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ABTRACT

Effect of organic and inorganic selenium sources on sperm quality and sperm lipid composition of

boar

SELENIUM YEAST/INOGANIC SELENIUM/BOAR/SPERM/BLOOD

In this study, two experiments were conducted to produce selenium enriched yeast (Se-yeast) and
to investigate sperm quality of boars fed with diets supplemented with Se-yeast, yeast, and Na,SeO,, and
of those fed with commercial feed.

In the first experiment, 14 yeast strains from fermentation process for Se-yeast production were
screened. The Saccharomyces bayanus showed the highest selenium accumulation at 6.36 pg/mL and 2.51
pg/mg dry cell weights within 48 h by optimal Na,SeO, addition at 10 mg/L. The Se-yeast was
accumulated gradually with increasing DCW (6.43 ng/mg DCW), and the highest selenium level was
achieved at 6.91 ug/mL in a 5 L fermentor for 48 h at 20 mg/L of Na,SeO,.

The second experiment was performed to evaluate the short-term effect of yeast, Na,SeO, and Se-
yeast on boar’s sperm quality. A total of 24 boars were randomly assigned to eight treatment groups. The
boars of diet 1 and diet 2, set as controls, were fed with a commercial diet and a commercial feed
supplemented with 0.60 mg yeast’kg of diet, respectively. Diets 3, 4 and 5 contained the following
supplements, 0.15, 0.45 and 0.60 mg Na,SeO,/kg of diet, respectively. Diets 6, 7 and 8 contained 0.15,
0.45 and 0.60 mg Se-yeast’kg of diet, respectively. Data on semen characteristics including sperm
abnormalities, sperm viabilities, sperm motilities, volume, concentration and total sperm were
collected and analyzed.

The result showed that the supplementation of Se-yeast and Na,SeO, in boar diets was able to
increase and maintain sperm motility and volume, which were higher than those of commercial feed
(P>0.05). Moreover, the sperm abnormalities of boar were decreased whereas sperm viabilities, sperm
concentration and total number of sperms were not significantly different (P>0.05) in all treatments.

Finally, the supplementation of Na,SeO, and Se-yeast in boar diets did not affect hematological

and biochemical values in boar’s blood.
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Table 3.1 Operating condition for total Se determination using [CP-MS

Parameter ICP-MS conditions
Reflected power 1550 W
Sampling depth 8 mm
Carrier gas (Argon) 0.85 L/min
Makeup gas (Argon) 0.34 L/min
Nebulizer pump 0.08 1ps

Temperature 2°C
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MNISTANUNNTIUYDIUUTD (total semen) TaslFInToenlaaigoon Awdlunisia
9; dy o =) ?1}/ 1 Y d o 9:; dy d‘d 9 o 9; dy [ dy
UuFerziinisia 1 assaeddant iniudensa launihmsasiequaiwiudeasd
1. 51185 (volume)
2. %(color)
Id I 1
3. anuunsauars (pH)
4. oginwnaou 'l 1dW3eliTan (motility)
Y 9 A )
5. ANUUNUUUDIUNED (concentration)
6. mmﬁﬂﬂﬂammﬁaaqﬁ (abnormality)
R %] A
7. anunazainevotoqa (live-death sperm)
Y 9
8. QUNYNUDI YD (temperature)
v F v 0 Y [l Y 1
o A ] = o o = ] Y A ' A
WurevesegniNvasesnuIninileiuazlsznonlUdae 3 Ae druiiu
< . v oA 3 . TS \ .
1IATI9 (gelatinous) mumﬂuuﬂﬁq (pre-sperm fraction) uazmumﬂuuwnﬂ;u (sperm-rich
. < ! A a v < 2 Y ¥
fraction) TagaziNumMIzdINMTUFVMIYUAIUVoUdATIRFIDDNNINDULTNTADL TFHIU1)
I J A A A = Z}; o 9; dy A F)
vnnseseennzuduniuuaiBodzdunmnn (figassa, 2542) anduiiningedn laun
9 9 [l
ANAIBNTLUONAIIVUIA 500 Hadans NMN1TATIVTOUE (color) VBIUUFDHIDLUUITEAY

[

a 1 & 0w & & ¥y A o & o
AzuuuFUeIi sy 4 szau drsuanuiunsaluarslaasesiannuidunsailu

a

1 @ A @ AAaa < A @ a
AN ﬂ'li!ﬂﬁf]uhlﬂﬁsll’ﬂ\‘lﬁﬂﬂﬁi]ﬂﬂ%jﬁ mmmNu,iﬂumsmaau"lmmmmaqﬂ (sperm

] ] 9 ]
P i <3| v Y Y
motility) 9zgnuiveeniu 5 szavveIn1sindoui 91n1u191a509 SpermaCue photometer
Y
U3 50 minitub Yszmenensaiuiing19ian 11 ud uve9i210g9 (sperm concentration) MINTUIN
Y o a9y a . . . .. ;) o a a ' J a
ﬂﬁil?)iJG]’JE)ﬁji]WJEl’J% eosin-nigrosin staining ﬁ‘ﬁ‘ﬂi‘ﬂﬂﬁ@li’mﬂ’JTJJN@I]ﬂG]ﬂIENgﬂiNG]’JEJEji] inag
o o AdAaa X a a % Aa X a o . U . . I3 A dy
m:ﬁmm’mmaqﬂmmmﬂmﬂmmzmaqwmﬂmmmmwm eosin U nigrosin wWuanu
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2.10 MmyaaTzvaal ludoagnsvowus

