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FETAL & NEONATAL WORKSHOP 2008
PROGRAM OUTLINE

Thurs 17" April
Arrive & Registration

Friday 18™ April
7:30-9:00
Breakfast (Mangroves Restaurant)

9:00-10:45
Session 1 (Tradewinds)

10:45-11:15
Morning Tea (Tradewinds)

11:15-1:00
Session 2 (Tradewinds)

1:00-4:00
Lunch (Mangroves Restaurant), Recreation
& Afternoon Tea (3:30 Tradewinds)

4:00-5:50
Session 3 (Tradewinds)

6:30-7:00
Pre-Dinner Drinks (Broadwater Bar Pool)

7:00 till late
Conference Dinner (Broadwater Bar Pool)

Saturday 19" April
8:00-9:30
Breakfast (Mangroves Restaurant)

9:30-11:15
Session 4 (Tradewinds)

11:15-11:45
Morning Tea (Tradewinds)

11:45-1:30
Session 5 (Tradewinds)

1:30-7:30
Lunch (Mangroves Restaurant), Recreation,
Afternoon Tea (4:00 Tradewinds) & Dinner (own arrangement)

7:30-9:15
Session 6 (Tradewinds)

Sunday 20" April
Breakfast (Mangroves Restaurant 7:30-9:00), Relaxation,
Lunch (Mangroves Restaurant 12:30) & Departure







M NGED

ARC/NHMRC Research
Network in Genes and Environment in Development

Discovering developmental pathways for healthy life

The ARC/NHMRC Research
Network in Genes & Environment
in Development (NGED) aims to
better understand developmental
regulatory networks & how
environmental factors impact

on them.

in 24 Austtahan ms'ﬁt{m .

By facilitating collabora‘f[ve % Innovative
approaches to planning & undertaking

research, NGED brings together researchers
from the fields of epigenetics, developmental
biology & developmental physiology fo tackle
developmental health issues on a global scale.

www.nged.adelaide.edu.au
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FETAL & NEONATAL WORKSHORFIC PROGRAM

Friday 18th April

Session 1 - Chair: Barbara Lingwood

Al 9:00 | Jonathan Bensley | The effect of premature birth on the number of cardiomyocytes in the postnatal lamb
A2 9:15 | Eugenie Lumbers Sexual dimorphism of cardiac myocytes in the fetal sheep and the effects of IGF-1 treatment
A3 9.30 | Oksan Gezmish Vitamin D insufficiency affects cardiomyocyte number in the left ventricle of 4 week old Sprague-Dawley rats
A4 9:45 | Janna Morrison The intrauterine growth restriction-induced delay in cardiomyocyte binucleation is related to hypoxia not hypoglycemia
A5 | 10:00 | Kelly Kenna An investigation into fetal arterial stiffness following maternal alcohol infusion in sheep
A6 | 10:15 | Reetu Singh Sex differences in the progression of cardiovascular disease in sheep following fetal unilateral nephrectomy

10:30 General Discussion

10:45-11:15 MORNING TEA
Session 2 - Chair: Frank Bloomfield
A7 | 11:15 | Vera Golder Assessment of autonomic cardiovascular markers as indicators of clinical compromise in ill preterm infants during the first days of life
A8 | 11:30 | Alistair Gunn Deep—hypothc_—:-rmic circulatory arrest during the arterial switch operation is associated with abnormal intracerebral oxygenation in the post-
operative period

A9 | 11:45 | Nicole Smith Effect of premature birth on heart rate and blood pressure during sleep
A10 | 12:00 | Takeshi Takami Comparison of the relationship between cerebral perfusion and cardiac function in ELBW infants and VLBW infants
All | 12:15 | Heidi Richardson Swaddling infants: Effects on arousability from sleep
Al12 | 12:30 | Tamas Zakar Glucocorticoid regulation of prostaglandin synthesis in the human fetal membranes: Duality in the style of Dr. Jekyll and Mr. Hyde?

12:45 General Discussion

1:00-4:00 LUNCH & RECREATION
Session 3 - Chair: Julie Owens

4:00 | David Walker Prof Adrian Walker - a view through the Retrospectroscope

A13 | 420 | Andrea Lee Modulation of T cell subsets associated with intra-amniotic ureaplasma is damped by maternal progesterone and betamethasone
treatments

Al4 | 4:35 | Aaron Smith Neurosteroid profiles in fetal, maternal and neonatal guinea pigs using Gas Chromatography- Mass Spectrometry
Al15 | 450 | Laura Stamp Does chorioamnionitis infection affect nephron formation in the human fetal kidney?
Al6 | 5:05 | Keiji Suzuki Effects of intra-amniotic endotoxin on postnatal organ growth in rats
Al7 | 5:20 | Robert DeMatteo Effects of endotoxin in fetal sheep: is erythropoietin protective?

