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ABSTRACT

This study aimed to assess the impact of melatonin supplementation in egg yolk-tris extenders (ETG)
on sperm quality and oxidative stress parameters in frozen semen of Kamphaeng Saen bulls. Semen samples
were collected from 4 bulls. Each was sampled 4 times at one-week intervals. All collected semen samples were
into 4 parts: a control group without melatonin supplementation and three treatment groups supplemented with
melatonin in ETG at concentrations of 1, 2, and 3 mM. The findings demonstrated that melatonin supplementation
at 1 and 2 mM significantly enhanced post-thawed sperm motility compared to both the control group and the 3
mM group (50.00, 51.51, 41.54, and 39.40%, respectively; P=0.0208). Additionally, the proportion of static sperm
was significantly reduced in the 1 and 2 mM melatonin groups (P=0.0178). In terms of oxidative damage,
assessed via malondialdehyde (MDA) levels, the 2 and 3 mM melatonin groups exhibited significantly lower
MDA levels, compared to the control and 1 mM groups (1.0857, 1.1002, 2.8942, and 1.8061 pM, respectively;
P<0.001). These findings suggest that melatonin supplementation at a concentration of 2 mM in ETG can

enhance the quality of frozen-thawed bull semen by improving motility and reducing oxidative stress.
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Table 1 Chemical compositions in cryoprotectants for egg yolk-tris-fructose-glycerol extender (ETG)

Compositions

ETG 100 mL

Mo M1 M2 M3

Fructose-tris-glycerol extender
Tris (hydroxymethyl) aminomethane, g
Citric acid, g
Fructose, g
Sterile water, mL (up to 92 mL)
Glycerol, mL

Egg yolk-tris-fructose-glycerol (ETG)
Fructose-tris-glycerol extender, mL
Egg yolk, mL

Melatonin in ETG, mM

3.028 3.028 3.028 3.028

1.79 1.79 1.79 1.79
1.25 1.25 1.25 1.25
92 92 92 92
8 8 8 8
80 80 80 80
20 20 20 20
0 1 2 3

a & & T ®

MINA AT alAUL DS

A a ¥ O& @ v o o o X A

Luammmawawuﬂmm Wi raran
Vl,@TmnﬂizLﬁuqmmw Tapdseiinguasinge
USu1as dranudunia-a1d wazdsziiunns

A A A b= ¢ o A

maaumaaaqﬂummammmmaa Computer-
Assisted Sperm Analysis (CASA; HTCasa Il Motility
Analyzer version, Hamilton-Thorne, Bioscience,
MA,USA)

¢ A & a \

WTORAN NN T N TU TR WLl By
A8 gmu_iaﬁ'u%aaamﬂu 4 8% INONRNNU
IRz TaNeIod 1y euITauaAMNT N Y
PaadaInin lagidaasinga WTanuute
garuueIagILYinAy 120x10° /WA, Taglgen
USInasvasinge Ll]ﬂi%uﬁﬂﬁimﬁﬂuﬁ“ﬂmaiﬁ
wazanuduTuvaiagd VBRI MANYT N T
ssacmelumadaansinge

dl v 1 Y o ~ lﬁl v

Luamammumlu@mmmwu LB b

a

WM NAARIIN 37 °C "Lﬂa%i‘ﬁ' 4 °C \Jwan 34
T2l LLéﬁLm‘%'mmaa@msqﬁu%amm@ 0.25
U888 @3 (The genuine CASSOU straw, IMV
Technologies, France) I@]mzuﬁia RUNYLAY WAL
JTAUANMNT VT U BITTAUMILFS VLA INiin 30
mam{%%aml,%'mluﬁmmaa@msgﬁ%%a oy

luﬁﬁﬁﬂmuﬁu

v ¥, . ¥ X y

USSQ%’]L‘HBIN%&E]@WU%’]L‘HE] lasa3as

s & A A S &

UITiLTe smg@mL"ﬂamﬂﬂﬁmmmuﬂmwm

= <& -~ I S
adandAn MniuninraaaizaduLag Tag
m”umumi@LLamﬁﬂma@ﬁu%aﬁﬁmum%aa
straw filling and sealing machine (MRS1 Dual V2,
IMV Technologies, France)

