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Summary

Experiments were designed to investigate for the first time in situ synaptosomal
mitochondrial bioenergetic function using synaptosomes prepared from the whole brain
of rats and to compare bioenergetic functions in synaptosomes isolated from young (3
month) and old (24 month) whole rat brain. The investigation describes for the first time
the pattern of control of mitochondrial energy metabolism based on the kinetic responses
of the substrate oxidation, proton leak and phosphorylation systems to changes in the
mitochondrial membrane potential (A'W,,) in synaptosomes isolated from the whole brain
of rat. In addition, a comparison was made of the aforementioned kinetic responses, in

synaptosomes isolated from old and young animals.

There was a significantly lower rate of oxygen consumption in synaptosomes isolated
from the old rats in the presence of uncoupler, when compared with synaptosomes
isolated from young rats. The essential difference between synaptosomes isolated from
old rats, when compared with synaptosomes isolated from young rats, is an impaired flux
through the synaptosomal substrate oxidation system. There were no significant age
differences in the kinetic responses of the substrate oxidation system, the mitochondrial
proton leak and the phosphorylation system to changes in the proton electrochemical
gradient. However, as synaptosomes from whole rat brain were used in these studies, it is

possible that greater levels of impairment may occur in specific brain regions.

This was the first time metabolic control analysis was applied to synaptosomal in situ
mitochondria.  Metabolic control analysis was applied to synaptosomal in situ
mitochondria isolated from young and old rats to determine if the flux control
coefficients change with age. The pattern of control was similar in synaptosomes isolated
from young and old whole rat brain. The flux control coefficients show that the control
of flux through the substrate oxidation system, the proton leak and control of the
mitochondrial membrane potential was mainly by the substrate oxidation system at
maximal ATP-producing capacity. Proton leak, as expected, had little control at maximal
ATP-producing capacity. Control of the flux through the phosphorylation system was

mainly by the substrate oxidation system in young rat brain synaptosomes, but mainly by
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the phosphorylating system itself in the old rat brain synaptosomes, however, the
substrate oxidation system has a similar degree of control of flux through the
phosphorylating system. The control over the mitochondrial membrane potential lies
with the substrate oxidation system in synaptosomal in situ mitochondria isolated from
young and old rat brains. The P/O ratio was controlled mainly by the phosphorylating

system in young and old rat brain synaptosomes.

Chapter 5 showed that the use of nagarse in the isolation of muscle mitochondria, namely
beef heart, altered the polypeptide pattern of mitochondrial membrane proteins and in
particular complexes I, II, IIl, IV and V when resolved using blue native/tricine-SDS-
PAGE two-dimensional electrophoresis. Any work on muscle tissue mitochondria
isolated using nagarse will have to consider that mitochondrial proteins are digested so
that the characteristic protein pattern of mitochondrial proteins resolved in two

dimensions is absent when compared with mitochondria isolated without using nagarse.

The results in Chapter 6 are novel in that this is the first time blue native/tricine-SDS-
PAGE two-dimensional electrophoresis was used in an aging comparison or for a
comparison of mitochondria isolated from euthyroid and hyperthyroid animals. In the
age comparison, significant differences were found in a comparison of mitochondria
isolated from young rat liver with mitochondria isolated from old rat liver. The levels of
complexes I, III, IV and V, when normalised per mg protein and when normalised to
citrate synthase activity, were shown to be significantly less in liver mitochondria
isolated from old rats compared with liver mitochondria isolated from young rats.
However, only complex IV showed a significant decrease when normalised to the in gel
complex V in liver mitochondria isolated from old rats compared with liver mitochondria
isolated from young rats. The results found in the rat liver mitochondria comparison
were surprising given that liver is a mitotic tissue and aging effects are hypothesized to
be manifest greater in post mitotic tissues. The levels of complexes I, III, IV and V were
shown to have increased in synaptic mitochondria isolated from old rats compared with
synaptic mitochondria isolated from young rats when the absorbances were normalised to

citrate synthase activity. When the levels of complexes I, IIl and V were normalised to
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the in gel complex IV, there were no significant differences in mitochondria isolated from
young and old rat brain synaptosomes. The results obtained for synaptic mitochondria
were novel in that this was the first time proteins from synaptic mitochondria isolated
from whole brain were resolved using blue native/tricine-SDS-PAGE two-dimensional
electrophoresis. Previously, Schigger and Ohm (1995) used blue native/tricine-SDS-
PAGE two-dimensional electrophoresis to compare hippocampal mitochondrial proteins
of control and Alzheimer’s brain, that is to say, there was no distinction between synaptic

and non-synaptic mitochondria.

