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ABSTRACT

This work evaluated the effectinfvitro andin vivo treatment with ASA on the morphology of the redbdlcells.
Blood samples or Wistar rats were treated with A8Aone hour. Blood samples or animals treated vsgitfine
were used as control group. Blood smears were peghafixed, stained and the qualitative and quatitie
morphology of red blood cells were evaluated ungjgical microscopy. Data showed that timevitro treatment

for one hour with ASA at higher dose used signifilga(p<0.05) modified the perimeter/area ratiotbé red blood
cells. No morphological alterations were obtainedhwthe in vivo treatment. ASA use at highest doses could
interfere on shape of red blood cells.
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INTRODUCTION al., 2004). On the other hand, acetylsalicylic acid
at therapeutic doses could induce the
Acetylsalicylic acid is a classical nonsteroidalgastrointestinal adverse effects as gastric ulcer,
antipyretic, analgesic and anti-inflammatory druggrosive gastritis, gastrointestinal hemorrhage and
and in the United States alone, 35,000 kg arexacerbation of peptic ulcer symptoms (Bollini et
consumed daily (Jack, 1997). Its actions are based, 1992), as well as ions imbalance associated to
on irreversible inhibition of cyclooxygenases 1respiratory alkalosis with increased N&™ and
and 2 that are responsible for the prostaglandibicarbonate excretion (Lauwerys and Bernard,
synthesis and some autacoids (Catella-Lawsod989; Nuyts et al 1989).
2001; Amann and Peskar, 2002: Aude and Meht&lorphometric analysis has been used to evaluate
2002). The anti-thrombotic action of the morphological changes induced in different
acetylsalicylic acid is mainly due to its antiplate cellular systems: (i) chronic ocular hypertensive
action (Grotta et gl 1985; Catella-Lawson, 2001; effects on thickness of retinal nerve fiber layed a
Insel, 2001) but it has been postulated that theptic disc structure (Shimazawa et, @006), (ii)
inhibition of oxidative stress could be related torelationship between infarct-related artery steosi
the ability of this drug to prevent cerebrovasculagnd capillary density (Prech et,&006), and (jii)
accidents (Sagone and Husney, 1987; Guerrero effects of sexual hormones on mamma gland
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(Pompei et aJ 2005). Red blood cells have beenantiinflammatory therapy with this drug (Insel,
proposed as a prototypical cellular systen2001) and experimental investigations (Guerrero et
regarding drug mediated plasma membrane effects., 2004).
(Li et al, 1999). Different techniques have
demonstrated that therapeutic drugs can modifylorphological evaluation of red blood cells
the structure and morphology of these celldistological preparations were carried out with
(Nwafor and Coakley, 1986; Scheiman and Eltablood samplesin vitro or in vivo treated with
1990; Li et al, 1999; Shacter and Weitzman, 2002;acetylsalicylic acid for one hour at room
Suwalsky et aJ 2003; Hubner et gl2005; Santos temperature, or with NaCl (0.9%) as control
et al, 2005; Zhang et al 2005). The group Blood smears were prepared, dried, fixed
morphometric analysis (area, shape and volumend stained by May-Grinwald-Giensa method
measurements) has been used to evaluate tflunqueira and Carneiro, 2002). After that, the
alterations induced by natural products andmages of red blood cells were acquired
synthetic drugs on membrane of red blood cell§Optronics, Japan) from blood smears under
(Oliveira et al, 2002; Moreno et al2004). optical microscopy (x1000). For the morphometric
The aim of this work was to evaluate the effect ofinalysis of red blood cells, the perimeter/areia rat
in vitro andin vivo treatment with acetylsalicylic was obtained from images by specific program
acid on the morphology of the red blood cells. (Image ProPlus Software). Morphological analyses
were carried out by blind way by a specialist in
histological analysis.
MATERIAL AND METHODS
Statistical analysis
Animals Data are reported as means = SD of perimeter/area
Adult male Wistar naive rats (3-4 month of ageyatio. They were compared between the treated
body weight 250-350g) were housed, five pemand control group by one way analysis of variance
cage, in an environmental controlled room(ANOVA), followed by Bonferroni post test with
Animals had free access to water and food an@ p<0.05 as significant level. InStat Graphpad
ambient temperature was kept at 25 2°C. software was used to perform the statistical
Experiments were conducted in accordance witgnalysis (GraphPad InStat version 3.00 for

the Department Committee of Animal Care. Windows 95, GraphPad Software, San Diego
California, USA).

