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Studies on reproductive status of mare on concentration of antimullerian hormone and its association with progesterone


Abstract:
Aims: Evaluating antimullerian hormone level in mares with different reproductive status and its association with progesterone 
Place and Duration of Study: College of Veterinary Science and Animal Husbandry, Sardarkrushinagar and Dr. V. M. Jhala Veterinary Clinical Complex, Deesa, between 
Methodology: Total 40 mares were selected having different reproductive status including season, age and follicle size. Total of 40 serum samples were utilized for progesterone assay and antimullerian hormone using ELISA kit (Genetix Biotech Asia Pvt. LTD.). Total of 40 serum samples were utilized for AMH using Enzyme linked Immunosorbent assay kit (Cloud-Clone Corp., USA). 
Results: The level of AMH & P4 (ng/ml) in pregnancy, estrus, diestrus and transition differed highly significantly (P < 0.01) between groups. The level of AMH & P4 (ng/ml) in pregnancy vs cyclic mare was differed highly significantly (P<0.01). No any age effect was found within these hormonal levels. AMH level was found significantly (P<0.01) higher with the increasing size of follicles. No any seasonal effect was found on both the hormonal levels. 
Conclusion: To the best of our knowledge, this was the pioneer study, evaluated both the hormones are different reproductive status along with their correlation. As there are very meagre studies carried out, further investigations are required to evaluate both these hormones along with their fertility status.        
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1. Introduction 
In the mid-1900s, French physiologist Alfred Jost became interested in the process of sexual differentiation, which led to the discovery of anti-Mullerian hormone (AMH). He first demonstrated that the Wolffian or mesonephric ducts regressed and the Mullerian or paramesonephric ducts developed when fetal gonads were removed in utero. Because the administration of androgens to female fetuses caused the Wolffian ducts to differentiate but the Mullerian ducts failed to regress, the hypothesis that testosterone plays a crucial role in sexual differentiation was disproved. However, regression of Mullerian ducts was shown when tiny fragments of testicular tissue were grafted near the ovary, suggesting that the embryonic testis must play a significant role in sexual differentiation. Thus, Alfred Jost came to the conclusion that the fetal testis secretes a chemical that causes the Mullerian ducts to recede in addition to producing androgens. He described this material as "hormone inhibitrice," which subsequently came to be known as the Mullerian-inhibiting substance, Mullerian-inhibiting factor, or AMH, even though its exact nature was still unknown. 
Anti-Müllerian hormone (AMH), which predicts the size of follicle populations in the ovaries of women and other mammals, including ruminants (Monniaux et al., 2014, Mossa et al., 2017) and horses (Claes et al., 2015), has received significant attention in female reproduction as an indicator of reproductive aging and fertility. According to our present understanding of female reproductive longevity, the pool of primordial and developing follicles, often known as the "ovarian reserve," comprises a finite number of oocytes in the ovaries (Monget et al., 2012). Age-related oocyte depletion or senescence signals the end of fertility, and ovarian reserve decreases when follicles are lost (Wallace and Kelsey, 2010). The distribution of the follicle population (measured by diameter) and the current numbers within each stage will have an impact on AMH secretion. As with other elements of the regulation of follicular growth, it is difficult to determine the extent to which identifiable follicle populations contribute to circulating AMH, and species are expected to differ in this regard (Monniaux et al., 2014). Therefore, it is important to precisely characterize the extent to which AMH reflects fertility and ovarian reserve for each species. AMH concentrations were found to decrease with age in mares and to positively correlate with antral follicle count (AFC), particularly in older mares beyond the age of 19 (Claes et al., 2015).
In women, AMH or AFC has been associated with fertility in both assisted  reproduction settings as well as natural fertility in the general population (Iliodromiti et al., 2014; Loy et al., 2017). Concentrations of AMH have been related to assisted reproduction parameters such as oocyte quality, response to ovarian stimulation protocols, embryo production and implantation in humans (La Marca et al., 2010). A meta-analysis of 47 studies in women which examined AMH as a predictor of live birth after assisted reproduction found that peripheral AMH was associated with live birth success and that this association was independent of age (Iliodromiti et al., 2014).
Compared to women and cattle, there is comparatively less data on the AMH in mares (Claes and Ball, 2016). Furthermore, because of the size, shape, and pattern of follicular arrangement in the ovary, evaluating follicular populations in conjunction with AMH concentration is particularly challenging in mares. Unfortunately, adequate histological examination of tiny follicular populations is relatively difficult because of the size and unusual asymmetry of these animals' ovaries. It's crucial to note, though, that these tiny follicles probably contribute the most to AMH secretion (Uliani et al., 2019). Previous findings indicate a relationship between the population of follicles with a diameter of 6 to 20 mm and the circulating AMH levels (Papas et al., 2021).
