[ Downloaded from saremjrm.com on 2026-02-15 ]

[ DOI: 10.61186/5rm.8.1.13 ]

MEDICAL 3

The Application of Different Lasers in Treatment of Male and

Female Infertility: A Review

I S A R E M m
s JOURNAL OF bl

I RESEARCIH

ARTICLE INFO

ABSTRACT

Article Type

Review Atrticle

Authors
Mahshid Yaghmaeian Mahabadi?,

Mahmood Khaksary Mahabady?*

1- Tehran Kharazmi University, Tehran, Iran
2- Anatomical Sciences Research Center,
Institute  for Basic Sciences, Kashan
University of Medical Sciences, Kashan,
Iran

*Corresponding  Authors:  Mahmood
Khaksary Mahabady, Department of
Anatomy, School of Medicine, Kashan
University of Medical Sciences &
Gametogenesis Research Center, Kashan
University of Medical Sciences, Kashan,
Iran, Qotb-e Ravandi Blvd. 8715988141,
Kashan, Iran. Tel/Fax.: +98 031
5621158; E-mail address: khaksary-
m@kaums.ac.ir.

ORCID ID: 0000-0002-9103-7997.

Received: 07 May, 2023
Accepted: 01 June, 2023
e Published: 07 October 2023

Article History

One of the main worldwide health burdens that couples are facing is infertility. The
reasons leading into infertility are attributed equally to males and females. The first
usage of laser for the treatment of infertility was in the 1980s, followed by a rapidly
growing application in medicine. A variety of biological processes is triggered by laser
therapy through interaction with primary cellular photoacceptors. The application of
laser in the IVF/ICSI process is increasingly attracting interest. Also, using lasers for
assisted hatching has been developed to more accurately control the opening procedure
of the zona and facilitates implantation of embryo after being transferred into the
uterus. For the first time, the clinical application of different lasers was reviewed based
on parameters such as: the quality of sperm and oocyte in ART, sperm properties and
different types of diseases. In this review, the indications, limitations, advantages,
outcomes, safety and implication of lasers were highlighted for male and female factor
infertility aiming to improve, and more judicious use of laser therapy and maximize its
potential benefits while minimizing some foreseen complications.

Keywords: Infertility; Assisted Reproductive Technology; Lasers; Sperm; Oocyte.

Copyright© 2021, ASP Ins. This open-access article is published under the terms of the Creative Commons Attribution-Noncommercial 4.0

International License which permits Share (copy and distribute the material in any medium or format) and Adapt (remix, transform, and build upon

the material) under the Attribution-Noncommercial terms.


https://orcid.org/0000-0002-9103-7997
http://dx.doi.org/10.61186/sjrm.8.1.13
http://saremjrm.com/article-1-288-fa.html

[ Downloaded from saremjrm.com on 2026-02-15 ]

[ DOI: 10.61186/5rm.8.1.13 ]

&bl lolers dipe 5 s3bloe (5,LS B dg0me

doddo
S 7S g et ee a8)S a5 o (sole ol SO plgre 4 (559,LL 059!
Tl oS o USin Sl 1) 60,k i b Comoz 5l a0 VO Y -
S po 0y ennl s ol Jo sl Sy alsloe aiels alyé cpl a8
Gl @ e a5 anl e ady) ilgfge iz 90 o L
pyl a3 ¢yl CudS b olacSess il asle (else 5 395 00
Loy 50 o daY Lol 10 oals )b slaois Slgl «Sass |
Sl LTSI semg Sass 5,k sl bop el SUls 55 (SHIKia
5 hlew 5l ae,o Yo 510 sgu> 5 6)5,bb maly cde o (>
M 5 s Ll U Sl 55,L0 o] 4 a5 sed e asS
($ya)kb by ln las; m ety 5l sty BB Kee
9 odom «Supden p (e Sy ad) cpl Sl (Gl
S L Glys oSSyl uuazr Jod & i a5 039 (555500
dgny 55 Seke S olse a3 ey U Ssdise Vb
o350 T lazs 5158 ooliil 550 (ART) (g,5,h S (slacs slis
Gord @lie Elgl 5 a5 bSess ploys b (o Sty Bas b
Gl &S el HeNe s o5 5 ol 5l S0 Y sga e oslical
odls oolaiwl AL sloSoss loyo g (i L_,,_mli.i'.ilnﬂ Odgi Sgups
Jadsb s slaysd elail 51 %8 (S a8 gsle sauls (slayd 1Y
Sz ;0 ZP o) Sh o i bSGSS £ cpl Wb oo Jles!
e Y can b gleys Ll M s s e eolid oSS
5 oot Ol sl Gl g S o 3985 L o liee T (HILT)
2 CHILT 0si 0 55 lapmslSe obg! uzen 5 (Sl
Foo Ohlem (S8 CoeS Sgmp 50 9 s egail @Mle GRalS 5 oo
a3 som b ks Sl B Jeil (g cnl b
5 T LLLT) b mhe sloys,id bawg oad anl sles laitel
Sl a LLLT D el Slaws B coslis Slias ) oslial
P g dghee 4 F 0 ligid 0wl L 9,50, K
S3599sl 5 Olealy 5 05 ecsala il oz 5l (S5 i slaais;
Ol (he) 3l embe AP Ol 4 ST cnl pdioe eslinal
3l AT oz & lie (nl 53 DT 885 s deog s 59,00

ol 6y9,bL He
b o ady; A 0ed e Bl poaie plaie 4 dloye (5y5)LL

o Sl el 2 0gdll Dy 5 30 S5l Jelse I (o

Pulsed High-Intensity Laser Therapy"
Low Level Laser Therapy”

OLO)& )O M le&)}"" Oﬁ)ls
3930 axdllao :4lj g (410 po (559,LL
T ool (6 LS Sgamme N ol lalosy dpiges

Qlﬁl ‘()‘)‘?&; ‘()l)'ﬁﬁ 6‘,5)!95 ol&zsls !
pole oKiils @l pole 0aSlingly i pele Sldasy S 6 v
olplplals lals Sy

onS
Wies azlye O L ezg) o5 (Sodle OISLe ke 5
@ Ggbee jsb 4 W35 o0 655,00 @ e a5 LY ol (5,9,L0
S390L8 Oloye sl 55 5l eoliiusl Gyl o9 oo 00ld Cund 950 9 5
ab) Jlo 5 (Sdn g @ 08 OF JW5o 45 00 VAL ans o
b dels Gk 5 Slopyid b (Sujslen slaanld elgl os
2 o 5 edliul esbie ST Madgl Jske 5 slaews S
Lol 48513 axg 0,90 loanld jeb 4 IVF/ICSI ol
sy FEES JrS Car (SoF Sime ln i) Sl eslinul i
w02 & JUSD 5l G iz (SO e g by oS 5L
9y » Al slayid Sl opls Gl Gdsl gl el assly
5 Pl STy c ART 10 S35 5 ol coteS il (ol pal)ly
blie docosgaze dadilis cgu)p (nl o 0d (o) p o Lo Ely
Saa b 4l 5wl pe Jele (559,L6 slp )5 Gloasly 5 ol @S
09ill 5Ll il 1oz 4 g Loy, 5l 5l Fadlle 5 g oslial

nad At 0ad b (2l (B pile; Sl g

Sz Eﬁ)?"“" 5 46,59,b SeS (5,5Li8 ¢5,9,LL :L‘bojlj a5

VEY/YNY il o )b
VFY YN o pdy b6

(Kb 0aSails ( oagilil 09,5 c(soblen (LS e : Jyims o 5™
S psle oSS gls i 35 ye 5 QLIS (S poke olSals
S 1l oLals AVIBRAAY Y L eaigl, dad le o lals (o lals
awlis . khaksary-m@kaums.ac.ir: Jue! eyl ;9A+ =¥V OFYVIOA

