/"'\\
S|

92l = pale ozl uasaiioale oolilad

Ol pd oBliG1e (old pole 09,5 (1 axiils — cole ozl (lad ) gy — code A 2l

S |

\ Ol g5 883515 ol s pgle
\/ Print ISSN 2717-3038

Domesticsj.ut.ac.ir

'f" O)LD.»:) 6YA 0)50

Yf ol oylols

\Fof b

Online ISSN 2783-0691 /

S9ld AigRa foyio & aniil> 2 STyed a4 Ko (539380 @il W2 glopz b (SO p b clS5L
PSS 4 Sl 51 w5 Az g2 (S a9 0 ,Shos “sriab sl o
§og o0 Jrasd (oole S



Qaugid

zgadil s aleganl(slad 12) 2 pioaleos pic

N\ ulsevelSislsolspglesg S
\/
~

S Al
($143)2) (g5 —(oole anlilad
ol pole (oudigs 09,5 (92l - sale ezl

Ol olEzils b wlis 5 (55,5laS I aSials

e o)lod gy 9 Cem 093 @l 9 Con Jlo

VEF b by Sz 9 (o o)led)

VWAANYIY - — YEYAFY 1 g5 — onde 5920 o ylouds
VEF/- AN —VYY/Y Y - OFA 1Ll 590 0 ylows oy 31
YeYA-YVVY (ISSN) ol Lo

“FAN-YVAY (ISSN) (Seiig yisIl L |

EX

-

RETSETT))

-

43@ Domesticsj.ut.ac.ir

M AnimSSAUT@gmail.com
f§) @animssaur

o @AnimSSAUT

PR

Y@’ o .u_.n.\,\

Yot

oS pels 0¥ (o aalts oals et
oy okt

Sl Aol .
ol g ol s oSS lwle olcs culos b ay s (b

€l o e sz eld (g0l cole )

97l — sole (ol kil c Lo

Ol oRsls (ols pole (pwiges 09,5

S92V 65 e i ghumnn o0

)98 31358 1y yaw

el ol e ((Solo lams (gage 250 s oolke ol yalive
e Sl s 1y

PSSy b 25w pailyz )] 1S s pamad ol
odljcmman ool S o S5598 (ngp

Cemgd B Ly )0y

(Jhwo B (Jgm) B (Gl Glilins wzg 1 20l okl pg
D9ss dabld (508 Lol

65592 gl 1y i ol )8

588 38l (25b

5959l 58 (b 09,8 i yTamio

ol A ian

A SRS IC S TEWT SPNC K SRS E T B Y W
st}!a ‘64...:15 RVC (§deasl> > ‘L_;ll-:-l-c e ‘QJ.:.).,,..: Sgrmo
de> ‘LLL. due> mo‘jé_ﬁ.‘; PSToals dll Ty« Sy J@)T «§ )

P RVEN

635k LeorS (5,908 31358 (5,0,52 VL (5 et panadd (6 580

L, s, 185 sl e i npane s ol L s

(S bl Lo sede (Blyj 1585 i (53,505 (6 7S ol 10l (oulbylS

(52285 Ll g y3ea Iy

dobld ilu ) o)lg (ggime Slolus dabld (awgs I8 Lol 1 b, 5

sblle JS Lo, sl eslls (6 s

5oL e (Gugo i8S g Lo (G X5

(0I5 olils (old pole (owaign 09,5 (cale iud 5 09,5 poke)
Slacl LAYAANYIY e 20,5 VEYATY o Ll jaoe (ulul 5

p e Ciglae (sgu 5 " Sitaals” 4 5 4y (glad > 4y a5 Lol

Mlo Ly swL..\l u"‘ » AW ;AS‘}A u‘).e) oKiils (9

B9l oo Cgmne (6 3kiel SO (g —oede a8 SO



asd

@ Sl 5l wlid )5 gomiils digr e 4 4l 5l | oz lopz b (S8 5 casl |
Sogiige s ool RS .
WT& Application of the One Health Approach to Reduce '
_ Antimicrobial Resistance in Bovine Mastitis |
55 3 rasdys slanSiSs .
S | o o g 0,Shos yr STye5 4y 5350 (39380 il v I
. B 255 cla .
Sl 50055 55 Vgt Bl Ly sl 108 oty | 77 S0 I
S LS 4 5055 slatlS (Sogll s 851 sla iy, -
Ts,ls I
el

o ol it 05,5 agls — gl a5
VE-F 50l o ol oRasls

)
Stnsls ($146,2) 25 5 sale 2,85 ol g
()‘)ﬁ"‘. oKisls

(T l>) Srdes

Wgll (il LaS” ln il ggles &S 1

7o

- )
gt )
(o9 Adla ale i ((slodh )2 ) aug T aleb pd

N\ glerelSasls ol pglesy S
\/

ENURPAPSIU R . |

055 Sazszr solad laplal (oo (135 p Srae [
9 00is (5 oo St 3Ll s sladss U35,) eess rf |
Q.J)L: b oo &5)5] J.A.C .

|
ogls el § 4085 40 o3 juie (GOlS i ;
Ay Sl H0ebys ($99581 2 S92 fA I
s5eb 5 plo 5o Lol (s 5 glaadas ((Sojels sd .

I
d>lan .

ittt

2 s S e 5 s s st (ISR
(bl sage S0 b alas| Mg mals Caro :
OB aSails ol pole  pwaige 05,5 plo aydss sl
| ol ol8ils (xebs ilie 5 (55,5l




F—0 (b V'F o o) ¥ o ylot (YD 059 Sianotd

(&1 ) 95 — ol & yid

F@Tl

* ww%wpww
” A wo'a pala
VPP 3l 008 oLSLENS ool pole smsnkivgo 085 o2 80kild — sle cyozil \/
a https://domesticsj.ut.ac.ir/article_105863.html
cwiosl

W 510 12 b (5 5 o LS 3

#) K
ST LI
ul).ul 5)}.._" ‘C)S ﬁul).ea oKiils &5"""‘9 élL.d 9 6))5L~S ub‘d&.@l\) k;a‘é |o5l.c (s 05; "ab 4.n.\.u Ga..a;u 6)“5‘> &WIQ !

S R b Jlel 5y 5o sy Glopld (wsny sl b GraRR e 5 (e 3 S Olse 4 (S S
B [ }.AM 6Lbo\>|.> 9 (o) Lthua)bf uuLw‘ » Ll 00 J.u\.u )5...5 6)5).».40‘«) M 9 é.m]m‘d r:Ua.) GL0| Lgl.aad..cq.:.)
sob il 55l g 938 ol a3l Ll iz laslaals Lol slaols (o (s ke ()l gt pine gaadt g (5 milie
3925 olized 55 Bblie plo & ol (278 s (909 Soiglsmatn] ol sla Sy Jdo 4 5 00l I8 8l o it
6]0 Le,u JJ‘?J‘SA g 03¢0 YL} )L,.M.) U" JLL..:‘ u)dé aS Sl )L))S‘j Sl L9 (w9R9 SL@[S ua.bLo L: 6)L°-3:-’ u_i: ‘5{9)4 -y .d)‘é
Oz 4 Ly, G a1 (g le JWal (S5e ]S 098 Ojg0 j0 a5 (GlaisS a4y sl jlaasl oo xS elad o celu i
625ty aiafle 508,5 arlym 6z SlaE by 6 ben 58 M Lol 2t o ol oy ISl oSl e i
ools Liulidl 1y abgs o Wohuws (sl 51,55 ¢l pl 5o )b s (1 SATT Wyo &g ololils cond 13l Zge 10 Conl 2o o
Gl 1) 09250 grmslinnSTy (sloasliyy (i 31 5 bals el wilg g g aldls gl (i Slodigas b drges (ol a5 jz sl
08,5 Jezs pllaels 4 551, g8 BB golaidl Ol )lus g 005 il ladss 4 dgame s Condy ol sladly ans
LSLQ"le} BTN 9 ¢ J)A—OS 9 6)“'1"‘""” LSLDM]D u,«.l‘)S‘ «5 9% 42 g_,é‘ “""“"95 9 fw ..\...]5.& uﬂ.bls J.ALA g.)‘ bz ‘ |
(59T yls Jlwo gly W 5 835 Cydgame Iy Sloludl Iyl 3925 b aiws (o lasls slaaxly jo golaidl
oo ik ol YU 9 1y Iels oo 59 (15 1331 e 90 ol a9 sl ly LOALS 31 5 b 5 (oicea i sl
(G iy cuz Ol pol 38l (g 88 an i wiwojld ad byl il 50 (S G A w0 (LS wlgl (p] dc gosro ol
sl 4355 18 45 |y ol J oo O ol e (Koalod roomod g (yguwbonsly 9 J oS sloo maly 50 5,550
bl Ao JLSo a3 59l (559 018 (Sl (5500 S (bl 9 OLal slauoly Wilgi oo oyl yu ()l o e 53

