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Treatment effect: P = 0.03
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HEAT STRESS DECREASES ALVEOLI NUMBER
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COOLING INCREASES CALF BIRTH WEIGHT
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IN UTERO HS DECREASES CALF SURVIVAL

Table 1. Effect of maternal heat stress (HT) or cooling (CL) during late gestation on calf survival

CL HT P
Parameter Al IVF Total %" Al IVF Total % Trt’
Bull calves, n 30 1 31 -—- 28 2 30 --- ---
Heifer calves, n 29 12 41 -—- 29 15 44 - -
DOA* 0 0 0 00 2 1 341 025
Males mortality by 4 mo of age 1 0 1 32 3 0 3 10.0 0.35
Heifers leaving herd before puberty 1 4 5 122 3 7 10 22.7 0.26
Due to sickness, malformation or growth 1 0 1 24 3 5 8 18.2 0.03
retardation
Heifers leaving herd after puberty, before first 1 0 1 24 3 0 3 6.8 0.62
lactation
Heifers completing first lactation 27 8 35 854 22 7 29 659 0.05

"IVF = in vitro fertilization.

* Percentage of animals (Al + IVF) affected out of total animals (males or females) in the respective treatment.

> Treatment.
*Dead on arrival. Includes male and female calves.

Monteiro et al., J. Dairy Sci. 99:8443-8450.
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		CL

		

		HT

		

		P



		Parameter

		AI

		IVF1

		Total

		%2

		

		AI

		IVF

		Total

		%

		

		Trt3



		Bull calves, n

		30

		1

		31

		---

		

		28

		2

		30

		---

		

		---



		Heifer calves, n

		29

		12

		41

		---

		

		29

		15

		44

		---

		

		---



		DOA4

		0

		0

		0

		0.0

		

		2

		1

		3

		4.1

		

		0.25



		Males mortality by 4 mo of age

		1

		0

		1

		3.2

		

		3

		0

		3

		10.0

		

		0.35



		Heifers leaving herd before puberty

		1

		4

		5

		12.2

		

		3

		7

		10

		22.7

		

		0.26



		     Due to sickness, malformation or growth

     retardation

		1

		0

		1

		2.4

		

		3

		5

		8

		18.2

		

		0.03



		Heifers leaving herd after puberty, before first lactation





 lactation 

		1

		0

		1

		2.4

		

		3

		0

		3

		6.8

		

		0.62



		Heifers completing first lactation



		27

		8

		35

		85.4

		

		22

		7

		29

		65.9

		

		0.05





1 IVF = in vitro fertilization.

2 Percentage of animals (AI + IVF) affected out of total animals (males or females) in the respective treatment.

3 Treatment.

4 Dead on arrival. Includes male and female calves. 


IN UTERO HEAT STRESS REDUCES

20

Milk Production (kg)

—
o

(4

y ]

N
wn

3 5§ 7 9

MILK PRODUCTION

—a—Cooling
-O= Heat Stress

P=.03

11 13 15 17 19 21 23 25 27 29 31 33 35
Weeks After Calving

Monteiro et al. ,

J. Dairy Sci. 99:8443-8450.



[image: ]

image1.png

U s

»
b

¥

@

—=—Cooling
-o- Heat Stress

Milk Production (kg)
s
H

3

B

°

1.3 5 7 9 1113 1517 19 21 23 25 27 29 31 33 35
Weeks After Calving







IN UTERO HEAT STRESS DOES NOT AFFECT
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REDUCES SURVIVAL IN HERD
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Transcription Factors -

Immunologic receptors-

Calcium signaling pathway-

Positive regulation of MAPK cascade-
Cell cycle proteins-

Fat cell differentiation-
Regulation of nucleotide metabolic processes-

Skibiel et al., Sci. Reports 8(1):14609.
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* In utero HT - hypomethylation of C’s upstream of gene

* |Innate immune function and inflammation
* Production of pro-inflammatory cytokines
* Leukocyte recruitment

* Oxidative stress
* ROS production
* Depress glutathionine and ascorbic acid levels

Chavakis et al., 2004; Bierhaus et al., 2005; Lin et al., 2009
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PRKG1 GENE

* In-utero HT - hypomethylation of C’s within gene X

- &
e Cell signal transduction ___Proliferation Apoptosis
* Major intracellular receptor for cGMP ‘ ' (e e
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* Decrease intracellular Ca =
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" AMH CONCENTRATIONS WERE HIGHER IN
IUCL CALVES FROM D1 TO D56
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Davidson et al., JDS 2023; Abstract




"IN UTERO HEAT STRESS ALTE
SKIN MORPHOLOGY
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IN UTERO HS ALTERS

ADRENAL DEVELOPMENT
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