
Discussion

After the Canadian abortion law was liberalized in
1969 the total number and the rate of abortions in resi-
dents of Canada increased each year between 1970 and
1978. Similar increases occurred in the United States,
where abortion laws were liberalized around the same
time. The increases in Canada reflect a response by
women to the liberalization of the abortion law, the
increase in the number of hospitals providing abortion
facilities, the interpretation of the abortion law by hos-
pital therapeutic abortion committees and, perhaps,-
changes in the attitudes and beliefs of individual doc-
tors about induced abortion. However, the overall
abortion rates and the rates for teenagers are lower
in Canada than in most of the developed countries for
which statistics on legal abortions are available. This
may be due to variations in local abortion laws, popula-
tion structure, social and economic conditions, per-
sonal attitudes and beliefs about abortion, and knowl-
edge and practice of methods of birth control.

In Canada more than 25% of the teenagers under-
going an abortion in 1974-77 were more than 12

weeks' pregnant at the time of the abortion, in contrast
to only 15% of the women over 19 years of age. This
difference explains the higher rate of complications in
the teenagers.
The high proportion of abortions performed in teen-

agers, the slowly rising rate of teenage abortion and
the high rate of complications in teenagers underline
the need for improved birth control education for
Canadian teenagers.

We are grateful to Dr. Christopher Tietze, senior con-
sultant, Center for Population Studies, The Population
Council, New York, for his valuable guidance in the
preparation of this paper.
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Platelet regeneration time and late occlusion of
aortocoronary saphenous vein bypass grafts
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The half-time for platelet regeneration was estimated in 16
patients with aortocoronary vein grafts by the use of a non-
radiolsotopic technique based on the permanent inhibition
by acetylsalicycllc acid of lipid peroxidation by platelets.
Ten patients had patent grafts after 6 years; in the other six
at least one graft had become occluded between 2 and 6
years after the operation as shown by serial angiography.
The mean half-time (± the standard error) for platelet
regeneration was reduced to 2.5 ± 0.2 days (P < 0.Q02) in
the group with occluded grafts as compared with 3.3 + 0.1
days In those with patent grafts and 3.5 ± 0.1 days in 11
healthy volunteers. These results suggest a relation be-
tween late graft occlusion and platelet turnover and support
the Idea that patients with aortocoronary vein grafts could
benefit from platelet suppressive therapy. Finally, the meth-
od employed appears to be a useful and simple way of
evaluating platelet function in vivo.

On a mesur Ie, demi-temps de r6g6n6ration plaquettaire chez
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16 patients avec greffons veineux aortocoronariens selon
une m6thode non radioisotopique basee sur l'inhibition per-
manente par l'acide acetylsalicylique de la peroxidation des
lipides plaquettaires. Dix patients presentalent des greffons
perm6ables apres 6 ans; chez les six autres au moins un
greffon s'etait obstrue entre 2 et 6 ans apres l'operation tel
que documente par des angiographies successives. Le demi-
temps moyen (± l'erreur type) de regen6ration plaquettaire
etait r6dult a 2.5 + 0.2 Jours (P < 0.002) dans le groupe
avec greffons obstrues en comparaison de 3.3 ± 0.1 jours
chez ceux avec greffons perm6ables et de 3.5 + 0.1 jours
chez 11 volontaires sains. Ces resultats suggerent une rela-
tion entre l'occlusion a evolution tardive des greffons et le
cycle de remplacement des plaquettes et appuient l'hypo-
these ou les patients avec greffons veineux aortocorona-
riens pourralent b6n6flcier d'un traitement antiplaquettaire.
Enfin, la m6thode employee s'est r6v6l6e simple et utile
pour l'6tude de la fonction plaquettaire in vivo.

Measuring the platelet survival time is currently one of
the most reliable ways of evaluating platelet involve-
ment in various diseases and assessing the effectiveness
of antiplatelet drugs in vivo.
Reduced platelet survival has been reported in sev-

eral clinical conditions, including angina pectoris, myo-
cardial infarction and thromboembolism.' Damage to
the blood vessel wall and changes in the platelet sur-
face modify platelet survival' and are believed to be re-
sponsible for increased platelet consumption. As plate-
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let turnover is increased, young platelets, which are
more active,3 enter the blood and may increase the
thrombotic tendency.

