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Relationship between Plasminogen Activator Activity in Granulosa 

and Follicular Transformation to the Rapid Growth 

Phase of Small Follicles 

Masaru Takeishi1, Mizuho Azumi2, Sayo Nishida2, Namiko Yamamura2, Hisaya Goto1, 

Hitoshi Shibui1, Osamu Doi3 and Michiharu Kamiyoshi2 

1 Laboratory of Nippon Formula Feed Mfg. Co., Ltd. Tochigi 321-3621 

2 Faculty of Agriculture, Gif University, Gif 501-1193 

3 Faculty of Applied Biological Science, Gif University, Gif 501 1193 

In domestic fowl, estradiol-17β （E2) is reported in relation to the follicular transformation to the rapid 

growth phase of small follicles. However, the pa此icipationof the plasminogen activator (PA）加gran叫osa,which 

is known to be involved in cell proliferation and extra-cellular matrix remodeling, is not su血cientlyclear. To 

confirm its participation, follicle喧fromthe largest follicle (Fl) to the ninth largest follicle (F9) were collected at 

18 hours before ovulation of the Fl and weighed. In the follicles, the activity of PA in granulosa was m巴asured

using plasminogen extracted from rooster’s plasma and chromogenic substrate. DNA content of granulosa was 

determined by the diphenylamine method. Also, E2 in theca was determined by radioimmunoassay. Morpholog-

ical investigation of ovarian follicles was implemented by the usual method. 

Follicular weight increased significantly from F6 to F5, and thereafter in a straight manner until Fl. The 

material transfer rate of follicles increased significantly from F6 to F5, and the peak was from F5 to F4, and then 

decreased according to the growth of follicles. Both the PA activity of granulosa and the E2 concentration of 

theca increased significantly from F8 to F7, showed a peak in F7 and decreased according to the growth of 

follicles. The granulosa layer changed from multilayer into monolayer in the developmental stage from F7 to F 

5. DNA content of granulosa increased from F9 to F5, and thereafter remained constant. In the present 

experiment, follicular transformation of the rapid growth pha総 ofsmall follicles was found to occur in F6, and 

both E2 and PA activity increased before the follicular transformation. This suggests that not only E2 of theca 

but also PA activity of granulosa participate in the transformation to the rapid growth phase of small follicles. 

(Japanese Journal of Poultry Science, 46: Jl-J8, 2009) 

Key words ; chicken, estradiol-17.β，glanulosa layer, plasminogen activatore activity, rapid growth phase 
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PCR-RFLP法を用いた名古屋種雄の遅羽性遺伝子型判定
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中村ら：名古屋種雄の遅羽性遺伝子型判定

Determination of Late Feathering Genotype in Nagoya Breed 

Males Using PCR-RFLP Method 

Akihiro Nakamura1, Masanao Kobayashi2, Kenji Noda1, 

H吋imeKondo1 and Norio Kansaku2 

1 Animal Husbandry Research Division, Aichi-ken Agricultural Research Center, Yazako, Nagakute, Aichi 480-1193, Japan 

2 Laboratory of Animal Genetics and Breeding, Azabu University, Fuchinobe, Sagamihara 229 8501, Japan 

The avian endogenous virus gene (ev-21) is closely associated on the dominant sex-linked late feathering (LF) 

gene, K, on the Z chromosome of chickens. The LF and early feathering (EF) phenotypes are widely used for sex 

identi宣cation; when k+ /k+ sires are mated with Kl -hens, male chicks are LF and females ar巴EF.To introduce 

the feather sexing, two lines (EF male line and LF female line) are m田ssary.However, homozygous (K/K）卸d

heterozygous (Kンk+)late feathering genotypes exist泊 LFmales and separating K/K and K/k + by phenotypic 

differences at hatch is not possible. Consequently, labor-intensive progeny testing has been required in order to 

巴：stablishLF female line. In White Leghorn, determination of the genotype can be conducted by using restriction 

fragment length polymorphism (RFLP) analysis of the Kor k+ gene fiat虫ingregion segments amplified by出e

polymeras巴 chainreaction (PCR). The present study was conducted to establish a specific PCR assay that 

distinguishes Nagoya breed K/K males from K/k+ males. 

To investigate the differences of DNA sequence between Kand k+ genes in Nagoya breed, a total of 1456bp 

of the flanking regions in K and k + was sequenced. Comparison between K and k+ in Nagoya breed, indicated that 

differences were detected at 7 positions. Transition was detected at position 213, 294 and 616. Transversion was 

detected at position 333, 694 and 794. Deletion was detected at position 189-193 in K. At position 292-295, k+ 

contains a Mbo I site (GATC), whereas K did not contain the recognition site. Thus, these results indicate that 

the Mbo I RFLP can be used in Nagoya breed to differentiate the Kand k+ alleles. 

(Japanese Journal of Poultry Science, 46 : J9 JI 5, 2009) 

Key words: feather sexing, Nagoya breed, polymeras巴chainreaction, restriction fragment length polymorphism 
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Improved Productivity and Reduced Salmonella Shedding by a 

Dried Yeast Cell Wall Product (Bio四Mos)in

Commercial Broiler Production 

Toshiaki Suzuki1,・Yuji Kiku唱ura2,Tomoyuki Taka3 and Miyuki Ito3 

1 Bussan Biotech Co.,Ltd., Shiba 2屯homeDaimon building, 3-3, Shiba 2-chome, Minato-ku, Tokyo, 105 0014 

2 Japan Farm Co., Ltd., 3887 Nogata, Oosaki-cho, Soh-gun, Kagosima”ken, 899-8313 

3 Okayama-ken Broiler Co., Ltd., 1647-1 Simohara, Kagam泊o-machi,Tomada-gun, Okayama-ken, 708-0341 

A dried yeast cell wall product (Bio-Mos, Alltech Inc.), which agglutinates gram-negative bacteria such as 

coliforms and Salmonella and activates immunity, was tested on two broiler companies for its effectiveness on 

productivity. At Company J, which utilizes ordina:τy commercial feeds, 148 flocks (3.09 million birds) were us巴d.

33 flocks were giv巴nBio 

shipment. Other flocks were control birds without Bio-Mos. At Company 0, which uses AGP free commercial 

feeds, of 24 flocks (150,000 birds), 6 flocks w巴r巴given0.2% Bio-Mos in both starter (0-10 day) and grower (11-

24 day), and the other 18 flocks were control birds without Bio-Mos. To旬stSalmonella shedding, another 

120,000 birds, 12 flocks, were allocated to three groups: one control and two with Bio-Mos added at 0.1 or 0.2% 

up to 24 days of age. Cecal droppings collected也thehouses around one week before shipping w巴reincubated in 

peptone solution, Hajna tetrathionate broth and then on MLCB medium. Bacterial numbers were counted by the 

MPN method. Results showed that, at Company J, Bio-Mos improved the commercialized rate during the three 

months of th巴巴xperimentby 2.1%. At Company 0, the out grade rate was reduced by approximately 50% and 

the commercialized rate was improved by 2.5%. Salmonella numbers in excre.ta was reduced in the Bio-Mos 

叩pplementedgroups, whereas high Salmonella shedding was observed in the unsupplemented group. After 0.2% 

。fBio-Mos were fed to all flocks up to 24 days of age, Salmonella numbers during the next six months became 
lower than the detection limit in all flocks, which strongly suggested that effect of Bio-Mos remains even after its 

withdrawal. Bio-Mos is considered to be effective for broiler production and Salmonella control, regardless of 

AGP usage. 
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