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SUMMARY

Buderatska N.O. Preimplantationgenetic screening of embryos after
vitrification of human oocytes. Qualifying scientific work on the rights of the
manuscript. Thesis for a candidate degree in biological sciences (dufctor
philosophy) in specialty 03.00.1Zryobiology” (0917 Biology). i Institute of
Problems of Cryobiology and Cryomedicine of the National Academy of Sciences
of Ukraine, Kharkiv, 2019.

The analysis of the survival rate of cryopreserved cultures by hoowyte
vitrification allowed to establish that (71.7 + 8.1)% of oocytes retained their
morphological integrity after heating and (84.0 £ 8.2)% retained their main
function - the ability to fertilize. The study of morphological characteristics of
embryos cliured in vitro on the third day of crushing made it possible to find out
that from freshly released oocytes (87.7 + 8.2)% of embryos developed, of which
(69.8 = 3.5% were without signs of fragmentation , at the same time, for
cryopreserved embryos, thesedices were 88.4 + 9.4 and (66.9 = 4.2)%,
respectively. On the fifth day of development, the highest number of embryos of
the highest category developed precisely from cryopreserved oocytes.

The preimplantation molecular cytogenetic analysis of cells tog
trophotoderm has made it possible to determine that preimplantation embryos
derived from fresh and cryopreserved oocytes are characterized by high geneti
heterogeneity. FISH analysis of interphase nuclei derived from cells of the
trophotoderm blastgst found that euploid (45.9 + 3.3)% of embryos derived from
freshly released oocytes and (44.2 + 4.1)% were from cryopreserved. Among the
revealed pathologies, the most frequent were regular aneuploidyas.

The main criteria for assessing the preservatibnoacytes after the
aggressive action of cryopreservation factors are morphological signs of gametes
The study of the influence of endand exe cytoplasmic polymorphisms on the
survival rate and the subsequent chromosomal status of embryos obtained fror

fresh and cryopreserved oocytes made it possible to find out that the survival rat
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of oocytes with morphological characteristics of the norm variants was more than
(98.8 = 8, 1)%. Of these, the stage of blastocyst developed (67,8 £ 2,7)%. The
morphologi@l anomalies of the first polar body did not affect the fertilization and
subsequent development of the embryos to the stage of the blastocyst, as tf
frequency of their fertilization and the rate of fragmentation in vitro corresponded
to the parameters dhe group with normal variants. ZP anomalies have different
effects on oocyte survival. Thus, cells with thick ZP more often degenerated after
cryopreservation, which was manifested in its destructidcyteswith thin ZP

were characterized by high rateSsurvival and fertilization. Survival of oocytes
with vacuoles or cytoplasmic inclusions was (36.2 + 8.1)%. The results of our
study allow us to conclude that the effect of this pathology on the cryostatability of
the oocytes. Presumably, the presentexxzess water in vacuoles can have a
negative effect on the processes of dehydration of oocytes. Oocytes with multiple
pathology had the lowest survival rate after cryopreservation. In vitro fertilization
and fragmentation rates were significantly lowsrt in other study groups.

After cryopreservation, redistribution of morphological forms of oocytes
was observed due to the high survival rate of oocytes with normal morphological
characteristics and the elimination of oocytes with multiple pathologyheAsame
time there was an increase in forms with the pathology of the cytoplasm and
increased oocytes with defects of the structure of the polar body.

It was found out that the largest number of aneuploid embryos developed
from fresh and cryopreserved otey was found in a group of oocytes with
multiple pathologies and sinorphism of the first polar body.

Taking into account this fact, we have developed criteria for evaluating the
morphological characteristics and localization of the spindle division neghect
to the first polar body, and comparative characterization of the state of the meiotic
spindle of human oocytes prior to and after cryopreservation by means of
vitrification. The evaluation of the morphological characteristics of rieotic
spindleallowed to establish that after cryopreservation, the number of oocytes with

a compact spindle significantly decreased. So, after cryopreservation in (5.1 #
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0.3)% of cases, there were oocytes in which the spindle was not visualized, whicl
may indicate itslamage. Eggs were found at the stage of telophase II, which were
(9.6 £ 1.1)%, indicating premature activation of the oocytes.

It was found that the number of euploid blastocyst positively correlates with
the morphological characteristics of meiotic spend he relationship between the
location of spindle division and the euploidity of embryos at the stage of blastocyst
is established. It is shown that morphological characteristics of meiotic spindle of
euploid embryos have a correlation with the spindtation index (r = 0.36, p =
0.05). In the group with the morphological characteristics of the spindle and the
proximity of its location relative to the polar body, the number of euploid embryos
is believed to increase.

We found that cryopreserved oocytesth anomalies of the polar body
revealed severe malignant meiotic spindles immediately after heating. Fertilization
of oocytes with disorganized spindles can lead to chromosomal aneuploidy anc
termination of embryos development.

After cryopreservation,he changes in the angle of timeeiotic spindle
location relative to the first polar body were detected. It is shown that after the
cryopreservation, the indicated angle increases significantly, and in the embryos
that have evolved from such oocytes, tlegjfrency of aneuploidy increases.

Thus, the chromosomal status of embryos depends on the quality of the
meiotic spindle and its location relative to the first polar body, both in the native
and in the cryopreserved oocytes.

The paper presents a modern bibtelogical design for the reconstruction
of oocytes by transferring the first polar body to the enucleated donor oocyte.
Studies have shown that during the first meiotic division, the uneven chromosoma
difference between the oocyte nucleus and the pio&r body may occur, which
may lead to different types of aneuploidy in two embryos derived from one oocyte.

Cryopreserved oocytes after reconstitution are capable of restoring their
function, since the frequency of their fertilization and the charaateir of

morphokinetic development of embryos in vitro do not differ from control.
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However, the frequency of aneuploidy reconstructed embryos using cryopreserve
donor oocytes exceeds the control index, which may be due to dysfunctiona
dysfunctional cytolasmic metabolism due to the effect of cryopreservation
factors.

The use of genetic diagnosis of embryos to their transfer to the uterine cavity
allows for the detection of quantitative chromosomal disorders and transferring to
patients only genetically mmal embryos and retrospectively assess the influence
of cryopreservation factors on the genetic apparatus of oocytes.

The results of the work can be recommended for use in the educationa
process in educational institutions for the training of speciatistarious fields of
biology, in particular cryobiology, embryology, morphology, cytology and
genetics.

A theoretical and experimental generalization was carried out and a new
approach to the solution of the problem aimed at improving the methods of
cryopreservation of human oocytes is presented taking into account the results o
molecular genetic testing of embryos derived from cryopreserved oocytes.
Morphological and functional characteristics of fresh and cryopreserved oocytes
were first studied deeply.A system for evaluating the extraction of
intracytoplasmic structures is proposed, which can be used as markers of oocyt
cryosurgical resistance. Based on polarization microscopy, for the first time
morphofunctional characteristics ofmeiotic spindle bebre and after
cryopreservation were determined, criteria for its evaluation and use as a predictc
of oocyte cryosurgical resistance were developed. The sequencing of the ney
generation genome and fluorescence hybridization in situ demonstrated the
absenceof the influence of cryopreservation factors on the frequency of
aneuploidy embryos obtained from vitrified oocytes. The influence of
cryopreservationdctors on the viability okenucleatedand reconstructed donor
oocytes was first studied.

Key words: oogyte, preimplantation embryo, cryopreservation, vitrification,

preimplantabn-geneticscrining aneuploidy.



1€

1 f we v

lrtrfJws vl Iy Rrm 1T 110 oY1 ? 19
l vl 21

tdrruwffaaafarvishwfr¢f?rw motosuvrt 30
JI{ARUV W] [OSrR1TR, "HULYOGOHLT W 1 wWwyrmJTrR
rwy fyrm 1 ofruv vo IRrRIvypr1ric mtff L
(frtwfiryuvywer Jwosrtovugr)
1.1 [ stV W kzdtyl sddldd 9af € ©tedIl€ s 30
126z yOmdzs WEkZdzH O3] dzlsOdz! dz2'@ SO f 36
Ctec' BCtsdzMmj tco zo Odedz? tsBYdIls' o dz¢ H d da
1.3 MmsdsmMsdzde? OdzEzaz@dr'dzd ¢ O g€ 39
R T dzHEZCERE IS
tdryrwfo2rtweéf R w fruvfrrR L8] wrryg50

2.1 [ sdigds HOMYz] A j dadgw 51
2.2 [jlsHdydy OMfjCIlsd HtsMmdz" HY 52
23WdzH S y' v Mk jtesobdvy' 52

241 d dzlz y j dzdzv s O s jsdeizSHigDgE dr fipdetydt 53
Cslsf dzj € Mk
25[ y' S Ovintszdzfdds' tsydls' o 53
2.6 steW sdztse ' Y dzOls & yJ as ©y g lsias fsdzO L d3 55
ssydls’ o
27 y' dz2€ 0 MmlsoOdzz 3 2fsdsid' ydtts s 5 9 j 55
2. 8 td SsdmMsckzs y' w ssydls' o L 59
Hedzstem! S dm BYdIls' o
2. 8.1 [(dezCdzj Oy' v HBdestems Cda 59
2. 8.2 1 Jtod daj Mg dadzw fJtch setists 60
6 ydf e d@Gudagic s S ysilaso
2. 9 st sCtsdmjtcolzo Odedgy tstsydls’ o 61



2.9.1 SmMyfsctdy' v tstsydls' 9 L t

2. 9.2 165dOHMNedHE] BGntdzisH Y j da

2.9.3 10cte" 9 sBsYdls' 9 IsO 9o dHC

2. 10 [y dA® qooddsdssydls' 9

2. 11 1 Ofdz' Hdzgj dgdzv tsBBYdIls® & N dzw =
MfJtedd v o tf zOL i3z

2. 12 [y O mbskzf jdv ' dzo Oc' dzOv

2. 13 [y o0 jWijClsdodetsmils' L Of d

2. 14 [stp'tede®s@zse ™ ydzd -~ f OtcOd3d Iste’ ¢
Hs' B dzOdzls Oy’ 2 dzd» MIsOH * 2 inteiteoL 8 d Is € |

2. 14. 1 [y' dzB30 HjsazHE| tc it af ISZ Iz

2. 14.2 [y &€ 0O J 3B tc'iwitzd® dzO 4

2. 14.3 [y’ dzt OH {836 i wzOd 5 ¢

2. 15 1MW Cdz' Isd dz stesW j €
d 3B tc’ tsdz' © dz¢ Hd dzd

2.16) totso J H j dagdzv W dz¢ St j Mippiels dzts’™ @

2.17 [ j Ist#P&D NGS T ff j todgtH dzO tzld @® ¢ dzts M s «
ts iy dztf 6zO Is W g f¢ €3 § @aiia@ah s 2 § dz€ todrzw

218w s OIsd Misd ydzd 2 0OdzOdz' L

219) tcsctcOd3dzj L OB j L ff j yg dedaw

220l S BstedMlsOdz' 6 OCIsdoed
tdrruwf{BdafavysAwl1o6fPlwsovphpctd
ARUGY 1L UBRYL W Mot syt REURSR [ 1t
wy stwfsfrertdflorvrm [[ARWI [ ]
tdrrwf 4. 1otoor wi-Ndnuvwivh e Jo st R
(fa1twfrwl, JuouiRrRIGLTRM wy &l uwr ] R
stwl{sfrertdI I orrm [JARGWI wy 7r-rR"
sd w v OARU[I[ OV OURYL RM "HUFT ULSU!I

17

61
62
62
62
63

65
65
67

67
68
69
71

12

73
74
74
75
76

91



18

tdryrwferderwflféorvefwswRhy1 RE w5t F101
(ft1twfywl, [t RrRIOGILRM wy ol wr []R|
stwls{1ert”REIHAARVW wy T wyl1RIR
fLtafrnvrsAwf1¢J?1RIR MOL dsu[ | RHI
frduovryr o d Jrtrovrl ¢

Jrruwfrterrwfl[ o1 vefwswRY L RE #gst F110
frotwlfywl, JutrR{OG1TRM wy stwlfs 1!
wef[ ¢ (1vsfroAwwy vo lrtrrrerinc
{Jctad vwfo

V1oL P21 v d1 1Sl ftraveE ?uvdéuvwl 115
Il Re1 ] sR 123
gl R s IRsSsJ{IRHUOGTRM 1T 1(] 125

r{rov/fg jéejd § dOzCtoadhi ftOyY' L H 148
Isd s HdMJ telsOy"
F{rovfs Aisdshk’ kol @ss®yl g mnjst 154



ASRM
BRCA
DIC
ESHRE
FISH
GnRH
GV
ICSI
‘n vitro
[ ww
[ w
NP-40
SSC
TORCH

ZP
1wl
s
s
[
18
1
U
S 1
11
AL
]

| —

m S~ S ~ ~ s = =— =

18

dptrJws vfifliyrm wsftdyrpr?
Odsj tod SOO iy’ S fobmstdsHOz Ctds f o dats® B H
& v SR & dGY (Cd da) ' 2 da@asdz@hces»)
HW jto] dzyzlsddet j toj dzy' 2 dzd 2 € tsdzlste
lo tets JOR fYC deff tes g B H @ j BB t6' &

Wdzs stej iy dzlsdz@nsitt’ BtcdH ' L Oy' w
CsdzOHBIstetsy * dz tj dz' L  dz@ G 15t d3ts dz
germinal vesiclé L OtcsH S s d2 Hfkrdtej Yy

CdzstcOydIissf AOE OB d P tc BRelstsL °
fLO Yydodda Btec Odz L 33

B IsOWOHICZEtSEE d3j 2 BL 12

B ISOWOLO fjhtsets BB 2tL Iz

dztsdz W j dzts §isfis' C tns[dZzj Is O dzts dz

Medz sead?2 wtLyddz Sdhdzsets d&Olsts
Cosff dzj € " daW j Sy 2dedr ~oBttsB,
' dgCd Hts f dzsH Iz

Zonapellucida 9 " Isj dz' dzso © tsB tsdzts dz§ O

o' telzfmnu J Wz dathls z  dzt H d dzd
odzzlste’ hdzt sCdz' Isd dzgdzO BOMO
Hsfsd3' ydz2' tjtftsHiEzCIsdo dz
Hqd3j sddzhizdz WisCMdHE
HjLBSCMdtededzzC dzj " deso © C dMmdzsls
dsdq dzj dzg dz' € ts dz!

J BBt sSlstcOdzmW | to
JSMstcOC tstclf stcOdz! dzgj L Off dz' H dzj dzdz
J OzH B dzOL BBOIsd ydzd2 6 Isd ¢ &z dzlz d3
Jf " Hjted3Odz dzd?2 W OCItste tesMmiskz

e’ Bftetslsj CIststs

sj o dz



20
dzm | dzs it €2 A’ sdz' ydzd?2 cGtsdzOHTSIS
[{d 3" ) dz2OtetsH dz0 fsH d dzd yw

[ Cdz ["CteBd Is

[s8 Ssy§istcSdz@ilz dz Mdzd 2 ¢ sd3f dzy ¢ M

¢ a3y dz

t ¢ tt'" HEd2 OL Bl

Y fJtejH' &G dOjlsdiyls PwizisO@ H " Oc¢ dzetsfls d ¢
1 14 §4tdH" B3 dz@dzlsjOsyd mpldefsP dz' dzc

1o fosy OdzH * sz

1wv f sdzvtetdzy Is° oz

I fjtjdej My dedev Jj 3B’ tsdz” o

g1 wr mMddzHtetsdz " B desH j W' ydlskz

U kctsW j CIstsH j tcd3O

01T Fdzt stcOLoEzZCtso O H' Ocdetsisd ¢ O
A1 Wiedz' Czdzw tedzO to' H d dzO

At ls WOCIstste totsMmiskz

AY ] Wisdz' Ckrdzsmisd gz dzé ¥ yd2 cGtsteditsdz
Mo ~n el d3dzO Odzts B3O dz* W

AL} yj dzste StecOdz LOY'~ & Sttskstksts



21

l vl

[ B tlzdzlslzeo Odzdz? o d B 56z disdjydieozdests @ azOW Y J
fsCOLdd®asfz " Hodh L dzOykzh ™ s’ H Yy
LOBJj LY Jjyd dedgv o' Hdp Istets cadz)y i) ddd iy dztz§ bzez® dzdiz"
By zdep PesHwW € d L Bjted ) dedzt Edz' COdzt dztsets
L OMissMmizeo Odzdzy o3 [A. £ Mtizs § Azees dzteds'B 2z d30  dzd L ¢
Cdzj tcozo Odzdz? Gtsydls' 8 L Ezdso dzj dz0 tsMsB |
oL &3 totsdz, o dMtsC dd3 o d3& fxls Slaki tedksods,” Tde@ Vst
Zona pellucida(ZP) SO ddL+ Cdd3 M " o9  Hdztsh | dzdzV o
Cdz' sfBllzg tc” dz Istsc s, 2O Cto' stoj L dMmlisj dzls dz'
ol dzd @ Olsd ' a BstoW sdztsc * ydz st dzd o sMls
f sz Bl L B

