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Overview

• Which environmental exposures are associated with 
reproductive toxicity?

• How do environmental exposures cause damage?



Environmental Exposures

– Pharmaceutical agents
• diethylstilbestrol

– Pesticides
• dichloro-diphenyl-trichloroethane (DDT), methoxychlor (MXC) 

– Flame retardants
• polybrominated diphenyl ethers (PBDEs)

– Plasticizers
• phthalates, bisphenol A

– Environmental contaminants
• dioxins, polychlorinated biphenyls (PCBs)



Pharmaceutical Agents: 
Diethylstibestrol (DES)



DES Story
• 1966-1969

– 8 women between 15-22 developed vaginal 
cancer (should be 0)

– 7 of the 8 women were born to mothers who 
took DES during pregnancy

• 1969-current
– Serious adverse outcomes in male and female 

children of DES-exposed mothers
– DES use limited; not manufactured in US



DES Events

• Females
– Abnormalities of the 

reproductive tract
• Uterus, Fallopian tubes

– Infertility
– Preterm labor
– Fibroids
– Cancer

• Vagina, Breast
– DES granddaughters

• Males
– Cryptorchidism
– Abnormal semen
– Reduced fertility
– Testicular cancer
– Hypospadias
– DES grandsons



What did we learn from the DES story?

• Placenta does not always protect the fetus
– We must use care with drugs given to pregnant women

• Not all estrogens are good for all tissues, species
• Chemicals can have delayed, long-lasting effects
• Chemicals can have transgenerational effects
• We must take precautions when using DES



Pesticides

• Pesticides
– Banned

• Dichloro-diphenyl-
trichloroethane (DDT)

• Kepone
• Hexachlorocyclohexane

– Current
• Atrazine
• Endosulfan
• Lindane
• Methoxychlor

DDT



Pesticides

• Used on crops, lawns, gardens, homes, and pets
• Contaminate food and water
• Known reproductive toxicants in wildlife and humans

– eggshell thinning in birds (DDT)
– abnormal reproductive organs in alligators (DDE)
– masculinization of rodents (kepone, DDT, methoxychlor)
– spontaneous abortion in women
– endometriosis in women
– low conception rates in women
– infertility in men and women
– altered sex ratio in humans and fish (more females)



Lake Apopka Disaster



Lake Apopka Disaster

Guillette et al., 1996; Toft et al, 2003



Effect of MXC on Antral Follicles
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Flame Retardants



Flame Retardants



Flame Retardants

Fernie et al., 2009
NOAA, 2009

American Kestrel

Reduced eggshell mass
Delayed egg laying
Reduced fledging success
Consistent with peregrine data



Plasticizers-Phthalates



Phthalates

• More than 18 billion pounds of phthalates 
are produced worldwide each year

• One of the top three contaminants present 
in human tissue (CDC report, 2005)

• Little to nothing is known about the health 
risks from everyday, environmental 
exposure



Phthalate Effects

• Chronic exposure in humans is associated with:
– Decreased pregnancy rates
– High rates of miscarriage
– Pregnancy complications

• Anemia
• Toxemia
• Preeclampsia

• Animal studies have shown that exposure inhibits ovarian 
and testicular synthesis of steroid hormones required for 
fertility



Prenatal Exposure to Phthalates

• Maternal exposure to phthalates results in a 
number of abnormalities of the male 
reproductive system
– Reduced anogenital distance
– Retained nipples
– Undescended testes
– Impaired reproductive behavior



Phthalates

Swan et al., 2005



Effects of Phthalates on Antral Follicles
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Bisphenol A (BPA)

• BPA was originally synthesized in 1891 and intended for 
use as a chemical estrogen to help prevent miscarriage

• Diethylstilbestrol (DES) was a more potent estrogen and 
used instead of BPA

• BPA was then employed by plastics manufacturers, and 
remains so today



Plastics is the country's third-largest manufacturing industry, 
producing nearly $379 billion worth of goods each year 

(Society for the Plastics Industry)

BPA is Everywhere



BPA

• BPA is released from polycarbonate plastics 
and resins by:
– Exposure to light
– Heating
– Aging
– Coming into contact with acids and bases in 

cleaning products



• BPA is found in 95% of human urine samples 
– it is rapidly metabolized and excreted

• BPA has been detected in ovarian follicular fluid, 
suggesting the follicle may be a source of BPA 
exposure for the early fetus 

• BPA is able to rapidly cross the placenta and enter 
fetal organs in rats

BPA



Prenatal Exposure to BPA in Rodents

• BPA causes long-term adverse effects 
– Multiple cystic follicles in the ovary
– Altered cyclicity
– Impaired ovulation in adult life
– Altered sexual differentiation of reproductive tissues
– Early puberty onset
– Weight gain
– Decreased anogenital distance
– Premature breast development



Effect of BPA on Fertility Over Time (F1)
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plug & weight

						BPA Dosing Study Body Weight (grams)/Plug																												BPA Dosing Study Body Weight (grams)/Plug

										Mate		body weight on plug day																								Dosing start																												Birth (# of pups)

				Plugged #								4		3		15		2		4		3		5		0				Plugged #																								Plugged #																																								gender  by PND9								3		12		6		3		4		9

						ID #		DOB		9/24/12		9/25/12		9/26/2012		9/27/12		9/28/12		9/29/12		9/30/12		10/1/12		10/2/12						ID #		10/4/12		10/5/12		10/6/12		10/7/12		10/8/12		10/9/12		10/10/12		10/11/12		10/12/12						ID #		collection ID		10/13/12		10/14/12		10/15/12		10/16/12		10/17/12		10/18/12		collection ID		10/19/12		10/20/12		10/21/12		10/22/12		10/23/12		10/24/12		10/25/12		10/26/12		10/27/12		10/28/12		FEMALE		MALE		ID #		collection ID		11/5/12		11/6/12		11/7/12		11/8/12		11/9/12		11/10/12

				1		A-1		8/5/12				22.4														23.7				1		A-1		24		25		25.5		27.4		29.2		30.8		32.4		34.8		36.9				1		A-1		1		38.9		41.8		Birth(11)		5 F						1		PND4								PND8												3		7		A-1		1		PND21 F

				2		B-1		8/6/12				18														18.9				2		B-1		19.3		20		20.3		21.7		23.2		24.5		25.6		27.8		30.1				2		B-1		2		31.6		34.2		Birth(7)		2F						2		PND4																				1		4		B-1		2		PND21 M

		Day 1		3		C-1		8/5/12				19.5														22.9		Day 1		3		C-1		23.2		24.2		25.8		27.4		30.20		31.4		33.6		35.4		37.5		Day 1		3		C-1		3		39.7		42.1		Birth(9)		2F						3		PND4																				0		7		C-1		3		PND21 M

						A-6		8/14/12																						5		A-6						27.1		28.4		28.6		30		31.6		33.6		35.4				4		A-6		4		38.1		40.7		Birth (9)		2F						4		PND4																				1		6		A-6		4

				4		D-1		8/4/12				20.6												Dead						4		D-1		Dead																				4		D-1																																										D-1

				4		E-1		8/6/12				18.2														18.4				4		E-1		18.6		19		18.4		18		18.2		18.9		19.3		18.6		18				5		E-1		5		18.5		18.6		18.9 (Collect)								5																										E-1		5

				1		C-2		8/4/12						22.5												25				1		C-2		24.8		26.1		27.1		27.6		29.1		31		32.4		36		38				1		C-2		6		40.3		43		46.4		Birth (10)		6F				6				PND4								PND8										4		3		C-2		6				PND21 F M

		Day 2		2		D-2		8/20/12						19.3												22.1		Day 2		2		D-2		22		22.8		22.3		21.9		20.8		21.3		21.8		21.9		21.4		Day 2		2		D-2		7		21.1		21.2		21.4		21.3 (Collect)						7																										D-2		7

				3		E-2		8/4/12						19.8												22.7				3		E-2		23		22.6		21.7		21		21.2		21.4		21.4		21.2		21.2				3		E-2		8		22		21.5		21.6		22.1 (Collect)						8																										E-2		8

				1		A-2		8/4/12								17.7										18.7				1		A-2		19		20.1		20.4		21.7		22.8		24.7		26.5		27.8		29.6				1		A-2		9		32.2		35.1		37.4		Birth (9)		3F				9				PND4																		3		4		A-2		9				PND21 F

				2		B-2		8/4/12								19.7										21.5				2		B-2		21.1		23.2		23.1		24.6		25.7		27.1		29		30.8		32.8				2		B-2		10		35.4		38.6		41.5		Birth (11)		4F				10				PND4																		4		5		B-2		10				PND21  F M

				3		A-3		8/6/12								23.1										24				3		A-3		24.1		24.7		25.4		26.8		27.9		29.6		31.5		33.4		35.1				3		A-3		11		37.4		40.8		42.8		Birth (8)		5F				11				PND4								PND8										3		3		A-3		11				PND21  F

				4		B-3		8/5/12								22.4										23.6				4		B-3		24.1		25.1		25.2		26.7		28.2		29.1		30.7		31.7		33.8				4		B-3		12		35.8		38.7		40.6		42.5 B (6)		4F				12				PND4																		3		1		B-3		12				PND21  F M

				5		C-3		8/4/12								19.4										20.9				5		C-3		21.4		22.6		22.9		23.9		25.2		26.4		28.7		28.8		30				5		C-3		13		32		34.1		36.1		38.7		Birth (5)		4F		13						PND4																1		2		C-3		13						PND21  M

				6		D-3		8/4/12								19.9										20.5				6		D-3		21		22.2		22.8		23.9		25.6		27.9		28.4		29.9		31.5				6		D-3		14		33.5		35.9		39.5		42.2 B (9)		4F				14				PND4																		3		4		D-3		14				PND21  F M

		Day 3		7		E-3		8/4/12								16.4										17.6		Day 3		7		E-3		17.6		18.6		18.8		20		20.9		22.6		24.4		25.4		27.4		Day 3		7		E-3		15		29.6		32.4		35		38.2 B (8)		3F				15				PND4																		2		4		E-3		15				PND21  M

				8		A-4		8/6/12								22.8										24.6				8		A-4		25		26.4		26.8		28		29.3		30.3		32.1		33.7		35				8		A-4		16		37.5		40.1		42.2		43.8		Birth (8)		6F		16						PND4								PND8								4		1		A-4		16						PND21 F

				9		B-4		8/4/12								20.3										21.2				9		B-4		21.1		22.2		22.4		23.3		24.5		26.1		28.1		29.6		31.2				9		B-4		17		34.2		37.1		40		43.2 B(9)		3F				17				PND4																		2		3		B-4		17				PND21  M

				10		C-4		41127.0								20.3										19.5				10		C-4		19.8		19.5		19.6		19.6		19.3		20.1		19.9		20.1		19.4				10		C-4		18		19.3		19.5		19.4		19.5		Collection				18																										C-4		18

				11		D-4		8/6/12								18.3										20.4				11		D-4		20.5		21.8		21.8		22.7		24		25.2		26.3		27.8		28.8				11		D-4		19		30.6		32.7		34.5		36.7		Birth (8)		6F		19						PND4								PND8								3		2		D-4		19						PND21  F M

				12		E-4		8/6/12								23.2										22.8				12		E-4		22.8		23.6		23.5		22.8		22.4		22.4		22.4		23.5		22.8				12		E-4		20		22.6		23.2		23.4		23.5		Collection				20																										E-4		20

				13		A-8		8/20/12								19.9										22.1				13		A-8		22.8		22.8		21.8		21.8		20.9		20.7		21.3		21.2		20.9				13		A-8		21		20.6		20.7		21.1		21.3		Collection				21																										A-8		21

				14		C-8 (resign as E-6)										21.0										24.2				14		E-6		23.4		24		24.4		25.4		26.3		29		30		31.1		33.1				14		E-6		22		36		40.1		42.4		DEAD (11 pups traped inside)		Bleeding interestine				22																										E-6		22

				15		D-8										23.5										27.9				15		D-8		26.7		27.7		28		28.7		29		30.7		32.6		33.6		35.3				15		D-8		23		38.1		40.5		42.6		45.2		Birth (10)		6F		23						PND4								PND8								4		3		D-8		23						PND21 F  M

		Day 4		1		A-5		8/6/12										20.2								21.2		Day 4		1		A-5		22.8		21.8		22.2		22.7		23.5		25		26.6		28		28.7		Day 4		1		A-5		24		31.3		34.6		36.8		39.8		42 B (8)		2F		24						PND4																1		4		A-5		24						wean

				2		B-5		8/3/12										19.5								19.9				2		B-5		20.4		20.8		21.4		22		21.7		21.4		20.1		20.6		20.8				2		B-5		25		21.1		20.9		20.6		21.1		21		21.4 collection		25																										B-5		25

				1		C-5		8/4/12												22.1						22.2				1		C-5		23		23.2		23.4		24.3		25.3		26.2		27.5		29.4		30.6				1		C-5		26		32.6		34.8		37.2		40		43.1		46 B (10)		26		2F						PND4														2		6		C-5		26								PND21 M

		Day 5		2		D-5		8/6/12												19.9						20.4		Day 5		2		D-5		20.6		21.2		21.5		21.9		22.5		23.5		24.8		26.2		27.6		Day 5		2		D-5		27		29		31.1		33.3		35.5		38.2		40.8 B (9-2)		27		3F						PND4														1		4		D-5		27								PND21 M

				3		E-5		8/3/12												19.4						19.4				3		E-5		19.5		19.9		20.3		21		20.7		20.1		19.1		19.7		19.9				3		E-5		28		20		20		19.6		19.8		20.3		20.6		28		20.5 collect																								E-5		28

				4		A-6 (resign to E-1)		8/4/12												23.5						23.1				4		E-1		22.8		23.6		24.4		24.5		25.5		26.6		27.4		28.4		29.5				4		E-1		29		30.6		32.3		34.5		36.5		38.7		41.1 B(9)		29		2F						PND4														1		6		E-1		29								PND21 M

				1		C-6		8/5/12														23.6				23.7				1		C-6		23.5		24.2		24.6		25.3		25.5		26.2		26.8		28.5		29.9				1		C-6		30		31.3		33.1		34.7		37.7		39.8		42.6		30		45.3  B (10)		7F						PND4								PND8				5		2		C-6		30										PND21 F M

		Day 6		2		D-6		8/3/12														20.3				20.5		Day 6		2		D-6		20.8		21.4		22.3		22.9		23.2		22.4		21.3		20.6		20.4		Day 6		2		D-6		31		20.8		20.6		20.2		20.1		19.9		20.4		31		20																								D-6		31

				3		E-8																24.8				25.6				3		E-8		24.8		25.6		26		26.4		26.7		27		21.3		28.6		30				3		E-8		32		32.1		33.9		35.7		38.3		41.5		44.2		32		47 B (11)		5F						PND4								PND8				4		4		E-8		32										PND21 F M

				1		A-7		8/6/12																23.5		23.4				1		A-7 resign as E-10		23.1		23.7		24.4		24.5		25		25.5		26.6		27.6		28.9				1		E-10		33		30.8		32.4		33.7		35.3		38		41		33		43.6		47  B (11)		8F						PND4								PND8		6		3		E-10		33												PND21 F M

				2		B-7		8/6/12																27.4		27				2		B-7		26.7		27.2		27.7		27.8		28.4		28.9		29.3		30		30.7				2		B-7		34		32.4		34.2		35.9		38		40.6		43.4		34		45.7		47.7 B (6)		3F						PND4										2		3		B-7		34												PND 21 M

		Day 7		3		C-7 (resign as E-9)		8/20/12																19.6		19.4		Day 7		3		E-9		19.8		20.5		21		21.6		22.3		23.4		23.6		25		25.8		Day 7		3		E-9		35		27		29.6		30.4		32.8		35.2		37.7		35		41		43.6  B (9)		7F						PND4								PND8		5		2		E-9		35												PND21 F M

				4		D-7		8/4/12																25.9		25.7				4		D-7		25.9		27		26.4		26.8		27.3		28.5		28.3		29.2		30.7				4		D-7		36		32.8		35		36.5		39.2		41.8		43.8		36		47.2		50.4  B (11)		4F						PND4										3		6		D-7		36												PND21 F M

				5		E-7		8/6/12																25.2		25				5		E-7		25.1		26.7		27		27.1		27.7		28.9		28.1		29.2		30.7				5		E-7		37		32.5		33.8		35.6		37.5		40.5		42.5		37		44.5		47.6  B (11)		4F						PND4										4		5		E-7		37												PND21 F M

				34																										34

																																																								Code:

						Code:		A: oil				B: DES		C: BPA 0.5		D: BPA 20		E: BPA 50														Code:																								5-6 dams /treatment group

						8 dams /treatment group								use letter + number in each group to ID the dam																		8 dams /treatment group

						NOTE: 3 possible pluged F on 9/28 (D3), keep in same cage and weighted to further confirm 5 more days.																										NOTE: 3 possible pluged F on 9/28 (D3), keep in same cage and weighted to further confirm 5 more days.