ﬁmmmzﬁ’m&imﬁaﬂqﬂiﬁ 0 uag 28 MU u?r;mﬂa‘ﬁgﬁ}mﬁa@ﬁLﬁummfluwaaﬂﬁﬁ
EDTA iiotloaiunisuisdrveudeanas 19 HMX Hematology Analyzer (Coulter, Canada) 114013
A5 wﬁm Red blood cells (RBC), hemoglobin, hematocrit, mean corpuscular volume (MCV), mean
corpuscular hemoglobin (MCH), mean corpuscular hemoglobin concentration (MCHC), white blood
cell (WBC), lymphocyte, monocyte, eosinophil 182 basophil QTﬂ&ui%} Automatic clinical chemistry
analyzer (Biosystems A15, Canada) Lﬁ@%!ﬂﬁ%ﬁﬂ? cholesterol, triglyceride, high density lipoprotein
(HDL), low density lipoprotein (LDL), total protein, albumin, total bilirubin, direct bililubin, aspartate

aminotransferase (SGOT), alanine aminotransferase (SGPT), blood urea nitrogen (BUN) L@

creatinine

2.11 MIAATIELHAINNEDa

1 1 1 a 4
ﬂ’ﬂmmﬂ@Nizﬂ’JNﬂQSJﬂﬁ‘i/l@]ﬁ@ﬁ!ﬂﬁ%‘ﬂﬂm’leﬂiﬂi’ru (Analysis of variances,
ANOVA) Taglins1iemiainnuuana19senieaundelunaazngua2193% Duncan’s new

multiple rang test AUFONU 95% TasT151nTU SPSS NOTHY 13
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5.1 Angditazanuralnaveseqi Iaen13douaaoginae3% eosin-nigrosin staining
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A 1A v ~ a 1 a3 o a 9 Aa a 9 1
919e9IN NNMegInAalnaeditlud v Tastndudtaznuanuialnalssuaiosas

9 o 9; g 2 2 & 2 4 4 g
20 dwmFuinFeaannuAalnavesdaegd o1aiipailoannnauieunien B 01113130
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anu ldauaavessed luu F9az ldlinansenuaevuiumsadedlegd aroginaalnass lai

[
=

A 4 . o ) . . o v A Yy /2 o o
mmmmaaummuwﬂﬂmNwm (progressive motility) ANUUNINUULDN AlloSIFUAUDIAD
Ada a o S 3 4 @ A 4 1
aganAnlnags szvh ldlesifudvesdeginnaou Tnauuune ldmihanas
Y [
Eeardem 1182 Fuquay (1980) 110911 13 1degiasilinnuenniaiua lasmasssunal 60-

Y
[l @ 9 I~ [ [ o
70 Tuaseu aruriendszana 8-10 luasou wentiuazdludiunie druitianunielszana

@ =y a v o I 1 I
4 lunsounaznun 1 luasou deginindvzlsznovulUdredruimazdiunnntsooniu 3
' A a L. ~ L. ~ . o A
U ADAIUNANY (midpiece) INUWDY (mainpiece) UALLBUNY (endpiece) aaaaaluninim 5.1

moludruiilszneu llmetiundeauazes Ins ley Faazasounguaiuunvesiiundeauoini

v
1 =

9 ' v
v luoz Iaslauihidesdetuiludmsudead faz oz 1 ludulenin iwagda vesla
1&1uszrialfaus dmneg Ias lsuiigditAnlndgniianensegamellildaeqs la
aunsnlfausla

ANV NITINNTANS (midpiece) ILHANUHUIMNANNTIUHNUTIWUDU FI92817

a A =

[ A [ v
Uz 8-10 lunsou Rdruiiadivezlllulanowesveg luTanouasoeziihdesdavznlasn

]
[

v ) v [l
waangn TaauazarsounIiuasnuie lddegiaunsoi 1U 1418 drumuiies (endpiece) &9

=) U Y A ~ [
azemszunas 40-50 Tuasounaziouiis 8115z 3 luaseu veaIumene Uy a1
?zlz =) = a P 9 ~ a @ [ o = % a
nanuasgiinendeailanuuyl Faneasanmuinaanuaiuiiuaudalaenavesdiogd
mamanaou lvavh lddegineludamild

@ AdAa a [] Aa a I []
MeganAalnaansoutsauAalndlaiilu 3 edede

U v Aa

a [] @ 1a Aa o a Aa o 3 a a
1. U INAUNA (abnormal heads) U2 lvgiHalnd rlnanalna Wudnialng
Waurauuazi 2 %9

2. @IUNHAUNA (abnormal tails) HI9¥N ¥1990LALH 2 1119

9
=2 1 (2

Y v 9 [
3. UneahINdIUN (cytoplasmic droplets) HEAUIMNAVUDUAIUNNVDIAIDFIIY
a g 1 9 (Y a 9; cil @ A o a A @ =
avulusenIemsadediegd veatitazgnaaaeeniodlaganasuaINIegn

a ] I 9; dy 9 o . . Y ' 9; dy ] o
Usnunen Ui nFod19gnomme (epididymis) 1vnimeaiiril hignaaaeen livn

U

' U ] v
(4 a A = ada

o an = 9; I @ ~ a 9
N G]’J@f‘;fi]‘ﬂﬂﬂﬂﬁ\‘lﬂf)ﬂllﬁ]33JWEJ@]UW]@WI?(’JHWNGBQHJHGYJE]”di]‘VIWﬂﬂﬂmlagiﬂ
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yo j’ A o Y d o Jo A o A~
UUFDUAIDFINUHIAUIDYUINISN Glﬁﬂ’J'liJﬁiJiJgﬂlWHﬁﬁ']ﬁQ IHBINNAIDFINY

] k] a
Y 9

Y [
vomiegndiung liawsoldlngim (pyruvate) 14 nandrldegluszuuy

o

o a ] 1 o <
duiugveunsiiorziizinog lduadszunm 4 Falusnagate (i gassn, 2542)

Q

A a (Y aa a ' @ @ A g ' a a ' A A
:.i.ﬂVI 5.1 99gIgns eLLOIInG (a) ﬁ’Juﬂ’JﬂJﬂiﬁ’J’ﬂq%mﬂﬂ’ﬂﬂﬂﬁ (b) UTNIUFTIUNANFUDINY

