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[ ABSTRACT)] Aim To observe whether protein phosphorylation and dephosporylation in nuclei play roles in the develop-
ment of myocardial hypertrophy and distribution of protein kinases and phosphatases in cell fractions were determined. Meth
ods Velocity and isopyknic gradient centrifuga-
tion was employed to fractionate rat myocardium to membrane, cytosole and nuclei. Enzymatic methods were employed to deter
Results
(MAPK) increased by 82.03% (P< 0.05) in nuclear, changed without significance in membranous fraction, whereas declined
by 53.69% (P< 0.01) in cytosolic fraction; the activity of protein kinase A (PKA) in different fractions were close to those of
control; the activity of PPase 2A increased by 44.95% ( P< 0.05) and 36. 75% (P< 0.05) respectively in nuclear and mem-

branous fractions, changed without significance in cytosolic fraction; the activity of PPase 2B increase by 43. 57% ( P< 0.05) in

Protein Kinase;  Phosphoprotein Phosphatase

The model of hypertensive rat was established by abdominal aortic constriction.

mine kinases and phosphatases. Compared with control group, the activity of mitogen activated protein kinase

nuclear and changed without significance in membranous and cytosolic fractions; the activity of PPase 2C in different fractions were

ISSN 1007-3949 Chin J Arterioscler, Vol 10, No 3

1007-3949( 2002) 10-03-0206-04

close to those of control.

induced cardiac hypertrophy.
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Conclusions  Nuclear MAPK, PPase 2A and PPase 2B might be involved in developing overload-
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THEEYEF TR 2/ HEREREIN RS
T4 B Promega (USA); ik % ik EE . B BRI R A 1
B 2 F # 4t /A & (Molecular Probes Inc. % [E) . H4&
WA K B =244k .
1.2 ORAUBRMERR 57 - B 2R B AN D AL 4R AR AR RO FR £
BUEN T EHEE % FE AR QAR
A, MR MRS AFEPFTECNEARE .
A BRE 2T B R B 0 B, A 50 mL vk A TKM &
(TrissHC1 50 mmol/LKCl 25 mmol/L. % MgCl, 5 mmol/
L, pH 7.5) st =40 400, & G m A\ 5 B RRE S
¥ (4 4% 250 mmol/L.EGTA 1. 0 mmol/L. DIT
1.0 mmol/L.PMSF 1. 0 mmol/L & % fk & .41 ik B . B
Bl & A & 1mg/L 9TKM &) #, AT R4 % &
KA ¥ 2.5 min, 200 B B A LI, H (1400 g,
10 min) # 7k, B _F & # 3 B (100 000 g, 60 min) , JT
BAREN R4, &R A, 25 R T E
OHEM R A ENE. TERMERLO~ 4CT
HAT. BHREMAN 1 FEBH 1.0 mol/L & #E-TKM
BH, RABA N3 AR 2. 5 mol/L FE #E-TKM
W, 4] JE AR B 0 (120 000 g, 60 min) , JTIE BF 4 45
0 LS A . 20 T8 B 2 P 4 B R R Bl 5 O ok
R, H A AR BN T 5% . KA Lowry &%
TEEREE.
1.4 #RRFHEOHEE. ERHEE A EHENE
X I8 % 77 ik W 2 22 B & E AL E B B (mito-
gen activated protein kinase, MAPK)'* & & & #% B A
(protein kinase A, PKA)"™ #7E M. 2% & 4 5 K
50 ML (100 Hg), 4 B /m A\ 50 UL LA T f&: MAPK
o W (pH 7.2, HEPES 20. 0 mmol/L, MgCl, 10. 0
mmol/L, MnClL, 2. 0 mmol/L, DIT 2. 0 mmol/L, Na; VO,
0.5 mmol/L, EGTA 1. 0 mmol/L, /N4 M 7& B & & 0. 1
/L, PKA 41 % 7 2. 0 mmol/L, 5 Bk & . 4 Bk B . B B
#1% A % 2 mg/L, ATP-Na, 50 Hmol/L; [ -"P] ATP 37
kBq; S RE R EE B 0.5 g/L), T 30 C S 15 min;
@PKA 2 3 (pH 7. 4, TrisHCl 50 mmol/L, MgCl,
10. 0 mmol/L, DIT 2. 0 mmol/L, Na;VO4 0. 2 mmol/L,
NaF 2. 0 mmol/L, # " ¥ »2 10. 0 mmol/L, & fk & .4
JRBE. E B4 £ A % 2 Wo/L, ATP-Na, 100 Hmol/L;
[ v+*P]ATP 37 kBq, &% # 5. 0 mmol/L, K# 4 & &
TA 1.0 g/L), T 30 CR A 10 min J& WA 2 1E KR .
B80 ML R MK T p8l R LF f ZIRA £, T
JELL0.5% (R4 %) BB R EATE FX#H 20
min, Z J5 K % 4 Kk, B HWEE A 2 min, # T
BEE TR, A AR 2P HAHE M, B