aliakbariguilan@gmail.com :J ghumo 0w 9%

63 plolu 1 pamasd o plo 4 s S
,,l,gnu.-w;"
VEF A ST LA ) VE 0 i b ol S & VFF ) ey

f

M

w

F-0:(V)YO N F-F u_g-:.-«:d/\) ($48,) (2095~ sole 002 Glojz b (Soy b CaiS 3l g (5 ,8,92 Yl (50511 B0 i yd) nnl ssA“T

-



https://orcid.org/0000-0002-2356-2984

Domestic; 25 (3): 4-5

Scientific-Extensional (Professional) Journal

”H!sm@ﬁ Domestic

Animal Science Students Scientific Association at the University of Tehran, Autumn 2025

https://domesticsj.ut.ac.ir/article_105863.html a

Notes

Re-emergence of Foot-and-Mouth Disease with a New Profile

Ali Akbari Balajorshari'”

1 Ph.D. Candidate of Animal Nutrition, Department of Animal Science, College of Agriculture and Natural Resources,
University of Tehran, Karaj, Alborz, Iran

Abstract

Foot-and-mouth disease (FMD), recognized as one of the most significant and economically costly
viral diseases affecting cloven-hoofed animals, has once again become a major concern for the national
veterinary system and the livestock production sector during the current autumn season. According to
official reports and data published by reputable news outlets and specialized sources, the recent outbreak
has directly affected livestock holdings in several provinces, including Tehran, Qazvin, and Alborz, and,
due to the distinctive epidemiological characteristics of the virus, the risk of further spread to other
regions remains substantial. Foot-and-mouth disease is a purely viral and highly contagious disease with
an exceptionally high transmission capacity, such that it can disseminate over a wide geographical radius
within only a few hours; consequently, in the absence of effective control measures, transmission from a
single village to multiple provinces within a short period of time is entirely plausible. This rapid rate of
spread poses serious challenges to disease control and necessitates prompt and effective preventive
interventions. In the most recent wave of the outbreak, the identification of the SAT1 serotype for the
first time in Iran has heightened concern among relevant authorities, as this strain differs from previously
circulating serotypes and may compromise herd immunity as well as the effectiveness of existing
vaccination programs. The consequences of this situation are not limited to animal health aspects but also
entail considerable economic losses for livestock producers, including reductions in milk and meat
production, decreased productivity, increased costs associated with prevention and control measures, and
the intensification of economic pressures on livestock production units. Despite the implementation of
control measures, movement restrictions, and efforts to contain infected foci, the risk of infection
persists in many herds, thereby exacerbating concerns among farmers and stakeholders in the livestock
sector. Taken together, these observations indicate that, under current conditions, foot-and-mouth
disease requires immediate attention, the strengthening of preventive requirements, a reassessment of
control and vaccination strategies, and strong coordination among responsible institutions, as any delay
in managing this crisis may result in broader and more severe economic and public animal health
consequences for the country’s livestock industry.
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Abstract

Bovine mastitis continues to be an important issue for the dairy sector, worsened by the increasing threat
of antimicrobial resistance (AMR), which threatens animal welfare, public health, and environmental
sustainability. This manuscript highlights bovine mastitis, particularly recent developments in diagnostic
techniques and use of the One Health approach to address AMR in management of this disease. The One
Health framework highlights the interdependence of human, animal, and environmental health, promoting
collaboration among veterinarians, farmers, public health officials, and environmental and social scientists to
formulate integrated strategies. Presently, mastitis treatment predominantly depends on antimicrobials;
however, their widespread use (and abuse) has hastened the rise of resistant bacterial strains, complicating
treatment and heightening public health risks through dissemination of antimicrobial residues and resistant
pathogens via milk, meat, and environmental pathways. In this review, we emphasize mechanisms of AMR
gene transfer and stress the necessity of selective antimicrobial use for clinical mastitis and dry cow therapy,
as well as prevention of transmission and enhanced diagnostics. Economic and environmental repercussions
of AMR are considerable, requiring coordinated efforts to monitor resistance trends, educate stakeholders, and
eliminate non-therapeutic antimicrobial use in livestock. The One Health approach facilitates interdisciplinary
collaboration that is crucial for sustainable mastitis control, prevention of zoonotic diseases, and protection of
global food security. In summary, integration of advanced diagnostics, responsible antimicrobial stewardship,
and the One Health framework is a promising route to alleviate challenges posed by mastitis and AMR. This
comprehensive strategy is essential for safeguarding livestock productivity, human health, and environmental
integrity, ultimately ensuring resilient and sustainable dairy production systems on a global scale.

Keyword(s): Antimicrobial resistance, Dairy cattle, Mastitis, One Health, Strategies
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Introduction

Despite efforts to prevent and control bovine
mastitis, it remains an important challenge.
Furthermore, mastitis-causing bacteria are a public
health concern regarding transmission from cattle to
humans (Naserkheil et al., 2022). The primary route of
transmission to humans is most likely the environment,
i.e., run-off and the use of cattle excreta to fertilize
fields. Transmission via milk or meat is possible but
largely eliminated by pasteurization and cooking.

Transmission of pathogens from animals to
humans through the environment highlights the
importance of the One Health concept, which
emphasizes the interconnectedness of human, animal,
and environmental health (Collignon, 2012; Manyi-
Loh et al., 2016; Dong et al., 2022). Thus, there is a
need for novel, innovative, and integrated strategies
using a One Health approach to combat antimicrobial
resistance (AMR) in mastitis management (Anholt and
Barkema, 2021).

The One Health approach recognizes the
interconnectedness of  human, animal, and
environmental health and aims to address health issues
through a collaborative, transdisciplinary approach. For
bovine mastitis, this would involve collaboration
among veterinarians, dairy farmers, public health
officials, and social and environmental scientists to
develop effective strategies for preventing and treating
the disease and minimizing AMR (Robinson et al.,
2016). The escalating problem of AMR is exacerbated
by widespread antimicrobial use (AMU). Between
2000 and 2015, there was a 65% global increase in
consumption of antimicrobials (total of 34.8 billion
tons). Globally, 73% of this use was in animals, with
many antimicrobials used in both animals and humans,
underscoring a vital area of concern (Pires et al., 2024).

The World Health Organization (WHO) has stated
that "any successful strategy to combat AMR must
include actions that address the animal and
environmental reservoirs of resistant microorganisms."
AMR is a growing concern in management of bovine
mastitis (World Health Organization, 2014; Solomon
and Oliver, 2014). Antimicrobial use in the dairy
industry has contributed to development of AMR,
particularly in low- and middle-income countries.
Therefore, novel strategies are being formulated,
including selective dry cow therapy and selective
treatment of clinical mastitis, to diminish AMU.
Alternative  therapies, e.g., nanoparticles and
bacteriophages, are also being investigated. Improved
waste management is essential for reducing
environmental  dissemination of  antimicrobial
substances and bacteria, particularly those with genes
for AMR. Therefore, a One Health approach is needed
to minimize AMU, while ensuring appropriate
treatment of mastitis cases. Alternative mastitis
prevention and control, precision mastitis management,
integrated management, and selective use of

antimicrobials are promising strategies to enhance
bovine mastitis and reduce AMR (Velazquez-Meza et
al., 2022; Pires et al., 2024; Ala’a et al., 2025). Further
research and evaluation are needed to optimize their
effectiveness and ensure long-term sustainability. This
manuscript is an overview of bovine mastitis, advances
in mastitis diagnostic methods, and applying a One
Health approach to decrease AMR in bovine mastitis.