1 d ! Ctsls jz3tf ge'tc OdsO dzS ffls o s L dz'j) d3dzv  H 5 dz0 Y
MlsOs s eoMmj B' dzd & f S Zzdzw & Gz Gdedze 3 § Otc d
B'dz ' Lde sz toj f oMz sdodBmiEz’ dids'Oud ¢
B' sdztsg’ ydzO BJLY jJCO odCtsted MilsOdedzy da tsdz
COteOdzlsd dzz L Bj stk 9 ¢ dzt yj dedgv " datv " C Iz
tde J Syt 2ded i3 OG § dzls Od3d w g fjtcjHOE Is!
Cdz' sddzd L O@stesy z8 Is' Mw 6° d3 ENjvte” ©Qb 4 ik
ftesh dls' djts aldsjtshils z 0 O dzdz

sto' ¢ tmMdedzetstsydIls' o i ted o d ¢ tsdzO dzdz
ol ftosHECIsdodzd @ t Ms'] Bdztledgtze ‘L2 dzO2 9 O dzd 9 °
iz v O fdzd A 2Ok S 59 d Rdv2S B Is g dztOd| tg =i ftcOC
odSsted MisOdzdzy f tod [@Az5]9 I as@dBdAHS ‘B8 j € tf 'das & B dzfr
stsydus’ dgj Usasftcj 3 J§ dedzv W j telsddz! datsmls® f jte r
ftcdo sHEz otgjHiCai HARYIS d o fztf R OIS & t5 @ di- dsBHES SIS
 sdz szt Quizd’ stz Hh s s OB  toj f;tetfstadg €
f 4 tc] dets@Bln o dMdzOy j dedg'tf s dalz' C\OHE * eH Sdes B G E



22

of BSC s W j C Isdfjolsts(H:" o dzd L Ctslsj A3 j e Ols Iz te dzts
MisOlsj o df7,8€ dz' Isd dz

lted odWwe dzj dzdz' o Qitds' d dtilsFef Rlzd & j dz' @, L €
dz¢ H M’ Cerjotigz §f & fHiz - dZBRLA), W C Oy’ 2 590 Odz' L
tedLdSC 3 tetsLodlsClz f @OCds Ods ' WdESCO Lo dzO
Modz ff " ke csPstc] § PHBSWOd ZO IsOCIsdE O o]
Ctc' sCdeMmj tco Bh Pdzgar ScydB®Edo dzd d3 o stez yOd

1 Yy O fmdztsts fiHls vc@idz' 6 § dzj Is d e’ M) zsts te ohdjfrpsdévo
Wistcd3sz o Odzdzy Mmd dzi &8s 3l d i) gz@y # dpdef dzs © ydzd € °
mMddzHtesdBz 2z j By Jigdene@ st jdzj y' °’ M ntetsd
ZzO 3¢ ts° ntesdsmsd3d ) , LOoHWEd MEyomdad
G4 dzj Isd yded o3 eB] KB HzOdgls P gigfp B ez @zts dzts s d ¢ d  H ¢
LBjtoj Gldsf HstOGffr ' detsC dzOH O dz' ftoso
dzOte s H Y J dzdzW L H[Oll o izH sHR[jldsdfcdzds L ° o ' H s d3fs
dz' Czo Odzgdz’ L& nsthbd@'datsH W3j -~ Odz' L d&3 off dzde lz | oz
toj L [AB 3.1 dzv IsOCdr § Oy' * dzlsWstS dzfigy) s 2 8 & dizti'd
Hts fteseo jHjdedgw s JtecOlsdodedr olstclzyOdz .

Ifmd B d&hts’' {(ofzdvtcdshls' dOBkos O' o
COizjIsd Cto' sCtsdefnjtcolzs Is! Iz ttOdzdz! sz tc
" He" " H HdV LBJjt])d ddaWw W J telsd dalzidatzdnds * f HE
Y dlslsw Hdzv {80, 1% Jd @ifsc® ) zZo Odzgdzr MIsOIsj o d
ZOCtsf dykze Olsd tsydlsd k2 3" detsC [16. dadL * S d ¢

v odff OHSC OR, ¢ s dzd BteW sdzts e ydz'
dzj 5 Isd BOdz' ded 3 OBt MY tesBslyde dsd ud 4 4o
fOy' ‘' dZsC Oz 1 sCOLOdets ftetso j HJIRAS). [t u L

1dL! Ctslsj B Big@®lg Ftgdigdzy Hsdeste DL & & D dzis tize
f sHtekzHfddte W C° f dgB@Rlsidls' B Ols' ¢ Od3d 9 B
CjftesHEZSsdadesdB o' y' |

[ ddis' €' cORBegPH8IBls] B3 j O E ¢ B
himflsd 3" Mwisy'da' € ' Mdzw G solststedetsets tsBfr



23

dzj of @2sf o GjLEd® sOlsdzbhj C gz 2 dz L O st @200
odStstcdmisso zo Olsd .

UHBMS 5 dzO dzj dzdte ' § & ts dzfy e Wwh O datzy H O d3
fMisstes 0 Olsd BOdS d vyetsdeBtei G n kst Cd |
Mddzmtesdz’ L Oy’ tej yqydz' aglspsd@ddgg 2 Hdzw o (¢
Hedste: S Bsydls' o bk dto skl s6j & b izt
f4dtwjdsmz "Hite L &) st {6 OEpmeyQagzdy o

1OoHWECd HBMWGEdzj dzdzv 53 Cto' 5B tsczsg '
' Odedzy B jLf dz HHY Cto' t5C tsdzMm§ tdzmidse O dzdn Ist
rfuol.ed odSttedMmlsOdzdz € to' sERtsBzig cis & Odedsa
fteSCtcOdL BB N ' H dts L OB j YQdud sq tcj dzj dzdz"
BV sWEdSy' sdod ddr "0t0Skjtdmlsds,
Of O OASAL. s sted € to' 5C gty jinds f ez ez 20 ¢ j
CjftesHizS Isd o dzd o Cdz' lsdam. O dzj gizdgs Hed Qegizls
Cte' 5Ctsdzfj teo zo O digyO dzis B g I tizlz o o O zls dz$ 17 dziz ff s
fjtejHkzoOld odeoyjdzdzy of dzdo bz WDOC G Isd
Of OLOBRC dd3 yd dats d3, o dL dz0yJ dzdzV I ® gzdzy J udk
Cjdzgjlsqudzd? Of OOk tojftesHbkSIsdodsdn € o
GO W Bsd Mz yOfmdedn HEMd HYjd .

st thfjtc & as@®dzdpls * o ' ClaigPliis s Y didg @ 'd
9 jdzd € 2 tetsL d&3' to, o d 9z o ool jdRiz Mmlis] 1o 'sH
MY * otoh jHiddzr f dzsh ' BsdiRB.mtz &'B5d s dyls @G0
BB SOW OL O ww d3oO¥ Is! dzOW g tzls dzdggstc jlgsigdeifslz W dzc
Csdzd J3Id3O L HOIdzl HJ§ tsd d¢i tc @uydzets @ts d mdzd »
s j B j tg Ot Hdzs o dzs 0 Odz' 924 [ 5 ysRERj ), | Aot
Yyom wHifsd BitedL Oy " '@b@a tsf ff Rz 3]s o)
RS OR] ojtejls daOR forsH 'lszipw s O © L &' d
By zis'  f todaf 4 IS di@jddguf dzsh ®, ° o  freetisdzd dajj te
tds L adff Is ] dz3izfirS]. ts dz



24
pdej 2 dzs” H " E cOd3j sO~A ‘ Bz § dzds
Bsto W ts dzts d6 'Oy deigtsatc W 5 € '~ dRjtelOd: Usdizdodf dnts 'J[B6liz' | dc iz B
- tots d3ts iy s €3tz ) JHrzdzl * dz' h sHififls daj o fff I ' i dz' dzd o
JBBIL' s jdagj LA, ' LEzdtsedzs ¥ Is! twcOdzdz B dzt
OBt ftstokzh jddav ftesyjm o ' B zOdB/PY" °~ j C
stsdiz HBMdz' HY j dzdz'C 'Y tsixiffig Jiztc aY EOL Gdzded D dzO
Of OB tc' sdz' 9, Glsted@BOdzdr L, ¢ tO©CHAFNGHAM | toe
1tsH " B dg Hsfmdz' HY J dgdz? dzy (tetse tsH d dzd mpw
HOEBHUOMIstslsd dzj oL nsH Y j dadz? Rtetsdiismsdy
oL dIstotsy j D . sBEYd R OtcOCIsjtedmisdCd d3tsy
fsfzdvy 2d’ o' HB ddatsfls' , 5B L B dzj dz
MitejHsadh O SO L O¢ @dz' dAEiplC dEjRIRRR ] L HStotS &
18 L 8¢ tetslsd L dOkzStsoaddkd e
rdmd elsOmyB BlsD ded C 5dzZOdzZO o t6OMBRBE Or o' HESA
MdMmlsj &3 tjftesHizEy" "’ wls' s 101 LE O
toj ftesHEZCIsd o dzts”’ WikzdCy* Iso Otcd dz dz® H (
Cdz' sddzded s o] (-Dic@sydzd BEOW @®C s 5o &y ( dats
0111U001197) kO 2.2.6.108 ¢l doy,j dadgv

fted o bdW SOy’ O Bl s zds y' sdod
Cdz' sddz SO j BB’ tsdz' 9& (detsdgjte HJjteytej  flk
[JjO ' L OosHOd jb6MNizss il daeday O MdE s is

C' dz €' Mdzeds ResdBshModdds OdsdOd 2 )t
slstcd B3O dzd ~ f° fydzw L Of dz' H dzj dzdzv Cto' t5C ¢
odnrn  Hdzadd3d tsteW sdztse " Yyded d3d =~ Otc OFS Isdpdie=d |
GjLkd lsOls Cots disgmtal SR jSE  fls j dals des s Is
oIt ts dzOBtstelz j d3Btc” tsdz' o .

[ 2" HBMwYedy dzgdgw § sflsOo dzj dets’ i Isd
L O9 H Odzdg™ :

1. Il dL dzOydisd yOfmlstslskz dgjtetsL - tsHY j da
L o d daipvitd iy Mo ' y o dH ' dzj dzd & s dists o € 5 d



25

2 . l MlsOdztso dIsd yYyOMmlsslskz o dx de Odada”
fsdz BsteW ' L s J zZgsOQdIstsf dzOL &3OIs d ydzd
4t H' BY 2OjztzPlgd Ydetf?2 MCteddz dzc ' 9 dzv O
Slstcd B3Odzd~ ‘L €t t5¢ ts5dzfiggOtalg) tslad OFlzch A L s3sYpdi IS

3. 1 6w Mmkze Olsd Yyofmstsiskz 9 d> doe Odzdz"

L Odzj 3 dztsfls ' H dteWtsdzse' ydzdrm =~ OtOC Is |
9jtejlsj dd kO (e j Misd dif Jsdyezd &Y diEdesf@iz)
~nlosdsMsd3ded » O dzts dgodde =2  jfipieidg ' HiS dz' tals.te

4 . t sLtcsBdlIsd CtedlIsj o' ’ sy dzf d ¢
jzf d&zs’ Hdzsfls TesBRsMsRdse s &OB stk
BsteW sdzts e * ydzd - ~nOtcOCIsjtedmisd¢ SO dztsC O
o' Hdzsh jdzgdzt HB f jteh BEts sV tcdetsEts Is' dzO

5. Iydlsifdrdes S to' SCtsdzMmy too 2z 9 O dzlzls 5 dizrdOm s
J ZB o' jsdid o' sdz 9, slstcd 3Odzd = "L toj € sdamls
CGjdsdiz SsydlsO HBdsttO dO0 fJjthj {§tdvtcdz

[BO' Cls Hisfdz g jdi@lzw . 7 tets diis fi) s d3dts 6 &
fitejH' & ZOges® " Bdaf 8 s Hdded, tlted BOdz
ssydlk' s, @O wg° Bkdzts L H' 2Mdaj des o f

o' stedW¥" " SOy’

lteJ HBJ s HEME Hpdedede®dzj 2§ dzts™ H dzts s
J BBt tsdz' 9, tsilsted &30 dzd ~ i mdzw LOf dz' H dz
o' Wtqd Oy' ' wtsydls' o dz¢t Hdded.

[ dsHd Hisfdd §tgJ dzdzisy dz@ gzldz) 13 'd A da 2 |
J 3B tc’ tsdz' o f otso sH Jd dzd L O -cHjtlf ddeftsusdi -
Bsdzj ¢ -dztf EEAS | dzd Is d ydzd - d3j IstsH " 9 ; yomls ts|
BeteW € " dzj sdyded?2 tesL o dIlssk ztg@xktedzdsddz] o d3je
oditcdmistse zo Odzd &3 ssH e ' Isdztso ts° |
fsdzwtedL Oy' 2 dats’ B CtosmMe s " 7~ ; Ctc' B ' Az
tcjLEzdz sOIs' 9.



26

1 0E2Cts00 detso dL dzO0 tsls to f dg@didiZo dAts | Lddtsdz!’ Is C
BsteW Wz dzS y '~Oode@R! Isdedeid Misd ¢ Cto' s5C sdeMmj oo s
1 Of etsff tSdzts o Odzts Ctedlsj te" ’ BstoW-cdds@ *
" delstcOydIstsf dzOL dzOIs d ydad n MstczC sz te, H dzw
ssydls' o. I jtehj ftoctso jHJ dzetE f tstc’ o dzv dz
GJjdzgj Isd ydzed Ac d fiAs@E€OC Ig ji3B tc* Sdz' 9 , tsls te d &30 dat
Mo ' ytsodH" ' dzj dzd = Is © o' IstedW' ' Ctso Odzd = ts
md € o J dzlz o Odzdaw dsotsets f tsCtsdz' dzgdzv inlssitu W d
HS9 jJHjdes o' HMEIsdz Mmlis! dzj c Olsdo dzse s 9 { «
tots BsdnIs d3dzOB * 6 j BB 6’ tsdz 9, tsiste d &3O dad n
OfmMlssmMkze Odzdz" &3 Y sdzwtedL Oy’ 2 dzts’ B CtesMmC
OtcOCIsjtedMmisd ¢ d Is © Zs¢C Odz' L Oy ¥ o4ty
Cte" sCtsdzd tco 59 Odzd ~ ssydls' o dz¢ H d dzd n I
Hemdz" HY Jdg@ tetsLtetsBdzj d2 SCtedlsjte’ ™ sy’ dzg® ¢

lq§4tehj o dL dzOyJ dzts tc' o j dz j 2t dzts™ H
j 3B tc' sdz' 9, slstcd 30dzdn h dzv Atsds o dzj fiyJ dzadz
ted ydyg*® * dzsC H S Ctc' sC sz jtco o Odase 6.
1 sCOL Odzts, hs ) Csdzmistelz? s9 Odz stsydlilsd
fslsj dzy' Oz | steWtsC ' dzj Isd ydz f OtcOd3j Iste
Jd&3Btc' sdz2 9, bkbewstejdzdr " Mdzwvw 7 L O§ d&z' H
fsCOLddC" ©8 Hdzv Mo ' ywsodH" ' dzj dzd ~ .

1 6t OC Is d ydepO y j dzda” Slstcd 3O dzd = t (5 Usctg 5 Hzdiz}

= 11

11

C ZzOfmd¥ " COoy" s Bstel sdse’ ydd & - Ts@ts O
JEMstcOydlssyf dzOL BOIsdydedr MbsekzCkzte Syd
ZsS Od' L Oy" Bj2Asclsdyudssets o jtejlsj dz® H
Cto' sCtsdzmitcolzo Odza@zazj Is.) ' dalsdiof §J dzts YyOoOflsts
~lcsBsMsdizdets ¢ 5 zOB Stelz J 3B tc tsdz' 9, w g

Cte' sCdzfjteoso Odzgdn sydls o, s ° OFCLk
Cte' 5B ' Bdztsg' °, kOC ' Hd& tjftesHEZSIsdo

LB jtejyj dzdzw Is¥ j tf 1O dz* diisfs S .



