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Rat liver aspartate transaminase is induced by high-protein diet feeding

aspartate transaminase protein in cytosol fraction is able to detect on SDS-PAGE

ABE Mayumi*, YOKOYAMA Megumi*, SATO Kaori*,
ABE Yuiko* and AOYAMA Yuji*$
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Table 1 The composition of experimental diets

Test Diet (g/kg)
basal diet protein-free diet

919% protein diet

corn starch 579 579+180=759 -

casein 180 - 180+579+150=909
sucrose 150 - =

salt mix 40

vegitable oil 20

cellulose powder 20

vitamin mix 11
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To7®, i3 idPieceth # 2 v, Fikid
Piece = = 2 7V IChE> 72,
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lanefii\v>, PAGEL =4 A X7V (7 + —#)
T40mA EEHHIC & D 507 FIKEN L 72, % D%,
CBB$ta TS v R 7 EIKEI N Y — v 2 BIEE L 72,

Western Bloti, 7 v FFIEPMS% v 87 E %
200, 500, HXU'1000ng/lane Hv 7z, IXPiffkEL
CRabbit anti-AST antibody, 2X#ifk& LT Goat
anti-rabbit IgG antibody alkaline phosphatase
conjugate IZ peroxidase Z#5k L 72 b D% HV 7z,

#*K(9)
120.0

faw  BR

1. v bhOEE

SO TZzNEN I LBEMMAET L7 v
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A~ L7 (Fig.1),
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Fig.1 Growth curve of rats

Each rat was fed and bred for a week with three types of bait. The graph indicates the growth pattern of

each rat in that period.
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Fig.2 SDS-PAGE of rat liver cytosol fraction
Lanel-3: Standard diet, Lane4-6: Protein-free diet, Lane7-9: High-protein diet. Lane 10: Protein standard
(AE-1440 EzStandard) .
Phosphorylase » (MW=97,400) , Bovine serum albumin (MW=66,300) , Egg albumin (MW=45,000) ,
Carbonic anhydrase (MW=29,000) , Soybean trypsin inhibitor (MW=20,100) , Lysozyme (MW=14,300)

2. 3v MNAThE#BEE D SDS-PAGE

Fig.2 127" § & 9 1247 7§ 44,000 D AST 12 #f]
BNV D, BRALRBEIKELT, 20%
VBRI S e,

—Hi. ) OO E NS v IVETH
% ALT H3flie'& @ SDS-PAGE I CHEZR T & % 7
H7o, REBRTIE, ALT (57804.48 [FRIE%K -
541]) ICHM T 20 RO Y 87 BNy FidhE
FTELoT (Fig.2),
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SR E T3 L I ALT 28Tt L
TL %, > CTALT TEEIGED 6 Ll B&1E,
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ASTRREVYNLEY, TAAYV 74 AT 75 —8
BE, oA ES B L T2k %, AST kL,
1Yy M VDMK D 7932 5~ 40 B 3 FEAET B
D, ZNEDLVIEAITRE LB INS, WL

WIEBI D% LI EATAEADH S, LiIFs
CEFHT L TWIURILICRE B, ALTIZ, ASTBL |
R D S I B2 T, B X D v
E. BEIFZE. IBMEIFZE. 7V a — VR ITFREE,
AT R E, IFREZE. TR 722 & DR H3 &
%, FRICAMER 4 T, ASTRHAR2000 ~ 3000
Bz o mOBREMICZ2 b H 5,

ALT @910 13 2 5D U 7 2= + (471
§55,000) 5 7% %5y F# 115,000 D #H T H
D, BEAETRTOIEEITHFLET 225, AST
ICHAKRETH D, b OIFETH ASTO
#1/3ThH 5, LT, Ol EHHONETH
%, F. KRIMERCTIEIME DK 7 f5HEET 2 ©,
INFTALTIZMEICOATFET S LEZD
NTE7, L»L., Yang, R. Z. 53T hav ¥
Y 72 b ALT D isoform 23f74Ed % 2 & 245
L7®, MiEOALT 3tk 8q24.3, S +a
¥ F U 7 DOALTIZ Rtk 16q12.1 ICHFET 5,
IFHIBENICHEET 2 2 DDALT 74 Y A LD
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3. ASTDOLLEMED LR

