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Productive Performance, Stress Response, and Immune Status of Nursery Pigs Fed a Diet
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Abstract

This study aimed to examine hemp seed meal (HSM) in the nursery pig diet for productive performance,
stress response, and immune status. Forty castrated [(Landrace x Large White) x Duroc] pigs, 3 weeks of age
with an initial body weight of 5.48+0.2 kg. They were divided into one of four dietary treatments with 10
replicates per treatment, using a completely randomized design. The dietary treatments were the control group
fed the basal diet without HSM (HSMO0) and the groups fed diet contained 5, 10 and 15% HSM (HSM5, HSM10
and HSM15), respectively. The results found that HSM had significant nutritional value, including crude fat, crude
protein, crude fiber, and lysine 7.95, 32.46, 12.94 and 1.49 %, respectively. In addition, it has gross energy of
3,594 kcal/kg. HSM use in the nursery pig diet showed that the average daily feed intake during weeks 1-2 of
the pigs in the HSM10 group was better than the HSM15 (p<0.05) group. Additionally, their bodyweight gain and
average daily gain throughout the trial were greater than other groups (P<0.05). There were no significant
differences (P>0.05) in the feed conversion ratio (FCR) between the experimental groups. The stress conditions
caused by oxidative reactions were observed by the level of enzymes in the plasma of the pigs. The lowest
concentration of superoxide dismutase (SOD) and the highest of glutathione peroxidase (GPx) (P<0.05) were
found in HSM15 group. The HSM5 group had the minimum cortisol hormone levels (P<0.05), which were not
! anyminidmmeansuazimalulafonnsdad ausinunsmansiinenssssmnAtasaaunnden 1 ing1duuisms o.des . fwalan
65000 '
U3 Wisadina 911in 8. d1gnn1 2.Unusnil 12150
! Division of Animal Science and Feed Technology Natural Resources and Environment, Naresuan University, Muang, Phitsanulok,

65000.

? Firstly Tech Company Ltd. Lam Luk Ka, Pathum Thani, 12150
* Corresponding author, E mail: wandeeta@nu.ac.th

2



King Mongkut’s Agr. J. 2024 : 43 (2) : xxx - XXX MIANYATNTZIDUNAT 2567 : 43 (2) : XXX - XXX

statistically different from the HSM10 group. It was also found that the HSM10 group had the highest
immunoglobulin M (IgM) concentration (P< 0.05), including the pig in groups HSM10 and HSM15 had the highest
immunosglobulins G (IG) concentrations (P<0.05). In conclusion, the level of HSM use of 10% in the diet had
the best result in nursery pigs.