27

t SLtcsefiffjsiats B f J o dzj i dedew f j t6h SG S
tojydtf ' ‘dalsCd HB jdzCdzj 2o Odzsets Cto! t5C
wed?2 HiSL 9 sdzw * LBjtejGlsd WH]J tcddf ? H o3d]hdefsld
Yomlstsislz dzO0MmMis Odzdz? 9 O 'L I3dzisH S L diis d3f By 'd dzl
I MsBdMmisd?2 o dzj MsE M iLies@B U 02004 . 5B 515 O
stedc ' dzOdz! dgd dz dzOkzS SO dd3 HisMdz' HY j dadav o3,
slstcd diz0 dz' smMtsBdMmMiss L HisB k9o Oy J-'dizV ®tedg@ue 52
fshiz¢, MY " dzv dzts L'daOy g glztc ' algedc s ds Oo d ©O9 H O
hdzwod "= odte' h jdgdgw. T HGSBRZOOYj B BMtse
Em' " ttsLH' dZ'9 HIMjols@@Y" R datf j to dodsdpdisdc ,

MlsOlsd Mmis d ydzO sBtctsB ¢ O. g ff ' dz' dzts L dz(
‘dzls § toff tdgjjla Gz Bls Olst 9 Wstcdgz dz' so Odes s
fzedz' COy' 2: | sdzlsOte 5. 1., wdz: © dz ow. | .
JJtwdody 5. 8., sofemls" dz | . 1. , Ctesh d¢
sOLOYS 9O 1. w. , tdhCtso0O 111.,, SkQEdts

1 “dzv e 1. w. RZOH Odzd CBdzlMkzdz IsOIsdoe dzz
sCtcjdzsdmr dBjIssHdydzdr L O HOdz .

VL BfkBdz CB890dzdr L M 9 OolststeOdZd tot
fsdzw ¢ O :

iz ttsB8IKBGA HgMJj tclsOdzlstsd3 ftetso j HJ dets
tSsyYydbs®g L dzOyj dzts o qQfflo®leidelzy ° & " Mdzv C o’ sC tS¢C
BsteW sC " dzj sdyde' R OwOS Iy Ltsd fipldsof SWtoff; dziz ] thie s §
BOLE HOddr BGltcdd@Odzdr tjLbkzd OIS’ 9, ]
sBGtso tstcj dadz™ MW stc 3tz@ i Odes s @ ) dzty asTcdizd
MlsOIsj2 IsO IsjL;

i ttsBBMAGn H[dMjtelsOdzlssds fteso j H ] dets |
oS sdzOdets j BBt tsdztsed ' yded?2 jlsOf Hisfdz' H
MdMmlsj 3OIsdL 59 Odets f jtoco Jdadez * daW stcdsOy " ¥
f' Hcodsjlsdea® d3OIsjtc' Odzd HEts HtelzC Iz;



28

iz B8P HM] LlsOdzlstsdz MY dzO dzts 9 O dzts
tcsL tetsB dzj dzts CtedIsj to" ° sy’ dzf d s O dziz d
j BBt sdzts@ ' ydad 2 jsOf Hisfpdz' H Y j dadaV ,
BsteW SWEdzS y' sdz0dz! dzse s fMlg@aRz  dfjeXsw g diy di
tcjLbEd sOI" 89, ' HEBIstso dzj dzts d3OIsj o' Odzd +

Tz ttoBHWSOPRY tftso J HJ dats d3ts o Rzts datdsey dusdzle  tof
Cte’' sCsdzJ tco z o Odzdz” , d dzz € dzj Oy ' & IsO f jt
ssydls, LH'2Mdzj des MY sMis | tolg 5] elafldy S ©.d® gl
SBGeBotste dzdgv Blsted d@zOdzd~ t6J L 2zdz! SOIs’ 9, fn
MOl O IsjL(d.

dbftesBOY' v tjLiEzd Ojdk Odi] vld®)y tcls.O
Bkdzd f§tcj HfMlsOo dzj dz' dz0 dzOMmiskz{f efddtO € 2@ In €2
CtodaW J to] eilgOte s dztlgt EZyOMmilss ¢l tetsB dzy d3d dlz
fstckzh jd2@ HBjlsOBB LZze (sd o, 2013 to.
on Controversies in preconception, preimplantation and prenatal genetic diagnosis
How will genetics technology drive the fua®»( 1} Otcd ¥ , ANtcOdzy ' W
Ok CGfste &S Isd ydz' 2 @ CtsdeW j t6g dzy’ L 3" Y d2O e s
sjrdzsdzscdd o tjftotsHEZSIsdo dets?2 d3j H d yid dzj €
d3' Y dzOtctsH dz' 2 Ctsda?¥ j toj dzy ' ¢ Human Gene
2016tc . ) ' 160 4«International Conferens of the Preimplantation Genetic
Di agnosise (y'§OgGt, 42z ¢, 2015 te. ; ]
Oz Cfste ®S s ydz' 2 S tsdel jJtoj dzy' W ¢cubkzyOmdsed?2
ZzOB stcOlsstc’ " & ( sigM\bl, B ORGSOz BV 2 ¢
Miskzu j dzls' o, B dzsH d o YJ dzd = sO WOr' 9o
Bd Hdydded e ( inXO0elC9 o t6-@.2)60Y M42stc’ ydz' 2§ 5
BsdzsH d ewisjddsH~ o B' sdzsg '’ ‘ &3d Hd yd
Cte’" sB' Bdzsg ' ', @& tcP®dzfpgh ) datOdet&es ®i',2 02681 7o tc
B ) dZOtesHdz 2 CtsdaW jtojdzy' =~ culzyomdzO toj  te
HE ftOCIsdydedes o ff totse OHHL0dZ' LeO fif' sHO dadzw - 2 C
My " &€d J BBt SdzZGE ' 9 CcEffectivef expdRI, ¢C



28

Csdz' dz ydzO | ge O Mgdrtf? " MisOdz SO &' st6" Isy
¢cModern reproductive technol ogi es: g
[+ 9" 9, 2016; sTHe' 4' ,Biomarket 8neetidg in ;persgnalized
reproductive medii nee (1 Odzj dzf’ w 33", 3d'fAhdal Meeting? 0 1
of the European Society of Human Re
Z9oj2yOt' w, 2017 t.; 10teMmj dzsdzO, wmif Odz’
t he soci ety for CryoMMito IHo gy winif @rdy o
By dz2OtesHdz 2 CtsdeW jtoj dzy'® c¢cubkzyOmde OMmtY J
o dz' ¢ z9o Odzdz BjLYyd HHwe (sd o, 2018 ftc.

lesdz COY' W 10Dl Ddzf BOISOBd HIMJ tols(
ZOokzSCtsolz ftcOys, L wCda 180 tdpidEldzj 2dzQ Z1€ 5
21z LOCtstcHisdzdzed n dzOkZzC tso dr Ttz 20tk dsqdpdn W
odqHOddz" = LVCO dzd (L dzedm 3 9 C dz¢t yg dets +
Scopus) ), 3 fOIjdasd vStO® dzad dzO C tsto
Hisf s " Hj 2 74 &30 Is §20 tc @ dz@zd - Is © dzOy " ts dzC
CtsdaW j tod dzy ' 2.

[BO' &3 ' MbtokzC Sk®®] ta'dAdrds sdOq¢ dzOH j dz'
HiczC tso Odetsets Isj SMmiskz, By dsldssRzO de] ) drlz® 12j3tc C
M¢ dzOH O Is! MW L ofmMskzy Iz, 56 dz8 HIZ  desjlslgt
tcjLizd sOIs" 9 9 dzOMdzdrs HESMdz HY J d& , B v4
MfdmMCE yYdlstse Odets” dz' sj cOlskzted, wed?2
o' sydL dgv dzd ~ , 158 L OtclzB " 3 dzed = . t sBBlsO

s OB dzd YW &g .



3C

tdrrwf 1
fLtrfdorsAwf1 o1 w mot ¢suv[f REURSR |
JOTR1TR, UYL W T wrmJrrR stwl{sfrertdv
1ofruov vo Jrlvypric mplffeff1rrm ¢ [/
(fartwfactfrfucr JwosrtovugRr)

11 steW Wk y' sdz0d d' "0toSljtdmlsds

{[Bydlsiaf Hddzd Zdz' ¢ Odz! dzd 3] tc § iz’ G IFdeOfig + -
L Of dz' H daf tzelzls @8z s ¢ BB tc ' tsdz@dz'L €O B3] s
fJtcJHO BO2 B Izlsde tBA3EAizC | jdzigecte ' tslflaidnds tc O ls
ydlstsf dzOl s30ds @ dgjdaxizd , w@¢C Is diptfGiayd W' 8 Isj dzB to s dzC
[61]. [ BYIsH 2O L' 'dzPRIls§ dlz dzt H ! CSEB e Odz
o jdzdclkz ¢ dz €' MmisH o 5HJ, h s o Oy dzd o d a3
[Bydls M¢ zOAO' I'd)C sfteslsj  dztso t5° 5B 5 dzts (
SBtec Odej dz (B Istsn stz g tlad 2 ¢ HAgizis § QfizOc GO | t
it L ddsteqddIsad 17 01, d3Otslsk 10 ROB[ sydls daf@“ € j
Myd oH detsh j dzdzw  dzis & ' O sdflas ovjCtgin dzls O € tsy ‘ 9
Cte' 5B’ sdzse ' A @2OQYY sy Bt ©ds Ty Lisady oty friAs B °
C o' 5§ ts5dzim Pts addtsoy@ dfiz'e OERY bic s BCsBleled62)].

[ BloWsWikzdzC y' sdzOdz dz' tshtsBdzdeo smls® sy
WOCIssteOdzd '~ n  oCetalj offddaodsts G R diftpdif tezef & 480 tgdeY o
OHY 4 o fHttsyjm’ Cte' sCtsdej tco zo Odzgdzr € dz'
ZOf telzy j dz' , o C dgda| Q¥ Upq tedig] Ay@zalz’ IsO "' &3 Yz
Hits dzj sOdzt dedr EZh CtsHy jd@ € dz' Isddzd.

1 sysd Qtstds ' szsd s j dzls dz' Mmls ssydls
Cte’" sCtsdzj tcolzo Odzdzy oL d2ZOYyO' Is+ Mmw fjteh
By BBO®Izd [ " dz2 hj] b, KRl sSEQijEz] d



31

ftotsded C detsmils® 3 ZGBtcOdzgd Hdzv otsHd SO €t t
B' sz ydgz & dedzd e * Mis! &y tCtej 3B € cC

[y deBcW sdzsc ' yded As s Gls Ot s iy Is  dgzday @9 H
sMS' d ¢ Ghdse dw s d&j 1 gdasdgd? " dd' Fc'dv H,
BOCOLtsY OC stBtcded diaisteW sdztscd ' ydzd s =~ OOCIsj
Blzlieg L Zdz' Is Ols s dy¥ @Sdiztistds 0, dip" IS @ Gl dzdff 2 , ByEstO dz
sodi " ds OCCd R otslstsC tsdzd Hrdstsfodzlz dz¥ by tz' 184fseCz o
OCItstcd dzf jots astf asGigdptgs ¥ 2 Is L di33etc ¥ Bz G
OwOCIjtedmMdC W ydb' Meotss yJjteclz, d3ts >
OtcOSCIsjtedMmisdBhd Jj 3B tc' sdz' o

g dMmlsj &3O sy’ dzf d BsteW sdzts e * ydzd - n C
ftesc dztsL z o Odzdz iWJjSlsdoe detsfmls” oA Culd ' s
fnlesas | dafw s dz f to 5 ¢ dzts LEAAPYO I ddz’ M ls - BjlssH & €
SsydgOhlssds @Y dz' H dzj dzdzv ,  sSH Odzdzh iff Yitrots®OL 9
"B Z0dzls Oyt 2 ez h st @iy dZdfg lef'd3 dAOH oty e sEIzS 6
toj f tosH E2C b §gdztee b @ytetel sdztsc ' ydzd ~d ¢ 8 ©tapPE B j to
BlzHue '-dHds@cOj CMistcOydIlstst dzOL ‘dfotsdlayidae = d Iss
ZzO02B ' dz2dr "EHfflsse tcOmRIO®, Odzj yd oy kls!
BOts j esd3d fits | dastglapdndiz] ® * H S d3ts .

1" H yofm Ct' sCdzfj tco zo Odzdaws Isy 'Mdzts W'Y
wooLrduded e 0 at d3 udzdpd  adf dedf) Oisglls | dzE66] ] E3E
Y d Is ts iy 67 Kz@dea pellucidaZP) [68] .

l Oy dzdo 2 totsdz €t fstedpts yigEs' jHdzIsodmCRplsO |
‘"dzHd 9" HEZz Odz' dz n Otc OZMs | tedi@isaf dz'd Pls ‘dsAeim f 1g[d
o Cdzt yg dz' , 9 O Cjlmdikjf2dzO L B IO dzts Gt ), te j IsY 'S
dzj 5B Hdgs otcOntsokzo Olsd HAzf ol 5.9 izl Oy '

[ME dz € dOHA ttdzO o0O0Cktsdz 8 OW Y dz@L
sYyddsO»e s 4% teddd gy OdgBasds>kddz @tz tsC tsdzfj tco |
stsydistttelsj] ftod OMYf " teOy"' ° Wsdz' Czdz' @ HET

-

11 11 >



32
Yydlsstf zOs @ s Pdaizdzy yVy d off dzdo O 9COL Odzd
Cte’ sted L dMmis dalsddz’ ofrj IsfeB.adsts ydIs ' o

L. Rienzi* M " o[@p Js. £ MmMdMmilsj ©3OIs d Qe dgld , s & dz'
o dMmdzsoe € Iz, hts " Adg 2 OOz’ L daj  tsodz Ml
«Hswds SO ctiscOds ¢ wEtshmis' sO ob | fR3ts alz] |
34 dzl. OtsukiL Mt * o[@p Isff tctsH | BsdzMmistclz o O, t.c j GO Y
J dzH 5§ dzOL BOSYdiOdns yte § s+ mw L 3 dzg" d B
9 Oc ' Isdzts ¢, hfts] toc faRgety tiF dgOsias izl Is gz sz dz' o j dz
9 OG¢ ' laddfiylsdZ . SikaHpman. MY © o[@ptflss ¢ O Gsdiaf L 9 Oy O -
dzQizts tc BOzs 2O L ez € Jlstets g f BA dF' € (s to f'figlls @ dpdgls * o
L jtcdzd M Ists dz@L dginB0% 0 O ¢ * Is ditdcigfls joRjmolzdf ¢ d HQZ" ©
tc' o dgf dzO dglE @Po ' THMEYIS G 5

v .EbnerL ‘MY ' o[EBpiglso j tcH ) ztsHOHt€ i) dzts ® defs &30 dz'
s t5 Yy i If ‘e ts ¢ dzts ) IsEOwWdRjdedzY € © tfids H O dz! 1§ tisLc®y] Is
SOC XL OFf dz' H (i dadpz Isddg Hisls d pdetegitds' ] dz@zOW o dz'
9 OC sz’ Ly M j § dzj(aZday Mz Is dels jfidse Is d y datg deg ,Is § dz
WicOc d3J gzls th &5 Grdzts iz L B § HgdsCOdzO M Is s(W g @ & B glzls 5 ©
f sdzW tc dzgj o O 'zdstsids Q@ Ip's'f dzZOL O s § Jg BB ' i3 dzO dzls ©
HJWJSdtsf d&zOL B3OIsd ydds@Rs tcj Isd € & dzkz d3kz

]l OC EZtsdz u @p'teW " ,woeRd Wwe' ds 2 ' drdsAy d Is OF
Mo ' ytsodH ' dzididsw o Ots pddL tsdzj 2 ° i tcts G dats
WOCltesdd htsHts '~ 5 odydo Odedav o d Sneae d frilsta
ftso' dzt detséts L Gdsthcjsy fzis Ofdadizy * 1§ Mw  dzj MY j Yy
ssydlsoO dz0 Isj ed3’ ydz' |, shdsls d ydz sO |/
o dzd S dzkzIsd " H kOMdzdetc® ¢ tsdzfj tco

10V o dzg'Hiiggs oW ' L d3z s Q depp &L sydls s dzOL B3OIs d
s dedjaitic OC y' 2 dad = Is ' ddd O@E oLCO jlzda) ) figdsizy Isis
L Of dz' H dzj dzdgy tc ' tis yliftstE B isdztsc ' yYdzets Odzts 3O dz! dz
Blzlsd sybkdedtdodddd HB dzj cOlsdodzedr d dazd
ssydlsdisteW sdzse ' yded 3d - OEHEIsj tcd Misd € ©d3qd



33

1 d SHdztsL dzOyded dizd * toj L &z dzHisiRistd W ' udzgliz’ H
50 jSLtydltsy] zOL B3OIsdydzd & ) lseadnfdds? to , dz@ §
Ctec' 8Ctsdzmj tco tso Odz B Is tsHitisfigglz’ o4 “WMglthafldd € 0.y
My " o @Y Isd BLzHdzddzj Wzfs  dzd o h 'Ofgidy 'y dzis fiplef'fo o
HdRsteWl L 80Cksdz L 59 OdzO ydlststf &zOL @30, ¢ dzO
tej Isd S & dzkz 30O, o jdzded?2 fjtede Isj dz' detso d 2
ORtsteW 20 ydistsf dzO i3z W tSyddisiets € @@ @S ki tcle dg'ls lsf ©
tc s B tf lisck O Lh Geug@ M lsotls@f dz O das sy 'd gz tesL BEBE &Y 2
f stc’ o dzv dzdzts & 2 (pas Stcd G tedlzef @F O s+ |, ydgh ts
nOtcOCIsj sl dsS @ dzj sB A3 Yo Odz degd dz W (
Y Ofmls tolscp  dedz  f ° dzv & talsj isCamidisidtetef o 2 6 Godrdz

%2 4J SHdz" ' ¥ 9 Oy dzd o 58 JSLBydlststf dzOL &3O
fts dzWjte dds * dztsff toc t HEAIERIS 2 S is | tets Ostiely d b s dals’ Mils v Is-
wHtsts, tod dsEstEmsidi HyY D s dzeste s s Is Off ‘o ffdz daf & g
M dzj MC 2z dz¢ Isj  dg' iz ytsec@sy da tolsits dideg,jd2Gs Is d L
HisL to' o Odzd@7]. ist8zy §f 5 ds ' - @ dzgi3ls ) drGalzd B 2 dzy & Is
J BB 5d2On~, B Y sdgdpdrY O dgd tefg Jef daj €Oy "
fjtoh s [78] 2L L

[ Mdets e dgts® 3" " | dadz® H' WOCktste' @ Ctof
d3j dzB tc QiggEh, O dz' y dz' ~nOtcOC P HOHEId oW G’
nOtOCIsj cd AsdiL Mis] sdetzz 1S O fryls[tdsksSn€ b7 Gkintpdsz
Csdf dzj S " L & StslstezetySOo®kd ' o =5HEQ
LOBJj LY Jyk® dc ki z &wa) lesdndsedz b dzd s ) digisusdzts 6 ts
W OC Is tshtelde dzj o tsH dz' ¢ sy 5 dziWdEiR@ - s B oy dgvls
Cdz' C stfOehgls Q' d& dz’ Cdgefdz’' WO L § j ylkze Is! MlsOB °
Bsdzj BG.dz 1 etsded ¢ dz’ Mils! § dzOL RO lsohef woftertasf 03B
k@t sfteslsj CIststfr9e & Od3tffipv Spistz € dz' Is d dzdzts
' desydn ‘¢ OdOs dzd o d 3 WOCIstetsd3 itftstddfs B
Ctc' sCtsdgMmj tco z o Odzdz™ .



