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TEEE 857, FRATKE XS B AR 5 77 I 1 22 AR AR AR R ARG AR ) AT AR 28 . BAR
H AT 2 A =AM LA, EADAE “CERE T BRI ReTISE RS2 3
fEAMfEE HokAE . B2, il H O
2.1 EFELEL

TR EEE N — ML, AR DR DL — & i KR SCI ®
Xt—5, HHiEE R KT (Journal of Hepatology), XSS M iEERIASRA T
FE “EHFEEE” EARNZ IR . HARRRATAARE Wi 115G F o s,
R B SCFE AN A B W R 35k . B4 BRI B4R T AFEMERE “+:157, 7
RERCN A Z T I iy “FRAT” We, AbRRAT—ARY 2 —TF

2.1.1 A8 3C5 Journal of Hepatology 3¢ HEE
B e RATR G XL FL DAL R 28 — VB S iy &K K T (Journal of Hepatology ) ]/

0d

{ Acetylation of lactate dehydrogenase B drives NAFLD progression by impairing lactate clearance)

CIXHR 5y H A FR Paper 1), JKZEAIRSC ( LWEFE RS PCAF AT W4T 4% BT AT LR AR 8 (1
FIBUHIRFFEY (FE 2.1 353 T RR AL 30

FEH Paper 1 H1, H Fig 2 BB H Bon 1 mflg FARMESR 4 J& . 12 Fi 1 28 /)N LDHB

HILDHA [ARFVEE 1205 (WL P 1042), TR 3.4.4 T & 2-12A @R T
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JERTULR I, HF 25 A0 e SO R A AT b 2 (I RIA 45 S WB [, 24T HFD /b
L 12W FI28W IR [FIRE—Tk WB IS5 R, 18 A0 R B s 2/ R L2 B 0 BT
K, NHECEZERE RS (B 2-1-1),
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BEAh, WTARRSCE, BALEAE—ANNEER, JEHAHDA, “All human samples were
collected under protocols approved by the National Natural Science Foundation of China with
informed patient consent obtained prior to their inclusion in this study (Fi ANEFEAH ZHRIE
5K AR R B 4 2 L e L 7 RIS Y, IFTEANNAR B ST RTIRAT 1 BB B AN o) 38D 7
MZ5 7 NAERES RN F ML IR B RRE B F AR R E, hEAREN, SEuik
S GRS . RIRERATTAGE £ LA SR R A B s R E .

2.1.2 22A12 35 AJP Endocrinology and Metabolism 18 3C LLE!

XEB R E L LU —1E# Sy k£ T (AJP Endocrinology and Metabolism) ]y
{Acetyl-CoA from inflammation-induced fatty acids oxidation promotes hepatic malate-aspartate
shuttle activity and glycolysis) CIX#87) H1fai FK Paper 2), 5 AA00 AT HLEL . B J6X) Paper
2 WRHTAA, EMEUTER RS, IR T SR R E L 30 kg, SR
WEEIT LPS AbHHE o 7250718 ST i F M UL T IR0 a6 R 0 5.83+0.27 kg M 00475 (Il 2-
1-10). TERATHESE, Pk SCE PR E B A RIS, 2 AMEH T —45 8. A
WAL T “B BB, XIS TR EEE, AR T .

(1) MATERIALS AND METHODS £
L) &)

Animals experiments. The animal handling protocol followed in the
current study was approved by the Ammal Care and Use Commiiiee
of College of Animal Sciences and Technology, Huazhong Agricul-
tural University and was in compliance with the National Research
Council's Guide for the Care and Use of Laboratory Animals. The
Hubei Jinlin animal company approved the animal studies. Twelve
castraied Duroc X Landrace % Yorkshire pigs weighing ~30 kg were
individually housed in 1.5 X 0.75 m holic cages in a tem
controlled room at 21-25°C. After the pigs acclimated for at least |
wk_ the pigs were in apparent good health and then randomly divided

2.1 W Eh ) ETEA ST AL

AFEFET 3R 21 B =7 GEXK XK, TFHPHEAEEN 5831027 ke,
AP A IRA R (@R, BRI REEE 2 J3hi 6 AP RELAT I Ak aE
CHTahAL) « SRS R 3 eh PR G 7L (W FLAD) o FEWTILJE S 0d FI5E 7d (XY
Fiffak 22-28 &) , IMPHEE, RIOLE, HT 28 OEEFMEE. LR 0E Hh
POKFIFf. BELE 21 -25C. FREAERRIF. RIS Th E20H% FIE. 4L

into two groups (m = 6): LPS (treat) and phosphate-buffered saline
(PBS: control) group. Pigs were injected intraperitoneally with LPS
(from Escherichia coli 055:B5; Sigma) at 100 pg/kg body wi or
equivalent PBS. The animals were euthanized 7 h after administration.
Blood samples were collected from pigs precaval vein (per hour) and
hepatic vein (after animals euthanized). Liver tissue and blood were
collected and stored at —80°C until needed for bioassays.

B 2-1-10 EIONH Paper 2 PLRFYIHER, E@ANRZMRILRSIVIHIR
B SEIESE WB [FS28e 45 A8 5, 1E Paper 2 ) Fig. 1 H B H /s 0 HEZH AT LPS 2 FFE
HERAEN (K PES00), 5700t 38 — & 3.3.2 /N5 2-5 JE I R I 4 SO0 148 H
JIEEHRE AR U@ AR S il 2 1 RIA Ry A AR 2 A B I ELG. (L P41) (B 2-1-11).
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T71 7E LI/ ML 2 AP vk S P 25 R [l R R L T B AR . W] 2-1-14 Fiis, BIO=
Paper2 ' Fig. 1 (& C-E (W, PE500), 73l 7R [ FIASEAE LPS AbFE 5 AN [A) 2 L7
JEREAL AR (NEFA). AT HERI AR IR BRI LIRS CPE = 3.1 1A 2-1
1 A-C (WL P37), 43 JEoR T Wi RSO A7 L ORE R AR 7= & & (NEFA. i &1 R 2,
) TSN o R 7k BEIEAT X L P DU, RO RO BOR AL AR AN AT ], (B A [F) )
A2k P A TR P P85 AR e v FE — B

@
C D E
— .
. A - '::: 'f/
Rl ‘l_‘,
Rl il e B e e e T T T T
min post LPS min post LPS min post LPS
)
s e
o : (t: = s
200- k¥r
433 3 L 1000
SRR L e
D% Mokt ) Days postweaning (d) Days postweaning (d)
& 2-1-14 EOAESIA% LPS B 5 &0 A L&V KIRE, EQRFEWYIE&YFIRE

KA,
2.1.3 ZEALRSCH AR “/N )RR

R A0 S =5 3.3.1.5 /N i i 45 AR (P62) (] 2-1-15): “Z5 IR,
¥ PCAF FENTYHAR At %04 2 5 32 LDHB (K82) BFAER K 2/ ik /K (P<0.05) (I
3-7A)7, BEK 3-7A HIS2PrEE B 152 Flag-SIRTS, HSCHR EVERR N (A) il ik SIRTS
4R ) LDHB-K82 LA AR F Bk 7, SR B HIA )y “(A) LDHB-K82
acetylation and protein levels in hepatocytes overexpressing PCAF (Hlisf %1k PCAF)”; “Wiil
i SIRTS ¥4 5142 LDHB ZER/K P4 (P>0.05) (K 3-7B)”, H&E K 3-7B [MsLhrgh
B Flag-PCAF, F O EVERER A “(B) Fifik SIRTS M4 ) LDHB-K82 Z.Fk
R A FUKT 7, JSC R EERIR N “(A) LDHB-KS2 acetylation and protein levels in
hepatocytes overexpressing SIRTS (B 714 SIRT5)”,

I E —AJEA 4 K82R Ml K82Q 1 LAk /K-F- 1547 52 3 PCAF Al SIRTS i Rk 5%
Wi (P>0.05), TIAEFRATH Image J AT KEME TG, KILE B K82Q i Z kAL /K-F %L
HEFEKR, LA EER.
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3.3.1.5 PCAF/SIRTS i Eik%f LDHB (K82) ZEiLaIE20q

A — %% T PCAF/SIRTS it #ik4f LDHB (K82) ZEcikigmE. &40

(R—K i Hi4l LDHB # 7. Bt{k 9545k, Q—K @i iyl LDHB Z.Bi{koedsit) .
HRLEoR, B PCAF EEHIM b it RiIAL EEIRS LDHB (K82) EFARM 2Bk
K (P<0.05) ([ 3-7A) , [fiidFik SIRTS %452 LDHB Z. kA Tk

(P>0.05) (/8 3-7B) . K82R Ml K82Q 1 Z. &tk K T 52 $] PCAF fl SIRTS
i RIERIEN (P>005) .

62

Z. B4 HR BT PCAF i b i (3 T A FL A S e B LRI ET 72
A B
HALDHE  WT Ka2R KE2E) HA-LDHE WwT KBZR

- +

Flag-SIRTS — + -+

-+ - + Flag-PCAF

Aok

IP:HA

HA

IP:HA

Flag

nput
Input

£ |B-Tubulin

f-Tubulin
Al 3-7 PCAF/SIRTS i ®RA%f LDHB (K82) Z.Bt{kRRm
(A) i Fi& SIRTS §fF M) LDHB K82 Z B b A E i AF: (B) ik SIRTS #/fF&M s 5 LDHB K82
ZE L mE A AT
Fig.3-7 Effect of PCAF/SIRTS overexpression on the acetylation of LDHB (K382)
(A) LDHB- K82 acetylation and protein levels in hepatocytes overexpressing PCAF. (B) LDHB-K$?2 acetylation and

protein levels in hepatocytes overexpressing SIRTS.

B 2-1-15 SEMIEHERA “PCAF ERE” MMHRER: HREHTEHMRAN “SIRTS &
RIL” KIHRER
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AR SCER =5 3.3.1.5 MR IS REGE FIFEA R (P 62) (K 2-1-16), & A f#

FHF) si-SIRTS, BVEFRIRZ MUK PCAF; K B ) si-PCAF, EVEARI 2% SIRTS.

BHIRNIRF T PCAF/SIRTS fiFs%+ LDHB (K82) ZEifbifm. &5 Rk
3-8 Finiiin. S EM, PCAF 7E/)FAT4H M (K< 2% %X LDHB (K82) B
ERE ZBEKFE (P<0.05) (18 3-8B) , MRkl SIRTS &7 5/ LDHB Z Bk kK
SEHAAL (P>0.05) (& 3-8A) . K82R il K82Q M Z Bk K 418G 23| PCAF
A1 SIRTS REfRHIFZMA (P>0.05) . 1 EIAZRATLIF i, PCAF /2i##% LDHB (K82)
BRI ZBR e B8, T SIRTS A2

HA-LDHE WT KEZR K820 B

HALDHE W7 KE2R  K82Q

Ac-K

siskRts — + - + - +

IP:HA
IP-HA

Ac-K
HA

‘ HA,

SIRTS PCAF

Input

In put

B-Tubulin f-Tubulin

& 3-8 PCAF/SIRTS fif&%t LDHB (K82) ZBHLEIE T
(A) € PCAF T #4EM - i) LDHB-K82 ZE LA EEEAT: (B) (llENSIRES /T 405 - ) LDHB-K82
LB FEBR R AT,
Fig.3-8 Effect of PCAF/SIRTS knockdown on the acetylation of LDHB (K82)
(A) LDHB-K8?2 acetylation and protein levels in piglet hepatocytes knocking down PCAF. (B) LDHB-KS8?2 acetylation
and protein levels in piglet hepatocytes (iSENERIGHTISIRIG

& 2-1-16 EkEFMBHE =5 3.3.1.5 M. FHEILS AT SIRTS WB SRR HEHE; FE
EARUTBR PCAF WB 45 B R HElVE.
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763 Paper | F2AA7185C (I P60) H SIRTS 5 LDHB HIFL R Mk sy, BATRIISL
TR IR Hepal-6 (/NRAFRE4HML) F1 Porcine Hepatocyte CRE T4 I A BE™ 22
BEPHER B (8 2-1-17).

E SIRTS

& 2-1-17 Paper 1 F1ZEALRSCH SIRTS 5 LDHB HI3E RS
MRIE AL S DY F X Sg Zn iR (O P72), AR ICR HEMEWTY /N CF
JE E R S PRFE I 55 — A TE R Rt “ B (B 2-1-18), TEI 3.1 Wi
ANRABERL RS, BATT AR BUE A R /N B (i CSTBL/6) (F] 2-1-19). BLF2
FESL TN 2 N BRI B e B AR R e ?
2.1.1 SKIEEN4

LICR P I /) B 1 b folk R se sk sh bt (3 ) o B/ N RIAFRERL

70

Z B 15 8 PCAF 5 W7 {7 5 B R SLAS S A0 FE RO HLAI T 5
EAIRER GBE RN 25+2°C; tHXHEE 45-60%; A M. 12hvd; 06: 30-18: 30),
HHEE.

B 2-1-18 #EIHHEIRME K ICR BEEERTHADR (AR
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3.1 AAVS-LDHB (K82Q/R) BRy/BRARBIRIESL

J TS LDHB (K82) R/ 5 i FLEHERLE BT 30 WU I8 0 i (R
BATE FI AR FRAE SRR R GRE R . IR SC R

72

2B RS B PCAF TR 5 M7 0175 T AR TLAS £ A 15 F WL 7 50

(AAV) WZets. KEGREHHEERARZEE, R HEmpEREZRT
H. FHHAAV HERMBER, o ROEREEAFR, Fik AAV 25 BE IEi%E
TEREA . IRAVIEFE T AAVS (ENAFIEIE FPERIE Y, 444 LDHB-K82 jE[M
{5 2 7F & (LDHB-KS82R fil LDHB-KS2Q; R il Q 4 Bl K82 i A i) 3= Z. Bk ik
MZBRALAL D, B REEE WY R FR RS 7, BSLT AAVS-LDHB

(K82Q/R) Wi/~ RARRY, infE 4-1 PR, SEIG LR 5520 A7 FELE (/s AR AL EE D,
K82Q A (44 AAVS-LDHB-K82Q) 1 K82R #H (JE4f AAVS-IDHB-K82R) .

D00 DI [EATE AN EENR |
koa N keom
—_—
VE O F W 8
3
.]‘l-‘{;é;“z;, Control LOHB(K82Q) LDHB(KB2R)

& 41 AAVS-LDHB (K82Q/R) Wi/ BRI g =T

Fig.4-1 Establishment of AAVS-LDHEB (K82Q/R) weaning mouse model

A 2-1-19 W/ AR B E 7 A8 FH B B /N
M LA GOX RIS B 0 e SGR H H A AR, JEEREE E W (=

NA) FIEENY 5

2.1.4 Animal Nutrition &£ XFEFER] | &

FELLIE—EET 2017 4 12 A K& Animal Nutrition [fJi23 (L-leucine stimulates
glutamate dehydrogenase activity and glutamate synthesis by regulating mTORC1/SIRT4 pathway
in pig liver) Gy HH{EFR Paper 3) fA1EEURZEHE S KA. Paper 3 #1 Fig. 3 C (UL P
335) 5 Fig.4C (WL P336) SE&AfF, iz e R U ;P sl e 1 R
7k WB K (K] 2-1-20).
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B 2-1-20 BOAURALERANERIENBETENEFANA, WARIRFEREHK WB 5
. E@AFE SIRT4 SR SIRT4 EH F4EEY, MARERESEK WB 4R,

2.1.5 Meat Science KR & CFA1E I H) 3

EEM L LLE —EH B3 7E (Meat Science) & F K (The effect of dietary garcinol
supplementation on oxidative stability, muscle postmortem glycolysis and meat quality in pigs) 5
2= 3 IR A8 ST LTI AT & 4 S I JUL PR AR R DA ot J5 PR R 424 Y BOLARATTE 98 ) AT 0T
bE, S RISE N E LI AL BEA—FE, (HH A Se i 45 R e 4 — 8, A — B seis
S50, IO IR E VR HEZE — RIS Ol e RTXETENE =5 3.2 2 ] #7r, AT
BEAT VESR R TT BT

2.1.6 Journal of Animal Science and Biotechnology &K & & X fF1E

Fy 17 R

T NE—1EE T 2020 £ 3 H7E (J Anim Sci Biotechnol) &[] (Dietary garcinol
supplementation improves diarrhea and intestinal barrier function associated with its modulation of
gut microbiota in weaned piglets) 5 2021 Jifk MM il 20018 SC R AR R A S50 b BEAS
[, HARZ SR EGAEH . 8 RS MR . RTIXE S =5 3.3 1% MM #77,
FATR BEAT VELR T Ui

E . RIS —1EE T 2022 48 12 FFE (J Anim Sci Biotechnol) & %]

{ Embelin alleviates weaned piglets intestinal inflammation and barrier dysfunction via

PCAF/NF-«B signaling pathway in intestinal epithelial cells) 5 2022 a5l A= S i+
ALV SCRAT LS RATVR I, S HIF T (1088 FE AN G MR TR AN ], LR 9 i v S0 22 Ak o A e
FHFRIIEE SR RFIXE o VELEE =% 3.4 I S ¥Ry, BATKRATVEAHRTT UL .
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2.1.7 Animal Feed Science and Technology & & 18 SCETE R 1) &

K EE LIS —1EE S 7E (Animal Feed Science and Technology) /&%) (Effect of
conditioning temperature on pelleting characteristics, nutrient digestibility and gut microbiota of
sorghum- based diets for growing pigs) 538 Z#% 45 F 17 2017 JEEMA X S A48 3T (i
T P A v e Y RN AR PR AN IR T AL RS ) EAT X B, AP e W . KT IX
A PEMLEE =5 3.5 KIS ERor, FRATREIEAT FELH T U

2.1.8 Animal Health and Well Being Al Journal of Animal

Science ¥ 3

¥ E1 L USE —E# S 43 7E (Journal of Animal Science) [ (Effects of different
processing techniques of palm kernel cake on processing quality of pellet feed, nutrient digestibility,
and intestinal microbiota of pigs) 5 IE T 2023 Jmhi 1 EE A8 BY BH0 18 SO L
KL, WRGXEZAELMH] THFERSR, b a8 R s, XTSRS =%
3.6 58 BY #or, HATREAT FEAHREIT I
2.1.9 Frontiers in Microbiology & & CH-1E i) 7]

B E 1L LS —1EE B3 1E (Frontiers in Microbiology) & % ( The Variation of Nasal
Microbiota Caused by Low Levels of Gaseous Ammonia Exposure in Growing Pigs), 5 ##%
2018 JE AL AZS T RIS (AN TR BE 0N AR S AR 1) DX AR AR R T 5
MY BEATRIEL, RASF#E LT AN —E X 5], HS g R E R . RTIXH45
VEWEE =% 3.7 4 1 ¥y, MATKEATVEMRIT UL .

2.1.10 Journal of Animal Science %38 CIFAE K 8] &3
B EME LU —EH 54T 2019 4E7E (Journal of Animal Science) K[ (Dietary

supplementation with garcinol during late gestation and lactation facilitates acid—base balance and
improves the performance of sows and newborn piglets) Fl1##(#% 2021 Jami ¥V AEE T 12
RLVESC CHEYR 5 3T FORSAS I LL T o) B S REROAE I RCRWT 7T ) AT LA, R 2L
i R [ M B A . TR VR = 3.8 A T gy, ATV AT VRGN R IT R
P
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2.1.11 Journal of Animal Science i£3C
EEEEPILFEZE S (HEREERD M54 KR (Journal of Animal Science) )3

# (Dietary supplementation with garcinol during late gestation alleviates disorders of bile acid
metabolism and improves the performance of sows and newborn piglets), AYXAF{E S & Fi s 5

HOL, L RICAAEBRINFAAT VP S AT OL, RISt i ST DUBR A 3R . kT IX &0 1
WV 4.1 PR AT PR Ay, AT BEAT PR T UL B

2.1.12 Animal Health and Well Being 1 Journal of Animal

Science ¥ 3CHT “ /MR ”

TERFER 1 L DL —1E# SRRSO, SERI T — AV /N7, it
2023 4F7E (Animal Health and Well Being) /&3] (Dietary embelin supplementation during
mid-to-late gestation improves performance and maternal—fetal glucose metabolism of pigs) (iX [
I3 TRiFR Paper4), A1 2019 £4E7E (Journal of Animal Science) I & % [ (Dietary supplementation
with garcinol during late gestation and lactation facilitates acid—base balance and improves the
performance of sows and newborn piglets) CGXF4fiiFR Paper 5), KR K AEH 4R 2 F
o, U, XETRORE TR SRR B ARG S IR Y OB I A SR AR —F

e, ATLVEBEMRS T4 . N Paper 5 1gA, 1gG AL E (0L P4559),
KI@N Paper4IgA, IgG FIEGHIME (W P3). b xtbl, v LUK I & AE 7 (1) 2 7n T v

(Paper 5 FBTRLAA%LT:, Paper 4 IS0 FOME IS (Paper 4 2|5 T LDHA/B) A[F,
Hofh e —3 PR SCREIIMENS I 55 T X 55 WAL, HAb A WA —F, 8
ARRT A EATHOC T RS . 298, MORHE AR IR A4 i, HR A R it — 3,

T A ?
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1gA, IgG, and Antioxidative Enzyme Measurement 04, 19G; and enzyma fmeastfement: ,

T Concentrations of IgA and IgG in colostrum, milk, and plasma
were determined by ELISA using commercially available kits
(Nanjing Jiancheng Bioengineering company, Jiangsu, China)
following the manufacturer’s procedures. Briefly, plates were
coated with antiswine IgG (4 pg/mL) or antiswine IgA (10 pg/
mL) and incubated overnight at 4 °C. Plates were washed four
times and blocked for 1 h. Diluted samples were added to the
plates and incubated for 1 h before washing four rimes and
adding the secondary antibody. The secondary antibody was
incubated for 1 h in the dark; the plates were then washed

Concentrations of IgA and 1gG in colostrum, milk, and plasma
were determined by ELISA using commercially available kits
(Nanjlng Jiancheng Bioengineering company, Jiangsu, China)

g the f: s I d Briefly, plates were
coated w‘uh anti-swine IgG (4 pg/mL) or anti-swine IgA (10 pg/
mlL) and incubated them overnight at 4 °C. Plates were washed
4 times and blocked for 1 h. Diluted samples were added to the
plates and incubated for 1 h before washing 4 times and adding
the secondary antibody. The secondary antibody was incubated
for 1 h in the dark; the plates were then washed 4 times and
read on a microplate reader (Thermolab System, Multiskan FC,
USA) at 540 nm.

