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Effect of Nifedipine on Induction of Cytochrome P-450 1Al
and 2B1 in Spontaneously Hypertensive Rat
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Cytochrome P-450(CYP) enzymes are important in catalyzing the biotransformation on many
endogeneous compounds and xenobiotics, including drugs and carcinogens. In the present
study, effect of nifedipine a voltage dependent calcium channel blocker on the induction of
CYPIAL and 2B1 was investigated. Change of CYPIAI and 2Bl activities were measured
by using specific enzyme activities and Western blot analysis. CYP1Al, as quantified by ethoxy-
resorufin-O-deethylase activity and Western blot with monoclonal antibody 1-7-1, increased
in liver microsome of nifedipine-treated spontaneous hypertensive rat(SHR, 30mg/kgb.w, twice
a day for 3days) but not in kidney microsome. CYP2BI, as quantified by benzyloxyresorufin-
O-dealkylase activity and Western blot with monoclonal antibody 2-66-3, markedly increased
in liver microsome of nifedipine-treated SHR but slightly in kidney microsome. The results
demonstrate that nifedipine is a potent inducer of CYP2BI1 in SHR.
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NADPH, resorufin, 7-ethoxyresorufin, 7-benzyloxy-
resorufin®  sigma 3| AFo] A alslgd . BCIP(5-
bromo-4-chloro-8-indolyl phosphate p-toluidine salt)
9} NBT(p-nitro blue tetrazolium chloride) & Bio-Rad
3 A}9] Western blot kit2 F43%5th [a-32P]dCTP

(3000ci/mmol) & Amershamo ] FY3IAL T 9
Aeke EZ Aoe ALLE 9T CYPIBI (DNAE
Frank Gonzalez ¥HA7b A|F3] F4ov 1.9kb
¢DNAE EcoR 122 43471 ThS agarose gel elect-
rophoresis o2 A A}
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ALg-8te]  500nm(excitation wavelength) 9} 586nm
(emission wavelength)olA] A3ttt BFF=A
= resorufin(0.01lmM in ethanol) 10pl2 calibration
A

7-Benzyloxyresorufin-O-dealkylase(BROD) 4=
I

7-Benzyloxyresorufin-O-dealkylase?] B4 E= Bu-
rke?] WMo g FFIgct e EREZ phos-
phate &899 (0.1M, pH 7.6)¢] mo]Z&ZE 104l
(]00~200mg wan ) benzyloxyresoruﬁn(lmM in
DMSO) 10u& ¥ 87C, 182 FF3A17 & NA-
DPH(50mM) 10pE ¥ol L& A&A34t). HF
Hhs a2 omiz Fgoen MAH resorufin F& I
B35 AE A45+e] 530nm(excitation wavelength),
585nm(emission wavelength) o4 =3 &%},

Western blot :

SDS-PAGE®E Laemmli* 829 o] wte} HE . 7.5
% SDS-polyacrylamide gel®]l microsomal protein 30
& applydtd] M 719 F X171 F nitrocellulose papere]
4CA A 3FET B¢ transferf o). Transfer’} ¢ ¥
nitrocellulose paper® 3% non fat dry milk(in PBS)
| R0 2 247t F9F blocking$ ™-& phosphate-buf-
fered saline(PBS) 2.2 3tk 2L & monoclonal ant-
body(MAb) 1-7-1393} MAD 2-66-3°DE PBSE 0 2
7tz 11200, 1 5000.2 3 A38te], o] &do) &%
utzol WX At 0.05% Tween 20(in PBS)Z 24,
PBSZ 1Y # & Fo second antibodyZ goat anti-
mouse IgG(alkaline phosphatase linked) & A}-&-3}o]
9AIZE Bt Ao =ZAA conjugateAl F Tk THA]
0.05% Tween 20(in PBS)°] PBSE & ¥} BCIP
/NBT phosphate 7] 2A & Ag-3te] S A ZTh

RNA slot hybridization

2} 224 9] total RNAE guanidium thiocyanate-phe-
nol-chloroform extraction ¥ ¢]) o] £l 8t grt.
28 20 g total RNAZ slot blot apparatusE A&
3} nylon membran®] Z3¥3 I 80T ovendlA] 2
Azt AZAZ . nylon membrang hybridization§-
A (50% formamide, 5XDenhardt’s, 5XSSC, 0.5%
SDS, 100ug/ml salmon sperm DNA) 2.2 55Ce] A
824 E9¢b prehybridizationdt & [a-*2P]-labeled
cDNA probe(2X 105cpm/ml) 2 55C ol A 854 &9t
hybridizationA] Z t}. 71 ¥ nylon membran-g 1X$SC/

05%SDS {H o= 65CAA 1587 33 A o
WAL A5 APRH O 2 hyperfilmoll =& A F T
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SHRS] E<ehe] 180+ 4mmHg Y nifedipine 30
mg/kgA| F &2 12X A2 2 817 oW 4 33
ZFAe & SHR ¢ 104+ 3.3mmHgz AFL=
3] 5 5 A ch(Table 1).