Keywords: hemp seed cake, nursery pigs, stress response, immune status
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Hadevedvdnaifanufstesiunnuaisnvosansudaanmeiuy Wy muASERINNNTINTININNLY
mswasuwUasanmwndeslvsl mssedifiednddumadnamdenginssumedennvesansilietrsiungulvl uazns
Wasuwaslnrugeims dsamnvasnnueioaiildndnuniududuiiinvesanisveinmaaiagiulandme
viofi3unin Ang set back Swshetadeiifeesiumsiimunssansawsdenisgesuazgaduasemnslussuuns
goganivesaniveuilni Juinnuiansazlionnisviendenasainuguu (Post-weaning diarrhea; PWD) (Rhouma
et al, 2017) Fsflnrwdrdydensfnlsalussuumaduemns annzeiai divdngnsanas Sasaneansasiiniy
dmfunisiia PWD anuduiusseninam1sdnnisuaans uaggngns saufien153nn1sanInminges n sUwifouide
wupilise wagn1sdanisnieuadnd dewasenisadegdduniunaznisiasaidvlngnsanas (Pluske et al, 1997;
Rhouma et al,, 2017) ms@amuasnaiondsmsiduiiadvddyronsinumatainindns uasitunumiiddalunis
Headnd Tngaanaientudwase Sasnsiduveniala anusulaiin waznginssuvesdaiiunndiaiull witade
wanillaifigmelunsussiiureuaiiuitiieaniuranumaion wedsidadeainma o1y aniuzguam Lazans
itus Fedunsineilussdunmaudeuslamewjiseneendindu wararuduturesssdunesiven Jaduitnmaniily
msfnvinansgnuantadodug Tasawsdednignadisanuiaiealuszezinaiuiu seduraanglanosinosd
(Glucocorticoids) AgnszRun1saianglaillaiaiuda (gluconeogenesis) suensaanslosu uasnsEUILNSLULN A
Fuduq Feendumsudanuzamnueisavosgeiludannsansiaialdanden Tanlunsasvoudisziuanuaien
wuuiealnl vde ludhanantug I¢ fwdaziinnudurniunndadonsdefudnfifiansiden uinswdeansie
mmm%‘amL‘ﬁwajﬂszLLaLﬁamﬁuﬁnﬁ’nmﬂszmm 30 W (Giergiel et al., 2021) setaduanuundsusiuresdadonis
Futadudng msfinwszduamuduturesosluunesfveaindufitafiansvhasglufunisfnuszdumsudsy
maqﬂﬁﬁ%maaﬂ%m%’ulﬁaeﬁ”’mm’mL‘?iaﬁu‘uaamamsﬁmmmiLUSammaaizﬁuaaﬁmmmLﬂ%ﬂﬂ (Palme et al,, 2012)
Feiulugnamnssumandngnsdmensumaiaiduansssumiiioananueion Sefgradufivnadensianded
annsnthanldUsslevdlunisiouraneninduiinvesndruiefiiAnenisuinduuas Sniavannisdsdudnd &
Uszlowilunisnsegdunisiuemns anaunsealuan1iesiee (Silversides & lefrancois. 2005) @oARdasiusnga
484 Kongkeaw et al. (2022) #Aldfinsuszyndldnniyuedauusiaduluemisanssu-yu dronsedunsiueInis
aunsnUiuUsnnsdsuemaduthvin uazasmmuiaiennnsnsadeusziuesesluuneifvoaludon
vosgnsszozals uaznansldnnudnfyumenu (crude hemp seed cake, CHSC) fisgfunsld 2.5 - 5.0% luevns
vesqnssrazian-Julidmasioussansamnsnan uaztoulusiiifstestunsiueyyadasuiieSouiisuiungy
AIUAY (Jaimasri et al., 2022) Lﬁaaﬁaaﬂmauﬁa%mmﬁmﬁzgﬁmﬁiﬂiﬁuqﬂLLazQmﬂﬂﬁ’mmmﬁﬂu‘iamﬁw 3, 6,9 LA
Usznausieg wnuuilaluaiin wedn (gamma-linolenic acid, GLA) 1y nsadlutadn (linoleic acid) wagnsaalutaiin
(linolenic acid) daifunsalasfusududesnsnie SaduasdsfuiiamsailldlunisairsnsadlassimunsSludn
(e|cosapentaen0|c acid, EPA) fiusgleatidnglunisanseiumaiaainesea (cholesterol) waglnsnalwslss (triglyceride)
Twden Favzdreifivsedvnoaanasoasing (high-density lipoprotein cholesterol; HDL-C) Lﬂumumlwuwumw
‘vm']LLuuTumagja%qLﬂuisuuumawusuuaamLaammq warnsalalatzlangedludn (docosahexaenoic acid, DHA) ’r]ﬂ'VNENlI
nsalusfuiidndulungy omega-3 isnameldannsaairaedld Inefiwdndnuaiitiunsatnduarlinanassldly
ﬂixmumiaﬁmﬁwﬁmﬁumﬂLuﬁfﬂﬁ’fgﬁuwmuﬁﬁwﬁuf"@mmmﬁaﬂﬁsmm 6-8% fnuanUAvadleaIvng uavaisoen
gviEnsanmiiiauaudiniselunguvesarsuauunduesd (cannabinoid) a1seengnifsnaidniduoyiusieglu
nguwes Ilauauuduses wostu wesfiueed wasalauosd Tnsarsnguengg el wwgninnduvesanseangns
191 cannabidiol (CBD) uag tetrahydrocannabinol (THC) LﬁaﬁmumauLsumsummﬂsi’ﬂﬁgﬂéfanmmgwma Aryreded
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Anenmanunsainlulduszneuluansomisdadla wu lugduuuleomisitandu (functional fiber) (Kongkeaw et al.,
2022; Rocca & Salvo. 2020; Ryz et al,, 2017) uaztduingAvemislunguunaamdanuislusiu egsening n1ndn
wides uazdraziden MeguantEinianil warasesngrisystanin nslindadyuduemsvesisians 2% ounasn
10 ¥u wag 5% luvaq 21 wdssgn :nnsAnwves Palade et al. (2019) wuiidswafrentsieuveseulsiiiu
oyyadasrludonvecuiians aonadeatu De Petrocellis et al. (2011) I¥agunvdvesinlauauunduesd wagnselusiy
WwPwnsEiuNIINTEUILINMIUSINsTUIUMIShiay wesiiumsaiiieesiuu Prostaglandin (PG20) Tuusians Fswaain
Prafutuasiininvedilauauundussddiluduaiufanssuvessrunieulauauuduess (Endocannabinoid
system; ECS) ldfin1ssassszuuilludnivaaemuinanuisn vsamiennstan dunisdnau asdueyyadass
nszfunlidudy Uiuusessdumnudulalin uazAIuANnsuBuNdy (Rocca & Salvo. 2020) usililoswnonsnuiansly
Tueuundussdressiuniduiludniimsygiadeiitioninn defu nuneassiisdinmaiwanassldannisafaistu
Lmﬁmﬁzy%ﬂgﬂLLuuaﬁmLﬁu HunszUIuNsUAsuLUamsnen ke niude nwda (hemp seed shell, HSC) waqtidau
YpeN MUAni Y (hemp seed meal, HSM) :uwwﬂizﬂaﬂuqmmmiqﬂﬂﬁmﬁuﬂizﬁm%mwmimﬁm Anwsgau
wignanUiseneentintu sedusesluuneiiven waysyaugiauiulugnseyuia

