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Influence of DietalY a-Lipoic Acid on Ovary Development in Japanese Quail 

Mineo Hashiguchi and Eishin Shimatani 

Abstract 

This study was perfonned to investigate the effects of dietary a-lipoic acid on ovary growth and ovarian follicle 

growth at sexual maturity (onset of lay) in Japanese quail. The experimental diets were prepared to contain 0%, 

0.15% and 0.30% a-lipoic acid in basal diet (CP 24%, ME 2900 kcal/kg). The birds were fed on the experimental 

diets from 21 days of age to age at sexual maturity. Age at sexual maturity significantly delayed with increased the 

amounts of dietary a-lipoic acid. At sexual maturity, the weight of ovary and oviduct was not significantly different 

between the treatment groups. The first egg weight did not vary between the treatment groups. No differences were 

observed in ovarian follicle weights at sexual maturity due to the amounts of dietary a-lipoic acid in each position of 

follicle in tbe bierachy from the Jargest follicle to fifth largest follicle. These results indicate that dietaIY a-lipoic acid 

supplementation may depress ovarian follicle growth during the process of sexual maturity but may not influence the 

follicle growth at sexual maturity in Japanese quail. 
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Introduction 

a-Lipoic acid (LA) is natural compound chemically named 

1, 2-dithiolane-3-pentatonic acid, and is widely distributed in 

both cellular membrane and cytosol in plants and animals. LA 

is synthesized by the liver and other tissues, and functions as a 

cofactor within pyruvate dehydorgenese and a-keto-glutarate 

dehydrogenase. Additionally, LA has been shown to be re

quired for tbe oxjdative decarboxyJaboD of pyruvate to acetyJ

CoA. There are reports on the effect of LA on growth and 

body composition in animal. Shen et al. indicated that dietary 

LA decreased body weight in ratili. In contrast, Dietary LA 

did not change body weight gain in broiler'2\ and male quai1'3\. 

It is showed that dietary LA does not affect feed intakes in 

broiler'2J and male quail 13\. Dietary LA is not affect body fat 

deposition in male quail!]), though dietary LA is reported to 

decrease adipose tissue weight(-l' and body fat deposition'!. 5\ 

in mammals. Hllong and Ide'll reported that LA profoundly 

decreased semm and liver concentrations of triglyceride, and 

also lowered serum concentrations of phospholipid and non

esterified fatty acids and the concentration of cholesterol in 

the liver of rat. In broiler, an increase in plasma non-esterified 

fatty acids and a decrease in plasma trigJyceride were found 

when received dietary LA administration (6). 

In domestic fowl ovary growth rapidly occurs immediately 

before the onset of lay and the ovary contains a hierarchy of 

yellow yolky follicles and several thousand smaller follicles '7'. 

The ovarian follicle growth is accompanied with an abrupt up

take of cholesterol into the follicle from circulating bloc)d with 

mainly endocytosis of triglyceride-rich lipoprotein, which 

produced in liver of laying hen, on the plasma membrane of 

the follicle(S,9'. Thus cholesterol and triglyceride are important 

components of egg yolk, and they are essential for the growth 

of ovarian follicles in female domestic fowl. Therefore, it is 

suggested that feeding LA diet may control the ovarian fol

licle growth of female domestic fowl. The current study was 

perfonned to investigate the effect of dietary LA on age and 

ovarian follicle growth at the onset of lay in Japanese quail. 

Materials and Methods 

A total 36 twenty-day-old female Japanese quail (Call/mix 

cotumixjaponica) were used in this experiment. The female 

quail were divided into three treatment groups with almost 

the same average body weight, each groups having three sub

groups. Then they were maintained individual cages under 

16 h1' light and 8 hr dark. Corn-SOYbean basal diet was for

mulated to meet or exceed nutrient requirements of National 

Research Council for Japanese quail flO', and the diet were pre

pared to contain 2900 kcal/kg metabolizable energy and 24% 

crude protein (Table 1). Experimental diets were prepared to 

contain 0%, 0.15% and 0.30% LA in the basal diet. The birds 
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Table 1 Compositon of basal diets 

Ingredients and analysis 
Ground corn 

Soybean meal 
Fish meal 
Corn oil 
Dicalcium phosphate 

Ground limestone 
Salt (NaCO 

Choline chloride 
DL-methionine 
L-threonine 
Vitamin+mineral premix l' 

