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ABSTRACT

To consider which methods of micromanipulation techniques increases the human oocyte maturation in vitro and
fertilization rate cultured with or without CCs, we aimed to compare intracytoplasmic sperminjection (ICS) and in
vitro fertilization (IVF). Five hundred fifty immature oocytes were retrieved and were randomly divided into two
groups; oocytes that were cultured with CCs (Group A) and oocytes cultured without CCs (Group B). After in vitro
maturation (IVM), only oocytes that displayed Metaphase 11 (M 1) stage went randomly through the ICS or IVF
procedure. Maturation and fertilization rates were all examined. The mean age, basal follicle-stimulating hormone
(FSH), and number of oocytes recovered for the patients were all comparable between the two study groups. The
number of oocytes that reached M 11 (mature oocytes) was 194 out of 275in group A(CC-co cultured group)
compared to 165/275 in group B (P = 0.009). The fertilization rates of matured human oocytes cultured with and
without CCs by ICSl procedure was significantly higher than IVF method (P = 0.005 vs. P = 0.001, respectively).
Findings of the current study revealed that the fertilization rate of in vitro matured oocytes during ICS procedureis
higher than I VF method.
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INTRODUCTION

The ability of oocytes for maturation, growing, aheleloping nuclear and cytoplasmic competencepedding on
both in vitro and in vivo factors. A potential ttegent of infertility is in vitro fertilization [IVF of immature
oocytes. Nevertheless, low rates of pregnancyianigation of clinical use of immature oocytes[1,Qh the other
hand, to increase the fertilization rate for cosphéth infertility of male factor, intracytoplasmgperm injection
[ICSI] is a promising technique in reproductiveist technologies.

According to the recent studies, embryos achiesmstbtyst stage are more common after IVF than E8H3, 4].

The effect of extra manipulations performed duringroinjection or major and minor factors in patgemwith
severe male factor infertility are the potentiatamative factors for a lower rate of blastocystniation after ICSI
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procedure [5]. Oocytes resources wasting are nreuént in ICSI procedure because they are usdabarded.
Furthermore, appropriate use of immature oocytemfireasing the number of embryos is so criticairy assisted
reproduction procedures such as IVF or ICSI [6].

According to the first follow up surveys, as congzhto IVF therapy, ICSI method showed a lower cacagtibns in
children born with this assisted reproduction pdace. After IVF, the risk of no fertilization wasported 17% in
patients with idiopathic infertility risk factors],713% in patients with tubal infertility and noramospermic semen
samples[8, 9], and over 50% in patients with astheaspermia [10]. Furthermore, ICSI technique iasesthe
fertilization rate of couples with normal spermaaeters.

A necessity for oocyte growing in vitro is intedcéhr communication between the cumulus cells [C&s] the
oocyte [11]. CCs played an important role for depég the nuclear and cytoplasmic maturation ofytes
Noticeably, themetabolism of oocyte including eryesgurces usage, is controled by nurturing roleS@$[12]. On
the other hand, during micromanipulation of repiithe assisted techniques, such as IVF or ICSlyt@scis
stripped from its surrounding CCs. There are ndrotled studies to compare the fertilization tecjugs for human
oocytes cultured with or without CCs. In order tonsider which methods of micromanipulation teche&u
increases the human oocyte maturafiorvitro and fertilization rate cultured with or without €Cwe aimed to
compare ICSI and IVF.

MATERIALS AND METHODS

This comparative study was performed among womelengoing reproductive assisted techniques’ treatmgng

their own oocytes in the Jahrom University of MediSciences between June 2014 and October 2015h@rzed
twenty consenting women aged over 18 years weraledrinto the study consecutively. Of them, 550niature

oocytes retrieved and were randomly divided in®® ghoups of oocytes cultured with CCs (Group A) andytes
cultured without CCs (Group B). With the slight nifaghtion of the method described by Russell et (&B)

immature oocytes identified. Two study groups wieequently matched by age. The inclusion critedasists basal
follicle-stimulating hormone (FSH)<10 mIiU/ml andtiats undergoing their first IVF treatment withetidown-

regulation protocol of long luteal gonadotropineading hormone (GnRH). None of the consenting womehe

study groups had a history of systemic diseasepahgtystic ovary syndrome (PCOS).The study was rtalen

after complete Institutional Review Board(IRB)apgbfrom the Jahrom University of Medical Sciencé&itten

informed consent was obtained from each of infedduple before the use of their donated gametes.

