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windduunnuassiuitdegivesintuiidnvasianizilise samginiswiudwnninfiegivesdn
\Aesgneeuu ( Xia et al,, 1988; Santiago et al., 2016; Ciftci et al., 2018) anwazian1y fe Ulalnsnandy
oy fnsaludiuldduiidsdouduiuunnlunataumuusy wazlulnasufefivwindn davihlisaegdides

ROAIMEENIETENINNTZUIUNTHYLTL (Partyka et al., 2011) Bn1iednIIN150E50ATRIRI0ETTINIUNTT

9

o w A

Ausnwilaensusudesdnidnmiusnitedgeiifeddydledioutvoaivesdniidesgniaoun (Wishart,
1985 813lay Micharl et al., 2019) Fsvilinsiiusnwsenisuduislideulugnamnssudnidn (Fulton,
2006)

Tuszminmaifuinweadmensutudsilifegdiinanueisaanufizeroondindu 1ilesain
Feorfumadueiieqigaulusiensaluiulidudidsdou silidiedensiineyyadaszvesesndioy
(Reactive oxygen species; ROS) @¢luszninanszuiunsutudeuazazareviiliiinnisuds ROS unniuly
dawaliin lipid peroxidation (LPO) fiifafufimnudemenslassadreveslulnnewniouazusina
azlasloy inAuLEeeved DNA wazaudsevadlasuniu (Blesbois et al., 2005) muuaeUfiAzen
anle wWu nsedvesdadladfiiufivsewad (nslan1z malondialdehyde) Tuideviuegd Fevinlisns,
AsHaNAnanas (Krishnamoorty et al., 2007; Partyka et al., 2011 9149lp8 Yan et al.,, 2024) (ﬁ'ﬂﬁy'ul,ﬁa
Undasdreadainmsinaielaeujisereendiadu (Jan et al, 2015) Fansihansiuouyadaseiinunyae
WiowfinUszansnmuazdisannisuinduesiiedd wu niud (Moghbeli et al., 2016) Faies (Ebeid,
2013) Fawndu Yieseanlunnaiiung (Partyka et al,, 2013) woaa1silviu (Fattah et al., 2017) o3y
(Partyka et al., 2017) uaznsnlaenglsiin (Lotfi et al,, 2017)

wavilu (N-aceyl-5-methoxytryptamine) fiuszansamlunisiluansiueyyadase wazannis
fofives ROS SnwiAmuanysalveslulanounisuardiesnwinsvinuvessad uenandl wanlnfuds
annsansgiumMsvhuveaeuluiiuoyyadasziiofnviemdulnauasauauysaivondevuiwadiiu
gvisfueyyadasznsden fnenusanstesiusemainiudemiuaioaannufizeeendiadulusngud
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U3UU39IN157N91UVReaINAIaEA88IRgILNY 71 ANNY kazdl (Gamal et al., 2020; Yan et al., 2024)
o - ! Y ' a a v a . '
wazdslinanisfinwrneuntnnuItualniuisannislasunlasadeeznonlnin (Apoptotic) Tuszwing

MaAusnwegmenisutLls (Gamal et al., 2020) agdlsfiny Gwayi et al (2022) 1891w HuAMEU
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Table 1 Effect of supplementation with melatonin during frozen after-thawing on movement

efficiency

Concentration of melatonin (mg/ml)

0 2.32x107 2.32x107 2.32x107 2.32x107
Progressive motility (%) 25.74+2.635° 41.01+2.699° 40.21+2.828° 35.73+4.688% 33.02+4.130°°
Total motility (%) 44.58+3.121° 58.19+1.890° 59.07+1.890° 60.22+1.985%  51.28+3.866%
VCL (um/s) 70.55+18.78  65.56+12.08  104.40+23.58 77.27+16.96  70.33+15.79
VSL (um/s) 37.92+10.53 37.70+7.830 69.41+19.24  47.85+10.95  42.75+8.33
VAP (um/s) 60.41+18.28  56.09+12.80 93.04+24.60 6852+17.02  61.18+15.86
LIN (%) 51.25+2.876 55.14+3.3.89 57.49+5911 572743552  50.74+3.715
STR (%) 68.08+3.272  71.00+3.227  74.19+2.079  72.90+2.686  67.45+2.809