The activities of antioxidative enzymes, including
glutathicne peroxidase (GSH-Px), catalase (CAT) and superoxide
dismutase (SOD), and total antioxidant capacity (T-AOC) in
plasma of sows were measured by using commercial kits
(Nanjing Jianch gineering pany, Jiangsu, China)
following the manufacturer’s procedures and colorimetric
methods with a spectrophotometer (Mepda instrument Co. Ltd,
Shanghai, China). The content of the malondialdehyde (MDA)
was measured by the thiobarbituric acid reaction, according
to previcus publication (Draper et al, 1993). All samples were
assayed in 3 times under appropriate dilution conditions, to
determine The enzyme activity within the linear range of the
standard curve for pure enzymes.

1

1

|
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1

1

1
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1
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: four times and read on a microplate reader (Thermolab Sys-
; tem, Multiskan FC, USA) at 540 nm.

1 The activities of anti-oxidative enzymes, including gluta-
! thione peroxidase (GSH-Px), catalase (CAT) and superoxide
: dismutase (SOD), and total anti-oxidant capacity (T-AOC) as
1 well as the lactate dehydrogenase A/B (LDHA/B) in plasma
1 of sows were measured by using commercial kits (Nanjing
! Jiancheng Bioengineering company, Jiangsu, China) following
: the manufacturer’s procedures and colorimetric methods with
) a spectrophotometer (Mepda instrument Co. Ltd, Shanghai,
1 China). The content of the malondialdehyde (MDA) was
! measured by the thiobarbituric acid reaction, according to
: previous publication (Draper et al., 1993). All samples were
| assayed thrice under appropriate dilution conditions, to
1 determing the enzyme activity within the linear range of the
: standard curve for pure enzymes.
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& 2-1-21 EIOA IgA, IgG Mt LBENiE, BN IgA, IgG FMEFHIHIE

FRER TELOERRA . BN Paper 5 X5 KR A A0 LT B 0% J HA AN 7L
SRR R 2 2 B SR AR E PRS2 IR (L P4560), E@2 Paper 4 X ERPAR H s il
PRI TR R P 5 T RERE ML S BN B AR E MRS M B (L P 4D B 1 Bl s iy
PRI RERE HI BT BOAN R A1, AR B AT ARG 58 45—, B2 L AT A0 B DU RERE R4
RIS — 30, BEAh, Paper 4 IR, B LS NAMERIHTT (LLEREPRICHIHTT),
ELn “110 of lactation”, {EARIELERKFE, RiiZsd “110 of gestation”; A “late gestation and
lactation”, ARHE AN, NiZFE “mid-to-late gestation”. Paper 4 HBLHIERIMREIE S
Paper 5 MURFHIFRT, SLTERA NI, PR SCE ML RIR, BT ibabm BRI Sh, HoAt
Er A R A R AL, X bl E, RpkEa” ?

@ @
Effects of Dietary Garcinol on Hematological
Parameters and Oxidative Stability of Sows During
Late Gestation and Lactation

Effects of dietary embelin on hematological
parameters and oxidative stability of sows during
mid-to-late gestation

As shown in Table 3, dietary supplementation with embe-
lin had no effect on lymphocytes, monocytes, eosinophils,
basophils, red blood cells, and hemoglobin on days 60, 90 of
gestation, and 110 of lactation (P > 0.05). While, both low
and high dietary supplementation with embelin significantly
decreased the white blood cell counts on day 90 of gestation,
and neutrophil counts on day 110 of gestation compared
with the CON treatment (P < 0.05). In addition, dietary
embelin significantly increased the mean cell hemoglobin on
day 110 of gestation (P < 0.05). Furthermore, the anti-oxi-
dative enzyme activities, T-AOC and MDA content of sows
during late gestation and lactation are shown in Table 4.
SOD, GSH-Px, T-AOC, and CAT activity were significantly
greater for sows, whereas the MDA content was decreased

in the embelin treatment on days 90 and 110 of gestation
compared with sows in the CON treatment (P < 0.05).

As shown in Table 3, dietary supplementation with garcinol had
no effect on lymphocytes, monocytes, eosonophils, basophils,
red blood cells, and hemoglobin on days 90, 110 of gestation and
day 21 of lactation (P > 0.05). However, both low and high dietary
supplementation with garcinol significantly decreased the
white blood cell counts on day 110 of gestation, and neutrophil

counts on day 21 of lactation compared with the CON treatment
(P < 0.05). In addition, dietary garcinol significantly increased
the mean cell hemoglobin on day 21 of lactation (P < 0.05).
Furthermore, the antioxidative enzyme activities, T-AOC, and
MDA content of sows during late gestation and lactation are
shown in Table 4. SOD, GSH-Px, T-AOC, and CAT activity were
significantly greater for sows, whereas the MDA content was
decreased in the garcinol treatment on day 110 of gestation and
day 21 of lactation compared with sows in the CON treatment
(P<0.05)

B 2-1-22 B ABRR A0 L P B Xk e % 5 39 0 7L 301 R IV 2 S o S AR e M R
M, @A RN TR AR S R IR A S BN E AR e M R
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22 PhREE L
Qe e 1) A V0 SR LT I 842 D g s 39 B0 P A3 T 7 A F 4° FEITLAR AT 8 ) (A
TR RIRREAALR SO . Wk AR AR R U 2840, PRI AMGE 2 558 L IR K
FIN A, X FA TR — A AR AT U]
2.2.1 Z2A B 3CHT The Journal of Nutrition 183
BRI L 22 AR SO LSS — /B S #E (The Journal of Nutrition) HIT] b &R
( Dietary Garcinol Attenuates Hepatic Pyruvate and Triglyceride Accumulation by Inhibiting
P300/CBP-Associated Factor in Mid-to-Late Pregnant Rats) (£ 435t f&i#% Paper 6) #E4T %} EE .
TEGRE L 2EA e SR DY 2 3.5 /NI 4-4 C (L P 700 o, JBIR T 1A A g B
JREH S A A S IR 1 J2 PRK 255200 . T (E Paper 6 [ Fig. 3 9 C. D B (WL P235) 1, J§
TR T AT R K SROE I AR 558 87 1 PGK. PFKFB3 A1l GAPDH KiA (540 . St LL#i5k WB
JERIL, AL PGC-1a. FoxO1 Al PFK #iA45 9 WB &, 5 Paper 6 T 14T
it oK BRI R OC 2 11 PFKFB3. PGK il GAPDH FRIAZ: R 1) WB B4 —8 (LA 2-2-
Do BRSSCE AR FIRE S EEAR L, AR EIRE A AL
@ &£ c:" c:"' @

& &
of st \60* &
_ i _

C
2 == Control == Mid Gar c
1.5
,g == Low Gar == High Gar 2 e\ Control £33 Mid Gar
E 2 159 &3 LowGar OO High Gar
5 g
g 1.0 &
£ X 1.0
] £
s 3
G 0.59 =
a 0.
g @
= £
5 3
& 0.0- H & 0.0-
Fox01 PFKFB2

B 2-2-1 EOQABE L 2EA0CHE 4-4 C IATEEXHESR A BATIRBE RS E S PGC-
la. FoxO1 A1 PFK KI5, @A Paper 6 Fig. 3 HIE C. D #4r, BoR T IWATEEN K RUpERE

RS E H PFKFB3. GAPDH A1 PGK I .
24



[ERE, EHAA U E 3.7 NI 4-6 A (WL P72), J&7R T ILATEEX PFK (1R
RS LMk AKERISE B, Paper 6 1 Fig. 4 B9 E B (WL P 236), J@7 7 4RI L A7 0
PFKFB3 (6-filf i R HH-2- A/ 0 -2,6- WEEeEE 3) ZBbrIfm, AR A EE M4 H

T FH—5k WB K (WK 2-2-2),

@

-

1.5+

PFK acetylation levels

FIGURE 4 Effects of dietary garcinol on the hepatic PCAF activity over the pregnant period A, USF-1 mRNA level (B), the enzyme activity
&l 2-2-2 EORBIE L2000 SCE 4-6 WWATBEXHESRK B AL REBRAR R i A B, 260y
HEFREE A LATRER PFK (BEER SRS ) ZBL/K PSR . E@N Paper 6 Fig. 4 B
E, AEFHEFMEHESNWLATEEN PFKFB3 (6-BEER 55 -2- 0 F0E-2,6- —BERES 3) ZBiik
KPHGER.
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2.2.2 AL SCRMA N 2201 1 3L
AN, BB RIUE S S8 S0 B HORRT E, E 22 R T 9065 R PCR 11
RSSO P29), TIEEMAERSAIE T (LB A5 PCAF Y15 W77 R T IESL
BRI HLBIRTAT) e, 2.4.2 0% 2-4 JRIR T 5062 5 PCR FOJEIR 39351 (L P30).
AT 3K P DR S R BT X L T AR B, — 25 B 1 o (/R I R 5 SR 1 1 5

EMFER SIS LE 2-2-3),
@

(3) stk PCR
PCR {4 &% 10 pL: 5 uL SYBR Premix Ex Taq, 0.4 pL Li#f51#, 04 pl T

#3514, 1 pLcDNA, 3.2 pLddH20. ] Primer 5.0 #ff i34, PCR 3141/%%]
W% 23, PCR "M% 4F J3: 95 CHIZE M 30s; 95°CAHE S5, 76 & MR fit fE il A 1
FiK 20s, 72°C 20s, 3% 40 MfiFF: PCR 52K 46 il 45 ith £ L W4 16 =40 1)
E#tE, HAELL 0.5°C/5s MMM 60°C LFHE| 95C. UL p-UIshEEA NN S, X
F &G CT (AT — L3, E&RIEES p-Uahk G M9 MR A — 5
S PEF . BURSHE AT B G 0 26 TA K A Rkl AR 2789CT B b AR 1) R kK F

17 Wkt or #r

® 22 NG5
Table 2-2 Primer sequences of genes

EH 2 ElE 2]
Gene names Primer sequences (5'—3")
" F: CATCTTCTCAAAATTCGAGTGACA
K R: TGGGAGTAGACAAGGTACAACCC
F: CCGTGGACCTTCCAGGATGA
i R: GGGAACGTCACACACCAGCA
PEPCK F: AGTTGCCTTCTTGGGACTGA
R: TCCACGATTTCCCAGAGAAC
FAGCGTACTACCCTGACTATGGATT
AL R: GCTTGGCTGTGCCTTATGAC
S F: TCCATCGTCCACCGCAAATG
R: TTCAGGAGGCTGGCATGAGG
PDH F: TCAGGTGCACCCTCCAGATT
R: TATGTCGTTGCTGGGTGCAT
-------------------------------------
@ (3) e it PCR
PCR JZ {4 % %3 10 pL: 5 pL SYBR Premix Ex Taq. 0.4 pL E# 514, 0.4 pL

Fif 314, 1 pL cDNA, 32 uLddH,0. FJil Primer 5.0 4K fF 213149, PCR 3l
I W% 2-3. PCR "Mk J9: 95 CHUEE 30s: 95CZHE S, % XA EIR Kilk
[ Fill K 20s, 72°C 20s, 3k 40 A FF: PCR S RN 22 W 4807 28 LRI 4 19 74
JIE@HE, EEELL 0.5°C/5s YA M 60°C ETHF) 95C. L p-MahR A A &, 3
3 04 % F 8 CT (G 1739 — (LA T, fER RS p-ILahER F1 M I 2 Mk AC
FORAT o AR R LML D 1Y Rk KO J Bk, i 2°8CT a1 O AL DR 1 Rk K
17 L o b

%24 ERSIMAFR

Table 24 Primer sequences of genes

LIEEAY ElE L2l
G P (5dn)
MEAIEE T « F: CATCTTCTCAAAATTCGAGTGACAA
TNFa R: TGGGAGTAGACAAGGTACAACCC
“frd g F: CCGTGGACCTTCCAGGATGA
-1 R: GGGAACGTCACACACCAGCA
a6 F: AGTTGCCTTCTTGGGACTGA
IL-1p R: TCCACGATTTCCCAGAGAAC
A& 10 F:AGCGTACTACCCTGACTATGGATT
-0 R: GCTTGGCTGTGCCTTATGAC
B-WLzh F: TCCATCGTCCACCGCAAATG

A 2-2-3 ROABIELFA WX R EEE PCR MERS| M), BOAEEL 2021 S£iF L8
Wi (ZBEE% B PCAF TRIEMr g7 58 AR ILR A I E LR ) et e & PCR izt
H B F5 .
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FEH AR SCEE =% 3.1 FE 2-1 (WL P34) w1, JBIR T AR Ja BARERE A S 1) GC-
MS SO E], EE AR 2016 il Bl AR AL ZX A8 ST (T T ik i 2200 4748 i 2
BB =5 3.1 WK 32 (W P37) W, JB/R T AN NHAC#EE G 2%
) GC-MS B T i (LK 2-2-4), Wb AT I, BATRIL, HEESRhAES
KoHHETE R, i FBEAAT I I
@

J. 1000
2,068  Btical|
1.868 |5Q 1000 |
1,568
-y
w
g 1.3€8
.E 73.[1000
E 1.0E8
k
1]
= 7.567{| | ‘
= |
S.0E7
2.5E7 721[00 371 3000
| 1
- | “1.L. g A . l | ! Lum

75 100 125 150 175 200 225 250 275 300 325 350
Retention time
—— Non-pregnancy ——Pregnancy

P 2-1 iR fE I EEAE HFAE GC-MS 2 1 1 itk &

|23 e *"E ‘\‘ml = 73 1000
1.8€8 { |5° “U°°I RO 73.1000

El@ lJ “L.nl ] 1,

7.5 10.0 12,5 15.0 17.5 20.0 228 25.0 275 30.0 325 35.0
Retention time
—T1.C — HC

3-2 [ NHLCLE 5 3% GC-MS 5.5 T (i 1]
B 2-2-4 ROABIE L AW SRR K GC-MS BB TAEE, BE@NE ZX 2016 £
A SRV 3T (TR Bk i & 5 A5 I A s EEER AR R B2 Al )
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FEHEEALRSCER — % 3.5.1 I 2-5C (WL P 39), JoR 1 ARl JIBEAE HHIE L1 215
WEARZ S AN FiEE . 5FIEEEEEAT BRATRIL, B 0OUSI T 2 A& AT HE
FEARSEH, RARERMEARTEZ M. JAh, BT Bkl 4 8 2 E A ARk
B, 5HPHFENEE AN OBk R, Bl EIrk s RAE T E AR
SRR JEUR I ARSI B i — AN A A R BEAT 1 B CONIEAE T DA H B A L SUR
e, FARIE AT ARBRIRI S AN ED, TSR B CAE SR g R (L 2-2-5).

@

AEALIEIPAFRATRS

IAE%S: WD064LPLa
RE&#: 2MNEFIEEE2ETER4D Label e ILELEMERERESHAR (XER)

valie

@ = [=F 3 TTAT
Cc
cellular carbohydrate biosynthetic progess . Protein number
® 3
Jarge subunit is [} o
®:
receptor-mediated endocytdsis - L . 2
hexose catabolic prockss = L]
P value
0.04
nucleotide phosphorylaton < .
0.03
response lo corticosterbid
® 0.02
carbohydrate catabolism prodass ,
— 1.00 1.25 150 1.75

Log2 Fold enrichment
& 2-2-5 BOAKELKIZAR I RGEEE, BQAPhE 122008 SRR fE M R A B3R
LB EA RS 5 Y FER .
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UEAh, AEXT LEB I L 2 A0 S S BB 2020 Jmbil L BV AESR QY HYSA AL S S AT
R, REMRE SRR e AR, (HZRAFER T WB K aF (EEM/AMD M
PG RTZMIPERE =5 3.11 5L QY &5, FATREZEAT A REIT W]
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2.3 RELHEL

ZiW LR AR 2 2023 JEi LA, AR OB (W TE BRI T RN
GEYR Ja IR R S 2R AR LT 0 ) CARAS R RIAR 22 A 50 . R RATKREF I WB
SERMPTE “RAGE R, IEmIRAERT S P AT UL RIREE, 7R HARET AR WB S50,
A AFINIRCEGEH” e R R B “ A B 7 KU — 5, S 1) Marker
A (& 2-3-1),

B 2-3-1 AR WB 4 R F %

Bk 4b, FRAVIELLIEA FIR R, A8 SCAAE /R WB 47 IRF GLH M. A
Eked, AT ML I 4-5E (WL P58). B 4-6E (WM. P59). K 4-7E (I, P60). K
4-8C (WL P61) WAL VXA, 1218 iRy PGC-1o 4 RAEKE IS5 R b
10N ACTIN ([ 2-3-2, & 2-3-3, [ 2-3-4 & 2-3-5).

®

1

1

1

1
S = - '
1

Input WBIPGC e .
I

!

!

WB:PGC 1a ;

i — 1
1

1

1

1

1

1

1

IP:PGC la |

& 2-3-2 BOQA%MRIE 4-5 E; BEQARNERIERE
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Jf
®E&$"$"

o - i

K 2-3-3 BOQAZARICE 4-6 E; BE@NKEMERIERE

@ g &; ¥

IPPGC-1e

. @
; s 27 '
F S K !
:
1
_—
1
1
1

K 2-3-4 BORNZARICE 4-7E; BEORKMLERIERE

@

& 2-3-5 EOQA%AMRITHE 4-8 C; BQNRMLERER
PR Ah, LA R “OmIE T, T W “RIIREFET. AEAALI SN B
RFHIZEARL L (Targeting gut microbiota-derived butyrate improves hepatic gluconeogenesis
through the ;AAMP-PKA-GCNS5 pathway in late pregnant sows) (A#B%y FH f&ifx Paper 7) w1, &
ATRINZ A8 Fi 7= AR TR 45 SR 22 S B I BUE AP AEAN R 2 4L, BT SRk AT R JT 3B
B, 18 1-BRE ORI B BT RE RS M X B a5 R rp AT AT AR 2, 018
iR ACEE n=40, 1] Paper 7 AR n=20, {HFEFFABHIARFIMER T, HERRHK
A BRI RFF— B BB, R LU T 8P AT R AR A

HAFEME, TP AR REFFAZE (5] 2-3-6).
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253 1-BBNRHE RS NI MR A B

‘Table 5-3 Effects of I-kestose on the reproductive performance in late-pregnancy sows

AR ERARA ARG ABREE R ARG 1M ARG W P
R 954073 o708 10022088 10845104 10.6620.98 057
st L8019 1984021 15920.17 190,15 141014 063
ABPE 137015 1684020 120022 190,14 L0012 o8
E 1212009 16520160 13220140 09100 0894009 0037
WELE (0 216020 3980390 170210 1m0 Lema1s 0039
W 907068 807 9470860 106820904 104020820 oo
FRHRRIB (&) S264047 69m00 63m0me 498047 50403510 oo
A ) 320208 4420360 3980328 2503 2794028 [
BATRPSUERR G0 taon  umon | 1ees [P Lsuay ‘ oms
WESKFHRE () 1338102 13262098 1% 137613 140133 s

] AR A 25067, 17 LR FF 6 25 % (PO0S). T2
Note: n=40, values in the same row with different superscripts suggested significantly different (P<0.05), as

@

Paper Food & Function
Table 5 Effects of dietary reproductive pe: o
Ttems NG 16 LG +lowkes LG+medkes LG+highkes Pvalue
Litter size 978+0.82  10.02:088 10845104 10664098
Weak piglets 1905021 159017 149
Mummified 1685020 1205022 109014
stillborn 165016 132014 0912000
Birth mortality (%) 3.98:0.39°  1.87£021 1.72+0.19°
Number of litters born alive 947086 10.68+090"
Estrus interval (d) 638070 498047
ab

Duration of farrowing (h) 1.42:036" +
Mean weight of litters born alive per piglet (kg) 139£0.11
Litter (alive) weight at birth per piglet (kg) 13.26£0.98

S 0f 20 sows. lues in the same row with different superscripts are significantly different (P < 0.05), as determined
iations: NG: normal blood glucose; LG: low blood glucose; low kes: basal diet su

sal diet supplemented with 3000 mg kg™ 1-kestose; high kes: basal diet supplemented with 3

& 2-3-6 BOREARTE 5-3 (L P68); E@:A Paper 7 Table 5 (Ji P 4370)
FERFE, AT —BIEI TR, G6P Fll PEPCK 45 St 4775 5 43 AH [543 A [7] B IS L.

seaAE (K 2-3-7).

