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Supatee Kitkha 2011: Effect of Energy Balance During Post-Service Period on
Subsequent Reproductive Performance in Sows. Master of Science (Veterinary
Clinical Studies), Major Field: Veterinary Clinical Studies, Interdisciplinary Graduate
Program. Thesis Advisor: Associate Professor Preeyaphan Udomprasert, Ph.D.

88 pages.

The effects of negative energy balance during post-service period on blood biochemical
and reproductive parameters were investigated, utilizing 120 gestating sows. Blood samples
were collected at 84 days of gestation and 1 - 2 days before weaning. After weaning, sows were
divided into 2 groups according to the loss of body condition score during lactation (BCS loss).
Group 1 were those having BCS loss < 1 (gr. 1, n = 50) and group 2 were those having BCS loss
> 1 (gr. 2, n = 20). After mating, each group was divided into 2 subgroups receiving 2.0 kg/day
(gr. 1L, n=26; gr. 2L, n=12) and 2.7 kg/day (gr. 1H, n = 24; gr. 2H, n = 8) of daily feed
intakes during the first 35 days of post-service period. Blood chemistry was performed for the
concentrations of glucose, cholesterol, triglyceride, nonesterified fatty acids, blood urea nitrogen
and insulin. Subsequent farrowing event of each sow was recorded. Around weaning in both
gr. 1 and gr. 2 sows, the concentrations of nonesterified fatty acids, cholesterol and glucose
increased (p < 0.05) while triglyceride decreased (p < 0.05) as compared to those at 84 days of
gestation. The concentrations of insulin and blood urea nitrogen increased (p < 0.05) for sows in
gr. 1 but not in gr. 2 indicating that sows in gr. 2 may suffer from negative energy balance.

A better feed intake during lactation may explain the rise of blood urea nitrogen of sows in gr. 1.
BCS loss and feed levels during the first 35 days of post-service period had no influence on
subsequent farrowing rate. Given that the average litter size of sows in gr. 1L an expected
standard, the average litter size of sows in gr. 2L was significantly lower than the standard

(p < 0.05) while that of sows in gr. 2H was similar. The results of this study suggest that blood
biochemical parameters could be utilized to indicate the status of negative energy balance in
sows. The negative effect of excessive body weight loss during lactation on subsequent litter
size may be counteracted by manipulating feed intake during the first 35 days of post-service

period.
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Sow

Feed intake during lactation / \ Weight loss during lactation

Metabolisable energy in feed Body fat Body protein
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e e T e I '
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i of the sow maintenance ERgey ot oT body tissue Input i
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e e — g mmm e m oo L88% ] -
Milk energy
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Milk energy available for piglets
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Mhlk energy available for growth
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i Maintenance piglets Energy deposition in piglets Output i
A e e B o i _____________________ i______________-l
Fat deposition piglets Protein deposition piglets
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Litter weight gain

Piglets
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fan: Aaulae91n Bergsma et al., 2009
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nlesidud slimsameomasauiazauinld Taslimsaaellsdu 4.4 Alansy Tuiu 11.6
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U

AN Y

] = o 2 o Y = 9y 9 a a2
‘UQ‘U@ﬂENﬂ”l'iffﬁWEJGl’J*UENIﬂi@mlﬁ&ul‘lmu‘ﬂllﬂﬁzﬁulb uazummmmumamgiﬂﬁ aUgaU
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9
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Diet
Protein, Starch, Fat, Fiber

!

Amino acids Glucose Fatty acids

!

Metabolic state Follicle development
Insulin

Glucose = GorH MPLH/FSH

IGF
etc.

I I -Estrus / Ovulation WSI

Body Milk m) Fertilization ™ P8
reserve  production

Minerals )  implantation ™ Reproductive

Vitamins failure
» Pregnancy

Proposed model for how nutrients influence reproductive performance of sows. GnRH: gonadotropin-
releasing hormone; LH: luteinizing hormone; FSH: follicle-stimulating hormone; WSI: weaning-to-first service
interval and TPB: Total pigs born.

@

MWN 8 HAYDIAT111INTNME IRTUADMITNUVRITZ DR UWUT
B,
11n: Aaudasan Koketsu et al., 1996
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CONCEPTUS
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+~ Counter Current System
in Mesometrium
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prostaglandin E2 (PGE,) #sviwithntlesiumsaats CL uaz5nwn luteinizing

9 ] o 9 ~ wa .
hormone receptor (LHR) 1¥inseg1u CL s lvioa Tnsnuligaiauiiaily luteotrophic
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flan: Spencer and Bazer, 2004
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ﬂ”I3QigL?TEJ@]71i’]f’J‘Ll"Ui’)\1Q’ﬂiﬂlmgﬁﬂﬁ}ﬂﬂlﬂﬂﬁuuiﬂiusﬁﬁﬁ 30 YULUSN (Ford et al., 2002)
a d o 1 o 1 ' J 1 [ o
ﬂmﬂuaﬂmmmmsqﬂuu?mmaauﬂaumsﬂqmmﬂmmmmiﬂqm (Ashworth and Pickard,

