
Використання порівняльної геномної гібрідізації 
(ПГГ) для доімплантаційної генетичної 

діагностики (ПГД). 
Чи слід очікувати значного поліпшення 
результатів допоміжних репродуктивних 
технологій у лікуванні неплідності?

ˤΦ˭ͯͤ͟͜



˱ͫͭͦͪ͜Ύ  ͙ͨͭ͊ͤͤΎΦ

ÅScience30 October 1992:
Vol. 258. no. 5083, pp. 818 ς821

Comparative genomic hybridization for 
molecular cytogenetic analysis of solid 
tumors

A .Kallioniemi,OP Kallioniemi,D Sudar,D 
Rutovitz,JW Gray,F Waldman,andD Pinkel
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˽͙ͪͤͼ͙ͨ ͔ͣͭ͊ͺ͊ͤͦ͘͝ CGHό ΅͔ 
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Å˻ ͎ͤͦͦ͟͜͡Ύ
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͍͒ͫͭ͊ͦͫͭ͜͜͡

Å˻ ͔͔͋ͫͭ͗ͤͤΎ ͍͊͋ͦͪͭͯͫ͜

Å˽ ͦͫͭͣͨ͊ͤͭ͊͜͡ͼ͚ͤ͊͜ ͔ͨͪͤ͊ͭ͊͡Έͤ͊ ͎͔͔͙ͤͭ;ͤ͊ 
͎͙͒͊ͤͦͫͭ͊͜͟

Å˽ ͔ͪ͒ͣͨ͊ͤͭ͊͜͡ͼ͚ͤ͊͜ ͎͔͔͙ͤͭ;ͤ͊ ͎͙͒͊ͤͦͫͭ͊͜͟



˱ͫͭͦͪ͜Ύ ˽˥˨ ό PGD)

ÅPregnancies from biopsied human 
preimplantationembryos sexed by Y-specific DNA 
amplification. (Handysideet al. 1990, Nature 
344:768)

ÅThe first report on polar body biopsy, transfer of 
the embryo and achieving pregnancy (Verlinskyet 
al, 1990 Hum Reprod. 1990, 7:826)

ÅThe first report of aneuploidytesting (Munneet 
al. 1995 Am J ObstetGynecol172:1191)



˱ͫͭͦͪ͜Ύ ˽˥˨ ό PGD)ͨ ͍͔ͪͦ͒ͦ͗ͤͤΎ
ÅFirst live birth following blastocystbiopsy and PGD 

analysis. (De Boer et al. 2002, ReprodBiomed Online 
4:35)
ÅFirst clinical application of comparative genomic 

hybridization and polar body testing for 
preimplantationgenetic diagnosis of aneuploidy. 
(Wells et al 2002 FertilSteril, 78:543)
ÅThe first preimplantationHLA matching for stem-cell 

transplantation to an affected sibling (Verlinskyet al 
2004 JAMA, 291:2079)
ÅProf. Lauferat the Hadassah Medical Center in 

Jerusalem reported on a viable pregnancy achieved in 
a woman who carries the defective BRCA2 genes 
after In-Vitro Fertilized Embryos were tested and 
implanted. (Sagiet al 2009 Prenatal Diagnosis)



PGD

ÅN Engl J Med. 1992 Sep 24;327(13):951-3.

Å Birth of a normal girl after in vitro fertilization and 
preimplantation diagnostic testing for cystic 
fibrosis.

ÅHandyside AH, 

ÅLesko JG, 

ÅTarin JJ, 

ÅWinston RM, 

ÅHughes MR

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Retrieve&dopt=AbstractPlus&list_uids=1513353&itool=pubmed_AbstractPlus
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Retrieve&dopt=AbstractPlus&list_uids=1513353&itool=pubmed_AbstractPlus
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Retrieve&dopt=AbstractPlus&list_uids=1513353&itool=pubmed_AbstractPlus
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Handyside+AH%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Lesko+JG%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Tarin+JJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Winston+RM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Hughes+MR%22%5BAuthor%5D
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ˣ͜ ͦͨͫ͜Ύ ͨͦ͡Ύ͎ͪͤͦͦ ͭ͜͡ΈͼΎ



