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ύЎᄔाύЎᄔाύЎᄔाύЎᄔा 

    ᒃη᠘ࢂۓղᘐΓᆶΓϐ໔ғނՈጔᜢ߯ޑᔠᡍБԄǶϦϡ 1985ԃǴम୯

ᒪ໺Ꮲৎ Alec Jefferysஒ DNA Ꮲނ΢Ƕᒿ๱ϩηғۓᔈҔԿᒃη᠘ೌמ݋ϩޑ

຾؁ǴDNAޑೌמ ᠘ۓБݤຫٰຫזೲǵᡫ௵ᆶё᎞ǴҞޑ߻Ьࢬᖿ༈ࣁၮҔ

ᆫӝ䁙ೱᙹϸᔈϩ݋ᡏࢉՅᡏอТ࣬ࢤೱख़ፄׇӈޑӭࠠ܄Ƕ 

    ΓᜪࢉՅᡏޑ DNA ϣǴอТ࣬ࢤೱख़ፄׇӈ߯ࡰख़ፄൂՏׇޑӈ໻ΒԿΎ

ঁᡵ୷ǴЪ࣬ೱ௨ӈޑख़ፄԛኧཱུϿޣǴڀځԖࡋߏӭࠠޑ܄੝ቻǶ೸ၸᆫӝ䁙

ೱᙹϸᔈεໆፄᇙ DNAǴӆᙖҗอТ࣬ࢤೱख़ፄׇӈޑӭࠠ܄Ǵջёஒόӕޑ

ঁᡏуа୔ϩǴ೭൩ࢂΓي᠘ޑۓচ౛Ƕ 

    ҁፕЎჹܭ DNA ᒃη᠘ۓ຾Չᙁाޑӣ៝Ǵ٠ϟಏᖏ׉୺཰΢ሡा຾Չ

DNA ᒃη᠘ޑۓচӢϷ܌य़ᖏޑউ౛ᆶࡓݤ᝼ᚒǶDNA ᒃη᠘ۓёૈڙࣁᔠޣ

ঁΓᆶৎឦ஥ٰЈ౛ޗ཮΢ޑፂᔐǴӢԶҁЎஒ௖૸аΠѤঁЬᚒǴځύхࡴǺ

ঁΓᗦدᆶ൧ख़ԾЬǵж౛ୢᚒ૸ፕǵᒃηᜢ߯௖૸Ϸ࣬ᜢୢࡓݤޑᚒǴӕਔΨ

ගрჹܭ౜ݩᆶ҂ٰ୺཰ޑউ౛ᆶࡘࡓݤԵǶ 

 

ᜢᗖຒǺᒃη᠘ۓǵᆫӝ䁙ೱᙹϸᔈǵอТ࣬ࢤೱख़ፄׇӈǵউ౛ᆶࡓݤ᝼ᚒ 

 

 

 

 

 

 

 

 

 



 

 ii  

Abstract 

Parentage testing determines whether two individuals have a biological parent-child 

relationship. British geneticist Alec Jeffreys developed the technique of DNA 

fingerprinting used for human identification in 1985. With the advance of techniques 

in molecular biology, rapid, sensitive, and reliable DNA testing has become available. 

The most advanced and accurate method for parentage testing is using polymerase 

chain reaction (PCR) to analyze short tandem repeats (STRs) polymorphism. 

In the human genome, there are some repetitive and short DNA fragments called 

short tandem repeats (STRs), which have the characteristic of length polymorphism. 

Through polymerase chain reaction, a sufficient amount of products can be generated 

by repeating the specific DNA fragments. By identifying the variations in the number 

of STRs, the relationships between samples can be confirmed. 

This thesis provides a brief review of DNA parentage testing and introduces ethical/ 

legal issues in clinical practice. DNA parentage testing may have psychosocial 

impacts on tested individuals and their family members. Therefore, four major topics 

including respect for autonomy and privacy, substitute decision-making, 

investigations of parent-child relationship and related legal problems are discussed. 

Ethical and legal reflections on the current situation and on future practice are also put 

forward at the same time. 

 

Key words: parentage testing, polymerase chain reaction (PCR), short tandem repeats 

(STRs), ethical and legal issues 
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ಃ΋കಃ΋കಃ΋കಃ΋ക  ᆣፕᆣፕᆣፕᆣፕ 

ಃ΋࿯ಃ΋࿯ಃ΋࿯ಃ΋࿯  ᒃη᠘ޑۓཀကᆶҞޑᒃη᠘ޑۓཀကᆶҞޑᒃη᠘ޑۓཀကᆶҞޑᒃη᠘ޑۓཀကᆶҞޑ 

    ᒃη᠘ۓ(parentage testing)ࢂղᘐΓᆶΓϐ໔ғނՈጔᜢ߯ޑᔠᡍБԄǴΞ

ёӆ຾΋؁ಒϩࣁРس᠘ۓ(paternity testing)ᆶ҆س᠘ۓ(maternity testing)ǶନΑ

Γπғ෗ǵ൨ᒃᇡᒃǵܤᒱᓻٽ฻ϿኧݩރѦǴ೯த҆ᒃᆶηζޑғނՈጔᜢ߯

ό཮วғᅪୢǴӢԜᒃη᠘ޑۓၮҔаРس᠘ۚۓӭǶ 

    ೚ӭΓᜪޗ཮ޑજׇܭߕ٩ғނՈጔᜢ߯΢Ǵ྽ғނՈጔᜢ߯р౜ᅪୢਔǴ

 ӵΠǺٯᖐ׎཮ୢᚒǶ೭٤௃ޗǴаှ،Γሞᆶ܄ѸाޑۓԖ຾Չᒃη᠘ߡ

΋ǵዴᇡᒃηᜢ߯Ƕ 

Βǵ଄ౢᝩ܍Ƕ 

Οǵҙፎ٩ᒃ౽҇Ƕ 

Ѥǵౢࡕᚶᅪܤᒱλ࠸Ƕ 

ϖǵ᠘ձᇻᒃޑᜢ߯Ƕ 

ϤǵዴᇡԝيޣϩǶ 

    ᒃη໔Ոጔᜢ߯ࢂցӸӧǴቹៜ྽٣Γޑ៾ճᆶက୍ࣗ႐Ƕӧ܄ٿҬ۳Ծҗ

Զፄᚇޑ౜жޗ཮Ǵ׳ඤՔ܈ߧӕਔᏱԖӭঁՔࣁݩރޑߧኧόϿǴӢԜதวғ

ηζᆶРᒃՈጔᜢ߯ӸԖᅪୢޑ௃׎Ƕҗܭᜪ՟ਢҹቫрόጁǴ٬ளΓॺόளό

؃շࣽܭᏢ᠘ۓаှ،ЈύᅪൽǴӕਔΨ़ғр೚ӭ࣬ᜢୢޑᚒǶ[1] 
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ಃಃಃಃΒΒΒΒ࿯࿯࿯࿯  DNA ᒃηᒃηᒃηᒃη᠘ۓ᠘ۓ᠘ۓ᠘ޑۓ౛ፕ୷ᘵޑ౛ፕ୷ᘵޑ౛ፕ୷ᘵޑ౛ፕ୷ᘵ 

    1935ԃଆࣽᏢৎ໒ۈճҔ ABO Ոࠠ຾ՉΓձ᠘ۓǴόၸӢࣁ ABO Ոࠠѝ

ԖѤᅿǴख़ፄޑёૈ܄ϼଯǴ࿘ډӕኬޑՈࠠਔ൩คݤ୔ձǶ[2]1976ԃᙴᏢࣚЇ

ΕΑΓᜪқՈౚלচ(human leukocyte antigen, HLA)ᔠࢗǴHLA தଯߚ܄ᡂ౦ࢂ

ܭǶҗࢗ೿ा଺೭໨ᔠ߻ೈқ፦Ǵӧମᡎ౽෌ޑ HLA ࡋǴ٬ள᠘ձ܄ଯᡂϯޑ

ගଯࡐӭǴՠϝԖϿ೽ҽঁޑਢคݤճҔ HLA ளډเਢǶ[3]ځдҭම೏Ҕٰᒃ

η᠘ޑۓБݤхࡴआՈౚՈࠠᆶሇનس಍ǵՈమೈқǵխࣝౚೈқ฻Ƕ1985 ԃ

म୯ᒪ໺Ꮲৎ Alec Jefferysஒ DNA ޑמ΢Ǵᒿ๱ࣽۓᔈҔԿᒃη᠘ೌמ݋ϩޑ

຾؁ǴDNA ᠘ۓБݤΨຫٰຫᙁൂǵБߡᆶྗዴǴനޑ߈Ьࢬᖿ༈ࣁϩ݋ᡏࢉ

Յᡏ DNA ۓǶ᠘(polymorphism)܄ӭࠠޑ DNA ۓ᠘ࢂᜪǺ΋ٿёϩԋ܄ӭࠠޑ

Տᗺޑӭࠠ܄(point-polymorphism)Ǵٯӵൂ΋ਡ㧿ለޑӭࠠ܄(single nucleotide 

polymorphism, SNP)ǹΒࢂ᠘ޑࡋߏۓӭࠠ܄(length-polymorphism)Ǵٯӵᡂ౦ኧ

Ҟ࣬ೱख़ፄׇӈ(variable number tandem repeat, VNTR)ޑӭࠠ܄ǵอТ࣬ࢤೱख़

ፄׇӈ(short tandem repeat, STR)ޑӭࠠ܄ǶҞ߻ճҔᆫӝ䁙ೱᙹϸᔈ(polymerase 

chain reaction, PCR)ϩ݋ DNA ύ STRמޑ Ǵೌς೏ቶݱၮҔܭΓيᆶᒃη᠘ۓǶ

[4,5] 

ȨDNAȩࢂ deoxyribonucleic acidޑमЎᕭቪǴύЎ᝿ӜࣁȨѐ਼ਡᗐਡለȩǶ

Ծ 1953ԃҗ James WatsonϷ Francis Crickှ ໒ DNA ่ᄬϐᖮࡕǴߡ໒௴Αځ

ჹғࣽڮᏢޑుᇻቹៜǶӧғނᡏύ DNA ಔԋǴ܌җѤᅿਡ㧿ለ(nucleotide)ࢂ

؂ঁਡ㧿ለ೿ڀԖ΋ঁᕗለਥǵ΋ঁϖᅹᑗᆶ΋ঁᡵ୷ǶDNA ᡵ୷ӅԖѤᅿǺޑ

ϩձࢂဏ❥ᩫ(adenine)ǵച❥ᩫ(guanine)ǵૅဏ❣ᾕ(thymine)ᆶझ❣ᾕ(cytosine)Ǵ

а AǵGǵTǵC Ѥᅿᙁᆀж߄ϐǶΓᜪᡏࢉՅᡏ΢ޑ DNA(genomic DNA)ϩη

ᄬǴ٩ྣ่ރ΋ᅿᚈިᖥ௽ࢂ A ᆶ TǵG ᆶ C ଛჹБԄ௨ӈǴӧΓᡏϣऊԖޑ

30ሹჹǶᇙ೷ mRNAᆶೈқ፦ޑஏዸ DNA(coding DNA)εऊ໻э 1~3%Զςǹ

Զߚஏዸ DNA ӧΓᜪޑ genomic DNAύэ๊εӭኧǴԿϿԖ 97%а΢Ǵځύ
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ख़ፄ DNA(repetitive DNA)ऊэ 30%ѰѓǴځ٩ख़ፄ௨ӈޑБԄёϩٿࣁεᜪǺ

࣬ೱख़ፄ DNA (tandem repetitive DNA)ᆶණပख़ፄ DNA (interspersed repetitive 

DNA)Ƕӧ࣬ೱख़ፄ DNA ύǴอТ࣬ࢤೱख़ፄׇӈ(short tandem repeat, STR)߯ࡰ

ख़ፄൂՏׇޑӈ໻ΒԿΎঁᡵ୷ǴЪ࣬ೱ௨ӈޑख़ፄԛኧཱུϿޣǶ[5-7] 

Γᜪᡏಒझ൤֖೚ӭ STRǴ೭٤ DNA ख़ፄׇӈޑख़ፄൂՏӧӕ΋ނᅿ΢ࢂ

࣬ӕޑǴՠख़ፄԛኧ߾ӢঁᡏԶόӕǴΨж߄೭٤ DNA Тࢤӧόӕঁᡏ໔ڀԖ

όӕࠠޑձǴᙖҗ STRޑӭࠠ܄(polymorphism)Ǵջёஒόӕঁޑᡏуа୔ϩǴ

೭൩ࢂΓي᠘ޑۓচ౛ǶSTRڀԖࡋߏอǵϩѲቶǵ᠘ۓ৒ܰ฻ᓬᗺǴΞёӕਔ

຾Չӭಔ୷Ӣ᠘ۓǴቚуਏ౗ᆶྗዴ܄ǹԶ PCRڀԖᙁܰǵזೲǵᡫ௵ǵᆒዴ

Ϸ፾Ҕ༾ໆᆶ຋ှޑᔠᡏ฻ᓬᗺǶӢԜǴҞ߻୯ϣѦε೽ϩޑჴᡍ࠻൳Я೿௦Ҕ

PCRϩ݋ DNA ύ STRޑБԄٰ຾Չᒃη᠘ۓǶ[5-7]ନΑεໆᒡՈǵମᡎ౽෌ǵ

ϐѦǴᙖҗ׎ᒃ໶উǵ୷Ӣँᡂ฻Ͽኧ௃߈ DNA ТࢤᆶՏ֟ޑኳԄ຾ՉКჹǴ

 ᒃηᜢ߯ǶޑՈጔڀ௨ନό܄ዴྗޑаཱུଯૈߡ
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ಃಃಃಃΟΟΟΟ࿯࿯࿯࿯  DNA ᒃη᠘ۓᒃη᠘ۓᒃη᠘ۓᒃη᠘ޑۓ಍ीϩޑ݋಍ीϩޑ݋಍ीϩޑ݋಍ीϩ݋ 

