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Podemos predizer doengas?

“A menor distancia entre dois pontos ndo € uma
linha reta.” Albert Einstein

Prezado Editor

Li com muito interesse o artigo de Sa et al. [1&lidation
of MagedanzSCORE as a predictor of mediastinitis after
coronary artery bypass graft surgery”, publicado na Rev
Bras Cir Cardiovasc. 2011;26(3):386-92. O assunto em si é
muito relevante, mas algumas consideracdes sao
pertinentes.

Cito Escrivao Ji2]: “Cr esce também a exigéncia para
gue os servicos de salide, tanto privados quanto da area
publica, organizem-se de modo a responder as necessidades
das pessoas e oferecam um cuidado efetivo e humanizado,
provendo todas as informag8es que o usuario necessita”.
E cito, também, Dobrow et al. [3]:. sugerem ser necessario
fazer uma distingdo entre o “impacto das evidéncias” nos
resultados das organizagfes e a simples “utilizacdo das
evidéncias” no processo de tomada de decisao.”

O tema central seria: Podemos predizer doengas? Se
podemos, a quem participar destas informacdes? Este tema
e estas duvidas também tive quando descrevi um relato de
caso utilizando o EuroSCORE (1999) para a avaliacdo de
risco operatério e o escore de Fowler et al. (2005) na analise
de risco para mediastinite [4]. Neste caso estudado, a

utilizacdo das duas escalas ndo apresentou poder em predizer

no pré-operatorio os problemas cirdrgicos que se seguiram
no pés-operatério.

of mediastinitis after coronary artery bypass grafyswr
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An overview of basic research articles recently
published by Clinics

Introduction

This is an insight on articles on basic research recently
published by Clinics with direct or indirect interest to the
cardiopulmonary systeme believe they may be of

Se a preciséo dos dados avaliados em detectar complicacesnterest to readers of Revista Brasileira de Cirurgia

graves como a mediastinite entrar em nossa avaliagao pratica
de rotina, qual seria 0 momento ideal desta apresentacdo ao
paciente? Na fase de pré-operatdrio? No periodo de pos-
operatério? E, mais importante, nesta era de informacéo, o
paciente deveria saber que ele apresenta risco alto para o
desenvolvimento de infecgéo pds-operatéria (uma complicacéo
cirdrgica?), mesmo com risco pré-operatério baixo?

Concordo com Turpin et al. [5] que indicadores de
desempenho ndo sdo medidas diretas da qualidade e sim
“..flags to alert users to possible opportunities for
improvement in processes and outcomes”

Diante destas incertezas, acompaviitet et al. [6]“Ces
publications ne sont compréhensibles que par un public
de professionnels avertis qui dénonce massivement les
exploitations des données telles qu’elles sont faites et les
carences méthodologiques de la presse grand public”

Hélcio Giffhorn, Curitiba-PR
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The most cited article of this collection describes the
effects of hypertension time course in spontaneously
hypertensive rats. Spontaneously hypertensive rats
develop left ventricular hypertrophyncreased blood
pressure and blood pressure variahilitgich are important
determinants of heart damage, like the activation of renin-
angiotensin system. Zamo et al. [1] investigated the effects
of the time-course of hypertension over 1) hemodynamic
and autonomic patterns (blood pressure; blood pressure
variability; heart rate); 2) left ventricular hypertrophy; and
3) local and systemic Renin-angiotensin system of the
spontaneously hypertensive rats. They observed that
autonomic dysfunction and modulation of Renin-
angiotensin system activity are contributing factors to end-
organ damage in hypertension and could be interacting.
Our findings suggest that the management of hypertensive
disease must start before blood pressure reaches the
highest stable levels and the consequent established end-
organ damage is reached.
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Memantine, a drug used in the treatmemtioheimer’s
disease was tested by Meneghini et al. [2] to evaluate its
effects on nuclear size reduction in cardiac cells exposed to
cold stress in rats and conclude that memantine prevented
the nuclear size reduction of cardiomyocytes in rats
exposed to cold stress.

Duarte et al. [3] induced myocardial infarction in rats in
order to evaluate the roles of oxidative stress and lipid
peroxidation in the ventricular remodeling that is induced
by tobacco smoke exposure after myocardial infarction.
They found that tobacco smoke induced oxidative stress
is associated with the intensification of ventricular re-
remodeling after myocardial infarction.