An1sAnEN

nuATeEldTumIiuTes nAaenssnshituguamssiiunisedninunsiiionuinemans  luoyyn
@il ANan.0003/2565 ﬁﬂmmmuﬁmﬁm‘ummu (crude hemp seed meal, CHSC) mﬂﬁagmmaﬁuﬁ:ﬁmﬁmlma
(Thailand’s native strains) Sufunanasgldanmsatmiiuiyedaenssianisatmiu thuusliessendenies
unayulng fva We2perfect, China \iewdsuulandsnmen Tnsnmsuaseuusnidinan 1 uifl wdinhwnseudiu
ATINTIVWIA 3 Tadns Wowendau HSC adavenuoen uavthduiniunznsesllunliazBondnadsldinan 1-2 ud
udhsseurunzuAse 2 Sadwes uasluvissganadiiuszinsauen 1 ﬁaﬁmmiﬂ%ﬂqmﬁw NITUIUATT
Fanananunsauendiidy  HSC wlinaziBen warldilu HSM  Fwawnsodunsldindeluanainit 6.16 dw
aslulainsnanasndn 4.81 dau waz WEWIUTIY (gross energy; GE) anaendn 205 @ dwiudnduvedusiufiudu
31 2.06 du SnalWlndadeuyt (phytonutrients) wazUsEdnSnmuesansinueyadasey (antioxidant efficiency)
AT (Table 1) néouadinisnsiesaunsalusiu nsnoziily LATUIsMUBY HSM (Table 2) uazifiudnuimgdud
gaumni 10 °C iomuauanefivzaulunisngn uazvrasnininnawudiu

Table 1 Comparison of chemical, phytonutrient composition and antioxidant efficiency in crude hemp seed

cake and hemp seed meal.

Units (%W/W)

Item Crude hemp seed Hemp Seed Meal diff
cake (CHSC) (HSM)
Chemical composition®
Ash (%) 5.20 7.21 2.01
Carbohydrate (%) 49.87 45.06 -4.81
Crude Fiber (%) 18.17 12.01 -6.16
Crude Protein (%) 30.40 32.46 2.06
Crude Fat (%) 6.84 7.95 1.11
Moisture (%) 7.69 7.32 -0.37
Gross Energy (kcal/kg) 3,799 3,594 -205.00
Phytonutrient composition?
Cannabidiolic acid (CBDA) 0.005 0.115 0.11
Cannabidiol (CBD) 0.005 0.037 0.03

Cannabinoid (CBN) 0.002 0.005 0.001
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Units (%oW/W)

Item Crude hemp seed Hemp Seed Meal diff
cake (CHSQ) (HSM)
Tetrahydrocannabinolic acid (THCA) 0.001 0.011 0.01
Tetrahydrocannabinol (THC) 0.001 0.026 0.03
Antioxidant efficiency (mg GAE/g DW)?

