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Abstract 

Ultrasound transvaginal ovum pick-up was performed in 6 Simmental heifers aged between 14 and 18 months. Heifers were synchronized with PGF2( and stimulated with pFSH, twice a day during two days (Folltropin®-V, Vetrepharm Inc., London, Canada, a total dose: 200 mg NIH-FSH-P1). Dominant follicle presence was registered ultrasonically on the beginning of superovulatory treatment and follicular dynamic was followed-up 12, 24 and 48 hours after the first pFSH injection. Follicles were classified according to diameter in 4 categories: 2-5 mm; 6-9 mm; 10-14 mm and (15 mm. OPU was performed 48 hours after the last FSH injection and procedure was repeated every 14 days during 2 months (a total of 4 aspirations per heifer). Retrieved oocytes were classified in four quality categories. Grade 1 and grade 2 oocytes were matured, fertilized and cultured in vitro in SOFaaBSA medium till the Day 10. Cultured embryos were evaluated morphologically according to IETS standards. Presence of dominant follicle, registered in 10 heifers, did not affect follicular dynamics after repeated superovulation treatments. The mean number of 4 diameter categories follicles did not show significant differences between repeated superovulation treatments. The mean number of grade 1 and grade 2 categories oocytes was 5.67(0.89. The mean number of 3rd and 4th category oocytes were: 1.37(0.38, 0.25(0.11, respectively. In vitro culture results were: 82.13% cleavage rate on Day 2, 43.14% of morula/blastocysts on Day 7 and 33.08% of hatched blastocysts on Day 10. The results show that the repeated FSH stimulation prior to ovum pick-up does not affect the follicular dynamic and developmental competence of bovine oocytes in Simmental heifers.
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Introduction

Ultrasound-guided ovum pick-up (OPU) and in vitro embryos production (IVP) offers an alternative to produce offspring from genetically superior dams, pregnant cows and heifers, post-partum cows and even from prepuberal calves (Galli et al., 2001). The success of OPU considerably depends on the number and the quality of retrieved oocytes per session. These OPU-oocytes are normally retrieved from antral follicles ≥ 3 mm, using either superstimulated or unstimulated donors, but in most OPU/IVP practices only 15 to 20% of the oocytes yield transferable embryos (Hendriksen et al., 2000). The in vitro developmental competence of oocytes is related to follicle size, estrous cycle stage and the level of atresia influenced by other follicles, mainly the dominant follicle (Machatkova et al., 2004). The proportion of antral follicles yielding developmentally competent oocytes can also be influenced by external factors such as gonadotropine administration. With exogenous follicle stimulating hormone (FSH) treatment small healthy and possibly early atretic follicles can be rescued from atresia and recruited, thereby enhancing the proportion of large healty follicles (Rouillier et al., 1996)

The aim of the present study was to compare the yields, morphological quality and developmental competence of oocyte-cumulus complexes collected from FSH-stimulated Simmental heifers in an initial and repeated superovulations and subsequent OPU sessions.

Material and Methods
Six simmental heifers, aged between 14 and 18 months, were used as oocyte donors. Heifers were synchronized with two prostaglandin F2( treatments at 11-day interval. The gonadotropine treatment was initiated between 9 and 10 days after induced estrus. Treatment consisted of pFSH (Folltropin®-V, Vetrepharm Inc., London, Canada), twice a day, during two days. The total amount of pFSH administered was 200 mg NIH-FSH-P1 in 4 equivalent doses. Ultrasound-guided ovum pick-up was performed 48 hours after the last FSH injection. Superovulation and OPU/IVF procedures were repeated every 14 days during 2 months (a total of 4 aspirations per heifer: OPU 1, OPU 2, OPU 3 and OPU 4). 

Dominant follicle presence was registered ultrasonically on the beginning of each superovulatory treatment. Follicular dynamic was followed-up ultrasonically 12, 24 and 48 hours after the first pFSH injection. Ultrasound examinations were performed with the use of transrectal 7.5 MHz linear transducer (Aloka, SSD-210 DX II). Follicle diameters were measured using built-in callipers and maps were made of all ovaries for individual identification and localization of follicles. Follicles were classified according to diameter in 4 categories: 2-5 mm; 6-9 mm; 10-14 mm and (15 mm. Punction and aspiration of follicles was performed using an ultrasound scanner with a sector 5/7.5 MHz transducer (Pie Medical, The Netherlands), attached to an aspiration pump and ovum pick-up needle (Terumo 18G) guidance system. The follicular aspirate was collected into a 10 ml sterile tube, containing aspiration media (TCM 199 buffered with Hepes and supplemented with heparine and Bovine Serume Albumine) and attached to a suction pump to ensure constant aspiration vacuum. Retrieved oocytes were classified in four quality categories: 
(1) Oocytes completely surrounded by compact follicular cell layers (more than 3) and with an even granulated ooplasm that completely filled the zona pellucida (G1); 
(2) Oocytes partially surrounded with the compact cumulus cell layer of with lesser than 3 cell layers and with an even granulated ooplasm (G2);
(3) Oocytes incompletely surrounded with less compact cumulus cells and with unevenly granulated ooplasm (G3);

(4) “Nude” oocytes with degenerated ooplasm with vacuoles, fragmented, or with the remains of the ooplasm that did not completely fill the zona pellucida and expanded oocytes with degenerated ooplasm.

Only grade 1 and grade 2 (G1 and G2) oocytes were matured in vitro in TCM 199 bicarbonate medium supplemented with 10% FSC, FSH/LH (Pergonal( 75/75 I.U., Serono), 1 (g/ml estradiol-17( and 100 (M cisteamine. After 24 hours of incubation at 39oC and with 5% CO2 in air, matured oocytes were fertilized in vitro with frozen/thawed bull semen prepared on discontinous Percoll gradient. Fertilized oocytes were denuded 24 hours after IVF and cultured in Synthetic Ovuduct Fluid with amino acids and 8 mg/mL BSA and without glucose. After 48 hours they were transferred to SOF with 1.5 mM glucose and cultured in vitro till the Day 10. The medium was changed every second day. Incubation was performed at 39oC in atmosphere of 5% CO2, 7% O2 and 88% N2 till the Day 10. Cultured embryos were evaluated morphologically according to IETS standards.
 All results were statistically analyzed with ANOVA (StatSoft, Statistic, 5.1. version year 1984.-1996.) and with Tukey’s tests post-hoc analysis. 

Results
Presence of dominant follicle was registered in 4 heifers before 1st superovulatory treatment and in 2 heifers before each subsequent repeated superovulations (10 animals with present DF in total). The follicular dynamics and the mean number of different follicles categories 12, 24 and 48 hours after the repeated superovulations with FSH-P is shown in figure 1.
Figure 1: The mean number of different follicles categories 12, 24 and 48 hours after the repeated FSH treatments (OPU 1, OPU 2, OPU 3 and OPU 4).
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The mean number of smallest follicles, with diameter from 2 to 5 mm, was highest 12 hours after the last FSH injection and tended to decrease 24 and 48 hours after every repeated superovulatory tretment. It was significantly higher 12 hours after the completion of the first superovulatory treatment. On the contrary, the mean number of follicles with diameter from 6 to 9 mm and those with diameter from 10 to 14 mm tended to increase 24 and 48 hours after the last FSH injection. The mean number of greatest diameter follicles was constantly very low and reached maximum 1.1 after the last FSH treatment. The mean number of these diameter categories follicles did not show significant differences between repeated superovulation treatments. 
The effect of dominant follicle presence, registered before the beginning of superovulation, on follicular dynamics after FSH-P treatments is shown in table 1.