ORCID: 0000-0002-9103-7997

Primary Cellular Photo-Acceptors’

VEY Sl o) oyl A o909

oo Sy ligios aloe


https://orcid.org/0000-0002-9103-7997
http://dx.doi.org/10.61186/sjrm.8.1.13
http://saremjrm.com/article-1-288-fa.html

[ Downloaded from saremjrm.com on 2026-02-15 ]

[ DOI: 10.61186/5rm.8.1.13 ]

Vo oo addllas i L5 g 1o e (6,9,L0 loyo yo calie slo )5 015
- - Aol e . L . . .
ﬂmuna system factors Hyperprnlactinemm .))LD' [Cad )“‘L‘ ot u;"“‘"" (S R 090 0N (e ‘\J“’"’
Hypogonadism Ovulatory disorders o 5 Syobl 5 e za3 5l ao s 10 sgas 45 ams e ylits )m br
Psychosomatic disorders Endometriosis

Varicocele Causes of infertility Pelvis adhesions

Systemic diseases

Tubal blockage
Sexual factors Uterine factors
Urogenital infection Male Female Immunologic factors

Testicular disorders Urogenital infection

Hypothalamic hypophyseal Risk factors

Seminal tract disorders Diminished ovarian reserve

unexplained unexplained

053 5 0l ye 659,L0 b oo Yo canypd N o Loy 1 guad

23 By

el p Jre oy Ot Gloy slp sz laghs, 15
@ o8 a5 wload sty eyl g Sie waax ) e
o ey 1 M s oS ey S b )5 slagdly adys
Cilise (Si5lsesed slaanl b adllas (sl lagl 5l aias elosl e )5
STy Jds & 1 sgnicn oolind sl S s alex
2 P ssb 4 Qe etz b s el sl (T (Sosdsn
36 ge 5l eslainl el Seny Loy odb oo )8
dooya> Gyl 5l 5ld 0)90 e 4 58 (551 il b e slesal,
03,5 U ax B 1) St cBliwg py 008 )3 pgiS,) (il by, wiile
38 perSeml g 508 ole (ol g9 L LLLT 5l plgioe 5 ol

B35 5 ool T (IR)

5,5 Bas b as oolinul ART (gl a5 wal> <l 5 g5 olsl
S5 pgeglbenl ireedst i oy o Tysile

o TS o 15 gl VoFF zge Jsb o a5 5 © (ND:YAG)
S Uy 5 el OFY b o Shos zge Josb 95 2ln 99 ke
Sland Joibed penly Jbo S S L NAIYAG 50 S cBlas Uy
Sy atin Sals slrailes obxyl a4 e a5 Conl ouls i
SS T s 5 e oolizal Sz b les yob 4y 5 45 058 e
Obsl 0y 5l ol Lo dl ol o 550 Sl ool b s LB
s DNA ol i iy S o5l o |y el oty a5 Sl
U olgiiss |y poml Cpor 5 o5 M5l 352y s003 0k DS
ol s Ll He-Ne 5 51 ool b oyl 55 o &,08 (il
et e ol lans ) B o5 VAAY Jlo po 5L sl b
S Pk (S 05y 2B Sl 5l (S 4 b e 55
DIz 1) K) S5y Seop je S le (Spe Slaili 45 3580 03l
Ailon Glr Rl Gl 4 0851 b ghe ) S
9w I sgs 0 €8S 0 (Sussle e sl p)lS
by g oo Qe 0o Sl SG Gl cow S8b zge Job g Condy

Infrared and Red (IR)*
Neodymium:Yttrium-Aluminium Garnet (Nd:YAG)®

Al 6y9,L0 Glgie @ olge doyo B0 B T Gl ol g0 a5 Wy

. e . [vv] s
sob 4 loe (559,L0 leys Coddae (e T 09 oo 00l Lauseis

Skl lr e 5 (225 3, Jb b eV ey JB
CBBlelons )15 ol pe (s b Sl

@bl sabozr Sl aisd Glae 6ye bl Sl Wl o goaxie LY
2 P JasSoly a4 Bgyre Sl lavy )y (58 aan
S8 dols oBws jo Cdsae a0 LS ) 9,0 saé o Sles
PRt el Al Ol o « ST g50LS Slge om0y (285
2 P i (Sl oot R (Vs e sl LS By
wile oo slo o VT 81855, 5l i Il o 90,98
Lo sled oS S 5 sla ol o (45 28T 5 Gy o5, dagiy
Sgdien sl S5 Rl 4 ymie g aes (oo G dan S
B S oS @l s (2l w5, 50 SBU s, 5 C el
gyls (Fp Srae s 1y oyl lo Comdse jo 0bj (oyme ;o (85
(O IS T e 5 5l 98 2 155 Y i el e

ol 69kl He

2 Al o J8 5 Jo Jol 00 1S atws 4w 5l Gl e 1) (B3 5)90L0
4 \JW b3 9,k frel CE)S ada, Ay NS
ol 5 Blio Lelss oo I8 Sazs oS (o, slags,lial
Sy (PR A (65 Lo (uizmen sl ge 0old pansal ladly)
ade s oy a4 ax Sl poy abbs Jelge wols o5 i
J 259 55wl 45 Wl sezs souwie Jelse [ wiia Ko
ks oslinl (Fusls Jolsd alam 5 wisd adF L s asl
o 53 Zdghe «Shieel Gloj 5 Dlds syl 5l (6 Siiey slois,
Slye Brae sges drg s F o Bras (hd oIyl olass (S
9 IS pae (GaedS e (rd ooyl (oyme o (285 18
5w Jolse 5l % o Tl il A3 oy 4 e
oS 1) ikt sl lons 4 Dl s wilsi e aF el S5 o ol
5 3srasil o2y pyyeed aiile 2538 e b e 0y 5 o)k 2
O JS8) aad (al33l (Kl 5 (Sacl gloj )0 93 o

VEY Sl o) oyl A o909

ko (Kb ok e


http://dx.doi.org/10.61186/sjrm.8.1.13
http://saremjrm.com/article-1-288-fa.html

[ Downloaded from saremjrm.com on 2026-02-15 ]

[ DOI: 10.61186/5rm.8.1.13 ]

