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Effect of Dietary Methionine on the Levels of
Plasma Cholesterol and Free Amino Acids in Rat

Tokiko MizuNO and Koji YAMADA*

Koriyama Women’s Junior College, Koriyama, Fukushima 963
*Faculty of Living Science, Koriyama Women's College, Koriyama, Fukushima 963

The effect of dietary methionine on cholesterol and free amino acid levels in blood plasma was
studied in Donryu rat fed 10% and 259% casein and soy protein isolate diets with or without
cholesterol.

In the tests carried out in the absence of cholesterol, the supplementation of methionine gave no
change to the plasma cholesterol level of the rats fed on 109 and 25% of casein diets and 25% soy
.protein isolate diet, while a significant decrease in the cholesterol level in plasma of rats fed on a
109 soy protein diet with methionine was observed.

On the other hand, the cholesterol level in plasma was significantly raised by the supplemen-
tation of cholesterol to any of the above-mentioned diets, especially when the rats were fed on 109%
protein level. In this case, an increased cholesterol level in plasma due to the addition of
cholesterol to diets was significantly prevented by the supplementation of methionine.

Decreases of threonine and serine, and an increase of taurine in plasma free amino acids were
observed by the supplementation of methionine to 10% casein diet and also to 109 soy protein
isolate diet regardless of the supplementation of cholesterol. The same phenomenon was found in
the rats fed on the 259 cholesterol free soy protein isolate diet with no supplementation of
methionine.

The addition of cholesterol to diet caused a specific decrease in the plasma threonine level, which
seems to be independent of protein levels in diet.
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BR7 I /BB TH D)) U9 SFRELIZEA A >k
hEAL OHBT I VBRTHLAF A=V DGR
e, mAREEET 3 ) BARORRES & FBIEE
DEBEPETLIZE2HL2ICLE, Uk 225,
BWG /37D T I /BMROE ALY > /37 B2
WENT I VEBEIMC L MmN ar 27 a— ki
BT BRroOBERLIFEZLND, L2L, 2ok
9 WRREHZ A 2 W KRR, BRI E AR B
R I L 2T a— L1918 L HRFEME AKX W 2 F
t=>%, FBODBRLBILA VR 30HKRE Y >
s 7R (10%, 25%) c@mL, Donryu%J v
PomEEIL 2T o—)L X SEHERET 3 B OE
B & RETL 72,

2. ®BRHE

(1) ERSWB & R

EBREIMIZIZ 488 TERER 100 g @ Donryu R
v b (R ZZ N —0) 2{BSEAWR, R
BREEHC & 2 8F I 12 BERIRSB OB 4 2 LT (7
BFIC AT, 19 BRICTEAT) iR 22~23C, BB 50~
60% NIEIRIEIENTRE Tkl & K% BHICIERE ¥ 3
AT - 72, EBRICH W ERFERNZ, 10% %7213
B%NDHXA > ESBERE S0 (77 0-R,
SPI) #nFNic5%7—F, 4% 3 27 WiBE& (1))
IINEE), I%REZIVRBAE XNV IR
&) Bz, ELINET YT EMZ T100%Ic 3
#1172 (Table 1). EEB&1i1210% 454 >kt £
B 213225% %A Ak, B3I 10% SPI fi#l,
EBk 413 25% SPI k2 2z 2 huxtB#E (Control)
L7z, BEBICIINRBE, AFA=> (Met) 2%
mL7Met#, 2v27u—) (Chol) & a— )8
+ F ) 7 4 (Cholate) % &hnL 7z Chol #, Chol &
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Cholate & Met # @i L 72 Chol+Met £ % 5%iF 7.
Met DHEMEIZ A XA > /213 SPI 10g %4720 0.3
g NEE, Chol & Cholate DFEMEIZF F N F1 0.5%,
0.25% & L 72. 7 8 Met, Chol, Cholate o) I 45
BNET 7 THRREL:.

