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ABSTRACT:  Mature ewes (n = 20) were used to study effects of short-term feed withdrawal on endocrine changes and ovulation rates in ewes fasted during the luteal phase of the estrous cycle.  Synchronized ewes were observed in estrus and randomly assigned to control (n = 10) and fasted (n = 10) groups.  Control ewes were fed ad libitum throughout the experiment.  Fasted ewes were not fed from day 7 to 11 of the estrous cycle.  Daily blood samples were collected from day 6 through 11.  On day 12 of the estrous cycle all ewes were treated with 10 mg PGF2( (Lutalyse() and fed ad libitum.  Blood samples were collected at 2 h intervals for 72 h after PGF2( administration.  Ovulation rates were determined laparoscopically by counting corpora lutea 13 days after the administration of PGF2(  Serum concentrations of progesterone (P4), insulin-like growth factor-I (IGF-I), and IGF-binding proteins (IGFBPs) were assayed.  Ovulation rates of control and fasted ewes did not differ (P > 0.05). However, magnitude of the preovulatory LH surge was reduced (P < 0.05) and delayed (P < 0.05) in fasted ewes.  Fasted ewes had higher (P < 0.05) serum concentrations of P4 from the second day of fasting until 8 h after PGF2(.  In fasted ewes, serum IGF-I concentrations started to decrease (P < 0.05) on the second day of fasting and continued to decline until the last day of fasting.  After the resumption of providing ad libitum feed to the fasted ewes, serum concentrations began to increase and were comparable to control ewes within 3 days.  Serum concentrations of IGFBPs did not differ between control and fasted ewes except at 96 h of fasting when IGFBP-1 and IGFBP-2 were higher (P < 0.05) in fasted than control ewes.  In summary, feed withdrawal from ewes for 5 days evokes endocrine changes that may perturb the estrous cycle.  


Introduction

Short-term feed withdrawal results in decreased secretion of LH in monkeys, laboratory animals, suckling lambs and pigs.  However a similar effect has been difficult to consistently demonstrate in ruminant animals.  It appears that adult sheep and cattle are more resistant to such nutritional restraints perhaps because of ruminal reservoirs of fermenting nutrients, stores of body fats, and/or decreased metabolic requirements for body functions other than maintenance.  Smith (1988) reported decreased ovulation rate in feed restricted ewes. This effect is more pronounced when ewes are fasted during the luteal phase of the estrous cycle. To further evaluate such a possibility, the current project was conducted to evaluate the effects of fasting during the luteal phase preceding ovulation on endocrine changes and ovulation rates in mature ewes.  

Materials and Methods

Ewes with synchronized estrous cycles were randomly allotted to control (n = 10) or fasted (n = 10) groups.  Control ewes were fed ad libitum throughout the experiment.  Ewes in the fasted group were withheld from feed from days 7 to 11 (day 0 = first day of estrus) of their estrous cycle. On day 12 of the estrous cycle all ewes were treated with 10 mg PGF2( (Lutalyse() and fasted ewes were returned to ad libitum feed.  Ovulation rates were determined laparoscopically by counting corpora lutea 13 d after the administration of PGF2(.  Daily blood samples were collected prior to and during feed withdrawal.  Additional blood samples were obtained at 2-h intervals for 72 h after PGF2( and on days 7, 10 and 12 of the subsequent estrous cycle.  Serum was analyzed for LH (Alexander et al., 1994), progesterone (Eggleston et al., 1990), insulin-like growth factor-I (IGF-I; Funston et al., 1995) and IGF-binding proteins (IGFPBs; Clapper et al., 1998) as previously described.  


A replicate (Trial 2) of the experiment (n = 10 ewes/group) was subsequently conducted because a proportion of the ewes in the fed and fasted groups did not exhibit a preovulatory surge release of LH during the 72 h interval following administration of PGF2(.  Hence, in Trial 2 blood samples were collected at 2 h intervals for 110 h and then at 6 h intervals until 176 h after administration of PGF2(.  


Effects of fasting on serum concentrations of LH, P4, IGF-I, and IGFBPs were analyzed for treatment and time effects using the General Linearized Model of the Statistical Analysis System (SAS, 1985).  Differences were considered significant at P < 0.05.  

