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Effect of stair-step feeding regimen during estrous cycle on follicular
development and oocyte quality of Thai-native does
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ABSTRACT: The objective of this study was to determine the effect of stair-step feeding regimen during estrous
cycle on follicular development and oocytes quality. Sixteen Thai-native non pregnant goats were used with the
average age and body weight of 8 months and 17+0.6 kg, respectively. The does exhibited at least 2 normal estrous
cycle and were housed in 1 m? steel cages. Heat detection was daily recorded using a vasectomized buck. The does
were randomly assigned into two groups: Control and Stair-step feeding group. In the control group, does were fed
100% of nutrients requirement for growth in puberty periods. Does consumed Ruzi grass hay, DM = 500 g/head/d
and concentrate supplemented at 1% of body weight. Total feed intake was 670 g/head/d, (ME = 1.48 Mcal/kg/d,
TP = 55 g/head/d during day 1-42). In the Stair-step feeding group, treatment was divided in two phases: feed
restriction and realimentation. In the first phase, does were fed roughage and concentrate 70% of the average
consumption of control group during day 1-21 (1% estrous cycle). In the second phase, goats were offered 130% of
the average consumption of control group during at day 22-42 (2™ estrous cycle). Does were scheduled to determine
follicular growth and number, as well as oocyte quality by surgical laparotomy. The results showed that average
total feed intake, average daily gain and feed conversion ratio were not statistically different between stair-step and
control group (P>0.05). Serum glucose concentrations at 4 h was during realiment phase were greater than control
group (P<0.05). Numbers of total follicles in stair-step group were greater than control group (P<0.05). Moreover,
Oocyte quality of the treatment group was better (P<0.01) than that of control group in follicular size of 1-3, 4-6 and
=7 mm. Proliferation cell nuclear antigen (PCNA) was used to establish cell labeling techniques for investigating cell
proliferation. In this study was observe differences among regions of the granulosa and theca cell layer. Difference
of follicular size (1-3, 4-6, =7 mm) between treatment and control group were compared. The results found that
the labeling index in granulosa and theca layer of all follicular size 1-3, 4-6 and =7 mm were statistically different
between stair-step feeding and control group (P<0.05). These results indicate that stair-step feeding regimen affects
fertility improvement in Thai-native does.

Keywords: Stair-step feeding regimen, follicle, oocyte, Thai-native goats
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Table 1 Effect of stair-step feeding regimen on growth performance of does during estrous cycle.

Data Control Stair-step P-value
No. of goats treated 8 8
Body condition score 2.87+0.07 2.93+0.06 0.53
Initial weight (kg) 16.50+0.22 16.37+0.47 0.54
Final weight (kg) 18.35+0.28 18.48+0.38 0.25
Weight gain (kg) 1.88+0.12 2.10+0.10 0.21
Total feed intake (g/d) 653.62+6.68 622.84+12.90 0.08
Concentrate (g/d) 172.30+2.03 167.81+4.33 0.95
Roughage (g/d) 482.02+4.72 455.03+8.60 0.06
Average daily gain (g/d) 46.25%3.21 52.81+2.58 0.09
Feed conversion ratio 14.43+0.90 12.71£0.91 0.11
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Table 2 Effect of stair-step feeding regimen on glucose and BUN concentration.

Glucose (mg/dl)

BUN (mg/dl)

1% estrous cycle

2" estrous cycle”

1% estrous cycle 2" estrous cycle

Oh 4h Oh 4h Oh 4h Oh 4h
Control 51.0+4.7 56.01.7  52.0+2.5 553+2.8a 13.2+2.0 155435 14.7+1.8 18.3+2.4
Stair-step  47.6+2.0 60.37£0.8 52.5+3.1 69.7¥22b 12.0+1.1 157+1.2 15.8+1.1 20.0%1.0