ﬁ’]%ﬂﬂ@]ﬁ’“%ﬂﬁﬂiiﬁ!LLﬁQSJ’]L%EIGIWE%
N 2 vy o
5891170 BivseantTaluaviviiale
lulasiawmaidszana 2 §2 Nguwngil -120 °C
L %EI87 4 w7 tlaasuaanni lduslu
Tulasiautnad a1u3sn13va9 1gaT UazAmE
2567) nuusiigany luaslulesaunain
qnmgﬁ -196 °C

a I's g‘ 4” 1 [~ o o

ﬂ'li'lLﬂi’lz‘lﬂQMﬂ’lW%’lL‘ﬁa‘[ﬁLL%Lw\‘iﬁadﬂﬂ
azany

mﬁmsﬂ:ﬁﬁagawmmﬁﬂmﬂﬁmﬂ

3‘ Adq( cq: 2 A 1 6 A'l a
NANDIN T OAIAUNNIWLN AT LN UL T U
Qmmwﬁu%a%é’ammmﬁa ALNITARZAY
ﬁﬂL%aLLﬁLLﬁaﬁaﬂﬁﬂqm%Qﬁ 37 °C s 1 wn

< . ¥ X & .

INBURIULTE 3L NUARIFLAG (counting
chamber slide, 20 micron — 4 chambers, Leja,
Netherland) 71 a;uavlaﬁuu warm plate 62819 A4
37 °C %R laa NN a20819% LB aLt AT a9 CASA

tﬂl a g’ t&, a 1
LN ?J‘].]iﬂ&l%ﬂ MATANUD L"]J'E’JIﬂ T,(ﬂ gUsztiuang



133N maasuasina lulad yniingnansasmans 107 15 aUun 1 2569 32

mﬁauﬁ"tﬁmaaaq% (sperm motility) MytaAawi L
T9niV838]3 (progressive) gﬂLLuunﬂsLﬂﬁauﬁ
madaﬁﬁ (sperm kinetic movement) anusalums
Lﬂﬁauﬁ"uaaaqﬁ (sperm velocity) LazANNHRALNG
maaaqﬁﬁu‘%nmma (sperm abnormality)
n15192LA w32 A Y malondialdehyde (MDA) 11
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L@3 BRI thiobarbituric acid (TBA) 0.67%
LRZLAI BN trichloroacetic acid (TCA) 10-15% HN&W
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waaaANaaaIUIumH 300 uL 9Nsiwda NaOH 300
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‘ﬁ'qmﬁﬁﬁ 60 °C L@u TCA 15% 400 L Twn3os
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1,500 pL laenNaN@288190L butanol I4aaINEI
750:750 pL (MDA-TBA complex) ka0 lU3tasnzi
MDA drsa3asainlasinlafiaosngd Arnany

AANAULEIN 532 nm (Helios Zeta UV-Vis

Spectrophotometer, Thermo Scientific, United
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MINATILAHANIAD G
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Wige Qnﬂ’mﬁmﬁ:ﬁmmuﬂiﬂsm (ANOVA)
AAULNUNITNARBILUUFUFNYTAL (Completely
Randomized Design: CRD) 31Nt /38utfieuainy
LANANIVBIALRR LR85 Duncan new multiple
range test (DMRT) ‘ﬁi:(ﬁ'ﬁ_l IPREY L%aﬁ;u 95%@ 28
lhsunsnd5931 SAS OnDemand for Academics
(https://welcome.oda.sas.com)
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Tugnsazaneinge ETG Aiszaduuandranulu
indelausuds wuinfwesisudnmsindousives
aq%my\aﬁmzmﬂuﬂzﬁw M1 s M2 ﬁﬁ’]’gdﬂ’j’]
nay MO uaz M3 ad il d Ay n1Iaaa
(P=0.0208) uaFilafiudnmaindand ludnomin
209883 uandenued 19 lddwpdAgneada
(P=0.0832) (Table 2)

Table 2 Effect of melatonin in ETG on the motility and progressive post thawed cryopreserved bull semen

Parameters MO M1 M3 SEM P-value
Motility, % 41.54° 50.00" 51.51" 39.40° 1.74 0.0208
Progressive, % 14.37 16.35 17.90 13.34 0.69 0.0832

A® difference superscript letters within row are significantly different (P<0.05).

