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Developmental origin of health and disease (DOHaD)

« Researchdemonstratingthe linkbetween maternal, perinatal, and early
childhood factors and risk on non-communicable diseases

« Are ARTs a critical window of ‘exposure’?
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Developmental origin of health and disease (DOHaD)

SEVERE MILD
« Infertility =~ |- Relativelynormalpostnataldevelopment
 Pregnancyloss « Riskfor chronicdiseaseslater in life .
« Congenital » Directly affect fetus or indirectly affect fetus via
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-
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Benefit of Animal Models

Ethics of experimentation in humans
Controlled environment
Controlled genetics

Removes underlying infertility confoupgiers

between experimental groups ando trols




Most prevalent animal models of ART

Mouse
e Cow
Sheep
Horse
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Most prevalent animal models of ART

* Mouse

« Cow

e Sheep .

* Horse ~
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* Due to complex nature of stugyng Ja i

long-term effects, In vitro a
computer models are irqgfequate
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ritical reading of animal stu e
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Cardiac outcomes
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Cardiac outcomes

100

Schenewerk et al. 2013 5w
(both sexes) Ew
* Injuvenile mice produced after %M
suboptimal media culture Qom
(fertilization in vivo) with normal (Q(b "
or high fat diet: O' g
. : A&O 60
* No differences in blood -
pressure 0

. Increased oxidative stresn

mesenteric resistance arteries
after culture regardless of diet

* |ncreased oxidative stress is
linked to vascular remodeling
which could lead to vascular
dysfunction
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Cardiac outcomes
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Cardiac outcomes

Donjacour et al. 2014
(both sexes)

Reduced blood pressure andAK
enlarged left hearts in malesywit!
suboptimal culture as \’/\6
preimplantation embryos

TABLE 3. Cardiovascular phenotype.

Parameter FB? IVFig”
Heart weight (mg) 144 + 40 161 = 31
Systolic blogd pressure (mm Hg) 146 = 12 135 * 9*
Diastoliﬁbd pressure (mm Hg) 117213 107 = 15
Mean pressure (mm Hg) 127 = 15 117 £ 13
Systehicvolume (SV, ul) 47 £ 8 55+ 10
iastolic volume (EDV, pl) 57 =10 70 = T4**
systolic volume (ESV, pl) 10 = 1 14 * 4**
ection fraction (EF, %) 85 =1 84 =3
Cardiac output (CO, ml/min) 336 35 +6
Fraction shortening (FS) 48 £ 2 47 +3
Ventricular mass (g) 142 = 24 181 £ 39**
Left-ventricular intraseptal wall
dimension at diastole (mm) JiT DS 4.0 + 0.4%*
Left-ventricular posterior wall dimension
at diastole (mm) 0.7 = 0.1 0.8 = 0.1**

 n = number ranged from 11-13, from three litters.
b n = number ranged from 9-10, from four litters.

* Significantly lower than FB.
** Significantly greater than FB.

OHSU



Cardiac outcomes

Rexhaj et al. 2015

A o

(males only) g
» Impaired endothelial- §
dependent artery vasodilation  ~ ]

* Increased cartotid artery QQO
stiffness N\

* Increased blood pressure ’\%(b 2™
» Administration of butyrate "o

—— ART
-=— Control

F <0.0001

)

108 107 10°  10%

Acetylcholine (M)

—— Control

P=0.017

(deacetylase inhibitor)
Improved vascular function,
suggesting dysfunction is
linked to epigenetic changes.
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Metabolic outcomes

« Conflicting findings and sex-dependent differences
b

Scott et al. 2010 —
(both sexes) 3007

e Impaired glucose tolerance in Qo Sl

. 40004

females conceived by ICSI or (Q’O -
IVF, no changes in males O

AUC

STOCK IVF ICSI SCNT

Calleet al. 2012 Ry
\ 35000
(males only) A%

e Impaired glucose
homeostasis In males after
embryo culture

e Transmitted to offspring i i

Insulin (ng/ml)
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Metabolic outcomes

Male
60000- *

AUC

Donjacour et al. 2014

200004

(both sexes) (b(\

e Impaired glucose O{Q * 5 . g
homeostasis in males after Q&O S
suboptimal embryo culture, o v v
no changes in females. & o Female

Both sexes normal under
optimal conditions.
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Metabolic outcomes

600+ s0000 9
Feuer et al. 2014 : . oo *
(both sexes)
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* Impaired glucose tolerance ir ° T —
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significant P el
* Reduced BMI in males and Qgg‘.w 5 B S e
females : \@’0 e il
IVF under optimal conditions:  * |~ -
* Increased fat deposition and ST e B

fasting glucose levels In
females, but glucose tolerance
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 No differences in males
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Metabolic outcomes

Chen et al. 2014a and 2014b ;o ~ -
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Metabolic outcomes

Narapareddy et al. 2021 Female Cholesterol W g
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Other outcomes

Lifespan

Sommovilla et al. 2005 (both sexes)

* No differences

Rexhaj et al. 2013 (males only)

 |IVF mice had 25% reduced Iifespa&@?h high fat diet
O

Neurological outcomes ©
Ecker et al. 2004 (males only‘)’)@nd Fernandez-Gonzalez et al.

*

2004 U

» Decreased anxiety and impaired spatial memory in mice after

suboptimal embryo culture
Other outcomes

Fernandez-Gonzalez. 2004 (males only)
* Increased organ size %)

* Risk of developing pneumonia, steatosis, and kidney
Inflammation
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The Future

Add-on procedures
« Cryopreservation

e Trophectoderm biopsy
,b&\
Technigues OC)(Q
e ‘omics’ a}s&ollyses to determine mechanisms
. '{Ea(ﬁscriptome
-Yroteome
 Epigenome
 Metabolome
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