Drugs

Commercial acetylsalicylic acid used in this study

was purchased from Bayer (Aspi&nBrazil). RESULTS

In vitro treatment with acetylsalicylic acid Figs. 1 and 2 show the photomicrographs of the

Samples of heparinized whole blood were treatedlood smears from blooch vitro treated with
for one hour with acetylsalicylic acid at different0.9% NaCl solution (control) and with
doses (0.01, 0.10 and 1.00 mg/mL). Blood sampleacetylsalicylic acid at the highest concentration
treated with 0.9% NaCl were used as controised (1.0 mg/mL), respectively. The qualitative
group. These concentrations were similar to thgwrphological analysis by the comparison
plasma levels in humans under antiinflammatorjpetween these figures showed that the

therapy with this drug (Insel, 2001). acetylsalicylic acid induced major changes on the
shape of the red blood cells.
In vivo treatment with acetylsalicylic acid Fig. 3 shows the perimeter/area ratio for red éloo

Wistar rats (n=9) were treated for one hour withcells from blood sample&n vitro treated with
acetylsalicylic acid at different doses (1.5, 3n@la acetylsalicylic acid at different concentrationbeT
6.0 mg/kg, intragastric adminstration) and afte®nalysis of these data indicated that acetylsadicyl
heparinized, whole blood was withdrawn. Animalsacid ~ significantly =0.014) modified the
(n=10) treated with saline solution (0.9% NaCl,perimeter/area ratio of red blood cells at the éigh
intragastric administration) were used as contrgtoncentration used.

group. These doses were similar to that used in
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Figure 1 - Photomicrography of blood smears from blood samplestro treated with 0.9% NacCl
solution (control group). Samples of whole bloaghfrWistar rats were treated with 0.9%
NaCl solution during 60 minutes. Blood smears waepared, dried, fixed and staining

by May-Griinwald-Giensa method. The morphology af kdood cells was evaluated
under optical microscopy (x1000) after image cagtur

Figure 2 - Photomicrography of blood smears from blood samipledtro treated with acetylsalicylic
acid. Samples of whole blood from Wistar rats wieeated with acetylsalicylic acid (1.0
mg/mL) during 60 minutes. Blood smears were prahadeied, fixed and staining by

May-Grinwald-Giensa method. The morphology of rémbd cells was evaluated under
optical microscopy (x1000) after image capture.
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Figure 3 - Effects of acetylsalicylic acid on the perimetegéaratio of red blood cells from blood in
vitro treated. Samples of whole blood from Wistatsrwere treated with acetylsalicylic
acid at different concentrations during 60 minutBkod smears were prepared, dried,
fixed and staining by May-Grunwald-Giensa metholde Torphology of red blood cells
was evaluated under optical microscopy (x1000)rdfteage captures of five fields for
each smear and five smears for each acetylsali@did concentration. After that,
morphometric measurements (perimeter and area) weméed out and perimeter/area
calculated.

Figs. 4 and 5 show the photomicrographs of theaduce any significant modifications in the shape
blood smears from bload vivo treated with 0.9% of the red blood cells.

NaCl solution (control) and with acetylsalicylic Fig. 6 shows the perimeter/area ratio for red bloelts
acid at the highest dose used (6 mg/kg)trom blood samplef vivo treated with acetylsalicylic
respectively. The qualitative morphologicalacid at different doses. The analysis of these data
analysis by the comparison between these ﬁguré%dlcated thatin vivo acetylsalicylic acid did not alter

shown that then vivo acetylsalicylic acid did not significantly (=0.749) the perimeter/area ratio of red
blood cells.

Figure 4 - Photomicrography of blood smears from blood samirlegvo treated with 0.9% NaCl
solution (control group). Wistar rats were treateith NaCl 0.9% solution during 60
minutes. After that, blood samples were withdraleold smears were prepared, dried,
fixed and staining by May-Grunwald-Giensa metholde Thorphology of red blood cells
was evaluated under optical microscopy (x1000Y a&fteage capture.