Table 1: The mean number (( SEM) of follicles 12, 24 and 48 hours after the last FSH injection in heifers with (DF+) and without (DF-) registered DF before the beginning of superovulation.
	No. of follicles

12, 24 and 48 hours after FSH
	12 hours after FSH
	24 hours after FSH
	48 hours after FSH

	
	DF+ heifers

(n = 10)
	DF- heifers

(n = 14)
	DF+ heifers

(n = 10)
	DF- heifers

(n = 14)
	DF+ heifers

(n = 10)
	DF- heifers

(n = 14)

	2 to 5mm
	5.2 ( 1.1
	3.9 ( 0.8
	4.3 ( 0.9
	2.5 ( 0.5
	2.4 ( 0.5
	1.9 ( 0.5

	6 to 9mm
	5.0 ( 0.7
	3.9 ( 0.8
	6.4 ( 0.7
	4.7 ( 0.6
	7.6 ( 1.0
	5.2 ( 0.8

	10 to 14mm
	0.5 ( 0.3
	0.2 ( 0.1
	1.2 ( 0.4
	1.6 ( 0.3
	3.4 ( 0.6
	3.9 ( 0.5

	( 15 mm
	0.1 ( 0.1
	0.0 ( 0.0
	0.4 ( 0.2
	0.1 ( 0.1
	0.8 ( 0.5
	0.6 ( 0.2


 * P<0,05

There were no significant differences in the mean number of four follicles categories 12, 24 and 48 hours after FSH injections between heifers with or without registered dominant follicle in the beginning of the superovulation. 
The mean number of collected cumulus-oocyte complexes and the results of COCs categorization after four repeated gonadotropine stimulations are presented in table 2. 
Table 2: The mean number (( SEM) of COCs collected after FSH ovarian stimulation and the mean number ((SEM) of different oocytes categories after the repeated FSH treatments (OPU 1, OPU 2, OPU 3 and OPU 4):
	
	COCs collected
	G1 + G2
	G3
	G4

	OPU 1

(n=6)
	11.5 ( 1.7
	9.5 ( 2.5
	1.0 ( 0.6
	0

	OPU 2

(n=6)
	9.1 ( 1.4
	5.5 ( 1.0
	1.8 ( 0.5
	0.7 ( 0.3

	OPU 3)

(n=6)
	6.3 ( 1.5
	4.2 ( 1.0
	0.8 ( 0.5
	0.2 ( 0.2

	OPU 4)

(n=6)
	7.8 ( 1.7
	3.5 ( 1.3
	1.8 ( 1.3
	0.2 ( 0.2

	Total
	8.70 ( 0.91
	5.67 ( 0.99
	1.37 ( 0.38
	0.25 ( 0.11


* P<0,05

The mean number of grade 1 and grade 2 categories oocytes, which entered IVM/IVF/IVC, was 5.67 ( 0.89. The mean numbers of 3rd and 4th category oocytes were: 1.37 ( 0.38, 0.25(0.11, respectively. The mean number of different oocytes categories did not show significant differences between repeated superovulation treatments. 
The results of in vitro maturation, fertilization and culture of oocytes collected by ovum pick-up from FSH stimulated Simmental heifers after repeated superovulatory treatments are presented in figure 2.
Figure 2: Cleavage rate on D2, morulas/blastocysts rate on D7 and hatched blastocysts rate on D10 after four consecutive superovulatory treatments.
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In vitro culture results were: the mean cleavage rate on Day 2 was 82.13%, the mean morulas/blastocyts rate on Day was 43.14 % and the mean hatched blastocysts rate on Day 10 was 33.08%. The results of fertlization and culture in vitro did not show significant differences between repeated superovulation treatments.
Discussion

In our study the presence of dominant follicle, registered in 10 Simmental heifers before the beginning of repeated superovulatory treatments, did not affect follicular dynamics during superovulations. This is not concordant with the findings of Kim et al. (2001) who showed that removal of the dominant follicle 48 hours before superstimulation promoted follicular growth and exert a beneficial effect on superovulatory response and embryo production. Machatkova et al. (2004) demonstrated that follicles of different diameters as well as populations of collected oocytes were selectively influenced by the dominant follicle, decreasing the developmental potential of oocytes collected from large and small follicles, but not from medium follicles. 
In present investigation, repeated gonadotropine stimulation of donor heifers showed minimal effect on the follicular dynamics 12, 24 and 48 hours after the last FSH injection: the mean number of smallest follicles, with diameter from 2 to 5 mm, was significantly higher only 12 hours after the completion of the first superovulatory treatment. All diameter categories follicles did not show significant differences between repeated superovulation treatments 48 hours after the last FSH injection. Lonergan et al. (1994) and Blondine et Sirard (1995) established that large follicles contain more oocytes capable of developing into blastocysts than do smaller follicles. The mean number of retrieved G1 and G2 oocytes in our investigation showed a tendency to deacrease and it was highest after the first FSH stimulation (9.5( 2.5) and lowest after the last one (3.5 ( 1.3), but did not show significant differences between repeated superovulation treatments (P=0,066). 
In the present study the developmental competence of good quality oocytes to reach the morula/blastocyst stage at day 7 and hatched blastocyst stage at day 10, was equally conserved during four subsequent superovulatory treatments and OPU sessions. Similar findings were obtained by Reis et al. (2002) who collectes consistently more oocytes from FSH stimulated Simmental heifers during the first of two consecutive OPU sessions 6 days apart, on four separate occasions. However, the proportion of COCs classified as being of good quality (categories 1 or 2) were similar for each session. Subsequent in vitro culture also indicated that the innate developmental competence of these oocytes did not differ significantly. Goodhand et al. (1999) even described that FSH stimulation enhances developmental competence of oocytes collected by OPU and they obtained an increase in embryo production rate from 22 to 39% after stimulation for 3 days with declining doses of FSH. Sirard et al. (1999) also suggested that FSH stimulation induces a rise in developmental competence of oocytes, when combined with an additional post-FSH period because it induces changes within the COCs that are similar to changes occurring during the preovulatory period in normally cyclic cows or during early atresia. Ruigh et al. (2000) obtained significantly more COCs recovered and more embryos produced in vitro per OPU session after FSH donor stimulation in 4 equivalent doses, 36 hours prior to OPU as compared to a twice per week OPU scheme. Guyarder-Joly et al. (2000) retrieved significantly more COCs recovered after FSH stimulation, 2 days after removing the largest follicle, when animals were treated every 2 weeks in comparison to FSH stimulation and OPU performed at weekly intervals, without dominant follicle removal. 
In conclusion, our results show that the repeated stimulation prior to ovum pick-up does not affect the follicular dynamic, the yields, morphological quality and developmental competence of oocyte-cumulus complexes collected from FSH-stimulated Simmental heifers in an initial and repeated superovulations and subsequent OPU sessions.
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		Redni broj OPU sekc.		oznaka		datum		davateljica								48 sati nakon FSH								broj asprir. fol.		broj asp. j.s.		RR %

								pasmina		kategorija		dob		ime		E2 pmol/L		E2 pg/ml		P4 nmol/L		P4 ng/ml								E2/P4 (pmol/L)		E2/P4 (pg/ml)		LOG E2/P4 (pmol/L)		LOG E2/P4 (pg/ml)

		65		FSH 1A/02		29.10.02.		siment.		junica		20 mj.		Rita		3.6		1		12		3.7		18		15		83.3%		0.3		0.3		-0.5		-0.6

		66		FSH 1A/02		29.10.02.		siment.		junica		22 mj.		Beta		15.7		4.3		10.7		3.3		15		7		46.7%		1.5		1.3		0.2		0.1		molarna masa		E2		272.39

		70		FSH 1B/02		05.11.02.		siment.		junica		22 mj.		Jagoda		50.6		13.8		16.8		5.2		15		7		46.7%		3.0		2.7		0.5		0.4

		71		FSH 1B/02		05.11.02.		siment.		junica		22 mj.		Vidra		114.1		31.1		19.2		6.0		12		5		41.7%		5.9		5.1		0.8		0.7

		72		FSH 1B/02		05.11.02.		siment.		junica		22 mj.		Liza		25.3		6.9		11.7		3.6		6		4		66.7%		2.2		1.9		0.3		0.3

		67		FSH 1A/02		29.10.02.		siment.		krava		5,5 god.		Zara		28.6		7.8		14.4		4.5		17		12		70.6%		2.0		1.7		0.3		0.2				P4		314.47

