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Ȃ ұ ӊѐ б ⁞ Ὧ, ȁ ȁҖ ӊ

⁞ ╟ ӊ, Ԉ н ӊ ѬȂ 

1 ⁞ᾱ  
1.1 ⁞ᾱ ĺSRF  

ӱ Jacobs 1959 [1] Y ᴇ ⁞ᾱ , ѝ Y ᴇ ᾱ ћע

(Testis determining factor,TDF),Ԉ ӝԏἼ ҩ Y ᴇ ȁHĺY

ZFY ̆Palmer (1989)[2] ,ᾱ ╟ ⁞ Y ᴇЭУэ שּ ,

ὲ ѝ SRY(Sex Determining Region of Y-Chromosome)Ȃ1991 ,Koopman SRY

DNA (14kb)ᴐѝ ὡ ѐ,  ,ӱ ҩ

SRYѝ Җ╟ ⁞ᾱ ў Ȃ 

Җ╟ ѝ ⁞ ע ̆ ע ᾱ ҩ ᴇ

⁞ [3]Ȃ ѐᶕ ѝ ћ̆  ◗ () ⁸

◗ , ̆ ћ ₁ ȁ

₮ ὲӹ  Ȃ ѝ ̆  ‡ᴳ ◗

ѝ ȁ [4]Ȃ 

ᶕ ӣѫ ̙ ӝԏ̆ ѝ Y ᴇ ⁞ᾱ

̆ ᾱ ћ Ȃ ⁞ᾱ ѝ ћᾱ [5̆6]̂ӝᴇѐ

ѝ testis determining factor, TDF̕ ᴇѐѝ testis determining Y̆ Tdy Ȃ̃ת Y

ᴇЭ ֳ ̆ ᴉѝ TDF̙ΰ︠ ̆ ⁞ ҩ Y ᴇ ȁH-Y

ZFY ̆ ѝ TDF̆ת Ȃ  1990 S̆inclair[7]