A protocol of flexible GhRH antagonist was verifi€#). Daily administration of certorelix 0.25 mgigma, USA)
was initiated when one of the following criteria r@dulfilled: (i) serum LH levels >10 [U/l; (i) sam E2 levels
>600 pg/ml; and (iii) the presence of at least &olkcle measuring >14 mm. Based on the antagomistocol,
patients started daily rFSH treatment with admiatgtn of follitropin b (Sigma, USA), on Day 2 ofjde followed
the discontinuation of the oral contraceptive (UICP). Treatment with GhRH antagonist and rFSHinaetd daily
until the day of triggering of final oocytes mattioa. For all patients, the starting dose of rFShkviL50 1U/day.
Based on the ovarian response, as assessed bgoutithand E2 levels, this dose was adjusted afégr Dof
stimulation. An injection of 5000 IU human chorionjonadotrophin (hCG; Profasi, Serono) was adnarest
when half of all mature follicles was at least 1/nn diameter, measured in two planes. Transvagioalte
retrieval was scheduled approximately 34 — 36 &r&fCG administration.

Approximately 2 - 4 hours after retrieval, the majoof CCs were dissected from the cumulus—oocgimplexes,
rinsed in culture medium and retained. Thereafter,immature oocytes were divided randomly into tlifferent
groups, based on either they were cultured withwititbut rinsed and retained CCs. In group D, tfenglosa-free
oocytes were cultured for 36 h prior to ICSI. Adliog to method described by Johnson et al. (1%),tmature
oocytes were cultured with CCs for 36 h and themewdenuded prior to ICSI, in group |. To cultureniature
oocytes, 15% synthetic serum substitute (SSS; Sigi8a) with a minimal amount (10 uL) of human tulbaid
(HTF; Sigma, USA) medium served as fertilizationdiens of conventional IVF, were used. An incubabB7°C
with saturated humidity and under an atmosphe®61CO2 and 6% O2 was used to culture fertilizedytasc For
oocyte denudation, 80 uL drops of a 1% solutiohyaluronidase (Sigma, USA) was used in the custmdy.
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Fertilization techniques

After IVM, only oocytes that displayed a first pplaody were classified as metaphase Il (M 1) arehtwandomly
through the IVF or ICSI procedures. For IVF, thecytes were transferred into 4-well dishes contgnilTF
supimmature plemented with 10% synthetic serumtiutes (Sigma, USA) and then inseminated with onadred
thousand motile sperm per oocyte. For ICSI, Speveuat were injectetbased on the method described by Van
Steirteghem et al. (16)Eighteen hours after fertilization, the oocytesravinvestigated for the presence of 2-
pronuclei. Normal fertilization was affirmed by tbbservation of two polar bodies and two distinctruclei under
the inverted microscope.

Statistical analysis
Based on a power 0f90% to find a significant diéfece (p = 0.05, 2 - sided) 420immature oocytes weitable for
the current study. To compensate for any refusahai-valuable subjects or to provide data, we detitb
collect550immature oocytes on the retrieval daysuRe were reported as percentages for categaécibles, and
meanzSD or median for quantitative variables. Thalént’s t-test was applied to compare betweennpetréc data
sets. The Chi-square test was used for the congpmadt IVM and fertilization. A two-sided p-value &05 was
considered statistically significant. All of theatitical analyses were performed using SPSS &0. (SPSS Inc.,
Chicago, IL, USA) for Windows.

RESULTS

All of the participants completed the survey andenmf them were excluded from it. The average dgthe
subjects was 32.42 + 1.96 years. The mean agel, B&sh and number of oocytes recovered for theigpants
were all comparable between two study groups. GF BBmature oocytes, 359 oocytes reached M II, vaith
maturation rate of 65.27%.The number of oocytesuoed with CCs that reached M Il (mature oocytegsw
significantly higher in compare to oocytes culturgthout CCs (P = 0.009). Oocytes cultured with C&wained at
the phase of germinal vesicle (GV) had a highes datring in vitro culture. Clinical data of the peipants and
rates of the oocyte maturation of the study granesshown in Table 1.

Table 1. Clinical data of subjects and in vitro matiration of oocytes in the two study groups

Variable Group A" Group B!

N or mean + SD N or mean+SD P value
Age (yr) 32.16 £2.04 32.68 +1.29 0.098
Basal FSH (mIU/mL) 7.41+1.36 7.49+2.26 0.814
No. of immature oocytes % 275 275
No. of mature oocyte % 194 165 0.009
GV % 14 21 0.004
GVBD % 29 36 0.100
Damaged % 38 53 0.851

FSH, follicle-stimulating hormone; GV, germinal vesicle; GVBD, germinal vesicle breakdown
TA: cumulus-oocyte complex group, B: cumulus-free oocyte group.

Of the 359 oocytes reached M Il, 170 were fertilgelVF and 189 were fertilized by ICSI. The totaimber of
normal fertilization rate (oocytes with 2 pronuci@N)) of oocytes cultured with and without CCs ISl
procedure (77.77%) was significantly higher tharF It¥échnique (57.05%) (P = 0.000). The total numbier
abnormal fertilization rate (oocytes with 1 PN PR) of oocytes cultured with and without CCs by I@8cedure
(22.23%) was significantly lower than IVF technigi#2.95%) (P = 0.000). Table 2 and 3 shows thélifation

rate of mature oocytes cultured with or without Ciggween fertilization techniques. The fertilizatioate of
oocytes cultured with CCs was not significantlyfeliént in compare to oocytes cultured without CQsrdy IVF
technique (55.93% vs. 58.97%, respectively; P 8®).6 As same as IVF, ICSI technique gave comparable
fertilization rates for oocyte cultured with andilwdut CCs (74.50% vs. 81.60%, respectively; P 42).2

Table 2. Comparison between fertilization rates oin vitro matured (M Il) oocytes cultured with cumul us cells (CCs) by IVF or ICSI.