AST HiG M 13428 %E & o % 7 A&7 0.311nmol/
min/mg, &% > %7 ’H £ <0.110nmol/min/mg,
&% v 878 £ ¢0.617nmol/min/mg T & - 7z
(Table2), &% v /87 HAETIEEMERLD 1.9
PeiEMEDd s <. s o 7 B fr LI L T5.6
fGRd BoTwk, MYV A2EBICE
ASTHFEHIN TS I LERBL TS, 1%
HEY VR TERTHISY VR ER XD 3R5HIG
EDE o T2 HlIx, REHIC18% 5 ¥
JEEGERELTVWLIEICKDHDTHS ),

SV T

Table 2 AST activities on 3 kinds of diets

Diet activity sp.activity
pmol/min/ml nmol/min/mg

STD 1.74 0.311

Protein-free 1.29 0.110

High-protein 4.85 0.617

Rat liver fed each diet was homogenized with
buffer and centrifuged at 10,000xg for 10min. The
supernatant was used as enzyme source

4, ASTdDKinetics
ASTD 7 A8 5 XV EICH$ 2 Km %z Hll &
T2 EEY VN7 HAT45.85mM, Y %
BAT47.8ImM, % L THHESY v R 7 B f
T37.456mM & HlE S, FREICE T 5 AST
DT ANRTIXVIBICHTZ2KmIZZELL TES
T, BEIIKmEICBS LTwawnl Ehibh s
(Table3), ASTD 7 2,87 ¥ Bz x}§ % Km

Table 3 Km value for rat liver cytosol AST

Diet Km (n=2)
mM
STD 37.45
Protein-free 47.81
High-protein 45.85

AST assay was done duplicates. The measurement
of Km for aspartic acid of AST measured AST
activity for 5 minutes using the base aspartic acid
concentrations of 0, 5, 10, 20, 50, 100 mM.

#E AST @ SDS-PAGE (2 & 2 i

3. 1mM @ kv I H 2 h3, AL TES
N E D DI EE 57, T DEWITHEESE
th, BEEOREEDEDICLEHDTHS I,

5. Western BlotiZ& 3 AST ¥ > /XU ED&H

SDS-PAGE THi ] & 117247 F 244,000 D N v
FIASTZ R TN PR E) 2B I
3 % 7- %, Western Blotik T, AST¥ v 828
DR 21T 72,

Western blot # 79 i dH 7> T, 7 v bIFIK
PMS % v 8 78 1%, 200, 500, 1000ng % H >
TYkE) L PVDFRICHEE L 72, Z OFEHE, &5
YNV BEBETRLFEINPL . ASTHFEE I N
T EDEEHSI N, RS VR £ TR
18% % v 7 HZGURHTHLDT, HIK
JEDAST D AEAHERF STV 2, —77, MY
VR BERETHEDP DS ASTHR DM ThiT
W3 ZEDbhotz (Fig.3),

8 V87 HIBHUC X 5 ASTOFEIZ AT v A
FALEY ARG THREINTH 2089 5
X, 77F /24> v DEEIZ L2 mRNAKLE D
PHE SRR 21T ) DD TIF) oA
> DIxDNA-dependent RNA polymerase @ fH 2
Hlchznc, HE, BEPHEIN TR0
AW 22 TES,

% (12,13)O

STD  High Protein
-protein  -free

[ LN (B |

— =
200 5001000
200 500 1000
200 500 1000
Protein (ng)

Fig.3 Western blot of rat liver cytosol

Each protein sample was electrophoresed at 40mA
for 50min using 12.5% acrylamide gel and blotted
to PVDF membrane at 2 mA/cm? for 30 minutes.
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Rat liver aspartate transaminase is induced by high-
protein diet feeding

aspartate transaminase protein in cytosol fraction is able to
detect on SDS-PAGE

ABE Mayumi*, YOKOYAMA Megumi*,
SATO Kaori*, ABE Yuiko* and AOYAMA Yuji*$

Abstract

Four-week-old Wistar rats fed a standard diet (18% protein) , a high protein diet (91%
protein) and a protein-free diet (0% protein) were reared for one week and examined the
induction of AST enzyme. As a result, the AST activity was 1.9 times higher in the high protein
diet than in the standard diet. 5.6-fold induction was observed when compared to protein-free
diet. Analysis of the protein pattern by SDS-PAGE analysis of the cytoplasmic fraction of the
liver of rats showed that a protein with a molecular weight of 44,000 corresponding to AST was
induced in rats with a high protein diet. When Western Blot was performed using an anti-AST
antibody, it was found that the protein having a molecular weight of 44,000 recognized by SDS-
PAGE was AST.