Impact of Factors Other Than Pathogens on
Bovine Mastitis
1. Purpose and Use of Antimicrobials in Managing
Bovine Mastitis

Antimicrobials are used to control intramammary
infections in lactating and non-lactating cattle
(Zdunczyk and Janowski, 2020), accounting for 60—
70% of antimicrobial use in dairy cattle (Stevens et al.,
2016; Stanek et al., 2024). Ideally, bacterial isolation
and antimicrobial sensitivity should be done before
treatment. Common antibiotics for bovine mastitis
include B-lactams and macrolides, e.g., penicillin G and
erythromycin, respectively (Nader-Macias et al., 2011).
Antimicrobial functions have five main mechanisms:
inhibition of cell wall synthesis, suppression of nucleic
acid synthesis, repression of ribosome function,
alteration of cell membrane function, and inhibition of
folate metabolism (Dowling et al.,, 2017). As
antimicrobial residues have been detected in animal
products, including meat and milk, appropriate
withdrawal periods should be enforced prior to sale of
milk or meat (Paramasivam et al., 2023).

2. Emergence and Threat of AMR

Excessive use of antimicrobials has promoted
emergence of AMR. Antimicrobials are used to treat
and prevent animal and crop diseases and AMR is an
important challenge in management of microbial
infections in food production and treatment of human
diseases (Kapoor et al., 2017). AMR poses an imminent
threat to animal and human health, as bacterial
infections are becoming more difficult to manage
(Prestinaci et al., 2015). One of the most important
consequences of AMR is poor response to standard
treatments; it is predicted that >10 million human
deaths from bacterial infections alone will occur by
2050 (de Kraker et al., 2016).

3. Mechanisms and Spread of Antimicrobial Resistance
Genes (ARGs)

AMR genes (ARGs) are often on plasmids,
transposons, and integrons and can be transferred
horizontally between bacteria by conjugation,
transformation, or transduction. Most ARGs destroy
the antibiotic and do not alter the target site (Briissow
et al., 2004; Ibrahim et al., 2019). In some countries,
>50% of mastitis pathogens are resistant to at least
some antimicrobials, e.g., B-lactams or penicillin
(Jamali et al., 2014). Sull and sul2 genes are the most
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important ARGs in isolates from bovine mastitis
(Keane, 2016; Alawneh et al., 2020; Nobrega et al.,
2021).

4. Public Health Risks of Antimicrobial Residues in
Livestock Products

Livestock products containing antibiotics,
especially milk, can cause allergic reactions, alter
intestinal microbial composition, and promote
emergence of AMR strains in animals and humans
(Kassa et al., 1999; Enshaie et al., 2025). As pathogens
causing diseases like bovine mastitis have developed
AMR, the WHO has published guidelines limiting use
of antimicrobials for application in livestock farming
(Aidara-Kane et al., 2018). Furthermore, it has been
recommended to isolate cattle treated with
antimicrobials from other animals and discard their
milk (Virdis et al., 2010; Shamila-Syuhada et al., 2016).
Additionally, milk should be pasteurized before
consumption (World Health Organization, 2020). As
dairy farmers and their families are in close contact
with their cows and with their pathogens, AMR is a
concern for dairy farmers and their families (Werner et
al., 2023).

5. Economic and Environmental Challenges of AMR
The impact of AMR is considered an externality,
as it is unlikely to affect antimicrobial suppliers or
consumers directly, although it can affect livestock and
human welfare (Kaier and Frank, 2010). It is difficult
to measure the economic burden of AMR (Howard et
al., 2001; Reynolds et al., 2014; Naylor et al., 2019; Jit
et al., 2020). Governments often underestimate impacts
of AMR on environmental, animal, and human health,
leading to insufficient investments in investigation and
mitigation (Smith et al., 2006). Regardless, measures
required for public health and defining strategies to deal
with AMR are trivial compared to future economic
challenges (Coast et al., 1996; Salam et al., 2023).

6. Strategies to Combat AMR in Livestock

Pharmacists, veterinarians, health professionals,
policymakers, producers, and the general public must
consider appropriate use of available antimicrobials, as
well as production of new antimicrobials, as a potential
strategy to address AMR, implemented through several
steps.

First, it is essential to identify and produce new
antimicrobials; however, that is unlikely, as
development costs are very high, and treatments for
cancer or neurological disorders are more profitable.
Secondly, it is crucial to monitor AMR patterns of
bacteria, increase accredited laboratories, and use a
nationwide evaluation and control system that records
veterinary antibiotic use, resistance, and residues.
Thirdly, careful application of established and newly
formulated antimicrobials can assist in managing
disease, enhancing animal health and boosting
productivity.  Fourthly, educating  producers,

veterinarians, and pharmacists regarding the threats of
AMR is necessary, and the use of antimicrobials in
animals for non-therapeutic purposes should be
eliminated, while ensuring adequate prevention and
control of livestock diseases. However, appropriate
oversight is difficult in most low- and middle-income
countries. Reaching an equilibrium, improving disease
prevention and controlling, managing current
antimicrobials and developing new ones is crucial to
reduce AMR and resulting losses (Cooper and Okello,
2021; Paramasivam et al., 2023).

It has been estimated that by 2050, AMR could
reduce global gross domestic product (GDP) by up to
4% and global livestock production by up to 7.5%
(Jonas et al., 2017). Annual costs linked to AMR and
annual loss of productivity worldwide are estimated to
be ~ 20 to 35 billion US dollars (Dadgostar, 2019). Risk
analysis apart from traditional economic evaluation
methods (i.e., cost-benefit, cost-effectiveness, cost-
minimization, and cost-utility analyses), can be done to
understand impacts of AMR (Opatowski et al., 2021).
Risk analysis is beneficial in examining the level of
threat to human health associated with AMR derived
from agriculture, livestock, and the environment
(O'Flaherty et al., 2019). Identifying pathogens causing
mastitis and their antimicrobial sensitivity promotes
selective use of antimicrobials, reduces spread of
contagious pathogens, and informs culling decisions
(Hogan et al., 1999). Furthermore, selective dry cow
therapy (SDCT) is a viable management option for
udder health, milk production, economics, AMU, and
AMR, while improving antimicrobial stewardship
(McCubbin et al., 2022).

Importance of the One Health Approach to
Control Mastitis
1. Global Health Challenges and Emergence of the One
Health Approach

Global challenges include eliminating food
insecurity, improving global health, and addressing
emerging health crises such as AMR. To effectively
address the latter, the One Health approach is a critical
component of national and global strategies that
prioritize the interconnectedness among the three
sectors of human, animal, and environmental health
(Robinson et al., 2016). Dr. Calvin Schwabe,
considered the father of modern epidemiology, used the
term “One Medicine,” the precursor to “One Health.”
One Medicine/One Health, an integrative approach to
solving complex problems impacting health and
conservation, reduces foodborne zoonotic disease and
is particularly crucial for developing countries
(Schwabe, 1969). Zoonotic diseases are transferred
from animals to humans and vice-versa, with
detrimental effects on humans, animals, and the
ecosystem (Mazet et al., 2009). Hence, the human-
animal-environment One Health approach to
management of livestock can be vital for successful and
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sustainable production of livestock and the ability to
improve global food security (O’Ryan et al., 2005).

