#5222 Acta Pharmaceutica Sinica 1999,34(6):419~423 « 419 -

B FEL¥E 7 S FLF BAAFE P TNFa 35 & KO LA S 5 8 3 7 5

RME T, BB, TR, LT

(" RELILERFFRRKRAEE, T M 510080)

WE BRSO XT B A AR TNFo 5 & B0 LA A5 5 55 7 % s e . U7k kb

BT RO UL AT B RAEE .G BB VAC TETE I PRA TETEIE -

SR TNFo T BRMEE: T Gs &

H, B Gi & H, K Gs/Gi LB 410N cAMP ZK-F 71555 BUE PKA, B PKA KF I & SEAERIREd 8 FEL 77 B9
RCHOBIRFBRARTTAZ SC= DB BARFTHE 5. 4518 g AR RC+ )BT WA A 84 B35 T TNFa /03 I 40 52

BAEH, TRE A A T XN O ERIIATT .

KB REIRTEIN T g B A DAL R SR

B BEAE AT L R E T A, HIE R
IREE A B — A B AMEEE 5 A0 A Bk, K
ZHROREARIRTY IR, 5 g B T B Sk L AR
FIR S A B 77 5 3N AT 50, T I K I 5 5
GO = Ry ¢ 121 1 v = A R | B R g
NI BEAN 7 A B2 R SO L A T S e s B
D ERE, SER AT A ? A SCAERE L T 1 AL L 40 B 15
TR AN R FE TR T ol TNFeO A/ IR (g Fa ikl E, 49
SMEANE B 32 PR BRI 254 U H & BAT SR %
P 22 S 1A 0T S AR O X Al AR 5 B 2 RIS
WS BATIRTT L0 0B — A 8 BRI .

I S A R R~
ZRA B /R (propranolol, PPL), & &

>099%, ] MG A ) 1R SO HBIEZRIKIR(S
( = )-PPLOAI RC+HAIEZEK IR(R(+ )-PPLO I H
Sigma 2 Al 5 Bl 55 9% /K Catenolols AT, 75 & >99% ,
R 2y R SC— D BRIBI & RS- -
AR RCHOHBIBTEE /RCRC+ )-ATO B Aldrich
O] R YEHLYE Cearvedilol, CARD, & & >99%, H
B E R RZNYH T IR AL By 21 T ALk FE it
BEL 1) SR59230ACSR) M1 & A H| Manara 18 - 2B .
TNFa M H Gpeo BRL A F] .

LA R R FREEAE 1~3 d B Wistar

Wk H H: 1998-11-10

EEH : B K BRI & T BIN E (39470823)

*Tel: (020083827812 — 1317, Fax: (02083827712,
E-mail: gdylxh@sta. gd. cn

FUR 20 H, § & A, H 75% BRETEE s A, 7
F S TR ERAE T T IR 2 2 L R0 i, SR
BN UK A 53 3 28 8 W ( Buffer ) ( NaCl, 137
mmol*L™!; KCl, 5.36 mmol*L™'; glucose, 5.55
mmol*L ™15 KH,PO,» 0.44 mmol*L™!'; Na,HPO,*
7H,Os 0.34 mmol*L"'; HEPES, 20 mmol*L™!;
penicillin, 100 u*ml™'; streptomycin 100 pg*ml™';
pH 7.5, 4 BL R 0= AR, RERBKRL
N LVHME, )BT E Buffer THYE 3~4 IR, FERE}
B LA R B A 2 2 mm® IREER . A Simpson
TPk B TSRO LA, BT 6 L IR .
24 h JE B, B IR SO & 10 % 6 2R U5 1 M199,
PUS BRI 1 k. 2 d 3~4 0] W40 f FF Lh 480,
FERPIAT 15256 (1) AN A: (2) TNFa
(1.0 pmol*L"1); (5) TNFa+ S(—-)-AT (1.0
pmol*L™1); (6) TNFa + R C + )-AT (1.0
pmol* L™ 15 (70 TNFa+ CAR(1.0 pmol*L~ 1); (8
TNFa+ SR(1.0 pmol*L" ). ELHZ 7 d. B4
wofl, R 3 INER.