Q

9 v
9 N1A9Y (c) M1BUAZUTNUAIUNUNFUYDIN I THBAL1DY ()

an A

a d a < (Y a
5.2 waveadarHenl uUBLUHUNIE (Na,0,Se) 11azdUN3 (Se-yeast) ADNUNNAIDGD

ANuAalnAvaIiIBgd

9 1

< 4 a a % a A v AN Yo a
eosiudnuralnavesdiogd naaslugl 5.2 eginldvninvenugnlasunisedy

[

a Jd a A J an A a A J = a a A S
gae aUUNTY (Na203Se) LA FAUUINDUNTY (Se-yeast) llﬂ’J’]iJNﬂﬂﬂﬁaﬂaﬂmﬂl‘lﬁ'EﬂJmfﬂJﬂiJf:I’ﬂi

a o 3

] o " Yo a ~ A o a = o a
worugn lilasunmsidiunez lugaso1nsh 7 1o n51a5u Se-yeast N52AY 0.45 HadnTua
a ) 1 [ o a [ o o < < 4
A 1anTUUBIDIMITNUIHAIIINMINMSIEATUNATY 7, 14, 21 uag 28 Juarua1nt 1esidFuaniiy
Aa a %] =y [] A v o w aa d' = @ < < 4 a a
HalnavesdlogianasninegniisdinynadailonssumeununlesiFudanuialndves
A ] v o a < 1 a
pgIveIgNINONUENoUIMIIEs N 9nmInaaoanaas 1iHUIINI51E5 1 Na,0,Se 1102 Se-yeast
[ v I o Y S < 4 a a [ a ] Y4
asluemisgnsweriugunari Ivnlesidudnnuialnavesdrogivesgns e uganaanants
9 v
NAADIN APANADINUHANITNAADIVDY Marin-Guzman (1997) MWLM LA UFARIONTILITOAA

anuAalnAvesegdgnineiug 1d
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9 ]
T ula3y Na,0,Se 11ag Se-yeast aunsnannuAnlnAvesogignsveius laiiiesnn

a a

)

A A < a Ao Y o @ a A A 9
Fadlouiudansuiulunszurunsadeuaziaunvesdiogd Taogdamionszsamanldlu

]
ISR

?1‘./ Y] U 4 a
TlsaululuTInaewssoa dnnsduiludiutsznovvesngarinlounlosoondiad (GPx) 570
Y
Yosriunms Tausha1eues cell membrane 1Nz 01v0900NF1aULAZEUGIN5IAA lipid peroxide

(Hansen and Deguchi, 1996)

5.3 anandansslumsnaoulnive siaegd (Sperm motility)

~ ' A A A a ~ J A A a ~ J
mﬂgﬂ‘n 53 WUMMTATUFAUIUDUUNTY (Na,O,Se) HagsatleuaUNT Y (Se-yeast) Tu

(2

Vo oA B A 2 o o s A =i A &
@'l'Vf'litjﬂiW@W‘l!‘ljiJlLu']Iuiﬂl@ﬂﬂ’lilW 3J6U‘Lllla%ﬂ'liiﬂ‘l&l'ﬁgﬂﬂlﬂ@ﬂ%uﬂ'ﬁma@uWﬂl@ﬂ@]?@q% BN

1 o

APANADINY Marin-Guzman et al. (2000b) 1518911 1391M15165 0 (Na,0,Se) luomisgnsvou

Q

2. oHAq

A A A @ ay Yy o oA A A = o Y A A @ a
mmimwnmimaaummmaqﬂﬂ W@WHﬁﬂmTﬂ%ﬁLHﬂNﬂ%NNaﬂﬂﬂﬂﬁlﬂﬁﬂiﬂlﬂl@\i@]’)@’(,ji]]l

s A @ @ ) a dy A A v o Y A J ]
E‘TiJlJ”im m@\ﬁnﬂﬂ'liW@ll!ﬂl@\ﬂ’iNG]’J@tji]Nﬂﬂﬂ@] u@ﬂinﬂuﬂ'liﬂl'm‘f]famﬂllﬂi%11ﬁ@ﬁﬂﬂ§ﬂi1\1]lﬂ

d 9 a a d' d' d' a a o ] :) Z}z dy d' A A o
anysaidawaldlszansnmlumsindouiiiod Jausnulud neitiiiosnnnaddiionsz i

{ g s < s o a : o
winiiluesnlsznouveudu el ngarlnTeunleseondiad (GPx) alinmindlesiuns

a ana a o . . U @ a A Aaaa J 9J < J
Lﬂﬂﬂ;]ﬂiﬁlW@ﬂ%ﬂ%HiH mid piece ﬂlaﬂaﬁuWNﬂIGMDG’cji} ﬂTilﬁiN%a!u&lMﬁ]gﬁQWﬁiﬂ l'f]ull‘;]fll

] 9
= = =2

14 a Q' 49{ (% A .
ﬂgm"lﬂamﬂaiaaﬂcﬁma (GPx) WWUFIVUAUTEAVVDIFALUIN NN UUU (Marin-Guzman and

D.