34

10 ' LddaCte] IsOfs@hj tco zo Odzdzy o g M =€ jdLn
Ctsdzyj dzlstcOy "' 2 Cto' s oISyt Yysddstd® o o 'dE®B Iz 83P o
Codzyd delstc Oy RlazgzZd M dz'tctOHE B U6 5 Mgtk ds'E to
Wkd y' sdzOdz dz § Bic3h {f lsdgatrts, L O dzEts By wated
o' HBRzo®{ s v dzj dzdzv € tstc lIsvdSSy@Rizidazd s L @ & Artizls
BOted S M wHwydleoBGHIIB® ! HEP wC@sjo jypH? dAMDC Is
off dzd o OME®Isz L Of dz' H dzj dzdsws ydittsh’ 98I toafndp thod Lt
" dzlstcOydistsf D EC OB d Mpdz@ ‘GRS ZO L HIz 0 Otc C B tiz
o B BOY dz' Hdzj dzdzv [BPSC dr Bsydls' o

[Bydilsq B Mlswis! f sdztso d dziz GBlp Wzgzls t§ @t
J BBwO BBz -wBizjH! 2AfsEsC sH Y j dzdzv L sCtcj o
Cto' 5¢ tsdzmd tezsk gf Gagdeve, Htpls O dzts BB dzd Y IsC Iz J a3l
[MtsB dzde 5 o Ocd L stsySd L stobko d9o tq) tzez
Bsteh BW zdz¢ y' 5dzOdz' dzdffls O @R @ &dsle| haelpfbgidEsiQizo .
B H jdde n6 WROBYJIsOnB zdges * o Mls O dztste tdd) Haktz'c * h
~nOOCIs B fgbd§ dexj 6 OR KL tiars o 10 Is fntfdz fyls
Jd@Bte' sdz0@. 1 wydls' 9, o wWCdr ob) EBPH] dz
slsted 3z Is'j s ‘tedzitaiz] jolz f dsB 5 telds{dfs o tfliizis ds dgY dzc
ssydlsodd, 9 wGCdm ojtjlsjdes o' LEZQRF L E°
l jtojlsjdets ftsH" dzz ® BtsydlsOrn dz® Hdded Hj
L dzd ¥ J dzdz' s j W3 @ te @ bziz & zj dz@ev JWQifiEsiEds B o O

2B ftofipti desL 2o Olsd w ¢ ' fls: sO ' i3 dzO dzls
FtcOr 29 l®dazv ¢ d d3ts te Wi t<oiet<ed | Usdied' ~o ssydls O
1 OV oedz Mmis! fjteh et fosdvicdsets Is' &zO dzj
wyjSdz Isd dzd . 10 HBftB@ser:H f sdzvieqd OV
dzOw 9 dz' Mmls! o jtejlsjdzO Htekzesets fH' dzz2 3y
L &zOr BHdIs' Mw dzO WBI8PH =~ dBjlsOVWOLd ww |

ltotsle) dzgOkzCtse ' 2 dz' sjtcOlskztc’ o' HMizls dgv
A~ OOCIsjtedMmMisds SO dzc¢ Gdr' LoOH dats h g jdadz Is jHd
i wvdis dzts ¢ 15 lsv' CdaO® B HLotsdzd dzO o dCtsted Mists



35

Cte' st L dMmlisj dzlsiessififflstzd tsthsy d IS lote  d30 dzd =ls O
J 2 dzs’ H &ts Mt s B3 i) s d3dzts 6 ¢sH ¥z Gillsoizy B3 2
o J tede@zjj sOW OL d | | Bsy 2ls ftodo J Milsdr teHsERE!
i fmdzw L Of dz' H dzJ dzdzv Cto' B8CJs,dzM H to offvatXdzd Al J
Plso tstgjjodmity’ mdz Godzj Zf dzts’ Hdzd m . dzOB tstetsdy R tets C

L tetsB tSI& &dnc L MY 'kzod@sodsWjodam | LGtMelz' L Oy "' &
L dzd & dzj dzdzW d3d 2 B ls diusiets cdiz  otg] Hidg] AL j kol ff o 1) idzy
f5¢0d dz®§ oz' H dzj delgfvdzO dzls Oy * O ) lds@odzadzy © frpis@sds’ dls ¢
Is 5 1s sSjtethifo’* Xy 5o d H ' dzj[8Ad}I~ts AsALYQ@[dalE Hts Is & jutdzj Is § d
LHQgef sdz' o3 cffctzls OBEH S HHdzv o88H " ctc’ o kz

M. MartineZBur gos LLO fifiiptfo OGO@o I SStsdzinj tco Bd&g O dz
o' Istcd WH Loy dzv LBJjtejclsd Mmlistel CistiztddiAs cds, -
ZsC Odz' L Oy' v f 5 iz tztets ¢ tedzsls ' 2@ ' fydzw
L O3 o0 s (BE).W

zt8 Missmis’ B G dzs Oy ',  Isiy so Cte' 56 tsd
sgdlsOr LB dzf M j dzdz9 d Y b tizg teS[POHzd O B 2 dz& O

1" H yofm o ledzy ( 'dzZvdzGs sfiglef@w ' ) Oof j toh j dzdzw
LOdzj 1 dIs! o' H dzOVW o daistidsts Is tadz jBIAS Y tdfHiS] | GteRtbr
HisMw ¢ dzj dzdzw dzts tc 3O dz' dats . Wi 5 It 7 O YL dEO - d
MC dzOH O Is! MWL ™o Offiasdz'sdz fdis z pzd dzR &3 [ ydzO 16
i sdg] tc d LdEis@ez dz! dzd d3 s (3dz® Hz 10D dfipy O 2 @t 5 y bz Isizizdt
Isd &i3f § e[@s Iz te d

J. Konc L * mMf 09 kd , hts 3§ 2tslsd ydzj o .
toj Wstedzlz‘ filpe vzl f sy Ot § jsdedgdply o #ff etz sStsydls
o' H' Sl sdozoiDdpdey | Bl tzso f sH'™ dzz B Iz
dzd "7 84,3% s tsyaf Is 'f tc d ufttdeliAs aed dif§3=1%)B 2 datx[ v etsdzj dz
dzso s 3O adgjm ' H Bz & My, b tch) B Pdztz * f tiz
i sddgjtc If 'j dztg d3° N ®% is clzth) W datlz dztfO8].ts

1 d Is ©dzdz” of dzd o Iz BsteW sdzs 6 ' ydzd - n Ot
Cte' stej L dMmlsj delsdz’ Mls LOdzdh O Is! v 9" HC G



36

L te' L daj dzd 2 ) ESEOg@MsSi . W ke dB Yy HABM) dzts § C
Cssf sdzjtialed O HE o f o sds WOSIKkBE' o S’ f
off zd dgzlsd dz0 MlsOdz 3y B tsffjtizs 8 S50 Ptz Is gz
Of Otc@®ls M jzd dzz s dz0 P dlssS j di3B t8' s dzO

1.2 wkyomd Wz dzH O3y dzls Oz dz' o) i
Ctc' sCdzj tco zog@didd ssydls' o dz

[ dzw Cte' sCtsdzMmj tco Iz 9 O dadaw s Uflds fipse ¢ G C
9 Hte' L dgwe st mw SH d dz 9 ' H SHdsetsL yi§ dz
Cte' sfteslsj ClgStdfas,.  ywefig@ Lo dHSECBMWw i3
1028 "' dztbsstRifdztf tod € to' € s dzfi jzibs & Psalfbaizdzi Is © dz
dz' sHEz o tlsd]les € M d ydzd = Cedzyj tZstcOYtc2 s BiSIS:
l dzzIste’ hdzg! sCadz' Isddzdzd?2 d&z' H Eklsetste® ‘ Is! MW
o dMlsOyYO* yomkz H dzw odrtsHlz eoetHd L ¢ dz'
lsotstes s Is! Mw ¢ d» dzH lsadzgirds @=izd € gt tdedsu, dedgvotdls
Cdz' sddzdzed m BB BBt OdzOR, O OCtYy dBsybkzls!
stec Odzj dz. 1l tod HisMisOlsdz 2 HjG'  HicOls
odzzlste’ hdz' BCdz' s dptiels G = e Epis@daflz, dzj alz Ists 2
Yyofmilsd dz0 W tstedilz o Odzldzy * € f dsfy IOQ a2 ds d dzelzts ¥
L dZOydes” hGCtsHd Btsydlk.

z2t8B twdlsBlkzdg'd EMmf " " deats S2otSast€ tsuplfls Y |
dzj 5B A "LHlEE® tSH dzd Is d Is © LOR Misdisd [$sL Yo
4 6" H OS] 3y dls! o' H tidusts disfd dagst IsHdely | d3E
otsHd IO tesL yddz 996].¢1dd wfdictody jj figdsts®dzdd G ts
dz¢E Hddzd o Otg’ & ° 2 7 t©OL ', 9o WR' Y g Getg jBdzch Dk
BB SOWIDL7Y. 1 | tojsHh B dzsH Y i geds e3tc Bls@q'Is¥ o f tots
hdzv rtsd® JEMysmEdd Y ed@d Ud D df o ez -
Cto' s teBB[jtEysddded L o,di3i@2" ¢ tetsdzd € dz’ Hdzv 6 d
fosf Odzn * tsdgizls f dzjy dzG dD g¥Bs dz® ([ { )



37

1 etsdzd € O Ctc' sfteslsj Clststed By kis!
s8 di3iz Cdz' sddz w¢ ) f tetsyd MdzO G itcO dptiz O Iz
Sn SdzSH Y jsdzddC dz' g ezliglf 2 tc MIs O kel gl tolaiddzd:
odzzlste” M dzt 5C dz' Isd deded W4 te Jnij tc j v B9 deldgygzdialztc ©
tetsL yddzj ded - § tdaf) qudsteteftela] bbas@ididz toj L Zdas &6®Is ‘o ts
odrBH(JIs! L 1 oSfipis Cledelijdzj € 2z dzw te dz' dzj @ dotis dz
BOC B dzy ¢ & dzd LOL o dyoO?2 oditcdmilstse z¥
odzzIstc’ M dz' tsC dz' Is d dzdzd = Cte' sfteslsj SIstste’ o,
Ldedy 28 ud IstsCMmdydzetsids &) wafs L. uFLES Q9 lz o
f sh CosHyj dade.' MiIs! totsL yddz o, WS dzin jCdrplsiasefif
ssydls' o dzsHddd hPhdzweatsd 9  stedW ' COYy' *~, ¢
WJlsOdz' dzts’ Mdteseo OIS d Isjdzvisd OBts wdzl Yo
BOCtosBEsdz S 2dzd, wWC' oditstedMmlstsokzelIs! mw o
f sdz' j Isddzj dze dz'd&f & de'ts,dz’ fHtdsddz, © Wdz C sdzdz *© ff sdz

[ BH Q9 Odigddfvtc ts dacffStsidef ~d3j to* © , B Y tR! M dzQiEzdgy C
Cte' sfteslsj S BEBcOMskzy " dzyoOmists’ JS¢MmMisLdy’
Cte' Bfteslsj CIststg 'tsoH ORA sO© k' Isdkdlafs. § sC OL Odzts,
His  d3j detias | delSts@Q g ted v J te] dzj ) dedy difts’Sas
Ctsdzy] dzlstc Oy’ " ts° MIFMBOTE Otcd egtizy 4 LdzdL dIsq
Cte' sftotslsj Clstste’ o

ltied Cto' 56 s dAgiyafoldZ 990 dadas M d Is ! Htso @dzd
f so ' dz dzd 2 B3j Is s H sh tsdztsH Y j dadav ftcd Y
dzd L dzOblafsts ydus@dzsss®©gidd o d C sted MisOdzder &3 ff 59
o' 8 BAOHakY j tOIskzted 10,36 t'@oHdoH C30MIs Y tsils ' d3
hodHGCSOpdes@ie BB ' v yYteskz 8 H Q6w
Yyom f e’ dz dzts G He tsty g Hdzs@yG] " dedidf A< a Hyty 30,
wz' y' oy’ ¢ ¢ tedfls@dpiadCdsy)’ i3 jftaCdsdgjtdd O dzdzv  to
[97]. 10L dzOyff e B sC sdz € to' 5 t5dzafmh docdh 2D ©Ociaszy o ‘o
ssygls'L OL o dyo?2 yJ f ctso sH@BEC. 1 dA) dpWotdseHty
dzj sBrn Ha@kdlod Cto' sftelsj CIiste i s fiflsdf tfidtsdod



38
fjtojdagj Mjdedaw d3 j d3Btc’ tsdz" @8 E tetsL ydded o
Ldzdy 2! Isd ij€ sted fls O dedew € fifeCtaltsy deis ¢ s d3 jg dzfth 17 “t
"3t e | B delzhf B deifndigvis d Y dztO8ls N sC 2 |

dpdz' Isj tcdd@ s ondasH s d3 HEs Cto' = sddfiE EYH Z9 (
[99]. A j 2 BplbEAc' LdW' Is! igsec® ' H OdftiSets iz o O dac
HiSL o tsdzW ded S dzgzlsd Elsotstej dedgw Cted Mis Odz'
fsL OC dz' Ishyfjdimigtsdgdpaod.n & OC d 2 Hidd@dg O s Ay € &
o dMBsCts’ € tsdzi4iiS dzleR@ELOH 159 d YO 2 dzB0000 BPEOCOOs
C@/)ohodHC Mist MWHtdsHYj ddzw |

1 slsj dzy’ 2 dzad i3 @ d LOfE]EREE, Ls Y tsdef j tco & o O dzdz
o' sEedy" *, ° odMmsl’ CtduzbdiaEdsd * Isdui di
HdzWE dz' Isqddz. h zo Odzdzy s Mo’ LHiL-oLtglvid8 do' H dzts fr) dzt
CBdayd desteOy' ¢ (EpddSd syl BBMSL gy H
[102. 1 dzv 9o " Isted W oS w'd dzd s myklss'ted Mistsd &z v Ig
r [ ¢ J12f tetsf OdzH-) @ ¥ ok dzdfif AF @t i O L s v
Hygwedn i tctsls 51§ asqiFO R dn'j lestgsgfOle 0y ' His so d
BOCtesdBsdj S zdf@fd, wSlsOCH sdz' jIsd dzj dzcOk' S 5
ftsdz' o' dz' dAP3. EpEz dai Sdz [ZdZ3so s kM " hdets™ o
B8 ' Isted W ' CtOm) RYiftEds B3O 3@ /(R . 1 dzv
Yy! st Blkdzd tetsL tc=iy(dz’ H GHQ €T @dzis dz) |, t
B S teshsdsdy addd {(Msds Ydesy * dzjiddso ° 1§ oD el «
BJLY HUf L OYtsB' ¢Odedzy & B dzlsA o3’ telOys S B dAF &
dMmisj &3 . ¥ Ydstcd & € taddt todls," ¢ . Mafrdsy tdsd L °
i so ' atfstaysls o ts tedfdisizy drdedzdflz! sPH M 2 ydlssyf dzOL d
wegktsy j Blld 2Rt teddd dzOfdz HS A3  dzj !
Isj B3 j cOlskzted o W10GStedls' 2 MmdMmilsj d&3° [