Braz. Arch. Biol. Technol. v.53 n. 3: pp. 575-58%y/June 2010



Acetylsalicylic Acid and Morphology of Red Blood I3 579

Figure 5 - Photomicrography of blood smears from blood samipledvo treated with acetylsalicylic
acid. Wistar rats were treated with acetylsalicyitid (6.0 mg/kg) during 60 minutes.
After that, blood samples were withdraw, blood sreeaere prepared, dried, fixed and
staining by May-Grinwald-Giensa method. The morpgwl of red blood cells was
evaluated under optical microscopy (x1000) afteagmcapture.
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Figure 6 - Effects of acetylsalicylic acid on the perimeteséaratio of red blood cells from blood in
vivo treated. istar rats were treated with acetigglic acid at different concentrations
during 60 minutes. After that, blood samples werthdvaw, blood smears were prepared,
dried, fixed and staining by May-Griinwald-Giensattme. The morphology of red blood
cells was evaluated under optical microscopy (x)@dter image captures of five fields for
each smear and five smears for each acetylsaliaticl concentration. After that,
morphometric measurements (perimeter and area) wemsed out and perimeter/area
calculated.

DISCUSSION inflammatory therapy (Figs. 3, 5 and 6). However,

in vitro acetylsalicylic acid at the higher dose (1.0
The data obtained in this work showed timatitro = mg/mL) could alter the morphology of red blood
or in vivo acetylsalicylic acid did not affect the cells as observed by the qualitative analysis and
morphology of red blood cells at doses similar tgonfirmed by the morphometric measurement of
used in anti-thrombotic, antipyretic or anti-perimeter/area ratio (Figs. 2 and 3).
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Different techniques have been used to evaluatncentrations at pharmacological relevant doses
the effects of the interaction between the drugk an(Cronstein et a] 1994). This effect may alter the
plasma membrane. Using a photometric method, ibns balance ATP-dependent and induce
was demonstrated that derivates but noalterations on membrane. These mechanisms could
acetylsalicylic acid were capable to induce thée involved in effects ofn vitro acetylsalicylic
changes in red blood cell shape (Li et 4099). acid on membrane of red blood cells as observed,
However, an in vitro study showed that inthe present work.

acetylsalicylic acid at highest doses could inageadn conclusion, acetylsalicylic acid at doses simila
the deformability and osmotic fragility of the to anti-thrombotic, antipyretic, analgesic or anti-
membrane of red blood cells (Bilto, 1999). Byinflammatory therapy could be not capable but at
electron spin resonance spectroscopy, it wa®xic doses, alterations on membrane of red blood
demonstrated that humans submitted to highesells could be induced.

doses of acetylsalicylic acid presented structural

changes in the membrane of red blood cells

(Mazorow et al 1985). RESUMO

It was demonstrated that 30 minutes after a single

dose of 0.65g, only 27% of acetylsalicylic was inEste trabalho avaliou o efeito do tratamento in
acetylated form due its metabolism in plasmayitro e in vivo com AAS na morfologia dos
liver and erythrocytes (Amann and Peskar, 2002kritrocitos. Amostras de sangue ou ratos Wistar
About 50% of acetylsalicylic acid are de-foram tratadas com AAS por uma hora. Amostras
acetylated to salicylate already during andanglineas ou animais tratados com salina foram
immediately after its absorption (Amann andutilizados como grupos controle. Distensdes de
Peskar, 2002). In this condition, acetylsalicylicsangue foram preparadas, fixadas, coradas e a
acid reaches the detectable plasma level in 3halise morfolégica qualitativa e quantitativa dos
minutes but the higher plasma concentratiorritrcitos foi realizada em microscopio 6ptico. Os
occurs only after one hour (Insel, 2001). Howeverdados mostraram que o tratamento in vitro por
the present data showed that the acetylsalicyligma hora com AAS na maior dose utilizada
acid concentration reached one hour aftevivo  modificou significativamente (p<0.05) a relacéo
treatment could be low and no alterations orperimetro/area dos eritrcitos. Ndo foram obtidas
membrane shape was observed. This hypothesisteracées morfolégicas com o tratamento in vivo.
was confirmed byn vitro treatment at high dose O uso do AAS em doses altas poderia interferir na
(1.0 mg/mL) where modifications on membraneforma dos eritrocitos.

shape were observed (Fig. 2 and 3).
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