&bl lolers dipe 5 s3bloe (5,LS B dg0me

9 308 PP 0 8 65l o5 slayid Cote OIS B Sy izen
Sl 03,8 SIS b 035 dgee 2 S (o0 )5 U b 99 5058
(‘/ J&N) [¥ol

i)l pgainog) -5yt o)) 45

128Y Jlo o 7 (ERYAG) &)l pgiadlpg il gl 5
ol a5 a8 oo J5 yogili YA+ oo Jsbo o 5 £95 cnl s gl 25
WS o el o L 5, S5 b el Sl xSl Gl
Jos oz b it obes 0 b ERYAG 3 Jl ool L 17
W Jlo as M sgs ool y ool el el (Sion ol S
o9 ;0 Y (HOIYSGG) i )8 pgd By ailSiwk oyl ipgucsn ;3
ool 05 aSoe 5 egli YV zge Jsb )5 a5 5 )8 azys
2 010l Jeed sl 5 S e Joe (3 slo 5 5l slie (o5,
[FV] ogiion 100 900 )Shmafy, @355 @ (9 b 0l
(Y JSs)

YAG ) ois g Nd coldus— Lol pynliy

23 gl o i G anar t KTP) lind b eply 5
ol 53 5 el el ol lyzme sk ) (oegiSSlias n sln
0 G )8 )5d) Segil OYY oo Jsbo 4 g 35800 20 93 55 €5
JB sk 4 &y Gusligen bwg wlsioe GBI b 4 oS a,
4 b Ly 12A0 Jlo ;o NAYAG 30 ™ sen Cis O awgs
o & KTP 50 0aAs gl o M as oee i ogs ool
90 Jlod S0l 13 @sSullY (P sln o8 ws s )5
> 5 ol YAG 50 Nd [fa] cé,5 )18 b ol 5 b))l
U"‘ A oolaw! ra)...wl U’*?L‘\"l ln‘o L RV l.: ART 6‘1,.: as Sg A.ol>
o LNA:YAG 5 dary S o )15 ol V- #F 250 Jsbo o 55
b Slles zse Job (Rl jolae @y Dlawd il by Jliwy,S
by 00,5 oo sly o5l ollgs 4 e a5 0l S jiegil OYY
WS elte SeSS (59, p elee Djgo i (89 45 9ph e Slad
Y S8 s OIS 0T 69y 2 ojlgs b 4y

/ Helium-Neon Argon Carbone dioxide \

Gas lasers
Ruby Polyphenyl
Neodynium YAG Rhodamine
Solid lasers Types of lasers Liquid lasers
Ti:Sapphire Oxaline
Neodynium Glass Dye lasers

Semiconductor lasers

\ Gallium nitride Diode laser | Hybrid silicon /

&) aldima Slge lul s 55 glsil Y 0yl 1 guai

Erbium:Yttrium-Aluminium Garnet (Er:YAG)"
Holmium:Yttrium-Scandian-Gallium Garnet (Ho:YSGG)"
a Potassium Titanyl Phosphate (KTP)"

Sl 03 1al5 g (Joho 255 @ (sl 0l a5 09k Sl )5
oS Wl oad 3,5 S5 390 45 shie gl 5 (S el ol LT
JE> izge Job w03 asle ;5 5l eslital sla S 4 Canl (Koo
Jelo 5 43 Lulyd plo 5 Glesl oyl ) (6 Gloj e

_Iva,vrl asb Jay)& L,':%Laﬂ

35 Elgdl
S ST (50 4

33 55 5l eslatwl > e odgl (CO2) 4,8 0T (65 55 5l oolasal
Gz Jad 4 e a5 0 D90 silslex Gl S il Y

laysd liime i ol sl I as 6 bl e o
b o B ke 5 £y S5 Gl sl |y b5 ol L COp
oolail g, ol 5l aS Shlew (Jlo (nl b aiols aswgs ol axils
S5 o) g8 pl LK) Cal o)gs ain g0 Jlax b wuS (e
$lo Jobo Lanwgs liae 45 05 o bl ol VoFe e zge Job @
Vol S sleoygs yo CO2 5l a5 olfe 0gd co i Cawy
s ol e 53 e S T B el gt oo oy sl e
28y« CO2 L5 ioleyd wous s S5 (Y JSS) vl KELp
@ e a5 Sluior (e 1) Sl B9k Jes 7S g oS> 0 VL
T s n plaasss il & 5 SrsS )l g (Sle ool
Olgise 5 b oo als JIsl slo JsSsd slass (g, ol ames
sl asbn slp anndly cul M08 Lis 1) Gaess b o2
St sl Zeo b cul Jlo 93 Sl Coenl Sl e 6590k
ART slosliial b b (ol (55, 4 s)loyk & olaws &lp |,

L

Sleye JI G Guils a5 sas oo lis Gaejlie Slaslie aes o
COz 5 oo o5 Gllam ;o )bl S5 51 e )lol imy oot
B0 e sl

ool s i)

2 by 5o (He-Ne) (o6 poula )5 0,5 00 5d g5 0 aiile
2 ox E9 ol el (Sigdan b ptans b g iSen el
S35l s 05 e OlF bl g WS (o0 I gl FYYVA oo Job
I spticn b Sl (55 ] JBlas @ jmie o Cal (ogigh
20 Gl G b e Gl ol jo 1) Lo (Gldas 5] a5 o]
(WSl S okl Gl a e e Ll ol Sile 4o
sopdle I o sl Jsbo Lame 55 looriisnd sla iiSan
S edske sl o Sles y He-Ne 3 ol ) ilisee &Iyl
GSony (M sgn e Jolo ( Joh Sl (5 oSt ol aler
Sy oo (68 e slanS] oy Sgwmoni pS2s 5 He-Ne 3 o
o o |y @l elordian (151wl al 05d (Jsko 2S5 sl
0S4 € g St 51 09 iU JULT polaie @ (6,085 girs (oumdiS
Jomily Wlgicn Jalas cnl ecnl 2 ogdle [ wiS o SIBIS JgSge
D) ATP lsime was Siglidl 5l clalad o 1, Sl
s JS 1) S Jot sle 6,08 ghe g v gl (Sl o 5

VEY Sl o) oyl A o909

oo Sy ligios aloe


http://dx.doi.org/10.61186/sjrm.8.1.13
http://saremjrm.com/article-1-288-fa.html

[ Downloaded from saremjrm.com on 2026-02-15 ]

[ DOI: 10.61186/5rm.8.1.13 ]

VY

Gigye addllae 10365 5 oy (559,L oy jo alize slayid 0 )8

639,00 o alizee sl yd 5515 5550 0 GYlie Bl g A ) Jeus

OB5 9 loye

Lol s Slese Jlo | esles

e hlos 5o Ghas 033 (b5l
O3Sl oy Qo o a8 i
a5 JLis 4 oloass g agasl &
b ekl 51 g Vb 32 Ol 5 ol 2501 \S14 )
Lolyod gsSullbY By 4SS’

bl S CO2 3l i)

CO2 5

2 aligiad )5 i 05 (285 S s
5 o7l el ln Fse (B, Ol 5 adlisied )5 62 s, )
) o orlolis lSel a5 i (6, uinns [P VP PSS IRE I P NPIWEE N I PRT Y
wold Sy 5l 8 a0 JS (sl ST S e 98

S e

S S glste 4 0nls sl s S eolizd
prel S 25 2 39l (sl 5L
lsye Jole (559,40 oy (sl uke ey Yo¥ ¥
o
oS o Pl b

5 (HILT) Yo was b lays 3,56
Fso Ghgy o olsie 4 HILT (28,5 1L o
05 53 (S) kS 5 (Tl 3
Sl s (St galS s 2alS sl YA f
- o3l S 5 tagil 4 Se
S2regil 4 e (5 50 (S5 CudS )
0 J S g (g5l gislas

Collad s Cote (e .