M. KuwayamaL ° Mfov & @dnllssf €wlsg § SistsPmistso o O
4, I s O- GeosLtHSCtcdiskz MdMmisj iz detsmp' v Is
sntdsHY fddsde ¢z Mis! 9 dox fdte i datif 1 I8sCydey & ts
B ssHEZ LBBHEPEGO H s



39

[ dzv My " h desects o j &) az0® dzbzt? asGdgdidpzdec® d o3
f tctso j HQHAgAEVD Odz@As® ‘tzdzY tc j © O dzts & dsChtsatedHiflSois?e
oH "' Gtc" 9, ©MC' dz Cditsy j c@®BL § tf OIS dif) Wzt & tizlz
toj CtedMmls@F. L Oy*' W |

| Oz ddd o03ddedd JkOftd o dH
HisMY ¢ O Ise tindy {1 tsthy dz’ fHj oo g Gitisis dzdpls " tots L 7 d dzd
Ctyj dzs e O tetls s tde’ o, h sl sk sots L dz

whdzzdzfslsdsH W € o dS tedMistse 2% Is iy O ls1ddryfn
stsydls' o g fdzw ¢ ta'] i s diiglgd e iz © Qdpdfvls j to
Y dIsis® L HOIs detlffr) Irfdiy s s Q) f dzf $ tc 2 aldDdzdedz’ Mils! O
HJ GJd dajytefBup'f dzOL d3OIsd ydets ™ teasOfpEPp afw cdL Oy ' °

rdilsls’ L HOEdEE s dzfh jtdoyelsd dadz® y O Is¢ L O
LiDdz' H dzjfdedeslzO? Ctc O dd3 M sMsetsd sy’ dedlisd
ts Is tc@dd( - L Ctc' sCtsdzMm| tco s Odzd stsydls’ o
f sls ts dzfh ldseH Qztsay@ndzd © 3o U j dedew  dztsy dzd © d - L d
Of OtcOlslz tjtftesHEZSCIsJodzedrn GCdz' sddz " H o
o' stedW " €Oy’

13mes B dd OdskOod @ ®BEYdETd &SHg

vy " hdzd?2 ttsLeadltsS 1 tuv HBLoBdzdes Gist
CEdi3f dzj €M ' dds@udjnls OO dzE Is © dzO dz'IsLOz 9 P d y (!
o dded ¢ dzj dzdz ¢ sdREwsSYe ydlsbeyda Isdudzd? C
we o f @Ry, OF SO Y diz] H dzd deSihf s § d idizv W S
Emyf " hdets L Ofgdzt isdgjntgitrdsn 5 MIsOH "~ 1B dzBsfiIs 15 %
fJtej dzj Mj dzdaw 74 i stctsy dzd dzlz 3OIs € d i
Ctc’ ¢ tsalitpflatt o z) dzj ISPCuaigdd® dizclslsftezs W j € IStsH § to d3d
ftoeso SHAE® ' TCHzss Us g BB P iladztzd h §] Y sMjte HE
ftets 6 J dzj Isd ey ¢ € wstiyididsio, sm¢ " zy © fif Is tshipd



4C

TtesBsMsRdedr OdE®RBOd 2 &y j odshdlkd ¢
d&zlz Is @enova

ste' &3 R totsdisihcdded W Htsue'z,h j d2' o ez dag Ualzj
ftesyd M o L O dz' Hdzj dadz? ° & O eztipldealfis teds tizis ) &
ssydlsO o Y dzsdBz, o btz ydmdz dzOw e dz f
L Of dz' H dzj dzdzv , IsO¢ ‘ HtctsB dzj dzdzW Lde s
Yydlststf dzOL dizOIs d y jtefigSB dsrn tstelzte ¢ @iz jlsds - (s dzH to * W29
sfscBdzdots of dzd o O s+ zO W tstcdslz o O datzy d Idn
fsoddzgjdz " HlstcddBBzeo Olsd L o dIssC J BB 6
G Jj detS108D [) teidls 50 % J dzBto’ tsdz' o {f to dinfvifrozw shiss
f L Odats L J d3B t©'dag dz@vatsfizdi B3AOX ‘Is - BOIs j tec
f tsH Y § dedeV , o dzOfdz’ ) s € to pgttpidsefipfsaty difts 'H Y C
[109].

1 s¢' teh j dzdzv BsteW Wz dzC y ' tsdp@ik tedzdsrdz’ an (
BOCOk &Y OfSdsddatiallzy, IstsBlts ¢'tog dydps’z &z DO B s ¢
Y d dzdzd ¢

¢ ZO&Odafrls | cOislzactfdzv © L tesBdIsd o dfmdaso
ntesdsmsddzd s OB jteOY' @ fyls GHs'y'd Is[OE w ,dz#Hvs @z
620k fOyY"' ‘dzls’ @ MisdMO.s’ o' Ctsoats’ Cctkzfd

lzdzs o dwoedzj dz' L dzO oz teulslits tdets | O dzy 2 ¢
fedusBlz yomisslsO Mmipdadsdc d tze) &3¢ den @ -~ BHEBOH
Yomstsls® Odzj 2§ dzts™ H' 2. stc' @3 btc s, Qo Ist
Bj2kdyuds ©jF shetdag@itsd of 16

1t dzt b 50 % stsydls' o dz¢ H d dazh | dzd@tc BE
N tots di3ts fiyts dgdzts A18]. s Ol ki |

Y d dzdzd ¢ O d3d , w g Bsy zIs! f" " HodhEo Olsd
dzt Hddzd BB ks Bzlsd o' ¢ x' dz€ d, h ¢ Hdz
Mk st Isd &zOdz' dz  dstso ¢h vitolz diCSE dlo @ o OtV s s
Ctc' sCtsdgMmj tco z o Odzdz™ .



41
l o0y Oslshs tedLdSd Odzjzf dzs™ H " 2 L B d

BOlsjteddzf! Sdds o' S L Odssy Iz lsis o ¢ £Bdrd df 57
MlsOH' ' IgREs'te, “CO o' HEPO ' Is! MW HE

stsdhsdlizisdo d Odzgjkfdts’ H' o tshds
BOIs j to oMtz jSAsL 5d3. Gdzjzfdzts” H' W, 9O’ Oy
B CsHEfd COYy' ® kO §' favLdcesldydy o |

f sHdeRBovdf ' H YOf IBsc jdzj L 2 |

ulsdigzdzw y' v W' ydzd St e By | Blzlsd W
Tt i3 it dided { OGaitzdg@ag” ' ° ) B L B8rRYyJlOD d dzy
f sz dzsS dz@ ' Lded R te' o dgv &, o Ibdkkz
By 2slsdydesets H' dzjdzdz", O LOSCBY WOSCIBET
[115].

1 028" dz¢ h fshdted ddBd MmYfJydw " ydzd i3d
dzH d dzd °  dsdtshtsdl v MiXPls] ol VL&t dGisHtf G
of' 2 MitsdkksOoOddkzd: OBtk s, * Itdmtsd °
stedMsd' 2, odwedz dzdm 18d ™My sdzls Odedzd = OF

v dzj " sSH Q9 dets 7 teHstefjdz'jriadj dzdzv A L ‘
i J ©jdstf dzO dasdomj djdis d Yy dzts ¢ 5 O dglj s desZQliEER OL O dz
hts YyOMisS O Odzj 2§ dzts” H' °  j 3B tod 6 dg Ised iz aizf y
Wty dZ LB o

ltosmtf jSIsdodzej SCtetstolsdzj HBsMdz HY j dadaw
flsd Bz dz' s Odzs G 5 'Y S i’ diEsSHolz' f 5C OL Az 9 s
j BB 6" 5dz0 R Cd2Opd dafs , ®FBEZ dz' so Odzts Bz Y ¢ oz
flsd Bz dz' b OHztBBzdzts s j2 L O WwWC  flss | BBt
{stekzh j d@ dzj M sEspusd Lodafs ey ddese C k2, f
woydzde§ ' HtedLotsHd! HEs totzOuptes @tzj Y Bz o B
dzt v d dzd, tlstelfli@dg] & tso @ deEs 'Oz Q@B o dslg dz'
ydqd < dadsf

[ijbtsHd Cto' sCmtzhmgrico ko Otiztzf 9 Odzd 2 YO
CGOd3] Isy[j L L &zOydzts G s ‘frs 6 " Sifsiicltzdz? y ' s dzO



42

Otc OC Is j ftotsfthists{dts ¢ * ydzz f Y iydzW fyeze hHda@2 yOMmlis
aqgtsteqfnstsasmsHzaqumduga@mdezﬁblzgadﬂdmwm{H
H '8 WOCkst' o Cdgtsypddalzhn tf ¢ bRScRdsindsdy,
L Ot o dgt 1 b @ 2 dzley “'eézS ‘W Stsy ZIs!  dzj o v ofipipvis
el dIstotsyMz'eo Offfastdy j dzy’ 2 dz2 B ydg' JWJClisd
LOGdB j &z C dz Isd dz.
Jfdzde W OCktt' o Ctof sCtdfjtco Zo Odadz?
dzs Hddzd, lsted BOdedn L $ @ dSulidai jjHidoy & drt®.dzd -
[ SMdz' HYF dB21' X RtesdisMsdsd FIBH-Gdz@ doidg. Iz
f 5C GLLGBAZ dz' Mg depdwizj b § dfts ki € & ez mtmyy d s * ¢
[119].1 tetslsj] HOdzj] HEtsMdz HY jdedz" BRdzs ftetso j i
ssydlsd Bkdkts LO®Rstty | dssr tizs sy HEgzyifze ©
j 2 dzts’ H dztsthyis (Bjj dpir{dzQ Yt tedgOhs ge@d L b
- s di3sistidPL O L B ' dz' 'OfzizdzfiaifE ' Hp d§ptfdg s dz\ B8 3

11

' o jd Odflmfsdy®igsgds2 2,0 16, 19, 21 ' 11
Tt BYBRGEOC dIdHes ' L 59 Odzj Csdzstetsdz 59 Odz
LB ' d h jdedzr hoduCmMmis' Odajbfdets’ H' ' o

o' lstedW" ' Ctso Qffzf § ytsdglydistsdz' HY o OHJIANLY [
Ctc' sCtsdzgMjtcotso Odzdr dBjlssHEBR o Isted WHIEOY
T tos Btiistds 26, @ Bdzstesdz d2' 2 cwbky', wCk
ssyd[bd]. r j W< Oolssted 9DHOYOE tsdzif)j Wotds o B da
LB dzt h 2" Isff ek’ o[ia]j w2

#d Misted dzfp’ ¢ °  ~ tots d3@isis{drcia d d3s B d3lzrdaf] U sizsiz
fdzdo bz St @CIs Cto' 8BS sdaifj oo o O dzdzw &0 fi) dz
' SCtdzMjteolzo Odgdz tsydls' HBNYJj 2 §5C OL dac

l BtydlsOs dsHddd " Mdzw G’ sCsdeMmd oo
tt Oc d3j dzl§ 15 [BYes dzs Yy daftsch dzd e tf alasfdpn z B ¢ dz” Is d ¢
Stcc Odz' f Ofpds 0 ° dz' dzts ¢ € tc 3 SastEzpQ dedz” Is O *
o' IstedW' ™ COyY' ~ ddz BiizaidoddsE ttc - © tz® C Is jyid doilpksds d

L I )

2=



43

1 sl dwe d dztsfmw, hts Cto' sCtsdzfj tco zo Odzdzy i,
LB ' dzt h jdedgw WteOGed3j dzelsOYy" ' 11 s, kzda@®daizvH d3'

wdzlsie® jSCLtsydlsts] dzOL BBy igdze fids 8 I Cdd Iz td
fshCsggd e yOfm Cto' € tstfzlg fnte o oo thedf Galzis @
- to s d3ts i ts d3dzd 2 Mis Ol b dedjlsdsen€’ jwirfp' Isslz. tssYydls
i3' ¢ to GslayisE B30 9 O dzdrodiVW GLcdBixtEE dzdaY jftdsjHIS jdzlzO
i ¢ tejraedsuisi4 3 [ j IsbggPar 6" M Odz' dzj L dzO
W sdplz 0 Odzdzy ff s dzv tc dzS i 5 ts dzlz Soald (A tekz " Q lftize s
B Istslsd ydets ¢ §66].0fjjtRjtdslg fia@Pdig i Isj dets tSsydls' o
R CtoslstczpasdsER W € " L Hotsm OyYyj dzlste’ sdzv tg
- tots d3ts s dzd ZL HtSO Y BB SOW O @t dz' HYdezQ@isps'd
o' Hdgso dz2' lsdzfn? sls d ydzj o jtjlsjdes to' o desB
~ntlesBOISdHd o'y fesdkzS di zMtsds IsuOO S Htedz e
B 26 dysd tcjols jHdztE tc O o s dad v ez s ik dgdet®'ls 2 fi)
BO2 B I lsjdaRiEste ' 6R25 iz [

10 o' Hdi3 dzz o C HZ' IppdgOIs f ydzrdsydls' o dz¥ H
Yy dzlstesms dzd , w g M¢ &zOH OF Is+ Mw L Ho tSn
fjt' yd dzste’ sdzv tcdztsc s  IsdgGoisiig[d Chtzg Ody¥ L' Oy *
(AJf) o B' d "sfMls' MsBOIdydedr € dz' Isd dz.
By d fWhddlsd, utsdkkz ttsydlsd dz[axdd o c

A COaddsd Hsfpdz' Hy jdadgv L o d o yJj dzdaw
His W OCItt' pteo & Qukimesgdr &z0 Ctdali' ckteOy
Bj2slsdaifzegs 20 ' DUbHBiseOddY Co Ot

Yy sflsjte' ¢ Odzd fw dZdthtg' sCls dzi 3 B 9 6 86O dzd o
Cte' sCtsdefmjtcotso Odad n  tstsydjistOeh’ dmidraftsiz fiplsf@da et
fsdzs MO tsEzs,MPtstc’ o dzv dzs L .u ORQISE o dadf diffs df o
C o' ¢ t5dzfn e lOdfiztizy ¢ O Is!  d3j 2 Mlisid yudzj B ‘o f s
Stec Odz' LIOH dzts oy @fg' o dz¥ 9 Odzdz?Y FtesdBshMsd o d
M i ts® RBo Oded &3 |



44

ULBOGOIS! s5n HEMdz' HY J dzdzVielz BSRUS QL Odigs?, S &
o Jtejlsj dzO H j i sdz' y@fife diL edstdste ipyvlz ofO daddzw Odzj
' HOfmMy o H Gt akz 1O &tz ¢ ‘o H e Qif Gas@ ENikz@ kD
fJdtedyd dzlstcdz® dzls’' LjdsdGf O A Cte' sCtsdz] tco Iz ¢
o' Isted Wi Ed " o d W dasdzjsdity * ¢ e Qe s to B B dzQ 53¢ y d
L d3" dzt o tcfgyCith ¢ sdzfj tote jz® jOdizplay B Yysj kP H Z o O
ZOH 3" o=tz d3j tedf'L Ot Wiz if tsH Oz "' dgj dzh | eztizy 3
dzts tc 30 das Hatsd3 Wsts & (6.