2. Integrating Biomedical Disciplines to Combat
Bovine Mastitis and AMR

The One Health approach enables integration and
exchange of ideas among researchers and practitioners
trained in various disciplines and would be expected to
promote rapid progress in interdisciplinary fields
related to bovine mastitis. Moreover, from the One
Health outlook, mastitis-causing pathogens have
crossed some hierarchical barriers, enabling zoonotic
transmission from cattle to humans, complicating
disease control (Maity and Ambatipudi, 2021).
Although milk and meat can transmit resistant bacteria
and AMR genes, these are not the primary pathways of
transmission in developed countries, since milk is
usually pasteurized and meat is typically cooked before
consumption. Instead, environmental transmission,
particularly through bacteria and AMR genes excreted
in feces and urine that contaminate water sources, likely
plays a more important role. Therefore, application of
the One Health approach is critical to maintaining the
complex relationship among animals, humans, and
environmental welfare (Maity and Ambatipudi, 2021).

3. The One Health Framework: Collaborative
Strategies for Zoonotic Disease Control and
Sustainable Livestock Management

One Health has been determined as “a
collaborative, multisectoral, and transdisciplinary
approach — working at local, regional, national, and
global levels — with the goal of achieving optimal
health outcomes recognizing interconnections among
people, animals, plants, and their shared environment.”
Professionals in various disciplines need to
communicate, collaborate, and coordinate activities in
the One Health approach at various levels to control
mastitis (CDC, 2022). Also, this approach enables
establishment of long-term, sustainable, and diagnostic
modalities close to the local level, alerting public health
authorities and potentially avoiding a global pandemic
(Gibbs, 2014; Cavalerie et al., 2021).

Conclusions

Bovine mastitis continues to pose a substantial
challenge, with far-reaching consequences for animal
welfare, public  health, and  environmental
sustainability, especially due to escalating AMR. The
One Health approach, which recognizes the intricate
connections among human, animal, and environmental
health, provides a crucial framework for tackling these
multifaceted issues through coordinated,
multidisciplinary efforts. Using cutting-edge diagnostic
technologies, promoting judicious AMU, prevention of
transmission of resistant bacteria and AMR genes to
humans, and implementing sustainable management
practices—alongside strengthened surveillance and

comprehensive education—the dairy sector can more
effectively manage mastitis while curbing AMR.
Ultimately, adopting a One Health perspective is
indispensable not only for protecting livestock
productivity and safeguarding human health but also
for ensuring environmental stewardship and securing
global food systems for future generations.
Furthermore, it also appears crucial to incorporate
AMR and One Health approaches into breeding
strategies to achieve optimal mastitis control.
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Abstract

Manganese is an essential mineral element that plays a key role in strengthening the immune system and
improving the growth performance of broiler chickens. This micronutrient influences metabolic processes,
antioxidant production, and enzymatic activities, significantly enhancing birds’ resistance to pathogens and
reducing environmental stressors. This article provides a comprehensive review of manganese's effects, related
scientific findings, and various biological mechanisms. It examines the consumption of mineral supplements
and their impact on the immune system of broiler chickens. Studies have shown that manganese, as a
component of antioxidant enzymes like superoxide dismutase, plays an important role in reducing oxidative
stress and enhancing immune responses. Additionally, this element is involved in bone formation, collagen
production, and the increase of immunoglobulin production. Manganese deficiency can lead to decreased
immune system performance and growth problems in broiler chickens, whereas its inclusion in the diet
improves health and enhances the quality of the final product. Overall, the use of manganese can serve as an
effective nutritional strategy, not only promoting bird health but also potentially reducing the need for
antibiotics in certain industrial farming conditions. Further studies on its effects in different breeding,
environmental, and management contexts are recommended for future research.
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Abstract

A considerable number of honeybee colonies are annually lost around the world. Varroa mite
(Varroa destructor Anderson and Trueman) is the most important parasite of the honey bee (4pis
mellifera L.) that causes severe economic damage to the bee colonies if not managed and controlled
at the right time. Accurate and regular monitoring of the Varroa infestation level in the colonies
plays a very important role in the effective management and control of this parasite. The main goal
of monitoring programs is to examine changes in the Varroa mite infestation rate in the colonies so
that the beekeeper can take control actions consciously and at the right time. Washing bees with
alcohol or a hot water solution containing liquid soap, dipping bees with powdered sugar, and
examining pupal cells are among the common methods for estimation of the Varroa infestation level
of the colonies. The present study was conducted to evaluate the effectiveness as well as the
advantages and disadvantages of each of these methods. Considering all aspects, the alcohol wash
and the powdered sugar method are recommended for researchers and beekeepers, respectively.
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Abstract

The use of nanotechnology, and especially nanoparticles (NPs), in biomedicine, especially in drug
delivery, has increased rapidly in recent decades. Nanoparticles have great potential in various fields, including
sperm cryopreservation. This study investigates the use of nanomicelles in animal sperm cryopreservation.
Sperm cryopreservation is widely used for long-term sperm storage, which is used in artificial insemination
and genetic bank preparation. The freezing and thawing process causes several stresses, including cold shock,
to sperm. These damages include damage to the cell membrane, disruption of the sperm antioxidant balance,
its viability and motility, and consequently reduce sperm quality. In recent decades, the use of various diluents,
including animal sources such as egg yolk and plant sources such as soy lecithin, has been common. However,
recently, the use of nanomicelles has shown great potential for improving sperm freezing in farm animals,
including goat, cow, rooster and turkey sperm. The results of various studies have shown that nanomicelles
with particle sizes of 100 nm and less have good effects on maintaining its quality and fertility during the
freezing and thawing process. In this study, the advances made by the use of nanomicelles in sperm storage
and fertility are reviewed.
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Abstract

This study was conducted to evaluate the effects of different levels of mineral premixes on weight of
lymphoid organs of broiler chickens in 49 days assay. A 480 day-old ROSS 308 broiler chickens were assigned
in a completely randomized design with 6 treatments and 4 replicates and 20 chicken per each. Experimental
diets were:1- diet containing trace mineral premixes with recommended levels of NRC (1994), 2- diet
containing trace mineral with recommended levels of Brazilian tables 3-supplementation trace minerals
according to ROSS 308 nutrient recommendation, 4-supplementation trace minerals according to 80% of
ROSS 308 nutrient recommendation, 5-supplementation trace minerals according to 60% of ROSS 308
nutrient recommendation. 6-negative control (without trace mineral premix supplementation). The experiment
started on day 21. In order to examine the relative weight of lymphoid organs including the thymus, spleen,
and bursa of Fabricius at the end of the period (49 days), two male chickens from each treatment group were
randomly slaughtered and the desired factors were assessed. The results indicated that there was no significant
difference in the relative weight of the lymphoid organs, including the thymus, spleen, and bursa, between the
control group and the experimental groups (p<0.05). Overall, based on the obtained results, it can be concluded
that the levels of trace minerals in the diet of Ross broiler chickens can be reduced during finisher period
without adverse effects on the relative weight of lymphoid organs.