Until the development by Stuart, Murphy and Oski4
of a biochemical technique based on the permanent
inhibition of lipid peroxidation by platelets exposed
to acetylsalicylic acid (ASA), methods for measuring
platelet survival implied withdrawal of large amounts
of blood, isolation and labelling of the patient's platelets
with radioisotopes and reinfusion of those platelets. The
new noninvasive method evaluates regeneration rates
rather than disappearance of platelets from the blood,
and the values obtained correlate well with those ob-
tained in platelet survival studies with chromium 51.4',
Patients need only ingest a single dose of ASA and
allow blood sampling during the next few days.

Early and late occlusion of aortocoronary saphenous
vein bypass grafts is still an important limiting factor
in the surgical treatment of coronary artery disease.
Shortened platelet survival (determined for platelets
labelled with "Cr) has been reported by Steele and
colleagues6 in patients with occluded grafts, which in-
dicates that platelets may play an important role in
the occlusion. However, in their study Steele and col-
leagues did not distinguish between early and late oc-
clusion, phenomena that involve different factors or
processes.`~
We measured the half-time for platelet regeneration

in patients whose grafts had become occluded between
2 and 6 years after the bypass operation. The half-time
was reduced in these patients but was normal or near
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normal in patients whose grafts had remained patent.

Methods
The half-time for platelet regeneration was measured

in 16 men undergoing angiographic evaluation 6 years
(mean + standard error, 68 + 5 months) after aorto-
coronary saphenous vein bypass grafting and 4 years
(46 + 5 months) after previous angiography." The
clinical data are summarized in Table I. Ten patients
had patent grafts and six had at least one occluded
graft. The control group included nine healthy male
volunteers recruited from the hospital staff and two
men with no clinical evidence of heart disease and nor-
mal coronary arteries as observed during angiography
less than 1 year previously.

After a 12-hour fast, including abstinence from
drugs, 15 ml of venous blood was collected in plastic
syringes containing 2.5 ml of acid-citrate-dextrose anti-
coagulant. Sampling was performed at the beginning of
the study, just before the ingestion of 600 mg of ASA,
2 and 4 days later, and after 7 days when necessary
(the half-time for platelet regeneration was more than
4 days in the control group). After the addition of
ethylenediamine tetra-acetic acid (EDTA)" and platelet
counting,'2 platelet-rich plasma was divided into 2-ml
aliquots and centrifuged at 100 x g for 16 minutes.
The platelets (range of counts 0.3 to 1.0 x 109/l;
mean 0.6 x 10'/1) were resuspended in 2 ml of phos-
phate buffer containing I mmol of N-ethylmaleimide
and incubated at 37°C for 60 minutes in a shaking
bath. The production of malonyl dialdehyde by the
platelets was estimated following reaction with 2-thio-
barbituric acid.4"3 We have found that the EDTA allows
easier and better suspension of platelets without inter-
fering with the malonyl dialdehyde production.'4
The half-time for platelet regeneration is defined as

the time after ASA ingestion in which samples of a
platelet population can produce half the baseline con-
centration of malonyl dialdehyde Estimations were
made on a group and an individual basis and directly
from a graph in. which the relative production of
malonyl dialdehyde by 10' platelets was plotted against
the time after ASA ingestion.

Student's t-test for comparison of means was used
for statistical analysis.

Results
The mean production of malonyl dialdehyde by I 0'

platelets before ASA ingestion was 2.34 + 0.2, 2.31 +

0.35 and 2.64 ± 0.22 umol in samples from the control
group and patients with occluded and patent grafts re-
spectively. The mean half-time for platelet regenera-
tion was estimated at 3.5 days in the control group,
3.3 ± 0.1 days in the group with patent grafts and
2.5 ± 0.2 days in the group with occluded grafts (Fig.
1); the individual half-times in the three groups ranged
between 3.2 and 4.1 (mean 3.5 ± Q.1) days, 2.8 and 3.6
(mean 3.3 + 0.1) days and 1.5 and 3.1 (mean 2.5 +

0.2) days respectively (Fig. 2). Even taking into ac-
count the fact that multiple comparisons were made,
the patients with occluded grafts had significantly
shorter half-times for platelet regeneration than the
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control group (P < 0.001) and the patients with patent
grafts (P < 0.002). The mean half-time of the patients
with patent grafts was not significantly different from
that of the control group. One patient in the study had
two occluded grafts and the half-time was 2.2 days.