BEZadBEAN AMEhEE52aEWEELT
W vE M, DL epm/ 100 Pg* protein & 7 o
1.5 EEHERREEMNE

B3 PR R 4 A AZ % & R A TR M B A G-25 i
HERENEMSE L. BAEK 2 W, ir A\ 1.0
mmol/L B BL ik 5. 0 ML, & Jo L8k 19 #8 45 K 30 ML, 2%
B B 2A 5 x i (pH 7. 2, % £ 250 mmol/L, EGTA
1.0 mmol/L,0. 1% BHEZ®E, MM oFEEEHO.5
g/L) 10 UL, B B B8 2B 5 x & vy (pH 7. 2, vk ok
250 mmol/L., EGTA 1. 0 mmol/L,, MgCl, 50 mmol/L,
NiCI2 5. 0 mmol/L, CaCl, 2. 0 mmol/L, 451 % 250 Mg/
L,0.1% B3 £ 7. 8) 10 UL, 88 2C 5 x & W
W (pH 7.2, %k ™ 250 mmol/L, EGTA 1. 0 mmol/L,
MgCl, 25 mmol/L, 0. 1% B3R % 7. 8, /N4 & & &
B0.5g/L) 10 ML, & & & 1 fn # K, 30 'C R L 30
min, 0 N\ SR - LA B G- BRI AR S50 ML & 1F
KRz, E#E K E 30 min, £ AR _E M E X595 nm 8y
WOt B, R KHPO, SR W &1t B E G %% %
(phosphoprotein phosphase, PPase) 7& £, X fl = & &
M7, LA nmol/ (min*g) H B,
1.6 HitF4aE

SEHHKE UMY TARAEZ (x T5) 2T, FA L
BRA Welich ¢ % %, £ A8 ik XA 7 £ 04
(Oneway ANOVA), A B 2R B EMEXA ¢ B

2 &R

2.1 EAZEMILRsNNFIERR

SEIGAH KRR R (232 4. 8 o) X IR 4K Rk
H(23730.49) EEEMER. HE 0 BR, B E
BNk 4E A8 KR = RE R 2E G S, OV 4EREH, HEF
L. SXTIRAAMEL, EESH KA KR A LER
EIREIY M 52. 6%, “FI S S Bk ERE & 43. 1%,
SR BN K45 TR 38 0 44. 5% , 20U B Bk EF 5K R 1
44. 4% , JoO BWHR AR N 25. 9% , Fr 0 ZEFIKOR
JEI/> 59. 38%, Edp/dtne 3 1 T B 22. 1% F1 27.
3% (%% 1, Table 1) o
2.2 2FHFFNEQREHBMECHE A FHETK