    DNA᠘ૈ܌ۓϩނޑ݋፦Ǵςό໻ज़ܭՈనǴѝाܜૈࢂр DNA ፦Ǵނޑ

ӵЛᎳǵҜጥǵᆒనǵൄనǴࣗԿ้Лጢ܈ԲНಒझǴ೿ёа຾Չ᠘ۓǶ[8]όፕ

ᔠᡏ࿶ঁٿǴۓ᠘يΓ܈ۓᒃη᠘ࢂ DNA КჹࡕǴёૈ่݀ޑஒԖΟᅿǺ࣬಄ǵ

ό࣬಄܈คݤղձǶऩό࣬಄Ǵ߾௨ନٿᔠᡏ໔ڀԖӕྍᜢ߯ǹऩคݤղձǴ߾

ёૈࢂӢᔠᡏޑໆᝄख़ό܈ى຋ှᝄख़Ǵ٬ள DNA คݤа PCRϸᔈεໆፄᇙǹ

ӵ݀࣬಄ޑ၉Ǵ߄Ң٩౜Ԗޑ DNA ӭࠠس಍ϝคݤ௨ନޣٿӕྍޑёૈǴԜਔ

ջѸ໪຾΋؁ୖԵ௼ဂޑ୷Ӣᓎ౗ၗ਑৤Ƕ 

    ճҔ STR ϩ݋຾Չᒃη᠘ޑۓᏢ౛ࢂηжޑ୷Ӣࠠ΋ъٰԾРᒃǴќ΋ъ

 πբǴӵ݀ޑΓᆶΓϐ໔଺ᒃηᜢ߯ዴᇡޑۓӧ੝ࢂۓԾ҆ᒃǶ೯தᒃη᠘ٰ߾

Ȩଷ೛Рᒃȩᆶғ҆ޑ୷Ӣࠠค఼ݤᇂηζޑ୷ӢࠠਔǴ၀܄تջ೏௨ନࣁғР

Ѹ໪߾ёૈਔǴޑғРࣁ܄ت௨ନ၀ݤ಍คسۓ᠘ޑ࠻ёૈǶϸϐǴӵ݀ჴᡍޑ

ஒ၀ӜȨଷ೛Рᒃȩૈ୼ගٮηζ୷Ӣޑᐒ౗ X ᆶ௼ဂύޑ୷Ӣᓎ౗ Y ࣬КǴ

аीᆉ၀ӜȨଷ೛Рᒃȩࣁ௼ဂύᒿᐒتηёૈࢂηζғРޑ७౗ǴԜ७౗ջࣁ

ᒃηࡰኧ(paternity index, PI)ǴPI = X/Yǹҭёஒᒃηࡰኧᙯඤԋᐒ౗Ǵջࣁᒃη

ᜢ߯ዴۓ౗(probability of paternity, PP)ǴPP = X/(X + Y) = PI/(PI +1)ǴΨ൩ࢂଷ೛

Рᒃࣁ੿ჴғРޑᐒ౗Ƕ؂ϩ݋΋ೀ STR ୷ӢՏ֡ёளډ΋ঁᒃηࡰኧǴ᠘ۓ

ӭঁ୷ӢՏਔǴಕᑈᒃηࡰኧ(cumulated paternity index, CPI)ࣁӚ୷ӢՏ PIॶޑ

४ᑈǹԶಕᑈᒃηᜢ߯ዴۓ౗(cumulated probability of paternity, CPP)ޑीᆉБԄ

ࣁ CPI / (CPI + 1)Ƕ٩ྣҞޑ߻୯ሞ኱ྗǴӵ݀Ȩଷ೛Рᒃȩᆶηжϐ໔ޑᒃη

ᜢ߯ᐒ౗ॶຬၸ 99%Ǵ߾ຎӕዴᇡٿΓ໔ޑᒃηᜢ߯ǴԶ୯ϣ߈ԃٰޑӅ᛽ࣁ׳

ᝄ਱Ǵ೯தሡ ܈99.9% 99.99%а΢Ƕ[9]ऩр౜Οঁ܈Οঁа΢ޑՏᗺȨёа௨ନȩ

(incompatible or mismatch)Ǵ߾ղࣁۓȨёа௨ନᒃηᜢ߯ȩǶӵۘԖᅪကǴӆ଺

຾΋ޑ؁ϩ݋Ƕӵ݀ѝԖ΋܈ΒঁՏᗺр౜Ȩёа௨ନȩǴ߾Ѹ໪ଓуΠ΋ޑ؁

ᡍ᛾Ǵа௨ନჴᡍᏹբ΢ޑᇤৡǴڙ܈ᔠޣ DNA ࢂݤᐒ౗Ƕ΋ঁБޑᡂࠠँࣁ
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ӆу 3~6ঁՏᗺޑϩ[10]݋Ǵќ΋ঁБࢂݤ଺ HLA ޑ଺आՈౚሇન܈Ǵ[5]زࣴޑ

ෳۓǹа౜ϞמࣽޑНѳǴΨёа଺ DNA  ௗ຾ՉКჹǶޔǴ(sequencing)ׇۓ

ԜѦǴऩჹ୷Ӣᡏ DNA ӭࠠޑ܄᠘ۓϝ༮όىǴ܈ၶൂᒃϐᒃη᠘ۓਔǴ

ёӆ᠘س҆ۓᒪ໺ޑಈጕᡏ΢ӭᡂ౦ࠠ୔ୱ(hypervariable region, displacement 

loop, D-loop)Ǵ܈Рسᒪ໺ޑ Y  ೱख़ፄׇӈ(Y chromosome short࣬ࢤՅᡏอТࢉ

tandem repeat, Y-STR)ޑ DNA ӭࠠ܄ǶಈጕᡏՏܭಒझਡѦǴεໆӸӧܭಒझ፦

ύǴࢂಒझϣဟ๻ᑗϩှౢғૈໆϷΒ਼ϯᅹޑ൑܌ǴࣁಒझޑวႝቷǶ྽ᆒη

നϿໆǹռηډҺ୍Ǵಒझ፦ଏϯǴಈጕᡏΨ෧ޑᆒڙ୏ԶၲԋݚΑࣁԋਔǴ׎

ಈጕᡏޑಈጕᡏǴЪᆒηύޑ୏Զว৖рεໆࢲڮғޑ߻׉Կ๱ࡕᆒڙӢॄೢ߾

Ӹӧܭᆒηᓐ೽ᆶ׀೽Ҭࣚޑᓋ೽ǴڙᆒਔѝԖᆒηޑᓐ೽຾ΕռηύǴԶᆒη

ಈጕᡏޑηжಒझϣۓಈጕᡏ೏௭కӧѦǴӢԜ᠘ޑ DNA ൩࣬྽ܭ᠘҆ۓᒃޑ

ಈጕᡏ DNAǶКჹಈጕᡏޑ DNA ջёղࢂۓցёૈڀԖ҆η҆܈ζᜢ߯Ǵࢂ܈

ցёૈࣁӕ΋҆ᒃ܌ғޑлۂۊ׌ǴࣗԿࢂցڀԖ҆سᒃឦᜢ߯ǶРسᒪ໺ޑ Y

୷Ӣ܈෧ኧϩ຋ਔǴ٠҂ୖᆶᖄ཮(cross-over)ޑ຾Չ܌߻ԋ׎ӧᆒηࢂ߾Յᡏࢉ

ख़ಔǴӢԜРᒃ Y ᔈֹӄ࣬ӕǶѝाКჹޑηٽ୷ӢᆶޑՅᡏࢉ Y ޑՅᡏࢉ DNA

ӭࠠ܄ǴջёղᘐࢂցёૈڀԖРηǵл׌ᜢ߯܈Рسᒃឦᜢ߯Ƕ[11,12] 
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ಃѤ࿯ಃѤ࿯ಃѤ࿯ಃѤ࿯  DNA ᒃη᠘ޑۓ຾Չำׇᒃη᠘ޑۓ຾Չำׇᒃη᠘ޑۓ຾Չำׇᒃη᠘ޑۓ຾Չำׇ 

    DNA ᒃη᠘ੋۓϷ௵གঁޑΓᗦدᆶৎ৥ᜢ߯Ǵ᠘ۓᐒᄬޑΓ঩ǵ೛ഢǴ

аϷӕཀǵ௦ኬǵၮଌǵᓯӸǵϩ݋฻ำׇǴΏԿ᠘่݀ۓ֋ޕᆶࡓݤ᛾ᏵૈΚ

฻٣໨Ǵচ߾΢ᔈ၀ᒥൻᝄ਱ޑ኱ྗǶቹៜ DNA ᒃη᠘҅ۓዴ܄നεޑӢનǴ

ߥዴࣁǶࣁΓᜪՉܭԾٰࢂሺᏔ೛ഢǴԶ܈Ꮲচ౛ࣽܭԾٰߚ٠ DNA ᒃη᠘ۓ

ஒёૈр౜߾Ǵց݋Ǵᔈҗ஑཰Γ঩வ٣ᔠᡏϐ௦໣ǵၮଌǵᓯӸᆶϩ܄ዴ҅ޑ

ᔠᡏٰྍيϩᒱᇤǵᔠᡏᎁڙдΓ DNA ԦࢉǵᔠᡏኧໆόىǵᔠᡏߥӸό྽Զ

ᆭ௳฻ᆅ౛΢ޑ॥ᓀᆶᅅࢰǶ 

    аΠୖԵߐບࢬޑำǴᇥܴ DNA ᒃη᠘ۓ౛གྷޑ຾ՉำׇǺ[13,14] 

΋΋΋΋ǵǵǵǵ༤ቪՈጔᜢ߯᠘ۓӕཀਜ༤ቪՈጔᜢ߯᠘ۓӕཀਜ༤ቪՈጔᜢ߯᠘ۓӕཀਜ༤ቪՈጔᜢ߯᠘ۓӕཀਜ 

    ྽٣ΓሡᏵჴ༤ቪ࣬ᜢၗ਑Ǵຏܴૼہ܌᠘ޑۓᜢ߯܈ৎ௼᛼ǴаϷڙᔠޣ

཮υᘋޣٿ೭ࣁᒡՈǴӢ܈ցමӧΟঁДϣ຾Չମᡎ౽෌ࢂ DNA ᠘่݀ޑۓǶ

ԜѦۘሡ૶ᒵ྽٣ΓޑѓЋεࡰࡰܠદǵ྽൑ࢱрྣޑТǵрҢيޑϩ᛾ܴЎҹ

ቹҁǵ௦ᔠޣᆶᅱᆅޑޣᛝӜǵૼہ᠘ޑۓᜢ߯ǵ೯ૻӦ֟ᆶႝ၉฻ၗ਑Ƕ 

ΒΒΒΒǵǵǵǵӕཀਜ΢ᇂࡰદӕཀਜ΢ᇂࡰદӕཀਜ΢ᇂࡰદӕཀਜ΢ᇂࡰદ 

 псદၡǶޑև౜܌ဏރ೽ϩҜጥ΢٢ᓐޑᓐ҅य़ࡰಃ΋ᜢ࿯ޑࡰЋࢂદࡰ    

जٽӧ҆ᡏϣΟঁДջԖࡰદ׎ԋǴεऊᅈѤঁДࡕӄ೽׎ԋǴԜࡕᗨՔᒿঁΓ

วػԶԋߏǴՠځદၡᆶރ׎΋ғ֡ό཮ׯᡂǶаู࠸යᆶԋԃࡰޑࡕદ࣬ၨǴ

ѝӧદጕ໔ຯᚆߏอǵદጕಉಒǵࡰદय़ᑈ΢ԖৡձԶςǶࡰદޑᛙࡐ܄ۓமǴ

ΚǴૈޑԖӆғڀයϩ຋٠ۓᡂǴԶҜጥಒझሡाׯᄊό཮׎੝ቻᆶ୷ҁ׎દځ

દጕӄ೽ઇᚯǴ܈౩ࣞޑ܄ԋ҉Φ׎໾αߚǶନރൺচࡠϝฅёࡕਔ໔ࢤཞ΋ڙ

ցࣞ߾౩ѦޑદၡᗋࢂԖၞё൨ǴЪࣞ౩ҁيΨࢂ΋ε੝ቻǶ 

    ୯ሞ኱ྗڐ཮ᇡࡰࣁદޑ੝ቻᗺԖጕᆄǵϩݔጕǵอጕǵ౳׎ጕǵ৞׎ጕ฻Ǵ

ШࣚӚ୯ჹܭനϿሡाӭϿ੝ቻᗺֹӄ࣬಄ωёᇡۓឦܭӕ΋Γࡰદ٠ݤ࣮ޑ

όᅰ࣬ӕǴך୯Ϸ೽ϩ୯ৎӵВҁКჹ 12ঁ੝ቻᗺǴΨԖКჹ 17ঁа΢੝ቻᗺ
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୯ৎǶӵӕޑ DNA ᠘ۓᒧҔຫӭ୷ӢՏᗺ᠘ձΚຫଯ΋૓Ǵࡰદ᠘سۓ಍ᒧҔ

 ൩ཇଯǶࡋำޑદࡰݍٿ᠘ձ߄੝ቻᗺཇӭǴжޑ

    Ҟ߻ DNA ᠘ۓคݤ୔ϩӕռᚈझजǴԜਔࡰદ᠘ۓ൩ёวචཱུεޑфૈǶ

ӕռᚈझजࡰޑદځ᏾ᡏރ׎ǵελϷ໔႖཮ډڙᒪ໺ޑቹៜǴદ׎ёૈᜪ՟Ǵ

ՠвಒКჹځ੝ቻ཮Ԗࡐεޑৡ౦ǴӢࣁಒझϩ຋ਔࢉՅᡏ཮ӃፄᇙࡕӆϩᚆǴ

όၸ؂ߚ٠΋ঁࢉՅᡏ೿཮Ԗϩᚆޑ୏բǴКӵࡰદ൩ࢂ΋ঁ੝ٯǶࡰદޑख़ፄ

ԛኧόᒥൻۓڰኳԄǴಔԋಒ࿯ߚ٠җᒪ໺،ۓǴӢԜ؂ঁΓࡰޑદ೿ό΋ኬǶ 

җࡰܭદڀԖ؂Γόӕǵ᝻ނ੮౩ǵཞԶൺғǵอයόྐǵ҉Φόᡂ฻ёঁ

ձϯޑ੝܄Ǵ࿶ၸȨદ׎ȩᆶȨ੝ቻᗺȩ฻ࡰદ᠘ޑۓၸำࡕǴӭԃٰӧࡓݤ΢

Ԗ΋ۓਏΚǶ࿶җ಍ी՗ᆉ่݀ޑǴ؂ঁΓࡰޑय़ελόӕǴՠࡰࢂદ೿εऊԖ

60~125ঁ੝ቻᗺጕǴځύࡰࡰܠદޑ੝ቻᗺጕനӭǴӢԜፁғ࿿ຑਡ኱ྗೕۓ

 ӑǶ[15]ࡰܠӕཀਜ΢уᇂѓЋεۓᔈӧՈጔ᠘ޣᔠڙ

    ௦໣ᔠᡏࡕനӳ྽൑ࢱрྣТǴа᛾ܴ྽٣ΓዴჴࣁਢҹޣૼہǶऩࢂԃइ

ᗋλǴ৮܂ஒٰ࣬ߏ཮ᡂǴࡌ߾᝼ᆶР҆ӝྣǶ 

ΟΟΟΟǵǵǵǵ܌ሡ܌ሡ܌ሡ܌ሡޑ᛾ܴޑ᛾ܴޑ᛾ܴޑ᛾ܴЎҹЎҹЎҹЎҹ    

    ҁ୯ᝤԋΓᔈឫ஥يϩ᛾܈ៈྣ҅ҁǴλ࠸คيϩ᛾ޣᔈឫ஥ЊαӜᛛ҅ҁ

ёឫ஥рғ᛾ܴ҅ҁǴύ୯ᝤΓγёޣ҂ΕЊᝤٽЊᝤᖵҁǴཥғޑΟঁДϣ܈

ឫ஥Εрნ೚ё᛾܈Ѡ᡼ਓՉ᛾҅ҁǴځд୯ᝤ߾ޣឫ஥ៈྣۚ܈੮᛾҅ҁǶ 

ѤѤѤѤǵǵǵǵ௦ኬޑᔠᡏᅿᜪ௦ኬޑᔠᡏᅿᜪ௦ኬޑᔠᡏᅿᜪ௦ኬޑᔠᡏᅿᜪ    

    ԋΓаՈనࣁЬǴλ߾࠸аα๚ᗹጢࣁЬǶ຾१ᆶցஒό཮ቹៜᔠᡍ่݀Ǵ

ՠڗڊα๚ᗹጢ߻ޑъλਔόૈ຾१ǴӢූࣁ෦཮ቹៜᔠᡍ่݀Ƕ 

ϖϖϖϖǵǵǵǵคݤᒃԾሦڗൔ֋คݤᒃԾሦڗൔ֋คݤᒃԾሦڗൔ֋คݤᒃԾሦڗൔ֋    

    ୷ߥܭምڙᔠޑޣᗦد៾Ǵ௦ᔠਔѸ໪֋ޕᙴৣǴ༤ቪ᠘ۓൔ֋ሦૼہڗਜ

΋ҽЪᒃԾᛝӜǴيߕ٠ϩ᛾ܴЎҹǶ 
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ಃϖಃϖಃϖಃϖ࿯࿯࿯࿯  ᠘ۓൔ֋ࡓݤޑਏΚ᠘ۓൔ֋ࡓݤޑਏΚ᠘ۓൔ֋ࡓݤޑਏΚ᠘ۓൔ֋ࡓݤޑਏΚ 