						1 possible pluged on 10/1 (D6) keep in same cage and weighted on the dosing day to confirm																										1 possible pluged on 10/1 (D6) keep in same cage and weighted on the dosing day to confirm

																																A: 8		B: 6		C:7		D:7		E:8

																												Adjusted				A:6		B:5		C:5		D:6		E:6





collection (none pregnant dam)

		

		#		Dam ID		Treat ID		Collection date		cyclicity		Ovary (mg)		Uterus(mg)		Spleen(mg)		Liver (g)		Serum(~ul)

		1		5		E-1		10/15/12		diestrous		15.1		187		160		1.126		100

		2		7		D-2		10/16/12		diestrous		16.6		250.6		245		1.196		300

		3		8		E-2		10/16/12		diestrous		17		142		110		1.273		200

		4		18		C-4		10/17/12		proestrous		26		117.8		83.3		1.0665		300

		5		20		E-4		10/17/12		estrous		7.6		112.2		107.9		1.183		300

		6		21		A-8		10/17/12		estrous		13.7		123.9		84.6		1.1462		300

		7		25		B-5		10/18/12		diestrous		9.9		71.5		93.6		1.1327		300

		8		28		E-5		10/19/12		diestrous		10.2		75		91.2		1.1136		300

		9		31		D-6		10/20/12		metestrous		9.6		117.8		90.2		1.0382		280





Pups collection PND4

		Date		PND 4				Weight (mg)																				ID		F Pups (g)		Liver		Spleen		liver %		spleen %				F Pups (g)		Liver %		Spleen%

				Dam ID				F Pups (g)		Liver		Spleen		Ovary		Uterus		Testis (2)		M pups (g)						A		1		2.71		105.4		15.6		3.889298893		0.5756457565		OIL		2.92		3.6406511625		0.4581033116		0.1466891303		0.1185959204		0.0428420965		0.1246798343

		10/19/12		1		A		2.71		105.4		15.6						2.6 (1 testis)		3.02								4		2.89		100.2		16		3.4671280277		0.553633218		DES		2.694		3.8401833869		0.4524632871		0.1380179253		0.2453657953		0.0746288577		0.1315131297

				2		B		2.46		115		18.2						3.9		3.28								9		2.64		102.1		10		3.8674242424		0.3787878788		BPA 0.5		3.146		3.5274619198		0.4324544038		0.2326059941		0.1808570889		0.0771412867		0.1208034904

				3		C		3.24		122.6		20.7						5.1		3.69								11		2.92		100.9		10.8		3.4554794521		0.3698630137		BPA 20		2.81		3.5763425811		0.3917126707		0.0633708463		0.1392490144		0.0438120779		0.1224774857

				4		A		2.89		100.2		16						3.6		3.17								16		3.62		117.2		19.1		3.2375690608		0.5276243094		BPA 50		2.625		3.5335340726		0.3373067469		0.0847074		0.1043067018		0.0128416807		0.1210114408

		10/20/12		6		C		3.07		99.8		10.3						not measured		3.02								24		2.74		107.6		9.4		3.9270072993		0.3430656934

				9		A		2.64		102.1		10						3.6		2.87										2.92		105.5666666667		13.4833333333		3.6406511625		0.4581033116

				10		B		2.82		105.1		10.6						4.4		2.71										0.1466891303		2.5949255792		1.6159176285		0.1185959204		0.0428420965

				11		A		2.92		100.9		10.8						3.2		3.18

				12		B		2.91		91.6		11.5						2		2.93						B				2.46		115		18.2		4.674796748		0.7398373984

				14		D		2.72		93.4		11.2						4.2		2.88										2.82		105.1		10.6		3.7269503546		0.3758865248

				15		E		2.57		91.6		9.7						3.6		3.13										2.91		91.6		11.5		3.147766323		0.3951890034

				17		B		2.28		85		7.1						5		2.53										2.28		85		7.1		3.7280701754		0.3114035088

		10/21/12		13		C		3.98		140		23.6						5		3.95										3		117.7		13.2		3.9233333333		0.44

				16		A		3.62		117.2		19.1						5.5		3.63										2.694		102.88		12.12		3.8401833869		0.4524632871

				19		D		2.89		95.3		10.3						4.9		3.44										0.1380179253		6.3855985578		1.8137860497		0.2453657953		0.0746288577

				23		D		2.87		96.1		14.8						4.9		3.14

				24		A		2.74		107.6		9.4						3.5		3.24						C		3		3.24		122.6		20.7		3.7839506173		0.6388888889

		10/22/12		26		C		2.64		106.9		9.2						3.1		2.84								6		3.07		99.8		10.3		3.2508143322		0.335504886

				27		D		2.61		98.7		6.5						3.8		2.88								13		3.98		140		23.6		3.5175879397		0.5929648241

				29		E		2.56		85		8.3						3.2		2.39								26		2.64		106.9		9.2		4.0492424242		0.3484848485

		10/23/12		30		C		2.8		85		6.9						3.7		2.55								30		2.8		85		6.9		3.0357142857		0.2464285714

				32		E		2.6		91.8		8.4						3.2		2.65										3.146		110.86		14.14		3.5274619198		0.4324544038

		10/24/12		33		E		2.71		95.8		9.1								no		no male pups collected for these litters								0.2326059941		9.4536243859		3.3414515035		0.1808570889		0.0771412867

				34		B		3		117.7		13.2								no

				35		E		2.97		100		11.5								no						D		14		2.72		93.4		11.2		3.4338235294		0.4117647059

				36		D		2.96		119		12.6						2.5		2.75								19		2.89		95.3		10.3		3.2975778547		0.3564013841

				37		E		2.34		91.6		7.4						2.7		2.71								23		2.87		96.1		14.8		3.3484320557		0.5156794425

																												27		2.61		98.7		6.5		3.7816091954		0.2490421456

																												36		2.96		119		12.6		4.0202702703		0.4256756757

																														2.81		100.5		11.08		3.5763425811		0.3917126707

																														0.0633708463		4.6944039294		1.3714152018		0.1392490144		0.0438120779

																										E		15		2.57		91.6		9.7		3.5642023346		0.3774319066

																												29		2.56		85		8.3		3.3203125		0.32421875

																												32		2.6		91.8		8.4		3.5307692308		0.3230769231

																												33		2.71		95.8		9.1		3.5350553506		0.3357933579

																												35		2.97		100		11.5		3.367003367		0.3872053872

																												37		2.34		91.6		7.4		3.9145299145		0.3162393162

																														2.625		92.6333333333		9.0666666667		3.5335340726		0.3373067469

																														0.0847074		2.4867313703		0.693474734		0.1043067018		0.0128416807





Pups collection PND4

				0.1466891303

				0.1380179253

				0.2326059941

				0.0633708463

				0.0847074



weight (g)

Female pup weight (PND4)



pups collection PND8

				0.1185959204

				0.2453657953

				0.1808570889

				0.1392490144

				0.1043067018



Weight (mg)

Liver weight (PND4)



pups collection PND21

				0.0428420965

				0.0746288577

				0.0771412867

				0.0438120779

				0.0128416807



*

percent of body weight

Spleen weight (PND4)



wean card

		Date		PND 8				Weight (mg)

				Dam ID		treatment		F Pups (g)		Liver		Spleen		Ovary		Uterus		Testis (2)		M pups (g)

		10/23/12		1		A		5.34		195.5		37.7				4.2		6.9		5.5

		10/24/12		6		C		6.3		234.6		45.6				4.3		no		no male pups collected for this time point

				11		A		6.47		243.6		43.8				4.1		no

		10/25/12		16		A		5.64		213.5		36.8				4.4

				19		D		6.31		251.5		43				3.7

				23		D		5.04		210.5		29.5				2.9

		10/27/12		30		C		5.49		198.1		32.2				3.2

				32		E		4.99		166.4		32.4				3.2

		10/28/12		33		E		5.43		203.8		37.1				3.1

				35		E		5.76		211.3		32.8				3.6

		A:

		B:

		C:

		D:

		E:										P=0.125		p=0.011

				Dam ID		treatment		F Pups (g)		Liver		Spleen		Uterus

				1		A		5.34		195.5		37.7		4.2		0.0786516854

				11		A		6.47		243.6		43.8		4.1		0.0633693972

				16		A		5.64		213.5		36.8		4.4		0.0780141844

								5.8166666667		217.5333333333		39.4333333333		4.2333333333		0.073345089		OIL		0.073345089		0.0612394986

								0.337961258		14.0313694282		2.1988015103		0.0881942974		0.0049913861		BPA50		0.088		0.152

				32		E		4.99		166.4		32.4		3.2		0.0641282565

				33		E		5.43		203.8		37.1		3.1		0.0570902394

				35		E		5.76		211.3		32.8		3.6		0.0625

								5.3933333333		193.8333333333		34.1		3.3		0.0612394986

								0.2230411687		13.8868915911		1.5044820116		0.1527570041		0.0021272725

						C		6.3		234.6		45.6		4.3

						C		5.49		198.1		32.2		3.2





wean card

				0.088

				0.152



*

weight (mg)

F1 uteri weight (PND8)



dams collection PND21

		Date		PND 21				Female  Weight (mg)										Male

				Dam ID				Pups (g)		Liver		Spleen		Ovary		Uterus		Dam ID		Pups (g)		Testes (2)

		11/5/12		1		A		13.3		0.6786		86.7		3.7		12.4		2		14.11		47.2

																		3		13.38		51

		11/6/12		6		C		13.38		0.6758		72		3.9		13.3		6		12.69		43.5

				9		A		11.42		0.5415		57.8		4.4		11.6		10		11.91		49.9

				10		B		12.29		0.6099		73.2		4.4		13.6		12		13.81		52.4

				11		A		15.09		0.7753		89.9		3.5		14.5		14		12.74		47.6

				12		B		13.72		0.7144		90.8		3.3		12.8		15		11.89		45.1

				14		D		13.01		0.6889		60.5		4.1		13.7		17		12.32		39.1

		11/7/12		16		A		15.15		0.7551		43.1		4.2		16.7		13		14.91		55

				19		D		15.54		0.7797		85.7		3.9		14.6		19		15.25		61.9

				23		D		13.15		0.655		97.1		4.7		12.3		23		13.95		43

		11/8/12																26		12.99		51.7

																		27		15.76		52.9

																		29		12.99		46

		11/9/12		30		C		12.92		0.6216		58.7		2.8		14.7		30		12.51		59.4

				32		E		13.45		0.6781		84.3		2.9		16.4		32		11.69		51

		11/10/12		33		E		13.13		0.7291		89.8		3.7		13.6		33		12.68		48

				35		E		12.95		0.6864		88.6		4.4		17		34		13.57		32.2

				36		D		13.08		0.6938		70.1		3.8		16.1		35		12.94		50.1

				37		E		12.17		0.632		54.6		2.4		10		36		12.13		41.9

																		37		11.36		43.1

		11/16/12		38		A		10.64						3.5		12.9		38		9.11		31.3

				38-1		A		11.06						3.1		14.4

		12/12/12		P-2-38				12.84						4.3				p-2-38		13.05		50.3

				Dam ID				Pups (g)		Liver		Spleen		Ovary		Uterus

				1		A		13.3		0.6786		86.7		3.7		12.4						Pups (g)		Liver		Spleen		Ovary		Uterus

				9		A		11.42		0.5415		57.8		4.4		11.6				OIL		12.7766666667		0.687625		69.375		3.7333333333		13.75		0.8287007707		0.0529730651		11.3496971325		0.1977241048		0.7493993152

				11		A		15.09		0.7753		89.9		3.5		14.5				DES		13.005		0.66215		82		3.85		13.2		0.7151079895		0.0522578915		8.801329101		0.5500830688		0.4000604137

				16		A		15.15		0.7551		43.1		4.2		16.7				BPA 0.5		13.15		0.6487		65.35		3.35		14		0.2300347379		0.027104093		6.6510043775		0.5500830688		0.7001057239

				38		A		10.64						3.5		12.9				BPA 20		13.695		0.70435		78.35		4.125		14.175		0.6156635986		0.0265566219		8.1254230659		0.2015564437		0.797260936

				38-1		A		11.06						3.1		14.4				BPA 50		12.925		0.6814		79.325		3.35		14.25		0.2720753572		0.0198987856		8.3258007623		0.4406434689		1.5986973864

								12.7766666667		0.687625		69.375		3.7333333333		13.75

								0		0		0		0		0

				10		B		12.29		0.6099		73.2		4.4		13.6

				12		B		13.72		0.7144		90.8		3.3		12.8

								13.005		0.66215		82		3.85		13.2

								0		0		0		0		0

				6		C		13.38		0.6758		72		3.9		13.3

				30		C		12.92		0.6216		58.7		2.8		14.7

								13.15		0.6487		65.35		3.35		14

								0		0		0		0		0

				14		D		13.01		0.6889		60.5		4.1		13.7

				19		D		15.54		0.7797		85.7		3.9		14.6

				23		D		13.15		0.655		97.1		4.7		12.3

				36		D		13.08		0.6938		70.1		3.8		16.1

								13.695		0.70435		78.35		4.125		14.175

								0		0		0		0		0

				32		E		13.45		0.6781		84.3		2.9		16.4

				33		E		13.13		0.7291		89.8		3.7		13.6

				35		E		12.95		0.6864		88.6		4.4		17

				37		E		12.17		0.632		54.6		2.4		10

								12.925		0.6814		79.325		3.35		14.25

								0		0		0		0		0





dams collection PND21

				0.8287007707

				0.7151079895

				0.2300347379

				0.6156635986

				0.2720753572



Body weight (PND21)



F1 weight gain

				0.0529730651

				0.0522578915

				0.027104093

				0.0265566219

				0.0198987856



Liver weight (PND21)



cyclicity after vaginal opening

				11.3496971325

				8.801329101

				6.6510043775

				8.1254230659

				8.3258007623



Spleen weight (PND21)



adult male 2M collection

				0.1977241048

				0.5500830688

				0.5500830688

				0.2015564437

				0.4406434689



Ovary weight (PND21)



Fertility test 3 month

				0.7493993152

				0.4000604137

				0.7001057239

				0.797260936

				1.5986973864



Uteri weight (PND21)



F1 collection (3M)

				Dam				Pups

				ID#		collection ID		wean date		Female		Male				transfer Male

				A-1		1		11/5/12		2		4				1

				B-1		2		11/5/12		1		3				2

				C-1		3		11/5/12		0		3				2

				A-6		4		11/5/12		1		6				1

				C-2		6		11/6/12		3		2				1

				A-2		9		11/6/12		2		2				1

				B-2		10		11/6/12		4		2				1

				A-3		11		11/6/12		2		3				0

				B-3		12		11/6/12		2		0				0

				D-3		14		11/6/12		2		2				1

				E-3		15		11/6/12		1		2				1

				B-4		17		11/6/12		2		2				1

				C-3		13		11/7/12		1		1				0

				A-3		11		11/7/12		3		1				0

				D-4		19		11/7/12		2		1				0

				D-8		23		11/7/12		3		2				1

				A-5		24		11/7/12		1		4				1

				C-5		26		11/8/12		2		3				2

				D-5		27		11/8/12		1		2				1

				E-1		29		11/8/12		1		2				1

				C-6		30		11/9/12		4		1				0

				E-8		32		11/9/12		3		2				1

				E-10		33		11/10/12		5		2				1

				B-7		34		11/10/12		2		2				1

				E-9		35		11/10/12		4		1				0

				D-7		36		11/10/12		2		3				2

				E-7		37		11/10/12		3		2				1

				A-9		38		11/16/12		4		7				1

		total								63		67				25





3M fertility test

		Date		wean day				Weight (mg)

				Dam ID				body (g)		ovary(2)		Uterus		Spleen		Liver		cyclicity				Dam ID				body (g)		ovary(2)		Uterus		Spleen		Liver

		11/5/12		1		A		30.32		14.5		74.1		116.9		2.2073		M				1		A		30.32		14.5		74.1		116.9		2.2073

				2		B		26.6		11.8		54.6		87.5		1.7473		D				4		A		28.95		14.2		83.1		128.4		2.0607

				3		C		30.07		12.8		93.8		111.6		2.1768		D				9		A		24.71		15.9		74.9		85.4		1.7836

				4		A		28.95		14.2		83.1		128.4		2.0607		D				11		A		32.61		14.7		101.5		119.7		2.5454

		11/6/12		6		C		30.99		13.4		103.2		121.8		2.1575		D				16		A		37.23		14.9		86.3		115.3		2.9118

				9		A		24.71		15.9		74.9		85.4		1.7836		D				24		A		30.42		13.1		102		118.2		2.2476

				10		B		28		14.4		77.9		105		1.9945		D								30.7066666667		14.55		86.9833333333		113.9833333333		2.2927333333

				11		A		32.61		14.7		101.5		119.7		2.5454		D								1.6873899201		0.3738650742		5.0446348697		6.0141394782		0.1601203289

				12		B		29.52		15.6		121.2		111.9		1.8133		D

				14		D		26.13		10.7		73		96.2		1.9649		D				2		B		26.6		11.8		54.6		87.5		1.7473

				15		E		22.12		10.1		80.6		84.1		1.639		D				10		B		28		14.4		77.9		105		1.9945

				17		B		29.13		14.6		75.7		109.2		2.0298		D				12		B		29.52		15.6		121.2		111.9		1.8133

		11/7/12		13		C		28.07		17.6		105.4		119.6		1.8823		E				17		B		29.13		14.6		75.7		109.2		2.0298

				16		A		37.23		14.9		86.3		115.3		2.9118		P				34		B		31.94		13.6		108		131.6		2.5491

				19		D		28.44		right ovary form tumor weight as 296mg (Fixed); left ovary weight as 13.9mg (Fixed)		77.1		109.7		2.0959		D								29.038		14		87.48		109.04		2.0268

				23		D		33.2		11.8		76.6		124.9		2.8991		M								0		0		0		0		0

				24		A		30.42		13.1		102		118.2		2.2476		M

		11/8/12		26		C		35.1		14.7		89.2		110.8		2.6295		M				3		C		30.07		12.8		93.8		111.6		2.1768

				27		D		30.07		14.9		95.9		139.9		2.6223		M				6		C		30.99		13.4		103.2		121.8		2.1575

				29		E		33.23		12.3		84.4		112.9		2.7191		M				13		C		28.07		17.6		105.4		119.6		1.8823

		11/9/12		30		C		29.68		14.9		75.6		107.3		2.3177		D				26		C		35.1		14.7		89.2		110.8		2.6295

				32		E		35.1		15.6		68.6		112.6		2.93		D				30		C		29.68		14.9		75.6		107.3		2.3177

		11/10/12		33		E		32.34		13.6		93		133.7		3.0194		D								30.782		14.68		93.44		114.22		2.23276

				34		B		31.94		13.6		108		131.6		2.5491		M								0		0		0		0		0

				35		E		30.54		14.8		102.6		128.5		2.4321		D

				36		D		35.77		14		73.3		131.9		3.0164		D				14		D		26.13		10.7		73		96.2		1.9649

				37		E		34.29		14.8		100.6		127.2		2.9397		D				19		D		28.44				77.1		109.7		2.0959

		11/16/12		38				Pregnant again (6F, 8M)														23		D		33.2		11.8		76.6		124.9		2.8991

																						27		D		30.07		14.9		95.9		139.9		2.6223

																						36		D		35.77		14		73.3		131.9		3.0164

																										30.722		12.85		79.18		120.52		2.51972

																										0		0		0		0		0

																						15		E		22.12		10.1		80.6		84.1		1.639

																						29		E		33.23		12.3		84.4		112.9		2.7191

																						32		E		35.1		15.6		68.6		112.6		2.93

																						33		E		32.34		13.6		93		133.7		3.0194

																						35		E		30.54		14.8		102.6		128.5		2.4321

																						37		E		34.29		14.8		100.6		127.2		2.9397

																										31.27		13.5333333333		88.3		116.5		2.6132166667

																										0		0		0		0		0





3, 6M body weight

		Dam				Pups				PND																		Dam																										Dam

								PND																										PND																										PND

		ID#		collection ID		wean date		F		21		22		23		24		25		26		27		28		29		ID#		collection ID		F		30		31		32		33		34		35		36		37		38		39		ID#		collection ID		F		40		41		42		43		44		45		ID#		collection ID		F		12/6/12		12/13/12		12/20/12		12/27/12		1/3/13		1/10/13		1/17/13		1/24/13		1/31/13		2/7/13		2/14/13		2/21/13		2/28/13		3/7/13		3/14/13		3/21/13		3/28/13		4/4/13		4/11/13		4/18/13		4/25/13		5/2/13

		A-1		1		11/5/12		1										15.2		16		16.3		16.6		16.8		A-1		1		1		17.4		17.8		18		18		18.8		18.7		18.3		18.5		18.3		18.7		A-1		1		1		18.5		18.6		19.1		19.1		19		19.5		A-1		1		1		18.6		19.9		21.1		20.6		23.6		21.6		21.9

								2										14.7		16.1		16.6		17.2		17.8						2		18.2		18.9		19.1		19.8		19.4		19.6		20.3		20.4		20.7		20.5						2		20.3		21		21.1		21.9		21.1		21.2						2		22.1		21.8		23.2		22.6		24.7		24		23.8

		B-1		2		11/5/12		1										17.3		17.7		17.8		17.9		18.6		B-1		2		1		19.4		20		20		19.7		20.6		20.6		20.7		20.4		20.5		20.1		B-1		2		1		20.6		20.3		20.8		21.6		21.2		21.5		B-1		2		1		22.5		22.3		22.2		23		23.6		24.9		23.4

		A-6		4		11/5/12		1										16.4		17.1		17.4		18.2		18.9		A-6		4		1		19.7		19.8		20		19.8		20.8		20.5		20.4		21		20.9		20.6		A-6		4		1		21.5		21.6		21.8		21.9		21.7		22.1		A-6		4		1		21.8		22.5		23.1		23.4		24.1		25.2		24.9

		C-2		6		11/6/12		1								15.6		16.9		17.6		18.2		16.8		18.9		C-2		6		1		19.2		19.5		19.1		19.6		20.3		20.8		21.1		20.8		20.6		21.2		C-2		6		1		21.7		22		21.8		22.2		22.7				C-2		6		1		23.8		24.4		26.7		26.6		30.1		31		30

