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CORRIGENDUM
The following corrections have been made to the original thesis manuscript that was
submitted for assessment. Both assessors are sincerely thanked for their constructive
and considered contributions.

Chapter 1

A brief discussion on the potential role of mitochondrial CD36, with respect to fatty
acid transport and -oxidation has been added into section 1.4.1.4.

Chapter 2

The text on p51, line 1 has been changed from “... in this study is...” to “...in this study

are...”

The text on p56, line 10 has been changed from “...enumerated usign...” to

“...enumerated using...”

Chapter 3

Figure 3.4(C) has been altered to indicate clearly that the Western blot in this figure has
been cut.

Figure 3.6 (A) The position of the marker for Leydig cells has been moved to be more
clearly visible in the figure.

Figure 3.8 (B) was incorrectly labelled female liver instead of male liver and vice versa.
This has now been corrected. The label (C) has also been inserted into the figure legend.

The text on page 73, lines 6-7 the words “was observed” have been omitted as these
were duplicated. In Paragraph 4 the description of analysis on Fig 3.8C has been
changed from “....one-tailed t-test..” to “...two-tailed t-test..” This was a typographical

error.
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The text on page 75, line 4 has been changed from “utiliation” to “utilisation”.

Chapter 6

The text in page 117, hypothesis 1) has been changed from “disregulation” to
“dysregulation”. In addition the title in 6.2 has been changed to remove capitals from

prepositions and connector words.

In Tables 6.1 and 6.2, the sign +/- has been changed to £ in all instances and the number
of significant figures has been reduced to 2, to improve clarity and the appearance of the
tables. The title for Table 6.2 has been altered to include the age of the rats.

The text on page 122, paragraph 2, line 5 has been changed from “...the hypophysis-

gonadal axis...” is changed to “.... Hypothalamic-pituitary-gonadal axis...”

The text on page 123, third last line has been changed from “...this biometric data

was...” to “... these biometric data were...”

The text on page 127, paragraph 2, last sentence has been changed from *...this
experiment demonstrates that upregulation of CD36 expression in these animals is not a
direct consequence of the indirect effects of MSG in lowering concentrations of serum
testosterone.” to “...this experiment demonstrates that GH, rather than testosterone, is
responsible for male suppression of hepatic CD36 expression.”

The text on p127 (and elsewhere), dw/dw has been changed to dw/dw as it refers to the
genotype of these mice.

On page 128, paragraph 2, a misplaced comma has been corrected from line 12 to line
10. The word “has” has been replaced with “have” in the text on line 14.

On page 129, paragraph 1, line 15, the word “ were” has been replaced with “was”.

On page 130, section 6.3.3.4, paragraph 2, the term “received” has been replaced with
the phrase “subjected to” on lines 3, 6 and 7.
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On page 132, paragraph 2 the sentence “However, in this case it could be concluded that
it was the lack of testosterone, rather than the post-castration surge in LH production by
the pituitary gland that was responsible either directly or indirectly for the increase in
expression of CD36.” has been replaced with “However, because the effects of both
experimental strategies to lower serum testosterone were similar, one of which lowered
LH while the other did not, the conclusion reached was that lack of testosterone rather
than post-castration surge in pituitary LH release was responsible for the increased

hepatic expression of CD36.”.

On page 133, line 6 from the bottom, the word “after” has been deleted, as it was

superfluous.
On page 135, paragraph 1, line 3, “this data” has been changed to “these data”. A
double reference citation has also been deleted from line 21. On the eighth line from the

bottom, the word “desaturase” has been inserted after “long chain -4 and -5”.

On page 137, paragraph 1, line 13, the term P4502C11 has been corrected to read
CYP2C11.

Chapter 7

On page 148, paragraph 3, line 10 the word “an” has been deleted so that the phrase

now reads “...towards understanding the complexity...”
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PREFACE

For purpose of clarification, there are two points | wish to highlight in respect to this

study.

