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ALTERATION OF EXPRESSION OF CYCLOPHILIN B IN THE RAT
CHEMICAL HEPATOCARCINOGENESIS
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Abstract Altered expression of cyclophilin B (CyPB) in chemically induced hepatocarcinogenesis of rat, which was
subjected to the Solt-Farber protocol, was analyzed by anti-N-terminal peptide antibody for CyPB. In a group of the
partially hepatectomized rats after administration of diethylnitorsamine (DEN) interperitoneally followed by the
oral administration of 2-acethylaminofluorene (FAA), marked induction of a tumor-specific marker GST-P and the
formation of the precancerous lesion in rat liver were observed. A band of approximately 20 kDa molecular weight
was detected by anti-N-terminal peptide antibody in the normal liver and testis. This band was estimated as a CyPB
protein. The levels of CyPB in the precancerous lesion were increased from 1 week after hepatectomy, and the
increase was approximately 2-fold up to 6 weeks. In addition, the levels of CyPB in serum were gradually increased
from 4 to 7 week with delayed kinetics in the liver. The levels of CyPB were increased approximately 1.6-fold at the
point of 7 week after the hepatectomy. These results suggested the possible role of CyPB as a tumor marker of the
hepatocellular carcinoma.

Hirosaki Med. J. 65 :164—172, 2014

Key words: rat chemical hepatocarcinogensis; GST-P; CyPB; anti-peptide antibody.

U B2 B 2 0 B O o B S 15 U Department of Pharmacy, Hirosaki University School

RILIN DN N e 2 e = AN Y e o 4 _ of Medicine & Hospital

RIUIN (P NE I N A2 0 v Sl A ? Department of Biochemistry and Genome Biology,
BURIEE RS © B Bk Hirosaki University Graduate School of Medicine
SERE254E12 H19 H 2 A ¥ Department of Pharmaceutical Sciences, Hirosaki
254512 H 26 H 2 # University Graduate School of Medicine

Correspondence: M. Hayakari
Received for publication, December 19, 2013
Accepted for publication, December 26, 2013



7 v M bR

]

P4 7807 4" ¥ (cyclophilin: CyP) i& ez #)
HHTHDLY 7O AR VIHET L5 V87
ELTREINIWHRY X7 773 —Th
%Y. 59 NCyPBIZT 3/ ME21658IH 5 % %45
T®23803D % X7 THY, Mo (7 I BLY

[l

v b)) EEVHREYE(F93%) AL, 1 HF2533
FORNEY 7 FVEFITH A (X1 ).
FOREEELTRYXRTF NIZBITA 70

DT I FiEA D cistrans B & fill 5 5
peptidylproline cis-trans isomerase (PPIase) {14
o, 7V a v VIO, NEKGOBHPY ~
it &4 S OREL D, S HITEEY v 8
7, WEaVF AL FLETy—A 4 v F x4
Vi ErRELarEahRoifi=y ML
TOWRBEZETLHOBHMON TS, CyP X
F7, MRNCEEIEEINLY V87 THD,
CyPA, CyPB, CyPC % &£ ¥ 4 1 D A 4E
PHSENTWE, ZNHIE, 037D 7+ —
VFE4 T, YIuAR) YUNOY 7T LA
RINNA ¥V EOREIHRIFI AN OKE G5 > /8
7ELT, SR CDHMEDY T ) 7E v
N7 ELTOREZRHOZEIWHLNIZEINT
WA Ty CyPBldk FCHEIFEL ™Y A LA
(HCV) EHHOMRAEIZH G LT b 720, FITA
RN 7 EORFRBICHEE T 5 2 L AVRIE S

10 20 30
5w b MLRLSERNMK VLFAAALIVG SVVFLLLPGP

vy I v Vv F
Ek I v Vv F

\ZB1F % CyPB o F8iZ1t 165

Twa?. T4 ML (HCC) 38 X 0N
RLHE D78% B &L TV91% 12 B W T CyPB 2% Fl 58
BHL, 2o8fFEBIIEEDAFZWATH L
ARENEY. 20X )T, CyP I3 EMIGE DM
i, REICEELREHZR-TEEIOLNTVD
TR TICHERD LY, TOEREN R E O
HNEAIA 2 A% W7,

L), & 41E7 v b CyPBONKWATF FB
LFUCKmRTF FEPH E L TH CyPBRT
F FHRZER L, Solt-Farber Y12k ) 5 v +
J ik V1T A A 28 (Hyperplastic nodule : HN) %
FEBFHL, ZhHOEIZHE TS CyPB D%
HIZEAL % @A L 7=

MEH KOHE

1. HE

R7F FEEIZIEFmoe7 2 JBarHWw/z. £
DOMERHRIE (MY 7 v+ afif#g : TFA, =—
7, HPLCJH 7 & b = b U V) I3 AIEHEEE (FR)
(HEO 2 SMA L7 VUGST-PHAB L Uht
GADPHHUAIEI MBL AL X D, ¥ Z7<-7IL K v
Fr I ErENEALZ. ECLHBRHH= o
oo — X, HRP #&ZRPukB L 05
#£13 Bio-Rad #: (Fk) (RHD X W EA L7z, 2 of
DRINT T TR E W72,

40 50 60
SVANDKKKGP KVTVKVYFDF QIGDEPVGRV
A DE R DI
A DE R DI

100 110 120

70 80 90
TFGLFGKTVP KTVDNFVALA TGEKGFGYKN SKFHRVIKDF MIQGGDFTRG DGTGGKSIYG
VI D
VI D
180
ERFPDENFKL KHYGPGWVSM ANAGKDTNGS QFFITTVKTS WLDGKHVVFG KVLEGMDVVR
A
A
190 200 210 216
KVENTKTDSR DKPLKDVIIV DCGKIEVEKP FAIAKE
A
A

B1 Zv b, v bBRMIBIFSCyPBOT I/ BEAELH



166 M, b

2. 7Y NOFIDARERS SUZFDOMOIFREY
VWRIZOECE!]

