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Analysis of cat urine protein using micro two-dimensional electrophoresis: a basic examination
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Department of Food Biochemistry, School of Life and Environmental Science, Azabu University

Abstract: One method of understanding of the pathology of diabetic nephropathy is to evaluate protein spot
(spot) dynamics through micro two-dimensional polyacrylamide gel electrophoresis (M2D-PAGE; native and
denaturing) analysis of urine. In this study 0.25-ul aliquots of urine were collected from and analyzed for
normal, diabetes mellitus and chronic renal failure cats.

The urine of diabetes mellitus cats could be broadly divided into two groups: minimal observation of spot A,
almost identical to that in normal cats (Group A); and, observation of multiple other spots in addition to clearly
defined spot A (Group B).

This study suggests the expediency of M2D-PAGE analysis, which uses non-concentrated urine, for clinical
veterinary screening tests. In future studies, identification of target proteins will be carried out using each type
of anti-cat antibody. Moreover, better understanding of diabetes mellitus progression and diabetic nephropathy
pathology may be possible through protein spot assay.
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Fig. 1. M2D-PAGE of normal cat urine and diabetes mellitus cat urine.
Normal cat, diabetes mellitus cat (Group A : No.1, No.2; only a spot, B : No.3 ~ No.8; two

or a lot of spots)
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Fig.2. M2D-PAGE of chronic renal failure cat urine

(Group A No.1, No.2; leakage type, Group B : No.3 ~ No.7; non-leakage type).



1782 RTE

M2D-PAGE 73 #71%, %ﬁ%%f(ﬁlxyyfuv
M, WB) 2K ) B MllEEH VT, TA
1}717\777—{17%4 (AP ) 12 & BAIE % A

FER, ALOAZHERET LI LTS (KITA
ﬁoit,ﬁﬁkiT%;tﬁfétm$ﬂAmm
G & HWTHEERICFEE 2R A R, Pl b Alb I
EERHOZLELDL L VHBICRET 22 LT
 (MIzEmE), Thonl b lh ¥ s —7AFE—
EOHEEHCTWB 2179 2 &L DOF ML IRE S
N7ze LoTAKRY MaldBEFEMICAI EFRET
E7zo E5I, ALFEICHFETSHAEY bb, dB
LFUFIEODVWTHBRFT 5720, F4DAKy FH*
—Fig BN TV k% VT 100 f5ig#E % £ h
ZTIAT o 7212, BEMRKK & 100 f5ig#ER 2 M2D-
PAGE 5 #if%, WBD APEIZL Y FERx AT, £
DFER, a-AT, Hpx, TEIZBWTI, WBAERTIIMH

ATHLILIEITERDL oA, 100 fEiEMER TIEFE
Ef%f:o L2 L og-AT TREHDO AR v FAHHE
L, a-ATORREL#HEE SNz, 72, TITR
zone IBICE DT LAz EDEESINTD, 2
DFERKA L LT, M2D-PAGE %179 BEIZH V72 100 £
IEMEIR DUEFE A S V), PUR & LR il 41
TlRhholzl e EZONS, TEICELTIE, &
P iREORMEREFH T WB 21T 21E, LK

ICHERETE B 2 EAHIfFEN S, X1 D No.8 DIRAE
JR&Z W72 WB Tld, Alb LSO Y 37 B % [6%E
THIENTELRDo7, TNHDOZ &3 100 fE5E
MibR %2 7 WB DA R, 5, a-AT, Hpx B L U
fCIRBRAERTH o 727D ICREIET E /-2 L,
Ge, M, B-M B L UPA T, Hik bMLiEE &2
% & DIRFISHEIC L B LD EHETE B,

t NDRY ¥ 2827 E D M2D-PAGE (RZEM-R%E
) AT B TUIHRAIR 8 ul 72 & UNIZi#E IR D A
Ry MRBOWMENH 59, BIFFEETIE, KT~
/37 B D M2D-PAGE 73 %477% 9 L TORED 1D
&L CTIRDBFEEEMET L TV 5, 100 fEig#HETIE,
MICROCON YM-3 Z HHWTE.LHES 5 2 L T,
SMMﬁMSMiTEW%W%ﬁﬁﬁfb 15 AT

kB L7y o7 EETREDE L TIRILT 518
Bz oND, FOLOIEE 2, HRFEFIB
LOEHEAE S IDJR % M2D-PAGE 5T 5125
o0 REREEITDLT, 1 RCHSE S ESKE

RUKENEE WA TRY V87 B

WD

HBIEDHREDIEE;HFINS,

B 50 #r D AL BERET 183

(IEF) Ol qummﬁiémfkn ik
JRO25 ul DW= Ty Y80 HEIEF 4 2 &
B, ARy FEBETLLETEMNTH- 7,