The microcirculation was the object of most articles in
this collection. The degree of vascular occlusion, vascular
recanalization, and necrosis of the vascular wall caused by
polyvinyl alcohol-covered polyvinyl acetate particles
compared to trisacryl particles after renal embolization was
evaluated by Barbosa et al. [4] in female albino New Zealand
rabbits Their conclusion is that polyvinyl alcohol-covered
polyvinyl acetate particles exhibited adequate tissue
reactions, more expressive vascular occlusion and necrosis,
and less recanalization than the trisacryl material.

Coelho da Mota et al. [5] investigated the effects of
buflomedil and pentoxifylline, both of which are used in
reconstructive surgery of hamster skin flap microcirculation
of hamsters, and evaluated the skin flap survival rate by
orthogonal polarization spectral imaging. Their results show
that functional capillary density values were higher in the
buflomedil group compared to the control and pentoxifylline
groups in this model.

The interaction between liver steatosis and ischemia
reperfusion in rats was the objectofdraus et al. [6] who
hypothesized that S-nitroso-N-acetylcysteine (SNAC), an
NO donor component, can ameliorate cell damage from IR
injury. They suggests that SNACfettively protects
against IR injury in the steatotic liver but not in the normal
liver.

The classic rat paw edema model for the study of
inflammatory agents was studied by Hajhashemi et al. [7]
who further investigated the effect of amitriptyline, a
classical tricyclic antidepressant, on carrageenan-induced
paw edema in rats. They found that amitriptyline has a
considerable anti-inflammatory effect on carrageenan-

may contribute to mesenteric ischemia and gastrointestinal
failure.Aikawa et al. [8] investigated thefetts of diferent
PEEP levels on mesenteric leukocyte-endothelial
interactions in mal&Vistar rats.They found that high
intrathoracic pressure was harmful to mesenteric
microcirculation in the experimental model of rats with
normal lungs and stable systemic blood pressure, a finding
that may have relevance for complications related to
mechanical ventilation.

The aortic wall structure was studiedAxyam et al. [9]
who observed the effects of consuming repeatedly heated
soy oil on the aortic tissues of estrogen-deficient rats in
female Sprague Dawley rats and found that fresh soy oil
offered protection in the estrogen-deficient state, as these
rats had similar features to those of the NC group. The
damage to the tunica intima and the increase in the ratio of
tunica intima/media thickness showed the deleterious effect
of consuming repeatedly heated soy oil in castrated female
rats.

Two highly interesting and intensely cited physiological
studies in consciopus rats are\tafenti et al. are included
in this series. In the first [10], a subset of normotensive
Sprague-Dawley rats show lower baroreflex sensitivity;
however no previous study investigated whether there are
differences in baroreflex sensitivity within this subset. The
study compared baroreflex sensitivity among conscious
rats of this specific subtype and found there is variability
regarding baroreflex sensitivity among WKY rats from the
same laboratoryin the second [, the importance of
oxidative stress on the cardiovascular system was studied
The effects of central catalase inhibition on
cardiopulmonary reflex in conscioWistar rats was
evaluated. Itis claimed that catalase injected into the fourth
cerebral ventricle increases sympathetic inhibition but does
not change the parasympathetic component of the
cardiopulmonary reflex in conscioMdstar rats.

Two interesting exercise murine models are described.
Ferreira et al. [12] analyzed the effects of exhausting long-
duration physical exercise (swimming) sessions of different
durations and intensities on the number and phagocytic
capacity of macrophages and neutrophils in sedentary rats
and conclude that exercise intengilyration and frequency
are important factors in determining immune response to
physical effort: neutrophils and macrophages of sedentary

induced paw edema in rats and suggest that at least a partrats respond differently to exercise-induced stress.

of this property could be mediated through supraspinal
sites. Moreoverit seems unlikely that the investigated
adrenergic and opioid receptors have a significant role in
this effect of amitriptyline.

Mechanical ventilation with positive end expiratory
pressure (PEEP) improves oxygenation and treats acute
pulmonary failure. Howeverincreased intrathoracic
pressure may cause regional blood flow alterations that
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Adaptation sessions reduce exercise-induced stress on the
immune system.

