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Effects of Hermetia Illucens Supplementation on Fecal Score, Blood
Profiles, Immune Response and Small Intestinal Morphology in
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2 o 2 AP AR W BoNGOlHI, Hermetia illucens)®] 717t ol fA=2] B¥AS, AL, AukS 9 &%
Fejoll mAe FIFE o] sl FHoct 2 HHES fl5l F 2459 o]AH=(Landrace x Yorkshire x Duroc;
5.8610.13 kg}& FAlstgon, /AAIZO] 7|9tste], 442 GHbE, whEd 154 2bdQle] HiAlstglch. A@7|17H
0~14Y7F APstAct. AY A e S5pp-thFd 7| 2A RS dRTE 5lo] 712AE W HIE 1, 2 9 3% 7%
Ae|7h 2FEQUeh. A G4l AR W HIG H7kaede] S71gel wet @5 T9a(p<0.01)2F SAMH(p<0.05)7t
FHoR Frlole A0R Uegon, AP1E AFHos Hashe Aol TEEUTHp=0.08). T, HATESA
¥ F TNF-¢9] 4= Ale W HIS H7heEo] SVt det A3 og Fasts Aol #EEACH(p=0.067),
FHR| S E3 HIO H7hpgo] Z71e] whet AFH 0 R rashs Aol TAEAUHp=0.058). 2P lA HolA]
Ao §1& ol HI9 7lpEo] S71EE /A= f94 a7t Uebdth(p<0.05). & A3 AnE2 S8l
el AR W HI H7He ol 8AES AR, Hauks 2 AFge 0] 3440 538 vX e A& ARt

Abstract This study was undertaken to determine the effects of feed supplementation with Hermetia
illucens (HI) on the fecal score, blood profiles, immune response, and small intestinal morphology in
weaned pigs. A total of 24 weaned pigs (Landracex YorkshirexDuroc: 5.86+0.13 kg) were randomly
allotted to 4 treatments and 6 replicates on the basis of initial body weight. The experiment was
accomplished over 0-14 days. The dietary treatments included a corn-soybean meal diet supplemented
with 0, 1, 2, and 3% HI. A linear response to increasing dietary HI was observed for the number of
monocytes (p<0.01) and eosinophils (p<0.05), whereas red blood cells tended to decrease with increasing
HI levels. Plasma TNF-a levels were also determined to linearly decrease with HI supplementation
(p=0.07). Moreover, a linearly decreasing tendency (p=0.06) was observed in the fecal score with
increasing dietary levels of HI. Weaned pigs fed diets supplemented with increasing dietary
concentrations of HI showed linearly improved (p<0.05) duodenal villus height during the study period.
Taken together, these results indicate the beneficial effects of HI on diarrhea reduction, immune
response, and small intestinal morphology in weaned pigs.

Keywords : Hermetia illucens, Fecal score, Blood profiles, Immune response, Intestinal morphology,
Weaning pigs
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Table 1. Chemical composition of the experimental diet

Hermetia illucens levels, %

Items

0 1 2 3

Chemical composition (%)
ME, kcal/kg 3,350 3,350 3,350 3,350
CP 1899 1898 19.02 19.02
Ca 0.73 0.71 0.85 0.85
P 0.73 0.71 0.68 0.65
Lys 1.20 1.20 1.20 1.20
Met + Cys 0.71 0.72 0.72 0.71

"ME, metabolizable energy: CP, crude protein; CA, calcium; P,
phosphorus; Lys, lysine; Met, methionine: Cys, cysteine.
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AL s7] fiste] Ado] FEEE Al
(1490l e =AY AFWolx FAS Aot
EDTA”} A2]® vacutainer tubed} separate serum
tubedll 242+ 5 mLA Eotth. EDTAO =33t dH2
24A17F gkl @4 E-47|(HEMAVET, Drew Scientific
Inc., Oxford, CT)E& °]&3dt] WEF(WBC, white
blood cell), S1=2241(Hb, hemoglobin), ALY,
lymphocyte), Z57(NE, neutrophil), ©3-+MO,
monocyte), ZAFHEO, eosinophil) ¥ ZFTH(BA,
basopgil)& S7d5tAH.

2.3.3 HAHZ

FH ff cytokine EH[FS S7517] I8t porcine
IL-18, IL-6, 1gG, TNF-e kit(BD biosciences, USA)
£ 0] 835}t Capture antibody(anti-porcine IL-1
B8, 1L-6, IgG TNF-e)& coating buffer(0.1M
carbonate, pH 9.5)2 343t & 96 well microplate
o 100 pxL# Y1l 4ToA 124753t BHEAIFTH

F9% 96 well micro plate Z+ well®] coating
bufferE AASIL wash buffer(0.05% Tween 20,
PBS)E 33] AAsIIck. ©o]F blocking buffer(1%
BSA, PBS) 200 pLAS ¥al A20A 1~241%F 57t
Astget. olE A 33] AlFE ¥, sample diluent
solution(1% BSA, 0.05% Tween 20, PBS)2.2 34¥
EHE 200 pLA G3lom, o]E ThA] A20fA 2~44]
et FRSAIZl & 43] AEsHHE o]F working
detector(detection antibody+Avidin-HRP) 100 gL
A G AL2o)A TAIZE RESAIFT ¥R & AlFsH3le
™, substrate(TMB substrate)& 100 xL 21
FollA 308 &% FESAIHT

