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This article mainly reviews the immunomodulatory mechanism of action Astragalus polysaccharide and its effectiveness in
poultry, and provides a theoretical basis for the application and research of Astragalus polysaccharide in poultry breeding. Astraga-
lus polysaccharide this is one of the main components of Chinese traditional medicine. However in the modern time Astragalus
polysaccharide it is a new type of feed additive that can replace antibiotics in animal husbandry. Taking into account the current
situation in modern poultry farming with meat quality, the use of this preparation can significantly affect both the quality and the price
of poultry meat. In recent years, there have been more and more studies on Astragalus polysaccharide, and some of the compo-
nents and biological effects of Astragalus polysaccharide have gradually been recognized by researchers. As a natural plant feed
additive, Astragalus polysaccharide can significantly promote the body's non-specific immunity and specific immunity, and improve
the body's resistance without causing drug resistance and drug residues. However, there are relatively few systematic studies and

related mechanisms on the application of Astragalus polysaccharide in animal production.
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Antibiotics have been used as feed additives in the feed
industry for more than 40 years. They have played a positive
role in preventing animal diseases, promoting animal growth,
increasing the output of livestock products and improving the
efficiency of the breeding industry. However due to various side
effects (such as drug residues, drug resistance, and environ-
mental pollution), many animal husbandry scientists was noted
their negative impact. For this reason, many countries in the
world prohibit the use of antibiotics in feed. Seeking green alter-
natives to antibiotics has become a hot spot in today's research.
Astragalus is the dried root of Astragalus mongolicus(Astragalus
membranaceus (Fisch) Bge. var. Mongholicus (Bge.) and
Astragalus membranaceus (Astragalus membranaceus (Fisch)
Bge)in the legume Astragalus genus has become an object of
study by many scientists in recent years. It is one of the main
components of Chinese traditional medicine. Astragalus con-
tains polysaccharides, proteins, alkaloids, amino acids, flavo-
noids, trace elements and many other active substances.
Astragalus polysaccharides (APS) is extracted from Astragalus,
and is the main biologically active component in Astragalus.
Many studies have shown that APS has the functions of en-
hancing animal immunity and promoting animal growth [1].
Therefore, it has been widely used in poultry production in pre-
sent time.

1. Physical and chemical properties and extraction
methods of Astragalus polysaccharides

Astragalus is a water-soluble neutral heteropolysaccha-
ride [2]), it is mainly composed of dextran, neutral polysaccha-
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ride, heteropolysaccharide, and acid polysaccharide [3]. The
relative molecular mass is 59400, its physical properties are
brown-yellow powder with slightly sweet taste and water absorp-
tion, APS aqueous solution can make iodine liquid blue. The
melting point of APS is higher than 200°C, each component has
a large specific optical rotation value, which is D type single
Sugars are mainly composed of a-glycosidic bonds, UV spectra
shows the characteristic absorption peaks of polysaccharides.

The common used extraction methods of Astragalus in-
clude: water extraction, alkaline alcohol extraction, ultrasonic
extraction, microwave extraction, etc., among the named ultra-
sonic extraction of APS is the most common and effective [4].
The main reason is that the cavitation effect of ultrasound ac-
celerates the rapid leaching of the effective ingredients of plants.
In addition, the secondary effect of ultrasound can also acceler-
ate the release of the effective ingredients and can be fully
mixed with the solvent, which is also conducive to extraction [5].

2. The immune regulation mechanism of Astragalus
polysaccharides

The immune regulation mechanism of Astragalus is
generally considered to have these aspects: promote the devel-
opment of animal immune organs, provide more immunocompe-
tent cells to activate immune cells (T cells, B cells, K cells, NK
cells, etc.), activate macrophage functions. Also enhance its
phagocytosis, processing and delivery of antigens, promote the
secretion and activity of cytokines, promote and regulate the
production of complement, antibodies and lysozyme [5], activate
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B lymphocytes and T lymphocytes, and stimulate NK cells Pro-
liferate, enhance the function of dendritic cells, improve humoral
immunity and cellular immune response [6].