] v ]
a v (2

Mahan, 1989a) a1 1daau Tns9a319 mid piece vosdogivg il ludu lidudraoeinaz e

F4
a =

Y o a 1 N ! o ] o '
Idnvesdregiianudangulumsinaouiiildnisvesdlrogindaunssluiiiesnn GPx

Q

a aann a O A @ a Y g o Y o a
Ansnaamsinalfnsoeenadundiunisvesairogiasla uwaiildaregiamwisaly
a a o 1 9 g o Y v a o 1 49{ .
Ufausnululdnniuldoasinsnaudanaziuiugnaonsongalil (Marin-Guzman et al.,

1997; Brown and Burk (1973)

5.4 YSnsvearine
~ ' A A A a ~ J A A a ~ J

mﬂgﬂ‘n 54 WUNMIATUFAUIUDUUNTY (Na,O,Se) HagyatleuaUNTY (Se-yeast) Tu

] v A 9y A 49! o o a 9; dy ] o &=
mwﬁqﬂiwawmmmﬂummmiu,wmuuaziﬂyﬁmuﬂimmmwammqﬂﬁwawug 9
A0AAADINVIUITBVDI Marin-Guzman et al. (2009) NT18UNMTIATUFARToNAWTN VA
[Wuvuvestaiionlu postate gland, seminal vesicle 48& bulbourethral gland (Marin-Guzman et al.,

A . LA ygAd o a ¥ Az
1997, segerson et al., 1981) 91NN1TN seminal vesicle wmmﬂmﬂumma@ummﬂgﬂimmwmﬂu

P1M13VDIAIDED d2U postate gland N lun1swAAE1T91M150U 1Az bulbourethral gland %1

YA a v A . A 4 o  aqy A Ayl 2 o 9 A
WuTV]NaﬁjuLWﬂ%381Uﬂ1§Lﬂa'ﬂuﬂﬂl@\?@'J@qfl]&lWLﬂaflutﬂklﬂﬁ'J"Uu 11”/”\39’]5\1ﬂu€ll’]11 Eﬂﬂ 5.5

q

(2 a

Ada a ' 4 @ o Y @ A A a A
lLE‘T@NﬂWiMﬂf?@]ﬂlﬂﬂﬁ%@f}ﬂﬂlﬂﬁ@ﬂiW@Wuﬁ Wﬁ\iiﬂﬂ“l/ﬂﬂ?ilﬁihvlﬂ 21 U BAUIUDUUNTY

AAA (%

A A a A J T ' J 3 J a ' a A I
(Na,0,Se) FaIUgNOUNTY (Se-yeast) "l,amNamLﬂaimummmmmmmaq% UANTIATUITAN

A o v

52A1 0.60 Haaniuasn lansueianauling laamslizinuesdiegiasediivedaynedna
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T I 9y 9 @ a A o J a ?z‘/ A
(P<0.05) atm"liﬂ@mmmmmmmmmaqmmﬂﬂug1]1/1 5.6 azuIUAegINIruANuaaluy

Q

]
=

Y
[} 1 1 [} ana I~} ] a
19 5.7 naulifianuuanaeiuluneada andeyaiinaadliiviuiinisasy Na,0,Se naz Se-
[l 1 o a o @ a i ] @ P @
yeast Lilinands anuuduvesiiogitaziuIuA 108N LAY IgNIHOWUEFIdOANRDIN

WAN1INADDIVDY Marin-Guzman et al. (1997)

A ¢ a Sq o
319N 5.1 oaadszneumunilluemisgnsnldluniinaase (%)

¢ a
29AlsgnauNIaAll BIUT

1 2 3 4 5 6 7 8

G]Ql,!,ﬁlﬁ 92.43 |1 92.49 | 92.65 | 92.94 | 92.47 | 92.70 | 92.44 | 92.60
+0.19 | £0.19 | £0.03 | £0.26 | £0.11 | £0.35 | £0.19 | £0.15

Tals@u 1741 | 17.04 | 16.85 | 17.70 | 17.52 | 17.45 | 17.53 | 17.50
+0.10 | £0.53 | £0.51 | £0.09 | £0.10 | £0.46 | £0.08 | +0.06

st 438+ | 4.40+ | 4.45+ | 4.60+ | 439+ | 441+ | 4.55+ | 4.62+
0.16 | 0.20 | 0.16 | 0.03 | 0.16 | 0.20 | 0.07 | 0.02

Twes 5.88+ | 6.34+ | 6.42+ | 6.16+ | 5.86+ | 6.74+ | 6.29+ | 6.55+
037 | 0.68 | 0.16 | 0.15 | 030 | 0.15 | 0.12 | 0.04

1 0.07+ | 0.07+ | 0.08+ | 0.08+ | 0.07+ | 0.07+ | 0.08+ | 0.07+
0.00 | 0.01 | 0.00 | 0.01 | 0.00 | 0.01 | 0.01 | 0.00
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Abnormal sperm
=

Abnormal sperm (%)

-7 1 7 14 21 28

Abnormal sperm (%)
o0

SN BN
1

Day

517 5.2 HAYDINTIATY Se-yeast, Na,0,Se 118 yeast a31U01MIININMIAIADANUHALNAVDIA?

U

= ] v L4 {
DYIVOIYNINONUT a) yeast 1 commercial, b) inorganic Se, ¢) Se-yeast E;T@ﬁﬂ'ﬂﬁﬁ 1(®)
Iom1smanman, gasemsn 2 () e1misnansanasudae yeast (0.60 mg/kg Vo9
Y < Y A a g
PIMITNNNITA), §ATDINIT 3,4, 5 Lﬂuqmmmimqmiﬂmmiuma Na,0,Se 0.15 (A),
0.45 (), 0.60 (O) mg/kg YBIDIMITNNMIAININEIAL qmmmi‘ﬁ 6,710 8 Usznev'li

Femsasu Se-yeast 0.15 (A ), 0.45 (W), 0.60 (®) mg/kg YDIDIMITNINAMTMNVEIAL
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50 ~
40 -
30 A
20 -
10 -

Motility of Sperm (%)

14 21 28

O
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1
\]
—
\]

100 A

0
[
1

[\ - [oN)
o [ (=]
1 1 1

Motility of Sperm (%)

-7 1 7 14 21 28

100 A

[\ - [oN) [ele]
o [ (=] [
1 1 1 1

Motility of Sperm (%)

(=)