Malysz et al. [13] investigated the effects of treadmill
training (10 weeks) on hindlimb motor function and nerve
morphometric parameters in diabetic rats submitted to
sciatic nerve crusind found that the diabetic condition
promoted delay in sciatic nerve regeneration. Treadmill
training is able to accelerate hindlimb motor function
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recovery in diabetic injured rats and prevent or revert
morphometric alterations in proximal nerve portions in non-
diabetic and diabetic injured rats.

Two articles cover the ever interesting subject of the
interaction of shock with hypertonic saline. Rocha Filho et
al. [14] evaluated the effects of terlipressin versus fluid
resuscitation with normal saline, hypertonic saline or
hypertonic-hyperoncotic hydroxyethyl starch, on
hemodynamics, metabolism, blood loss and short-term
survival in hemorrhagic shock in pigs subjected to severe
liver injury. They show that hyperkalemia accompanies
hemorrhagic shock and, in addition to providing an early
sign of the acute ischemic insult severitay be responsible
for cardiac arrest related to hemorrhagic shock.

Costantini et al. [15] designed a study to combine the
hemodynamic and immune benefits of hypertonic saline
with the anti-inflammatory effects of the phosphodiesterase
inhibitor pentoxifylline as a hemorrhagic shock
resuscitation strategy to reduces lung injury in Male
Sprague-Dawley rats. They conclude that the decreases
lung inflammation following hemorrhagic shock compared
with conventional.

Two articles cover themes in microcirulatidime
previously describedikawa et al. [8] study shows that
high intrathoracic pressure was harmful to mesenteric
microcirculation in the experimental model of rats with
normal lungs and stable systemic blood pressure, a finding
that may have relevance for complications related to
mechanical ventilation.

Pulmonary system

Pulmonary lung development in the preterm rabbit was
the object of a study by Mascaretti et al. [16]: elastic and
collagen fiber deposition is known to increase throughout
normal lung development, and this fiber network
significantly changes when development of the lung is
disturbed. In preterm rats and lambs, prolonged hyperoxic
exposure is associated with impaired alveolization and
causes significant changes in the deposition and structure
of elastic fibers. The study evaluated the effects of hyperoxic
exposure on elastic and collagen fiber deposition in the
lung interstitial matrix and in alveolarization in preterm
rabbits.And found that prolonged oxygen exposure
impaired alveolization and also lowered the proportion of
collagen fibers, with an evident fiber network
disorganization.

Nutrition and dislipidemia have become highly
siginficant themes in contemporary medical investigation
Four reports are included in this revi@wscano et al. [17]
investigated the effect of fetal undernutrition on the passive
mechanical properties of skeletal muscle of weaned and
young adult ratsA poor nutrition supply during fetal
development is known to affect physiological functions of

the fetus. They find that the increase in passive stiffness in
skeletal muscle of weaned rat submitted to intrauterine
undernutrition it is most likely due to changes in muscle

passive stiffness.

Nutrition

An original article by vonWilmsdorff et al. [18]
investigated the impact of typical and atypical
antipsychotic drugs on leptin concentration in blood and
changes in the receptor expression in the hypothalamus of
maleWistar ratsAnd found that haloperidol and ziprasidone
induced a significantly decrease in weight gain and food
consumption. No differences were seen in the alcove test,
but locomotor activity was significantly reduced in the
haloperidol group. Except for rats in the clozapine and
ziprasidone groups, after 2 weeks of drug application, no
changes were found in the leptin blood concentrations
among the four groups or among animals within each group.
No specific differences in hypothalamic leptin receptor
expression occurred among the groups. Thus, the treatment
did not act directly on the leptin regulatory system.

Rodrigues et al. [19] investigated the effect of carnitine
supplementation on alcoholic malnourished rats’ hepatic
nitrogen contenAnd found: (i) no diference between the
alcohol/no alcohol groups, with or without carnitine,
regarding body weight gain, diet consumption, urinary
nitrogen excretion, plasma free fatty acids, lysine,
methionine, and glycine. (ii) Liver nitrogen content was
highest in the carnitine recovery non-alcoholic group (from
1.7 to 3.3 g/100 d7<0.05) and lowest in alcoholic animals
(about 1.5 g/100g). iii) Hepatic fat content (similar to 10 g/
100 g,P>0.05) was highest in the alcoholic animals. They
conclude that Carnitine supplementation did not induce
better nutritional recovery

The effects of natural product on diabeteic rats were
the object of two papers: Budin et al. [20] examined the
effects of palm oil tocotrienol-rich fractions on
streptozotocin-induced diabetic radsd found that such
fractions lower the blood glucose level and improve
dyslipidemia. Levels of oxidative stress markers were also
reduced by administration of tocotrienol-rich fractions.
Vessel wall integrity was maintained due to the positive
effects mediated by tocotrienol-rich fractions.