5 COX) jlansTC g g Semie @58 el O pgela ) GG
lo aiga ;5 S 25 s ATP lyme 5 3MenS1 € g S g Zulid o
oy oy ke 5 a0 oo Sialsil |, ATP shas

Jals 4 by po el kS 5000 ° WS o0 Syt e e

SN 5 ) 9

2053 TVl et 9 6k el Cege S

AT+ Sl aslizal 1 36 L6 S & o3 51
LLLT 5,05 2 55500 5 4ol S
Sl cuglyl S5 5 LLLT jagils Yoy #
9 ot & (s ol 5
Gy 5l s M5 s 4y i oS o

S5 g0 0235

SOled 5 (T oS SalE 0,0 052

Bolse 7S Gl 9 5Vl sk 53 b iz 25 ssSg )Y Rl 5l g a2
CO2 5 slazsy iz o2als 5l 86 sse 033, 332 gl sl 0:2CO2 ARER v
ORIl o 532 gl (0 5SlLY L Gras L5, S
JES )5l
4 (LZD) bj 55 (s)lir 28,5 ) o

5 9ullS 4 j3gn 59,k oS (5555 K i SaS @ IVF LS 5 o il e ]
G Do sl Y gl gl jlane 4 el & Wl Gz Ghge b dse )3 5l | T A
a5 55 Jele 65,k ane 5 555,k0 o il 9k

sl 39 5 il 3l 2

230 Ol (sln 3l b ks I ez
| 3o o s iz Sels, 5 0 ,5Shee
5 b s Sl IS sk 4 g (als T Yeof 1
kol AT lb o sl (oo,
S ol iz 0 Slae

(MS- 7 ¥ 5 Gl sk il pae [ 5 Gl ik sle zse Jsbo 56
siset Mgy S35 2 MSY.eN e 5MS V- A b ol a8y 5 oeir szt Sy 53 | YN Ve

Oz 0y b e Conpgiasdly al> 10

4l g 4ild yo s o 5o H5d 0 )18

g2 piogel 9 4 jd

«upbl ol e s plaly 5 by o 3wl I S
S8l somy @l 0y 150 o5 Smytesail ool fesnil slags e
ool shase Ve BBlas Wl o gl oo Sl egail ailice
Gl (nl bl cle g 355k wes 18 86 cod gk e
Sl oaid 515 650 ploys g 03 5 039 (o) U e
e Sy 45l 2l s Say slaples 8 bl P
SlazyaeS sy, 4 ol Ysane wifls ilr (2l 5 ansls
B s erlt o (SEt e &S isdise Jusis

SlSe s alons Syt el 5 0 e Ssi 2l liges HILT
HILT Glo ghane 2 0380 ()12 slopaslSa slal rizmas 5
Ol Joree sl e a5 s SGpd el lib
Sl s SEe Sl dex Sl oad ssmline Siidsn yeds
b 355 Gros 331 ymepi] a5 0l ools las adllas Ky Lo Ml
Lok s ousS Lad> Ll JIGol) (95w bY (islay 5l ool
2 CO2 3 B aes o leys slans, s L 5,0 CO2 3
Ll 0,8 oo oolatwl JSol, Hloys sl sl e lhow S
Geos Smesil Gloys sl unl Lix b gsSes LY (Rl
Oliwslows 5o a8ly (LUFC) (yge) olRiils (g50,b 350 ;0 (63si
spiagnl Glp pow gyl e Olaie 4 a5 Sush ) SRl
S sy ol 45 sl sud i3S o5 e solil e e ALl
90 hrod g (i Sold) (SN CakS Sgp 53 590k bi> lp
ol fgo ored (Shal> Vb (lime g (ro2 92 9 05 (Bl L
2 sla Sy 5l e segal il ln CO2 3 o5 (Ll
e gl 45 05 o @al 1) Sl Cl w05 so 0slil o € sl
al) ol G Gon SlaThs 9 0055 el |y llo 5 Loy slacdly
BAILS samlie poloe b

FILE5 & e o) P a5 el oad esls plis a5 ol |
1, CO2 5 conl (o S5 0900 (2 (S095009% (5,051
b aes g5 (ohad S5 (S S0 sl sl 4 jon reguil pu3eS (sl
Josdygiss b ) 5o stagail Il alo o )3 0l gus 09,5 o5

Y18 Jlo s o Sen o Posadzka . B9 s L,s ESHRE
SedlS (2559, (>l Bi leslital (oS 5 g, 45wl s
Lis o hess o ytegal Gloys sly el 2SI L CO2 5 b
A5l e 2l a5 cel Jige (AFC) 1T JsSlgd (o yles
b5 5,8 1 as e a5l SST 55 a0 Shes 6,00 Lais
el oals oole HLas Y Jeax 50 65 9 oo e (559,L0 (59, p il

VEY Sl o) oyl A o909

oo Sy ligios aloe


http://dx.doi.org/10.61186/sjrm.8.1.13
http://saremjrm.com/article-1-288-fa.html

[ Downloaded from saremjrm.com on 2026-02-15 ]

[ DOI: 10.61186/5rm.8.1.13 ]

&bl lolers dipe 5 s3bloe (5,LS B dg0me

VA

Os Sl Ul oy o @8ly e 4 pobes jlanST Cpg S
il s Ll 1 ATP oy b aiS e g3l |y (o ,iS sie
Slr 655 dlaw Wigoe Gl v i o B 0 085 18
T aas Gl ol coS b e le slo digad 53 el S o
prl 53 2 TWERZETS )30 vs,5,L ploys 53 3l 3l oyl
Ao S5 gl i 85,5 Sy g eyl Gl o oS 0y
5 yid 1 esd sl Jobo 5) wlsior bl ol Sloso
3955 g gl S e Jes 5008 ol b 4 Suo5 9 UV b
shole axsl (o j0 (85 )13 Sl 50 Jle plgie 4 Slgi oo oyl
ool Lt e Jl ool L 05 ooyl 4l SO+ 4 als YOEY + o sy
Ao 55V pal sl zse Jsb 5o 5l 5l eslinul a5 cosl ol