The results shown in Chapter 7 are novel because this is the first time mitochondria
isolated from rat heart, rat kidney, rat brown adipose tissue, rat skeletal muscle
mitochondria and rat brain synaptic mitochondria were resolved using blue native/tricine-
SDS-PAGE two-dimensional electrophoresis. Rat brown adipose tissue mitochondria
were different when compared to mitochondria from the other rat tissues examined and
mitochondria from beef heart. In rat brown adipose tissue mitochondria, complex I and
complex V were greatly reduced relative to the level of complex IV. The relative level of
complex I in rat brown adipose tissue was compared to the relative levels of complex I in
the other rat tissues and in beef heart mitochondria. It was found that relative to complex
IV, the level of complex I in rat brown adipose tissue was significantly less than the level
of complex | found in rat heart mitochondria, rat kidney mitochondria, rat liver
mitochondria and beef heart mitochondria. The finding that rat brown adipose tissue
mitochondria have a reduced content of complex I, as shown by blue native/tricine-SDS-
PAGE two-dimensional electrophoresis is novel and unexpected as there have been no

reports of reduced amounts of complex I in BAT mitochondria.

Our results showing a decreased level of complex V in rat brown adipose tissue
mitochondria confirm previous reports that showed the content of complex V was
exceptionally low in brown adipose tissue (Cannon and Vogel, 1977, Houstek et al.,
1978). Here is the first time that the low content of complex V in BAT was demonstrated
using blue native/tricine-SDS-PAGE two dimensional electrophoresis. The relative level

of complex V in rat brown adipose tissue was compared to the relative levels of complex
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IV in the other rat tissues and in beef heart mitochondria. It was found that relative to
complex IV, the level of complex V in rat brown adipose tissue was significantly less
than the level of complex V found in rat heart mitochondria, rat kidney mitochondria, rat
liver mitochondria, rat skeletal muscle mitochondria, rat synaptic mitochondria, and beef

heart mitochondria.

The finding that different amounts of maltoside were required to solublize mitochondrial
proteins from different mitochondria was novel. Based on a comparison of the work of
Rolfe ef al. (1994) who determined the lipid: protein ratio (mg/mg) of mitochondria
isolated from rat liver, kidney, brain and skeletal muscle, it would seem that the higher
the lipid: protein ratio of mitochondria, the more maltoside required to solubilize
mitochondrial membrane proteins. In general the polypeptide patterns of the
mitochondrial membrane proteins were different in all of the mitochondria examined,
however the significance of these differences isn’t known because the identity of many of
the proteins isn’t known. Specifically, the polypeptide pattern of complexes I, 111, IV and
V was identical when resolved using blue native/tricine-SDS-PAGE two-dimensional

electrophoresis in all of the mitochondria examined.
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Chapter 1

Introduction

Chapter 1 is an introduction explaining the theory behind the research in this thesis and
an explanation of the methodology used, and the aim of the project. Chapter 2 is the
materials and methods chapter, listing the reagents and methods used. Each results
chapter starts with a brief introduction, followed by results and ends with a discussion of
those resuits. Chapter 3 is the first of five results chapters and deals with the
investigation of in situ synaptosomal mitochondrial bioenergetic function using
synaptosomes prepared from the whole brain ofrats and compares bioenergetic functions
in synaptosomes isolated from young (3 month) and old (24 month) rat brains. In
Chapter 4, top-down metabolic control analysis was used to acquire a general overview
of the control structure of the energy pathways in synaptosomes isolated from young (3
month) and old (24 month) rat brains using some of the results in Chapter 3. Chapter 5
determined the effect that nagarse had when used in the isolation of beef heart
mitochondria on the mitochondrial polypeptide pattern when the mitochondrial proteins
were resolved using blue native/tricine-SDS-PAGE two-dimensional electrophoresis. In
Chapter 6 mitochondria were isolated from young (3 month) and old (24 month) rats and
compared using blue native/tricine-SDS-PAGE two dimensional electrophoresis to
determine if there were any differences in the polypeptide pattern of the mitochondrial
proteins when resolved in the second dimension and to compare the levels of complexes
[, I, IV and V in mitochondria isolated from young (3 month) and old (24 month) rats.
Chapter 7 deals with the comparison of mitochondria isolated from various rat tissues in
an approach similar to that taken in Chapter 6. Mitochondria were isolated from rat
tissues and compared using blue native/tricine-SDS-PAGE two-dimensional
electrophoresis to determine if there were any differences in the polypeptide pattern of
the mitochondrial proteins when resolved in the second dimension and to compare the
levels of complexes I, 11, IV and V in mitochondria isolated from rat tissues. Chapter 8
highlights the conclusions drawn from the research and outlines the main results, what is

