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RN 1 1 Wl IR 45 48 53 T, W IR 4t B 235 44 , 38
SO 4T A 3 M DT S A M P S T R
by S5 ARSI R 0 R R P K A PN 2
FHEE B R, T RE 2 5 B0 R A i A
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¥ B(TGFR) 403 58 #% i it (PCNA) 55, 0

T e & 1R E TS /N R B R e 2 PC-
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IR ANER e R o NI T b R B T
il 22 TG BH AR T 1Y 2R TRl ik A BLaX 2 AP )
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SR VR AL ) B LA A AR PN X6 i 8 A A 285 ) R T 7Y
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ER TR AR 32 U7 3k AN R AR 2R K B B g
ST 52 i T fit B 9 42 1) 5 o AL AT AN T AE
RS I N R G 358 55 A7 RCEH 5 BB 5E, DA 48 L
35K B ECAE A PP R i T 286 A 5%
B FIR I o 1A, R A 4R O £ R & A
Hh ) R P 4 4t B A



S

29 &

2618 EIRE7/ -
SE K
[ 1] HASHEMI S R,DAVOODI H.Herbal plants and their

(2]

(3]

[4]

[5]

(6]

[7]

[8]

(9]

[10]

[11]

[12]

derivatives as growth and health promoters in animal
nutrition [ J ]. Veterinary Research Communications,
2011,35(3) :169-180.

MONTAGNE L,PLUSKE J R,HAMPSON D J.A re-
view of interactions between dietary fibre and the in-
testinal mucosa, and their consequences on digestive
health in young non-ruminant animals [ J]. Animal
Feed Science and Technology,2003,108(1/2/3/4) .
95-117.

MUTHAMILSELVAN T,KUO T F,WU Y C,et al.
Herbal remedies for coccidiosis control; a review of
plants , compounds, and anticoccidial actions [ J].Evi-
dence-Based Complementary and Alternative Medi-
cine,2016,2016:1-19.

7 A AR SR IBCH R A 3l 8 % v i LT R
HHLH Mo 2k R [T]. 3 8 5% 5, 2010, 22
(5):1154-1164.

KIM H,LEE B, YUN K W.Comparison of chemical
composition and antimicrobial activity of essential oils
from three Pinus species [ J ]. Industrial Crops and
Products,2013,44:323-329.

DIAZ-SANCHEZ S,D’ SOUZA D,BISWAS D, et al.
Botanical alternatives to antibiotics for use in organic
poultry production|[ J].Poultry Science,2015,94(6) :
1419-1430.

WINDISCH W, SCHEDLE K, PLITZNER C, et al.
Use of phytogenic products as feed additives for swine
and poultry [ J].Journal of Animal Science, 2008, 86
(Suppl.14) :E140-E148.

B, B, IR S5 AR PRI T S W) L
H N R LT ] E R R ,2010,37(7) (24—
29.

ALLOUIM N, ALLOUI N,AGABOU A.Application
of herbs and phytogenic feed additives in poultry pro-
duction[ J ].Global Journal Animal Science Research,
2014,2(3) :234-243.

XURE SR, B4, R, 55 AR 4 SBU) 00 1 35 4 M
YEFIMLEE [ J]. 3h 908 3% % 4, 2016, 28 (8) . 2344~
2452.

GOPI M, KARTHIK K, MANJUNATHACHAR H
V,et al.Essential oils as a feed additive in poultry nu-
trition[ J ]. Advances in Animal and Veterinary Sci-
ences,2014,2(1) :1-7.

ROSELLI M,BRITTI M S,LE HUEROU-LURON 1,

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

et al.Effect of different plant extracts and natural sub-
stances ( PENS) against membrane damage induced
by enterotoxigenic Escherichia coli K88 in pig intesti-
nal cells[ J ].Toxicology in Vitro,2007,21(2) ;224—
229.

KNOBLOCH K,PAULI A,IBER L B, et al. Antibac-
terial and antifungal properties of essential oil compo-
nents[ J |.Journal of Essential Oil Research, 1989, 1
(3):119-128.

SIKKEMA J,DE BONT J A M,POOLMAN B.Inter-
actions of cyclic hydrocarbons with biological mem-
branes[ J ].Journal of Biological Chemistry, 1994 269
(11) :8022-8028.

