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Relations between Plasma ICF-I Concentrations during 
Treatment with CID設-basedor Ovsynch Protocol for Timed AI 
and仁onceptionin Early Postpartum Japanese Black Beef仁ows

Noritoshi KAWATE1)， Mitsuhiro SAKASE1ペYasutakaSE01)， 
Moriyuki FUKUSHIMA2)， Masanobu NODA2)， Kazushi TAKEDA2)， 
Satoru UEN02)， Toshio INABA1)， Kayoko KIDA1)， Hiromichi TAMADA1) and 
Tsutomu SAWADA1) 

1) Department of Advanced Pathobiology， Graduate School of Life and Environmental 
Sciences， Osaka Prefecture University， Sakai， Osaka 599-8531 and 2JNorthern Center of 

Agricultural Technology， General Technological Center of Hyogo Prefecture for Agriculture， 
Forestry and Fishery， Wadayama， Hyogo 669-5254， }apan 

Abstract. We examined the relations between plasma insulin-like growth factor (IGF) -1 
concentrations during treatment with CIDR-based or Ovsynch protocol for timed AI and conception 
and plasma steroid concentrations in early postpartum Japanese Black beef cows. Cows in the control 
group (Ovsynch; n=21) underwent Ovsynch protocol (GnRH analogue on Day 0， PGF2α analogue on 
Day 7， and GnRH analogue on Day 9)， with AI on Day 10， approximately 20 h after the second GnRH 
treatment. Cows in the Ovsynch+CIDR group (n=22) received Ovsynch protocol plus a CIDR for 7 
days (starting on Day 0). Cows in the further trea加lentgroup (EB+CIDR+GnRH; n=22) received 2 mg 
of estradiol benzoate (EB) on Day 0 in lieu of the first GnRH treatment， followed by the same 
treatment as in the Ovsynch+CIDR protocol. Plasma IGF-I concentrations were determined on Days 
-7，0，7，9 and 17. Conception rates were improved in the CIDR-combined groups (both CID長treated
groups were combined) relative to Ovsynch group (P<0.05) for cows with low IGF-I concentrations 
(<1，000 ng/ml) on Days -7，0， and 7， but improved conception rate produced by the CIDR-based 
protocols did not occur in cows with a hlgh IGF-I concentration (ミ1，000ng/ml). Plasma estradiol-17s 
concentrations increased from Day 0 to 7 (Pく0.05)and were unchanged from Day 7 to 9 in the 
Ovsynch group with low IGF-I concentrations on Day 0， whlle they were unchanged from Day 0 to 7 
and increased from Day 7 to 9 (Pく0.05)in the Ovsynch group with hlgh IGF-I concentrations on Day 0 
and in the CIDR削 combinedgroup. Plasma progesterone concentrations in the Ovsynch group with 
low IGF-I concentrations on Day 0 were hlgher on Day 14 than in the Ovsynch group with high IGF-I 
concentrations on Day 0 and in the CIDR-combined group (Pく0.05).In conclusion， CIDR-based 
protocols may improve conception relative to Ovsynch in early postpartum beef cows with lower 
plasma IGF-I concentrations at the start of the protocols. This improvement is probably due to 
prevention of premature increases of estradiolω17s and progesterone concentrations， whlch occurred 
in cows with low IGF-I concentrations treated with Ovsynch， by the CIDR treatment. 
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its modified prot旬oc∞ols，has been used for timed 

artificial insemination (timed AI) in postpartum 
beef cows [1-5]. In previous studies， we reported 
that a protocol using an intravaginal controlled 
internal drug release (CIDR) device in addition to 
Ovsynch (Ovsynch+CIDR)， and another protocol 
using estradiol benzoate (EB) in lieu of the first 
gonadotropin-releasing hormone (GnRH) 
treatment of Ovsynch+CIDR， improved the rate of 
conception following timed AI in suckled early 
postpartum beef cows [4，5]. 
The conception rate after timed AI with the 