Results and Discussion


Killeen (1982) reported that ovulation rates in ewes were depressed when ewes were fasted from days 7 to 13 of the estrous cycle preceding mating.  In contrast, ovulation rates determined 13 d after the administration of PGF2( in either replicate of the current experiment did not differ (P > 0.05) among control and fasted ewes (1.9 ± 2.2 and 1.7 ± 2.3 corpora lutea, respectively).   Similarly, ovulation rate in swine was not influenced by feed restriction (Mao et al., 1999).  


In the first trial, 2 and 4 ewes in the control and feed-restricted groups respectively, did not exhibit a preovulatory surge release of LH by the end of the frequent blood sampling period at 72 h even though ultimate ovulation rates did not differ.  In Trial 2, preovulatory surge releases of LH were detected at 88 ± 10 h after administration of PGF2( in control ewes.  In fasted ewes the magnitude of the LH surge was reduced (P < 0.05) and delayed (P < 0.05) until 117 ± 20 h after treatment with PGF2( (Figure 1).  A similar reduction in release of LH occurred in feed-restricted prepubertal lambs probably due to a decreased release of GnRH (Prasad et al., 1993).  

Fasted ewes had higher (P < 0.05) serum concentrations of progesterone from the second day of fasting until 8 h after PGF2( (Figure 2).  Parr (1992) and Parr et al. (1993) also reported similar relationships between feed intake and serum concentrations of progesterone.  Serum concentrations of progesterone declined to < 0.75 ng/ml by 59 ± 10 h following administration of PGF2α in control ewes but not until 90 ± 13 h in fasted ewes.  Hence, it is proposed the prolonged interval from PGF2( administration to the preovulatory LH surge in fasted ewes may be attributed to continued negative feedback effects of progesterone on the secretion of GnRH (Turzillo and Nett, 1999).  In addition, based on Parr et al. (1993) and recent preliminary evidence using ovariectomized ewes that were progesterone-treated and submitted to fasting as described in the present experiment, it is proposed that the elevated serum concentrations of progesterone present during fasting was caused by a reduced clearance rate of the hormone.  Such a postulate is supported by observations that hepatic catabolic pathways for steroids are influenced by diet (Smith, 1988).  


Although precise mechanisms remain elusive, changes in components of the IGF-I system may mediate some of the effects of nutrition on reproduction (Snyder et al., 1999).  In fasted ewes, serum concentrations of IGF-I (Figure 3) began to decrease (P < 0.05) on the second day of fasting and did not return to concentrations comparable to control ewes until 3 days after realimentation.  Oldham et al. (1999) observed similar effects that were age-independent in sheep.  Serum concentrations of IGFBP-1 and -2 were elevated (P < 0.05) at 96 h of fasting in agreement with Osborn et al. (1992) and Olham et al. (1999).  Hence, glucose availability or other nutritional factors (i.e. fatty acids) may influence reproduction by altering components of the IGF-I system (Schillo, 1992; Snyder et al., 1999; Roberts et al., 2001).   

Implications


Feed restriction during the luteal phase of the estrous cycle evokes endocrine changes that influence timing of the ensuing LH surge and presumably ovulation.  Hence, involuntary feed withdrawal such as may occur during winter storms could delay conception dates and ultimate pounds of lamb produced.  

Literature Cited
Alexander, B.M., W.J. Murdoch, D.M. Hallford, and G.E. Moss.  1994.  Seasonal effect of antihistamine on mean serum concentration of luteinizing hormone, growth hormone, and prolactin in ovariectomized ewes.  An. Reprod. Sci. 37:15-24.

Clapper, J.A., J.L. Snyder, A.J. Roberts, D.L. Hamernik, and G.E. Moss.  1998.  Estradiol increases relative amounts of insulin-like growth factor binding protein (IGFBP)-3 in serum and expression of IGFPB-2 in anterior pituitaries of ewes.  Biol. Reprod. 59:124-130.

Eggleston, D.L., C. Wilken, E.A. Van Kirk, R.G. Slaughter, T.H. Ji, and W.J. Murdoch.  1990.  Progesterone induces expression of endometrial messenger RNA encoding for cyclooxygenase.  Prostaglandins 39:675-683.

Funston, R.N., G.E. Moss, and A.J. Roberts.  1995.  Insulin-like growth factor-I and IGF binding proteins in bovine sera and pituitaries at different stages of the estrous cycle.  Endocrinology. 136:62-68.

Killeen, I.D. 1982.  Effects of fasting ewes before mating on their reproductive performance.  Theriogenology 17:433-435.