1998) Tagmmizgnyu1eiioglun1e catabolic state FINNMTTOATINVDIAIGOUINGI 60 — 65
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-4 A A g -4 Aa A Y A A o A
Lﬂ@i!"lﬂ!@] (mMnn 11) ﬂﬂlﬂulﬂﬂil“ﬁuﬂﬂﬁiﬂﬂ“ﬁ’)@muﬁ]ﬂﬂ’JILN@L‘I/lfJ‘IJﬂ‘IJZ:fﬂiﬁT) (®I1NN 2)

(Foxcroft, 1997)

Ovulation rate || Embryonic Loss Fetal Loss
20to 35 0to 40% Sto 50%
10-18 30 60 90 114
Day of | | I I
I | | |
@ >

pregnancy ®

Embryostod 30

12- 30

Fetuses to term

12t0 20 +

Total prenatal loss =40 — 60 %

Mui 11 Frnafinamiaevesaleou lumigniuig @asmsan liiaanduiuves

corpora lutea)

fiu: aau1lasa1n Foxcroft, 1997
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M58 2 BaTINIAN liuazdasINMITeadInvesmsoulugnsauazgnsuLaazd1eL

Woq
Parity Ovulation rate Embryo survival Number of embryos
(%) tod 30 (%) atd 30

Gilts 17.1 £0.6 83.6 4.3 14
1 199+ 1.6 87.5+64 17
154+£23 64.4 6.1 10

=2 22.1+0.8 69.0+3.3 15
26.7+0.8 68.0+2.0 18

3: aauladan Foxcroft ef al., 2006

v 1 ] Y I a dy a dy = U [l
augmamevesadvougnsul Idilluauigninmsaarouas Tidawe Feaiulvg
Y] o W [ a ¥ [ g’; { 1 S 3 o
sinIianud g nuauguesmsaayeunnil Nanunn 70 eSiFudueIn1snovss
Y
ABOUNAINAUNAVDINT INAAID (Vanroose et al., 2000) S UUANITANGYDIAIDOUIINNG
A dy a 9 ] Aa a o ~ Y
luderona lannrateauneg wu anuAalnaveged Iy, AnuAeannANNEow, N3
Yo Ay a = a a ' ' oA
1a5uemsunnsetonnu i, manldsuulasmediziniinelusemeveauignisenined
1 Y ]
UMINAUIV0IAIBOUNTONAT LAZNATINATUND endometrium  UATIHOILINAURATNA IO
Yy @ ] = 9 @ Y
ud 1 lddemIdams 1 ANuATeAINANNTaU AT AUVeIN3 11911115 (Mcglone and
Y [
Pond, 2003) D113 UNAADNITNAUIVDIAITOUNINNATINNNILAUAANAINUNAINAADNS
imuveavoadiAanaynanINYeaa 14 (Butler and Smith, 1989; Foxcroft ef al., 1997) 130

=]

NiF8N1 “nutritional imprinting” (Cosgrove and Foxcroft, 1996; Foxcroft, 1997) HAZNBONIN
a @ % Ad 9 o o o A o 2

ﬂ1§!ﬂﬁﬂullﬂﬁ\ﬂlm HJLL‘I/]‘UEJVla‘ﬂ, aaﬂuumﬂmmmmJmi‘vmmmmmmﬂmwuﬁuwug

(Kyriazakis and Whittemore, 2006) HATNITHAN growth factors (Rehfeldt et al., 2004) Melu

TNMGVDWNGNT
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N2 metabolic state Y WNFNINUNM SNV IDOU

[l 1 o v
N1 metabolic state mamnqﬂiﬁNammimqmmmszuuﬁuwuﬁ (Pettigrew and
A s . 2wy s a
Tokach, 1993) 118991n09A1)52NOVVDY metabolic state Fa'laun msmua‘law, wnyaan
P § A ! @
03 1wy, ANy hveailogelumsneuanesnegos 1au tissue metabolic capacity homeostasis
L.oA o o o Y Al o o A v [] A
118¢ homeorhesis Ianud gy lumsimihiasdnanalddissupaunug laomwizod198s
4
oUYaU (Britt e al., 1998; Pettigrew and Tokach, 1993; Foxcroft ez al., 1995) UONIATLULNUD
Jd 1 a L=\ o 1 @ o = J Y .
ula‘ﬂfJfJ'Nﬂﬁﬂ@%uiuﬂﬂuﬂﬂﬂWﬂﬁWﬂﬂJﬂﬂﬂWﬁﬁﬂlﬂi'WﬁI’IJiﬂum@ﬁl“ﬁaalm%ﬂWiﬁiNﬁﬂ (Li et
.. 4 v, I o
al., 2009; Palii et al., 2009; Rhoads and Wu, 2009) (199910 arginine Lﬂuﬁjﬂizﬁumiﬁ%ﬁﬁ NO
(nitric oxide) 8% polyamine (15U putrescine, spermidine, and spermine) FevimrNineIveany
a a o & 1 v
ﬂ"l'i!ﬂﬁﬂ]umﬂiﬁsllﬂﬁﬁﬂ (Wu et al., 2009) LLaﬁiﬁﬂLﬂu@]ﬂﬂﬁ%Uﬁuﬂ?ﬁﬁ%?%ﬁﬂlﬁﬂﬂ AU
v 4
ﬂ"l'ilﬂﬁﬂ]uLﬁUI@qJ@Q trophoblast fﬂﬁl‘lfl’iaFJEJ‘L!‘Uﬂﬂla@ﬂﬁu%ﬁﬂﬂuﬂgﬂua%iﬂ UaENITUUN
F150IMTTEHINNLASAI00U (Wu ef al., 2006; Wu and Meiningen, 2009) (1WH 12) dIu
a o A ] . . o Y A g’.’ 9 o 4
N5AL N lUAIDUY 1Y glutamate, glycine Lag cystein MM uarsasqaulumsdansizs
. ] . A . . Yo o 1 . K
glutathione #9171 antioxidative peptide Tnuddeou Tasny'ld1u uterine fluid (Gao et al.,
Y d‘d = Z> A (=1 ] 9 3.’, Y = 1 [ AAAa
2009) ﬂ'liql,ﬁﬂ'l?i'lﬁ‘ﬂllIﬂi@]uﬁ?ﬁi@vllllwfJ\TWE]Gl‘L!‘H'NG]uﬂl'ﬁ]ﬁﬂ'ﬁ@]ﬂﬂ@ﬁﬂﬁﬁﬁNaﬁ’ﬁ]ﬂ’liiﬁﬂ@l

