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1. Material and Methods
1. Spontaneusly hypertensive rats (SHR) and Schizophrenia

Today, numerous tasks are performed in rodents in order to identify changes
in their behavioral that can be referred to human disorders; this definitely helps
researchers to understand the pathophysiology of several diseases’®, including Sz°.
In fact, in Spontaneously Hypertensive Rats (SHRs) were identified and
characterized various phenotypic alterations resembling SZ. SHRs, when submitted
to various investigations, present hyperlocomotion, social interaction deficit,
decreased contextual fear conditioning and decreased performance in prepulse
inhibition of startle (PPI1)"*°. Specifically, regarding the augmentation in rearing
phenotype in social context, it is also considered an antisocial behaviour, indicating
that the animal prefers to explore the environment to have to interact with an
unfamiliar rodent’*"*®, The augmentation of exploratory behaviour may still be a
reflection of working memory deficits, a cognitive symptom observed in SZ°
Interestingly, the rise in rearing phenotype is correlated to dopamine release in the

striatum®*®

, @ biochemical characteristic also observed in patients with SZ and linked
to positive symptoms®.

Despite such evidences, there are still manuscripts in the literature that use
SHR as a model of Attention Deficit Disorder (ADHD). However, it is important noting
that such studies use young SHR animals as well as Wistar Kyoto (WKY) as control;
the use of WKY animals is not indicated, since they present depressive-like
behaviour?’. In addition, several studies report that the phenotype of SHR do not
respond to psych stimulant drugs, which are used to treat ADHD; they even make the

picture worse"*>*8  All these data reinforce the SHR as model for SZ.

1.2. Lipid peroxidation investigation

To evaluated lipid peroxidation status in Wistar and SHR astrocytes, we
measured two lipid peroxidation byproducts, malondialdehyde (MDA) and 4-
hydroxynonenal (HNE)?*#. Lipid Peroxidation (MDA) assay fluorimetric kit
(Ab118970) is based on the formation of MDA-TBA adduct a product of MDA and
thiobarbituric acid reaction. This assay detects as low as 0.1 nmol of MDA levels per
well and it is easily detected by fluorescence (Ex/Em= 532/553 nm). Results were
expressed as percentage of control cells and data were previously normalized by the

number of cells per well (1x10° / well).



On the other hand, to analyze HNE levels, we used the western blot technique
and we evaluated the levels of alpha-HNE protein (68 kDa) (JAICA-MHNO20P;
1:3.000)?%. Data were normalized to ACTIN levels and results were expressed as

percentage of control group.

1.3. Mitochondrial function - Oxygen consumption

In order to evaluate oxygen (O,) consumption, astrocytes from both control
(Wistar) and SHR animals were re-plated on 6-well plates (1x10° cells per well) for 24
hours, and after they were treated with CoCl, (800 uM and 2 mM) for an additional 24
hours. Subsequently, cells were trypsinized and resuspended in Krebs medium
(nM:132 NaCl, 4 KCI, 1 CaCl,, 1.2 NaH,PO., 1.4 MgCl,, 6 Glucose, 10 HEPES)?*%’,
Cells were then transferred to an O, electrode chamber (DW1, Clark type electrode,
Hansatech Instruments, Norfolk, UK) with a constant temperature (37°C) coupled to
an analogue/computer system, after calibration for gas phase (following
manufacturer’s protocol). Afterwards, we measured basal O, consumption and the
respiration rate after the addition of FCCP (10 uM)*?’. The rate of O, consumption
was acquired as nmol/mL/min. After readings, protein content was obtained for
normalization (cells were lysed using 1 M NaOH) and we performed Bradford assay.
O, consumption is shown as nmol/mL/min/mg of protein normalized to control group

(in percentage)®.

