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ABSTRACT

To investigate platelet functions in patients suffering from allergic diseases including asthma, blood was col-

lected from ten asthmatic patients (five females, five males) and ten healthy controls (five females, five males)  and

by using whole-blood electrical impedance system; platelet count and platelet aggregation studies (maximum agg-

regation extent, maximum aggregation rate) were performed. Allergy screening was performed with skin test reac-

tions and with high total and specific immunoglobulin E levels (CAP-Phadiatop system).

Platelet count (333.1 ± 41.1 x 109/L), collagen induced the response of platelet aggregation (12.95 ± 4.19) and

maximum rate of aggregation (8.00 ± 5.22) in allergic patients were found significantly higher than those of cont-

rols (252.1 ± 49.1 x 109/L; 8.33 ± 1.19; 4.28 ± 1.31) (p< 0.05). Also ADP induced response of platelet aggregati-

on (18.21 ± 3.56) and maximum rate of aggregation (10.64 ± 2.12) in asthmatic patients were higher than controls

(12.37 ± 2.63; 7.80 ± 1.64) with statistical significance (p< 0.01).

Secretion products of activated platelets such as histamine, serotonin, PGF2α and PAF may play role in bronc-

hial responsiveness in allergic asthma. The results of this study showed that platelet function tests were effected in

asthmatic patients. The changes in platelet functions are thought to be related with increased IgE levels and stimu-

lation of platelets by these antibodies.
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INTRODUCTION

Platelets are multifunctional cells, involving in blo-
od coagulation and allergic response via secretion pro-
ducts as leukotriens, prostoglandins, PAF, serotonin,
histamine. Especially platelet activating factor (PAF),
PGF2α, serotonin and histamine may play a role in
bronchial responsiveness in allergic asthma. IgE anti-
bodies by stimulating membranous IgE receptors can
activate platelets[1]. With activation of platelets aggre-
gation response occurs as a two-phased action[2]. Epi-
nephrine, ADP, collagen and thrombin are some of
aggregation inducers[3].

Platelet functions are altered in patients suffering
from atopic diseases including asthma[4]. Such alterati-
ons might be related to IgE level. It was shown that pla-
telets of atopic patients differ in alpha-granular content
(IgE pool), 10 fold higher compared to nonatopic pati-
ents[1]. But some investigators reported that during se-
asonal changes no correlation was seen between aggre-
gatory responses and IgE titres[5].

Platelet dysfunction has been detected as a reduced
aggregatory response to collagen and PAF in asthmatic
patients[6]. Analysis of platelet functions is of great im-
portance for diagnosis of atopic and nonatopic forms of
bronchial asthma and for a choice of adequate the-
rapy[3].

Another subject is bleeding pattern of atopics. Be-
cause of raised plasma heparin levels in atopic patients,
thrombin formation was delayed and bleeding times of
atopics were longer than normals[5,7].

In some diseases such as Wiskott-Aldrich syndro-
me, oculocutanous albinism and with some ingested
drugs like aspirin, indomethacin, EDTA, alpha adre-
nergic and beta blocking agents platelet dysfunction
can be seen[2].

We planned this study to investigate platelet func-
tions in patients suffering from allergic diseases inclu-
ding asthma.

MATERIALS  and  METHODS

In this study, platelet functions of ten healthy cont-
rols and ten patients who had allergic asthma disease
were examined. Blood was collected from all subjects
who had not taken any platelet inhibiting drugs for ten
days. Blood was carefully withdrawn from a trauma-

free venipuncture with rapid flow of blood without ve-
nous occlusion from antecubital vein by two-syringe
technique[8]. After discarding the first 3-4 mL,10 mL
of blood was immediately transferred into polypropy-
lene tubes containing 3.8% sodium citrate (9:1 v/v)[9].
Three additional mL of blood was collected in a tube
containing EDTA for platelet count[10].