JOAVDIAIDOUGNT
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GTP

+
L-Arginine Lx— GTP cyclohydrolase |

7.8-Dihydroneopterin triphosphate

6-Pyruvoyl tetrahydropterin
synthase

6-Pyruvoyl tetrahydropterin
Sepiapterin reductase

Tetrahydrobiopterin (BH4)
NO

NOS
L-Arginine + O, = L-Citrulline

NADPH + H* NADP*

4 g’J [ 4 [l
ﬂTINﬁ 12 YUADUNTAUATIEH Tetrahydrobiopterin Glua‘ﬂmmgmqm %1ﬂﬂ1§ﬂ§$§i}uﬂlﬁlﬂ
o % ) X J d A
arginine Ml guanosine triphosphate (GTP) cyclohydrolase-I Faduwou lyixiia
{ o { { S . =
usn Mhwdhnatuaumsntaeu GTP 11y tetrahydrobiopterin @il cofactor
o W 9

TAYYDINITAI N NO U870 (NOS = nitric oxide synthase; NADP = NAD

phosphate; NADPH = reduced NAD phosphate)

A1: Wu ez al., 2010

= ' Y U ~ 1 Yo (=1 A Y o
NNMSANHINOUNITNNUINIMINUNFNT IAT VD115 LiteIN0 15 0A090ADIMITHA
1A ' Y g Y J ' 5 o A v J ~ o Y
msan linselugsduuesmsninesdinanenImsiauvesszuudunug Tagliinaihla
mamaeuinvedlulunerh lumadauiioannnsnaIeaIvee smooth circular muscle layer 14
Y
AU isthmus POV 189 (Razdan er al., 2001) tazin 1imIsNFInToAv0IAI00UAAAY (64.5 =
sl S A A 9 ' AN Yo 3 A -4
5.6 WoSigud) worisununguaruaui lasueadlulnd (71.4 + 4.7 WeSidud) (Tsuma er
dyo; 1 1 d' 14 g
al., 1996) Honnidananemslasunlasueases luutazmunue las 1wy m1sanadves
) v 9
BUYAY (6.4 + 0.6 pU/ml) tHosDAUNGUAILAN (13.1 £ 3.5 pU/ml), MSANIUY0INTA lusiu
a A g%’ Ia '3
9852 (Razdan ef al., 2001), MINNIUVBIADIAYOA 11/50ea0 151 wunve lanvea

Wiaamuﬂauﬁuﬁ HazMsanavoued Insau (Tsuma et al., 1996)
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(% 4 \ % 2’1 4 (% d' d AN
ﬁzﬂum{l‘ﬁamﬁiumamummmmamanunmﬂaﬂuuﬂawma@ﬂummzmmmm@ﬂ

VD IFIBOUGNS

mﬁﬁmumaz@uimmﬁ’adauiuﬁﬂigmgﬂﬁ’aﬂﬁmuﬁ’mmﬁaaaﬁuu
TdswmaeTsu uas g03 Wwufiadnnnsn lumsmuaumsdeunasgdaiionsimhi
Y99 endometrium N154NA pregnancy recognition M3 IRUAGNEENTUMIHIAD LazUfnsen
’e“%uqﬁgﬁ@%uﬁzwimgﬂuazﬁadau Taged Tuuma i paracrine NUNAQN (Spencer

and Bazer, 2004)

14 o ¥ A 9 Y o I @ Y
705 IwuTlsnaae Isuhninnsedulnuagn seusumsnannuasAaiIvedioon
a Y I v 1 < 9 1 a a o Y {
AANIAIITN LATYUANIHALIVBIAIDOUIUNTTNATINADA FIUIA1INGA TUMTINHIIN
4 1 1 [ g’/ 9 A I 1 A A
vo1895 luu T)same Tsuaglumsia 3 — 4 TUusnuean1Ined (Hoanniueennans
{ P2 < P X o Y A o I~
nlasuulasvesanges luwea Insnunuiluees luuldswaae Tsudarimrnnvan uazilu
l A do v A 2 1 T A A . . a
FaNTimamssidnnalu WY nsan 1 MInasui LazNTZUIUNST capacitation YOIDFD
a a A [ rd YL 9 A ~ ~ 4
malgaus uazmsGuniagadvesdieeu luanmaaeunimanlasunlasves iwhesosn