HELANDER I M, ALAKOMI H L, LATVA-KALA
K,et al. Characterization of the action of selected es-
sential oil components on Gram-negative bacteria[ J].
Journal of Agricultural and Food Chemistry, 1998, 46
(9) :3590-3595.

COX S D,MANN C M,MARKHAM J L,et al. The
mode of antimicrobial action of essential oil of
Melaleuca alternifolia (tea tree oil) [ J]. Journal of
Applied Microbiology,2000,88(1) :170—-175.
ULTEE A, BENNIK M H J, MOEZELAAR R. The
phenolic hydroxyl group of carvacrolis essential for ac-
tion against the food-borne pathogen Bacillus cereus
[J].Applied and Environmental Microbiology , 2000,
68(4) :1561-1568.

DENYER S P,HUGO W B.Mechanisms of antibacte-
rial action-A summary [ C |//DENYER S P, HUGO
W B.Mechanisms of action of chemical biocides. Ox-
ford; Blackwell, 1991 .331-334.

LAMBERT R J W, PEARSON 1. Susceptibility tes-
ting: accurate and reproducible minimum inhibitory
concentration (MIC) and non-inhibitory concentration
(NIC) values[ J].Journal of Applied Microbiology,
2000,88(5) :784—-790.

FARAG R S,DAW Z Y ,HEWEDI F M, et al. Antimi-
crobial activity of some Egyptian spice essential oils
[J].Journal of Food Protection, 1989,52(9) : 665—
667.

TEETHAISONG Y, AUTARKOOL N, SIRICHAI-
WETCHAKOON K, et al. Synergistic activity and
mechanism of action of Stephania suberosa Forman
extract and ampicillin combination against ampicillin-
resistant Staphylococcus aureus [ J ]. Journal of Bio-
medical Science,2014,21(1) :90.

JUVEN B J, KANNER J, SCHVED F, et al. Factors



ST AL AR U X 5 5 M T e B ) R 42 BCHCAE AL A

2619

(23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

that interact with the antibacterial action of thyme es-
sential oil and its active constituents [ J ]. Journal of
Applied Microbiology,1994,76(6) :626—631.
ULTEE A,KETS E P W,SMID E J.Mechanisms of
action of carvacrol on the food-borne pathogen Bacil-
lus cereus[ J].Applied and Environmental Microbiolo-
2y,1999,65(10) :4606—4610.

ULTEE A, SMID E J. Influence of carvacrol on
growth and toxin production by Bacillus cereus[ J] .In-
ternational Journal of Food Microbiology, 2001, 64
(3):373-378.

BURT S. Essential oils; their antibacterial properties
and potential applications in foods—a review [ J].In-
ternational Journal of Food Microbiology, 2004, 94
(3):223-253.

MELLOR S. Nutraceuticals-alternatives to antibiotics
[J].World Poultry ,2000,16(2) :30-33.

JAMROZ D, WILICZKIEWICZ A, WERTELECKI
T,et al. Use of active substances of plant origin in
chicken diets based on maize and locally grown cere-
als[ J]. British Poultry Science, 2005, 46 (4) ; 485—
493.

JANGI S,KO Y H, KANG S Y, et al. Effect of a
commercial essential oil on growth performance, di-
gestive enzyme activity and intestinal microflora popu-
lation in broiler chickens[ J].Animal Feed Science and
Technology,2007,134(3/4) :304-315.

PLATEL K, SRINIVASAN K. Influence of dietary
spices and their active principles on pancreatic diges-
tive enzymes in albino rats[ J].Food, 2000,44 (1) .
42-146.

SAMBAIAH K, SRINIVASAN K.Secretion and com-
position of bile in rats fed diets containing spices[ J].
Journal Food Science and Technology, 1991,28(1) ;
35-38.

WILLIAM P, LOSA R.The use of essential oils and
their compounds in poultry nutrition[ J].World Poul-
try,2001,17(4) :14-15.

TR, TR LA S I 0T PR AP XS AR 7 RE L R
53T A 38 KT8 A i 3 RS2 e [ ] e T
2009,30(14) :7-11.

TMRFE LA, TR VY, 2. 22 22 SLECIINT AT XS
AR D BE YR [T ]. 3h 48 5% 22 41, 2016, 28
(10) :3284-3291.

