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Activities of Several Liver Enzymes in Rats Fed on the Diet of Casein or Lactalbumin or
Casein-Lactalbumin Mixture. Akio Masaki, Department of Pediatrics (Director: Prof. L
Sagawa), School of Medicine, Kanazawa University.



122 IE

DOHEB I HE>THE L Karmen BAfC TEERIEH:
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360
529
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462
569
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2549
2200
2574
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24 66
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103.5 | 2.79 | 4.62 | 31.2
120.0 | 3.61 | 6.79 | 30.6
106.5 | 2.93 | 5.16 | 30.0
112.0 | 3.39 | 5.92"| 30.3
109.5 1 3.32 | 5.99 | 29.1
0.2
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64.5
2 169.5
3 | 65.5
!65.4:!:’11
1.10

4 | 64.5

5 | 63.0
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SMICHE BT HOk
(P<0.01). RA#HK
fif Arginase @ total
activity FHRR &
(mgN/R) O3
LTFey +35EK
9 D & EF RIS
Shiz. TEIIHEER
¥ r=0.791, [ERZ
¥ 62.3 (P<0.01),
T B AERI R r=0.
793, [HJFH K 37.0
(P<0.01), &I
B % r=0.812, [/7
{%2¥ 40.8 (P<0.01)
ThHDol. THEIH
DOERFRBOZREFE
(P<0.05) THo7zHs
ITREMBOEIIER
T2k,

Z %

AEA VEBRRRE
LicZ v FOEKEEN
1210~60%D 5 £20%
VARLVTERBRL, &
N UIFERE,
BERERHEALOBE
RENEML. Th
I =hs 522D DL &
BR—-875. —F%E
BEEHEA Y, 57
FTNT IV, HE4
VoS ETNT IV
B&(1:1)icLTH
B9 5 L10%ERL N
WTWRZ 7 P77 3
VISP HEAY -
57 FTNTIVERE
Bt A4 YBEICHL
REEMZES hicE
FCRERSAEREN
L e E B %
RIS, 20% & 40%
BEHV VT 3EM
WCEE A I8 DI

Hegsted 5 9 [ Slope ratio assay K XD 57 +7
w73y, #€4 D relative potency ZZNEH
100%, 70% &1L, Osborne 52 % 14.8% 5 7 b
TTIvE, 16.2% ¥4 v EILEBREZ T v b
ORE#MIZNEHN 122g & 105g T, 7 v FPOR
EBlti3s 7y 77 ivssXsidy, BHEDOM
D, BEADHI0%EEL ~VIEBT 55 v FORKRE
B AE¥AY - 57 bTATIVEA (1 1) 28
HEA VKD BRIFTH B LB/RNTNE, 7y PO
BEEIMCHUTRAEA v EAE20% TR L ~T
HOIBEEL ~VTET 7 bTAT V155 TITH
LY« F7 VTNT IVEENIEA Y ZOFRT
HBrLEbLNS.

BEENE & T Arginase DEA R L 723R4E R
£, Seifter 53 [ZEEHET v POF Arginase
RRED LU HFERED BRE Z3PICEETHEL,
Rosenthal 5 3 35 v b% 2 BHMEAIKT S LI
EABIT 43% kb total Arginase FEMEIL 68%
SUAFHERROZNE LS BTV E. —F
Miller 1) [ZEBHAF IIBEHAT v 1O FF Argi-
nase 3 FFHEREORD LEEL EHARBICEY
T HNIEREN T BETEE T2 LdN, BEWR
Millman 20 455 » FOEER 25 SIKEEHA
ICHY B Arginase gD @ FEHEEIT iy —&
IR LBE LTV S, EHORMTII0%EA
VAR REE L U TEREARE IRT 5 LFERER
26%, BT Arginase 1&iEid 58% bz &iKish
Seifter ® Rosenthal DBGREICIEL. 19394E Light-
body 5 ¥ I REPFEAESHERICELT 7 v MiF
Arginase D EH T2 L% KLk, ZD%k Man-
delstam & 1 |35 » T Arginase HEME0ERER
Bo#Emc s U T B UMEMCERNBEGROSH 5 C
LAEEHL, FEL M &5 v T Arginase 1EHER
FRAREE SR OMINICLOERIIC LR OEMERSE
LTHYD, Schimke® »hERBEHTNE. —FHH
FEL R EERERICLY FBRENEEXD D Argi-
nase JEMEEL LR B, FFMERY D ORI
REBEAEEERTNENDTVS, ZEEORETI
unit activity, total activity & dICREELEDE
TR U CHF Arginase (8L, 1312 BERIGED
BE&AESR U7z, specific activity OZE T HEW TR
ot ds, 60%FEE LY~ E10%EE L~ TIRHEET
FHICHBREERUFEREOED % LB 2 HZR
LT3,