Whole  Blood  Electrical  Aggregation

All platelet aggregation studies were performed
30-60 minutes after blood collection. Platelet aggrega-
tions were performed in citrated blood. 450 µL blood
diluted with 450 µL saline were placed in a polypropy-
lene cuvette and incubated in the whole-blood aggre-
gometer (Model NO 560, Chrono-Log Corp., Hower-
town, PA, USA) equipped with a dual-Channel recor-
der at 37°C for five minutes by the electrical impedan-
ce method[9]. Whole blood stirred by stirrbars at 1000
rpm during the aggregation inducing agent was added.
Collagen (Chrono-Par Reagent 385) was used as agg-
regating agent in whole-blood electrical aggregometry.
Volume of 2 µL of the commercial solution of collagen
was added to saline diluted blood to reach final con-
centration of 2 µL/mL[11]. The changes in electrical
impedance were registered in a strip chart recorder. Af-
ter addition of collagen, each aggregation was recorded
until the maximal extent of aggregation was reached.
The extent of aggregation was determined from maxi-
mum height of response in ohms (8 cm = 20 ohm) and
the maximum rate of aggregation from the maximum
incremental slopes of the individual aggregation wa-
ves[8,12]. Because platelet number may affect aggrega-
tion response, platelet count was performed before to
all samples and all were found in normal ranges[10].
Aggregation was also measured in response to ADP
(adenosine diphosphate) at the concentration of 10
µmol/L.

Statistical  Analysis

Results were expressed as mean ± standart deviati-
on of mean. The data was analyzed by Mann Whitney
U test.

RESULTS

In this study ten asthmatic patients (five females,
five males) range of age 35-45 (39.0 ± 2.7 years old)
and ten healthy controls (five females, five males) ran-
ge of age 36-45 (39.5 ± 3.3 years old) were compared.
There was no significant difference among ages of gro-
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ups. Neither of them had an additional disease effec-
ting platelet function and had taken any platelet inhibi-
ting drugs for the last ten days.

We found that platelet count, collagen and ADP in-
duced maximum extent of platelet aggregation and ma-
ximum rate of aggregation in allergic patients were sig-
nificantly higher than those of controls (Table 1 and 2).
All of these results were statistically significant (p<
0.05).

DISCUSSION

For many years, the mast cell has been considered
the principal cell in bronchial asthma. During the last 2
decades some evidences like induction by PAF, associ-
ation with airway hyperreactivity suggest that platelets
might be involved in asthma[13-15]. In a study compa-
ring the blood parameters in patients with bronchial
asthma and pleuritis due to tuberculosis; lymphocyte
and eosinophil count were found higher in asthmatic
group. Additionally, giant trombocytes in large clumps,
reactive lymphocytes, hypersegmentation and toxic

granulation in neutrophils were observed in microsco-
pic evaluation[16]. 

Allergens via IgE can activate platelets. This acti-
vation can result in a clinical presentation such as aller-
gic asthma[6]. Platelet aggregation is an index of plate-
let activation[13]. With platelet activation in atopic pa-
tients great amounts of thromboxane A2 are produced
which is a potent aggregator[3]. Despite of this reality
platelet dysfunction has been detected as a reduced
aggregatory response to collagen, PAF, ADP, epineph-
rine, thrombin in atopic patients[5,6,17,18]. Analysis of
platelet functions is valuable in diagnosis of atopic or
nonatopic forms of bronchial asthma[3].

Aggregatory response of platelets to epinephrine,
ADP, collagen, thrombin exists as a two phased action.
In atopic patients especially second phase of aggrega-
tion becomes pathologic[5]. Another important point is
seasonal variations in response of platelets in atopic
patients. In allergic season aggregatory response to epi-
nephrine, collagen, ADP and thrombin becomes patho-
logic. It was reported that during out season, when res-
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Table 2. Platelet count, ADP induced maximum aggregation extent, maximum aggregation rate of allergic patients and
controls

Platelet count Maximum Agg. Maximum Agg.
x 109/L extent (Ohm) rate (Ohm/min)