Ovsynch protocol was lower for dairy cows that 
had a lower body condition score (BCS) [6，プ]. 
Insu1in-like growth factor-I (IGF-I) concentrations 
in blood have been found to be a possible indicator 
of energy balance in cattle [8]. Also， it has been 
suggested that dairy cows with an earlier increase 
of the IGF-I concentration during the postpartum 
period show a shorter interval from parturition to 
first ovulation than cows with a delayed increase of 
the growth factor [9]. However， relationships of 
IGF-I concentration in blood with follicular and 
luteal functions， and with fertility following timed 
AI by the Ovsynch or the CIDR based-protocols in 
beef cows， have not been clarified. 
The objectives of the present study were to 

examine the relations between plasma IGF-I 
concentrations during treatment with CIDR“based 
or Ovsynch protocol for timed AI and conception 
and steroid concentrations in early postpartum 
Japanese Black beef cows. 

Materials and Methods 

Animals 
This study was conducted at an experimental 

beef cattle station in the N orthern Center of 
Agriculture Technology of Hyogo Prefecture， 
wrnch is located in the Tajima district. We used 65 
suckled Japanese Black beef cows (age 5.6土0.4yrs， 
days postpartum 39.8::t 0.7 days; mean士SEM).The 
cows were kept in feedlot-type pens for the 
duration of the experiment and were fed hay and 
concentrate between 15:30 and 16:30 daily so as to 
meet or exceed the Japanese Feeding Standard 
recommendations for beef cow nursing calves [10]. 
At the start of the hormonal treatments， the cows 
were assigned an index number for their degree of 
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Fig. 1. Protocols of hormonal treatm巴ntsfor Ovsynch， 
Ovsynch+CIDR， and EB+CIDR十GnRH.

nutrition according to weight and height; this was 
positively correlated with BCS [11]. These cows 
were part of a group of animals used in a 
previously reported companion paper [5]. 

Treatments and sample collection 
Cows were assigned randomly to three groups. 

No significant differences were found among the 
three treatment groups for age of the cow， parity 
(overall 4.0 ::t 0.3; mean士S.E.M.)，weight-height 
ratio (overa1l3.1土0.04)，or postpartum interval. 
The treatment protocols for these three groups 

are shown in Fig. 1. Cows in the control group 
(Ovsynch; n=21) received 100μg of a GnRH 
analogue (fertirelin acetate; Boncirc Injection TM， 
Daiichi Pharmaceutical， Tokyo， Japan) 
intramuscular1y (im) on Day 0 (start of the 
protocol)， followed by 500μg of a PGF2αanalogue 
(cloprostenol; Resipron CTM， Teikoku Hormone 
Mfg.， Tokyo， Japan) im on Day 7 and 100μg 
fertire1in acetate im on Day 9 (in the afternoon). 
Timed AI took place on the morning of Day 10， 
approximately 20 h after the second GnRH 
treatment. In addition to the Ovsynch protocol， 
cows in the Ovsynch+CIDR treatment group (n=22) 
received an intravaginal CIDR containing 1.9 g of 
progesterone (Eazi-breed™; Livestock 
Improvement Association of Japan， Inc.， Tokyo， 
Japan) for 7 days， starting on Day O. Cows in the 
other treatment group (EB+CIDR+GnRH; n=22) 
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received 2 mg of EB (Ginando1™, Sankyo Yell 
Pharmaceutica1， Tokyo， Japan) im on Day 0 in p1ace 
of the first GnRH treatment， followed by the same 
treatment as in the Ovsynch+C1DR protocol. 
Approximate1y 45 days after A1， pregnancy was 
diagnosed by transrecta1 ultrasonography using a 
rea1-time B-mode scanner with a 7.5 MHz 1inear 
array transducer (Hitachi EUド033J，Tokyo， Japan) . 
Blood samp1es were collected on Days -7， 0， 7， 9， 

14， 17，21， and 24 between 13:00 and 14:00. Blood 
was collected from the jugu1ar vein into 
heparinized vacutainers and was centrifuged at 800 
x g for 20 min. The p1asma was separated and 
stored at -30 C unti1 hormone assays were 
performed. 