novel about the results and puts the results into perspective.



1.1 Energy Metabolism and Oxidative Phosphorylation

Oxidative phosphorylation is the process by which aerobic organisms make ATP and it
occurs in the mitochondria of cells (Fig. 1.1.1). ATP is the main energy intermediate in
the cell and is thus used to distribute free energy to the energy requiring reactions in the
cell (Rolfe and Brown, 1997). Reducing equivalents such as NADH and FADH,, derived
from the oxidation of reduced compounds (the carbohydrate or fatty acid molecules
derived directly from the diet or released from fuel stores in the body), feed electrons into
the electron transport chain, which is located within the mitochondrial inner membrane.

The ultimate acceptor of these electrons is O,, which goes on to form water. The electron

transport chain is made up of complex I (NADH dehydrogenase), complex Il (succinate
dehydrogenase), coenzyme Q, complex Il (cytochrome ¢ reductase), cytochrome ¢ and
complex IV (cytochrome c oxidase). As electrons pass down the electron transport chain,
protons are translocated across the mitochondrial inner membrane from the matrix to the
intermembrane space, setting up a delocalised proton electrochemical gradient termed Ap.
Ap can be used to do useful work such as (1) transport metabolites across the
mitochondrial inner membrane (e.g. ADP/ATP exchange and phosphate/proton symport)
and (2) synthesis of ATP from matrix ADP and phosphate by driving protons through the
ATP synthase (complex V), which is located in the mitochondrial inner membrane and
extends into the matrix. Hence, ATP synthesis is coupled to oxygen consumption via the

proton electrochemical gradient.

Oxidative phosphorylation is the principle source of ATP at rest. However, studies of
oxidative phosphorylation have shown that ATP synthesis is not perfectly coupled to
oxygen consumption in intact mitochondria (Porter ef al., 1996, Porter and Brand, 1993).
The reason is that the mitochondrial inner membrane is not absolutely impermeable to
protons, i.e. there is an inefficiency, namely a leakage of protons across the mitochondrial

inner membrane (Brand e al., 1994).

It seems that the in situ mitochondria in cells and tissues are in between state 3 and state

4. State 3 is the maximum phosphorylating condition and is defined as the oxygen
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Figure 1.1.1 Schematic representation of oxidative phosphorylation. See text for
details. Diagram labels are as follows: I: complex I (NADH dehydrogenase); II: complex
IT (succinate dehydrogenase); III: complex III (cytochrome ¢ reductase); IV: complex IV
(cytochrome c oxidase); V; complex V (ATP synthase); Q; coenzyme Q; C: cytochrome
c¢. The substrate oxidation system is in red, the proton leak in green and the
phosphorylation system is in blue.



consumption rate in the presence of substrate, ADP and inorganic phosphate. State 4 is
the non-phosphorylating condition. The state 4 oxygen consumption rate is due to proton
leak across the mitochondrial inner membrane. Hence, it has been shown that the oxygen
consumed by in situ mitochondria in hepatocytes, thymocytes and lymphocytes is not due
solely to ATP demand, but also a significant proportion of it is consumed by proton leak

(Brand et al., 1994).

1.2 Aging

Throughout adult life, many physiological functions gradually decline with age. There is
a diminished capacity for cellular protein synthesis, a decline in immune function, an
increase in fat mass, a loss of muscle mass and strength, and a decrease in bone mineral
density (Lamberts ef al., 1997). Aging appears to be a highly complex biological process
and is associated with a progressive decline in the performance of most organs. The
possible role of mitochondria as pacemakers of aging has been increasingly investigated
as they are the organelles responsible for energy production in humans and throughout
animal phyla. Across species, the mitochondria of old organisms have been reported to
show a decrease in number, an increase in size and the occurrence of structural

abnormalities (Bittles, 1989).