Arginase DISNORZEV 4 7 VBRLAEREQED
BIpEks Ui cil, HHLY O v MFRHEY
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1 7 VEBERELERSIHEREL ~vollicon T
ERUKEG&EDsS D, Schimkes®d 5 v MNFRFY
1 I VBREIEEEARICEIZ R U ERED LR
ZRT EARRTOSB, FEZHOD QEL 2 T Ornithine
transcarbamylase 3 unit activity, total activity
EHEMEHANLB60%HEL v L~ E TEERREORE
e o> TLEHEAERU7H3, Specific activity % 20
B%EEL WL ETIRIZEAEETZRIE MOk,
20%TEAV SNEFEKEL U TEEAREY S5 LFER
B3 28%, BT Ornithine transcarbamylase JEi:iZ
52% K bnicC LI OFERBOELZ R 50k
182 a7, Schimke® & 7 BREIDEE LS
w MFF Ornithine transcarbamylase @ HiAMNE P&
HEORD LD bRTH2 LB, »rriEEEAER
DEICEI DRI ZEW™RRT T v I Arginase 715
CMT Ornithine transcarbamylase @ kinetic pro-
perty T34 ZERHSNITNDERNTIN S,

EPRIE BB D BIICAED BF Arginase IEHED %
Bh9- % ¢ &iCi L Mandelstam & 1D (3 &EIiC &9
ZEENESHRE LTHRBLTWS, 2FEHED
BTN T v F = OBGAB NS BT LIRS
TH 5D, Cruz-Coke®, Auerbach® 53T+
=vxE5EZTH 5 v T Arginase I REEINLT
W& U, Schimke® HRFEV 4 7 VBRI T v=7F
Y, FrhuYy, TaF=y, REEEZTLEYL
BV ERNTIN S, Mass™®, Gorini &P kil
RIBE T B3H» 5 To+¥=> %K< & Ornithine
transcabamylase DAFRIL EoBEICEIRT 508, b
THERIN TAF=VicLD ETLRL®BZE WV
9. Schimke3d {7 v T F=rESFHE
BAEEZ B2 ETAEF=VEARICKTIHE 4 >O8
HEWER 2 f5Ic LR 5%, Arginase JEHEIEE
LT & RO RIBEIC A 5 L7 s BRI B L
T B EBRTN S, BEBEEEOHENICHE S Ar-
ginase X {hORFEH A4 7 VBEEDLET % 12 AWCEE
I3 BHWEHRICT WO LRI <& TR EE
b,

BRMRER ERET 4 7 vl E DRI DN TE
H 50D ERE B4 L A Arginase B
Ptk R R & ORGIC LBIBIAD &5 3 € & & FBH L
OO HEIREFRIC VT B Y=102+399X, #3
BARIK r=0.99 23RKHTNE. ZDHREES DD |}
Arginase JEEEF EHRIMRER I D 2 HEAN CHEEM
BB ocds, INTH—ERLIKRES hD-
E LT3, Schimke3 HEHREBEREYSA 7
IVEESED total activity DRIC BB D BT

PN

BLEETEDTNEG., BEEDALA v 0—60% L~
Kb 2 BT R R & IF Arginase 71508
{T Ornithine transcarbamylase @ total activity
& DRJICTEERIIL IFIEBRIZERD S NS Dl s, #E
WRRESHTICOh THEBREEO LR THC &iF
HoSpTHU, 35ICHHMRERONH EDORICIRE
B AERRBRRD B B C LR S, REPRE DR
FA3T T Krebs ORFZE V4 7 Vit EOTHESNS
MEIBILODNTIRIRDE DB/ OH 5. TIEbD
Miller 5 ® (& 3—Me DAB #575 v + ORI
TE=Y ET RS XV EP S ODRELERBESR 7
v MFOZEND0%L T TH 2 DI LIREET v £=
Y ARMEE L SR UBEICRRERICRHAINSC L
LD Ty E=Th5ORELERD Krebs-Henseleit
DRFEY 4 7 VLS ORBBIC DT HITRDON LT
EERELTHS, —F LSO RrEL vic7x
VBT =Y LENATERHILRREE BN S €
ACiE 7 v FFF Arginase B E ISRV EL T
Arginase @ total activity @ Z{tds RESRODO M
BOACIDOTHEINS LS BEHZ O TR
LaRRTINE, FEEDHEN FF Arginase, Ornithine
transcarbamylase (D total activity 28 HiRER
EEAICHTET LBV EORKRE LBICISIKAERD
BRI EET 5.