FER AR HOBER B0 ULAR B, 0 TrisC 10
mmol* L™ pH 7.5)-EDTAC] mmol* L™ ') 1.0
ml, IS R ARSI 15 s SR T, H Tris-
EDTA W 0.5 ml 75 #5300 5] ¢ 28 5 B, IR W
1,4°C B 700X g, 10 min, EIEWBE R 57— W
eppendorf &, 4°C B 1254 000 X g» 45 min, VLIEH T
50 mmol*L~! Tris 1 5 mmol*L.~' EDTA 2% "
W, T B RARE SR G EERE .

EAMMES BRI R, inBA i
ZEM A 10 mmol* L™ ! Tris-HCL pH 7.5,0.25
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mol* L™ FEF#, 2 mmol* L™ ! MgCls 1 mmol* L™!
PMSF, 10 mmol*L ™! KCI, 10 pg*ml™! leupetin) 1.0
mls I8 S R AR S 38 15 s WERSIRW, 4TC
BG40 700 X g5 15 min, b2 AF Bl R A ) 500 0
E AC Il PKA 3%

LN cAMP FEA T 6] BUBCEE )0 L 48 i,
H 1 mole L™ U &ERWR 1.0 ml BERLATH, B54003 000
remin”~ 1, 10 min, 738 _LIFH, A 20% KOH #E %
HEC(pH 7.0), B EO 2P0, B H FERE T4
B3I W 4E R A0 T8, —20°C UKAE PR A7 . I
JE B FHA T Triss EDTA 28 M (50 mmol*L™! Tris,
S mmol* ™! EDTA, pH 7.5),

B AREE AN SRAEE LI pindolol
SRS A MR DURR S A X U S U
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F (pertusis toxin, PTOIM#E NAD & ADP & ¥ 5
GiEHW o WHF LA X — R 47 0 E .
A H ¥ 5 & (pertussis toxin, PT) M E &L 8 &
CT) M H Gpeo BRL A #l;
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B-nicotinamide adenine dinucleotide (NAD), ATP Al
GTP 8 H Sigma 2 ), [P ]-NAD (9.25 MBq, Lt
B P 37 TBq* mmol ™ DI B Amersham 2. &
NAE 30C KB HRIE 1 h G BEE, BB AR
WSO LL cpmemg ™ '(protein) A K Mt G &
H IS & .

PKA W5 E  PKA WE R 4 O3 Y%

Tab 1

presence of tumor necrosis factor-o. ( TNFa.)

WO AR BB T RANEMNH G
BRL 2 #l, y-2P-ATPCE Hl + & A MR O 5T, LLih
J$1.11 TBg*mmol DI B Amershan 2 #]. Wl &
1R ¥ R “ Kemptide ”: Leu-Arg-Arg-Ala-Ser-Leu-
Gly, TR A7) 24 PKIC6-22) amide. & —#
dn (Al ¥R 4 4500 %E T L PKA F1E PKA, a M1 ¢ &
HSEE Car — M F, — cAMPs ¢ — #0081 5,
+cAMPY, b A d B A B R IR (b + 00 7,
— cAMP: d: + FHIF], + cAMP) o $#54F = 4% 12357
Pt B AT 3% h 2 B L PKA Cactivated
PKA)F & PKACtotal PKAD:
H 1 PKACpmol*min ™ ") = pmol*min~'(a &)
— pmol*min~ (b &)
& PKACpmol*min ') = pmol*min~'(¢ &)
— pmol*min~ '(d &)

HRE PRI B CAC) WE T & cAMP & &0l 72
AC Y PER I AERR T ATP b R4 19 7 v I 2050, iy
[RTE 1% LA AC feAb 18 A4 0 cAMP 222215, B pmol
min '*mg ! protein. cAMP X H #& (DPC) 2+ 7
HEFE I cAMP TR B HEAT. BCA FrifE AT 52 &

TE.

b2 BRI A 7 + s 3278, Ligand 70 87
AT B R R U B s T iR . AR
Fer I HLBCR A ¢ K.

g R

1 BRAREE (B,

TNFa R B %2 48 % ¥ (TNFq« (0.95 +0.31)
pmol*mg ~ '(protein) vs control (2.08 +0.07) pmol
*mg ! Cprotein), P = 0.004). SR #&# 7 45 #1
TNFa Nl g 24 EHIER ERIEF B E S
HEEN(P=0.087), H'el g R TG R B HI 45
JE(P>0.05. #RIE 1.