As mares get older, the reproductive system gradually deteriorates, increasing the likelihood that endometrial cysts will develop in the uterus and the fallopian tubes' tissue is growing (Benammar et al., 2021). Recent studies have revealed that older mares (16–27 years old) had much decreased AMH concentrations, which can be correlated with ovarian reserve exhaustion. Additionally, it is noteworthy that older mares have a stronger association between their ovarian capacity and their level of circulating AMH (Papas et al., 2021).
Progesterone (P4) is the hormone required to establish pregnancy in mammals, but it is special among steroids for a variety of other reasons. The advent of methods to analyses progesterone chemically rather than biologically led to studies investigating concentrations in tissues including blood (Short, 1959). With the advancement of time, there is increasing demand to evaluate mare serum/plasma P4 as it is very essentials to know the cyclicity of mare, measurement of P4 early in pregnancy (day 12-16) to determine if the mare has low P4 and needs supplementation. 
Till date, no any reference was found regarding estimation of AMH & P4 concentration with various reproduction parameters including estrus, diestrus, pregnancy, cyclic along with different seasons i.e. Transition, Breeding season and Anestrus. Hanse, this study was designated for profound understanding of hormonal events takes place during different phases of reproduction with the following objectives.  
Objectives:
1. To estimate the level of AMH and P4 in the mare during different phases of reproduction and influence of season on their hormonal concentration.
2. To correlate the level of AMH and P4 with different factors.
2. MATERIALS AND METHODS
2.1 Selection of animals: Total of 40 mares were selected having different status of reproductive cycle. 
2.2 Blood Sample Collection: The mares were restrained securely. Raised the jugular vein by moderate pressure at the base of the jugular groove Blood collection site was cranial (top) 2/3rds of the neck on either the right or left side of the mare. The site selected was cleaned with a swab soaked in 70% alcohol solution. The needle was uncapped and passed through the skin and into the vein by a firm thrust directed at an angle of approximately 20 degrees to the plane of the skin surface craniodorsally. With the use of vacutainer tube, the serum vials were pushed onto the distal part of the double-sided needle and allowed to fill upto 9 ml. The needle was withdrawn and pressure was applied to the site of penetration to help prevent the formation of a hematoma. 
2.3 Serum collection from blood: Blood collected vials were centrifuged at 3000 RPM for 10 min to get the serum. The supernatants were then transferred to 1.5 ml Eppendorf tubes with the use of sterile tips. The serum samples were stored at -20 0C until use. 
2.4 Estimation of serum progesterone level:
[bookmark: _Hlk219061951]Total of 40 serum samples were utilized for progesterone assay using ELISA kit (Genetix Biotech Asia Pvt. LTD.). 
2.5 Estimation of serum AMH level:  
Total of 40 serum samples were utilized for AMH using Enzyme linked Immunosorbent assay kit (Cloud-Clone Corp., USA). 
2.6 Statistical analysis
	Descriptive statistics (Mean ± S.E.) and other parameters were estimated. All the variables were analyzed using one-way Analysis of Variance (ANOVA) and subgroups comparison also were made using Duncan’s Multiple Range Test (DMRT). Correlation coefficient between variables were estimated using Pearson’s square correlation coefficient method. These analyses performed by using SPSS version 21.0.
3. RESULTS & DISCUSSION:
[bookmark: _Hlk141216069]3.1 Level of AMH & P4 at different phases of reproduction:
[bookmark: _Hlk141335447]Detailed findings of level of AMH & P4 at different stages are presented in Table 1 and graphically depicted in Fig. 1. The level of AMH (ng/ml) in pregnancy, estrus, diestrus and transition was 0.77 ± 0.04, 1.31 ± 0.04, 0.67 ± 0.04 and 0.94 ± 0.06, respectively. The statistical analysis revealed significant (P < 0.01) difference between groups. Similar to present study, Dal and Kasikci (2020) found significantly (P < 0.05) higher AMH concentrations (ng/ml) in estrus (1.26 ± 0.20) than those in diestrus (0.77 ± 0.12). The level of P4 in pregnancy, estrus, diestrus and transition was 7.58 ± 0.98, 0.81 ± 0.03, 8.39 ± 0.91 and 0.86 ± 0.03, respectively. The statistical analysis revealed significant (P < 0.01) difference between groups. 
Compare to present study, higher (11.52 ± 4.29) level of P4 in diestrus was found by López et al. (2008), while lower (6.6 ± 3.6 ng/ml) level of P4 is diestrus was found by Paredese et al. (2013). Furthermore, El-Shahat (2012) reported significant (P<0.01) lower serum progesterone level at estrus phase as 0.80±0.09 ng/ml and 3.23 ± 0.05 ng/ml in diestrus phase, which is in accordance to the present study. Moreover, Dal and Kasikci (2020) also reported significant (P<0.01) higher level of P4 in diestrus (29.49 ± 2.65) as compare to estrus (0.84 ± 0.02), supporting the present findings. Hollinshead et al. (2022) reported mean progesterone level at day 5 post ovulation (D5) was 6.0 ng/ml (1.4-28.5 ng/ml).
[bookmark: _Hlk141174864]Table 1: Level of AMH & P4 (ng/ml) at different phases of reproduction (n=40, Mean ± S.E.) 
	Hormone
	Pregnancy
	Estrus
	Diestrus
	Transition