2.1. The effect of Astragalus polysaccharides on
immune organs

Animal immune organs are composed of central and pe-
ripheral immune organs. The central immune organs include
bone marrow, thymus, and poultry bursa of fabric. The main role
is to lead the production, proliferation, differentiation and matu-
ration of immunocompetent cells, and regulate the development
of peripheral lymphatic organs and systemic immune function.
Peripheral immune organs include lymph nodes and spleen, etc.,
it provides a place for immune cell aggregation and immune
response. The development of immune organs will directly affect
to the body's immunity. Many studies have shown that adding
APS to poultry diets can effectively increase the quality of im-
mune organs, improve organ index, and promote the develop-
ment of some organs [7,8,9,10]. In addition, researchers such
as Gao Xu, Li Lifen and Liu Binyu studied the effects of different
concentrations of APS on the immune function of mice, and the
results showed that with the increase of APS concentration, the
weight of mouse thymus and spleen increased significantly [11].
Researcher Wang Junli found that the effect of APS on organs
is affected by gender and growth stage [8].

2.2. The effect of Astragalus polysaccharides on
immune cells

Immune cells include monocytes, macrophages, neutro-
phils and lymphocytes, etc., whose role is to carry out specific or
non-specific immune responses. Researcher Meng Xianrong
reported that APS can promote the function of mononuclear
macrophages, enhance the phagocytosis of macrophages, and
increase the activity of NK cells [12]. The mononuclear macro-
phage system can non-specifically swallow pathogens and
harmful foreign bodies that invade livestock and poultry, and can
present antigens to T and B lymphocytes, thereby participating
in the body's specific immune response. Jiang Chenlu showed
that APS enhances the body's immunity by activating the func-
tion of immune cells [3]. APS can promote lymphocyte Th1 and
Th2 cytokine secretion and increase lymphocyte proliferation,
thereby participating in mediating the body's cellular immunity
[13]. Astragalus Polysaccharides can enhance the phagocytosis
and secretion of macrophages [4].

2.3. The effect of Astragalus Polysaccharides on
Immune Molecules

Immune molecules mainly exist in cell membranes and
body fluids. The former includes T and B cell antigen receptors
and leukocyte differentiation antigens, and the latter includes
immunoglobulin (Ig), complement system and cytokines which
mainly composed of T, B lymphocytes and Macrophages are
produced after being stimulated by antigens. Astragalus poly-
saccharides can increase the level of interleukins, interferons
and other cytokines in the body, that is, promote the secretion of
IL-2, IL-3 and IFN [14]. Zhao Tianzhang and other researchers
in their research added different levels of astragalus polysac-
charides to broiler diets, and the results showed that they can all
increase the serum levels of IL-1, IL-2 and tumor necrosis fac-
tor-a (TNF-a) in broiler chickens. The IL-1 content was the
highest when the amount was 1.0%, also the TNF-a content
was the highest when the addition amount was 0.5% [15]. Re-
searcher Shan Chunlan studied Hailan white chicks after oral
administration of 5 mg/ml APS, and found that the number of
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intestinal mucosal Ig A cells increased significantly the content
of specific Ig A antibodies in the jejunum eluate [16]. Also the
function of intestinal mucosal immunity is enhanced, and the
local immune response level is improved. Researcher Si
Changde and other researchers found that adding APS to feed
can significantly increase serum complement C3, serum com-
plement C4 and immunoglobulin M (Ig M) levels in broilers [17].

2.4. The effect of Astragalus polysaccharide on the
activity of immune-related enzymes

Superoxide dismutase (SOD), glutathione peroxidase
(GSH-Px) and glutathione systems play a key role in the de-
fense against cell free radical damage [18]. Astragalus polysac-
charides can activate a variety of enzymes’ activities in the body,
eliminate free radicals in time, reduce oxidative stress in animals,
and enhance animal immune response [19]. Adding an appro-
priate amount of APS to the diet can significantly increase the
activity of serum SOD and GSH-Px [20]. Chen Yujiao and other
researchers found that the combined action of APS and ginseng
stem and leaf saponin (GSLS) can significantly increase the
total antioxidant capacity (T-AOC) in the serum of oxidatively
stressed chickens, and the activities of T-SOD, GSH-Px and
CAT are significant increased [21]. Researcher Yan reported
that compared with the control group, the levels of SOD, CAT
and glutathione reductase (GR) in the blood and liver of mice in
the APS group increased significantly, while the level of GSH-Px
decreased slightly [22]. The study by Lu Wei found that APS
could significantly improve the antioxidant capacity of puppies
by increasing the serum total superoxide dismutase (T-SOD)
activity [23]. Researcher Shen Yijun added Astragalus polysac-
charides to the lactation dairy cow's diet and found that 10 ~ 50
g/head APS per day can significantly increase (T-AOC), SOD
and GSH-Px activities [24].