Effect of B-blockers on B-adrenoceptor density of cultured myocardial cells of neonatal rats in

. TNFa+ TNFa+ TNFa+ TNFa+ . .
Control TNFa SC—).PPL RC+).PPL SC— AT RC+)AT TNFa+ CAR  TNFa+ SR
Kd / 412422 376+ 177 430+ 76 283+ 103 308+ 327 3274467 398 + 15 31472

pmol* L1

B/ 2.08+0.07 0.95£0.33"" 1.22£0.27"" 0.85%£0.31""

pmol*mg ™~ ' protein)

0.89+0.08"" 1.06£0.09"" 1.02£0.15"" 1.54£0.31"

n=23; PPL: propranolol; AT: atenclol; CAR: carvedilol; SR: SR59230A; Kd: equilibrium dissociation constant; B.,.: density
of receptor (maximum binding sites). Compared with control, * P<0.05; ** P<0.01.
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2 GHEH

TNFa T Gs T E, L Gi &, B Gs/Gi
A CTNFo 1.62 +0.83 vs control 3.63+1.57, P
<0.01). B FH¥EM CAR BEFEHT TNFa T Gs &
H(P<0.01), RC+)-PPL 1 R+ )-AT Ref5 9t
TNFa L9 Gi EEA(P<0.01 #1 P<0.05), Kk,
CAR, RC+ )-PPL M1 R( + )-AT fe#B43 44 IE TNFa
Pk Gs/Gi WM ARAMEH (P <0.05 81 P<
0.0, giFIE 2.
3 ACHME

TNFa % AC % A Wl 2 1 (TNFa 39 £ 5 s

control (40 + 3) fmol * min~ ! *mg™! protein, P >

0.05). BRHYEM S TNFa & H, X AC #E =
AHE(P>0.05). 4R WE 3.
4 ML cAMP /KF

TNFo 7t = 418 A cAMP 7KV ( TNFa 7.88 +

0.58 ws control 4.00 = 0.34 pmol/10° cells, P <
0.01), UiB] TNF« °J G818 i Fo A i 12 R B/ +
cAMP. B PR 7] CAR, R( + )-PPL fl R( + )-AT
BEFEHT TNFa FH & cAMP BIEF (P <0.01), 1M H
fil, g BRI 77 SC = D-PPL, SC—)-AT Ml SR 1EH A H]
B(P>0.05). &R LE 3.
5 PKA G

TNFa € # 7 PKA ( TNFa 2119 = 341 os
control 1182 +284 pmol*min~'*mg ™! protein), Ft =
& PKA 7K~F (TNFa 2449 £ 390 ws control 1836 +
311 pmol*min~'*mg ™! proteind. BT 3 FA# I
REAFIFE EEFS P TNFo W PKA FIYER (P <0.05
B P<0.01), M HHE RC+)-PPL, RC+)-AT
CAR e 73 #5951 TNFo 5 2 PKA BIEH (P <
0.05, P<0.01 1 P<0.05), FEGE M PKA 1 L1
TFE. WK 4.

Tab 2 Effect of B-blockers on Gs and Gi-protein of cultured myocardial cells of neonatal rats in presence of

tumor necrosis factor-a (TNFa)

Gs/ Gi/
Gs/ Gi
epm*mg ' (protein) epm*mg ' (protein)
Control 61419 2455 16935 % 1560 3.63+1.57
TNFa 39373+ 1550" 24247+ 1855" " 1.62+0.83""
TNFa+ SC—)-PPL 37642+2999" 23887+ 1449 " 1.5840.48""
TNFa+ RC+)-PPL 38941+ 1969 " 17513 +23637 7 2.25+0.827 777
TNFa+ SC—)-AT 39618 +2081 " 22913+2374" " | 7440.64" "
TNFa+ RC+)-AT 38950 £3738" 20243 £1662" = 1.93£0.66" =
TNFo+ CAR 48068 = 1991 "=~ 233152627 " 2.08£0.93" 77
TNFo+ SR 39983 +1953" 24210 +2341 % 1.66+0.41""

n=23:; PPL, propranolol; AT, atenolol; CAR, Carvedilol; SR, SR59230A. Compared with control, * P<0.05, ** P<0.01;

Compared with TNFa» # P<0.03, ## P<0.01.