Mao, J., L.J. Zak, J.R. Cosgrove, S. Shostak, and G.R. Foxcroft.  1999.  Reproductive, metabolic, and endocrine responses to feed restriction and GnRH treatment in primiparous, lactating sows.  J. Anim. Sci. 77:724-735.

Oldham, J.M., J.A. Martyn, K.M. Hua, N.A. MacDonald, S.C. Hodgkinson, and J.J. Bass.  1999.  Nutritional regulation of IGF-II, but not IGF-I, is age dependent in sheep.  J. Endocrinol. 163:395-402.

Osborn, B.H., J. Fowlkes, V.K. Han, and M. Freemark.  1992.  Nutritional regulation of insulin-like growth factor-binding protein gene expression in ovine fetus and pregnant ewe.  Endocrinology 131:1743-1750.

Parr, R.A.  1992.  Nutritional-progesterone interactions during early pregnancy in sheep.  Reprod. Fert. Dev. 4:297-300.

Parr, R.A., I.F. Davis, M.A. Miles, and T.J. Squires.  1993.  Feed intake affects metabolic clearance rate of progesterone in sheep.  Res. Vet. Sci. 55:306-310.

Prasad, B.M., C.D. Conover, D.K. Sarkar, J. Rabii, and J.P. Advis.  1993.  Feed restriction in prepubertal lambs: effect on puberty onset and on in vivo release of luteinizing-hormone-releasing hormone, neuropeptide Y and beta-endorphin from the posterior-lateral median eminence.  Neuroendocrinology 57:1171-1181.

Roberts, A.J., R.N. Funston, and G.E. Moss.  2001.  Insulin-like growth factor binding proteins in the bovine anterior pituitary.  Endocrine Accepted.  

SAS, 1985.  SAS User's Guide: Statistics.  Cary, NC: Statistical Analysis System Institute, Inc.

Schillo, K.K. 1992. Effects of dietary energy on control of luteinizing hormone secretion in cattle and sheep. J. Anim. Sci. 70: 1271-1282.

Smith, J.F. 1988.  Influence of nutrition on ovulation rate in the ewe.  Aust. J. Biol. Sci. 41:27-36.

Snyder, J.L., J.A. Clapper, A.J. Roberts, D.W. Sanson, D.L. Hamernik, and G.E. Moss.  1999.  Insulin-like growth factor-I, insulin-like growth factor-binding proteins, and gonadotropins in the hypothalamic-pituitary axis and serum of nutrient-restricted ewes.  Biol. Reprod. 61:219-224.  

Turzillo, A.M. and T.M. Nett.  1999.  Regulation of GnRH receptor gene expression in sheep and cattle.  J. Reprod. Fert. Suppl. 54:75-86.

[image: image1.wmf]0

10

20

30

40

50

60

78

88

98

108

118

128

Hours after PGF

2

α 

Serum LH (ng/ml)

Control

Fasted


Figure 1. Time and magnitude of the preovulatory LH surge in control and fasted ewes following treatment with PGF2(.  Both time and magnitude of the surges differed among groups (P < 0.05).
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Figure 2.  Serum concentrations of progesterone (P4) in control and fasted ewes prior to, and after withdrawal of feed for 5 days and following treatment with PGF2( on day 12 of the estrous cycle.  
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Figure 3.  Serum concentrations of insulin-like growth factor-I (IGF-I) in control and fasted ewes prior to, and after withdrawal of feed for 5 days and following treatment with PGF2( on day 12 of the estrous cycle.  
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				C-770		C-772		C-773		C-775		C-781		C-782		C-783		C-787		C-790		C-795		F-774		F-777		F-779		F-785		F-788		F-789		F-793		F-794		F-796		F-798		Control		SD		SE		Fasted		SD		SE

		-96		0.62		0.55		0.41		0.54		0.53		0.32		0.47		0.54		0.68		0.46		1.11		0.68		0.66		0.66		0.68		0.72		0.48		0.67		0.22		0.93		0.51		0.10		0.03		0.68		0.24		0.07

		-48		1.38		1.80		1.97		1.01		1.61		0.90		1.14		1.57		1.60		1.29		1.07		1.36		1.69		1.71		1.64		1.59		1.14		1.34		0.95		1.29		1.43		0.34		0.11		1.38		0.27		0.09