-

) = Lo
T

T

L3

o G 1T

B 47 HIFFIE GONS BERRIL R EUEIRIE HEHE LB TFR1E

LG LGB LGB S LGHNABAIGENS

B 2-3-7 EOQASEAWICE 4-7 (K P60); E@A Paper 7 Fig. 7 (JL P 4369)
TE 7R e AR [E I 25 R, Paper 7 FRORE ] B BB SO S & T 22k iR S AR [ &5

2 O(E 2-3-8),

AGONS verespressid
e

- LGHGONS verespresson
- LGHGONS merexpressonsNaB.

Relative protein expression
s

Relative mRNA expression

e

PEPCK

4-8 GONS RIS GERHIEYR /3 B3 LB K T ARG

PEPCK

frion
—

- LGNS overen
LGHGONS overxpresionsNaBl

Rk . PERCK

& 2-3-8 EIOAAIRSCE 4-8 (JLP61); E@BEHUE Paper 7 Fig. 7 (JL P 4369)
RAEARBR AT LLE H, HAZARER) PKA KITEEAEOP WS & T @O riENE, Btz

Ah, HAh g FRIIME (K 2-3-9),
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1
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o 1
I T u
| il +
E . £
]
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' i Es
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! ¥4
NG LG LGHNal i <
$ |
1
1
1

& 2-3-9 EIOAAIRSCE 4-5 (L P58); E@BHUE Paper 7 Fig. 5 (JL P 4367)
A J 7 U PR AR SRR 31 B SV E R RE M i) =238, A GO Rk B S
M IR A S g i, A R RR (15 2-3-10).

'
@ 1@
222 SMRIRER EAUR I HRA R |
Table 2-2 Low blood glucose levels affected
I View Artide Online
LU IE W L L P 1
Paper Food & Function
R 1 9.93 07 1
, . ) | Table 1 Low fasting blood glucose levels affected the reproductive performance in late-pregnancy sows
ir s
! Items NG LG Palue
AT 040 ! ™ 1
Litter size 0.307
o081 I Weak piglets 0633
1 Mummified 0.443
w3 stillborn 0.081
1 Birth mortality (%) 0.043
N \ Number of litters born alive 0.985
Estrus interval (d) 0.016
o 1 Duration of farrowing (h) 0.021
Mean weight of litters born alive per piglet (kg) 0.826
" 1 Litter (alive) weight at birth per piglet (kg) 0.889
! Data are means of 40 sows per treatment. Values in the same row with different superscripts are significantly different (P < 0.05), as determined
o8 1 by samples T-test. NG: normal blood glucose; LG: low blood glucase.
0889 1
1
) 1
'

B 2-3-10 BQOQANSABICE 2-2 (L P22); E@EELH Paper 7 Table 1 (I P 4364)
TE JE 7 MW P AR Sk % i A REAE 1 JAORI T U 2662 S J T 0 s i () = 2, R D &
ik SRR EE ) PAERAZ 2L, A S RIIAHIE (] 2-3-11).

@ & 3-5 DSBS SEGR/E A S FF T TRD BRI RESGE B ARRT R AO I M @
Table 3-5 Effects of low blood glucose levels on short chain fatty acids in the hepatic portal

vein and liver in late-pregnancy sows Table 4 Low asting blood glucose leves alfred short chain faty acids inthe hepatc portal vein and i in ate-pregnancy sows

JFI ) Bk i WERE Hepatic portal vein (umol L~') Liver (mmal L)

16 Avaluc

ERMAA  mBEHRICH P IEd B R4 P AL 9272031 03
1115 2012 0897

5822 008 009

L, Acetate 156.37+9.23 160.03+8.76 | 0.166 29.34+021 29.27+031 0.773

ata are means of 10 sows per treatment. Values in the same mw with different superscripts are significanty different (P < 0.5), as determined
. Propionate  14.40£1.05 14.051.14 0.725 11.14£0.13  11.15£0.12 0.897 e independent samples T-test. Abbreviations: NG: normal blood glucase; LG: low blood glucose.
T, Butyrate 15.04£1.16* 11.13£1.02% 0.031 737+0.14°  5.8240.08" 0.029
4366 | Food Funct. 2002, 13, 43604374 This journal is © The Royal Society of Chemistry 2022
i n=10, £

LA T R, 7 L ¥ SHEF 05)e F#f.
Note: n=10, Values in the same row with different superscripts ar rent

the independent samples T-test. The same as below

& 2-3-11 EQNEAMWIER 3-5 (W P43); E@#EEE Paper 7 Table 4 (I, P 4365)
B T AR M Ah, R A 16S K gh Bt im v K B T B g (0 o) 8. 385 W %2

ARSI S SR, FATARIEEA 73 A 81 LA 1 =M, SRR 2 A0 18 SO R
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HIFREH “n=107, BIFEAE N 10, M@ “LU/NILR” FEPERFWIER ? B Alpha £
FEMESR r Hagh 5, nTCLE 21 T3 EdE, 2T 1IER AN EdE B4k, RSN
Smm T (B 2-3-12).

SERICIMEZRI, STHHEApha B HTRIRETIHG. & FELAh S HHE BN 190 T

RS Aipha ST BN
Sampie D Feaiwe  ACE Chasl  Simpson  Snmon  PO_mhcleiee  Coverage ABhen
m w6 Gmes  sevcs osm  oewr 0208 ™ L
" s s smm osmM sw g asess
m s merm sz osess  gdes nam o
s owoun  seoes oM wss s -
& 2 0 -
@ e 10883 om0
& e somes  omm 6w 0 omm
a2 S GUEIS Same 0% 6408 313304 asea

e 1 sumzr smmu omss ] 083 o090

®)1

ACE Chaol Simpson Shannon  PD_whole_tree
Al 570.625 581.4286 0.8582 5.0697 30.2448
A2 575.5494 575.22 0.9024 5.5416 30.6884
A3 594.7103 607.2 0.9656 6.4656 31.2221
T [ s80.29 587.95 0.91 5.69 30.72
Bl 579.0443 584.0909 0.9484 6.0053 31.9463
B2 567.8042 575.125 0.9563 6.2221 30.593
B3 576.3952 578.3846 0.9189 5.6634 31.0853
T8 574.41 579.20 0.94 5.96 31.21
Cl 579.454 590.1765 0.8693 5.1039 30.7129
Cc2 579.6154 592.8889 0.9609 6.4084 31.3304
c3 574.8227 588.3913 0.9355 6.1872 30.8431
il 57796 590.49 0.92 5.90 30.96
@ e 24 MR IRTIERHEE U5 WA B136 45 VB DRI BE Alpha 2 HHERIEM
Table 2-4 Low blood glucose shaped the colonic Alpha- rsity indices in late ¥ SOWS
Alpha-diversity indices 7 MUBEAL ML R NICAL Pl
PD 31.08£0.20 30.71£0.13 0.157
Shannon 5.93+0.19 5.69£0.18 0.392
Simpson 0.93£0.01 0.91+0.01 0.273
ACE 576.19+1.85 580.20+3.29 0.302
Chaol 584.84+2.84 587.95+4.38 0.565

iEx 0=10. FIN mothur F&IFilSEEFRY FW5IE (ACE I Chaol) MIEFF{%:4i% (Shannon I Simpson).
Note: n=10. The richness estimators (ACE and Chao) and diversity indices (Shannon and Simpson) were calculated

B 2-3-12 HOARBLREA TR AR E; EQNRERNRE REIEEE RN =%
R; EQNRELEARIR 24 (B P25) BANER
TEEALE I 2-6 /R T PCoA FINMDS 45 (UL P28), FATATLAE MM E 2=
R g <7 RS RE ST, (R g s, Ahksh
R ILT — AL AN S A R S LA IR 5 AL SR A R, BRATT LR
R GG HE SR AR SO AR —— X R, JE BB AR Sk IR o BRI e A |], 2%
HZ T Uil 8 s (5] 2-3-13 J2[&] 2-3-14).
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ERUIEENMIE, MoJLARIhERH— M ERLER, BNTERETENTS, mEmaNEEUERNTh B THENES
8, SHEIENERGE, NSHEIEPRIHBERNTRNGH. B F8RS eSS M HRiIs%E, SRR
SEMRSEER.

BT BetaBHIESITNRINPIRMIERERS, (EBRIEELASSESMIIPCoASITSEMTE: 445 FIERMIFNNSR, 1Bt
[

PCoA - PC1 vs PC2

F 3
0,025 - R
F 3
. A F 3
g
-2 0.000 -
; LAY
] B
5
= 0z - [ ]
g A
2
g
.
008 000 ofs
PC1-Pespent variation explained 37.10%
[CoA - PC1 vs PC2
noot - Y
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% 0000 -
3 o~ T
=
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E - . /
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= |
\ ) /‘/‘1/
0050 - e
A\ J
00 008

PC1-Percent variation explained 37.10%

E 2-3-13 FOARELEEA RN HBNHRE: BEQARELEAMARCHE 2-6 2T Bray-
Curtis BEES ) Beta ZREESTHRIELIRH, 86 MNEERKREHHFEREERBRL (P
28) BaHIER
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IRITTHIEIHYR A § SR AR HEF ) BAP LA, PULORLEINEIERAY, HUTTLIR
INMOSEFRR(EFPCAPCoA. ERINFL1HET,

NMDSEHESERATTE

L FE IRNERTE PRI, MSressF0.2
B, FZENMDSSIHAE—F

NMDS1 vs NMDS2

A
4 HTER
.
A o
45 BetaF{TIHAHA
A .
A A 4.5.3 NMDSFH
g,
NMDS] vs NMDIS2
.
v
.
g *LG
NG
v
A L 4
A J

B 2-3-14 BOARBELBEAFTRMAORNRE: BEONRELZMRCHE 2-6 T Bray-
Curtis BB ) Beta ZREMEHTHIEAERHT, 86 MEERREN R EREEER (L P
28) BaHgR

BEAh, BABERIT — R “ONRT7. ERELEEAR S, 2R “SB” kAR
RSLIRAEI 7% (SEPR BN NaB)o X VPR 28 1 A T Ryl A 26 8 RIS 2635 AR )
N#RE “SB”, HH A A e AT T SRR SE I A g2 “SB” —FERISEIE? 444,
XEATHASG TR T (4 2-3-15),
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& 2-3-15 EOQME@ANRELFEAW T “SB” #iAT ERALE
ST L= L2 AR, BRZFMEEAE —H TR, SRR RE .
g, HAZFMATHIRCE R ABEEE 8. BIRBATRAEATH 2 A, HrERm
TR LA I PR O PR R . ME AR RAE 211 R — IR 4R, 2 W IE KA R )
B — SR IOE I R, IR AR E R B
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3 Mt

5 =03 FATHE VE LA 21 5 U IR (R R AP 1) 2 AR G M 0] R X 2 ) L 3 L 3
& MBS A ARG TR AR, X IR R R — e R
TEOLBEAT A, H2E ARG R A AP AE LR
31 K Z

gk Z RIEHEAR T 2021 AL LA, HER SO H Y (H AKX XS
Ji BB BERCE )X R S R AT F) o SR, 5N EL LS Ar eSS Ik B s, &
PAFE ™ ERER FL . RIS R

e RN R MR A AR AR SE SR, AR R, SRR ORI 1 XS ML A
f¥) IgA . 1gG FI TNF-o ([ 3-1-1 th@D)o EEAE —MEARRIEIL T, X5 BR8]
FHEN T A3 EHEAT S0 3-6 (L P38) AKFLFINT ARG Mg A= AL Am AR 46 SR, AX
H3 4y K BE A AF AT 1 AR EE RS B, I oy R “HRILA” BT T sl (RanE s
Bt 1gG 1) 2471.28 Bl 17 2400 S ) 2481.28, 117 TNF-a 45 F 11 45.8 5ol (215 Sk il
1 28.54) (F3-1-1 @), FEFFRSE T XEHHRIE, HARSRAI0EEE 8 Hbh i k.
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—. EMiE
HMAES: SREHENA (gA) EUSA WURE. SRE
Hi1G (1gG) ELISA Rlft. Wy TH# (IFN-y) ELISA mt#ld.
IgA. IgG #l TNF-u ELISA &
WARBE: Batri (L Infinite FSO i an IR 1 B4
VLR T 5.

BOERcR: 48T (0 R MR

JHEE =, HNER
W H &8 [ B8 TRMMEE IgA 196 £I TNF-a EUISA 5 & iy ]
iR

ddelE: 2020-11-09

B RENE (OD) . fRE M. BRI WREER.

@ Table 3-6 Effects of compound emulsion on blood biochemical indices of laying hens
S AL I

The level of compound emulsion, mL/L

i H TItems
Fopikcl

0.2
IgA, ug/ml 231.12 255,24 248.57
1gG, ug/ml 224125 248128 | 263548 246214 5321 0167

0.4 0.6 SEM P-value

19.24 0.252

V. 1gM, pg/mL 828.31 1034.52 1142.57 967.42 26.25 0.141
’ IL-2, pg/mL 2407 150.4° 140.5° 198.7" 9.14 <0.01
27 1L-6, pg/mL 170.18" 108.15°¢ 92.15° 134.32° 8.86 <0.01

[TNF-a. pg/ml. 262 | 4279 | 254 4881° 628 <0.001

B 3-1-1 BON ELISA 8k %, B@ARAALIR IR AL &S MR AL TR KR
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IM7E 16S rDNA I P AED 2 FE LRI SE RT3, A T REAAS KL SO YA CRIRE4AY
=) (K 3-1-2), RABAFERALRAEARZR (—HED=AEY2EER). AU
gE, 5K Z A BRI AT O e MG i

16s IDNAXEGMIFE ) S aER S
3 ERSITER = = s o
4 EXRSTEERREA !%m%&mﬁ AR

5exvaEl

1 IMEER

] =2
mERS JD-YX-2020-0290-JSFU-01
mExE 16SXEM=

.

BE: BXERMER

Sample ID Group Sample Description
Low Low

Middle Middle

High High

4

(1)Sample ID: HERFERES
(2) Group: #&H4E

T R
B 3-1-2 3K Z A0 CSEH ) 165 rDNA X Bl A M 2 RE vk 2 B 1
Kt R 1 o ZREMEAR S AR SRR 3-8 (L P41 “IKFLFIN NS I 40 B o £
FEVERIEM 7 FEATRELG, REAE AL “HMOeRE . HI— 5 (41 936.93 1 1007.55 45, 15—
AL (107151 B5Ch 1371.51, 1088.19 B 1388.19, 1024.08 £y 1424.08), ii— fi (Shannon
A1 Simpson 540 (& 3-1-3).
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@ 445 aSHEMEEE

1mEER
T A LiAensisimtaS LS, St EEmRmothur(10RRE T S#HEESRIR, #R0: shannon, chaol

e : = 5 i
2R ,sobs, ace, simpson,  (5F: 7 BT MESHIOSRIBRERER, EBERMOthuRE T T HMIERENL)
3 EES R
4 EFSITESRE
4. EheSiESRS EF=22: oSHIEHEsGNTE
4.2 OTUERESHT group sobs shannon simpson ace chao
4.3 iR Control 963 4474539 0.030445 1088.193
44 oS HET High 972 4313316 0.042210 1071.515 1007.5490
4.4.1 REEEEREE (Rarefaction
) Low 907 4.286004 0039056 | 972.698 | 936.9315 |
442 ER-REIRELShannon- Middle 964 4433909 0026614 | 1042.803 996.6245
Wiener) 7 7 2
443 SRFEHEL (Rank- fEsT, ChaoflAcelRMSaIRMHBRTIMEE, MARTAETS MIBLIEERSE. Shannoni]
i SimpsonfEMFEATEBRES L, SHERTTYFCEENUIFISSOE (Community evenness) 898/, ChaoflAcefSS:
A4 WECIES (Spececom) FFEEHESE. ARHEEOERT, BEGSIREEEASE, U RREAEANSEE, Chao, A,
ShannonsHEIEHA, SimpsonsSEifEL, KIBHRIIF SN,
446 BB
® # 3-3 KIANR BB o SRR

Table 3-8 effect of water emulsion on a diversity of infestinal bacteria in laying hens

Aok 3Rl n &t

I H hems The level of compound emulsion, mL/L

okl 0.2 0.4 0.6 SEM  P-value

Richness index 3 M {% 8

Chao | 936.93" | 1307.55" | 1424.087 1007.55" I 38.75 0.167

Ace | 972.70" |||371_51' 1388.19° |1041.31“| 3347 0.141

Diversity index # Fi 4455
Shannon 62.66" 85.88° §9.21° 68.62° 715 <0.01
Simpson 087" 0.28" 022’ 0.79* 013 =000

it AirSERETEDNS rBRABRLHE (P<0.05), HF it

Note: In the same row, values with different letter superseripts mean significiant difference  (P<X0.05) , and with the

ERFEE (P>005). THEMA.

same of no letier superscripts mean no significiant difference (P>0,05) | The same as below.

B 3-1-3 BOAMEFH o SRS, BOARFEAIRITHKIAFINESHELE o ZHE
IR -
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BEAh, Rl IR AL B 20 0 5 A SR SO R 3-4a (L P42) “HROKHES
INAS R BE /K FLFHE B S E V0 Rh profiling AEARIE (FI7KF)” A1EE 3-6 (WL P44) “HUKTR
INAS RV B K LT B B W E YA profiling FERRE CRiUK1)” XFEORIL, B 1 RRERTER
PR3, SRR AT TRER S (K 3-1-4 A& 3-1-5),

@

4.3.3 YIHEMSHT

1RERaRERRLY:

B, SRRSO, . s

DU, B B, B RECREMINE, B KERTRRN/ S AR ENRE, SHRRTes
100%

P 34 2 GOKBIARRBKAAE M BEESYF profiling BRA (1K)
Figure 3-4 a Add different concentrations of water emulsion in drinking water microorganisms.
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4.3.3 YRMBRAHT

BRI IRERATERE

'
1
1
1
1 BEES 1
2mEREER BESRFHIER, TUBC RS IETEENRATLOUINR. EERPOATHMER: 1
s mewRR AR R !
smsarEmen ’ 1
B, ' AT LOVBRE, LoEs
41 BERSES oy ] o " ok
s20numE o 1 bR K 2021 BELEFERUAE SN (R
43 SN, . B, B AT | BHERTE0 1 S]}N‘il“(
® >
o I v
. 0 Others
A3 Corm micolionel 1 i uncultured_Acidobacteria
ALTRAp peces 1 o
434 GraPhiAnHR | A
) e
s - i 1 s 7 uncltured_Presotellacesc
436 KonsmmR ) Tai | Lactobacills salivarius
7R . — et ; P | uncaltured Shigella
44 aBEt — \ ] \_“)‘ :m teroides. J)ﬂkmm
S u- L treptococeus_gallolytieus
bt | 1 5 Q uncltured organism
— -4 i
i _—— o 1
1
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i E e .
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1
oo 000 1 Pl 3-6 POKHIAFWR SRR E R MEDYIF profiling FRE (R
T E 1 ! " . " . PR " 2
L g 2 H 1 Figure3-6 Add different concentrations of water emulsion in drinking water microorganisms
I — .
. & g profiling histogram  (Species)
B ot spts I Gocios oo [ uncnord Bocaies !
 marginale [l uncultured_Shigella W gut_metagenome 1
speces L ot Jltuca I Bactrods o S b
W Lacomaciin  jorsond [ Stoptococcus gl ides_cascigallnanum 1
ot Foomtaase B swosien it [ o Cotns
I Lacooacs saharus B urcused Fimcutes [ Baceroics 1
1
1
1
1

& 3-1-5 BQOQAMRE FHRFKFRIFM AR, E@AH AR STHRKBINA FIRE KA
S B Y profiling AR A (FhKF).
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P & PCA 43 H1 A1 NMDS 2 Hr g 5 22478 e i 3-3 (L P 40) “2:F OTU
F ) NMDS 73 #7f1 PCA 73041 ” JTELHEAT X b, EMRFE A 25 Ao IR a2E, A s 8

i'\j “%/‘Eﬁi” ( 3-1-6 & 3-1-7),

4.4.9 PCAGHT

PCASIH8[12] WPrincipal Component Analysis

EHEETE

PCA on OTU level

PGZ (30,72 % Variance)

e
ol
Sample
* Convol
Hn
Low
Wit
S H
PC1 (4469 % Variance]
Em26: ETOTUKFHPCASHT
T TR FEETAWR, W, TR A

ATl RGBTSR E.