Allergic patients 333.1 ± 41.1 18.21 ± 3.56 10.64 ± 2.12
(n: 10)

Control subjects 252.1 ± 49.1 12.37 ± 2.63 7.80 ± 1.64
(n: 10)

p p< 0.05 p< 0.01 p< 0.01

Agg: Aggregation
(p< 0.05: Statistically significant)

Table 1. Platelet count, collagen induced maximum aggregation extent, maximum aggregation rate of allergic patients
and controls

Platelet count Maximum Agg. Maximum Agg.
x 109/L extent (Ohm) rate (Ohm/min)

Allergic patients 333.1 ± 41.1 12.95 ± 4.19 8.00 ± 5.22
(n: 10)

Control subjects 252.1 ± 49.1 8.33 ± 1.19 4.28 ± 1.31
(n: 10)

p p< 0.05 p< 0.05 p< 0.05

Agg: Aggregation
(p< 0.05: Statistically significant)



ponse to epineprine improved partly, response to colla-
gen returned completely. ADP and thrombin responses
showed no improvement. No correlation was found
between improved responses and IgE titers[2]. But con-
formational changes might occur in platelet membrane
IgE receptor during out season, this would explain res-
ponse improvement and show that this is not a perme-
nant alteration. These findings point that there might be
a humoral factor that plays role in platelet responses.

By the activation of platelets, some adhesion mole-
cules (CD62P and CD63) are expressed, these molecu-
les mediate interactions between platelet themselves
and platelets and other cells. Reduced platelet aggrega-
tory functions in atopics may be the result of decreased
expression of these molecules[19].

In atopic patients bleeding time prolongation also
occurs. Although the platelet mass is increased in ato-
pics, it is not enough to compensate depressed aggre-
gatory functions[20,21].

In house dust mite sensitive patients with allergic
disease, before treatment with specific immunotherapy,
diminished platelet aggregation response (platelet
hyposensitiveness) was observed and platelet aggrega-
tion partially improved after treatment[22].

The lack of synergistic response to collagen with
PAF was found after incubation of the platelets with
PAF invitro. In patients with positive inhalative aller-
gen provocation test, a significant reduction of the agg-
regation response was found[23].

It has been established that a range of molecules
mainly associated with the platelet surface or platelet
granules, regulate the capacity of platelet interaction
with inflammatory cells. Platelet derived growth factor
(PDGF) secreted from platelet a-granules, with P-sec-
retin expressed on the platelet surface and with platelet
histamine which is secreted from platelets in response
to inflammatory stimuli[24].

Formerly, it was commented that, the detection of
platelet aggregation responses to additional aggregati-
on agents (thrombin, arachidonic acid etc.) and other
platelet functions such as platelet adhesion, secretion,
platelet coagulant activities and platelet arachidonate
metabolism could be useful for evaluation of alteration
in platelet responses of bronchial asthma[25,26].

In our study, platelet count of asthmatic patients

were significantly higher than controls. This finding
correlates with literature[20,21]. We evaluate platelet
functions by using collagen and ADP induced maxi-
mum aggregation extent and maximum aggregation ra-
te parameters. Both parameters were higher in asthma-
tic patients than controls. As a result in atopic patients
we found an increased aggregation response to colla-
gen and ADP, it seems as a paradox with literatu-
re[2,5,6,20]. First of all in asthmatic patients a platelet
activation is present, related to this reality as a index of
activation it is normal to find increased aggregation
response to collagen and ADP and in other studies, eit-
her inducers or doses of epinephrine, thrombin used,
might be different. Second this result may be associ-
ated with out seasonal response improvement. It was
shown that during out seasonal period significant and
complete aggregatory improvement to collagen occur-
red. Third, when platelets of asthmatic patients were
seperated from plasma (humoral factor), response to
collagen returned to normal. Various factors may affect
adhesion and aggregation. Vasoactive mediators work
as a network and endothelial injury is also present. For
this reason biochemical studies are needed. Fourth,
thromboxane A2 is a potent aggregator and its produc-
tion is increased in atopic patients from PGG2 and
PGH2. As a result it is normal to find an increased res-
ponse to collagen and ADP. Fifth, in this study we did
not separate and evaluate aggregation responses into
phases. May be if we had done a phased study, we
might also had a reduced response to collagen and
ADP as a second wave dysfunction. In atopics, especi-
ally second wave dysaggregation exists. Finally we po-
int out that it is not a rule to find a decreased aggrega-
tory response of platelets in allergic patients. But it is
obvious that a functional alteration occurs.