		68		FSH 1A/02		29.10.02.		siment.		krava		6 god.		Zeta		39.6		10.8		16.7		5.2		10		3		30.0%		2.4		2.1		0.4		0.3

		69		FSH 1B/02		05.11.02.		siment.		krava		3,5 god.		Ksena		29.7		8.1		17.2		5.4		13		8		61.5%		1.7		1.5		0.2		0.2

		73		FSH 2A/02		12.11.02.		siment.		junica		20 mj.		Rita		8.8		2.4		0.9		0.2		14		9		64.3%		10.1		12.0		1.0		1.1

		74		FSH 2A/02		12.11.02.		siment.		junica		22 mj.		Beta		27.5		7.5		0.3		0.1		11		7		63.6%		91.7		79.4		2.0		1.9

		78		FSH 2B/02		19.11.02.		siment.		junica		22 mj.		Jagoda		1.8		0.5		1.05		0.3		16		14		87.5%		1.7		1.7		0.2		0.2

		79		FSH 2B/02		19.11.02.		siment.		junica		22 mj.		Vidra		1.8		0.5		0.88		0.3		9		6		66.7%		2.0		1.7		0.3		0.2

		80		FSH 2B/02		19.11.02.		siment.		junica		22 mj.		Liza		74.1		20.2		0.23		0.07		6		2		33.3%		322.2		288.6		2.5		2.5

		75		FSH 2A/02		12.11.02.		siment.		junica		5,5 god.		Zara		2.2		0.6		10.4		3.3		14		11		78.6%		0.2		0.2		-0.7		-0.7

		76		FSH 2A/02		12.11.02.		siment.		junica		6 god.		Zeta		231.9		63.2		0.1		0.1		13		9		69.2%		3312.9		631.7		3.5		2.8

		77		FSH 2B/02		19.11.02.		siment.		junica		3,5 god.		Ksena		34.4		9.4		1.67		0.5		23		18		78.3%		20.6		18.8		1.3		1.3

		81		FSH 3A/02		26.11.02.		siment.		junica		20 mj.		Rita		35.9		9.8		2.84		0.8		13		8		61.5%		12.6		12.3		1.1		1.1

		82		FSH 3A/02		26.11.02.		siment.		junica		22 mj.		Beta		138.7		37.8		2.89		0.9		12		10		83.3%		48.0		42.0		1.7		1.6

		86		FSH 3B/02		03.12.02.		siment.		junica		22 mj.		Jagoda		14.6		4		2.42		0.7		9		5		55.6%		6.0		5.7		0.8		0.8

		87		FSH 3B/02		03.12.02.		siment.		krava		22 mj.		Vidra		63.1		17.2		2.6		0.8		9		6		66.7%		24.3		21.5		1.4		1.3

		88		FSH 3B/02		03.12.02.		siment.		krava		22 mj.		Liza		74.8		20.4		0.53		0.1		8		6		75.0%		141.1		204.0		2.1		2.3

		83		FSH 3A/02		26.11.02.		siment.		krava		5,5 god.		Zara		112.3		30.6		2.04		0.9		14		9		64.3%		55.0		34.0		1.7		1.5

		84		FSH 3A/02		26.11.02.		siment.		krava		6 god.		Zeta		162.5		44.3		0.25		0.07		12		6		50.0%		650.0		632.9		2.8		2.8

		85		FSH 3B/02		03.12.02.		siment.		junica		3,5 god.		Ksena		184.9		50.4		1.01		0.3		16		13		81.3%		183.1		168.0		2.3		2.2

		89		FSH 4A/02		10.12.02.		siment.		junica		20 mj.		Rita		41.8		11.4		0.6		0.1		9		5		55.6%		69.7		114.0		1.8		2.1

		90		FSH 4A/02		10.12.02.		siment.		junica		22 mj.		Beta		3.6		1		0.15		0.04		10		7		70.0%		24.0		25.0		1.4		1.4

		94		FSH 4B/02		17.12.02.		siment.		junica		22 mj.		Jagoda		25.3		6.9		0.59		0.18		7		4		57.1%		42.9		38.3		1.6		1.6

		95		FSH 4B/02		17.12.02.		siment.		krava		22 mj.		Vidra		100.1		27.2		3.82		1.19		9		7		77.8%		26.2		22.9		1.4		1.4

		96		FSH 4B/02		17.12.02.		siment.		krava		22 mj.		Liza		48.4		13.2		0.38		0.11		3		2		66.7%		127.4		120.0		2.1		2.1

		91		FSH 4A/02		10.12.02.		siment.		krava		5,5 god.		Zara		3.6		1		49		15.4		13		7		53.8%		0.1		0.1		-1.1		-1.2

		92		FSH 4A/02		10.12.02.		siment.		krava		6 god.		Zeta		177.2		48.3		0.18		0.05		11		6		54.5%		984.4		966.0		3.0		3.0

		93		FSH 4B/02		17.12.02.		siment.		junica		3,5 god.		Ksena		6.6		1.8		19.8		6.22		8		5		62.5%		0.3		0.3		-0.5		-0.5

																								375		243		64.8%														375		243		64.8%





Ln P4+5

		1.3280404576		6.2133775144		6.6645127968		6.7980442301		6.3027226419		6.51036207		6.658542628		6.6880433014

		3.7038709407		2.6391598793		3.8919232296		3.71529964		2.3734566325		6.1849395704		1.1838722031		4.3559568332

		4.8869374208		4.9043898761		4.72690086		4.7986447868		3.2082545846		4.5560830757		2.4568382669		3.8530833844

		3.3323072711		1.9460124874		3.3155001476		5.1833838816		2.8755487294		7.7349545348		2.1283340998		6.8288158982



OPU 3

OPU 2

OPU 1

OPU 3

OPU 4

Redni broj OPU sekcije

Ln P4(ng/ml)+5



Prosjek Ln P4 + 5

		5.895455705

		3.5060598661

		4.1738915319

		4.1681071312



Redni broj OPU sekcije

Ln P4(ng/ml)+5

Srednji prosjek Ln P4 (ng/ml) + 5



Prosjek Ln E2iP4

		3.993206275		5.895455705

		3.2923233224		3.5060598661

		5.0351402349		4.1738915319

		3.8339284695		4.1681071312



prosjek Ln E2 (pg/ml)+2

prosjek Ln P4(ng/ml)+5

Broj OPU sekcije

Prosječna koncentracija E2 i P4 u serumu davateljica



omjer Ln (E2,P4) +10

		3.5649931856

		5.878506072

		6.9534913187

		5.758063954



Prosjek odnosa Ln (E2/P4) +10

Broj OPU sekcije

Ln (E2/P4) +10

Prosječan omjer estradiola i progesterona - Ln (E2/P4) +10



RADNO

		Redni broj OPU sekc.		oznaka		datum		davateljica								48 sati nakon FSH								broj asprir. fol.		broj asp. j.s.		RR %

								pasmina		kategorija		dob		ime		E2 pmol/L		E2 pg/ml		P4 nmol/L		P4 ng/ml								E2/P4 (pmol/L)		E2/P4 (pg/ml)		Ln E2/P4 (pmol/L)		Ln E2/P4 (pg/ml)		E2 pg/ml		P4 ng/ml		Ln E2 (pg/ml)		Ln P4 (ng/ml)		Ln P4 (ng/ml)+5		prosjek Ln P4(ng/ml)+5		Ln E2/P4 (pg/ml)		Ln E2 (pg/ml)+2		prosjek Ln E2 (pg/ml)+2		Ln E2/P4 (pg/ml)+10		Prosjek Ln E2/P4 (pg/ml)+10

		65		FSH 1A/02		29.10.02.		siment.		junica		20 mj.		Rita		3.6		1.0		12		3.8		18		15		83.3%		0.3		0.3		-1.2		-1.3		0.0000000000010		0.0000000038		-27.7		-19.4		1.3				3.7		1.98				1.7

		66		FSH 1A/02		29.10.02.		siment.		junica		22 mj.		Beta		15.7		4.3		10.7		3.4		15		7		46.7%		1.5		1.3		0.4		0.2		0.0000000000043		0.0000000034		-26.2		-19.5		6.2				5.2		3.45				3.3				molarna masa		E2		272.39

		70		FSH 1B/02		05.11.02.		siment.		junica		22 mj.		Jagoda		50.6		13.8		16.8		5.3		15		7		46.7%		3.0		2.6		1.1		1.0		0.0000000000138		0.0000000053		-25.0		-19.1		6.7				6.0		4.62				4.1

		71		FSH 1B/02		05.11.02.		siment.		junica		22 mj.		Vidra		114.1		31.1		19.2		6.0		12		5		41.7%		5.9		5.1		1.8		1.6		0.0000000000311		0.0000000060		-24.2		-18.9		6.8				6.6		5.44				4.7

		72		FSH 1B/02		05.11.02.		siment.		junica		22 mj.		Liza		25.3		6.9		11.7		3.7		6		4		66.7%		2.2		1.9		0.8		0.6		0.0000000000069		0.0000000037		-25.7		-19.4		6.3				5.6		3.93				3.7

		67		FSH 1A/02		29.10.02.		siment.		krava		5,5 god.		Zara		28.6		7.8		14.4		4.5		17		12		70.6%		2.0		1.7		0.7		0.5		0.0000000000078		0.0000000045		-25.6		-19.2		6.5				5.5		4.05				3.6						P4		314.47

		68		FSH 1A/02		29.10.02.		siment.		krava		6 god.		Zeta		39.6		10.8		16.7		5.3		10		3		30.0%		2.4		2.1		0.9		0.7		0.0000000000108		0.0000000053		-25.3		-19.1		6.7				5.7		4.38				3.8

		69		FSH 1B/02		05.11.02.		siment.		krava		3,5 god.		Ksena		29.7		8.1		17.2		5.4		13		8		61.5%		1.7		1.5		0.5		0.4		0.0000000000081		0.0000000054		-25.5		-19.0		6.7		5.9		5.4		4.09		4.0		3.5		3.6

		73		FSH 2A/02		12.11.02.		siment.		junica		20 mj.		Rita		8.8		2.4		0.9		0.3		14		9		64.3%		10.1		8.8		2.3		2.2		0.0000000000024		0.0000000003		-26.8		-22.0		3.7				7.2		2.87				5.3

		74		FSH 2A/02		12.11.02.		siment.		junica		22 mj.		Beta		27.5		7.5		0.3		0.1		11		7		63.6%		91.7		79.4		4.5		4.4		0.0000000000075		0.0000000001		-25.6		-23.1		2.6				9.4		4.01				7.5