-7 1 7 14 21 28

Day

319 5.3 waveIN151a5 W Se-yeast, Na,0,Se 48 yeast a9 1u01113N19MsMaomsnaoui laves
@ a ] o 4 §
AIDYIVOIYNINONUT a) yeast LA commercial, b) inorganic Se, ¢) Se-yeast ﬁj@]ifﬂ'ﬂﬁ“ﬁ 1

v Y A Y Yy a9
(®) GI,WEJTHW‘VINT‘H??H, gaio111In 2 (&) o mIsn1eamsnnasuaieg yeast (0.60 mg/kg
I { a
ﬂlmmmimqmiﬁﬁ), qNT01113 3,4, 5 nJuqmmmimqmiﬁﬁﬁmﬁuﬁ’w Na,0,Se 0.15
(A), 045 (O), 0.60 (O) mg/kg YOIDIMITNINTMANNEIA gmmmiﬁ 6, 7 a8
5YND 1180131831 Se-yeast 0. , 0.45 (m), 0. m, YDIDIMITNIINITA
UsenevlUA18n151a5 1 Se-yeast 0.15 (A), 0.45 (w), 0.60 (®) mg/kg n15A

AWAINL
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200 -
180 - - x —a

160 - CB/T

140 -

120 -

100 -
80 -
60
o) 7 | 7 14 21 28

Volume of Sperm (mL)

260 -

210 -

160 -

110 -

Volume of Sperm (mL)

-7 1 7 14 21 28

Volume of Sperm (mL)
&
(e}

-7 1 7 14 21 28
Day

H a 9 1 =Y (% a
iﬂﬁ 5.4 WOUDINITLETY Se-yeast, N21203Se 1Y yeast aﬂIu@WWWi“ﬂNﬂWiﬂWI’E]“]JiiﬂmeUfNG]’JEJ’in]

] -4 . . . A F
VDIYNINONWUT a) yeast LAE commercial, b) inorganic Se, ¢) Se-yeast §ATDINITN 1 (®) %
61%15‘1/]Nﬂﬁ?9])1, qmmmiﬁ 2 () o nansauasuaie yeast (0.60 mg/kg U

Y < Y A a g
DIMITNNNITA), §ATDINIT 3,4, 5 Lﬂuqmmmimqmiﬂmmiuma Na,0,Se 0.15 (A),

0.45 (), 0.60 (O) mg/kg YBIDIMITNNMIAININEIAL qmmmi‘ﬁ 6,710 8 Usznev'li

Femsasu Se-yeast 0.15 (A ), 0.45 (W), 0.60 (®) mg/kg YDIDIMITNINAMTMNVEIAL
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90 ~
85 A
80 -
75 A

Viability of sperm (%)

65

95 1
90 ~
85 A
80 -
75 A
70 A
65

Viability of sperm (%)

95 1
90 -
85 A
80 -
75 A
70 A
65

Viability of sperm (%)

-7 1 7 14 21 28

Day

H a 9 a (% =
317 5.5 WaVBIN31ETY Se-yeast, Na,0,Se 118 yeast 41101113 NNNIAADMIUTINVDIAIDYD

] -4 . . . A F
VDIYNINONWUT a) yeast LAE commercial, b) inorganic Se, ¢) Se-yeast §ATBINITN 1 (®) %
61%15‘1/]Nﬂﬁ?9])1, qmmmiﬁ 2 () o nansauasuaie yeast (0.60 mg/kg VD

Y < Y A a g
DIMITNNNITA), §ATDINIT 3,4, 5 Lﬂuqmmmimqmiﬂmmiuma Na,0,Se 0.15 (A),

0.45 (), 0.60 (O) mg/kg YBIDIMITNNMIAININEIAL qmmmi‘ﬁ 6,710 8 Usznev'li

Femsasu Se-yeast 0.15 (A ), 0.45 (W), 0.60 (®) mg/kg YDIDIMITNINAMTMNVEIAL
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600 -
500 7 ”\.

400 - ~4<
300 - M
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100

Conc. of sperm

b) -7 1 7 14 21 28
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200 -
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c) -7 1 7 14 21 28

700 -
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200 -
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Conc. of sperm

-7 1 7 14 21 28

Day

{ a Y Yy 9 (J
iﬂﬁ 5.6 HOUDINITLETY Se-yeast, N21203Se LY yeast aﬂiu@'l’ﬁWi‘ﬂNﬂ'liﬂW]E)ﬂ’J'liJHJiJGUHGU’ENG]’J

= ] v L4 {
DYIVOIYNINONUT a) yeast 10 commercial, b) inorganic Se, ¢) Se-yeast ﬁ;TG]ifﬂWﬁ“ﬁ 1(®)
Iom1smenan, gasem1sn 2 () e 1m1snansanasudae yeast (0.60 mg/kg Vo9
Y < Y A a g
PIMITNNNITA), §ATDINIT 3,4, 5 Lﬂuqmmmimqmiﬂmmiumﬂ Na,0,Se 0.15 (A),

0.45 (), 0.60 (O) mg/kg YBIDIMITNNMIAININEIAL qmmmi‘ﬁ 6,710 8 Usznev'li

Femsasu Se-yeast 0.15 (A ), 0.45 (W), 0.60 (®) mg/kg YDIDIMITNINAMTMNVEIAL
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a)
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Total sperm
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{ a Y 1 =Y Z}J
iﬂﬁ 5.7 WOUDINITLETY Se-yeast, N21203Se LY yeast aﬂiu@'l’l’i'li‘Vl'l\iﬂWiﬂW]f]“]Jiiﬂm‘VNﬁiJﬂsUfN

U

ﬁaaq%maaqﬂwiaﬁ’uﬁ a) yeast Ib0¥ commercial, b) inorganic Se, ¢) Se-yeast ﬁj@]i@WWﬁ“ﬁ 1
v Y A Y Yy a9
(®) GI,WEJTHW‘VINT‘H??H, gaT0111I9 2 (O) Yo mIsn1eamsnnasuaieg yeast (0.60 mg/kg
ﬂlaqmmimqmiﬁ'w), gATDINIT 3,4, 5 ﬁJuqmmmimqmaﬁﬁﬁm’%uﬁ’aﬂ Na,0,Se 0.15
(A), 045 (O), 0.60 (O) mg/kg YOIDIMITNINTMANINAIAY gmmmiﬁ 6, 7 a8
Usznovlidr18n151a31 Se-yeast 0.15 (A), 0.45 (W), 0.60 (®) mg/kg VBIBDINITNIINITM
y g/Kg

