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¥ Antioxidants
V¥ vitamin €

¥ Zinc
W Folate

Chronic low-grade oxidative stress
Different mechanisms?

\WF Fertilisation

- Ca—

V¥ Fertilization rates

W IVF pregnancy success

N Risk of pregnancy loss

N Risk of spontaneous miscarriage
V¥ Live birth rate per cycle
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4681150/figure/Fig1/
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opaill A Jya e bl e il dmaal) dgle)l) garia gy sy i) 5, €I dyse il

Alall Jsa dadae sl gole 175 Jlsa Gl Iy ¥V (oelisaad o o )

Geaaill il o gl 4 pelall 10091 2585 L 358 Lad Lale 15 e Tas laelyy

Al Ay adll o s (o tlea Bae sl ciluall ol A plasy) Aidisll e

= Aa e s cpanally aslly any 1 e iUl ol o e e L ggpa ]

EFFECTS ON THE OVARY

Early menopause o

. Affeded antral follicle development
and growth mediated by oxidative
stress and DNA damage

- Poor quality cocytes

EFFECTS ON STEROIDOGENESIS
Decreased estrogens and
progesterone levels

* A SHBG levels

+ Shift towards hepatic estrogens
2-hydroxylation pathway

* Inhibition of ovarian aromatase
enzyme

* “expression of ovarian CYP181
enzyme

- Increased androgens

* 1 ACTH release

* Inhibition of adrenal 21-
hydroxylase enzyme

: ) gsa

EFFECTS ON THE OVIDUCT

- Increased ectopic pregnancy

+ Affected oviductal smooth
muscle cells contraction

EFFECTS ON THE

UTERUS/IMPLANTATION

- Delayed implantation

* Decreased uterus receptivity

* Impaired cytotrophoblast
competence

EFFECTS ON MENSTRUAL CYCLE
- Increased oligomenorrhea

- Increased dysmenorrhea

- Heavy bleeding
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L paall Al B A byl d3e pitie £33 (3) Jgaad)

) ) Gliay gl 22
dad pS) | Al jraal | bl Gl i) | Slad) Jas gl 2axl)
i i BN
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Slo ol s il ang Y o (otie sl G 2 WY1 Jae b Lilas) ol 38 a5 Y UL

fertilization rate

100.00%

80.00%

60.00%

40.00%

20.00%

00%

g&Y) o

[ RNt iz,

smoking

WY Jaes o ol il (23) Jea
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t oY) dasal) e AaY) sae e gadanl) A6 Aa)ye L7

(3.75) clitadl y ye 4 il (3.17) clitad) e 33 dajall e aY) a2e Jasgic &

:Independent Samples T-test il ¢hal & 3yl 13g) Lilany) Ll ddjedl,

Lol e 43aY 22
&bl ) bl o il 2a2])
SsY)
1.67 3.17 93 KA
1.61 3.75 93 clidae e

p-value=0.017<0.05

de gaih Cua e gead) o () Al e @Y1 2 8 Lilas) o (38 as Ul

grade 1 embryos

LCalidad)

[ETTEERCVIET

[ETTEERN

AN Al e dal) s o gl 50 (24) Jea
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:AdaY) aaad PPACRRE Wk als Ay, 8

(25.8%) clidad) e v L jraal (21.5%) clidad) die 1Y) dead G culS

:Pearson Chi-Square ,Lia) ¢l 2 3l 1] dglany) daal) el

gsanal gy 2 5aY) deas [ Gpaxil)
93 (100%) 69 (74.2%) 24 (25.8%) Gldae e
93 (100%) 73 (78-5%) 20 (21.5%) lidag
186 (100%) 142 (76.3%) 44 (23.7%) g sanall

p-value=0.490>0.05

ans e paaill 30 ang Y (sF coptic genall Cpp LiaY) dpead 8 Lilaa ol (38 3 Y Il

-

Ly
¥ meat o cpanill il

80.00%
60.00%
40.00%

0.00%
Glidae e Glidae

Binl iy mialuaiangy

Lol arand o cpal) L8l (25) e
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P gimd) Jaadl Jara e gpaail) il dappe .9
(55.9%) clissdll e die gie 58T (59.1%) lidad) sie (gynmdl Jesd) Spns Lo i€