		-24		1.69		1.62		2.09		1.39		2.78		1.33		1.62		1.61		1.75		1.49		1.43		1.90		1.88		2.65		2.11		2.16		2.35		1.87		1.16		2.22		1.74		0.42		0.13		1.97		0.43		0.14

		0		2.06		2.74		3.06		1.84		2.93		2.30		2.57		2.56		2.43		2.52		0.56		2.05		2.44		2.83		2.64		1.94		2.82		2.31		1.71		2.60		2.50		0.37		0.12		2.19		0.69		0.22

		24		1.84		2.91		3.51		2.79		3.57		2.21		2.76		2.37		3.22		2.69		0.82		2.97		3.32		3.90		5.29		3.01		4.12		3.11		3.66		2.73		2.79		0.55		0.18		3.29		1.15		0.36

		48		2.50		2.57		3.49		2.60		3.34		3.27		3.04		2.38		2.64		3.05		1.11		3.86		3.26		5.06		6.51		2.98		4.19		3.19		3.01		2.85		2.89		0.40		0.13		3.60		1.45		0.46

		72		3.15		3.45		3.70		4.16		3.70		3.20		3.59		2.56		3.82		3.01		1.32		6.08		4.41		6.62		7.32		3.22		6.06		5.38		6.10		5.44		3.43		0.46		0.15		5.19		1.78		0.56

		96		2.72		3.28		5.04		3.86		3.55		3.38		2.67		2.39		3.28		3.05		2.26		7.48		6.70		8.21		8.80		4.20		8.04		5.74		7.30		6.22		3.32		0.75		0.24		6.49		2.00		0.63

		122		3.62		4.86		4.86		3.96		3.03		3.00		2.67		2.11		5.00		3.32		0.41		7.31		5.80		6.26		7.42		4.20		8.28		6.15		8.51		8.12		3.64		1.00		0.32		6.25		2.44		0.77

		124		2.75		3.85		3.54		3.89		2.40		2.93		3.03		2.32		3.71		2.72		0.38		7.18		5.63		5.23		8.13		4.01		7.08		6.10		6.64		8.02		3.11		0.59		0.19		5.84		2.30		0.73

		126		2.25		4.89		3.59		3.18		2.36		2.95		2.84		1.82		3.96		2.87		4.47		7.73		6.31		5.01		6.52		3.32		5.95		4.32		7.57		10.38		3.07		0.90		0.28		6.16		2.06		0.65

		128		2.32		4.30		3.17		2.32		4.00		2.11		1.97		1.65		2.93		2.03		0.26		4.14		3.63		3.77		4.82		1.74		3.89		0.03		5.59		7.70		2.68		0.90		0.28		3.56		2.36		0.75

		130		1.70		4.49		2.37		2.26		1.77		1.85		1.34		1.18		2.21		1.81		0.27		3.35		2.69		3.34		3.26		1.96		3.60		2.50		3.44		4.70		2.10		0.92		0.29		2.91		1.18		0.37

		136		1.70		4.43		1.81		1.53		1.16		1.38		1.52		1.20		1.64		1.91		0.38		3.63		1.98		2.56		3.38		1.90		1.25		0.40		3.93		7.15		1.83		0.95		0.30		2.65		2.02		0.64

		144		1.46		3.84		1.33		0.94		0.64		1.04		0.70		2.09		1.17		1.05		0.28		4.16		1.74		1.90		3.38		3.34		2.86		1.40		2.99		4.81		1.43		0.94		0.30		2.69		1.36		0.43

		168		0.90		4.46		0.45		1.34		0.17		0.28		0.21		0.13		0.45		1.87		0.16		4.09		1.96		0.86		3.26		3.28		3.88		0.54		3.24		5.82		1.03		1.34		0.42		2.71		1.80		0.57

		192		0.17		3.64		0.21		1.97		0.09		0.16		0.15		0.05		0.28		2.53		0.45		4.23		0.70		0.25		2.35		3.06		4.98		0.14		3.13		5.55		0.92		1.30		0.41		2.48		2.03		0.64

		204		0.10		2.94		0.11		0.95		0.08		0.10		0.08		0.04		0.15		1.34		0.52		3.91		0.17		0.29		1.90		1.50		4.34		0.06		2.90		3.65		0.59		0.94		0.30		1.92		1.67		0.53