Tab 3 Effect of B-blockers on adenylate cyclase (AC) and cyclic AMP (¢cAMP) of cultured myocardial cells

of neonatal rats in presence of tumor necrosis factor-o. (TNFo.)

TNFa+ TNFa+ TNFa+ TNFa+
Control TNFa TNFa+CAR  TNFa+ SR
SC—-)-PPL R{+)-PPL SC—=)-AT R(C+)-AT
AC/ 40+3 39+5 35+4 38+6 33+£5 35+6 41+5 42+7
fmol*min~ '*mg ™ '(protein)
CAMP/ 40i03 79i0()> » 82i03 5 66i04\:: 84i03) % 53i03jj 46i04jj 75i04)

pmol/ 10° cells

n=23; PPL: propranolol: AT: atenolol; CAR: carvedilol: SR: SR59230A. Compared with control, “P<0.05, " P<0.01;

Compared with TNFa» ## P<0.01.
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Tab 4 Effect of B-blockers on cAMP-dependent protein kinase A (PKA) of cultured myocardial cells of

neonatal rats in presence of tumor necrosis factor-a ( TNFa.)

Activated PKA /

[

Total PKA /
activated / total PKA

[

pmol*min "~ '*mg ' (protein)

Control 1182 £ 284

TNFa 21183117
TNFo+ SC— )-PPL 1706 £331% " =7
TNFa+ R(+ )-PPL 1841 £312° "7
TNFat SC=)-AT 1565+ 277 ==
TNFo+ R(+ )-AT 1795 409" *
TNFa+ CAR 1681 £439% * =7
TAFa+ SR 1985£506" " =

pmol*min ' *mg ™ '(protein)

1836 + 311 0.61+0.27
2448 £3907 * 0.87£0.33"°
2525 £ 447" 06040 48" ==
20334289~ 0.8940.52""
247424847 0.63+0.3477
1907 £42277 0.91£0.60" "
2110£387" = 0.79+0.33" "7
2375£3957 " 0.84+£0.417°

n=23: PPL: propranolol; AT: atenolol; CAR: carvedilol; SR: SR59230A. Compared with control, * P<0.05, " P<0.01;

Compared with TNFa» #P<0.05, #%P<0.01.
i
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DIR 4 Hhy% (CAR) W ARER . IR R BoR, B
BELYT 71 B9 Ak 22 25 89 R T 2 A7 T M 0 Cehiral
center ), ot 5 A4 44 2 [ ) 25 208 AR 2 B,
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AEANFER W ? B IRAWIF .

TNFa 2IEFE RIS 5 7% O T % i
RAEVRBEREME S RE T R, O
FI TNFo 2 SHLHIR Al iR ig it — 2t —
FAMENON SO WL 4R T 30, TNFa gl
b Al 5 A — A AL A S R GNOS) 11 5 1T 2
503 R0 0 I TNFo 244615 S HLEI R AT
BEIRfR Z R ras WK N T T 0 VL4 M AE
B 7UER, TNFo 5 5 SATRFE G EEHM
MR BRI EE 2 51, R, /AT TNFe 2
EREGEE G EHEHEMESEESTTHERE L
MEZ Rz M RAMEAER? A RN, TNFo
Fafe IR FL RO LA IR 3 AR T, BRK Gs/Gi &
H AR, WS PKA, (BX) AC W& %A B2 2, 1t
B} TNFo %2165 g 245 SAL B 2 A AC |
EH s TNFa A0 AC 3EPEHI A = A cAMP 3
J&, TR T J7 T 179 s AT« 3 3od Al 3 12 56 40 M Y
cAMP 28, BUEHIE cAMP BIBEfE, LA DINLEE A
Rpidt— 09, B SCBRIRHGE . TNFo %5 1 1E H

5|2 A 1 SR 0 JULR B AR A B A K L 121, Ay
KHAE A AT R S 2O 40 98 T2 Kk, TNFa
TR AN cAMP ZKF 1] B8 5 FX5 0 L4 B i B
HIE R K R VA K.