		78		FSH 2B/02		19.11.02.		siment.		junica		22 mj.		Jagoda		1.8		0.5		1.05		0.3		16		14		87.5%		1.7		1.5		0.5		0.4		0.0000000000005		0.0000000003		-28.3		-21.8		3.9				5.4		1.29				3.5

		79		FSH 2B/02		19.11.02.		siment.		junica		22 mj.		Vidra		1.8		0.5		0.88		0.3		9		6		66.7%		2.0		1.8		0.7		0.6		0.0000000000005		0.0000000003		-28.3		-22.0		3.7				5.6		1.29				3.7

		80		FSH 2B/02		19.11.02.		siment.		junica		22 mj.		Liza		74.1		20.2		0.23		0.1		6		2		33.3%		322.2		279.1		5.8		5.6		0.0000000000202		0.0000000001		-24.6		-23.3		2.4				10.6		5.00				8.7

		75		FSH 2A/02		12.11.02.		siment.		junica		5,5 god.		Zara		2.2		0.6		10.4		3.3		14		11		78.6%		0.2		0.2		-1.6		-1.7		0.0000000000006		0.0000000033		-28.1		-19.5		6.2				3.3		1.49				1.4

		76		FSH 2A/02		12.11.02.		siment.		junica		6 god.		Zeta		231.9		63.2		0.1		0.0		13		9		69.2%		3312.9		2869.6		8.1		8.0		0.0000000000632		0.0000000000		-23.5		-24.5		1.2				13.0		6.15				11.1

		77		FSH 2B/02		19.11.02.		siment.		junica		3,5 god.		Ksena		34.4		9.4		1.67		0.5		23		18		78.3%		20.6		17.8		3.0		2.9		0.0000000000094		0.0000000005		-25.4		-21.4		4.4		3.5		7.9		4.24		3.3		6.0		5.9

		81		FSH 3A/02		26.11.02.		siment.		junica		20 mj.		Rita		35.9		9.8		2.84		0.9		13		8		61.5%		12.6		10.9		2.5		2.4		0.0000000000098		0.0000000009		-25.4		-20.8		4.9				7.4		4.28				5.5

		82		FSH 3A/02		26.11.02.		siment.		junica		22 mj.		Beta		138.7		37.8		2.89		0.9		12		10		83.3%		48.0		41.6		3.9		3.7		0.0000000000378		0.0000000009		-24.0		-20.8		4.9				8.7		5.63				6.8

		86		FSH 3B/02		03.12.02.		siment.		junica		22 mj.		Jagoda		14.6		4.0		2.42		0.8		9		5		55.6%		6.0		5.2		1.8		1.7		0.0000000000040		0.0000000008		-26.3		-21.0		4.7				6.7		3.38				4.7

		87		FSH 3B/02		03.12.02.		siment.		krava		22 mj.		Vidra		63.1		17.2		2.6		0.8		9		6		66.7%		24.3		21.0		3.2		3.0		0.0000000000172		0.0000000008		-24.8		-20.9		4.8				8.0		4.84				6.1

		88		FSH 3B/02		03.12.02.		siment.		krava		22 mj.		Liza		74.8		20.4		0.53		0.2		8		6		75.0%		141.1		122.2		4.9		4.8		0.0000000000204		0.0000000002		-24.6		-22.5		3.2				9.8		5.01				7.9

		83		FSH 3A/02		26.11.02.		siment.		krava		5,5 god.		Zara		112.3		30.6		2.04		0.6		14		9		64.3%		55.0		47.7		4.0		3.9		0.0000000000306		0.0000000006		-24.2		-21.2		4.6				8.9		5.42				7.0

		84		FSH 3A/02		26.11.02.		siment.		krava		6 god.		Zeta		162.5		44.3		0.25		0.1		12		6		50.0%		650.0		563.0		6.5		6.3		0.0000000000443		0.0000000001		-23.8		-23.3		2.5				11.3		5.79				9.4

		85		FSH 3B/02		03.12.02.		siment.		junica		3,5 god.		Ksena		184.9		50.4		1.01		0.3		16		13		81.3%		183.1		158.6		5.2		5.1		0.0000000000504		0.0000000003		-23.7		-21.9		3.9		4.2		10.1		5.92		5.0		8.2		7.0

		89		FSH 4A/02		10.12.02.		siment.		junica		20 mj.		Rita		41.8		11.4		0.6		0.2		9		5		55.6%		69.7		60.3		4.2		4.1		0.0000000000114		0.0000000002		-25.2		-22.4		3.3				9.1		4.43				7.2

		90		FSH 4A/02		10.12.02.		siment.		junica		22 mj.		Beta		3.6		1.0		0.15		0.0		10		7		70.0%		24.0		20.8		3.2		3.0		0.0000000000010		0.0000000000		-27.7		-23.8		1.9				8.0		1.98				6.1

		94		FSH 4B/02		17.12.02.		siment.		junica		22 mj.		Jagoda		25.3		6.9		0.59		0.2		7		4		57.1%		42.9		37.1		3.8		3.6		0.0000000000069		0.0000000002		-25.7		-22.4		3.3				8.6		3.93				6.7

		95		FSH 4B/02		17.12.02.		siment.		krava		22 mj.		Vidra		100.1		27.3		3.82		1.2		9		7		77.8%		26.2		22.7		3.3		3.1		0.0000000000273		0.0000000012		-24.3		-20.5		5.2				8.1		5.31				6.2

		96		FSH 4B/02		17.12.02.		siment.		krava		22 mj.		Liza		48.4		13.2		0.38		0.1		3		2		66.7%		127.4		110.3		4.8		4.7		0.0000000000132		0.0000000001		-25.1		-22.8		2.9				9.7		4.58				7.8

		91		FSH 4A/02		10.12.02.		siment.		krava		5,5 god.		Zara		3.6		1.0		49		15.4		13		7		53.8%		0.1		0.1		-2.6		-2.8		0.0000000000010		0.0000000154		-27.7		-18.0		7.7				2.2		1.98				0.3

		92		FSH 4A/02		10.12.02.		siment.		krava		6 god.		Zeta		177.2		48.3		0.18		0.1		11		6		54.5%		984.4		852.7		6.9		6.7		0.0000000000483		0.0000000001		-23.8		-23.6		2.1				11.7		5.88				9.8

		93		FSH 4B/02		17.12.02.		siment.		junica		3,5 god.		Ksena		6.6		1.8		19.8		6.2		8		5		62.5%		0.3		0.3		-1.1		-1.2		0.0000000000018		0.0000000062		-27.0		-18.9		6.8		4.2		3.8		2.59		3.8		1.8		5.8

																								375		243		64.8%																																				375		243		64.8%





Veličina folikula 12-24-48

		12		12		12		12		12		12		12		12		12		12		12		12		12		12		12		12

		24		24		24		24		24		24		24		24		24		24		24		24		24		24		24		24

		48		48		48		48		48		48		48		48		48		48		48		48		48		48		48		48

		12		12		12		12		12		12		12		12		12		12		12		12		12		12		12		12

		24		24		24		24		24		24		24		24		24		24		24		24		24		24		24		24

		48		48		48		48		48		48		48		48		48		48		48		48		48		48		48		48

		12		12		12		12		12		12		12		12		12		12		12		12		12		12		12		12

		24		24		24		24		24		24		24		24		24		24		24		24		24		24		24		24

		48		48		48		48		48		48		48		48		48		48		48		48		48		48		48		48

		12		12		12		12		12		12		12		12		12		12		12		12		12		12		12		12

		24		24		24		24		24		24		24		24		24		24		24		24		24		24		24		24

		48		48		48		48		48		48		48		48		48		48		48		48		48		48		48		48



No of follicles

OPU 1

OPU 2

OPU 3

OPU 4

OPU 1 2-5 mm

OPU 1 6-9 mm

OPU 1 10-14 mm

OPU 1 > 15 mm

OPU 2 2-5 mm

OPU 2 6-9 mm

OPU 2 10-14 mm

OPU 2 > 15 mm

OPU 3 2-5 mm

OPU 3 6-9 mm

OPU 3 10-14 mm

OPU 3 > 15 mm

OPU 4 2-5 mm

OPU 4 6-9 mm

OPU 4 10-14 mm

OPU 4 > 15 mm

7.3

3.5

0.2

0

4.6

6.5

1.3

0.2

1.8

7.3

5

0.5

3.6

5.5

0

0

3.3

6.3

1

0

2.8

7.1

3.6

0.3

3.6

4.3

0.3

0

1.8

4.8

1.7

0.2

2

5

3.6

0.6

2.5

3.3

1

0.2

3.1

4.1

1.6

0.5

1.8

5.3

2.5

1.1



FOLIKULI

		