AUaINL
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U

U A A 1 = = U dd' Yo a

5.5 mmalafadngwazmmaiuniiliaonvesgnsneWugn 1A5UN 151834 yeast, Na,0,Se Hag
Se-yeast 31481113

1 a a 1 = =\ A ] v J = o 1

A TakaImeaza M aal luaeavosgniwo N U T ouNeuAUAINIATFIUVOY

] v [ a
qn3s Taogninonugez IaSuUn151a5n yeast, Na,0,Se Az Se-yeast 891U01M13N19NITA1 gAT
A v Y = v Yy A 9
91139 1199 1M15N1IMIM, gas911139 2 199 1M1INIMIAUETUAIY yeast (0.60 mg/kg VO
I { a
PIMIINNNTA), gATOINIS 3,4, 51T UgATIMITNIINMIMNETUA28 Na,0,Se 0.15, 0.45, 0.60
mg/kg YBIDIMITNNMIMAWEIAY gase11sh 6, 7 uaz 8 Usznou'ldren151a5u Se-yeast
0.15, 0.45, 0.60 mg/kg YOIDIHITNINTAIAINEIA
{ < a 4 1 Aa A ]
NAM3190 5.1 s unan1s 1A 1LiMIA I TafinIne (Hematology values) 14
{ 1 <3 ]
RBC, Hemoglobin, Hematocrit, MCV, MCH tiag MCHC a1519% 5.2 Adatdonu11903gnsno
4 . ' . . . !
WG (Leukocytic analyses) (%W WBC , Lymphocyte, Monocyte, Eosinophil, Basophil Lag#17 199
' = = A 1 . N ] o o Yo a =y

5.3 A und ludeasu Cholesterol, triglyceride maaqﬂiwawu‘gw"lmumimimmu yeast,

Na,0,Se 118 Se-yeast 841101M13690g lUB19AmNIATFIMV09ENT TuUnAsInudmdonv0IgNns

] o L L= d' [} Yo 1= v A v A :; 1 1
Wonwuglungui 1 Abildsumaaiulaglusmismenauiiaives HDL (luiiud) dinaien

1ATFIUYRENT TuvazNgnsnlasun1sa3y Na,0,Se 0.60 Taansudsn laniue1ms (01113

v A

g7 5) 1Az Se-yeast NIZAV 0.45 UAANTUADN 1ANTUDINT (91415gAIN 7) NAVNAT HDL ¢

T { [ a o A a3 ' I
ANAMIATFIULAZ NI N IRTUNIIA5Y yeast, Na,0,Se 1182 Se-yeast 1U3ZA1UDUANIIA1 HDL og

[ v o o ' o v o J { v o
Tuszauamnsguvedgns dmsua LDL (ludiuan) ideavesgnswonug lungui 1 1lildsy

Q

matesulan luermisasnauiaves LDL gandains §1uuedgns
o (2 A i o AN Yo a
mshavesdunas lanaasluaisien 5.4 gnsnenugin 1a5un 13165y yeast, Na,0,Se

11a% Se-yeast a41UPIMITNIINTAITAT the total protein, Albumin, total bilirubin, direct

bilirubin, SGOT, SGPT and BUN luidesegluszauannasgiuvesngnsuagninewus n'la

Q

[

=1 a d' Yo a A 4 =
imsasvey lsasluomisiae (113 gaTN 1) Lzazqﬂi"lmu'ﬂﬁmimﬁm 0.60 (911113 9ATN 2)
I8¢ Na,0,Se 0.60 Haaniuasn laniuoIM1s (81115gATN 5) NAVNA1 creatinine gInI1 A1

nasgiuanies (1.0-2.7 mg/dl).

F1GIUNANITNAADIVDY Martin Rodriguez et al. (2002) t@fdA1 HDL N5zAY 39-45

a a o 1 a a o 1

Y E4 ] 1
Naansudomdans wazlunminaaeenseiludaiwa HDL ludeavesgnsdigai 27 Naaniuao

' '
a 1 o I

IATANT 1azgegAag 53 HaanSuADIATANT FUADAVEIGNINOWUTN IASUNTIAT Y yeast,

U q u
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1 1

Y 1 @ ' 1 v 1 @
Na,0,Se 118 Se-yeast 690¢ IUTZAUNI0gINNAMIATYIU uadoavegnInoiugn lul1dsuns

'
o 1

a ~ = 1 = Y~ 1 ] o oA
L’ﬁill@%llimﬂ (?J'lW'lit:jf@]i‘Vl 1) nauuA1 HDL AINIINININTITU %Qllﬁﬂﬂiﬂlﬂﬂ??ﬁﬂiW@Wuﬁﬂ
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v oo 4 o { 1 Jd < o {
91NTAUDNIAY Lﬁ@\ﬁ]'lﬂ HDL %mwﬁjﬁmumﬂmaﬁmasaamm%aamm ‘V]’JiNﬂWEJﬂﬁ‘]Jiﬂ‘Ic/!I

AULNeR19A (Wikipedia, www. 2012)

] v o, { [ a a a o T A [ H
gnIwenugn 1A U155y Na,0,Se 0.60 Haaniuaon laniue111s (01M15gasN 5) 1Az
Se-yeast NT&AY 0.45 UaANTUADN 1anFuBINIT (21M13g037N 7) UA1 HDL ganaImns§Iuuans
< J ] o A v o o o [ o
Ifiwudgnswewugni HDL geongduiusinunmsiauldavesiiluazvasamoniinla