:Pearson Chi-Square lial sha) & 3l 13g) Ailasy) il iyl

g saxal) @ des 220 Y | (e des 22 @) Jaadl Jaa/ sl

93 (100%) | 38 (40.9%) 55 (59.1%) il
93 (100%) | 41 (44.1%) 52 (55.9%) Sl e
186 (100%) | 79 (42.5%) 107 (57.5%) ¢ sandl

p-value=0.656>0.05

Gl a6 aa e Y 6 coie geadd) G el Jeall Jaee b Lilas) ol (38 2ag Y Ul

@l daall e

dﬁ)d\dd\‘;;upﬂ\ﬁu

60.00%
40.00%

20.00%

0.00%
Glidaa Glidae

W des ag o dea np Y

gl Jaall o cpanil) il (26) Je
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taa o Ajee A 08 o cpdl) AU Al el uaa iih ) Alad) s o

L 21-34 gt I Ay peall A5

s 3540 oy 1Al A penll 25

sl 232l el 2l
68.8% 128 21-34 BRY
31.2% 58 35-40 Al

100% 186 & sanal

el (8 G Al £ 543

sand) i an Al £33 (27) S
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43.8% Apuiy 11320 56 Y dppend) 2l 8 litaal dae &

63.8% Ay &id2e 37 Al dypanll il 3 Lay

g sanall Glidae e Glidag Cpadl) [ A yeal) d5l)
128 (100%) 72 (56.3%) 56 (43.8%) Sy
58 (100%) 21 (36.2%) 37 (63.8%) il
186 (100%) 93 (50%) 93 (50%) & sanall

reilS i) o pdnl) A 8 (9,4l )il Pearson Chi—Square lial ¢)abs
p-value=0.011<0.05

Gl b el ol L culS Cua (Al b G gead) G Lilas) Jla (38 aa Uil

SV A el

O iy o el il 3 5l

80.00%
60.00% a— '
40.00%
20.00%

0.00%
S A yaall 25al) Al & peall 4540

Glidag Glidde e

O Fpndly Cofpand) N G 3N (28) e
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:(1.1'u21‘34) u.lfﬂ 4 yand) 43410 gé Qlady) milid e ouaail) il Ay

(2.93) wldad) e die 4ie 581 (2.99) Clissdl xe AMH Lugie oIS

:Independent Samples T—test jlaal ehal & (5l 13g] Lilay) Lpaall ddjeals

: AMH jlgal sldaall & gasgd) Ao cpaaill il da)

@bl il bl ol 2asl) AMH
1.84 2.99 56 Slid e
1.33 2.93 72 cilidse e

AMH

o opanll b 556 sy Y (sl e gendll o AMH b Lilaa] ol (38 2as Y g

Ay pand) A5l 038 die el slimall sasell

10.00

8.00

p—-value=0.827>0.05

[#]

.00

.00

clbizae e

smoking

caliae

A Apandl Al B dgal sliaall sl o cudaill Ll (29) e




P AS)) Gllag gl aas e cpdanl) El A

(17.96) clissdll ye die 4ie jial (16.71) clidad) die S cliayll dae Jawgia oIS

:Independent Samples T—test ,ladl c)a) & G4l 1] Zilasy) 1aal) 48 el

@lall sl aiy) L”;‘Lu;l\ DR =) QSS\ Glcassl) 2ae
8.61 16.71 56 lidae
7.80 17.96 72 Glida ye

p-value=0.394>0.05

ala 5l aag Y o (e senddl Gy JSU ciliaysd) 2ae 8 Lilias) la (38 2a5 ¥ Uil
Lyenll Ladll 038 die KU Cilimygll e e opall

a0

40

30

oocytes num

20

aliaie e

smoking

AN A pand) LBl B S cliaygd) s o cpaatl) AL (30) g
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(ML) ) jshll L clagsd) ass o cpdanl) il A

