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ABSTRACT

The LEC rat suffers from spontaneous hereditary hepatitis and liver cancer. The severity
of the hepatitis and incidence of hepatic cancer depend on nutritional conditions, for example
protein components. We prepared soy protein (12.5%) diets containing methionine at the level
of 0.13% or 0.43%. F1 (LEC X Fischer) male rats were fed the diets for 35 days from 70 days
of age. With the low methionine diet (0.13%), hepatic GGT (y-glutamyltranspeptidase) activity
was higher in F1 rats than in Fischer rats. However, the low methionine diet led to larger
decreases of the serum homocysteine concentration in the F1 group than in the Fischer group.
The correlation coefficient between liver GGT activity and serum homocysteine was significant
(P <0.01) for all groups rats. The high sensitivity for methionine shortage found in F1 rats may
be implicated in their high susceptibility to chemical carcinogens. Rep. Soy Protein Res. Com.,
Jpn. 16, 128-132, 1995.
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Table 1. Food constituent
a-Potato starch 36.5%
Sucrose 40.0
Soy protein isolate 12.5
Corn oil 5.0
Cholesterol 0.1
Choline chloride 0.1
Salt mixture (Cu free) 4.0
Vitamin mixture 1.5
DL-Methionine 0.3

Salt and vitamin mixture were prepared by the
prescription of Harper without copper compound.
DL-Methionine (0.3%) was added to a diet of Met
(+) group, only.

ED LS R ERT S, KELABERHE - 6k
THRET L7z,
il %

RKEABEI2.5%DEREER (Met(-) ¥ Met
0.13%) & Z#iz0.3% Met2@inL 7z gsinfast (Met

(+) B, Met 0.43%) %FHE L7 (Tablel), I
i, BISEAREAHEWRESTHREL-EELRU
WHETH B, £BT0HEDOF]L (LEC X Fischer) M
Zw M &Met (-) B EMet (+) B Cpair-feeding
L, 35HMEIMAE L7, 8 & L CFischerZ v b ¥ LEC
Zv b EFEE LI, —KDOWRE, T—F VIREBETW
DEMUz, MESH 7 S / Biddithioerythritol T9
NTETTHE E UTHPLCTHIE L 729, FFlgDCuld,
HER-EBE R OBRE TEAK Utk RFWRELT
HE LTzo FFGGT (y-glutamyltranspeptidase EC 2.
3.2.2) HEMHEIFO.ISMKCIHREY A — D0 g LFEZ

Table 2. Body weight increase and clinical findings in serum
M Body weight Albumin GOT
. et P
Strain addition Rat increase
(%) (g/100 mL) (Karmen U)

F1 - 7 8.9+22 3.78+0.15 103+27

+ 6 11.2£15 3.70+0.18 129+41
Fischer - 6 13.5+3.7 4.11%0.21 120+43

+ 7 13.244.2 4.20£0.14 111+43
LEC — 2 5.4, 6.4 3.3, 35 85, 96
Statistical F1 vs Fischer * ** NS
significance Met (—) vs Met (+) NS NS NS

“Body weight increase” was calculated as an increase during feeding/initial BW in (%). Each data represents

Mean = SD.

Asterisk marks * and ** mean P <0.05 and P <0.01, respectively.

“NS” means not significant.

Table 3. Liver glutathione concentration and GGT activity

GSH GGT Cu
Strai Met . .
rain addition (zmole p—mtroamhne
(mg/g) /g prot 30 min) (ug/g)
F1 - 2.881+0.69 8.5+2.7 6.31+0.6
+ 2.4140.49 4.5+2.7 6.2+£0.3
Fischer — 2.79+0.47 40+23 5.8+0.3
+ 2.97£0.68 26+1.7 5.2+04
LEC - 29, 29 268, 224
Statistical F1 vs Fischer NS *E o
significance Met (—) vs Met (+) NS * NS

GSH : Glutathione
GGT : y-Glutamyltranspeptidase
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Table 4.

Sulfur containing amino acids in serum

Met

Strain addition

HomoCys
(M)

GSH
(M)

Cys
(M)

F1 -

Fischer

+ 0+

LEC -

3.7+0.4
6.3£0.6
11.3£2.0
12.4+1.6
3.8, 3.1

43+4
42+5
45+38
42£8

289124
321+19
31139
299+32
310, 306 44, 38

F1 vs Fischer %
Met (—) vs Met (+) *x

Statistical
significance

NS NS
NS NS

oF1. Met-
AF1. Met+
mFis. Met-
ofFis. Met+
*LEC. Met-

* k T

GGT

0 1 2 3 4 5
HomoCys

Correlation between serum HomoCys and liver
GGT. Serum HomoCys (¢M) and liver GGT
activity (umole p-nitroaniline/g protein 30 min)

Fig. 1.

are plotted in logarithmic scale. A correlation
coefficient between them is -0.619 (n=28, P <
0.01).

