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                 Lactating Cows   Heifers     Related to Milk Prod 

            Differences between 

Duration of Estrus        8.7h        13.8h   Yes 

Preg Rate/AI                35%       70%   Yes 

Pregnancy Loss             20%         5%   ?? 

Double Ovulation       20%         1%   Yes 

Twinning Rate         8%        1%   Yes 

Size of ovulatory fol     18.5mm        14.9mm  Yes 

Peak Estradiol (pg/ml)   7.9         11.3   Yes 

Volume of CL       11,120mm3     7,303mm3   Yes 

Peak Progest (ng/ml)   5.6  7.3   Yes 



Progesterone 
Action: 

Maintain Pregnancy 

Block Estrus/GnRH 

Relax Smooth Muscle 

Donôt Worry 

 Be Happy 

Estradiol-17b 

Iôm So  

Excited!!!  

Action: 

Induce GnRH surge 

Induce Estrus 

Contract Smooth 

Muscle 



Serum progesterone 
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Luteal tissue volume 

Day of the estrous cycle 
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Days from AI 



P4 HDL 

High Rate of CL Blood Flow 

Corpus Luteum 

P4 Production 

CL Volume 
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P4 

(+) 

Stimulators (LH) & Inhibitors (PGF)  

of P4 Production by CL 

(+) 

(-) 

Cholesterol 

STAR 

Very high constitutive 

P4 production related 

to number of large 

luteal cells.  

 

Volume of CL is 

related to volume of 

ovulatory follicle(s). 



Liver  

Liver Blood Flow Regulated  

by Digestive Tract Blood Flow 
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P4 Inactive 
P4 Metabolites 

P4 Metabolism 

Liver Blood Flow 

(+) 

Stimulators (??) & Inhibitors (Insulin)  

of P4 Metabolism by Liver 

(-) 

CYP3A4 

5a- 
Reductase 

Liver metabolizes 

all P4 or E2 that 

enters. 

So . . . Rate of P4 

metabolism 

determined by rate 

of liver blood flow 

Which is related to 

rate of  blood flow 

to the digestive tract 

& feed consumption 



P4 HDL 

High Rate of CL Blood Flow 

Corpus Luteum 

P4 Production 

CL Volume 

Liver  

Liver Blood Flow Regulated  

by Digestive Tract Blood Flow 
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P4 Metabolism 

Liver Blood Flow 

Stimulators (LH) & Inhibitors (PGF)  

of P4 Production by CL 

(+) 

(-) (+) 

Stimulators (??) & Inhibitors (Insulin)  

of P4 Metabolism by Liver 

(-) 

Cholesterol 

STAR 

CYP3A4 

5a- 
Reductase 



Post-AI 

Role of Progesterone in Fertility. 

High P4 

Before AI 

Low P4 

Near AI 

High P4 

After AI  

E2 

AI 



Double Ovsynch Schedule 

Sun Mon Tue Wed Thu Fri Sat 

GnRH 

PGF 

GnRH 

GnRH 

PGF 
PM 

GnRH 

TAI-

AM 

93-95% With CL 

85-93% With Two CL 



Double Ovsynch Schedule 

Sun Mon Tue Wed Thu Fri  Sat 

GnRH 

PGF 

GnRH 

GnRH 

PGF PM 
GnRH 

TAI-
AM 

0.3 ng/ml 

~2 ng/ml 

~4 ng/ml 



Post-AI 

Hypothesis #1- Progesterone and Double Ovulation. 

E2 

Lower Double Ovulation 



Low-P4 High-P4 P - value 

Double Ovul. 
23.4% 

(54/231) 

12.3% 

(32/261) 0.001 

First Lactation 
20.0% 

(21/105) 

9.6% 

(11/115) 0.022 

Later Lacts 
26.2% 

(33/126) 

14.4% 

(21/146) 0.011 

Effect of Circulating P4 during follicle growth 

on Double Ovulation after Timed AI 



Double Ovsynch Schedule 

Sun Mon Tue Wed Thu Fri  Sat 

GnRH 

PGF 

GnRH 

GnRH 

PGF PM 
GnRH 

TAI-
AM 

Higher Progesterone 



Improving Short Double Ovsynch  

Sun Mon Tue Wed Thu Fri  Sat 

GnRH 

PGF 

GnRH 

PGF PM 
GnRH 

TAI-
AM 

+CIDR 



Pre-AI at PGF AI Post-AI at Day 8
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Low-P4 Low-P4 

+ CIDR 

High-P4 High-P4 + 

CIDR 

Ovulation rate (%) 84.8%A 

(167/197) 

84.7%A 

(166/196) 

87.7% 
(185/211) 

90.7%B 

(196/216) 

Mean ovulatory 

follicle size (mm) 
17.3mma 16.9mmb 15.3mmc 15.1mmc 

Double Ovulation 

rate (%) 
25.3%a 

(41/162) 
11.8%b 
(19/161) 

10.7%b 

(19/177) 

9.1%b 

(17/187) 

Effect of CIDR on double ovulation rate. 



Post-AI 

Hypothesis #1- Progesterone and Double Ovulation. 

E2 

Lower Double Ovulation 



Post-AI 

Hypothesis #2- Pre-AI Progesterone and Fertility. 

E2 

Increase Fertility 



Low-P4 High-P4 P - value 

P/AI@29 days 
37.1% 

(101/272) 

51.0% 

(149/292) 0.001 

P/AI@57 days 
31.2% 

(84/269) 

47.2% 

(137/290) 0.001 

Pregnancy loss 
14.3% 

(14/98) 

6.8% 

(10/147) 0.05 

Effect of Circulating P4 during follicle growth 

on Fertility after Timed AI  



Double Ovsynch Schedule 

Sun Mon Tue Wed Thu Fri  Sat 

GnRH 

PGF 

GnRH 

GnRH 

PGF PM 
GnRH 

TAI-
AM 

Higher Progesterone 



Post-AI 

E2 

Lower Double Ovulation 

Increase Pregnancies per AI 

Decrease Pregnancy Losses 



Low Progesterone Double Ovsynch 

Sun Mon Tue Wed Thu Fri  Sat 

GnRH 

PGF 

GnRH 

GnRH + PGF 

PGF PM 
GnRH TAI-AM 

Flush 
Embryos 