ARSI E B S E N g BRI RC+ ORI
MR 55 34X B FH# T CAR BRFEHL TNFa X G &
HEIAS BRI, 9 2% TNFa 5T H A cAMP K E AR
F VLR AR 43 4581 TNFa TH 48 N & PKA BI1EH
M SC—)-BUXf AR TE L E . P cAMP W E
it s, A AT REOE % B I 7 CREBY, & %
PR R i Rk IR, g FHE 77U A RC+ DAY
X BR AR T] B B AR U B BT TNFa /13 140 i 22 1
Mo BB RC+ OB B, B H B 32 44 BH I i 1t
Wy, HEBEEEEN T 3 2 BEFHAEMN FiFE
P XTEIT O 3E B 2 B B AR T OU N A A
oA e A rl ek s g BRI AIVA T L AL 1
H

Z % L M
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BETA-BLOCKERS AND THEIR ENANTIOMERS ANTAGONIZE THE
ABERRANT SIGNAL TRANSDUCTION OF RAT MYOCARDIAL
CELLS INDUCED BY TUMOR NECROSIS FACTOR-a

Yu Xiyong (Yu XY, Lin Shuguang (Lin SG)» Wang Xiaomei (Wang XM) and Wu Shuying (Wu SY)

(Department of Clinical Pharmacology, Guangdong Provincial
Cardiovascular Institute s Guangzhou 510080 )

ABSTRACT AIM: To investigate the effects of -blockades and their enantiomers on the abnormal signal
transduction of cultured myocardial cells of neonatal rats induced by tumor necrosis factor-a ( TNFa).
METHODS: The experiments were carried out in cultured myocardial cells from neonatal Wistar rats and were
divided into 8 groups: (1) control; (2) given TNFa; (3) given TNFa plus S = )-propranolol; (4) given
TNFa plus RC+ )-propranolols (5) given TNFa plus SC— J-atenolol; (6) given TNFa plus R ( + )-atenolol;
(7) given TNFa plus carvedilol: (8) given TNFa plus SR59230A. RESULTS: The signal transduction of B-
adrenergic receptors in rat myocardial cells was altered by TNFa: the densities of 3-adrenergic receptors were
downregulated (TNFg (0.95+0.31) pmol*mg ™' (protein) ws control (2.08+0.07) pmol*mg ™ '(protein), P
=0.004); Gs-protein was decreased and Gi-protein was increaseds resulting in reduction of Gs/Gi ratios ( TNFa
1.62£0.83 vs control 3.63+1.57, P<0.01); intracellular cAMP was raised (TNFa (7.88+0.58) pmol/
10° cells vs control 4.0 +0.34 pmol/10° cells, P <0.01); protein kinase-A (PKA) was activated ( TNFa
(21194341 pmol*min~ ' *mg ™ '(protein) ws control (1182 +284) pmol*min~ ' *mg ™~ '(protein), P<0.01),
and the levels of total PKA went up (TNFa (2449 +390) pmol*min~ ' *mg ™! (protein) ws control (1836 +
311 pmol*min~ '*mg ™ '(protein)s P<0.01). The effects of TNFa on G-proteinss ¢AMP and PKA can be
weakened significantly by R+ )-propranolol, R ( + )-atenolol and the third generation B-blockade carvedilols
but not weakened by S( = )-enantiomers of §-blockers. CONCLUSION: The R ( + )-enantiomer of B-blockers
was more effective to antagonize the aberrant effects of TNFa than S —)-enantiomer. The R( + )-isomer may
be a potential B-blocker to treat heart failure.

KEY WORDS  tumor necrosis factor-a; $-blocker; enantiomer; myocardial cells; signal transduction