				Br.folikula 12 h nakon FSH		2 do 5 mm								6 do 9 mm								10 do 14 mm								³ 15 mm

						FSH skupina 2-5 mm				DF-/FSH skupina 2-5 mm				FSH skupina 6-9 mm				DF-/FSH skupina 6-9 mm				FSH skupina 10-14 mm				DF-/FSH skupina 10-14 mm				FSH skupina  > 15 mm				DF-/FSH skupina > 15 mm

				OPU 1		6.5		0.9		4.3		0.8		3.5		0.8		5.6		0.6		0.2		0.2		1.4		0.4		0.0		0.0				0.0

				OPU 2		4.1		0.9		6.5		0.9		6.4		1.2		5.0		0.9		0.0		0.0		0.3		0.3		0.0		0.0				0.0

				OPU 3		4.0		0.7		5.4		0.4		3.9		0.7		4.3		1.0		0.4		0.2		0.4		0.2		0.0		0.0				0.0

				OPU 4		3.0		1.0		4.4		0.6		3.3		0.7		3.6		1.0		1.1		0.4		0.8		0.3		0.1		0.1				0.0

				UKUPNO		4.4		0.5		5.1		0.4		4.3		0.5		4.6		0.5		0.5		0.1		0.7		0.2		0.3		0.0				0.0

				Br.folikula 24 h nakon FSH		2 do 5 mm								6 do 9 mm								10 do 14 mm								³ 15 mm

						FSH skupina 2-5 mm				DF-/FSH skupina 2-5 mm				FSH skupina 6-9 mm				DF-/FSH skupina 6-9 mm				FSH skupina 10-14 mm				DF-/FSH skupina 10-14 mm				FSH skupina > 15 mm				DF-/FSH skupina > 15 mm

				OPU 1		4		0.9		2.8		0.3		6		0.7		6.1		0.7		1.4		0.4		3		0.9		0.1		0.1		0.5		0.3

				OPU 2		3.5		0.6		4.1		0.8		6.8		0.8		6.8		1.0		1.3		0.4		1.5		0.6		0		0.0		0		0.0

				OPU 3		2.1		0.8		3.8		0.3		4.9		0.6		5.6		0.9		1.8		0.4		1.6		0.5		0.1		0.1		0.1		0.1

				OPU 4		3		0.9		2.8		0.7		4.3		0.8		4.4		0.8		1.6		0.5		1.8		0.6		0.5		0.3		0		0.0

				UKUPNO		3.1		0.4		3.3		0.3		5.5		0.4		5.7		0.4		1.5		0.2		2		0.3		0.2		0.8		0.2		0.07

				Br folikula 48h nakon FSH		OPU 1								OPU 2								OPU 3								OPU 4

						FSH skupina				DF-/FSH skupina				FSH skupina				DF-/FSH skupina				FSH skupina				DF-/FSH skupina				FSH skupina				DF-/FSH skupina

				2 do 5 mm		1.6		0.4		1.0		0.3		2.8		0.6		1.6		0.6		1.6		0.5		0.4		0.3		1.4		0.6		0.4		0.4

				6 do 9 mm		6.4		1.2		7.1		1.1		7.6		1.8		8.4		1.4		4.8		0.9		6.9		0.8		5.6		1.1		5.0		0.6

				10 do 14 mm		4.4		0.8		4.5		0.7		3.6		0.6		3.3		0.8		4.0		0.5		4.3		0.6		2.8		0.6		3.4		0.9

				³ 15 mm		0.6		0.3		0.8		0.5		0.3		0.1		0.3		0.1		0.5		0.3		0.4		0.2		1.0		0.6		0.3		0.1

				UKUPNO		12.6		1.8		13.3		1.4		14.0		1.1		13.3		1.7		9.9		1.5		11.6		1.0		10.8		1.5		8.8		1.0

						12		24		48								12		24		48								12		24		48								12		24		48

		OPU 1		2-5 mm		7.3		0.9		4.6		1.0		1.8		0.5

		OPU 1		6-9 mm		3.5		1.0		6.5		0.8		7.3		1.4

		OPU 1		10-14 mm		0.2		0.2		1.3		0.5		5.0		0.9

		OPU 1		> 15 mm		0.0		0.0		0.2		0.2		0.5		0.3

		OPU 1		UKUPNO										13.3		1.4

		OPU 2		2-5 mm														3.6		1.2		3.3		0.8		2.8		0.9

		OPU 2		6-9 mm														5.5		1.4		6.3		0.8		7.1		1.2

		OPU 2		10-14 mm														0.0		0.0		1		0.5		3.6		0.8

		OPU 2		> 15 mm														0.0		0.0		0		0.0		0.3		0.2

		OPU 2		UKUPNO																						14.0		1.1

		OPU 3		2-5 mm																										3.6		0.9		1.8		0.9		2.0		0.6

		OPU 3		6-9 mm																										4.3		0.7		4.8		0.8		5.0		1.1

		OPU 3		10-14 mm																										0.3		0.1		1.7		0.4		3.6		0.5

		OPU 3		> 15 mm																										0.0		0.0		0.2		0.2		0.6		0.5

		OPU 3		UKUPNO																																		9.9		1.5

		OPU 4		2-5 mm																																						2.5		1.1		3.1		1.1		1.8		0.7

		OPU 4		6-9 mm																																						3.3		0.4		4.1		1.2		5.3		1.3

		OPU 4		10-14 mm																																						1.0		0.1		1.6		0.6		2.5		0.7

		OPU 4		> 15 mm																																						0.2		0.2		0.5		0.3		1.1		0.8

		OPU 4		UKUPNO																																														10.8		1.5





DF-FSH postoci

		D2 % oplođ.		D2 % oplođ.		D2 % oplođ.		D2 % oplođ.

		D7 % M. + Bl.		D7 % M. + Bl.		D7 % M. + Bl.		D7 % M. + Bl.

		D9 % hBl		D9 % hBl		D9 % hBl		D9 % hBl



OPU 1

OPU 2

OPU 3

OPU 4

DF-/FSH skupina

0.9104

0.8522

0.8073

0.7342

0.2895

0.3251

0.4366

0.3651

0.1239

0.1729

0.3022

0.116



FSH postoci

		D2 % oplođ.		D2 % oplođ.		D2 % oplođ.		D2 % oplođ.

		D7 % M. + Bl.		D7 % M. + Bl.		D7 % M. + Bl.		D7 % M. + Bl.

		D9 % hBl		D9 % hBl		D9 % hBl		D9 % hBl



OPU 1

OPU 2

OPU 3

OPU 4

FSH skupina

0.8398

0.7916

0.8219

0.7342

0.4541

0.452

0.4943

0.3651

0.2126

0.1635

0.1238

0.116



Usporedba oplodnje

		D 2 % oplođ.		D 2 % oplođ.		D 2 % oplođ.

		D 7 % M. + Bl.		D 7 % M. + Bl.		D 7 % M. + Bl.

		D 9 % hBl		D 9 % hBl		D 9 % hBl



FSH skupina

DF-/FSH skupina

Kontrolna skupina

Usporedba oplodnje i uzgoja in vitro u stimuliranih i nestimuliranih davateljica

0.7969

0.8638

0.7496

0.4414

0.3513

0.4269

0.154

0.2201

0.1973



OPLODNJA

		

				DF-/FSH skupina		D2 % oplođ.				D7 % M. + Bl.				D9 % hBl

				OPU 1		91.04%				28.95%				12.39%

				OPU 2		85.22%				32.51%				17.29%

				OPU 3		80.73%				43.66%				30.22%

				OPU 4		73.42%				36.51%				11.60%

				FSH skupina		D2 % oplođ.				D7 % M. + Bl.				D9 % hBl

				OPU 1		83.98%				45.41%				21.26%

				OPU 2		79.16%				45.20%				16.35%

				OPU 3		82.19%				49.43%				12.38%

				OPU 4		73.42%				36.51%				11.60%

				Usporedba oplodnje i uzgoja in vitro u stimuliranih i nestimuliranih davateljica		D 2 % oplođ.				D 7 % M. + Bl.				D 9 % hBl

				FSH skupina		79.69%				44.14%				15.40%

				DF-/FSH skupina		86.38%				35.13%				22.01%

				Kontrolna skupina		74.96%				42.69%				19.73%






_1176564508.xls
Sheet1

		Redni broj OPU sekc.		oznaka		datum		davateljica								48 sati nakon FSH								broj asprir. fol.		broj asp. j.s.		RR %

								pasmina		kategorija		dob		ime		E2 pmol/L		E2 pg/ml		P4 nmol/L		P4 ng/ml								E2/P4 (pmol/L)		E2/P4 (pg/ml)		LOG E2/P4 (pmol/L)		LOG E2/P4 (pg/ml)

