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Fig. 1. Number of estrous cows, ovulations and conceived
cows characterized by the days of estrus after
CIDR removal in 141 cows
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Table 1. Number of estrous cows, ovulation and conception rates in respective groups subjected to different pro-

tocols for synchronization of ovulation

Group A Group B Group C Group D Average
Number of cows 34 20 34 142
Number of estrous cows (%) 34 (100) 53 (98.1) 20 (100) 34 (100) 141 (99.3)
Day of estrous detection 2.2+0.4" 2.340.6" 3.310.6" 2.1+0.2" 2.4%0.6
Number of cows ovulated (%) 30 (88.2) 48 (88.9)" 14 (70.0)" 25 (73.5) 117 (82.4)
Number of cows inseminated (%) 34 (100) 6 (85.2) 20 (100) 34 (100) 134 (94.4)
Number of cows conceived (%) 13 (38.2) 4 (52.2) 7 (35.0) 14 (40.9) 8 (43.3)

a, b) Day of estrous detection with different superscripts differs significantly (p<0.01).
¢, d) Number of cows ovulated with different superscripts differs significantly (p<0.01).
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sence of functional corpus luteum (CL) at CIDR insertion

1) CL precence at CIDR insertion

Table 2. Number of estrous cows, ovulation and conception rates in respective groups characterized by the pre-

Group A Group B Group C Group D Average
Number of cows 20 42 15 24 101
Number of estrous cows (%) 20 (100) 41 (97.6) 14 (91.7) 24 (100) 99 (98.0)
Number of cows ovulated (%) 18 (90.0) 39 (92.9) 14 (91.7) 22 (92.1) 93 (92.1)
Number of cows conceived (%) 7 (35.0) 18 (42.9) 6 (40.0) 12 (50.0) 43 (42.6)
2) CL absence at CIDR insertion

Group A Group B Group C Group D Average
Number of cows 14 12 5 10 41
Number of estrous cows (%) 14 (100) 12 (100) 5 (100) 10 (100) 41 (100)
Number of cows ovulated (%) 11 (78.6) 10 (83.3) 3 (60.0) 7 (70.0) 31 (75.6)
Number of cows conceived (%) 6 (42.9) 6 (50.0) 1 (20.0) 2 (20.0) 15 (36.6)

There is no significant difference among the cow groups in the number of estrous cows, number of cows ovulated and num-

ber of cows conceived.

Table 3. Number of estrous cows, ovulation and conception rates in
groups B and C by the presence of CL at CIDR insertion, and
the induction of ovulation after GnRH injection at CIDR inser-

tion

Group B . CIDR+GnRH

Number of cows 54
. . yes no
CL CIDR
presence at insertion 19 1
Ovulation after GnRH injection yes no yes ne
34 3 9
Number of estrous cows (%) 8(100) 33(97.1)  3(100) 9(100)
Number of cows ovulated (%) 8(100) 29(85.3)  3(100) 7(77.8)
Number of cows conceived (%)  4(50.0) 14(41.2)  1(33.3) 5(55.6)
Group C . CIDR+GnRH+EB
Number of cows 20
CL presence at CIDR insertion yes ne
14 6
Ovulation after GnRH injection no yes no
11 2 4
Number of estrus cows (%) 3( 11(100) 2(100) 4(100)
Number of cows ovulated (%) 3( 8(72.7)  2(100) 1(25.0)
Number of cows conceived (%) 0 5(45.4)  2(100) 0(0)

There is no significant difference in the number of estrous cows, number of

cows ovulated and number of cows conceived in groups B and C.
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Fig.2. Changes of plasma progesterone and estradiol-17 3
concentrations at CIDR insertion (day0), CIDR re-
moval (day8) and 13 days after CIDR removal (day
21) in all cows (n=142).

There is no significant difference in progesterone and
estradiol-17 2 concentrations at the days of treat-

ment.
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Summary

Estrous synchronization using a Controlled Internal Drug Releasing device (CIDR) with other hormone injections was
determined in Japanese black cows. The CIDR was inserted intravaginaly (Day 0 ), at any stage of the estrous cycle in 142
cows. Cows were randomly allocated to receive either no further treatment (Group A: n = 34); 100sg of GnRH injected on
Day 0 (Group B: n = 54); 100#g of GnRH injected on Day 0 and Img of estradiol benzoate (EB) injected on Day10, if
they showed no estrus until Day10 (Group C: n = 20); 2mg of EB injected on Day 0 and Img of EB injected on Day 9
(Group D: n = 34). All cows received 25mg of PGF: . injection on Day 7, and the CIDR was removed on Day 8 . Clinical ex-
aminations, rectal palpation, vaginal examination and blood collection were performed on Days 0, 8 and 21. Blood samples
were collected to measure concentrations of progesterone (P)) and estradiol-17 3 (E.) by the RIA. Estrus was induced in
141/142 cows (99.3%). Estrus was concentrated on Days 2 and 3 after CIDR removal (68.6%, 24.3% ). Induction of ovu-
lation was found in 117/142 (82.4%), and conception in 58/134 (43.3%). Group B showed the highest conception rate
(52.2%). Intervals, in days from CIDR removal to estrus were 2.240.4, 2.3+0.6, 3.3£0.6, 2.1+0.2 in Groups A, B, C and
D respectively, and a significant difference was shown in Group C. Induction of estrus, ovulation and conception rates in
cows characterized by the presence of CL at CIDR insertion were not significantly different. Plasma concentrations of P,
and E: were not significantly different at Days 0, 8 and 21. The results of this study lead to the conclusion that CIDR and
PGF.. injection the day before CIDR removal are effective as a way to improve estrous synchronization and ovulation rate.
Furthermore, CIDR with GnRH injection at the same time is effective in improving conception rates, although this combina-

tion and timing of hormone injection depends on the estrous condition and presence of CL improve the conception rate.

Key words: progesterone, estrous synchronization, ovulation rate, conception rate, Japanese black cow