BAE, b b TIIHERIEIEEE O B W 12 3R
MET VT I POUEFHACLENTVLSD, 54
REVTVNTIVOHEEGPHLZ L6, M
BETNT I VBEREORHZMOFB2IEETH L
FIRVAT, TVT I ORZDHIIEEL T 5 EHK
HAHEREIND,

EZAT, BARREERREE, 200NN E#
HICX > TlEE Y » 7 BORME~DRHZ 3~
=L LTw5, 12 NBas -4 ek
LTERSIN TV LHEBHEEICLE Y VBT
DK E ZOFERMNEBEYE (size barrier) TH b, b9
1213, BARIRGBEIEEDOBER T D 12 TH LN
T LY 78 (/\/\7/@mﬁx7DT7T7'J
HoE) &, MLKBEEMELTWSEY N7 E

Ttﬁﬁwtﬁ L%O&wﬁﬁEtiéﬁﬁm

#EYE (charge barrier) Tdh b, ZIL5 DOFERE
ST, AIbRTI R EDH 5 ?EMJ:@J]IL*@S’//\7
g (mfEe5HULE) d@EE, REEHEINE
W L LHERIBIERE ClE, & IMEIREE O R
W&o T, AREREERREE, AHF7 LMK
HEE, F)r—var BERE), BIEXA LA
DILELREDPEL, AT UMEBE7TaT+ 7)) 5~
DIERANZ X B charge barrier DfEE L, VA5 -4
v OFEIZ & 5 size barrier DFEEHF I ), ARFIR
FIZIEHEE S N Wy DS EhEEE S, & X
JIRBELBEEINTWAEY,

A, IEFE AR, HERFE AR IRZ S FIETE
R4 A T JROARIR % 72 M2D-PAGE 734712 &
D, WERWFEA T OMBTHRERNZ ARy P eBIET
BIENTE, INLDRARY bOHIZIIHERR
BILUOWRFEBFEDIRREL 55 A Ky P OFEN
s, LaL, Hik MILEE A 2 ILIEO K
, TRTOARY POFEEZETIZIEEDS
Lotz BAE, Pik MEIZAD LarmREINT
WV, 4%, HIY Y7 BOPH A I MiEIC
% WB%ZIT) 2 LT, HERIRDAMAEITIRI R HEIR I
A0 D R AEIRE

2 PEb % WHRAKIR % F v 5 M2D-PAGE 5T 1L, IR

2RI —= v L LT, ZOFHMED



184 WA A ek

M E N,

ﬂ

4. B 1

AWFFECTIIHERBEBTIEDHREX LB T L0 LD
ELT, EEFT, BRWHAIBIUCEBEELRE A
ISR (025 u) % I 7 0 2 RILERIKED
(M2D-PAGE : RZEMW-ZM) S#icky, #2357
BARy b (AR M) OBEBRET-7,

WRFAIRTIE, EFFITEIZIZABRICAR Y
Fad b FNICBIEIND AREL, WHELZAEY ba
WKMA ARy balAOEBRAKRy PBIEINS
BHD2HEIZKINTH I ENEETH > 720

AWFRICLY, BRERIEZEDLZVREHW
M2D-PAGE 73 #7 % (3 B R BREE | 5H517U—:
TRELLTEHTHAZ LA RBEEN, 4513,
By N0 g WHE%§EM$ZM¢%%W6;
ETERL, AKXy bOE ﬁﬁ:tf S QUE |

YIIZHER IR DS &ﬁ@%ﬁﬁﬁ DIFREDILIR
THIEDNHRELEZ OIS,

E =
KWFEEITR )72, BELRAHZRML T

TH 72 il FH BKEE FH 84  Be 0 A S AT L0 THF &

%17 - 18% 2008 4

IZEHH - LES,

X m

1) HAEEX : BRFEEEEOZ I OMED ), Medical
Technology 2002; 30: 1520-1528.

2) FREEEA, EFEEL, RIVMET VT I VHED
L O BUIR & R AT, BRRMRAE 2002; 46: 769-
772

3) Sakaguchi, K.. Suzuki, J..Tanaka, M. and Akahori, F.:
Detection of a2u-globulin in plasma as a toxicity
biomarker in the rats poisoned with paraquat by micro
two-dimensional electrophoresis. Jpn. J. Electroph. (4=
P ERALF), 2004; 48: 105-109.

4) Towbin H, et al.: Electrophoretic transfer of proteins
from polyacrylamide gels to nitrocellulose sheets.
Procedure and some applications. Proc Natl Acad Sci
USA. 1979; 76: 4350-4354.

5) Sakaguchi, K., Suzuki, J., Tanaka, M., and Akahori, F.:
Micro two-dimensional electrophoresis of antiprotease
in plasma from rats and rabbits poisoned by paraquat.
Jan.J.Electroph., 2002; 46: 153-156.

6) FLEML, WAEH T, BRI, HEPEET, AEK
M, BREEEREDHD I 7 02 R ERKE
& BN, EYE LS 1984; 28: 159-165.



