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Abstract: A total of 144 Duroc x Landrace xYorkshire crossbred weaned piglets at the age of 21 days were assigned to 4 groups
with 6 replicates per group and 6 pigs per replicate randomly. Piglets in the control(CTL) group and lipopolysaccharide(LPS)
group were fed a basal diet, the low-dose rosemary extract group(RE200) and the high-dose rosemary extract group(RE400) were
fed a basal diet supplemented with 200 and 400 mg/kg rosemary extract(RE), respectively, for 28 days. 100 ug/kg BW LPS was
intraperitoneally injected to piglets in the LPS, RE200, and RE400 groups on day 21 and day 28, respectively, and those in CTL
group were injected with the same dose of normal saline. The results showed as follows: 1) There were no significant differences
in growth performance indexes among all groups(P>0.05). 2) In LPS group, the superoxide dismutase(SOD) content was
markedly reduced (P <0.05), the aspartate aminotransferase(AST) and interleukin-6(IL-6) content were markedly elevated(P
<0.05) compared to CTL group. In RE200 group, the malondialdehyde(MDA) and AST content was markedly reduced(P <0.05),
and the index of total antioxidant capacity(T-AOC) was markedly elevated(P < 0.05) compared to LPS group. In RE400 group,
the AST and IL-6 contents were markedly reduced (P < 0.05) compared to LPS group. 3) In LPS group, the villus height and
pillow-crypt ratio of ileum were markedly reduced(P <0.01), while the crypt depth was markedly elevated(P <0.01) and diamine
oxidase(DAO) content was markedly elevated(P < 0.05) compared to CTL group. In RE200 and RE400 group, the villus height
and pillow-crypt ratio of ileum were markedly elevated (P<0.01), while the crypt depth was markedly reduced(P <0.01)
compared to LPS group, and DAO content in RE200 group was markedly reduced(P < 0.05) compared to LPS group. 4) The
a-diversity analysis indicated no significant variations across all groups(P > 0.05), and the results of  diversity analysis showed
that the bacterial community structure was basically similar across all groups. In LPS group, the relative abundances of
Romboutsia was markedly elevated(P <0.05) compared to CTL group. In RE200 group, the relative abundances of Romboutsia
was markedly reduced(P <0.05), the relative abundance of Lachnospiraceac UCG-004 was markedly elevated(P <0.05)
compared to LPS group. In conclusion, dietary adding RE can significantly improve antioxidant capacity, reduce gut permeability,
alleviate gut damage, improve gut flora composition of weaned piglets. Under the condition of this experiment, the suitable
addition level of RE in the diet of weaned piglets is 200 mg/kg.

Keywords: rosemary extract; weaned piglets; serum biochemical indices; gut morphology; gut microbiota
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BRGSO, k% FE (Rosmarinus officinalis L.) 7&
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Table 1 Composition and nutrient levels of the basal diet

WiH Items

4 & Content/%

J5kl Ingredients

K Cormn

AL F K Extruded corn

EH (46% HIEFE)  Soybean meal
AL E M Extruded soybean meal
) Fish meal

FLiEH Dried whey

KEJh Soybean oil

EERES CaHPO,

Fi¥3 Limestone

LA NaCl

LR IRERIR L (4 98%) L-Lys-HCI
DL-3ER DL-Met

L-J74 % L-Thr

L8518 L-Trp

38.00

18.50

13.00

10.00

5.00

12.00

0.72

0.78

1.00

0.30

0.32

0.16

0.01




TiH Items

4 & Content/%

ikl Premix!

&l Total

EFKF Nutrient levels?
FWMHILAE ADE/ (MJ/kg)
HEAM CP

5 Ca

S TP

WHALEE DP

i

A
B

753 LyS

i
Pl
B3
£

et

H
A
=3

& Thr

R Trp

0.03

100.00

14.48

19.62

0.93

066

0.42

1.39

0.49

0.87

0.22

1) TRE AT e kR gt S4LIER, 500 mg, V-A 10500 IU, V-D;3300IU, V-E22.51U, V-K;3 mg,V-B; 3 mg, V-B:

7.5mg, V-Bs4.5mg, V-B120.03mg, M 30mg, ZK 15mg, MR 1.5mg, AME 0.12mg, Cul0mg, Fe333 mg,

Zn 400 mg, Mn 129 mg, 119 mg, Se 60 mg.
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(P>0.05). M4k, FAHEFHHREELESE

S (P>0.05).

* 2
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Table 2 Effect of adding rosemary extract to diet on growth performance of weaned piglets

TiH Items CTL LPS RE200 RE400 P{H P-value

¥ Initial weight/Kg 5.71+0.51 5.71+0.51 5.79+0.64 6.03+0.78 P>0.05

K & Final weight/Kg 11.97+0.94 11.47+0.94 12.73+2.40 12.12+2.61 P>0.05

P H I E ADG/Kg 0.24+0.03 0.22+0.03 0.25+0.06 0.23+0.07 P>0.05

“F¥H K= ADFI/Kg 0.45+0.05 0.41+0.05 0.44+0.09 0.43+0.08 P>0.05

BLELL F/G 1.87+0.06 1.87+0.14 1.76+0.12 1.9340.20 P>0.05
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Fig.1 Effect of rosemary extract on serum biochemical indices of weaned piglets
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Fig.2 Effect of rosemary extract on ileum morphology and serum D-lactic acid and DAO of weaned piglets
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Table 3 Effects of rosemary extract on villus height and crypt depth of weaned piglets

BiH Items CTL LPS RE200 RE400 Pl P-value
ZEHE Villus height /um 169.03+7.20° 115.76£19.72° 166.69+18.89 155.56+21.40° 0.000
BB ERBE Crypt depth/um 117.30+20.76 159.50426.36° 112.93+22.20° 115.44+34.02° 0.007
kst vic 1.48+0.24 0.74+0.13° 1.54+0.28° 1.42+0.37° 0.000
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Fig.3 Effects of rosemary extract on microbial o and B diversity in cecal digesta of weaned piglets
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FIG.4 Effects of rosemary extract on the composition and relative abundance of cecal chyme flora at phylum level (A,B),family level (C,D) and genus

level (E,F) of weaned piglets
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