Keyword(s): Broilers, Lymphoid organs, Mineral premixes
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Abstract

Sugarcane tops are among the agricultural by-products used in ruminant diets. Among the limitations in
their nutrition is low digestibility due to the presence of structural carbohydrate bonds and lignin, as well as
acetyl groups in hemicellulose. So its nutritional value can be improved by performing appropriate processing.
The present study was conducted to investigate the effect of processing with molasses and without processing
on the chemical composition, properties, and aerobic stability of sugarcane tops in a completely randomized
design with four treatments. The experimental treatments included: 1) Sugarcane tops processed with 4.5 g
starter (A), 2) Sugarcane tops processed with molasses impregnated and 6 g starter (AA), 3) Sugarcane tops
processed with molasses impregnated + 3 g starter (AB), which were stored at room temperature for 45 days.
The study of dry matter shows that treatment with molasses and starter affects the dry matter level, so that in
AB treatments, dry matter decreased compared to A, AA treatments. The results showed that adding molasses
and microbial supplement increases the aerobic stability of AB treatments compared to treatment A. Sugarcane
tops treatment affects the pH level and significantly reduces it. It also significantly affects the NDF and ADF
levels after processing.
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Abstract

Although minerals constitute only a small fraction of a ruminant’s diet, they are particularly important
for farmed animals due to their various roles in vital metabolic processes. Supra-nutritional minerals are among
the most important metabolic enhancers, enhancing growth and feed efficiency, boosting meat and milk
production, reducing fat deposition, and improving fertility. Mineral deficiencies adversely affect livestock
metabolism. causing disease, weakening the immune system and reducing growth and overall productivity.
Magnesium is an intracellular cation which is involved in many biochemical processes, including
phosphorylation and the metabolism of carbohydrates. Magnesium affects the activity of more than 300
cellular enzymes involved in energy metabolism, protein synthesis, cell growth and proliferation, DNA and
RNA synthesis, and mitochondrial membrane stabilization. The function of magnesium is closely related to
that of calcium and phosphorus, which is why magnesium is useful in preventing grass tetany (grass staggers)
and milk fever, two diseases associated with hypomagnesaemia. Considering magnesium’s importance for
ruminants, this article reviews its role in cattle nutrition.

Keyword(s): Beef Cattle, Dairy cow, Hypomagnesemia, Magnesium, Milk fever

*Corresponding Author E-mail: teymouriayda2000@gmail.com
Section: Animal Nutrition Associate Editor: Dr. Parvin Shawrang

Received: 18 May 2025 Revised: 10 Jul 2025 Accepted: 20 Jul 2025 Published online: 10 Dec 2025

Citation: Teymouri, A., Asadi, M. The key role of magnesium in cattle nutrition and health. Professional

Anlmssn“]' Journal of Domestic, 2025; 25(3): 39-47.


https://orcid.org/0009-0004-9508-0695
https://orcid.org/0000-0001-8199-3953

FA—OA :( Sl Y'F o 5lodr) ¥ o ylods (YD 0,99 éSusmold

(&1 ) 95 — ol & yid

V= |
a2t

* e e b msalons
s Ny clpusatsaismisns
1PeF 3l iyl o1 (ol pole  cwiitn 09,5 (2952l — cole (ol \/

a https://domesticsj.ut.ac.ir/article_107006.html

MY P —ooke Al
S ) 9 (ST ¢ S 598 99 S 1 1 g STguluy y9abi gl (99380 9 (5390
29 9 P19 y0 LT

T g5 eyl 91T (2 8 Lo, () s, 1 a5

Sl @ Sl ol oty rrbs gl 5 (65,9l88 HEASS (el psle puipo 055 ol (Shslsa e (oSS (5 syl
Ol oS 5l ol oSl (ganlo i 5 (535S IEASLIS (ool pole sign 09, gl S5 (a5 JraE T
Olrl ! @S <ol oSl xnb qulie 5 (55y5LaS HEASSl (oals pole cwssigs 05,5l (S35 ol

https://doi.org/10.22059/domestics}.2025.395745.1196 (d

International Scientific Association for ) b SCigusym 9 LS Igmgyn lollipn sole ozl (i yxi 5ub
aS st o] sl 1 b g 0di) e (slapmaslS g See Jolis eSS gl Y+ 12 JLos ,o (Probiotics and Prebiotics
wbodglin Jols SluS 5 cpl ails goasin bl LS Samgpn 4 Cand 5 315l Cudls 1 (aio Ol )il
03y Cadlos gett B 1 45 ikt (29,50 05 Sl 5 5 gk o3 (ST52] ey oBsS 0y (slad ol
30 oIS U oSl w50 o5 5 i g0 1 1y Sl 0 Shat doss et ol 5 (sim] s S
Lo @ 1) T St 0 5 e 9dgs Gl by aiile Sshe slags lons 5 5955 atile Splie slags Lo
o & el sasie b 4y sliul b g 53l Jlo cpais Sldlas p 38 0 b (org i - sole dnlllas cpl .a)ls
b 5o il e slas e Sllsm e s et Glagls S 5 s (Sigln i S snley SIS mal>
IS w30 g e j0 9 wis gl b 1) peSw pH g ools oS 1) E. Coli g awl 25hg ] slos pSU oS guluy
015 13 Sl a2, o i Slalll 55 (Sl Blond 51 ol Sl 1, &l Suls5 5 ¢ oo oS
5 am5 0o ol @l ol s ool ol yad Selin 5 il sias] (6l s b o cslogss ot el ol
Sl Aoz 5| iaul (slaasll Cush (sdie olse pi Sgetr STy Bran Sl & WL Sgeliy G pas
Dol se e e oS 5 Al A Gadgs o Shes 35t 9 bl 92l i

S 3 S35l 50 e dsS oS gl (Sl 1glS Olals

reza.faraji@ut.ac.ir :J ghmeo odum gi*

loz (i (2l 2S5 pauaSS pd 295k 9 ¢l (59l b 1

VEF/AY e enSUT HLE Gyl VR OYA e gyl OV FFIYR e,k b VE YO il e b

5 o3 55 Lol (S5 5 Sl «(Safsloaied S 5 SSgnlay j50bisi (G9533 1 )90 T s s 7 05 Lo, 1O,

FA-BA (TID OV F+ ¥ ooy (5h>) 207~ sale el



https://orcid.org/0009-0001-2626-2178
https://orcid.org/0000-0003-0080-938X
https://orcid.org/0000-0002-3288-1709

i

RULSEPRE RS I

294k 9 15 55 Loy (S} g (5l a5 S 3al g jud 1 1 g Sl sl 554 b8 (S99 ) 2 (55930

330 Obiee Slapasl)ly S wgi Gl Sj90 @ oS
Wils ke Wl ol gl 5 Wy e B eolizad
$Hr bl Bl bSSaaime rlpls 05 Sloyjo,e
e L oyhie slaSisnsn b b Sisusy 4 o
Pimentel lawgs ‘r" oS’ glasllas o (Swanson et al., 2020)
0 e "o gl Mol sl 0 plol S 5
S gl S99, B>, (Pimentel ef al., 2023)
ok a2 gloonlandl il 0 e (09 Se yolie Jols
Jb s 00 208 (229,500 Slashe b (29,50 sla i
5 WS 22 L e Goll bl JL8e
(Salminen ez al., 2021) o oo il38l 1 o] o, Fwile
4 (TTV) ISAPP Gy o bl y bbSgmibn
S acdali (1) ishie s ol 25,5 4
B2,) b polsg (SCFAs) pou; olisS oy sloanwl Joli
wle Jsho syl Glizl (V) dowyl 5 (B2, K
(F) tlaay S Lus 351 5 (LPS) laay Lo Lssed ol S8 gty
5 (O ) Lo 2L ol 9,800l OlaS 5
adg Lol mlie .(Swanson et al., 2020) z,8 ws slaaiy
oosleelisSY el SasVarul Glag St e Soignley
prSbyddn s
655 mmlog Sl ale layasee 5 (Bifidobacterium)

(Lacticaseibacillus  casei) L5‘5[5

.(Marco et al., 2006) scws (Saccharomyces boulardii)

Jdo @) (e bl yl 1o g plul s 4 leSCignluy
Slge JUil Sl pas cdaze 4y sl pas 105 0055 o
S g 590 S8 OBl 5 s9il slacunes 4 oslhael 5
b aalie LB 2503l g (o5 (6)IeSS a 5ls poe ((patie
L Soslie 0 JEl 51 (30 @l a5 ol g aSissmg
50l el O glgie 4wl | ade an g e olud
Slalllas (Thanh ez al., 2009) wiloass 3 e (5,9 ,mals S
Cdlo b opdle SLLS 5 l a5 aims oo las 5
i ol (S sl Gk 5l il 5 035,
Bron ) oS oo oeaS | (65 51 pnd ilie 9 e 95 b s o
dllas 4y S50l (et al, 2012; Tzuddin et al., 2019a
G195 50 w235 D 45 S0 AU b5 udled o (s
&S WS (o0 oy ple (rl K0 Sjle 4 aams oo £, DNA
Ol 8955 Al oo (69,8 Sl g e Julge 53
WS S 35 slagy o ol g WS b ey
.(Felsenfeld, 2014)