1Y C dzts Bsy dzd o sMilsj 2 dgjd2' s Is & Y eaiizste Kidg jdatk
dzj 5B d3j W JfdBdz0 dz'Odgdz® s S H dzts offdzj @RS tcts ) Z 0 C
L d3" dzt ‘' LiPdz] Y das'mizj Istsl s’ t5C R ez faded - * H dats «
BsteW W zdzeS y' dz0 dz tdgfclsts ' o g Q ez dgls ©Ots s 17 ° dz$ d
B3 2 slsd ydaets G $128 § tc fols plzREZIs @) * oA f SC OL
hts " ateOLEZ " mMdzv tRER s § @) & Q daz" LBAZQIHK L s
dzdh j 35, 7% ks jo a3 dHhtwjL dt EZzBsOyd
C kzdz Is Iz tc Chiylg! talgtdidn RS Is  ydzy o J tof Isj dzth7,4%" L Iz
" desydn [P d3j sOA

Y JjtojL odMsC kz B3 R tsdzH o' Odz! dzlz f sdz
M tcsdstsy dz2' Mis+ ydlssf dzoL dzd ssydls O
o dzz Iste’ M dz' ts Q' delz! lsf=laiits,c SO ! F'OL 5y B4 of
94 tej sy dzfd30lf sH * dzlz

1dL COsmdz’ HpYdedzs 6Mds O dgd 2 mdzth casj o Is g dzO
Mo ytsoadH ' dzjdedr IsO € ter, Ltz toats o @dHyE'
~-lcodicMcddzse s Of OtcOlskz | d&3B o' tsdz' of5 ts yts[ldsts ¢
[90].

rtsfmdz' Hy[j .dadartinezBurgos L i (89 Ohtss OL Otz
Cte' sCdfgtydsa@izd tjtfcsd G3jtedL zo Plstls g3
o dtc’ o dzt 9 OdzdaV ~nletRsMsd3 o d3d s O @ st Qo
MR tetsdzj Iss o Odzts


https://www.ncbi.nlm.nih.gov/pubmed/?term=Rienzi%20L%5BAuthor%5D&cauthor=true&cauthor_uid=14998966

45

b z2Odzoiff dzd HEOC Isstc "B dzMG s o 2 ff ®Badgdzy f s ' dz!
LOBIste sy HWOdeis s 3s Mis dzdzd 2 & A&zl 1P 0 \j @ifgldts |4
Odzej 2 dzts” H 28, GNTUr® &@s C s dzin j tc olstCy OEA G H * dzj
sy dds'ORY sEIgH dzts

[ 4'Sdzr €O Hsfpdz' Hdzd € ° o f so ' Htsdd dzd f
OBt 2jdmtc’ s5dz0~R , silstcd 3O dzd n i fdzw L O
" dzlstcOydIstsf dzOL d@zOIsd ydets ' ICSIHABI.C y' S 0 M j ted3

t Odz" h] 990 0Odzsmw, It dzj tesL - SH Y J dadz?
o fithiz ' mjthek CosHyjd o [13] dastsldy: HFOdn
Odzj PRtz j BB o' SdzOR sy j BEIsd Odzs d@ddr &
L OH Odzd d3d  d3ts e jd Asktsdzvj telzfpts d ydets e s OdzOdz' L Iz
Odzgj zf dzs” H" 2 9o M jtcdRZOBLES HORB L AZB®D-TBWJ
we 9 detstods’ 9 HMBlstsWtsdg tdg) M A tsp Hf jdaz'dg 1 o o
[133 134.) dzd  j dzdz? H sCOL dzedC " o W jtelsddz detsfyls’
tc' o daw s te 3O dz! dzts G 5 L Of dz' H dzj dzdzv stsyd
BsteW sdzse ' Yydes OdetsBZ3Odz! dgd = J BB’ d2" 9. mi
tc' Wwlalzj H 'dds’ ISO ° dsticds@dzly day' SEEE{dB J d3B t6° 5
BsteW sWizdS y' sdzOdz' dgdr ~ Ot@89sjtcd Misd S MY J

[ 59 j Hj dzs, hts dzOB ' tc R~ teBsSHEds f)lske toW !
dzOB Stclz -~ topEFBEmdas Gy dzm OB H IS @as,ydEos o "
n Ot dMmisdS toj ftesHBG.Isdo dedrn ¢ dz' Isd dz

10 ' Ldedrn MOH' WO @tz ls Colzd dzjf GOt d
n tots d3ts i ts dzdz’ f Olstsdzts@ " ° , w g yofmlsts f tc
J BB ' sd2' 9, M sdzls Odzdzd = 9 d € dlHtely o H pds He
BOIsj o' Od2lzo 9YZK U H dzd W o dzj dzd ~ts dAst@ts dgtsEimlifdzdA -
JIsdtsdzd®7. § OgHW C s S BsLdpjesitsH * BO 9 9 j H J dadz™
ftcOCIsdSk bjrdasdzse’ ™ B CtosdzOdz f zdzv y* 2
odSCtsdzzo Olsd MCteddz dzctso Hisfdz' H o de@zatz’ A
J BB ' s5dzOR H B K j=dejtdydbyfddzd2igiOush iz o Odzdzy ff
G J dats dzdats ¢ ' BtedHdL Oy" ', WCO HBL OtV




46

By dzdo ' Mis! o MmlsOdzsowdedn J dsB tm Odz @ C jokMte
L Of dz' HindmjtrozdzVfigfOdz® ! 56 s [13Adh G dz@ 5194 dzH j dzy ‘' W
' dzkz 9 Odzdzv  f to d telEOH detgjcdiy Ised ydAsEREZE t6f o dz2' , L
dZOtctsH Y j dadz? dzj Y dIsls’' L HOIsdzdAs H'Isj2 o L OG

1 tod PfsEn o s d3s M ts dzded 7 diftssitdzids™ j dztfBtiztdstah j dzdk
B 2BIsdyudese s § ozl telt: - se @B &G toysidsfs § &3,
ftcdLotSHWIS! HiS PBW ds tc @i S d3'w Sejsdiiz'in s d3
wdyj Sdz IsddzOn ' M j cdOIstsL WK GBIz 3t jo
B 2 slsdydets ¢ BdatfdgHdz deia];2 ftetsyjfm Ctotsid dze s
fsH' dz' ( 2@y ¢ zOH , 5B d3' dz ;H ' Y ted hO dgtEdzwh te
B Isisdusdad Az’ o f SHVdzO YIjEEtEDf dztsf ted  f j
B Lk, fttdLotHdIs! HB ftsHot'  dzgdg?" ~teBd3
o d dzd € dzj dzdz¥ BsL O g3 usdslis d wWdds ¢ § Is Bffis® ° dfitc
dzj f tOo ddz! detsdZsz teftsL » tSH Y j dadz Aot lBsMMsds o
Hickesets Cdz sddzedetscects H ' dzj daBvu OfS frfigizigfes 4 fif Is
B dzOMils sigPific] ©j H " B dz@ dalsidd 1s'd 2 dis ¢ s ( 1y Cudatiz’ dz
odwe drjtadds, 2 % B dzO Ipbizdgzf gifipls H=IAD.89 Odzj Lz f digs * dz
[139. vyd of dzde O Is: WOoOClktsted Cto' ts5C sdzfj t
JBBtc' sdz' 9, GlteddOdzdr L G’ 5¢ ts5dzf.juteliso
S H dz Qo Iststcd 99008 Is! |, h ts Cto' 56 sdzfn
Odzj 24 dARL,H "82 dts2 yOfm, w¢ " dgh' Htodlted B3k
Ctsdzg e @y ' Ctc' sftoslsj fE & Lon, Ols dz' ts € to jddsiCz
Zh CtsHY j dedg? G j dzj Is1dO| cztsdd€d YARfdQ toQjlsiids d[ H
stsydBtl]e |

[BBjYjd&O S & ¢ ! HEMdddp] d sty
hisHis afdzdolz dzO W tcOc i3) &is® s d s\EsB ' dAdjj dg'L
Odzj z fixdd]. H

AOC Istie'd ts ¢ tskoanQ dedfvdzd o @O tots W j €z f togj jTpks
Stsyguid®tetsB WIS de@ ¢ s dizi@iEOy dhls® @ & diztis ¢ O Lh Gsdzts
J ¢ Mt el SE70, Dnmtl, SODL * BAX dzj. d3' dzd ldz2®#n'Y € iy tcj M



47

G j BH2 B ZQZOH d3' f2dete Y6 ' 5 C ts dzfy jdijoldtpaCiikgted W © C
s 5y dilss o' oLdesdids to[th4#,] d3

I s® yofy, wC of dzd alzOC 8 'H 5 WcHAER | €9 Was@L
FoOed flodapP?Bdam HtsMd HYyjdz', HB Isjfjtc’
Hisfpdz' HY j dzadgv 3" Istsa tsdzH to' Qde tdgSIS«Chamayow ' B
My ol HYL o i fydr j tssOdzm S, B tHif s HO
L G5 to O dzf daW' iz C giz0 dzj »OBlsE tsf) * d3 p TisGtelghe z dzv Is s te
B ' dzCOBaw, W Iz dzC y ' ts daplsim LISk to dz€lsioeC, o &8 * dz® df,
o 0 s HHVHS IS to Iz € ldskcterd@tsty 1L SNAPLLL, TOPL, HIFOH1), 6 ' H Is to d d3§
0 e ts d3ts i) iy iy tzts © (SM@& $CC3, RAD21 , SMCIA, SMCI1B, STAGS,
RECB), | dzj t6 G j |5 dzV Balf Gl s dzH (ATPBGJ, SDHO), toj 6 kz dzw y
C dz' Is d updef] B(CLTA, MAPK6, CKS2) ' j Is tfts st j Istg tHayd d Is €
f tsls j dz€ dzO 4EPEA3, OCT4, FOXR). 1 Iz detdc ts B dr [ dptelztyf atclsg |
h sd3] Is CHtE s € (s dzf | ticwiclr a @akiiglizd o @zQis¢ M tod fndz® o .
st 5§ tsdziy tote dz'o dEAA Y S5’ "L LLGRA]Y | dzdz’) dg gz¥ | dz
Bt 1 $IssQOME o' ¢ tsdzfMm jdig olsAoa@digievd W* tdQp' H Hsd Is -
Is s chisiste o fi3fz § ° MAEV G ted ®ffpls OHsddf " 2H Istc g BE des ¢ * Y
WEdSChsRyds dmddy dz' H1g). dzdzv

1 028" WOL B’ 56 &dzi@ grdydzd o @€ €M eted jindz’ o ,
ftseo' Wi Gddddzs o G tadpdiPly ds,f dsAc [ ¢ &z devdy * lssds dzdz
yd&a

stc' sCtsdzMmj s iz o @uzget (GHstEE Istcd W * OO IS ¢ 9 ¢
off dzd o @@ sV WM Y € j fud Lotc* tzth & dflds @ d dzddadlz * s v
tc] Glzdzey 'dgv 6B | tcddsy Ofillsf' * H Is tof w3ty (3ts My ) dgdztg € Is Iz t
(KIF2C Is ®IF3A) Is @ j ¢ z d&vda) 'Is’d dpdz® (RHEK2 Is @DKNIB), h ts
Bsytfited L onjtEntdzed X jSdsidytf | Is | e dzs HIsYH IO dp .d3lz 0 O dz
BBj - Odal j c3zOOAfjls OB ' lsiap 3zdp®@ls j tc d dan'' @es@dfs?
dzj sBm Huzg &3 | Is | das dzts il § H[134]. 0

zB By dzdlsd ot dzde o' stedW ' C Oy 'tsStsydi®
Bzdfsets Otz® @das IstcOdzMC toed § uph 6 § toHtdAy Isdsd € to d



48

o Oy dzd o B' d&z¢d Hdtwdz tesL o'dIlsqlstc’] alptedrf
Mo ‘o ' dzjc&RdF, IsO o d H=' tzj dedf d n M 4.1 s ozz€ dz
Bsdzj S zdzv toded »  f toc s WB' ' ddStsedzj 1S SO @z, (ifis™ fip dzw
Ctc' sCdzmjtcolzo iy dzj L d3' dzd o myw

ste' sCtsdzinj tco z o Odzdaw Bj stsH s Bt tesjsiip'd
Hy Oyl sHRIOIS® L BZCdgf s jufg'C " dz' Ctsa * &3 tgd dzls
zO § tc d GitCRe [146].

1 4 Og Of dz@ jN, € to' t5€C tsdzf | tdoofritlo" O diddidnds: tsHHARY A3
Hiso ¢ tsfls toltseS jiste ' tseE Gstizdzts ¢ O30 Kzfs © is'0 Wzéz oz ‘Mg ! figw h j
HiSC GLS s Is j dzp'zR digs p Wiz CdzQizts dzj § 2 dzvctc dedigizlz *
dzj 5B n ' eHsdp dfipld® dzdLiz’ H ' jtetasizy b fla@aigts ) dfdto ] dzts d3dzd .
s@Ptotsls | mdgdalfg i 5 ¢ ts5 dzfn Jstdsoys/azeDeRd dzd

¢ dzOdz1 ¥ j to fiztizls j tc OYflstCta@fL Oote j L bz tiz! HStOMpdf * H ¥ §
- tc 5 3ty tsdgisDis zdpe tc ', ts dB'Isats d'Id30 ztbr SC tsdzffj tco ts9 C
3O Is+ M j toj ydid oH M Adsjole’ Hddz@figgfo. 2 ° dzH d 9 °
BEW sdzsc ' yYydzd »  AZ0®tc QO jstdsfipls@fdgdzy tstsydls® o
C o' ¢ t5dgfm J [tczdadedzddifls @ o dft€ sists{dn ig Grdzdzy = Otc OC
stsydas WwCtsMmls® ftejHJSCIte" 8 "7 Gt Btej L dHf
J 3B 6, sdz'als to d d30 dzd ~ L stsydls' o -L sOf s
jSLsydstsy ZzOL BOKD®R] ~ M OEls ks .

1d BB R ' Hdzts 200 e j BEsiis W 2 dzC y * IdsjdzOdi |sizf 6
B 2lsdyudsectssyge]Bj d@PtcjH O f° Mdein¢ ¢ w
LOGOdz datso ' HiERE, MDY ekl Headz ssydlsk &t
- toc s d3ts ) s d3dz’ Odzets 3O dz' BO2BEZISde SGt5 J d3B
iz3j 2 sdefoys j 5 dz0 dzj O ,tctsdzjcs' EMG dids , L d3' dzd dzts €
MistczC Iskzted 9 Jt]lsj dzO f sH' dziz ' HBlzo Ot
Cto' sCtsdemjtcolzo Odadzy . | OF i 36 tz@z a3 dzQ off getizdz™
fsCtcOh dls(d tcjLbizdz IsOIsdoe dz' Mis! rt v L )
stsydls' o



49

Il Jtiolyd o OFffzlsds’ Mis: Lk deOCd@dsto ' Mt S st
WOCIstste" 9 Cto' sCtsdzmjtcolzo Odedzy dzO0 =~ totsdzts
Cte' sCtsdzgmj tco sp Odgsiis O dpg e o dZOZC s L Oc¢
e 5° YyOMmdzd &3



5C

tdrrwf 2
fovrtwodfRrR vo [frulrrarcddl wrr

[ sfdz WY j dedzy B A Sftadidsetsited j dz' § tod Q0§ iz
jBBt S5d2 8 9  HH' &z C o' ¢ s daiy iz dslrfa@mmizy | d

Cte' B ' Bdzse' ° ' ¢t tHREEEO] Yoz 1 @fi J HUISUEE
witesd dp..

1 BJlstss o dL dz@ngj deRWs daltf] dech dzlp O dzdz”  dzO
stsydls® o, BstoW W EzdS y' sdzOdz dz nOtOCls j

~n oM ddzts § BB W2OBGRGIEZY2 C Lz iz Edzs Iz @ dzd@eizO iz
HOdz f tetsdzB @2 § 2 Clekz') ldef{dz Y 8392 el dzts te fits sCyddls *
Bl dzded®3®dz' y &S dd®~ L ' dzH 2iCfyd “ ¥ ts otoHl? de j iz’
(O fwils OB\ Bddls' H 1 OH dzimsCo, SEHKY S B2 69
B ssHEsSdE 9" steduiy SOy"° (ctekzf O

rdzv sy d¢d eofdzdekz " dHde HEZOM dzd =~
Ydlsls' L HOIdg s f "thsayd Cto' ¢ sdafifj tco 724D dzdz
stsydls 0,326 WEEN sdzsc ' ydzd dizd - OO C st ted s ¢
BsteW sdzse ' yded i3 OdesBOdz" v zd 85 | to histiseyts| Is df
BsteW sdzs e ' ydzd d&3d =fye B petfusidafm 6 W dgds so M j dzdzw
f tsls ts dzhtgj, dzadewd Cztdzdf ekt ji stsydlsd L fsdz dsteW ' L
(9 0SEtsdz L Oy" v, CGteOdzlz dzw y*' v, dzOw o dz' Mmls
jdzH s ZOL BOdydzese s tel§ ® d S &6z Bz d3dzs B Y tizdac
Bis te W 15 drftds] B3]

[ dzw HisfMdz' HY j dadgw fmls O dzkz d3d 18 dsds Ak Rizts Gl
Ctec' BCtsdzMmj oo tsd @tlze  dzds sy Y gPJ tod d3j dzls O dz' dzj
o d COudls 9GO deste ' € d,n ISy JUsORC R Blk.dd €t

[z tetse j HJ dede" ff j teqJ dgff szOuzbtes 2 gt d dz
w g Bzdzd tslstcd ©30dz i tzf) gizts o t5 OF dia] & dzfp glzfizts d
ssydls' 9 Bkdzts 9aditstedMlsOdzs 59 tsydls' o.