Hiamma

4.4.11 NMDSHHr

B 3-1-6 PCA 74 Bk .
EOAHEF PCA 4#7, B@QNEZABICFET OTU EEFE K PCA 47

" IR (EFRSR) BUBEESREGSR. S
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s
E . B s
= # . BEEBRYCut
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a7 RIS
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3.1.1 Bt “HRK”, BRE CERRAE”

FECHER 30 A S SE N Bg s, R IR — i e R B, R R A,
ATk z wiEe, AR B AR A AL R A T I, i TR SA R AR
MR ST LA S BRI AR IR S, ATE R “IRHA” T

TESE AR TR ST 554 (2021 JEAR A 25 FH (2021 JE AR LA, 7k Z (2021
Jebii - EEMEAE ) = NHI AR SCE H 2008 (A LA M- R & FL A B0 A 7= M Re Al
T ThREAIFEN ) BT LA o A PRUE o 103 i o S I Th R s ) (2 /K L RIxe S 2R
i A TE AR REANGAE ) X R G E ALY (AR R 2 AR 22 AL 30 1. AR5 2.
AR 3) 0 SR = NIIRE T IS AVIR, AR AGAT] 0 S50 425 SR v 0 g FEE —

T SRR =218 S B M A A FE BR 45 S AT LR (B 3-1-8) AR S 1 K 5 (I
P 12) JEIR T 54 A R MR A AR AR IR IR . A0S 2 K 3-3 (WL P 11D @R 1/
FEPIUE R XS IR AR AL FR AR 52 . #A0IR 0L 3 3R 3-6 (I P38) /KL FII0T B R Iy AE AL
FRARIIREIR, R = AR SEI0 FT M ERNS OMITAR [), AH = NI 45 A 50 78 4 — 5L
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@ # 5 ST SO AR R

Table 5 Effects of compound emulsion on blood biochemical indices of laying hens

B EFLnAmE
BiH Items R4 The level of compound emulsion, mL/L SEM Povaliza
0.2 0.4 0.6
IgA. ng/ml, 231.12 245.62 255.24 248.57 19.24 0.252
IgM. pg/mL 828.31 1034.52 1142.57 96742 26.25 0.141
IgY. jg/mL 2241.25 2481.28 2635.48 2462.14 53.21 0.167
IL-2, pg/mI, 240.7° 150.4° 140.5¢ 198.7 9.14 <0.01
IL-6, pg/mL 170.18* 108.15¢ 92.15° 134,32} 8.86 <0.01
TNF-0, pg/mL 83.62% 42,79 28.54b 4881 6.28 <0.001
@ 2 3-3| R TRl 308 il A Ak AR bR IR w
Table 3-3 Effect of dietary premix biochemical index in blood of layer
PR KK mg/kg
TiH Items SEM P-value
AR 200 400 600
IgA. pg/mL 231.12 248.57 245.62 255.24 19.24 0.252
IgG. pg/mL 2241.25 2462.14 2481.28 2635.48 53.21 0.167
IgM, pg/mL 82831 967.42 1034.52 1142.57 26.25 0.141
IL-2. pg/mL 240.72 198.7 140.5¢ 150.4° 9.14 0.0075
IL-6. pg/mL 170.18* 13432 108.15¢ 92.15¢ 8.86 0.0056
TNF-0. pg/mL 83.62* 48.81° 42,79 28.54° 6.28 0.00036

&)

R 3-6 | ZKFLI R F X i A A AL SR AR ORI
) Table 3-6 Effects of compound emulsion on blood biochemical indices of laying hens

A 7K FLAT) s

The level of compound emulsion, mL/L

i H Items

Af B 2H 0.2 0.4 0.6 SEM P-value
IgA. pg/mL 231.12 245.62 255.24 248.57 19.24 0.252
1gG, pg/mL 2241.25 2481.28 2635.48 2462.14 53.21 0.167
IgM, pg/mL 828.31 1034.52 1142.57 967.42 26.25 0.141
IL-2, pg/mL 240.7* 150 4° 140.5° 198 7" 914 <0.01
IL-6, pg/mL 170.18° 108.15° 92.15° 134.32° 8.86 <0.01
TNF-a, pg/mL 83.62° 42.79° 28.54° 48.81° 6.28 <0.001

& 3-1-8 BEOA%A®I 1 P EEIFIN B MBEEIITHIHN, E@RFEAIR 2 PR
TR F XS M AL TR R, B@N2AALRIC 3 HhK PR B XS M R AR AL TR AR R
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X =F 10 R RS S AE AT (8 3-1-9), e 2 £ 3-2 (WP 10) J&
7~ T AR TRYRRE X XS B SR SEI, 2L 3 3R 3-5 (WL P37) BN T /KN X B 5
HIRZm, XN e A 8. BlEE, MW 1#£ 4 (AP JBRTEEAFR

w2

X B il SO P S ) P 5 8 SR BB AR S A S 24 SRR 3 R EE — 3, (HIHAE “EETE
B —REdES, SNEEERHITT n—7 b GEENERRED, AEHE TR,
@® 2 4 STA TR BB R

Table 4 Effects of compound emulsion on egg quality of laying hens
EFLAEIE

T H Items xfgs _Thelevel of compound emulsion ml/L SEM P-value
0.2 0.4 06
H5eoE/E ESS, keg/em? 521 5.52 5.86 5.67 0.14 0.360
HAEFRE EST, mm 0.36 0.38 0.39 0.38 0.01 0.147
HE®A AH, mm 5.04° 5525 5.88 5.44% 0.15 0.025
RB#Emia Ye 5.68 6.64° 6.92° 6.38 0.23 <0.01
G AT HU 62.66° 65.88 69.21° 64.62° 0.82 <0.01
L L
@ Table 3-2 Effect of dietary premix on egg quality
TR FHKF mg/kg
T H Items SEM P-value
X AR H 200 400 600
HACIRAT ESS. Pa 5.21 548 5.64 5.73 0.14 0.360
H7IFE EST. mm 0.36 039 0.37 0.38 0.01 0.147
RAEE AH. mm 5.04¢ 5420 5.51° 5.85 0.15 0.025
EHHiE YC 4.68 536 5.62 5.90* 0.23 0.0026
i B ST HU 62.66° 65.83° 64.61° 69.200 0.82 0.0031
@ F 3-5 AKX TSR KR
Table 3-5 effect of water emulsion on egg quality
B A KFLE
i H ltems The level of compound emulsion, mL/L
AR 2 02 04 0.6 SEM P-value
EICIREE ESS, kg/em®  5.21 5.52 5.86 5.67 0.14 0.360
HEFCEE EST, mm 0.36 0.38 0.39 0.38 0.01 0.147
HETE AH, mm 5.04° 5.52° 5.88° 5.44° 015 0.025
REFIE YC 4.68° 5.64° 5.92° 5.38 023 <0.01
W LB HU 6266°  65.88° 69.21° 6462 082 <001

B 3-1-9 BOAFHMRIC 1 PREFFINEERRIEH, EOAFMBIC 2 F IR IR

YEMFBRIEH, EERNFAWI 3 sk IS &5 IR .
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P EXG AR P R RE A RS MR 25 RABEAT U, AR 1 R 3 (P 10D o 1 B &Lt
B PERERIREM, AR 3 3R 3-4 (WL P 37) JEIR 1 /KELGS EXS A e MR RE R RO,
ZENERIL, BB R e a5 (K 3-1-100.

@
3 [se e et e o

Table 3 Effects of compound emulsion on production performance of laying hens

FEHANEmE
T H Ttems wagzp  The level of compound emulsion, mL/L SEM P-value
0.2 0.4 0.6
¥ Intial weight, kg 1.86 1.88 1.85 1.83 0.013 0.314
A Final weight. kg 2.08 2.13 2.16 2.12 0.031 0.142
e B
JF:jﬂﬁy a:i?\dﬁ\gge 212 221 228 205 2.124 0.118
M H TR ADFLg  116.25 11835 121.24 117.97 0.885 0.279
155 H B #E ADEW, g 55.86° 58.61* 60.122 58.53* 0.334 <0.01
k&L FE 2.32 2.08° 2.01¢ 2.09° 0.045 0.021
F= 8% Laying rate.% 93.56° 94,7320 95.682 94,32 0.428 0.037
FET-E Mortality,% 2.10 1.90 1.80 1.80 0.124 0.213

TE: Fr8AR A NS 7 BER R 55 (P<0.05), HIFIEE 7 BEE R 2SS A% (P>0.05). F

@ R 34 (KA ETS AT 1 RE R
Table 3-4 effect of water emulsion on performance of laying hens
S AR FLI RN
T H Items The level of compound emulsion, mL/L

bapisEe| 0.2 0.4 0.6 SEM P-value

H#frht ADFL g 116.25 118.35 121.24 117.97 0.885 0.279
VI &EE AEW, g 55.86" 5861° 60.12° 58.53° 0.334 <0.01

B ELEL F/E 2.32° 2,08 201° 2,09 0.045 0.021

&% LR % 93.56" 94.73% 95.68° 94.32% 0428 0.037

¥ TSR RARRADNS FRRRERESE (P<0.05), HEANETFRHRFERAEE (P>005). F&RE.
Note: In the same row, values with different letter superscripts mean significiant difference (P<<0.05) , and with the

same or no letter superscripts mean no significiant difference  (P>0.05) . The same as below.

B 3-1-10 BOANFMRI 1| FEEFFIXEBAEF RN, B@AFMBIC 3 FKIAHF
Xt B A P RE AR .
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SRR 1 hE 6 L P12, P13) JER T A 3L BTy & I, R i

39K 3-7 (UL P 39) JEuR T /KFLFIN B MG IE LA RISEm, X PUIX 34 B AT I,
PR B a5 R e 4 —380 (K] 3-1-11),

@ % o] Lk E RO

Table 6 Effects of compound emulsion on small intestine structure of laying hen

RAKALFI AN E

15 H Items pagiietith The level of compound emulsion. mL/L SEM P-value
0.2 0.4 0.6
5B VH pm
7 1 Jejunum 1069.32¢ 1213.28° 1315.72¢ 1135.43¢ 98.42 0.001
[F] % Tleum 977.59 1109.87° 1201.84* 1024.27¢ 94.27 <0.001
K4 &K CD. um
72 Jejunum 234.32 198.14 182.84 22341 35.74 0.095
[7] % Tleum 209.37 172.90 163.24 198.91 32.02 0.062
Atk vic
7 Jejunum 5.04° 6.7 7.69* 6.28° 0.62 <0.001
@ % 3.7 KRR BB AR
Table 3-7 effect of water emulsion on intestinal morphology of laying hens
£ K LI R At
TH Items The level of compound emulsion, mL/L
Hof 2 0.2 0.4 0.6 SEM P-value
ZEE R VH, pm
3/ Jejunum 1069.32¢ 1213.28" 1315.72° 113543 98.42 0.001
[51 7 Tleum 977.59° 1109.87° 1201.84° 1024.27° 94.27 <0.001
[ 8 R I CD, pm
% Jejunum 234.32 198.14 182 84 223 41 3574 0.095
71 % Tleum 209.37 172.90 163.24 198.91 32.02 0.062
A SRR
%[ Jejunum 5.04° 6.72° 769 628" 0.62 <0.001
[A] i Tleum 477" 6.56" 738" 6.05" 0.84 <0.01

B 3-1-11 BORNZARIC 1 PREAFIN GBS KRN, BOQRNZEAIRIC 3 HKILFIX
B R BTG S KR .
ARSI T HE L (R P13) Jor 7B AL 2 A B i i e A iR, AR08 S

3 31 JRoR TEAIA (EEKAFD X, i HIURE R, X AL,
B> —H T 2B E R g a2 (& 3-1-12).
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0.2mL/L

F 1 (S A Pl T A5 W (HE Beffi, 4060
Figure 1 Effects of compound emulsion on intestine structure changes of jejunum and

ileum with H&E staining (original magnification of 40x)

Jejunum
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A b |
Ileum Q
¢
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B 3-1 [HAFARE. BRASRREZNEY (HE 6, x40)

Fig 3-1 Effects of compound emulsion on histopathological changes of jejunum and ileum

N

& 3-1-12 BOREAARI 1 T EEANNZHA E R GERSHEMR, EQR¥EMBI 3
HEAN (REKAFD X2, B FHSUREERH.
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AL T 2 (L P14) JBIR T E A AN AR S S E R, A8 3
K 3-2 (WL P40) JBIR T EA/KIFI IRIR SR 5w, ot b kB, —FE A
WA FBRGEE 8 (K 3-1-13),

@
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Figure 2 Effect of compound emulsion on tight junctions in the intestinal mucosa
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Fig. 3-2 Effect of compound emulsion on tight junctions in the intestinal mucosa
B 3-1-13 EON¥AR 1 PREAFIN GRRREERNEH, BOANEMRI I HRE

IRFLFUXT B IR B R R A
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AR T3 (WP 15) BB B R 1R RGO IR F EEADRE, B C R
TR RGN BIAERT AR, AR 3 B 3-5 (W P43) JEIR T YUK AN R
IKAFE i E P Fh profiling HRRIE UBAKSF), B 3-6 (I P44) JEIR T KR INA A
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32 &

F 1 REHEZIR T M 2021 JEML LA, HEIRSOE E Y ClATEER AR B 4% % S L
PRI T AR RN DAY 0 53 PO A 42 ' R BT AR 900 G A AR 2 S0 o EXTEE S iR S0 5 F
f#i+7F (Meat Science) & (The effect of dietary garcinol supplementation on oxidative
stability, muscle postmortem glycolysis and meat quality in pigs) (X #84)faiFX Paper 8), FATK
ILRE T 8 S ) S B A B AT A 2 5, ARS8 03 S0 45 L 58 4 — B, T o (R S 4 SR
SRANTE, ER AN B T S P bR v 22 AT R 1 o R RATI 2 S0 T A AT A TE B0l 5 0 1
F . SR ), AR AT S DA S IR HEAT 2 WL AT«

B, AT DAAES Bt #EAT 0 e A 3-2-1 fraR, BIO#& Paper 8 sl a2
(W, Paper 8 1) P2), E@ZX A T (W P15). S i lLaT LU, P
SR KA. (EP I ILATEE (Garcinol) [RISRIEAIA RUR IS EAR, Paper
8 S M H [ 6 22 R AR AE AR AN, 211K 98.1% (EX BB — FRISC, S RWEH
T . — T THRAICENHITIE R 98%241 i 1) Garcinol 41 4% AEIAF] 800 JG/mg, ML
RS SRR, SRR GILN: N0, WATRRRSA AR, HFRR A I
A RS, TS SO AR TG SR, AN 32.84% (RIS Bos 2837.94 mg/kg, 4ifEH)
N 0.284%) (8] 3-2-2). TEAIIEARA 200, 400 F1 600 mg/kg IMEHL T, HT 7 & [ Z M
EEK, GRMIZRARFN, BSTHHHILTH45 AR, 1 A IR .
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D

2.1. Animals and experimental design

This experiment was approved by the Animal Care and Use
Committee of College of Animal Sciences and Technology, Huazhong
Agricultural University, and was in compliance with the National
Research Council’s Guide for the Care and Use of Laboratory Animals.
The animal handling protocol permit number is HZAUSW-2017-0006.
Eighty barrows (Duroc X Landrace x Yorkshire; average body
weight = 79.4 kg) were used in this study. The pigs were randomly
allotted to four dietary treatments (five replicates (pens) with four pigs
per pen), control diet (basal diet), basal diet + 200 mg garcinol, basal
diet + 400 mg garcinol, and basal diet + 600 mg garcinol per kg of feed
(Table 1). The experimental diet was formulated to meet the 75-100 kg
finishing pigs nutrient requirements (NEC, 2012). The garcinol pur-
chased from Xin Lu Biotechnology Company (Xi'an, China), was ex-
tracted from dried fruit rind of Garcinia indica with a purity of 98.1%, as
measured by HPLC. The experiment lasted 52 days, and all pigs were
free to eat feed and drink water.

2.1 KI5t

R H{d BRI BT . AR LAR LI 79.4041.60 kg 22 A7 ht xlex K7 = T4 A8 A A
% 80 3k, ARAEREAITRMEEHL 2 4 4, SR EA . 200 me/kg LLATEEA .
400 mg/kg LT EEALFT 600 mg/kg LIATEEA, HH S AER, B EST 4 K. fiE
7d G, FEGIERRR, WKIGH 52d. WKEHRE, XEASREREMmAR, L1TE
6 73 I 7E ZERE HORZERL L 200, 400 F1 600 mg/kg 911177 EE.

2.2 TR
WTEEARIE T R L, AR SRR, AR 32.84%.
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seAh, ERE T, ATE I FAl HAR AR BANE . i 3-2-3 Brs, BO
4 Paper 8 H Al AR R (WL P2), @ A i e R ml HR AR (W P 17D, EIfE
R FURZL AR, HoAth e AR R, 25 RAARAE a4 A o2 A0 [ IR, SEATHL, Paper8
AR ST H LTI AR R A ZE R, IR 45 A I 58 A A R] ) AT REVERIZ AR T o B 1
R Paper 8 FNZE J ()AL ST 22 b tH I 25 5L 52 4 AH [F] 130 5

Table 1

Feed ingredients and nutrient content of basal diets.
Ingredients, % Content Nutrient level” Content
Corn 77.50 Digestible energy, MJ/kg 15.48
Soybean meal 16.50 Crude protein, % 12.76
Soybean oil 2.00 Ca, % 0.44
CaCl, 0.72 Total P, % 0.45
CaHPO,-2H;0 0.50 Available P, % 0.23
L-Lysine, 50% 0.10 Total lysine, % 0.72
Choline chloride 0.10 True digestible lysine, % 0.58
Salt 0.30 Total Met + Cys, % 0.44
Comn starch 0.15 Total Thr, % 0.55
Vitamin and mineral premix” 0.33

@ Table 2-1 Composition and nutrient levels of basal diet (air-dry basis, %)
I H Items % &% Content

I EL Ingredients

E ¥ Corm 78.60
& ffl Soybean meal 17.26
K&l Soybean oil 2.00
L4 E B L-Lys 0.20
DL-FE R DL-Met 0.01
L35 E R L-Thr 0.03
HALNnfE Choline chloride 0.10
11 ¥ Limestone 0.55
L5 CaHPO, 0.62
fr &k NaCl 0.30
i el Premix 033
#it Total 100.00

# #KF Nutrient levels

ik fiE DEAMI/kg) 13.85
fHEAR cp 14.52
5 Ca 0.49
ni% TP 0.43
4% AP 0.21
ol {k40 3§ DLys 0.74
i LR E R DMet 0.24
Al b o 2 R+ FE DMet+DCys 0.45
T {£ ¥ & DThr 0.48
b B EEE DTry 0.14

B 3-2-3 EOA Paper 8 FFEA HRKAR, EORFAARICHEAM HMREIHR
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TR, ATLLE BEE R B 4 R Ay . Wl 3-2-4, N Paper 8 # Table 3
1 Table 4 (WP 4), JE/R T IR A LTI & A A= Kt se AR A MR e, B @
RWSCHREE R 3.1 3R 2-5 (L P 25), RUR T LA TEER IE & A AR A RE AR (AR 1 52
Wi o REIX PGS RBEAT XL, ALK 2 AEEBLR . H 562 ADFI. ADG. LA Mo
I A ST IR % 2 4 SRR A S8 A AT ] (Paper 8 FUZERIREE —hi/NEL, 83T
ME5 AR AL NED, (ER BT SEM [EEIEAHIE, HA 2B (BIUn7E ADFI 54—
HTEH T, SEM 1 1.45 — F 7488 15.45). F/G % 200 mg/kg LPTEELL, HAdZH S R5e
A=A, T 200 mg/kg (HPTEELL, Paper HiE 3.07, WICHE 3.08, UAHZE 0.1, Z5HHMA
RERG AT W RE R BRI IR R M & AR A R e AR, T
S MR B AL R g — AR A T R TR0 R - AL 45 AR 0 AH ], B AN [

@ Table 3
Effect of dietary garcinol supplementation on growth performance of finishing
pigs.
Item Con 200 400 600 SEM
ADFI (g/day) 2748.3 2777.6 2753.4 2748.1
ADG (g/day) 880.2° 902.3" 918.8" 934.4°
F/G (8/8) 3.12° 2.99b 204® 0214
Table 4
Effect of dietary garcinol supplementation on carcass characteristics of finishing
pigs.
Item Con 200 400 600 SEM
Final weight, kg 119.6 118.1 121.2 119.3 1.45
Carcass weight, kg 90.2 89.6 91.6 90.9 1.35
LA, cm’ 57.4 57.5 58.2 58.7 0.012
Dressing, % 75.4 75.8 75.6 76.1 0.214
Backfat thickness, cm
First rib 4.48" 3.98" 3.85° 3.79°| o0.018
Last rib 2.21 2.24 2.25 227 0.237
Last lumbar vertebra 2.47° 2.39° 2.24° 0.895
Average backfat 3.16* 2.89 2.83 2.76° 1.87

# 2-5 (L PYRER IE R AR BN i vtk 1 R

Table 2-5 The effect of dietary garcinol on growth performance and carcass traits

of finishing pigs
mH o A 1L177#%41 Garcinol groups
SEM P {ii
Items Con 200 mg/kg 400 mgkg 600 mg/ke
1 H R frfit ADFI (g/id)  2748.32 2777.61 275342 2748.15 [15.45 | 0.841
FHAHE ADG (g/d) 880.20° 902.30" 918.83" 93441° [ 231 | 0029
FHALE FG 312 3.08° 299" 2.94" 002 0018
A (kg) 125.14 126.32 127.25 127.90 254 0502
W (kg) 91.66 93.11 95.60 94.93 135 0.194
B (%) 73.22 73.70 7523 74.28 019 0230
LA (cm®) 57.40 57.50 5827 58.71 003 0371
WEE Cem)
AR AL 448 3.98" 3.95" 3.78° 002 0023
IR — AR R b 221 2.24 2.25 227 003 0069
e fE AR A 277 247" 239" 224° 009 0017
ARSI [3.15° 290° 2.86" 276" 010 0.008]

& 3-2-4 EOA Paper 8 P EIEHE K AERERAREIR; BE@NRICHHLE AN
FRfEYEIR (BREM R FERRIE B, AEREARERTFANED)
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T 7E P2 s LTI AL it it LA 22 B3 S F R AR AL 45 SR b, B T AR
CTHET. BRI, XERISERFIREEET TR R B AR N IUR R B AT
s, EA S e e FEUE A B BN F R TR e, X B AER T (& 3-

2-5).