5:35 General Discussion

6:30-7:00 DRINKS

7:00 CONFERENCE DINNER




Saturday 19th April

Session 4 - Chair: Adrian Walker

Al18 | 9:30 | Julia Pitcher Differentiating the influence of gestation length and birthweight percentile on motor cortical development in children
A19 | 9:45 | David Walker Inquiry in_to the mechanisms of folding of the cerebral cortex during fetal development in sheep; biomechanical explanations based on MRI
observations
A20 | 10:00 | Roger Smith Use of mathematical modelling to predict pregnancy outcomes and behaviour of the uterus
A21 | 10:15 | Nadine Brew Developing a novel animal model for studying the postnatal effects of neonatal chronic lung disease: preliminary observations
A22 | 10:30 | Megan Probyn The GenomelLab GeXP genetic analysis system: analysing multiple genes in one sample
A23 | 10:45 | Kathy Gatford Sustained hyperglycaemia in the sheep- a novel model to test beta cell plasticity
11:00 General Discussion
11:15-11:45 MORNING TEA
Session 5 - Chair: Eugenie Lumbers
A24 | 11:45 | Lina Gubhaju Pre-term birth: Effects of nephrogenesis in the human kidney
A25 | 12:00 | Simon Hew Cross spectral analysis and the guantification of cerebral autoregulation in preterm infants
A26 | 12:15 | Alison Kent Effect of indomethacin, ibuprofen and gentamicin on glomerular number in a neonatal rat model
A27 | 12:30 | Mark Oliver Sporidesmin-induced maternal liver damage prior to conception alters fetal organ growth and placental morphology in the late gestation
sheep fetus.
A28 | 12:45 | Kathy Gatford PIacenFaI restriction and small size at birth in sheep; changes in pancreatic gene expression explain loss of beta-cell function and up-
regulation of beta-cell mass
A29 | 1:00 | Anne Jacquiery Rapid postnatal growth is associated with later reduced glucose tolerance in pre-term but not term lambs
1:15 General Discussion
1:30-7:30 LUNCH, RECREATION & DINNER
Session 6 - Chair: David Walker
A30 | 7:30 | Kitty Bach The effect of ventilator gas flow rates on markers of acute lung injury in preterm lambs
A31 | 7:45 | Brad Edwards Respiratory instability: Hyperventilation and hypoxia in the lamb and human infant versus the adult
A32 | 8:00 | Megan O'Reilly Airway remodelling in a model of ventilator-induced injury of the very immature lung
A33 | 8:15 | Scott Sands Impact of postnatal increase in oxygen sensitivity on respiratory instability: Theory
A34 | 8:30 | Carryn McLean Akt and MAPK signaling in ventilated preterm lamb diaphragms
A35 | 8:45 | Foula Sozo The effects of alcohol exposure on the growth, maturation and inflammatory state of the fetal lung
9:00 General Discussion

STUDENT PRIZES

There will be 2 student prizes for outstanding oral presentation.
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THE EFFECT OF PREMATURE BIRTH ON THE NUMBER OF
CARDIOMYOCYTES IN THE POSTNATAL LAMB

Jonathan Bensley, Victoria Stacy, Robert De Matteo, Richard Harding, M. Jane Black
Department of Anatomy & Developmental Biology, Monash University, Clayton, Victoria,
3800.

Background: Premature birth is the leading cause of perinatal morbidity and mortality.
Little is known about how premature birth affects the development of the heart and in
particular the growth of cardiomyocytes. This is an important area of study because
cardiomyocytes cease dividing shortly after birth when they become terminally
differentiated. If preterm birth leads to a reduced complement of cardiomyocytes this may
affect the adaptive capabilities of the postnatal heart especially when challenged with
induction of hypertrophy or following exposure to secondary insults

Hypothesis/Aims: We hypothesised that premature birth leads to accelerated
maturation of cardiomyocytes and thus premature cessation of cardiomyocyte
proliferation, resulting in a reduction in the number of cardiomyocytes in the heart of the
preterm neonate. Therefore, the aim of this study was to estimate the number of
cardiomyocytes in the left ventricle (with septum) and the right ventricle in the moderately
preterm lamb heart at nine weeks of postnatal age.

Methods: Preterm delivery was induced in ewes at 133 days gestation (term =147 days)
using Epostane (3-beta-HSD inhibitor), with the ewes of preterm lambs (n=7 also
receiving a single sub-clinical dose of antenatal betamethasone to prevent respiratory
distress. Term lambs (n=8) were used for comparison. All lambs were euthanised at 9
weeks post term equivalent age (PTEA) (a time point when cardiomyocytes have ceased
proliferation). Cardiomyocyte number was estimated using an optical disector/fractionator
method. Apoptosis detection was performed using the TUNEL reaction (ProMega
DeadEnd Colourimetric Kit).