		216		0.08		1.51		0.08		0.21		0.06		0.14		0.05		0.05		0.15		1.01		0.89		2.69		0.15		0.51		1.35		1.30		5.37		0.09		3.57		1.59		0.33		0.51		0.16		1.75		1.68		0.53

		220		0.08		0.96		0.11		0.14		0.06		0.14		0.10		0.07		0.17		0.70		1.13		2.59		0.13		0.19		1.06		1.14		4.54		0.08		4.87		0.90		0.25		0.31		0.10		1.66		1.76		0.56

		226		0.06		0.61		0.14		0.12		0.15		0.17		0.12		0.21		0.18		0.40		1.10		2.35		0.11		0.32		1.13		0.54		3.42		0.11		4.40		0.60		0.22		0.16		0.05		1.41		1.49		0.47

		232		0.06		0.42		0.08		0.16		0.20		0.19		0.18		0.25		0.19		0.20		1.08		1.55		0.08		0.35		0.93		0.21		2.27		0.09		2.37		0.34		0.19		0.10		0.03		0.93		0.88		0.28

		238		0.03		0.17		0.03		0.08		0.23		0.09		0.25		0.23		0.17		0.10		0.91		1.44		0.09		0.41		1.17		0.12		1.92		0.18		2.83		0.24		0.14		0.08		0.03		0.93		0.92		0.29

		244		0.03		0.07		0.10		0.05		0.41		0.19		0.47		0.32		0.25		0.09		1.06		0.91		0.04		0.48		1.14		0.03		1.22		0.18		1.71		0.28		0.20		0.16		0.05		0.70		0.58		0.18

		250		0.09		0.12		0.21		0.03		0.59		0.18		0.40		0.61		0.40		0.09		1.30		0.60		0.05		0.75		1.21		0.08		0.52		0.32		1.43		0.29		0.27		0.21		0.07		0.66		0.50		0.16

		256		0.14		0.09		0.30		0.07		0.60		0.13		0.37		0.43		0.49		0.03		1.36		0.25		0.05		0.60		1.21		0.03		0.31		0.44		0.91		0.34		0.26		0.20		0.06		0.55		0.46		0.15

		262		0.26		0.11		0.31		0.07		0.76		0.33		0.59		0.52		0.62		0.07		1.28		0.25		0.23		0.70		1.23		0.08		0.23		0.42		0.42		0.28		0.36		0.25		0.08		0.51		0.42		0.13

		268		0.28		0.09		0.49		0.04		0.90		0.23		0.78		0.71		0.70		0.03		1.83		0.22		0.25		1.02		1.95		0.11		0.22		0.67		0.42		0.42		0.42		0.33		0.10		0.71		0.68		0.21

		274		0.46		0.09		0.70		0.10		1.00		0.44		0.91		0.78		1.03		0.05		2.00		0.24		0.36		1.01		1.83		0.06		0.22		0.54		0.42		0.32		0.56		0.38		0.12		0.70		0.69		0.22

		280		0.57		0.70		0.94		0.13		1.18		0.75		1.15		0.91		0.95		0.09		2.07		0.14		0.54		1.09		1.66		0.03		0.25		0.76		0.27		0.20		0.74		0.38		0.12		0.70		0.70		0.22

		286		0.63		0.09		0.23		0.28		1.34		1.15		1.28		1.11		1.49		0.14		2.43		0.13		0.70		2.46		1.15		0.03		0.22		0.17		0.24		2.57		0.78		0.55		0.18		1.01		1.07		0.34

		292		0.93		0.18		1.11		0.40		1.44		1.02		1.29		1.69		1.35		0.17		2.37		0.06		0.72		1.47		1.38		0.04		0.14		1.32		0.13		0.16		0.96		0.54		0.17		0.78		0.81		0.26

		298		1.09		0.11		0.97		0.27		1.66		1.05		1.30		1.64		1.68		0.21		2.02		0.11		0.88		1.48		1.80		0.03		0.09		0.89		0.20		0.25		1.00		0.61		0.19		0.77		0.76		0.24

		372		2.33		0.98		2.43		1.57		3.64		1.99		2.98		2.96		3.48		1.09		2.45		0.31		1.70		2.59		1.63		0.39		0.64		2.06		0.31		1.02		2.34		0.94		0.30		1.31		0.89		0.28