3. Application of Astragalus Polysaccharides in
Poultry Production

3.1. Improve poultry production performance

Adding APS to the diet can increase the average body
weight and average daily gain of broilers, reduce the feed-to-
weight ratio, and promote the growth performance of broilers
[15]. However, there are gender differences in the growth-
promoting effect of APS on broiler chickens. The growth-
promoting effect on hens is better than that of roosters, and APS
can improve the weight uniformity of broilers [25]. Researcher
Zhang Yong and other found that adding APS to broiler diets
can reduce the feed-to-weight ratio [26]. APS can increase the
antioxidant enzyme activity of the layer body, prevent lutein from
being oxidized, increase the deposition of pigment, and improve
the color of egg yolk. APS can also reduce the blood lipid con-
tent of laying hens, reduce fat deposition, facilitate the normal
secretion of eggshell glands, promote the secretion of calcium,
and improve eggshell quality [27].

3.2. Improve poultry intestinal function

The intestine is an important place for the body to digest
and absorb nutrients. The morphological structure of the small
intestine and the balance of microbial flora in the intestine are
two important indicators for measuring intestinal function. As a
feed additive, APS can significantly improve the morphology and
structure of the small intestine, improve the digestive function of
the small intestine, and at the same time adjust the balance of
intestinal microbial colonies, thereby improving the intestinal
function of animals and increasing the utilization of nutrients.
APS can significantly increase the height and width of the villi of
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the duodenum, jejunum and ileum of broilers, the thickness of
the mucosa, the ratio of the chorionic glands, and the surface
area of the villi [28]. The regulation of APS on the balance of
intestinal microflora is reflected in significantly increasing the
number of Lactobacillus, Bacillus, and Bifidobacterium in the
intestinal flora of broilers, and reducing the number of Esche-
richia coli, that is, increasing the number of beneficial bacteria
[29]. Also ASP inhibiting the growth of harmful bacteria, and
promoting the digestion and absorption of intestinal nutrients.
Researcher Gao Yang and other reported when introduced into
the diet supplemented ASP that the spleen coefficient was
increased significantly, the number of cecal Escherichia coli was
extremely reduced, and the number of lactobacilli and bifidobac-
teria increased significantly [30]. Researcher Xu Qinkun and
other reported that APS can not only regulate the type and
quantity of intestinal flora, but also is help to reduce the rate of
diarrhea in animals [31].

3.3. Improve disease resistance of poultry

Researcher Meng Xianrong and other found that APS
can enhance the function of the antioxidant enzyme system in
chickens, reduce the content of lipid peroxide, and reduce the
damage of active oxygen free radicals to the body, thereby
reducing the incidence and mortality of Marek's disease [12].
Researcher Liu Baoguang and other believe that APS can in-
duce the production of interferon in the animal body, which has
a broad-spectrum anti-virus, promotes the formation of antibod-
ies, and enhances the body’s immune function [32]. APS can
prevent colds and reduce the incidence by more than 50%.
Combined APS and interferon can reduce the incidence of
more than 70%. Researcher Xie Kaichun and other reported

that APS can induce endogenous interferons in animals to
produce antiviral proteins after acting on cells to inhibit viral
protein synthesis, thereby producing antiviral infections [33].
Researcher Xie Lin and other reported that APS can induce
endogenous interferon in animals, which produces antiviral
protein after acting on cells and inhibits viral protein synthesis,
thereby producing antiviral infection [34]. Researcher Hu Yu-
anliang and other discovered the inhibitory effect of APS on
Newcastle Disease Virus | and Newcastle Disease Virus 1V, and
the inhibitory intensity increased with the increase of APS con-
centration in diet [35].