		65		FSH 1A/02		29.10.02.		siment.		junica		20 mj.		Rita		3.6		1		12		3.7		18		15		83.3%		0.3		0.3		-0.5		-0.6

		66		FSH 1A/02		29.10.02.		siment.		junica		22 mj.		Beta		15.7		4.3		10.7		3.3		15		7		46.7%		1.5		1.3		0.2		0.1		molarna masa		E2		272.39

		70		FSH 1B/02		05.11.02.		siment.		junica		22 mj.		Jagoda		50.6		13.8		16.8		5.2		15		7		46.7%		3.0		2.7		0.5		0.4

		71		FSH 1B/02		05.11.02.		siment.		junica		22 mj.		Vidra		114.1		31.1		19.2		6.0		12		5		41.7%		5.9		5.1		0.8		0.7

		72		FSH 1B/02		05.11.02.		siment.		junica		22 mj.		Liza		25.3		6.9		11.7		3.6		6		4		66.7%		2.2		1.9		0.3		0.3

		67		FSH 1A/02		29.10.02.		siment.		krava		5,5 god.		Zara		28.6		7.8		14.4		4.5		17		12		70.6%		2.0		1.7		0.3		0.2				P4		314.47

		68		FSH 1A/02		29.10.02.		siment.		krava		6 god.		Zeta		39.6		10.8		16.7		5.2		10		3		30.0%		2.4		2.1		0.4		0.3

		69		FSH 1B/02		05.11.02.		siment.		krava		3,5 god.		Ksena		29.7		8.1		17.2		5.4		13		8		61.5%		1.7		1.5		0.2		0.2

		73		FSH 2A/02		12.11.02.		siment.		junica		20 mj.		Rita		8.8		2.4		0.9		0.2		14		9		64.3%		10.1		12.0		1.0		1.1

		74		FSH 2A/02		12.11.02.		siment.		junica		22 mj.		Beta		27.5		7.5		0.3		0.1		11		7		63.6%		91.7		79.4		2.0		1.9

		78		FSH 2B/02		19.11.02.		siment.		junica		22 mj.		Jagoda		1.8		0.5		1.05		0.3		16		14		87.5%		1.7		1.7		0.2		0.2

		79		FSH 2B/02		19.11.02.		siment.		junica		22 mj.		Vidra		1.8		0.5		0.88		0.3		9		6		66.7%		2.0		1.7		0.3		0.2

		80		FSH 2B/02		19.11.02.		siment.		junica		22 mj.		Liza		74.1		20.2		0.23		0.07		6		2		33.3%		322.2		288.6		2.5		2.5

		75		FSH 2A/02		12.11.02.		siment.		junica		5,5 god.		Zara		2.2		0.6		10.4		3.3		14		11		78.6%		0.2		0.2		-0.7		-0.7

		76		FSH 2A/02		12.11.02.		siment.		junica		6 god.		Zeta		231.9		63.2		0.1		0.1		13		9		69.2%		3312.9		631.7		3.5		2.8

		77		FSH 2B/02		19.11.02.		siment.		junica		3,5 god.		Ksena		34.4		9.4		1.67		0.5		23		18		78.3%		20.6		18.8		1.3		1.3

		81		FSH 3A/02		26.11.02.		siment.		junica		20 mj.		Rita		35.9		9.8		2.84		0.8		13		8		61.5%		12.6		12.3		1.1		1.1

		82		FSH 3A/02		26.11.02.		siment.		junica		22 mj.		Beta		138.7		37.8		2.89		0.9		12		10		83.3%		48.0		42.0		1.7		1.6

		86		FSH 3B/02		03.12.02.		siment.		junica		22 mj.		Jagoda		14.6		4		2.42		0.7		9		5		55.6%		6.0		5.7		0.8		0.8

		87		FSH 3B/02		03.12.02.		siment.		krava		22 mj.		Vidra		63.1		17.2		2.6		0.8		9		6		66.7%		24.3		21.5		1.4		1.3

		88		FSH 3B/02		03.12.02.		siment.		krava		22 mj.		Liza		74.8		20.4		0.53		0.1		8		6		75.0%		141.1		204.0		2.1		2.3

		83		FSH 3A/02		26.11.02.		siment.		krava		5,5 god.		Zara		112.3		30.6		2.04		0.9		14		9		64.3%		55.0		34.0		1.7		1.5

		84		FSH 3A/02		26.11.02.		siment.		krava		6 god.		Zeta		162.5		44.3		0.25		0.07		12		6		50.0%		650.0		632.9		2.8		2.8

		85		FSH 3B/02		03.12.02.		siment.		junica		3,5 god.		Ksena		184.9		50.4		1.01		0.3		16		13		81.3%		183.1		168.0		2.3		2.2

		89		FSH 4A/02		10.12.02.		siment.		junica		20 mj.		Rita		41.8		11.4		0.6		0.1		9		5		55.6%		69.7		114.0		1.8		2.1

		90		FSH 4A/02		10.12.02.		siment.		junica		22 mj.		Beta		3.6		1		0.15		0.04		10		7		70.0%		24.0		25.0		1.4		1.4

		94		FSH 4B/02		17.12.02.		siment.		junica		22 mj.		Jagoda		25.3		6.9		0.59		0.18		7		4		57.1%		42.9		38.3		1.6		1.6

		95		FSH 4B/02		17.12.02.		siment.		krava		22 mj.		Vidra		100.1		27.2		3.82		1.19		9		7		77.8%		26.2		22.9		1.4		1.4

		96		FSH 4B/02		17.12.02.		siment.		krava		22 mj.		Liza		48.4		13.2		0.38		0.11		3		2		66.7%		127.4		120.0		2.1		2.1

		91		FSH 4A/02		10.12.02.		siment.		krava		5,5 god.		Zara		3.6		1		49		15.4		13		7		53.8%		0.1		0.1		-1.1		-1.2

		92		FSH 4A/02		10.12.02.		siment.		krava		6 god.		Zeta		177.2		48.3		0.18		0.05		11		6		54.5%		984.4		966.0		3.0		3.0

		93		FSH 4B/02		17.12.02.		siment.		junica		3,5 god.		Ksena		6.6		1.8		19.8		6.22		8		5		62.5%		0.3		0.3		-0.5		-0.5

																								375		243		64.8%														375		243		64.8%





Ln P4+5

		1.3280404576		6.2133775144		6.6645127968		6.7980442301		6.3027226419		6.51036207		6.658542628		6.6880433014

		3.7038709407		2.6391598793		3.8919232296		3.71529964		2.3734566325		6.1849395704		1.1838722031		4.3559568332

		4.8869374208		4.9043898761		4.72690086		4.7986447868		3.2082545846		4.5560830757		2.4568382669		3.8530833844

		3.3323072711		1.9460124874		3.3155001476		5.1833838816		2.8755487294		7.7349545348		2.1283340998		6.8288158982



OPU 3

OPU 2

OPU 1

OPU 3

OPU 4

Redni broj OPU sekcije

Ln P4(ng/ml)+5



Prosjek Ln P4 + 5

		5.895455705

		3.5060598661

		4.1738915319

		4.1681071312



Redni broj OPU sekcije

Ln P4(ng/ml)+5

Srednji prosjek Ln P4 (ng/ml) + 5



Prosjek Ln E2iP4

		3.993206275		5.895455705

		3.2923233224		3.5060598661

		5.0351402349		4.1738915319

		3.8339284695		4.1681071312



prosjek Ln E2 (pg/ml)+2

prosjek Ln P4(ng/ml)+5

Broj OPU sekcije

Prosječna koncentracija E2 i P4 u serumu davateljica



omjer Ln (E2,P4) +10

		3.5649931856

		5.878506072

		6.9534913187

		5.758063954



Prosjek odnosa Ln (E2/P4) +10

Broj OPU sekcije

Ln (E2/P4) +10

Prosječan omjer estradiola i progesterona - Ln (E2/P4) +10



RADNO

		Redni broj OPU sekc.		oznaka		datum		davateljica								48 sati nakon FSH								broj asprir. fol.		broj asp. j.s.		RR %

								pasmina		kategorija		dob		ime		E2 pmol/L		E2 pg/ml		P4 nmol/L		P4 ng/ml								E2/P4 (pmol/L)		E2/P4 (pg/ml)		Ln E2/P4 (pmol/L)		Ln E2/P4 (pg/ml)		E2 pg/ml		P4 ng/ml		Ln E2 (pg/ml)		Ln P4 (ng/ml)		Ln P4 (ng/ml)+5		prosjek Ln P4(ng/ml)+5		Ln E2/P4 (pg/ml)		Ln E2 (pg/ml)+2		prosjek Ln E2 (pg/ml)+2		Ln E2/P4 (pg/ml)+10		Prosjek Ln E2/P4 (pg/ml)+10

		65		FSH 1A/02		29.10.02.		siment.		junica		20 mj.		Rita		3.6		1.0		12		3.8		18		15		83.3%		0.3		0.3		-1.2		-1.3		0.0000000000010		0.0000000038		-27.7		-19.4		1.3				3.7		1.98				1.7