	AMH**
	0.77 ± 0.04ab
	1.31 ± 0.04c
	0.67 ± 0.04a
	0.94 ± 0.06b

	P4**
	7.58 ± 0.98a
	[bookmark: _Hlk141127719]0.81 ± 0.03c
	8.39 ± 0.91a
	0.86 ± 0.03b


Means bearing different superscripts in a row differ significantly (**P < 0.01)


Fig. 1: AMH & P4 concentration at different phases of reproduction
[bookmark: _Hlk141216123]4.2 Level of AMH & P4 in Pregnant vs cyclic mare:
[bookmark: _Hlk141216155][bookmark: _Hlk141335657]Detailed findings of level of AMH & P4 in pregnant vs cyclic mare are presented in Table 2 and graphically depicted in Fig. 2. The level of AMH (ng/ml) in pregnancy vs cyclic mare was 0.77 ± 0.04 vs 1.07 ± 0.06, respectively. The statistical analysis revealed significant (P < 0.01) difference between groups. In contrast to present study, significant higher level of P4 was found in pregnant mar	e (0.65±0.03) as compare to open mare (0.55±0.04). However, Almeida et al., (2011) reported higher AMH (0.96 ± 0.08 ng/ml, range; 0.22–2.94 ng/ml) in normal cyclic mare as compare to pregnant mare (0.72 ± 0.05 ng/ml, range; 0.26 –2.61 ng/ ml), which is in accordance with the present findings. The level of P4 (ng/ml) in pregnancy vs cyclic mare was vs 7.58 ± 0.98 vs 2.65 ± 0.64, respectively. The statistical analysis revealed significant (P < 0.01) difference between groups. Similarly, Hollinshead et al. (2022) also found significantly higher concentration of progesterone in pregnancy (6.4 ± 3.0 ng/ml) as compare to non-pregnant mares (5.5 ± 3.3 ng/ml).
Table 2: Level of AMH & P4 (ng/ml) in Pregnant vs Cyclic mare (n=40, Mean ± S.E.)
	Hormone
	Pregnant
	Cyclic

	[bookmark: _Hlk141127836]AMH**
	0.77 ± 0.04a
	[bookmark: _Hlk141127794]1.07 ± 0.06b 

	P4**
	7.58 ± 0.98a
	2.65 ± 0.64b


                                    Means bearing different superscripts in a row differ significantly (**P < 0.01)


