Estimation of serum and follicular fluid Malondiald ehyde among women undergoing
IVF: Association with age, duration of subfertility and other IVF outcome parameters.

Background: Oxidative stress affects various @production and its role in

female infertility is proposed. Hence i ' C rum and follicular fluid (FF)

and other parameters excep bryo quality (r=0,8¥8.047).
Conclusion: Low MDA in FF compared to serum evidences that &f &n effective antioxidant
mechanism to overcome oxidative stress. The impoetaof ROS in female reproduction is

evidenced by positive correlation between MDA antbeyo quality.
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INTRODUCTION

Oxidative stress (OS) causes defecti g sults when balance between
reactive oxygen species (ROS) ANtioxi s 0 ROS surpassing the ability of
antioxidants to neutralize th . ' i ts of ROS are necessary

between FF OS biomarkers and the outcome aftestedsieproductive technology (ART) has
been established, (1) but its exact impact on @dturation, fertilization and pregnancy is not
fully understood yet (3). Further,MalondialdehydéDA), a by-product of LPO damage has
been used to monitor the degree of peroxidatiooedis (4). This study was, therefore initiated

to measureThiobarbituric acid reacting substand@ARS) in FF and serum of women

undergoing IVF and find outany associationwith was IVF outcome measures like age,



duration of subfertility, type of stimulation prat used, fertilization potential of oocytes,

embryo quality and fetal outcome.

MATERIALS AND METHODS: Twenty eight women (age 20-40 years) attending the
infertility clinic with varied reasons for inferti{y and selected for IVF at Manipal assisted
reproductive center (MARC), Department of Obststrand Gynecology, Kasturba Medical

College Hospital (KMCH),Karnataka were inclug study. Biochemical analyses were

conducted in the department of Biochemi ical College, Manipal, India

following necessary institutional permission anied i )proval fromKMCH.

Of the total, 14 women were co A C € ertility and rest 14 for IVF-ET

ormed consent from the

using GnRH ane preceded by down regulatiortirggafrom the late luteal phase of the

previous cycle (long p om the folllau phase of present cycle (antagonist cycle).
Follicle stimulating hormone (FSH) was administefBtdon the day of drawing blood sample
(48 hours prior to oocyte retrieval) adjusted te,atype of infertility and response to previous
initial gonadotrophin stimulation starting with 3400 and gradually tapering up or down

depending on the dose response relationships dymiegious cycles. COH was monitored

regularly by ultrasonography andserum estradioj)eg&imations. This was followed by



intramuscular administration of HCG (10000 unitsliess 3 follicles reached a diameter of
18mm at the least. Transvaginalsonography (TVSyeglineedle aspiration of follicles was
performed after 35 hours.

FF collected from the largest ovarian follicle watdlized only if the oocyte aspiration was
successful during the first attempt with nosigrafit contamination by blood or culture medium.

Immediately after removal of the oocytes, FF wastrifeiged at 3000rpm for 10minutes to

remove cellular debris and the supernatant id nitrogen for not more than a

week until further analysis. Levels of OS marka owever were not altered by

storing it even for more than a week

The supernatant was then discarded and 4ml ofledstivater plus 1ml of TBA reagent were

added to the sediment. 4ml each of distilled watet 0.5nmol/L of tetramethoxypropane were
taken as blank and standards respectively, 1ImB# fleagent was added to both the tubes and
all were incubated at 95°C in a boiling water bfth60 minutes. The tubes were removed,

cooled and treated with 5 ml of n-Butanol, mixedorbusly and centrifuged at 3000rpm for



15minutes. The upper n-Butanol layer was then tdkerfluorimetric measurement at 553nm
emission and 515nm excitation to determine TBAR®K@ssed in terms of MDA as nmol/ml of
serum) (5).

Data management and Statistical analysisThe data (clinical and lab reports) were entened
analyzed using Statistical Package for Social $eenSPSS/PC: SPSS-9, Chicago, USA).

Results were expressed as Mean = SEM. Pairedt wes applied to analyze parameters

A value ofp< 0.05 (CI'¢
RESULTS
Serum and follicular fluid were analyzed for vagoparameters in patients undergoing ART

(IVF+ICSI) (n=28) (Table 1).



They were further grouped into those undergoing ARE& to male infertility- hence undergoing

ICSI (n=14) or female infertility- hence undergoilg~ (n=14) and the parameters were studied
in serum and follicular fluid of both groups (Taldlg

Overall mean MDA was significantly higher in sertinan FF in the entire group of 28 women
(2.98 £ 0.14 Vs 2.23 + 0.11p=0.0001), IVF group (2.88 + 0.16 Vs 2.25 + 0.15;0.008)

andICSI group (3.10 = 0.23 Vs 2.20 £ 0.350.005). A positive correlation existed between

MDA in FF and embryo quality (r=0.378=0.04
age, duration of subfertility and type of stimubativ
on oocyte maturity, fertilization pot
DISCUSSION

Free radicals play a key.r

oocytes, sperm and i ' hydrosalphingeal fluid and

gdm that take place in such
n levels @Rarerequired for normal fertilization and
faresstul reproductive outcome is crucial both
Jozwick et al found f OS markers iR €ompared to serum, no significant
difference in parameters between pregnant and negnpnt women and found no relationship
between fertilization rate and OS markers (9). @oily, Oral O et al demonstrated low FF
MDA levels in pregnancy positive group concludihgtt MDA levels can be used as a predictive
marker of ART success compared to other paramigterage, basal FSH and E2 level on HCG

administration day (10).Similarly, low MDA in FF epared to serum in all the study groups



(combined or separately) that we observed remainsistent with the afore mentionedreports
thus emphasizing existence of effective antioxidaefense mechanisms in the oocyte
microenvironmentirrespective of infertility conttited by male factor or female factor.

Revelli A et al commented that substances thatdctwel used as reliable markers of oocyte
competence to fertilization, embryo development prejnancy were not available (11).0On the

other hand, Fujimoto VY et al stated that lipid ggedation products and antioxidant enzyme

activities in FF were not associated with the g 12),contrary toPasqualotto EB

et al who observed lipid peroxidation as a good activity within the follicle,
suggesting some amounts of LPO i (13). We found a positive

correlation between MDA and e ichdit hat MDA can be used as a

Despite highly positive res at we observedunstudy, we alsohave had certain limitations

too; our sample was lower in number and we colteserum48 hours before obtaining FF.

The current study thus recommends evaluation o$dinee parameters in a large patient group as

well as to compare and correlate parameters ardlyzserum and FF obtained on the same



day.Further large scale multicenter trials are edeid acquire added knowledge base in this

field of IVF research.

CONCLUSION

Lower MDA in FF as this study revealed, evidencleat teffective antioxidant mechanism

remains active in the FF environment. OS has antie® role in female reproduction with some

amounts necessary to establish a pregnancy. positive correlation with embryo

quality suggesting some amount of ROS is or having an effective IVF

outcome.
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Table 1: Comparison of MDA levels between se and folactluid of women undergoing

Significance levels

(+ SD)

Combined ¢ 2.23+ 0.11 | p=0.0001

(n=28)

IVF group 2.88 +0.16 225+ 0.16 | p=0.008

(n=14)




ICSI group 3.10 + 0.23 220+ 0.15 p =0.005
(n=14)
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