Results: At 9 weeks PTEA there was no significant difference in necropsy weight or
heart weight in the preterm lambs compared to term lambs. There was also no significant
difference in the total number of cardiomyocytes in the LV+S of the preterm lamb (n=5;
3.74 x10° + 3.12 x10® cardiomyocytes) compared to term lambs (n=7; 3.83 x10° + 4.01
x10® cardiomyocytes) at 9 weeks PTEA. Additionally, there was no significant difference
in the total number of cardiomyocytes in the RV of the preterm lamb at 9 weeks of age
PTEA (n=4; 1.19 x10° + 5.76 x10®%) compared to term lambs at 9 weeks (n=5, 1.17 x10° +
6.97 x 10%). There was a significant correlation between heart weight and the number of
cardiomyocytes in the LV+S in both the term (r>=0.553, p=0.05) and preterm (r’=0.899,
p=0.014) lambs. There were no differences between premature and term lambs in any of
the morphometric parameters measured. There was no evidence of cardiomyocyte
apoptosis in sections from the left ventricles in either the term or preterm animals.

Conclusion: Moderate premature birth does not appear to affect the number of
cardiomyocytes in the preterm neonatal heart when postnatal growth is not
compromised. However, since cardiomyocyte number is directly related to heart size it is
likely that in preterm infants, where postnatal growth is compromised, that the
complement of cardiomyocytes will be reduced.
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SEXUAL DIMORPHISM OF CARDIAC MYOCYTES IN THE FETAL
SHEEP AND THE EFFECTS OF IGF-1 TREATMENT

Min-Young Kim®, Judith Burrell*, Vasumathy Kumarasamy', Amanda Boyce?,
Karen Gibson®, Kathy Gatford?, Julie Owens?, Eugenie Lumbers®.

'Department of Physiology and Pharmacology, School of Medical Sciences,
University of New South Wales, Sydney, Australia; > School of Obstetrics and
Gynaecology, University of Adelaide, Adelaide, Australia.

Background: Insulin-like growth factors (IGFs) regulate proliferation and
differentiation of many cell types throughout development.

Aims: To determine effects of IGF-I on the fetal heart.

Methods: IGF-1 was infused for 4 days (80 € ¢h) into 8 chronically catheterised
fetal sheep (n=8) aged 128 days. Control fetuses (n=11) were non-operated or
vehicle-infused. Bromodeoxyuridine (BrDU, 250 mg in 16 mL i.v.) was infused on
day 4; fetuses were killed at 135 days gestation. Cardiac myocytes were isolated
from the left (LV) and right ventricular (RV) free walls, their individual volumes
were measured and they were classified as uninucleate (UniNM) or binucleate
(BiNM) using confocal microscopy, and according to the stage of the cell cycle by
FACS.

Results: IGF-1 increased fetal kidney and spleen weights (P<0.05), while the
increase in spleen weight occurred only in male fetuses (treatment * sex
interaction, P= 0.03). IGF-1 did not increase total heart weight, but increased right
ventricle weight/body weight (0.18 + 0.01 compared with 0.16 + 0.01 in controls,
P=0.04). The systolic blood pressure of 7 IGF-1 treated fetuses was lower at the
end of treatment compared to 6 control fetuses (P<0.05).

All 4 myocyte subtypes (uni- and binucleated from RV and LV) were larger in
control female compared to male fetuses (P<0.001); while myocyte volumes were
similar in control twins and singleton control fetuses. ANOVA, revealed
interactions between IGF-1 treatment, sex and twinning, so post-hoc t-tests were
carried out to determine if myocyte volumes were affected by IGF-1treatment in
singleton and twin male and female fetuses.

Only in singleton male fetuses were the volumes of all 4 myocyte subtypes
increased (P < 0.007). In female (singleton and twin) fetuses only the volumes of
uninucleated RV free wall myocytes were increased (P<0.01).

IGF-1 did not alter the % of cardiac myocytes that were uninucleated. There was a
lower percentage of uninucleated cells in the LV free wall of females compared to
males (P<0.05).

IGF-1r educed the % of RV cell nucl ei in GO/ G
and increased BrDU incorporation into RV nuclei (P<0.05). IGF-I also reduced the
% of nuclei from the LV in S phase. (P<0.05).

Conclusions: Female fetal sheep have larger myocytes and a higher proportion
of binucleated myocytes than male fetal sheep. This apparent greater maturity of
myocytes in the female heart may be associated with increased contractility. 1GF-
1 has trophic effects on cardiac myocytes in the late gestation male singleton fetus
only. Is this a reflection of their relative immaturity?
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VITAMIN D INSUFFICIENCY AFFECTS CARDIOMYOCYTE NUMBER IN
THE LEFT VENTRICLE OF 4 WEEK OLD SPRAGUE-DAWLEY RATS

Oksan Gezmish®, Marianne Tare 2, Helena C. Parkington?, Kristen J. Bubb?, & M.
Jane Black®

Departments of Anatomy & Developmental Biology®, and Physiology?, Monash
University, Clayton, VIC.