Key word: AST, high protein diet, SDS-PAGE, Western Blot.

Abbreviations used are: ALT; alanine transaminase, AST; aspartate transaminase, CBB;
coomassie brilliant blue, cAST; cytosolic aspartate transaminase, MDH; malate dehydrogenase,
mAST; mitochondrial aspartate transaminase, PVDF; poly vinylidene difluoride, PMS; post
mitochondrial supernatant, PLP; pyridoxal 5'-phosphate, SDH; serine dehydratase, SDS-PAGE;
sodium dodecyl sulfate polyacrylamide gel electrophoresis, SPF; specific pathogen free, TAT;

tyrosine aminotransferase.

* Shuko Junior College
§ To whom correspondence should be addressed.

(Bulletin of Shuko Junior College No.41, 2021)
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Nutritional components and texture of pumpkin “Nanbu Ichiro”
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Effects of early career choice on the number of life course events described and

career development.

NAKAO Ayako*$
£ B

FERIEICE 2T, 7473 -8B 24Xy MEEEE, X v V) 7REREDGRICAED D % 2
L7, Z ORGSR, EFBESIICERE L Tw 32403, AERMORYE 1HEARICHN, A XV F2AE
ICH B L 7, FAHMPIRBRIEOFEEE, ¥ v ) PHRERED T5HE - HE I8V THRICE
BRzm L7, SRRSO, FER O 4 FEHIREAITIER T, iz ko 5 2 & otk
BDIAT7ARY FZEERIICA A=Y 5 L2BRINAD, FLEARENITA A=Y L THLIHES
D% ZORRDS 303, AWFEICE T 2 HMBERILDLEDR L e A Xv MUEEDS 30, &

W e ) PHGERED TEHE - HE KBTI RIS bDEEZ 65,

¥—I—F:947a—2A

FF & B/

HODNECREEDL I B NI ZD
2, SRAEPHERIED X ) REEDOARKTIEZ S
BA4ER O B DE» T 2RI % Bk
A A= TEBANIEZERE VWL, Z0F
MES 2 E% 3B VEIICAZLS, Ly
L, ZEAEMTOEVLDTH->7E LThH,
FkEZBER L CAa s 2 iz, HEORELHEZ

*  BRLEIRY:  SIREE AR
Shuko Junior College

§ HEEH
F47 2021 (AfI3) E3HLH

WEGEIR ¥ oY THEE

Rk L. ZDEBDIODITEEHZTH LT
Ficida s, Zok)cEINE, BODI74 7
A=A % EDK LWVHRETA A=Y TELDIC
X oT, HOWSFE-> Qo 23 I W2, /2%
N%&EIRRTRED%E L HEICRHRTE 2 X
b Ll b HRFELMRD &
IR T 2 ETFRL TR 3D0IC L > T, Wk
M BITE DRI FER P RIE R DB IE2 17> T
IR AVAON

AT E > THIR E V) RS, ARG
T EEDBITELZHREFELRDT, ZDLwfilE
7%, BRERTEE) 2179 BRic i3, EARIRRICH X

37 —



ERLRIIR il 2

oL FERHT 20 TR, BERCEA
e, REEHhOBA L OfER £, HkH & K
oM E T L 720350 ISR 2179 O hs
WThH29, EBIZ, 8o Oz EZ
2L, EZ2ITANEL LE LW, FKIE LB
Nl ke, BERCEERE~DY) 722

FAHTL B2 E0% 0, MU T, 2o 03 E4E
WTH %13 ERRBIREIDS A L — RIHEFT T 2 54
D%\,

Rep: IR O R 2 B> 7 HE 1 e < Dl
HmINTWV B (FEH2005), 2 2 TiE, SEIED)
DEUES DR 1 — 2RISR OB i %
W2 2HD0% 0w iR (L#2010), 1
KAEDX v )V 7THELBEOMBREAL L, B
HRIRD A% v U THREICBRT B LV
B ORIN2016), ZF2HEEDX v ) 7Rk &k
EFE O BIEE 2 Bt L K5 R, RERICR T 2 i
. =T 4 7 TRITHDOLEADE E v o7
CRIEDOR N I, BBIEEIEFE T v & v
I RER (25 2008) 72 EMEE I TV 5,

