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Effects of aprotinin on platelet aggregation and cytosolic free calcium in 

swine platelets 

HUANG Cai，QIN Yah—Mei．LIANG Nian—Ci 

(Dep a~tment of Med cd z Biochemi~ J，Guan9don9 Medical College，Zhanjiau9 5240 23， îna) 

ABSTRACT Aprotinin inhibited platein t ag gregation 

induced by thrombin (0．25 U ．ml )with ICtio200 kIU 

·m1一‘t and inhibited the rise of cytosolic free ca lcium 

concentration in plataiets stimulated by thrombin (0．1 

u ·m1 )in the absence and ir-the presence of Ca 0．5 

mmol·L-i(IC¨I17 and 50 kIU ·mr ，respectively)． 

but had no effect on the amounts of actin and m yosin 

heavy chain associated with cytoskeletons． These 

suggest that aprotinin is an anti—platelet agent and may 

exert its action through inhibiting the Ca flux． 
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Some protease inhibitors inhibit phospho- 

inositide turnover，secretion． and aggregation 

induced by throm bin in platelets c 一”． Apro． 

tinin， M ， 6500， inhibits trypsin． chy- 

m otrypsin， kallikrein l and plasm in c ，but its 

effects on platelet function rem ain unkown． 

In the present study，we investigated the el- 

feet of aprotinin on throm bin-induced platelet 

aggregation． 

M ATERIALS AND M ETHODS  

Bovine thrombin and egtazic acid (Sigma)}Fura一 

2-acetoxy me也ylester (Fura一 2／AM ) (Dojindo． 

Japan)I Triton X—l00(Merck)}bovine erum albumin 

(BSA )(FIuka)‘aprotinin (The Biochemical Pha．rma 

ceutical Factory of Shanghai)． All other chemicals 

were AR ． 

Swine blood were collected in plas tic tubes and an— 

ticoag ulated with 0．15 volume of ACD ftrisodium tit— 

rate 86，glucose 11]，citric acid 53 mmol·L一 )or 0．1 

volume of EDTA buffer (NaCl l20，T山 50．edetic 
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acid 50 mmol·L-。，pH7．4) 

Plttelet tggregttlon Swine blood anticoagulated 

with ACD was centrifuged at 160× for t5 min ，and 

the supernatant was then centrifuged at 700× for 10 

min to yield a platelet pellet- The cells w ere rerL1s— 

pended gently at 2× l 0a platelets·ml一 in Tyrod e— 

HEPES buffer (NaCI 140，KCl 3，MgSO‘ 1．HEPES 

1O·glucose 1 0 mmol·L一 ．pH 7．4)． Platelet aggre— 

gometry was carried out in the pre~sence of CaC12 0．5 

m mol‘L-。by optica l m ethod  usir-g a SPA一4 aggre— 

gometer (Shanghai)． The platelet suspensions (0．2 

m1)were incubated with aprotinin for 2 min．and then 

stim ulated with thrombin for 5 min． 

C¨ ~ ollc free eatdum Platelets obtained om 

ACD-anticoagulated blood were suspended at 2× l 0a 

platelets·ml一 in a Tyrod e—Hepes buffer(pH 6．7)con— 

taining m 3 bovine serum albumin (BSA)and egtazic 

acid 0．2 mm01·L一 ．and incubated with Fura一2,／AM 5 

mol·L at 37℃ for 40 min． The cell suspension 

wigs then centrifuged at 700× for l0 min． The pellet 

w越 washed once with Tyrode—Hepes buffer(pH 6-7) 

containing 0．3 BSA，and then resuspended at(3— 

4)× 10 plataiets·ml一 in a Tyrod e—Hepes buffer (pH 

7．4)containing 0．3 BSA． Fluorescence (k  3d0 

nm I 蜘500 nm)was measured at 23℃ using a Hitachi 

M PF一4 spect rofluoromcter． Cytosolic free catcium 

concentration([ca )was calculated； 

[Ca抖]L—jr 一 Ⅱ)／(F． 一F)， 

K。= 224 nmol·L一 

M aximum ~uore$cence (F． ) was determined by 

lysin g the ce lls in the presence of CaCljI m m ol·L一 

with 0． 1 Triton X—l00I minim um fluoresce nce 

( ) was derived from ce ll autofiuorescence by 

quenching the sishal with MnCh2 mmol·L一 ． 

C¨ oekeleta] protein| Platelet-rieh plas ma 

(PRP)was prepared by centrifuging the EDTA—antico - 

aguhtted  blood at 160× for 15 min ． PRP w越 divid— 

ed into 0．4一ml aliquots an d incubated at 37℃ for 60 

m in． T he aliquots were treated with ape ot~in fo r 2 

m in —and then stim ulated  with thrombin 0．5 U ·m1一 
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for 1 m in· Platelet Cytoskeletons were prepared as de— 