Background: In recent years there has been a resurgence of vitamin D
insufficiency in the community, particularly in women of child-bearing age. Vitamin
D insufficiency during pregnancy may affect the development of the heart, since it
is known to play an important role in cell proliferation and differentiation.
Proliferation of cardiomyocytes occurs mainly prior to birth with postnatal growth of
the heart predominantly due to cardiomyocyte hypertrophy. There is some
evidence to suggest that vitamin D insufficiency leads to cardiomegaly.

Aim: The aim of this study was to determine in rat offspring the effect of exposure
to vitamin D insufficiency from conception until 4 weeks of age on the development
of the left ventricle.

Methods: Four week old Sprague-Dawley female rats were fed either a vitamin D
deplete or vitamin D replete (control) diet for 6 weeks prior to pregnancy, during
pregnancy and throughout lactation. Cardiomyocyte number was determined in
the fixed left ventricle of offspring (n = 8/group) at 4 weeks of age, using an optical
disector/fractionator stereological technique. In other litters, cardiomyocytes were
enzymatically isolated from freshly excised left ventricles to determine the
proportion of mononucleated and binucleated cardiomyocytes

(n = 4 litters/group).

Results: Cardiomyocyte number in the left ventricle of the vitamin D insufficient
offspring was significantly increased (p= 0.01) compared with the control group in
males (5.568 + 0.256 x 10’ cardiomyocytes and 6.308 + 0.496 x 10’
cardiomyocytes, respectively) and females (5.075 + 0.491 x 10’ cardiomyocytes
and 6.465 + 0.646 x 10" cardiomyocytes, respectively). This was accompanied by
a significant delay in the maturation of the cardiomyocytes in the hearts of the
vitamin D insufficient offspring (p=0.04).There was also a significant increase
(p=0.005) in cardiomyocyte cross sectional area in the vitamin D insufficient group
compared with control offspring.

Conclusion: Our findings suggest that exposure to vitamin D insufficiency in utero
and early life leads to delayed maturation and subsequent enhanced growth
(proliferation and hypertrophy) of cardiomyocytes in the left ventricle. This may
lead to altered cardiac function later in life.
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THE INTRAUTERINE GROWTH RESTRICTION-INDUCED DELAY IN
CARDIOMYOCYTE BINUCLEATION IS RELATED TO HYPOXIA NOT
HYPOGLYCEMIA

JL Morrison®, KJ Botting™?, L Rattanatray?, SJWilliams? and IC McMillen®

'Early Origins of Adult Health Research Group, Sansom Institute, University of
South Australia and “Discipline of Physiology, University of Adelaide, Adelaide,
South Australia, Australia

Background: Recent studies show that intrauterine growth restriction (IUGR)
causes a delay in terminal differentiation of cardiomyocytes in the sheep fetus.
The methods of inducing intrauterine growth restriction cause chronic hypoxia and
hypoglycaemia but the underlying cause of the altered cardiomyocyte
development remains unclear.

Aim: To investigate the role of hypoxia versus hypoglycaemia in cardiomyocyte
development in the IUGR fetus.

Methods: Placental and hence fetal growth restriction was induced in fetal sheep
by removing the majority of caruncles in the ewe before mating (placental
restriction, PR). Vascular surgery was performed on 17 Control and 11 PR
fetuses at 110-125d gestation (term=150+3d). PR fetuses with a mean gestational
PO2<17mmHg were defined as hypoxic. At post mortem (<135 or >135d), fetal
hearts were collected, and cardiomyocytes isolated and fixed. Cardiomyocytes
were stained with methylene blue to visualise the nuclei and the proportion of
mononucleated cells was counted.

Results: PR resulted in chronic fetal hypoxia, IUGR, elevated plasma cortisol
concentrations and reduced glucose concentrations. Although there was no
difference in relative heart weights between Control and PR fetuses, there was an
increase in the proportion of mononucleated cardiomyocytes in PR fetuses. There
was a significant relationship between mean gestational PO, and the percentage
of mononucleated cardiomyocytes in both the right and left ventricle. There was
no relationship between plasma glucose and the percentage of mononucleated
cardiomyocytes.  Binucleated cardiomyocytes were relatively larger in PR
compared to Control fetuses and this was inversely related to plasma glucose
concentration.

Conclusions: The increase in the relative proportion of mononucleated
cardiomyocytes in the growth restricted fetus is likely due to chronic hypoxia
rather than hypoglycaemia.