@ Table 5 @ £26 WNEGEASENTN
Effect of dietary garcinol supplementation on meat quality of finishing pigs. ' “Tuble 2.6 The effect of gareinl supplementtion an pork quality
Iem Con 200 400 600 SEM 1 Wi T i P8 Garcinol groups - .
1 Tiems Con Mmghy MOmgky  H0maky
PH ssmin 6.56 6.61 6.67 6.69 0.014 1 PHomn 606 o g [E T
pHaw 5.54° 561" 571° 578° 0018 | B v e GE i
Golc.n parameters 1 et
L* e 452 45.9 . 46.8 s 472 0123 fon o o . on o ows
2 503 6.27 621 6.34* 0521 !
501 02 6. oM 018 0009
b* 45min 37 372 176 381 0.18 1 : ’ - . .
3 §5.4% 531 527 52.5° 0.664 | Bimy 3 i3 '. ;,A‘ 381 on 002
a2 6.30° 7.51% 754 762 0.025 | L S50 8330 2 248 06 0037
b2 562 5798 584 §80° 0134 63 £ 57 168 on 000
Shear force, kg 467 422 421 417 0178 ! bhe s s w8 s o
Drip loss, % 2.01* 1.68" 154" 1.49° 0.034 1 A (ke) 166 FEN 426 ur o oo
Cook loss, % 338 328 323 322 0.046 1 fokbk (%) 208 16 L9 LiF 0 600
' RREE 3362 S 3230 3200 M 0%
|
1
|
Table 6 ' It smp o
Effect of dietary resveratrol supplementation on M. longissimus dorsi glycolytic ! S
potential and chemical composition of finishing pigs. ! an ABH SnEH Gem g
o
Item Con 200 400 600 SEM ! _wm
1 w e oo
Moisture, % 701 714 705 710 021 1 ngEH o e
Crude protein, % 213 216 218 223 192 | — as oms
INF,% 15 an_ s o4 Y - o
Myoglobin, mg/g L64°  204°  211° 220°] 0327 1 ot t iy
Glycogen, ymol/g 887 _ 881] 872 864 0241 1 i - . =
Glucose + glucose-6-P, pmol/g 531° 415" 410° 407 0052 | ) oL - S T i
Glycolytic potential, umol/g 924 g8 845"  8L7 148 o !
Lactate, pmol/g 762  642*  60.1° 542° 0124 I W e =
1
|
|
I
Table 7 I
Effect of dietary garcinol suppl ion on M. longissimus dorsi antioxidative 1 o
enzyme activities and MDA content of finishing pigs. | Tuble 27 The cffect of diciary garcinol on mascle antioxidant uhility of finishing pigs
Item Con 200 400 600 SEM ' UEt LW Garcimel groups. S
] Con 200 mgig 600 mghkg
MDA, nmol/mg protein 0.20* 0.15" 0.14" 011" 0.0015 1 9 e oo
GPx, U/mg protein L62.4° 68.5” 7137 728° 4.12 1 [ 6650 =3 n8 2] 00w
CAT, U/mg protein 102t 1152° 176" 1214°| 278 ) — = — e
CAT « Ulmg prot? 11021 1524 el 12140 97 0031
T-AOC, U/mg protein 1.28° 172" 1.89° 194> | 0.054 1 i == — o
T-S0D, U/mg protein 196  17.2° 170" 165 0124 ' L S B
T-AOC (Uhng prot} L% L72 1.89° 194" MIS 0004

& 3-2-5 EA Paper 8 PEEINILATEEX AL B M A &R EHER RN, EQRNEABITHIL
PIBEXT RE B A28 A i R S 4 R R TR
[FJAE AR [ JEA, HY ERAE Paper 8 580 ) WB 45 5. W& 3-2-6 fii, E@S2 Paper 8
HH Fig. 1 I A-F MBI 1K (WL P 6), BI@:21e iy 3.7 & 2-3 (WL P 29) HIKE A-
C M 3.8 T 2-4 (WL P30) FIE2-5 (WL P31) MKl AL CHID, P& RRII RS
TSI AT BT A & BE AR I £ AL 7K - mRINA 7K B3 M R0 o 1 8 43 () 45 SR Paper
8 PRI 5e 4 — 5, WB BN EME el E, BA&SEI T “HagE =",
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Fig. 2-1 The effects of garcinol on MyHC mRNA levels in muscle of finishing pigs.
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AT RS, AR B o AW Z RSO IS, AT LR F A Con.
LGar. MGar. Hgar =41, FHA=AEE (K 3-3-4). %N %5 ZdE 5 Paper 9 K Table 10
(P9, ALK 3-8 (P35) KA, Nikzh I 600 mg/kg i) Gareinol 4H Chaol. ACE
TR AL R AT AL SEIG TIIYT (A 512,51 A8 T 712.51) {E MRS SCER U T 4 41kE
AEn=12 (WA EERN 48 4D, Mk Al RE A S 808 13 A (8 3-3-5)

Simpson Chaol ACE Shannon
CON1 0.294889 344 344.44 1.72
CON2 0.356123 416.1 419.74 1.93
CON3 0.277053 3244 329.37 1.57
EHNE 0.309355  361.5 364517 1.74
LGarl 0341541 312 312 1.88
LGar2 0.3288 313.05 314.54 1.79
LGar3 0.386011 427.87 44569  2.23
FHE 0.352117 350.973 357.41  1.96667
MGarl 0.981469 891.01 891.54  7.45
MGar2 0963615 672 672 6.56
MGard 097114 747.01 733.06 6.76
FEE 0.972075 770.007 772.2  6.92333
HGarl 0.95512 531 531.3 5.95
HGar2 0.969045 486.52 490.4 6.17
HGar3 0.96386 520 520 6.19
FEIIE 0.962675 512.507 513.9  6.10333
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R 2 AL S A R T, ERRR IR AR S LT, A0S0 3-7 (P
34) 5 Paper 9 [f] Table 7 (P 7); “#ALiR TR 3-9 (P 38) 5 Paper 9 (] Table 11 (P 10);
ARSI 3-2 #1) 3-5 (P 36-38) 5 Paper 9 1] Fig. 4 (P 11) 5845 (& 3-3-11. & 3-
3-12 A1 3-3-13).
@ 2)

1
1
ATTERE TN KR ] e &S I
34 WrTmeE e D A A R iR e R :
HE -7 i, FEESTELEDY ET1. No K TRAHERR (Po0sk |
Y con S, YRR S TR S DA (Ponos), Dl KT : Table 7 Effects of garcinal on intestinal permeability in piglets
(R0 ty H Hoe 8 Dac §0 DL RS EET Lo, Mo 8 (Po00sh B 1 ppms Control  The level of garcinal, mgikg SEM
L T T L O O ARG I LB A O L YT : group 00 400 00
™
na I DAD, ngdml 946" 1ora" L 56T 179
# =7 UNNRESTERLASSRES 1 & 1
Table 17 Effects of garcimed an intessinal permesbdity in wvaned pighe i O-Lactate, pmolfml 5528 3947 i 2754 198
mn L] Uit Wil Gancmal geoep EnE PR : ET-1, gL 13067 11047 05.2% 9158 504
e R g owew  wme  SEMOOPEROO oy 5413 4426 4189 4328 167
. . . . 1
DA {agieal. a4 1074 956" (s XM w5 Inthe same row, valees with no ketter o the same letter superscripts mean no
| » - - 1 significant difference (P = 005], while with different letter superscripts mean
[iLoc | pmsolimil | 5526 En] ot am (TS
S ¢ | sigmilicant dilference (P < 005], DAD Diamine oxidase. ET-1 Endothelin-1, MO
ET:1 ingL! 13067 TET ] A58 sM ndME | Nilic oxide. n=12
RO | pmal 1 “n Ll a5 43 18 167 LE 14 :

& 3-3-11 EOAWATEEXT BT R EEE R, BN AT 75 g 8 E R
M o
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Table 11 Quantitative real-time PCR analysis of total Escherichia
coli, Lactobacifius in jejunum and ileum samgles [log,, copies/y
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34 &S

WS SEH AR S0 2022 JEM L EEV AR, JLEALR S (R T B WA A K
PERE B RRE S IE I X RIS (RIFRFALIR S0 . E 5Bk L, TRy F S
—{E#TF 2022 4 12 H1E (Journal of Animal Science and Biotechnology) & # ] (Embelin
alleviates weaned piglets intestinal inflammation and barrier dysfunction via PCAF/NF-kB
signaling pathway in intestinal epithelial cells) (f&#K Paper 100 #4T LG IATAIN, JEHE
SO TR MR TR AN [R], (ELE P9 18 SO0 22 4k 7 52480 FH A R P 465 2R

HOERE LIRSy, PR SCTERE R A AR R L 0 AT IR 7 T
(Embelin) #0i/5% 5- AR . HARKYEL, 7€ Paper 10 (JLP2) "4 160 3k 7.05+0.28 kg KWt
WAFRE, WIS 2 F, ERAN4EEE 98.1% Embelin (FIREM% R 6D A8 (L P 15)
AR RIERIR T 120 Sk 6.76£0.26 kg HIWTGMTH%, 50N 4 J, BMARCETEN
30% Embelin FIFEH) . SR j 18 SCIRAAE L, AR 73 ZDSEIL 1 “BRag [F] 05 7.

@

Material and methods

Animals and experimental design

All animal protocols used in this study were in accord-
ance with the Guidelines for the Care and Use of Animals

for Research and Teaching and approved by the Ani- 2 MRS EE
mal Care and Use Committee of Huazhong Agricultural
University. 2.1 REHE

A total of 160 weaned pigs (Duroc x Landrace x York-
shire) were randomly assigned to 4 dietary treatments
with 4 replicate pens per treatment. Their initial body
weight (BW) was 7.05 +0.28 kg. Control pigs (CON) were
fed a basal diet, and the other animals were fed a basal
diet supplemented with 200, 400, or 600 mg/kg embe-
lin (E200, E400, E600) for 2 weeks. The basal diets were
formulated to meet the NRC (2012) specifications for
weaned pigs [20]. And the ingredients and composition
of the basal diet are listed in Additional file 1: Table S1.
The embelin was purchased from Xin Lu Biotechnol-
ogy Company (Xi'an, China), and the purity was 98.1%,
as measured by HPLC. All pigs were allowed ad libitum
access to feed and water throughout the experimental
period. All the pigs were housed in pens in an environ-
mentally controlled room at 24~25 'C and alternating
light and dark cycles with 12 h intervals. All experimen-
tal pigs were healthy during the feeding period. Weights
were obtained on every pig and feed disappearance was
recorded on day 0, 7, 14 and prior to slaughter to calcu-
late average daily feed intake (ADFI), average daily gain
(ADG), and feed/gain ratio (F/G) at 24~25 C.

R ) P R R T B, 2 S 2 1 M R,
PR 70 R G PR oy, AT
22 REM SR

AR N PR FERUBLST AL i, I 120 Sk 20 FLEENG W5 LR
SRS AEHLL (6.76 = 0.26 kg) fm);" SRR EHAW,
BHLZ 9 4 AL 2250 290t BEAL CEREHRD . LEmb 41 GERlH #4200 me/ke B2
JE . MEmb 41 CRERE ] #1+400 mg/ke AUEE ) ). HEmb 41 L6l H+600
me/kg SN, _fRAL6 DI, EAIAL S S, tBo ) 28 d.

23 REARSEARER

DR RERE H RS I NRC (20120 Wi {F iy 2l s bt kit el WAL

IR Y AT e 241

)4 30%.

B 3-4-1 PRRII R EIEXT L
B OXHE Paper 10 #5771, @R EFHALRIHBETT .
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AR UALE, Paper 10 Hr 2 45 B 1A S35 25 A0 e SORMUL R SUF AT BE 1R 88 o 24830 (B
3-4-4 1O, WL P 25) 5 Paper 10 (& 3-4-4 F1@. WP 4) 43 HBIL T Embelin XF W7 1754
AERANEREAIE TS S, WA VR B R VS R AR A 0L Paper 10 FOATAG A A2
7.05+0.28 kg M5 ? Jf[ SHIGHARE A 6.76:0.26 kg FIFETE AT B ILARLL A S50 2 SATIIX
J% Paper 10 [¥15% SUGTE ] 2 JA IS (Al ghis 21 1 220016 50h 4 A . DAk, Paper 10
X H I E (ADG) RS SCR M 2 5, B (F/G) FIH K& & (ADFD #HRNAF
A, SR, X H G A5 1-28 RIS BA HILTEE

8 TRHEGRECE. RAERRERTHEAHER

@ 231 RETRMEHIFNE KRR
Table 3-1 Effects of embelin ou growth performance and diarrbea rate in weaned piglets
5l MEA R TR Enbeln grovp )
Tems  Comolgrowp 300 0o s00mgks  S00meke = -
il (kg)
1day 678 676 677 674 009 0752
14 day 933 943 9.60 971 041 037
28 day 1287 13.32% 1382 1402 0.65 0.039
114 day
ADG/ (gid) 18214 15071 W24 LIEAT) 804 0407
ADFU (gid) 35335 B0H 389,52 386,09 001 0514
FiG 154 189 183 182 0.070 0.408
15-28 day
ADG/ (gid) 5285 277.86% 30142 307.86" 16.20 0.031
ADFU (gid) OS54 475.14% 485.00" 49247 .07 0.048
FiG 174 1 161 1.60 0.061 0326
-8 day
ADG/ (gid) 21750 B BLW 260.00 B2 0112
ADFU (gid) 39655 1779 42746 439.28 3158 0.203
FiG 183 178 1.70 1.69 0.067 0.395
WEE (W e .26 40 625" 186 0015
Table1 Effects of embelin on growth performance and diarrhea rate of weaned piglets'

@ Item CON E200 E400 EGD0 Pvalue
nitial weight, kg 6.78+023 6764018 6J7£0.19 674021 0.36
Final weight, kg 12941167 1334145 1384+1.08 139£1.13° <005
ADG, 9/d 29+ 124 34143 B1+122° 257413584 <005
IADFI, g/d 410£906 418113 414£105 418+978 [ 049
FIG 183009 178+0.11° 165+008° 162:£009 <005
Diarrhea incidence 956+ 102 714009 6404 1.01° 524+100° <005

"Walues are mean = SEM, n= 10/group. Labeled means in a row without a common superscript letter differ, P < 0,05, ADFI: Average daily feed intake; ADG: Average
daily gain; F/G: gain/feed for feed efficiency

B 3-4-4 BRSO IR A K MR RIS R 4 R 5T
BIONEALLFE 3-1, @K Paper 10 Table 1, JEHLT Embelin XF WiiifF 54K ge Mg YE 3
HIBSIA . 5 B AR RIS 5 HEAR T AR AL B B
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Embelin JUF-Gt— 7 W SCE s W0 A7 % 2 W A0 B i 1 90 B e PE RGBS TR BE, T 5K
e 2 JA 8 4 J Embelin ARG 45 5 LT B0A #M  TEEALIESC (B 3-4-7 1@ W P27)
Al Paper 10 (}& 3-4-7 1D+ WL P5) 1, Paper 10 H R 0018 SR P 3 8000 &
HNJEIN EAREZE TR, I B A08 SO LB — U8 T Bl b R R T B IR 2%
St HEMRE, REREE, XFERTT, XFEREER, BRA LA EE?

® @

Table 2 Small intestinal morphology of weaned piglets fed I £32 RETRYERTREIRRBSOES
mbel I Table 3-2 Effects of embelin on intestinal morphology in weaned pighets
ltem  CON E200  E400  E600  Pvalue | wsil st s P4
: 0
| Teems, Conmol 00p  Jompky  400mpky  S00mpky
+ 40 46 + 1 LKA ()
1 Ll Nnos LI ] 357 5 160.14*
+ + 184 + =
] HE 29532 30589 3755 31446 004 0.683
3485 " I BARE ()
I Ll 048 21528 20841 20815 1028 0.207
= 2184 * | EHE mmn 12006 s 20788 1403 0310
o2 ML BN
+ 494 + = |
----- 4 Ll ] L4t 145" L (kid 0078 047
| x 0401 + F 3 ’ E& 132 139 150 151 | oam 0216
I

' Vahues are mean £ SEM, n = 10/group. Labebed means in a row without a
comman superscript letter differ, P2 0.05

B 3-4-7 PR SCUTIIAFAE 22 I A (Bl i R 906 o FE AT R 35 TR B 45 SR % L
B DA Paper 10 Table 2, @ANZEALWIR 3-2. AEERETIANEBRABAETEE: BERF
B, FA3CH P>0.05, T Paper 10 1 P<0.05.

MEF ARSI B, A TR A SO T Uk SRR &, e — e #EAT HE
XF, BARFRI T K-FSHE 2 b, PAbri 2 — K E, ENNAERERDCR B T #0018 3
3-5 [l /A &R IL-6 mRNA 15 (W, P29); & 3-8 i PCAF mRNA £ik (WL P31); Kl 3-8
[6l/ PCAF mRNA %% (WL P 31); & 3-9 [alfi NF-«B dHEME (WP 31D, HXIRIL, Y
TRAFTE BAEAE AN R RE L AR AL o

C £ 15 A Zs Z 18
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[l 3-4-7 PR VBSCHT A7 22 A0 120 i PO R T BE R R S5 IR BE 4 SR A L
SEALW SO AR IR 20 1 BEAR LA AR PR
SRR, XA SCS Paper 10 AEREBFAIAIUGA B S Embelin 1RWRJ5 1% EAFAAE R
5, AEFETERE, RIERT mRNA AHXRIL, WBERBIES, WEREE T EEREAERS,
PCAF A1 NF-«B HJZERAD “PRi&[FIH 7, B4 n] SE A 7
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3.5 XIS
X S T AR T 2017 JER L Eb A, EVISSCRR H O R BT R A e e A AR
IR RIFR AR IR ) CRA iR RIAR AL S0 . B E L DUE — 1% S0
{ Animal Feed Science and Technology) I /% 2 ]  Effect of conditioning temperature on pelleting
characteristics, nutrient digestibility and gut microbiota of sorghum- based diets for growing pigs)
(RATHEFR Paper 11) BEATXTLL, 7EX S AEILFEIMEH IR, BRATRIA 7L = A L
FH A $L 2 3 5 E 2 )
Wik 3-5-1, 7F Paper 11 MRS 7715350 & Table 1 (UL P2 AP 3), {8 I 3 FF 5
B 1021%HE H, 2.67%MET4E, 12.20%HI7K 75 TR 3088 — 5 2.1 THIAMEL S 77k (I
P18 AP 19 o, (EHMERMERE 921%ME T, 2.67%MEF4E, 12.20%7K 53 H1 2.80%FH
FEWT o (HAERIR, RSN DR ILLAT, Paper 11 A2 A0 SCHIIGE (¥ 5 Al FROR
HAMS RN 18.72%.

® 2.1, Foud procesan nd dinery evamos @
G f07% oot oo 101 o e and 12 commercial 211 BRER

s 'N\'n n».. S Fe Ll S Cas s
eming at

RS FENSEN 2LES TANEAOBARH Fa, Stk

SERR 2% BEATEY 021%, EFR TR 267%, S GR)Y 280%.