PG S &l yiae (agil
Wi oyl Guilherme Henrique (2015) lwg a5 Slidss
Slosliiul b 1) oyl S 25 g sl 0y (slo Job doyo (Al
g3 cyiegili P84 zge Job gl T yo a5 ols ylis oo @l LLLLT
w A ST A Gl ]y gy s ke 55T s Sl Y
65 i b g LLLT s il wslallias 51 (5 7557 Jlec
ol o 00l Lt paizmad lod,S il oyl kS 09t g |y
Sae a5 ol 50 aS o)y prl S gs, sy @l LLLT &5
5 oS oo Jas ol 4l o SlslSe B0 g el 440 45 4l Y
S5 5 prrlsSll o gl sladiged 5 ity ao)s AD Az

[ra-pal
T o 252t e

IVF-ICSI , 3
Ggs 5wl (i 09 oo aiiS «(y0,8 mad o] @ a5 by, Gk
o2 58 ez Sl og pelicibse wilg b ogdh )5 Bl
sl Gdo clde ol lis gl ool oladon ax 31 .0 12
ol pole G aiile oo Jelse 5l (B S (oo SIS 335l

-sa] . W s e L. PO . g e
w‘owuu)‘;k—imjut*—?‘—%MU?%SB)*‘ﬁ‘”‘u“)ﬂ%

& 5 Spdie el ol B 0 el g Ko &5 alSin )
@lanl Bk 5l wsh oo 4Bl o) 50 sud 45l Sass T JLis
5 (ART) (5,5,b S5 slogyskd (IVF) aBiole;l # o6«
oad ) wgdee plwl (CSD) (codbgion I ol &5
S TGS sl e g el Bloys sl i) 5 45 el
Loy Ll g o oge 10 IVF 4 e 6l loaSuSS oy oassS lgausl |
Sl e Gezmes S5 nl el (LZD) 65 4l >
osliinl (i ez g yagidl 5l pemgm b S 5 G (S5
et 3 e (oS azsx 4SS lp ol poedle el oad
lp e Jgyso b o gl 4 i ool lo sl 32y
Tinable Ti M "1 il sns oolind GM lo ige ol
VFE) NAYAG 5 b Giogili Vo A=F0+) 558 sil sla, 5]
bys oop om 3l slp bSess Gloyo ln (Raglh OYF L jegil
sus oolizul T GLLI 4 55, 56 ol em sbul 2o b gl

Lis &S 0wy el Lai> o LLLI sis il ) S5 omly el j3d il b
S e ezl 51 L3 g5 F 590 ol ot o0l 5 oledl lad Ko LS s ppmal | YN0 N

sl oyl S o5 L 3 S5 590 5 ol dazeie g5 pymel )3 pg59,5T

e 3 stzs BB 33l .

JLo Y0 51 7S o lons 50 58 iz (Shol>
5 e oo 5l 098 &y Connd Sk liee 55 S5 L g sl
S8 L g 5 5l e .
om0k Gl salzdl 5o (LAH) 3

sl syia o5 53 IVF LICSI

oy sy S olsre 4 LLLT (350
e Gilidl o aay » LLLT wigl
oS pgmsye sla s, sl o] 3Rl var W
e Sisa 53 e g gl
A (59 ngiad (230l Olay 2 (Hise

Sl ol gl 55l y8 A Sl M
ol 15 gl S 5 ol

230 58 By y3 85 )8 A

S8 e (99 2SI JUi oy

5 el S5 Sla Sy » ombghe | VY Vf

DNA ..

ol Jlosl b ite 3l gen .
osalive ponl DNA oot a1ia8 3

5 5 35 ek doys YE 5 0o yo YT o
T e el S3sl58 )50 5 LLLT 5 5jpm oo 50 5l ool
e 9t b e Syl loys sl | TR o

5 prl o2 50 s B Gl . 0598 GBI ise le S5

el Slass

ol ATyl yuw 5 550

3 st layesS 50 b e S lyie 4 Lol T g S
odls Laseis sl ol 3l doye S sgas aS ded oo w8 S L
el 5T pyye gloys P sy o LS5 1) fpe Comaz 53 0
s394 BB gndge S8 @ e Lo i o Cul (Gi2 L S
S Sbes Pl & pzeie el imren (ol Al e 45 5lem S9d 00
5955 Li olgie |y ol ol g0 pzg BB iy,
b Jyere sl Joo &5 Gl ploa & (liin 1) (2d50 5lew
Sl b dais Lo VY aS ol ot 5,18 0,8 US55l eslil
o 5l eSS eslitul VAAA Jle 5 Ll sl sad (le,sCO2
1A =415 5925 CO2 5 Nd:YAG

Pl 9 55
Oleyd gy iz b el Jge job 4 (lgisn |y Glo e (659,L0 dajg) ol
25l 5l cuddge oLl sl ole Yo Blas o] 5l g s 45 58
Byl 5L el slwoolel (sl (iS5 & Vgomo ale,s ol aon
2 il 1) saaleiise #la) ol oo Sloe cod )b g ol S
Gl 0sd 00z pmel (Sls Ceond 40 (5,08 g BN S [8V]
Slesried b 0 e ;0 ATP wlgi oS oo Cosii |y po &5 > o
oSS fagli Ve B ggn gy wloisn Gl s o

VEY Sl o) oyl A o909

oo Sy ligios aloe



http://dx.doi.org/10.61186/sjrm.8.1.13
http://saremjrm.com/article-1-288-fa.html

[ Downloaded from saremjrm.com on 2026-02-15 ]

[ DOI: 10.61186/5rm.8.1.13 ]

AR

Gigye addllae 10365 5 oy (559,L oy jo alize slayid 0 )8

S5l ol mloe 51 (e o)ls00 ey (59, 2 Sl Rl Olej 5l e
3 6l b aizmed 5 b sasite Slidss 13 ol oogr (S 5slsm
atiS g Sloys Slaghy) yiie dnwgi Saa b ) (Shp ans)
5 Oloye o oSy Loy 4y 45 6yl ol pll Jlo o ayr
b a5 0ed o oy le iz piain SO glgie 4wl L
Lyl s alises glgil 5l glaglis 50,5 oo 5 50 1) SN 51 xesg
2l p B g (i e p e PLSTcnlaBL (o S5lsk
AU (Gonl gl 5 (mas (095 ) 09y0 008 Wle o Slapnns
B & 659kl 5 otz (leys 5o Bl ax B Wl e (Sleys 5 o5
SN gp Geizen g Sl Jge e (g, cnl 1) wgd 485
4 ART juliw o yols J 50 5d sk (Jle olgxe 4 o)l
SIS 5 SIS Gl s 5 e ey alS sl
Iy o3l bl (o (! 09 o oolaul ICSI slazsil g oyl (S 20
i g Fen s Hleys pade las 0 wied 08 (5,08 S g 4
ol Lol Glas (oages (659)LL (izme g wlope 9 4lj (59,LL sl
sleazly ;o gloanlid job ) o) ax 31 a5 clils ax g5 Wb (Jl>
Slllae 13 o8 s SleMbl 5515 oo 5 sslitul 3,50 ART