Calculated analyses 
ME (kcallkg) 
Crude protein (%) 
Methionine (%) 

5S.75 
31.03 

S.OO 
0.36 
0.13 
1.14 
0.15 

0.07 
O.OS 
0.09 
0.20 

2902 
24.00 

0.61 
Methionine+cystine (%) 0.90 
Lysine (%) 1.40 
linoleic acid (%) 1.62 
Calcium (%) O.SS 

Available phosphorus (%) 0.36 
1, Vitamine + mineral premix supplied the following per kilogram of 

diet: all-trans-retinyl acetate, 7,500 IU; vitamine D, 2,500 lU; vita
mine E, 13 mg; menadione sodium bisulfate, 1.0 mg; vitamine B" 
1 mg; vitamine B" 2 mg; vitamine R" 1.5 mg; pantothenic acid, 
7.5 mg; vitamine B" (cyanocobalamin), 0.002 mg; niacin, 20 mg; 
folic acid, 0.5 mg; biotin, 0.5 mg; choline chloride, 7000 mg; Fe, 
0.3 mg; Mn, 600 mg; Cu, 50 mg; Co, 2 mg and Zn, 450 mg 

of each group were fed on the experimental diets from 21 to 

sexual maturity with free access to food and water, respec

tively. Body weights were measured at 21 and 31 days of age 

and sexual maturity, and feed intakes were measured on every 

5 days during 21 to 31 days of age. At sexual maturity, quail 

were weighed, and immediately, the birds were sacrificed and 

performed laparotomy. Ovary, oviduct, liver and abdominal 

fat were removed from their body, and weighed respectively. 

Five follicles from the largest follicle to fifth largest follicle 

were removed from ovary, and weighed respectively. 

Statistical analysis for data was performed by one-way 

ANOVA, and individual treatment ditferences were tested by 

Tukey's multiple range test. A probability level of P<0.05 was 

considered statistically significantU
)'. 

Results and Discussion 

Age at sexual maturity in female quail fed diets contain

ing 0%, 0.15% and 0.30% LA was shown in Figure 1. Age at 

sexual maturity was significantly later in 0.15% and 0.30% 

groups than in control group (P<.05), and the age linearly 
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Figure 1 Age at sexual maturity of quail fed on diets contain
ing a-lipoic acid. Bar shows Mean ± SE of 12 birds. 
Means with no common superscripts are signifi
cantly different (P<0.05). 

Table 2 Ovarian follicle weights at sexual maturity in quail 
fed on diets containing a-lipoic acid 

Position in sequence Dietary a-lipoic acid (%) 
offollicle size 0 0.15 0.30 

Fl 2.35±0.091 2.39±0.1l 2.14 ± 0.12 

F2 1.66±0.09 1.77±O.11 1.51 ± 0.10 
F3 0.99 ± 0.11 0.9S±0.14 O.Sl ±0.09 
F4 0.44±0.1O 0.39 ± 0.10 0.37±0.OS 
F5 0.19±0.OS 0.11 ± 0.02 0.14 ± 0.04 

l' Mean ± SEM ofl2 birds 

delayed with increased dietary LA concentrations. Ovarian 

follicle weights at sexual maturity did not significantly vary 

due to the amounts of dietary LA in each position of follicle in 

hierachy from the largest follicle to fifth largest follicle (Table 

2) . As shown in Table 3, body weight at sexual maturity was 

not significantly between the groups. Ovary weight at sexual 

maturity tended to lower with increased diet,!!), LA concen

trations, but no difference was found in the ovary weight 

between the groups. Also, the oviduct and firstly laid egg 

weights did not differ due to the amounts of dietary LA. Ad

ditionally, liver at sexual maturity was tended to be heavier in 

0.30% group than in control group, and abdominal fat weight 

did not Vat)' between the groups. Body gains and feed intakes 

during the raising period were not significantly different be

tween the groups (Table 4). 

It is not well known that dietat)' LA influences reproductive 

function in domestic fowls. In this study, dietat)' LA delayed 

age at sexual maturity in female quail (Figure 1) but did not 

change ovarian follicle weight at sexual maturity (Table 2). 