1.2.1 Changes in mitochondria associated with aging

The free-radical theory of aging says that free radicals cause the progressive and
irreversible damage and deterioration of cellular function (Harman, 1956). Free radicals
are compounds with an unpaired electron in their outer orbital that renders them highly
reactive, and they tend to attack neighbouring compounds autocatalytically. Free radicals
can result from the exposure of cells and organelles to ionizing radiation but the free-
radical theory of aging emphasizes the role of oxygen-radical-initiated tissue damage. A
number of reactive species are derived from molecular oxygen, including the superoxide
and hydroperoxyl radicals, hydrogen peroxide, hydroxyl radical and singlet oxygen.
Polyunsaturated fatty acid side chains of cell and organelle membranes serve as highly
susceptible targets for the action of oxygen radicals. Lipids undergo a chain reaction,

known as lipid peroxidation, that may result in severe damage and the eventual death of



the cell (Gutteridge ef al., 1986). Due to the close association of lipids and proteins in
membranes, oxidative damage to mitochondrial proteins as a direct result of oxidative
stress or as a result of lipid peroxidation can result in protein cross-linking, degradation
of proteins and loss of function (Van Remmen and Richardson, 2001).

Enzymic reactions involved in the respiratory chain serve as primary sources of free
radicals. Lesser levels of free radicals are formed during phagocytosis, in prostaglandin
synthesis and in the cytochrome P-450 system. The inner mitochondrial membrane is
thought to be the site of maximal, potential free radical damage as it is the location for
oxidative phosphorylation. Even though there are defences to deal with free radicals,
they are not perfect and it is estimated that 1-4% of electrons escape the electron
transport chain and go on to form free radicals (Gadaleta et al., 1999). However, it has
been suggested that only irreversibly differentiated (post-mitotic) cells, such as those of
the heart, blood vessels and brain, are severely affected, since, in fast replicating (mitotic)
cells, frequent turn-over of macromolecules can take place during mitochondrial division
at mitosis (Miquel and Fleming, 1986). ROS (Reactive Oxygen Species) have been
shown to be produced at a higher rate in mitochondria of organisms with short maximum
life spans (Herrero and Barja, 1998), suggesting that ROS production is related to aging.
Nohl et al. (1978) showed that coupled heart mitochondria from old rats produce oxygen

radicals more actively than those from young controls.

Most human cells have hundreds of mitochondria, and each mitochondrion contains
multiple mitochondrial DNAs which code for 13 essential polypeptides of the oxidative
phosphorylation pathway plus the 22 transfer RNAs and 2 ribosomal RNAs for
mitochondrial protein synthesis (Wallace ef al., 1995) (Fig. 1.2.1.1). Thus, the proteins
of oxidative phosphorylation are assembled from gene products encoded by both the
nuclear DNA and mitochondrial DNA. The 13 polypeptides encoded by the
mitochondrial DNA include 7 subunits of complex I, 1 subunit of complex IIl, 3 subunits

of complex IV and 2 subunits of complex V (Anderson et al., 1981; Wallace et al., 1995).
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Figure 1.2.1.1 Schematic representation of the human mtDNA. The mtDNA codes
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Mitochondrial DNA is located in the mitochondrial matrix near the mitochondrial inner
membrane where reactive oxygen species, which cause oxidative damage of DNA, are
generated by the respiratory chain. The DNA in mitochondria lacks protective proteins
like histones (Richter, 1992) and mitochondria lack the capacity to repair UV-induced
pyrimidine dimers (Clayton et al., 1974). Mitochondria can, however, repair oxidative
damage to mitochondrial DNA, e.g. damage to bases and single-strand breaks (Croteau
and Bohr, 1997). It has been estimated that mitochondrial DNA has a 10-times higher
rate of mutation than the nuclear genome (Wallace ef al., 1995). The mitochondrial DNA
undergoes a continuous turnover both in mitotic and post-mitotic cells and this increases
the chance of mutations (Richter, 1992). As a result, mutated DNA molecules can
accumulate with age in post-mitotic tissues. There is evidence showing that maternally
inherited and somatic mutant mitochondrial DNA molecules are preferentially amplified

in post-mitotic tissues (Wallace et al., 1995).