(10.69) wlsad) e vie 4ia jrual (9.64) lissal die (M 1) Gliayedl sae laugia o\

:Independent Samples T—test ,ladl c)a) & G4l 1] Zilasy) a4 el

@lall sl aiy) L”;‘Lu;l\ DR =) M Il clay i) dae
5.15 9.64 56 lidae
4.96 10.69 72 Glida ye

p-value=0.244>0.05

e Je cpaall a5l ang ¥ ol (i sanall G ML 3 Tilas) ol 35 aa s Y ULy

30

25

20

MIl

w

Agpenll il o3 i N k) & iyl

[SEIEENPRT™-

smoking

A Apaadl Al B A hl) b claasd) s o guaatl) L5 (31) Jead
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tliay gal) dus gl PACRYE N il Al
(A (pamia ciad Gunnd) aa dalgl) casd) gas 1 gl A5y k)

Glaadl e de gane die e S (28.6%) clidaall de gana die duseall iliay ) A cuilS

(23.6%)

:Pearson Chi-Square ,lia) ¢l 2 3l 1] dglany) 4l 4yl

g sanal dygne daple il de i [ Al
72 (100%) 17 (23.6%) 55 (76.4%) Clidse e

56 (100%) 16 (28.6%) 40 (71.4%) Cilidae

128 (100%) 33 (25.8%) 95 (74.2%) ¢ sanal

p-value=0.524>0.05
e ol i s Y ol cie panall o ilimppl) Be i 8 Tilias] Jla 58 e Y Il
L el Al o34 die iliaygdl due g

il ll e i e sl il

100.00%
50.00%

0.00%
Clidde ye SR EERYY

() Aph) AsY) A pand) A58 B ciliagsd) desi o cpaatl) LAl (32) Jea
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H(Cnesil) el ate Al 43y )h)

o Aegane dic Lgie jr sl (71.4%) Glisaa) de gane dic Al il _capel) 40w cuilS

e L LS (23.2%) cbisadl vie aaly IS Cue dgag A CalS Laiy (76.4%) bl

e L ST (5.4%) clisadl vie IS e dgas A culS Gl ¢(20.8%) wlitadl e

(2.8%) wlbaad) ;e

:Pearson Chi-Square lial sha) & 3l 13g) 4ilasy) il 4yl

gl | O e L | aaly K5 i L Anals il due g sl
72 (100%) 2 (2.8%) 15 (20.8%) 55 (76.4%) cliase ye

56 (100%) 3 (5.4%) 13 (23.2%) 40 (71.4%) Clia

128 (100%) 5 (3.9%) 28 (21.9%) 95 (74.2%) £ sandl

p—-value=0.742>0.05

S ol B aap Y sl (i panall G il ey 8 Lilas) ola (3 2ap Yl

L el Al o34 die iliaygdl due g3

80.00%
60.00%
40.00%
20.00%

0.00%

Sl sl de 58 e il 0

Biaph Wy A8 e b OnlS Gane g

Glidag

(A Ay ) A Ay pend) Gl (B ciliagsd) Asgi o opa) 50 (33) gsa
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rgeadl) Jara e manill il A

(60.90%) clisad) je sic 4 jrual (59.36%) clisaal vie poaill Jane Jasia S

:Independent Samples T—test ,ladl c)a) & G4l 1] Zilasy) 1aal) 48 el

@lall iy () Jagial a2l il Jana
17.70% 59.36% 56 Clidae
18.04% 60.90% 72 clidne ye

p-value=0.629>0.05

S cnnall sl il ang ¥ 6 i gend) il Jae 3 Lilas) ol 35 aap Y UL
Ayenl) A5dl) 038 die ail) Jana

maturation rate

100.00%

80.00%

G0.00%

40.00%

20.00%

00%

Glbige e

smoking

lisia

AN Appand) Ll B maalll Jaa o cpaatl) AL (34) g
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i BIY) Jara e oadadll il Ay