́ͪͦͺ͔͔ͦͭͦ͒ͪͣ͊͟͡Έͤ͊ ͋ͦͨͫ͜͜Ύ



˸͔͙ͭͦ͒ ͋ͦͨͫ͜͜͝ ͔ͣ͋ͪͦͤͯ͜

Åм ͜ н ͨͦ͡Ύ͔ͪͤ ͭ͜͡Έͼ͔

Åx ͦͨͫ͜͜Ύ ͔͋͊ͫͭͦͣͪͯ͡ у-͙͎ͭͤͤͦͦ͟͜͡ ͔ͣ͋ͪͦͤͯ͜ ό 
о ͒ͦ͋͊ύ

Ǻ ͪͦͺ͔͔ͦͭͦ͒ͪͣ͊͟͡Έͤ͊ ͋ͦͨͫ͜͜Ύ ͋͊ͫͭͦ͡ͼ͙͙ͫͭό р 
͒ͦ͋͊ύ



˸͔͙ͭͦ͒ ͔͋ͦͨͫͣ͜͜͝ ͋ͪͦͤ͊͜

Polar Body Cleavage stage Blastocyst

Day 1,PB2 Day 3 Day 5/6



ɽʪʘʧʠ ʨʦʟʚʠʪʢʫ 

ʝʤʙʨʽʦʥʫ

ɼʝʥʴ1 Day 1-2 Day 2

ɼʝʥʴ3

Day 4

ɼʝʥʴ5

Day 6Day 6-7



˸͔͙ͭͦ͒ ͔͔ͦ͋ͫͭ͗ͤͤΎ ͋ͦͨͭ͊ͭͯ͜ 
͔ͣ͋ͪͦͤ͊͜

ÅPCR (͒ ͡ ͎͔͙ͣͦͤͦͤͤͻ ͊͘ͻ͍ͦͪΌ͍͊ͤΈύ

ÅFISH ( ͫ ͭ͊ͭΈΣ ͻ͙͚ͪͦͣͦͫͦͣͤ  ͙͎ͫͪͤͤ͟͜Σ  
͍͋͊͊ͤͫͦ͊ͤ͘͜͡ ͔͔ͨͪ͋ͯ͒ͦ ͍͙ύ

Å˽ ͍ͦͪͤ͜Ύ͡Έͤ͊ ͎͔ͤͦͣͤ͊ ͎͙͋ͪ͒͊͘͜͜ͼ͜Ύ ό ˽˥˥Σ 
CGH)???



Human Molecular Genetics
Volume 2, Number 8

Pp. 1183-1185

ÅDetection of aneuploidy and chromosomal 
mosaicism in human embryos during 
preimplantation sex determination by 
fluorescentin situhybridisation, (FISH)

Joy D.A. Delhantyet al.

http://hmg.oxfordjournals.org/
http://hmg.oxfordjournals.org/
http://hmg.oxfordjournals.org/
http://hmg.oxfordjournals.org/content/vol2/issue8/index.dtl




˨͔͔ͭ͟ͼ͜Ύ р ͨ͊ͪ ͻͪͦͣͦͫͦͣ ͍ 
͙͍͋ͦͨͭͦ͊ͤͦͣͯ ͔͋͊ͫͭͦͣͪ͜͡



˻͔͔͋ͣ͗ͤͤΎFISH ͣ ͔ͭͦ͒ͯ ͒͡Ύ 
͒ͦͣͨ͊ͤͭ͊͜͡ͼ͚͎͙͎ͤͦͦͫͪͤͤ͊͜͟͜

Ås ͤ͊͘͜͡ ͔͔ͦ͋ͣ͗ͤͦ͝ ͟͜͡Έͦͫͭ͟͜ ͻͪͦͣͦͫͦͣό ͒ͦ 
11-12 , άƎƻƭŘ ǎǘŀƴŘŀǊŘέ)