Total Phenolic Content (TPC) 14.92 32.31 17.39
Antioxidant potential capacity (APC) 10.97 21.28 10.31
DPPH reaction (ADA-DPPH) (%) 39.28 41.98 2.70

Note: 'Central Laboratory (Thailand) Co., Ltd
Cannabis Extraction and Analysis Laboratory at Cannabis LAB Laboratory for Motional Cannabis Research, Faculty of Arts
and Sciences, Kasetsart University Kamphaeng Saen Campus

*Animal Feed Physical Laboratory, Natural Resources and Environment, Naresuan University

Table 2 Fatty acid, amino acids and mineral composition of hemp seed meal used in the experiment.

Composition Unit

Fatty acid composition

Palmitic acid (C16:0) 1.03
Stearic acid (C18:0) 0.40
Arachidic acid (C20:0) 0.11
Behenic acid (C22:0) 0.05
Saturated fatty acid 1.61
Palmitoleic acid (C16:1n7) 0.01
Cis-9-Oleic acid (C18:1n9¢) 1.50
Monounsaturated fatty acid 1.54
Cis99,12-Linoleic acid (C18:2n6) 5.30
Gamma-Linolenic acid (C118:3n6) 0.06
Alpha-Linolenic acid (C18:3n3) 1.35
Cis-11,14-Eicosadienoic acid (C20:2) 0.01
Cis-5,8,11,14,17-Eicosapentaenoic acid (C20:5n3) 0.03
Polyunsaturated fatty acid 6.77
Unsaturated fatty acid 8.31
Omega 3 (mg/100g) 1382.57
Omega 6 (mg/100g) 5372.41
Omega 9 (mg/100¢) 1516.62
Amino acid profile (mg/100g)

Alanine 1759.87
Arginine 468597
Aspartic acid 4057.87
Cystine 543.58
Glutamic acid 7153.83
Glycine 1711.70
Histidine 1211.90
Isoleucine 1507.60

Leucine 2651.77
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Composition Unit
Lysine 1494.46
Methionine 725.95
Phenylalanine 1861.59
Proline 1393.08
Serine 2102.04
Threonine 1436.67
Tryptophan 456.41
Tyrosine 1243.80
Valine 2010.61
Minerals (mg/kg)

Calcium (Ca) 2968
Copper (Cu) 20.89
Iron (Fe) 56.96
Magnesium (Mg) 10,330
Phosphorus (P) 22,825
Potassium (K) 17,080
Selenium (Se) 0.78
Sodium (Na) 49.9
Zinc (Zn) 117

Note: 'Central Laboratory (Thailand) Co., Ltd

UHUNTNARBILATIINTNAADY

TNLLNumSwmaaﬂLLUU?jmamyiiﬁ (completely randomized design; CRD) Anw1n15h4 HSM Iummiqnwﬂﬁ
unnARnaY [(Landrace x Large White) x Duroc] 91u3u 40 67 81¢ 21- 63 Tu thnifn 5.48+0.2 Alansy Lﬁqunﬂfu
mheddelnrumansanseyuia AaznuRsmMansT wineideusms lulsadeuszuulaifinseunueamgiisening
28-30 asrivaLiva duanseonidu 4 nduq az 10 919 ax 1 61 19 HSM Usenovlugnsemsdissdu 0, 5, 10 way 15
Wasidus (HSMO, HSM5, HSM10 wag HSM15) auddiu sauanstumisidadiuingivluansemns tnenisandndau
voamniunios uazdrauden onaunudie HSM lugnsens (Table 3) sutignsyndaldsuemnsiifiusanalasus
laitfosninAnudosns vesanssvezayuia (NRC, 2012) ownsilldlumsinuivsndnuasldnaassansly 7 Juidu
Tngemsazrunswauuagdainilfinnsgiuanmeufoinisnanovnsdnd aniidouasilnousudesvun ans
inwAsEnanse amTinerdousms tnsldaungilunisdaialugag 70-75 °C knunzunsauiiegarutiueanaine1mig
dadiasiegamaill 100-105 °C Wuszeziian 1-2 Wil