Hormone assays 
1GF-1 in the p1asma was extracted as described by 

Gutierrez et al. [12] using an ethano1 : acetone : 
acetic acid mixture (60 : 30: 10 by vo1ume， EAA). In 
summary， p1asma (100μ1) was acidified with EAA 
(400μ1) and incubated for 30 min at room 
temperature.τhe samp1e was centrifuged at 1，860 
x g for 30 min at 4 C， and the supernatant (250μ1) 
was neutralized with 0.855 M Tris-base (100μ1). 
The neutra1ized samp1e (50μ1) was then diluted 
with 1.05 mL of assay buffer (0.01 M phosphate 
buffer containing 0.14 M NaC1 and 1% bovine 
serum a1bumin， pH 7.0; bovine serum a1bumin 
Fraction V， Sigma Chemica1， St. Louis， MO)， and 
the di1uted samp1e was used for assay. The 
recovery rate of the extraction method was 
determined to be 91.9% using p1asma samp1es to 
which [1251]-1GF-1 was added. Human 1GF-1 
(N1DDK no. 01) was iodinated with 1251 by the 
1actoperoxidase method， as described previous1y 
[13]. The concentrations of IGF-1 were measured by 
radioimmunoassay (RIA)， as described by Gong et 
al. [14]. 1n summary， the samp1e or standard (200 
μ1) was incubated with 200μ1 of anti-human IGF-I 
serum (NIDDK no. AFP4892898; di1uted 1 : 150，000 
in 0.01 M phosphate buffer containing 0.14 M NaC1 
and 0.05 M EDTA， and 1 % norma1 rabbit serum， pH 
7.0) for 24 h at 4 C. [125I]-IGF-I (100μ1) was added， 
and incubation was continued for a further 24 h at 
4 C. Subsequent1y， 500μ1 of goat anti-rabbit IgG 
(di1uted 1: 100 in 0.01 M phosphate buffer 
containing 0.14 M NaC1 and 1.75% po1yethy1ene 
g1yco1 6，000， pH 7.0; po1yethy1ene g1yco1 6，000， 
Wako Pure Chemica1 Industries， Osaka， Japan) was 
added， and incubation was continued for a further 

24 h at 4 C.τhe tubes were then centrifuged for 30 
min at 1，860 x g and 4 C. The supernatants were 
aspirated， and the pellets were counted. The 
sensitivity of the assay was determined to be 244 
pg/mL. The intra-and inter-assay coefficients 0ぱf 

variation (にCV川)for IGF-I were 4 
(n=2幻)， respecti討veι1y.1GF-I was measured in the 
p1asma samp1es on Days -7， 0， 7， 9 and 17. 
The concentration of progesterone in the b100d 

p1asma was measured by R1A， as described 
previous1y [4，5]， using the processed standard 
curve. Anti-progesterone-11-bovine serum 
a1bumin serum (GDN no. 337) was used for this 
assay. The sensitivity of the assay was determined 
to be 78 pg/mL. The intra-and inter-assay CV for 
progesterone concentrations were 19.4% (n=6) and 
16.7% (n=8)， respective1y. Progesterone was 
measured in the p1asma samp1es on all days. 
The concentration of estradio1ω17 s in the plasma 

was measured byま1A，as described previously [4， 
5]. Before assaying the samples， the accuracy of the 
assay was estimated using the processed standard 
curve. Anti-estradio1-17s-6-bovine serum albumin 
serum (GDN no. 244) was used for this assay; the 
sensitivity was 0.20 pg/mL. The intra-and inter-
assay CV for the estradiol-17s concentrations were 
10.3% (n=6) and 11.1% (n=3)， respectively. 
Estradiol-17swas measured in the p1asma samples 
on Days -7，0，7，9， and 17. 

