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PROJECT SUMMARY

Obesity is health condition which significantly increases the risk of chronic kidney disease (CKD).
Maternal obesity during pregnancy also predisposes offspring to CKD in later life. Given the
significant morbidity, mortality and enormous healthcare costs associated with CKD, novel
strategies to prevent its development and progression are urgently required. Hydralazine is a drug
which has been used clinically for decades to reduce blood pressure. It is safe when used in
pregnancy. In recent animal studies, hydralazine has been shown to reduce scarring in the kidneys
when administered at low doses which do not reduce blood pressure.

This study assessed whether low-dose hydralazine can prevent CKD related to obesity or maternal
obesity. Several protective effects were observed. Administering low-dose hydralazine to obese
mice protected against kidney damage due to obesity. Further, treating obese mothers during
pregnancy prevented their offspring from developing kidney scarring in later life. Interestingly,
treating lean mothers with low-dose hydralazine during pregnancy prevented CKD in offspring who
subsequently developed obesity. These data support the repurposing of hydralazine as a strategy to
prevent obesity and maternal obesity-induced CKD.

This project also identified gene signatures in the blood and kidney due to obesity and maternal
obesity. Differences in gene signatures may help explain the mechanisms by which hydralazine
protects against obesity-related CKD. Alternatively, these gene signatures may have utility as
potential diagnostic tests for CKD due to obesity and maternal obesity.

PROJECT AIMS / OBJECTIVES

1. To determine if the use of a demethylating agent (hydralazine) prevents the
development of obesity-related chronic kidney disease
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A mouse model of diet-induced obesity was used. Male mice were fed either high fat diet
(HFD) or chow from 8 weeks of age. From the same timepoint, animals received low-dose
hydralazine in the drinking water (25 mg/L) or normal drinking water. Mice were sacrificed in
mid-adulthood at 32 weeks of age. Biometric parameters, metabolic markers, and markers
of renal function were evaluated. Renal markers of fibrosis, injury, inflammation and
oxidative stress were also assessed. At endpoint, renal global DNA methylation was
performed. Reduced representation bisulfite sequencing (RRBS) was used to identify genes
in the kidney which were differentially methylated due to obesity and/or hydralazine
treatment.

2. Use a mouse model of maternal obesity to determine whether low-dose hydralazine
administration to mothers during gestation interrupts the fetal programming effects of
maternal obesity on offspring CKD.

Maternal obesity was modelled using a HFD mouse model. Dams were fed HFD from 6
weeks prior to breeding, during gestation and lactation. Female mice were administered
either hydralazine or saline during gestation. Male offspring were weaned to chow and were
harvested at either 9 weeks or 32 weeks of age. At endpoint, biometric parameters and
metabolic markers were measured. Markers of renal function, renal fibrosis, renal injury,
inflammation and oxidative stress were assessed. Renal global DNA methylation was
assessed in offspring at endpoint.

3. Determine whether low-dose hydralazine administration to obese or lean dams during
gestation can protect obese offspring from developing CKD.

Maternal obesity was modelled as above. Dams received either low-dose hydralazine or
saline during the gestational period. Male offspring were weaned on postnatal day 20 to
either HFD or chow. Offspring were harvested at 32 weeks of age. Biometric markers,
metabolic markers, and renal function, fibrosis, injury, inflammation, oxidative stress and
DNA global methylation were assessed.

4. In kidney tissue and blood, identify differentially methylated genes at adulthood

between offspring exposed to maternal obesity and controls, as these may have
utility as biomarkers.
Maternal obesity was modelled as described above. Male offspring were weaned to chow
diet on postnatal day 20. Genomic DNA was extracted from blood and kidneys at 32 weeks
of age. RRBS was performed to determine significantly differentially methylated genes
between offspring exposed to maternal obesity and controls.

5. Identify differentially methylated genes in the fetal cord blood of obese versus lean

mothers.
Women undergoing elective Caesarean section were recruited for the study. The study
group were obese women, whereas women of normal weight were used as controls. At
Caesarean section, fetal cord blood was collected, from which genomic DNA was extracted.
The lllumina Infinium MethylationEPIC BeadChip was used to identify highly significant
genes which were differentially methylated between the obese and control groups.

SIGNIFICANCE AND OUTCOMES

Obesity is a deleterious health condition associated with the development and progression of
chronic kidney disease (CKD). Further, maternal obesity predisposes offspring to CKD later in life.
Therefore, strategies are required to mitigate the development and progression of CKD due to
obesity or maternal obesity. When administered at low doses, the antihypertensive agent
hydralazine was shown to exert several renoprotective effects when given either directly to obese
animals or to mothers during gestation. As hydralazine has been used clinically for decades and
has demonstrated safety during pregnancy, these data support the repurposing of hydralazine as a
strategy to prevent obesity and maternal obesity-related CKD.
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