Åζ˴͙͊ͨͪͤͫͭ͘͜Έη ͔͙͙ͣͭͦ͒͟

Å˨ ͦ мл҈ ͔͙͎͍͙ͤ͒͊ͤͦͫͭͦ͊ͤͻ ͔͙͍ͣ͋ͪͦͤ͜

Åζ˹͍͊ͫͯ͊ͤͤΎη ͙͎͍ͫͤ͊͜͡

Å˸ ͦ͊͘͜ͼ͙ͣ͘



˱ͫͤͯΌ;͜ ͤ͟͜͜͡;ͤ͜ ͨͦ͊͊ͤͤ͘͟Ύ ͒͡Ύ 
PGS

Åʕ ͜͟ ͙͗ͤ͜͟ ͋͜͡Έ΄ ͤ͗͜ оу-пл ͍ͪͦ͟͜

Åx ͎͍͊͊ͭͦͪ͊ͦ͘͜ ͔͍ͤ͒͊͜͡ ͙ͫͨͪͦ͋ IVF

Åʕ ͊͗͟͜ ͺ͙ͦͪͣ ;͍ͦͦ͡;͎ͦͦ͜ ͔͋ͨ͒͒͘͜͡Ύ

Å˽ ͙͍͙ͪ;͔ͤ ͔͍͙ͤͤͦ΄͍ͯ͊ͤͤΎ ͍͎͊ͭͤͦͫͭ͜͜



˾͜ ͍͔ͤΈ ͔͚͊ͤͯͨͦ͒͜͜͡ ͤ͊ ͙ͪͤ͘͜ͻ ͔ͭ͊ͨ͊ͻ ͔ͨͪ-
ͭ͊ ͨͦͫͭͤ͊ͭ͊͡Έͤͦ ͍͙ͪͦͭͯ͘͟

˾͍͔ͤ͜Έ
͔͚͊ͤͯͨͦ͒͜͜͡˭͍͒ͦͪͦ͜

͙͒ͦͤͦͪ
ˣ͔ͨ͒͒͘͜͡Ύ͙͗ͤ͜͟
͒ͦ ор ͍ͪͦ͟͜

35-40 
͍ͪͦ͟͜

ˣ͜͡Έ΄͔ пл 
͍ͪͦ͟͜

3-͍͒ͦ͋ͦ͜ 
͔ͣ͋ͪͦͤ͜6͙5% 70% 75% 85%

5-͍͒ͦ͋ͦ͜ 
ό͋͊ͫͭͦ͡ͼ͙͙ͫͭύ35% 37% 40% 45%

˿͍͙͊ͣͦ͒ͤ͟͜͜15% 25% 45% 55%

˽͙ͦ͒͡ мс-20 
͙͍ͭ͗ͤ͜ 1% 1,50% 1,75% 2%

˹͍͔ͦͦͤ͊ͪͦ͒͗ͤ͜0,50% 1% 1,25% 1,50%







Χthere seemsto be actually no controversyover the
inadvisabilityof aneuploid embryo transfer, the major
issue being the safety and reliability of aneuploidy
testing,which will no doubt be further improvedin the
nearfuture.

Anver Kuliev, Yury Verlinsky



˴͙͔͊͟ ͨ͊ͼ͙͔ͤͭ· ͫ ͍ͨͦͭͦͪͤ·͙ͣ ͔ͤͯ͒͊;͙͊ͣ 
͙ͣͨ͊ͤͭ͊͡ͼ͙͙ ͔ͨͦͫ͡ IVF ͨ ͦͯ͡;͊Όͭ 
͔͙ͨͪͣͯ΅͔͍ͫͭ͊  ͦͭPGD ͤ ͊ ͙͙͎ͫͪͤͤ͟ 

͔͙͙͚͊ͤͯͨͦ͒͡Κ







ˤ ͊͘͟͡Ό;͔͙͔ͤΣ ͻͦͭΎ ͔ͪͯ͘͡Έͭ͊ͭ·  ͦ;͔ͤΈ ͎͔ͣͤͦͦͦ͋΅͊Ό΅͙Σ ͪͦ͡Έ 
PGD-AS ͯ  ͨ͊ͼ͙͔ͤͭͦ͟ ͫ  ͨͦ͡ͻ͚ͦ ͙ͣͨ͊ͤͭ͊͡ͼ͙͔͚  ͔ͤ ͦ;͔͍͙͒ͤ͊Φ 
˽͊ͼ͙͔ͤͭ·Σ ͦͭͦͪ͟·͔ ͎ͣͦͯͭ ͨͦͯ͡;͙ͭΈ ͔͙ͨͪͣͯ΅͔͍ͫͭ͊ ςΉͭͦ 

ͻͦͪͦ΄͙͔ ζ͍͔ͦͭͭ;͙͙͟η  ͫ Σ ͨͦ ͚͔͚ͪ͊ͤ͟ ͔͔ͣͪΣ 10͔ͪ͘͡·͙ͣ 
Ύ͚ͼ͔͔͙ͭ͊ͣ͟͟͡Σ 8 ͤ ͦͪͣ͊͡Έͤͦ ͍͔ͦͨͦ͒ͦͭͦͪͤͤ͡·͙ͣ ͙ 6 
Ή͙͙ͣ͋ͪͦͤ͊ͣ ͒͡Ύ ͙͙͙͋ͦͨͫ ͤ͊ ͔͒ͤΈ оΦ