		66		FSH 1A/02		29.10.02.		siment.		junica		22 mj.		Beta		15.7		4.3		10.7		3.4		15		7		46.7%		1.5		1.3		0.4		0.2		0.0000000000043		0.0000000034		-26.2		-19.5		6.2				5.2		3.45				3.3				molarna masa		E2		272.39

		70		FSH 1B/02		05.11.02.		siment.		junica		22 mj.		Jagoda		50.6		13.8		16.8		5.3		15		7		46.7%		3.0		2.6		1.1		1.0		0.0000000000138		0.0000000053		-25.0		-19.1		6.7				6.0		4.62				4.1

		71		FSH 1B/02		05.11.02.		siment.		junica		22 mj.		Vidra		114.1		31.1		19.2		6.0		12		5		41.7%		5.9		5.1		1.8		1.6		0.0000000000311		0.0000000060		-24.2		-18.9		6.8				6.6		5.44				4.7

		72		FSH 1B/02		05.11.02.		siment.		junica		22 mj.		Liza		25.3		6.9		11.7		3.7		6		4		66.7%		2.2		1.9		0.8		0.6		0.0000000000069		0.0000000037		-25.7		-19.4		6.3				5.6		3.93				3.7

		67		FSH 1A/02		29.10.02.		siment.		krava		5,5 god.		Zara		28.6		7.8		14.4		4.5		17		12		70.6%		2.0		1.7		0.7		0.5		0.0000000000078		0.0000000045		-25.6		-19.2		6.5				5.5		4.05				3.6						P4		314.47

		68		FSH 1A/02		29.10.02.		siment.		krava		6 god.		Zeta		39.6		10.8		16.7		5.3		10		3		30.0%		2.4		2.1		0.9		0.7		0.0000000000108		0.0000000053		-25.3		-19.1		6.7				5.7		4.38				3.8

		69		FSH 1B/02		05.11.02.		siment.		krava		3,5 god.		Ksena		29.7		8.1		17.2		5.4		13		8		61.5%		1.7		1.5		0.5		0.4		0.0000000000081		0.0000000054		-25.5		-19.0		6.7		5.9		5.4		4.09		4.0		3.5		3.6

		73		FSH 2A/02		12.11.02.		siment.		junica		20 mj.		Rita		8.8		2.4		0.9		0.3		14		9		64.3%		10.1		8.8		2.3		2.2		0.0000000000024		0.0000000003		-26.8		-22.0		3.7				7.2		2.87				5.3

		74		FSH 2A/02		12.11.02.		siment.		junica		22 mj.		Beta		27.5		7.5		0.3		0.1		11		7		63.6%		91.7		79.4		4.5		4.4		0.0000000000075		0.0000000001		-25.6		-23.1		2.6				9.4		4.01				7.5

		78		FSH 2B/02		19.11.02.		siment.		junica		22 mj.		Jagoda		1.8		0.5		1.05		0.3		16		14		87.5%		1.7		1.5		0.5		0.4		0.0000000000005		0.0000000003		-28.3		-21.8		3.9				5.4		1.29				3.5

		79		FSH 2B/02		19.11.02.		siment.		junica		22 mj.		Vidra		1.8		0.5		0.88		0.3		9		6		66.7%		2.0		1.8		0.7		0.6		0.0000000000005		0.0000000003		-28.3		-22.0		3.7				5.6		1.29				3.7

		80		FSH 2B/02		19.11.02.		siment.		junica		22 mj.		Liza		74.1		20.2		0.23		0.1		6		2		33.3%		322.2		279.1		5.8		5.6		0.0000000000202		0.0000000001		-24.6		-23.3		2.4				10.6		5.00				8.7

		75		FSH 2A/02		12.11.02.		siment.		junica		5,5 god.		Zara		2.2		0.6		10.4		3.3		14		11		78.6%		0.2		0.2		-1.6		-1.7		0.0000000000006		0.0000000033		-28.1		-19.5		6.2				3.3		1.49				1.4

		76		FSH 2A/02		12.11.02.		siment.		junica		6 god.		Zeta		231.9		63.2		0.1		0.0		13		9		69.2%		3312.9		2869.6		8.1		8.0		0.0000000000632		0.0000000000		-23.5		-24.5		1.2				13.0		6.15				11.1

		77		FSH 2B/02		19.11.02.		siment.		junica		3,5 god.		Ksena		34.4		9.4		1.67		0.5		23		18		78.3%		20.6		17.8		3.0		2.9		0.0000000000094		0.0000000005		-25.4		-21.4		4.4		3.5		7.9		4.24		3.3		6.0		5.9

		81		FSH 3A/02		26.11.02.		siment.		junica		20 mj.		Rita		35.9		9.8		2.84		0.9		13		8		61.5%		12.6		10.9		2.5		2.4		0.0000000000098		0.0000000009		-25.4		-20.8		4.9				7.4		4.28				5.5

		82		FSH 3A/02		26.11.02.		siment.		junica		22 mj.		Beta		138.7		37.8		2.89		0.9		12		10		83.3%		48.0		41.6		3.9		3.7		0.0000000000378		0.0000000009		-24.0		-20.8		4.9				8.7		5.63				6.8

		86		FSH 3B/02		03.12.02.		siment.		junica		22 mj.		Jagoda		14.6		4.0		2.42		0.8		9		5		55.6%		6.0		5.2		1.8		1.7		0.0000000000040		0.0000000008		-26.3		-21.0		4.7				6.7		3.38				4.7

		87		FSH 3B/02		03.12.02.		siment.		krava		22 mj.		Vidra		63.1		17.2		2.6		0.8		9		6		66.7%		24.3		21.0		3.2		3.0		0.0000000000172		0.0000000008		-24.8		-20.9		4.8				8.0		4.84				6.1

		88		FSH 3B/02		03.12.02.		siment.		krava		22 mj.		Liza		74.8		20.4		0.53		0.2		8		6		75.0%		141.1		122.2		4.9		4.8		0.0000000000204		0.0000000002		-24.6		-22.5		3.2				9.8		5.01				7.9

		83		FSH 3A/02		26.11.02.		siment.		krava		5,5 god.		Zara		112.3		30.6		2.04		0.6		14		9		64.3%		55.0		47.7		4.0		3.9		0.0000000000306		0.0000000006		-24.2		-21.2		4.6				8.9		5.42				7.0

		84		FSH 3A/02		26.11.02.		siment.		krava		6 god.		Zeta		162.5		44.3		0.25		0.1		12		6		50.0%		650.0		563.0		6.5		6.3		0.0000000000443		0.0000000001		-23.8		-23.3		2.5				11.3		5.79				9.4

		85		FSH 3B/02		03.12.02.		siment.		junica		3,5 god.		Ksena		184.9		50.4		1.01		0.3		16		13		81.3%		183.1		158.6		5.2		5.1		0.0000000000504		0.0000000003		-23.7		-21.9		3.9		4.2		10.1		5.92		5.0		8.2		7.0

		89		FSH 4A/02		10.12.02.		siment.		junica		20 mj.		Rita		41.8		11.4		0.6		0.2		9		5		55.6%		69.7		60.3		4.2		4.1		0.0000000000114		0.0000000002		-25.2		-22.4		3.3				9.1		4.43				7.2

		90		FSH 4A/02		10.12.02.		siment.		junica		22 mj.		Beta		3.6		1.0		0.15		0.0		10		7		70.0%		24.0		20.8		3.2		3.0		0.0000000000010		0.0000000000		-27.7		-23.8		1.9				8.0		1.98				6.1

		94		FSH 4B/02		17.12.02.		siment.		junica		22 mj.		Jagoda		25.3		6.9		0.59		0.2		7		4		57.1%		42.9		37.1		3.8		3.6		0.0000000000069		0.0000000002		-25.7		-22.4		3.3				8.6		3.93				6.7

		95		FSH 4B/02		17.12.02.		siment.		krava		22 mj.		Vidra		100.1		27.3		3.82		1.2		9		7		77.8%		26.2		22.7		3.3		3.1		0.0000000000273		0.0000000012		-24.3		-20.5		5.2				8.1		5.31				6.2

		96		FSH 4B/02		17.12.02.		siment.		krava		22 mj.		Liza		48.4		13.2		0.38		0.1		3		2		66.7%		127.4		110.3		4.8		4.7		0.0000000000132		0.0000000001		-25.1		-22.8		2.9				9.7		4.58				7.8

		91		FSH 4A/02		10.12.02.		siment.		krava		5,5 god.		Zara		3.6		1.0		49		15.4		13		7		53.8%		0.1		0.1		-2.6		-2.8		0.0000000000010		0.0000000154		-27.7		-18.0		7.7				2.2		1.98				0.3