(2) Srtrhs:

EFRBM T 15, BB HOFET 6 BRICIERE Rk
B, FHEIRL) IEEURNIC—T VREET T8
BIRL DR L ERL /2. magiz~ <) > Bm/RER
BRAEICHRIL 72 & ) =05 BERE (3,000 rpm, 10
min.) THEEL, BEbizaMricftL 2. M4 Chol
(Ifi#% Chol) 3, ML N ZFNTLI—NEZF L
I—FULDRHE 3:1) THHRL, Zak & THlE
L7, miEHEEET 2 /BRI, MENSEEN 1% 7
VB EMZIRS Vo 7, %D L% Dowex X
S500AZLTHRE) VB2, BELZERELE
#B—EFEBDODPH2.20 7 L EBHRIC AR L oIC
L7z, ATIZEM L8500 2T 3 BB HBY O ET &
vy, EERBBT A 7 2B L, P T
F7 P DEEBRITLED -7, FFIEEIZ Folch »
FHE2O TR 1%, BEABREL, BIRE2
I—TNVIZHERL T L2, )7 F (TG)
13 Fletcher #2V, Chol i3 Zak &' T L 72, EBR
T — DA BENVREIZ — KBRS L - TiT-
7z.

3. RERBERIUER

10% DA ¥4 > %7212 SP1 2 & RS 0.3% D
Met, 25%&Cakhc 0.75% D Met #&mL, KE,
FRHEEUE, M3 Chol L EMET 3 /BRNE# %+ 7
~7z, Table 212" :@Y, KREMNE & FRERE
iz, W 878 &Y Chol iRMOFEICBIE L <,
10% 8k Tix Met D@ & D AF I L 7227,
25%EE Tl Met DI IMNIC L 2 ZRIBEI N H»

Table 1. Composition of basal diet (%)
Ingredients 10% Protein diet 25% Protein diet
Casein or SPI*! 10.00 25.00
Lard 5.00 5.00
Mineral mixture*? 4.00 4.00
Vitamin mixture*? 1.00 1.00

Wheat starch up to 100

*1 SPI: soybean protein isolate (Fujipro-R). *?Orientals mixture
(obtained from Oriental Yeast Co. Ltd.).
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Table 2. Effects of dietary cholesterol and methionine on the body weight
gain and food intake in rats fed casein and SPI diets
E Diet Body weight gain Food intake
Xp. iets
P (g/3 weeks) (g/3 weeks)
1 10% Casein (Control) 86.8+ 3.3¢ 362.4+ 4.1°¢
+0.3% Met 139.4+ 4.5 437.5*+ 9.6
+Chol 60.6+ 2.8¢ 312.9%+10.6¢
+Chol+0.3% Met 110.8+11.3° 396.4+11.8°
2 25% Casein (Control) 132.6+ 7.2 384.3+10.4
+0.75% Met 136.0+ 3.0 378.4+ 8.6
+Chol 135.6t 7.3 397.3+ 8.0
+Chol+0.75% Met 133.4+ 5.2 381.6+14.9
3 10% SPI (Control) 23.0+ 2.1° 318.6+ 5.5°
+0.3% Met 89.0+ 5.4® 396.1+10.4®
+Chol 21.8%+ 2.4° 311.6x 7.5°
+Chol+0.3% Met 78.8+ 6.0? 387.7+17.3*
4 25% SPI (Control) 134.8+ 5.9 591.7+12.0
+0.75% Met 144.8+ 6.8 580.5%+ 9.2
+Chol 140.2+ 7.2 610.0%+ 9.4
+Chol+0.75% Met 150.0x 2.9 602.3+11.7

+Chol, 0.5% cholesterol+0.25% sodium cholate; +0.3% Met, 0.3% methionine;

+0.75% Met, 0.75% methionine.
25% soybean protein isolate.