EXZ, WEEERICB VT, B LR EIR
Wt ch -7 b, MEEROMEE b £ 1 BRI
b vt s . HOONEOKRS PIED H
2 BAEBRICBED T 2 HTIC, 206 D¥EDE
PNTVRLRIZ L EEL TALZREND D &
%75,

7ok 203, FUAERmOAE TS, SRR
ICTERE L CREIBIR 2 BLRIICAT ) D H 5,
Lo THTD T4 7 a—R% BARNIZA X —
T DI EDNL LD LIV TITEPNTV S48
L. AFEHIRED 1 — 244D L), REM
EDMEDEMENICTE TR L LD ED I
WO TICH B4 LETIE, F47a—RA®
FTAT7ARY MEERINIRE GE) T EPTHS
Nz, XbEMAEME, SEPRERE T FIA
OB ORI, AFRHTIED XS &
EIZ D <2y 2 B D REEANICIROTVRED

H417 37—42 (2021)

T, [FAERTIEH 523, BIRIEEI2 2 — 34K D
AAEFIRYAD 1 — 2484 50 b, BRIRICBE§ %50
R A, ZHUHBET 24 X MRS D 1
ZBINEVWRWEEZ NS, ZUIRILE 74
7 a— AR O£ S K BET, HAR)
NEPEELX v 7HRELOMETIEI RN TH
59

Z 2T, AR, HMBEMICERE T 5 1
A, AFERIRED 1HFEID D I A4 74 Ry
FEBL (R TE 2, ¥ v ) THERIC
VRSN D DRI,

Bk

SR ¢ B 2 AT ) IR A B K O
PRI HERE T 5 1 LD PES7 4 CREER
18.7+1.6) &, &k - AT Z HWE LR \weg
FHZAERE T 2 4 SEHIRAD 1 EE O L7544 (F
YRR 19.020.4) 2R E L7,

SHEEINGI ¢ 201745 5 Hh )~ TN aICAT 5 7,
MET B4 7a—ADAL XY Fidid# : 201X,
3018, 4018, SOUDLRE & 23 h Ty 2 Bl I |
EDXI) KRN 204 A=Y L, A%
koo (K1), 20Dz AFEEZ 2 & — il
RELTHEEROFEmMZILA I/, BRI
EROMEPNC R & HoRFEGTA L, 501K
DR T — Uit & LTI R D4R il & BN %
ROAZ R, BB, BELHCEARY MIEL
ThHY Y Lotk

¥ v ) TREOFREDOWE ¢ Kl (2016) DX *

WEOME [ R
“é%”& | 1 L] Al
—\I, -‘}, d e .u;|_}
LIES 2% 33% 365 374 3857
L} gl
e
- \ / el

ERERAD BABLEERLD

B1 J473—ZR0CifEl



MFEEINE I 70—

U T7HEREIC KD PFEL 2, FEIR, 222
HT, 320 FREIcEEwens, THZD
FRDIA T7AZANDA A= bL, THY
DRI EMBEF-END LTS %D 7THH
THIL S LT 2 Tkl - B, TEbh oAl
rEfighizv, HoHE0E&¥H 5., TS
e RFIC L W lifE#i23 5 5 ) Fo 7 HH
T2 THOHE, &, TRk & D Icmt
CRED, HHDONITHRL T3y, TEHT 5
A5 ED 8IHH T I N TEE- a3y
FXY b THh B, FEEIE TIERICSTIEIES (6
RO TUTIEES (558) 0, TP TEE2 (4
M) TRRUTIEES AW (340)1, THTEE
5w (2H)), MY TS LW (1 H)
D 6 RETRD I,