(66.31%) clidad) e i 4ie 58T (66.79%) clissal e ~ Y1 Jane Jawgio OIS

:Independent Samples T—test ,ladl c)a) & G4l 1] Zilasy) 1aal) 48 el

@lall iy () Jagial 2as) G Jane
26.20% 66.79% 56 lidag
22.14% 66.31% 72 clidse e

p-value=0.913>0.05

Sl ol sl il ang Y o (e sl (2 EY) Jare b Lolas) ol 358 s Y UL
LJA;J\ Gl s 2ie Cm}’\ Jaxa

fertilization rate

100.00%

80.00%

G0.00%

40.00%

20.00%

00%

il e

smoking

calizga

AN Appand) i) B F Y S o cpdaal) il Aaa (35) Joad
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tdo¥) dajal)l e AdaY) dae e gudanl) LAl A

(3.64) clisadl ye die 4t il (3.11) clitad sie I dajall e 2aY) 2ae daugie o

:Independent Samples T—test ,ladl c)a) & G4l 1] Zilasy) 1aal) 48 el

Aol e d3aY) 2ae
$lmall Y ) Jan il 22a)
sy
1.73 3.11 56 GALERA
1.56 3.64 72 Glidae e

p—value=0.071<0.05

ala il ang of (e sanall (o (I Al (e AaY) e 8 Liliaa) Gla (38 ans Uil
Gldad) vie (yaly Cua dgyead) Al o3a vie I dajall e Y 20 e Al

grade 1 embryos

W

=

w

5]

il e

smoking

cilizga

A A paal) i) B A Aapal) e Al 2o o il 50 (36) Jsad
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r4dal) aad Ll cpaanl) Al A
(27.8%) clidad) e v lgie jraal (25%) Clsaal die iaY) aad L il

:Pearson Chi-Square lial sha) & 3l 13g) ilasy) Ll 4yl

gsaaall amp Y 2 5aY) deas [ caaxi)
72 (100%) | 52 (72.2%) 20 (27.8%) clidse e
56 (100%) 42 (75%) 14 (25%) it
128 (100%) | 94 (73.4%) 34 (26.6%) & sanal

p-value=0.724>0.05

aans e paaill 30 ang Y (6T costic genall Cp iaY) dpead 8 Uilaa ol (38 3 Y Il
L pend) 2l 028 2ie d3aY)

¥ aead e cpandll il

80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%

0.00%
Glidae ye Glidag

Binl peaioag mialnaiangV

AN Appand) Adl) B Al saas o aail) LAE (37) Jead
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tgimd) Jaadl e cpaal) il A
(50%) clisaall ye vie lgie 5T (60.7%) lidad) die gyl Jeall d5ag A il

:Pearson Chi-Square lial sha) & 3yl 13¢) dilasy) il iy

goeaall | (oo des 220 ¥ | e des 22 @l Jaall /il

72 (100%) 36 (50%) 36 (50%) e e
56 (100%) 22 (39.3%) 34 (60.7%) s e
128 (100%) 58 (45.3%) 70 (54.7%) g sandl

p-value=0.227>0.05

cnaill 5l an g Y ol e sendll ( (gpedl Jeall Eigon L Tolias) ala 38 aap Y U,
Lppenll 2340 o2a e gyl Jesll e

70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%

0.00%

W om des 22 Gt deas 22 Y

AN A pand) LY B gyl Jand) o cpaatl) AL (38) Jedd
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(3..'\“35—40)3..5\3U3\ 2..,3).4.:.3\ 43418 gé ‘,abai‘g\ @.‘113.'\ qu G adld) Jﬂjiﬁa :\ubé

