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Species Variation in Estrous Cycle Characteristics

Estrous Cycle

Length of
Estrous Cycle

14 - 19 Days

18 - 22 Days

18 - 24 Days

16 - 24 Days

Length of Estrus

24 - 36 hours

48 - 72 hours

12 - 19 hours

2 - 11 Days

Time of
Cwulation

24 - 36 hours
After the onset
of estrus

35 - 45 hours
After the onset
of estrus

10 - 11 hours
After the end
of estrus

1-2Days
Eefore the
end of estrus

Time of Al

12 - 18 hours
After the onset
of estrus

16 - 14 hours
After the onset of

estrus and again
8 - 24 hours later

7 -18 hours
After onset
of estrus

Second day and
every other day
in estrus
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Puberty: Onset of reproductive competence, i.e., both
behavior and function

Age at Puberty (months)

Female Male
Sheep-Goats 7-10 4-6
Swine 4-7 4-8
Cattle 8-11 10-12

Brahman type cattle 15-18

Horses 15-18 13-18

Swine (gilts) can be induced into puberty by boar exposure,
mixing pens and transport close to 5-7months of age
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5-2. periods of the Estrous cycle
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Hormonal Profiles During the Estrous Cycle

Cow Follicle will become atretic and regress as a

new fDIIir:Ie rows to ovulate with CL regression
Second Fnllicular J J

ng = nanogram 10 2 grams

LH, FSH, Progesterone *E:, First Follicular =
pg = picogram 1012 grams £ =
Estrogen, PGF2 @ 2 ’ E
When progesterone is \ e @
less than 1 ng/ml it S $AR\ 7 @
usually means the cow = — 'J
has regressed the CL Increases forCL |
and is coming into heat  regression Second increase of FSH for
during the estrous cycle LH surge. follicle development. Inhibin =
_ for ovulation \f\ism_w/asi”rngestemne -E
£ =
=] I
= vl
T — =
- T
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Estrus

Days of the Estrous Cycle



Mare

- LH
—— FSH

/

Propestarane

\— PGF g2,
D %

@

1 '3 § 7 9"1113151?1921231 3 5 7
—— Estrus Days Estrus

Adapted from Ginther, O.J. 1992. 2nd Edition
Reproductive Biology of the Mare. p288
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Figure 5-1 Hormonal changes in the peripheral plasma during the es-
trous cycle of the cow. The drop in progesterone on day 16, 17, or 18 is
followed by surges in estrogens during late proestrus, FSH and LH
during estrus, and prolactin during late estrus and early metestrus.
(Based on literature.)
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Figure 5-2 Hormonal changes in the peripheral plasma during the
estrous cycle of the ewe. Patterns for the ewe are similar to that for
other species. A reduction in FSH during proestrus is followed by a
spike during estrus and another surge during metestrus. (Based
on literature.)
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Figure 5-3 Hormonal changes in the pcuphmal plasma during the es-
trous cycle in the sow. \volahh_ls the marked increase in FSH during
metestrus. (Based on literature.)
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Hormonal changes during the estrous cycle in the mare.

Patterns are similar to that of other species except that surges of FSH and
LH during estrus last for several days. (Based on literature.)
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5-2-1. EStrus — Mz|= &% — &= progesterone sTJt = YO RICH .

=
. =329 W0IE 3 E(0IE AcHA MUCHstand)).

@ cow: 2&8I| 12~18AI12t XIF(ZEHFI|0 J/HM= IHAI2ELl X0 ULH).
r [« &I K= 10~12A[2¢.
L==2 M : &AI| XI5 18AI2E.
@ ewe: 2&I| 24~36Al2t XI5,
3 doe: ZAI| 30~40AI2 XI5,
@ sow: ZHEDI| 40 (48)~72 Al2t XI5,
® mare: 2JJ| 4 ~82t XI=.

(2ol YHI|2 AIZ2HOl JtE CH2F— 2~122 AIOIZ E1)



<2 &t 2t H oA
@ cow : A LD 10~12A12F £,
@ doe : &3 ID}nL}_TJ_E%AI?J .
@ ewe: X =
@ sow : £&D|9 D1_I
® mare : L& 2L 1L~ 2%‘ Bl

period day principal features

1< LAY A (2LrF-E)

2~4Y g, FAIA

5~16Y 3A7)5 &3
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5-2-3. Diestrus (& A X|J|(Z2t21, &XIJI|) - cow: 5~16<

. , B XD A S D=2 ot J12HEHIDI).
— cow; ZEFI|9 ok 520 AlH,
& = progesteronel s St M8z &A 2 M,
X S &N 2LHCHI16~170l).
— sow, ewe — 4~13, 14, 150'

|5 A Hgt, — Dlestrus 1 2F8~19, 202 (Y AlsS {8t X292 =d|D|2H

22 SUAH 28It AE UHE Ol - £ & IJI_-I 202 2.
3H

s 712t Xt0l)
slos ) - e cow # & 28 EE
LdEHSI| 32 (2~4¢) EIES ISl 174 208 24
SHESKII[? HESXI 102 13¢ 17¢
SEAI| 3 (17~21L) | ' ' — mrsso2tel xolol T
- SES)|(8MHEH) > £YASXID|(progesterone £HI).
- 28 F)| o= XEEEZ: GnRH, FSH, LH, estrogen, progesterone,

prostaglandin, inhibin, XAt=22 PGF2a
+ Receptors?
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5-3. Hormone control of the Estrus cycle
. hypothalamus, anterior pituitary, ovaries® BHaAls 2z
A0S &S & Z 0] 2| EStLL.
= L SF uterus®t ovaries AH0|2] ASHESE 2.
— X2t — &9 |uteolysin(E XM EISH)