VFoF 5l (b sl 9 (o 0slod) duw o)losd gy 9 Comnnt 059 (Sorwnnls (5148 ,2) (295 — (oode & pid

Aotio
h vge @ 5l 5 Sz Coxex Sl 4 azg b
Olye & bSan 5l oslital w50l A 0wy
Pl gt 5 Seodb Sl sl Sl 5 el slagog
3 eolatwl Bl Gla e jo ol a8 18 ax gl 540
5 LSS sy b Sgmgn Wil (g Sher slagss!
S5ed 5 LS5l Bras halS jshte 4 bSgaley
WIS (D) 4y 5, g et SLagl yd o5y 4 dapls o Slas
@bl g Cdls ;3 009, (99,500 Cunex Coeal ()b el
L oSos o 5l g Conl oad atin (055 @ bapls sudss
Shss 3 ab) S e o 4 S s 5T OB pae Cuegios
Sl b lacn Rl @ 5l (G JLo Ve 99> 5D el
(Sanlt, 2024) ol asl ol als agi 5 coods i
Cadles &5 Wad ogs $0lge Olpie 4 il b SCSsng
FoF Jlo jo aiaisn oo a1 4355 g oo ol ey
loSSgmgn «55,9laS 9188 plojle 5 (Sl cedlage Glojle
4 2975 Dygo )0 A5 glows; Slapunsllg S "lsie 4 )
iy 5 " oljen 4 (el Wil (ljee (sl (Bl
Sie & bt bSiigmgp 56 (Hill e al., 2014) ws,S
Suaglio Bl 39 (som 1 9 [ lom e Oliee sl (092
Aiboo ()lsS oy o 5e il ISl g 004, Jasrs jo

MLE.A Roberfroid 4 Gibson .(Fuller and Fuller, 1992)
Slyie 1y gl 5 i, (3 1890 Jlo 43 1, Sagars
Ay Bl sl 4y aS wis Sl a5 s JlByd 5138 Slge
S S 1y 055y 3 P slas s Solli
lelliye ol yosl (Gibson and Roberfroid, 1995)
4 1) LSS » lam (ISAPP) lacSgis p 5 bSismg
Ja....»y LS’bL‘J Oy L as 6‘44.]5‘ oole 0‘9,&
Slsd 595 o0, 8 oolitul 9550 ljee Sbapasl g S
(Gibson et al., 2017) 5,5 iy 23 5,10 ol o &4y oD (6l
eeBS ASS Ceaglie oume dhdpwl ply 0 Wb L SCSgus
a0, gl jsb 4y g 00,5 Cusl ) anbe lacg o Lawgs
Callaway and Ricke, ) oS 5,00 | 005, awte sla g 551
Q012
5 bSSsman 3l 55 S o bSSaie
g Gibson lawg Y290 Jlo o e L Sdsusy
Jl yo Iy Guyei ol ISAPP iy (x5 55 Roberfroid

adgl Slge g 0ad (GlapailS g S Joli Jogliee 4 Y11

v



Rezaei et al.;
A review of the emerging postbiotics and their physiological, nutritional, and ...

de

o+=> . &
e A Rt o Bd
e ¥ {E
a < u
= il
<
[Csloslsss slawsy , 6L L ] ‘Q:TL. )(Lou Q.—"R g
< o &
assssmesss o = _A_ . iz
Ssssessasr w u Al
(oo, BloLo55T ] -":;.b e L v
Lt
2 =
3 . >
Csloslsns SC3ests ool ] (oS aLss CpG J=al )
[ b 5o ged anl | [ S ¥ slagaSss |
= ==
7 » Il
( éuoo,,mhxm = el J I )
[ =LG cbJsls ) (TLR) Toll 4% swowi,.5 &
e l E‘
| b
> > j @@ <> L
B BIECPPRECPUPY S
N
[ T ) "

£ g - / @
£ S () e 2 X = ‘t
. 3 & .

Aol Ll |

B oy, Bl L Jolis ( Sogulay SlaS 5 pls 0dgi 5 009, Cedlos ;0 ST gnlay 058l (slopuilSe 5 dude LS 5 =) S
aedalin g dliio e CpG Jal S Y (la yutig 5 «sloylgnd sloay ) Slo b « 3683 sud (sbdaunl (o lgns S5eSs sloal ¢ Jolo
LS5 gl - Sooa| oot (6l punsilSa g (51009, o 5, Slas oo o y555L lew 3,b Gows WS oo Jlosl 00, coods y (guie il I

(Zhong et al., 2022b) & ,.5 1,8 colaiwl 5,50 plo adgs jo b&u}u@] Slp el 5w, S e laie 4 wiles o

S gubug (55105 S 4159 5Lw el Lo pe Loyl 5l ol ool b lecSiisimg (s

2 )""L‘ Gyl 5l odes Hob 4 lbSIgulu o Slee
Sl r:lo Q)")‘?f Ko ‘S{Lw.u.\_‘ v )l:.>l.w 9 G’ﬁ)s“" Coro>
olas @ldlas (Ruas-Madiedo and Reyes-Gavilan, 2005)

oaid i)l38 £9050 (pl 350 40 ol lllas 45T Jl> o
slnl 3y9e 0 LSSgngp B Olhs Sy, bl ol
Olres 5 e Sl (S b oo [idshe ((Se5 oIl
(Guo et al,

ol ol S 4 32 o 5| (S L5 sl
s Cwgds (Ghrairi ef al., 2019) 156 ,lew ooy, S ke
Olbime sl piwgw mlas 5 (Majee et al., 2017) (sloss,
SlaS 5 pls jeb 4 aS o il (Gorska et al., 2016)
ol o (Exopolysaccharides) ooy Slo Jyg381 aisle
L s asms ials 1, ol 56, ol il e S
TLR slosi .5 (g5lwled 5 005, poudi o) zlaw 4 Jlasl
(Oerlemans et al., 2021) aiidy Senpe |y s2d90 (gios] ey
b pgo a5 b oad adgi (65 bad sladiy (rioren
28 5 (Sdez Sl xSl 4 b Sisns n ok 452 )l
SS Staphylococcus aureus ¢ Listeria sl ook

il (Shgmlay slacdalio (S p K0 Ggw 3l 0S5 0

o S gl 2020) <ol walgs 0g>g

S5 &5 an bl Jpame b ol lopanils)lg 5o
555 sl SLSS el e g ailosls s I adgi b ,uSS
5 eolatn] eSS,y (Jb ool b Gl sl asles |,
S st o] (3032 Sl MalS” ine 4 oSl
il 03,0 slacs 25 5l (ool (s Slge b rilie o
Periti and Mazzei, ) s,l5 i swyp 4 5L joi0 a5 (gl
Jize Mo 4o 0ads yuiiie SYlas 950 b axllae ) (1998
S o5 50 b Sgmlay b e 5 oS 4 ¢ (Hollirn
Sled g0 (V) S8 0510 5 oo Slem sladisS ple
ol g Cedl See ;0 L SCIgmlan ool aslis ol )il

RC AP AR PPN KN X

, Scientific-Extensional (Professional) Journal of Domestic, Volume 25, Issue 3 (Serial Number 34), Autumn 2025