(AMH el alaal) & gasgd) e cpaail) il da))a

(2-82) clidaall e die 4ie 5T (2.85) Clisad xie AMH Lgia oIS

:Independent Samples T—test jlaal ehal & (5l 13gl Ailasy) Lpaall ddjeals

@bl il bl o il 2asl) AMH
2.06 2.35 37 Glidaa
1.57 2.82 21 Clidae e

AMH

p—-value=0.957>0.05

o onanll b 556 sy Y (sl e gendll o AMH b Lilaa] ol (38 2as Y il

Ay pand) A5l 038 die el slimall sasell

10.00

8.00

6.00

4.00

200

0o

==

wilinae e

smoking

wilisgae

Al A pea) Lidl) 3 AMH o cpanil) 30 Aupa (39) Jsad
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P AS)) Gllag gl aas e cpdanl) El A

(15.71) clisadl ye die 4ie jial (12.89) clidad) die S ciliayll sae Jaugia oIS

:Independent Samples T—test ,ladl c)a) & G4l 1] Zilasy) 1aal) 48 el

T s laal) Cal yay) L”;‘Lu;l\ BRI A=l QSS\ Glcassl) 2ae
6.95 12.89 37 i
6.68 15.71 21 clidne e

p-value=0.137>0.05

ala 5l aag Y o (e senddl Gy JSU ciliaysd) 2ae 8 Lilias) la (38 2a5 ¥ Uil
Lyenll Ladll 038 die KU Cilimygll e e opall

oocytes num

40

30

20

Glitae e

smoking

Cilisia

Ll A pead) i) B SN cillaggdl aae o cpdil) il (40) g
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ML N shl) b cliaggdl aas o guaal) 8l Ay

(9.67) clisadll ye die 4k sl (8.51) clitadl sie M ciliaysll sae Jawgia oIS

:Independent Samples T—test ,ladl c)a) & Gl 1] Zilasy) 1aal) 48 el

@lall sl aiy) bl Jas gial) 2a=l) M Il cilay gl 2ae
4.69 8.51 37 lidae
4.31 9.67 21 Glidae e

p-value=0.359>0.05

o il g Y ol coie gend) G ML ciliaysd) s 8 Lilias) ola (38 aa0 ¥ Uil

23

20

Mil

o

4_1_,)4:1\ AGall pda 2ie ‘_‘,th]\ J}H\ ‘53 C_ILAJ.J.\S\ e u“" ug;..\ﬁﬂ

bz pe

smoking

LGl A pea) 45l 3 M Il cliagsd) ase o oiail) 50 (41) Jsiy
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tliay gal) dus gl PACRYE N il Al
(R anse a3 Ganall ae aalgl) ) s 1 Aol A2yyka)

clidad) e degens die Wi jraal (27%) lidadl de sens die dypmal) Giliaysll 4 il

(28.6%)

:Pearson Chi-Square ,lia) ¢l 2 3l 1] dglany) 4l 4yl

g sanal dygne daple il de i [ Al
21 (100%) 6 (28.6%) 15 (71.4%) Clidse e
37 (100%) 10 (27%) 27 (73%) clidn,
58 (100%) 16 (27-6%) 42 (72.4%) ¢ saal

p-value=0.899>0.05

e ol 56 anp Y ol coie sanall G ol e i 3 Lilias) ols (38 2as Y il

A yard) d8l) o2 2ie iliaygll Aae g
Syl e 55 e sl il

80.00%
60.00%
40.00%

20.00%
0.00%

Glidae ye G| RE

(sl ARy ph) A A pand) A58 b cliayad) Aesd Jo cpaail il (42) Jei)
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H(Cnesil) el ate Al 43y )h)
lidaad) e desens die lgia 5T (73%) Glsaal de sens die Lpmpdall il aysall 3y s i€
@bl e v i HST(27%) lidad die aaly JS 5 Cue dpay A cuilS (71.4%)
(9:5%) clbaad) ye viey (0%) Clidadl xie €S fpue 39 das CilSy (19%)