˻͍ͫͤͦͤ͜ ͙ͨͪͤͼ͙͙ͨ ͤ͊ ͫΈ͎ͦͦ͒ͤ͜

Ǻ ͪͦͺ͔͔ͦͭͦ͒ͪͣ͊͟͡Έͤ͊ ͋ͦͨͫ͜͜Ύ

Å˸ ͔͔͚ͪͦͪͪ͜͟-˽˥˥ ͊ͤ͊͘͜͡ ό͒ͦ тн ͎͙ͦ͒ͤύ

Åʕ ͭͪ͜͜ͺ͊͜͟ͼ͜Ύ ͔͍ͣ͋ͪͦͤ͜͜

Å˽ ͔͔ͪͤͦͫ άͤͦͪͣ͊͡Έ͙ͤͻέ ͔͍ͣ͋ͪͦͤ͜͜ ͍ 
ͤ͊ͫͭͯͨͤͦͣͯ ͼ͙͟͜͡Φ



˻͍ͫͤͦͤ͜ ͔ͭͻ͎ͤͦͦ͜͡͝ Σ ΅ͦ ͔ͤͦ͋ͻ͒ͤ͜͜ ͙ͣ͊ͭ ͍ 
͔͊ͪͫͤ͊͜͡ ͒͡Ύ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ

Åx ͊ͫͭͦ͡ͼ͙ͫͭͤ͊ ͯ͟͡Έͭͯͪ͊

Åʕ ͭͪ͜͜ͺ͊͜͟ͼ͜Ύ ͋͊ͫͭͦ͡ͼ͙ͫͭ

Ǻ ͪͦͺ͔͔ͦͭͦ͒ͪͣ͊͟͡Έͤ͊ ͋ͦͨͫ͜͜Ύ

Å˸ ͔͔͚ͪͦͪͪ͜͟ -˿˥˥
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Chromosomal screening at the blastocyst 

stage was associated with high implantation 

and pregnancy rates. These results suggest 

that the application of comprehensive 

chromosome screening may assist a subset 

of patients with repeated implantation failure, 

specifically those capable of producing 

blastocysts, in achieving healthy pregnancies. 

Further well-controlled studies to confirm 

these observations now are warranted.



˴ͦͤͫͯ͡Έ͍ͭͯ͊ͤͤΎ ͨ͊ͼ͜Ί͍ͤͭ͜ ͘ ˽˹ˤ
˴͜͡Έͫͭ͟͜Έ
͍ͫ͊ͣͦ͊͋ͦͪͭ̆ͪͦͣͦͣͤ͊͜ ͊ͤͦͣ͊͜͡Ύ˽͍͙͚ͦͭͦͪͤ ͙͙ͪ͘͟˾͔͔ͦͣͤ͒͊͟ͼ͜͝

1 ˹͔͍͒ͦͣͦ͜ 15%

1 ˹͔ͣ͊Ί 12%

1 ˽͍͔͔͒ͭͪ͗ͤ͊͜ 22% PGS?

2 ˹͔͍͒ͦͣͦ͜ 25%

2 ˹͔ͣ͊Ί м 24%

2 ˹͔ͣ͊Ίн 28%

2 ˽͍͔͔͒ͭͪ͗ͤ͊͜ м34% PGS

2 ˽͍͔͔͒ͭͪ͗ͤ͊͜ н45% PGS

3 ˹͔͍͒ͦͣͦ͜ 40%

3 ˹͔ͣ͊Ί м 46%

3 ˹͔ͣ͊Ί н 49%

3 ˹͔ͣ͊Ί о 55%

3 ˽͍͔͔͒ͭͪ͗ͤ͊͜ м51% PGS !

3 ˽͍͔͔͒ͭ͗ͤ͊͜ н58% PGS!!

3 ˽͍͔͔͒ͭͪ͗ͤ͊͜ о68% PGS!!!









˴͙ͤ͜͜͟͡ ͍ͫͭͯ͜Σ Ύ͟͜ ͨͪͦͨͦͤͯΌͭΈ 
˸͔ͭ͊ͺ͊ͤͯ͘ ͭ͊ ˸͔͔͚ͪͦͪͪ͜͟-˽˥˥
ÅColorado Center of Reproductive Medicine 

(Denver,CO,USA)

ÅSher Institutes for Reproductive Medicine ( 
USA, network of clinics)

ÅReproductive Medicine Associates of NJ ( 
NJ,USA)

ÅReprogenetics (USA-UK)