10% SPI, 10% soybean protein isolate; 25% SPI,
Values (means=+SE for 5 rats) with different alphabet-

ical superscripts within a column of the same experiment are significantly different

(»<0.05).

o7z, INLOFER, B<HALNTwWE LI, W2
PoNTEDOFIRT I /EIZ Met TH DD, Ty bHT
B LT 5 Met Bl 25% Vv _Nnf@t BRI N
HMERTHD EHEINSD,

—7H, 10% 7+ 4 > ¥z Chol mEsinix, fFHE
RELAEEMEBEORAZ L7256 L7222, 10% SPI
R Chol M TII Fn & H LekERIIBLNLH -
2. BREIZHL 2 T3, 10% 424 >tk &
10% SPI ¥t~ Chol #hNIZ & 2 FARHERECKE
KBIIZTREBRRLD EEZ LIS, iz, 80%kK
&kt Cholate DM T, Donryu &7 v + DfakE
BREFELL, RRIEIFL(BEINDIZL2HLD
i L72%, L7eh-T, ZEBRTHI0% V4 >
%4z Chol DFEMMTH T 2 KRB E DR K&
EYH, Chol & & HicimmL 7z Cholate iICER T 5 &
WEIND, 4B, 10%5 X4 >k~ Chol D
mc & 5 #RHERE DAL RIENRR I 5 5
TR LD THEBEORIPVBETH 5.

XA 72X SPl2ME—nF 7 HIRE L

Akt (10% & 25%) iz Met, Chol, Chol+Met # #
nENEMmL - @EHERIIC £ 55 v b o Mg Chol L
NXNVDEEF Fig. LicRL 72, 10% %7213 25% 7 &
A4 >tk 25% SPI ¥~ Met ##EshniZ i £ Chol
WCIRABLEILE 52 hh > 125, 10% SPI faktic
X3 % Met @Mz m#E Chol DEFELE T2 L7125
L7z, MZ 278, ZOERICEFRZ < Chol
&z s Chol m LR %3 E, Z o EHI 25% 6%
BRI N 10% FARHERCEETH - 2. L L,
Chol #shn T4 % 4% Chol » L H i3, Met DM
THBEICHHIE N, FDL~ULid 25% SPI §¥ % B
5, gnFnxtBE (Control) o M#f Chol & # ¢
wh o7z,

Met 7 fi# Chol ~D#EEIZ DT HRKRETIX, H+E
4 R Met 28I L 22 BHTEATLNTW B,
Z ¥R, Met T TH#E Chol 132 b & 722924 Jp,
AT EOF—shHFEIN, TOERITI—EL
Tw, F7, MetOBEMEDEWIZ & - T, M
Chol DIEEM R B Z L 2R 2HED » 52,
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(mg/dl)
Exp. Diets* 0 40 80 120 160 200

+0.3% Met
+Chol
+ Chol + 0.3% Met

435.5+21.7
Je b

)

Rt

+0.75% Met
+Chol

3 10% SPI(Control)
+0.3% Met
+Chol
+ Chol +0.3% Met

264.2+15.8
- 3 a

4 25% SPI(Control)
+0.75% Met
+Chol
+Chol+0.75% Met

Fig.1. Effects of dietary cholesterol and methio-

nine on the plasma cholesterol level in rats
fed casein and SPI diets

* See Table 2. Values (means*SE for 5 rats) with
different alphabetical superscripts within a column of
the same experiment are significantly different (p <
0.05).

AEBRTORR, WA 25 78R E LR
nEL, FOZBICEFRL (, MetdB&HEMIC & 51
# Chol nEBIIBEINLk»»72. LaL, SPI %
oy GR E L 23E4A Met DFEMIC & 5 M2 Chol
12, 10%8% CIET L 225 25% 8k Tid 2Rz %« <,
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2 Mm4E Chol DG &R, ARy v 7 EEER
Met RMB % K DEBRKGDEI» LT BNTRL S &
WEIND, UBEAERTO 0% YA k& 10
% SPI fa%Hc Met #NTH T 2 M4 Chol NIEED
B, W 7ERDOIRT I/ BEENENIC
HEET S EEbNLS,