Jo 5 ol i 53, 2 552 o3l e Sl et (sl 22

w05 oolial )0, ploys sl 3 el 3l Olsms oanal 55w lgsl

S ol
3,0 (B Slasde (Sslatanns (55,0 anlllae ol

&Ly (B,

QT Olgi a5 5 lai g4 kgszsL..,e olas ) PLgntily = el B s
25 G ead (Bl B (Bl o 4 paile) ol Glyie 4 |,
el oais Jloyl (6,550 dlome 4 dllie pl pizen

Sl &b
&@Ps’l‘&‘i’uoujuéﬂjls‘l’.s"‘&d@“&ﬁ’diﬂl
555 28l (il b b (sl sogos

OB s g5 8 Lo (5 aily

Ol lg o0 sy s ST S 0y5e (5 allie Bty ace

5 Sndydedi 5 Wiy on s 5l S plyie @ ogls 5 DO e
whS k0 ICSE 5l J8 gl ppl g0 slid S o
238 S o (slop el slatigai 45 a8 )15 pizmen Mg e
Oley & iload &5 > o (Sl Sj90 4 &5 (895 4 S 53 L
il edle Wl 5l gl 5 BuF salolid gl 5 50bsS
W o wazr 0505, Sy plsie 4 Hid SaS @ oyl sdliilen
b zoe Jsb b alise la)id 95l ok aislis egian

ol 0als o0ls HLas ¥ Jgaz jo calize

Gk SaS (gy5ld jo alise

sl arnwg 05 Az B Y g
wiliis sls 50 Jsb 53 (ART)

T Jgb
oy €9 LS &0
(yogil)
Iy Ug5 035 &g
(ATF) 51,515 0551 Ay 4 s (hse (ZP) Palanker et al. (1991) 751
Sybign gty
¥ ez ZP 055 s
bl o S
YFA 408, e Jako Blanchet et al. (1992) [76]
KrF)
SaSas 35 Elygm
R El-Danasouri et al.
XeCh w15 o5 oA b gl s 51 b s
(1993) 77
odd (o955 Sly sla ige
el it
)5 pgeiasl] ovy ZP 53,5 ¢l Tadir etal. (1991) 29
(Nd:YAG)
YT 5 el 75 G Siqueira et al
He-Ne ,;J
P53 Sy 0 Shae (2016) )
#EY Ol sl S 25 2381 Sato et al (1984) 7]
o) ip el S 525 2153
o . Fernandes et al (2015)
He-Ne ;. 7o 959,51 S s ol o)
P
el gty S 525 390
S5l 554 Av- Ol 355 o515 & e Yazdi et al (2014) [
oy 55 185l oy
4.0 Ol el S 25 381
Onb a3 9 i Firestone et al (2012) (3
DNA ol I3 g
Nd:YAG \Nal el il gl & Tadir et al. (1989) I8
ekl p5ll8 o) bS58 Ehgm
VFA- Rink et al. (1994) (531
(INGaAsP) wius Uige ZP Sezs
Sl (o8 ol
O ole pé s )la>
pe sl ipgmelsn AR Neev et al. (1995) (6%
ZP 5
(Ho:YSGG)
poateagll o8 55
ZP Sz 95 ¢l Feichtinger et al. (1992)
L odd s pas il Ya.-

ENYAG) pg)

IVF §1 15 ol

[61]

VEY Sl o) oyl A o909

oo Sy ligios aloe


http://dx.doi.org/10.61186/sjrm.8.1.13
http://saremjrm.com/article-1-288-fa.html

[ Downloaded from saremjrm.com on 2026-02-15 ]

[ DOI: 10.61186/5rm.8.1.13 ]

&bl lolers dipe 5 s3bloe (5,LS B dg0me

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

.Le, M.T,, et al., Thinning and drilling laser-

assisted hatching in thawed embryo transfer:
A randomized controlled trial. Clinical and
experimental reproductive medicine, 2018.
45(3): 129-134.

.Thabet, ALA.E.-M. and M.A. Alshehri,
Effect of pulsed high-intensity laser therapy
on pain, adhesions, and quality of life in
women having endometriosis: a randomized
controlled trial. Photomedicine and laser
surgery, 2018. 36(7): 363-369.

Abazari, M.F., et al., Improved osteogenic

differentiation of human induced pluripotent
stem cells cultured on polyvinylidene
fluoride/collagen/platelet-rich plasma
composite nanofibers. Journal of cellular
physiology, 2019: 1-10.

.Borhani, S. and R.S. Yazdi, Clinical
applications of low-level laser therapy in
reproductive medicine; A literature review.
Archives of Reproductive Medicine and
Sexual Health, 2018. 1(1): 14-21.

Apolikhin, O.I. and S.V. Moskvin, [Laser

therapy for mens infertility. Part 2.
Systematic  review of clinical trials].
Urologiia, 2017(6): 164-171.

.Mahabadi, J.A., et al., Application of
induced pluripotent stem cell and embryonic
stem cell technology to the study of male
infertility. Journal of cellular physiology,
2018. 233(11): 8441-8449.

.Dabaja, A.A. and P.N. Schlegel, Medical
treatment of male infertility. Translational
andrology and urology, 2014. 3(1): 9-16.

.Naz, M. and M. Kamal, Classification,
causes, diagnosis and treatment of male
infertility: a review. Oriental pharmacy and
experimental medicine, 2017. 17(2): 89-1009.

.Kupis, L., P.A. Dobronski, and P.
Radziszewski, Varicocele as a source of male
infertility—current  treatment  techniques.
Central European journal of urology, 2015.
68(3): 365-370.

.Cocuzza, M., C. Alvarenga, and R. Pagani,
The epidemiology and etiology of
azoospermia. Clinics, 2013. 68: 15-26.

10.

&b

Xu, X., et al., Stage-specific germ-cell
marker genes are expressed in all mouse
pluripotent cell types and emerge early during
induced pluripotency. PloS one, 2011. 6(7):
£22413.

Amini Mahabadi, J., et al., Retinoic acid and
17B-estradiol improve male germ cell
differentiation from mouse-induced
pluripotent stem cells. Andrologia, 2020.
52(2): e13466.

Xie, L., et al, Sertoli cell-mediated
differentiation of male germ cell-like cells
from human umbilical cord Wharton’s jelly-
derived mesenchymal stem cells in an in vitro
co-culture system. European journal of
medical research, 2015. 20(1): 9.

.Bortvin, A, et al., Dppa3/Pgc7/stella is a
maternal factor and is not required for germ
cell  specification in  mice. BMC
developmental biology, 2004. 4(1): 2.

.Barandeh, B., et al., The protective effects
of curcumin on cytotoxic and teratogenic
activity of retinoic acid in mouse embryonic
liver. J Cell Biochem, 2019.

.Majdabadi, A., et al., Evaluation of Er:

YAG Laser Interaction With Dentin and
Enamel Hard  Tissues. Dent  Clin
Experimental J, 2015. 1(1): 1-10.