nstuiindeyauaznisiiuinagng
Guiindeyauminigns wasUSnaemsifuieAnnumussdnsnmnisadn laun gnsinsasyiule
wagsie Ty Usinuemnsiiuie Ty wasUssansamnislidemns duiindeyaausuusiennisvieade lnedinasinisli
= o < a o £ 2 & v o % 3 v < o
AZWUL fiD 56U 0 939152udeUnR S2AU 1 gaanseRadaduneu seau 2 gannsuludluiieganseuls uasseu 3
gavszwanlut (Haruthai et al, 2018) #inguuugansziazgUuRnsalfio s aumaznquaIzgnA LI A INEATAT

NATINYDIALUULDINITNBITI

azwuugaase (DI) = —
SnnuTuneaes

Pugnsifienisvieudevesusazngy X Jueads X 100

DI (%) =

(ansvisvalungu X S1uiuneas)
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deduganamanesluiuil 42 veanisnaaes iitumegadenansynirluannedadlionsims lnonisiane
\donu3iinune (Jugular Veins) lagldiduauin 18 x 1 (0.9 x 25 mm) sgvasntatzidenwuugayainia 29lily
pumgiivesielidenudai wazuendu (Clot) wiadondrufiusn Jinseidnuusiaziumendndonlastun
nravusudladuardesneldindesgansaad ndsnduinideausduantuiiomanuduiureadaben uindon
dauiaes Juenanizedy diluiiasiesiniainududuves Superoxide dismutase (SOD) way Glutathione
peroxidase (GPx) Si%ﬂgﬂmmaa‘u Ef’lL?f’\]gU Superoxide Dismutase Activity Assay Kit , Glutathione Peroxidase
Assay Kit #1875 Colorimetric fianuenanduuas 340 uay 450 wiluians AUEIRU fer3es Multi-mode Microplate
Readers (Synergy H1 Biotex) TnUsunagesluunasigaaaindlsdiauienlagld Accu Bind ELISA Microwell sng35989
Bushong et al. (2000) way Fa8LA389 micro plate enzyme immunoassay wusidonduiianiuenanziwdy iy
aymUsunaBuylulnayiu (G IgA uag IgM) lagldndnnisves Immunonephelometric fewedes Atellica mais
Y4 (Zheng et al,, 2019)

nsAATIzvidayan1eaia

aswrideyalaunsiAnNuLUsUTILTINlAgTS Analysis of Variance (ANOVA) uagil3guiiisuaiuunnsg
299A1aaslA85 Duncan’s New Multiple Range Test (Steel and Torrie, 1980) Imai‘ﬁﬂil,l,ﬂiuﬁ%%ﬁ]gﬂ SPSS version
28

Table 3 Composition of the experimental diets (as fed basis).

. Dietary treatment
Ingredients (%)

HSMO HSM5 HSM10 HSM15
Broken rice 30.00 30.00 30.00 30.00
Grounded corn 19.35 19.20 19.30 19.45
Skim milk powder 5.00 5.00 5.00 5.00
Soybean meal 34.20 31.50 28.50 25.50
Rice bran 6.00 4.00 2.00 0.00
Hemp seed cake 0.00 5.00 10.00 15.00
Soybean oil 2.20 0.15 0.20 0.25
Lysine 0.10 0.15 0.20 0.25
DL-Methionine 0.25 0.25 0.30 0.30
Dicalcium Phosphate 1.60 1.60 1.60 1.60
CaCOs 0.50 0.50 0.50 0.50
NaCl 0.35 0.35 0.35 0.35
Vitamin-mineral premix 0.25 0.25 0.25 0.25
Anti-mycotoxin 0.10 0.10 0.10 0.10
Pellet Binder 0.10 0.10 0.10 0.10
Calculated chemical composition (%)’
Crude protein 22.03 22.13 22.13 22.12
Ether extract 4.63 4.51 4.40 4.29
Crude fiber 3.43 3.62 3.81 3.99
Metabolizable energy (kcal/kg) 3,401 3,408 3,412 3,419

Antioxidant efficiency (mg GAE/g DW)?
Total phenolic content (TPC) 17.83 20.79 22.36 22.97
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. Dietary treatment
Ingredients (%)

