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Potentiation by Epinephrine of ADP-induced Platelét Aggregation
in Experimental Animals.

Shin-ichi Hirota*, Masaki Caujo*, Masaru Yosuma*, Takatoshi Havasui**,
Kazu Takeno* and Toshiyuki Sarto*

The potentiation by epinephrine (2.3uM) of ADP (2.8xM) -induced platelet aggrega-
tion was studied in some experimental animals of guinea pigs, rats, dogs and cats.
Platelet-rich plasma and platelet-poor plasma were prepared by the differential
centrifugation of whole blood anticoagulated with sodium citrate (3.8%) . The aggrega-
tion was measured photometrically, by the use of Sienco or NBS-Nikou Platelet
Aggregometer. In the guinea pigs, the maximal rate (Agslope) and maximal degree
(Agmax) of the aggregation were significantly increased by epinephrine of ADP-in-
duced platelet aggregation. In the rats, the parameters were not much changed, but the
late partial dissociation was markedly suppressed by epinephrine. In the dogs and cats,
the Agmax, rather than Agslope, was insignificantly increased by epinephrine. All the
effects of epinephrine were partially or wholly blocked by yohimbine (2.0.M) .

These results suggest that the effect of epinephrine on ADP-induced platelet aggrega-
tion is mediated by a,-adrenoceptors in some experimental animals as in humans.
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Fig. 1 Potentiation by epinephrine of ADP-induced platelet aggregation and the inhibition by yohimbine.
Final concentrations; 2.3uM epinephrine (Epi): 2.84M ADP: 2.04M yohimbine (Y).
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Table 1 Potentiation by epinephrine (Epi) of the ADP-induced platelet
aggregation and its inhibition by yohimbine (Y).

Animals Index ADP ADP+Epi ADP+Epi+Y
Guinea pigs Agslope 63+28 (17) 7421 (IT)**  60+26 (8)
Agmax 52+13 (17) 69+11 (17)*** 53+16 (8)
Rats Agslope 54+31 (8) 5630 (8) 46+35 (3)
Agmax 3618 (8) 38+18 (8) 30+21 (3)
Dogs Agslope 46+41 (5) 77+19 (5) 59433 (5)
Agmax 4420 (5) 69+13 (5) 57+17 (5)
Cats Agslope 72+ 2 (6) 73+ 3 (6) 70+5 (5)
Agmax 26+10 (6) 53+10 (6) 43+9 (5)
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Agslope, the maximal rate, and Agmax, the maximal degree of platelet aggrega-
tion. Mean=SD (n). * %, P<0.01:% * %, P<0.001 in ADP vs ADP+Epi (Paired

t test) .

FAMAMRICB W TS €47 ) BT /Mg
BRREU R 5T, ADPIZ X 5 3 2 M/IMREE R Z v b
DFRELUAEMILgEHFEER LT (Fig. 1d),

Lo l, * 2B 3 ADPI/IMREISEIZ2.3uMT B £
7Y ORI & > TAgslope & D b Agmax 23HE5H &
N, ZOEEIF2. M3 &y BV L > TEHHWTH 2
BiEashcERE»A Nz (Fig. 1d), Ll s
DB B THHAHNEREEIRH® B» 072,

% £

E N2 EOEBEREUNOBY T T E AT Y »BEmE
FZ & B M/AMRERER I Uk b & b S 8RO BgEs 1
DEBD, FFEZBEVTHOTHOEREMZ BT
YTV X7 CEMICK AM/MREERZA LD 5%
Mot. L»L, Raod (1988)43, b hM/MRIZHB:
THIEF 7Y I L TEERIGE RS 2 ik R
L, 20 oDEETRIVMRO T E X7 Y Y REERMIE
FANCHLTELLBAI LTV S EllRb 25ER
LTw3, 20L& 3 %EEE, §dot M stosT
ITEAT Y EMTOMMUEEDKRINE bSHEAHE 2
M HEINE VY,

REFFERE % 2.8 M ADPIZ & 5 /MR ER G T &
2R ZOBEIRERSVETEL BRI R VLD
WwBbh s, UL, M/MRIEEE» S #5 EELE Y
b e X TIRFETNEM, TA0b 2IREOBRELETL,
Sy heFxaTiEaE, Trbb 1REOBREETRL
726 —7H, t MIMRTIZADPIBEIZ X > TEEDHEE
DEDD, THLBREBETIE LIREDEELTRTH,
FEEIIZLIIONT 2REOEEEZRT I EVHMS N