Discussion

Although roughly 90% of aortocoronary bypass
grafts escape occlusion due to thrombosis in the first
2 weeks, none seems to escape, after 1 month, intimal
thickening8'9'15-17 secondary to hyperplasia of smooth
muscle cells and fibrosis.9',718 In some patients these
lesions progress rapidly and partially obstruct or oc-

clude the grafts. Morphologically these changes are

virtually indistinguishable from the fibrous plaques of
atherosclerosis,"51"s8 with the presence of foam cells,
dense connective tissue, calcium and lipid.

Atherosclerosis in the grafts is hastened by unusual
exposure of the vein to hemodynamic stresses6'17'
and by variables such as resistance to flow in the
vascular bed distal to the graft,18 vein anoxia,"7 sur-

gical trauma and high blood lipid levels.15'18 However,
the lesions are not only the response of a vein to
pressure but also the result of circumferential forma-
tion of nonocclusive intimal thrombi."6 The release
of constituents (mitogenic and permeability factors)
from platelets after the cells adhere to an altered endo-
thelial surface and the organization of platelet-fibrin
thrombi are believed to be important steps in the
initiation and development of atherosclerosis."2'

Platelet survival and regeneration times reflect plate-
let ageing and platelet-vessel wall interaction resulting

in platelet removal and replacement.1" Shortened sur-

vival",' and regeneration times' have frequently been
noted in patients with coronary artery disease. In the
present study the half-time for platelet regeneration
was 3.1 days or less in all six patients with occluded
grafts, and in four of them it was 2.5 days or less
(Fig. 2). The mean half-time in this group was 2.47
0.2 days (P < 0.002), as compared with 3.3 0.1
days in the group with patent grafts and 3.5 0.1
days in the control group (Fig. 1). These results are

similar to those reported by Steele and colleagues for
platelets labelled with '1Cr and suggest a relation be-
tween vein graft occlusion and shortened survival and
regeneration times. Although additional evidence is
needed to establish this relationship as causal, the use

of platelet suppressant drugs known to prolong platelet
survival or increase it to normal should be tried in an

attempt to prevent early and late graft occlusion.
It has been reported that coronary bypass opera-

tions may' or may not' modify platelet survival and
that most patients whose grafts become occluded with-
in the first 3 years generally had a shortened platelet
survival time before the operation. Therefore, the
platelet survival or regeneration time should be de-
termined preoperatively as a possible indicator of later
graft occlusion. On the other hand, from the results
of our study, even though we did not measure the
half-time for platelet regeneration before the operation
we doubt whether platelet regeneration was seriously
impaired then since 1 to 3 years later all the patients
had been shown by angiography to have patent grafts.
Occlusion only occurring late may indicate a slow
pathologic process in these patients or relatively late

FIG. 1-Percent malonyl dialdehyde (MDA) production
and estimations of half-time for platelet regeneration In

three groups.
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changes. Therefore, we believe that the platelet sur-
vival or regeneration time should be measured not
only before but also periodically after the operation.
On the other hand, as Grondin and associates' re-
ported recently from a larger study, blood lipid levels
do not discriminate between patients with patent or
late occluded grafts; therefore, late occlusion may be
less influenced by blood lipid levels than occlusion
occurring in the first months or years after the opera-
tion.27 Nevertheless, blood lipids deserve special atten-
tion since hyperlipidemia remains an important in-
fluence on graft patency15 and on platelet survival28'"
and function."

Platelet survival studies with '1Cr or other radio-
isotopes are generally restricted to centres with nuclear
medicine facilities and experience in these studies. On
the other hand, measuring the half-time for platelet
regeneration is simple, can be partially automated'
and can be done simultaneously for several patients
in most hospital laboratories. Therefore, it may prove
useful for screening and monitoring platelet function
in several clinical conditions.' However, the ingestion
of ASA and ASA-like drugs must be prohibited for
1 week before and during the test.

This study was supported by grants from the Quebec
Heart Foundation and the J.L. Levesque Foundation.
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