51

v ek’ odCsdmlssoakoOdd jwCkdvisd
[ dzWw L d3gj dgh jdedz" of dzdokz rFRitsdshtsdkdtscets dz
Odzj f dzs’ H' FBSHsRBESE s dzOmpstezl o AREds ' f
Yytsdztse * ¢ 9, w et tfizs s i GdRftf i O Hs' OO y tz? dzts L
sj tod Is[E0E" W

21r sdydze OMmf jSIsd HtsMdz' H Y j dadaw

vy Htsmdz' HY J dzdgv o d ¢ 5dzOdz L HBIsted o
[147.1 dzv B Blsd L ttsydlsodkd Is@ dfndektse tzdz0 d
Is O " deW stcd3ts 9 O dzlz LGEBHLE f oy ' sy lsOdd
fJtejH' BY dzOdzlsOy' 2 ded d3d j 3B tc' (s dd@EJO L fzts 59,
LS tcO8 ‘dad QA3 0787" ) tets L Olso jtoHy j dedz? ) stew
Histf sd3' 3 dgd = o] ftesHEZC Isd o dd Rz 'ls|j & telkssdzs2e i)
ol 5. L OF MKk | dsp etzdzh 9 j dedzy  f totso j +
fteddydyf o 4 Jd ' dzfy! S5 149§ C z@ts@zg j dzy 'Y t
| otesfd PsHts f 8086 G dlifdiaed 6] ¢ s @&SWBREY 'IsX
ARSM. 1 sfpdz' HY j dgdzsH B zdldd TEdg Isjlstsd3 L B ' t
LSO ldefss S BB ..IFO -~ 1, )20D0yte‘ dzsq,
ofjthj o dBjHJydd?2 vyjdelste, Bldd §sfjt]
tdW sted3Oyt T Y fC Hf dMkz e Owd tots Btz st Gts df @ de
H Oded

wdzW stcd3glz 9 Odzdz? ff tctso tSH d dzts My ! 9" HY B9 " HI(
sBtetsBSCd fJtemMsdOdzr dzdr HOdzedr JOY' * dals’ ¢
tesL tosB dzj dets dzO Gfdese ' | OC tsdzz v € te Q15dzd
SO odzzlste" hdz' 2 HECEMRI dls { teis) j 'dzaip® ts tafglg ts1adC
tcOHtss vl c¢fjHdqyuded? yjdelste wjte (ftosls
tsCkz) .



52

22f jIssH@Mmflz)] CIsd HtsMdz HY J dzdav

[ sdested w2yd Sdz' sdde dzay dBOdzd W ° L d ydad.
dzj ¢ Olsd o dz' tcj L zdz sOIsd O a3tz 6 Olizd Itz j
g1 wr kz. sOtchzEtE' @ MBEo detstc O da twlzftslic” 94
o' HMEklsdzy thdsesd &GOy ™ ¢jdO0 ¢ MistsL
621 +1GT, R117H (jSLtsdz 4), R553X, G551
2184insA (jCLtdEL13dr,20WL28RIX30(3Kj (j¢CtL
(21s1), dBBOY" ' cJjdO0 W,jd zOdkzOdz dz¢' Hts
12), R158Q (jSLtdz 5), 1lvsl0Ontb546 (° dzk

l Oyxdzdoadds Stedlsjte’" " &5 f  HBtStolz HBdatstc' o
I m" wWodRtyj Codz' sddz Blzdzd Odatsdz’ d3dzd d3d .

23WwdzH Sy ' v Mkf jse kdvy'

glsd gz dzw y* w M jtecseozdzv y' ° B kz dzO ]
Odzls Oc tsdzd Mils' o CtsdzOH Blstesf ' dz tej dz' L d dze
Wsdz' CSdzsmisd gz dzs ¥ yses etedssdze ( FSH) (o
tetsL f SWPElss HLdzY B demistez Odz! dese s yd § ddz,
225 [ [/ HBBO. O zZsOesdz” Mls GnRH L HiSL Iz
Serono, Z9J2yOt' W) pootsHddzd fttd L &
Jokdzwy' ' w BEEZO ' dHEZCtSo OdzO OCc teez'Béasfmidy C
| psen |l nternati on, ANtcOdzy' V) , L O [zd3ts
H' Od3j ste®@ 20  d3ds, O t' 9 dz d MistcOH " 5dzk
Csdzyd dzlstc Oy "

déMmYf " cOy" ® ssydls' o LH" 2Mmdzes 9 Odzqd Is tc
Fdz' IstcOL 9 zC ts9 ts@je jH IS ifd" HeysiHAzdEY fpzw * dzH 2 €



53

241 d dzz yj dgdzv s O Isf jtsopSHigDgY drs fisdsyalts € ts d3f

OMY ' tetso Odglz W 5z’ 6 tiztslay doeadab™ dae'fH d dalzO - dzO
Cstda@Bl 2t Mdes e & € midsdsl SLimE M) [ gs 1 flsj t
SMzi18 ( Ni kon, § stfjcay wdp sk dz@c el BT ORH SO
(SparMBD 'd3ci uuddz»O) i iPtg) stesds 60 BB (

"'K sl "?.
L a0
\. oy, e 2

e
.

t dml.J thcﬁlﬂstsfSinz fr]dchl) C.sdsf dzj € M

v o' H' BUOBY dzj Ladng todlsj dz’ dats o' H d3( ¢
te' Hddzed ICAetCodz’ ldq@iz §f j to | dzsfizgfzdz) o M JV R ©ds a
(LifeGlobal, t# z ¢ )Protein Supplan@pt(Oldzdiv edd> | 50% a |
HdzZ" f sHOdz h tseinvtria.dz’ Isd o z 9 O dzda”

25[y' dz$ O Mist G’ ssydls' o

rdzv sy’ d2€d Mmiskzt$y tezts € 'to dizadn Is 5 ) ts-wizd] o t
" delstcOydls st dz@usdg@S pgded ~mIsO f sSHOMZ hsEts
ftesotsHddzd odHOdMzj dedgW S dz' Isddz & &z d3lz destelz .
f' mdzv Blsted ©3Odedey w2 yj ¢ dz' Isd da.



54

[ s d3 dzj € Mmd L Odzz to¥ 9 O dzd dzO 2 0 fn
G' OdkzEtsdz HOLd L OCIkdodz Miste Q@ 2 5H/HBME
tetsL yddzv Isd d3' 3 S dz' sddedzd? dBwEOLted S m, his MM
Cdz' sddz Sked@zdzse Mk odHOdZvdzd L O HGBYtSABSEt
140 &B¢d3 (Cook, wzd). 1 ' Mmdzw W jted3] dzlsOls
Ckdz sdo Eds@®@dzdo Ksdzd @@ |, l Jdzd ¢ sBted s Odz'
Ed3sseo 5, 5,% 5 PS5 % otsdtse' Mis®, Isj B jtcOlslzt

sk " dzz L' dzfmls® ydls' o W' NEOM O dzo
TIHU CStdif Odz' s ORYMp@NIX-71 (cftsdg &) . o do uj
st dzd & sMmisj 2 BlzH 5o ddzv g dzls 5 5 dzOls 'dzf©  Iseld €
oL jJtedzd 2 MEC OdzlzsLEM 310 META (€@wligelses §f 1 ° d3) nudzy dzC
Wsists 9" HitsLOYdMmME IsO " dz" dn 9 Oy dzd o d n
JZ3Btc’ sdz2Odzd o dSEsstcdMmlstsolzo Odzd MdMmisj sz
Csif Odz' ' ResedrjcdEePis Ozt W nent s (

sz " dz@ L' zspO@IZzdssPd O ded disd f ©

1 dzj Lte" dzd?2 tydls, wed?2 LdzOatsHdIs! f
d3d 2 Bls d ydzts ¢ tsts SygHs Qzlza * HIM 2 Is dzg'’ fidthji ftd
o' LEOd Lk Ist mMw WwWHiets o oidigle®HW L@V SH §
vesiclz2)R24 tedMm.

 dzgjLte" dzd?2 wtsydls, wed?2 LdOrsHdIs f
By 2lsdydesets ftsH' dzz. (cHtes] Zfipdzvddgdzjo " Is 'z
o dH " dzd dzts ! MisOH “"2v. @Il ( &3 sOW OL O w) (

1 Ltc' dzd?2 ®ydls, wed?2 L dOatsHdIls! Mw ¢
B2BLE. 10wWodsgy fJtehj fodzwtedzj Is' dzts o |
(dBd sOW¥ OLD. puw) ( ted M.