								2								12.9		13.7		14.6		15.1		13.9		15.7						2		17		17.5		18.1		18.3		19		19.5		20.1		19.8		20.7		20.5						2		20.5		21.6		21.2		21.4		21.9								2		23.4		24		25.4		26.7		28.1		29.9		28.4

								3								13.6		14.6		15		15.6		14.3		16.7						3		16.9		17.4		17.6		18.1		18.3		18.7		19.7		19.2		19.4		19.4						3		20.1		20.5		20.1		20.5		20.3								3		21.2		23.2		23.1		25.2		24.2		25.1		25.6

		A-2		9		11/6/12		1								14		14.5		14.6		15.7		16.7		17.4		A-2		9		1		18.2		18		18.4		19		19		19.2		19.2		19		19.1		19.5		A-2		9		1		20.1		19.4		19.8		19.7		20.1				A-2		9		1		20.8		20.6		22.8		22.4		24.1		23.6		24.1

								2								12.2		12.6		12.9		13		13.7		14.2						2		14		14.6		15.1		15.9		16.6		17		16.5		16.4		16.3		16.7						2		17.4		16.9		17.2		16.9		16.7								2		16.9		18.9		20.1		20.9		20.7		21.2		21.8

		B-2		10		11/6/12		1								12.3		13		13.2		13.5		14.3		14.3		B-2		10		1		14.5		15.3		15.6		16.8		16.7		16.5		17.3		17.8		17.9		18.3		B-2		10		1		18.3		18.7		18.7		18.5		18.5				B-2		10		1		18.6		20.1		20.1		21		22.9		21.5		22.3

								2								12.3		13		13.3		13.8		14.2		14.5						2		14.7		15.5		16.4		17.7		17.9		17.1		17.8		18		18.2		18.8						2		18.9		18.5		18.7		18.7		19.2								2		18.2		19.9		21.1		20.4		22		21.4		21.5

								3								12.1		12.9		13.5		13.9		14.6		15.1						3		15.9		16.5		16.8		17.8		17.8		17		17.6		17.7		17.3		18.3						3		18.7		18.6		18.3		18.3		18.3								3		18.5		20.7		21.9		21.5		22.4		25.3		23.2

								4								13.6		14.4		15.3		15.4		16.4		17.1						4		18.3		18.6		18.2		19.2		19.7		19.3		19.3		19.5		19.8		20.1						4		20.2		20.4		20.7		20.3		21								4		20.5		23.1		22.4		23.9		27.8		25.7		24.3

		A-3		11		11/6/12		1								14.3		14.5		15.3		15.7		16.6		17.1		A-3		11		1		18.1		18.2		18.5		19.1		19.3		20.6		20.5		20.4		20.3		21.2		A-3		11		1		21.7		21.3		21.4		21.6		22.7				A-3		11		1		22.7		23.8		22		25.3		26.9		26.6		25.4

								2								15.9		16.2		16.7		17		17.2		18						2		18.3		18.9		19.2		19.6		19.7		19.9		20.2		20.5		20.3		21.1						2		20.9		21.3		21.7		21.8		22.3								2		21.8		23.5		21.9		24.8		26		25.2		26.7

		B-3		12		11/6/12		1								15.3		15.7		15.8		16.2		16.8		17.6		B-3		12		1		18.3		18.3		18		18.2		19.1		19.2		19.6		19.4		19.1		19.8		B-3		12		1		20.1		20.4		20.2		20.1		20.8				B-3		12		1		20.5		20.1		18.9		21		21.8		22.2		22.7

								2								15.2		15.9		16.2		16.6		17.4		18						2		18.6		18.9		18.5		19.2		19.5		19.6		19.8		19.8		19.6		19.6						2		20		20.5		20.2		20.2		20.5								2		20.2		20.3		20.7		21.5		21.5		22.1		22.66

		D-3		14		11/6/12		1								14.6		15.7		16.3		16.9		17.4		17.5		D-3		14		1		18.1		17.6		18.3		18.8		18.9		19.2		19.5		20.1		19.9		19.8		D-3		14		1		20.3		20.6		20.7		20.6		20.6				D-3		14		1		22.6		21.3		23.6		22.6		25.3		22.9		25.2

								2								14.6		15.2		16.1		16.2		17.2		17.3						2		18.3		18.4		18.4		18.7		19.1		19.7		20		20.4		19.5		20.1						2		21.3		21.1		21.4		21.1		21.6								2		22		22.2		22.4		23.4		23		24.5		25

		E-3		15		11/6/12		1								12.6		12.8		13.4		13.4		15		14.8		E-3		15		1		16		16		15.6		16.7		16.7		16.7		17.3		17.1		16.9		17.2		E-3		15		1		18.4		17.6		18.2		17.6		22.3				E-3		15		1		18.8		19.7		19.3		20.4		20.6		20.8		21.1

		B-4		17		11/6/12		1								13.3		14.2		15.1		15		15.9		16		B-4		17		1		17.8		17.6		18		18.5		19.2		20		19.8		20.2		20.1		20.9		B-4		17		1		21.6		21		21		21.5		21.5				B-4		17		1		21.6		21.9		22.7		23.5		24.3		25		25.3

								2								14.7		15.9		16.4		16.8		17.1		17.3						2		18.6		19.1		19.3		19.7		20.1		20.6		20.7		21		20.4		20.7						2		21.9		22		22.2		21.9		21.8								2		22		22.7		22		24.9		24.1		23.4		24.8

		C-3		13		11/7/12		1						15.3		15.7		15.7		15.9		16.2		16		16.8		C-3		13		1		16.8		16.8		17.2		17.5		18		18.1		17.5		17.4		18.1		18.3		C-3		13		1		18.6		18.8		18.9		18.8						C-3		13		1		19.4		19.8		20.7		20.8		21.3		22		21.4

		A-4		16		11/7/12		1						13.7		13.7		13.7		14.5		15.3		15.4		16.6		A-4		16		1		17		16.7		16.9		17.1		17.6		18.1		18.1		17.3		18.6		18		A-4		16		1		18.3		18.3		18.3		18.4						A-4		16		1		19.1		19.3		20.4		20.8		22.5		21.6		23

								2						16.9		17.1		17.4		17.6		18.9		18.9		20.2						2		20.5		19.4		20.3		21		21.4		21.2		20.6		20.9		22.1		22						2		22.1		22		22.1		22.6										2		23.1		23.8		25.5		26.1		29.9		26.9		27.5

								3						17.4		17.4		17		17.2		19		19.1		20.1						3		20.2		19.5		20.7		21.1		21.9		21.7		21.8		21.5		22.9		23.2						3		23.1		22.9		23.5		23.7										3		23		24.9		26.4		27.5		28.6		28.6		28.9

		D-4		19		11/7/12		1						17.1		17.1		16.6		17.1		17.5		17.8		18.9		D-4		19		1		19.4		19.6		19.6		19.8		20.7		21.1		20.4		20.4		21.2		22.1		D-4		19		1		22.1		21.7		21.2		22.2						D-4		19		1		22.3		22		22.7		22.8		23.8		23.7		24.5

								2						16.4		16.7		16.3		17.5		18.6		18.1		18.5						2		18.7		19.3		19.4		19.5		19.8		20		19.8		20.3		21.1		21.1						2		21.3		21.1		20.8		21.7										2		22.5		22.3		23.1		22.4		23.7		23.5		24.8

		D-8		23		11/7/12		1						15.6		16.5		16.8		17.1		18.5		19		19.5		D-8		23		1		19.8		19.5		20.3		20.4		20.7		20.4		20.4		20.3		21.2		21.1		D-8		23		1		21.1		21.4		20.9		21.5						D-8		23		1		22		22		22.7		23.1		24.8		24.5		24.3

								2						13.5		14.2		14.3		14.6		15.6		16.4		16.8						2		16.7		16.6		17.5		18.1		18.8		18.3		18.2		18		19		19								19.2		19.4		19.8		20.4												20.5		20.9		20.8		22		22.1		22.8		22.9

								3						13.8		14.8		15		15.1		16.8		17.3		17.7						3		17.7		18		19.7		19.9		20.2		20.2		20.5		20.2		21.1		20.4						3		20.6		20.9		21.6		22										3		21		22.5		21.6		24.7		24.2		27.7		23.7

		A-5		24		11/7/12		1						15.8		15.6		15.8		16.1		16.4		17		16.6		A-5		24		1		16.8		16.4		16.9		17.2		17.4		18.1		17.9		17.8		18		18		A-5		24		1		18.6		18.9		18.9		19.2						A-5		24		1		19.7		21.4		20.7		21.6		22.9		23		22.8

		ID#		collection ID		wean date		F		21		22		23		24		25		26		27		28		29		ID#		collection ID		F		30		31		32		33		34		35		36		37		38		39		ID#		collection ID		F		40		41		42		43		44		45		ID#		collection ID		F		12/6/12		12/13/12		12/20/12		12/27/12		1/3/13		1/10/13		1/17/13		1/24/13		1/31/13		2/7/13		2/14/13		2/21/13		2/28/13		3/7/13

		C-5		26		11/8/12		1				14.2		14.6		15.5		15.8		16.9		16.9		17.4		18.1		C-5		26		1		18.6		19.1		18.8		19.2		20.1		20.4		20.1		20.1		20.8		21		C-5		26		1		21.7		21.1		21.3								C-5		26		1		21.5		22.2		24.1		23.1		22.8		23.6		26.7

								2				13.5		13.8		14.1		14.7		15.3		16		17		17.1						2		17.2		18.2		18.9		18.9		19.3		19.5		19.8		20.2		21.2		21.4						2		22		21.5		21.8												2		21.9		22.4		22.8		23.5		25.5		24.3		24.4

		D-5		27		11/8/12		1				16.1		16.4		16.7		16.9		18.3		18.7		19.1		19.9		D-5		27		1		19.9		20.5		20.2		20.8		20.8		20.3		21.2		22		22.4		22.7		D-5		27		1		22.7		22.7		23								D-5		27		1		23.3		23.9		22.8		23.9		23		23.1		25.2

		E-1		29		11/8/12		1				13.7		14.4		15		15.7		16.7		17.8		17.7		18.7		E-1		29		1		18.9		19.1		19.4		20		20.1		20.3		20.3		21		21.3		21.4		E-1		29		1		21.9		21.7		21.8								E-1		29		1		21.6		21.3		20.3		20		20.5		20.6		21.7

		C-6		30		11/9/12		1		13.5		14		14.9		15.5		16.5		17.8		18.1		18.3		18.7		C-6		30		1		19.9		20.4		20.9		20.9		21.1		20.9		22		22.5		21.9		21.9		C-6		30		1		21.9		22.9										C-6		30		1		23.4		26.7		25.4		26.6		28.6		28		25.9

								2		11.1		11.4		11.8		12.3		13.1		14.2		13.7		15		15.9						2		16.6		16.8		17.1		17.6		17.4		17.5		17.8		18.3		18.5		18.8						2		18.6		18.7														2		18.5		20		20		22.1		22.1		22.2		23.5

								3		12.8		13.2		13.5		14.3		15.4		16.4		16.2		17.3		17.8						3		19		19.6		19.8		20		20.1		20.4		21.3		21.1		21.1		21.9						3		21.6		21.9														3		24.1		22.8		23		24.1		26.9		26.8		25.7

								4		11.4		12.1		12.6		13.3		14.2		15.2		15.6		16.3		16.6						4		18		18.4		18.9		18.7		18.9		18.6		19.5		20.3		20.1		20						4		20		20.9														4		22.3		21.7		24		22.6		27		25		25.9

		E-8		32		11/9/12		1		13		13.3		13.9		14.3		15.4		16.2		16.7		17.1		18.4		E-8		32		1		19.5		19.7		20.2		20.2		20.1		20		19.9		20.6		21.1		21.4		E-8		32		1		20.9		20.4										E-8		32		1		22.7		21.6		24.9		23.2		26.3		30.8		28.1

								2		12.1		12.8		13.3		13.7		14.6		15.7		16.5		17		17.8						2		18.3		19.2		19.3		19.4		19.7		19		19.8		20.1		20.3		20.5						2		19.8		20.1														2		20.8		20.1		20.7		23		23.4		22.7		23.9

								3		12.9		13		13.6		14.2		15.1		16		16.9		17.3		18.1						3		19.2		20		19.5		19.6		19.8		19.5		21		20.6		20.9		21.7						3		21.1		21.5														3		21.3		22.9		22.4		23.7		26.6		24.2		24.7

		E-10		33-1		11/10/12		1		13.1		14.1		14.4		16		16.2		17.1		17.5		17.6		18.6		E-10		33-1		1		18.8		19.2		19.4		19.5		19		20.4		20.4		21.1		20.9		20.5		E-10		33-1		1		20.9												E-10		33-1		1		22.2		22.9		24.5		23		21.2		25.1		26.1

								2		13.4		14.3		15		15.6		17.2		18.2		19		19		20.3						2		20		20.3		20.4		21.3		20.7		22.4		21.8		22.3		22.5		22.6						2		23.2																2		23.4		24.7		25.3		24.7		22.6		25.4		24.9

								3		12.9		13.8		14.6		16.1		17		17.8		18.3		18.1		19						3		19.5		20		20.1		20.3		19.9		21		21.4		21.8		21.4		21.1						3		22																3		22.6		24.1		23.1		22.1		20.3		22.8		22.3

				33-2		11/10/12		1		11.9		12.8		13.5		14.1		14.6		15.5		16.4		17.1		18.1				33-2		1		18.1		18.6		18.8		19.3		19.3		19.8		20		20.3		20.6		20.5				33-2		1		21														33-2		1		21.3		22		20.7		21.9		23.4		23.1		23.5

								2		13.8		14.5		15.2		16.2		16.9		18		19		19.4		19.5						2		20.2		21.5		21.6		21.9		21.4		22.2		22.2		22.6		23		22.2						2		23																2		23.5		22.7		22.8		22.4		23.6		24		25.3

		B-7		34		11/10/12		1		17.7		18.1		18.4		19.2		20		20.7		20.7		20.3		21.8		B-7		34		1		22.3		22.7		22.7		22.2		22.4		23.4		23.1		24.3		24.1		24.3		B-7		34		1		24.9												B-7		34		1		25.4		25.2		27.3		25.3		26.7		26.5		26.2

								2		13.5		14.2		14.3		14.8		15.5		15.6		16.1		16.9		18.6						2		19.1		19.2		19.3		19.4		20		20.8		20.7		21.1		21.8		22						2		23.2																2		22.5		23.7		25.4		24.9		27.3		25.6		28.1

		E-9		35		11/10/12		1		13		13.5		14		14.5		15		15.6		15.9		16.3		17.2		E-9		35		1		18.3		18.3		18.4		18.5		18.8		19.6		19.7		20.2		20.6		20.5		E-9		35		1		21.6												E-9		35		1		22.1		22.9		23.1		22.2		23.8		24.1		24.4

								2		12.7		13.4		13.7		14.3		14.5		15		15.4		15.8		16.7						2		17.7		17.9		18.1		18.4		18.5		19.7		19.3		19.6		20.4		20.1						2		21.1																2		21		22		21.2		22.3		22.6		23.6		22.6

								3		13.3		14		14.2		14.5		14.9		15.4		15.8		15.9		17.2						3		18.1		18.4		18.9		18.4		18.1		19.1		19.8		19.7		20.1		19.6						3		20																3		21.5		22.1		22.9		23.5		26.1		26.6		25.8

								4		12.9		13.5		14		14.6		15.3		16.2		16.9		17.3		18.6						4		18.5		18.9		19.7		19.6		19.7		20.3		20.2		21.2		21.9		21						4		21.9																4		22		23.7		22.7		23.9		24.9		28.8		26

		D-7		36		11/10/12		1		11.9		12.1		12.7		12.3		12.9		13.7		13.8		14.7		15.4		D-7		36		1		16.3		16.4		16.8		16.7		17.5		17.8		17.6		18.7		19.3		19.5		D-7		36		1		19.8												D-7		36		1		19.7		20.9		20.8		21.6		22.8		22.4		22.9

								2		11.6		12.4		13.1		13		13.5		14.3		14.1		15.5		16.1						2		16.4		16.9		17.2		17.3		18.3		18.2		18.6		18.9		19.8		19.6						2		19.7																2		20.1		20.8		20.4		22.2		22.7		22.2		22.6

		E-7		37		11/10/12		1		12.6		13.6		14.1		14.2		14.7		15.7		16.1		16.9		17.6		E-7		37		1		18.7		18.3		18.7		19.1		18.7		19.3		19.7		20.3		20.8		20.5		E-7		37		1		21.6												E-7		37		1		22.5		25.1		23.9		24.9		29.1		26		26.6

								2		10.4		10.9		11.6		11.8		12.9		13.7		14.6		15.5		15.3						2		16.7		17		17.4		17.7		17.1		18		17.8		18.5		18.7		18						2		19.1																2		19.2		19.3		19.7		21.5		22.5		25.2		25.9

								3		11		11.9		12.5		12.6		13		13.5		14.3		15.2		15.7						3		16.8		17.1		17.6		18.4		17.9		19		19.4		20.5		20.3		19.8						3		20.7																3		21.2		21.6		22		25.5		27.2		21.9		21

		A-9		38		11/16/12		1		12		13		13.4		14.3		15.2		16.3		17.6		17.9		18.5		A-9		38		1		18.8		19.5		19.8		19.8		20.4												A-9		38		1														A-9		38		1		20.8		21.5		20.9		22.3		23.3		22		22.4

								2		10.6		11.4		12.4		13		13.8		14.8		15.6		16.2		16.8						2		16.9		17.9		17.9		17.9		18.3																2																		2		21		20.8		20.5		22		22.7		23.4		23.4

								3		11.6		12.9		13.6		14.6		15.6		16.4		17.5		18		18.7						3		19		20.2		20.3		20		20.5																3																		3		20.9		22		20.8		22.6		22.9		24		22.4

								4		11.3		12.2		13		13.8		14.9		15.6		16.3		16.7		17.3						4		17.6		18.8		18.8		19		19																4																		4		18.9		19.5		18.9		20.4		22.1		22		22.1

		ID#		collection ID		wean date		F		21		22		23		24		25		26		27		28		29		ID#		collection ID		F		30		31		32		33		34		35		36		37		38		39		ID#		collection ID		F		40		41		42		43		44		45		ID#		collection ID		F		46		47		48		49		50

		mark on tails. 1: no mark; 2: 1 line; 3: 2 lines; 4: 3 lines																																																																														17.7

						on vaginal opening				3M												3M												3M		weight gain										3M												3M

				ID		weight		date		weight						ID		weight		date		weight						ID		weight		date		weight						ID		weight		date		weight						ID		weight		date		weight

		A		1-1		16.3		27		21.9		5.6		B		2		17.3		25		23.4		6.1		C		6-1		17.6		26		30		12.4		D		14-1		17.4		28		25.2		7.8		E		15		16		31		21.1		5.1

				1-2		16.1		26		23.8		7.7				10-1		15.6		32		22.3		6.7				6-2		17		30		28.4		11.4				14-2		16.1		26		25		8.9				29		17.8		27		21.7		3.9

				4		17.4		27		29		11.6				10-2		16.4		32		21.5		5.1				6-3		17.4		31		25.6		8.2				19-1		17.1		23		24.5		7.4				32-1		18.4		29		28.1		9.7