' I @ a aa Y A U @ A @ A
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YIATFIUVOIGNT AIUU Se-yeast, Na,0,Se 1az yeast Ma3uas l)luemstiuurTduveans

a d%l @ @ A 1w Y
INMUULLREINEITEAL HDL 1“!ﬁ@ﬂﬂl@ﬁ§(ﬂiW@Wu‘]ﬁﬂ

a 4 1 ] Y o [ 1
M31A512H1IA1 LDL Tuidoavesgnswenwus laonfSeufeunual LDL 91051091URaN15
NAADIVDY Martin Rodriguez et al. (2002) gn3%iA1 LDL 17-25 Jaaniuaoadans ¥alunisnaans
?1‘./ £ 1 ] v P [ 1=
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Y A ] ] 1 [ 9 1 ] Ly :{d’ [} 9
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naoatasalurale 1iiea91n LDL Hu lviiusiamd ininlumsvuasnoamassaalids
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8 1aAIA1 LDL 8¢ 1usza AN §INUIGNT AU yeast, Na,0,Se 1az Se-yeast Nia3nad i 1u
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]!ﬂ§1$1’iﬂ1§'ﬂ1\ﬂuﬂli’)ﬂl’lﬂ‘ﬂ1ﬂﬂ1ﬂ1ﬁ‘ﬂ]!ﬂmu!ﬁi’]ﬂﬂli’]ﬁ§]ﬂ§w0wuﬁ

Q

a 4 ' v YA [ 1
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a a o 1 aa 1 1 v v
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v Y
11137 3,4, 6,7 1Az 8 A1 creatinine TUIADAGIDYIUAINIATFIU AIUUNITIATY yeast, Na,0,Se

.« . 1 v 9
1Az Se-yeast 1UDIMITEANIT0AA creatinine TUAoAVDIGNTHOWUT IA

A A a G

v J { J { 1 1 J
ludainszmsizimerdafiondunioamisoNizazanaseg lundieldninnii

A A a ~ A A a A o

d o 3 a === [ = I A A
Fateuedunse damsumsiasurationluszezendationsunidlasanouazannsaiioy
Y 9
a 4 Y 1 a
9UUNT & (Wikipedia, www. 2012) HAZINNITNADOIATIUNUIINTLEATY yeast, Na,0,Se 11ag Se-
yeast TuoMIgnHowug lulounonegnins1zA1ve9A1N19 1atindne (Hematology values)
T3 A . ' = = A 1 v J o Yo a
ANAADAU (Leukocytic values) ttazA1n 19t unliludoavesgnineniugnanin lasunisass

v Y U
agluanasguvesgnindesna laea i

J a a 1 o da o a . .
Table 5.2 A4 lafinInen (Hematology values) ﬂl@ﬂfjﬂi‘WE]‘W‘L!‘ﬁ“ﬁ A5UMITIETY yeast, Inorganic

Q

Se 11DY Se-yeast Tue1113 (mean + SD, n=3)

RBC Hemoglobin Hematocrit MCV MCH MCHC

Day 28 (10°uL) (g/dL) (%) (fL) (pg/cell) (g/dL)
1 7.26+0.22 14.00£1.00 40.004+2.00 55.03+2.20 19.23+1.07 34.90+0.52

2 6.71+£0.76 14.00+0.00 39.00+0.00 57.85+6.86 20.60+2.26 35.60+0.28

3 6.61£1.31 13.33+1.53 37.67+5.69 57.53+3.61 20.37+1.40 35.37+0.47

4 6.324+0.60 13.33+1.53 36.67+£3.79 57.57+1.67 20.70+0.52 36.00+0.26

5 5.51£1.32 11.50+£2.12 37.00+0.00 57.25+0.64 20.75+0.49 36.20+0.00

6 6.76+0.18 13.50+0.71 38.00+0.00 55.95+0.92 20.25+0.35 36.20+0.42

7 6.52+0.32 13.00+0.00 35.50+0.71 54.85+1.63 19.80+1.13 36.154+0.35

8 6.14+0.78 13.33+1.53 37.334£2.53 61.07+£3.76 21.90+1.21 35.80+1.06

AN Tafia Mo §IUY099N 5 RBC (5.0-8.0), Hemoglobin (10.0-16.9), Hematocrit (35.6-2.10),

MCYV (54.0-73.0), MCH (18.8-25.5), MCHC (32.2-36.5)
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Table 5.3 AdA@BAYN (Leukocytic values) ﬂl@ﬂiﬁ]ﬂiW@Wuﬁﬁ]lﬁliﬂmﬂﬁﬂJ yeast inorganic Se

1A Se-yeast Tue1113 (mean + SD, n=3)

WBC Lymphocyte  Monocyte Eosinophil Basophil
Day 28 (103/uL) (%) (%) (%) (%)
1 14.95+0.07 52.33+16.65 5.00+3.00 7.67+5.86 1.67+2.89
2 15.354¢0.21 55.00+4.24 3.50+0.71 7.50+4.95 0.00+0.00
3 16.00+1.25 56.33+£10.41 5.00+2.65 6.67+2.52 0.67+0.58
4 14.13+0.67 57.00£9.17 5.00+1.00 4.67+£2.52 0.33+£0.58
5 15.80+0.00 69.00+26.87 5.00+5.66 6.00+4.24 0.50+0.71
6 15.75+4.88 59.50+7.78 4.00+0.00 6.50+0.71 1.50+0.71
7 10.25+4.31 57.00+9.90 3.00+1.41 3.50+0.71 1.00+1.41
8 13.7543.45 57.67+6.66 4.33+3.60 1.3340.58 0.67+0.58

Adiadonvr1INGNNATFINUDIGNT; WBC (4.7-18.6), Lymphocyte (19.2-72.0), Monocyte (0.0-

8.0), Eosinophil (1.0-11.0), Basophil (0.0-2.0)
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1 ] o oA [ a
Table 5.4 AT uATl ludeavoIgnIWOWUEN 1ATUMSIAT U yeast inorganic Se 11ag Se-yeast 1u

91¥19 (mean £ SD, n=3).