Movahedian et al. [21] studied the effects of Peucedanum
pastinacifolium, an antihyperlipidemic vegetable used in
Iranian folk medicine and found that there were significant
(P < 0.05) increases in total serum cholesterol, triglyceride
and low-density lipoprotein cholesterol and a decrease in
high-density lipoprotein cholesterol in streptozotocin-
induced diabetic rats. Treatment of diabetic rats with the
extract over a period of a month returned these levels close
to control levels, suggesting that it has hypolipidemic
effects in streptozotocin-induced diabetic rats.
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Neuro-psychiatric themes

Learning and memory were the subject of four murine
model studies. Because of the well-established severe
cognitive impairment which follows thyroid hormone
deficiency during the neonatal period and the role of nitric
oxide in learning and memory Hosseini et al. [22] investigated
the effect of hypothyroidism during neonatal and juvenile
periods on NO metabolites in the hippocampi of rats and
on learning and memaryheir results suggest that the
increased NO level in the hippocampus may play a role in
the learning and memory deficits observed in childhood
hypothyroidism.

The consequences of ill studied consequences of the
very widespread use of mobile phones Narayanan et al.
[23] exposed mal@istar rats to 50 missed calls/day for 4
weeks from a GSM (900/1800MHz) mobile phone in vibratory
mode (no ring toneAnimals were subsequently tested for
spatial memory performance using the Morris water maze
test. They claim that mobile phone exposure affected the
acquisition of learned responsed/ifistar rats.

Mobile phone emissions on free radical metabolism and
sperm motility in rats was studied by Mailankot et al. [24] in
an often cited paper: Their results show that in animals
sacrificed 24 hours after the last exposure mobile phones
emissions negatively affect semen quality and may impair
male fertility.

Still on the subject of the mobile phone, Hosseini et al.
[25] evaluated the effect of L-arginine on the learning and
memory of estradiol-treated ovariectomized r#tsd
propose that chronic treatment with estradiol enhances the
spatial learning and memory of ovariectomized rats, and
that long term L-arginine treatment attenuates the effects
of improvement produced by estradiol in OVX rats.

Kumar et al. [26] studied the protective effects of
ascorbic acid in memory loss induced by chronic restraint

stress in rats exposed to restraint stress alone and in animals

pretreated with vehicle solution before restrained stress:
both groups showed deficits in learning and impaired
memory retention in the memory tests when compared to
animals in other experimental groupsiimals pretreated
with ascorbic acid before restraining showed significant
improvement in memory retention in the same memory tests.
Other neuro-psychiatric studies include a previously
cited study by vowilmsdorf et al. [18] on the impact of
typical and atypical antipsychotic drugs on leptin
concentration in blood and changes in the receptor
expression in the hypothalamus of maléstar rats.
Haloperidol and ziprasidone induced a significantly
decrease in weight gain and food consumptidith listtle
or no effect on leptin blood concentrations or on
hypothalamic leptin receptor expression. Suggesting the
treatment did not act directly on the leptin regulatory system.
A second study by voiVilmsdorff et al. [27]
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investigated sex-dependent differences in motor
coordination and activity as well as in cognitive and social
behavior in Fisher rats (postnatal days, PD 56-174) that
had received intracerebroventricular injections of kainic
acid. These results demonstrate important differences
between males and females in terms of weight gain, response
to fear working memory and social behaviSex-dependent
differences in the lengths of hippocampal neurons were
also found.

Natural products

Apart from their effects on the cardiovascular system
and and nutrition, natural product were studied for a number
of different effects. Hajhashemi et al. [28] investigated the
antianxiety and sedative effects of the essential oil of
Ducrosia anethifolia. Boiss. (Apiaceae). In elevated plus
maze, Ducrosia anethifolia essential oil at doses of 25-200
mg/kg increased the percentage of open arm time and
entries. Unlike diazepam, ducrosia anethifolia essential oil
could not suppress spontaneous motor activity and did
not alter ketamine-induced sleep parameters. They claim
that these results are indicative of antianxiety effect of
Ducrosia anethifolia essential oil without sedative effect.