Å˴ ͤ͊͜͜͟͡ ά˹͊͒͜Ύέό ˴͙͍͝Σ ̂ͪ͊ͤ͊͟͝ύ



˻͍ͫͤͦͤ͜ ͔͔͍͎͙ͨͪ͊ ͔͔͚ͣͪͦͪͪ͜͟-
˽˥˥ ͤ͊͒ ͔ͣͭ͊ͺ͊ͤͦ͘Ό

Ås ͍͙ͭͦͣ͊ͭ͊͘ͼ͜Ύ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ

Åx ͜͡Έ΄ ͍͙͙͚ͫͦ͟ ͍͔ͪͤ͜Έ ͙ͦͭͪͣ͊ͤͤΎ 
͔ͪͯ͘͡Έ͍ͭ͊ͭ͜

Å˻ Ω͋Ί͙͍ͭ͊͘͟͜ͼ͜Ύ ͊ͤ͊ͯ͘͜͡ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜

Å˸ ͙͍ͦ͗ͫͭ͜͡Έ ͫͦͪͦ͟;͔ͤͤΎ ;͊ͫͯ ͒͡Ύ 
͙ͦͭͪͣ͊ͤͤΎ ͔ͪͯ͘͡Έͭ͊ͭͯ 

Å˽ ͔͔͙͍ͪͫͨͭ͊͟ ͔ͣͤ͘΄͔ͤͤΎ ͼ͙ͤ͜



ˤ͙͍͙ͫͤͦ͟

Å˿ ͔͎ͭͪ͊ͭ͜Ύ ͭͪͦͺ͔͔ͦͭͦ͒ͪͣ͊͟͡Έͤͦ͝ ͋ͦͨͫ͜͜͝ ͭ͊ 
͔͔͚ͣͪͦͪͪ͜͟-˽˥˥ ͚ͤ͊͋͜͡Έ΄ ͔͔͙͍ͨͪͫͨͭͤ͊͟

Å˽ ͙ͪ ͒ͦͫΎ͎͔ͤͤͤ͜ ͔͍͎ͨͤͦͦ ͍ͪͤ͜Ύ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ 
͙ͤ͟͜͜͟͡ ͼ͔ Ί͙͙͚͒ͤ ͔ͣͻ͊ͤͣ͘͜ ͍͙ͨ͒͜΅͔ͤͤΎ 
͔ͪͯ͘͡Έ͙͍ͭ͊ͭͤͫͭ͜͜

Å̇ ͔ Ί Ί͙͙͚͒ͤ ͔ͣͻ͊ͤͣ͘͜ ͔ͣͤ͘΄͔ͤͤΎ ͟͜͡Έͦͫͭ͟͜ 
͍ͫ͊ͣͦ͊͋ͦͪͭ͜ ͨͫ͜͡Ύ ˨˾́

Å˸ ͙ ͍͙ͨͦͤͤ͜ ͔͔͎ͨͪ͡Ύ͙ͤͯͭ ͨͦ͊͊ͤͤ͘͟Ύ ͒͡Ύ 
˽˥˨Η



˭͔͔͔͊ͫͭͪ͗ͤͤΎ
Å˽˥˨ ͔ͤ Ί ͨ͊ͤ͊ͼ͔Ύ

Å˨͡Ύ ͜͝ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͔ͭͪ͋͊ ͙ͣ͊ͭ ͔ͤ ͔ͣͤ΄ Ύ͟ р-6 
͔͍ͣ͋ͪͦͤ͜͜

Å˽˥˨ ςͼ͔ ͔ͣͭͦ͒ ͔͔ͫ͟͡ͼ͜͝ ͔͍ͣ͋ͪͦͤ͜͜Σ ͊ ͔ͤ ͝ͻ 
͍͔ͫͭͦͪͤͤΎ

Å˽͙ͪ ͍͙͙ͦͪͫͭ͊ͤͤ͟͜ ͼΈ͎ͦͦ ͔ͣͭͦ͒ͯ ͔͙ͤͣͤͯ;͔ ͔͋ͯ͒ 
͋͘͜͡Έ΄͍͙ͯ͊ͭͫΎ ͟͜͡Έͫͭ͟͜Έ ͼ͙͍͟͜͡ ͔͋͘ ͔͔ͨͪͤͦͫͯ 
͔͍ͣ͋ͪͦͤ͜͜

Å ˻͒ ͤ͊͟Σ ͍͙ͨͦͤͤ͊ ͋͘͜͡Έ΄͍͙ͯ͊ͭͫΎ ;͊ͫͭͦͭ͊  ͭ͊ 
͔ͣͤ͘΄͍͙ͯ͊ͭͫΎ ;͊ͫͭͦͭ͊ ͔͔͙͍ͨͪͪ͊ͤΈ ͍͎͔͚͊ͭͤͦͫͭ͜



́ͪ ͦͺ͔͔ͦͭͦ͒ͪͣ͊͟͡Έͤ͊ 
͋ͦͨͫ͜͜Ύ Ҍ ͔͔͚ͪͪ ˽˥˥Ґ 
˱͔͒͊͡Έͤ͊ IVF???