				9-1		17.4		29		24.1		6.7				10-3		15.9		30		23.2		7.3				13		16.2		27		21.4		5.2				19-2		16.3		25		24.8		8.5				32-2		17.8		29		23.9		6.1

				9-2		14.6		31		21.8		7.2				10-4		18.3		30		24.3		6				26-1		16.9		26		26.7		9.8				23-1		16.8		25		24.3		7.5				32-3		17.3		28		24.7		7.4

				11-1		17.1		29		25.4		8.3				12-1		15.7		25		22.7		7				26-2		17		28		24.4		7.4				23-2		16.7		30		22.9		6.2				33-1		17.6		28		26.1		8.5

				11-2		16.7		26		26.7		10				12-2		15.9		25		22.66		6.76				30-1		14		22		25.9		11.9				23-3		17.3		28		23.7		6.4				33-2		19		28		24.9		5.9

				16-1		15.4		28		23		7.6				17-1		16		29		25.3		9.3				30-2		15		28		23.5		8.5				27		18.7		27		25.2		6.5				33-3		17.8		26		22.3		4.5

				16-2		18.9		28		27.5		8.6				17-2		16.4		26		24.8		8.4				30-3		15.4		25		25.7		10.3				36-1		15.4		29		22.9		7.5				33-4		18.1		29		23.5		5.4

				16-3		17.4		24		28.9		11.5				34-1		20		25		26.2		6.2				30-4		15.2		26		25.9		10.7				36-2		15.5		28		22.6		7.1				33-5		19		27		25.3		6.3

				24		15.6		24		22.8		7.2				34-2		16.9		28		28.1		11.2																												35-1		18.3		30		24.4		6.1

				38-1		17.6		27		22.4		4.8																																								35-2		15.4		27		22.6		7.2

				38-2		16.2		28		23.4		7.2																																								35-3		14.9		25		25.8		10.9

				38-3		17.5		27		22.4		4.9																																								35-4		17.3		28		26		8.7

				38-4		16.3		27		22.1		5.8																																								37-1		15.7		26		26.6		10.9

										3m																																										37-2		15.5		28		25.9		10.4

				summary		16.7		27.2		24.3466666667		7.6466666667				average		16.7636363636		27.9090909091		24.0418181818		7.2781818182				average		16.17		26.9		25.75		9.58				average		16.73		26.9		24.11		7.38				37-3		15.2		28		21		5.8

				std		0		0		0		0						0		0		0		0						0		0		0		0						0		0		0		0

				std Error		0		0		0		0						0		0		0		0						0		0		0		0						0		0		0		0				average		17.1235294118		27.8823529412		24.3470588235		7.2235294118

																																																				std		0		0		0		0

						weight on vaginal opening												PND on vaginal opening																																				0		0		0		0

				Control		16.7		0		0						Control		27.2		0		0								Control		24.35		0.00				7.65		0.00

				DES 0.05		16.7636363636		0		0						DES 0.05		27.9090909091		0		0								DES 0.05		24.04		0.00				7.28		0.00

				BPA 0.5		16.17		0		0						BPA 0.5		26.9		0		0								BPA 0.5		25.75		0.00				9.58		0.00

				BPA 20		16.73		0		0						BPA 20		26.9		0		0								BPA 20		24.11		0.00				7.38		0.00

				BPA 50		17.1235294118		0		0						BPA 50		27.8823529412		0		0								BPA 50		24.35		0.00				7.22		0.00





3, 6M body weight
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Puberty Onset body weight



fertility test 6M
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puberty onset date (PND)



birth card 6M
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Body weight (g)

F1 Body weight (3M)



fertility test 9M
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*

Weight gain (g)

Weight gain since vagianl opening observed (in 3M F1)



Sheet1

								PND																										PND																										PND

		ID#		collection ID		wean date		F		21		22		23		24		25		26		27		28		29		ID#		collection ID		F		30		31		32		33		34		35		36		37		38		39		ID#		collection ID		F		40		41		42		43		44		45		46		47		48		49		50		51		52		53		54		55		56		57		58		59		60		ID#		collection ID		61		62		63		64		65

		A-1		1		11/5/12		1		N		N		N		N		N		N		D		M		D		A-1		1		1		D		P		E		P		E		E		E		M		D		D		A-1		1		1		P		E		M		D		D		P		E		M		D		D		P		E		M		D		D		P		P		E								A-1		1

								2		N		N		N		N		N		D		P		E		M						2		D		D		P		P		E		M		D		D		P		E						2		M		D		D		P		E		M		D		D		P		E		E		D		P		P		P		E		E		D

		B-1		2		11/5/12		1		N		N		N		N		D		E		M		D		D		B-1		2		1		P		E		M		D		D		D		D		P		E		E		B-1		2		1		E		E		E		M		D		D		D		P		E		P		E		M		M		E		E		E		D		D								B-1		2

		A-6		4		11/5/12		1		N		N		N		N		N		N		E		M		D		A-6		4		1		D		D		D		P		M		P		P		D		M		M		A-6		4		1		M		D		D		D		D		D		D		D		D		D		M		D		D		D		D		M		D		D								A-6		4

		C-2		6		11/6/12		1		N		N		N		N		N		E		M		D		P		C-2		6		1		P		E		E		M		D		D		P		E		M		D		C-2		6		1		D		P		E		M		D		D		D		D		D		D		P		E		M		M		D		D		P		E		M		D				C-2		6
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								3		N		N		N		N		N		N		P		P		P						3		E		M		D		P		E		E		M		D		P		E						3		M		D		D		D		P		P		E		D		D		P		E		M		D		D		P		E		M		D		D

								4		N		N		N		N		N		N		P		E		E						4		M		D		D		P		E		M		D		D		P		E						4		M		D		D		P		E		E		M		D		M		D		P		E		M		D		D		P		E		M		D

		ID#		collection ID		wean date		F		21		22		23		24		25		26		27		28		29		ID#		collection ID		F		30		31		32		33		34		35		36		37		38		39		ID#		collection ID		F		40		41		42		43		44		45		46		47		48		49		50		51		52		53		54		55		56		57		58		59		60		ID#		collection ID

		Red: vagial opening observed.   mark on tails. 1: no mark; 2: 1 line; 3: 2 lines; 4: 3 lines

				Code		N: not open				Code:		A: oil

						P: Proestrus						B: DES

						E: estrus						C: BPA 0.5

						M:metestrus						D: BPA 20

						D: diestrus						E: BPA 50

						ID		DAY FOR THE FIRST E AFTER OPENING		P		E		M		D						ID		DAY FOR THE FIRST E AFTER OPENING		P		E		M		D						ID		DAY FOR THE FIRST E AFTER OPENING		P		E		M		D						ID		DAY FOR THE FIRST E AFTER OPENING		P		E		M		D								ID		DAY FOR THE FIRST E AFTER OPENING		P		E		M		D

				A		1-1		5		7		7		5		12		31		B		2		1		4		12		5		10		31		C		6-1		0		5		6		6		13		30		D		14-1		1		5		4		4		16		29				E		15		2		4		8		3		15		30

						1-2		2		9		8		4		11		32				10-1		1		6		7		7		12		32				6-2		NO E		2		0		5		20		27				14-2		6		7		4		4		16		31		5d/cycle				29		1		5		5		8		13		31

						4		0		3		1		7		20		31				10-2		0		9		7		7		10		33				6-3		3		7		5		5		12		29				19-1		2		8		7		5		13		33						32-1		2		9		6		4		11		30

						9-1		1		5		8		6		11		30				10-3		1		5		9		6		11		31				13		5		5		8		5		11		29				19-2		0		9		7		6		9		31						32-2		2		7		7		6		10		30

						9-2		4		7		7		5		11		30				10-4		1		8		8		7		11		34				26-1		1		5		6		7		11		29				23-1		0		6		7		6		12		31						32-3		1		8		8		5		10		31

						11-1		2		6		5		7		10		28				12-1		1		7		6		7		10		30				26-2		10		7		4		9		10		30				23-2		1		8		5		5		12		30						33-1		1		5		10		4		11		30

						11-2		4		8		7		6		10		31				12-2		1		5		8		6		11		30				30-1		2		5		6		8		11		30				23-3		2		7		6		6		11		30						33-2		0		6		9		5		9		29

						16-1		4		9		6		4		9		28				17-1		1		6		7		8		10		31				30-2		2		8		6		5		11		30				27		0		7		7		6		10		30						33-3		1		7		8		6		10		31

						16-2		1		6		7		4		11		28				17-2		1		6		6		6		13		31				30-3		5		5		5		6		16		32				36-1		2		9		6		6		10		31						33-4		1		9		7		5		9		30

						16-3		0		9		5		4		14		32				34-1		2		7		7		6		11		31				30-4		2		6		5		5		15		31				36-2		2		11		6		6		7		30						33-5		0		8		9		6		7		30

						24		8		9		12		4		7		32				34-2		3		9		4		4		14		31								53		51		56		110		270								77		59		54		116		306						35-1		1		7		6		6		11		30

						38-1		1		7		7		7		10		31								72		81		69		123		345						2.5		19.6296296296		18.8888888889		20.7407407407		40.7407407407								1.6		25.1633986928		19.2810457516		17.6470588235		37.908496732								35-2		5		8		6		5		11		30

						38-2		2		8		6		5		12		31				AVERAGE		1.1818181818		21.4925373134		24.1791044776		20.5970149254		36.7164179104																																								35-3		4		7		7		6		11		31

						38-3		3		9		7		5		9		30																																																						35-4		2		5		7		2		15		29

						38-4		1		6		8		6		10		30																																																						37-1		3		5		5		8		12		30

										96		88		68		140		392																																																						37-2		2		8		7		5		10		30

						AVERAGE		2.1428571429		24.4897959184		22.4489795918		17.3469387755		35.7142857143																																																								37-3		2		6		4		5		15		30

						STD.E																																																																						114		119		89		190		512

																																																																										1.7647058824		22.265625		23.2421875		17.3828125		37.109375

						1-1		5		22.5806451613		22.5806451613		16.1290322581		38.7096774194						2		1		12.9032258065		38.7096774194		16.1290322581		32.2580645161						6-1		0		16.6666666667		20		20		43.3333333333						14-1		1		17.2413793103		13.7931034483		13.7931034483		55.1724137931								15		2		13.3333333333		26.6666666667		10		50

						1-2		2		28.125		25		12.5		34.375						10-1		1		18.75		21.875		21.875		37.5						6-2																14-2		6		22.5806451613		12.9032258065		12.9032258065		51.6129032258								29		1		16.1290322581		16.1290322581		25.8064516129		41.935483871

						4		0		9.6774193548		3.2258064516		22.5806451613		64.5161290323						10-2		0		27.2727272727		21.2121212121		21.2121212121		30.303030303						6-3		3		24.1379310345		17.2413793103		17.2413793103		41.3793103448						19-1		2		24.2424242424		21.2121212121		15.1515151515		39.3939393939								32-1		2		30		20		13.3333333333		36.6666666667

						9-1		1		16.6666666667		26.6666666667		20		36.6666666667						10-3		1		16.1290322581		29.0322580645		19.3548387097		35.4838709677						13		5		17.2413793103		27.5862068966		17.2413793103		37.9310344828						19-2		0		29.0322580645		22.5806451613		19.3548387097		29.0322580645								32-2		2		23.3333333333		23.3333333333		20		33.3333333333

						9-2		4		23.3333333333		23.3333333333		16.6666666667		36.6666666667						10-4		1		23.5294117647		23.5294117647		20.5882352941		32.3529411765						26-1		1		17.2413793103		20.6896551724		24.1379310345		37.9310344828						23-1		0		19.3548387097		22.5806451613		19.3548387097		38.7096774194								32-3		1		25.8064516129		25.8064516129		16.1290322581		32.2580645161

						11-1		2		21.4285714286		17.8571428571		25		35.7142857143						12-1		1		23.3333333333		20		23.3333333333		33.3333333333						26-2		10		23.3333333333		13.3333333333		30		33.3333333333						23-2		1		26.6666666667		16.6666666667		16.6666666667		40								33-1		1		16.6666666667		33.3333333333		13.3333333333		36.6666666667

						11-2		4		25.8064516129		22.5806451613		19.3548387097		32.2580645161						12-2		1		16.6666666667		26.6666666667		20		36.6666666667						30-1		2		16.6666666667		20		26.6666666667		36.6666666667						23-3		2		23.3333333333		20		20		36.6666666667								33-2		0		20.6896551724		31.0344827586		17.2413793103		31.0344827586

						16-1		4		32.1428571429		21.4285714286		14.2857142857		32.1428571429						17-1		1		19.3548387097		22.5806451613		25.8064516129		32.2580645161						30-2		2		26.6666666667		20		16.6666666667		36.6666666667						27		0		23.3333333333		23.3333333333		20		33.3333333333								33-3		1		22.5806451613		25.8064516129		19.3548387097		32.2580645161

						16-2		1		21.4285714286		25		14.2857142857		39.2857142857						17-2		1		19.3548387097		19.3548387097		19.3548387097		41.935483871						30-3		5		15.625		15.625		18.75		50						36-1		2		29.0322580645		19.3548387097		19.3548387097		32.2580645161								33-4		1		30		23.3333333333		16.6666666667		30

						16-3		8		28.125		15.625		12.5		43.75						34-1		2		22.5806451613		22.5806451613		19.3548387097		35.4838709677						30-4		2		19.3548387097		16.1290322581		16.1290322581		48.3870967742						36-2		2		36.6666666667		20		20		23.3333333333								33-5		0		26.6666666667		30		20		23.3333333333

						24		7		28.125		37.5		12.5		21.875						34-2		3		29.0322580645		12.9032258065		12.9032258065		45.1612903226																										25.1483803553		19.2424579499		17.6579027202		37.9512589746								35-1		1		23.3333333333		20		20		36.6666666667

						38-1		1		22.5806451613		22.5806451613		22.5806451613		32.2580645161						STD S		0.7507571935		4.8615255159		6.5058278153		3.4169206045		4.497666676						STD S		1.7728105209		4.0257531606		3.7574767418		3.8394792038		5.2812896473						STD S		1.7763883459		5.5300565318		3.6602705004		2.7869375424		9.6533400501								35-2		5		26.6666666667		20		16.6666666667		36.6666666667

						38-2		2		25.8064516129		19.3548387097		16.1290322581		38.7096774194						STD E		0.2261316848		1.4643149144		1.9595866913		1.0291929532		1.3547188783						STD E		0.5909368403		1.3419177202		1.2524922473		1.2798264013		1.7604298824						STD E		0.5621482107		1.7500178898		1.1583134495		0.8819422602		3.0548544462								35-3		4		22.5806451613		22.5806451613		19.3548387097		35.4838709677

						38-3		3		30		23.3333333333		16.6666666667		30																																																								35-4		2		17.2413793103		24.1379310345		6.8965517241		51.724137931

						38-4		1		20		26.6666666667		20		33.3333333333																																																								37-1		3		16.6666666667		16.6666666667		26.6666666667		40

						std s		2.32992949		5.6778426046		7.1886425303		4.0045621531		9.1838870454																																																								37-2		2		26.6666666667		23.3333333333		16.6666666667		33.3333333333

						std e		0.6020489638		1.4671427919		1.8575303696		1.0347705822		2.3730974278																																																								37-3		2		20		13.3333333333		16.6666666667		50

																																																																								STD S		1.30045241		5.0358911787		5.3497008147		4.9139540532		7.6395372068

						SUMMARY				Proestrus		Estrus		Metestrus		Diestrus																																																								STD E		0.3156437888		4.6271888406		5.4504432938		4.6840541467		7.1089320488

				Oil control		AVERAGE		3		24.4897959184		22.4489795918		17.3469387755		35.7142857143

				DES 0.05				1.1818181818		21.4925373134		24.1791044776		20.5970149254		36.7164179104

				BPA 0.5				3.3333333333		19.6296296296		18.8888888889		20.7407407407		40.7407407407

				BPA 20				1.6		25.1483803553		19.2424579499		17.6579027202		37.9512589746

				BPA 50				1.7647058824		22.265625		23.2421875		17.3828125		37.109375

						STD.E		0.3010244819		0.7335713959		0.9287651848		0.5173852911		1.1865487139

								0.1130658424		0.7321574572		0.9797933457		0.5145964766		0.6773594392

								0.2954684201		0.6709588601		0.6262461236		0.6399132006		0.8802149412

								0.2810741054		0.8750089449		0.5791567247		0.4409711301		1.5274272231

								0.1578218944		2.3135944203		2.7252216469		2.3420270734		3.5544660244

										Proestrus		Estrus		Metestrus		Diestrus

						Control				24.4897959184		22.4489795918		17.3469387755		35.7142857143

						BPA 0.5				19.6296296296		18.8888888889		20.7407407407		40.7407407407

						BPA 20				25.1483803553		19.2424579499		17.6579027202		37.9512589746

						BPA 50				22.265625		23.2421875		17.3828125		37.109375

						ID		Vaginal opening		First Estrus		interval										ID		Vaginal opening		First Estrus		interval										ID		Vaginal opening		First Estrus		interval								ID		Vaginal opening		First Estrus		interval												ID		Vaginal opening		First Estrus		interval

				A		1-1		27		32		5								B		2		25		26		1								C		6-1		26		26		0						D		14-1		28		29		1										E		15		31		33		2

						1-2		26		28		2										10-1		28		29		1										6-2		30						no E						14-2		26		32		6												29		27		28		1

						4		27		27		0										10-2		27		27		0										6-3		31		34		3								19-1		23		25		2												32-1		29		31		2

						9-1		29		30		1										10-3		28		29		1										13		26		32		6								19-2		25		25		0												32-2		28		30		2

						9-2		31		35		4										10-4		26		27		1										26-1		26		27		1								23-1		25		25		0												32-3		29		30		1

						11-1		29		31		2										12-1		25		26		1										26-2		28		38		10								23-2		30		31		1												33-1		28		29		1

						11-2		26		30		4										12-2		25		26		1										30-1		25		27		2								23-3		28		30		2												33-2		28		28		0

						16-1		28		32		4										17-1		29		30		1										30-2		28		30		2								27		27		27		0												33-3		26		27		1

						16-2		28		29		1										17-2		26		27		1										30-3		22		27		5								36-1		29		31		2												33-4		29		31		2

						16-3		24		32		8										34-1		25		27		2										30-4		26		28		2								36-2		28		30		2												33-5		27		27		0

						24		24		31		7										34-2		28		31		3																																										35-1		30		31		1

						38-1		27		28		1																																																										35-2		27		32		5

						38-2		28		30		2										AVERAGE		26.5454545455		27.7272727273		1.1818181818												26.8		29.8888888889		3.4444444444										26.9		28.5		1.6												35-3		25		27		4

						38-3		27		30		3												0.4540833503		0.5232805777		0.2261316848												0.7751108058		1.2183394678		0.9297318864										0.6420994761		0.8309711525		0.5350567307												35-4		28		30		2

						38-4		27		28		1																																																										37-1		26		29		3

																						p-value				0		0														0		0												0		0												37-2		28		30		2

						AVERAGE		27.2		30.2		3.00																																																										37-3		28		30		2

						STD.E		0.466799482		0.5325861207		0.597417818																																																												27.8823529412		29.5882352941		1.8235294118

																																																																								0.3628859231		0.42957414		0.3121940264

						Average		Vaginal opening		First Estrus		interval																																																														0		0

