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The appearance of the cytochrome p450, HSP-70, HO-1,
iNOS in rat kidney fed a high phosphorus diet.

Mikako Kishimoto, Toshiki Mathuura and Tomio Ichikawa

Department of Food Science and Nutrition,
School of Human Environmental Sciences,
Mukogawa Women’s University, Nishinomiya 663—8558, Japan

Five-week—old rats were fed on a diet containing phosphorus either at 0.3% (control diet)or at
1.5% (high P diet) for 21 days. Mitochondrial, microsomal, cytosol fractions were obtained from the
kidney by the usual method. Kidney of rat fed on high P diet contained high concentration of cal-
cium, and its function was impaired because of excessive calcium. In this case, many stress defensive
proteins like cytochrome p—450, HSP-70, HO-1, iNOS in kidney seem to appear. Then those pro-
teins in those fractions were detected by the western blotting method. Contents of cytochrome p—
450, HSP-70 and iNOS in three fractions were almost the same between in control diet rats and high P
diet rats. On the other hand, HO-1 was not detected in three fractions of control rats, but it was
detected in high P rats. HO-1 may play some defensive roles in environmental condition, thatis, the

cellular high calcium concentration.
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Table 1. Composition of Hi-P diet. (g/100g diet)

Control Hi-P
Casein 20.0. 20.0
DL-Methionine 0.3 0.3
Corn starch 15.0 15.0
Corn oil 5.0 5.0
Cellulose powder 5.0 5.0
Vitamin mix? 0.8 0.8
Choline chloride 0.2 0.2
Mineral mix? 3.5 35
CaCoO;, 1.25 1.25
KH,PO, 0.70 5.97
Sucrose 48.3 43.0
Ca(%) 0.5 © 0.5
P (%) 0.3 1.5
Mg (%) 0.05 0.05

1) According to AIN-76 Vitamin mixture.
2) According to AIN-76 Mineral mixture, without
Ca, P sources.

glycerophosphate, ImM DTT, 1mM orthovana-
date, 1% Tween 20, 1mM phenyl methylsulfonyl
fluoride (PMSF), 10ug/ml aprotinin &7¢ 20mM
Hepes 28K (pH71.5) Z F\ 7=, B% I EEBORE
BChEDFA XM, 600xg CROLSBEL, L5
ALK 8000 X g CELDEL THLA B Y
Mt @5y & L, k% 105000xg TELOLTHELR
7oy Ms By, EEZMERERE L. BSHA
B, |, BPAEKRET » &I EOEESR
AV, FEHREIL4C TT o1
32 SDSAKRUTIZYLT I RFILBRKENS &

U Western blot 347

SDS RV 7279V A7 3 FFrABKRKEBELIY
Western blot IXEEYIC L 0 fT- 1.
3.3 p-4509F#&E CYP1A1

AR (2 v 7 B30pg)H 10% RV T 27 VLT
NIV BKEIR T . FAr=texl
r — A EEH, 3%Skim milk/TBS-0.5T T
ACT—lp7m o F v/ L. =butkrrw—-R[K
% TBS-T TE&#%, —kPifk Anti-Rat CYP1Al
(FE—eFER) CRIGZ . KG#E, TBS-T T
BEl s, RIS F o X — CEREHLY X Ig-
G(MBL) CRIG X ¥ 72, #HEIICi3 Western blotting
detection reagents(Amersham)iz X v, X§g7 4 v
PN a1 R By el
34 p4a504rFE CYP2B1

p450 4 F1& CYP2B1 Oo# i, p-450 4 T&
CYPIAl OB L RO FETIT . —Ryifk
iIZi% Anti-Rat CYP2B1 (—{bLF M) & A\ 7c.
3.5 HO-1