EMiTHEE : 200 AEE ~FHECITo7,
3300 TH o7, 74 7 a—ARY
¥ v U TREREADRIER, AR F kO
MEEL 724 Ay —bichESET,
fRrBEIRCRR @ ISR, SRE OB & 2 nic
BUAMEREE LT 74Ny —DfRE#EIZDOWWT
HI L HBETHHAL . AEDRES Nt 1# D A
&% b LT, kB, 201745 Hic, &AL
IR AR A R H 2 I R A R & 2
fe LGRS e OKIRE S © 290HmE8 3 9).
RO : 7 4 7 a—A A4 XVl BTiR,
S48 7 a—2DERTLICTBI N4 XY
oz R L, 2NEE2TENTZNZ N
low#f & highBflc o IF ¥ 2EZIT> 720 F 72

RIZA Ry b bz it mas e U<, FiE (%
Bk RS / R 5F) =< ARAR (20 £%/30 £ /40 /50
RUAKE) o 2 SRR AR C o B it 2 17 3230
AR S NPT I3 Holm 12 X % % B % 115
7eo ¥y ) PHGERIETIE, PRI &I PR
DR AR L, (BEZT-o T,

mREER

747 a—AA RV AR TE, EME
B ERZEES 56, 2018, 401, 50RLIEET
low #f & high BfO NBUCHE A 617 (20
R (x 2 (1) =18.9, p<.01), 40f% (x 2 (1) =5.5,
p<.05 ), 50 BIKE (x 2 (1) =4.2, p<05), %%
AN ORE R, TR RS T I3 50 % bR &
% QG L Tw 524 03% <. R¥E 201K, 40
. 50RLBEDFLRDI e o7 (B 1),

RIZA X bz tEEes L LT, fia
(R PR A/ R o) < AEAR (201 /3018 /40 fR
/BORBARE) @ 2 FERRE A EHEC 23 8o it 2 47 -
7oA, AT E o 3R (F(134.9,1) =14.17,
p<.0l) EAER D &R (F (562.3,3) =100.33,
p<.01) \ICHBENED 5N L6, Holm iz
X BLEME (p<05) 21To7, Z DGR, 20
ROFLBHUE 308, 4018, SODIREIC EERE =
2% < 30fUF 40T EERERIZE <, 50
iz 40RICHRNER ISR E S o7, D F
0. FiEIcBIfR R <. EREDARKTH % 200D
T4 73— 2AD0MEPRO L GBI N TV,

£R1 BEITBZ5C7I1—ZRIAY MEik#K

201% 301% 401% 501%LLRE

low high low high low high low high

T Aﬁf | 17 . 4(3 . 27 30 24 ) 33 ) 33 . 24 .
A -4.35 4.35 -1.29 1.29 -2.35 2.35 -2.04 2.04

o NEL 51 . 24 . 44 31 47 ) 28 ) 56 ) 19 .
AR 4.35 -4.35 1.29 -1.29 2.35  -2.35 2.04  -2.04

(fp<.05 **p<01)
e lowlf L highBfld, 4 <> bitikEko i ¢l



ERLREIIR Al 2

F, 50RUED T A 7 a—213“ED X ) RIE
WHZT200" DFADFREIEZ -2 Li
&0, A0RDOMEHZE Llo->7zEEZ 605,
7. KHAER (F (36.3,3) =6.48, p<.0l ) IZ
AEEDBH 72 L 6T ED WM TR % R
DIzt A, 201, 40, 50 R CHTBRAERRE
DEBBIR A HARERI S o, S HITHE
ROWPIEINEZ RO L A TROFIEICE
WTHHEREPRO LN 26, HEMKE
127, ZDfER, BEMREBRKED A XV Ml
WEUE, 203 T ORI LERGIR A% < |
301 5O RMKEICHRE RIS d o7z, KE
DA X bl B, 203 TOHEMRITHA
LB <. 30T 40T HER, 5O DI I
A0 fRUC HERGIR B DS o 72 (K1 2),
RIZTBEZ LD ¥ v ) TIHERED T RED
FIERR 2K 3 IR, FiRick 2213, THA
B, L TEB - a3y PAYV P ICERRON
Zdpo o3, TER - HAR ) CHEMIRE AL D ST
DRACIEREGREICERSE N EFRd o

Ol WA

6 ik
5
';'_’7 4 -
i;:% 3 * %
% I
N H
1}
0 I
20ft 301t 08 ORI
(AR (*p<.01)

2 FRBIC R ~EodEg

O BT

e
4}

3 r

2}

1+

0

gl - R LB FHi - :!\/}\X/b

**p<.0l)

H3 FERF v U7 REREFIER

(HFRIH)