The accumulation of mitochondrial DNA mutations in post-mitotic tissues may
contribute to a number of age-associated diseases such as Alzheimer’s (Davis et al.,
1997). While this explains why mutated mitochondrial DNA molecules accumulate with
age and can determine oxidative phosphorylation decline, the molecular mechanism by

which their preferential amplification takes place is not known.

A wide variety of mitochondrial DNA mutations have been identified in degenerative
diseases of the brain, heart, skeletal muscle, kidney and endocrine system (Wallace e al.,
1995). Generally individuals who inherit these mutations are relatively normal in early
life, develop symptoms in childhood, midlife or old age, depending on the severity of the
maternally inherited mitochondrial DNA mutation and then undergo a progressive
decline. The features of these mitochondrial DNA diseases are proposed to be a product
of the high dependence of the target organs on mitochondrial bioenergetics, the
cumulative oxidative phosphorylation defect caused by the inherited mitochondrial DNA
mutation, together with the age-related accumulation of mitochondrial DNA mutations in

post-mitotic tissues.



Hudson ef al. (1998) reported a decrease in the rate of mitochondrial protein synthesis in
old rat heart mitochondria when compared to those from young animals. A decrease in
the rate of mitochondrial protein synthesis may contribute to a decline in those complexes
that have mitochondrially encoded subunits but especially complex IV activity since the
mitochondrial encoded subunits of complex IV make up the catalytic core of the enzyme
(Kim et al., 1995). An age-associated increase in oxidative damage to mitochondrial
protein has been observed (Sohal and Dubey, 1994). The accumulation of oxidized
dysfunctional protein with reactive carbonyl groups could lead to inter- and
intramolecular cross-links with protein amino groups, which would then cause loss of
function in mitochondria. Thus, the age-related accumulation of protein oxidation
products in mitochondria may also lead to a loss of energy production and increased

production of oxidants.

Aging has been correlated with decreased inner membrane cardiolipin and linoleic acid
levels (Paradies et al., 1997). Cardiolipin is unique to bioenergetic membranes. It is
localised within the mitochondrial inner membrane where it is synthesized (Hostetler and
Van den Bosh, 1972) and is essential for proper enzyme and transporter conformation
and activity in the inner membrane. A decrease in the levels of cardiolipin with age
would seem to imply that the enzymes and transporters with which cardiolipin is
associated would show a decline or a dysfunction with age. Linoleic acid is necessary for
the optimal interactions of cardiolipins with enzymes and transporters of the
mitochondria. It has been hypothesized that decreases in inner membrane lipids
containing linoleic acid and altered cardiolipin-protein interactions may lead to decreased
State 3 and State 4 respiration rates and contribute to the loss of efficiency in
mitochondrial function (Shigenaga et al., 1994). Aging may also affect cardiolipin
acylation, the effects of which could result in apoptosis through cardiolipin’s interaction
with cytochrome ¢ (McMillin and Dowhan, 2002). In addition, it has been reported that
there is an increase in the mitochondrial inner membrane long-chain fatty acids with age.
An increase in long chain fatty acids has been positively correlated with an increase in
mitochondrial proton leak (Paradies et al., 1997; Porter, 1996). An age-related increase

in mitochondrial inner-membrane fatty acids would suggest that there could be an



increase in the proton leak rate across the mitochondrial inner membrane with age.
Brand (2000) put forward the idea, seeing that proton leak occurs in ectotherms, that
thermogenesis is probably not the primary function of proton leak. Instead, the function
of proton leak could be to decrease the production of superoxide and other ROS. A
decrease in the production of ROS could be important in minimising oxidative damage to
mitochondrial DNA and slowing aging. Mitochondria are the major source of cellular
ROS. Increased mitochondrial proton leak leads to the oxidation of ubiquinone and
decreased ROS production in isolated mitochondria. A study of mouse hepatocyte in situ
mitochondria showed an increase in mitochondrial proton leak in hepatocytes isolated

from old (30 months) compared with young (3 month) mice (Harper ef al., 1998).