BEREOBENENEREY A 7 VR & ORI
WTHERS DM 25 v FIF Arginase @ total acti
vity BEOXWEREE B HDE L —EOHR
REBCH LEOCEBEREEERLUEWMEL, TR
s R 7V BREAYRERNS v O ERTH
Arginase TEMEIIRBMOET & & HICET L3,
T DEF&D Arginase FEEED Zbid REHE & ¥
WA TH DI BTN SE, EEFNERT THIE
Bic T NIT10% —40%FEH L <~V TOHREE RO
¥ickid B BF Ornithine transcarbamylase @ total
activity OBRIZ 7 7 v TN T I VRS TR AEA ¥

<57 FTAT I VBABOBRGEME 4 Y EO
ER RIS HICERTHD C DEIZI0%EN
L~ TD total activity 55 7 + T Iy, HE
AV S YTNVTIVRARE LB EA VEICEL
A& titkdbDEEbiE,. FIF Arginase
@ total activity & HHERFZE O & D BFRES
BLAEAY T VTTIVBEELIAEAVE
OEIRFHMOZEREETHD, T/ 7Ty
BLAEA VBEORRBBICEEROZER A 50K
V. TRIC L A0%ER L v TOPRILRRESD

DFF Ornithine transcarbamylase, Arginase @
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total activity {37 7 b T T IvEBLBICHEL Y

- T EYTNT IVBABRNAEA VEICHLEN T
LS leibh, HABREEREOEOELFMLT
WarHDEEDLNA.

AEA VEEARE UEEERLY ~vOERIC X
57 v MiF transaminase T DW\WT EES 2 % fF
GPT g0 OiEHEDS 10, 25, 40, 60%EH L ~u
TEEBEARD fhEh 4.1, 6.7, 8.0, 12.5 £Th
b, BF GOT gX4 0 OEWEII0%EH L ~VTEER
HEDOLIETHVAEER L~ VvOENIK DN
CTEH 4 3 &, Schimke®» |3 50—60g D
7 v MIF GPT g ¥4 OFEHER 15%, 60% BEEHL
~WVTENZEN 39.6, 110 TH D, FF GOT g b
DIEWEEL 102, 209 THYRFIEV A 7 VvBROT =
LU T3 &~ T 3, Rosen 5 2 [3fF GPT
g M OFEMED 18, 35, 50, 75% BH L NIV THE
EEBOD 1.8, 2.4, 4.1, 7.5{5TH Y, F GOT O
EHERTB%ER L NV TREEARDENLD20%
ERAERUZZERBRN, 51 GPTIRIHLIAMT cor-
ticosteroid #5, TuFyURER, #HHELEICXD
ERIC LRI 2 EDO Va4 7Y ADBREIR
FTHO GPT EFOEFRE® R v RICHd 2@
RInEfBL T3, Harper 53 3 JF GOT 100g
EELRD OLERET 0, 11, 25, 50%H-E 4 B
ZNEN24, 38, 45, 63 TH DOz RTINS, FE
OBIEESEER Y4 v L DEnE & &I
GPT, GOT ikl FH- U, ¥/ GPT OEHiZ GOT
DOEMEKRE S FESTW ., 0 ThbFERERE
DEEEZTIDICERLTEOFEEEOHEKOER
ZRTHDEEPNS.

i transaminase &M & AEHEHEOENE(LLD
BEEIC DN TORERH SN, FHOTIL DK
B IO X GPT ¢ ¥ oEBERVTH
DBEAVASLVTEHIEA VBEES 7 v TATIVED
I HEAY - 57 TATIVBABIOMICIE
HREROERASNKELDI, 10% BEHL <D total
activity DA 5 7 b TAT I VvERAEAL VEEID S
RKTHLLIBEBREERTY, ChRFEEOEIKD
ESRBDTH B, IO ICHERMGDENELE TR
FNBERETHAS. IF GOT BHERTTOEH
LT 3EICERRBY ShiihDlk. BEEOTR
DREHTRIELAVES 7 P TUTIVDEHIRE
AE DM IENEA IF GPT, GOT O H&h o ¥
ETAHELREETHAS.