" a,b Means * SE differ within column, P<0.05
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finautidusananclunisdedyoyinnases
Tnauzsiensiaunisuaznsdasuuladees
waaawAa (follicular dynamics) lula (Gong et al.,
1994) luknz (Scaramuzzi et al., 2006) WAZWNE
(Selvaraju et al., 2003; Tanaka et al., 2004)
uﬂn@’1ﬂﬁuﬁqﬁ’mﬁﬁﬁéfmﬁmg‘ﬁﬂmluma‘m‘:ﬁu
nnuda GnRH arnlalunianda Bnvedudu
Hnasan1snszaunIsLlvTaguazn19danszi
\aRtsen Ml (Diskin etal., 2003) Ingflunamaaes
i unenguiliensuutuiilailszduiigendn
nguAILIAN (P<0.05, Table 3) T9aNNNITENTL
284 Tanaka et al. (2004) TN 53ATEimseALees
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MW\I@@?QLﬁ@*ﬁwumﬁﬁﬂﬁumjuﬁlﬁmummu
futhilafisuaunnndnguauanegheiiiedfy
(P<0.05) atndlsfnuilenFaufiausiuinaes
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>7 . mmLszﬁﬁIIﬁmmﬁ‘LmuinuﬁuvLmﬁmzg'u
pauANWULN LR A HLANGNaNNATA (P>0.05;
Table 4)

Table 3 Effect of stair-step feeding regimen on NEFA and Insulin concentration.

NEFA (mmol/L)

Insulin(uu/ml)

1% estrous cycle

2" estrous cycle "

1% estrous cycle 2" estrous cycle

Control 0.22+0.02 0.26+0.03a 8.00%£1.10 8.73t1.21a
Stair-step 0.28+0.03 0.16+0.02b 6.68+1.47 15.57+1.57b
" a,b Means + SE differ within column, P<0.05

Table 4 Effect of stair-step feeding regimen on number of preovulatory follicles.
ltems Control Stair-step P-value
Follicular size 1-3 mm 6.66+0.61 8.33%1.35 0.28
Follicular size 4-6 mm 2.82+0.30 5.33+1.40 0.13
Follicular size = 7 mm 1.33+0.33 2.16%0.79 0.35
Total" 10.83+0.79a 15.382.08b 0.04

" a,b Means * SE differ within row, P<0.05

Table 5 Effect of stair-step feeding regimen on oocyte quality.
ltems Control Stair-step P-value
Percentage of good quality (follicular size 1-3 mm)  8/13 (61.5%) a 10/11 (91.0%) b <0.01
Percentage of good quality (follicular size 4-6 mm) 5/8 (62.5%) a 9/11 (82.0%) b <0.01
Percentage of good quality (follicular size =7 mm) 2/3 (67.0%) c 4/5 (80.0%) d 0.03

a, b, c, d Percentages of oocyte quality differ within row, p<0.01 and p<0.05 (Chi-square test)
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Table 6 Proliferative cell nuclear antigen (PCNA) of follicular size 1-3, 4-6 and = 7 mm.

Items Follicular size 1-3 mm Follicular size 4-6 mm Follicular size 27 mm
Grnulosa Thecal Grnulosa Thecal Grnulosa Thecal
cell labeling labeling Cell labeling labeling cell labeling Labeling
index" (%) index (%) index (%) index (%) index (%) index (%)
Control ~ 27.12+1.43a 24.52+258c 26.47+251c 25.12+227c 24.73t1.02a 23.76%1.36¢C
(n=5) (n=5) (n=4) (n=4) (n=3) (n=3)
Stair- 38.95+1.70 b 33.26+2.44d 34.55¥1.92d 36.73+3.59d 33.60+0.62b 30.27+0.55d
step (n=6) (n=6) (n=6) (n=6) (n=4) (n=4)

" Labeling index = number of proliferating cells expressed as a proportion of the total number of cells.

ab Within a column, means with different superscripts differ (P<0.01)

cd Within a column, means with different superscripts differ (P<0.05)

cal
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q
-

W@@ELﬁmmmﬁ'ﬁLﬁudﬁ@uﬂﬂ@wq 1-3, 4-6 LAY
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NINNdINguAILANEL 1NN THANATYNI9aTA
(P<0.01 294 follicular size 1-6 {X. LLaz P<0.05
404 follicular size 7 N.) waAS LA ANINATN5 1A
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NNADRA (Table 6)
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