= diestrus(2 A FXIJ|)—> Ii%ﬂlﬂﬁ 2N =HAT > YHFI I} =0 L.
=2 PGF2a A0l & X 20| THE .
= gonadotropin(FSH, LH) P Lt steroids(estrogen, progesterone)2l s%;
— UNME)|E S0l E2 II=E0A JH=Z2 == (figure 5-1,2,3,4).
— 0|2 S=S ol = I T2 20 RAIE0l O ®=Ct.
= progesterone?l =5 = diestrus)|2t0l =Ct. — proestrus AR AMSIH 2|,



Progesterons = 2HA| (t2) 0| LHZ} 210F progestrone*“*h—%
s A HIM =Z0f| LHRZ} BrO}OF LH7} &0| L}2C}; 0]
soses FOH receptor siteS B7| Sl= &2 2 prolactinO|
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Figure 5-1 Hormonal changes in the peripheral plasma during the es-
trous cycle of the cow. The dmp in pmvvstomnv on day 16, 17, or 18 is
followed by surges_in_estroeens during late proestrus, FSH _and LH
during estrus, and prolactin during late estrus and early metestrus.
(Based on literature:
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Figure 5-2 Hormonal changes in the peripheral plasma during the
estrous cycle of the ewe. Patterns for the ewe are similar to that for
other species. A reduction in FSH during proestrus is followed by a
spike during estrus and another surge during metestrus. (Based
on literature.)
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Figure 5-3 Hormonal changes in the pcuphmal plasma during the es-

trous (,‘_\’(‘IL‘ in the sow. \J()lahlL is the marked increase in FSH during
metestrus. (Based on literature.)
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Hormonal changes during the estrous cycle in the mare.

Patterns are similar to that of other species except that surges of FSH and
LH during estrus last for several days. (Based on literature.)
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(E 45) &2 mvulA zZt=t +elAdH  (TRrRIMBERGER, 1951>
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Wwd x 7 25 11 44.0
w3 F 7 40 33 82.5
L ) i | 40 30 75.0
0~6(A)7L) 40 25 62.5
"a" 7~12 25 8 32.0
x
% 13~18 25 7 28.0
B 19~24 25 3 12.0
5- 25—~ 36 25 2 8.0
35—~48 25 0 0
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2 0.17 1.36 5 0.17 2.54
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HaneLe (1955) 10.4 | 5.7~13.4 | A5H L
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Ovarian follicular development in cows and ewes is a progressive and
recurring process with two to three waves of follicular growth occurring each

cycle.

, two waves appear to be more common
but three waves are frequent in long cycle.
During each wave, a group of follicles will be recruited and start to grow.
One of these follicles will attain dominance and the subordinate follicles will become
atretic. In the last wave of the cycle, the dominant follicle is the ovulatory follicle.
Two ovulatory follicles are common . For with a two-wave cycle (Figure
5-5), the anovulatory wave starts in early metestrus, peaks in mid-diestrus, and then
Regresses as atresia of the dominant follicle occur. The ovulatory wave begins shortly
After the start of regression of the first wave and will surpass the area of the
regressing anovulatroty wave by the end of diestrus. The area of the ovulatory wave
peaks at estrus and is terminated by ovulation.

Although the first wave is anovulatory in normal cycles, the dominant follicle of this
wave will become ovulatory after injection of PGF,, in early diestrus, as in synchroniza-
tion of estrus. Procedures recommended for superovulation (Section 18-2.1) result in
first wave ovulation, also. Injection of FSH in this procedure promotes growth of
several follicles that would normally become subordinate and artretic. The result is a
number of ovulatory follicles, rather than the one dominant follicle.

, ovulatory size ( ) follicles develop only during the follicular
phase after luteal regression. Prior to luteal regression, the number of small antral
follicles will increase but seldom grow beyond in diameter until after luteal
Regression.
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Figure 5-5 Pattern of follicular wave development in a normal estrous
cycle of a cow with a two-wave cycle.
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5-6. Seasonal Breeders

({22 OFS2 MIDJEF EHHLEN &0t £€2 1M
— Seasonal Breeding0| Al &,
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— Water buffalo are polyestrus but frequently show seasonal patterns due to
limitations in feedstuffs or hot, humid climatic condition.
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Figure 5-6 Breed differences in the duration of the breeding seasons in adult
ewes in Great Britain. (Hafez. |. Agric. Sci., 42:305. 1952.)
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(Abnormal estrus cycle)
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b. Long estrus cycle

Bearden & Fugnay (1984) p337.
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Species differences in various characteristics of the estrus cycle

Cow Ewe Sow Mare Goat (doe)
Estrus cycle
(days) 21 17 20 22 21
Metestrus
(days) 3-4 2-3 2-3 2-3 2-3
Dlesil 10-14 | 10-12 | 11-13 10-12 13-15
GEVS)
Proestrus 3-4 5_3 3-4 0_3 0_3
(days)
12-18 24-36 48-72
Estrus nrs hrs hrs 4-8 days 30—-40 hrs
10—-12
. hrs late mid- 1-2 days before few hrs after
OAEor after estrus | estrus estrus ends estrus
estrus




Species and breed differences in age and weight at puberty

Age (months) Weight (kg)
e 5=7 10-30
Sow 5-7 68-90
Ewe 7-10 27-34
Mare 15-24 Varies witgrrgsctiure size of
Dairy cow 8-13 160-270
Jersey 8 160
Guernsey 11 200
Holstein 11 570
Ayrshire 13 240
(Eurfpeee;ncheds) 10-15 X
Zebu 17-27 -
Water buffalo 15-36 _
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