    ၮҔ DNA ᒃη᠘ۓբࣁ᛾ᏵБݤਔǴ२ӃѸ໪ԵໆঁΓޑᗦد៾ᆶৎ৥ޑ

Ӽ܄ۓǶӧ᠘ۓൔ֋ޑ᛾ᏵૈΚ΢Ǵᔈೕۓ᠘ۓᐒᄬޑၗ਱аϷ᠘ۓ኱ྗำׇǴ

ຑਡ኱ޑҥֹ๓ࡌ ǴྗԜ೽ϩёୖԵՉࡹଣፁғ࿿Ȩᒃη᠘ۓჴᡍ࠻ຑਡ୷ྗȩǵ

଄იݤΓӄ୯ᇡ᛾୷ߎ཮(Taiwan Accreditation Foundation, TAF)ȨISO 15189 ᙴ

Ꮲჴᡍ࠻ᇡ᛾ೕጄȩǵύ๮҇୯᠘᛽ࣽᏢᏢ཮Ȩᒃጔ DNA ᠘ۓჴᡍ࠻ᇡ᛾ೌמ

ೕጄȩǵAmerican Association of Blood Banks (AAAB) “Standards for Relationship 

Testing Laboratories” ฻Ƕ 

ᙴᕍᐒᄬਡวޑᒃη᠘ۓൔ֋Ǵځ᛾ᏵૈΚᆶ᛾ܴΚୢޑᚒǴѝૈᏧݤଣ܈

ՉࡹᐒᜢԾՉᇡۓǶӧ୯ϣ߈ԃٰޑນ೜ჴ୍΢Ǵݤଣ܌௦ᇡޑᒃη᠘ۓᐒᄬǴ

ନ۬ࡹᐒᜢٯӵ୍ݤ೽ፓֽࢗǵӉ٣᝾ჸֽѦǴаՉࡹଣፁғ࿿ᒃη᠘ۓჴᡍ࠻

ӝ਱ӜൂࣁЬǴٯӵ୯ҥᆵ᡼εᏢᙴᏢଣߕ೛ᙴଣǶ[16-17] 
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ಃಃಃಃϤϤϤϤ࿯࿯࿯࿯  উ౛ᆶࡓݤ᝼ᚒউ౛ᆶࡓݤ᝼ᚒউ౛ᆶࡓݤ᝼ᚒউ౛ᆶࡓݤ᝼ᚒ 

    উ౛ޑमЎ ethicsǴྍԾ׆ᛪӷ ethikeک ethosǴচကࣁၰቺǵಞᄍǵಞک܄

ՉࣁǴ܌௖૸ࢂޑԖᜢΓᜪՉࣁȨ๓ȩᆶȨൾȩ܄ޑ፦Ǵࢂ΋ᅿ಍ஷঁΓՉޑࣁ

ሽॶᡏسǶউ౛ᏢࣴزΓᜪՉߚࢂޑࣁǴ၂კ࿶җ౛ޑ܄௖઩Ǵว౜ёදၹ፾Ҕ

ࢂ߾ೕጄǶᙴᏢউ౛܌ԖࣁଞǴ٠٬ΓᜪՉࡰޑউ౛ղᘐࣁǴаբ߾ೕ܈চ౛ޑ

ၮҔউ౛Ꮲޑ౛ፕǵࢎᄬϷচ߾Ǵ௖૸ᙴᏢሦୱύ܌Ԗޑউ౛ୢᚒǴаှନᙴᏢ

 ٩ᏵǶޑϣ࣪ࡘΓᜪుࣁፂँǴբޑሡ؃܄ᆶΓמࣽ

    ӧউ౛ᏢޑᏢࢴύǴԖ൳ᅿ౛ፕࢂҞ߻ᙴᏢউ౛ࡘޑԵख़ЈǴϩձࣁਏ੻ፕ

(utilitarianism)ǵက୍ፕ(deontologism)ᆶቺՉፕ(virtue theory)ǶȨਏ੻ፕȩ߾ݤޑ

੝፦Ǵޑيҁࣁനεਏ੻ᆶٰ่݀ղᘐ๓ൾǴԶόӧЯՉޑډၲૈ܌ࣁਥᏵՉࢂ

നεਏ੻ջനӭޑΓᕇளനεז኷Ǵՠځલᗺ۹ౣࢂΑޗ཮҅ޑကϦѳǴӧᒉ؃

ӭኧΓޑᅽճਔёૈ཮ߟҍ১༈ޑޣ៾੻ǶȨက୍ፕȩᇡۓ،ࣁՉࣁ๓ൾޑӢનǴ

ନΑՉ่݀ޑࣁѦǴᗋᔈԵቾՉޑޣࣁ୏ᐒǵՉޑࣁϣ఼ࢂց಄ӝε౲܌Ϧᇡޑ

ၰቺೕጄ܈኱ྗǴځ΋ख़ЈࣁȨೢҺȩ(duty)Ǵமፓჹউ౛ޑղᘐࢂவ౛࠼܄ᢀ

 ሽॶᆶ൧ᝄǶޑӸӧǴ፟ϒ؂ঁΓϣӧޑ܄рวǴΨӢ౛ࡋفޑ

    ਏ੻ፕ़܌ғрٰޑউ౛Ꮲচࣁ߾ȨՉ๓চ߾ȩǵȨό໾্চ߾ȩǴځЬा

ӧܭዴߥՉࣁᕇளޑճ੻εܭ໾ Ƕ্ᙖҗȨՉ๓চ߾ȩёၲനӳ่݀ᆶനεճ੻ǹ

ԶȨό໾্চ߾ȩջࢂȨ៾ᑽճ্চ߾ȩǴᙴᕍΓ঩ᔈుࡘዕቾǴ଺നӝ፾ִ྽

က୍ፕமፓޑ٩ᘜࣁ໾্फ़ԿനեǶаက୍ᆶೢҺޑЈ౛܈ᡏيᒧ᏷Ǵஒঁਢޑ

ȩ߾ᒏȨ൧ख़ԾЬচ܌ȩǴ߾ȩǵȨϦѳ҅ကচ߾ΑȨ൧ख़ԾЬচࡴх߾উ౛চޑ

ջ൧ख़΋ঁԖԾЬૈΚঁޑᡏ܌଺ޑԾЬޑᒧ᏷Ǵ܍ᇡ၀ঁᡏᏱԖ୷ঁܭΓሽॶ

ϯۓᙴᕍྣ៝ጄᛑϣ຾΋؁੝ܭ៾ճǴޑՉ୏ڗǵ଺рᒧ᏷٠௦ݤԖ࣮࡭Զۺߞ

่ޑ Ǵ݀߾ёаӆᏤр၈ჴ(truthfulness)ǵӺஏ(confidentiality)ǵޕ௃ӕཀ(informed 

consent)฻ၰቺೕ߾ǹԶȨϦѳ҅ကচ߾ȩࡰࢂ߾ஒၗྍᆶೢҺϦѳϩଛ؂ډ΋

ҽηي΢Ƕ[18] 
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    DNA ᒃη᠘ޑۓ຾ՉᆶၮҔǴᔈ಄ӝ࣬ᜢޑࡓݤೕۓǶࢂࡽࡓݤ΋ᅿޗ཮

ೕጄǴѸฅஒӢࣽޑמว৖Զᆶਔॿ຾ǶၸѐӢࣽࣁᏢޑೌמज़ڋǴηζᆶР҆

ܭϩᜢ߯ǹฅԶǴҗيޑϷ੿ჴ៝ݤϐǴ۳۳คࣁۓஆғᜢ߯தሡа௢ޑ DNA

᠘ྗೌמۓዴࡋς߈ԭϩϐԭǴ༈Ѹჹᒃηᜢ߯஥ٰ΋ۓำޑࡋፂᔐǴ़ғ೚ӭ

ཥୢࡓݤޑᚒǴڋݤᆶჴ୍΢ΨѸ໪ჹԜբрፓ᏾ᆶঅ҅Ƕ 

    DNA ᠘ۓӧᒃηᜢ߯ޑዴᇡ΢תᄽΑ،فޑ܄ۓՅǴՠࢂᒃηᜢ߯٣ҹࣁ

ৎ٣٣ҹϐ΋ᕉǴӧೀ౛઱ݾϐሞǴӵՖૈᆢៈৎ৥کᒋᆶ҂ԋԃηζճ੻࣬྽

ख़ाǶ୯ৎϦ៾Κ፾ࡋϟΕৎ٣٣ҹǴଛӝ࣬ᜢݤޑзೕകȐᏦݤǵ҇ݤǵ҇٣

ນ೜ݤǵѐ਼ਡᗐਡለ௦ኬచٯǵε۔ݤ཮᝼ှញǵղٯ฻ȑϷЍس࡭಍ȐЈ౛ǵ

 Ьाፐᚒϐ΋Ƕޑ౜жᒃηᜢ߯ࣁБԄǴჴ،ှޑᡏִ྽ڀ཮ቫय़ȑǴа൨؃ޗ

    ᒿ๱ޗ཮ᆶሽॶᢀᡂᎂǴ౜жޑৎ৥ᜢ߯В੻ፄᚇǴஆѦ௃ǵᚆஆࡕӆஆǵ

҂ஆғηǵΓπғ෗ǵٿ۞Ҭࢬ฻٣ҹε൯ቚуǴ٬ளᒃηᜢ߯ϐݾᆄᆶВॿቚǴ

୷Ӣࣽמᆶ DNA ᠘זޑۓೲ຾৖ҭ஥ٰ೚ӭჹউ౛ᆶޑࡓݤፂᔐǶӧԜߕە஥

΋ගࢂޑǺᙖҗ୷Ӣࣽמᆶ DNA ᠘ޑۓၮҔǴҞ߻ςёᆒዴղۓՈጔᜢ߯Ӹցǹ

ฅԶǴՈጔ΢ޑᒃηᜢ߯ᆶࡓݤ΢ޑᒃηᜢ߯҂Ѹ࣬಄ǴՈጔ΢ޑᒃηᜢ߯ڰᔈ

ਥᏵ୷Ӣᔠෳ฻ࣽᏢ܌ೌמղ่݀ۓᇡۓϐǴՠࡓݤ΢ᒃηᜢ߯ޑዴᇡǴନΑ୷

Ӣᔠෳ่݀ѦǴۘ໪Եໆৎ৥کᒋᜢ߯ޑᆢ࡭ǵηζന٫ճ੻ي܈ϩᜢ߯Ӽ܄ۓ

฻ӢનǴ٠όѸฅа୷Ӣᔠෳ่݀բࣁ୤΋ޑղᘐ٩ᏵǶ 
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ಃಃಃಃΒΒΒΒകകകക  ࣴزБزࣴݤБزࣴݤБزࣴݤБݤ 

΋ǵЎ᝘ϩ݋ 

    ҁࣴزᇆ໣ᆶᒃη᠘࣬ۓᜢޑਜᝤǵයтᚇᇞǵࣴ૸཮ၗ਑ǵ۬ࡹрࠔހǵ

ܭԋჹ׎Ǵа݋зೕകϷᆛၡ΢ӚᅿЎ᝘ၗ਑Ǵ຾Չ᏾౛ᆶϩݤ DNA ᒃη᠘ۓ

Ϸੋ܌উ౛ᆶࡓݤ᝼ᚒޑ୷ҁᇡ᛽Ƕ 

 

Βǵ᝼ᚒ૸ፕ 

    ҁࣴزаࢌᙴᏢύЈ DNA ᒃη᠘ޑۓਢࣁٯჹຝǴ٠வύᒧрၨڀж܄߄

ǴୖԵۓೕࡓݤᆶ߾౛ፕǵচޑǴ೸ၸ௃ნᆶ᝼ᚒϐև౜Ǵ٩Ᏽ΢ॊᙴᏢউ౛ޣ

࣬ᜢޑЎ᝘ၗ਑ǵݤзೕകᆶೖୢ஑ৎᏢޣ฻БԄǴ຾΋؁௖૸ DNA ᒃη᠘ۓ

தୢـᚒޑউ౛ᆶࡘࡓݤᆢǶ 

 

Οǵᘜયᆶᄽᛢ 

    ஒ DNA ᒃη᠘ۓதय़ᖏޑউ౛ᆶࡓݤ᝼ᚒǴ܌٩ྣᇆ໣ޑၗ਑ᆶ࣬ᜢፕॊ

଺΋س಍܄᏾౛Ǵ຾Զගрှ،ޑБԄǴаٮВࡕೀ౛ᜪ՟ୢᚒୖޑԵǶ 
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ಃಃಃಃΟΟΟΟകകകക  ঁΓᗦدᆶ൧ख़ԾЬঁΓᗦدᆶ൧ख़ԾЬঁΓᗦدᆶ൧ख़ԾЬঁΓᗦدᆶ൧ख़ԾЬ 

ಃ΋࿯ಃ΋࿯ಃ΋࿯ಃ΋࿯  ࿶྽٣Γӕཀ࿶྽٣Γӕཀ࿶྽٣Γӕཀ࿶྽٣ΓӕཀΠΠΠΠ௦໣ᔠᡏ௦໣ᔠᡏ௦໣ᔠᡏ௦໣ᔠᡏ 

উ౛ቫय़উ౛ቫय़উ౛ቫय़উ౛ቫय़ 

    ΓᡏಔᙃڀԖȨϩᚆёૈ܄ȩǵȨଯჴҔ܄ȩǵȨঁΓدஏ܄ȩϷȨޗ཮ຝቻ܄ȩǶ

౜жࣽמ໒วрཇٰཇӭޑΓᡏಔᙃሽॶǴ٬ளচҁޑሽॶᡏسᆶೕጄ٠όىа

Ӣᔈ़܌ځғୢޑᚒǶ೭٤ᆶΓᡏϩᚆޑಔᙃǴΨӕਔ᝶֖ΑدஏঁޑΓၗૻǴ

ό྽ޑճҔǴஒ཮ߟᇑ᏾ঁޗ཮܌ᒘаࡌҥޑሽॶǶᒿ๱୷Ӣࣽޑמ຾؁ǴࡽԖ

ೕጄޑ፾྽܄Ѹ໪೏ख़ཥቩຎᆶຑ՗Ƕ 

    ᙴᏢউ౛ύǴԾЬ៾(autonomy)ࢂឦܭ୷ҁޑΓ៾ǴঁΓԖ៾ճჹԾ٣୍ي

຾Չ،ۓǴۓ،ځ٬ࣁԋࣁԖཀကۓ،ޑǴᔈӧঁΓڀഢ౛ှૈΚޑ௃ݩΠ๏ϒ

кϩѸा࣬ޑᜢၗૻǶԾЬ៾ޑाҹхࡴ֋ޕ(disclosure)ǵૈΚ(capacity)ǵԾᜫ

(voluntariness)ǶȨ֋ޕȩࡰࢂᙴৣѸ໪а྽٣ΓёаΑှޑᇟقᆶБԄග࣬ٮᜢ

ၗૻǹȨૈΚȩࡰࢂ྽٣ΓΑှ࣬ᜢૻ৲Ϸёӝ౛Ⴃૈޑ݀ࡕۓ،ـΚǹȨԾᜫȩ

ၗૻᏹ௓ޑᆶό྽(coercion)ુ࠶ǵЈ౛(force)״ғ౛ऊڙ྽٣ΓԖ៾όࡰࢂ߾

(manipulation)ቹៜǴԾҗӦ଺р،ۓǶ 

    ᔠᡏޑ௦໣ǵߥӸǵճҔ֡ᔈа྽٣ΓޑȨޕ௃ӕཀȩࣁ୷ҁೕጄᆶྗᛣǴ

Ȩޕ௃ӕཀȩޑᢀۺΏࢂ୷ܭȨ྽٣ΓԾЬȩᆶȨ൧ख़Γ਱ȩޑউ౛চ߾Ƕڗள

྽٣ΓӕཀޑၸำஒёቚуځᅈཀࡋᆶଛӝࡋǴ٠Ъߦ຾۶Ԝϐ໔ߞޑᒘᜢ߯Ǵ

ᗉխЇวόѸाޟޑ઱ǶȨӕཀȩёаܴࢂқ߄Ң܈όܴዴޑསҢǹܴዴ߄ޑҢ

ёаαᓐ܈ਜय़ࣁϐǴࢂനதҔޑБԄǹԶ྽٣ΓҔՉځၲ߄ࣁௗࢌڙᙴ٣ำׇ

 ӕཀǶځԶ௢ፕࣁཀᜫਔǴҭёҗՉޑᔠᡍ܈

    Ȩޕ௃ӕཀȩόᔈ၀໻ࢂ΋஭ᡣ྽٣Γᛝ࿿ޑӕཀਜǴѬᔈ၀ࢂ΋ঁၸำǴ

ӧၸำύᔈӕਔԵቾȨှ،ୢᚒȩᆶȨ଺р،ۓȩٿε೽ϩǶ྽٣Γӕཀޑၸำ

ԖᒘځӅӕୖᆶǴԾҗӦวୢϷᕇள፾྽ޑเᙟǴڀ٠ᡏ௤៾ᙴৣ຾ՉᔠᡍǶ[19] 
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 ቫय़ࡓݤቫय़ࡓݤቫय़ࡓݤቫय़ࡓݤ