Fig. 2: AMH & P4 concentration in Pregnancy vs Cyclic mares
[bookmark: _Hlk141216169]4.3 Effect of AMH & P4 on age 
[bookmark: _Hlk141216468]Detailed findings of effect of AMH & P4 on age are presented in Table 3 and graphically depicted in Fig. 3. The level of AMH (ng/ml) in ≤ 5 years, 5 -15 years and > 15 years was 0.99 ± 0.07, 1.02 ± 0.08 and 0.79 ± 0.08, respectively. The statistical analysis revealed no any significant difference between groups. Similar to present study, Claes et. al. (2015) also found no any significant difference in AMH concentration in different age groups. In contrast to present study, Uliani et al. (2019) found significantly higher concentration of AMH in mares aged 5 –15 years as compared to < 5 years. In addition to that, the decreasing trend in AMH concentration was found which is also supported by the findings of Uliani et al. (2019), as they got significant reduction in AMH concentration in mares having >25 years of age as compare to 5-15 years aged mares.     
In the present study, a decrease was observed in the AMH concentrations of mares with advanced age (>15 years), which is associated with the increased number of matings per conception and anovulation rate and decreased conception rate, all of which may be attributed to possibly decreased numbers of preantral granulosa cells occurring with ageing. Recently, Angyal et al. (2025) evaluated AMH level in different age group (Group 1: 6-15 years, Group 2 :16-24 years) and found significant higher (P<0.0.01) AMH level in Group 1 (3.93 ± 2.01 ng/ml) as compared to group 2 (2.26 ± 1.41 ng/ml). AMH levels ranged from 0.07 to 3.56 ng/mL, with a median value of 0.59 ng/mL, according to Traversari et al., (2019), who examined mares in a similar age range of 12.9 ± 4.5 years (range: 3–23 years). In another investigation, Hanlon et al., (2018) discovered a mean AMH content of 2.4 ± 1.7 ng/ml, with a range of 0.07–15.3 ng/ml. 
[bookmark: _Hlk141129182]The level of P4 (ng/ml) in ≤ 5 years, 5 -15 years and > 15 years was 3.43 ± 0.76, 4.73 ± 1.31 and 5.27 ± 2.54, respectively. The statistical analysis revealed no any difference between age groups.  
[bookmark: _Hlk219045700][bookmark: _Hlk141175209]Table 3: Age effect of AMH & P4 (ng/ml) concentration (n=40, Mean ± S.E.) 
	Hormone
	≤ 5 years
	5-15 years
	>15 years

	AMH
	0.99 ± 0.07
	[bookmark: _Hlk141128044]1.02 ± 0.08
	0.79 ± 0.08

	P4
	[bookmark: _Hlk141128118]3.43 ± 0.76
	4.73 ± 1.31
	5.27 ± 2.54


   

Fig. 3 AMH & P4 concentration at various age groups 
4.4 Effect of AMH & P4 on follicle size
[bookmark: _Hlk141216501][bookmark: _Hlk141129694]Detailed findings of effect of AMH & P4 on follicle size are presented in Table 4 and graphically depicted in Fig. 4. The relationship between AMH levels and follicle populations is species-specific. AMH levels show a strong correlation with the number of 2–6 mm diameter follicles in women, 3–7mm in cattle, and 1–5 mm in goats (Papas et al., 2021). The level of AMH (ng/ml) in <20 mm, 20-35 mm and >35 mm follicles was 0.88 ± 0.06, 1.23 ± 0.07 and 1.35 ± 0.04, respectively. As the size of follicles is increasing, simultaneously the level of AMH increases. The statistical analysis revealed significant (P<0.01) difference between groups being highest level of AMH in >35 mm size.
The level of P4 (ng/ml) in <20 mm, 20-35 mm and >35 mm follicles was 0.84 ± 0.04, 0.81 ± 0.04 and 1.35 ± 0.04, 0.83 ± 0.11, respectively. The statistical analysis revealed no any difference between groups.
AMH concentration and follicle population have a species-specific connection. The number of 2–6 mm diameter follicles in women (Jayaprakasan et al., 2010), 3–7 mm in cattle (Rico et al., 2009), and 1–5 mm in goats (Monniaux et al., 2011) is closely associated with circulating AMH levels. Follicles with a diameter of 6 to 20 mm seem to be the most indicative of serum AMH levels in mares (Claes et al., 2015).
[bookmark: _Hlk141175529]Table 4: Level of AMH & P4 (ng/ml) at different follicular size (n=40, Mean ± S.E.)
	Hormone
	< 20 mm
	20-35 mm
	>35 mm

	AMH **
	0.88 ± 0.06a
	1.23 ± 0.07b
	1.35 ± 0.04c

	P4 
	0.84 ± 0.04
	[bookmark: _Hlk141128328]0.81 ± 0.04
	0.83 ± 0.11


                  Means bearing different superscripts in a row differ significantly (**P < 0.01)