In clinical practice, most of asthmatic patients ex-
hibit platelet malfunction (especially second phase
dysaggregation), similarity is also seen in allergic rhi-
nitis. This platelet abnormality in allergic rhinitis may
indicate a predisposition to asthma later in life. Steroid
therapy is required for the patients with abnormal pla-
telet aggregation.

During allergy season allergic patients may have
longer bleeding time, it is parallel to platelet dysfunc-
tion, These patients must be explored for bleeding time
prolongation. 

Turk J Haematol 2001;18(4):245-250248

Olcay I, Yardýmcý S, Delibaþý T, Müftüoðlu O. Platelet Functions in Patients with Allergic Asthma



RREEFFEERREENNCCEESS

1. Klouche M, Klinger MH, Kühnel W, Wilhelm D. En-
docytosis, storage and release of IgE by human platelets:
Differences in patients with type I allergy and nonatopic
subjects. J Allergy Clin Immunol 1997; 100(2):235-41.

2. Solinger A, Bernstein L, Glueck HI. The effect of epi-
nephrine on platelet aggregation in normal and atopic
subjects. J Allergy Clin Immunol 1973;51: (1):29-34.

3. Astafieva NG. Platelet role in pathogenesis of atopic and
nonimmunologic asthma. Allergol Immunopathol
(Madr) 1990;18(1):19-26.

4. Tunon-De-Lara JM, Rio P, Marthan R, Vuillemin L, Du-
cassou D, Taytard A. The effect of sodium Cromoglyca-
te on platelets: An in vivo and in vitro approach. J Al-
lergy Clin Immunol 1992;89(5):994-1000.

5. Gallagher JS, Bernstein L, Maccia CA, Splansky GL,
Glueck HI. Cyclic platelet dysfunction in IgE- mediated
allergy. J Allergy Clin Immunol 1978;62 (4):229-35.

6. Gresele P, Dottorini M, Selli ML, Iannacci L, Canino S,
Todisco T, Romano S, Crook P, Page CP, Nenci GG. Al-
tered platelet function associated with the bronchial
hyperresponsiveness accompanying nocturnal asthma. J
Allergy Clin Immunol 1993;91 (4):894-902.

7. Szczeklik A, Schmitz-Schuman M, Krzanowski M,
Virchow C. SR. Delayed generation of Thrombin in clot-
ting blood of atopic patients with hayfever and asthma.
Clin Exp Allergy 1991;21:(4):411-5.

8. Galvez A, Badimon L, Badimon JJ, Fuster V. Electrical
aggregometry in whole blood from human, pig and rab-
bit. Thromb Haemostas 1986;56(2):128-32.

9. Sweeney JD, Hoernig LA, Michnik A, Fitzpatrick JE.
Whole blood aggregometry, Influence of sample collec-
tion and delay instudy performance on test results. Am J
Clin Pathol 1989;92(6):676-9.

10. Abbate R, Boddi M, Prisco D, Gensini GF. Ability of
whole blood Aggregometer to detect platelet hyperagg-
regability. Am J Clin Pathol 1989;91:159-64.

11. Takiguchi Y, Wada K, Nakashima M. Hemodynamic ef-
fects on thrombogenesis and platelet aggregation in
spontaneously hypertensive rats. Clin Exper. Hyperten-
sion 1993;15(1):197-208.