A study on energy thresholds in brain mitochondria used non-synaptic brain
mitochondria to examine the relationship between individual respiratory-chain complexes
and oxidative phosphorylation (Davey er al, 1998). Complexes I, IIl and IV were
titrated with specific inhibitors and the extent to which the activity of a complex could be
inhibited before causing impairment of mitochondrial energy metabolism was
determined. Complex I, IIl and IV activities were decreased by approximately 25, 80 and
70% respectively before changes in the rates of oxygen consumption and ATP synthesis
were observed. The decrease of 25% in complex I activity suggests that complex I
activity has a major control of oxidative phosphorylation, such that, when a threshold of
25% inhibition is exceeded, energy metabolism is impaired resulting in reduced synthesis
of ATP. The study implies that complex I is very important in oxidative phosphorylation
as a decrease in complex I activity of just 25% will impair oxidative phosphorylation. In
fact, Ventura ef al. (2002) found that the flux control coefficients of complex I increased
with age in old (30 month) rat liver mitochondria compared with young (4 month) rat
liver mitochondria, meaning that complex | becomes more rate-limiting with age.
Ventura ef al. (2002) also found that state 3 and state 4 respiration decreased significantly
with age. The threshold study by Davey er al. (1998) also used the catecholaminergic
PC12 cell line, which is depleted of GSH, to observe the consequences of GSH depletion
on mitochondrial function. Depletion of GSH in PC12 cells reduces complex I activity

and abolishes the threshold effect. The study also highlights the importance of



antioxidants in mitochondrial function, findings that have implications with regard to

aging.

Analysis of the enzymes of oxidative phosphorylation in post-mitotic tissue has revealed
that the specific activities of the respiratory complexes decline with age (Trounce et al;
1989, Yen et al, 1989). The decline of the specific activities of the respiratory
complexes with age has been correlated with the progressive accumulation of somatic
mitochondrial DNA mutations in post-mitotic tissues. Nohl er al. (1978) reported a
decrease in ATP hydrolysis catalyzed by heart mitochondria when 23-month-old rats
were compared with 3-month-old controls. It has also been shown that there is an age-

related decrease in the ATPase activity of the FF, ATP synthase in sonicated

submitochondrial particles isolated from 24-month-old rat brain and rat heart compared
to those isolated from 3- and 6-month-old rats (Guerrieri et al., 1992). The Bmax for
cytochrome ¢ binding to cytochrome oxidase decreases in synaptosomal and non-synaptic
mitochondria isolated from cerebral cortex of 30-month-old rats compared with 4-month-
old rats (Curti e al., 1990). In mice synaptic mitochondria, a significant decrease was
found in the activity of complexes IV and V in old compared with young, and non-
synaptic mitochondria also showed a decrease in activity in complexes I, II, Il and IV,

suggesting a mitochondrial dysfunction in brain aging (Ferrandiz et al., 1994).

Based on the above reports of aging-associated changes in mitochondria, an investigation
was undertaken to establish the relationship between proton leak, the substrate oxidation
system and the phosphorylation system and changes in the mitochondrial membrane
potential in synaptosomal in situ mitochondria isolated from the whole brain of rats. The
relationship was characterized and compared in synaptosomal in situ mitochondria
isolated from whole brains of young (3 month) and old (24 month) rats. Synaptosomes
represent neurons that are a post-mitotic tissue. One would expect that accumulation of
free radical damage with age might have a more pronounced effect in post-mitotic tissue

compared with a highly regenerative tissue.

10



1.3 Synaptosomes as a model system of neuronal function

When regions of brain are homogenised under conditions of moderate shear, a high
number of nerve endings reseal and can be isolated as synaptosomes (Gordon-Weeks,
1987).  Synaptosomes have been used as in vitro systems for the study of
neurotransmitter uptake, metabolism and release. Synaptosomes function as small
anucleate cells, they retain the enzymes of glycolysis, usually have one or more
mitochondria and possess extremely active ion transport systems across their membranes
(Scott and Nicholls, 1980). They also serve as the parent fraction for preparations of
synaptic vesicles and other synaptic components (Fig 1.3.1). Synaptosomes can be
prepared in high yield from brain tissue and also in decreasing yield from spinal cord,
retina, sympathetic ganglia, myenteric plexus and electric organs (Whittak<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>