Fig. 4.: AMH & P4 concentration in different follicular size


4.5 Effect of different seasons on AMH & P4 concentration
[bookmark: _Hlk141216514]Detailed findings of effect of AMH & P4 on follicle size are presented in Table 5 and graphically depicted in Fig. 5. The level of AMH (ng/ml) in transition period, breeding period and anestrus was 0.98 ± 0.06, 0.96 ± 0.14 and 1.05 ± 0.14, respectively. The statistical analysis revealed no any difference between groups. The level of P4 (ng/ml) in transition period, breeding period and anestrus was 3.39 ± 0.71, 5.87 ± 1.65 and 3.52 ± 4.76, respectively. The statistical analysis revealed no any difference between groups.
The mare is a seasonally polyoestrous breeder, meaning that as daylight diminishes in the fall, cyclicity ceases. As a result, most mares go through an anoestrus phase in the winter (Aurich, 2011). Because there are no active luteal tissues in the ovaries, the winter anoestrus is an anovulatory period marked by basal peripheral progesterone levels and no significant follicular activity. Despite seasonal changes in circulating LH (Aurich, 2011) no apparent differences in progesterone concentrations were observed between the mid-and late-breeding
seasons (Newcombe et al., 2023).  
Table 5. Level of AMH & P4 (ng/ml) concentration in different seasons (n=40, Mean ±  
                S.E.)
	Hormone
	Transition
	Breeding season
	Anestrus

	AMH 
	0.98 ± 0.06 
	0.96 ± 0.14
	 1.05 ± 0.14

	P4
	3.39 ± 0.71 
	[bookmark: _Hlk141131125]5.87 ± 1.65
	 3.52 ± 1.76


 

Fig. 5: Level of AMH & P4 concentration in different seasons
4.6 Correlation study between AMH & P4 levels with various factors
[bookmark: _Hlk141347760]4.6.1 Correlation study between AMH & P4 at different phases of reproduction
The correlation study between AMH & P4 at different phases of reproduction is tabulated in Table 6. The correlation study revealed that level of progesterone and AMH is non – significant and negatively correlated in pregnancy, both the hormonal levels were non – significantly positively correlated in the estrus and diestrus phase of reproduction. The level of both the hormones were highly significant (P<0.01) and positively correlated in the transition phase of reproduction.   
Table 6: Correlation study between AMH & P4 at different phases of reproduction 
	 
	
	AMH

	
	
	Pregnant
	Estrus
	Diestrus
	Transition

	P4
	Pregnant
	-.451
	.404
	.781*
	-.313

	
	Estrus
	.508
	.190
	-.100
	.440

	
	Diestrus
	-.296
	.190
	.590
	-.332

	
	Transition
	 .448
	-.761*
	-.234
	.822*


[bookmark: _Hlk141272214]             ** Correlation is significant at the 0.01 level (P < 0.01). 
                 * Correlation is significant at the 0.05 level (P < 0.05).
3.6.2 Correlation study between AMH & P4 in pregnant vs cyclic group
The correlation study between AMH & P4 at different phases of reproduction is tabulated in Table 7. The correlation study revealed significant (P < 0.01) and positive correlation of both the hormonal level in cyclic animals. The level of P4 is non significantly negatively correlated with the level of AMH in pregnancy.
Table 7: Correlation study between AMH & P4 in Pregnant vs cyclic group 
	
	
	AMH

	
	
	Pregnant 
	Cyclic

	P4
	Pregnant 
	-.451
	.018

	
	Cyclic
	.440
	-.587**


** Correlation is significant at the 0.01 level (P < 0.01).
6.3 Correlation study between AMH & P4 at different age group
[bookmark: _Hlk141350026]Correlation study between AMH & P4 at different age group is tabulated in Table 8. The correlation study revealed that, level of P4 and AMH in < 5 years and 5-15 years of aged mares were highly significant (P<0.01) and positively correlated, while in the > 15 years aged mares, the level of both the hormones were non-significant and negatively correlated.
[bookmark: _Hlk141255136][bookmark: _Hlk141273903]Table 8: Correlation study between AMH & P4 at different age group
	
	
	AMH

	
	
	≤ 5 years
	5 – 15 years
	>15 years

	P4
	< 5 years
	-.585**
	-.573*
	.980

	
	5 – 15 years 
	.564*
	-.709**
	.108

	
	>15 years
	-.853
	.370
	-.940


          ** Correlation is significant at the 0.01 level (P < 0.01). 
            * Correlation is significant at the 0.05 level (P < 0.05).