:Pearson Chi-Square ,lial sha) & 3l 13g) dilasy) il 4y,

pradl | OalSE e Lo | aals K5 ue L A Sliagsd) due g sl
21 (100%) 2 (9.5%) 4 (19%) 15 (71.4%) clidse e
37 (100%) 0 (0%) 10 (27%) 27 (73%) Sliaae
58 (100%) 2 (3.4%) 14 (24.1%) 42 (72.4%) ¢ sendl

p—-value=0.190>0.05

e ol 53l s Y Gl (i sl g il B b Lilas) Ja @8 e Y Jalls

L el Al o34 die iliaygdl due g
iy gl Ao g e il il

80.00%
60.00%
40.00%
20.00%

0.00%

Glidae ye Glidae

Biph Wl S0 cue b m oSS (e Leé

(Al 48y k) ALY 4 paad) Al B cliagsd) Lo gl o ouaatll a0l (43) Jsal
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rgeadl) Jara e manill il A
(63.05%) clisad) e sie 4t ST (66.78%) lidad) die gl Jare Jaugia IS

:Independent Samples T—test ,ladl c)a) & G4l 1] Zilasy) 1aal) 48 el

@lall iy () T sial) a2l il Jana
16.03% 66.78% 37 Calidae
13.69% 63.05% 21 Gldae e

p-value=0.373>0.05

o oaanill s il ann ¥ 6 (e sanall (il Jaee 8 Uilias) ola 358 2a5 Y L,
:\.JJA:J\ Aall sda 2ie c.ua.d\ Jaza

100.00%

80.00%

60.00%

maturation rate

40.00%

il e wilinie

smoking

LGl 4 pen) Ladl) 3 giall) Jama o dail) L0 (44) Jsi)
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i BIY) Jara e oadadll il Ay

(72.57%) clidad) je sie 4k jial (72.11%) @bisaad vie ZEY) Jaes Jangie oIS

:Independent Samples T—test ,ladl c)a) & Gl 1] ilasy) 1aal) 48 el

@lall iy () Jagial 2as) G Jane
21.14% 72.11% 37 lidag
17.81% 72.57% 21 Glidae ye

p-value=0.933>0.05

Sl ol sl il ang Y o (otie sl (2 WY1 Jare b Lolas) ol 358 2a s Y UL
:\.JJA:J\ Al pha 2ie Clﬂ}“ d.lu

fertilization rate

100.00%

80.00%

60.00%

40.00%

20.00%

Gilisie e

smoking

[AXTSENPY

LGl 4 pend) i) B WYY Jara o cpdail) 50 (45) Jsa
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tdo¥) dajal)l e AdaY) dae e gudanl) LAl A

(4.14) claad) ye die 4k sl (3.27) clitad) sie V) dapall (e 2aY) laugie oS

:Independent Samples T—test ,ladl c)a) & G4l 1] ilasy) a4

daall e Aal) aae
$lmall Y heal) s gidll 2axll
&Y
1.59 3.27 37 Glidag
1.77 4.14 21 Glidae e

9>(0.055p—value=0.0

b il ang of coic sanal) o AV Aajal e A3aY) 22e Lilias) s (38 aa g Ul
Glidad) vie (yaly Cua dgyenl) Al o3a vie I dnjall e Yl 2e e Al

grade 1 embryos

@

=

:

whizie e

smoking

aliae

A0l A yead) Al B AW Aa)al) (e Aia) aae o aail) il (46) Jsad
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r4dal) aad Ll cpaanl) Al A
(19%) cliaadl ye v lgie il (16.2%) lisaall xie ZiaY) dad L il