ᴁұ ᴇ 35 kb ̆ ὲ ѝ SRY(sex determining regionof Y 

gene)ȂKoopman̂ 1991̃[8] SRY 14kbDNAᴐѝ ὡ XX ѐ̆

 ӊ ҩ ̆ӱ ҩ SRY TDF Ȃ 

2 ⁞ ⁸  



⁞ ⁸ У Ѩ ▲ Ȃ  2500 ₥ Ἷ

‾ , 20 й , ּ ,ӝԏ   ⁞ ᴇᾱ Ȃ1923

Painter ӝ X Y ᴇ Ȃ1959 Welshons Jacobs   Y ᴇᾱ

, Jacobs 1966 ᾱ ᴁұ Y ᴇ Э,1990

Sinclair Gubbay ҩ Y ᴇ ⁞ᾱ Ȃ[9](sex deter-mining region of the Y,SRY)שּ

ט ӝ , ⁞ ⁸   ҩ Ȃ ₥

ᾃ ў ч ,ὲУ ⁞ ⁸,ὲү ⁞ Ȃ 

2.1 ⁞ ⁸ 

ӝԏ ╟ ⁞ X Y ᴇᾱ Ȃӱ 20й 50 Ԇ ,ӝԏ X Y

ȁ ȁ ╒ ᴐҩ ὡ Ȃӝԏ Xб Y Ѯ

⁞ а ᴇ , ὲ , ӝ ӱ ⁸ ⁞Ȃ

ת ұ ҩ X ᴇ ұ Y Y ᴇЭ SRY ‟ ,ч



έ Y ᴇ ,‾ Ἷ Ἵ  [11]Ȃ ұ ῆ

ע б ⁞ Ἵᶕ , ӝ

̆ ӊѐ Ȃ 

3.1.3 ὁ   

‾ H-Y ᴇ Э H-Y ,Ԉ  X Y Ȃ

Y H-Y , ,‾ H-Y ᴇ Э H-Y ,ᾋ У

, H-Y+(Y ) H-Y-(X )  Ȃ ⁞ ӝ ,

⁞ ԆȂ  ᵑ ұ H-Y ⁸ , ὲ

Ȃ ₥ў ὁ ӕ ȁH-Y ὡ ὁ 

ȂBryant (1980) [12] H-Y ᴇὁ ӕ , ╖  ҩӝ

H-Y ȂZavos (1982)[13] Ὂ ӊ , H-Y ὡ Ὂ

15 min ,ӊ  Ὂѝ 74.2%;1987 ӹ ὁ Ὂ ,

Ԇѐ Ὂѝ 78.9%ȁ ѝ 74.4%ȂBradley(1989)[12] ὁ ӕ 

H-Y H-Y ,  70%~80%ѝ ,  Э

Ю 75%~78%ѝ ; H-Y H-Y ⁞ѝ

43%~44% 56%~57%Ȃ Ἵҽ (1994)[14] Ὂ H-Y , ֓ѝ lŧ32 Ὂ

H-Y ὡ Ὂ ᾃ l0~15 min Ӈ , 2 Ὂ ѝ ὊȂ

(2004)[15] , ӊ ḣ l0.7э  Ȃ

ת ұ H.Y У , Ԉὲῆ ᴂȂ 

 

3.1.4   ԍ  

Ἵ ₥ X Y ,Ḇ╠ Ἵ

,ὲ ᵑ Xб Y DNA а ȂDNA ̆ ж Ἵ ,

ὲ ,   Ἵ҂ , Ѯ   Ἵ Ȃ  …ҩ 

ȂJoh-son [16](1989)  Ὂ Y ᾃ , Ὂ ᴿѝ 81%,

Ӊѝ 81%;X Ὂ ᴿѝ 14%, ӊ Ὂ ᴿѝ 6%Ȃ1991 ӹ ᴳ

 X , 74% ӷ ,Y 68% ӷ Ȃ

Gran [17](1993)ᴳ  ұᴇ , 9 ᴇ ,ὲѐ 4

ӊ 6 ,3 ,3 , б ⁞ ȂAbeydeera [18](1998) ,‾ 

X ,ӊ 23 , 1 ,ῆ ѝ 97%;‾  Y ,ӊ ӷ

ѝ 100%ȂSeidel [19](1999) ҩᴳ  ᾶᾺᶑ , Ԇ ⁞ῆ

90%ԈЭȂת У   , Уээ ,

, ╟ ╒Ю ,╗Ѯ ᴂ, ₥ ұ ӊȂת ,

Johson(2000)[22] ,  X Y , Ԉ  6,000,000 ;



 X ,‡  18,000,000 , , ұ ӊ ѝ а

Ȃ , У  XȁY Ȃ 

3.2 ⁞  

╟ ⁞ ⁸ ҩ XȁY  Ԉ ̆ Ԉ ὲ ⁞ ̆

⁞ ѝ ӝѝ ⁸  ⁞ ў ѮУȂ ⁞

, з  Ȃת Ҿ ῆ а ȁ

а Ȃ ὡ Ԇ   , ּ ȁ ȁὁ

ע  ⁞ ѝ ȁῆ зέ У

₥ Ȃ 

3.2.1  ּ  

 ⁞ , Y ᴇ  ⁞

Ȃ У  ί ̆ р ₉̂ Ӽ ̃

ί ί, ᴳ ᴇ ╗Ԉ ,Ԉ Ѩ DNA ,

,ὲ ⁞ ῆ ת̆[21]100% έ ,׀

ұ Y ᴇ  ѐ , Ԉ з ̆ ұ

҂ ̆ Ԉа ұ ӊ Ȃ 

3.2.2    

 ︠ΰ У ‾ PCR

⁞ ⁞ Ȃ έ ȁῆ ȁ ȁ , ѝ

⁞ ѐ έ ֓ḣ ╒ ̆ὲ Y ᴇЭ SRY

, ‡″ѝ ̆ ‡″ѝ Ȃ 

3.2.2.1 DNA  

ў ӱ Ю , ὲ DNA б Y ᴇ DNA ‟( ) Ӈ,

ѝ ,‡ѝ , ‡ѝ ȂLeonard (1987)[22]

╖,ὲῆ ѝ 95%(81/85)Ȃת ұ DNA Ӈ (15э ) Ԉ

, з , Ԉ Э У ⁸̆ ӊ ѐ

҂ Ȃ 

3.2.2.2 Ἵ ᴁ Ӈ (FISH) 