Statistical analysis 
Differences between the means of treatment 

groups for age， parity， weight-height ratio， and 
postpartum interval were analyzed by ANOV A 
(SAS Version 8.2 software; SAS 1nstitute Japan Ltd.， 
Tokyo， Japan). The conception rate was defined as 
the proportion of inseminated cows that were 
diagnosed as pregnant. The effect of the treatment 
on the conception rate was determined by the Chi-
square test. 
For concentrations of IGF-I， the effects of 

treatment， day， and the treatment by day 
interactions were evaluated by repeated-measures 
ANOV A using the mixed-mode1 procedure (SAS 
Version 8.2 software).ひifferencesin the means of 
the IGF-I concentrations between either of the 
CIDR-treated groups and the Ovsynch group on 
specific days， and between days in each treatment 
group， were all ana1yzed by least significant 
difference test. 
The effect of pregnancy and pregnancy by day on 



IGF-I concentrations were evaluated by repeated-
measures ANOV A. Conception rates between 
cows with high (:2:1，000 ng/ml) and low (<1，000 ng/ 
ml) IG手1concentrations in the CIDIミーtreatedand 
Ovsynch groups were assessed using the Chi-
square test. The effects of treatment in cows with 
either high or low IGF-I concentrations on 
estradiol-17s concentrations were evaluated by 
repeated-measures ANOV A. The effects of 
treatment in cycling and non-cycling cows with 
either high or low IGF-I concentrations on 
progesterone concentrations were analyzed by 
repeated-measures ANOV A. Cows were classified， 
based upon plasma progesterone concentrations， 
either as cycling (ミ0.5ng/ml on either Day -7 or 0) 
or non-cycling (<0.5 ng/m1 on both Day -7 and 0). 
Differences in the means of estradiol-17s and the 
progesterone concentrations between groups on 
specific days， and between days for each group， 
were analyzed by least significant difference. 
The conception， estradiol; progesterone， and 

other data， except for the IGF-I data， for the 65 cows 
were derived from data used in a companion paper 
[5]. Differences were considered to be significant 
when P<0.05， and a 'tendency' was denoted by 
0.05~P<0.15. 

b 

1200 

1100 

900 

1000 

KAWATEetal 

(
J
E
B
C
}
一JL
O

一

84 

80 

/¥》
0'" 

幽7 0 7 9 17 

Days after start of protocol 

Changes in plasma IGF-I concentrations in 
postpartum suckled Japanese Black beef cows (n=65). 
The data of the three treatment groups are combined 
and巴xpress巴das mean:t SEM. Values with different 
superscripts differ between days (Pく0.05).

higher than in non-pregnant cows (Pく0.05).In the 
Ovsynch+CIDR and EB+CIDR十GnRHgroups， 
there were no significant differences in the IGF-I 
concentrations between pregnant cows and non-
pregnant cows on any of the days examined. There 
were no significant effects of pregnancy for weight-
height ratio (P>0.15). 
In the Ovsynch group， the conception rate for 

cows with low IGF-I concentrations (く1，000ng/ml) 
on Days -7 and 0 was lower (P<0.05) than for cows 
with high concentrations (:2:1，000 ng/ml; Table 1). 
The conception rates did not differ significantly 
between the Ovsynch十CIDRand EB+CIDR+GnRH 
groups with either high or low IGF-I concentrations 
on any day (P>0.15). In cows with low IGF-I 
concentrations， the conception rates in the CIDR-
combined group were higher (Pく0.05)than in the 
Ovsynch group on Days一九 0，and 7. However， in 
cows with the high IGF-I concentrations， there were 
no significant differences in conception rates 
between the two treatment groups on any day. 

There were no significant differences between 
the Ovsynch+CIDR and EB+CIDま+GnRHgroups 
in terms of plasma estradiolω17s concentrations 
(P>0.15). Thus， both CIDRωtreated groups were 
combined and analyzed. Also， the estradiol 
concentrations did not differ significantly between 
cows with high and low IGF-I concentrations on 
Day 0 in the CIDR-combined groups (P>0.15). 
Therefore， the estradiol data for cows with high 

Fig.2. 