:Pearson Chi-Square lial sha) & 3l 13g) ilasy) Ll 4yl

gsanall Y 2 aaY) aead [ cpal
21 (100%) 17 (81%) 4 (19%) it e
37 (100%) 31 (83.8%) 6 (16.2%) i,
58 (100%) 48 (82.8%) 10 (17.2%) g saaall

p—value=1>0.05

o gl a0 aa g Vol coie sana) G A apant 3 Lilan) ol (38 an e Y UL

L pendl 45 520 2ic LaaY) apeas

La¥) aead e cpaal Ll

100.00%
80.00%
60.00%
40.00%
T oy

0.00%
Glidae e Glidae

misl daing mialnaiang Y

Al A pen) L) B A5aY) drans o paaatl) L5 (47) Jsad
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tgimd) Jaadl e cpaanl) bl A
(76.2%) lidad) e e lgie jrual (56.8%) clinadl die gyl Jeal) asas da il

:Pearson Chi-Square lial sha) & 3l 13g) ilasy) Ll 4yl

gsanal @ Jes 22 Y @i des 225 @l Jasdl Jaese/ il
21 (100%) 5 (23.8%) 16 (76.2%) it
37 (100%) 16 (43.2%) 21 (56-8%) ilidaa
58 (100%) 21 (36-2%) 37 (63.8%) g sanall

p-value=0.139>0.05

Gl a6 aa g Y 6 coie geadd) G el Jeall Jaee b Lilas) ol (358 2ap Y Ul

Agpeall 24l o34 die (gypudl Jasll e

Gl daall e cpail) il

80.00%
60.00%
40.00%

20.00%

0.00%
Glidae e Glidaa

[ JEBTENYSPENRCNpY Gt des 22V

A0l A peal) L) B gppad) Jaad) o cpiil) 50 (48) Jsa
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AU JLa e i) cils clidaal) by cilidsal de gana oo Ailaal) L) gl die

05 (17.45) clidad) ye sie 4ie jial (15.19) @liasd xie I ciliagsal) s das e S
Glidadl e M I byl sae bugia oIS QX ¢ P-value > .05, 1] dslas) dual
A ilS LS ()l 13g] 3l an) Bpaal 90 (10.46) linad) e die 4ie jral (9.19)
Ll (450 (24.7%) lidadl ye degane dic lgia HST(28%) clisaal vie dyeall Lyl

P-value > 0.05 &)l 13 4dlas)

03 (61.39%) clidad) je e aie 587 (62.31%) clitad) die il Jare Jawgie IS Loy
sic 4ia S0 (68.90%) clitad) vie ~GY1 Jare lagios P-value > 0.05 ala Jlas) 3

P-value > 0.05,l Slas] 3l g (67.72%) Sbdadl e

(3.75) clidadll ye die 4k sl (3.17) clisad) xie I dal) (e 25aY) aae Jasie €
Glidaall vie V) dead s calS LS P-value<(0.05 dala iilas) AV 13 3)Wl laa o\S;
P-value > (3l 3¢} 45l as) Lpaal 550 (25.8%) clitadl ye die Wi ol (%21.5)

0.05

032 (55.9%) clitadl ye die e 581 (59.1%) @lisadl vie gyl deall dsa5 Ao il

P-value > (0.05 )Wl 13g] ddlias) duaa
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Al i gana (i Adlal) LA il Gedle Jgan 1(11) Jgaad

Total oocytes No.

MiIl oocytes No.

Oocytes quality

Maturation rate

fertilization rate

grade 1 embryos

Frozen embryos

Clinical pregnancy

N=186

16.32+7.94

9.83%+4.93

73.7%(Normal)

61.85+17.19%

68.31+22.82%

3.46+1.67

23.7%

57.5%

=93

15.1948.17

9.19+4.98

72%(Normal)

62.31+£17.35%

68.90+24.33%

3.17+1.67

21.5%

59.1%

N=93

17.45+7.58

10.46+4.82

75.3%(Normal)

61.39£17.11%

67.72+21.31%

3.75t1.61

25.8%

55.9%

0.052

0.079

0.618

0.715

0.725

0.017

0.490

0.656
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Group 1 (21-34yrs)