2 RRORIR o WREE. R
Table 2-1 Compusition of experiment dies (%, ar-fed basis, calculaied )

'
1
I
|
I
I
Table 1 |
[ AMB Condiioning Temperae (°C)
dient and ch | ¢ ion (g/kg as fed) of the basal diets. | T
Ingreducnes & ) = T W
Ingredients (%) Sorghum-based diet ! R Sogum bF O R TR ¥ TR N )
! BV Buaruded soyben S0 o 00 500 S00
hth LM : W) Sovheon meal s s 408 408 1408
Extruded soybean 5.00
2 A Sovbean ol 2 12 o on 0n
o — ot ! £ o o sw s S0 S0
Soybean oil 012 |
Flour 5.00 | £ Limestone 106 1 106 106 106
Limestone 106 \ R Dicakcim phoschate ” 9 N 097 097
Dicalcium phosphate 0.97 | frik Sar i " W 0% 0%
Salt 0.36 i UL Lysne 2504 7 ®O0I 0 0%
Lystus vis33 075 | FEM Methionine 1 0 017 e on
Mef = g;: | 5 %R Throorme ] 0% 015 018
Toyplophes O"m | ZEM Tnpohun of  om 001 001 001
Phytase 0.02 1 R Piytee o o ooz (L] o
Premix” 0.50 | S ' prema 5 050 050 030 030
g"ﬂﬂkﬂl composition . | it Toul 1000 10 1000 1000 1000
ross energy (MJFkg-1) 16.24 "
Dry matters (%) 87.84
Crude protsin (%) 1872 I %2 RUERRREF (4, EWID
Ether ) 110 ] ! Table 2.2 Nutrient level of experiment diets (%, detection value)
Crude fitler-thy L ! AH WREAT Conditioning Temperature (°C )
Nitrogen free extract (%) 57.03 I - 5 — = - 5
Ash (%) 6.20 I
- t 7. 7.
Ca (%) 0.84 | TR OM BIS| g6 S06 KTl 4795
P (%) 0.53 | N Bl DM besis
* Provided per kilogram of diet: vitamin A,11,750 IU; vitamin D3, 50 | SR GE (MWLl | 2z w3 e 16l
IU; vitamin E, 50 [U; vitamin K, 1.75 mg; vitamin B1, 1 mg; vitamin B 2, | — i a6 R e
10 mg; vitamin B 6, 1 mg; vitamin B 12, 27.5 mg; niacin, 38 mg; calcium :
5 5 | HA C 230 200 198 213
pantothenate, 35.75 mg; choline chloride, 750 mg; biotin, 100 ug; folic | - il = 2= B o
5108 700 642 I8 9
acid, 0.5mg; Cu, 125mg as copper sulfate; 1, 0.75mg as potassium | " ¢ i i
iadi ®t A v 5 55 615
iodide; Fe, 152.5mg as iron sulfate; Mn, 35mg as manganous oxide; | R A il il i
Mg, 125mg as magnesium sulfate; and Zn, 137.5mg as zinc sulfate | L ] = ey Ry 0o
b calculated value. &P 0.53 052 05 152 0.5
E '

© Analyzed value.

& 3-5-1 EO#H Paper 11, BE@RE THARI. LABRKRFCT REFRMEFRS, 46
TPRERRE T B R AR, RETTERL T HRMEFRKTFHREESEE (Crude

protein).
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Wl 3-5-2, EXPRSIRSCER R T R LR B . 7E Paper 11 (4 Fig. 1 (L P
5), JBR T REILN) mRERLLL L Z 65°Cy 70°C. 75°C 80°CHI 85°C il Ji i S A4 4
MU FESAR S 5 3.1 I 2-1 (WL P 23), /R TS 1 m B LA 4 65°C.
70°C. 75°C. 80°CHH 85°CHi it Jri imy S AT HL G I8l o SO IX AN R W AR AR BEUR [), (HLER:
RSN, Al BRI . Bk UE, Paper 11 I ay by o d Al e 735500 B
TR CHIE by ey dy ¢ Mla, FATHARBIERITHE——HX, EHEAR, HEGED
XI5 B RAAEENLBATERE T .

©

,,.n.-.

B 3-5-2 EOA Paper 11 RFR XM EHREMIRNE, BQRNRARITRHREREMKKE
HEgE. BEMRRERREEEMER, AR SCH B PR R R RERE A

65°C.
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Wi 3-5-3, RSB S FORIN TRHAER & |, Paper 11 (25 R AL
=/ —%. Paper 11 i) Table 4 (WL P 6) 5 08 — 5 32 KK 2-3 (W P24), &Y
R DT U PRS0 AR AR PRl o R () 52 o X EE R IR, Paper 11 AR08 SCERINAE T KD
BILFE (Gelatinised starch). & (HA#SE (Protein solubility) A (Hardness), HAJEH;
IR ARSI 45 SR e s — 8, BEFE 45 R 1) SEM H A P {E 564 —5L.

® @

23 WREAY A RM IR ROES

‘Table 2:3 The effect of conditioning temperature on processing characteristics and pellet quailty
of dites

|
|
|
|
|
|
|
Table 4 | HiH WM Conditioning temperature, °C HXH, Coa
S
Effect of conditioning température on processing characteristics and pellet quality | ltem 65 0 I3 80 85 e L Q
nem Conasing eaperatie (0) o Pasioe 1
1 WEE
n ” © ® Liear bk |
R 821 841 am i 10,10 0628 0320 0600
Besistant starch () 20 238 4 24 AL |
[t St ) L5l 128 la%0 1655 v I HOERE 7588 753 37 7288 6766 0885 0001 0039
/G5 il (%) _ 159 43 TTTRTY Y 189 |
Proten xiubliy() nn 200 @ ) wn
NasdnesNewton) I 1607 [ 185 I | BRRE
. . - | 1 5 589 95 25 2
* Pelet samples o each group were wied fo determine processing characteristis. RS, Resistant starch, GS, Geltinised starch | [R5 1589 1650 169 164302500001 0027 |
| [REBWEG) T4 7240 6950 6530 5971 1477 0001 0410 |
: (k) 136 164 178 192 221 [0076 00003 00013
: WA, LNARRRAANR, O NAR - KNL,

& 3-5-3 EOA Paper 11 i BRI TAFERAORL R B R, E@A AL SO B E X
FRR N TR MR R S R R (AR R AR AR R AR R B Wl B F8 4D
A, WKl 3-5-4, @it L Paper 11 ) Table 5 (W, P6) FIZAA7iE =& 3.3 HHI#R
32 (WL P 34), AT LAE BIPE AR TT 1 M BTUREEN =i DM A CP &AM 2 (520
AR Paper 11 MR SCH ) DM H1 CP JFAN e AH A (T3ReE Y — L8 = AR, B SEM
EAN ORI RN BEAR ), Z2T05E 1) PR RHEAT 1 8RB, ERFATARA I 1 HE S
(B30 Paper ) LA DM B IR 10 Z JE AR 1 A0 3 5 — MR 53— > DM T,

L “KFORIIE .

]
d
Table 5
Effiect of conditioning temperature of sorghum on nutrient digestibility (in witro) of DM and CP (%)".
lem Conditioning temperature{"C) SEM Puvalue
65 ] 75 8 85 Linear Quadralic

bu (3058 10 ] [3a1s-15 | [sas-10 | [seer-10 | [2s01-10 asre a0 0030
(=2 E 5450 (| rﬂ] SSI4 [ m 1209 0253 0.024

* Three samples of each group were used to determine nutrient digestibility(in viere) of DM and CP (%). DM dry matter, CP, crude protein.

32 WREBRRE DM M CP AN ILENEW (%)
Table3-1 The effect of conditioning temperature on digestibility of DM and CP
of sorghum in vitro (%)

WA U MUILAE, Conditioning temperature, °C = %t Contrast’
Item 65 70 75 80 o L Q

P bM 3339 1813 6.0 0.876 | 0.001 0.030
5603 [5350] [4900] [@@EY |1209 [ o001 o024

R

& 3-5-4 EOX Paper 11 HIEFEREN =R DM A CP {RSMEERIEN, BE@NFEARICH

A BFR XN B 5 DM Al CP RSB AR BRI
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3.6 8 BY

70 BY 2R 31 2023 JEfil-LEN A, HERIRSCEH A (A [F AL BRER R
RO B ERDRL DR AR 75 40 T AR B A s ) RS h iR S0, 5E
+ DA% —1E & 54 #E (Journal of Animal Science) /&%) (Effects of different processing
techniques of palm kernel cake on processing quality of pellet feed, nutrient digestibility, and
intestinal microbiota of pigs) (AT H & Paper 12) HIREEXT Mo F 3-6-1 H (D& Paper 12 #4
BHS TR (W P2), B 3-6-1 @ Arie SR I & 1.1 iREesh) 5 B350 (WL P 32D,
XFECRT LRI, R Paper 12 [1E# Th I T0 50 BY,, (HBRE SO 5 THAH L (AR
EYIEE TN 2, AN E R R R ARD . A, PR
ZACEGAEH THEMEE R, HrhEo a5 R @,

(D Materials and Methods P @
1

Animals and diets .

This experiment was approved by the Animal Care and Use !

Committee of College of Animal Sciences and Technology,:

Huazhong Agricultural University, and was in compliance |

with the National Research Council’s Guide for the Care and ! | RS EE

Use of Laboratory Animals. A total ofrossbred piglets : §
(Duroc x Landrace x Yorkshire) with an average body weight 1 1.1 X3 z45% it

of 28 + 0.5 kg were used in an 8-wk feeding experiment. Pigs | cituo sy i 1 2B ML ALK Wil SIELHEIRE ELLFL BARCRUATT (284
were randomly assigned to five treatments with| four replicate

1

1

1 . . - -

: - . - 0.5 kg) g RECRCRT A 105 S BEHLA Sy 5 L [RRAL 3 AL 4
per treatment and|eight pigs per replicate$. The five experimen- ! o) LI “H X ARt HibLo s AL (1AL 3 A RMY
- : T s i § A + 1 4T 3K o 700 P o ] 0

tal groups were as follows: basal diet group (whole corn—soy- : Bgbi SRR, ARTE | CHPIRAL) SMAR TR SR RAE RN EL R,
1
1
1
1

bean meal), 10% PKC group (PKC), 10% extrusion PKC group 1 470 2 fHE N 10%4%3ll PKC FIRL 4513, 4.5 4r BUAINER I (10% PPKC. 10%
(PPKC), 10% enzymolysis PKC group (EPKC), and 10% fer-
mented PKC group (FPKC), respectively. The nutrient levels of
metabolizable energy and crude protein in each group were bal- |
anced. Dietary contents were analyzed according to NRC (2012) !
recommendations (Table 1). At the end of the experiment, four |
pigs from each treatment (randomly collected one pig per pen) 1
were sacrificed by administering a pentobarbital overdose, the !
gut and blood samples were collected for the quantification anal- :
1
1

FPKC. 10% EPKC) [¥)TALTE PKC LR, 4 4L Rueb Q0 8 RO A (00 25 15 ok 7
YA A

ysis of microbiota, hematological parameters, and apparent total
tract nutrient digestibility.

& 3-6-1 PIRIRSIM R 57X
EIA Paper 12 1R 57 RS (L P2), BE@A%ARXF RIS SRS (AP
32)

K 3-6-2 @+ Paper 12 [ Table 9 (WP 7), foR 7 PKC AR T T EX 54 E 3: Y10
AR IR ; B 3-6-2 F@ ARSI E 2.1 AT 4-3 (WL P36), or T ANA AL PKC
XA BB IR 7 AL R o W] DU H 0 5 SEI0 B A DR — 0, H CP 41400 2,
Hos—3, AFAZE R B BRI, RS R B2 KX MR, TR A
TR A RSB -
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1
@ Table 9, Effects of different processing techniques of PKC on nutrient digestibility of pig @

) Treatments
hems pvalue
Control 10%PKC 10%PPKC 10%FPKC 10EPKC .
ol F 2003 LR SRR (Rl 3
Growng
5 % 43 FRABULE PKC ALK WIRERHWILRNLN (0=3)

DM, % TAIL099  TSI8:08F  TIS2E0764  TeHELIF  Tedsron 0014

) _ Table 4-3 Effects of different pretreatment PKC on nutrient digestibility of

CR% TMWELSNH TS UE06™ TRES206  TISOE1086  TRIOE1A™ ()IIITI

EE% THLLWP  TITEIEF  T612£1353* T2 LIe™ M2~ 0025 gml\lng-ﬁmshlng i (ﬂ'.])

s 4l Treatments
Finihing B hems P-value
10%PKC 10%PPKC 10%FPKC 10%EPKC
DM, % B0T6%180F  TeMEITH  BA4EI 2 TRESLORER 00608 0031
t 1<)
% RATELle  TRIIZ06S  SLOTZLE™ BO4ELTI®  B066E |46 0033
FHE (DM) 78114098 75084204 775240764 7636+ 113  T645£074% 0014

EE % TEMEI0P 75291145 M1 TRISEOTF  TRISE144 oms

HER (CP) 1978157 75074147 77684225% 76124157 MTTE169 0.028

HUKET (EE) 77391100 73.07118F 76124

Control, com-soybean meal diet I0%PKC, control plus 10% palm kemel cake; I0%PPKC, control plus 10% TA26E 116~ T421E115 0.025

fi e

FHE (DM) 8076180 7670%1.75 8044£1.29*  TROSEOER* 79060830 0.031

extrusion palm kemel cake, 10%FPKC, control plus 10%fermented palm kemel cake; 10%EPKC, control plus

10% enzymatic i kemel coke.
HER (CP)  82871116* 78131095  BLO7TELE  8014E1T7I®  8066E 146 0.033

1, dry mater, CP, erude protein; EE, ether extract
WA (EE) 7834103 75294145  7974£1.48°  TRE8E073  TRIBE 1A 0.015

4 Within a row, means without a common superser i differ (P<0.05).

B 3-6-2 PIRRICHETFE LR R
B4 Paper 12 4 PKC AR T L ZXEEFMRIELEREME (L P7), E@HNFEARIC
PARBUEE PKC XHEKE AT LR KRR (B P36)
FEPIRIL P AR E PKC XA KB IEE A K RERISEN (K 3-6-3). E5EAT L
BHEWNERARARWEOL T, ZAELMEH 783 LR EABIIERR W R e
KIPHIXT AR 10%PPKC ZHEE ELAEREAT 10 (] 3-6-3 HZLAEAIBEHE P N 7).

@ . @
. ; — . . I
) Table 10, The effects of different processing techniques of PKC on growth perfomiance of pigs X
1 AR PKC REBIRR DI SIRAE I i (K BBt
Treaments
tems v .
e palue I R 44 FABLE PRC RHERWEREKERIER (1-3)
Control 10%PKC 10WPPKC 10%FPKC 10%EPKC |
| Table 4-4 Effects of different PKC on growth of
Growing
o | growing-finishing pig:
mwie [ 2064003 | 27912007 [2782400 | 2162000 28108007 07 | i ey Treaments -
H liems pevaluc
1 Al 10%PKC H%PPKC 10%FPKC 10%EPKC
mwhe  [s0472117 | s67izesse [sosmz2ie | sosexi7e soe0z03r 002 1 -
1 . T nzos] 2 2
ADR Gkgh) | 1792005 | 1eszo0s | nerzoes |[ 17sz0as  imzono | oss . MR 009 | 7912007 WIEL0M 28108007 08T
1BW/kg
ADG (keh) [ 0752008 | oesroo |o77ronst | omseset 070t 0007 1 x worsasie] wemsose | soaerim| sossire  sssose 0o
| 242 71 + o417 + 2
¥ 234008 | 2600006 | 218200 || 23620200 2382003 0036 1 FBWhe
1 THHRAR | 1682009 Le6k005 | 174005 | | 185£002* 1892003 | 0012
Finishing 1 ADFI Chgfd)
1 viamE | omrxo0sh | 063+00 | o7stooes| 0ras00e 070t 0007
IBWkg  SIA3E000 51492014 51562023 51392007 0334
1 ADG Cigt)
FBWhg  BLOE0F  TIEOELID  S220+128  R2231261  SIREISE 0048 | mmte BG | 208x002 | 2612000 | 2302008 | | 25020250 2522000 00w
1
R
ADF (kgi) 288007 2674008  285£006 281017 2804010 0203 1
\ T SI43E009  SLA9EOI4  SI28013  SLS6£023  SIIE007 0334
ADG (kgh) 1022002  0.83£0.04  LOIX004* 09008 1012007 0041 | 1BW/kg
I 3 SLI6LO6F  TIS0E1I SLRELSR 0048
FKi 2831008 3044008 276£008  285£007 27801 0014
1 FBWhe
—— 5 2674 2854 2814 1w by
)| "rherewere 7 pis per pen in growing Phase and 7 pigs per pen i fnishing Phases | ! THRRAR 281007 2671008 2SI 2LFAIT 20200 0
1 ADFI Ckgd)
“Contrel, corn-soybean meal diet;|0%PKC, control plus 10% palm kemel cake; 109%PPKC, control plus 10% 1 FHEME 1024003 O0SSL00&  103L00R  099L00F  101£007 0041
K 1 ADG (kghd
! cxtrusion palm kemel cake; 10%FPKC, control plus 10%fermented palm kermel cake; 10%EPKC, control pls |
| HNLE FG 283+008* 304+008 2761008 285007 27WH01I1* 0.014
4 10% enaymatic palm kernel cake
1
b SSABWithin a row, means without & common superserpt difier (P < 0.05) !
|
1
'

B 3-6-3 PR RS0 AR R Rt H
B Paper 12 4 PKC AR T LEXEA KRR (K P8), BHONHMRIHAR

P #E PKC MAKEIEFEEKMERMEM (P37
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P 1 S AN R AR B PK.C 6 A KA AR LR AR AL Fia b (0 45 SR R AR H AR (81 3-6-4),
RIS —BUITER T, S4 O = A A EA SR (ZEREDD, ZEE

HRE “HdEAbEL” BB

@ @

696 Table 11. The effects of different processing techniques of PKC on blood indices of pigs

Treatments
Hiems pevalue

Control 10%PKC 10%PPKC WPAFPKC 10%EPKC

45 FRABAE PRC HERWERARERNER (1=3)

Table 4-3 Effects of different pretreatment PKC on blood indices of growing-finishing pigs (n=3)

Growing

700 exsion palm kemel cake; 10%FPKC, contol plis 10%femmenied pulm kernel cake, 10WEPKC, control plus

1 10% creymatic paim kernel cake

T02 *MWithin a sow, means withoul a common superseript differ (7 <0.

'
]
1
]
1
1
1 . L] Treatments
HE lems Pavalue
' SO2EISS  SOTE®  SIAIIN  SIS6EIAE HHELLEE 0019 I — — p— F— po—
. . - ! M
ABEL  R207£155 2679423 [s0siteTr 293241594 MostLe 002
! BEE (TP gl)  $9262198  SOTIEZ0E  ST26EIIR SASEEIAZ®  SMEILER 0019
Amma 4174 456018 AIBEOIP  4DEOIS L15EODS 1034 1 N
VAl o oxol e o 10 o HEFGALB. L) R07E157 263200 42070 2niies ezt oo
[}
B i o piaa - N WE
ALT.UL s i L o 1 AITEOIT 456E004  413EOIF AREOIS 4150 0034
\ (UREA, mmol.)
ASTUR MOBELE MWL OSSELD 4410EL6l  4LOEI00 0230 i
I FHMEN
SLISE2S!  SSMZEI2l SLERELSE SLISE36T 02
ALPUL 157304404 1401541400 [ISSI45290  ISKIEASEr 154793034 <0.0] ,
I (ALT, UL
Finishing 1 HENEM 0230
shing HOBEIE)  4ATE241 SIESELT HAI0E1E ALELN
. 1 C(AST, UAY
w0823 [s20220 | srdaan 64155158
! CUTL
\ 139e0r Hotsra0r [issasion edesior msssiser  <on]
ABgL  3989EAIS |opmergeet | dnaidasy  dedisiie  BS6ELES (ALP, UL
1
AR
URFAmmoL 3941008 43TE0IR 3002 SETEAIR  40BE0MS I
. BEE (TP gD e808+233 | s087£304 | e723E3 6415158
ALTUL SIMESS]  BNELH  4120E460 AL2ELE 0065 \ GEAALB. L) 39892415 | 31024333 38414383 36412331 3586%138
- . 1 3 3
ASLUL  G2B02206  4LNELS4  4LITEL6  4SAZELE  MSMELDS 0l IMEO0P  4STEOIS 39220200 IETEOIT 40820100 0015
1 (UREA, mmol.)
ALPUL  IBATSEIDG  9BELIY ITRAOEI6S  ISTTEDE  IMELEN00 0036
I R ER
SLSEE491  STMOESSI  HOT0E3S9  AT20E461  4T2ELT6 0065
697 7IP, wtal protein; ALB, Albumin, UREA, carbomide, APT, alanine aminotransferase; AST, asparisie 1 CALT, UL
I BTN . o
698 iramsaminase ALP, lkaline phosphtasc. | A280£216  4230EL9 42172216 45425133 MSIELOS 0473
CAST, URY
699 Contrd, com-soybean meal dict 0PKC, conirol plus 10% palm kemel cake, | PPKC, contral plus 10% ! er—
I ITEIOE  989ELIN  ITRAIEI6A INSTEILE  IMSE0 003
(ALP, UAY
1
1
1
1
1
'

B 3-6-4 Wi eSO MR AR & Xt H
B Paper 12 H PKC AR T T ZX MBHEIHEHE (B P8, BE@ANEMRITHA

R BHALE PKC X MR FEFrAIs2m (0 P 38)
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3.7 &)

2= ] REHEZHR T M 2018 JEl-LEL A, HEIRSUE E O (AN R B SO AR K
ST X 2R R P T o I R e OS2 ) (AR T R FRTRR 25 1830« B A8 S0 5 T+
— VB 54T 2019 4 5 H 7E (Frontiers in Microbiology) I % % ] { The Variation of Nasal
Microbiota Caused by Low Levels of Gaseous Ammonia Exposure in Growing Pigs) (A5 H i
X Paper 13) X EE, AT BLRIFEAAAE S0 Beth AN FE i 2SI A
wnE 3-7-1, E®J Paper 13 Pk 577953570 (W P2), B@NFAAie b s — % 2.2
B BT ARES HARES 7 (WP 150 IS EEAT UK, W38 78 1050 2 7 1 A i A o
FAEZESR . Paper 13 T 120 FAKE R 30.2+1kg HIMEI AR, 102008 SO 0 A
25 HAREH R 25.25+1.06kg [ EIFIARE . thAh, PEF RIS H WA, Paper 13 E27 47
WL Z AR, RIESIKEN 0 2 (Paper 13 F1 “257 BS54 R “157). JLAE AL

IR ZE S, (BRSNS R VF 2 52 M [ BLR .