NazadIn RSN InfAuluasazane
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Lﬂmé'miﬁwaaaq?] (curvilinear velocity: VCL),
mmL?’;Laﬁiﬂ‘lumimﬁauﬁmaaaq% (average
path velocity: VAP) uazanuialunisiadond
Lﬂméfumwmaq% (straight liner velocity: VCL)
V09119 4 ngn wanaInuaenghifiveddny

N19&0& (P>0.05) LLazluﬁwugﬁLLUUﬂﬁLﬂﬁauﬁ

a ! ¢ & € A A o
283883 wudndaiidudnsiedaniiduiduass
maaaqa’? (linearly motile spermatozoa: LIN) @314
asilunisinfieunvatagd (straightness: STR)
wazagdtadonlnad (slow) 284N9 4 ngu
uanasnwadng bidvedamn1ead@ (P>0.05)

v A A ¢ & & a . A P .
wdllawasanilesifudagdlaiinfaud (static)
wudngu M1 uaz M2 denagdldiafauiianss

Lﬁauﬁﬂuﬁ'ﬁm@;u MO wae M3 agn9dws &ALy

N9&DG (P=0.0178) (Table 3)
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Table 3 Effect of melatonin in ETG on velocity and kinetic movement of post thawed cryopreserved bull semen

Parameters MO0 M1 M2 M3 SEM P-value
Velocity of sperm
VCL, pm/s 85.42 88.12 88.60 84.76 1.05 0.4901
VAP, um/s 48.24 49.36 49.56 47.96 0.55 0.6825
VSL, um/s 40.07 40.73 40.85 39.91 0.48 0.8826
Kinetic movement of sperm
STR, % 83.05 82.50 82.40 83.19 0.58 0.9561
LIN, % 40.87 40.92 40.93 40.86 0.28 0.9997
Slow, % 16.94 21.23 21.32 18.27 0.77 0.1024
Static, % 59.29" 50.65° 51.27° 56.85"° 1.18 0.0178

AB difference superscript letters within row are significantly different (P<0.05).

VCL: Curvilinear Velocity, VAP: Average Path Velocity, VSL: Straight Liner Velocity, STR: Straightness, LIN: linearly motile

spermatozoa.

NavadInTEsuLNaN Infduluansazane
ﬁn%@ﬁi:d‘uLmﬂ@mﬁ‘miamwﬁ@ﬂﬂamadaq'fi
VIR WUINANNHAUNAD IR TIA 99D
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v . . a a n:nid 3’
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LN1£NNN4 (distal droplet) uazagINAaIAAa

(distal midpiece reflex: DMR) ¥ 2INY 4 ﬂf,j;&l
uananuaeslidinefayniesiia (P>0.05)

(Table 4)

Table 4 Effect of melatonin in ETG on sperm abnormalities of post thawed cryopreserved bull

semen

Parameters Mo M1 M2 M3 SEM P-value
Bent tail, % 15.94 15.45 15.37 16.06 0.47 0.9452
Coiled tail, % 3.88 4.23 4.30 3.79 0.22 0.8324
Distal droplet, % 4.23 3.99 3.95 4.29 0.13 0.7469
DMR, % 2.75 2.78 2.79 2.74 0.267 0.9999
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A @ ' @ ¢ L &
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11002, 2.8942 w8z 1.8061 UM, AN G
P<0.001) uazngy M1 929U MDA @iﬂﬂ’hﬂ@;u
MO GougasliiRuiinisiasuiuaiinfinlu
sIaraLIGe ETG a1u1308035:aLv89 MDA

v 1 = a a
Vl,@mmmﬂi:ammw
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Malondialdehyde ([LM)
w

MO M1

P<0.001
(o3 C
M2 M3

Figure 1 Effect of melatonin in ETG on malondialdehyde (MDA) levels in cryopreserved bull semen
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