FISH



⁞,ὲ 95.5%(65/68)ȂKawarasaki T[25] FISH Ԉ ᴇ Y- →

Ӈ ⁞, ѝ 91%(85/97), 92%(60/65) → ᴇ 48h

ᾃ , 12 ᴇѐӊ  12 б У ӷ Ȃ έ

ȁ ȁῆ Ȃὲа Ѯ DNA а ȁ Ἵ  ᴂз

Ȃ 

3.2.2.3   PCR  

PCR [26]ў ‾ DNA ᵑ ұ DNA , ֛ᴇᾃ ⁸ ,

ӝ ᴐ Ю Ȃὲὤ ꜛ DNA ȁ ȁ ל 3э

Ȃ ӊ ῠ EB ᾋ Ἵ , 

, ‡ѝ ȂHerr ̂1990̃[27] Ἴ ╖ PCR ⁞Ȃ

ᾃ ж ̆ ⁞ᾱ ̂SRỸ ⁞̆

ұ SRY ‟ Җ╟ ᶑ , ҂ Ԉ ⁞а Җ╟

⁞,ӊ ῆ  95%͘100%Ȃ ӱ ̂2003̃[28]‾

̆ὲ  100%̂10/10 Ȃ̃ ̂2004̃[29] Ԉ

⁞ ̆ὲῆ  100%̂20/20 Ȃ̃

̆ ̆ ұ ⁞ Ȃת ̆

Ԉ У Ȃ 

3.2.2.4   LAMP  

б PCR ұ LAMP[30] У ὤ Ȃ ұ

DNA 65Ņ ұ╟ ̆֗ᴉУ DNA ҵ ᴁ

Ў ֶ ȂLAMP ‾ У ̆ 6эּש

Ԉ Ὥ ̂4 ̃̆ ‾ DNA ̆ 65Ņ

֒Ю ѐ ‟ Ὥ ‟ ̆

ѐ ↄӊ ⁞ Ȃӱ

 ⁞″ 40 minȂ ‾ ̆ὲ ⁞ 

100% б̆H.Hirayama,S. 113 ⁞ 58 5̆5 [31]Ȃ

LAMP Ȃ ὡ ὲ Ԉ DNA ὲӹ

ӊ ҂̆ ″Ȃ Ԉ LAMP έ PCR נ ,

 Ȃ 

⁞ ̆ PCR ȁLAMP ⁞ ̆έ

ȁ ȁ ᵳȁ ת̆ ̆ ұ ᴐ 

̆ ᴐ ѐ̆У ш ᴐ ‡̆Ԉ Ȃ 

   Э , Җ╟ ⁞ ⁸ ҩ ,  а

ὲῆת, а , ₥ѝ ԍ XȁY  ὲ֓ת,



, Ԉа ұ ӊ Ȃӱ ⁞ э ,  ᴇ

ῆ ⁞ ӱת, Э  , ᾶᾺ, Ὰֶ

У , Ԉ,ӭ ⁞ᾱ , Ҿ ȁῆ ȁ

⁞ ,Ԉᵳ Ȃ 

4 ₥  
Э ,Ὧұ XȁY  ⁞ , ҩУҾ ᴐ

ҩУҾ ת, ᾱ, ԍ ȁԍ 

а ⁞ ὲ ӊѐ , ₥  , У ₉ ,

20 h ,  , Ю ;ᾋ PCR

ȁ ᾶᾺ Ὰ ╖

Ȃ ᶕ̆ а ὡ̆ а ̆ ԍ҂ а Ԇ̆

,ӱ ԍ ₥ ̆ ᴇ

, ‾ , Ԉ ╗ ԍ ֓ḣ P̕CR

э ᴐ ΰ ᾃ , ӊѐ ᵳ, з ⁞ PCR ₉

  ת̆ ѐ ̆ Ԉ Ἴ ╟ Э

Ȃ   Э ч ѐ, Ԉ ὲӹ

ѐ Ȃ ע ֶ ⁸  Loopamp ⁞

₉ , ҩ LAMP(loop-mediated isotheral amplification) ,

ѐ ↄӊ ″ , ҩע PCR

Ȃ 

⁞ ⁸ У ,έ Ѭ ֓

ḣȂ XȁY  ⁞ Ԉ ⁞ ⁸Ȃ ⁞ ⁸

ѝ У , έ ᵷ ᴐ ,

ִ ╗ ӊ ӊ , έ ѬȂ , ԏ

╡╒ ╒ ,╗ ֬, ҂ ӊ

Ȃ 
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