						Control		27.2		30.2		3

						DES		26.5454545455		27.7272727273		1.1818181818

						BPA 0.5		26.8		29.8888888889		3.4444444444

						BPA 20		26.9		28.5		1.6

						BPA 50		27.8823529412		29.5882352941		1.7058823529

						Std Error

						Control		0.466799482		0.6549166462		0.502334801

						DES		0.466799482		0.5325861207		0.597417818

						BPA 0.5		0.7751108058		1.2183394678		0.9297318864

						BPA 20		0.6420994761		0.8309711525		0.5350567307

						BPA 50		0.3628859231		0.42957414		0.2815521672





Sheet1

				0.3010244819

				0.1130658424

				0.2954684201

				0.2810741054

				0.1578218944



Days

1st Vaginal cornification after opening



fertility test summary 

												0.7335713959		0.7321574572		0.6709588601		0.8750089449		2.3135944203

												0.9287651848		0.9797933457		0.6262461236		0.5791567247		2.7252216469

												0.5173852911		0.5145964766		0.6399132006		0.4409711301		2.3420270734

												1.1865487139		0.6773594392		0.8802149412		1.5274272231		3.5544660244



*

*

*

*

*

*

*

Oil control

DES 0.05

BPA 0.5

BPA 20

BPA 50

% of time

cyclicity



				0.466799482

				0.466799482

				0.7751108058

				0.6420994761

				0.3628859231



Postnatal date

Vaginal openning



				0.6549166462

				0.5325861207

				1.2183394678

				0.8309711525

				0.42957414



p=0.1

Postnatal date

First estrus date



				0.502334801

				0.597417818

				0.9297318864

				0.5350567307

				0.2815521672



*

*

p=0.1

Days

First estrus after vaginal opening



		12/12/12

						Dam ID		ID		body weight (g)		Testes (2, mg)		body		AVERAGE		STD ERROR

		A		1		A1		1		26.48		18.8				27.584		0

				2		A-6		4		26.21		17.25				27.9966666667		0

				3		A-2		9		27.88		20.37				25.895		0

				4		A-3		11		27.38		18.48				25.1966666667		0

				5		A-5		24		29.97		18.6				26.5983333333		0

				6

		B		1		B-1		2		30.53		19.95				18.7		0

				2		B-1		2		28.95		20.01				19.3083333333		0

				3		B-2		10		26.87		18.31				18.825		0

				4		B-7		34		29.84		18.23				17.195		0

				5		B-7		34		28.1		18.42				18.4133333333		0

				6		B-4		17		23.69		20.93

		C		1		C-3		13		22.69		20.4

				2		C-1		3		27.34		17.94

				3		C-2		6		26.63		18.36

				4		C-5		26		26.51		19.91

				5		C-5		26		26.25		18.54

				6		C-6		30		25.95		17.8

		D		1		D-3		14		29.99		16.9

				2		D-4		19		25.74		20.22

				3		D-3		14		26		17.93

				4		D-8		23		23.68		16.52

				5		D-5		27		22.68		16.39

				6		D-7		36		23.09		15.21

		E		1		E-1		29		25		18.32

				2		E-1		29		27.11		19.42

				3		E-8		32		27.08		21.54

				4		E-8		32		27.76		21.67

				5		E-10		33		26.01		15.65

				6		E-7		37		26.63		13.88



*

Control

BPA 0.5

BPA 20

BPA 50

% of time

0.7335713959

0.6709588601

0.8750089449

2.3135944203

0.9287651848

0.6262461236

0.5791567247

2.7252216469

0.5173852911

0.6399132006

0.4409711301

2.3420270734

1.1865487139

0.8802149412

1.5274272231

3.5544660244



		Fertility Test  (3 Month)								MATE																												F1 3M fertility test						Body weight

		Breeding pair		Male (ID)		Female (ID)				1/15/13		1/16/13		1/17/13		1/18/13		1/19/13		1/20/13		1/21/13		1/22/13		1/23/13		1/24/13		1/25/13				Female (ID)				Mated on 1/15/2013plug date (01/2013)		1/17/13		1/24/13		1/28/13		1/31/13		2/4/13		2/7/13		2/11/13		Birth date		pups # total		# of F pups		# of M pups		DEAD PUPS #		PND4		PND8		PND21

		1		9		2		B-1		P		x																						2		B-1		16		23.4		28.7		32		37.3								2/4/13		10		3		7

						1-2		A-1		D		D		x																				1-2		A-1		17		23.8		28.1		33.5		38.3								2/5/13		12		6		6

		2		4		6-1		C-2		P		M		D		P		x																6-1		C-2		19		30		32.5		32.9		37.4								2/7/13		10		5		5

						6-2				D		D		P		M		D		D		D		D		D		D						4		A-6		18		24.9		30.3		33.8		39.5

		3		9		4		A-6		D		D		P		x																		10-3		B-2		18		23.2		29.8		29.3		34

						10-3		B-2		M		D		P		x																		10-1		B-2		18		22.3		26.1		28.1		33.8

		4		4		10-1		B-2		D		D		p		x																		10-4		B-2		19		24.3		29.9		29.7		34.6

						10-4				P		M		D		P		x																9-1		A-2		22		24.1		24.3		27.9		30.6

		5		38		9-1		A-2		D		D		P		M		D/P		D		D		x										9-2		A-2		16		21.8		24.9		27.5		33.5								2/4/13		8		3		3		2 (1F)

						9-2				P/E		x				D																		11-1		A-3		?		25.4		31.6		31.7		35.9

		6		38		11-1		A-3		P		M		D		M		D		D		D		D		D		D						11-2		A-3		18		26.7		33		34.1		39.2

						11-2				D		D		P		x																		14-1		D-3		18		25.2		30		32		36.9

		7		38		14-1		D-3		D		D		D		x																		14-2		D-3		18		25		29.9		32.5		38.5

						14-2				D		D		P		x																		12-1		B-3		16		22.7		31.1		35.2		41.7								2/4/13		10		4		6

		8		4		12-1		B-3		P		x																						17-1		B-4		19		25.3		29.8		30		35.3

						15-1		E-3		P		M		D		P		© D		D/P		D		D		D		D						17-2		B-4		19		24.8		29.7		30.1		34.7

		9		9		17-1		B-4		P		M		D		P		x																13		C-3		16		21.4		26		31.2		37.2								2/4/13		9		3		6

						17-2				E		M		D		P		x																19-2		D-4		16		24.8		31.3		34.2		40.5								2/4/13		9		7		2

		10		24		13		C-3		P		x?		M		D		D		D		D		D		D		D						16-3		A-4		19		28.9		35.4		37.4		41.8

						19-2		D-4		P		x																						23-3		D-8		17		23.7		31		31.6		33.6								2/5/13

		11		24 (38)		16-2		A-4		M		D		D		P		M		D		d/p		P/E		M		D						24		A-5		17		22.8		30.7		32		36								2/5/13		13		6		7

						16-3				P/E		M		D		P		x																26-2		C-5		?		24.4		32.3		34.2		40.2								2/4/13		10		7		3

		12		16		23-2		D-8		D		D		P		E		M		D		D		D		D		D						29		E-1		22		21.7		26		27.3		29.1

						23-3				D		?		x																				27		D-5		17		25.2		32.9		34		39.4								2/5/13

		13		38		24		A-5		D		D		x																				33-4		E-10		19		23.5		28.4		28.8		32.5

						26-2		C-5		D		D		P		M		D		D		D		D		M		D						30-4		C-6		16		25.9		32.9		36.9		41.5								2/4/13		12		4		8

		14		38		29		E-1		M		D		D/P		P		D		D		p		x										30-2		C-6		16		23.5		28.4		32.7		36.7								2/4/13		8		5		3

						27		D-5		D		P		x																				30-3		C-6		23		25.7		30.1		35.5		33.5

		15		38		33-4		E-10		E/M		M		P		E		x																32-1		E-8		16		28.1		33.4		38.6		44.7								2/3/13		12		4		8

						30-4		C-6		P		* E		M		D		D		D		D		D		D		D						32-3		E-8		19		24.7		30.1		30.8		33.9

		16		38		30-2		C-6		D		x		x																				34-1		B-7		19		26.2		31.1		33.6		39

				9		30-3				D		P		E		M		D		D		P		(B) D		x								33-2		E-10		16		24.9		32.3		36		43.8								2/3/13		10		5		5

		17		24		32-1		E-8		D		x		x																				33-1		E-10		16		26.1		33.7		38.9		45.1								2/4/13		14		7		5+2		2 M

						32-3				M		D		D		P		x																37-2		E-7		?		22.3		30.1		34.9		34.6

		18		1		34-1		B-7		E		M		D		P		x																37-3		E-7		18		25.9		.31.4		29.2		39								2/5/13		11		4		7

						33-2		E-10		D		x																						37-1		E-7		? 18		21		25.6		35.4		38.9

		19		1		33-1		E-10		D		© D		M		D		D		D/P		M		D		D		D						36-1		D-7		18		26.6		33.1		28.3		33.4

						33-3				E		x																						38-2		A		18		22.9		28.9		29.4		35.1

		20		1		37-2		E-7		D		D		D/P		D/P		D/P		D		D		D		M		D						35-3		E-9		23		24.4		26.9		28.5		29.7

						37-3				D		P		E		x																		16-2		A-4		26		27.5		28.3		29.6		29.8

		21		CONTROL		37-1				D		D		D		D/P		M		D		D		M		D		D						35-2		E-9		26		22.6		25.8		24.2		24.5

						36-1		D-7		M		D		D/P		x																		23-2		D-8		? 18		22.9		28.4		29.9		34.6

		22		CONTROL		35-1		E-9		M		D		D/P		P		x																35-1		E-9		19		24.4		26.9		26.5		X25.8

						35-2				M		D		D		D/P		M		M		M		M		D		D						15-1		E-3		?		21.1		24.5		26.8		32.1

		23		CONTROL		38-2		A		D		D		D		x

				9		35-3		E-9		E		M		D		P		E		M		D		D/P		x								6-2		C-2				28.4		29.8		28.6		28.9

		24				38-3		A-9		M		D		D		P/E		E		M		D		D		M/D		D						38-3		A-9				22.4		25.4		28		28.3

				CONTROL		38-4				M		D		D/P		P		x																33-3		E-10		16		22.3		30.1		26.3		26.7

				PND								1		2		3		4		5		6		7		8		9		10				38-4		A-9		19		22.1		24.9		27.5		26.2		26.1

		summary		# PLUGS								9		4		9		10						2		2

																																				Pluged		checking				FROM TREATED DAM

																																		A		10		2				6

																																		B		8		0				5

																																		C		6		1				4

																																		D		6		1				5

		X: plug						* vaginal swallen and bruise						Change male because of bleeding (fight?)																				E		12		2				6

																						Mate								female collected (3 month)

		collection ID		F		1/7/13		1/8/13		1/9/13		1/10/13		1/11/13		1/12/13		1/13/13		1/14/13		1/15/13		ID#						Treatment		Female (ID)		1/15/13		1/16/13		1/17/13		1/18/13		1/19/13		1/20/13		1/21/13		1/22/13		1/23/13				Collect on estrus												MALE ID		FEMALE ID		1/25/13		1/26/13		1/27/13		1/28/13		1/29/13		1/30/13		1/31/13		2/1/13		2/2/13		2/3/13		2/4/13		2/5/13		2/6/13		2/7/13		2/8/13		2/9/13		2/10/13

		1		1		M		D		P		E		M		D		D		P		M		A-1						A		1-1		M		D		D		D/P		P		M		D		D/P		E																38		6-2		D		D		D		D		D		M		D		D		D		D		D		D

				2		M		D		P		E		E		M		D		D		P										16-1		E		M		D		D/P		P		M		D		D/P		E																38		15-1		D		D		D		D		D		D		Pregnant

		2		1		P		E		D		D		D		P		E		M		D		B-1								38-1		D		M/D/P		E																												38		16-2		D/P		X

		4		1		P		E		D		D		D		P		E		M		D		A-6						B		10-2		M		D		D/P		E																										16		23-2		D		D		D		D		PREGNANT

		6		1		D		D		D		D		D		D		D		D		P		C-2								12-2		D		P		E																												9		35-2		D/P		X

				2		D		D		D		D		D		D		D		D		D										34-2		D		D		D		D/P		P		M		D		D/P		E																9		38-3		D		D		P/E		M		D		M		D		D		P		M		D		D

				3		D		D		D		P		E		E		M		D		D								C		26-1		M		D		D/P		D/P		M		D		D		D/P		E																		38-4																						mate with M4		P

		9		1		P		E		M		D		D		D		D		D		D		A-2								30-1		D		D		P		E																												33-3										M		D		D		P		X

				2		M		D		P		E		E		M		D		D		P/E										6-3		D		P		E																														35-1										M		P		X

		10		1		D		D		P		E		M		D		D		D		D		B-2						D		19-1		M		D		D/P		P		E																										MISCARRIGED

				2		D		D		P		E		M		D		P		P/E		M										36-2		D		D		D/P		P/E		M		D		D		P		E

				3		M		D		D		D		D		D		D		P		M										23-1		M		D		D		P		E

				4		P		M		D		M		P		D		D		D/P		P								E		32-2		D		D		P		E

		11		1		M		D		D		P		E		M		D		D		P		A-3								33-5		D		D		P		E

				2		D		P		E		M		D		D		D		D		D										35-4		D		D		P		E

		12		1		M		D		D		P		E		M		D		D		P		B-3

				2		E		M		D		M		P		E		M		D		D

		14		1		E		D		P		E		M		D		D		D		D		D-3

				2		E		M		D		M		D		D		D		D		D

		15		1		E		M		D		M		P/E		M		D		D		P		E-3

		17		1		D		D		P		P		P/E		M		D		D		P		B-4

				2		D		M		P		E		M		D		D		P		E

		13		1		M		D		D		P		E		M		D		D		P		C-3

		16		1		D		D		P		P		D		D		D		P		E		A-4

				2		D		D		P		D		D		D		P		E		M

				3		D		D		P		E		M		D		D		M		P/E

		19		1		D		P		E		M		D		D		P		E		M		D-4

				2		M		D		P		E		E		M		D		D		P

		23		1		D		P		P		D		D		D		P		E		M		D-8

				2		P		E		D		D		D		D		D		D		D

				3		P		D		D		M		D		D		E		M		D

		24		1		D		P		E		M		D		D		D		M		D		A-5

		collection ID		F		1/7/13		1/8/13		1/9/13		1/10/13		1/11/13		1/12/13		1/13/13		1/14/13		1/15/13		ID#

		26		1		E		M		D		M		P		E		M		D		M		C-5

				2		D		M		P		D		D		D		D		M		D

		27		1		E		M		D		M		P		E		M		D		D		D-5

		29		1		D		P		E		M		D		D		P		E		M		E-1

		30		1		D		P		D		D		D		P		E		M		D		C-6

				2		P		E		D		D		P		P		E		M		D

				3		D		D		P		M		D		D		D		D		D

				4		E		M		D		M		P		P/E		E		M		P

		32		1		D		D		D		D		P		P		E		D		D		E-8

				2		E		E		D		D		M		P		E		M		D

				3		D		P		E		M		D		D		P		E		M

		33-1		1		E		M		D		D		D		D		D		D		D		E-10

				2		M		D		D		D		P		P		E		M		D

				3		M		P		E		M		D		D		P		E		E

		33-2		1		M		P		E		M		D		P		P/E		E		E/M

				2		E		M		D		M		P		E		E/M		M		D

		34		1		D		D		P		E		M		D		D		P		E		B-7

				2		D		P		E		M		D		D		D		D		D

		35		1		D		P		E		M		D		D		P		E		M		E-9

				2		E		E		M		D		D		P		P/E		E		M

				3		D		P		E		E		M		D		D		P		E

				4		D		D		D		D		P		P		E		M		D

		36		1		D		P		E		M		D		D		P		E		M		D-7

				2		P		E		D		D		D		P		E		M		D

		37		1		D		D		P		M		D		D		P		M		D		E-7

				2		P		M		D		P		M		D		D		D		D

				3		E		M		D		P		P		E		M		D		D

		38		1		P		P		E		M		D		D		P		M		D		A-9

				2		D		D		D		P		P		E		M		D		D

				3		P		E		D		D		D		D/P		P		E		M

				4		D		P		E		M		D		D		P		E		M





																								ovary(2)		Uterus		Spleen		Liver

		Date		3 M		Weight (mg)														A		20.3		12.5		69.8		90.2		1.021		0.0615763547						D		24.51		13		94.2		96.4		1.2184		0.0640394089

				F1 ID		body (g)		ovary(2)		Uterus		Spleen		Liver		cyclicity						21.22		13.6		89.1		99.1		1.021		0.0640904807								21.21		11.3		97.1		75.2		1.029		0.0532516494

		1/17/13		38-1		22.41		12.9		118.2		86.3		1.082		E						22.41		12.9		118.2		86.3		1.082		0.0575635877								23.76		10.3		84.3		87.3		1.098		0.0459616243

				12-2		22.66		8.3		84.7		84.3		1.042		E						21.31		13		92.3666666667		91.8666666667		1.0413333333										23.16		11.5333333333		91.8666666667		86.3		1.1151333333

				6-3		25.6		14.8		135		97.1		1.4167		E						0.6107824647		0.3214644551		14.0674347632		3.7879571755		0.0203339298										0.9987785157		0.7881291466		0		0		0

		1/18/13		10-2		21.61		12.8		146.2		84.4		1.0966		E

				30-1		25.52		16.8		79.8		87.7		1.2254		E				B		21.61		12.8		146.2		84.4		1.0966		0.0592318371						E		23.32		12.3		98.7		97.4		1.2075		0.0569180935

				32-2		23.32		12.3		98.7		97.4		1.2075		E						22.66		8.3		84.7		84.3		1.042		0.0366284201								25.42		12.8		75.9		101.7		1.3569		0.0564872021

				33-5		25.42		12.8		75.9		101.7		1.3569		E						25.06		19.2		78.7		101.7		1.222		0.0766161213								25.68		18.5		96.7		93.6		1.1304		0.0738228252

				35-4		25.68		18.5		96.7		93.6		1.1304		E						23.11		13.4333333333		103.2		90.1333333333		1.1202										24.8066666667		14.5333333333		90.4333333333		97.5666666667		1.2316

		1/19/13		19-1		24.51		13		94.2		96.4		1.2184		E						1.0210588443		3.1625461068		0		0		0										0.7471348781		1.9886368326		0		0		0

				23-1		23.76		10.3		84.3		87.3		1.098		E

		1/20/13		NO												E				C		24.14		15.3		79.7		114.7		1.276		0.0633802817

		1/21/13		NO												E						25.52		16.8		79.8		87.7		1.2254		0.065830721

		1/22/13		NO												E						25.6		14.8		135		97.1		1.4167		0.0578125

		1/23/13		1-1		20.3		12.5		69.8		90.2		1.021		E						25.0866666667		15.6333333333		98.1666666667		99.8333333333		1.3060333333

				16-1		21.22		13.6		89.1		99.1		1.021		E						0.4739102803		0.6009428405		0		0		0										ovary(2)		Uterus		Spleen		Liver

				34-2		25.06		19.2		78.7		101.7		1.222		E																				OIL		13		92.3666666667		91.8666666667		1.0413333333				0.3214644551		14.0674347632		3.7879571755		0.0203339298

				26-1		24.14		15.3		79.7		114.7		1.276		E																				DES		13.4333333333		103.2		90.1333333333		1.1202				3.1625461068		21.5702873478		5.783575033		0.0532860824

				36-2		21.21		11.3		97.1		75.2		1.029		E																				BPA 0.5		15.6333333333		98.1666666667		99.8333333333		1.3060333333				0.6009428405		18.4172295377		7.9133716941		0.0572305274