љݤଣε҇ܭ۔ݤ୯ 94ԃ 9Д 28Вញӷಃ 603ဦှញࡰрǺȨᆢៈΓ܄൧

ᝄᆶ൧ख़Γ਱Ծҗว৖ǴΏԾҗ҇ЬᏦࡹજׇϐਡЈሽॶǶᗦد៾ᗨߚᏦܴݤЎ

ӈᖐϐ៾ճǴோ୷ܭΓ܄൧ᝄᆶঁΓЬᡏ܄ϐᆢៈϷΓ਱ว৖ϐֹ᏾Ǵߥࣁ٠ም

ঁΓғدࢲஏሦୱխܭдΓߟᘋϷঁΓၗ਑ϐԾЬ௓ڋǴᗦد៾Ώࣁόё܈લϐ

୷ҁ៾ճǴԶڙᏦݤಃΒΜΒచߥ܌ምȐҁଣញӷಃϖΖϖဦှញୖྣȑǶځύ

൩ঁΓԾЬ௓ঁڋΓၗ਑ϐၗૻᗦد៾ԶقǴΏߥምΓ҇،ࢂۓցඟ៛ঁځΓၗ

਑ǵϷӧՖᅿጄൎϣǵܭՖਔǵаՖᅿБԄǵӛՖΓඟ៛ϐ،ۓ៾Ǵߥ٠ምΓ҇

ჹঁځΓၗ਑ϐ٬ҔԖޕ஼ᆶ௓ڋ៾Ϸၗ਑૶ၩᒱᇤϐ҅׳៾Ƕȩ 

҇୯ 99ԃ 5 Д 26В অ҅ϦѲϐঁΓၗ਑ߥៈݤಃ 2 చۓ܌ကޑȨঁΓၗ

਑ȩǴࡰԾฅΓϐۉӜǵрғԃДВǵ୯҇يϩ᛾಍΋ጓဦǵៈྣဦዸǵ੝ቻǵ

ǵҍ࿾ࢗǵ଼நᔠࢲғ܄ǵᙍ཰ǵੰᐕǵᙴᕍǵ୷Ӣǵػǵৎ৥ǵ௲࠷દǵஆࡰ

໔ௗБԄ᛽ձ၀ঁΓϐ܈ௗޔдளаځ୏Ϸࢲ཮ޗǵݩǵᖄ๎БԄǵ଄୍௃ࣽ߻

ၗ਑ǶҁచЎஒ୷ӢၗૻҭӈΕ၀ݤϐߥៈ࠼ᡏύǴᆶځдঁΓၗ਑΋ኬǴӕڙ

၀ݤϐೕጄǶ 

DNA૶ၩΑঁᡏ܌Ԗޑᒪ໺ૻ৲ǴхࡴӅӕ੝ቻᆶঁձ੝ቻǴѝा᠘ۓDNA

൩ёаᕇளঁᡏ܌Ԗᒪ໺੝ቻޑၗૻǴፏӵΓᅿǵ܄ձǵ੯ੰǵՈࠠ฻࣮ளـᆶ

࣮όޑـᒪ໺੝ቻǴӢԜ DNA ᒃη᠘ۓᆶঁΓᗦد៾ߥޑៈ৲৲࣬ᜢǶ[20]୷Ӣ

ၗૻঁࣁΓدஏޑ܄ғ౛ၗ਑Ǵҁ፦΢ᆶᗦد៾ߥޑምஏόёϩǴឦܭᗦد៾ޑ

ϐ΋Ǵޑख़ाҞޑៈߥ΋ᕉǴঁΓ୷ӢၗૻޑΓ਱៾ख़ाࣁ៾دምጄൎǹԶᗦߥ

ջӧٛЗΓ਱៾্ߟڙǶவߥምၗૻᗦد៾ޑำׇ΢ԶقǴځਡЈӧߥܭៈঁΓ

ၗૻԾ،៾ǴջঁΓჹܭԾޑي୷ӢၗૻԖ៾،ࢂۓցග٠ٮҬбճҔǶ[21] 
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ಃಃಃಃΒΒΒΒ࿯࿯࿯࿯        ֋ޕ֋ޕ֋ޕ֋ڙޕᔠڙޣᔠڙޣᔠڙޣᔠޣ DNA ᒃη᠘่݀ޑۓᒃη᠘่݀ޑۓᒃη᠘่݀ޑۓᒃη᠘่݀ޑۓ    

উ౛ቫय़উ౛ቫय़উ౛ቫय़উ౛ቫय़ 

    ᙴৣ߯җڙᔠૼہޣჹځ຾ՉᔠᡍǴᔈԖ֋ޕᔠᡍ่݀࣬ޑჹက୍Ǵନڙߚ

ᔠޣҁޕ๊ܔيၰ၀่݀Ƕ୷ܭȨ൧ख़ԾЬচ߾ȩǴѝाڙᔠڀޣԖԾЬૈΚǴ

ჹᔠᡍ่݀൩ᔈԖޑޕ៾ճǶ 

ᙴᕍΓ঩٣Ӄᔈᅰёૈຑ՗ڙᔠុࡕܭޣၸำύёૈय़ᖏޑউ౛ٿᜤǴܭ٠

ᔠᡍ߻ᒌ၌ၸำύڙکᔠޣ૸ፕǴᕕှڙᔠޣჹวғ೭ٿ٤ᜤਔ׆ఈޑೀ࿼Б

ԄǶӧᔠᡍڙک߻ᔠޣ૸ፕ೭٤᝼ᚒஒԖշܭᙴᕍΓ঩ុࡕय़ᖏԜᜪٿᜤ௃ნਔ

 Ƕ[22,23]ۓ،ځԵࡘ٣Ӄкϩޣᔠڙܭ฼ǴΨԖշ،ޑ

 

 ቫय़ࡓݤቫय़ࡓݤቫय़ࡓݤቫय़ࡓݤ

    ᙴৣᔈ၈ჴ֋ڙޕᔠޣ DNA ᒃη᠘่݀ޑۓǴ٠ЪᅰёૈкϩӦเᙟڙᔠ

ޕȨၴϸ֋ޑ΢ࡓݤёૈᄬԋ߾ᜢၗૻǴ࣬ޑ୼፾྽ىٮᅪୢǹऩᙴৣ҂ගޑޣ

က୍ȩǶᙴᕍݤಃ 82చಃ 2 ໨ೕۓǺȨᙴᕍᐒᄬϷځᙴ٣Γ঩Ӣ୺Չ཰୍ठғ

ཞ্ੰܭΓǴаࡺཀ܈ၸѨࣁज़Ǵॄཞ্፝ᓭೢҺǶȩ҇ݤಃ 184చಃ 2໨Ψೕ

ࣁՉځǴॄ፝ᓭೢҺǶՠૈ᛾ܴޣдΓܭǴठғཞ্ࡓݤៈдΓϐߥǺȨၴϸۓ

คၸѨޣǴόӧԜज़Ƕȩ 

    ᙴৣԵቾڙᔠޣճ੻Զό֋ޕᔠᡍ่݀Ǵᔈ྽ᙣ཈வ٣ǹҗ΢ॊ҇ݤಃ 184

చಃ 2໨ՠਜёޕǴऩᙴৣ҂ᅰ֋ޕက୍ठڙ٬ᔠڙޣཞ্ǴԶటЬ஭խೢਔǴ

Ѹ໪җᙴৣॄᖐ᛾ೢҺǴӵ݀ᙴৣ҂ૈᑈཱུ᛾ܴҁޑيό֋ؒޕԖၸѨǴ߾ᜤа

խೢǶќѦǴ٩ྣȨ܍ᒍݤၴࠅߔȩݤޑ౛Ǵӵ݀ڙᔠ٣ޣӃςӛᙴৣ߄Ңόሡ

֋ޕǴٗሶচ߾΢ёаխନᙴৣೢࡓݤޑҺǴฅԶനӳૈࢂаਜय़Ӹ᛾Ǵᗉխ٣

 ୺Ƕ[24]ݾࡕ

    DNA ᒃη᠘่݀ޑۓឦڙܭᔠޑޣᗦدǴᙴৣѸ໪ϒа൧ख़Ƕନڙߚᔠޣ

ǶȨӕཀȩޣಃΟޕǴωૈஒᔠᡍ่݀֋ۓԖ࣬ᜢೕࡓݤ܈ж౛ΓӕཀǴۓݤځ܈
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౜߄ځ᛾ܴǴޑҢԶ૶ᒵ߄ࣁགྷǵՉࡘ΋ϪࣁᓨҢ฻ǶЎҹ܈ҢܴࢂБԄёаޑ

ё᛾ܴࡓݤ΢ޑ៾ճက୍٣܈ჴǴى܈аౢғࡓݤ΢៾ճက୍ᜢ߯٣܈ჴޑཀࡘ

ᡏ΢ǶӢނ܈ર஭ܭѸ໪ஒϣ৒૶ၩࡺǴ܄Φ࡭ᆶ܄ӸߥޑҢǶЎҹሡԖ࣬྽߄

Ԝࣁᗉխ۶Ԝ֚ޑᘋǴҞ߻ӭаȨਜय़ȩբࣁӕཀ٩ޑᏵǶ 
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ಃಃಃಃΟΟΟΟ࿯࿯࿯࿯  ྽٣Γค،ૈۓΚ྽٣Γค،ૈۓΚ྽٣Γค،ૈۓΚ྽٣Γค،ૈۓΚ 

উ౛ቫय़উ౛ቫय़উ౛ቫय़উ౛ቫय़ 

    Ԝ᝼ᚒੋϷȨж౛،ۓȩୢޑᚒǴж౛،ޑۓЬाউ౛٩ᏵࣁȨ൧ख़ԾЬȩ

চ߾ǹԶȨՉ๓ȩޑউ౛চ߾ाߥ؃ៈค،ૈۓΚޑΓǴᗉխԖ্܈ӧځԖ،ۓ

ૈΚਔό཮௦ޑڗՉ୏ǶȨ،ۓж౛ΓȩѸ໪നΑှ྽٣ΓዴϪޑЈᜫǵሽॶᢀ

ᆶۺߞǴന፾྽ޑΓᒧ൩ࢂ྽٣ΓۘԖ،ૈۓΚਔᒃԾ܈ۓࡰႣҥޑж౛ΓǴ܈

җݤ৥ࢴࡰǶж౛Γ܌ा،ޑۓόࢂଷ೛Ծρೀܭ྽٣Γݩރޑਔ཮଺ޑᒧ᏷Ǵ

ԶࢂȨ྽٣Γ׆ఈޑᒧ᏷ȩǶ྽લЮкϩၗૻ܈೭٤ၗૻҟ࣯ό΋ਔǴж౛Γ൩

Ѹ໪،ۓϙሶࢂ၀ೀნύȨჹ྽٣ΓനԖճȩޑ଺ݤǶӵ݀ж౛Γ଺рᆶ྽٣Γ

ёૈנ᏷ε࣬೵৥ۓ،ޑਔǴᙴᕍΓ঩ஒ཮ഐΕึნύǴԜਔᔈቻ၌উ౛ہ঩཮

Ϸࡓݤ஑ৎࡌޑ᝼Ƕ 

 

 ቫय़ࡓݤቫय़ࡓݤቫय़ࡓݤቫय़ࡓݤ

    ঁΓڀԖȨ،ૈۓΚȩځࣁՉ٬Ȩޕ௃ӕཀȩ៾ޑ୷ᘵǶᆶȨૈΚȩԖᜢޑ

ࡰࢂΚȩǶ៾ճૈΚૈࡘΚȩᆶȨཀૈࣁ΢ԖȨ៾ճૈΚȩǵȨՉࡓݤӧࢂۺཷ

ӧࡓݤ΢ڀԖΓ਱Ǵளаڙ٦៾ճᆶॄᏼက୍ޑ΋ᅿӦՏ܈ၗ਱ǶՉૈࣁΚࢂ߾

΋ᅿૈ୼ᐱҥவ٣ԖਏࡓݤՉૈޑࣁΚǴਥᏵঁΓيЈచҹԶԖำࡋ΢ޑৡձǶ

ԿܭཀૈࡘΚঁࣁΓࢂցڀԖᇡޕǵࡘԵᆶ౛܄ղᘐૈޑΚǴᜢঁܭΓࢂցڀԖ

ཀૈࡘΚǴӧࡓݤ΢٠҂೛ҥܴዴޑ኱ྗǴѸ໪ӧঁਢύ٩Ᏽ٣ჴуаᇡۓǶٯ

ӵᆶᙴᕍՉ࣬ࣁᜢϐೕۓԖǺ 

ᙴᕍݤಃ 63చǺȨᙴᕍᐒᄬჴࡼЋೌǴᔈӛੰΓۓݤځ܈ж౛Γǵଛଽǵᒃឦ

ӕཀǴځวੱϷӒᓀǴ٠࿶ٳёૈวғϐ܈ᜢ߯ΓᇥܴЋೌচӢǵЋೌԋф౗܈

ᛝڀЋೌӕཀਜϷഞᎈӕཀਜǴۈளࣁϐǶՠ௃ݩᆙ࡚ޣǴόӧԜज़Ƕ߻໨ӕཀ

ਜϐᛝڀǴੰΓࣁ҂ԋԃΓ܈คݤᒃԾᛝޣڀǴளҗۓݤځж౛Γǵଛଽǵᒃឦ

 ǶǾȩڀᜢ߯Γᛝ܈
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Ӽჱ጗کᙴᕍచٯಃ 7చǺȨǾ҃යੰΓཀ᛽ܶ଎܈คݤమཱၲ߄ཀᜫਔǴಃ΋