Note: Data were expressed as means + SEM, different letters, within the same column, indicate
significant differences (p < 0.05). VCL: curvilinear velocity; VSL: straight-line velocity; VAP: average
path velocity; LIN: linearity (ratio VSL/VCL); STR: straightness (ratio VSL/VAP)

Source: Yan et al. (2024)

wa%aamna‘%uLuaﬂwﬁuiuﬁﬂmﬁamaﬁﬂL?gjlaeiamimé‘auﬁmaaaq%wé’amsazmEJ (Motility)

Yan et al. (2024) ynsnaasslagldlinug Beijing you ﬁawq 50-70 dUa19i asutuantniuly
sevinemaududeadsufinnuidudu 2.32x107, 2.32x10°%, 2.32x10°%, 2.32x107 fadn3u/dadans wui
nsiedeuiivg (Total motility) nguiliadu 2.32x107 2.32x10° way 2.32x10° fldmnninguaiuau
og1slsfinnn maedeuitluinamii (Progressive motility) vesynngunisnaasslaifimnaunnsirsfunisaia
(Table 1) Fuduldlufiamaderfufuaures Gamal et al. (2020) levihnsnaaeadulaiug Greenleg
Partridge FlafnTe wuinnsiEsuLaInauisysu 2.32x1070, 2.32x10 Gzi’;sJLﬁmmimﬁauﬁaﬂwﬁﬁaﬁﬁm
msiadeudiludremin (Progressive motility) YBINNGUNIINAaBILUTAULANANIUNISEDR (Table 2)
Tuvue?l Michael et al. (2019) vnmsveasiulasiug Arbor Acre 819 25 dUawi wuinnsiaumaniniy
fiannadutu 2.50x107, 5.00x10° nsindeufinnniinguaiuey ussimsesufieuduiy 1.25x10°

Liumnsainngueuau (Table 3) Fsasulsinualiniiugiaiiunisiedeunvesieadlanasnisugudale 3
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Table 2 Effect of supplementation with melatonin during frozen after-thawing on movement

efficiency
Concentration of melatonin (mg/ml)

0 2.32x10" 2.32x10™ 2.32x107
Progressive motility (%)  7.3+0.56 8.2+0.98 9.7+0.99 8.7+0.84
Total motility (%) 25.3+3.53° 34.5+1.75° 34.7+2.70° 32.2+2.34%
VCL (um/s) 124.9+5.28 116.9+4.44 126.0+5.79 123.5+4.22
VSL (um/s) 57.0+5.92 46.0+3.01 51.1+1.90 51.042.92
VAP (um/s) 74.1+5.51 63.4+3.49 69.5+2.59 69.9+3.48
LIN (%) 40.2+2.94 35.2+1.01 37.2+0.70 37.3.41.33
STR (%) 68.3+1.82 65.7+0.84 66.4+0.61 65.5+0.89

Note: Different superscripts within the same row denote differences (P < 0.05).

VCL: curvilinear velocity; VSL: straight-line velocity; VAP: average path velocity; LIN: linearity (ratio
VSL/VCL); STR: straightness (ratio VSL/VAP)

Source: Gamal et al. (2020)

Table 3 Effect of supplementation with melatonin during frozen after-thawing on movement

efficiency
Concentration of melatonin (mg/ml)
0 1.25x10™ 2.50x10™ 5.00x10™"
Total motility (%) 32.33+0.8810 25.67+0.8819 39.67+1.202** 37.33+1.453%

Different superscripts within the same row denote differences (P < 0.05)
Note: **P and *P represent significant differences compared to the control.
(ns, P > 0.05, *P < 0.05; **P < 0.01)

Source: Michael et al. (2019)
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(Plasmamembrane integrity)

a a o

Yan et al. (2024) ¥InS@SUUa I NauNANUINIY 2.32x107! fadnsu/fadans auisaiudngdiu

vosegRninanauanysalliegliduddny (Fisure 1) Wululumafeaiuiuanuves Michael et al. (2019)
fiwudnfiersdidiu 2.50x107 wag 5.00x10" un /ua. Freundesmnuauysaiveadevuwadueiiegiogn
feddnyileisuiunguatunu (Figure 3) Tuvae?l Gamal et al. (2020) wuinfianuidudu 2.32x107,
2.32x10° fiadniu/Aaddns Ieauanysalvesnananiuausuiisnniian (Figure2) Seaguldidaduly
puvdnms esnuainiuduansiueyyadaszdaiouazdestunisgnyinansveswaian i
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Figure 1 The integrity rate of sperm plasma membrane after thawing.