T ol

1) 9 v ¥ GPT, GOT, Ornithine transcar-
bamylase, Arginase JEMEEEIIBH I E4 v OEE L
EhiIcEmL . :

2) BEAE4 v OEERICLESFF Ornithine trans-
carbamylase, Arginase &7EME EHRHEREE (mg
N/B) ORicid BRI HAIBSRIE Ao nithDik
25, PREREE (mgN/H) Ox%ks OMic BRI
ZRDI.

3) 10%BHLV~NVOEMICEZ T v FOKESEM
(g/R) BEABZ 7 MTu7 IV BolI €LY

T MPTUTIVIRA (1:1) ORI EA v X
DHIRTHOLRBEEZRERLE

1) 10% BEHL O &ffickd 7 v M Orni-
thine transcarbamylase JEMEIERHMS 7 FT
TIVELVRAELY - 57 v TATIVESE (1
11) OBE €A XD bEL WENIUEFEEER
7.
5) 10%—40%FEE L ~VvOEHD 5 » MF Orni-
thine transcarbamylase, Arginase &M EF & Bt
R%ZE (mgN/B) DX EDOMICH S 3 BIREREK
BREABALA Y EHELAY - F7 2 TLT IVES
(1:1) WkOEEEERDB. 10%—~40%FEE L~
JVOFF Ornithine transcarbamylase &¥EHEE & HE
HREZERE (mgN/H) OWEEDOMIK A5 2EIREFR
BRAEAVEFT I I TAT I v EICkDEEREEDR
H 5.

6) 7 v MF GPT, GOT EHiZ &EEHTH S
AEAY, T VTNT IV, B€AV 57 bTN
TIVEAE(1:1) DWMEENBERBCIVEESL
BTN,

MR DI e b HIAEIERES /e 5 68 & B 2507 B
ERE) B R S B O AR L ¥ 3. i mstife » mss
AR AR, SRR EOHERY B o AR RS
LN BB NI Fe B E R e B e L g3
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Abstract

The activities of four kinds of liver-enzymes were investigated in young rats fed on a
special protein diet. Seventy-nine male rats, ranging in weight from 60 to 70 gm. were
reared on the diets which contained various concentrations of casein or lactalbumin or
casein-lactalbumin mixture as source of protein. The ratio of casein/lactalbumin in the
mixture was 1: 1 and similar to the ratio of human milk. '

After two weeks, they were sacrificed to investigate the relationship of enzymatic activi-
ties in the liver and amounts of urea excreted in urine between these groups of rats. The
liver-enzymes tested were ornithine transcarbamylase (OCT), arginase, glutamic pyruvic
transaminase (GPT), and glutamic oxalacetic transaminase (GOT). The results were as
follows.

(1) Five groups of rats were on the diet of various concentrations of casein; 02, 102,
20%, 402, and 60% respectively. The activities of four enzymes increased with the rise
of casein concentration in the diet at unit activities, specific activities and total activities of
the enzymes. And the linear correlation was recognized between the logarithmic values of
urinary urea nitrogen (mg/day) and the total activities of OCT and arginase in the liver.

(2) Fifty-four rats were divided into three large groups; casein group (three subgroups,
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10%, 202, and 402% of casein), lactalbumin group (three subgroups, 10%, 20%, and 40%
of lactalbumin) and casein-lactalbumin mixture group (three subgroups, 10%, 20%, and
40% of the mixture).

Among three groups of 10% of dietary protein, OCT activity was the lowest in the
casein group. Its difference between the casein group and the other two groups was stati-
stically significant. In the groups of 20% and 40% of protein, OCT activity was approxi-
mately at the same levels.

The regression coefficient between the logarithmic values of urinary urea N and the total
actvity of OCT and arginase was examined as to these three groups. The casein group
had a different regression coefficient from that of the mixxture group in statistical signi-
ficance.

The regression coeffient between the logarithmic values of urinary urea N and the total
activity of OCT in the casein group was statistically different from the one in the lactal-
bumin group.

Concerning the activities of GPT and GOT, there were no differences recognized in these
three groups. Accordingly the qualitative change of dietary protein, not the concentration,
did not affect the activities of GPT and GOT in the liver.