{#ivyy-glutamyl-p-nitroanilide 2 &5 & L ¢, FFGSH
(BJCA) lglutathione reductase® fv> % Tietze &
DIETHIE L 12,
Met@mnOBhR, strainfl D2 I1ZANOVA-testiZ £
DEEM (P<0.05) Z¥ELZ,
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F17 v b idMet (+) BEictb~Met (-) BETHRER
A izin iz (Table 2), FIOKFCulBE i3 Fischer
WIFIFEL L (Table3), MEGOTDLH 4w, L
L, MEHomoCysidf& < (Table 4), %z, Met(-)
FTLECT v MIEWE & &5z, #2, IFGGTIEM:
BF1Z vy bTERL, BiMet (-) HTEWEE -
720 MEHomoCysiBE L FFGGTIEM 2ty 7 7
wray 95 EMHBEGREr=-0.619 2V EE (n=
28, P<0.0D) wAEBEL 72 (Fig. 1o

% =

RY, B REMTEMOTEREEICOWTIES
OWREEH 2% LerL, RKELABEDRETH S
TMetiBE OIS, & TEE, OMBECR->TE2 3
&, B—D&E 2w, —e, B ABE I Met
BEMEL, KRHOLAHER: LTIEFRINLD
NE S, WL, INBFEERIEENRDH D, E
TURHEE, HREE CRHTRE2DF, Eliao
WIEIHIEMetBIIEFR & sh™, ZhsBED:
B, Met X DEESEAA BN T WS, —F, Met, 2V
YORRBIWZ L BBLER bV XA OS] ST
2025, RIIMetSEDEWKTE I ABEED,
FFRDOFIEBRICED & 5 2R HO0», LA
JEEARFELECT v b THRETL T & 72,
MHRFEEROMEY & VB »SLECT v MX
WER T S/ BREEE I 0w, gl7 3/
# @ > % HomoCys#iFischerZ v M izl TH S H iz
B &z RBwiIE LY,
HomoCysiZMet2» 5 Tau~\ZE 5 trans-sulfuration
pathway CCysH A & Met~\V ¥4 7 V&3 FED
P SWAIET %, £ b DOEHomoCysIMEE 1 e K
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Cystathionine synthase RIEREREIZA SN L E S

3 ¥ Be, B ORI & 261 003RE S h, PAZEMEIR
BEMEE £oTw 5, KHomoCysILIE IR &
Y, EIREIE TEHomoCysIE DB EFIR H
b, ZO%BE, CysFEEOHEMPER L BEbiTwn
2, LECZ v + O{EHomoCysI4E 13 Cufiiit e %
bOBITOBRETHY, TOBRROEKREFSZ I,
CufFltEED L WF1Z7 y P TOBENER L Bbih
720

FFOGSHEE 1ZF1, FischerZ v b il b Meti
BB Rz < EE»Ew, L L, FGCTEHEEMNME
Metfi#t, FFICF1Z7 v F TE <, GSHOS RN E % -
TWwa EEbh3, ZHICEDLE TMEHomoCysi
EHF1Z7 v b TEL, ¥ig, EMetfBCLECT v b
WEWEE % 57z, MMEHomoCys & FFGGTIEMEAH
EOMHBEEZRT 2 5, MEHomoCysDET iX
GSHORHEHED FHIC & Y CysARADWRNGE
FolEREMHEIENSG, IRNEFITOBEERTDH
D, CuDBEMEE & MV LIBHREE X 5,

FFOGGTERER IZEMetflk 7217 T <, FE(LZE
MEErETSNIEIIbFE SR, GST-p (glutamyl
s-transferase-placenta form) BE & & b [ HIJERHE
DX —H—L25?, Ko ITEBOGERER %0 -
727 v MFEOWITRT, FHECEIE > TGCTHE DR
b3 s C &, ERBOKRRT v b TCCTIEMEOR
i3 2 & FCGSHORHMINE L & L 2R TV 513,
GCTEEZOFHE L FEDOBRII D mHBZ DS, &
DER LA A+ Y DEETICGSHS 7 O h VI %
BITAREENRENT LR,

Metix £ L ALH, GSHOER & LCHF%, FFEO
FAERFRIC K E R BE RO, F17 v M2 b2
nlzMetRNE I ¥ 2 REZHOR S 1%, R -HROF
TEREE & OBIRCHERN b 7 B,
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