໨ಃΒීϐཀᜫਜǴҗځന߈ᒃឦрڀӕཀਜжඹϐǶՠόளᆶ҃යੰΓܭཀ᛽

ܶ଎܈คݤమཱၲ߄ཀᜫܴ߻Ңϐཀ߄ࡘҢ࣬ϸǶ 

 ᒃឦϐጄൎӵΠǺ߈໨ന߻

΋ǵଛଽǶ 

ΒǵԋΓسޔՈᒃڒᒃឦǶ 

ΟǵР҆Ƕ 

Ѥǵлۂۆ׌Ƕ 

ϖǵ઒Р҆Ƕ 

Ϥǵම઒Р҆܈Οᒃ฻਒سՈᒃǶ 

Ύǵ΋ᒃ฻࠷سޔᒃǶ 

ಃΟ໨ന߈ᒃឦрڀӕཀਜǴளа΋ΓՉϐǹځന߈ᒃឦཀ߄ࡘҢό΋ठਔǴ٩

߄ࡘӵԖόӕϐཀޣӕཀਜਔǴӃ໩ׇڀςрޣ໩ׇࡕ໩ׇǶځۓࡕ໨ӚීӃ߻

ҢǴᔈܭόࡼՉЈޤൺผೌ߻аਜय़ࣁϐǶǾȩ 

    а΢ೕۓᔈჹځܭдࡓݤ΢ޑж౛،ۓ៾ୢᚒڀԖ࣬྽ୖޑԵሽॶǶ[25] 

    ᆶ DNA ᒃη᠘ۓၨԖᜢࢂۺཷޑՉૈࣁΚᆶཀૈࡘΚǶ྽ঁΓ٩Ᏽࡓݤ΢

ಃݤ኱ྗȐ҇ޑ 12~15చȑԶڀԖՉૈࣁΚǴচ߾΢൩ёаᐱҥ଺рԖਏࡓݤՉ

ቹៜǴӧޑݩރЈيࣁᇡǶόၸǴऩঁΓӢ܍܈Ǵ٠όሡќѦቻளдΓϐϢ೚ࣁ

٣ჴ΢ѨѐΑᇡޕǵࡘԵᆶ౛܄ղᘐૈޑΚǴ߾ς࿶όڀԖཀૈࡘΚǴѸ໪җд

ΓံкҁΓޑཀࡘ଺р،ۓǶ 
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ಃಃಃಃѤѤѤѤകകകക  ж౛ж౛ж౛ж౛ୢᚒ૸ፕୢᚒ૸ፕୢᚒ૸ፕୢᚒ૸ፕ 

ಃಃಃಃ΋΋΋΋࿯࿯࿯࿯        Р҆Р҆Р҆Р҆ࣁ҂ԋԃΓ຾Չࣁ҂ԋԃΓ຾Չࣁ҂ԋԃΓ຾Չࣁ҂ԋԃΓ຾Չ DNA ᒃη᠘ۓᒃη᠘ۓᒃη᠘ۓᒃη᠘ۓ    

উ౛ቫय़উ౛ቫय़উ౛ቫय़উ౛ቫय़ 

    Р҆ჹηζ៾ճက୍ϐՉॄ܈٬ᏼǴ೯ᆀࣁȨᒃ៾ȩǶᒃ៾ǴࢂР҆୷ࣁܭ

ΓР҆يޑϩǴჹځηζޑ΋ᅿȨ៾ճȩǹฅԶǴᒃ៾ό໻ࢂ៾ճǴڀ׳Ԗமਗ਼

ǵߏதԋ҅ޑЈيǵػৎ৥௲ޑǵηζػᎦޑచҹࢲ๏ғٮࡴက୍ԋϩǴϣ৒хޑ

উ౛ၰቺޑ୻Ꭶ฻Ǵ٬ηζᏱԖӼۓǵӼӄޑғߏᕉნǶᒃ៾Չ߻ޑ٬ගǴᔈа

҂ԋԃηζޑᅽࣸࣁύЈǴԶՉޑ٬ጄൎ׳ᔈаηζճ੻ࣁᓬӃǶᒃ៾ޑՉ٬ӧ

੃ཱུБय़Ǵࡰӧӝ౛҅྽ޑጄൎϣჹηζޑᆅ௲ǵᅱៈǴόளၻຫѸाޑำࡋǹ

ᑈཱུБय़Ǵ߾Ѹ໪௨ନдΓӒ্Ǵှନηζ֚ޑधᆶӒᓀǴаၲԋྣ៝ǵߥៈǵ

ᆅ௲ǵᎦػǵᅱ࿎฻фૈǶ 

    DNAᒃη᠘ޑۓၸำύǴ҂ԋԃηζࢂനᔈ၀ߥډڙៈޑჹຝǶ΋૓ԶقǴ

Р҆ᒃۓݤ܈ж౛Γӧࡓݤ΢תᄽ๱҂ԋԃηζߥៈفޑޣՅǴ೯தനᜢϪΨന

Αှ҂ԋԃΓޑճ੻Ƕᜢࢂܭցᡣ҂ԋԃΓௗڙ DNA ᒃη᠘ۓǴѸ໪Եໆࢂց

಄ӝځന٫ճ੻ǴԜࣁᙴᏢউ౛ύȨՉ๓ȩޑচ߾Ƕ[26] 

 

 ቫय़ࡓݤቫय़ࡓݤቫय़ࡓݤቫय़ࡓݤ

ಃݤ҇ 12చǺȨᅈΒΜྃࣁԋԃǶȩ 

ಃݤ҇ 13చǺȨ҂ᅈΎྃϐ҂ԋԃΓǴคՉૈࣁΚǶᅈΎྃа΢ϐ҂ԋԃΓǴ

Ԗज़ڋՉૈࣁΚǶ҂ԋԃΓς่ஆޣǴԖՉૈࣁΚǶȩ 

ಃݤ҇ 76చǺȨคՉૈࣁΚΓҗۓݤж౛Γжࣁཀ߄ࡘҢǴ٠жڙཀ߄ࡘҢǶȩ

ಃݤ҇ 77చǺȨज़ڋՉૈࣁΚΓࣁཀ߄ࡘҢϷڙཀ߄ࡘҢǴᔈளۓݤж౛Γϐ

Ϣ೚Ƕՠપᕇࡓݤ΢ϐճ੻Ǵځ٩܈ԃសϷيҽǵВதғ܌ࢲѸሡޣǴόӧԜज़Ƕȩ

ಃݤ҇ 78చǺȨज़ڋՉૈࣁΚΓ҂ளۓݤж౛ΓϐϢ೚Ǵࣁ܌ϐൂᐱՉࣁǴค

ਏǶȩ 
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ಃݤ҇ 79చǺȨज़ڋՉૈࣁΚΓ҂ளۓݤж౛ΓϐϢ೚Ǵु܌ҥϐࠨऊǴ໪࿶

 ғਏΚǶȩۈᇡǴ܍ж౛Γϐۓݤ

ಃݤ҇ 1086చǺȨР҆ځࣁ҂ԋԃηζϐۓݤж౛ΓǶР҆ϐՉࣁᆶ҂ԋԃη

ζϐճ੻࣬ϸǴݤ٩όளж౛ਔǴݤଣள٩Р҆ǵ҂ԋԃηζǵЬᆅᐒᜢǵޗ཮

ᅽճᐒᄬځ܈дճ্ᜢ߯Γϐᖂፎ٩܈ᙍ៾ǴࣁηζᒧҺ੝ձж౛ΓǶȩ 

    җа΢ೕۓёޕǴ҂ᅈΎྃޑ҂ԋԃΓǴӧࡓݤ΢ឦܭคՉૈࣁΚΓǴѝૈ

٩ᒘۓݤж౛Γඹдॺவࡓݤ٣ՉࣁǴӢԜРǵ҆ᒃӧࡓݤ΢ёаж౛҂ᅈΎྃ

ࣁηζޑ DNA ᒃη᠘܌ۓѸाϐࡓݤՉࣁǶჹܭΎྃа΢҂ᅈΒΜྃޑ҂ԋԃ

ΓȐज़ڋՉૈࣁΚΓȑǴ٩Ᏽ҇ݤೕۓǴۓݤж౛ΓתᄽᇶշفޑՅǴᙖҗ߻٣

Ϣ೚Ȑ҇ݤಃ 77చȑ܍ࡕ٣܈ᇡȐ҇ݤಃ 79చȑޑБԄڐշ҂ԋԃΓவࡓݤ٣

ՉࣁǴӢԜज़ڋՉࣁΚΓคݤᐱҥ຾ՉࡓݤՉࣁǴхૼہࡴ᠘ۓᐒᜢ຾Չ DNA

ᒃη᠘ۓǶ 

    җૼہܭ DNA ᒃη᠘ۓឦࠨܭऊՉࣁǴЪѸ໪ӛ᠘ۓᐒᜢЍб຤ҔǴӢԜ

ᡉฅόឦܭȨપᕇࡓݤ΢ϐճ੻ȩǶԿܭ҂ԋԃΓҁي၂კዴځۓғР܈ғ҆Ǵ

ݤ୯љךሡ຾΋؁૸ፕǶ߾ȩǻޣѸሡ܌ࢲҽǵВதғيԃសϷځȨ٩ܭցឦࢂ

ଣε҇ܭ۔ݤ୯ 93ԃ 12Д 30Вញӷಃ 587ဦှញࡰрǺȨηζᕇځޕՈ಍ٰ

ྍǴዴځۓ੿ჴРηيϩᜢ߯ǴױᜢηζϐΓ਱៾ǴᔈڙᏦߥݤምǶȩќ 1989

ԃᖄӝ୯ูٽ៾ճϦऊಃ 12చಃ 1 ໨ǺȨጌऊ୯ᔈዴߥԖЬૈـΚูٽޑԖ៾

ჹቹៜځډҁΓޑ΋Ϫ٣໨Ծҗว߄Ծρޑཀ کԃសځྣࡪᔈـཀޑูٽǴჹـ

ԋዕำࡋ๏а፾྽ޑჹࡑǶȩ٩Ԝ໨ೕۓǴჹܭԃសၨߏЪЈඵԋዕޑ҂ԋԃΓǴ

ᔈ྽ᅰໆ൧ख़ځԾЬ៾ǴӢԜӧှញ҇ݤಃ 77చȨځ٩ԃសϷيҽǵВதғࢲ

 ᖿ༈Ƕ[27,28]ޑញǴа಄ӝ྽Ϟ୯ሞΓ៾ှޑԾҗቨ᚞ࣁၨڗȩਔǴё௦ޣѸሡ܌
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ಃΒಃΒಃΒಃΒ࿯࿯࿯࿯        Р҆Р҆Р҆Р҆Ӣࡺคݤж౛҂ԋԃηζவ٣Ӣࡺคݤж౛҂ԋԃηζவ٣Ӣࡺคݤж౛҂ԋԃηζவ٣Ӣࡺคݤж౛҂ԋԃηζவ٣ DNA ᒃη᠘ۓᒃη᠘ۓᒃη᠘ۓᒃη᠘ۓ    

ಃݤ҇ 1086చǺȨР҆ځࣁ҂ԋԃηζϐۓݤж౛ΓǶР҆ϐՉࣁᆶ҂ԋԃηζ

ϐճ੻࣬ϸǴݤ٩όளж౛ਔǴݤଣள٩Р҆ǵ҂ԋԃηζǵЬᆅᐒᜢǵޗ཮ᅽ

ճᐒᄬځ܈дճ্ᜢ߯Γϐᖂፎ٩܈ᙍ៾ǴࣁηζᒧҺ੝ձж౛ΓǶȩ 

ಃݤ҇ 1094చǺȨР҆֡όૈՉ٬ǵॄᏼჹܭ҂ԋԃηζϐ៾ճက୍܈Р҆ԝΫ

ԶคᒪᡗۓࡰᅱៈΓǴ܈ᒪᡗۓࡰϐᅱៈΓ๊ܔ൩ᙍਔǴ٩Πӈ໩ׇځۓᅱៈΓǺ 

΋ǵᆶ҂ԋԃΓӕۚϐ઒Р҆Ƕ 

Βǵᆶ҂ԋԃΓӕۚϐлۊǶ 

Οǵόᆶ҂ԋԃΓӕۚϐ઒Р҆Ƕ 

ଣǴ٠ᔈҙݤൔ֋܌ӜǵՐۉΜϖВϣǴஒࡕᅱៈΓࣁځ஼ޕܭ໨ᅱៈΓǴᔈ߻

ፎ྽ӦޔᗄѱǵᑜȐѱȑࢴࡰ۬ࡹΓ঩཮ӕ໒ڀ଄ౢమнǶ҂ૈ٩ಃ΋໨ϐ໩ׇ

ځ܈ǵЬᆅᐒᜢ۔ଣள٩҂ԋԃηζǵѤᒃ฻ϣϐᒃឦǵᔠჸݤᅱៈΓਔǴځۓ

дճ্ᜢ߯ΓϐᖂፎǴࣁ҂ԋԃηζϐന٫ճ੻Ǵ൩ځΟᒃ฻਒سՈᒃ൧ᒃឦǵ

Ьᆅᐒᜢǵޗ཮ᅽճᐒᄬځ܈д፾྽ϐΓᒧࣁۓᅱៈΓǴ٠ளۓࡰᅱៈϐБ

 ǶǾȩݤ

    ᒧۓݤۓж౛ΓࡕǴᜢܭж౛҂ԋԃΓவ٣ DNA ᒃη᠘ୢޑۓᚒёୖـಃ

ΟകಃΟ࿯ޑ૸ፕǶ 
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ಃಃಃಃΟΟΟΟ࿯࿯࿯࿯        ԋԃڙᅱៈΓԋԃڙᅱៈΓԋԃڙᅱៈΓԋԃڙᅱៈΓᆶᆶᆶᆶڙᇶշΓж౛ڙᇶշΓж౛ڙᇶշΓж౛ڙᇶշΓж౛    

ᒏֹӄ܌ගǶ߻ޑғਏࣁՉࡓݤࢂΚΏૈࣁഢֹӄՉڀΓࣁǴՉۓೕݤ٩҇    

ՉૈࣁΚǴ߯ࡰՉࣁΓڀԖளаځᐱҥϐཀ߄ࡘҢวғࡓݤ΢ਏ݀ૈޑΚǶඤѡ

၉ᇥǴՉࣁΓჹܭВத٣୍Ѹ໪ૈ҅த᛽ձǴ٠ளႣځـՉࣁёૈวғ݀ࡕޑǴ

Б܍ᇡځளᐱҥࡓݤࣁՉࣁǶόၸ܌ߚ٠ԖԾฅΓࣣڀഢ߻ॊֹޑӄՉૈࣁΚǴ

ჹܭԜᅿคֹӄՉૈࣁΚϐΓǴࡓݤᔈϒаִ๓ߥޑៈǶ 

 