																																				BPA 20		11.5333333333		91.8666666667		86.3		1.1151333333				0.7881291466		3.8749613345		6.1404841334		0.0553437513

																																				BPA 50		14.5333333333		90.4333333333		97.5666666667		1.2316				1.9886368326		7.2897802009		2.3398217092		0.0664879639

		female collected (3 month)

		Treatment		Female (ID)		1/15/13		1/16/13		1/17/13		1/18/13		1/19/13		1/20/13		1/21/13		1/22/13		1/23/13		1/24/13				Collect on estrus

		A		1-1		M		D		D		D/P		P		M		D		D/P		E

				16-1		E		M		D		D/P		P		M		D		D/P		E

				38-1		D		M/D/P		E

		B		10-2		M		D		D/P		E

				12-2		D		P		E

				34-2		D		D		D		D/P		P		M		D		D/P		E

		C		26-1		M		D		D/P		D/P		M		D		D		D/P		E

				30-1		D		D		P		E

				6-3		D		P		E

		D		19-1		M		D		D/P		P		E

				36-2		D		D		D/P		P		M		D		D		P		E

				23-1		M		D		D		P		E

		E		32-2		D		D		P		E

				33-5		D		D		P		E

				35-4		D		D		P		E

				D/P: some leucocytes and some superficial epithelial cells (with nuclei ) present





				0.3214644551

				3.1625461068

				0.6009428405

				0.7881291466

				1.9886368326



*

weight (mg)

F1 Ovary weight (3M)



				14.0674347632

				21.5702873478

				18.4172295377

				3.8749613345

				7.2897802009



weight (mg)

F1 Uteri weight (3M)



				3.7879571755

				5.783575033

				7.9133716941

				6.1404841334

				2.3398217092



weight (mg)

F1 spleen weight (3M)



				0.0203339298

				0.0532860824

				0.0572305274

				0.0553437513

				0.0664879639



*

*

weight (g)

F1 liver weight (3M)



		Treatment		F1 Female (ID)		Birth date		pups # total		# of F pups		# of M pups		# of Dead pups		Average pup weight				F1 Female (ID)		Birth date		Average pup weight		pups # total		# of F pups		# of M pups		# of Dead pups								ID		pups total		average alive pups weight		% of dead pups		% of female pups		% of male pups

		E		32-1		2/3/13		12		4		8				1.54		A		38-3		2/22/13		1.64		6		3		3				50		50				38		8.5		1.62		5.8823529412		41.1764705882		52.9411764706

		E		33-2		2/3/13		10		5		5				1.61				38-2		2/5/13		1.60		11		4		6		1		36.3636363636		54.5454545455				9		7.5		1.66		13.3333333333		33.3333333333		53.3333333333

		B		12-1		2/4/13		10		4		6				1.64				9-2		2/4/13		1.63		8		3		3		2(1F)		62.5		37.5				1		12		1.64		0		50		50

		C		13		2/4/13		9		3		6				1.59				9-1		2/10/13		1.68		7		2		5				28.5714285714		71.4285714286				24		13		1.59		0		46.1538461538		53.8461538462

		D		19-2		2/4/13		9		7		2				1.71				1-2		2/5/13		1.64		12		6		6				50		50				4		9		1.61		0		66.6666666667		33.3333333333

		C		30-4		2/4/13		12		4		8				1.62				24		2/5/13		1.59		13		6		7				46.1538461538		53.8461538462				11		13		1.52		0		53.8461538462		46.1538461538

		C		30-2		2/4/13		8		5		3				1.53				4		2/5/13		1.61		9		6		3				66.6666666667		33.3333333333				16		9.5		1.62		5.2631578947		47.3684210526		47.3684210526

		E		33-1		2/4/13		14		7		5		2 M		1.51				11-2		2/6/13		1.52		14		10		4				71.4285714286		28.5714285714				Average		10.3571428571		1.6071428571		3.4969777385		48.3635559487		48.1394663128

		B		2		2/4/13		10		3		7				1.71				11-1		2/6/13		1.51		12		4		8				33.3333333333		66.6666666667				Std Error		0.8557686181		0.017219058		1.9147532726		3.9312218846		2.7116444588

		A		9-2		2/4/13		8		3		3		1F		1.63				16-3		2/7/13		1.62		11		4		6		1M		36.3636363636		54.5454545455

		C		26-2		2/4/13		10		7		3				1.58		A		16-2		2/14/13		1.62		8		5		3				62.5		37.5

		A		1-2		2/5/13		12		6		6				1.64						total				111		53		54		4

		D		23-3		2/5/13		5		3		2				1.63						average		1.6022222222		10.4444444444		47.7477477477		48.6486486486		3.6036036036		4.4367305554		4.0738545077

		A		24		2/5/13		13		6		7				1.59		B				std error		0.0152615246		0.8309489698		4.4367305554		4.0738545077

		D		27		2/5/13		10		7		3				1.67

		E		37-3		2/5/13		11		4		7				1.62				12-1		2/4/13		1.64		10		4		6				40		60				12		10		1.64		0		40		60

		A		4		2/5/13		9		6		3				1.61				2		2/4/13		1.71		10		3		7				30		70				2		10		1.71		0		30		70

		B		10-3		2/5/13		10		6		3		1M		1.52				10-3		2/5/13		1.52		10		6		3		1M		60		30				10		11		1.58		3.0303030303		45.4545454545		51.5151515152

		D		14-2		2/5/13		13		3		8		2 (1M)		1.57				10-1		2/6/13		1.62		10		6		4				60		40				17		7.5		1.70		6.6666666667		33.3333333333		60

		E		37-1		2/5/13		12		4		6		2 (1M)		1.62				10-4		2/6/13		1.59		13		3		10				23.0769230769		76.9230769231				34		13		1.59		0		61.5384615385		38.4615384615

		A		38-2		2/5/13		11		4		6		1		1.6				17-1		2/7/13		1.72		8		3		5				37.5		62.5				Average		10.3		1.6423333333		1.9393939394		42.0652680653		55.9953379953

		B		10-1		2/6/13		10		6		4				1.62				17-2		2/7/13		1.67		7		2		4		1F		28.5714285714		57.1428571429				Std Error		0.8833158629		0.0266748958		1.311317058		5.5188797177		5.2385625698

		A		11-2		2/6/13		14		10		4				1.58		B		34-1		2/7/13		1.59		13		8		5				61.5384615385		38.4615384615

		D		14-1		2/6/13		10		3		7				1.62						total				81		35		44		2

		E		37-2		2/6/13		11		4		7		1F		1.7						average		1.6325		10.125		43.2098765432		54.3209876543		2.4691358025		5.2458072039		5.5088573627

		D		36-1		2/6/13		10		3		7				1.46		C				std error		0.02		0.700056687		5.2458072039		5.5088573627

		D		23-2		2/6/13		10		6		4				1.68

		B		10-4		2/6/13		13		3		10				1.59				13		2/4/13		1.59		9		3		4		2		33.3333333333		44.4444444444				13		9		1.59		22.2222222222		33.3333333333		44.4444444444

		A		11-1		2/6/13		12		4		8				1.58				31-4		2/4/13		1.62		12		4		8				33.3333333333		66.6666666667				30		9.5		1.58		10.5		57.8		32.6

		E		15-1		2/6/13		10		6		4				1.61				30-2		2/4/13		1.53		8		5		3				62.5		37.5				26		11		1.58		9.0909090909		70		30

		C		6-1		2/7/13		10		5		5				1.67				26-2		2/4/13		1.58		11		7		3		1		63.6363636364		27.2727272727				6		10		1.67		0		50		50

		B		17-1		2/7/13		8		3		5				1.72				6-1		2/7/13		1.67		10		5		5				50		50				31		12		1.62		0		54.5454545455		27.2727272727

		B		17-2		2/7/13		7		2		4		1F		1.67		c		30-3		2/10/13		1.60		11		6		3		2		54.5454545455		27.2727272727				Average		10.3		1.607		8.3626262626		53.1357575758		36.8634343434

		A		16-3		2/7/13		11		4		6		1M		1.62						total				61		30		26		5								Std Error		0.5351819813		0.0174695502		3.1653510143		5.9217700763		4.3733555606

		E		33-4		2/7/13		10		5		5				1.63						average		1.5983333333		10.1666666667		49.1803278689		42.6229508197		8.1967213115

		E		32-3		2/7/13		9		2		7				1.61		D				std error		0.02		0.5471970797		6.1973356181		6.1973356181				5.5370268259		5.4670323796

		B		34-1		2/7/13		13		8		5				1.59

		A		9-1		2/10/13		7		2		5				1.68				19-2		2/4/13		1.71		9		7		2				77.7777777778		22.2222222222				19		9		1.71		0		77.7777777778		77.7777777778

		E		29		2/10/13		8		2		6				1.65				23-3		2/5/13		1.63		5		3		2				60		40				23		7.5		1.66		0		60		40

		C		30-3		2/10/13		11		6		3		2		1.6				23-2		2/6/13		1.68		10		6		4				60		40				27		10		1.67		0		70		30

		E		35-3		2/10/13		16		6		9		1		1.53				27		2/5/13		1.67		10		7		3				70		30				14		11.5		1.6		8.6956521739		26.0869565217		65.2173913043

		A		16-2		2/14/2013		8		5		3				1.62				14-2		2/5/13		1.57		13		3		8		2 (1M)		23.0769230769		61.5384615385				36		10		1.46		0		30		70

		E		35-2		2/14/13		7		2		5				1.71				14-1		2/6/13		1.62		10		3		7				30		70				Average		9.6		1.62		1.7391304348		52.7729468599		56.5990338164

		E		35-1		3/2/13		11		6		5				1.62		D		36-1		2/6/13		1.46		10		3		7				30		70				Std Error		0.6554613868		0.043432934		1.7283617217		10.4349659478		9.1231294713

		E		33-3		2/22/13		10		7		3				1.56						total				67		32		33		2

				38-4		3/15/13		11		6		5				1.59						average		1.62		9.5714285714		47.7611940299		49.2537313433		2.9850746269		8.2909485548		7.3351790166

																		E				std error		0.03		0.8376159155		8.2909485548		7.3351790166

				# breeding pair		% un-fecundity		pups number		% Female		% Male		% dead pups						32-1		2/3/13		1.54		12		4		8				33.3333333333		66.6666666667				32		10.5		1.58		0		28.5714285714		71.4285714286

		Oil control		9				11.25		48.4536082474		51.5463917526		4.4444444444						32-3		2/7/13		1.61		9		2		7				22.2222222222		77.7777777778				33		11		1.58		4.5454545455		54.5454545455		40.9090909091

		DES		8				10.125		43.2098765432		54.3209876543		2.4691358025						33-2		2/3/13		1.61		10		5		5				50		50				37		11.3333333333		1.64		8.8235294118		35.2941176471		58.8235294118

		BPA 0.5		7		14.2857142857		9.8		48.9795918367		51.0204081633		8.6206896552						33-1		2/4/13		1.51		14		7		5		2 M		50		35.7142857143				15		10		1.61		0		60		40

		BPA 20		7				9.5714285714		47.7611940299		49.2537313433		2.9850746269						33-4		2/7/13		1.63		10		5		5				50		50				29		8		1.65		0		25		75

		BPA 50		12		16.6666666667		11		39.837398374		56.0975609756		5.0505050505						33-3		2/22/13		1.56		10		7		3				70		30				35		11.3333333333		1.62		2.9411764706		41.1764705882		55.8823529412

																				37-3		2/5/13		1.62		11		4		7				36.3636363636		63.6363636364				Average		10.3611111111		1.6126388889		2.7183600713		40.7645785587		57.0072574484

																				37-1		2/5/13		1.61		12		4		6		2 (1M)		33.3333333333		50				Std Error		0.5170366384		0.0129723747		1.4468735309		5.7352513996		6.0117200743

																				37-2		2/6/13		1.70		11		4		7		1F		36.3636363636		63.6363636364

				# breeding pair		% un-fecundity		pups/litter		% Female		% Male		% dead pups				E		15-1		2/6/13		1.61		10		6		4				60		40

		Oil control		9				10.78 ± 0.7		48.45 ± 4.27		51.54 ± 4.67		4.44				E		29		2/10/13		1.65		8		2		6				25		75

		DES		8				10.12 ± 0.7		43.20 ± 5.1		54.32 ± 5.5		2.47				E		35-3		2/10/13		1.53		16		6		9		1		37.5		56.25

		BPA 0.5		7		14.29		9.8 ± 0.51		48.97  ± 6.2		51.02 ±6.1		8.62						35-2		2/14/13		1.71		7		2		5				28.5714285714		71.4285714286

		BPA 20		7				9.57 ± 0.83		47.76 ±8.29		49.25 ± 7.33		2.99				E		35-1		3/2/13		1.62		11		6		5				54.5454545455		45.4545454545

		BPA 50		12		16.67		11 ± 0.5		39.83 ± 3.5		56.09 ±4		5.05								total				151		64		82		5		3.7461372472		3.9668625022

																						average		1.6078571429		10.7857142857		4.5714285714		5.8571428571

																						std error		0.01		0.3874699665		3.7461372472		3.9668625022





		

		Treatment		Female (ID)		1/17/13				Breeding pair		Male (ID)		Female (ID)				1/17/13		1/24/13		1/28/13		1/29/13				4/19/13				6 month body weight Treatment

		A		1-1		21.9				1		9		2		A-1		23.4		28.7		33.5						28.7				A		2		28.7				C		6-1		36.4

				16-1		23								1-2		B-1		23.8		28.1		32						30						4		32.4						13		26.6

				38-1		22.4				2		4		6-1		C-2		30		32.5		32.9						36.4						9-1		28.9						26-2		28.6

		B		10-2		21.5								6-2				28.4		29.8		28.6						31.2						9-2		25.1						30-4		34

				12-2		22.66				3		9		4		A-6		24.9		30.3		33.8						32.4						11-1		29.2						30-2		34.1

				34-2		28.1								10-3		B-2		23.2		29.8		29.3		31.2				25.9						11-2		33						30-3		30.8

		C		26-1		26.7				4		4		10-1		B-2		22.3		26.1		28.1						25.5						16-2		30.3								31.75

				30-1		25.9								10-4				24.3		29.9		29.7		31.4				26.4						16-3		34.8								3.7297452996

				6-3		25.6				5		38		9-1		A-2		24.1		24.3		27.9						28.9						24		30.8								1.5223450203

		D		19-1		24.5								9-2				21.8		24.9		27.5						25.1						38-2		25.4				D		14-1		27.3

				36-2		22.6				6		38		11-1		A-3		25.4		31.6		31.7		33.1				29.2						38-3		27.8						14-2		30.6

				23-1		24.3								11-2				26.7		33		34.1						33						Average		29.6727272727						19-2		26.1

		E		32-2		23.9				7		38		14-1		D-3		25.2		30		32						27.3								3.0149928388						23-2		25.7

				33-5		25.3								14-2				25		29.9		32.5						30.6								0.9081303731						23-3		27.3

				35-4		26				8		4		12-1		B-3		22.7		31.1		35.2						36.2				B		1-2		30						36-1		27.1

														15-1		E-3		21.1		24.5		26.8						29.4						10-3		25.9						27		31.5

										9		9		17-1		B-4		25.3		29.8		30		32.1				34.2						10-1		25.5								27.9428571429

														17-2				24.8		29.7		30.1						27.5						12-1		36.2								2.2240032545

										10		24		13		C-3		21.4		26		31.2						26.6						17-1		34.2								0.8392465111		0

														19-2		D-4		24.8		31.3		34.2						26.1						17-2		27.5				E		15-1		29.4

										11		24		16-2		A-4		27.5		28.3		pluged on 26  29.6						30.3						34-1		30.9						29		30.5

														16-3				28.9		35.4		37.4						34.8								30.0285714286						33-4		34

										12		16		23-2		D-8		22.9		28.4		29.9		32				25.7								4.0864468208						32-1		35.4

														23-3				23.7		31		31.6						27.3								1.5420554041						32-3		28.5

										13		38		24		A-5		22.8		30.7		32						30.8														33-2		36.8

														26-2		C-5		24.4		32.3		34.2						28.6														33-1		33.5

										14		38		29		E-1		21.7		26		27.3						30.5														33-3		34

														27		D-5		25.2		32.9		34						31.5														37-2		25.4

										15		38		33-4		E-10		23.5		28.4		28.8		29.8				34														37-3		37.9

														30-4		C-6		25.9		32.9		36.9						34.1														35-1		31

										16		38		30-2		C-6		23.5		28.4		32.7						30.8														35-2		27.9

														30-3				25.7		30.1		35.5						45.1														35-3		30

										17		24		32-1		E-8		28.1		33.4		38.6						35.4																31.8692307692

														32-3				24.7		30.1		30.8		32.1				28.5																3.720077198

										18		1		34-1		B-7		26.2		31.1		33.6						30.9																1.0333547772

														33-2		E-10		24.9		32.3		36						36.8																0

										19		1		33-1		E-10		26.1		33.7		38.9						33.5

														33-3				22.3		30.1		26.3		25.9				34

										20		1		37-2		E-7		25.9		31.4		34.9						25.4

														37-3				21		25.6		29.2						37.9

										21		CONTROL		37-1				26.6		33.1		35.4

														36-1		D-7		22.9		28.9		28.3		29.9				27.1

										22		CONTROL		35-1		E-9		24.4		26.9		26.5		26				31

														35-2				22.6		25.8		pluged on 26 24.2		24.8				27.9

										23		CONTROL		38-2		A		23.4		27.1		29.4						25.4

														35-3		E-9		25.8		26.6		28.5						30

										24		CONTROL		38-3		A-9		22.4		25.4		28		29.1				27.8

														38-4				22.1		24.9		27.5

												keep checking plug/smear





				fertility test (6M)

				premating estrous cycle										Body weight												No plug				premating estrous cycle		body weight						birth date		pups number		average lived pups weight		# of dead pups

		#		F1   ID		4/16/13		4/17/13		4/18/13		4/19/13		4/19/13		4/20/13		4/21/13		4/22/13		4/23/13		4/24/13		4/25/13		4/26/13		F1   ID		5/1/13		5/6/13		5/9/13

		1		33-2		D		M		P		E		36.8						x										33-2		39		43.8		50.1		5/14/13						6		stress delivery, overdue 3 days

		2		32-1		D		D		D		P		35.4																32-1		44.5				44.9		5/9/13		5		1.58

		3		19-2		D		P		E		E		26.1								x								19-2		29.2				46.4		5/12/13		11		1.4166666667		5

		4		12		D		M		E		D		36.2																12		39.9				46.7		miscarriage 4/16 pluged

		5		30-4		D		D		D		P		34.1		x														30-4		42.8				50.6		5/10/13		11		1.475		7

		6		30-2		M		P		E		M		30.8																30-2		36.1				38.1		5/15/13		4		1.275		0

		7		13		E		E		M		D		26.6						x										13		31.8				47		5/11/13		10		1.5		0

		8		9-2		E		M		D		P		25.1		x														9-2		31.6				stressed		5/9/13		2				9

		9		2		D		D		M		P/E		28.7																2		31.1				44.5		5/13/13		13		1.3615384615		0

		10		33-1		E		M		D		D		33.5										X						33-1		39.7				46.1

		11		26-2		D		P		E		M		28.6														X		26-2		39.9				43.1

		12		9-1		M		E		D		D		28.9						x										9-1		35.2				49.7		5/11/13		9		1.4444444444		0

		13		10-3		E		M		D		P		25.9		x														10-3		26.9		30		32										37.9g on 5/16