		92		FSH 4A/02		10.12.02.		siment.		krava		6 god.		Zeta		177.2		48.3		0.18		0.1		11		6		54.5%		984.4		852.7		6.9		6.7		0.0000000000483		0.0000000001		-23.8		-23.6		2.1				11.7		5.88				9.8

		93		FSH 4B/02		17.12.02.		siment.		junica		3,5 god.		Ksena		6.6		1.8		19.8		6.2		8		5		62.5%		0.3		0.3		-1.1		-1.2		0.0000000000018		0.0000000062		-27.0		-18.9		6.8		4.2		3.8		2.59		3.8		1.8		5.8

																								375		243		64.8%																																				375		243		64.8%





Veličina folikula 12-24-48

		6.5		3.5		0.2		0

		4		6		1.4		0.1

		1.6		6.4		4.4		0.6

										4.1		6.4		0		0

										3.5		6.8		1.3		0

										2.8		7.6		3.6		0.3

																		4		3.9		0.4		0

																		2.1		4.9		1.8		0.1

																		1.6		4.8		4		0.5

																										3		3.3		1.1		0.1

																										3		4.3		1.6		0.5

																										1.4		5.6		2.8		1



12h    24h    48h
OPU 1

12h    24h    48h
OPU 2

12h    24h    48h
OPU 3

12h    24h    48h
OPU 3

2-5 mm

6-9 mm

10-14 mm

> 15 mm

2-5 mm

6-9 mm

10-14 mm

> 15 mm

2-5 mm

6-9 mm

10-14 mm

> 15 mm

2-5 mm

6-9 mm

10-14 mm

> 15 mm



FOLIKULI

		

				Br.folikula 12 h nakon FSH		2 do 5 mm								6 do 9 mm								10 do 14 mm								³ 15 mm

						FSH skupina 2-5 mm				DF-/FSH skupina 2-5 mm				FSH skupina 6-9 mm				DF-/FSH skupina 6-9 mm				FSH skupina 10-14 mm				DF-/FSH skupina 10-14 mm				FSH skupina  > 15 mm				DF-/FSH skupina > 15 mm

				OPU 1		6.5		0.9		4.3		0.8		3.5		0.8		5.6		0.6		0.2		0.2		1.4		0.4		0.0		0.0				0.0

				OPU 2		4.1		0.9		6.5		0.9		6.4		1.2		5.0		0.9		0.0		0.0		0.3		0.3		0.0		0.0				0.0

				OPU 3		4.0		0.7		5.4		0.4		3.9		0.7		4.3		1.0		0.4		0.2		0.4		0.2		0.0		0.0				0.0

				OPU 4		3.0		1.0		4.4		0.6		3.3		0.7		3.6		1.0		1.1		0.4		0.8		0.3		0.1		0.1				0.0

				UKUPNO		4.4		0.5		5.1		0.4		4.3		0.5		4.6		0.5		0.5		0.1		0.7		0.2		0.3		0.0				0.0

				Br.folikula 24 h nakon FSH		2 do 5 mm								6 do 9 mm								10 do 14 mm								³ 15 mm

						FSH skupina 2-5 mm				DF-/FSH skupina 2-5 mm				FSH skupina 6-9 mm				DF-/FSH skupina 6-9 mm				FSH skupina 10-14 mm				DF-/FSH skupina 10-14 mm				FSH skupina > 15 mm				DF-/FSH skupina > 15 mm

				OPU 1		4		0.9		2.8		0.3		6		0.7		6.1		0.7		1.4		0.4		3		0.9		0.1		0.1		0.5		0.3

				OPU 2		3.5		0.6		4.1		0.8		6.8		0.8		6.8		1.0		1.3		0.4		1.5		0.6		0		0.0		0		0.0

				OPU 3		2.1		0.8		3.8		0.3		4.9		0.6		5.6		0.9		1.8		0.4		1.6		0.5		0.1		0.1		0.1		0.1

				OPU 4		3		0.9		2.8		0.7		4.3		0.8		4.4		0.8		1.6		0.5		1.8		0.6		0.5		0.3		0		0.0

				UKUPNO		3.1		0.4		3.3		0.3		5.5		0.4		5.7		0.4		1.5		0.2		2		0.3		0.2		0.8		0.2		0.07

				Br folikula 48h nakon FSH		OPU 1								OPU 2								OPU 3								OPU 4

						FSH skupina				DF-/FSH skupina				FSH skupina				DF-/FSH skupina				FSH skupina				DF-/FSH skupina				FSH skupina				DF-/FSH skupina

				2 do 5 mm		1.6		0.4		1.0		0.3		2.8		0.6		1.6		0.6		1.6		0.5		0.4		0.3		1.4		0.6		0.4		0.4

				6 do 9 mm		6.4		1.2		7.1		1.1		7.6		1.8		8.4		1.4		4.8		0.9		6.9		0.8		5.6		1.1		5.0		0.6

				10 do 14 mm		4.4		0.8		4.5		0.7		3.6		0.6		3.3		0.8		4.0		0.5		4.3		0.6		2.8		0.6		3.4		0.9

				³ 15 mm		0.6		0.3		0.8		0.5		0.3		0.1		0.3		0.1		0.5		0.3		0.4		0.2		1.0		0.6		0.3		0.1

				UKUPNO		12.6		1.8		13.3		1.4		14.0		1.1		13.3		1.7		9.9		1.5		11.6		1.0		10.8		1.5		8.8		1.0

						12 h				24 h				48 h				12 h				24 h				48 h				12 h				24 h				48 h				12 h				24 h				48 h

		OPU 1		2-5 mm		6.5		0.9		4		0.9		1.6		0.4

				6-9 mm		3.5		0.8		6		0.7		6.4		1.2

				10-14 mm		0.2		0.2		1.4		0.4		4.4		0.8

				> 15 mm		0.0		0.0		0.1		0.1		0.6		0.3

				UKUPNO										13.3		1.4

		OPU 2		2-5 mm														4.1		0.9		3.5		0.6		2.8		0.6

				6-9 mm														6.4		1.2		6.8		0.8		7.6		1.8

				10-14 mm														0.0		0.0		1.3		0.4		3.6		0.6

				> 15 mm														0.0		0.0		0		0.0		0.3		0.1

				UKUPNO																						14.0		1.1

		OPU 3		2-5 mm																										4.0		0.7		2.1		0.8		1.6		0.5

				6-9 mm																										3.9		0.7		4.9		0.6		4.8		0.9

				10-14 mm																										0.4		0.2		1.8		0.4		4.0		0.5

				> 15 mm																										0.0		0.0		0.1		0.1		0.5		0.3

				UKUPNO																																		9.9		1.5

		OPU 4		2-5 mm																																						3.0		1.0		3		0.9		1.4		0.6

				6-9 mm																																						3.3		0.7		4.3		0.8		5.6		1.1

				10-14 mm																																						1.1		0.4		1.6		0.5		2.8		0.6

				> 15 mm																																						0.1		0.1		0.5		0.3		1.0		0.6

				UKUPNO																																														10.8		1.5





DF-FSH postoci

		D2 % oplođ.		D2 % oplođ.		D2 % oplođ.		D2 % oplođ.

		D7 % M. + Bl.		D7 % M. + Bl.		D7 % M. + Bl.		D7 % M. + Bl.

		D9 % hBl		D9 % hBl		D9 % hBl		D9 % hBl



OPU 1

OPU 2

OPU 3

OPU 4

DF-/FSH skupina

0.9104

0.8522

0.8073

0.7342

0.2895

0.3251

0.4366

0.3651

0.1239

0.1729

0.3022

0.116



FSH postoci

		D2 % oplođ.		D2 % oplođ.		D2 % oplođ.		D2 % oplođ.

		D7 % M. + Bl.		D7 % M. + Bl.		D7 % M. + Bl.		D7 % M. + Bl.

		D9 % hBl		D9 % hBl		D9 % hBl		D9 % hBl



D7 M/Bl (%) rate

D9 hBl (%) rate

OPU 1

OPU 2

OPU 3

OPU 4

D2 cleavage rate (%)

0.853

0.8888

0.8181

0.725

0.489

0.436

0.409

0.3916

0.1435

0.1346

0.1373

0.0833



OPLODNJA

		

				DF-/FSH skupina		D2 % oplođ.				D7 % M. + Bl.				D9 % hBl

				OPU 1		91.04%				28.95%				12.39%

				OPU 2		85.22%				32.51%				17.29%

				OPU 3		80.73%				43.66%				30.22%

				OPU 4		73.42%				36.51%				11.60%

				FSH skupina		D2 % oplođ.				D7 % M. + Bl.				D9 % hBl

				OPU 1		85.30%				48.90%				14.35%

				OPU 2		88.88%				43.60%				13.46%

				OPU 3		81.81%				40.90%				13.73%

				OPU 4		72.50%				39.16%				8.33%