RULSEPRE RS I

294k 9 15 55 Loy (S} g (5l a5 S 3al g jud 1 1 g Sl sl 554 b8 (S99 ) 2 (55930

Wgd oo S5 B Sismg S pae bawgi ohyg H5b 4(LUB)
Jols 53,55 e » g Sedeml s rals 4 wlg e a8
S gu s (Retta, 2016) &S SaS 4aSs [0 (29,50
Sygo & S (oo S 5 ) b SGsns n 9 SEgmgn S
9 4eSd 53 (5l 53olS g (25,50 £55 Ssete Sl (2N
SLSismlay (il 2 odle DS oo Jas (B)ls5 ol
oo, BlobsyST sl (Jldun;  sbsSse  (gol>
Joke 091 (923 Sl e 35T igS 0 2655 oz gloan
So25 b @bt e SYgaze g (Jolw o)lps laks
i polSgigal i Gl (p9See Cumex Sl
5 il Joloe s dacnsidd g lajleg Sle collad 2ol
Liu) a8 (oo S plga> e Seadls & cglong; s Zu ol
035, 9 4naSl Ceadlw yr dude OIS aBly jo (et al., 2023
i el S s gt |, (VFA) 13 o cglaansl oy
el 1) Ll g aas o all | (Gl hddu oo o9 |,
3hoslaul «STyes leaily Sgups Eel gamme ;o a5 s oo
Sousa et al., 2018; ) 35 oo (o> 09l 0l g (gd30 Slge
.(Uyeno et al., 2015
seeb =Y

3 =S 5 9 Bacillus subtilis S5guluy 38 jeub yo

9 dactobacillus  reuteri  [Pediococcus acidilactici
5 00,5 Cuski |, sl lagwly Enterococcus faecium
o8 1, Clostridium perfringens s 2SU 51 o6 olyd!
sladglie Ko gliass (o .(Johnson er al,, 2019) wsls
5 «ailis) 39 Bl el 039 RITT pg)lidl uglols Y
Ol et dge GBS sleazgr o 1) Sl LS
ools alS'|) E. coli g awls 25Ty, 0l sl g yiS| oS gl
Sk 5050 glag e 5o 5 widysl (k1) psSes PH
(Zhong et al., 2022a) wisl> 158l 1, ailie; adei ¢ & oese
ooy S 50 Con S e )y ) S g 50 ElE)] 138
Slge ©a Eud il g 039, Cuodls Sgnge ouiad(las S sl
Rl il el s a wlgiee Sl cnl oo gdae
GrSslx oo, blre 4y ol 5 a5 0il ade (slas 5L
Coxoz ial38l b b SCSgmlay .(Xu ef al., 2003) oS o
SRl g (paSlakeds 5 uslwls V) soie lags ST
Jols Olipaller 5 A L3l el 255,50 sl
Aguilar-Toald et al., ) aiidy g0 Sgnga 1) 039, SUsmg, oo
P) le—l ol adg Jdo 4 e pH ialS (2018

VFoF 5l (b sl 9 (o 0slod) duw o)losd gy 9 Comnnt 059 (Sorwnnls (5148 ,2) (295 — (oode & pid

Ol Coati b el iy 1udai (SCFA) xijolisS o2 slaaaul
5 59 g ll g 009, el ol (Sbdlre lag
DS (g0 S (glosgy s Cupph oS e Sla s 5y
il ! oS5 L cggazme yo (Zhou ef al., 2017)
Iy de) g oolo dgup 1) (5,165 olfiws Cuodls Lo S gl
039, dapmre (ol alny 5 dnke Slois SSL sla ol W) (sl

(Seth and Taga, 2014) ouS oo o213

BSiguibus 53 398 92 38 S 51
o195 olwd Cuodw O gag
|o|.> -\

chale golisl a5 cal oo ooly lis allueS o
O, las Sgupy 5 4eSl pouli gl 0D @ @Ss o Ol
$9, Slasdlas (Xiao ez al., 2016) oS oSS  o5)l6S
Cely aulg o Sigumbung SluS 5 as ol lid ballugs
Slyed 5 039, Ceadlw 3500 9 Jlowsl Do 4z g3 LB S
.(Alugongo et al., 2017) g (Faecal Scores)  egdoe
5,99 10 Sigmbuny JoSo B rae (6,50 Olallas o yizren
Bpan Gl o (Gily 5l G oo Y B L8 azan ) Jlau!
(Vicente et al., 2024) 355 oo yod pead Sgugp 9 Sl oole
slagis lulyd o (g bSgale @)lge ool 2 0938
olis asdllae SO (Jle (gly sl sdadlrs Dl 50 Jauxs
Aspergillus oryzae z,8 ;| Jol> Sigulug 99580 a5 olo
Dl 3500 9 2le S A 5l (S oo Sl 28 g
(Kaufman et al., 2021) cwl oals gl o 059, § oS
Gyondy oy SLo LS a5 cunl eal atin
by o ames Vo Jsse 5jy L oS
¢ Bifidobacterium [Lactobacillus iils opusl )y S0
b Gloe 4 LS 5 ol isd oo wJgs Streptococcus
(95weks lo> S 5 s len Jelse pln o (ladlre
Stz g 00,5 o Jesl caiS ki 5 oldlos
J) oS oo s S sl 039) pealical @ s le slas 5L
.(Kaufman et al., 2021

Sl » S G Ssngn 0T slasls o
Enterococcus ¢ Lactobacillus siile (LAB) SaSY ol
s Escherichia coli sl glacyiely alS o faecium
Mansilla et al., ) s S5 glS g580n ;o Salmonella
Sl Sh Jolu buiS pan slag SSU Sy o (2023
SLSY suiSBpas slos,SL g (LAB)  SaSY ol

v



A review of the emerging postbiotics and their physiological, nutritional, and ...

I Rezaei et al.;

Sl odls (5 035, (sl e Jolye (2815 5 £5n Lt
et 838 g0 3 Sy oo 5 Sy 9l (e 85
el las sSL bole a5 0l asine 50 gladlae yo
Bettini et al., ) oy o S5 1) allugs o Sloe S2SY
pll as” (6 50 dsllas 4o .(2025; Kelsey and Colpoys, 2018
L gls godun Eccoli slass jo p2g JB ials conl oad
saplive SSY sl slo s iSL calizee (sloaygu 5l oolazwl
oK ¢ Gorka )13 3.l .(Mansilla ef al., 2023) o
Lachnospiraceae 5 Ruminococcaceae « ol sb 4 3.5
Dliegr a5 oz ey Blo b 425 0 saels Jelse
poebial sladsbe sl 551 @te 9 Lo 22 Jole S
Lmdl alie g (Gorka et al, 2018) aiiwa oo,
lacy5ol ply 5o Cuogliie 9 039, SLiwgen 5l laauly Shossdn
PH ol Lo mslanlisiSY o Jlo 4 S oo ity
McDaniel, ) oS oo i |, Jolin 59,50 Cozrez w03y,
05 635 650 Skt 55 Lawst o5 lanlllas ;5 2009
sy 655 e b bl eal (g MSWS L S FRNANS
Looad e (b5 leallugs o3y, 0 Migelle
ool (nl QB a0t 03ls (L gy e leg L
oads adgi (MOS) Ll (glaay S LusSdl &y 1, 09, 50dd
SO Glgre 4 wilg s a5 Wols Cond S, cerevisiae lawgs
o )5 slas Sl 4 g S Jee Vb (oS 5 e L SIS
ol b e SCgmlay (Ogunade et al., 2019) 04l fais
Bgommd denSlpgm 9 (GPX) jlaaSlyy 095Gl lam
Iy oo g8 o lasly 5l iU suslanuST yw sl (SOD)
CPG JISA 5158 ol Sy DNA 5, 51 S el
&Il TLRO-MyDS88-NF-KB s s,b 5 caliepué
aile byl 4o JIE! onl ol eyl BuiS plass
ololy8  Bifidobacterium longum) psSSY  poy 2Shgduiy
5 TNF-0 aiile) aledl slopSginn ials cel g situn
IL-10 asle) Sldlas slocpSems i@l o (IL-6
ool Jols bSigngp e gle a5 bul 5l aigs oo
aid b paliy g 9 SSY ol (SCFAS) oy oligS oy
Slydgs g oligmgy cblinl diile poxiy olisS oy (slaagul
o5 DH jlgan o ST 5 0, pH 2als |
oSl 5 e Sslr lagl i, 5l dagssil
E. coli 3isle oo 55l ade a5 st 09 ,S0ds sbaasiy
ke ciS Slule g diwsn J350 Enterococcus faecalis
95wt Sl 5l aS wiis olecudglico o> (CFS) Jslu