7 .Bedient, C., P. Khanna, and N. Desai,
Laser pulse application in IVF. Lasers-
applications in science and industry: InTech,
2011: 193-214.

Alina, LV. et al, Application of
femtosecond laser microsurgery in assisted
reproductive technologies for preimplantation
embryo tagging. Biomedical Optics Express,
2019. 10(6): 2985-2995.

.Soares, C.A,, et al., Photobiological effect of
low-level laser irradiation in bovine embryo
production system. Journal of biomedical
optics, 2014. 19(3): 035006.

.Kanyo, K., et al., The impact of laser-
assisted hatching on the outcome of frozen
human embryo transfer cycles. Zygote, 2016.
24(5): 742-747.

Y e ) ojleds A oy

oo Sy ligios aloe


http://dx.doi.org/10.61186/sjrm.8.1.13
http://saremjrm.com/article-1-288-fa.html

[ Downloaded from saremjrm.com on 2026-02-15 ]

[ DOI: 10.61186/5rm.8.1.13 ]

A

Gigye addllae 10365 5 oy (559,L oy jo alize slayid 0 )8

33.

34.

35.

36.

37.

38.

39.

40.

41.

acrosome in cryopreserved bovine sperm.
PloS one, 2015. 10(3): e0121487.

.Manchini, M.T., et al., Amelioration of
cardiac function and activation of anti-
inflammatory vasoactive peptides expression
in the rat myocardium by low level laser
therapy. PLoS One, 2014. 9(7): e101270.

laffaldano, N., et al., The irradiation of
rabbit sperm cells with He—Ne laser prevents
their in vitro liquid storage dependent
damage. Animal reproduction science, 2010.
119(1-2): 123-129.

laffaldano, N., et al., The post-thaw
irradiation of avian spermatozoa with He—Ne
laser differently affects chicken, pheasant and
turkey sperm quality. Animal reproduction
science, 2013. 142(3-4): 168-172.

Alexiades-Armenakas, M.R., J.S. Dover,
and K.A. Arndt, The spectrum of laser skin
resurfacing: nonablative, fractional, and
ablative laser resurfacing. Journal of the
American Academy of Dermatology, 2008.
58(5): 719-737.

.Preissig, J., K. Hamilton, and R. Markus,
Current Laser Resurfacing Technologies: A
Review that Delves Beneath the Surface.
Semin Plast Surg, 2012. 26(3): 109-16.

.Posadzka, E., et al., Assessment of ovarian
reserve in patients with ovarian endometriosis
following laparoscopic enucleation of a cyst
accompanied by CO2 laser ablation or
electroablation. Przegl Lek, 2016. 73(1): 6-
11.

.Pados, G., et al., Sonographic changes after
laparoscopic  cystectomy compared with
three-stage management in patients with
ovarian endometriomas: a  prospective
randomized study. Hum Reprod, 2010. 25(3):
672-7.

.Shimizu, Y., et al., Long-term outcome,

including pregnancy rate, recurrence rate and
ovarian reserve, after laparoscopic laser
ablation surgery in infertile women with
endometrioma. Journal of Obstetrics and
Gynaecology Research, 2010. 36(1): 115-
118.

JAbdullah, S.S., J.H. Taha, and M.H. Ahmed,
Effect of helium-neon laser on the

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

Harlev, A., et al., Smoking and male
infertility: an evidence-based review. The
world journal of men's health, 2015. 33(3):
143-160.

Arcaniolo, D., et al., Is there a place for
nutritional supplements in the treatment of
idiopathic male infertility? Archivio ltaliano
di Urologia e Andrologia, 2014. 86(3): 164-
170.

.Pizent, A., B. Tariba, and T. Zivkovic,

Reproductive toxicity of metals in men.
Archives of industrial hygiene and
toxicology, 2012. 63(Supplement 1); 35-46.

Anwar, S. and A. Anwar, Infertility: A
review on causes, treatment and management.
Women’s Health Gynecol, 2016. 2(6): 1-5.

.Medicine, P.C.0.tA.S.f.R., Diagnostic
evaluation of the infertile female: a
committee opinion. Fertility and sterility,
2012. 98(2): 302-307.

.Lindsay, T.J. and K.R. Vitrikas, Evaluation
and treatment of infertility. Am Fam
Physician, 2015. 91(5): 308-314.

Weiss, R.V. and R. Clapauch, Female
infertility of endocrine origin. Arquivos
Brasileiros de Endocrinologia &
Metabologia, 2014. 58(2): 144-152.

.Torres-Mapa, M.L., et al., Integrated
holographic system for all-optical
manipulation of  developing embryos.
Biomedical optics express, 2011. 2(6): 1564-
1575.

.Tadir, Y., et al., Force generated by human

sperm correlated to velocity and determined
using a laser generated optical trap. Fertility
and Sterility, 1990. 53(5): 944-947.

.Tadir, Y., et al., Micromanipulation of
gametes using laser microbeams. Human
reproduction, 1991. 6(7): 1011-1016.

.Montag, M.H., et al., Application of non-

contact laser technology in assisted
reproduction. Medical Laser Application,
2009. 24(1): 57-64.

.Fernandes, G.H.C., et al., The effect of low-
level laser irradiation on sperm motility, and
integrity of the plasma membrane and

Y e ) oyleds A oy

oo Sy ligios aloe


http://dx.doi.org/10.61186/sjrm.8.1.13
http://saremjrm.com/article-1-288-fa.html

[ Downloaded from saremjrm.com on 2026-02-15 ]

[ DOI: 10.61186/5rm.8.1.13 ]

&bl lolers dipe 5 s3bloe (5,LS B dg0me

Yy

52.

53.

54,

55.

56.

57.

58.

59.

60.

endometriosis. Iranian journal of nursing and
midwifery research, 2010. 15(4): 167-171.

.Starkey, J.R., et al., New two-photon
activated photodynamic therapy sensitizers
induce xenograft tumor regressions after
near-IR laser treatment through the body of
the host mouse. Clinical Cancer Research,
2008. 14(20): 6564-6573.

.Meuleman, C., et al., Clinical outcome after
CO2 laser laparoscopic radical excision of
endometriosis with colorectal wall invasion
combined with laparoscopic segmental bowel
resection and reanastomosis. Human
reproduction, 2011. 26(9): 2336-2343.

.Meuleman, C., et al, Outcome after
multidisciplinary CO2 laser laparoscopic
excision of deep infiltrating colorectal
endometriosis. Reproductive biomedicine
online, 2009. 18(2): 282-289.

.Chang, F.-H., et al., Efficacy of isotopic
13CO2 laser laparoscopic evaporation in the
treatment of infertile patients with minimal
and mild endometriosis: a life table
cumulative pregnancy rates study. The
Journal of the American Association of
Gynecologic Laparoscopists, 1997. 4(2): 219-
223.

.Posadzka, E., et al., Assessment of ovarian
reserve in patients with ovarian endometriosis
following laparoscopic enucleation of a cyst
accompanied by CO2 laser ablation or
electroablation. Przegl Lek, 2016. 73(1): 6-
10.