2. Results
2.1. Increased lipid peroxidation in astrocytes after neonatal hypoxia

As we observed alterations in mitochondrial metabolism in SHR astrocytes
when compared to control group, we decided to further investigate lipid peroxidation
in both groups (Figure 1SS). As a side note, lipid peroxidation refers to the oxidative
degradation of lipids, in which free radicals take electrons from the lipids (generally
from cell membranes), resulting in cellular damage and even cell death.

To verify lipid peroxidation in our system, we evaluated two peroxidation
byproducts, malondialdehyde (MDA) and 4-hydroxynonenal (HNE). As we can
observe on Figure 1SS, there is a significant increase in MDA (uM/ml) levels in SHR
astrocytes in relation to Wistar cells (*p<0.01). In addition, our results also
demonstrated a significant augmentation in aHNE levels in SHR astrocytes (*p<0.01)
(Figure 1SS).



b
@

g .3
0 200+ § ° 150+
— ~
.é: o 2o
© B
.h_ 150' r
1z SE 1 '
» 8 a8
) -1
° 2 100 )
?c Fc
-1 9 2 o 504
S& %0 =3
s we
= Zc
£ T E
= 0 5. 0
= Control SHR < Control SHR
C Wistar SHR

W — D W W Wy  OHNE- 68D

Figure 1SS: Increased lipid peroxidation in astrocytes from SHR cortex.
Malonyldialdehyde levels measured through Lipid Peroxidation (MDA) Assay Kit (A)
and a-4-hydroxynonenal (HNE) protein levels normalized to ACTIN (B and C). Data

is represented by mean + SD and the results were normalized as percentage of
control group (N=3-4, in duplicates). Statistical analysis was performed using

Student's t Test. It was considered significant p<0.05; *p<0.01, in relation to control

group.

2.2. Increase in oxygen consumption after intense chemical hypoxia

The analysis revealed that there was no change in oxygen consumption
between untreated Wistar and SHR astrocytes (Figure 2SS), indicating that despite
changes in calcium levels, mitochondrial membrane potential and oxidative stress,
the total respiration was not affected.

However, after chemical hypoxia, Wistar astrocytes showed a decrease in
oxygen consumption in the presence of CoCl, 800 uM (*p<0.01) and an increase in
the respiration after 2 mM of CoCl, treatment in relation to entreated cells (t* =
*p<0.01) (Figure 2SS). Curiously, SHR astrocytes submitted to intense chemical
hypoxia (2mM of CoCl,) presented an augmentation of respiration rate of almost
200% in relation to untreated cells (***p<0.0001). When we compared between cell
types (Wistar versus SHR) treated with CoCl, we observed a significant
intensification in O, consumption in SHR in comparison to the respective Wistar
group (°°°°p<0.0001) (Figure 2SS).
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Figure 2SS: Increased O, consumption (nmol/mL/min/mg of protein) in astrocytes
from Wistar and SHR astrocytes after intense chemical hypoxia. Cells were
evaluated in the absence and presence of CoCl, (800 uM and 2 mM, 24 hrs). Data in
graphs are the mean = SD and the results were normalized as percentage of control
group (N=3, in duplicates). Statistical analysis was performed using Two-Way
ANOVA followed by post-hoc Duncan and Student's t Test. It was considered
significant p<0.05; *p<0.01 and t*p<0.01, in relation to untreated Wistar group;
###11<0.00001, in relation to untreated SHR group; °°°p<0.0001 and °°°°p<0.00001,

in relation to the respective Wistar group.

2.3. TOM-40 levels augmentation in neonatal hypoxic astrocytes

As shown in Figure 7D and E, we detect a significant increment in TOM-40
levels in SHR astrocytes. All data presented reinforce that an increased mitochondrial
content in SHR astrocytes could be related to changes in mitochondrial metabolism.
The uncropped blots of ACTIN and TOM-40 are shown below (Figure 3SS and 4SS).
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Figure 3SS: Uncropped blot of ACTIN levels in astrocytes from Wistar and SHR

animals.
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Figure 4SS: Uncropped blot of TOM-40 levels in astrocytes from Wistar and SHR

animals.
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