803 Ty (MWA 13)
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Days 0-3 of pregnancy

Estrogen dominance

Progesterone
1 dominance

q' PPN 3 1 o ] 1 A R d 1 AN Yo a a
MNN 13 mq]m‘immnmuiumuﬂmismw‘wummﬂ”lmml,ﬂumm”lmuamwamﬂ
=1 4 J 9 A 1 o [
u,ﬁmieﬂ@aaﬂuummﬁma’ammwam”lsu
2 o = 3 o A A = . =
DO wmﬂmauuiﬂmmme1mnﬂuﬁ%um, E viun894 Estradiol, P ¥iu8D4

Progesterone
131 Foxcroft et al., 2000

wenuniiee’ luuiatennialvdmuauanmnadenvesie lvuazuagnlag
msmﬁmﬁ MIasaEs histotrophic nutrition (enzyme, growth factors, cytokines,
lymphokines, hormones, transport protein) 310 endometrium éaﬁmﬁ'wﬁyﬂumimmi FUALT
A lumaniapivulavesdeu Tasasaiduvesnts a3 histotroph WnmIo Moy
Glu@%’mmquniuaxmﬂ1ﬂﬂﬁﬁ%’N%ﬂﬂﬁﬂWhﬁ@ﬁﬂﬂi (Nancarow and Hill, 1995)
mimmiﬁquﬂ‘i”lﬁ’%’uﬁeﬁwaﬁ'emsieﬂ%ﬁmmﬁad@u‘ﬁﬂ@ﬂmqmemﬂwaﬁﬁ@iemiﬁmm
Yoeou nazmedeunnmaaeuntlasammnadonTasseuvessison (M 14)
(Foxcroft et al., 2000) 1INMsANEINOUHIINUNMT IResuAugnsan TulSnann
Tugeduveamisitosiinaaamsiainseauosdisou (Jindal et al., 1996) TR THTEATL Y
hepatic portal blood flow ez mstiIuYeIsanMsfiases luuTsnane Jsuoonan

s1me ldtees luulUsname Tsunuvasegluiraniod (Prime and Symonds, 1993)



31

1 v 9 1 Y ] o 1 ] . =) Y =
LmﬁlummNﬂmmei‘iJaaﬂﬁlwuuqmmwaQaﬂ1uueg1unn$ catabolic state Uwa 11Nl

) '
F395001090200U 1UFIIAUVDINTAINDIAAAIAY (Jindal ef al., 1996)

Nutrition

Progesterone concentrations

Days 1 — 3 of pregnancy

Oviduct environment « » Uterine environment

v

Embryo survival

v 9
MW 14 #AVOIENTINTNINNATIAZNBONADANINIIARONYDIND U uAgn Hazms
Axa (A a 4 <3| A <3|
VrInsonveInIoaugns laelaod luullsname lsuiuamsdonais naziu
o o A o v J

pantlsgneudiayiuaastalfduiusszninasemsnumsianvesdiieon

Tuaedu
A3: Foxcroft et al., 2000
MIETMANFUINTVBINGNINUNAABAINIZAUM S YAVIA VD I IBOU

AN IAFUINMIVe LN FNTNUFNRUSAIUTZUY somatotropic axis (growth
hormone (GH) 11a¢ insulin-like growth factor-I (IGF-D) Tumsmieanh lfifamswiydvln
YIAIDDULAZIN mﬁnﬂmimmiasheguuiﬂucﬁawﬁ]’ummﬂﬁ@%ﬁ’mﬁwaﬁlumaami@mi
Ay Tavesiivouay MYy Invegngnivainaon 1aog190173 (Rehfeldt ef al., 2004)

A a 14 ~ 9y v 1 v A
IHDNIINHANITAAAIVDN growth factors Iﬂﬂﬂﬂﬁ El’f)iIllut@ﬁi@lilﬂuﬂﬁi']ﬂﬂ'lﬂﬁﬂﬂf]usluﬁuﬂ
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v ]
11 ﬂlﬂﬂﬂWﬁﬁ\?ﬁlﬂ\‘lﬁWﬁLWNﬂﬁiﬂﬂ!ﬂ]f’]\? histotroph GlUIWﬁ\nJﬂ@.ﬂsll@\umﬁzmﬁ (Geisert et al., 1982)
U o { 1
duged luuea lasnuina’1aaniniinane endometrial epithelium U1 paracrine 113
Y q Y . X wy o1, .o
N3 z@guclmms 15 1NH VB specific growth factor a4'lA1LA insulin-like growth factor one (IGF-I),
fibroblast growth factor seven (FGF-7) W30 keratinocyte growth factor (KGF), Osteopontin
(OPN) 118¢ interferons #3¥miinszdunszuIumMIdsdaziamuIveiieo 1ae growth

o 9
factors LaazATiANU IR gIazminneIToanuMINAINUBIAIBDY Al

IGF 11Ju pleiotrophic growth factor ﬁﬁuﬂuﬁm%umm?mﬂmmgﬂ uazsdudems
wuTanagnauvedioouluny (Simmen, 1995) daulugnsamisonylaludiu
endometrium Y9IUDINAGN ﬁqqniﬁafﬂmﬁaumnﬂuﬁmgazqﬂiﬁ%@ﬁ’m (Persson et al.,
1997) M3IUAAIDONVDN IGF-I gene Lﬁwﬁuiuﬂhﬁummmig’qﬁ%}mazgqqﬂiuﬂ’uﬁ 12-13