T3,

2O WAMBICBVTIZADPEE~ADIZE R T ) ~
OFBEL THEERFVHTHrR Y DNT Y 35
LD BNz, BHTHENEY PIVMETIRZE AT Y
V2 & B ADPEEDHE AN b BERE TH o720 L
HL, v b, 41X, FaTRERELTRALDBN
9, HEERRHER® Mo, LoL, Tv MIMR
TIXADPK & 2 @EM/MEOHEREN T ERX T Y v IZ
Lo T IMHIE NIz, Lrd I o DADPEEIIXTT
BIEAT Y YOWTHOHEMEIRL e EHFETH 2 3
LBV > TN EREEEREINEZ LK
Bbhd, foTIns>DOFE?» S b S OEMDI
IMRIZ D e BB DOTFESRBEIND,

EMI/MRICBE 2RI ELAT7Y YI2L B
ADP¥EE D3R M M/ MEADPZEEDOBEMIC L 5D T
%<, ADPicit ¥ 2 ZHEEOBEMEOHINC X 5 2 &8
REEANT WS, E5ICZFDER L LTHEsNCan A
PHIFENCaDBIE < & 2 MifENCat 4 v OIS TRE
ENTWRY, TSI EATY YOIIMEADE)
RUADPOER AN L CHERT AL LD, ZEATY
YIREBOM/MIEEDNE L5 XD HADPEXT 3
BEYEI I a2 —Y - EZ 5N TR0,
F e M/IMR a, ZERBENIS A 72T S itk
THESNTVWEZ e, 2827 ) T A0
AMRD RIS A b L A% ¥ ORBAHRTR ) pi
RHRETT 55 A THEKDOHIHRETH 5,

X S

1) Bondy G.S. and Gentry P.A.: Characterization



2)

3)

5)

6)

7)

9)

10

166

of the normal bovine platlet aggregation
response. Comp . Biochem . Physiol., 92C, 67-72
(1989)

Born G.V.R. and Cross M.J.: The aggregation
of blood platelets. J. Physiol., 168, 178-195
(1963)

Calkins J., Lane K.P., LoSasso B. and Thurber
L.E.: Comparative study of platelet aggregation
in various species. J. Med. 5, 292-296 (1974)
Colman R.W.: Aggregin: a platelet ADP rece-
ptor that mediates activation. FASEB J., 4,
1425-1435 (1990)

Dodds W.J.: Platelets: A Multidisciplinary
Approach. Raven Press, New York (1978) pp.
45-49

Figures W.R., Scearce L.M., Wachtfogel Y.,
Chen J., Colman R.F. and Colman R.W:
Platelet ADP receptor and a,-adrenoceptor inter-
action. J. Biol. Chem ., 13, 5981-5986 (1986)
Grant J.A. and Scrutton M.C.: Novel a,
-adrenoceptors primarily responsible for induc-
ing human platelet aggregation. Nature, 277,
659-661 (1979)

HEAASE | WMRO > FEEZ—ERE LIRK, B
#, B (1989) p. 111

Hollister A.S., Fitzgerald G.A., Nadeau H.]J.,
Robertson D.: Acute reduction in human platelet
a,~adrenoreceptor affinity for agonist by en-
dogenous and exogenous catecholamines. J.
Clin. Invest. 72, 1478-1505 (1983)

Hollister A.S., Onrot J., Lonce S., Nadeau H.

GAHE— - PSRIEM « FE B

11

12)

13)

14)

15)

16)

fem - 11— WERZ

J. and Robertson D.: Plasma catecholamine
modulation of alpha,adrenoreceptor agonist
affinity and sensitivity in normotensive and
hypertensive human platelets. J. Clin. Invest.,
77, 1416-1421 (1986)

Hwang D.H.: The Platelets: Physiology and
Pharmacology. Academic Press, New York
(1985) pp. 289-305

Kinlough-Rathbone R.L. and Mustard J.F.:
Platelet Responses and Metabolism Volume 1.
CRC Press, Boca Taton (1986) pp. 193-234
Meyers K.M.: Platelet Responses and Metabolism
Volume 1. CRC Press Inc., Florida (1986) pp.
209-234

Olblich C., Aepfelbacher M. and Siess W.:
Epinephrine potentiates calcium mobilization
and activation of protein kinases in platelets
stimulated by ADP through a mechanism un-
related to phospholipase C. Cellular Signalling,
1, 483-492 (1989)

Oude Egbrink M.G.A., Tangelder G.J., Slaaf
D.W., Velzen S.W. and Reneman R.S.: Influ-
ence of hypercapnia and hypoxia on rabbit
platelet aggregation. Thromb. Res., 57, 863-875
(1990)

Rao A.K., Willis J., Kowalska M.A. Wacht-
fogel Y.T. and Colman R.W.: Differential
requirements for platelet aggregation and inhibi-
tion of adenylate cyclase by epinephrine. Studies
of a familial platelet alpha,-adrenergic receptor
defect. Blood, 71, 494-501 (1988)