CYPIALS PAHsH arylamineZ-& 294 BHE
Aol thAald 28 &L g} ERODE CYPIALY]
- MeFe] 42 Table 2014 B u#he}l Lo
A4 B RV SHRA A A48 FAG T 2%
Z A A 0.26% 0,025 pmoles/mg protein/min(°] &}

Table 1. Blood pressure and pulse in saline or nifedi-
pine treated SHR

untreated blood pressure
pulse
SHIR (mmHg)
1day 181+ 1.9 413+ 249
174+ 2.8 289+ 9.4
3day 181+1.9 340+ 0.0
180+38.3 347+ 94
nifedipine treated SHR(Sdays)
days/after last injection
lday 121+ 0.94 400 0.0
104+ 3.3 387+ 9.4
2day 91£ 5.2 387+ 9.4
93+ 1.9 393+ 94
4day 120+ 0.0 420+ 16.3
91+ 1.9 360+ 0.0
5day 1111+ 0.9 367+ 9.4
85+ 0.9 360+ 0.0
8day 91£1.6 378+ 94
89+ 1.9 853+ 94

Table 2. The effect of nifedipine on 7-Ethoxyresorufin-
O-deethylase(EROD) acitivity in SHR tissue
microsomes

Ethoxyresorufin-O-deethylase activity
(pmoles/mg protein/min)

Liver Kidney

Salinc-treated SHR 0.261+ 0,025 0.57+0.020
Nifedipine-treated SHR 0.97% 0.058*  0.59=% 0.009*

Each value represents meant S.D
*p<%0.001 vs. saline-treated SHR
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pmoles® ZADAH ¥t SHRe) nifedipined %
o8 79 1 ZFHHE 0.97£0.058pmolesZ &
A 27171 YA (p<0.001). ZE AF 2o
M SHRY| BB HEFE FAT TAAE 0.57%0.
020 pmolese] 1t} SHROnifedipineg F 3§ ol A=
0.59+ 0.009 pmoles 2 H&7F RAct

BRODE CYP2B1e] wi-¢- A& 842 Table
3Ag sHRO| AHAFs-E FAE T TF =4
A A& 0.19£0.037 pmoles©] 121} SHRO nifedi-
pineg T3 Fo 7 A 7.40+1.070
pmoles2 A F7}8FEHp<0.001). E3+ SHR o
AYHEFE 5T T A% 2H A& 0.0420.
008 pmoles©] $1.2.1} SHR¢] nifedipined ¥ & T4

Table 3. The effect of nifedipine on 7-Benzyloxyreso-
rufin-O-dealkylase (BROD) activity in SHR
tissue microsomes

Benzyloxyresorufin-O-dealkylase activity
(pmoles/mg protein/min)

Liver Kidney
Saline-treated SHR 0.19£0.087  0.04£0.008
Nifedipine-treated SHR 7.40£1.070% 0.05% 0.009%*
Each value represents meand $.D.
*p<<0.001 vs. saline-treated SHR
#**p<0.05 vs. saline-treated SHR
-+ 50 Kd

1 2 3 4
Fig. 1. Westemn blots of CYPTA1 In rat tissue micro-
some. Monoclonal antibody(MAb) 1-7-1 direc-
ted to CYPIA1 was incubated at a dilution of
11 200, followed by goat anti-mouse secondary

antibody(1 : 1000) conjugated to alkaline pho-
sphatase. Bands were visualized by incubation
in BCIP/NBT alkaline phosphatase substrate.
lane1 : Liver from saline-treated SHR

lane2 : Liver fron nifedipine-treated SHR

lane3 : Kidney from saline-treated SHR

lane4 : Kidney from nifedipine-treated SHR

217 A A 0.05+ 0.004pmolesE
AR H(p<0.05).

Fig. 13} 200 A Hi= ule} o] CYP1ALS] #8331
monoclonal antibody(MAb) 1-7-1& AR&-3}o] Wes-
tern blotdt A7 SHRY A Ad-E T T
73 z&o] vl§ SHRe] nifedipined T T o]
4 ZFqAE CYPIAlY]l &7 ZJlsigoy
SHRY) nifedipine® F9& F¢ AF zAdqAe
87 YT E3 CYPeBlo) ¥Hg-3HE MAb 2-66-