H417 37—42 (2021)

(¢ (130) SRR O 5 il
HEL O ESE GO, 74 72— ADGRE
oL FFRICH L THBLZR>T
WEPLEEZEZLIENTED,

PEDZ &S, FilEd 288 /MIC k> TA R
v MEEBOENE X ) THREREOE O Z M
At U7 S, BT IS ERE L T v 5224
. 29 Tl REAICHS, 30 E RS &
TOERICBOTA R P EARICE  Gld
L. ¥V 7HERE T T - HE ofs
DERICEHOIERE o, 2O D6, ik
TGEN & BRI AT 9 7201 id, e ENT IS
HoTwa EWHRPUTIIZ T, B2 £ - T
V3 EW)FERPEETIE RV LTS, H
G3ED k) kftfizitv, Fok)BEhi%z
THEPA A=Y T B, FTIREL RO 2T
NWEHRBRLTERVESH, DF b, HMHkE
RO A, WD D 2 RERE>TWwE T L
T, A OMERZ BRI X =Y T3 2
EDTE, ZHUCK W EFHESERBOA X =
ZEIICRT LItk tEZ 6N 5,

AAERIR D 4 fEAEE . ARBFZE O BTk R
ERURMICH Y, 7473 —REFTA 74 RY
~ ORI E BRI MEBH B, 2D d
Bk RS & RSO 2RO Xk H Itk s &
FHTEZ, L, KAL LTS E,
AERIRF DR N - WEEATRR & L ToREN
REZMEZ oI EICRBL, bL, XDE
niug, 4ERRER R, EaA - BEEAER
LIREANOBE®REROL W) ZENTES L
D6, AAEHIRYED 4 SRR R E LR ZAT
FTEWHEERBEA,

=3.41, p<.01).

T =W T i, HABRE RS
(41RF) DNIAMESRCICHEZRL £,



MFEEINE I 70—

X @t RN (2016) TFREEICET 2BANDE
HEVX v U THEBCBLIFTHE, -y
LERT (2008) T HED X v ) 7 Eilk—Ht V5 4 W% 25, 1, 89-92,
IR, X v ) TR L OBE— LB TR ZEAT (2005) TRAAAE ORRSEEIRATE) O K
%2179, 1, 27-34, EREM AL & B TS IR RS g 23,
ZHERT-(2010) T v V) THRB LD TG S T0 1, 1-9,

MAsE, 81, 2, 132-139.



BRI RS 8415 37—42 (2021)

Effects of early career choice on the number of life
course events described and career development.

NAKAO Ayako*$

I examined whether there was a difference in the number of events recalled in the life
course and the scores on the career development scale according to school type. As a result,
students enrolled in professional training schools described significantly more events than first-
year university students of the same age. In addition, students at the professional training school
scored significantly higher on the "Plans and Goals" section of the career development scale.
Compared to four-year college students of the same age, students at professional training schools
were required to imagine specific life events after entering the workforce by deciding on their
occupation, and had more opportunities to do so voluntarily. These experiences may have been
reflected in the high number of event recall and the high career development scale scores in the

"Plans and Goals" section.
Key words: life course, career choice, career development
* Shuko Junior College

§ To whom correspondence should be addressed.
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Survey on present appearance aspects and consciousness
of food loss among junior college students

YOKOYAMA Megumi *$ , SATO Kaori* and SUGAWARA Yuri*

"Food loss" means food that can be eaten but is thrown away. Food loss is not only a
waste, but also has a negative impact on the global environment. Japan about 6.12 million tons
of food loss annually, of which 2.84 million tons are generated from general households, about
half of the food loss. Despite being heavily dependent on imports from overseas, many foods
have been thrown away, and it is necessary to reduce food loss by effectively using important
resources and considering the environment. A questionnaire survey on the actual condition
and consciousness of food loss was conducted for students. As a result, 86.1% of students said
they knew the word food loss. In addition, no students said they would not work on initiatives
to reduce food loss in the future. We think that it is very important to follow up so that students

who want to work on activities to reduce food loss can put their awareness into action.

Keywords : leftovers, questionnaire survey, reduction of food loss, sustainable development goals

(SDGs)
* Shuko Junior College

§ To whom correspondence should be addressed.

(Bulletin of Shuko Junior College No. 41, 2021)
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