Note: ** P on bars indicate significant differences among the groups (P < 0.01) vs control.

Source: Yan et al. (2024)
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Figure 2 Flow cytometric evaluation of plasma membrane integrity (PMI), Acrosomal integrity (Al)
and mitochondrial activity (MA) of post-thawed rooster sperm supplemented with different
concentrations of melatonin; Bars represent means + SE, and different superscripts above bars for
the same variable indicate differences (P < 0.05)

Source: Gamal et al. (2020)
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Figure 3 Influence of MEL on the plasma membrane functionality of chicken spermatozoa after the
process of cryopreservation via the base extender administered with diverse dosages of. MEL
(mg/mL). Note: **P and *P on bars indicate significant differences among the groups (ns, P > 0.05;
**P < 0.01 and *P < 0.05). Data are presented as per the mean + SEM.

Source: Michael et al. (2019)
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Figure 4 The integrity of sperm acrosome indicated by fluorescence intensity.
Note: ** P on bars indicate significant differences among the groups (P < 0.01) vs control.

Source: Yan et al. (2024)

wanaasusaniuluihenfensihiedeanuauysaivaserlaslsuvasegindinmaazas
(Acrosomal integrity)

Yan et al. (2024) wuindienadudiu 2.32x10" fadnfu/fleddns aunsadesturiosnwaninaiiy
auysalveseslasluuvesieaiesiltuddqilafiuiunguaruay (Figure 4) Wululufiamafetudiu
$MY94 Michael et al. (2019) inuimisiaduaaindufissiuarududu 2.50x10" fadn3u/iaddns v
TWoganilozlnslunauysalganiinguaiunu (Figure 6) usluauaes Gamal et al. (2020) nuinmsiada
wanlndufisedu 2.32x107 2.32x10° way 2.32x107 Anuanysaiveseylasluuliunnsineiu (Figure 5) R
annsaaguliindesnn walniudnuauifiduasiueyyadassIswisunlouarannmatniangves
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Figure 5 Flow cytometric evaluation of plasma membrane integrity (PMI), Acrosomal integrity (Al)
and mitochondrial activity (MA) of post-thawed rooster sperm supplemented with different
concentrations of melatonin; Bars represent means + SE, and different superscripts above bars for
the same variable indicate differences (P < 0.05).

Source: Gamal et al. (2020)
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Figure 6 Influence of MEL on the acrosome integrity of chicken spermatozoa after cryopreservation
process via the base extender administered with diverse dosages of MEL (mg/mL).

Note: *P on bars indicate significant differences among the groups (ns, P > 0.05 and *P < 0.05; and).
Data are presented as the mean + SEM.

Source: Michael et al. (2019

nan1stesuan nduluuiendeasdanaseau Reactive oxygen species (ROS) #aInN1582a18
Yan et al. (2024) ynstESuualnTunaNuuNTy 2.32x10" Jadnsu/dadans wuintieanszau
ROS luieegrsdidedAgydlafisuiungueuny (Fisure 7) WWulUlufiemafienduiuauves Michael et

al. (2019) finuinmsasuuandufinnududu 1.25x107, 2.50x107, 5.00x107" dewaliszsu ROS fnin
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Figure 7 The ROS levels measured by DCFH-DA staining indicated by fluorescence intensity.
Note: ** P on bars indicate significant differences among the groups (P < 0.01) vs control.

Source: Yan et al. (2024
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Figure 8 Influence of melatonin to levels of ROS of cryopreserved chicken spermatozoa via the
base extender administered with diverse dosages of MEL.

Note: **P and * P on bars indicate significant differences among the groups of different treatment
(ns, P > 0.05; **P < 0.01; *P < 0.05). Data are displayed as the mean + SEM.

Source: Michael et al. (2019)
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