nutr., 45,
233, 1981,

. Jarowski, C.I. & Pytelewski, R.: Utility of

fasting essential amino acid plasma levels in
formulation of nutritionally adeguate diets
IH: Lowering of rats serum cholesterol levels
by lysine supplementation. J. of pharmaceutical
Science., 64, 690, 1975.

. Sirtori, C.E., Agradi, E., Conti, F., Mantero, O.

& Gatti, E.. Soybean protein diet in the treat-
ment of type [T hyperlipoproteinemia. Lancet.,
1. 275-277, 1977.

Effects
of dietary protein and carbohydrates on plasma
cholesterol levels in relation to atherosclerosis.
J. Food. Sci., 40, 18-23, 1975.

Kritchevsky. D., Tepper, S.A., Williams, D.E.
& Story, J.A.: Experimental atherosclerosis
in rabbits fed cholesterol-free diets bart 7.
Interaction of animal or vegetable protein with
fiber. Atherosclerosis, 26., 397403, 1977.
Terpstra, A.HM. & Sanchez-Muniz, F.J.: Time
course of the development of hypercholes
terolemia in rabbits fed semipurified diets
contdining casein or soybean protein. Athero-
sclerosis, 39, 217-227, 1981.

Terpstra, A.HM., Tintelen, G., Van & West,
C.E. : The effect of semipurified diets contain-
ing different proportions of either casein or
soybean protein on the concentration of
cholesterol in whole serum, serum lipoproteins
and liver in male and female rats. Atherosclero-
sis, 42, 85-95, 1982.

Moyer, ‘AW., Kritchevsky, D., Logan, 1.B. &
Cox, H.R.: Dietary protein and serum chole-
sterol in rats. Proc. Soc. Exp. Brol. Med., 92,



Vol

16.

19.

3 No.o 1{1988)

736-737, 1956.

. Yadav, N.R. & Liener. J.E.: Reduction of

serum cholesterol in rats fed vegetable protein
or an equivalent amino acid mixiure. Nutr.
Rep. Int., 16, 385-389, 1977,

. Kim, DN, lee, K.T., Reiner, J M. & Thomas,

W.A.: Effects of a soy protein product on
scrum and tissue cholesterol concentrations in
swine fed high-fat, high-cholesterol diets. Exp.
Holce. Path., 29, 385-399, 1978.

Kritchevsky, D., Kolman, R.R., Guttmacher,
RM. & Forbes, M.: Influence of dietary carbo-
hydrate and
cholestorol in germ-free chickens. Arch. Bio-
chem, Biophys,, 85, 441-451, 1959,

and  protein on  serum liver

. Roy, D.M. & Sehneeman, B.O.. Effect of

soy protein, casein and trypsin inhibitor or
cholesterul, bile acids and pancreatic enzymes
in mice. J. Nutr,, 111, 878-8835, 1981,

. leveille, G.A., Shoekley, J.W. & Shoekley,

JW. Influence of dietary protein level and
amino acids on plasma cholesterol of growing
chix. J. Nutr., 76, 321-328, 1962.

Patricio Hevia, Frank, W. KaRi, Edward, A.
Ulman and Willard J. Visek: Serum and liver
lipids in Growing rats fed casein with L-lysine.
J. Nautr.,, 110, 1224-1230, 1980.

. Huff, HW. & Carroll, K.K.: Effect of dietary

proteins and amino acid mixtures on plasma
cholesterol levels in rabbits. J. Nutr, 110,
1676-1685, 1980.

. Wallentin, L.: LCAT rate and high density

lipoproteins in  plasma during dietary snd
clofibrate  treatment of hypertriglyceridemic
41-52, 1978,

subjects. Atherosclerosis, 31,

32, Truswell, AS., Meveigh, S., Mitchell, W.D. &

24. Hamilton,

Stewart, B.B.: Effect in man of {eceding taurine
on bile acid conjugation and serum cholesterol
levels. J. Athero. Res, §, 526-336, 1963,

. Kritchevsky, D.: Vegetable protein and athero-

sclerosis. J. Am, Oil Chemists’ Soc., §6, 135-
140, 1979,

RM.G. & Carroll, K.K.: Plasma
cholesterol levels in rabbits fed low fat, low-

cholesterol diets. Effects of dietary protein,

LR E VR g

~ 4y -

Methisaine gaisl

25, Gati, H.

[
<

33.

34,

Cholesters

carbohydrates and fibre from dififerent sources.
Ataerosclerosis, 24, 47, 1976.

& Sirtori, C.R.. Soybean proiein
dict and plasma cholesterol. Lancet,, 1, 803-
806, 1977,

. Luecus, C.C. & Ridout, J.H: The lipotropic

activity of protein. Canadian J. Biochem. &
Physiology., 33, 25-30. 1953,

. Klund, AE. & Sjoblom, L.: Effects of source of

dietary protein on serum LDL (VIDL + LDL)
and tocopherol levels in female rats. J. Nutr,,
119, 2321.2335, 1980.

. Hevia, P, Clary, R A, & Visek, W.J.: Serum

and liver lipids in rats fed casein or soybean
protein with sucrose or dextrine or sucrose
and cholesterol. Nutr. Reps. Intl, 20, 539-548,
197G,

Sirtori, C.R., Gatti, E., Mantero, O., Conti, F.,
Agradi, E., Tremoi, E., Pharm, D. Sirtori,
M., Fraterrigo, L. Tarazzi, L. & Kritchevsky,
D. with the
protein diet in the treatment of hyperchole-
sterolemia. Am. J. Clin. Nutr, 32, 1645-1638,
1979,

Shorey, R.A., Baran, B., Lo, G.5. & Steinke,
F.H.:
response of soy and animal protein-based dists.
Am. J. Clin. Nutyr, 34, 17691778, 1981.

Clinical experience soybean

Determinants  of hypocholesterolemic

. Gregory, H., Torre, Vinceat De Paul Lynch and

Charles [ Jarowsky, D.: Lowering of serum
cholesterol and triglyceride levels by balancing
amino acid intake in the white rat. J. Nutr,
110, 1194-1196, 1950.

. Vahouny, G.V., Roy, T, Gallo. L.L., Story,

LA, Kritchevsky, D). & Cassidy, M.: Dietary
Fibers I1L. Effects of chronic on cholesterol
absorption and metabolism in the rat. Am. J.
Clin. Nutr,, 33, 2182-2192, 1980,

Leelamma, 8., Henon, P.V.G. & Kurup, P.AC
Nature and quantity of dietary protein and
metabolism of lipids in rats fed normal and
atherogenic diet. Indian. J. Expt. Biology.. 16,
29-38, 1980.

g S i

Fieige 04 Ok S FY 5
o o o