By v 4~k (10~15%) ~? Chol M TEY
% fi#f Chol » E R i3, Met i THBEICHHIZI NS
H|EH LD, FOMHEDEAVIZ/AE IO L
L, ZREBRTHSE, Chol 23T 10% 71 >~k
% 10% SPI ik 3BHUC & 5 I #E Chol 3B 6 H {2
Met DBEMTEHHENTE N, ZDOVIVITIEFE

(Chol JEFMEAKHERL T » + » M4 Chol L ~N)L) %
5L, Met &bz &£ ) Chol DIBELEIZHEMT 5 57,
M4 Chol » LR IIFEZFICIMFIIN L Z L 2L 72,
ZEL® |3, KEBREEL Chol 2 1 10% 4 A4
S EEAD 0.3% D Met BN & - T, M3k Chol
LR AEWHL, FoHlI: Wistar &7 v M X
Donryu %7 v F THETH D Z L 2HLPITL L,
L7245- T, Met#hnic & 5 14k Chol D&, H
A& CHE 2 172 Donryu %7 v b 3o Bl
BRTHD L HICHEINS,

20% % 7213 25% D B X A4 > REUHEED R, 20%
7L B%NDKE S TG Rk BURERSOAD
Chol #NTHA T % M1#f Chol » LR LS, HBEBRTHHE
BrEL LS ICMetBmmTHHIINLI2BMEVGR LN
2. Lo T, Iy bt THEL AL, R
SPI # &Ll (20~25%) ~ Chol I THE T 5
Mm#E Chol » FH b Met M THIHEINB L FEZ b
5. L»L, —HTi3AEBEEHL Chol % &1 25%
74 v EEHS 0.75% D Met o @i, 1 2E Chol
DERF L5, FERTORKPELHERT RN
HELRLNBT,

Chol # & {sfa%tic Met &1 THA T 5 14k Chol
LREIEEIIRIZHL2 T WA, Metid At
4 >R SPIDOHIRT I BB THBZ L5, Metiis
mcs e rgn¥kEMpombL, EAEHERENRM
Xickn, $EE Chol » B{LIE#E, Chol %> Chol #
KRBEWTH 5RO REL EoREN, I
g Chol L~ o) ERIPHICEEG L TWwbZ & b
EBTEX D, 4%, FFHC L 2 &UWAT IV EBREED
@R R & M Chol & DBIEMNBIHIULETH S ).

X 512 Met iz & % 1% Chol » b H #0iilix, Met
SF0 R FNER X FNEUNDGFICERAT S Z &
PHETIREDOLHLNT, BEVREFVLE
ThHab.

Met, Chol, Chol+Met nFHEMIC & 2 MIFHHET
2 VB EE) % Table 3 & Table 4Ic/RL .

10% 7 & 4 > fast~ Met iz, MminH v+
=3 (Thr) 1) > (Ser) HEKTF, #7) > (Tau
HDEREELS. L L, 255%H A4 ~FHFEA~D Met
B’z Met oabs LR L 72, —F, 10%F 7213 25%
SPI # g ¥kt i3 5 Met #n Ti3, MmN Thr
& Ser WEEIKTL, TaurAEICEAL L.

A, Mg N7 ED 10%F 7213 25% DEEHC
Chol #imT, Mm#Eo Thr HEREICET L 22, 72,
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Chol #hméakhc Met #5nid 25% 4 24 ~ ¥t 2k %,
3% Thr & Ser & T L, Taud EHZ2 L7256 L
7z,

A4 kA8 Met iin T, i Thr,
Ser, 7V v nE T2 L b 3N TW
50, BEBRTY 10% 41 >k, 10% SPI &k},
25% SPIfkRt z N Fn~MetZmmic L v, Mo
Thr & Ser & TF L7, Tk LBHRIE, Chol &
AR NBETHEL 2. 52, FESLMmMIEN Thr
i3, Thr oA RERHER TET 3 2 #H4, Thr 2
EXRERIC AN L 7z S RHE IR T i 4f Thr iz i iIcRé
S THMTI2|ELLELRLNEY, Tk ) kel
6, M3 Thr i@kt Thr DB R (KN
DBAR) #REBICKBT 27 I VBB THD EHES
N5, REBRTHOMet DFEMTET %MD Thr 7
ETH, AN THO Thr DR ZRBEL TS L5
ICHER I NS, Met @SN T&$ 2 Mg Thr N{ETIZ,
Met D@EMIC & 2 RERBEHIEL WBAEEZETH 3
ZEd b, K7~ Thr DELY A AR DT
—DONBERTH BT EHBINS,