@ i@
MATERIALS AND METHODS

Ammonia Treatment and Environmental
Chamber Parameters

The animal handling protocol (permit number: HZAUSW2017-
0006) followed in this study was approved by the Animal
Care and Use Committee of College of Animal Sciences and
Technology, Huazhong Agricultural University and was in
compliance with the National Research Council’s Guide for
the Care and Use of Laboratory Animals. The methods were
carried out in accordance with the approved guidelines. The
Hubei Jinlin animal company approved the animal studies. One_
castrated Duroc x Landrace x Yorkshire pigs
weighing 1-30.2 + 1kg fvere equally housed for a total of 4
weeks in twenty 2.5 m’ environmentally controlled chambers
with free access to feed and drinking water (Timbrell et al.,

1970). The chambers were set for 6 different gaseous ammonia
concentrations (0, 5, 10, 15, 2} and 15 ppm), 20 figs per
exposure level (4 separate chambers per exposure level, 5 pigs

per chambers). All chambers were in the same pigsty. The

& 3-7-1 EO&ET Paper 13 HHIMELEHYE (P2); B@BETHARICHE E 2.2 M
B575% (P15)
WKl 3-7-2, B2 Paper 13 # Fig. S CFI D (WL P 9), JE/R T AR EZ A K
FEAEREAN A K IS RS R @R A8 S8 % 3.3 Jlsl 2-2 FIE 2-3 (L
P 20), BN T AR R A2 S5 R 5. EIrp ] DR B E X
0F L) P SE A AR K, R AT SCAR BN, Paper 13 RIZAAL 0 SCAH F A S50 20 245 X
e ASF RSS2 A R A 45 R H R 1 NRESR T i

A e b 0 A O A U L B

22 WENEITAIAIE B IR

w2 L -ﬁ;m&[zs 251 oﬁkgl, fBEIR L BT I A KB (A I 25550
BHLARCAES N ERBE R, SR NEREEEE RIS 0, T BRSSO E 2
WIF I Smg/kg. 10mg/kg. 15mg/kg. 20mghkg. 25mgkg. M Ak dRfr,
TR L7 8:005 BEEHC Sl — R AR frlik, FUARTR, EaUAK28 K. i M xi
Fytrp el K K % T LRGP LR . 5 FR B AL CENRC (2012)
B PR EN T BB A ], (APl B F oy WoAe2-10 BER M43k} —
U, OB, 7R T R AR T K R frht.
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B2 ANEARENUTERENER (LRS00 HER 100+ )

& 3-7-2 _EMEOAARFRIREENAKESERENAEKREARESHEME; FTUEOAT
ISR E MR E R (BEAE R RREARRA R ED

WK 3-7-3, EQOBHELT Paper 13 ff] Table 2 (WL P 11), SR 1A [FHREE &0 A Kog i
WEAARPRIIFEN ;. QBT 2008 308 — 5 3.2 HHIER 2-4 (L P19), &R T ANFIRIE
S A MR AE AL FRAR SN o X ECR I, Paper 13 FH22A7 16 S Hhouf B2 R 25 S 58 42—
L, TAE Paper 13 £ 7 —A> 0 ppm ARG T, Paper 13 M#7103CH) SEM fH. L {5
A Q ik fe e 4 MA .tk 3-7-4, E@A Paper 13 41 Table 3 (WL P 11) AR ERSHE
K E MR R RIE RN, QAW 8%k 2-5 (W P21 AR
AR AU A R IR AR B R S, FE AN R P 00 AR A U A SR JE R R B i) (R 4
RX BT IR F R
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TABLE 2 | Effects of different concentration ammania on blood biochemical index of growing pigs.

Biochemical index Ammonia concentration, ppm SEM Contrast!
0ppm 5 ppm 10 ppm 15 ppm 20 ppm 25 ppm L Q

Blood ammoni(molL) 144.38° 146.51° 155.36° 159.07° 173.63% 195.19% 554 <0.01 0272
BUN(mmolL) 2,694 2,894 33404 3.620¢ 4,093 4188 0.14 <0.01 0374
SOD(UA) 171.35% 162.323 142210 139.200 125.74¢ 119.72¢ 412 <0.01 0.153
T-AOC(tmolL) 1.58° 1.56° 1.44% 1.25%¢ 1.07° 1.00° 0.07 <0.01 0.750
LDHUA) 499.61¢ 483,146 471.11¢ 531,83 560.120 664.999 19.87 <0.01 0017
AST(UA) 4019 4.56¢ 6.52¢ 10.552 9.89> 12.772 0.79 <0.01 0019

! Contrast: L means linear effect, Q means quadratic effect. Vakes with no common superscripts means significant difference (P < 0.05).

@ P24 FRRBER O A K A IR bR
Table 2-4 Effects of different concentration ammonia on blood biochemical of growing pigs
Ak ks (% Ammonia concentration HI%4%k, Contrast'
Biochemical 2 = SEM
indicators Smg/kg lOrgg/k ISrrL;g/k 20";‘9-/]\ 23";3/'( L Q

% (umol/L) | 146.51° 15536° 159.07° 17363 19519 554 <001 0272
BUN (mmol/L) 289 334%  362™ 409" 418 014 <001 0374
SOD (U/L) 162.32°  142.21° 13920 125.74° 119.72° 412 <001 0.153
T-AOC (umol/L) | 156" 144 125 107  100° 007 <001 0750
LDH (U/L) 483.14° 47111° 531.83™ 560.12° 664.99° 1987 <001 0017

AST (UL) 4.56 6.52°  1055° 989" 1277° 079 <001 0.019

& 3-7-3 EONARRREEN AR MBRAENEIRRREE; EONARREE SRR
MEAEACTEAREIREM e AR R OREARZRAR F B8R )

©

TABLE 3 | Effects of difierent concentration ammonia on lrachea-related gene expression of growing pige.

Measured gene ‘Ammoania concentration, ppm SEM Contrast!

5 ppm 10 ppm 15 ppm 20 ppm 25 ppm L Q
mucst 0.77¢ 1.25% 1400 242 237 0.25 0.016 0.826
Claudin-1 1678 1,628 1330 1.41¢ 0.85¢ 0.10 0014 0568
caspasa-3 0526 066 1,040 11630 1.389 o <0.01 0817

' Contrast.L means Enear effect,Q means quadralic effect. Values with no commen superscripls means significant diflerence (P < 0.05).

@ F2-5 FRARBAN ERBUEHXEARERNPM

Table 2-5 Effects of different concentration ammonia on trachea-related gene expression in

growing pigs

Sl "' Ammonia concentration, mg/kg HI%4E, Contrast'
{ ot
Measuredgene 5 Tomgk Tsmgk 2imgk Domek M "

g g g g

mucsh 077 125% 140"  242° 237 025 0016  0.926
Claudin-1 157 152% 133 L 085 010 0014 0568
caspase-3 052 068  104°  L19® 138 011 <00l 0817

& 3-7-4 _EMIE@N Paper 13 F TABLE3 NERER S AEKBEIEMRERNREENY
W TE@NEMRILE —ER 2-5 ARREESNERESEHRERREAENEW (B

. [ FAEARRAT R B 0D
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11 3-8-1, fE Paper 5 H', Table 2 J&7x 1 4L4R /= A FL I H ARSI LA B BERE A
HEAFRE RIS (L P 45600, A8 SCHIFR 2-2 JE 7R YR 5 1) E RS L B o B4 %
FATERERIREMT (WP 17). MBS RamE—8, HiEd b, AT A A8 AR S
EERT o el S e, R ] R [ ) R

85



Table 2. Effects of dietary garcinol on performance of sows and newborn piglets during late gestation and lactation

Item CONt Low* HIGH! SEM P-value
Number of sows, n 20 20 20 - -
Sow performance
Parity 162 163 171 045 0578
BW, kg
Gestation
Day 90 2172 216.2 2164 31 0454
Day 110 2302 2287 2302 49 0573
Lactation
Day 1 2158 2123 2164 28 0214
Day 7 208.1 207.2 2088 72 0689
Day 14 2034 2026 2049 47 0297
Day 21 198.6 197.1 2003 36 0882
Backfat, mm
Gestation
Day 90 139 136 133 05 0213
Day 110 152 14.9 148 [ 0198
Lactation
Day 1 138 136 130 06 0214
Day 7 132 12.9 127 05 0112
Day 14 126 122 119 06 0101
Day 21 18 114 110 05 0231
BW gain, kg
Gestation (days 90 to 110) 130 125 138 64 0521
Lactation (days 1to 21) -172 -15.2 -161 37 0414
Backfat gain, mm
Gestation (days 90 to 110) 133 1.28 147 054 0098
Lactation (days 1to 21) -1.98 -2.18 -197 046 0211
ADFL kg 531 5.28 530 011 0524
Litter performance
Litter size at birth, total 1.6 12.0 124 02 0178
Litter size at birth, live 102 113 119 03 0562

Litter size at weaning 10.0 106 01 0.407

Litter birth wt, kg 17.2 06 0041
Litter weaning wt, kg [Z%4 14 0.021
Litter gain, kg 6.9 11 0048
Pig BW at birth, kg 152 021 0778
Pig BW at weaning, kg 6.04 015 0662
Piglet mortality, % 7.4 07 0042

*Dietary treatment: CON = control diet; LOW = control diet with 200mg/kg garcinol; HIGH = contral diet with 600mg/kg garcinol.
SEM = standard error of means; BW = body weight.

**Means with different superscriots in the same row differ (P < 0.05).

45 0 LR L R 5 5 B 0 P AR 5
FETIHE (P<0.05) , TFRE TAHEMEEE (P<0.05) , BFHAELRE X%
5 (P>005) .

2 2-2 JENRIEH BRI L AT S A A AR A T
Table 2-2 Effects of dietary garcinol supplementation on reproductive

performance of sows during late gestation

TiH xR WPTREA SEM P-Value
Item control 200mg/kg 600mg/kg
R ERE
HE (kg)
#E% 90 d 217.20 216.20 216.40 3.10 0454
#4110 d 230.20 228.70 230.20 490 0573
¥ i/ Back Fat (mm)
#4790 d 13.90 13.60 13.30 0.50 0213
#4110 d 15.20 14.90 14.80 0.50 0.198
SF¥H R fr it ADFI 531 5.28 5.30 0.11 0524
g 3idiid
AR PR 3 12.00 12.40 020 0.178
A3 11.30 11.90 0.30 0562
T 17 4 10.00 10.60 0.10 0407
HAERE (kg) 16.70* 17.20° 0.60 0.041
B E (kg) 61.20° 64,107 1.40 0.02||
A AR (ke) 1.56 1.520 021 0.778
PG AR (kg) 6.12 6.04 0.15 0.662

fFREVEL- %% 7.40° 0.70 0.042
it ATFERAEARASFRRRAEREE (P<005) , HAREFHERERFLE (P>005) . SEM

SRR, FRA.

Note: In the same row, values with different letter superscripts mean significant difference (P<0.05), and with the

same or no letter mean no d (P>0.05). S Standard error of means. The same as

below.
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Table 3. Effects of dietary garcinol on hematological parameters of sows during late gestation and lactation

Item CON* Low* HIGH* SEM P-value
Number of sows, n 20 20 20 - -
Day 90 of gestation
‘White blood cells, 10%cells/uL. 117 116 112 02 0.378
Neuunp}uls, 10° cells/pL 6.14 5.77 5.01 044 0.525
Lymphocytes, 10° cells/uL 4.50 463 4.88 014 0.301
Monocytes, 10° cells/uL 0.33 0.28 0.27 012 0.555
Eosonophils, 10° cells/pL 107 0.82 0.79 0.04 0.486
Basophils, 10° cells/pL 0.03 0.01 0.0078 001 0.113
Red blood cells, 10° cells/pL. 6.72 6.40 623 018 0.078
Hemugjobm, g/dL 159 147 138 062 0.504
Mean cell hemoglobin, pg 24.9 257 26.6 051 0.712
Day 110 of gestation
‘White blood cells, 10°cells/uL 113 102 9.4 08 0.031
Neutrophils, 10° cells/uL 657 5.99 5.73 | 061 0111
Lymphocytes, 10° cells/uL 4.21 398 374 018 0.247
Monocytes, 10 cells/pL 0.26 0.24 0.22 017 0.445
Eosonophils, 10° cells/uL 0.59 0.55 0.52 0.114
Basophils, 10° cells/pL 0.004 0.002 0.001 033 0.411
Red blood cells, 10¢ cells/pL. 6.07 6.01 577 048 0.797
Hemoglobin, g/dL 15.4 143 136 051 0.177
Mean cell hemoglobin, pg 27.5 298 31.2 054 0.705
Day 21 of lactation
‘White blood cells, 10%cells/uL 10.9 104 10.2 054 0.624
Neutrophils, 10° cells/uL 6.15% 5.32% 473 030 0.042
Lymphocytes, 10° cells/uL 3.8 415 433 047 0.062
Monocytes, 10° cells/uL 0.23 0.24 0.28 0.04 0.428
}bsonophils, 10° cells/pL 0.72 0.78 0.83 011 0.078
Basophils, 10° cells/puL 0.01 0.015 0.012 097 0.862
Red blood cells, 10° cells/pL. 5.89 5.76 5.54 124 0.257
Hemoglobin, g/dL 16.9 178 189 142 0.748
Mean cell hemoglobin, pg 284 3.2 33.6° 077 0.042
Dietary treatment: CON = control diet; LOW = control diet with 200mg/kg garcinol; HIGH = control diet with 600mg/kg garcinol
SEM = standard error of means.
*»Means with different superscripts in the same row differ (P < 0.05).
ol R 2021 RIBETFRA AL CRl) #3C
e LR BT AR 1) R 5 PG B I 1) 2 4 R b MR 4 B (P<0.05)
HAAE L RFEZER (P>0.05) .
R 2-3 EREH BB LT B S S
Table 2-3 Effects of dietary garcinol supplementation on blood parameters of sows during late
gestation
B 4] 4
5iH bspatil i Free SEM  P-Value
Item control 200mg/kg 600mg/kg
iR 110 d
FI4Af, 10°cells/uL 11.300* 10.200° 9.400° 0.800  0.031
RN, 10%cells/ul. [6.150° 5320 4.730° | 0300  0.042
LA, 10°cells/ul 4210 3.980 3.740 0.180 0247
AR, 10°cells/ul 0.260 0.240 0.220 0.170 0.445
ERR R4 A, 0.590 0.550 0.520 0.110  0.114
ETR RS, 0.004 0.002 0.001 0410 0411
ZL40, 10%ells/uL 6.070 6.010 5.770 0480 0797
AT A, g/dL 15.400 14.300 13.600 0510 0.177
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Table 6. Effects of dietary garcinol on plasma IgA and IgG content in piglets during lactation

Item coN LOwW! HIGH! SEM P-value
Day 1 of lactation
IgA, mg/mL 3061 3242 0.21 0.378
IgG, mg/mL 4.84 477 5.01 0.44 0.525
Day 7 of lactation
IgA, mg/mL 42.32 45.28 4427 0.12 0.555
1gG, mg/mL 7.47 7.82 7.79 0.04 0.486
Day 14 of lactation
IgA, mg/mL 51.02* 57.40° 61.23° 0.18 0.038
IgG, mg/mL 9.12¢ 9.47¢ 9.85¢ 0.62 0.044

‘Dietary treatment: CON = control diet; LOW = control diet with 200 mg/kg garcinol; HIGH = control diet with 600 mg/kg garcinol.
SEM = standard error of means; IgA = immunoglobulin A; IgG = immunoglobulin G.

**Means with different superscripts in the same row differ (P < 0.05).

R ALK 2021 FRBLEBE R CRAL B
26 RGN ERB ML BN FAEFE LK 127, 126 FRPH

Table2-6 Effects of dietary garcinol supplementation on content of IgA and IgG in plasma of

newborn piglets during late gestation

TiH Fagiiitail g4l
SEM  P-Value

Item Control 200mg/kg 600mg/kg
WALFE 1 d
IgA, mg/mL 31.47 30.61 3242 0.21 0.378
IgG. mg/mL 4.84 4.77 5.01 0.44 0.525
WHLHE7d
IgA. mg/mL 42.32 4528 4427 0.12 0.555
IgG. mg/mL 747 7.82 7.79 0.04 0.486
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4564 | Journal of Animal Science, 2019, Vol. 97, No. 11

Table 7. Effects of dietary garcinol on colostrum and milk composition of sows duringlactation

Item CON* LOwW * HIGH* SEM P-value
Number of sows, n 20 20 20 - -
| Colostrum, day 1 of lactation]|
DM 226 237 245 0.92 0.105
Ash, % (DM basis) 14.6 157 166 0.88 0.226
CP, % (DM basis) 51.2 48.6 47.2 2.2 0.445
Ether extract, % (DM basis) 24.6 19.4 16.5 1.9 0.778
IgG, mg/mL 48.04* 51.65b 53.44b 0.21 0.045
IgA, mg/mL 8.82¢ 9.21° 9.37% 0.88 0.022
| Milk, day 17 of lactation |
DM 18.9 17.5 165 0.35 0.441
Ash, % (DM basis) 9.62 887 752 041 0.126
CP, % (DM basis) 27.8° 29.2% 3150 0.28 0.041
Ether extract, % (DM basis) 45.6 42.6 387 14 0.114
IgG, mg/mL 51.88* 54.92% 55.41° 0.25 0.043
IgA, mg/mL 9.44= 9.68" 9.85¢ 0.94 0.033

'Dietary treatment: CON = control diet; LOW = control diet with 200 mg/kg garcinol; HIGH = control diet with 600 mg/kg garcinol.
SEM = standard error of means; DM = dry matter; CP = crude protein; IgA = immunoglobulin A; IgG = immunoglobulin G.
abMeans with different superscripts in the same row differ (P < 0.05).

R 2-5 EIRIEH ERBINLATREN SR R R S R AT
Table2-5 Effects of dietary garcinol supple mentation on colostrum composition and content

of sows during late gestation

T H it 4L L P SEM P-Value
Item Control 200mg/kg 600mg/kg

DM 18.90 17.50 16.50 0.35 0.105
Ash, % (DM basis) 9.62 8.87 7.52 041 0.226
CP, % (DM basis) 27.80° 29.20° 31.50° 0.28 0.445
Ether extract, % (DM basis) 45.60 42.60 38.70 1.40 0.778
IgA, mg/mL 9.44° 9.68" 9.85¢ 0.94 0.033
1eG, mg/mL 51.88" 54 92° 55.41° 0.25 0.043
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Fig. 3-6 The effect of garcinol on expression of PCAF and and the acetylation level of USF-1

in hepatocytes under oxidative stress
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PHARAR TR 2017 Jmbit £ Eab AR 5K P, R A A0 S8 (PGC-1a it SIRT3 #1 SIRTS
TR AR RGO E ) (FEIR— W RIFEALIR SO 5 3.10 13232 LL N3
—VEHT 2016 4 4 H K%M (PGC-1a Promotes Ureagenesis in Mouse Periportal Hepatocytes
through SIRT3 and SIRTS5 in Response to Glucagon) (#EiX—Tif#j#K Paper 14) #EATxfHL. FoAi]
KIVREZ Paper 14 520010 TR TN GORIN 25 EAFTEARMLZ AL, (T2 F 199 312 /s
SR (R EZR L . Paper 14 488 FH R4 A2 M/N BRI T IR AS TR I, 22 A0 10 SCAE A 0 0 2
FEEACF A LB 3-11-1),

®

Methods

Animal preparation and treatment. The animal handling protocol followed in this study was approved
by the Animal Care and Use Committee of College of Animal Sciences and Technology, Huazhong Agricultural
University, and was in compliance with the National Research Council's Guide for the Care and Use of Laboratory
Animals. Male 8-12 weeks wild-type C57BL/6 littermates obtained from the Model Animal Research Center
of Nanjing University, China, were used for this study. The PGC-1a null mice were obtained from Jackson
Laboratory™. The mice were housed in a controlled environment with 12h light/dark cycles and fed a standard
rodent chow. The twelve wild-type mice were equally divided into fed and 48 h-fasting groups (n = 6per group)
Tail blood samples were collected to measure the glucagon and glucose concentrations at 0, 12, 24, 36 and 48h
after food deprivation. The fed mice were killed after the first blood collection, while the fasting animals were
killed until the last blood collection. Liver samples were immediately frozen in liquid nitrogen and stored at
—70°C until analyzed.
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(Poultry Science) &) (Effects of garcinol supplementation on the performance, egg
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Table 1. Composition and nutrient levels of basic diets.