		442		2.25		2.32		4.11		3.67		5.13		3.14		3.45		3.25		4.81		3.77		4.65		1.81		2.75		3.97		2.37		1.96		3.49		4.01		1.90		2.97		3.59		0.94		0.30		2.99		1.00		0.32

		516		2.44		2.84		3.19		5.17		2.87		3.38		3.48		3.73		4.96		3.37		0.77		2.07		3.17		3.30		1.27		2.00		2.54		2.68		2.45		2.24		3.54		0.88		0.28		2.25		0.78		0.25

		540		1.82		2.43		2.93		3.37		1.57		2.06		2.16		3.01		4.13		3.38		0.35		1.91		3.03		2.95		2.00		1.56		2.75		3.47		2.98		2.54		2.69		0.81		0.26		2.35		0.92		0.29

		588		0.69		3.33		0.38		3.15		0.03		0.04		0.07		0.11		0.25		3.81		0.03		2.28		1.93		0.38		0.51		1.62		3.87		0.43		3.65		3.47		1.19		1.57		0.50		1.82		1.47		0.46

				C-770		C-772		C-773		C-775		C-781		C-782		C-783		C-787		C-790		C-795		F-774		F-777		F-779		F-785		F-788		F-789		F-793		F-794		F-796		F-798		Con		SD		SE		Fast		SD		SE

		time of < .75ng/ml		192		226		168		216		144		168		144		168		168		220		128		250		192		192		232		226		250		168		262		226		181.4		30.4		9.6		212.6		42.1		13.3

		hr from PG to .75ng/ml		70		104		46		94		22		46		22		46		46		98		6		128		70		70		110		104		128		46		140		104		59.4		30.4		9.6		90.6		42.1		13.3

		Time of LH surge		202		268		206		238		182		186		184		182		190		256		134		298		222		184				274		286		186		298		268		209.4		32.6		10.3		238.9		59.6		18.8

		hr from .75ng/ml to LH surge		10		42		38		22		38		18		40		14		22		36		6		48		30		-8				48		36		18		36		42		28.0		12.0		3.8		28.4		19.4		6.1
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		ID		hr		Re-run

																																								F-788 no surge														AVR		AVR		SDEV		SDEV		SEM		SEM				after fasting		after pgf2alpha		AVR		AVR				SDEV		SDEV		SEM		SEM

												C-770		C-772		C-773		C-775		C-781		C-782		C-783		C-787		C-790		C-795		F-774		F-777		F-779		F-785				F-789		F-793		F-794		F-796		F-798				C		F		C		F		C		F								Control		Fasted				C		F		C		F

		C-770		192		1.84						1.84		2.93		2.33		3.67		1.63		1.97		1.41		2.29		1.84		1.93		2.22		1.63		2.74		1.81				3.21		1.95		2.99		1.65		2.37				2.19		2.29		0.6701000888		0.5867167916		0.2119042541		0.20				200		78		2.19				0.21		0.67		0.59		0.21		0.20

		C-770		194		1.56						1.56		2.95		4.18		3.92		2.83		1.58		2.22		2.92		2.48		1.88		2.91		3.04		2.88		1.97				2.10		1.73		2.79		1.76		2.03				2.65		2.36		0.90		0.54		0.28		0.18				202		80		2.65				0.28		0.90		0.54		0.28		0.18

		C-770		196		1.88						1.88		3.69		15.05		3.78		2.03		2.49		1.44		4.69		2.82		2.26		0.20		2.43		4.19		2.13				1.30		2.32		6.46		2.34		1.66				4.01		2.56		4.01		1.81		1.27		0.60				204		82		4.01				1.27		4.01		1.81		1.27		0.60

		C-770		198		5.70						5.70		5.21		50.41		5.14		2.13		4.71		2.76		9.48		10.36		3.10		4.49		3.00		14.88		2.39				1.89		1.50		17.78		12.35		0.98				9.90		6.58		14.48		6.53		4.58		2.18				206		84		9.90				4.58		14.48		6.53		4.58		2.18

		C-770		200		25.82						25.82		4.76		59.49		5.61		18.70		30.97		46.84		25.77		56.46		11.00		46.28		3.02		35.03		8.17				8.78		2.99		36.38		22.15		1.57				28.54		18.26		19.97		17.12		6.31		5.71				208		86		28.54				6.31		19.97		17.12		6.31		5.71