HSMO HSM5 HSM10 HSM15
Antioxidant potential capacity (APC) 8.90 10.85 12.47 13.12
DPPH reaction (ADA-DPPH) (%) 15.17 18.19 21.03 21.56

Note:  'Central Laboratory (Thailand) Co., Ltd

Animal Feed Physical Laboratory, Natural Resources and Environment, Naresuan University

NANISNAABILAZIA5al

UseinSamnsuingnsayuia

M3l HSM it CHSC amiunszuaumsu$udgimemenn andaudsenevveadeloas an
Uszneulugnsensanseyunalusedumsld 0, 5, 10 wag 15 % sudidu sansAnwimudn gnsngu HSMS5 1leld HsM
5 9% luownslaldssasionsiuld mafiuuiing masayiulnvesansoyuia fsdenndesfunisfinuues Madsen et
al. (2022) \fleld HoM Tugnsomsansfuiisedu 4% winnnsfnwiwuindield HSM 10 % luewns (ngu HSM10)
fnavilsimindansiududionSsudiouiungy HSMO way HSMS egrsditduddameada (P<0.05) uazannsfin
igmusinansngu HSM10 fUSmmewnsdinulfladedeuludanifi 12 wnndiansngy HSM15 Ausedunsld
HSM geaalunsfinundl sauisgnands HSM10 Sishsnsiasniulngsfigalutasaosduniiuan uasgefiganasanis
nAABY 6 AUAA (P<0.05) wiitileld HSM 15% Tusmnsndudsualviansiuensanaslurag 2 dUaniusn vilvinady
dhsmsiagivle Wewsuduansngy HSM10 (P<0.05) Fsenaidululdinnsld Hom Adsasiiduveaddoniudnnas
oedloldfesedy 15% denasiosaniAvesensiwilinisiuemsvesgnsanasdazdangldangnsomsideld HoM
15% Usinaudolovenuvesgnseninsazgedia 3.99 % Tsaenndesiusienuues Jaimasr et al. (2022) Aldmnudadsy
¥ (CHSC) 5 % lugnssvenidnvillvionsiiielove 434 % shlvimsfuewnsvesgnstiuuiliuanas usfly
nsfnwiivdannnaaesdediunnil 3-4 way 5-6 anandu HSM15 Aanansauiusld Auemnslddutuauiiaads
yesUTnaesnauldiade 6 duaniliunndsiuynngunismaaes uazsnsnsissaaiulaiede 6 duanilissengy
HSM10 (P>0.05) dhugnsnga HSM5 wagnay HSMO Sunliiiuiinuensiinuldladeseiuludunii 1-2 Tndides
funau HSM10 (P>0.05) dnsudmmmsiasuommsdutmiindalalunnd1enaada (P>0.05) sewiingumanes (Table
4)

Table 4 The effect of dietary hemp seed meal on growth performance of nursery pigs.

Dietary treatment

ltem SEM P-value
HSMO HSM5 HSM10 HSM15

Initial weight (kg) 5.44 5.49 5.42 557 0.04 0.66
Weight gain (kg) 14.44° 14.32° 15.98° 15.21% 0.19 0.00
Final weight (kg) 19.88° 19.81° 21.40° 20.78% 0.20 0.00
Average daily feed intake; ADFI (g/d)

Week 1-2 353.50°°  352.19% 407.39° 334.09° 10.19 0.05
Week 3-4 550.37 512.54 572.81 536.30 13.49 0.47
Week 5-6 679.53 726.86 747.98 754.89 16.10 0.35
Week 1-6 527.80 530.53 576.06 541.76 9.05 0.21
Average daily gain; ADG (g/d)

Week 1-2 200.51° 213.77° 247.96° 206.12° 5.02 0.00
Week 3-4 376.53®  347.45° 412.25° 406.63° 8.78 0.02

Week 5-6 454.08 461.73 481.12 473.47 4.89 0.21
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Dietary treatment

ftem HSMO HSM5 HSM10 HSM15 >EM Prvalue

Week 1-6 343.70° 340.99° 380.44° 362.07%° 4.50 0.00
Feed conversion ratio; FCR (G/F)

Week 1-2 1.76 1.65 1.65 1.63 0.03 0.43
Week 3-4 1.46 1.47 1.40 1.32 0.03 0.15
Week 5-6 1.50 1.57 1.55 1.59 0.03 0.66
Week 1-6 1.54 1.55 151 1.49 0.03 0.81
Diarrhea incidence (%) 7.10 5.00 7.50 6.90 0.76 0.67

2P Different superscripts in the same row indicate significant differences (P<0.05) among treatment groups.