.Larke, N.L., et al., Male circumcision and
penile cancer: a systematic review and meta-
analysis. Cancer causes & control, 2011.
22(8): 1097-1110.

.Windahl, T., et al., Sexual function and
satisfaction in men after laser treatment for
penile carcinoma. The Journal of urology,
2004. 172(2): 648-651.

.Donnez, J., et al., Laparoscopic management

of endometriomas using a combined
technique of excisional (cystectomy) and
ablative surgery. Fertility and sterility, 2010.
94(1): 28-32.

60 .Unlu, C. and G. Yildirim, Ovarian
cystectomy in endometriomas: combined

42,

44,

45,

46.

47.

48.

49,

50.

51.

lymphocyte cells and their DNA. Iraqi
Journal Of Medical Sciences, 2017. 15(3):
275-282.

\Wu, C.S., et al.,, Low-energy helium-neon
laser therapy induces repigmentation and
improves the abnormalities of cutaneous
microcirculation in segmental-type vitiligo
lesions. The Kaohsiung journal of medical
sciences, 2008. 24(4): 180-189.

.Sahu, K., S.K. Mohanty, and P.K. Gupta,
He—Ne laser (632.8 nm) pre-irradiation gives
protection against DNA damage induced by a
near-infrared trapping beam. Journal of
biophotonics, 2009. 2(3): 140-144.

Karu, T.I., et al., Absorption measurements
of a cell monolayer relevant to phototherapy:
reduction of cytochrome c oxidase under near
IR radiation. Journal of Photochemistry and
Photobiology B: Biology, 2005. 81(2): 98-
106.

.Manteifel, V. and T. Karu, Prolonged effects

of He-Ne laser irradiation on ultrastructure of
mitochondria in successive generations of
yeast cells. Mitochondrion, 2007. 241(10.8):
21-31.

.Feichtinger, W., et al., Photoablation of
oocyte zona pellucida by erbium-YAG laser
for in-vitro fertilisation in severe male
infertility. The Lancet, 1992. 339(8796): 811.

.Schiewe, M., The Historic Development and
Incorporation of Four Assisted Reproductive
Technologies Shaping Today’s IVF Industry.
FIV Reprod Med Genet, 2016. 4: 173-180.

.Bachmann, A. and R. Ruszat, The KTP-
(greenlight-) laser--principles and
experiences. Minim Invasive Ther Allied
Technol, 2007. 16(1): 5-10.

.Bhatta, N., et al., Comparative study of
different laser systems. Fertility and sterility,
1994. 61(4): 581-591.

.Boretto, M., et al., Patient-derived organoids

from endometrial disease capture clinical
heterogeneity and are amenable to drug
screening. Nature cell biology, 2019. 21(8):
1041-1051.

Valiani, M., et al., The effects of massage
therapy on dysmenorrhea caused by

Y e ) ojleds A oy

oo Sy ligios aloe


http://dx.doi.org/10.61186/sjrm.8.1.13
http://saremjrm.com/article-1-288-fa.html

[ Downloaded from saremjrm.com on 2026-02-15 ]

[ DOI: 10.61186/5rm.8.1.13 ]

Yy

Gigye addllae 10365 5 oy (559,L oy jo alize slayid 0 )8

71.

72.

73.

74.

75.

76.

7.

78.

pluripotent stem cells. J Biomed Mater Res
A, 2019.

.Davidson, L.M., et al., Laser technology in
the assisted reproductive  technology
laboratory: a narrative review. Reproductive
biomedicine online, 2018. 38(5): 725-739.

.Shafiei, G., et al., L-carnitine reduces the
adverse effects of ROS and up-regulates the
expression of implantation related genes in in
vitro developed mouse embryos.
Theriogenology, 2020. 145: 59-66.

.Li, M.-W., et al., Safety, efficacy and
efficiency of laser-assisted IVF in subfertile
mutant  mouse  strains.  Reproduction
(Cambridge, England), 2013. 145(3): 245-
254,

.Ebner, T., et al, Laser assisted
immobilization of spermatozoa prior to
intracytoplasmic sperm injection in humans.
Human Reproduction, 2001. 16(12): 2628-
2631.

Siqueira, A.F., et al, Effects of
photobiomodulation therapy (PBMT) on
bovine sperm function. Lasers in medical
science, 2016. 31(6): 1245-1250.

.Fernandes, G.H.C., et al., The effect of low-
level laser irradiation on sperm motility, and
integrity of the plasma membrane and
acrosome in cryopreserved bovine sperm.
PL0S One, 2015. 10.(%)

.Sato, H., et al., The effects of laser light on
sperm motility and velocity in vitro.
Andrologia, 1984. 16(1): 23-25.

. Yazdi, R.S., et al., Effect of 830-nm diode
laser irradiation on human sperm motility.
Lasers in medical science, 2014. 29(1): 97-
104.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

approach. Journal of the Turkish German
Gynecological Association, 2014. 15(3): 177-
189.

.Merchant, R., G. Gandhi, and G.N.
Allahbadia, In vitro
fertilization/intracytoplasmic sperm injection
for male infertility. Indian journal of urology:
IJU: journal of the Urological Society of
India, 2011. 27(1): 121-132.

Schrider, D.R., et al., Gene copy-number
polymorphism caused by retrotransposition in
humans. PL0oS genetics, 2013. 9(1):
€1003242.

.Firestone, R.S., et al., The effects of
low-level laser light exposure on sperm
motion characteristics and DNA damage.
Journal of andrology, 2012. 33(3): 469-473.

.Luke, L., M. Tourmente, and E.R. Roldan,
Sexual selection of protamine 1 in mammals.
Molecular biology and evolution, 2015.
33(1): 174-184.

.Champroux, A., et al., Mammalian sperm
nuclear  organization: resiliencies and
vulnerabilities. Basic and clinical andrology,
2016. 26(1): 17.

.La Spina, F.A., et al.,, Heterogeneous
distribution of histone methylation in mature
human  sperm. Journal of assisted
reproduction and genetics, 2014. 31(1): 45-
49.

Amor, H., et al., Protamine Ratio as
Predictor of the Fertility Potential of Sperm
by Couple Undergoing ICSI. International
Journal of Women’s Health and
Reproduction Sciences, 2018. 6(4): 400-4009.

.Behtaj, S. and M. Weber, Using Laser
Acupuncture and Low Level Laser Therapy
(LLLT) to Treat Male Infertility by
Improving Semen Quality: Case Report. Arch
Clin Med Case Rep, 2019. 3(5): 349-352.

.Balhorn, R., The protamine family of sperm
nuclear proteins. Genome biology, 2007.
8(9): 227.

.Tahmasebi, A., et al, MicroRNA
incorporated electrospun nanofibers improve
osteogenic differentiation of human induced

VEeY e o) oylads A oy0

oo Sy ligios aloe


http://dx.doi.org/10.61186/sjrm.8.1.13
http://saremjrm.com/article-1-288-fa.html
http://www.tcpdf.org