Results 

The conception rate tended to be greater (P<0.15) 
in the Ovsynch+CIDR group (15/22，68.2%) and 
EB+CIDR+GnRH group (15/22，68.2%)， and was 
greater in CIDR-combined group (both CIDR-
treated groups were combined; 30/44， 68.2%， 
Pく0.05)，when compared with the Ovsynch group 
(10/21，47.6%). 
For plasma IGF-I concentrations， there was an 

effect of day (p<O.Oon but no significant effects of 
treatment and treatment by day interactions 
(P>0.15). Data from the three treatment groups 
were therefore combined (Fig. 2). IGF-I 
concentrations increased from Day -7 to 0 (Pく0.05)，
decreased from Day 0 to 7 (P<0.05)， and then 
increased again from Dayプto9 (Pく0.05).
Changes in plasma IGF-I concentrations are 

shown separately in pregnant and non-pregnant 
cows for each group (Fig. 3) because a tendency 
was shown for effect of pregnancy (P<0.15). In the 
Ovsynch group， the IGF-I concentrations in 
pregnant cows on Days -7， 0， 7， 9， and 17 were 



o (Pく0.1)than in the same treatment group with 
high IGF-I concentrations on Day O. The estradiol 

concentrations in the Ovsynch group with low IGF-
1 concentrations on Day 0 were higher on Day 7 
than in the CIDR-combined group (P<0.05). The 
estradiol concentrations in the Ovsynch group with 
low IGF-I concentrations on Day 0 tended to be 

lower on Day 9 than in the same treatment group 
with high IGF-I concentrations on Day 0 (P<O.l). 
The estradiol concentrations were unchanged from 
Days 0 to 7 (P>0.05) and increased from Days 7 to 9 
(Pく0.05)in the Ovsynch group with high IGF-I 

concentrations on Day 0 and in the CIDR-combined 
group， while they increased from Days 0 to 7 
(P<0.05) and were unchanged from Days 7 to 9 
(P>0.05) in the Ovsynch group with low IGF-I 

concentrations on Day O. 
The changes in plasma progesterone 

concentrations were analyzed and shown 

separately for cycling and non-cycling cows (Fig. 5) 
because there was a cyclic effect by day (P<O.Ol). In 
both of cycling and non-cycling cows， there were 
no significant differences (P>0.15) between high 
and low IGF-I concentrations on Day 0 in the CIDR-

combined groups. Thus， the progesterone data for 
cows with high and low IGF-I concentrations on 
Day 0 in the CIDR-combined groups were 

combined and compared with the Ovsynch groups 
with high or low IGF-I concentrations (Fig. 5). In 
the cycling cows， the progesterone concentrations 
in the Ovsynch group with low IGF-I 
concentrations on Day 0 were higher， on Day 14 
than in the same treatment group with high IGF-I 
concentrations on Day 0 (P<0.05)， and were higher 
on Days 14， 17， and 21 than in the CIDR-combined 
group (P<O.01). In non-cycling cows， progesterone 
concentrations in the Ovsynch group with low IGF-

1 concentrations on Day 0 were lower on Day 7 than 
in the CIDR-combined group (P<O.Ol). The 

progesterone concentrations in the Ovsynch group 
with low IGF-I concentrations on Day 0 were 
higher on Day 14 and lower on Days 24 than in the 
same treatment group with high IGF-I 
concentrations on Day 0 (Pく0.05). The 

progesterone concentrations in the Ovsynch group 
with low IGF-I on Day 0 were higher on Days 14， 
17， and 21 than in the CIDR-combined group 
(Pく0.01).The progesterone concentrations in the 
Ovsynch group with high IGF-I concentrations on 
Day 0 were higher on Days 17， 21， and 24 than in 
the CIDR-combined group (P<0.05). 
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Fig.3. 

and low IGF-I concentrations on Day 0 in the CIDR-

combined groups were combined and compared 
with the data for the Ovsynch groups with high 
and low IGF-I concentrations on Day 0 (Fig. 4). 

Estradiol-17s concentrations in the Ovsynch group 
with low IGF-I concentrations on Day 0 were lower 
on Day-7 (Pく0.05)，and tended to be lower on Day 
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Conception rates based on plasma concentration of IGF-I in suckled Japanese Black beef cows by timed AI 
following Ovsynch or CIDR-based protocols 

Table 1. 