A0MUIANTU LATNI1TNUAUBIRBAIINIATEAYBIENTOYLIA
dmsunsinuanuzgiduiuludonvesgnsoyunailésu HSM 9nmsnsaaeuanututuresduylulnay
AU (1gM IgG uaw IgA) Wunansnquild3u HSM 10% dauarilin 1gM luiengendn nqu HSMO, HSM5 uag HSM15
(P<0.05) dsugnsnga HSM10 uag HSM15 wuinilseau 1gG ludiengendnansnay HSMO daugnsnga HSMS 3
wwiltilndidesiungy HSM10 waw HSM15 (P<0.05) mansdnudsnaningumsvanesdaluaniisieatutumaiiss
FI5UUMIIFUIBINALUY Evaporative cooling pad system fidenndasfunisidsadegnamnssuluiagiu @
apmndosfunmsAnuwes Vodolazs & Lauridsen (2020) isesuliingnansiifuuuainuiansdlésuiduudaiyesly
52U 5% fanududuvesduylulnayduinnninguauauegaiiteddgneada (P<0.001) onalunauiannugdans
Ig5uasiifinsaluusinliddusa (Polyunsaturated fatty acid; PUFA) TutSunasdiunnwefiazdsmaliamududuves
wadinidenuns wazdunlnadnludsuasunlandlowSoufivuiuemsiill PUFA s aenndesuniswds n-3 PUFA
TuomsgnsvamaInugunYIsduaiun1snIsasyiule ananizeien aneinsviends uarnsedugiauiula (Li
et al, 2014; Zhang et al., 2020) @wsun1sld HSM Tuemsdnd L{‘]umag’wﬁ’ﬂﬁmsaaﬂqm%‘mﬂ%aLﬂﬁﬂziwa'm%m
warUsvannaan1izANIATaniAnaInUfATeneendiadu Jeainaunnasswuinszduvesioules Superoxide
Dismutase (SOD) Tunanaunwesgnansnay HSM10 wag HSM15 f5g6iu SOD Andnngs HSMO wag HSMS5 (P<0.05)
wansingnsiiAuemsid HoM (Judwdszney aztheannisfavieueseulsilumsdestunsiinesndlad
(antioxidative enzyme) titeluviwmthiissjisenfiediamdu (dismutation reaction) Hivaneuyadastiina1nn1sLaT
wanyneluwad daungu HSM15 Fadusgdumslégeantiudmariliioules Glutathione Peroxidase (GPx) fiAam
Wadugegaillewssuiisuiungudu (P<0.05) Faainsienu GPx Tudsuvesqnsviseny 42-63 Yu axillausinines
dmsunsissufisowenoules Tlunszduufisenidnduselelasiesesnledlnsazeglusuimdngnilnlou udayls
miﬁwLﬂuwamﬁ’mﬁﬁqmﬁwmaqﬂfjﬁ%aﬂumsm‘uquamazﬂﬂamamaa‘ (Stukelj et al., 2013; Vaskova et al.,, 2012; Xu
et al,, 2018) azunnsld HSM lugnsemnsasisananizinseneandinduluseduwadla aenmaesiu Le et al.
(2019) uaz Omthonglang et al. (2021) dm5UN13ATIIAOUANILIATEAIINSEALTRSIIUARSATealwEoRENT WU
ansnau HSM5 flszdunsifveaiininaningunismaaesdue (P<0.05) daugnsngy HSM10 fuwnlifilndidsatugns
N HSM5 usifiAnsnndnansngs HSMO, HSM5% (P<0.05) Gsaenadeaiiu Kongkeaw et al. (2022) uaz Michael et al.
(2022) fisrenuhiyrsannsoanUiinasesluunesivoaludnild egslsinuanuduiussening SOD way PGx 9z
wndufuInuMAaemuaIudueseulesl SOD fanasiuussziuarududures GPx ffudy oraidlesinann
Tu HSM $iUSuneuaee Polyunsaturated fatty acids (PUFA) ﬁ'&Tﬂmﬁaaq'mnmzmumiaﬁ’mf’lﬁu 4 PUFA nseAu
anuzvasansiueyyadasyIngluduiusfunisnsedu Nuclear factor erythroid 2-related factor 2 (Nrf2) Snviadad
dndumsduds NF-kB %I’dL{"Jumﬁﬁwmuémﬁuiwd’ma’ﬁaaﬂqwéma%’;Lﬂﬁsuaﬁﬁ’zgm CBD wag phenolic compounds
%ﬁmﬁ'wﬁ'ﬂ%’uamaLLazmmmé’ué‘?@mﬁnmu‘uauaﬂmﬁ lipoxygenase Taganunsaidnduiuloseuvenndnd iy
cofactor dswaloulasidindlianunsnvhenld Weanslunguilfuouyadasadwlulianauds oyyadaszazidily
ogluAfislonuud (resonance) uazyililaanadundiafiostuuazanamugulsIvesoyyadaszas (Nimse et al. 2015;
Palade et al. 2019) Tnsnsuansisannednfiameluuaznisueniead Usedumsdeldanusinaemsiiiu Sasn
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maasivls uazszaugesluuneifvea wuiliivewansfnwuansliduiansfinu HSM anansatesiuarunien
U isereandindu wazdrsannismierniibiiianissniavlussdueadld daunsnsiaaeuarduaiiveaienly
ns@nwllanuanuuanaeiunieada (P>0.05) (Table 5)