Application prospects of Astragalus polysaccharide

In recent years, there have been more and more studies
on APS, and some of the components and biological effects of
APS have gradually been recognized by researchers. As a
natural plant feed additive, APS can significantly promote the
body's non-specific immunity and specific immunity, and im-
prove the body's resistance without causing drug resistance and
drug residues. However, there are relatively few systematic
studies and related mechanisms on the application of APS in
animal production. Future development direction we can see:

(1)determine the appropriate amount of APS to be add-
ed to the feed of different animals at different stages, and carry
out APS nutrient active substance omics research;

(2) work out scientifically extract methods of APS com-
ponents or biological fermentation to increase the content of
effective components.

Environmentally friendly and healthy feed additive prod-
ucts from APS that replace antibiotics will be a new idea and
direction for the development of animal husbandry.
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Ly3ao IHbiHb, acnipaHmka, Cymcbkull HayioHanbHU agpapHull yHigepcumem

Kucenboe OnekcaHdp Bopucoeud, kaHOudam cinbcbko2ocnodapcbkux Hayk, doueHm, CymebKull HaujoHanbHUl agpap-
Hut yHigepcumem (Cymu, Ykpaiva)

JTro YanuxyH, dokmop cinbcbkoaocnodapchKux Hayk, npoghecop, XeHaHbChKUL Hayko80-mexHiYHul iHemumym Kumaro

BueyeHHsi ennugy pociuHHOi kopmosoi dobaeku Astragalus polysaccharide Ha iMmyHHy peeynayito ma 3acmocy-
8aHH# il y nmaxigHuymei

Y yiti cmammi e ocHosHOMy po3ensdae iMyHomMoOyneanbHUl MexaHiam ii acmpazan nonicaxapudy ma (io2o eghekmug-
Hicmb 3acmocysaHHs y hmaxigHuLmei ma nponoHye meopemuyHy 6a3y npu po3gederHi nmuyi. Acmpazan nonicaxapudy - ue 00uH
3 OCHOBHUX KOMNOHeHmig mpaduuitiHoi kumaticbkoi meduyuHu. OdHak y cydacHoMy ceimi acmpazan nonicaxapudy - ue Hogul mun
Kkopmosoi dobasku, AKUL MOXe 3aMiHUMU 8UKopuCmaHHs aHmubiomukie y meapurHuumei. bepyyu do yeaau cyyacHy cumyauito y
nmaxigHuumei 3 sIKicmio M’sica, BUKOPUCMaHHS Ub020 npenapamy Moxe CYmmeso 8nlUHymu sik Ha aHul NoKasHUK, mak i Ha YiHy
m’aca nmuui. OcmarHiMu pokamu nposodumscs ece binbwe docnidxeHs acmpazan nosicaxapudy, i deski KoMnoHeRmu ma 6iosno-
2iyHi echekmu acmpaean nonicaxapudy nOCMyNoBO BU3HaOMbCS HAayKoBUSMU. STk HamyparbHa pociuHHa kopmosa dobaeka, acm-
pazan nonicaxapudy Moxe 3Ha4yHO hidguuiygsamu HecneyuiyHul ma cneyucidHull iMyHimem opeaaHisMy, a makoxX nokpauysamu
3axucHy Oito opaaHi3my, He 8uknukatoyu cmitikocmi 0o nikie ma ix 3anuwkie @ opeaHiami. OOHaK Ha Xanb icHye 8iOHOCHO Maro

BicHuk CymcbKoro HauioHanbHOro arpapHoro yHisepcurety

113

Cepist «TBapyHHULTBOY, BUNYyck 1 (44), 2021



cucmemamuyHux 00Cni0XeHb Ma NOB'A3aHUX 3 HUMU MexaHi3mie 3acmocysaHHs nonicaxapudy acmpazasy y meapuHHUUmei.
Knroyoei cnoea: acmpazan nonicaxapudy, imyHHa peaynsyis, po3sedeHHs, M’aco, nmuys, Kypyama-6podnepu.
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