scribed by M arkey · The cytoskeletai proteins 

were solubfiized and applied to SDS—pclyacrylamide gel 

electrophoresis． Proteins were stained with 

Coomasaie brilliant blue R25{)， and the relative 

am ounts of actin and myosin heavy chain present were 

determ ined ∞ W allace“ df∞ 

Data were expressed aB 士 ，and statistical sig— 

lli~~4H1ce w∞ an alyzed by t test． 

REgULTS 

Effect9 of aprotin in on thrombin-1ndueed 

platelet aggregation Stim ulation of platelets 

with thrombin 0．25 U ·ml～ resulted in the ag— 

gregation of 70．9士 5．6 =4)of platelets． 

Aprotintn inhibited the platelet aggregation in— 

duced by thrombin  concentration-dependently， 

with IC5a200 kIU·ml一 (Fig 1)． 

Time／rain 

Fig 1- Effectt 耐 aprotinln Oll thrombin-Induced 

plaielet au regatlon． 

Effee ts of aptotinin on throm bin—induced 

rise in eyto*olic free Ca” Thrombin (O．1 U 

·mi-1)stimulated the rise in Eca ]Iin the ab— 
sence and in the presence of Ca外 0．5 mmol· 

L-i (data not shown)，and the effects were 

inhibited by aprotinin in a ~oncenl【ration - 

dependent m anner，with IC5o1l7 and 50 kIU 

·m r  ． respectively． Tbe in bibition in the 

presence of Ca was m uch stronger than that 

in the absence of Ca +． 

Effects of aprotinin 0n actin and n~yosin 

heavy chain a99o~iated with cytos keletons 

Exposure of piatelets to throm bin resulted in 

Apro~nia／k]U ·ml一 (in Ig mc~e) 

Fig 2． Effect= of aprotln~ Oll thrombtn-tnduced rise 

k eytmollc tree calcium In the abJen~e(0)and prell 

enee(●)o2 Ca”0．5 mmol·L-1． n—s． 

an increase in the am ounts of actin and m yosin 

heavy chain associated with cytoskeletons by 

45 < 0．05)and 85 (P< 0．01)，respec． 

tively，and aprotinin (200 klU ·ml )had no 

effects on the changes in the cytoskeletal pro— 

teins induced by thrombin (P> o_05)． 

DiSCUSS10N 

The results den onstrated that aprotinin 

in hibits throm bin—induced platelet aggregation 

in a cOncentratjOn—dependent manner． Tbese 

and other evidence [1一 indicate that protease 

inbibitors m ay be one type of anti - platelet 

agents- 

Cytoskeletal protein s involve in platelet 

activation “， and the increase in the am ounts 

of cytoskeleton-associated actin is independent 

Of tbe rise in cytosolic free calcium concentra- 

tion Ct1． Data presented showed that aprotinin 

had no effect on the amounts of actin and 

m yosin heavy chain aSSOCjated with cytoskele— 

tons· The results suggest that the inhibition 

of aprotinin on platelet aggregation m akes no 

difference with the c toskeletons． 

Elevation of cytosolic ee calcium conce n— 

tration is thought to be important to m any as- 

pects of blood platelet function． including 

shape change·secretion and aggregation[I一 ”． 

，‘、口o} q_ -．苗一 -l 
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The results showed that aprotinin inhibited 

the rise in cytosolic free calcium concentration 

induced by throm bin either in the absence Or in 

the presence of CaH ． The inhibition on the 

rise in cytosolic free calcium in the presence of 

Ca计 was much stronger than that in the ab— 

sense of Ca抖 ． The effect of aprotinin on cy． 

tosolic free calcium could be related to its inhi． 

bition on platelet aggregation· T hese suggest 

that aprotinin m ay exert its action on thr0m — 

bin‘‘induced platelet aggregation through in—- 

hibiting the Ca抖 flux． 
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