http://www.nas.gov.ua/UA/Department/Pages/default.aspx?DepartmentID=0003508

58

~~~~~~~~

.. :
tdMm. 2. 2. LBls@Bhls’ ttayldOBY,wsH ddgds.OHd W
MmMlsOH . w Ml w

26[Y' WEEEY sdztse ' ydzd B j BzAE@ S jsG et il § dzO
fMlstekS skt ssydls' o

[ v HEhd Ot j@agvd dsfls' st Ystsdyids ' wpdz
flse St dzdz" Ctod sl dzS 1 'o s ds@Qz'daeHc & RO dz 5t
%O 5 cwukf LO Bl sdskdyddsE s iy ) s fizdc
fls tc bz SIS ERisies dzts € ' ydz'  ° @t OiSflasjots gifiply ds¢ d  dlg 1o !
23 : 2 BiBRA BCts B tedas e s s o y(' Wt
LB dz! M jdgdgW/ L d3 dg" § dadzv tstsydgistdlz )L ( GHBH B@
(fsistsoh jdedew /|  SIstsdgh j dedzy, o $ted o dzj dzdz™ )
Yyl ZzOL B (9 0Cktd LOY W, ctOdkzdvy'
OCtej Oy W jdzntsl ZOL BOBSHUIZECE & n %] BHK & dzts
Bdzts ) o dedgs Y s cdzts ¢ © ydz Odes BOdz' Wk (n=66)

27( ' dE®dzl) &3j 2 s dudscts o jtej s dzO

} " fpdew Hj d22HOY' T tydlkd fjtej o’ tow dzd
9 ' LEzOEZ LOy's wWitsets ftesosHddzd L O HESH s
(Hamilton Thorne, 42 0¢) i HITU (ScaftsEnkk’ o
3" CtesdBOdz’ f Edzw sstcOd3d Nar i shi ge.



56

rdzv fsfjtejnyjdedzy Hjftsd BittdL Oy =
CteOf dzv d&3d  dzj B' dzt hj 3 stsydls fasls difc da
Ckzdz' Iskztc® tefzepEiafite dz)ydtis j Hsoa dh © Gl obal (L
HiSH O9 Odzdi)ydis ©KC0s% se 5 Odz' BRzEkd figzi Tlze G I ot a |
fsCtedlsdns d3 dzgj cOdz! dzgdd3 dGzOMdzsdys (Li f eGl o
(Fluorodi s h, Worl d Presision | nls@dd m
f tctseo sH d dzd az0O Isj edigsmistsdzd € &z ( Tokai Hi
v B jcOlskztce® ©® JjJ BBt Bdzse' ydz' 2 dzOBBKOIst

{y' dzgt 9 Odzd dzOw 9 dz' Mmls d3d 2 Bls d y dzty dzs
nOtcOCIs ] tsPhldeCdOdz' L Oy' ¥ o jtej lsj de@ dzv 't HzAf &
Is ' dzO. rdzv Y jtejHyjdedey fd3ddzsE, " H
Holding KIHPIP1 0 3 5 Is@njedtionckiMPIPI1 035 ( COOK, u7Z¢
odMmMsOCodw dzd o ©WOCEkEtem dzO2tsfIsd BOdz' dz' " t5°
fedzvtcdzsets s dzOVW @Yk ojsdz@' i jsdzde * H datsh j
fesdzvtcdzsets Is' &zO o dd3" teWwdzd L O H tsHs Mgt s
(Hamil ton Thdgmde, vz o)

{ M. 128 teOBO Hov By' dz¢ o Odedz” MlsQdzlz ¢



57

1 OB dzf twtsL tetsB dzj dedz s Owzf Is 9 B o J Is v WO dzf &
ISt OCIsdzj , tesdBBBtSyYH Bdj, L Y' ICJd:
lTLd3 daj 20 W stedzO, ttsL d3dls® SO’ ;

g mMdzOBC O 9" LEkOMZ LOY" v,;

DT o' LEOd L OYyfY tcdiPaststyjtoidetsc s Is* dzO

(lsj za)OL O

Eidej o LEZOd LEk'Is: fqw;

FiLds dzO s’ ' dzslsOy'dzs tmfy’ fas'dvVfedesse s IS
GiLB ' dz hjdzaj o L A t°

Hi itetsL sOh Iz9 O dada” 2O B NEZO Hiczagsts ]

(lsj dzs ¥ QLIP4lsu@EB) ( t

yrx:
@0@@

{ 2P v 0 j BOdydsj LGsBtOy ] dede? Bl s

f SH 'i3gzlis OV OL Bijdgdu? slsd ydzi o4 o lsj dets, 21 1
Hiczej  sdv,tdBlzju , IS0, dEs, K,00sj etste’ ° dgj 2 5lsd yc
ssydls’ o .



58

v OC 5y s U dz® @gPUAs s  Yydzts G ts 94 te]lsd dzO
teSLISON o Odzdzv A3 s o' Hdetsh jdzdz®r HEB ff j toh t5¢
CklsO tetsL d3 nNjdadgw, wWCd2 odd3 tet 9 Odzd L O
fsdzvtedL Oy’ 2dzes’™ mMdMmilsj &3d Oosi ght Met a.

t dM.5 1206 Odls* 9 ORdg" 6 SISO L 5O ko O
o jtojlsj dz0 e’ HiEEAN S E 5 o (S dz¥ t dig Qs Is § Y d

o jtjlsjdats, 2 f.jted j §oteyttz Ll @iy sd
pjtejlsjdz0 | Ok ks®&@alas@F' ‘08 tjlsj dzO {15
o' Hdatsiiase f jfes v edesE s Is' d&ZO, U ssydl

9jtjlsjdO YtsH' dzz ¢ Is © Ckzlstsds tetsL sON Lz
fjtehtsets fodzwtcdesets Is' dzO 61, 92A.



59
10 " HiflsOo ftocso jHjdzedr odd3 tc 9 Odg
o jtc]jlsj dz@i QP20 be2A% 4 5 Ai;46°190° di 91°7 180°
(tedm. 2.6).

{ M6 25 ) BOsdydzj L tBtOyjddzw € dzOMmd W
ssydkO LO dsCOd LOY' 'Y 6 o' H@&B/KJidsdz
Ol jette' ' (dsCOdk LOY' ' ojtjlkjdd §sH' db

] " HicoabGHdgstW sdzsc’ ydedR S OwOSIj todfMlsd
ww O 26¢6 &sCOd LOYy' '~ bk ssfdoL &
Cydgsdik ssydlk Bke fdmot' dd2 ' dzvj S

2.8t J € tsdzfn lsddnfdigsi wpd ff L azld © ts tc d fidC@idgd2visdy Qjd
Hsdzstem! € dm ttsydls' o
281 dgz S dzj Oy W HEBdetstem! € dnmn BYJIS' o

[ dz% § € tsdzf Iistsfidsy 19° 6 d WB@Y dzd B4 2 s5lsd Yz
Hedzstem! CSsdzgz ssydls', wCi 9o ' LEOd L k9 Odz
Oosightt mtsdzH d dzG tso 58 ' £ ‘Mz sl B datstc O d Kz W08
(19071 200 m3B, o iAot to d M lsdDLEZjstoy Sua't utfr fm' 23dzts s



6C

20 &S & OfEj Atkloddgriij lsj dzs L &3 dz' B0 dz
ydlstsf oL &3 kO § &P Wifetdags sffiEe).s2 .1z

t dfR7. [ dez € dzj Oy* v  tstlzpels O t(lstexfedyOdiy j L C
fsdzvtedL Oy 2dets’™ MmdmB RiRd s 5D MNEasE b dzlf i @@ ff) s )
B' S fjjdgzCulzj 250 Odzd?2 HBGdstem’ € dd) esssyfdusia
odtejlsjdsdd o §° fjlsy’

2821 jtoj dzgj Mj dedz® § j 6" s s i subigOuediffs &' sdzls
ydls st dz@udaists fifg t§ysiEldso

L LOW  CMsoOdesdsz R sdzHJdzc s st " f jIs€
fJtehJ i s dzv tc dzj Is' dzts B ' Y M 2 detsteOf dg f g
JdzzCdzj 2 s Odzd a3 HBdztstef! Cdd3 tstsydls sds. 10
sB jtoj ) dets o dzatdnjdrddef tse | ARt fzj 2 s Odzed 2 Btsy
fitcdoe Isjdz' dese d2 | tdslhdss' tde Iof EGD dE' 5 dateftdam) ¢ ¢
2.8 . 1" fmdzw BOdz" f zdzw y* 2 ssydls tjydyf "’
B jtejydets o jtoj desimePazd tHathjdls sy | BI0dxdgg m)
sz tOd3d o CwOfdz s 30 B¢ dz € Hedoballz tcO
USA),f sCtedIsdr d3 dzj tcOdz! dzd d3 3O M dztNBNQ IVF f e
PetriDish 60x15mm (Thermoscientific USA) s©O Gk dz' sd o k9 Odzd
Isj i3 J OISR tc'IsO3 75 ,,.5 thay lslg(w i 5 dzw, s G 1 te,d®" dC
9 " HBEZOO' s MW fJtskswetsdg 1 GtsH, hts f° Wl



61

fsdYtedsets 8' &0 tw©jy' §' " dsO L Hsdst
L Of dz' Hdzj dedz" BjlssHBd | CSI .

t dm28. 1 jtej daj Md dedz? f stzstqdEOE 0" do
d dzzC dz' 259 Odzed 2 Tty Plz] etz tE Ptch e ts § tsdzv b
ted ydtf ' ' dzf Gdo,J dz) g WA e tcdzsets s dzO o |
f tots fijlaiziag dzj 2 s & Q detsizs tc O

2.9 st sCtsdzmjtcolzo Odzdzy tsydls® 9 i3 Ists

29[S Y sy dis' & L L yddzOdkd St sf ot

[ Bydlsd 3" "Oodzd bk ttsLydd 7,5% |
Hgd3d sd dzhizdzr WsSMdrulkz (1 &) H teH GrpjQudpdavsdy d:
(Gl obal Li fe, 42 ¢) fted iQ6ARMEOISIEZD 2 o d§l tdx
ftoslswiclEldz np , 5 L Od y gsteW sdztse ' ydedr thtse d
9' Hdzsoa dzj dgdz?" ' m ftyOlitseotsets ttsL i3 telz €
tesLyddz: 15% )1, 15% rfuaf] O 0,5 Qdzdets
FE L yddz igesmgwvetsds 20



62

292 sdzZOHh adHC | AatsdasHY j deda? tsydls

[Bydlsd totL &E &L a®yeich (F sd2' v ) h fdzj s " &
Cdz' sddz dzO, skdus REBBYdd * Cto' 5L OF dMdese s
LOdz o 0 Oz bk & dd®I?2 OL sl (f6) (

{ 418.9.1 jtoj dzj fj dzdzv ssydlsk &0 dzsf' 2 H
BHSCd2 OLBls.

2931 Ocissgydils' 9 IsO o9dHOMz] dzdlzgv Ct6' 5L On (

18N 2 L ssydkodkd heodHCts od2 &Odkd L

tesLyddz MOROtesLd k2 MmMjtjHseadh " Gd qofb a |
(Gl obal Life, 42 ¢) fted 37 Au sigBzflE®
fjtoj desmddzd Bk [O,t&tbL, ydodedd , @5, RdtsL d IsO o d |
dzdr ftoslswetsds 2 r~o. 1" fdzw Yyl sets w2y

Gl obal medium L4 ¢H(SBIO® Dadday i3 0 %z ¢) L C

210[ y' dz€ O yOflssisd 4 d fdz O &d" 6 tsqafl§ o

Yy Offlstsis iz o d> do Odzdzv Cte’' sCtsdzMmj tco 59 O
B sdztse ' ydzd d3d i) Clgj dz0 6 @ d3dzs o Ofdzd Is t=oif Gl B Ldz3 nlds



63
Bl sdzse ' ydzds Ods®BOdz 2: HjCEjdgj eOy' W
Yydlststf dzOL d@zOIsd ydz©® Etwe@'dalz @y otz fislis4g dzO v BE ;
j dzH s &zOL BBOIs d Yydzts G ts e Isd ¢ kdzkz i3z Is © J S
LB ' dzt h jdgd?2 tetsL 3 to fjtcdo  Isjdz desotscts { t
WtcOed3j dzglsOy' v ff jteh sets ffsdzv BRlzsets Is' dzO;

211 1 Of oz’ Higldpdls ' @ h AW D ' des®dquls s
Mfjteds * o G dOL &k

[Od vy’ bodBbized @bdds bLdkso OF
‘ dzo j tols ts o O dats ¢NconddT Ecliptet) § ' s 8 dzO H dOdEslE jsdsts
HBS to s H@dkvds sNea r i s W Jgdef . (O 2. tsldz

t d M2.10. wdzo j telstso Odzd 2 Nicali' Vi teEslipse (¢ s )Xz
tsB dzOH dzONgzfshiglds] dets tc s frdkzwds tstcNar i s hi'g)e H dz\
ftcso jHjdedgw fotsyjHBEZted | CSI



64

IS stedmlsse 2% ydq Cols " BslsstdL s O
L kOh sokzo Odzd o yj delste’ &5 € temd S s 0 Aydat

BOC Md 3Odz' degd 3 L B' dz' M jdgdeg"ds (400nr) , [
Cdzstotsdzs oOdzd L O HBEfGBSEEY ¢' HisOo d2' ydac
[BYydls dz®@ MkOH' " [I11 f6d hOodd bk ¢t

gl jJtod3OlstsL 5" Hd HBSHOOOdzZd © 8% L YRAEtct
BstoW sdzse " ydaets destedzOdz' dzd?2 MY j edZBOStSL 57 H
9 HdesMmdes & Capgyd B " dg' Ctetsf " JIsCd. glsd
~notsMmlsO, sBjtjydes tiEMCOdzd yddz' dzHtcd Yy«
sO¢ddz yddetsdz L dzj tolzn~ tsifgsk® I Oatdryf  Qdz'ddssd dziry.
fjtejd3d h Odzd yw ) CtcOf dzv L w2ygd Cdz Isd dz
B Ctetsf " fjIsCd tstsydls W' CMkzeOdzd L tetsL IsC
wilzC y'  2dez " fjsSk sfEMCOdd o jCoOlite'
Hts B dzd M¢ 2 ys ' ts topdusddls dz6h sB f sy Olsd f tetsdzd
MY § o BOESHP.EY. H

{ dM21l 1 Of dz' Hj dzdv s Ml ' dstcOydlssy
990 jHjddz" MYGBEIy Wy MY cdkOksL stshyd b St
L Off dz' H dzj dzdz" .



65

lted yYy' sd@dz k2 BoiZk®®o Mwdzd t&ytcd o o zH B
MftcsosHyzo OdzsMw tOflstsoadds Istcj dgls ' dzdg™ o3
sOSCBy fwots HfstidBOod dsects fslstsCz
M j tcd3OIstsL 5" HE dgOwzOH f Edgj cf" jfdgdEC JOSC Isd o O
f sHOdz! h 561§ dzedgQ dz'dmyjdz dzO y dzlz yofls d dzlz Yo
sBjtej )y dets dzOL OH L ZOMmiszyf dzddz o9 j H J dzdz
wayjSd sdded. 1 v fyjtecsotsdts L Of &
fts BHdtsdBREz ' H o' HYftse HdeddBB3d datsdzj tc O3
MejHBOadM O Is © tesL 3T " deDOEAR[Ols s tc' & [ H dzW
Ckzdz Isd e kzeo Odzdz .

212f y' d2¢ © flskzy j dv ' dzo O¢' dzOy' = ttsdzj R

ltod 99 jH Qs &igEsfdsizOL dzdz o " H L dzO YO dzd
' dzgo OG " &ZOY' X tstdj id: ¢ dzisdpdOMe ted? dzte
Gz d dO@ cdzdeddzz HB 1/ 2 HJOBPAW 2w
GodzCd dz0 cdzdBddalz o5j dzh dz'y 1/ 3 H' Oy ls
ssdzj B, fsitsdkz tsydlsO o' HBEZO OoMmw s+
f " Hodh jdzO f telzxdz fif€ dzOds fakzents © fizt ticdsf @ |
dz2 Y 3/ AcsedO®OKRP. | LOdjydsfls® o' H Idf
odMmdzsoa 8¢ ftots bizteetste ¢ dz' Isd dafv LisE i3] ydzt
f OtcOBj stetsdg sO yYOfistslstss o dy do Odzdzy tstsyc

213[ y' dz€ O jWjCldodatsiils' L Of dz' H dzj dzdz”

Yyjtojil81l166tsH " mMdzw 99 jHJdadzw M j tod3C
dzOw o dz' fMmls: L Of dz' H dzj dzdzw hdzw Etsd3 o' L 2O
nOEOSjtedmisdSd Ldesls, wC' dORdHdHsy @& §
L. Soott, W C L Ofmdzats o Odz' 2O o dL dzOyj dzdz' tetsL d
o' HdzsMmdets vyj delstelz § dz' Isdded, § 68 diz Cdzjipdsi © o



66
T C Odf1520y " | L § &6 kCdm s Wzt o € dzv yOo dzOMls
717 fesdzg C dzj Efd SO W Hdj2ts Y s LAg dim| ISt dzZDS
tsL O coko Odkzdf! (o koG zRHdS] ¢

sSHd&zZOSC o d2 L d3° to, C'dz ¢ Mmlis! WHJt] Y!
tc' odasdz’ todets s o Mm' 2 f dzsh d dz¥f totf etz &zldz§ zjn f
sSHdzZOS so d 2, Oy jd3" e ' L dzlz C' dz €' Mis+ WoH

tetsL &3 hzo Odzd My dzj tc' o detdie taddiAst; dzj T B)lf | ctdsa ' «
fsL0O vyYJ dzlstesdy ydls8fHodaoddsd , 3" ©kz dig s L dsY ¢
tots L d3'(tegf kD).

Z1 Z2
(A) (8)

R owmeln

t dfy. wd b EEO dzv o O dzdzl. Saotf[E58)3 @IS Z1
' odzk IS W HSj'tdy o dte' o dzv dzd B( AdRQ djidhE S Isfdts tS
SHAdEDSE €' dz' §' fMls! (9 BEBEHE Wi j o GEB SEH C
fesd S &z BHOR 23 L desisd, TOLOSIsjtedL k2!
( dz2j dcdzts 3" todzd 2 totsL o3 ©,B sdzjddg ‘tcd de@zj ¢ ‘o df'fc§ "o i
ftoesdzlz C)dzj zdn* @ D) . ) fdtetisdzlrfS, &Z O Is'tctsL H
B LO L& Lsd, WOl sCHsjotsy odds "’
fts ftesdzz C dzj MO




67

214 [ y' dz€ © BsteW sdztse ' ydzd - f OtcOd3] Is
HiS' B dzOdzlsOy' 2 dedr MIsOH ' 2 initoL 9o dIsC 2z § tod

214.1[ y' dz§ O | B tod tsedz oimsdwos  Is € b

[ SteW sdzts @' Yydzgk By' dzl kzte teost b dded zdz@ 488 toH
G tsh Izdzo Is g Odzdz" ) sSOT 89 HEWkEZ T zo Odzdzy ) .
C'dz €' Mlst BZOMtsdjte' 8, Mddem tetsdadz’ Mis!

Il L Odzj )y desfls’ o' H Mt cded e " dabzzd s dAQ
COljetste” " : ¢ Md dzn toctsdzdzj HtetsB dzj dzdzv §
2O 2 HBBEZ JjBBEK tsdzgd d30Odzd 4 B ZOMIstsd3j te¢
J BB tc' tsdzlBo theaHEZOG L d3' oz, ; B JlL W tc@@ df RaizIsHOS

BzOMIstsd3j ted 9B, 26 dz® B ' dz' " j ; WO i3 dzls Oy
dzj tc* o dz2' Mis Bd&zOMmistsdzjtc' @ 20 %; H Ofd
C'dz €' Mls! B ZOMSREBO®t© ,B 'ddD "2 s BB f s t
d34 dz' N § 6 ; tc' o j dz WteOe 3 dzs Oy "' His 2°F
BdzOflstsd3jte' & gjodzh oz y k fodssddd; D

d34 dz' N § dz" 4 , dz0 3 HEB Iz C' dz € Mist
WteOG d3j dzglsOy" B' dz' h j dz' 25% dz tc

B zOMssdj O] B' d b (gl WR1I15§.5 zso d dzd S oz

tdm. Bo ]l &BOIsdydzj L BKOY J dzdg” J B3’ Sdz
ydlssyf &zOL O d ydasO® i ichimtpmgvnazsaD y '



68

2142 ylz2C © J 3B’ s5dzO0 dzdvio HisBEZ tetsL 9 dIs¢

[ BBt Sdz dzO 4 imvire ig ¢ de@®H @ ‘U8 ' Sfigy CLdz' Used dz
oCdzs ypw s ftesyjm SsBfOSISdLOY ~, wed2
Yy sz d3' 3y € dz' Is d dzdz’ CsdzlsOCIsd MlsOs Is! B '
B4 1 BN BAHBOKRIA ] 2§ ey Pipd 2 sa  OCIs
J @3B o’ 5dzOaly didtsdg®y ‘[ IStz 99 00" Is! fw At
NYdlsls' L HOIdetsMils® | kB to' 5 dz0O.

[ BieW Bdzse " ydzz By' deS iz j d3Btc’ sdz' 9 dz¥ H
YJ tOPIL94 ctsH ' Mmdwtcd f@Y d2 H Mz dzdzv

t dB14Af SteW sdzEDIsydz'ste ™ JdBZ3Bte’ tsdzlz  das H
vitro. ¢, 1, 1, BCDoHg@®Bjdtzs. " ¢,

L LOdzj ¥ dztsfls” ' H dzOW o datsfls” sO Mmisk
COlsjcisitclfl s dz' Misr CtBf OCIsdzd?2 Jj d3B tc’ tsdz,



68

byOfmls: o fsyjfm' SskfOClkdLOy'is, ficddy
CsBf OCIkdL Oy’ ° 1§ te 7500 dZ UsQfinls /i skt ' Hidz0
Gj fteOoddz g Wstedkk, o CodifOSsisa@yd dd
B &zOMlstsdsjdg de; " jD, wC fodsodd® Sd sdd j
58 H dzO dzdzv | wej Ce®RfOSkdLE' k! v, B dz
o 0 15 H[4Dk

2143[ | &z8 O j 5B oh BEHx) BGOo IsC Iz

10 5 HtBlkZz tttLedIlsC iz, J 3B t6° tsdz, we oof
¢ dz' Isd dzd wese totsL f sH" dzw 8 Is! fw dzO
odzztc’ N dz 5C dz' Isd dzdets’ < B3OMAP, dz@RY alziz'] fdddzy d3B
LD o dzj detst  to" Hdaetss . |1 L Odzj ydesfmls® o' H
Cdz'" sddz tetsW j CIstsH j todzd, o dziz lzta' dr Qffy IstzCr ' s
Istse h gREJZO MIs 5y d fi)lskdls 'tc sdz@ ste ' LimiE'™) .16) A% ¢ St

v O¢Cj By’ dzf¥ 9 Odzdzg" Jj d3B tdls GsHlz" '  telry LHed (R[S Iz
YyjtejL i 118 cfsH. i f)dzw L Of dz' H dzj dzdzv . J
tcsLodlsCz B dZzDgRtipy MisdzOMEsyd Mis 0, W stk
L O2 &3O B34 dz' h j 8 dilis dzts adaPdpds & pafCiplisddy; B2dzO My ls t
Bd&zOMlstsyj dz fnds oS odgfids) f BfotddEs B dzOMistsy d Mis C
LO2 B0 B' dz M § Bztidmtodhdedtc jEEO, B dZOMIstsyd:
tetsL dZPlRIs,0° i3 bdttobisitz &5 B dzOMmistsydfi
f syd dzO#¥ Is! FRe'stcqg of Oseg dIsd dzOL seo dz' , i 5y
Bd&OMssydmisO f sgkRz Mist, od2h dzO 'L

Yy deS Iz odzzlstc’ h dz' 5C dz' Isd dadets 3O M d
fsyddzOs yd L B dzOMB Yy gD @IsY dhtc'gn e 8 .
sy ' dzt o @aHAdAr ' M dz ts5C dz' Isided@AsS s Cd frisdd: dzddO ;i1 € s
dz§ s 3 OCds@zRs ¢ dz' Is didzelz® ) | & 3O dzts ¢ d&z' Is d dz;
stctsW j CIstsH j tedzd B EZideQ dof@fipls £ delis 6C:1 daflse j ‘L
C' dzr €' Mls i Ggzh E @p dzgp ZO HjC ' dzr C5BO § dz' k



7C

stsy jdz jddBic' tsdz - Otc @Uds § tc FLOAso] oty * § S
¢ 1 (taf 12.15)) , fjtehO L wWedr o' Hftse' HOZO Ml
(¢), O HEEZGO stesW j SIstsHjtedzd (1) .

t d M215 [ d3B @z’ tsSdz¥ H d dzd dzO MlsOH' ' ' R d
MYy o0 Hdash jdede" 5 S oz Isd dz IsZemm¥pglldcidas & P i iz ;
o' Hdztsh j dzdzd WSS ko fip' ceOefdd R @fE)jlseds 6 C O] g 515
1iCOlj il s j3gste’ W 4) .

l1JtedH ftotsojHjdzdaw a3 § Jtod H' B dzOdzls Oy " ?
Istcj Is¥ HBBE ttsLodlsClk jdhBtt' sdzOd3 ttsL i)' €
nd Isyddzc) L O dzOiutsjif tistbgfsty tistg 8aturn ¢ s i3 Odz' Re
Instruments  j dzd € sB o' pat Wty 9 Odzsc 5 d3'TQ Blikdn S
Citsdzg v) ' & Ctesd®BOdz fdzvisste® @ ( Nari shi