΋΋΋΋ǵǵǵǵԋԃڙᅱៈΓԋԃڙᅱៈΓԋԃڙᅱៈΓԋԃڙᅱៈΓ 

    চӢচӢচӢচӢᆶᆶᆶᆶᖂፎ៾Γᖂፎ៾Γᖂፎ៾Γᖂፎ៾Γޑޑޑޑ֋࠹ᅱៈڙ֋࠹ᅱៈڙ֋࠹ᅱៈڙ֋࠹ᅱៈڙ

ಃݤ҇ 14చಃ 1 ໨ǺȨჹܭӢᆒઓምᛖځ܈дЈඵલഐǴठόૈࣁཀ߄ࡘҢ܈

ଣளӢҁΓǵଛଽǵѤᒃ฻ϣݤǴޣҢϐਏ݀߄ࡘཀځόૈᒣ᛽܈ҢǴ߄ࡘཀڙ

ϐᒃឦǵന߈΋ԃԖӕۚ٣ჴϐځдᒃឦǵᔠჸ۔ǵЬᆅᐒᜢޗ܈཮ᅽճᐒᄬϐ

ᖂፎǴࣁᅱៈϐ࠹֋Ƕȩ 

    ঃऩՉࣁΓόૈԖਏஒҾკวғ΋ݤدۓ΢ਏ݀ޑཀ߄ࡘҢܭѦ೽Ǵࢂ܈׭

ՉࣁΓόૈΑှдΓޑՉ߯ࣁჹࣁځ੝ࡓݤۓՉࣁǴޣ܈ᗨฅΑှдΓޑՉࣁՠ

คޕݤ஼၀฻Չ܌ࣁжࡓݤޑ߄΢ཀကǴջளݤ٩ჹԜᅿՉࣁΓࣁᅱៈ࠹֋Ƕ 

ᅱៈ࠹֋ᅱៈ࠹֋ᅱៈ࠹֋ᅱៈ࠹֋ࡓݤޑޑޑޑਏࡓݤਏࡓݤਏࡓݤਏ݀݀݀݀    

ಃݤ҇ 15చǺȨڙᅱៈ࠹֋ϐΓǴคՉૈࣁΚǶȩ 

ಃݤ҇ 1110చǺȨڙᅱៈ࠹֋ϐΓᔈ࿼ᅱៈΓǶȩ 

ಃݤ҇ 1098చǺȨᅱៈΓܭᅱៈ៾ज़ϣǴڙࣁᅱៈΓϐۓݤж౛ΓǶ 

ᅱៈΓϐՉࣁᆶڙᅱៈΓϐճ੻࣬ϸݤ٩܈όளж౛ਔǴݤଣளӢᅱៈΓǵڙᅱ

ៈΓǵЬᆅᐒᜢǵޗ཮ᅽճᐒᄬځ܈дճ্ᜢ߯Γϐᖂፎ٩܈ᙍ៾ǴڙࣁᅱៈΓ

ᒧҺ੝ձж౛ΓǶȩ 

ಃݤ҇ 1113చǺȨԋԃΓϐᅱៈǴନҁ࿯ԖೕޣۓѦǴྗҔᜢܭ҂ԋԃΓᅱៈ

ϐೕۓǶȩ 
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ΒΒΒΒǵǵǵǵԋԃڙᇶշΓԋԃڙᇶշΓԋԃڙᇶշΓԋԃڙᇶշΓ 

 চӢᆶᖂፎ៾Γޑ֋࠹চӢᆶᖂፎ៾Γޑ֋࠹চӢᆶᖂፎ៾Γޑ֋࠹চӢᆶᖂፎ៾Γޑ֋࠹ᇶշڙᇶշڙᇶշڙᇶշڙ

ಃݤ҇ 15 చϐ 1ǺȨჹܭӢᆒઓምᛖځ܈дЈඵલഐǴठࣁځཀ߄ࡘҢڙ܈ཀ

ଣளӢҁΓǵଛଽǵѤݤǴޣىҢਏ݀ϐૈΚǴᡉԖό߄ࡘཀځᒣ᛽܈ҢǴ߄ࡘ

ᒃ฻ϣϐᒃឦǵന߈΋ԃԖӕۚ٣ჴϐځдᒃឦǵᔠჸ۔ǵЬᆅᐒᜢޗ܈཮ᅽճ

ᐒᄬϐᖂፎǴࣁᇶշϐ࠹֋Ƕ 

 ֋Ƕ࠹ځ໨ᖂፎ៾ΓϐᖂፎǴᄖᎍ߻ଣᔈ٩ݤᇶշϐচӢ੃ྐਔǴڙ

ᅱៈࣁ׳Ǵᡂۓଣள٩ಃΜѤచಃ΋໨ೕݤǴޣᅱៈϐѸाڙ֋ϐΓԖ࠹ᇶշڙ

ϐ࠹֋Ƕȩ 

ಃݤ҇ 14చಃ 3 ໨ǺȨݤଣჹܭᅱៈϐᖂፎǴᇡࣁ҂ၲಃ΋໨ϐำޣࡋǴள٩

ಃΜϖచϐ΋ಃ΋໨ೕۓǴࣁᇶշϐ࠹֋Ƕȩ 

ಃݤ҇ 14చಃ 4 ໨ǺȨڙᅱៈϐচӢ੃ྐǴԶϝԖᇶշϐѸाޣǴݤଣள٩ಃ

Μϖచϐ΋ಃ΋໨ೕۓǴᡂࣁ׳ᇶշϐ࠹֋Ƕȩ 

ࡘཀڙ܈Ң߄ࡘཀࣁځдЈඵલഐǴठځ܈֋ϐΓǴΏӢᆒઓምᛖ࠹ᇶշڙ

ڙᆶ׎ѸाǶԜᅿ௃ޑៈߥڙǴԶԖىό܌ΚԖૈޑҢਏ݀߄ࡘᒣ᛽ཀ܈ҢǴ߄

ᅱៈ࠹֋Γόૈࣁཀ߄ࡘҢڙ܈ཀ߄ࡘҢǴ܈όૈᒣ᛽ཀ߄ࡘҢਏ݀ǴΒޣϐ໔

ܴᡉόӕǶ 

ᇶշᇶշᇶշᇶշ࠹֋࠹֋࠹֋࠹֋ࡓݤޑޑޑޑਏࡓݤਏࡓݤਏࡓݤਏ݀݀݀݀ 

(΋)ᇶշΓ߻٣ӕཀǺ 

ಃݤ҇ 1113చϐ 1ಃ 1໨ǺȨڙᇶշ࠹֋ϐΓǴᔈ࿼ᇶշΓǶȩ 

ಃݤ҇ 15చϐ 2 ಃ 1 ໨ǺȨڙᇶշ࠹֋ϐΓࣁΠӈՉࣁਔǴᔈ࿶ᇶշΓӕཀǶ

ՠપᕇࡓݤ΢ճ੻Ǵځ٩܈ԃសϷيϩǵВதғ܌ࢲѸሡޣǴόӧԜज़Ǻ 

΋ǵࣁᐱၗǵӝუᔼ཰ݤࣁ܈ΓϐॄೢΓǶ 

Βǵࣁ੃຤ॷສǵ੃຤஌ૼǵߥ᛾ǵᜄᆶૼߞ܈Ƕ 

Οǵࣁນ೜ՉࣁǶ 

Ѥǵှکࣁǵፓှǵፓೀ܈ᛝुҸຊࠨऊǶ 
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ϖǵࣁό୏ౢǵಭಬǵૐޜᏔǵًؓځ܈дख़ा଄ౢϐೀϩǵ೛ॄۓᏼǵວ፤ǵ 

    ચၛ܈ॷສǶ 

Ϥǵࣁᒪౢϩപǵᒪᜄǵܙకᝩ܍៾ځ܈д࣬ᜢ៾ճǶ 

Ύǵݤଣ߻٩చᖂፎ៾Γ܈ᇶշΓϐᖂፎǴۓࡰ܌ϐځдՉࣁǶȩ 

ಃݤ҇ 15చϐ 2 ಃ 4 ໨ǺȨಃ΋໨܌ӈᔈ࿶ӕཀϐՉࣁǴคཞ্ڙᇶշ࠹֋ϐ

Γճ੻ϐဤǴԶᇶշΓϝόࣁӕཀਔǴڙᇶշ࠹֋ϐΓள೵Չᖂፎݤଣ೚ёࣁࡕ

ϐǶȩ 

(Β)ᇶշΓ܍ࡕ٣ᇡǺ 

ಃݤ҇ 15చϐ 2 ಃ 2 ໨ǺȨಃΎΜΖచԿಃΖΜΟచೕۓǴܭ҂߻٩໨ೕۓள

ᇶշΓӕཀϐ௃׎ǴྗҔϐǶȩ 

٩΢ॊೕۓǴԋԃڙᇶշΓྗҔ҇ݤಃ 78చԿ 83చԖᜢȨज़ڋՉૈࣁΚΓ

҂࿶ۓݤж౛ΓϢ೚ࣁ܌ϐൂᐱՉࣁคਏǴ܈҂࿶ۓݤж౛Γ߻٣ϐϢ೚ࣁ܌ 

 ǶۓೕޑȩۓਏΚ҂ࣁऊՉࠨ

 

    ჹܭж౛ԋԃڙᅱៈΓᆶڙᇶշΓவ٣ DNA ᒃη᠘ୢޑۓᚒǴёӕਔୖԵ

ҁകಃ΋࿯ᜢܭȨคՉૈࣁΚΓȩᆶȨज़ڋՉૈࣁΚΓȩޑ૸ፕǶ 
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ಃಃಃಃϖϖϖϖകകകക  ᒃηᜢ߯ᒃηᜢ߯ᒃηᜢ߯ᒃηᜢ߯௖૸௖૸௖૸௖૸ 

ಃಃಃಃ΋΋΋΋࿯࿯࿯࿯        Ոጔ΢ᆶࡓݤ΢ޑᒃηᜢ߯Ոጔ΢ᆶࡓݤ΢ޑᒃηᜢ߯Ոጔ΢ᆶࡓݤ΢ޑᒃηᜢ߯Ոጔ΢ᆶࡓݤ΢ޑᒃηᜢ߯    

    ၸѐࡓݤ΢ట᛾ܴᒃηᜢ߯ޑӸӧᆶցǴ߯٩ൻ҇ݤ΢ࡘޑԵኳԄǺ΋Бय़

٩Ᏽ٣ჴ΢ޑᇂฅ܄Ǵ΋Бय़߾Ꮷߞஆ࠷ၰቺǵᒃηғࢲ฻ޗ཮٣ჴǶԜᅿ๱ख़

Ѧᢀाનٰ᛾ܴᒃηᜢ߯ޑБԄǴନΑ੿ჴޑ܄ा؃ѦǴۘԖيϩᜢ߯Ӽ܄ۓϷ

ԵໆǶՠޑៈηζߥ DNA ᒃη᠘ڀۓԖଯ҅ޑࡋዴ܄Ǵёаԭϩϐԭ௨ନ຀ଵ

ᒃηᜢ߯ޑӸӧǴԶޭۓᒃηᜢ߯Ӹӧޑᐒ౗ҭёၲ 99%а΢ǶவԶǴ٩ྣӚᅿ

໔ௗ٣ჴуа௢ᇡᒃηᜢ߯ӸցޑБԄǴѸฅ่ډڙᄬׯޑ܄ᡂǶ 

    ᒃηᜢ߯ё୔ϩࣁՈጔ΢ޑᒃηᜢ߯ᆶࡓݤ΢ޑᒃηᜢ߯Ǵ૟ϩॊܭΠǺ 

΋ǵՈጔ΢ޑᒃηᜢ߯Ǻ 

    ໻ࡰηζᆶғР҆໔ڀԖғނᏢ΢Ո಍ᖄ๎٣ޑჴǶ 

Βǵࡓݤ΢ޑᒃηᜢ߯Ǻ 

    ಄ӝ҇ݤᒃឦጓೕޑۓР҆ηζᜢ߯ǶନΑᎦηζϐѦǴ߯ࡰஆғηζǵڙ

ஆғ௢ޑۓஆғηζǴаϷߚஆғηζӢᇡሦǵኟػԶຎࣁᇡሦǵፎ؃ᇡሦǵғ

҆ϩ৆ᆶྗ҅฻ࡓݤ΢ೕۓຎࣁஆғηζޑ௃׎Ƕ 

    ᆶࡓݤ΢ޑᒃηᜢ߯࣬ᜢࡓݤޑచЎǺ 

ಃݤ҇ 1061చǺȨᆀஆғηζޣǴᒏҗஆ࠷ᜢ߯ڙजԶғϐηζǶȩ 

ಃݤ҇ 1062చǺȨவηζрғВӣྉಃ΋ԭΖΜ΋ВଆԿಃΟԭ႟ΒВЗǴڙࣁ

जය໔Ƕૈ᛾ܴڙजӣྉӧ߻໨ಃ΋ԭΖΜ΋Ваϣ܈ಃΟԭ႟ΒВаޣ߻Ǵа

 जය໔Ƕȩڙࣁය໔ځ

ಃݤ҇ 1063చಃ 1໨ǺȨۀϐڙजǴ߯ӧஆ࠷ᜢ߯ӸុύޣǴ௢܌ځۓғηζࣁ

ஆғηζǶȩ 

ಃݤ҇ 1064చǺȨߚஆғηζǴځғРᆶғ่҆ஆޣǴຎࣁஆғηζǶȩ 

ಃݤ҇ 1065చǺȨߚஆғηζ࿶ғРᇡሦޣǴຎࣁஆғηζǶځ࿶ғРኟޣػǴ

ຎࣁᇡሦǶߚஆғηζᆶځғ҆ϐᜢ߯ǴຎࣁஆғηζǴค໪ᇡሦǶȩ 
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    Ոጔ΢ޑᒃηᜢ߯ߚ٠྽ฅ൩ࡓݤࢂ΢ޑᒃηᜢ Ǵ߯ϸϐڀԖࡓݤ΢ޑᒃη

ᜢ߯ҭ҂ѸڀԖՈጔ΢ޑᒃηᜢ Ƕ߯ӵ݀ࡓݤ΢ޑᒃηᜢ߯ᆶՈጔ΢٣ޑჴ࣬Ѱ

ਔǴӧε೽ϩݩރޑΠǴޑޣ߻ᜢ߯ஒᙖҗޑޣࡕዴۓԶࣁঅ҅ǴΨёаᇥ٬ࢂ

ࢂᖄ๎ᗨฅޑ΋ठǶ೭ᡉҢՈጔ΢ܭᖿ׳ᒃηᜢ߯ޑᒃηᜢ߯ᆶՈጔ΢ޑ΢ࡓݤ

ӢનޑѰѓᒃηᜢ߯ӸցࢂΨࡘཀޑӢનǴՠ྽٣Γޑ΢ᒃηᜢ߯നεࡓݤۓ،

ϐ΋Ƕٯӵ΋ۓਔ໔ޑ࿶ၸǴஆғցᇡ៾ջ཮Ӣ྽٣Γ҂ܭନѾය໔Չ٬៾ճԶ

੃ྐǴԜਔᕵي٬ϩᜢ߯ᆶ੿ჴՈጔό಄Ǵҭόёӆݾࣁ୺Ǵ೭൩ࢂᒃηᜢ߯ޑ

ԋҥ܈੃ྐ཮ڙ྽٣ΓཀࡘѰѓϐཀǶ[29] 

ಃݤ҇     1063చǺȨۀϐڙजǴ߯ӧஆ࠷ᜢ߯ӸុύޣǴ௢܌ځۓғηζࣁஆ

ғηζǶ߻໨௢ۓǴϻۀϐ΋Б܈ηζૈ᛾ܴηζࣁߚஆғηζޣǴளගଆցᇡ

ϐນǶ߻໨ցᇡϐນǴϻۀϐ΋БԾޕ஼၀ηζࣁߚஆғηζǴ܈ηζԾޕ஼ځ

ΒԃࡕԋԃܭǴϝளޣ஼ޕ҂ԋԃਔܭϐǶՠηζࣁஆғηζϐਔଆΒԃϣࣁߚ

ϣࣁϐǶȩ 
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ಃಃಃಃΒΒΒΒ࿯࿯࿯࿯        Њᝤฦ૶ᆶ٣ჴό಄Њᝤฦ૶ᆶ٣ჴό಄Њᝤฦ૶ᆶ٣ჴό಄Њᝤฦ૶ᆶ٣ჴό಄    