KHALAIJI S, ZAGHARI M, HATAMI K H, et al.
Black cumin

seeds, Artemisia leaves ( Artemisia

sieberi) ,and Camellia L. plant extract as phytogenic

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

products in broiler diets and their effects on perform-
ance,blood constituents ,immunity, and cecal microbi-
al population [ J ]. Poultry Science, 2011, 90 (11):
2500-2510.

LEE K W,EVERTS H, KAPPERT H J, et al. Effects
of dietary essential oil components on growth perform-
ance, digestive enzymes and lipid metabolism in fe-
male broiler chickens [ J]. British Poultry Science,
2003,44(3) :450-457.

RAJANI J, DASTAR B, SAMADI F, et al. Effect of
extracted galactoglucomannan oligosaccharides from
Pine wood ( Pinus brutia) on Salmonella typhimurium
colonisation, growth performance and intestinal mor-
phology in broiler chicks[ J].British Poultry Science,
2016,57(5) :682-692.

JAMROZ D, WERTELECKI T,HOUSZKA M, et al.
Influence of diet type on the inclusion of plant origin
active substances on morphological and histochemical
characteristics of the stomach and jejunum walls in
chicken[ J].Journal of Animal Physiology and Animal
Nutrition, 2006,90(5/6) :255-268.

R . 22 2% Ja R W) 4R U XoF PR X Ji 76 I 45 g R
KAERERYRZ A [ D ] AT - 2 A0 38 3C AL 5T v [ Rl
R2#,2007.

X5 1% A Wy ioxk 2P Y XS AR K R S [ D] AR
LA RSO AR YD W R AL R 2, 2010.

24 25 A A B I A PR X RS A 7 v (g g
WFFE[ D] AL 2 08 S0 282 IR AL K%, 2015,
BRI AR B U 6 PRI XS AE 7= Pk BE AP R
A SE A B S B 5 [ DA 2 098 S0 R
IZARA R 22,2012,

JE R S0 B AR 22 22 T T R 2 R I B AR 4
Hepps Je st A P PR RE N B IR S RIS [T ]
Hh B Rk, 2012,48(7) :51-54.

I VU TR /N ORI A T 1 IS 7 36 BIL A
IS AR -2 6018 SC [ D ] AR A 2 618 30 AR AE < 17T
JeARAE K5, 2009.

WINDISCH W ,ROHRER E,SCHEDLE K.Phytogen-
ic feed additives to young piglets and poultry : mecha-
nisms and application| M |//STEINER T.Phytogenics
in animal nutrition; natural concepts to optimize gut
health and performance. Nottingham ; Nottingham Uni-
versity Press,2009.:19-38.

PSR 22 22 J S Y X 60X A 7= PR RE L LR f 4
P B g TE R ) B2 00 [ D A 2 6738 S0 R SE < 3T
Jegalr K5, 2015.

WAIHENYA R K, MTAMHO M M A, NKWEN-



2620

I Y/

S

29 &

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

GULILA G, et al. Efficacy of crude extract of Aloe
secundiflora against Salmonella gallinarum in experi-
mentally infected free-range chickens in Tanzania[ J].
Journal of Ethnopharmacology, 2002, 79 (3) . 317 -
323.

ZHAO X H,HE X,YANG X F,et al.Effect of Portu-
laca oleracea extracts on growth performance and mi-
crobial populations in ceca of broilers[ J].Poultry Sci-
ence,2013,92(5) :1343-1347.

KAVOOSI G, TAFSIRY A,EBDAM A A, et al.Eval-
uation of antioxidant and antimicrobial activities of es-
sential oils from Carum copticum seed and Ferula as-
safoetida latex[ J | .Journal of Food Science, 2013, 78
(2):T356-T361.

SCOCCO P, FORTE C, FRANCIOSINI M P, et al.
Gut complex carbohydrates and intestinal microflora in
broiler chickens fed with oregano ( Origanum vulgare
L.) aqueous extract and vitamin E[ J].Journal of Ani-
mal Physiology and Animal Nutrition, 2016, doi: 10.
1111/jpn.12588.

KHAKSAR V,VAN KRIMPEN M ,HASHEMIPOUR
H, et al.Effects of thyme essential oil on performance,
some blood parameters and iieal microflora of Japa-
nese quail[ J].The Journal of Poultry Science, 2012,
49(2) :106-110.

CROSS D E,MCDEVITT R M, HILLMAN K, et al.
The effect of herbs and their associated essential oils
on performance, dietary digestibility and gut microflo-
ra in chickens from 7 to 28 days of age[ J]. British
Poultry Science,2007,48(4) :496—-506.