		14		23-3		D		D		P		E		27.3										X						23-3		32.6				41.5

		15		38-2		E		E		M		D		25.4																38-2		37.7				50.7		5/10/13		13		1.3916666667		1

		16		37-3		D		D		D		D		37.9		D		D		D		D				mate				37-3		39		39.4		42.7

		17		4		P		E		D		D		32.4																4		38		41.6		46.1

		18		14-2		E		M		D		D		30.6		x														14-2		41.8				39.6		5/9/13		13		1.4461538462		0

		19		27		M		D		D		P		31.5		x														27		36.3				36.6		5/9/13		11		1.2363636364		0

		20		24		M		E		D		D		30.8														X		24		37.4				42.4

		21		1		D		D		P		E		30																1		42.2				49.3		5/12/13		10		1.3625		2

		22		37-2		D		D		P		E		25.4		x														37-2		36.1				34.7		5/9/13		8		1.6		0

		23		14-1		D		P		E		E		27.3																14-1		31.8				32.4

		24		15		D		D		P		M		29.4																15		33.4				39.8

		25		23-2		E		P		E		M		25.7								x								23-2		31.4				45		5/12/13		10		1.41		0

		26		36-1		D		D		D		P		27.1		x														36-1		33				39.3		5/10/13		1				1

		27		11-2		P		E		M		D		33																11-2		46.3				57.2		5/11/13		11		1.3272727273		0

		28		10-1		P		E		M		D		25.5																10-1		28.2				45.6		5/11/13		11		1.3818181818		0

		29		34		D		P		E		M		30.9																34		40.2				56.3		5/12/13		8		1.375		4

		30		32-3		P		E		E		D		28.5								x								32-3		33.6				51.4		5/12/13		9		1.3142857143		2

		31		33-4		D		D		D		D		34		D		D		D		D		mate						33-4		38.3				45.3

		32		17-1		P		E		D		D		34.2																17-1		44.6				58.3		5/11/13		12		1.3714285714		5

		33		17-2		E		M		D		D		27.5				x												17-2		36.3				50.7		5/10/13		8		1.5375		0

		34		6-1		D		D		D		D/P		36.4								x								6-1		39.3				53.7		5/12/13		11		1.4636363636		0

		35		11-1		D		P		E		M		29.2																11-1		36.4		plug on 5/6/2013		35.9

		36		35-3		P		E		M		M		30																35-3		39.5				41.5

		37		35-1		P		E		M		D		31																35-1		37.9				55.2		5/11/13		12		1.475		0

		38		29		P		E		D		D		30.5						x										29		33.8				52.3		5/11/13		6		1.4333333333		3

		39		35-2		D		E		M		D		27.9						may plug										35-2		33.4		30.6		31

		40		30-3		P		E		D		D		45.1		BIG ABDOMAN		D		D		D						mate		30-3		44.8		49.5		49

		41		10-4		D		D		P		E		26.4										X						10-4		34.2				48.9		5/12/13		13		1.3181818182		2

		42		16-3		E		D		D		D		34.8																16-3		33.5		54.1		62.3		5/10/13		10		1.4333333333		7

		43		16-2		D		D		D		P		30.3		x														16-2		40.1				38.8		5/9/13		11		1.45		3

		44		38-3		D		P		E		M		27.8																38-3		35.7				44.5		5/12/13		5		1.46		0

		45		33-3		D		P		E		M		34								x								33-3		35.1				53.8		5/12/13		14		1.3923076923		1

		46		38-4										42.1								mate								38-4		39.8		40.7		45.8 (pluged)

				Body weight

				ID		5/1/13		5/7/13

		1
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		premating estrous cycle		Treatment		birth date		pups number		average lived pups weight		# of dead pups (pnd0)		# dead pups (5/13/13)		# FEMALE		# MALE		comments		premating estrous cycle		Treatment		birth date		pups number		average lived pups weight		# of dead pups (pnd0)		# of alive pups (PND0)		# dead pups (5/13/13)		# FEMALE		# MALE								ID		pups total		average alive pups weight		% of dead pups		% of female pups		% of male pups

		F1   ID																				A

		33-2		E		5/14/13		6						6						overdue 3 days and the dam are stressed out		9-1		A		5/11/13		9		1.4444444444		0		9				6		3		66.6666666667		33.3333333333				9		9		1.44		0		66.6666666667		33.3333333333

		32-1		E		5/9/13		5		1.58		0		0		2		3				38-2		A		5/10/13		13		1.3916666667		1		12				8		4		66.6666666667		33.3333333333				38		10.6666666667		1.3981746032		3.125		53.125		43.75

		19-2		D		5/12/13		11		1.4166666667		5		3		2		2				38-3		A		5/12/13		5		1.46		0		5				3		2		60		40				4		9		1.55		11.1111111111		44.4444444444		44.4444444444

		12		B		miscarriage																38-4		A		5/16/13		14		1.3428571429		0		14				6		8		42.8571428571		57.1428571429				1		10		1.3625		20		30		50

		31-4		C		5/10/13		11		1.475		7		0		2		2		found with fecal compaction and euthanized		4		A		5/16/13		9		1.55		1		8				4		4		50		50				11		11		1.3727272727		0		40.9090909091		59.0909090909

		30-2		C		5/15/13		4		1.275												1		A		5/12/13		10		1.3625		2		8				3		5		37.5		62.5				16		11		1.45		9.0909090909		45.4545454545		45.4545454545

		13		C		5/11/13		10		1.5		0				7		3				11-2		A		5/11/13		11		1.3272727273		0		11				4		7		36.3636363636		63.6363636364				Average		10.1111111111		1.4289003127		7.2211700337		46.7666245791		46.0122053872

		9-2		A		5/9/13		2		1.4065		9		1		1						11-1		A		5/26/13		11		1.4181818182		0		11				5		6		45.4545454545		54.5454545455				std Error		0.3815997092		0.0281259826		3.1773629939		5.0288135568		3.4421268726

		2		B		5/13/13		13		1.3615384615		0				3		10				16-2		A		5/9/13		11		1.45		1		10				5		5		50		50

		33-1		E		5/15/13		8		1.425		0				3		5				Average						10.3333333333		1.4163247555		0.5555555556		9.7777777778				4.8888888889		4.8888888889		50.6120731121		49.3879268879

		26-2		C		5/16/13		11		1.3111111111		2																				5.376344086										3.8479176052		3.8479176052

		9-1		A		5/11/13		9		1.4444444444		0				6		3

		10-3		B		37.9    5/16																B

		23-3		D		5/14/13		4				4										12		B		miscarriage																						12		miscarriage

		38-2		A		5/10/13		13		1.3916666667		1				8		4				2		B		5/13/13		13		1.3615384615		0		13				3		10		23.0769230769		76.9230769231				2		13		1.3615384615		0		23.0769230769		76.9230769231

		37-3		E		5/15/13		10		1.25		4				2		4				10-3		B		5/23/13		6				6		0														10		10		1.35		26.6666666667		58.3333333333		33.3333333333

		4		A		5/16/13		9		1.55		1				4		4				10-1		B		5/11/13		11		1.3818181818		0		11		1		6		5		54.5454545455		45.4545454545				34		8		1.375		75		25		25

		14-2		D		5/9/13		13		1.4461538462		0				7		6		found dead on 5/22		10-4		B		5/12/13		13		1.3181818182		2		11				8		3		72.7272727273		27.2727272727				17		10		1.4544642857		25		25		50

		27		D		5/9/13		11		1.2363636364		0				3		7				34		B		5/12/13		8		1.375		4		4		2		1		1		50		50				average		10.25		1.3852506868		31.6666666667		32.8525641026		46.3141025641

		24		A		5/15/13		6		1.5333333333		0				2		4				17-1		B		5/11/13		12		1.3714285714		5		7				1		6		14.2857142857		85.7142857143				Std Error		1.0307764064		0.0236299235		15.6790731019		8.5056759678		11.4502055628

		1		A		5/12/13		10		1.3625		2				3		5				17-2		B		5/10/13		8		1.5375		0		8				4		4		50		50

		37-2		E		5/9/13		8		1.6		0				5		3				Average						10.1428571429		1.3909111722		2.4285714286		7.7142857143		1.5		3.8333333333		4.8333333333		44.1058941059		55.8941058941

		14-1		D		miscarriage 31.1g (5/16)																										23.9436619718										8.8093499456		8.8093499456

		15		E

		23-2		D		5/12/13		10		1.41		0				4		6				C

		36-1		D		5/10/13		1				1										31-4		C		5/10/13		11		1.475		7		4				2		2		50		50				31-4		11		1.475		63.6363636364		18.1818181818		18.1818181818

		11-2		A		5/11/13		11		1.3272727273		0				4		7				30-2		C		5/15/13		8		1.275		4		4				2		2		50		50				30-2		8		1.275		50		50		50

		10-1		B		5/11/13		11		1.3818181818		0		1		6		4				13		C		5/11/13		10		1.5		0		10				7		3		70		30				13		10		1.5		0		70		30

		34		B		5/12/13		8		1.375		4		2		1		1				26-2		C		5/16/13		11		1.3111111111		2		9				4		5		44.4444444444		55.5555555556				26-2		11		1.3111111111		18.1818181818		36.3636363636		45.4545454545

		32-3		E		5/12/13		9		1.3142857143		2		1		3		3				6-1		C		5/12/13		11		1.4636363636		0		10		1		6		4		60		40				6-1		11		1.4636363636		9.0909090909		54.5454545455		36.3636363636

		33-4		E		5/15/13		10		1.47		0				7		3				30-3		C				miscarrige																				30-3		C				miscarrige

		17-1		B		5/11/13		12		1.3714285714		5				1		6				Average						10.2		1.4049494949		2.6		7.4		1		4.2		3.2		54.8888888889		45.1111111111				average		10.2		1.4049494949		28.1818181818		45.8181818182		36

		17-2		B		5/10/13		8		1.5375		0				4		4										0.5820716433				25.4901960784										4.5272238925		4.5272238925				Std Error		0.5820716433		0.0463288409		12.209098179		8.7355538773		5.6425474972

		6-1		C		5/12/13		11		1.4636363636		0		1		6		4

		11-1		A

		35-3		E		5/14/13		6		no alive pups		6										premating estrous cycle		Treatment		birth date		pups number		average lived pups weight		# of dead pups (pnd0)		# of alive pups (PND0)		# dead pups (5/13/13)		# FEMALE		# MALE

		35-1		E		5/11/13		12		1.475		0				6		6				D

		29		E		5/11/13		9		1.4333333333		3				3		3		19-2		19-2		D		5/12/13		11		1.4166666667		5		6		3		2		2		50		50				19		11		1.4166666667		72.7272727273		18.1818181818		18.1818181818

		35-2		E																23-3		23-2		D		5/12/13		10		1.41		0		10				4		6		40		60				23		7		1.41		50		50		50

		30-3		C																23-2		23-3		D		5/14/13		4				4		0														14		13		1.4461538462		0		53.8461538462		46.1538461538

		10-4		B		5/12/13		13		1.3181818182		2				8		3		27		14-2		D		5/9/13		13		1.4461538462		0		13				7		6		53.8461538462		46.1538461538				27		11		1.2363636364		0		27.2727272727		72.7272727273

		16-3		A		5/10/13		10		1.4333333333		7				2		1		14-2		27		D		5/9/13		11		1.2363636364		0		11				3		8		27.2727272727		72.7272727273				36		1		0		100

		16-2		A		5/9/13		11		1.45		3				4		4		14-1		36-1		D		5/10/13		1				1		0														average		8.6		1.1018368298		30.6818181818		37.3251748252		46.7657342657

		38-3		A		5/12/13		5		1.46		0				3		2		36-1		average						8.3333333333		1.3772960373		1.6666666667		6.6666666667		3		4		5.5		42.7797202797		57.2202797203				Std Error		2.1221931353		0.2761980355		18.3115635837		7.7027652408		9.9442946229

		33-3		E		5/12/13		14		1.3923076923		1				8		5				%						0				20										5.9357116119		5.9357116119

		38-4		A		5/16/13		14		1.3428571429		0				6		8										1.5270206586

																						E

																				29		32-1		E		5/9/13		5		1.58		0		5		2		3				40		60				32		7		1.4471428571		14.2857142857		35.7142857143		42.8571428571

																				35-1		32-3		E		5/12/13		9		1.3142857143		2		7		3		3				50		50				33		9.3333333333		1.4086538462		25		39.2857142857		35.7142857143

																				32-3		33-1		E		5/15/13		8		1.425		0		8		3		5				37.5		62.5				37		8		1.6		0		62.5		37.5

																				37-3		33-2		E		5/14/13		6				6		0														35		9		1.475		33.3333333333		33.3		33.3

																				33-3		33-3		E		5/12/13		14		1.3923076923		1		13		8		5				61.5384615385		38.4615384615				29		9		1.433		33.33		33.3		33.3

																				32-1		33-4		E		5/15/13		10		1.47		0		10		7		3				70		30				15		miscarriage

																				33-1		37-2		E		5/9/13		8		1.6		0		8		5		3				62.5		37.5				average		8.4666666667		1.4727593407		21.1898095238		40.82		36.5342857143

																				35-3		15		E		miscarriged																						Std Error		0.4256755405		0.0332754953		6.2923027722		5.4808171636		1.7522148921

																				37-2		35-3		E		5/14/13		6		no alive pups		6		0

																				15		35-1		E		5/11/13		12		1.475		0		12		6		6				50		50

																				35-2		29		E		5/11/13		9		1.4333333333		3		6		3		3				50		50

																				33-4		Average						9.375		1.4612408425		0.75		6.9								52.6923076923		47.3076923077

																				33-2								0.8721431537				20.6896551724										3.75361821		3.75361821

																						F1       6M		# of breeding pair		# of pregnancy failure		# of stillbirth		average litter size		average alive pups weight		% dead pups		% female		% male

																						Control		9		0		0		10.25		1.42		8.53		50.61		49.39

																						DES 0.05		8		1		1		10.14		1.39		23.94		39.94		51.73

																						BPA 0.5		6		1		0		9.40		1.40		19.14		54.89		45.11

																						BPA 20		7		1		1		8.30		1.38		20.00		42.78		57.22

																						BPA 50		11		2		1		9.38		1.46		13.79		52.69		47.31

		30-3 was terminated on June 13, body weight: 59.35. no obvious tumor abserved. Tissues are fix for histological evaluation





		fertility test 9M

						Premating estrous cyclicity												START MATING				PLUG CHECKING

		#		F1   ID		body weight (7/8/13)		7/8/13		7/9/13		7/10/13		7/11/13		7/12/13		7/15/13		F1   ID		7/16/13		7/17/13		7/18/13		7/19/13		7/20/13		7/21/13		7/22/13		7/23/13		7/24/13		7/25/13		7/26/13		7/27/13		7/28/13		F1   ID		TREATMENT		7/29/13		8/2/13		8/3/13		8/4/13		8/5/13		8/6/13		8/7/13		8/8/13		8/9/13		8/10/13		8/11/13		8/12/13		8/13/13		8/14/13		8/15/13		8/16/13		8/19/13		8/21/13		8/25/13		8/29/13

		1		35-3		33.5		D		D/P		P		E		M		D		35-3								35.2								39.9						41.5						35-3		E		42.8		39						41.2								40.3				45.6		41.7		39.7  lose pregnancy																17-2		B		1/1.3 F  1 dead (hemarrahged head)

		2		17-2		29.1		D		D/P		P		E		E		D		17-2						30.5 @																						17-2		B		39.1		47.2						52.6				1/1.3 F  1 dead (hemarrahged head)																												16-2		A		1 dead M pups found(2.1 g, hemorrhaged head)

		3		37-2		26.6		P		E		E		M		D		E		37-2		28.5 @														30.6												37-2		E		27.7		28						28.8								27.1								lose pregnancy																29		E		8/13.6 (2, 6)

		4		33-2		42.8		M		D		D		D		D		M		33-2						41.3										44.8						44.6						33-2		E		47.2		49.5						46.1								49.6						48.6								51.7		52.6				53.3		54.6		9-1		A		B 9/13.2 (3.6)

		5		6-1		47.8												E		30-4								47.2								49.3						50.2						6-1		C		50.9		51.8						50								53.8						52.9								57.5		53.4				55.5		57.9		38-2		A		B 9/11.7 (6.3)

		6		16-2		35.5		E		E		M		D		P		D		16-2								34.8						35 @														16-2		A		38.8		40.3						44								49.4						1 dead M pups found(2.1 g, hemorrhaged head)																		23-2		D		B 4/6.9 (3.1)

		7		9-2		25.7		P		E		E		M		M		P/E		9-2		26.9 @						27.6								32.3						33.1						9-2		A		28.1		28.6						31.8								28.1								lose pregnancy														35.7		10-4		B		9 /12.4 (8.1), 1 dead

		8		29		31		E		M		M		M		P		D		29						31.9		32.6						32.4 @														29		E		33.7		39.1						44.7								52.2				8/13.6 (2, 6)																				35-1		E		B 3/5.8 (3.0)

		9		9-1		29.2		E		M		M		M		P		D		9-1						31 @																						9-1		A		39.1		45.4						51.6		B 9/13.2 (3.6)																														23-3		D		B 5/8.2 (4.1)

		10		27		37.2		E		M		D		D		P		D		27								38.9								43.5						46.2						27		D		48		44.9						47.1								46.4				51.3		51.6		53.8						54		59.6		3 (2,1) 1M dead						32-3		E		10/13.6 (5,5)

		11		15		38		M		D		D		D		D		D		15						37.6		39.1								41.1						42.1						15		E		42.2		45.4						49.7								49.3				42.7		41.2		lose pregnancy																26-2		C		B 4/ (3.1) all dead

		12		36-1		32.3		D		P		E		M		D		E		36-1								36.1 @																				36-1		D		39.7		39						35.5								33.8								lose pregnancy																16-3		A		B 10/16.2 (6.4)

		13		38-2		29.1		P		E		E		M		D		E/M		38-2						29.9		30				28.4 @																38-2		A		34.1		40.1						45.8								B 9/11.7 (6.3)																								34		B		2/3.9 (1.1)

		14		10-3		28.1		E		E		M		M		M		M/P		10-3								32.9								39						40.1						10-3		B		43.2								47.5								37.1				33.9				lose pregnancy																14-1		D		9/14.6 (6, 3)

																																																																																												1-		A		5/8.4 (2.3)

		15		23-2		29.8		D		D		P		E		M		P		23-2		31 @														34.8												23-2		D		39.5		42.8						B 4/6.9 (3.1)																																2		B		3/3.5 (2,1) 3 dead (1,2)

		16		10-4		31.2		M		D		P		E		M		P/E		10-4								31.1 @																				10-4		B		39.2		46						52.4				9 /12.4 (8.1), 1 dead																												24		A		4/6.1 (3,1)

		17		35-1		35.4		E		M		P		E		E		E		35-1		33.5 @						34.1																				35-1		E		42.9		48.7				51.2		B 3/5.8 (3.0)																																11-1		A		B 6/7.2 (4.2)

		18		1		35.7		D		D		P		E		E		E		1		35.7 @						35.9								36.9												1		A		38.2		35.3						34.1								33.2								lose pregnancy																4		A		B 5/3dead/2/3.5 (1.1) hemorrhaged on head of one (dead)

		19		19-2		45.4								D		M		M		19-2						47.5		49.8								49.1						52.1						19-2		D		51.9		53.7						53.6								50.8				54.3				57						57.3						61.6				11-2		A		B 7/10.1

		20		23-3		29.3		P		E		M		D		M		E		23-3						30.8 @																						23-3		D		37.6		43.2						49.1				B 5/8.2 (4.1)																												17-1		B		B 10/15.9 (7.3)