  Ѡ᡼҇໔Ԑය࿶தࣁΑ໺ےௗж܈ख़تᇸζǴஒдΓޑηζӧЊᝤ΢ฦ૶ࣁ

ԾρޑஆғηζǴԜՉࣁςᄬԋȨ٬Ϧ୍঩ฦၩόჴȩǹٯӵλ࠸ԾѴջрᎦǴ

ಃݤᎦР҆Ƕ٩ӉࣁР҆ჴޑϩฦ૶΢ي 214చǺȨܴࣁޕόჴϐ٣໨ǴԶ٬Ϧ

୍঩ฦၩܭᙍ୍΢܌ඓϐϦЎਜǴىағཞ্ܭϦ౲܈дΓޣǴೀΟԃаΠԖය

২Ӊǵ܈אܥϖԭϡаΠᆦߎǶȩӉݤಃ 80చǺȨଓນ៾ǴӢΠӈය໔ϣ҂ଆນ

Զ੃ྐǺ΋ǵҍനख़ҁӉࣁԝӉǵคය২Ӊ܈Μԃа΢Ԗය২Ӊϐ࿾ޣǴΟΜԃǶ

Βǵҍനख़ҁӉࣁΟԃа΢Μԃ҂ᅈԖය২Ӊϐ࿾ޣǴΒΜԃǶΟǵҍനख़ҁӉ

΋ԃ҂ᅈԖය২ࣁǴΜԃǶѤǵҍനख़ҁӉޣ΋ԃа΢Οԃ҂ᅈԖය২Ӊϐ࿾ࣁ

Ӊǵ܈אܥᆦߎϐ࿾ޣǴϖԃǶ߻໨ය໔Ծҍ࿾ԋҥϐВଆᆉǶՠҍ࿾ՉࣁԖᝩ

ុϐރᄊޣǴԾՉࣁಖΑϐВଆᆉǶȩฅԶऩ҂೷ԋཞ্܈ςຬၸଓນਔज़Ǵ߾

 Ƕزஒόϒଓࡓݤ

    ൂપஒдΓηζฦ૶ࣁԾρޑஆғηζǴ೭ᅿคՈ಍ᖄ๎ޑ຀ଵЊᝤฦ૶Ǵ

όғࡓݤ΢ஆғ௢ۓϐਏΚǴࡺόڙஆғցᇡϐນ࣬ޑᜢज़ٯ)ڋӵǺନѾය໔ǵ

ගນ៾Γ฻)ǶВࡕჹܭЊᝤ΢ـ߄ᒃηᜢ߯р౜ݾ୺ਔǴѝाҗ྽٣Γ܈ճ্

ᜢ߯ΓගଆȨዴᇡᒃηᜢ߯όӸӧȩϐນǴගଆນ೜ޑය໔ؒԖज़ڋǴᕇዴۓղ

،ջёࣁᡂ׳Ƕ[30] 

όၸηζ൨ਥᇡ᛽Ո಍Ǵ҂Ѹ൩วғᒃηᜢ߯ޑ៾ճက୍ǶЊᝤฦ૶όჴǴ

٠ό΋ۓाࡠൺᆶᒃғР҆ޑᜢ߯ǴӢࣁғػᆶᎦػӕឦख़ाǶҺՖΓคݤᒧ᏷

ӃϺޑՈ಍ᒃጔᜢ߯Ǵՠࠅёаᒧ᏷ࡕϺۓݤޑᒃηᜢ߯ǴԶޑۓݤᜢ߯߾Ѹ໪

ᑽໆ྽٣Γޑന٫ճ੻Ƕᒃηᜢ߯ᔈߚ໻ൂࢂપޑ DNA ᠘่݀ۓǴ྽٣Γᜫཀ

ᆢ࡭ᒃηᜢ߯ޑ،ЈǴаϷჴሞӅӕғيޑࢲϩᜢ߯Ǵҭᔈϒа൧ख़Ƕ 
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ಃΟ࿯ಃΟ࿯ಃΟ࿯ಃΟ࿯        ᡂۉ׳Мᆶᇡ઒ᘜےᡂۉ׳Мᆶᇡ઒ᘜےᡂۉ׳Мᆶᇡ઒ᘜےᡂۉ׳Мᆶᇡ઒ᘜے 

    ᜢۉܭӜࡓݤޑׯ׳ೕۓǴёୖԵۉӜచٯಃ 6 చǺȨԖΠӈ௃٣ϐ΋ޣǴ

ளҙፎۉׯǺ΋ǵ೏ᇡሦǶΒǵ೏ԏᎦ܈ಖЗԏᎦǶΟǵচՐ҇Ӣׯᅇۉ೷ԋৎ

௼ۉМᇤ෌ǶѤǵځдۉׯݤ٩ǶǾȩ҇ ಃݤ 1059చǺȨР҆ܭηζрғฦ૶߻Ǵ

ᔈаਜय़ऊۓηζவРۉ҆܈ۉǶ҂ऊ܈ۓऊۓόԋޣǴܭЊܜ܌٣୍ࡹᠸ،ۓ

ϐǶηζ࿶рғฦ૶ࡕǴܭ҂ԋԃ߻ǴளҗР҆аਜय़ऊۓᡂࣁ׳Рۉ҆܈ۉǶ

ηζςԋԃޣǴளᡂࣁ׳Рۉ҆܈ۉǶ߻Β໨ϐᡂ׳ǴӚа΋ԛࣁज़ǶԖΠӈӚ

ී௃׎ϐ΋Ǵݤଣள٩Р҆ϐ΋Б܈ηζϐፎ؃Ǵࣁηζϐճ੻Ǵ࠹֋ᡂ׳ηζ

ϐۉМࣁРۉ҆܈ۉǺ΋ǵР҆ᚆஆޣǶΒǵР҆ϐ΋Б܈ᚈБԝΫޣǶΟǵР

҆ϐ΋Б܈ᚈБғԝόܴᅈΟԃޣǶѤǵР҆ϐ΋БᡉԖ҂ᅰߥៈ܈௲Ꭶက୍ϐ

௃ޣ٣Ƕȩ 

    ؂΋ঁηζ೿Ԗޕ஼ԾρՈ಍ޑ៾ճǴᙖԜዴߥηζᆶР҆ԋҥᒃηᜢ߯Ǵ

ନΑԖճ଼ܭӄηζΓ਱ว৖ѦǴ٠ёჴ౜ჹܭР҆ןᎦᆶᝩޑ܍៾ճǶόၸ൩

ӵ࣬႖ӭٯ᛾ᏵǹޑѸ໪ගрமԶԖΚݩރ౛ᆶჴ୍य़΢ٰ࣮Ǵགྷा௢ᙌ౜Ԗݤ

жޑᇻᒃགྷाᡂۉ׳М܈ᇡ઒ᘜےǴѸ໪ DNA ᒃη᠘܌ۓளޑᐒ౗ॶ࣬྽ଯ܈

ඓඝځд٣ჴىၗ᛾ ǴܴᏵԜᇡۓচӃόࡓݤڀ΢ᒃηᜢ߯ٿޑΓӸԖ੿ჴޑՈ

ጔᜢ߯Ƕ 
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ಃѤಃѤಃѤಃѤ࿯࿯࿯࿯        ଄ౢᝩ܍଄ౢᝩ܍଄ౢᝩ܍଄ౢᝩ܍ 

଄ౢᝩ܍ᆶ DNA ᒃη᠘࣬ۓᜢࡓݤޑచЎǺ 

ಃݤ҇ 1138చǺȨᒪౢᝩ܍ΓǴନଛଽѦǴ٩Ѱӈ໩ׇۓϐǺ΋ǵسޔՈᒃڒᒃ

ឦǶΒǵР҆ǶΟǵлۂۊ׌ǶѤǵ઒Р҆Ƕȩ 

ಃݤ҇ 1139చǺȨ߻చۓ܌ಃ΋໩ׇϐᝩ܍ΓǴаᒃ฻ࣁޣ߈ӃǶȩ 

    җ΢ёޕǴᜢܭ଄ౢᝩޑ܍ၗ਱ᆶ໩ՏǴࡓݤςԖܴЎೕۓǴԶ೭Ψதԋࣁ

྽٣Γा؃ DNA ᒃη᠘ޑۓচӢǶฅԶǴջ٬ᔠᡍ่݀᛾ჴٿΓڀԖՈጔ΢ޑ

ᒃηᜢ߯Ǵӧҁകಃ΋࿯ςගډǴՈጔ΢ޑᒃηᜢ߯ߚ٠྽ฅ൩ࡓݤࢂ΢ޑᒃη

ᜢ߯Ǵ྽٣ΓȐதـ௃ߚࣁ׎ஆғηζȑۓݤ܈ж౛Γۘሡ௦ࡓݤڗ೼৩Ǵගଆ

ȨᇡሦȩϐນǴᙖҗՈጔ΢٣ჴޑዴࡌٰۓҥࡓݤ΢ޑᒃηᜢ߯Ƕ 

୯҇ܭᒃឦጓݤ҇     96ԃ 5Д 23Вঅ҅ፏӭόӝਔޑەೕࡼ٠ۓՉǶӧғР

ᇡሦߚஆғηζ೽ϩǴа۳໪ڀഢ٣ۓݤҗǴۈளፎ؃ғРᇡሦǹཥݤঅ҅ࡕǴ

ѝाԖ٣ჴىᇡߚࣁஆғηζϐғРǴջёӛғРගଆᇡሦϐນǶԜѦմନਔਏ

ೕۓǴҺՖਔ໔ᗺࣣёගଆນ೜ǴԶғРςԝΫޣǴҭளӛғРϐᝩ܍ΓࣁϐǶ

౜Չݤ҇ޑಃ 1067చǺȨԖ٣ჴىᇡߚࣁځஆғηζϐғРޣǴߚஆғηζځ܈

ғ҆ځ܈дۓݤж౛ΓǴளӛғРගଆᇡሦϐນǶ߻໨ᇡሦϐນǴܭғРԝΫࡕǴ

ளӛғРϐᝩ܍ΓࣁϐǶғРคᝩ܍ΓޣǴளӛޗ཮ᅽճЬᆅᐒᜢࣁϐǶȩ 

៾ճᆶက୍ᆶޑ΢ࡓݤӧځǴࡕ،ղۓ৥ዴݤஆғηζගрᇡሦϐນǴ࿶ߚ    

ஆғηζ࣬ӕǴЪচ߾΢ਏΚྉϷځܭрғਔǶԜ೽ϩୖݤ҇ـಃ 1065చಃ 1

໨ǺȨߚஆғηζ࿶ғРᇡሦޣǴຎࣁஆғηζǶځ࿶ғРኟޣػǴຎࣁᇡሦǶȩ

аϷ҇ݤಃ 1069చǺȨߚஆғηζᇡሦϐਏΚǴྉϷܭрғਔǶՠಃΟΓςளϐ

៾ճǴόӢԜԶڙቹៜǶȩ 
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ಃಃಃಃϤϤϤϤകകകക  ࣬ᜢୢࡓݤᚒ࣬ᜢୢࡓݤᚒ࣬ᜢୢࡓݤᚒ࣬ᜢୢࡓݤᚒ 

ಃಃಃಃ΋΋΋΋࿯࿯࿯࿯        ӕۉӕۉӕۉӕ܈ۉᇻᒃ܈ᇻᒃ܈ᇻᒃ܈ᇻᒃ೯ஆ೯ஆ೯ஆ೯ஆ 

    ᆶ่ஆჹຝज़࣬ڋᜢࡓݤޑచЎǺ 

ಃݤ҇ 983చǺȨᆶѰӈᒃឦǴόள่ஆǽ 

΋ǵسޔՈᒃϷ࠷سޔᒃǶ 

Βǵ਒سՈᒃӧϤᒃ฻аϣޣǶՠӢԏᎦԶԋҥϐѤᒃ฻ϷϤᒃ฻਒سՈᒃǴ፸

ϩ࣬ӕޣǴόӧԜज़Ƕ 

Οǵ਒࠷سᒃӧϖᒃ฻аϣǴ፸ϩό࣬ӕޣǶ 

 Ǵҭ፾ҔϐǶࡕᒃᜢ߯੃ྐ࠷ܭǴڋᒃ่ஆϐज़࠷سޔ໨߻

ಃ΋໨سޔՈᒃϷ࠷سޔᒃ่ஆϐज़ڋǴܭӢԏᎦԶԋҥϐسޔᒃឦ໔ǴӧԏᎦ

ᜢ߯ಖЗࡕǴҭ፾ҔϐǶȩ  

    ᗨฅ౜жε೽ϩޑৎ৥ς࿶όीၨӕ܈܄ᇻᒃ೯ஆǴόၸϝԖР҆Ӣࣁηζ

Ҭ۳ޑჹຝࣁӕ܈ۉᇻᒃԶϸჹǶਥᏵᒪ໺Ꮲচ౛ǴऩϻۀᚈБՈጔᜢ߯ϼ߈Ǵ

৒ܰஒғ౛܈ᆒઓ΢ޑલഐᒪ໺๏Π΋жǴ੝ձࢂᡏࢉՅᡏᗦ܄ᒪ໺੯ੰǶၸѐ

ပǶӧ΋ঁ׸ۉԋӕ׎Ǵ۳۳ᆫ໣Զ߈ߕ௼ᒃ϶εӭՐӧےǴߡҬ೯όܭ཮җޗ

Ӧ୔ύǴӕتۉζՈጔᜢ߯࣬ޑ߈ёૈߚ܄தεǴӢԜόە೯ஆǶฅԶ࿶ၸ൳ί

൳ԭԃޑᎂழǵᑼӝǵۉׯǾ฻ΠٰǴۉМϐ໔ޑషᚇᆶᑼӝߚதᓎᕷԶፄᚇǴ

ӕ΋ۉМԐ൩ό΋ࣁۓӕ΋ৎ௼܈઒ӃΑǶ 

    ᆕӝа΢܌ॊǴջت٬ζ۶ԜࣁӕۉǴନߚ௼᛼΢ᚈБޑᜢ߯࣬྽ௗࢂ܈߈

ཱུีԖۉޑǴց߈߾ᒃޑёૈ܄൳Я฻ܭ႟ǴDNA ᠘ۓё௨ନٿΓޑՈጔᜢ߯Ƕ

ӢԜ΋૓ݩރΠޑӕ܈܄ᇻᒃ೯ஆ٠ؒԖᒪ໺ᆶউ౛΢ޑᅪቾǴΨόၴϸ౜Չޑ

 Ƕۓೕࡓݤ
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ಃΒಃΒಃΒಃΒ࿯࿯࿯࿯        ΓᡏᏔ۔౽෌ΓᡏᏔ۔౽෌ΓᡏᏔ۔౽෌ΓᡏᏔ۔౽෌ 