Dayー7 DayO Day 7 

Higha Lowb High Low High Low 

75.0C 

(6/8)d 
33.3 
(4/12) 

66.7 

(6/9) 

25.0持

(3/12) 

77.7 

(7/9) 

30.8持

(4/13) 

IGF-I 

Ovsynch 

66.7# 

(22/33) 

72.7 

(8/11) 

65.5# 

(19/29) 

73.3 

(11/15) 

63.3# 

(19/30) 

78.6 

(11/14) 

CIDR-

combinede 

aHigh represents a plasma concentration of IGF-I of ~1，000 ng/ ml. bLow represents a plasma concentration of IGF-I ofく

1，000 ngl ml. cConception rate expressed as a percentage. dNumber of pregnant per treated cows. eThe Ovsynch+CIDR 
and EB+CIDR十GnRHgroups were combined. An asterisk indicates a significant difference compared with th巴high
IGF-I concentration group (勺 P<0.05)within the identical trea加1巴ntgroup on the same day or with the Ovsynch group 
(ちPく0.05)within the low IGF-I concentration group on the same day. 
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(cyc注19;n=7， non-cyc並19;5) IGF-I concentrations on 
Day 0 and the CIDR-combined group (both high and 
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CIDR-combined group combines both the 
Ovsynch+CIDR and EB+CIDR+GnRH groups 
without separating at high or low IGF-I 
concentrations on Day O. The data ar巴expressedas 
mean :t SEM. An asterisk indicates a significant 
difference compared with the Ovsynch group with 
high IGF-I concentrations on Day 0 (勺 Pく0.05)or the 
CIDR-combined group (肯;Pく0.05)

Fig.5. 

Changes in plasma estradiol-17 s concentrations in 
postpartum suckled Japanese Black beef cows 
between the Ovsynch group with high (n=9) and 
low (n=12) IGF-I concentrations on Day 0 and the 
CIDR-combined group (both high and low IGF-I， 
n=44). The CIDR-combined group combined both 
the Ovsynch+CIDR and EB+CIDR+GnRH groups 
without separating out high or low IGF-I 
concentrations on Day O. Data are expressed as 
mean :t SEM. An asterisk indicates a significant 
difference compar巴dwith the Ovsynch group 
with high IGF-I concentrations on Day 0 (勺
Pく0.05)or the CIDR司 combin巴dgroup (肯;Pく0.05).
Values with different superscripts diff巴rbetween 
days within a group (Pく0.05).

Fig.4. 
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Discussion 

In the present study， there were no significant 
differences in the plasma IGF-I concentrations 
among the three different ovulation 
synchronization protocols. It was revealed that 
both CIDR-treated groups had increased 
progesterone concentrations on Day 7 relative to 
the Ovsynch group in a companion paper [5]. 
These results suggest that the different protocols do 
not affect IGF-I concentrations in the blood of beef 
cows even though the progesterone concentrations 
were altered. Furthermore， this study showed that 
IGF-I concentrations increased from DayアtoDay9， 
suggesting that increase of IGF-I secretion may be 
associated with rise of estradiol at the follicular 
phase. It has previously been reported in beef cows 
and goats that IGF-I concentrations in the blood 
increase on the day of estrus [15， 16]， and that 
estradiol enhances the IGF-I concentrations in 
ovariectomized animals [17-19]. Interestingly， the 
main source of the rise in IGF-I caused by estradiol 
may be the uterus in goats [19]. 
Higher IGF-I concentrations were observed in 

pregnant than non-pregnant cows in the Ovsynch 
group， but such differences did not occur in either 
of the CIDR-treated groups. Also， the conception 
rates for cows with lower IGF-I concentrations in 
the blood were higher in the CIDR-combined group 
than in the Ovsynch group on Days -7，0， and 7. In 
cows with higher IGF-I concentrations in the blood， 
however， the conception rates did not differ 
between the two groups. Thus， the CIDR-based 
ovulation synchronization protocols may improve 
conception in cows with lower blood IGF-I 
concentrations. 
The present study showed that the changes in 