J v & O T 9% 2 B K 1 Solt-Farber # 12
X ) 8 L /2. Sprague-Dawley 5 » & (ff;,
RE250g, HAZ L7 HRA&H X 0B A) I
diethylnitrosamine (DEN : 200 mg/kg) % JE W%
Wi G L7k, EEEE(BAZ L7 HaH &
DA Z2 M BEBEAE SIS KIC002%
2-acethylaminofluerone (FAA) % & &5 (H A
J LTSIV IEA) 25 2, 1 HEERICE
SIFEIBE A AT - 72 (M2A). 20k 7 BT L
BRBWHIEIWZT Yy PEREILIEITES L O
MEERW L7z, Zdb, BWIEEBRIZO W TIEEA
Hi K7 R - B W S B e B 2 D KGR ORGEFR 77 ¢
M13014-1) & fi THHti L 7z,

3. NEXTF ROEKE S UHAEDIER
CyPBON®Ui (NDKKKGPKVTVKVYF,
MW=1,854) X 1°C K Ui (GKIEVEKPFAIAKE,
MW=1,662) ® K% & Fmoc 7 I / W% H v T
G Lz b, MARTF FOIEPUFE K IZIE
Fr )7 —EALKAEDDIZ Cys B AL
FWBFEHEICEI )T F FEEILL, HPLC IZ
Lo TH#EZ BHEOMIITELZThOEEYK
MR L7z, % D% MBS(m-maleimidobenzoyl-N-
hydroxyl- succinimide ester)” 12 Tk 5 i L 7=
KLH (keyhole limpet hemocyanin) {2 & X & 4
BEFE CWHRMRA L. KLHFEARTF FE2T
VanNy FEMIZIOH TS MEBOFEIC
B MG LN KB L O CHKumbiih xR L 72

4. SDS-PAGE KU1 L/ 70v Mk

B D40 #EE Laemmli © V12X ) 72 Y
VT X NIEE(125%) 7V & Tt - 72

F7-, BRKE) SV XD ECLH= ot o—
AREANDERFNL 5 >~ 7 KRG 51 (Bio-Rad #1#)
WY, Zrobela— AR 3% A F A3
Vo STBSHT7ay x> 7L, Litht CyPB
PUfk (x1,000, 3 Kgf), WRv> T dBufk (x1,000,
9045 1) & FUS#%, ECLE#YICk 5T vy
MWt L7z, i L7z CyPB i& NIH Image {5
FENTH > 7 & % N CTRERT L 7=,

5. AaNIEBDEE

% ¥ %7 1% Bradford” 12 X o TER L72Y ¥
Mg 7 N7 3 v 2By L U Oz /ER
L. iz 7a54 7 v+t 4*v b (BioRad
) EHVE Ksii~vA 70y 45 —7L—F
TH, WX 7L — b Y — % — (Model 680,
Bio-Rad ) & JH\»595 nm Tl E L 7-.

5 S

1. Zv MHMEEREICH TS CyPB infdR
SRR & >IN DigH

PEBL L 7= PR O IE % ME § 5 72 O I BARTR S
REF B = ZERHME I A E R8BI L 0 7 v M
WS AR AR OB Z 20, Fee BMER L7
WAL & D ITMPLARTO CyPB DM 2175 72.
P, W22 7280EHE, Solt-Farber #:¥12 &
D7y MFCHIDPARELZFEL, 5HEMEHEIC
B LR TH D, T/, RADPMERL 22508
EFEECBNT6 HERICERNL 725D TH 5.
7 v MFD10%AE Y A — F Ol BiE % SDS-
PAGE TH 8tk NEmB X UPCERImIZL - T
CyPB Z i L7458, #ARE B L O EER
BOMHIZ, WPARIRHET 5 5518420 kDa
DONY FHPEFHBLOHNIZBWTHRE S
(¥2B). 5 v b CyPBO4T I 7 Biid2165 3k
THHH, Y7 FIVEITT I 2 BRI 1 FH
53BFFTTTHAHI LMD, ERNTIET IV
FRpR L EZ183 M & Z 2 b, F 0411320
kDalZM4 35 Z &5, SRR TR S
725 T E#20kDa DN Rl CyPB Tdh % & #
Zbhiz.

%3, HN 2B 5 CyPB OISH & 13 WG HT
W& D IEEFICIER L T12~29f5TH - 72 (M
2B).

72, CARMZHEE LT LHRICE %
Bl Cld, KL DRESINZHNICBWT
20kDa & ) /hNEWirFEEI/RT /NS F(CARP :
CyPB-antibody reacting protein) 2345 51 12 F
BNz, AWFFETIE, T O CARP Ok &R %
11wy, CyPB b & o7z L¥ 5 CcokElicow
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LCOPEER EORPOMAZBETEHWEE
RTAE R CIEEVIILE L NV AR T RS
DEGRIP VI ERRESRTVEY. F72,
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