Ingredient Content (%) Nutrient levels” Content
Corn 62.30 ME (kcal/kg) 2662
Soybean meal 25.00 CP (%) 15.73
Soybean oil 0.70 CF (%) 247
Limestone 9.00 Ca (%) 4.02
premix’ 3.00 TP (%) 0.35
Total 100.00 Lysine (%) 0.80
Methionine + 0.64

cysteine (%)

Abbreviations: CF, crude fiber; CP, crude protein; ME, metabolizable
energy.

"The premix is DSM L33 premix. Provided per kilogram of diet: vita-
min A 9,900 IU, vitamin D3 4,000 IU, vitamin E 25 U, vitamin K 32.5 IU,
vitamin B; 2 mg, vitamin By 6 mg, vitamin Bg 4 mg, vitamin B,
0.024 mg, biotin 0.2 mg, pantothenic acid 10 mg, nicotinamide 35 mg, fola-
cin 1 mg, choline 360 mg, Fe 80 mg, Cu 10 mg, Mn 100 mg, Zn 100 mg, I
1.1 mg, Se 0.3 mg, and methionine 1.5 g.

2Nutrient levels were calculated values.

2 2-1 2emh FRAIN A B RERZ B IR

@ Table 2-1 Composition and nutrient levels of basic diets

TiH Items 74t Content

J5Uk} Ingredients

2K Corn 63.06

Z¥1 Soybean meal 2450
K& Soybean oil 0.50
£} Limestone 10.00
RS 1.00
ok NaCl 0.30

H A% Methionine 0.14
TiLiRE} Premix! 0.50

Total 100.00

#7%/KF Nutrient levels?

fRifE ME, MJ/kg 1113
HEARE CP, % 15.59
5 Ca, % 4.02
X AP, % 0.40

i BUREHET A MEREGE: 4EEA 9500 1U, 4E4EDs 4000 1U, 4E4%E 25 U, 4E4E#K;32.5 mg,
AEHBI25S mg, AEEHB2S.S mg, HEEHBe4 mg, AEHBR0.02 mg, WK 02 mg, ZHE 8 mg, MR
35mg, WA | mg, AHHL450 mg, ¥ 60 mg, 4 10 mg, % 110 mg, # 100 mg, B 1.0 mg, # 0.3 mg. HIE
KPRt FA.
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© handling protocol permit number is HZAUSW-2022-
0006. [A total of 400 Tingfen No. 6 laying hens |(59-wk |
were randomly assigned to 4 dietary treatments
with 10 replicates per treatment. The control group
(Con) received a standard maize and soybean meal
basal diet (Table 1), formulated according to the compo-
sition and nutrient levels in line with the Agricultural
Trade Standardization of China (MAPRC, 2004). The 3
treatment groups (LG, MG, and HG) received a basal
diet supplemented with 100, 300, and 500 mg/kg garci-
nol, respectively. Before the start of the experiment, all
hens were fed a basal diet for 2 wk and were similar in
body size and had similar egg production. The formal
experimental period lasted 14 wk (from 61 to 73 wk of
age). Birds were housed in stainless steel cages (38.1 cm
width x 50 cm length x 40 cm height). The room envi-
ronment was controlled at 22°C, and a daily lighting
schedule of 16 h light and 8 h dark was adopted through-
out the whole trial. Hens were allowed free access to
experimental diets and water.

@ IR [57 JA e ok T AR (e BB 6 5 g, 144 T1| 44 BEMLIX 4Ltk A
IR, ARYEAREFENL > 0 4 A, BENL R 4 H, A 2 AEE, §0EHE 3
HAG. WfHEZH (Con 41D TAMEHERHIAAR, K3 LG 4. MG 4. HG 45 e Ll
RPN 1004 300, 500 mg/kg WATEE. 1EIME 14 J8, QREHELT 2 FEAIE R
12 5.
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Wik 3-12-3, FALEEXT AT LLR I, Paper 15 (P4) HEE— /45 Effects of Dietary
Garcinol on Egg Production Performance 4, A MEFIZEARIR L (P22-23) MH#E—Hi—
Ffo ARERE, f£ Paper 15 1 Table 3 (7 S 1L REAE AR AN IR SC—AEAITE DL R, 1-12
JA 7= BB BB VE AR T

@ Table 3. Effect of garcinol on egg production performance of late laying hens.

The level of garcinol mg/kg
Ttem 0 (Con) 100 (LG) 300 (MG) 500 (HG) Pvalue

‘7() l(li 1. ‘lh

lllxli 5')‘1

107 .

1.98 £ 0.06 195+ 0.02 2.04 £0.03 211 i[]())
X‘) ‘) 5+ 1.5 91.96 £ 2.06 93.15 £ 0.97 88.99 £ 1.39 0.231
57.52+ 0.56" 58.54 £ 0.43" 57.90 £0.54"" 0.040
ll().ui’xi 113.04 £ 491 110.18 £ 4.06 13.31 £1.92 0.903
2.06 £0.03 2,15+ 0.08 2.02£0.04 221 £0.04 0.066
88.83 £ 1.46 87.02% 1.63 89. lh +1.40 87.85 £2.10 0.223
59.67 £ 0.78% 57.36 % 0.49" 58.06 £ 0.66"" 0.049
107.78 £4.10 2 110.10 £ 1.01 0.382
2.04 £ 0.06 2.09+ 0.05 2.15 £ 0.06 0.060

Wk 112
. (%) b
g weight (g) ' ’ I
ADFI (g/d/hen) 27 110, iiltn 0.402
Feed conversion ratio (g/g) 2.08 +0.02" 2.04 % 0.04" 2.07 +0.03 215 +0.03 0.014
At jon: ADFI, average daily feed intake.

ow, values with no common superscripts indicate a significant difference (P < 0.05).

) I e A
2R 3-1 AR R A R R R
S LT EEA N
The level of garcinol mg/kg
Ttems Pl 100 300 500 P-value

%5 1-12 J& Weeks 1 to 12

A% Egg production /% 89.57+1.35%  91.19+126™  92.11+0.97°  88.70+128"
FHE E Average egg weight/g  59.99£0.71°  57.35:0.43°  5833+040°  58.10+0.64°
FHHE i ADFT/ (/7)) 108.5742.54  10623+222  110.95£2.27 110.93£1.65

EHE L Feed to egg ratio 2.08+0.02° 2.04+0.04° 2.07+0.03° 2.15+0.03*

i FITEIEAR R FOREREE (P<0.05), n=12.

Note: Different letters indicate significant difference (P<0.05), n=12

& 3-12-3 E®A Paper 15 FEEHESE RN ; BN -EEHEY
APk R R
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Figure 1. Effects of garcinol on t rumn antioxidant index of late laying hens. (A) The contents of T-AOC in serum, (B) The contents of T-
SOD in serum, (C) The eont m, (D) The contents of CAT in serum, (E) The contents of MDA in serum. *™ Values in a
with no common letters indicate a significant difference (P < 0.05).
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Fig. 3-1 The Effect of garcinol on antioxidant indexes in serum of late laying hens
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Fig. 3-2 The effect of garcinol on immune indexes in serum of late laying hens
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EMMER: (D) M AMmEnr£-20FE: (B) MlhEmmmE-6 mER: (F) mif
U RRIERE TS i n=6.
(A) The contents of IgA in serum;, (B) The contents of 1gG in serum; (C) The contents of IgM in
serum; (D) The contents of IL-2 in serum; (E) The contents of IL-6 in serum; (F) The contents of

TNF-a in serum; n=6.
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Fig. 3-3 The effect of garcinol on intestinal mucosal immune indexes in serum of late laying hens
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(A) The contents of LPS in serum; (B) The contents LD of in serum;

(C) The contents of CORT in serum; n=6
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Duodenum

Jejunum

Figure 3. Effects of garcinol on hi

Table 5. Effects of garcinol on the morphological parameters of the intestinal mucosa of laying hens during the late laying period.

changes of

jejunmm, and ileum with H&E staining (original magnification of 40x ).

The level of garcinol (ng/kg)

T 0 (Con) 100 (LG) 300 (MG) 500 (HG) Pvalue
VH (um)

Duodenum 1396.407 £ 61366 1546.802 £ §4.061 1478.926 + 35.157 1539.789 % 77.082 0.380
Jejunum 1224.645 £ 35.452" 1266.562 £ 67.383" 1444.078 £ 63.839" 1363.048 £ 48.421°" 0.046
Tleumn T76.377 £ 20.406° 958.330 & 52.733" 821446 £ 31.303™ 935.953 + 41,232 0.010
CD (pm)

Duodenum 435.666 £ 23.780 332.919 £ 46.099 369.949 £ 30.843 381366 = 22,689 0.191
Jejunum 300.003 + 19.025" 232.446 + 8.951" 246.568 + 16.552" 230.835 =+ 8.286" 0011
Tleurn 178.488 + 11.22° 185.082 + 8.730° 145.003 £ 8.813" 150.807 + 10.020° 0.031
v/C

Duodenum 3.302+ 0.281" 5.112 £0.557 4.150 £ 0.294™ 4.127 £0.298" 0.024
Jejunum 4213+ 0.188" 5.711 £0.430° 6.148 £0.351" 5.820 £ 0.405" <001
Tleum 4.498 + 0.241° 5.245 +0.222™ 5.805 + 0.324"" 6.087 + 0.256" <0.01

Abbreviations: CD, erypt depth; V/C, villus height to crypt depth ratio; VH, villus height.

“=“Within a row, values with

indicate a

(P<0.05).

]
Duodenum
fad 7]
Jejunum
Bl
Tleum
B 34 WATEER =R E R B R A IR (40)
& 3-3 WATREN PR AR B TR
Table 3-3 Effects of garcinol on the ofthe i mucosa of laying
hens during late laying period
mE i I mg/kg
The level of Garcinol, mg/kg
Iteens B (Con) 100 300 500 P-value
R VH, pm
416 Duodenum  1396.407461.366  1546.802484.061 147892635157  1539.789+77.082 0380
4 Jejunum 1224 645£35.452°  1266.56267.383" 1444078463 839  1363.048=48.421° 0,046
1 lleum 716377429406 958330452733  821.446+31.303%  935953+41232%  0.010
F& R HE CD, pm
460 Duodenum 435666423780 332919:46.099 36994930843 381366222689  0.191
T Jejunum 300093+19.025  23244658951°  246.568£16552"  239835:8286° 0011
[l lleum 178.488£1122°  185.98248.730°  145.003+8813"  159.807+10.029%  0.031
HREBELAE, VIC
1 4fils Duodenum  3.302+0.281% 5.11220.557" 4.1500294% 4.12720.298% 0.024
% Jejunum 4.213+0.188" 5711204300 61480351 5.82940 405 <0.01
2/ Neum 4.498+0241¢ 524540.222% 5.80540.324% 6.08740.256° <0.01

& 3-12-6 E@A Paper 15 (P7) WATEXNFEGHESHERESEEWIEM; BEQNEM

W3 (P28) WATEEN B E BB TR R &R
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Figure 4. Effects of garcinol on tight junctions of late
of Claudin-2 (C) Relative mRNA expression of ZO-1."

n of Occludin; (B) Relative mRNA expression
nificant difference (P < 0.05).

Con LG MG MG Con LG MG HG Con LG MG HG

3-5 ZR B RB LB B ERESNREEREN

Relative mRNA Expression of Occludin
Relative mRNA Expression of Claudin-2
Py

Relative mRNA Expression of Zo-7

& 3-12-7 BN Paper 15 (P8) WATEEXN F=EEHIEG KN EHEEBRZEFNLH; EQN%AL
WIC (P29) IWATEEX =25 I EE TS ) K A e R B
B3 Paper 9 Fig. 5 (P 9) LA BN ™ & J U 200 W e R 4 K RO 5L, B REAE 2 Aar
W (P30-34) ERFBIHHF KR F .

36 FENHMPR OTUR Venn ) L ——
Fig, 14 Vewn dingramof secal microfioss OTUs Comeunity bapiot nairas

'
HTH
LTk
-
HIH=
{TH
|H}

imi
:"[_U
S
N
©
£id
T
|

—
NG WG - LG MGG
38 Alpha SHHERR

DS

i |

—— o o e e e e e e e e e e e e e e e e e e e
A s
§
5
i
g

B39 MACENMDS SHF

& 3-12-8 BN Paper 15 (P8) WATEEXNF=EGHIESHERFEEH KM BOQANSAME
X (P30-34) WWATEEN =& e B A XS i v B A M

103



313 G

¥ G R HBURAR T M 2023 JEAi AR, AR SCEH Sy QTR S
R 0T 25 B AEAE I RCR IR 90D (FEX — 1 R I RREALIR SO . R G 58T Tk
FE, ALY R 8 5OE R AR, ARSI A RN A ik .

& 3-13-1 e A e ik R PRHE T (L P 16), MBI IRATATLAE
ey AE AR ER F1 FDRRAUNDNS T J il HRRAL,  HLERAZL N 24.5% K E) 18.40%, FLEE FBUE 7
I 15.59% B8 E] 13.00%. & H FUKF BRI AN R ZIEREEOL Y, mHEfl
R AL RS P i R AR TR IR AL (L 3-13-2) TRIGAEFLEE BT ey, LSt of Sl
BFALPHE LR FUEE, W LR NSO ORI 2-5 OO BER#AT T E S (WP

29) (LT HERRICHEIY ).
%22 HREREERAF

Table 2-2 Composition and nutrient levels of diet
IiH Hefli H R FAEiEER A HR
Ttems Basal diet High energy and low protein diet

5%} Ingredients. %

£ Com 63.06 63.37
I 7 F{1 Soybean meal 24.50 18.40 I

K57 Sovbean oil 0.50 6.20

f1 ¥} Limestone 10.00 10.04
BB P Caleium hydrogen carbonate 1.00 1.05
ik Nacl 0.30 030
HE A Methionine 0.14 0.14
filji 1 Premix 0.50 0.50
il Total 100.00 100.00

EFE KT Nutrient levels

RBAE ME (MT/kg) 11.13 12.55
|ﬁi'}u‘uﬁi: CP 15.59 13.00 I
5 Ca, % 4.00 4.00

7 %0 8% Available phosphorus 040 040

e IR T R 4R EA 0500 U, 4EEED; 4000 IU, #4HE 25U, #4 2K 25 me,
$EEB125 me, BHHEEBISSmz, HHEEBsdme, S EBR002 mg, EYE2 mg, FMSmeg, M1 me,
(88 450 mg, ¥ 60 mz, 110 mg, & 110me, # 100 me, 8 1.0mg, 03 me.

B 3-13-1 AT 2-2 HRAREEFKF
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@ 2 2.8 1A FLHS 0% 7= 66 fF 1) 200
Table 2-5 The effects of garcinol on performance of FLHS laying hens
WA Lk [ Bkl 1l 17 89 427 #l Garcinol groups P-
Items Con Mod 100 mg/kg 300 mg/kg 500 mg/kg value

140 99.4943.17%  111.6941.94°  90.39:337  97.8541.60°  8937:1.30° 0,031

FEHOEMR  SSM 101726289 98755290  96.9942.86 102142454  106.73:1.54  0.269
ADFL(g/d)  911J  101.7742.03* 87.2444.95% 85294215  91.9423.61" 96.88:3.02* 0018
11108 100982239 99232233 90.89:095° 97314285  97.66:1.50°  0.042

1408 89.88£1.70*  85.11:1.05%  §2.3422.11°  §7.5021.09* | 88.29:1.20% | o0.014

~EHEE% S8 M 87.69:3.76®  77.284298°  $1.54:3.54%  82.1421.47% | 8587:1.88* | 0.021
Eggproduction 9-11 1 B1.2142.79*  7222+121°  77.24:4.68%  §0.68:2.66™ | 81.92:1.40° | 0.046
1118 86265199  7820+1.43°  80.37:3.11%  83.4421.40" | 8526£1.32* | 0012

1-4 M 57.75:036  57.75:041 57254048  S7.832078  $6.15:0.13  0.108

¥ 1 i 58 M 58244085  5743:0.74 57874092 58511088  57.22:023 0745
AEW (g) 911 58154059 56442033  S845:0.62 58291080  $57.72¢0.56  0.154
1118 58054055 57208062 57864158 58214078 57034023 0458

144 1.96£0.06" 2.260.07* 2.2240.13* 1.96£0.06" 1.90+0.07* 0,023

HiEl S8 M 1.92£0.07* 2.27:0.29* 2.28+0.26 2.1740.21"  2.1320.08" 0042
F/E 9-11 1§ 2.10:0.16 2.1120.22 2.47:0,54 2.06:0.16 198£020 0077
1-11 14 1.99£0.06°  221£0.15®  2.32:0.28°  207:0.10  200:007° 0015

ik MIrEMAETRANTRERRRIEE (P<0.05), HIFREFTHEARRFLE (P>005). n=6.
Note: Different lowercase letters of shoulder tags in peer data indicate significant differences (P < 0.05), while the same
or no letters indicate no significant differences (P > 0.05). n=6.

A 3-13-2 BORHTENERMLRE G AW IIATEEN FLHS FXA ™88 K1E F 2
. BQRTRTHEMPKE G EALWICF LATEN FLHS BEXSAE= R RIEARR .
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4.1 BNFITIEH

FEEW LIRS —EH HEERERD &S KK (Journal of Animal Science)
& (Dietary supplementation with garcinol during late gestation alleviates disorders of bile acid
metabolism and improves the performance of sows and newborn piglets) 51, FRATAHMELL S 5
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WRJCFERGIE: “difficultto access” “serious concern”s “significant doubt” (B 4-3-1). WItLE
K, EPERISCEAESL A R

Corresponding author: Dr, .ruo Huang

Editor's decision: Reject

Thank you for submitting your manuscript to animal: The international journal of animal biosciences,

Unfortunately your article is unsuitable for publication in the journal for the following reason(s):

In its current state, the level of English throughout your manuscript does not meet the journal's

required standard, You may wish to ask a native speaker to check your manuscript for grammar, style

and syntax, or use the professional language editing options available from Elsevier Author Services:

https://webshop.elsevier.com/

Although the problems being addressed are potentially of interest to our readership, your manuscript
does not meet the required quality standards to be considered for publication,

Further comments from the section editor: this manuscript by Yao et al contains data that are
potentially of interest to the ANIMAL readership. The manuscript contains results from 3 studies (in
vitro, in vivo ileal digestion, performance study) but unfortunately is rather incomplete and hence the
quality of the research is difficult to access. IN the previously submitted document, serious concerns
were raised. These were inadequately addressed in this newly submitted revision:

1) the relevance of the microbiological data is still not clear. In your answer to this issue you repeat
the experimental contrasts that were tested, The question was about the relevance of these (or any)
microbiclogical data under the conditions (i.e. unchallenged) under which the experiment was
conducted;

2) the problems with the in vitro assay: there still is no rationale for omitting the stomach step from
the in vitro assay; DM digestibilities of ~30% cannot be considered "within acceptable range”,

https:fimail.aq.com/cgbi nail?sid=SZhSpnSNatF TzEV. I|_print&s=print&fitorflag=true&mailid=ZC0007_HczNgVeMEOcuK2Qho. . 1/4

2024/1/13 15:43 QOAEH - FTEDRBIE
certainly not when digestibilities of other nutrients are much higher;
3) replication of the in vitro assay is not clarified (surely not in the line indicated (L141)
4) The calculation of the recovery rate of TiO2 (%) was now included in the text, and is defined at
100% x [chyme (or feces) collectedxTiO2 content of chyme (or feces)]/(feed intake x TiO2 content of
feed). As there were no quantitative collections performed of chyme nor faeces, it seems impossible to
me to get to these kind of figures, Chyme was collected for 10h each day (L167) and faeces for 1.5
h/d. This is okay for obtaining spot samples but not for determining recoveries, It adds significant
doubt to the credibility of the experimental work,
5) description of the statistical analysis is still inadequate, although this has been improved; referring
to a software package is not providing information on the analysis of residuals;

in short, the revision does not adequately deal with the concerns raised and hence, the manuscript
cannot be further considered for publication in ANIMAL.

Thank you for giving us the opportunity to consider your work. We are sorry to disappoint you on this
occasion,

Kind regards,
Walter Gerrits
Section Editor 2a: Nutrition Monogastr,

On behalf of the Editorial Board
animal: The international journal of animal biosciences
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