		C-770		202		40.71						40.71		50.41		50.77		91.36		57.43		47.87		59.14		29.21		60.99		81.13		63.29		37.35		37.76		27.48				17.94		43.89		45.56		27.31		46.45				56.90		38.56		18.22		13.36		5.76		4.45				210		88		56.90				5.76		18.22		13.36		5.76		4.45

		C-770		204		27.34						27.34		10.98		26.96		12.69		41.42		46.49		43.64		23.87		38.74		6.43		38.18				24.34		26.29				2.72		8.67		32.21				12.34				27.86		20.68		14.49		13.04		4.58		4.35				212		90		27.86				4.58		14.49		13.04		4.58		4.35

		C-770		206		17.37						17.37		2.55		12.42		4.53		22.62		36.79		23.18		20.82		16.71		2.14		19.57				13.44		20.47				1.37		2.14		22.14				1.99				15.91		11.59		10.91		9.51		3.45		3.17				214		92		15.91				3.45		10.91		9.51		3.45		3.17

		C-770		208		7.82						7.82		1.52		5.05		2.53		13.44		20.48		11.18		10.67		12.89		1.50		11.79				7.91		11.24				1.13				12.17				1.41				8.71		7.61		6.19		5.14		1.96		1.71				216		94		8.71				1.96		6.19		5.14		1.96		1.71

		C-770		210		3.77						3.77		1.69		3.30		2.17		7.68		9.86		3.98		6.13		6.70		1.32		6.39				4.53		5.81				1.06				4.79				1.12				4.66		3.95		2.83		2.31		0.89		0.77				218		96		4.66				0.89		2.83		2.31		0.89		0.77

		C-770		212		1.76						1.76		2.21		2.18		1.97		4.16		5.47		3.20		4.26		4.13		1.20								2.51								3.02				1.02				3.05		2.18		1.39		1.04		0.44		0.35				220		98		3.05				0.44		1.39		1.04		0.44		0.35

		C-772		238		2.93																																																														222		100

		C-772		244		2.95				Time		202.00		268.00		206.00		238		182		186		184		182		190		256		136		298		224		184				274		286		186		298		268				209.40		239.33		32.59		59.06		10.31		19.69				224		102

		C-772		250		3.69						80.00		146.00		84.00		116.00		60.00		64.00		62.00		60.00		68.00		134.00		14.00		176.00		102.00		62.00				152.00		164.00		64.00		176.00		146.00				87.40		117.33		32.59		59.06		10.31		19.69				226		104