¥ 9 v o ) o X
ﬂl@ilﬂﬁﬁﬁ‘]/lﬂ\‘l‘l/\li’mﬁ]ﬂ‘]JﬂﬁﬂﬁfTiNlE]ﬁIﬁili]uiﬂﬂ@’m@‘u (Simmen et al., 1990; 1992)

< A o A o Y A X
FGF-7 1Y uan3@ona19wo80s IuunvimiNuuy paracrine 1UMsAILANNIT
=) =) d' 1 . . . 43!
wigeay Tanazn/asunilasgils19ves epithelium (Rubin ef al., 1995) M351/510UNY0I FGF-7
Y v A I [ v A [ g’/ Y
Tuwagngnsnu 1@ luiui 12 - 15 vesrsseumailuda uaz Ui 12 - 15 ¥oITUAINDI LAY
v 9 v v
ausony 1ao93un 30 veamsaaned Taewuly endometrial luminal (LE) Aounazin)aesu il
Y
‘]J'ﬂﬂ{‘](lu superficial glandular epithelium (GE) 8139101 (Ka ef al., 2000) NTAITYYIN
1iiAA maternal recognition ¥89@280Ug NI IMINUNTU5INgV09 FGF-7 Tu uterine
. . a9 oA Y ) I = '
epithelium 1Ay FGF-7 Uninnnszqumamuiiuiusaauazman/asunilasglinaves

conceptus trophectoderm Nazilasuutlag ity epitheliochorial placenta (Ka et al., 2001)

Y
dmsu oPN lugns amnsawumssingUuues OPN mRNA 141y endometrial

. o A g’/ Y A v 1 = (4 Yy 1

luminal 1347 20 veIMIALeY edIBoUAINTATAIMEZAUNAgN IAA dIuMTITINgUes
1 9

OPN mRNA 11 glandular epithelium Wi 1a093u7 30 - 35 voIN1TAINDI LLAZWDFIA 20 1111

o A ¥ 9 a da! 4 [ =K A
Tudud 25 - 85 ¥pansAsnes M35 N ues OPN mRNA madula 2 A59 Jelims
Y a J [ A J (Al = . 1 ~ o Y
asauuaguNateagidanilassindreeu Unauu paracrine Aouagn Taamilenihlv
ﬁmiﬂ‘ﬂﬂgﬂlﬁ]ﬂ OPN 1u endometrial luminal OPN f%a300nU19LNL integrin receptors ‘ﬁ’e’)gi
VU trophectoderm 118 endometrial luminal iiVoNIzAUIRAIBOUIRANITIAVEIEA) LAZBAINZ

b4 H
Auuagn vaannuullswame Isuain CL azmiienimslsingues OPN Ty glandular
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epithelium 11713 Uanlaes OPN azvuea11/a embryo 1iveiiluans histotroph ¥28114n13

9
m3mumﬂmmzwmuwmmaauﬁaaﬂmimﬁ’m

Trophoblastic interferons 11 qn3 Wuulﬁlclu’iluﬁ 12 -20 U®3N19 ég\iﬁl’m Taodl interferons
(IFNs) 2 %ﬁﬂﬁwuﬁlu uterine flushing 8% supernatants Y89 conceptus-conditioned medium IFN
fiwwuan fe Type I IFN (IFN y) (Lefevre ef al., 1990) @u Type I IFN (IFN &) wu léoen
(Lefevre and Boulay, 1993; Lefevre et al., 1998) IFN y ‘ﬁﬁ‘%jwﬁnﬂ embryo ﬂlﬂﬂqﬂiﬁg\‘]@@ﬂm
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A 1 < § v A A 1 [
7.00 10.00 13.00 15.00 17.00 20.00 u. Trinusgrudui lasmsanaulinuaasaauniumigns
a % A 1 2 [ [ 1 [l o [
wnganu i linuediuiiosne uaz@esgnuiu 25 7 vaamsnguuuignssinglasy
Y
[ 1 a 1 o o ] (] 1 v
P sIReIgnITUAN aunvz IaSumskan naamskauulgnsgnuuily 2 nqu Ao ngu
nldsuomnssnannn 2.7 nlansuaeiu) uazngui 1dsue1mstSinailes (2.0 Alansy
T o Aq ¥ 1 & ] ' Yy v ~ i 5
A Tage s Inunuaignina 2 nquiilue1isuignsguneagasn 2 (Gestation period 2)
(2,800 ME/kg, 14.55% crude protein, lysine 0.80%) 1ua@I151802180A09gA501115 N5
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36

v E4
Ms19h 3 dauisznovvesermsuignsquitouazuignsiaeegn (as-fed basis)