		21		32-3		33.8		D		D		D		D		D		P/E		32-3								34.5						32.2 @														32-3		E		38.4		38.5						43.4								47.3		10/13.6 (5,5)																						37-3		E		6/7.9 (3,3)

		22		32-1		37.9		D		P		E		M		M		D		32-1								36.3								34.5						34.7						32-1		E		35.1		40.6						43.5								43.8				51.5				55.1						2/2.9(0,2) 4 dead										33-3		E		2/2.7(1,1) 7 pups dead

		23		26-2		34.5		D		D		D		P		M		P/E		26-2		33.1 @														34.7												26-2		C		41.7		46.5				B 4/ (3.1) all dead										32.6																								32-1		E		2/2.9(0,2) 4 dead

		24		38-4		36.3		M		D		E		M		D		M		38-4								35.8								36.8												38-4		A		40.6		38.6						40.6												41.1				41.4																27		D		3 (2,1) 1M dead

		25		16-3		39.6		M		D		D		P		E		D		16-3						40.1 @																						16-3		A		48.6		59						67.1		B 10/16.2 (6.4)

		26		13		31.5		D		P		E		E		M		E		13		33.1 @														29.4												13		C		29		29.2						29.4								29.3								keep losing weight

		27		34		35.4		M		D		D		P		E		P/E		34						35  @																						34		B		39.8		43.4						46.2				2/3.9 (1.1)

		28		14-1		31.4		D		D		P		E		M		M		14-1								32.1				32.9 @																14-1		D		36.6		40.1						45.3								51.3		9/14.6 (6, 3)

		29		35-2		30.6		E		M		D		P		E		E		35-2		30.6  @																										35-2		E		30.2		30.1						29.8								31.3								lose pregnancy

		30		1-		26.5		E		M		D		D		P/E		E		1-		27.2 @																										1-		A		34.9		41.1				5/8.4 (2.3)

		31		12		47.7		M		D		D		D		D/P		M		12																45.9				42.5 out								12		B		45		43.5						43.6								38.1				42.6				42.8 ?						42.4		41.1				44.7		45.6

		32		2		34.1		D		D		D		P		E		D		2								36.8								35.2 @												2		B		37		36.5						40								44.8				3/3.5 (2,1) 3 dead (1,2)

		33		30-1		38.6		E		M		P		E				D		30-1																				39.6		40.4 @						30-2		C		40								42.1								41						44.3		?						47		44.2						48.1

		34		38		30.4		M		D		D		D		D		E		38-3								30.7		30.8 @																		38-3		A		34.8		34.5						33.7								31.4								lose pregnancy

		35		24		37.3		D		D		D		D		D		D		24												36.3				39				37 @								24		A		37.1		39.4						41.8								42.7						47.8		4/6.1 (3,1)

		36		11-1		36.9		M		D		P		E		M		E		11-1										36						40.6						44.9						11-1		A		41.1		52.9						58								B 6/7.2 (4.2)

		37		4		37.9		D		D		P		E		M		P/E		4				36.8  @																								4		A		46.8		54.7						59.4		B 5/3dead/2/3.5 (1.1) hemorrhaged on head of one (dead)

		38		11-2		39.4		M		D		D		P		E		D		11-2								42.5								46.6						49						11-2		A		53.4		57.1						B 7/10.1

		39		17-1		37.6		D		D		P		E		E		P/E		17-1		39.5 @																										17-1		B		50.9		62.3						B 10/15.9 (7.3)																														45.6

		40		33-4		31		E		M		D		D		E		E		33-4														30.5		32.5						33.9						33-4		E		34.9		35.1						38.2								35.6				42.2		37.8		36.9 lose pregnancy

		41		33-1		39.8		P		E		M		D		D		M		33-1														43.9		43.8						42.4						33-1		E		43.4		44.1						43								43.2				46.5		46.7		47.7						48.6		52.1				6/9.3 (3,3) 2 dead

		42		33-3		33.5		M		D		D		P		E		M		33-3												33.8				35.6						35.7 @						33-3		E		35.7		36.9						40.1								45.4						53.1				2/2.7(1,1) 7 dead

		43		37-3		46.7		E		M		M		M		D		M		37-3								43.4								39.9						38.9 @						37-3		E		39.7		41.7						42.5								50.2						48.9		51		6/7.9 (3,3)

																				30-2

																																												no plug		no plug

		final fertility test				Mating start

						body weight

						8/19/13		8/20/13		8/21/13		8/22/13		8/23/13		8/24/13		8/25/13		8/29/13		8/30/13		8/31/13

				26-2		34		M				D				@				38.9

				13				31 @												33.8

				37-2				27.2 @												29.2

				35-2				31.5 @												33.8

				1				37.8 @												40.4

				36-1		34.8		E				M		@						39.7

				38-3		34.2		M				33 @								37.5

				10-3		32.4		D				M						43.4		37.9

				38-4		38.5		D				P						37.8		36.7

				16-2		37.5		D						@						40.2

				15		41.5		D										50.5		51.1

				35-3				35.6 @												34.8

				33-4				35.6 @												41.1

				9-2		34.2		D										35.4		35.7

				30-2				44.4				D								48.1

				17-1																45.6

		Code:		mating date

				pulg date



31 @



		

								litter size		Average pup weight						female		male		dead pups		comments

				16-2		A		1		2.1						0		1		1						1 dead M pups found(2.1 g, hemorrhaged head)

				9-1		A		9		1.47		33.3333333333		66.6666666667		3		6								B 9/13.2 (3.6)

				38-2		A		9		1.3		66.6666666667		33.3333333333		6		3								B 9/11.7 (6.3)

				16-3		A		10		1.62		60		40		6		4								B 10/16.2 (6.4)

				1-		A		5		1.68		40		60		2		3								5/8.4 (2.3)

				24		A		4		1.525		75		25		3		1								4/6.1 (3,1)

				11-1		A		6		1.2		66.6666666667		33.3333333333		4		2								B 6/7.2 (4.2)

				4		A		5		1.75		20		20		1		1		3						B 5/3dead/2/3.5 (1.1) hemorrhaged on head of one (dead)

				11-2		A		7		1.44		42.8571428571		57.1428571429		3		4								B 7/10.1

				average				6.875		1.498125		50.5654761905		41.9345238095		5.4545454545

				Std Error				0.7887178189		0.0660256019

				17-2		B		1		1.3										1		100				1/1.3 F  1 dead (hemarrahged head)

				10-4		B		10		1.38		80		10		8		1		1		10				9 /12.4 (8.1), 1 dead

				34		B		2		1.45		50		50		1		1				0				2/3.9 (1.1)												12

				2		B		6		1.16		33.3333333333		16.6666666667		2		1		3		50				3/3.5 (2,1) 3 dead (1,2)												2

				17-1		B		10		1.59		70		30		7		3				0				B 10/15.9 (7.3)												10-3

								5.8		1.376		58.3333333333		26.6666666667		17.2413793103																						10-1

								1.9045293757		0.0718874767		9.2931517833		7.8742598544		19.30513242																						10-4

																																						34

				26-2		C		4								3		1		4						B 4/ (3.1) all dead												17-1

																																						17-2

				23-2		D		4		1.725		75		25		3		1								B 4/6.9 (3.1)

				23-3		D		5		1.64		80		20		4		1								B 5/8.2 (4.1)

				14-1		D		9		1.62		66.6666666667		33.3333333333		6		3								9/14.6 (6, 3)

				27		D		5				66.67		33.33		3		2		3

								5.75		1.6616666667		72.0841666667		27.9158333333		13.0434782609

								1.1086778913		0.0278762145		3.2891869352		3.2891869352

				29		E		8		1.7		25		75		2		6				0				8/13.6 (2, 6)

				35-1		E		3		1.93		100		0		3		0				0				B 3/5.8 (3.0)

				32-3		E		10		1.36		50		50		5		5				0				10/13.6 (5,5)

				37-3		E		6		1.32		50		50		3		3				0				6/7.9 (3,3)

				33-3		E		9		1.35		11.1111111111		11.1111111111		1		1		7		77.7777777778				2/2.7(1,1) 1M dead, still in labor?

				32-1		E		6		1.45		0		33.3333333333		0		2		4		66.6666666667				2/2.9(0,2) 4 dead

				33-1		E		8		1.55		37.5		37.5		3		3		2		25

								7.1428571429		1.5228571429		39.0873015873		36.7063492063		26

								0.883066478		0.0844843295		12.3821002312		9.5394422661		12.9050679985

				lose pregnancy

				9-2		A

				1		A

				38-3		A

				10-3		B

				30-2		C

				6-1		C

				19-2		D

				36-1		D

				35-3		E

				37-2		E

				15		E

				35-2		E

				33-4		E

				may not cycle

				33-2		E

				12		B

				13		C





		F1 3M																		6M

		A		ID		pups total		average alive pups weight		% of dead pups		% of female pups		% of male pups						ID		pups total		average alive pups weight		% of dead pups		% of female pups		% of male pups						9M		litter size		Average pup weight						female		male		dead pups		comments

				38		8.5		1.62		5.8823529412		41.1764705882		52.9411764706																						16-2		1		2.1						0		1		1

				9		7.5		1.655		13.3333333333		33.3333333333		53.3333333333						9		9		1.44		0		66.6666666667		33.3333333333						9-1		9		1.47		33.3333333333		66.6666666667		3		6

				1		12		1.64		0		50		50						38		10.6666666667		1.3981746032		3.125		53.125		43.75						38-2		9		1.3		66.6666666667		33.3333333333		6		3

				24		13		1.59		0		46.1538461538		53.8461538462						4		9		1.55		11.1111111111		44.4444444444		44.4444444444						16-3		10		1.62		60		40		6		4

				4		9		1.61		0		66.6666666667		33.3333333333						1		10		1.3625		20		30		50						1-		5		1.68		40		60		2		3

				11		13		1.515		0		53.8461538462		46.1538461538						11		11		1.3727272727		0		40.9090909091		59.0909090909						24		4		1.525		75		25		3		1

				16		9.5		1.62		5.2631578947		47.3684210526		47.3684210526						16		11		1.45		9.0909090909		45.4545454545		45.4545454545						11-1		6		1.2		66.6666666667		33.3333333333		4		2

				Average		10.3571428571		1.6071428571		3.4969777385		48.3635559487		48.1394663128						Average		10.1111111111		1.4289003127		7.2211700337		46.7666245791		46.0122053872						4		5		1.75		20		20		1		1		3

				Std Error		0.8557686181		0.017219058		1.9147532726		3.9312218846		2.7116444588						std Error		0.3815997092		0.0281259826		3.1773629939		5.0288135568		3.4421268726						11-2		7		1.44		42.8571428571		57.1428571429		3		4

																																				average		6.875		1.498125		50.5654761905		41.9345238095		5.4545454545

																																				Std Error		0.7887178189		0.0660256019

																																				17-2		1		1.3										1		100

																																				10-4		10		1.38		80		10		8		1		1		10

																				12		miscarriage														34		2		1.45		50		50		1		1				0

		B		12		10		1.64		0		40		60						2		13		1.3615384615		0		23.0769230769		76.9230769231						2		6		1.16		33.3333333333		16.6666666667		2		1		3		50

				2		10		1.71		0		30		70						10		10		1.35		26.6666666667		58.3333333333		33.3333333333						17-1		10		1.59		70		30		7		3				0

				10		11		1.5766666667		3.0303030303		45.4545454545		51.5151515152						34		8		1.375		75		25		25								5.8		1.376		58.3333333333		26.6666666667		17.2413793103

				17		7.5		1.695		6.6666666667		33.3333333333		60						17		10		1.4544642857		25		25		50								1.9045293757		0.0718874767		9.2931517833		7.8742598544		19.30513242

				34		13		1.59		0		61.5384615385		38.4615384615						average		10.25		1.3852506868		31.6666666667		32.8525641026		46.3141025641

				Average		10.3		1.6423333333		1.9393939394		42.0652680653		55.9953379953						Std Error		1.0307764064		0.0236299235		15.6790731019		8.5056759678		11.4502055628						26-2		4								3		1		4

				Std Error		0.8833158629		0.0266748958		1.311317058		5.5188797177		5.2385625698																								0

																																						0

																																				23-2		4		1.725		75		25		3		1

																																				23-3		5		1.64		80		20		4		1

																				31		11		1.475		63.6363636364		18.1818181818		18.1818181818						14-1		9		1.62		66.6666666667		33.3333333333		6		3

		C		13		9		1.59		22.2222222222		33.3333333333		44.4444444444						30		4		1.275		50		50		50						27		5				66.67		33.33		3		2		3

				30		10		1.575		0		45		55						13		10		1.5		0		70		30								5.75		1.6616666667		72.0841666667		27.9158333333		13.0434782609

				26		11		1.58		9.0909090909		70		30						26-2		11		1.3111111111		18.1818181818		36.3636363636		45.4545454545								1.1086778913		0.0278762145		3.2891869352		3.2891869352

				6		10		1.67		0		50		50						6		11		1.4636363636		9.0909090909		54.5454545455		36.3636363636

				31		11		1.6		18.18		54.5454545455		27.2727272727						average		9.4		1.4049494949		28.1818181818		45.8181818182		36						29		8		1.7		25		75		2		6				0

				Average		10.2		1.603		9.8986262626		54.5		41.3434343434						Std Error		1.361424168		0.0463288409		12.209098179		8.7355538773		5.6425474972						35-1		3		1.93		100		0		3		0				0

				Std Error		0.3718489007		0.0171845466		3.5210855394		5.9702201331		5.4329242214																						32-3		10		1.36		50		50		5		5				0

																																				37-3		6		1.32		50		50		3		3				0

																																				33-3		9		1.35		11.1111111111		11.1111111111		1		1		7		77.7777777778

																																				32-1		6		1.45		0		33.3333333333		0		2		4		66.6666666667

		d		19		9		1.71		0		77.7777777778		77.7777777778						19		11		1.4166666667		72.7272727273		18.1818181818		18.1818181818						33-1		8		1.55		37.5		37.5		3		3		2		25

				23		7.5		1.66		0		60		40						23		7		1.41		50		50		50								7.1428571429		1.5228571429		39.0873015873		36.7063492063		26

				27		10		1.67		0		70		30						14		13		1.4461538462		0		53.8461538462		46.1538461538								0.883066478		0.0844843295		12.3821002312		9.5394422661		12.9050679985

				14		11.5		1.6		8.6956521739		26.0869565217		65.2173913043						27		11		1.2363636364		0		27.2727272727		72.7272727273

				36		10		1.46		0		30		70						36		1		0		100

				Average		9.6		1.62		1.7391304348		52.7729468599		56.5990338164						average		8.6		1.1018368298		30.6818181818		37.3251748252		46.7657342657

				Std Error		0.6554613868		0.043432934		1.7283617217		10.4349659478		9.1231294713						Std Error		2.1221931353		0.2761980355		18.3115635837		7.7027652408		9.9442946229

																				32		7		1.4471428571		14.2857142857		35.7142857143		42.8571428571

		E		32		10.5		1.575		0		28.5714285714		71.4285714286						33		9.3333333333		1.4086538462		25		39.2857142857		35.7142857143

				33		11		1.5775		4.5454545455		54.5454545455		40.9090909091						37		8		1.6		0		62.5		37.5

				37		11.3333333333		1.6433333333		8.8235294118		35.2941176471		58.8235294118						35		9		1.475		33.3333333333		33.3		33.3

				15		10		1.61		0		60		40						29		9		1.433		33.33		33.3		33.3

				29		8		1.65		0		25		75						15		miscarriage

				35		11.3333333333		1.62		2.9411764706		41.1764705882		55.8823529412						average		8.4666666667		1.4727593407		21.1898095238		40.82		36.5342857143

				Average		10.3611111111		1.6126388889		2.7183600713		40.7645785587		57.0072574484						Std Error		0.4256755405		0.0332754953		6.2923027722		5.4808171636		1.7522148921

				Std Error		0.5170366384		0.0129723747		1.4468735309		5.7352513996		6.0117200743

				average litter size

						3 Month		6 Month		9 Month

				Control		10.3571428571		10.1111111111		6.875				0.8557686181		0.3815997092		0.7887178189

				DES		10.3		10.25		5.8				0.8833158629		1.0307764064		1.9045293757

				BPA 0.5		10.2		9.4		0.8				0.3718489007		1.3614		0

				BPA 20		9.6		8.6		5.75				0.6554613868		2.1221931353		1.1086778913

				BPA 50		10.3611111111		8.4666666667		7.1428571429				0.5170366384		0.4256755405		0.883066478

				% of fertile females

						3 Month		6 Month		9 Month

				Control		100		100		77.8

				DES		100		87.5		62.5

				BPA 0.5		85.7		72.43		0

				BPA 20		100		71.4		66.6

				BPA 50		83.3		75		50

				% of dead pups

						3 Month		6 Month		9 Month

				Control		3.4		7.2		5.5

				DES		2.4		31.7		17.2

				BPA 0.5		9.9		28.2		100

				BPA 20		1.7		30.7		13.04

				BPA 50		2.7		21.2		26.2





												0.8557686181		1		0.3718489007		0.6554613868		0.5170366384

												0.3815997092				1.3614		2.1221931353		0.4256755405

												0.7887178189				0		1.1086778913		0.883066478
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Effect of BPA on Fertility Over Time (F3)
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BPA

• BPA not banned in the US, but bans are 
being proposed

• FDA has approved BPA as a food additive, 
but this has been extensively criticized

• Marketing for baby bottles has been 
changed
– BPA free or glass bottles 



Environmental Contaminants

• Dioxins (TCDD)
– paper bleaching
– pesticide 

manufacturing



Dioxins

• Animal models
– reproduction

• malformations
• decreased sperm count
• delayed puberty
• endometriosis

– behavior
• demasculinized sexual behaviors
• decreased reflexes
• increased locomotor activity

– other
• wasting syndrome

• Humans
– reproduction 

• possible birth defects
• change in sex ratio 

(more females than 
males)

• endometriosis

– other
• chloracne



Dioxins



TCDD and Sex Ratio

Mocarelli et al., 2000



Environmental Contaminants

• Polychlorinated biphenyls 
(PCBs)
– banned in 1970s

• electrical transformers
• capacitators
• hydraulic fluids
• plasticizers
• adhesives

– persist in fish



PCBs

Pollutionissues.com



PCBs

US EPA website, 2005



Polychlorinated biphenyls 
(PCBs)

• Animal models
– reproduction

• small litter size
• abortions
• early puberty

– neurologic, behavior
• altered sex 

differentiation
• cognitive deficits

– thyroid
• inhibited activity

• Humans
– reproduction

• intrauterine growth retardation
• hyperplasia in tissues
• birth defects

– neurologic, behavior
• impaired short-term memory
• delayed psychomotor development

– thyroid
• inhibited activity



PCBs

Guillette et al., 1998



How do agents disrupt the 
reproductive system?



Mechanisms of Damage

• Endocrine Disruption
– mimic hormones
– block hormones
– trigger inappropriate 

hormone action



Mechanisms of Toxicants

No Damage

Detoxification

Damage

No Detoxification

Damage

Bioactivation

Tissue

Toxicant



What can we do to avoid endocrine 
disruption?

• Awareness
• Screen and Regulate chemicals

– prevention
• Regulate food and water

– prevention
• Mechanistic studies

– treatment 



Summary

• We are exposed to many environmental chemicals
• Environmental chemicals may affect reproduction in 

wild-life and humans
• We need more studies to determine which chemicals 

affect reproduction and how such chemicals act
– Prevention
– Treatment
– Policies
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