		C-772		256		5.21																																																														228		106

		C-772		262		4.76																																																														230		108				2.29		0.20

		C-772		268		50.41																																																														232		110				2.36		0.18

		C-772		274		10.98																																																														234		112				2.56		0.60

		C-772		280		2.55																																																														236		114				6.58		2.18

		C-772		286		1.52																																																														238		116				18.26		5.71

		C-772		292		1.69																																																														240		118				38.56		4.45

		C-772		298		2.21																																																														242		120				20.68		4.35

		C-773		196		2.33																																																														244		122				11.59		3.17

		C-773		198		4.18																																																														246		124				7.61		1.71

		C-773		200		15.05																																																														248		126				3.95		0.77

		C-773		202		50.41																																																														250		128				2.18		0.35

		C-773		204		59.49

		C-773		206		50.77

		C-773		208		26.96

		C-773		210		12.42

		C-773		212		5.05

		C-773		214		3.30

		C-773		216		2.18

		C-775		224		3.67

		C-775		226		3.92

		C-775		228		3.78

		C-775		230		5.14

		C-775		232		5.61

		C-775		238		91.36

		C-775		244		12.69

		C-775		250		4.53

		C-775		256		2.53

		C-775		262		2.17

		C-775		268		1.97

		C-781		172		1.63

		C-781		174		2.83

		C-781		176		2.03

		C-781		178		2.13

		C-781		180		18.70

		C-781		182		57.43

		C-781		184		41.42

		C-781		186		22.62

		C-781		188		13.44

		C-781		190		7.68

		C-781		192		4.16

		C-782		176		1.97

		C-782		178		1.58

		C-782		180		2.49

		C-782		182		4.71

		C-782		184		30.97

		C-782		186		47.87

		C-782		188		46.49

		C-782		190		36.79

		C-782		192		20.48

		C-782		194		9.86

		C-782		196		5.47

		C-783		174		1.41

		C-783		176		2.22

		C-783		178		1.44

		C-783		180		2.76

		C-783		182		46.84

		C-783		184		59.14

		C-783		186		43.64

		C-783		188		23.18

		C-783		190		11.18

		C-783		192		3.98

		C-783		194		3.20

		C-787		172		2.29

		C-787		174		2.92

		C-787		176		4.69

		C-787		178		9.48

		C-787		180		25.77

		C-787		182		29.21

		C-787		184		23.87

		C-787		186		20.82

		C-787		188		10.67

		C-787		190		6.13

		C-787		192		4.26

		C-790		180		1.84

		C-790		182		2.48

		C-790		184		2.82

		C-790		186		10.36

		C-790		188		56.46

		C-790		190		60.99

		C-790		192		38.74

		C-790		194		16.71

		C-790		196		12.89

		C-790		198		6.70

		C-790		200		4.13

		C-795		230		1.93

		C-795		232		1.88

		C-795		238		2.26

		C-795		244		3.10

		C-795		250		11.00

		C-795		256		81.13

		C-795		262		6.43

		C-795		268		2.14

		C-795		274		1.50

		C-795		280		1.32

		C-795		286		1.20

		F-774		124		3.01

		F-774		126		2.22

		F-774		128		2.91

		F-774		130		0.20

		F-774		132		4.49

		F-774		134		46.28

		F-774		136		63.29

		F-774		138		38.18

		F-774		140		19.57

		F-774		142		11.79

		F-774		144		6.39

		F-777		268		1.63

		F-777		274		3.04

		F-777		280		2.43

		F-777		286		3.00

		F-777		292		3.02

		F-777		298		37.35

		F-779		96		1.03

		F-779		120		0.96

		F-779		122		0.68

		F-779		124		1.94

		F-779		126		1.75

		F-779		212		1.89

		F-779		214		2.74

		F-779		216		2.88

		F-779		218		4.19

		F-779		220		14.88

		F-779		222		35.03

		F-779		224		37.76

		F-779		226		24.34

		F-779		228		13.44

		F-779		230		7.91

		F-779		232		4.53

		F-785		174		1.81

		F-785		176		1.97

		F-785		178		2.13

		F-785		180		2.39

		F-785		182		8.17

		F-785		184		27.48

		F-785		186		26.29

		F-785		188		20.47

		F-785		190		11.24

		F-785		192		5.81

		F-785		194		2.51

		F-788		238		2.32

		F-788		244		2.12

		F-788		250		2.00

		F-788		256		2.33

		F-788		262		1.66

		F-788		268		1.89

		F-788		274		1.86

		F-788		280		1.69

		F-788		286		3.27

		F-788		292		2.36

		F-788		298		4.06

		F-789		244		3.21

		F-789		250		2.10

		F-789		256		1.30

		F-789		262		1.89

		F-789		268		8.78

		F-789		274		17.94

		F-789		280		2.72

		F-789		286		1.37

		F-789		292		1.13

		F-789		298		1.06

		F-793		96		2.35

		F-793		256		1.95

		F-793		262		1.73

		F-793		268		2.32

		F-793		274		1.50

		F-793		280		2.99

		F-793		286		43.89

		F-793		292		8.67

		F-793		298		2.14

		F-794		96		1.38

		F-794		120		2.17

		F-794		122		1.23

		F-794		176		2.99

		F-794		178		2.79

		F-794		180		6.46

		F-794		182		17.78

		F-794		184		36.38

		F-794		186		45.56

		F-794		188		32.21

		F-794		190		22.14

		F-794		192		12.17

		F-794		194		4.79

		F-794		196		3.02

		F-794		274		1.82

		F-794		280		1.67

		F-794		286		40.40

		F-794		292		1.09

		F-794		298		1.19

		F-796		268		1.65

		F-796		274		1.76

		F-796		280		2.34

		F-796		286		12.35

		F-796		292		22.15

		F-796		298		27.31

		F-798		96		1.59

		F-798		120		0.57

		F-798		122		1.23

		F-798		124		1.05

		F-798		126		0.88

		F-798		238		2.37

		F-798		244		2.03

		F-798		250		1.66

		F-798		256		0.98

		F-798		262		1.57

		F-798		268		46.45

		F-798		274		12.34

		F-798		280		1.99

		F-798		286		1.41

		F-798		292		1.12

		F-798		298		1.02






