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Objetivos

O objetivo deste trabalho é avaliar se o estimulo
agudo do enriquecimento ambiental é capaz de
causar uma imunoestimulagdo em onze
exemplares de pinguins-de-magalhaes
(Spheniscus magellanicus), 9 adultos e 2
juvenis, mantidos no Aquario de Sao Paulo, por
meio da analise do perfil leucocitario.

Métodos e Procedimentos
O projeto foi dividido em duas etapas: antes do
enriqguecimento (Etapa 1), quando os animais
foram contidos fisicamente para a realizagao de
puncéo da veia metatarsica e obtencdo de uma
amostra de sangue; e depois do enriquecimento
(Etapa 2), quando foi introduzido um baldo em
forma de Orca (Orcinus orca), o qual
permaneceu no recinto por cerca de 30
minutos. Os animais foram contidos em mais
trés momentos: 24 horas, 10 dias e 20 dias
apos o estimulo ambiental. Com as amostras
sanguineas foram realizados esfregagos
sanguineos. As laminas foram fixadas com
alcool metilico, coradas com corante de Giemsa
(10%) e observadas ao microscépio Optico
(objetiva 100X, utilizando imersdo em oleo -
Nikon E200, 104c). Para contagens diferenciais
de leucdcitos, sdo contados 100 leucdcitos em
cada lamina que sao classificados com base na
morfologia como  heterdfilos, linfocitos,
eosinofilos, basdfilos e monécitos (CAMPBELL,

2012), obtendo-se o valor percentual dos
diferentes tipos de leucdcitos. A razdo H/L é
obtida a partir do nimero de heterdfilos dividido
pelo numero de linfécitos em cada lamina.

Resultados
A leitura das laminas estd em andamento e
deve ser finalizada em breve.
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Em aves, os parametros leucocitarios sao
estudados em resposta a uma variedade de
estressores, como migracdo de longa distancia
(OWEN & MOORE, 2006), transporte (PARGA,
PENDL & FORBES, 2001), infec¢édo parasitaria
(DAVIS et al., 2004), efeito do enriquecimento
ambiental na produgdo comercial de codornas
japonesas (NAZAR & MARIN, 2010), entre
outros. Ja é sabido que a razado
heterdfilo/linfécito € uma medida composta para
avaliar a resposta ao stress e esta relacionada
a magnitude do stressor (DAVIS et al., 2008).
Portanto, considerando a simulagdo da
presenca de um predador natural, espera-se
nesta pesquisa a identificacdo de diferengas no
perfil leucocitario dos pinguins entre a Etapa 1 e
a Etapa 2.
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Objectives

The objective of this work is to evaluate whether
the acute stimulus of environmental enrichment
is able to cause an immunostimulation in eleven
specimens of Magellanic penguins (Spheniscus
magellanicus), 9 adults and 2 juveniles, kept in
the Sao Paulo Aquarium, through analysis of the
leukocyte profile.

Materials and Methods

The project was divided into two stages: before
enrichment (Step 1), when the animals were
physically restrained to puncture the metatarsal
vein and obtain a blood sample; and after
enrichment (Step 2), when a balloon in the
shape of an Orca (Orcinus orca) was
introduced, which remained in the enclosure for
about 30 minutes. The animals were contained
in three more moments: 24 hours, 10 days and
20 days after the environmental stimulus. Blood
smears were taken with the blood samples. The
slides were fixed with methyl alcohol, stained
with Giemsa dye (10%) and observed under an
optical microscope (100X objective, using oil
immersion - Nikon E200, 104c). For differential
leukocyte counts, 100 leukocytes are counted in
each slide and classified based on morphology
as heterophils, lymphocytes, eosinophils,
basophils and monocytes (CAMPBELL, 2012),
obtaining the percentage value of the different
types of leukocytes. The H/L ratio is obtained
from the number of heterophils divided by the
number of lymphocytes in each slide.

Results

The analysis of the slides is in progress and
should be finished soon.
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Figure 1. Slides after smearing and fixation with
methyl alcohol.

Parcial Conclusions
In birds, leukocyte parameters are studied in
response to a variety of stressors, such as
long-distance migration (OWEN & MOORE,
2006), transport (PARGA, PENDL & FORBES,
2001), parasitic infection (DAVIS et al., 2004) ,
effect of environmental enrichment on the
commercial production of Japanese quails
(NAZAR & MARIN, 2010), among others. It is
already known that the heterophil/lymphocyte
ratio is a composite measure to assess the
stress response and is related to the magnitude
of the stressor (DAVIS et al., 2008). Therefore,
considering the simulation of the presence of a
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natural predator, this research is expected to
identify differences in the leukocyte profile of
penguins between Step 1 and Step 2.
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