Gestation Lactation Gestation
periodl period period2

Ingredients (%)
Broken rice 45.1 36.8 22.2
Cassava - - 15.0
Soybean oil 2.6 4.9 1.0
Rice bran 20.0 24.0 12.9
Extracted rice bran 11.1 53 31.1
Soybean meal (45% CP) 10.2 12.4 13.5
Full fat soybean meal - 10.0 -
Brewer's yeast 6.0 - -
Fish meal (58% CP) - 3.0 -
L- Lysine 0.3 0.2 0.1
DL - Methionine 0.0 0.1 0.0
L-Threonine 0.0 0.1 0.0
Monodicalcium phosphate (P21%) 2.0 1.3 1.6
Calcium carbonate 1.8 1.1 1.7
Salt 0.3 0.3 0.4
Premix 0.5 0.5 0.5
Chemical composition
ME (kcal/kg) 3075 3300 2800
CP (%) 14.02 18.10 14.55
Lysine (%) 0.85 1.12 0.80
Met + Cys (%) 0.51 0.68 0.48
Ca (%) 1.08 1.00 1.15
Av. P (%) 0.43 0.42 0.42



http://www.umm.edu/altmed/articles/brewers-yeast-000288.htm
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spectrophotometry IAgo1fogANATOUITIMIAIFIA M UMIATINANUTNTUYDING Tna
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BIOTECH, Thailand) nsa lviiudeasy (Randox test kit FA115, RANDOX Laboratories
Ltd.,United Kingdom) lasndirelse (Biotech test kit RA-130-30, BIOTECH, Thailand) 48
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p=<0.05
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Paired t-test (Devore and Peck, 2001)

a 4 v o J 1 2 J 2 A g A
MIAATIEHANUAUIUT ST NMs g deazuuus1ane (@ealauilu 1 wse 2)
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' S H
M1 4 mzunil Tadalugnaies 84 Tu uag 1 -2 Tuneundiuy veaignsuiigde
AZHUUTIME1TEENI 1 (BCS loss < 1) HaguINN N3 oW 1 AZiuY

(BCS loss > 1) (Mean + SEM)

Groups Blood biochemical Pregnancy 84 d 1-2d p -value
parameters before weaning
BCSloss<1 NEFA (mmol/l) 0.20 £0.01 0.38 +£0.05 0.0013
(n=45) BUN (mg/dl) 15.95+0.40 20.20 £ 0.46 <0.0001
Glucose (mg/dl) 88.73 £2.22 113.12+£2.73 <0.0001
Cholesterol (mg/dl) 102.57 £2.61 145.07 £5.85 <0.0001
Triglyceride (mg/dl) 72.31 £4.55 46.57 +3.09 <0.0001
Insulin (uIU/mL) 20.98 + 6.44 43.14 £10.52 0.0400
BCSloss>1 NEFA (mmol/l) 0.18 £0.03 0.41 +£0.08 0.0163
(n=20) BUN (mg/dl) 16.76 £ 0.62 18.13 £0.87 0.1875
Glucose (mg/dl) 93.67 £2.12 111.06 + 4.48 0.0021
Cholesterol (mg/dl) 107.19 = 5.09 148.05 £10.89 0.0031
Triglyceride (mg/dl) 64.42 +7.33 38.65 £2.78 0.0113
Insulin (uIU/mL) 62.53 +£21.96 47.61 +£18.01 0.5185

g 14IUAIE19 (n) AAINTIUIULIENTUNIMADNIIUDITZ Y 35 AUNAINAN
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1.1 leliJ!,‘UfJ'ng ANVY1I 1.5 U
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1.3 aaanUNIDgNNLadANY fluoride oxalate Lﬂuﬁﬁ‘ﬂf]\iﬂl!ﬂﬁl!ﬂl\iﬁ’l‘ll@\imf]ﬂ
3 o ' A AN 1A 9 ) 3 o A
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1.5 Tip

1.6 Auto pipette

1.7 Microtube

1.8 1A304 Centrifuge

d o (Y] a J Yy v o v A =~
2. Qﬂﬂﬁﬂ!ﬁ]ﬂﬁﬂﬂ]ﬁ?!ﬂﬁ]%ﬁﬂ?]ﬂ!ﬂlﬂﬂlﬂﬂlﬂﬁu'lﬂ'mﬂgiﬂﬂ ﬂﬁﬂ"l"lluuﬂﬂ‘ig g!iﬂ"luimmu

d a
Insnawelsa uazlnaamesea @838 Enzymatic spectrophotometry

a a Jdo @ 1 . .
2.1 “Ijﬂ‘i’lﬂﬁ’t’)‘ULGIf\‘IW”Im“lff]ﬁ'”lﬁi’ﬂﬂ”l'i@ﬁ'Jﬁ]ﬂ’l”liJ!sl%J‘ﬁju‘lJi’)\‘]u”I@nﬁﬂQIﬂﬁ (Biotech test kit

RA-122-11, BIOTECH, Thailand)

a a d o [ .
22 gAnAdoUITMAFITMTUNMIATINANUTUTUYDgTe T TasIU (Biotech test

kit RA-115-22, BIOTECH, Thailand)