5t e A A B, BE 3 30 Bk 4 2 2H 0 UL 28 A
MAPK & E3 00 82. 0% ( P< 0. 05) , 400 MAPK %
PR % 53. 7% (P < 0.01), 20 fifd i MAPK 3% 1% 76 W
B, PKA V& P00 B 35 AR A . X REZH O UL 4T i
% MAPK 514 5 P2k 0 B 3 2 5, (BIE s ik 4
20 LN M AZ MAPK 35 1 BH B 3 T I 3R, N3 I
4.1f%(P< 0.05); B MAPK % ¥ B 0 B & T i ¢,
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M) 2.6 f5(P< 0.05) o X HR AN S 3 5 ik 46
AU MR PKA W& T, B R EH 2
F(FK 2, Table 2) .

*1. BEEEEEOCNBEXRRMIRNFEREL.

Table 1. Hemodynamic changes of hypertrophy rats (; *s,n

=12).
Groups Control Coarctation
Ratio (mg/g) 2.30%0.24 3.51 £0. 44°
SAP (kPa) 18.2%1.5 26.3£3. 3¢
DAP (kPa) 11.7%2.0 16.9%f1.8°
MABP (kPa) 14.4%1.7 20.6%2.2¢
LVSP (kPa) 21.2%2.0 26.7%2.9°
LVDEP (kPa) 2.7%0.6 1.1%0.7°
+ dp/ dtya (kPa/s) 1322 £150 1029 £189*
- dp/ dtu (kPa/s) 1128 £208 820 1£289°

a: P< 0.01, compared with control group. Ratio: the ratio of left ventricu-
lar weight to body weight; MABP: mean arterial blood pressure; LVSP: left
ventricular systolic pressure; LVDEP: left ventricular diastolic end pressure;

dp/dt: developing pressure.

F2. UNRIRFHEOHEMEZOMNE A EHEHE
% 40 B R AN 4 B 23R R A 2R 4K

Table 2.  Changes of MAPK and PKA activities in nuclear,
membranous and cytosolic fractions of myocardium (; ts, n
=5).

MAPK PKA
Fraction

Control Coarctation Control Coarctation
Nuclear 1300 246 2366 £793* 1284 £534 1186 +459
Membrane 1404 1321 1495 £209¢ 91512890 943 +418
Cytosolic 1226 1266 568 205  783*261 702 £196°

a: P< 0.05, b: P< 0.01, compared with control group. ¢: P< 0.05, d:
P< 0.01, compared with the value of nuclear; e: P< 0.05, compared with

the value of membrane.

2.3 EHMRREEMETL

FH % 3(Table 3) A] AL, X B8 240 A5 3= 50 ik 4 72 21
UL 2% PPase 2A PPase 2B Al PPase 2C i P 15
B T4 IR AR AR (P< 0.05) o« xR E
B, M B Ik 4 22 40 LA P A% PPase 2A 3 1 Al
PPase 2B 43 | 8 N 44. 95% F1 43. 57( P< 0. 05), 4fl
M PPase 2A & 1434 1 36. 75% ( P< 0. 05) -

F£ 3. LAEBBERES 2A 2B F1 2C EM MR AR FI 4R AR R AV TS 1L

Table 3. Changes of phosphoproein kinase 2A, 2B and 2C activity in nuclear, membrane and cytosolic fractions of myocardium
(x *s, n= 3)
PPase 2A PPase 2B PPase 2C
Fraction
Control Coarctation Control Coarctation Control Coarctation

Nuclear 974.2%142.9 1412. 1 £52.3* 1352.41262.5  1941.7£186. 7 1197.2£172.6 1586. 8 £348. 3

Membrane 1674.41381.1  2289.8 +124.2* 2328.5%524.9  2960.9 £313.8 2003.5%248.0  2877.6%625.5

Cytosolic 4148.8 £608. 7" 4259.3 +258.3" 4549. 41£936. 1" 4980. 6 £1047. 0" 5263.51363.2"  5758.5%710. 4"

a: P< 0.05, compared with control group; b: P< 0.05, compared with the value of nuclear and membrane in the same group.
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