3& AL2-319 & o SHRY nifedipined F§ F¢
44 2H oA sHRA| AL A Q4E T8 o 7H3
Z2HET AT 7 99D A% 2AGNE @
7 g

Fig. 3-2 CYP2BI probe& Al-8-3t%] RNA slot hybri-
dizationg A3 ZA}olth SHRY| nifedipined F
of g Fo] 7t 23 oA SHRY| A A F5HE £
THY mRNA 28o] @A Frs30
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@A) (calcium-channel blocker){) nifedipine2

o] &3 4 ALell B3 cytochrome P-4507) &) &
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- 50 Kd

1 2 3 4

Fig. 2. Western blots of CYPIIB1 in rat tissue micro-
some. Monocional antibody(MAb) 2-66-3 dire-
cted to CYPIIB1 was incubated at a dilution of
1 * 500, followed by goat anti-mouse secondary
antibody(1 = 1000) conjugated to alkaline pho-
sphatase. Bands were visualized by incubation
in BCIP/NBT alkaline phosphatase substrate,
laneT & Liver from saline-treated SHR
lane2 : Liver fron nifedipine-treated SHR
lane3 : Kidney from saline-treated SHR
lane4 : Kidney from nifedipine-treated SHR
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Fig. 3. Slot blot analysis for expression of CYP2B1
mRNA. RNA was obtained SHR liver microso-
mes.
lane1 : Nommotensive rat
lane2 : Saline-treated SHR
lane3 : Nifedipine-treated SHR

28 FAGSHR)Y 3% 2A7F9 CYPIALT 2Bl
$Ed DAE 938 2AFEG NGB IFAA
verapamil¥® diltiazem©] aminopyrine® antipyrine¢]
CYPdl| 93te] AESH AFS & o FAH A A
482 e Aol AFHUNY. 12z AXY
2L 4&NA nifedipined #FF ALHHE o T
ZA X GE FE9 AL qA A 45T
FaAol A Fth 2 23 gl ¢ e ¢4
nifedipine ¥¢J7} antipyrene®] pharmacokinetics®]]
st o2isle AFr) gloen 4oz HEE
GEYALY A E ZE AFA FEE Aloldx F
58 A44g X gere Ao dEFPY. 2 A
TFoA Zg ZFAZ nifedipined SHRO) Fof 3t4
T84S RS 9 T AF4A cyrialg
2B19] E¥ o] ¥ HE S £4 3798 CYPiAl
o §ol&tA ¥-8-3l= ERODEA I CYP2Blo] S
37 kg3 BROD 48 £48x, MAb 1-7-13%}
MADb 2-66-538 Al-23}o] Western blot-& A} 83} CYP

2B1 ¢cDNAE o]-£3}o RNA slot blot2. & 213813}
[ a=

CYPEAEL B& £FY NUF, U3 sFE9
Aged Agg 2E8= E400). 3-Methylcholan-
threne(3-MC) ol &3 713 ulo]A2 &N M FEHE
CYP] % FHlE CYPIALIL 2 PAHsY dimethylni-
trosamine®} Z-& $¢17F FAFE i3 E Zo 3
35 SHRO| nifedipine® T §& o, 24 2 A
CYP1Alo} Eo]3 ¥+3-91 ERODEHAL ¢ 3.54] &
7FE R MAb 1-7-1.2.2 Western blot3} J-& W=
Z7ste @4¢ B9t o nifedipined SHRO
EoPE o k27 wlo]lazF o)A CYPIALY] F
EEE AL 398 & A9 CYP2B12 phenobar-
bitale] o] 2+3 Z A A FE==HE CYPy 74 I
97 FFo] gojA CYP2Bl AR 7EL 9~11
Ao FEE FAAE AL ok AF 2FAA
phenobarbitale] 2|3} CYP2B &AL} fEEH= 7]
AL FEAE FYEo] glon, HAxez 4
g5 7)de] AujA o] ths?, Phenobarbital FoJ &

14 CYP2BL A7} osuju} =7}
o2 6Hl v SR T B3 H P
¥, 2, FEdd g3ty fxE wdy 54
Y82 A organosulfur FEFEQ diallyl sul-
fidee] o2 CYP2B19] Eo|§ BRODEA L7} &
B gol FrtHe AR v EA% F/lddz
G THY, Nifedipine ¥4 2 SHR ZHgZF A
BRODEA o] ¢ 40v) F7F5 L MAb 2-66-3& AH&
3te] Western blotdt & #olx dAT £718 H
Bou A7 AT Bt it o)E nifedi-
pine®] SHRAA gto] APHo 2 A2HYL o,
AdFow NAZRAXA CYPIAIZ CYPB1Y
=E4olH, §3] CyreBld] AEE Fredde &
ARt
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