ΓᡏᏔ۔౽෌చٯಃ 8చǺ 

ȨᙴଣԾࢲᡏᄔڗᏔࡼ۔Չ౽෌ЋೌǴᔈӝܭΠӈೕۓǺ 

΋ǵਈᜄᏔޣ۔໪ࣁԋԃΓǴ٠ᔈрڀਜय़ӕཀϷځന߈ᒃឦΒΓа΢ϐਜय़᛾

ܴǶ 

ΒǵᄔڗᏔ۔໪ݙཀਈᜄޣϐғڮӼӄǴ٠а౽෌ځܭϖᒃ฻аϣϐՈᒃ܈ଛଽ

 ज़Ƕࣁ

ஆΒԃа΢Ƕՠ่ஆᅈ΋่܈ғԖηζޣ۔ᆀϐଛଽǴᔈᆶਈᜄᏔ܌໨ಃΒී߻

ԃۈࡕ࿶ᙴৣບᘐᑡ஻౽෌፾ᔈੱޣǴόӧԜज़Ƕ 

ԋԃΓਈᜄ೽ϩ᠌ط౽෌ځܭϖᒃ฻аϣϐ࠷ᒃǴ܈ᅈΜΖྃϐ҂ԋԃΓਈᜄ೽

ϩ᠌ط౽෌ځܭϖᒃ฻аϣϐᒃឦǴόڙಃ΋໨ಃ΋ී໪ࣁԋԃΓϷಃΒී౽෌

ჹຝϐज़ڋǶᅈΜΖྃϐ҂ԋԃΓਈᜄط Ǵ᠌٠ᔈ࿶ۓݤځж౛Γрڀਜय़ӕཀǶ 

ᙴଣԾࢲᡏᄔڗᏔࡼ۔Չ౽෌ЋೌǴᔈჹਈᜄޣϒа၁ಒֹ᏾ϐЈ౛ǵޗ཮ǵᙴ

Ꮲຑ՗Ǵ࿶ຑ՗่݀፾ӝਈᜄǴЪӧคᓸΚΠϷคҺՖߎᒲ܈ჹሽϐҬܰՉࣁǴ

ԾᜫਈᜄᏔ۔Ǵ٠ග࿶ځᙴᏢউ౛ہ঩཮ቩࢗ೯ၸǴۈளࣁϐǶ……ȩ 

    ᖐٰٯᇥǴଷ೛ٿΓ٠คஆ࠷ᜢ߯ǴόၸғԖ΋ߚஆғηζǶ٩ᏵΓᡏᏔ۔

౽෌చٯಃ 8చಃ 2໨ೕۓǴऩคஆ࠷ᜢ߯ٿޑΓ่ஆǴЪ DNA ᒃη᠘ۓ᛾ܴ

ԜߚஆғηζዴჴٿࣁΓ܌ғǴٿ߾Γ่ஆࡕջёϕ࣬ਈᜄᏔ۔๏ჹБǶ 

    ќѦॶளݙཀࢂޑǴԜೀ܌ᆀޑȨᒃឦȩࡓݤࡰࢂ΢ޑᜢ߯ԶقǴӢԜচӃ

٠คࡓݤ΢ᒃឦᜢ߯ٿޑΓǴջ٬ DNA ᠘ۓ᛾ჴӸԖՈጔᜢ߯Ǵ໻ᇥܴΑٿΓ

΢ࡓݤΓགྷाԋҥٿᒃឦᜢ߯Ǵӵ݀೭ޑ΢ࡓݤڀՈጔᜢ߯ǴԶόޑԖ٣ჴ΢ڀ

ӵ೸ၸȨዴᇡᒃٯᒃηᜢ߯Ǵޑ΢ࡓݤҥࡌ܈೼৩ዴᇡۓݤᒃឦᜢ߯Ǵϝሡൻޑ

ηᜢ߯ӸӧϐນȩǵȨፎ؃ᇡሦϐນȩǵȨᇡሦȩ܈Ȩྗ҅ȩ฻БԄǴԜ೽ϩёୖـ

ಃϖകޑ૸ፕǶ 
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ಃΟಃΟಃΟಃΟ࿯࿯࿯࿯        Γπғ෗Γπғ෗Γπғ෗Γπғ෗ࣽמࣽמࣽמࣽמ 

    ࿶Γπғ෗ࣽ܌מғޑηζǴऩᆒη܈ռ߯җдΓਈᜄǴ߾Вࡕ DNA ᒃη

᠘ۓஒ཮р౜ё௨ନᒃηᜢ่߯݀ޑǶࣁΑᆢៈৎ৥ǵޗ཮જׇϷΓπғ෗ࣽמ

ӦՏǴ҇୯ࡓݤޑғηζ܌ 96ԃ 3Д 21ВϦѲࡼՉޑȨΓπғ෗ݤȩύԖ࣬ᜢ

చЎೕጄаၗᒥൻǶ 

Γπғ෗ݤಃ 15చಃ 1໨Ǻ 

ȨᆒռਈᜄϐΓπғ෗ǴόளࣁΠӈᒃឦ໔ᆒηᆶռηϐ่ӝǺ 

΋ǵسޔՈᒃǶ 

Βǵ࠷سޔᒃǶ 

ΟǵѤᒃ฻ϣϐ਒سՈᒃǶȩ 

Γπғ෗ݤಃ 23చǺ 

Ȩܭۀஆ࠷ᜢ߯ӸុύǴ࿶ϻӕཀࡕǴᆶдΓਈᜄϐᆒηڙज܌ғηζǴຎࣁஆ

ғηζǶ 

ࡕ೏ુॐಖЗ܈೏ທුـวܭǴளޣॐુ܈ທුڙӕཀ߯ځǴϻૈ᛾ܴ׎໨௃߻

ϤঁДϣගଆցᇡϐນǶՠڙທුޣǴԾηζрғϐВଆᅈΟԃǴόளࣁϐǶ 

 ό፾ҔϐǶȩ׎ҁచ௃ܭǴۓಃ΋ί႟ϤΜΎచೕݤ҇

Γπғ෗ݤಃ 24చǺ 

Ȩܭۀஆ࠷ᜢ߯ӸុύǴӕཀаϻϐᆒηᆶдΓਈᜄϐռηڙज܌ғηζǴຎࣁ

ஆғηζǶ 

ࡕ೏ુॐಖЗ܈೏ທුـวܭǴளޣॐુ܈ທුڙӕཀ߯ځ᛾ܴૈۀǴ׎໨௃߻

ϤঁДϣගଆցᇡϐນǶՠڙທුޣǴԾηζрғϐВଆᅈΟԃǴόளࣁϐǶȩ 

Γπғ෗ݤಃ 25చǺ 

ȨڙۀजࡕǴӵวـԖஆ࠷ᄖᎍǵคਏϐ௃׎Ǵځϩ৆܌ғηζǴຎೌڙࣁϻۀ

ϐஆғηζǶȩ 
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ಃѤಃѤಃѤಃѤ࿯࿯࿯࿯        ࡓݤᒌ၌ᆅၰࡓݤᒌ၌ᆅၰࡓݤᒌ၌ᆅၰࡓݤᒌ၌ᆅၰ    

 

ᒌ၌ൂՏᒌ၌ൂՏᒌ၌ൂՏᒌ၌ൂՏ ᖄ๎ᖄ๎ᖄ๎ᖄ๎ႝ၉ႝ၉ႝ၉ႝ၉ ᆛ֟ᆛ֟ᆛ֟ᆛ֟ ୍ܺϣ৒୍ܺϣ৒୍ܺϣ৒୍ܺϣ৒ 

 ೽୍ݤ

 ᒌ၌ၗྍᆛࡓݤ

(02)2314-6871 http://www.moj.gov.tw ගࡓݤٮᒌ၌

ၗྍ 

ϣࡹ೽2850-2250(04) ֽูٽ http://www.cbi.gov.tw ߥูٽៈ࣬ᜢ

 ᒌ၌ࡓݤ

ϣࡹ೽Εр୯

Ϸ౽҇࿿ 

Ѧᝤଛଽᒌ၌

஑ጕ 

 

 

0800-088-885 

 

 

http://iff.immigration.gov.tw 

Ѧᝤᆶεഌଛ

ଽԖᜢғࢲ፾

ᔈǵ୷ҁࡓݤϷ

ৎ৥ᜢ߯฻໨

Ҟᒌ၌ 

 ᚒᒌ၌ୢࡓݤ ཮ (02)6632-8282 http://www.laf.org.twߎշ୷ןࡓݤ

ӄ࣪ࡓݤᒌ၌ᆛ 0800-889-969 http://www.law885995.com ୢࡓݤᚒᒌ၌ 

଄იݤΓᓰធ

཮ᅽճ٣཰ޗ

୷ߎ཮ 

 

(02)8911-8595 

 

http://www.goh.org.tw 

य़ፋᒌ၌ǵႝ ၉

ᒌ၌ 

ӚεᏢࡓݤ 

 ޗ୍ܺ

 ᚒᒌ၌ୢࡓݤ  

1999ᆵчѱ҇

྽ৎ዗ጕ 

1999  Ѡчѱ୍҇ܺ 

ཥчѱ۬ࡹ

1999ѱࡹ஑ጕ 

1999  ཥчѱ୍҇ܺ 
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ಃಃಃಃΎΎΎΎകകകക  ่่่่ፕፕፕፕ 

    ୷Ӣࣁ௓ڋғނᡏᒪ໺ޑ୷ҁൂՏǴှ ᠐ᆶϩ݋୷Ӣ४ၩޑၗૻஒޔௗ᝻Ϸ

ғޑڮҁ፦Ǵᢀჸ؂ঁډΓᆶғॿٰޑᐱ੝܄ǶࣽࢂמΓᜪޕ᛽ᆶဂᡏࢲޑ୏Ǵ

Ꮲނ཮ၸำǶΒΜШइғޗ΋ᅿࣁǴӢԜёຎࣁՉޑӛڗޑӛǵҞڗ΋ঁୢᚒࢂ

ว৖ౢғΑמፂᔐǴ୷Ӣࣽޑ҂Ԗ܌߻ᕉნय़ᖏޑࢲ཮ᆶғޗǴ٬ளΓᜪزࣴޑ

ሽॶፂँǴΨӕਔڈᐟΑሽॶϸ࣪Ǵ٠஥ٰᒧ᏷΢ޑᜤᚒǴ੝ձࢂ຾؁ǵӼӄᆶ

҅ကΟБय़Ǵ೭Ο׎ޣԋࡽӝբΞᝡޑݾᜢ߯Ƕ຾ޑ؁ሽॶ஥ሦΓᜪόᘐ߻຾Ǵ

ӼӄࣴמࣽࢂࠅวᔈҔޑനեा؃ǴԶ҅ကޑሽॶࡴ఼߾ΑঁΓޑԾЬ៾ᆶޗ཮

҅ကǶҞ߻ШࣚӚ୯ޑЬࡘࢬዊ೿ᇡמࣽࣁҁࢂيύޑ܄Ǵค܌ᒏჹᒱ܈ӳᚯǴ

ᆄຎΓᜪӵՖၮҔǶࣁΑ៾ᑽঋ៝а΢܌ගޑΟεሽॶǴӢᔈ୷ӢࣽמВཥД౦

ԵໆѸ໪ޑࡓݤύউ౛ᆶځǴ্ځճԶᗉځԏૈߡೕጄǴޑᡂ୏Ǵऩуа፾྽ޑ

ԋࣁ୷Ӣࣽޑמख़ᗺᆶ୷ᘵǶ[31] 

    җа΢ޑϩ݋ᆶ૸ፕёޕǴ٬Ҕ DNA ᠘ۓբࣁዴᇡᒃηᜢ߯ޑπڀǴନΑ

Ѹा܄ᆶ҅྽܄ϐѦǴۘੋϷ࣬ᜢޑউ౛ǵࡓݤᆶޗ཮᝼ᚒǶӧؒԖ DNA ᒃη

᠘ۓ஑ޑݤ௃ݩΠǴΓᡏಔᙃǵ୷ӢᗦدϷ҂ԋԃΓ៾ճߥޑምǴϝࢂനሡᓬӃ

ᜢݙᆶೀ౛ޑ໨ҞǶ 

    Ꮶߥݤምᗦد៾ᆶԾЬ៾ǴᆢៈঁΓ൧ᝄϷଓ؃ঁΓ۩ᅽǴόՠ੃ཱུӦ࿣З

дΓคᆄυႣঁΓدሦୱ(Ծҗ៾)Ǵᒿ๱ၗૻޗ཮ޑวၲǴ׳ᑈཱུ፟ϒঁΓ௓ڋ

ԖᜢԾρၗૻޑ៾ճ(ၗૻᗦد៾)Ǵ٠٦ԖόڙϦ៾Κ܈дΓό྽ϟΕǵυੋԶ

Ծޑۓ،ךԾҗǶDNA ύޑၗૻǴхࡴΑঁᡏനਡЈدޑஏǴऩ҂уаֹ๓ޑ

ᆅ౛Ǵᗦد៾Ԗډڙᝄख़ޑ্ߟӒᓀǶҞঁ߻Γၗ਑ߥៈݤς࿶҅Ԅҥݤ೯ၸǴ

ஒёε൯෧Ͽୂڗᔠᡏޑ౜ຝǹόၸӧ DNA ᠘زࣴޑۓᆶᔈҔጲࠁว৖ϐሞǴ

୷Ӣܭ฻஑ৎԖѸाჹࡓݤ཮ǵޗǴᙴᕍǵউ౛ǵد୷ӢᗦޑៈঁΓߥΑ፾ਔࣁ

ၗૻڗޑளᆶճҔ௦ڗՉ୏ᆶుΕࣴزǴЇวε౲ᆶޑ۬ࡹᜢЈǴϷԐࡌҥؼӳ

Ǵගϲ୯ϣࡋڋᆅ౛ޑ DNA ᒃη᠘ޑۓНྗǶ 
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    Կܭ҂ԋԃηζж౛Бय़ǴᗨฅҞ߻୯ϣؒԖ੝ձࡓݤޑගٮೕጄǴՠᙴৣ

ϝёୖԵᙴᏢউ౛চ߾Ϸ࣬ᜢݤзೕകаၗᒥൻǶDNA ᒃη᠘ޑۓว৖٬ளՈ

ጔᜢ߯ޑӸӧᆶցຫٰຫ৒ܰ೏᛾ܴǴၮҔ DNA ᒃη᠘ۓբࣁ᛾ᏵБࢂݤӚ୯

ᒃηޑݤว৖ᖿ༈ǹฅԶǴӧᇡۓР҆ηζޑᜢ߯ਔǴՈ಍੿ჴߚ٠୤΋܈നख़

ाޑԵໆǴηζޑ៾੻ᆶৎ৥ޑӼۓΨڀԖ࣬྽ޑख़ा܄Ƕ[32] 

ࣽᏢ΢ޑ੿౛ᗨࣁॶளߞᒘޑሽॶǴՠᒃηᜢ߯ᔈൂߚપғނᏢ΢ޑ੿౛ǹ

ᒃηᜢ߯ޑᇡۓӧࣽᏢวၲޑϞВςόӆࢂᜤᚒǴ٩ࠅᙑࢂΓ܄΢ޑᜤᚒǶࣽᏢ

ᆶ܈ࡓݤ೚ૈࣁηζዴځۓȨғيР҆ȩǴࠅคݤ๏ϒֹځ᏾ޑৎ৥ǹࣽᏢ஥๏

ǶుΕ௖૸؂΋ঁޑډ໻᎞ࣽᏢԶૈᒤࢂόࠅշ੻ό৒۹ຎǴՠԖ٤٣௃ޑࡓݤ

ঁਢୢᚒޑਥྍǴวචჹΓޑ܄ᜢᚶᆶჹШޑ٣ᡏჸǴ࡭ޚউ౛Ϸޑࡓݤচ߾Ǵ

ϒа፾྽ޑೀ౛Ǵ೭ωࢂӧࣽᏢ᠘ۓϐѦǴќ΋ঁ׳ॶளࡘ઩ޑ᝼ᚒǶ 
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