VULEVIC J, RSTALL R A, GIBSON G R. Develo-
ping a quantitative approach for determining the in
vitro prebiotic potential of dietary oligosaccharides
[ J].FEMS Microbiology Letters,2004,236(1) :153—
159.

TR e, ks 5 S AR I 0 = 97 )
RESCHAEHIOLER [T ]. 3h ¥ 8 % 41, 2015,27(9) ;
2667-2675.

BV e, 2R SRAT A AT I 1 it B 1) A 92 AL

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

il B e 5 BRI FE 5 0 [T ], 3 B IR A 4
2011,22(1) :10-17.

BOSKABADY M H,MEHRJARDI S S,REZAEE A,
et al. The impact of Zataria multiflora Boiss extract on
in vitro and in vivo Th1/Th2 cytokine ( IFN-y/IL4)
balance[ J ].Journal of Ethnopharmacology, 2013, 150
(3):1024-1031.

WU C R,JIANG X,HE S T,et al.Effects of QWBZP
on T-cell subsets and their cytokines in intestinal mu-
cosa of HRV infection suckling mice [ J]. Journal of
Ethnopharmacology ,2010,131(1) :130-134.
ROMIER-CROUZET B, VAN DE WALLE J, DUR-
ING A, et al.Inhibition of inflammatory mediators by
polyphenolic plant extracts in human intestinal Caco-2
cells[ J]. Food and Chemical Toxicology, 2009, 47
(6):1221-1230.

LEIRO J, ALVAREZ E, ARRANZ J A, et al. Effects
of cis-resveratrol on inflammatory murine macropha-
ges; antioxidant activity and down-regulation of in-
flammatory genes[ J].Journal of Leukocyte Biology,
2004,75(6) :1156—1165.

VEE T ARDRHEURORI AR 1 52 35U X 1A 08 A 35 A ik
MY R B [ DA 25 A0 38 SC AT < #7 VL
K2 ,2004.

WRACTS R RL R R 22 22 R AL B I X 1A S HE i
Yy b 5 A 5 ) S LR [ D ] A 2 18
SCHUH WK, 2006.

PARK J H, KIM I H.Interactive effects of fenugreek
( Trigonella foenum-graecum L.) seed extract supple-
mentation and dietary metabolisable energy levels on
the growth performance, total tract digestibility, blood
profiles,and excreta gas emission in broiler chickens
[J]. Animal Production Science, 2015, 56 ( 10) :
1677-1682.

NAZEER M S,PASHA T N, ABBAS S et al.Effect of
yucca saponin on urease activity and development of
ascites in broiler chicken|[ J].International Journal of
Poultry Science,2002,1(6) :174—178.



8 11 R A 45 < AL A MU 0T R M A R 114 9 42 B HEAE I BIL ) 2621

Regulation of Poultry Gut Health by Plant Extracts and Its Mechanisms

GUO Aiwei' XIONG Chunmei' ZHOU Jielong' LI Qingqging' CHEN Yugqin®
YANG Yajin1 ZHENG Chen®®
(1. Faculty of Life Science, Southwest Forestry University, Kunming 650224, China; 2. Dehong Tropical Agricultural
Science Research Institute of Yunnan Province, Dehong 679600, China; 3. College of Animal
Science and Technology, Gansu Agricultural University, Lanzhou 730070, China)

Abstract; Plant extracts contain flavonoids, essential oils, alkaloids, tea polyphenols, saponins, polysaccha-
rides and other physiological active ingredients, and they have many functions, such as antibacterial ability,
exhibit antioxidant, immunomodulator, antiparasitic, digestion stimulating, and hypolipidemic activities in pro-
tecting gut health. They have been successfully used as a dietary antibiotic replacer just because without residues
and drug tolerance. This paper summarized the antibacterial activity ingredients and its potential mechanisms by
checking much more domestic and foreign achievements, which focused chiefly on the effects of plant extracts
on poultry digestive physiology, intestinal mucosal morphology, intestinal microflora, intestinal immune, in-
testinal harmful metabolic products and its mechanisms to provide the references for further research and appli-
cation of the plant extracts as additives in poultry production. | Chinese Journal of Animal Nutrition, 2017, 29
(8):2613-2621]
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