[bookmark: _Hlk141347926]3.6.4 Correlation study between AMH & P4 at various follicular size
Correlation study between AMH & P4 at various follicular size is tabulated in Table 9. The correlation study revealed that, AMH & P4 levels in < 20 mm and > 35 mm follicle size were non-significant and positively correlated.        
Table 9: Correlation study between AMH & P4 at various follicular size
	
	
	AMH

	
	
	<20 mm
	20 – 35 mm
	>35 mm

	P4
	<20 mm
	.767
	-.126
	-.184

	
	20-35 mm
	-.330
	-.267
	.226

	
	>35 mm
	-.348
	.155
	.560


                                        ** Correlation is significant at the 0.01 level (P < 0.01). 
                                          *   Correlation is significant at the 0.05 level (P < 0.05).
3.6.5 Correlation study between AMH & P4 at various seasons
Correlation study between AMH & P4 at various seasons is tabulated in Table 10. The correlation study revealed that in transition period and breeding period, the level of AMH and P4 is highly significant (P<0.01) and negatively correlated.     

Table 10: Correlation study between AMH & P4 at various seasons 
	
	
	AMH

	
	
	Transition
	Breeding 
	Anestrus 

	P4
	Transition
	-.646**
	.424
	-.393

	
	Breeding
	-.695
	-.933**
	.164

	
	Anestrus
	-.583
	-.372
	-.584


                                       ** Correlation is significant at the 0.01 level (P < 0.01).
Conclusion
To the best of our knowledge, this was the pioneer study, evaluated both the hormones are different reproductive status along with their correlation. As there are very meagre studies carried out on this both hormones, further investigations are required to evaluate both these hormones at larger levels along with their fertility status.  
[bookmark: _Hlk198031404]
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6.7595272490756059E-2	7.5196131295869037E-2	7.5865377844940116E-2	0.76052141780669302	1.3106988261589219	2.5351440897029027	6.7595272490756059E-2	7.5196131295869037E-2	7.5865377844940116E-2	0.76052141780669302	1.3106988261589219	2.5351440897029027	≤5 YRS	5-10 YRS	>	15 YRS	≤5 YRS	5-10 YRS	>	 15 YRS	AMH	P4	0.991578947368421	1.0155555555555555	0.79	3.4268421052631579	4.7311111111111117	5.2700000000000005	
ng/ml 



6.4893759330154316E-2	6.6099139252432659E-2	3.957940742931125E-2	4.0338567153532061E-2	4.4433591159432899E-2	0.10768669374726439	6.4893759330154316E-2	6.6099139252432659E-2	3.957940742931125E-2	4.0338567153532061E-2	4.4433591159432899E-2	0.10768669374726439	<	20 mm	20-35 mm	>	35 mm	<	20 mm	20-35 mm	>	35 mm	AMH	P4	0.87799999999999989	1.2314285714285715	1.3488888888888888	0.83799999999999986	0.80714285714285705	0.82666666666666666	
ng/ml



6.3415127532789967E-2	8.889825645084394E-2	0.14084317519851658	0.70596249192148997	1.6525899672937625	1.7683628586916205	6.3415127532789967E-2	8.889825645084394E-2	0.14084317519851658	0.70596249192148997	1.6525899672937625	1.7683628586916205	Transition period  	Breeding period 	Anestrus	Transition period  	Breeding period  	Anestrus	AMH	P4	0.97519999999999984	0.95899999999999996	1.0459999999999998	3.3900000000000006	5.8680000000000003	3.5219999999999998	
ng/ml



4.3472488428750421E-2	3.8294763204501328E-2	4.1544524571426808E-2	6.1435690142812117E-2	0.98049099155622865	2.8671317452192938E-2	0.91063973284283317	3.3667903064981825E-2	4.3472488428750421E-2	3.8294763204501328E-2	4.1544524571426808E-2	6.1435690142812117E-2	0.98049099155622865	2.8671317452192938E-2	0.91063973284283317	3.3667903064981825E-2	Pragnant	Estrus 	Diestrus	Transition	Pregnant	Estrus 	Diestrus	Transition	AMH	P4	0.77454545454545454	1.3140000000000003	0.6657142857142857	0.94285714285714284	7.5754545454545452	0.81400000000000017	8.3857142857142861	0.86285714285714277	
ng/ml



4.3472488428750421E-2	5.7179815897733181E-2	0.98049099155622865	0.63963765676586748	4.3472488428750421E-2	5.7179815897733181E-2	0.98049099155622865	0.63963765676586748	Pregnany	Cyclic	Pregnancy	Cyclic	AMH	P4	0.77454545454545454	1.0679310344827584	7.5754545454545452	2.6534482758620692	
ng/ml