2.3 yanagouFImaA¥ddmiumsasnanuntuveInsa luiudase (Randox test

kit FA115, RANDOX Laboratories Ltd.,United Kingdom)

a a d o % J .
2.4 ganadeuFMAsIdImMIuMIanaNuTutuves lasndie 15 (Biotech test

kit RA-130-30, BIOTECH, Thailand)
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2.5 Gljﬂ‘ﬂﬂﬁfJTJ!,‘]NW"Iﬂl%fJﬁ"IW3UﬂWi@]ﬁTﬂﬂ'ﬂNL‘ﬁjM‘ﬂ}u"UﬂQIﬂlﬁﬁlﬂﬂﬁﬂﬁ (Biotech test

kit RA-119-05, BIOTECH, Thailand)

2.6 Tip

2.7 Auto pipette
2.8 Microtube
2.9 Water bath
2.10 Glass cuvette

2.11 Spectrophotometer

a Y

d o (Y] a d dJ a A
3. Qﬂﬂ‘iﬂ!ﬁ]?’iﬁﬂﬂ'lﬁ'J!ﬂ51$‘ﬁﬂ'J13»1!%N%Hm@ﬁaﬂﬁiﬂuﬂumaﬂﬂﬁﬂﬁ% Chemiluminescence

Y

immunoassay

Aa Aa Jdo o a Aa
3.1 ‘gﬂ‘lflﬂﬁammmm%mwSumimaﬁ]mmLﬁjuﬂ}umaﬂaucyau

(IMMULITE®/IMMULITE 1000 Insulin test kit lot 0330,SIEMENS, USA)

3.2 IMMULITE 1000 Analyzers
3.3 Tip

3.4 Auto pipette

3.5 Microtube

3.6 Cup

d o v
4. aUnsadmSuiuTeyamsnan MU INA0A NSHETUNVD NGNS HAZAZUUUINIME
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1137159972838 Spectrophotometry

@anasnn amDHUINNISHNAZWANNITZUIUMIIBEUS Wi Inendansiaa (2554),

Efiok, 1996)

1. nanmsveunsesainlnslnlafines

Spectrophotometry A9 A5M3IAAMTVUA 1UNTAANAULEIVOITAITINOHIAIAIIN
y 9 aad 1 A &R ax 2 a ' A A A
WY nazauauTAd U YBIdAITIARZ A FITMIHIRANINATITuARzsaTinTgANaY
1 d‘ li' o 1 a‘ %
naraluaanNueAaUNI UM 195U ANNeIAaNeans1 11 Totan (200 — 400 nm) AN
A ~ < v A .
AauLEINYBUTY I8 (400 — 700 nm) LAY ANUYIIAAU near-infrared (700 — 1000 nm) LLAZYDY
' v 9
Tuaaueauannsarmueenlilld Tasanuenaauveauasnauisorivesn i 1dsiuee
~ ~ < Y] ~ = ~ [
ueraseonin luglvesdvosamsiisweudu msiadsmauasignganaulagaaisona

absorbance 30 optical density (OD) @3um3ialSunamashanusoriuesn li1aEena

transmittance

2. alszneuveunsesanlnslilndines (UV-Vis spectrophotometer)

a2u1)52noUNANVBAT 03 UV-Vis spectrophotometer 108 5 41 A9

2.1 uviaenuiaues (light source)
' o A 4 a 4 = [} 4 ~

unasnutauaslumissan)nIns In Tatmes doalisedlusieanueiaaun
9y v 1 A ~ g’/ = 9 ~ ) [ A 1
A94N1308199011 DAL AIN TINNITANUENLEININAND FrvTuaNVeInau a9
o 9 a = . < 1T o A = Y !
dans1 1 Tetanvz 1¥1aenA1neis oy (deuterium lamp) 1Wuunassutianas Falduaaluyg
185-375 nm wanmsaohliezaeuauneFeunegluannziiiaendiniueenun druvaon
o Y A 1 ~ <3 Y A ?I'J ]
WA (tungsten filament lamp) 92 1¥ANue1IAAUATOUAQUIIILAINNDUTU A ADAaLA
320-2500 nm ¥ianMIadenuvasa nimausssuane ldnszua Iihriusn launszng

aanamaudeutazilassdoenin
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2.2 @IUEBNANNEIAAU (Wavelength selector)

I 1 Aq ¥ A A 1 o aAa = g
Wuarunlsenanueaauiesnunanurasnuiaua sudunes
{ 4 X 3 ' a3
AT ANVEINAY (polychromatic wavelength) 1HiHlunavuaalugiawava vie Wuany
4 { @ s
ARG GIIGER (monochromatic wavelength) ﬂﬂﬂﬂu%ﬁmiuiﬂi 19199 (monochromater) (11U
g . Y R Ao I 1 <3 v o 1 o A
INTARI (grating) AZNOULEIFINANHULITUTOUANT VUIUAUTIUIUNN LAIINLHAINULA
a v ' Y Y A 1 A A A
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Y
IUUTIIZHIY FOLTI00N (exit slit) 1/ga15dr0819

2.3 mruzlams (cell M50 cuvette)
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] o s o 4 Ik, 1 /A o Y
Tugranaedaninlleaadesldisadaninonnniend (quartz) M1 dsaaninnInudI

Yo 1 { < 9y
Gl“]fjﬂ%’)ﬁllﬁﬁﬁﬂﬁ]%wuhlﬂ

[

2.4 9193 WIUTYYIY (detector)