12. Kakishita E, Higuchi M, Suehiro A, Nagai K. A new in-
dex for collagen induced platelet aggregation. Thromb
Research 1989;56:465-75.

13. Garcia MM, Arruzazabala VML. Effect of ketotifen and
disodium cromoglycate on human platelet aggregation.
Allergol Immunopathol (Madr) 1989;17 (1):33-4.

14. The BS, Ioannoni B, Seow WK, McCormack JG, Thong
YH. Suppression by tetandrine of human platelet aggre-
gation induced by platelet activating factor and other sti-
mulants. Int Arch Allergy Appl Immunol
1989;88(3):267-72.

15. Krosawa M, Kobayashi H, Kobayashi S, Nakano M. Fa-
ilure of inhibitory effects by platelets on super-oxide ani-
on generation from stimulated neutrophils in a severe
bronchial asthmatic. Allergy 1991;46 (3):173-9.

16. Tamer Þ, Çavuþoðlu H, Aydilek R. Respiratory and blo-
od parameters in patients with bronchial asthma and ple-
uritis due to tuberculosis. Istanbul Medical Faculty Jour-
nal 1991;54:395-400.

17. De Souza JR, Santos MC, Carlos ML, Carlos AG. Plate-
let reactivity to “in vitro” allergen challenge in asthma-
tic patients. Allergol Immunopathol (Madr)
1992;20(1):13-6.

18. Taylor ML, Stewart GA, Thompson PJ. The differential
effect of aspirin on human platelet activation in aspirin-
sensitive asthmatics and normal subjects. Br J Clin Phar-
macol 1993;35(3):227-34.

19. Taylor ML, Misso NL, Stewart GA, Thompson PL. Dif-
ferential expression of platelet activation markers in as-
pirin-sensitive asthmatics and normal subjects. Clin Exp
Allergy 1996;26(2):202-15.

20. Szczeklik A, Milner PC, Birch J, Watkins J, Martin JF.
Prolonged bleeding time, reduced platelet aggregation,
altered PAF-acether sensitivity and increased platelet
mass are a trait of asthma and hay fever. Thromb Ha-
emost 1986;56(3):283-7.

21. Szczeklik A, Krzanowski M, Nizankowska E, Musial J.
Bleeding time and PAF-acether induced platelet aggre-
gation in atopy. Agents Actions 1987;(Suppl 21):145-50.

22. Rogala B, Guumprecht J. Platelet aggregation in IgE
mediated allergy with elevated soluble Fc epsilon
RII/CD23 level. J Invest Allergol Clin Immunol
1995;5(3):161-5.

23. Beer J, Wistrich B. Allergen exposure in acute asthma
causes the release of PAF as demonstrated by the desen-
sitization of platelets to PAF. Int Arch Allergy Imm
1995;106(3):291-6.

24. Mannaioni P, Bello M. Platelets and inflammation, role
of PAF, adhesion molecules and histamine. Inflamm Res
1997;46(1):4-18.

25. Ulutin ON. The Platelets. Fundementals and Clinical
Applications. Chapter 7: Platelet adhesion, aggregation
and release mechanism, Printed in Ýstanbul, Turkey, Ka-
ðýt ve Basým Ýþleri AÞ 1976:112-57.

26. Day HJ, Rao K. Platelets and megakaryocytes. Evaluati-
on of platelet function. Semin Hematol 1986; 23:89-101.

Address  for  Correspondence:

Iþýl OLCAY, MD

Ziraat Mühendisleri Sitesi 3. Blok 51/11
06550, Çankaya, Ankara, TURKEY

e-mail: aonan@tr-net.net.tr

Turk J Haematol 2001;18(4):245-250 249

Platelet Functions in Patients with Allergic Asthma Olcay I, Yardýmcý S, Delibaþý T, Müftüoðlu O.



Turk J Haematol 2001;18(4):245-250250

Olcay I, Yardýmcý S, Delibaþý T, Müftüoðlu O. Platelet Functions in Patients with Allergic Asthma