W10% % 7213 25% 4 & 4 >k 25% SPI Ak &
Chol # &L 25% 74 VAKX THES N2, 20
EiZ/h3 v, F72, L£ERHC Met TN, Mm3E Tau
HERLZ, Tk ) ufERIE, Tau b Met DALH
HEEYPD THBHI LIS B E#HEINS,

SRR, FfRHT Chol M TN Thr #
AHRERHJIZIET L, Chol $BEAM#EN Thr L ~)L
DFRMICEEL TwbZ :HhHEIND, FELD
%, K&#EHZ Chol M T Donryu &7 v F D EI
BLEX N, M2 Thr 2K T L 7255, ok
Thr T, M Thriz L& L KERE D #OF 2
N E#BLPICLT. L72do T, BREBRTHY
+ A > k= SPI fA¥tic Chol N T4 ¥ % Thr
KT, FHERNTO Thr OFRRZ2RZEL Tnwb &%
Zbhd, ZNLDREIZAEL > T DY, Fkh
Thr OWMILIRIX DR ESR Chol NA# & Thr % & % ¢
DERDEZ bNBNDT, ELIZKRFVLETH 5.
% ¥, Nagata 5% L AXERTORKELEL 25% D
XA v F 7212 SPl % & {efakhic Chol &N, Im#E
O Thr FEICET T2 2L L 2, 18

Met #inic & 2 m#E Met & L 5H.i12, Chol # &3 7 WL 227 NT 2 BMEA M Chol NEBHER

Table 5. Effects of dietary cholesterol and methionine on liver weight and
liver lipids in rats fed casein and SPI diets

Exp. Diets® Liver weight Triglyceride Cholesterol

(g/100 g BW.) (mg/g) (mg/g)

1 10% Casein (Control) 4.7%+0.1° 9.5+ 1.6° 2.4%0.1¢
+0.3% Met 5.1+0.1° 62.1+ 4.8 8.51+0.4°

+Chol 6.0£0.12 16.2+ 2.1¢ 42.0%2.4°
+Chol+0.3% Met 6.3%+0.2° 42.2+14.3° 45.2+3.1¢°

2 25% Casein (Control) 4:7+0.1° 23.4+ 4.4° 3.7+0.2¢
+0.75% Met 5.0%0.1° 26.8+ 3.7° 3.9+0.4¢

+Chol 6.0+0.3 38.0+ 4.9° 45.1+1.4®°
+Chol+0.75% Met 6.5+0.2° 55.1% 4.8° 37.0+2.0°

3 10% SPI (Control) 4.0+0.2° 10.4+ 1.9° 2.4+0.3°
+0.3% Met 4.9+0.2° 52.5+ 8.4° 4.4+0.3°

+Chol 5.5+0.2° 33.8+ 3.9° 61.7%5.2¢8
+Chol+0.3% Met 6.2+0.3 80.2+ 9.4° 56.2+2. 28

4 25% SPI (Control) 4.2+0.1° 8.6t 1.6° 2.4%0.4°
+0.75% Met 4.5+0.1¢ 17.8+ 4.0¢ 3.0+0.2°

+Chol 5.240.1° 38.4% 5.4° 35.8+2.0°
+Chol+0.75% Met 5.7+0.1° 53.8+ 6.2 31.8+1.8

* See Table 2. Values (means=SE for 5 rats) with different alphabetical superscripts within
a column of the same experiment are significantly different (p<0.05).
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T, MMEHEEET 3 /BRI & %k Chol NZEE) & DB
EHEATWE S ICBbs, LL, I
& 4 Chol #hmic & 0 Mm% o Chol »* L& L Thr =
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