Paval et al. [29] evaluated the anti-arthritic potential of
the plant Justicia gendarussa using two different rat models
and claim that it showed significant anti-arthritic activity
that was statistically similar to that of aspirin.

Wabhab et al. [30] examined the ability of Eurycoma
longifolia Jack to reverse the inhibitory effects of estrogen
on testosterone production and spermatogeresisclaim
that the natural product acts as a potential agent for
reversing the effects of estrogen by increasing
spermatogenesis and sperm counts in rats after fourteen
consecutive days of treatment.

Mauricio Rocha e Silva - Editor, Clinics

Hospital das Clinicas, Faculdade de Medicina
Universidade de S&o Paulo. E-mail: mrsilva36@
hcnet.usp.br

REFERENCES

1. Zamo FS, Lacchini S, Mostarda C, Chiavegatto S, Silva IC,
Oliveira EM, et al. Hemodynamic, morphometric and
autonomic patterns in hypertensive rats: renin-angiotensin
system modulation. Clinics. 2010;65(1):85-92.

2. MeneghiniA, Ferreira CAbreu LC ValentiVE, Ferreira M, F
Filho C, et al. Memantine prevents cardiomyocytes nuclear
size reduction in the left ventricle of rats exposed to cold
stress. Clinics. 2009;64(9):921-6.



Cartas ao Editor

Rev Bras Cir Catiovasc 201;26(4):680-6

10.

11.

12.

13.

14.

15.

Duarte DR, Minicucci MFAzevedo PS, Matsubara BB, Matsubara
LS, Novelli EL, et al. The role of oxidative stress and lipid
peroxidation in ventricular remodeling induced by tobacco smoke
exposure after myocardial infarction. Clinics. 2009;64(7):691-7.

Barbosa LA, Caldas J&onti ML, Malheiros DM, Ramos
FF Jr Effect of renal embolization with trisacryl and\R.
Clinics. 2009;64(11):1105-12.

Coelho da Mota DS, Furtado E, Bottino DA, Bouskela E.
Effects of buflomedil and pentoxifylline on hamster skin-flap
microcirculation: prediction of flap viability using orthogonal
polarization spectral imaging. Clinics. 2009;64(8):797-802.

. AndrausW, Souza GFOliveira MG Haddad LB, CoelhaM,

Galvdo FH, et al. S-nitroso-N-acetylcysteine ameliorates
ischemia-reperfusion injury in the steatotic livedinics.
2010;65(7):715-21.

HajhashemV, Sadeghi H, Minaiyan M, MovahedianTalebi

A. The role of central mechanisms in the anti-inflammatory
effect of amitriptyline on carrageenan-induced paw edema in
rats. Clinics. 2010;65(11):1183-7.

. Aikawa P Farsky SH, Oliveira MA, Pazetti R, Maudd

Sannomiya Ret al. Efects of diferent peep levels on mesenteric
leukocyte-endothelial interactions in rats during mechanical
ventilation. Clinics. 2009;64(5):443-50.

. Adam SK, Das S, Othman Faarin K. Fresh soy oil protects

against vascular changes in an estrogen-deficient rat model: an
electron microscopy studglinics. 2009;64(1):1113-9.

ValentiVE, deAbreu LC, Imaizumi C, Petenusso M, Ferreira
C. Strain differences in baroceptor reflex in adult Wistar Kyoto
rats. Clinics. 2010;65(2):203-8.

ValentiVE, Abreu LC, Sato MA, Ferreira @QTZ (3-amino-
1,2,4-triazole) injected into the fourth cerebral ventricle
influences the Bezold-Jarisch reflex in conscious rats. Clinics.
2010;65(12):1339-43.

Ferreira CK, Prestes J, Donatto MErlengia R, Navalta JW
Cavaglieri CR. Phagocytic responses of peritoneal macrophages
and neutrophils are different in rats following prolonged
exercise. Clinics. 2010;65(11):1167-73.

Malysz T, llha J, Nascimento P®&ngelis KD, Schaan BD,
Achaval M. Beneficial effects of treadmill training in
experimental diabetic nerve regeneration. Clinics.
2010;65(12):1329-37.