HO-1 o HiL, p-450 47 F8& CYP1AL o
LRBEDHE Tz, BV T Z2IYAT I K50
BEZ 12% L L, —&kiFicid Anti-HemeOxyg-
enase-1 HO-1(Stress Gen)% i\ 7. “RIAEIC
A F v H — EEELY v ¥ 1gG(MBL) ¥ H
(VRS el
3.6 iINOS

iNOS D3, p-450 7+ Ff CYP1A1 OB
LEBDFHETIT oz, BV T Z2IYIAT I FFAD
BEX8% & L, —KIUAITIL Anti-INOS(ABR)
AV, RIS T v - YRR Y
% IgG(MBL) % FH\ 1.
3.7 HSP-70

ERRH (5 v 7 B 30pg) % 10% EVT 7Y VT
INFAR I VKB E T, YArEk=trel



BY VEERS » FOBICEIT S v b 7 v — Ap450, HSP-70, HO-1, iNOSOFE,

r — B EEH, 3%Skim milk/TBS—0.5T
25~30C C20 5@l 7w F v L. = b mEL
v — AfE% TBS-T TE&E, —kiifk Anti-Rat
HSP-70(UBI) T 4C C—BRIL ¥, KIG
%, TBS-T THE#H, — KA+ 4 —x
E#BH Y ¥ IgG(MBL) CTRIG I ¥, R IX
Western blotting detection reagents(Amersham)
wEh, X7 4 v A ki L.
3.8 Zoft
2V 7B Lowry B2 X hEE L.

RRER

Western blot i X B & v 7 OBHEIT - 1=,
p450 CYPIAl %, BE¥R, B P AOW Mt, Ms
CRWThTHRER L, MEERCIRD LRI
By 7= (Fig. 1.). p450 CYP2B1i%, i Mt, Ms,
MABE®RCFRE LI (Fig. 2.). HSP-70 13 E#A
B, SPANEEO Mt, filBERC K\ TRE
L, Ms COXBL®D T{EH - = (Fig. 3.). HO-

1133 P ABOMt, Ms, HIlREERREVTCOLEH
Xt (Fig. 4.). INOS IIHEE I\ CABERE
L, MBCEIED LRI 5T,

£ B

EEIBIEA P VR, BRFRE, B g 2kE
CXh@amiz v s wELETS. HSP, ~a
F vy > — € (HO) e A D & v~ 7 BrhfE
I ECHEE U TEREBIE L), MNERERER
ERTGFY RV E LTHEELELLRT
W5, &P AREIROBEAKIL L OBEN K
357, Western blot Eic X 5o b D x vt
7 DB ET -7z,

¥} 7 v 5 p450 5 FHE CYP1A1 & CYP2BI i3,
ERfaE Sy OBMHEBITIRIL D b 00, BER, &
PRV CHRBEORE/ER L -7,

HSP-70 (3E¥EARE, /P AFEFEO Mt, M
BRECBWTRHEL, Ms TORBULERD TEL,
FREOBM & 7 - 7. HSP-70 13 MIRE Cit & v %

Mt |

| Cytosol

Fig. 1. Western analysis of CYP1Al1 protein of kidney in rats fed the 0.3% (control)and 1.5% phosphourus (hi—
P)diet. Mitochondria(lanel:control, lane2:hi—-P), Microsome(lane3:control, lane4:hi-P),

cytosol (lane5:control, lane6:hi—P).
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Fig. 2. Western analysis of CYP2B1 protein of kidney in rats fed the 0.3% (control)and 1.5% phosphourus (hi-
P)diet. Mitochondria(lanel:control, lane2:hi-P), Microsome (lane3:control, lane4:hi-P),

cytosol (laneS:control, lane6:hi-P).
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Fig. 3. Western analysis of HSP-70 protein of kidney in rats fed the 0.3% (control)and 1.5% phosphourus (hi—
P)diet. Mitochondria(lanel:control, lane2:hi-P), Microsome(lane3:control, lane4:hi-P),

cytosol (lane5:control, lane6:hi—P).
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Fig. 4. Western analysis of HO-1protein of kidney in rats fed the 0.3% (control)and 1.5% phosphourus (hi-P)
diet. Mitochondria(lanel, 2:control, lane5, 6:hi-P), Microsome (lane3, 4:control, lane7, 8:hi-P).
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