HARNARIHIUAIAIDINYNAIIVIA Haz Ve8Il 1A photosensitive detector

(photomultiplier B photocell/amplifier cell)
2.5 drutiufinuazilswa Yoy 19 (recorder and processor)

(%% I 1 1
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3.1 Aaadng lWfluiveguiaToauu 30 wii

32 Yavasnnmelurionmeuenlilidannsznudd luas Tasmstlaraseusesla
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713132902875 Chemiluminescent immunoassay

(nauas91n Skoog e al., 2004)

. . A ad o F% Yo EY
Chemiluminescence A9 NTzVIUMIMUATI A Twanavesds Idsumsnszduan
Uaveudsvonuinounaudiganiuglngd Uinsen chemiluminescence Wy Id lunszuaums
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wilududaau (ppm) wienielunudmaiu (ppb) vsoanududuluszauismniuun 1
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IﬂﬂuimﬂigQﬂﬁﬂl%ﬂﬂmiﬁijﬂﬁW gases 9Y1UYU oxides of nitrogen, ozone A sulfur
a o ] ]

compounds ATIHIAITOUUNTI DU1UTU hydrogen peroxide (L81¢ metal ions saudelelu
ﬂi%‘l_l’mmiﬁu@] 0814 immunoassay technique, DNA probe assays L& polymerase chain reaction

methods

= a9 ) A A Y ax
miﬁﬂmuhmmi’Jfﬂmmmmmuﬁumaucyaumm‘ﬁ solid-phase, enzyme-labeled
chemiluminescent immunometric assay 493N151AAOY monoclonal murine anti-insulin antibody
9 < a 4 A 2 o Y Ad o o Y '
Puudianara@nnay (solid phase) negn1alu cup Fuihminndluasuzdmsvladiedns
5 dIU liquid phase U32NOUAY alkaline phosphatase (bovine calf intestine) ﬁﬂ@uglﬂﬁ@éﬁﬂ
polyclonal sheep anti-insulin antibody 481 alkaline phosphatase (bovine calf intestine) ﬁﬂaugmﬁ

¢ 1 monoclonal murine anti-insulin antibody

@ o o (] A o 1 Y I A A A A 1
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a LTl
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M5EuInd 1 adundl Taralugieasios 84 3u 2 -3 Sundinaea 1 -2 Junound iy uag 35 Sunawway vesulgnsusgydoazuuusmeotios

A1 1 AZLUUY (BCS loss < 1) (Mean = SEM)

Blood biochemical Pregnancy 2 — 3 d after farrowing 1 -2 d before weaning 35 d post
Groups parameters 84d service
BCS loss <1 NEFA (mmol/l) 0.20 £ 0.01 0.25 +0.03 0.38 £0.05 0.47 £0.06
(n=45) BUN (mg/dl) 15.95+0.40 20.13+0.74 20.20 +0.46 18.94 +0.54
Glucose (mg/dl) 88.73 £2.22 111.47 +4.25 113.12 £2.73 86.73 +£2.69
Cholesterol (mg/dl) 102.57 £2.61 110.28 £5.45 145.07 £5.85 93.43 +4.44
Triglyceride (mg/dl) 72.31 £4.55 46.47 £4.35 46.57 £3.09 67.38 +4.11
Insulin (uIU/mL) 20.98 £ 6.44 F 43.14 £ 10.52 3591 £8.11

ey 1UIUAIE1 (n) ANNTIUIUIENTUNTIMADNINUDITZ Y 35 FUNAINEN
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M Y v
M3 1eNUINT 2 MFundl Tarialugeaiies 84 1u 2 -3 Tundinaea 1 -2 TuneuneIuy uag 35 TUnaINaY YougNIUNNFYFoAZIUUT NG

VINANHI O 1 AZLUY (BCS loss > 1) (Mean + SEM)

Blood biochemical Pregnancy 2 -3 d after 1 -2 d before weaning 35 d post
Groups parameters 84 d farrowing service
BCS loss > 1 NEFA (mmol/1) 0.18 £0.03 0.30+0.04 0.41 £0.08 0.46+£0.12
(n=20) BUN (mg/dl) 16.76 + 0.62 16.49 +0.94 18.13 +£0.87 18.29 £ 0.89
Glucose (mg/dl) 93.67+2.12 100.06 + 3.64 111.06 +4.48 80.81 +4.20
Cholesterol (mg/dl) 107.19 £ 5.09 104.03 £ 7.45 148.05 £ 10.89 87.50 +3.97
Triglyceride (mg/dl) 64.42 +7.33 38.36 £ 3.65 38.65 +£2.78 58.91+6.77
Insulin (u[U/mL) 62.53 +£21.96 = 47.61 £ 18.01 66.51 £26.69

ey 1UIUAIE1 (n) AAINTIUIUIENTUNTIMADNINUDITZ Y 35 TUNAINAN
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2. Effects of losing body condition scores during
lactating period on blood concentrations of glucose,

urea nitrogen and non-esterified fatty acid in sows

3. A study on blood metabolites and metabolic
hormone concentrations between the sows losing

differed body condition scores from lactation

4. The preliminary study of correlation between farm
size, stockperson numbers and production efficiency

of swine farming in Thailand
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