Cholesterol Triglyceride HDL LDL
Day 28 (mg/dl) (mg/dl) (mg/dl) (mg/dl)
1 69.33£16.56  38.33+17.04 27.00£7.02 35.00+7.55
2 63.00+24.04  34.50+21.92 41.00=+0.00 23.50+10.61
3 67.00£13.23  21.3349.50 44.00+7.00 29.00+0.00
4 59.50+£10.79  18.3345.00 44.67+2.00 22.00+5.86
5 70.00£11.31  30.00+13.01 53.00+0.00 22.50+0.71
6 59.00+26.21  30.33+12.50 41.67£13.20  24.334£5.51
7 71.00£25.46  34.00+2.83 49.00+6.36 23.50+4.95
8 55.00+1.15 39.00+£21.93 45.00+7.07 20.00+4.36

AT uali Tudon11ns§1UY0IGNT Cholesterol (50.0-140.0), Triglyceride (14.0-70), HDL (39-

45), LDL (17-25).
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Table 5.5 A 19T unll ludeavegnsWoWUEN 1A5UMSIAT U yeast inorganic Se 1Az Se-yeast 1u

91¥19 (mean £ SD, n=3).

Total Total Direct
protein Albumin bililubin bililubin SGOT SGPT
Day 28 (g/dL) (g/dL) (mg/dl) (mg/dl) (U/L) (U/L)
1 8.53+0.68 3.23+0.57 1.03+0.32 0.37+0.12 33.00+1.41 50.50+16.26
2 7.55+0.64 3.50+0.14 0.70+0.99 0.10+0.14 51.00+32.53  71.50+31.82
3 8.37+0.38 3.37+0.64 0.57+0.31 0.10+0.00 32.00+£3.61 34.00+7.00
4 7.73+0.72 3.27+0.60 0.50+0.44 0.07+0.12 27.50+2.12 26.50+4.95
5 8.40+0.14 3.45+0.07 1.05+0.78 0.45+0.35 38.50+13.44 32.50+7.78
6 7.70+0.20 3.27+0.50 0.87+0.40 0.13+0.15 47.00£7.07 43.00+5.66
7 7.55+1.20 3.60+0.71 1.15+0.35 0.20+0.00 31.50+12.02  31.50+13.44
8 8.23+0.93 3.50+0.46 0.80+0.61 0.20+0.10 27.50+7.78 55.50+0.71

A unii ludenuiasgiuuesgns Total protein (6.7-13.8), Albumin (2.7-3.9), Total

bililubin (0.4-1.7), Direct bililubin (0.0-0.5), SGOT (15.0-135.0), SGPT (13-145)

1 ] o oA [ a
Table 5.6 AN 19T UAT ldeAvBIgNIWOWUEN |ATUMSIAT U yeast inorganic Se 11ag Se-yeast 1u

®1¥19 (mean £ SD, n=3).

BUN Creatinine
Day 28 (mg/dl) (mg/dl)

1 8.80+1.39 3.00+0.25
2 10.55+2.47 2.77+0.00
3 10.60+2.26 2.47+0.34
4 9.03+1.72 2.59+0.33
5 10.85+0.35 2.79+0.00
6 11.10£1.23 2.65+0.09
7 9.40+0.28 2.51+0.00
8 10.07+1.23 2.56+0.09

AmeFuniilufonnsgIuvesgns BUN (8.0-24.0), creatinine (1.0-2.7)
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Table A. 7 Sperm temperature of boar fed experiment diet (mean + SD, n=3).
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Time (Day)

Diet

7 1 7 14 21 28
1 3283+ 1.62%  3027+147™  33.07+075"  3353+078"  3143+045" 3343+1.15"
2 3297+0.72" 33.60+092°"  3403+085" 3387+076""  31.87+071°  3320+0.56"
3 31.70+2.72 ™ 3020+3.44"  3350+050"  3420+098*""  32.03+090"  34.63+067"
4 30.77+3.20 3263+ 146" 33.93+1.22 32.80+0.75 % 32.57 + 1.40 33.53 +2.02
5 2995+0.07" 3490+2.69*"  3370+028"  33.15+0.07"  3235+134"" 34.15+064"
6 3257+021°  32.83+093™"  3470+020"  3447+074*"  3257+208°  3397+1.08""
7 30.77+235% 32574040 ™" 3380+ 140"  33.87+040" 3380+149"  33.63+156"
8 3180+ 130  31.97+1.10" 33.73 + 2.46 32.07+1.81° 32.20 + 1.64 34.03 + 1.89

“Means with different superscript in each column differed significantly from each other (P<0.05)

** Means with different superscript in each low differed significantly from each other (P<0.05)
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Table A. 8Sperm pH of boar fed experiment diet (mean + SD, n=3).

Time (Day)
Diet

-7 1 7 14 21 28

742 +0.24 738 +0.15 757+0.09°  6.86+0.04° 7.05+0.07° 7.05+0.18"
741+0.12" 7174007 7.10+0.14°C  7.19+0.11°%  729+0.10"*  737+0.11°"
7.41 +0.07 7.33 +0.07 732+0.04"  735+0.08% 7.35+0.08 % 729 +0.12°
7.53 +0.22 7.34 +0.28 734+034" 742+029%  7.49+021° 736+0.28"°
755+0.06"  737+001°  7.46+0.02"" 756+0.00>"  7.50+0.01"" 7.51 +0.06 **°
737+0.14 7.22+0.11 721+021%  72240.15° 737+022° 742+023°
7.53+0.14 7.30 +0.06 733+0.17 " 7.40 +0.18 7.53+0.26 " 7.51+0.13"°
726+ 0.24 723 +0.16 7224014  730+020% 732+0.18% 7.29 +0.25 "

“Means with different superscript in each column differed significantly from each other (P<0.05)

** Means with different superscript in each low differed significantly from each other (P<0.05)