Smokers Non-smokers P
Total oocytes number 16.71+8.61 17.96+7.80 0.394
Mil oocytes 9.64+5.15 10.69+4.96 0.244
Oocytes quality 71.4% (normal) 76.4%(normal) 0.524
Maturation rate 59.36%+17.70% 60.90%=18.04% 0.629
Fertilization rate 66.79%+26.20% 66.31%+22.14% 0.913
Grade 1 embryos 3.11+1.73 3.64+1.56 0.071
Frozen Embryos 25% 27.8% 0.724
Clinical pregnancy 60.7% 50% 0.227
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Group 2 (35-40yrs)

Smokers Non-smoker P
Total oocytes
12.89+6.95 15.71+6.68 0.137
number

MIl oocytes 8.51+ 4.69 9.67 +4.31 0.359
Oocytes quality 73% (normal) 71.4% (normal) 0.899
Maturation rate 66.78%+16.03% 63.05%=%13.69% 0.373
Fertilization rate 72.11%+21.14% 72.57%+17.81% 0.933
Grade 1 embryos 3.27+1.59 4.14+1.77 0.059

Frozen Embryos 16.2% 19% 1
Clinical pregnancy 56.8% 76.2% 0.139
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Examined Outcomes
Total Oocytes number

M Il oocytes number
Oocytes quality
Maturation rate
Fertilization rate
Grade 1 embryos

Frozen embryos

Clinical pregnancy rate
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ABSTRACT

BACKGROUND

It has become clear that smoking harms almost all organs of the body, as it is a well-
known risk factor for more than 30 different diseases. Many of these diseases have
high rates of morbidity and mortality. Many epidemiological studies have proven
that smoking negatively affects the fertility of women, as smoking in women has
been associated with decreased fertilization and fertility rates, delayed conception,

and early menopause.

The effect of smoking on fertility is not only a concern for couples who want a
natural pregnancy, but also affects the outcomes of in vitro fertilization (IVF). This
includes the number of oocytes that are retrieved, oocyte quality, fertilization rate,

embryo quality and clinical pregnancy rate. etc.

On the other hand, other studies showed that there was no significant negative effect
of female smoking on in vitro fertilization (IVF) outcomes, and based on the
foregoing, we conducted this study to evaluate the effect of smoking on in vitro
fertilization outcomes by comparing these outcomes between two groups of
patients, one of which includes smoking patients and the other includes non-

smoking patients.
Objective:

The study aims to evaluate the effect of smoking among women undergoing in vitro
fertilization (IVF) programs on the outcomes of this procedure. These outcomes
include clinical pregnancy rate as a primary objective and the other outcomes such
as oocytes number and quality, maturation rate, fertilization rate, embryos quality

and frozen embryos were secondary objectives.
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METHODS AND MATIERIALS:

The study included 186 women underwent an IVVF cycle at Orient Hospital between
December 2020 and December 2021. The women were divided into two equal

groups: The first (exposure group): includes 93 women who smoke.
The second (non-exposed group): includes 93 non-smoking women.

Female smokers were identified during their first visit to our center through a
questionnaire conducted by a doctor that included a number of questions about the

quality, quantity and frequency of smoking.

RESULTS:

When conducting comparison tests between the studied variables (IVF outcomes)
between the two groups, it was found that there was a statistically significant
difference in the quality of embryos, specifically the number of first-degree embryos
between the two groups (P-value = 0.017 < 0.05) where the average number of first-
degree embryos among smokers was (3.17) is smaller than that of non-smokers
(3.75). While the study of the rest of the variables showed no significant statistical

differences.

CONCLUSION:

The result of this research links the smoking of women undergoing IVF programs
with lower quality of embryos, while there were no other negative effects on the rest
of the studied variables. Therefore, we must conduct more studies to clarify other

possible effects of smoking on the results of in vitro fertilization.

KEY WORDS: smoking, women, in vitro fertilization, results.
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