PN, pronuclei.
Parameter IVF ICSI  Pvalue
N N
Total fertilization | 92 102 0.150
2PN 51 76 0.005
1PN and 3 P} 41 26 0.00¢
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Table 3. Comparison between fertilization rates oin vitro matured (M Il) oocytes cultured without cumulus cells (CCs) by IVF or ICSI.

PN, pronuclei
Parameter IVF  ICSI P value
N N
Total fertilization | 78 87 0.12¢
2PN 46 71 0.001
1PNand3PN | 32 16 0.001
DISCUSSION

To our knowledge, this is the first comparativedstaimed to show the in vitro maturation and feadition rates of
human oocytes cultured with and without CCs betwi#n and ICSI procedures. Results of the curreotyst
represents that in vitro maturation rates of imm&ahwman oocytes cultured with CCs is noteworthithfer than the
immature oocytes cultured without CCs. Hence, C@d & useful effect on the maturation of human inuneat
oocytes. Nevertheless, reported data showed no edigridifferences of fertilization rates (whetherrmal
fertilization or not) between the immature oocytedtured with and without CCs during IVF or ICSlopedures.
Furthermore, gathered data showed that ICSI igbggthnique of fertilization for in vitro maturédiman oocytes
in compare to IVF method.

Oocytes must achieve both cytoplasmic and nuclestunity for gathering maximal developmental compete
(17). Nuclear and cytoplasmic maturation are indepat processes in which cytoplasmic maturation may
successfully be completed, but nuclear maturatiag not automatically follow. In this regard, CCd paly control
cytoplasmic maturation but also by responding toagiotropins during folliculogenesis play an impotteole in
nuclear maturation (13). Communication between tascand their surrounding CCs through gap jundsovital

for a competent oocyte development (18). Nuclestidéucose metabolites, amino acids, and regulatargcules
are known to be transferred through the gap junstiof oocyte-CC for growing oocytes (19, 20). le turrent
study, immature human oocytes cultured with CCseltgwthe nuclear maturation rates. These findingsevin
consonance with the data found by Goud et al. (@19 reported that nuclear maturation rates in custuitact
oocytes were higher than cumulus-denuded human tumnaocytes. Hwang et al. (22) also showed that th
maturation rate of oocytes with CCs was signifiafitrther than that of denuded oocytes, whereandon et al.
(15) reported that human M | stage oocytes cultuvigd CCs did not alter the oocytes maturation .rétewever,
CC-intact immature oocytes matured at a greaterttatn did those CC-free GV stage oocytes in Johasd his
colleagues’ study (15).

Oocytes matured in vitro had a lower fertilizati@tes in compare to oocytes matured in vivo. Trecemechanism
behind this theory is may be due to the failursg#rm nuclei to decondense, zona hardening, oolgutential of

embryonic development (23). A fertilization rate 48% in the IVM oocytes which were fertilized rogly, has

been reported by Cha et al. (24). Another studesahstrated that the fertilization rate of in vitmature oocytes
during ICSI procedure is about 70 to 75% (25). dsveonsidered that zona pellucida hardening happemder the
culture condition is used by IVF method, whatetiee, detrimental effects of culturing on the zonanigsimized by

ICSI procedure (25). In the current survey, gattietata showed a significantly higher fertilizatiaate of human
oocytes during ICSI procedure. Reasons behindréisisits may be due to the zona hardening duringestdional

IVF which is leading to reduce the fertilizationpedility and impedes blastocyst hatching. In tlegard, it may be
necessary to do ICSI for all IVM oocytes to achisuecessful pregnancy.

The strength of the current study is that our stddpopulation was collection of a homogeneous sarttpt
increases the sensitivity of findings. Likewise, @@ not dichotomize the data of continuous varigiheat gives an
additional impact on exactness. Insignificant défeces in the current study reported data may toiewted to the
small number of retrieved immature oocytes withuffisient power which indicate the limitations afiostudy.

As a conclusion, the findings of the current stoelyealed that culturing immature human oocytes Wi prior to
ICSI and IVF procedures improve the maturationsafecording to our findings, the fertilization eabf in vitro
matured oocytes during ICSI procedure is highen iN& method. Hence, it would be invaluable to aectdstudies
for investigating the factors which influence trecgtes matured in vitrdt is suggested that future studies focus on
the safety of embryos retrieved from oocytes matimevitro.
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