Rocha Filho JA, Nani RS, D’Albuquerque LA, Holms CA,
Rocha JP Sa Malbouisson LM, et al. Hyperkalemia
accompanies hemorrhagic shock and correlates with martality
Clinics. 2009;64(6):591-7.

CostantiniTW, Deree J, Martins JO, Putnam, 36 Campos
T, Coimbra RA novel fluid resuscitation strategy modulates

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

pulmonary transcription factor activation in a murine model
of hemorrhagic shock. Clinics. 2010;65(6):621-8.

Mascaretti RS, Mataloun MM, Dolhnikoff M, Rebello CM.
Lung morphometrycollagen and elastin content: changes after
hyperoxic exposure in preterm rabbits. Clinics.
2009;64(11):1099-104.

ToscanoAE, Ferraz KM, Castro RM, Canon Passive
stiffness of rat skeletal muscle undernourished during fetal
development. Clinics. 2010;65(12):1363-9.

vonWilmsdorff M, Bouvier ML, Henning U, Schmi&, Gaebel

W. The impact of antipsychotic drugs on food intake and
body weight and on leptin levels in blood and hypothalamic
ob-r leptin receptor expression in Wistar rats. Clinics.
2010;65(9):885-94.

Rodrigues LPPortari GV Padovan GJ, Jord@\, SuenV,
Marchini JS. Failure of carnitine in improving hepatic nitrogen
content in alcoholic and non-alcoholic malnourished rats. Clinics.
2010;65(9):877-83.

Budin SB, Othman R ouis SR, Bakar MA, Das S, Mohamed

J. The effects of palm oil tocotrienol-rich fraction
supplementation on biochemical parameters, oxidative stress
and the vascular wall of streptozotocin-induced diabetic rats.
Clinics. 2009;64(3):235-44.

MovahedianA, Zolfaghari B, Sajjadi SE, Moknatjou R.
Antihyperlipidemic effect of peucedanum pastinacifolium
extract in streptozotocin-induced diabetic rats. Clinics.
2010;65(6):629-33.

Hosseini M, Dastghaib SS, Rafatpanah H, Hadjzadeh MA,
Nahrevanian H, Farrokhi I. Nitric oxide contributes to learning
and memory deficits observed in hypothyroid rats during
neonatal and juvenile growth. Clinics. 2010;65(11):1175-81.

Narayanan SN, Kumar RS, Potu BK, Nayak S, Mailankot M.
Spatial memory perfomance of Wistar rats exposed to mobile
phone. Clinics. 2009;64(3):231-4.

Mailankot M, Kunnatt\P, Jayalekshmi H, Koduru B/alsalan

R. Radio frequency electromagnetic radiation (RF-EMR) from
GSM (0.9/1.8GHz) mobile phones induces oxidative stress
and reduces sperm moatility in rats. Clinics. 2009;64(6):561-5.

Hosseini M, Headari R, Oryan S, Hadjzadeh MA, Saffarzadeh
F, Khazaei MThe efect of chronic administration of L-ginine

on the learning and memory of estradiol-treated ovariectomized
rats tested in the morris water maze. Clinics. 2010;65(8):803-7.

Kumar RS, Narayanan SN, Nayak/Scorbic acid protects
against restraint stress-induced memory deficits in Wistar rats.
Clinics. 2009;64(12):1211-7.

von Wilmsdorff M, Sprick U, Bouvier ML, Schulz D, Schmitt
A, GaebelW. Sex-dependent behavioralfe¢ts and

685



Cartas ao Editor Rev Bras Cir Cattiovasc 201;26(4):680-6

morphological changes in the hippocampus after prenatal 29.Paval J, Kaitheri SK, Potu BK, Govindan S, Kumar RS,

invasive interventions in rats: implications for animal models Narayanan SN, et aAnti-arthritic potential of the plant
of schizophrenia. Clinics. 2010;65(2):209-19. Justicia gendarussa Burm@inics. 2009;64(4):357-62.

28. HajhashemV, Rabbani M, Ghanad, Davari E. Evaluation of 30. Wahab NA, Mokhtar NM, HalinWN, Das SThe efect of
antianxiety and sedative effects of essential oil of Ducrosia eurycoma longifolia Jack on spermatogenesis in estrogen-
anethifolia in mice. Clinics. 2010;65(10):1037-42. treated rats. Clinics. 2010;65(1):93-8.

686



