Hypoxia-induced growth restriction leadsto sexually dimorphic changesto therenal and
cardiovascular systemsin adult mouse offspring
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Adversein utero conditions are associated with intrauterine growth restriction and subsequeittio
weight. Gravth restriction increases the risk of perinatal morbidity and mortalitynay also impact on health
outcomes in later life. Reduced oxygen supply to the fetugoftia) is a common gestational perturbation
linked to cardigascular dysfunction in adulthood. Wever little attention has been placed on the effects on the
developing kidng, which has been highlighted as particularly susceptibi@ tgero perturbations. Currently
we are gamining the impact of maternal hypoxia on the structure and function of theyki@hparticular
interest are the relationship betweew Iglomerular numbera grong risk factor for hypertension, and the
compensatory capacity of the renal tubule system.

To assess adult outcomes of hypoxia-induced growth restrictiognané CD1 mice were housed in a
hypoxic chamber (12.0% HN=11, HYP) or control (21% 9 N=11, CON) environment from embryonic day
(E) 14.5 to birth (E19.5). A subset of offspring (N=8-11 perpge treatment) was culled at postnatal day (P) 21
for assessment of nephron number and renal tubule lengths using unbiased steReohadgying ofspring
were aged to 12 months to assess renal function and blood pressure. Offspring (N=8-1@gretreatment)
were housed in metabolic cages to collect a 24h urine sample under basal conditions and in response to 24
water deprvation. 24 h urinary sodium and albumin excretion were measured using a COB&a Plies and a
murine ELISA kit respectily. Systolic blood pressure (SBP), diastolic blood pressure (DBP) and heart rate
(HR) were assessed in the offspring (N=5-6 pgmpee treatmentyia radiotelemetry recordingver three days.

At P1, pooled male and female HYP offspring body weight was reduced by approximatéyTa20().

This level of growth restriction was maintained at P21, where body weigist i@duced by approximately 7-8%

in both HYP male and female offsprind® .. ,ryent = 0-01). A reduction in left kidne weight of
approximately 7-8% in male and female HYRspfing was also observe® ¢ ryent = 0-03). Heart weight

and brain weight were unaffected by maternal hypoxia. Maternal hypoxia led to a nephron deficit of 24% in
male HYP offspring (CON: 12,88615, HYP: 9,782517;P=0.0006) thereby reducing total glomerular density
(CON: 347 n/mr, HYP: 261 n/mm P=0.04). This vas accompanied by substantial elongation in total
proximal tubule length in male HYP fepring (control: 1048m, hypoxia: 15917m; P=0.007). Interestingly
female HYP offspring had normal glomerular number and renal tubule lengths. Aged male and fsprithg of
maintained urine fl@ and sodium excretion, meever male HYP offspring exhibited mild aliminuria
(P=0.009). In response to 24h water degpion, male HYP offspring did not reduce urinewfl¢P=0.04). Male

and female HYP d&$pring had significantly higher MAP throughout both the light and dark cycle compared to
control counterparts (maleB . \ryent=0-01; femalesP . i1y en7<0-0001). In male HYP offspring, thisas
driven by an ncrease in DBPR ;¢ aryent<0-0001) with no change in SBIA contrast, female HYP &fpring
had an increase in both SBP {cryent=0-0001) and DBPR . arent<0-0001). No change in HRas
observed between groups in male or female offspring.

In summary hypoxia-induced growth restriction led to reduced nephron endowment, compensatory
proximal tubule elongation and impaired response to a watervekumi challenge in male fspring only
However, both male and female fspring deeloped hypertension. This suggests that female offspring are
afforded some form of renoprotectidm utero or during early postnatal life, in@ver this protection does not
extend to the cardi@scular system. Wae currently inestigating the molecular mechanisms that lead to the
sexually dimorphic alterations seen in the fetal renal and casdiolar systems.

Proceedings of the Australian Physiological Society http: //aups.org.au/Proceedings/45/58P