Firstly, in the interests of transparency, | would like to clearly outline my contributions
to the publication “CD36/Fatty Acid Translocase in Rats: Distribution, Isolation from
Hepatocytes, and Comparison with the Scavenger Receptor SR-BI” (Laboratory
Investigation 2003 83(3):317-332). With assistance from collaborators where noted, the
experiments presented in Figures 1-6,9,10 and 13 were performed by Dr Xingqi Zhang
whilst | performed the experiments presented in Figures 7, 8, 11 and 12. | also assisted
Assoc Prof. G. Mayrhofer with the preparation of the manuscript, which was submitted
after Dr. Zhang had left the laboratory.

Secondly, it appears pertinent to highlight the timeframe of the work presented in this
thesis. The experimental work in this study was performed between 2001 and 2004.
Consequently the rationale for the study and hypotheses that were investigated reflect
the background knowledge and resources that were available during this time. In the
time period from 2007 to the present there have been several studies of particular
relevance and the implications of these findings to the work presented in this thesis are

addressed in the final discussion.
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ABSTRACT

CD36 or fatty acid translocase (FAT) is an 88 kDa cell surface protein. It is
characterised functionally as a Scavenger Receptor, and it is the founding member of
the Class B subtype, which also includes the HDL receptor, Scavenger Receptor Class
B-1 (SR-BI). A common feature of all scavenger receptors is a broad binding specificity
and many ligands have been identified for CD36. Of particular interest to this project
are the metabolic ligands, such as native and modified lipoprotein particles and long
chain fatty acids. In the rat, others have reported that CD36 is expressed in heart muscle,
intestine, spleen, skeletal muscle, adipose tissue and testis. Previous work in our
laboratory, using a new monoclonal antibody (mAb UA009), extended the distribution
of CD36 to include the adrenal cortex, the ovary and the parenchymal cells of the liver.
Furthermore it was noted that hepatocytes from female DA rats expressed considerably
more CD36 than their male counterparts. The scope and objective of this project was to
investigate the effects of gender on expression of CD36 in the liver, and to compare it
with expression of SR-B1.

Expression of CD36 was examined in vivo, in normal and experimentally manipulated
female and male rats and mice, using immuno-histochemistry plus video-image analysis,
quantitative Western blot and real-time PCR techniques. It was shown that female
predominant expression of CD36 i) is specific to the liver, ii) occurs in many strains of
laboratory rats, and iii) is also present in three mouse strains. Investigation of CD36
expression during post-natal development revealed that in neonates, the protein is not
expressed by parenchymal cells of the liver. Although CD36 is expressed by
hepatocytes from approx. 4 weeks of age, the adult pattern (female predominant) was
not observed until the onset of puberty. No changes in the levels of SR-BI expression
were observed during development. The role of hormones in regulating expression of
CD36 was investigated by observing the effects of gonadectomy and supplementation
with sex steroid hormones. Hepatic expression of CD36 was reduced by oophorectomy
and increased by castration. Sexually dimorphic expression was restored by
administration of estrogen or testosterone to gonadectomised females and males,
respectively. Inhibition of gonadotropin release did not alter the effect of castration but
the gender difference, and the response to gonadectomy, was reduced in growth
hormone-deficient rats. In contrast, SR-BI was barely detectable in liver by immuno-
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histochemistry in either sex, although modest differences between females and males

and changes in response to gonadectomy were observed in levels of Sr-bl/I1 transcripts.

The results demonstrated the importance of the endocrine milieu in the regulation of
CD36 expression by the liver. Although the initial acquisition of CD36 expression
during postnatal development is sex steroid hormone independent, the sexually
dimorphic adult pattern of expression coincides with the onset of puberty. The influence
of sex steroids on hepatic CD36 expression is mediated via their interplay with the
hypothalamic-pituitary axis, rather than by a direct action on the liver. Thus, the
expression of CD36 in hepatocytes is regulated by mechanisms that are distinct from
those that regulate fellow class B scavenger receptor family member, SR-BI. In
conclusion, CD36 is a known to be a receptor for long chain fatty acids and for both
native and modified lipoproteins. If hepatic expression of CD36 is also regulated by
steroid sex hormones in humans, these findings could have important implications for
understanding differences in lipid handling by the liver in females and males, and the
possible consequences of therapeutic manipulation of these hormones.
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