plasma estradiol-17 s and progesterone 
concentrations were different between the high紅 ld
low IGF-I concentration cow on Day 0 in the 
Ovsynch group， but that they did not differ 
remarkably between the high and low IGF-I cows 
on Day 0 in the CIDR-combined group. The 
estradiol concentrations increased from Day 0 to 7 
and unchanged from Day 7 to 9 in the Ovsynch 
group with low IGF-I concentrations on Day 0， 
while they were unchanged from Day 0 to 7 and 
increased from Dayアto9 in the Ovsynch group 
with high IGF-I concentrations on Day 0 and the 
CIDR-combined group. Furthermore， 
progesterone concentrations in the Ovsynch group 

with low IGF-I concentrations on Day 0 showed 
earlier increases on Day 14 compared with the 
Ovsynch group with high IGF-I concentrations on 
Day 0 and the CIDR-combined group. Taken 
together， these results suggest that premature 
follicular maturation and ovulation may have 
occurred in some of the cows加 theOvsynch group 
with low IGF-I concentrations on Day 0， although 
ovulation was not examined in this study， and that 
such problems may not have occurred in the 
Ovsynch group with high IGF-I concentrations and 
the CIDR-treated groups. In dairy heifers 
synchronized with Ovsynch protocol， fertility may 
be lower when premature CL regression and 
ovulation before timed AI occur [20]. Thus， the 
lower conception rate in the Ovsynch group with 
low IGF-I concentrations on Day 0 in the present 
study may be associated with premature increases 
in estradiol and progesterone concentrations in the 
blood. We have previously suggested that 
treatment with a CIDR may prevent the premature 
follicular maturation observed in some suckled 
postpartum cows treated with the Ovsynch 
protocol by maintaining elevated blood 
progesterone concentrations until PGF2α treatment 
[5]. 

The reasons why such premature increase in 
estradiol concentration occurred in the Ovsynch 
group with low IGF-I concentrations on Day 0 were 
not clear in the present study. The present study 
showed that plasma estradiol-17s concentrations 
were lower on Days -7 and 0 in the Ovsynch group 
with low IGF-I concentrations on Day 0 than in the 
Ovsynch group with high IGF-I concentrations on 
Day O. In this regard， cows with lower blood IGF-I 
concentrations due to undernutrition are associated 
with retarded growth and reduced responsiveness 
to LH for dominant follicles [21]. Also， plasma 
progesterone concentrations were shown to be at 
the lowest level on Day 7 for the Ovsynch group 
with low IGF-I concentrations on Day 0 compared 
with all other treatment groups for the non-cycling 
cows. Thus， cows with low IGF-I concentrations 
around the start of the Ovsynch protocol may not 
respond to the first GnRH treatment due to 
follicular immaturity and may show no increase in 
progesterone concentrations at the PGF2α 
treatment. We infer that such lower progesterone 
concentrations at PGF2α treatment in non-cycling 
cows with low IGF-I concentrations treated by the 
Ovsynch protocol may partly cause the premature 
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increase in estradiol-17 s concentrations. However， 
it is not known what mainly induces the premature 

increase in estradiol concentrations at PGF2α 

treatment in cows with lower IGF-I concentrations. 

On the other hand， no increases in progesterone 
concentrations in the blood prior to timed AI were 

observed in non-cycling cows with low IGF-I 

concentrations on Day 0 treated with Ovsynch，出1d

this may be detrimental to conception through 

uterine functions such as enhanced secretion of 

PGF2α in the luteal phase after AI [22]. Increases in 

progesterone concentrations in the blood prior to 

AI enhance conception rates in cows， probably due 
to a delayed inhibitory effect on uterine PGF2日
secretion in the subsequent luteal phase [23-26]. 

Thus， treatment with a CIDR before timed AI， in 
non-cycling cows without an increase in 

progesterone concentrations at PGl九日 treatment，
may arrange uterine conditions after AI to be 

favorable for conception. Additional studies are 

necessary to elucidate the mechanisms by which 

the CIDR-based protocols improve conception 

relative to Ovsynch in early postpartum suckled 

beef cows with lower plasma IGF-I concentrations. 
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