2N HzSO45 ¥1l ¥h&-& GAAZ] &, micro-plate
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reader(Benchmark Plus, Bio-Rad Laboratories,
USA)E 450 nmollA S35 SHs3lon, 2449 &
FIAE 0]83l9] [1-18, IL-6, 1gG TNF-22] IS
P,

2.3.4 2% HHY
A% ) o] Yeery wiske Bas] glske] A
Y F2 A BE A5G 2402 SHs900, Aol

A%, 3 9 3L 5 cm AESITE AFHT 4% Al
= AIeE AFHS o2 10% formalin &9o] X
st} AAFAN|F o2 HWASH 7] $F Byttt
|2 =0|(VH, villus height)?} 89 Zo](CD,
crypt depth) 317] 9J3tod 10% formalin -&240]]
HZF o] QId A|REE paraffin®© & THAIZ] & 6 m3
712 Aot azure A9t eosinel. 2 FABIATE FM
3 AlE= 408 HiE&ollA MAEW|F o R S5t om™
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Fig. 1. Effects of supplementation Hermetia illucens on

fecal score of weaned pigs. A tendency for the
linear decrease (p=0.058) was observed with
increasing levels of HI.
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Table 2. Effects of Hermetia illucens supplementation
on blood profiles of weaned pigs

2 1 Foksel Bzel Z7el et B@7Y 4
27k YA 0.2 Ak o] BHEITHp=0.080).
Sole} 5P| WS Sohselo] Whgol 27t
ol et 4YH O F7lske G2 At ebget
(p(0.05) o} AT FBoAL Bol5o] F7bo] mre
R9129l b} et sk
B ¥/IRE B BE AT ) A ABSeIA 1%
B2 GEukgol WsA QeolE Brska ol
of 7ol we} gETe} ST BTk AL A
F3p7] ofelg 0= Kol Aoto] TRy AT
SpTol] B3 ATF{220014] Rol7] 094 Al A] o]
% o] o5 TARTO) 3719} we] Boldg et
2 A7AueL gABHAT B AT E3 who
A olgAloz H3Eel et o]F B o) &3
T2k 37Kt Aoz weksich o, By ) wE A
BE AeehoR B4A We) o) $A[23)% et
Yol Solxel Bl gl Aoz oA, i)
Aol S5l A7tol we Poista wsk WA
A 91koH24,25), oG AHE A Wl 10%7H4) 7K
Aol £ ATt A BeToh Sake] A
93 37t 0 v SIcHL4L Teht B9l He
Ueht st 2uke m2A) ok, wet] Bofse
of A7h4zo] ol A Qg XA g
Ao Azdr

0]

7 Y Fohsol H7krEe] oA
2= Y Table 33 2tk HARES &
L-18, TL-6, IgG= &5l A7t 094

Hermetia illucens, % L p—valuez
Items

0 1 2 3 L Q
RBC, 10°/ul 649 581 561 566 033 0.080 0.279
Hb, g/dL 10.13 892 9.11 9.12 043 0.156 0.173
WBC, 10°/ul  27.72 23.92 22.67 24.68 1.54 0.148 0.074
LY, % 60.39 61.84 6236 62.16 2.60 0.622 0.755
NE, % 35.39 32.06 30.47 30.69 2.51 0.190 0.501
MO, % 273 4.12 508 503 048 0.001 0.147
EO, % 140 1.88 197 202 0.18 0.025 0.651
BA, % 0.08 0.10 0.12 0.10 0.03 0.638 0.599

'SEM, Standard error of means.

’L, Linear effect; Q, Quadratic effect.

RBC, red blood cell; WBC, white blood cell; Hb, hemoglobin; LY,
Lymphocyte; NE, neutrophil; MO, monocyte; EO, eosinophil; BA.
basophil.
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(p=0.067).

Table 3. Effects of dietary supplementation of
Hermetia illucens on immune response of
weaned pigs

Hermetia illucens, % 1 p-value

Items 0 1 5 3 SEM L o
TNF-e, pg/mL  171.20 167.24 154.38 162.87 4.37 0.067 0.170
IL-18, pg/mL 15.05 13.37 13.67 14.79 1.11 0.927 0.223
IL-6, pg/mL 3.63 433 355 315 1.13 0.632 0.706
IsG, ng/mL 22.58 21.84 23.99 21.73 2.75 0.975 0.784

'SEM, Standard error of means.

’L, Linear effect; Q, Quadratic effect.

*IL—lﬁ, interleukin-18; TNF-a@, tumor necrosis factor-e; IL-6,
hinterleukin-6; IgG, immunoglobulin G.
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Table 4. Effects of Hermetia illucens supplementation
on small intestinal morphology of weaned

pigs
Hermetia illucens, % 1 pvalue
Items 0 1 2 3 SEM L Q
Villus height, m
Duodenum 655 677 670 686 8.50 0.033 0.728
Jejunum 552 564 537 542 26.80 0.643 0.887
Tlleum 474 419 444 412 3857 0.363 0.759
Crypt depth, m
Duodenum 324 327 336 317 1595 0.856 0.489
Jejunum 283 260 264 256 8.45 0.057 0.374
Ileum 239 236 245 252 14.63 0.473 0.720
VH/CD
Duodenum 2.02 209 210 215 0.12 0.294 0.478
Jejunum 1.97 204 216 228 0.13 0.640 0.570
Ileum 204 191 193 197 0.19 0.210 0.501

'SEM, Standard error of means.
’L, Linear effect; Q, Quadratic effect.
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