Table 5 The effect of dietary hemp seed meal on immunological function, oxidative stress derivatives and

hematological changes in nursery pigs.

Dietary treatment

ltem SEM P-value
HSMO HSM5 HSM10 HSM15

Immunoglobulin (mg/dL)
IgM 41.43° 42.18° 55.15° 40.37° 1.95 0.01
IsG 22750°  247.80%° 268.40° 267.50° 5.39 0.01
IgA <25.00 <25.00 <25.00 <25.00 0.00 -
Oxidative stress
Superoxide Dismutase (U/ml) 121.12% 125.32° 79.98" 73.37° 7.94 0.02
Glutathione peroxidase (U/ml) 620.74° 643.50° 651.92° 764.20° 17.88 0.01
Cortisol hormone (Serum) (ug/dL) 5.20° 2.32° 3,53 3.98% 0.31 0.00
Total blood cell
Red blood cell (x10%/cu.mm) 6.99 7.08 7.15 6.82 0.09 0.59
Hemoglobin (g/dL) 11.72 11.62 10.84 11.04 0.19 0.28
Platelet count (x10%/cu.mm) 38.68 36.44 37.85 38.04 1.40 0.96
White blood cell (x10%/cu.mm) 14.20 14.97 14.80 15.97 0.40 0.50
Hematocrit (%) 36.60 34.50 34.60 33.20 0.53 0.17
Neutrophil (%) 31.00 35.57 39.33 34.17 1.52 0.31
Lymphocyte (%) 62.33 62.67 61.38 67.00 154 0.64
Monocyte (%) 4.20 3.83 4.50 4.50 0.24 0.74
Eosinophil (%) 2.20 2.50 3.33 2.43 0.23 0.36

2b Different superscripts in the same row indicate significant differences (P< 0.05) among treatment groups

d3Unan1sAnen
mMndnfyvs ArunszuImnEanenmibnzay asnsaliifuingiivemsansszezeyualdie 10%
dawaasimfmﬂ’ﬂqm Uhinaewnsiinuadedety Sasmsiasyiuln ansedutesannuiaisaendinduianslunay
mouenead anszdusesluunesfvesludonans Sniailsdsedugiduiurosansldunsydu IgM wae 196 Hnduly
anmelietutuniadsfieszuunssEuIBeINALLY Evaporative cooling pad system fiaenadasfunisidsads
geamnssuludagdu

a a
nAANIINUIENIA
VBVBUAMUIIN LiiSadma I11in dwsunmisativayu Fgavdmiunisneaswasiidunigliaiusiuianiu
NUITYTENINUTINLAZUNNING N HULSAT
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