These results indicated that dietat)' LA depressed ovarian fol

licle growth during the process of sexual maturity but did not 
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Table 3 Reproductive organ, liver and abdominal fat 
weights at sexual maturity in quail fed on diets con
taining a-lipoic acid 

Items 
0 0.30 

Body wt. (g) 138.80 ± 4.00° 139.70 ± 2.20 142.80 ± 3.50 
Ovarywt. 

a 6.14±0.38 6.06±0.38 5.37±0.38 
'" % perbodywt. 4.44±0.28 4.33±0.29 3.76±0.28 

Oviduct wt. 
g 5.69±0.17 5.79 ± 0.25 5.73±0.22 
% per body wt. 4.12±0.14 4.15±0.17 4.03±0.17 

Liverwt. 
g 3.94 ± 0.14 4.1O±0.17 4.78±0.36 
% perbodywt. 2.85±0.08 2.93±0.12 3.31 ±0.20 

Abdominal fat ,,,t. 
g 1.78±0.24 1.72±0.18 1.86 ± 0.19 
% per body wt. 1.26 ± 0.15 1.23± 0.12 1.29±0.14 

1i Mean ± SEM of 12 birds 

Table 4 Body gain and feed intakes during a raising period 
in female quail fed diets containing a-lipoic acid 

Body wt. 
21 days of age 66.60 ± 1.201

, 

31 days of age 100.90 ± 2.00 
Body gain (g/day) 3.43 ± 0.28 
Feed intakes (glday) 15.10 ± 0.90 
Feed requirement 4.40 
l' Mean ± SEM of 12 birds 

65.60± 1.40 
101.30 ± 1.80 

3.55±0.25 
14.50±0.60 

4.08 

66.00± 1.50 
100.60 ± 1.40 

3.46±0.54 
14.70±1.20 

4.25 

influence ovarian follicle growth at and after sexual maturity. 

It is suggested that the attainment of some minimum body 

weight is required for the onset of lay in female chicken 112. 13) 

and female Japanese quaill1l1. Dietary LA did not influence 

body weight at the onset of lay (Table 3). However, dietary 

LA delayed age at the onset of lay (Figure 1), indicating that 

dietary LA depressed body growth during the process of sexu

almaturity. Therefore, it seems that dietary LA may delay age 

at the attainment of this minimum body weight required for 

the lay and consequently age at the onset of lay. Shen et al. in

dicated that dietary LA decreased body weight in rat(]) ,though 

dietary LA did not change body weight gain in broiler(2
) and 

male quail (3) • 

As above-mentioned, it was showed that body growth was 

depressed during the process of sexual maturity by dietary 

LA. In contrast, body growth did not changed due to dietary 

LA during the raising period of female quail (Table 4). The 

fact have been already confirmed in our previous report that 

dietary LA was depressed body growth during the raising 

period in male quail (3). These facts suggest that effect of LA 

to body growth may vary due to the stage of growth in female 

quaiL It is reported that dietary LA is not affected abdominal 

fat weight and carcass fat content in male quail (3). On the 

other hand, dietary LA is reported to decrease adipose tissue 

weight
(4

) and body fat depositionl1· 2J in mammals. Though ab

dominal fat deposition at sexual maturity was not influenced 

by dietary LA (Table 3), it was thought that the deposition 

was practically depressed with dietary LA because dietary LA 

delayed age at the onset of lay. Brody et al. stated that the at

taimnent of some minimum body fat deposition is required for 

the onset of lay in female chicken (12). The delay of the onset of 

lay in this study may relate to that of body fat deposition. 

These results indicate that dietary a-lipoic acid supplemen

tation may depress ovarian follicle growth during the process 

of sexual maturity but may not influence the follicle growth at 

sexual maturity in Japanese quail. 
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αーリホ。酸添加館料の給与がメスウズラの卵巣発達に及ぼす影響

橋口峰雄・島奇栄伸

メスウズラに異なる量のαーリポ酸を含む飼料を21日齢から性成熟(産卵開始)まで給与し、 αーリボ酸が性成熟の発

現と卵施発育に及ぼす影響を調査した。性成熟到達日齢はαーリポ酸によって影響を受け、その量が増加するに伴いほ

ほ誼線的に遅延した。一方、性成熟時の卵胞重量は α1)ポ酸の投与によって変わらなかった。性成熟時の体重と腹腔

内脂肪量は αーリポ酸の投与によって差異が認められなかった。これらのことは αーリポ酸は性成熟に至る過程における

卵巣の卵抱の発育を抑制するが、性成熟時の卵砲の発脊には影響しないものと考えられる。
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