a5y $lp eliol bz doSSsnlun bawg o 55T
(Loh et al.,2013) 5,5 olxy| bay5950
Slilges plo -7

oS Cewl ool lis Sllge ple o saxie Slalas
aile) pSome Jlail slagatiyn olo Gl b eSssnlay
S (S 039, S dydsds el g ((p3slSsl 9 ZO-1
72755 0695 52 (ladanl Grizen S (o0 ol | slody)
Ssee sl EGFR 5 AKT SiJiSies slojomns 2,k ]
4 aigd oo (MUC2) wgSge odgi 6,20 5 0Some YLl
Lactobacillus rhamnosus ) HMOS39 -s555 Jlie olsic
) 2 slosg, el 31 0315 Gl 1y usS3e le GG
WS o 5ol Wl a5 55,55 5988 b Lo o]
Brao les il sloaxSe> o (Zhong er al, 2022a)
& e Enterococcus faecalis s 2SUL (gol> S5 gumlun
a5 20,5 (Sk 0dg; slalig) 03y, slayn glas,l Sl
los 51 (SBL oyl falS g 009, (53909890 S5ete 3l S
ooobeslbyiSY laSSgnlay (0938l 09 (FleP e JLe
o3 oS Lhid o), 4 (CFU/Z A7) x)) Lusasgiel,
a2 5S> ol b, 25 Gl el sadad S 5l
xS 3 el 55 Sl (ol ok Kt osle
py 531y J93,55 9 TGF-B1 TINF-a zglaws g osls yals'|,
ol il kb slocpbia syl ol
sbeyst el g sl slayy gl S
(Zhong et al., 2022a) o awls =S il

! s J1083
L (56l B-aule) bejese Joho ojles oloS 5
A (12A)oulslS igmsl s al38 5 gl S o5 JL
$9) &5 lasdllae )5 a0 Sl |) (bl caml by
aS el oals (4,155 gy 00l ploeil Ly p g 4 s slaglE
Sl a3 Ve )y il Silogs sloJok jlods Lo Sigmlany
Yoz s sy (59, laddlas yo .(Pedro efal, 2021) wssls
Glomyl ol bSgaley &5 cul ad (518
@y ey 5o 1 laaSTy (ebelS anle Slasust
8IS 1 ) (ol s 5 o9l all aSs
aile glosg; e b dasiye slogs Ol somizren ailosls
bawoslis oS wcwwl aisl il Occludin gClaudin-1
Jsb yo .(zuddin et al., 2020 ) sl lodg ) duw & ,Slas oo

Sgre 0 (e bl b SCgmgn gz i il (slae 50

’ Scientific-Extensional (Professional) Journal of Domestic, Volume 25, Issue 3 (Serial Number 34), Autumn 2025




oY

RULSEPRE RS I

294k 9 15 55 Loy (S} g (5l a5 S 3al g jud 1 1 g Sl sl 554 b8 (S99 ) 2 (55930

(Humam et al., 2019) cwl aiils cilae ai¥ oojl 4
as ol plas (YY) LK ¢ Ibrahim lawgs (glasilas
Lactobacillus plantarum 3| Jol> Sigmia 0958

Salidl o c0abaid i 5l osb geoy by 4 RGI4
039, LSl Cosli 5 (sdie Slge an Sgnge ailis) 25 09
Ol BHIGE-1 asile 0y b oo slagys e comizan 0
o) Ke g Fernandez « g ,is slop 3,90 50 cpizmon .28l
Grote Sogolug 3 oolazul a5 &o,S 5,155 (Y+YY)
e (3,5 8,90 SLL slojs, jo(Probisan Ruminants)
)| o dzusual ..LJ}.: (e LA ul*" )Lw.\.:‘ u..lals 9
Slasllas ;o (Fernandez ez al., 2022) <8l iol38l o> s
Sy 536 53, (VA ol San 5 Geng lawgs oS
uaM n\)% ) r:l:u‘ )) AJL»; VY » %ﬂgﬂr@us)wl‘»
BBy ,0 (C16:1n7) Sl ol ol cely a5 050 )8
CeS ladss CaaS Wl co AS Dgd o TubeS (G
(Geng et al., 2016) 3,135 oo 3k

S st 9 S § O !
el =)

s 5o b Siigulun (Seis ol b, 595l (59, Dlalllas
a2 o lid aaled [P W, d> e j0 joi joub o
ole 9 bgiues cll> DNA adlie jo Ol s
i b oy slonnmd Jlte (sl s 5 LaRNA S
e gl s sy 5l oS Olyse asle (SCFA) oligS
Al a4 s Jol lapesllySee Lawg
Sl b SlS 5 ol wiloass azslis HDAC (slaosssS e
Ol RelS g lapgpadlinl udJld palSs g0 HDAC
Wsdge ( TNF-g, IL-6, TL-18 ) Ll slacSsuls
Liu et ) abl op5beg,S (6,000 5 Sotuns Slpss &b
S oo S gl 00l u‘l))‘}f o U.:‘ )‘ Ol (al., 2024
2 e )l s B 5t el oy oo g sl
G5 ((loeds 5l i) JleP et sleallusS (g5, » slasillas
9 9> sldsbe bawg [L-6 odgs ul8l 4y 2 SCEP L
b (5,815 2 sla sl ;o IL-6 5 TNF-0t 5 (tals
S (5 ke 4 bogs o dslllae G o (Maina et al., 2024)

S99 wj.o.c )| B SCFP La 03D 4.)».\.:4 ‘_gL‘del.w; ‘)i’))

VFoF 5l (b sl 9 (o 0slod) duw o)losd gy 9 Comnnt 059 (Sorwnnls (5148 ,2) (295 — (oode & pid

Lug slasllas (Zhong et al., 2022a) &)l ledlas
S0 Gyd sglE yo as ol las (Y- YY) o) Ken sGuo
Jolo slacSigols b 213035 (SARA) 4Ss (payo jpoian]
Gl ey Gl wge g aleg Sl eS|l
J.»...w‘ BA&SM LngLg):Sbmwl)S“w LS’S)X“A
Guo et al.,) &b gumex Ollug uals 5 08 ¢ SSY
3 eolaiwl a4 cawl sals 5155 Ko Sladdlas o (2024
Qi Jlil (60,90 (6 i s2glS ;0 SCFP (ol S5 gl
g IL-1P « (HPT) (yolSsisle aiile Sleadl sl SSlis ialS
sauaoslis aS wdl jmels wsallgs oo o ad yiwld

(2024

Slaags of 3l
YA 350> sled b s3lsa o (6 et alaions G areSt
w25y G Cos 4 Sl Y B O/F oo pH g ol ke a0
4eSapH (28l L ol Ladde lawm) 05 (0 )3 2l
Sl 5 Shos (219,50 Sudlad 45 Wgh oo jooeml 4 e
ab, 5l ol b bSgn 20,005 o b als cudle g
S99l 5Ly ouiiSo gl g yud 00iiS wan slags S5
Sl 3 oz slasel a5 5 00,5 EnTsle 4K
(Reuben et al., 2022) s oo Giul38l ) (Slgmg g ol s
Sl el ayag s pslog Lo a8 wilools )lis Slallae
Slgmgp 4 Oluwl cos olS g Sligngn 9 Sl adgs
oS win b 5L sl basre Sgage s 4 45 g e
B SSems s  (Zhang et al, 2022) cosl
2,5 xS G ildl ey Clostridium butyricum il
<d> o8 5 00l Bacteroidota (F/B) « Firmicutes uiw
(iajun et al., 2024) sisu oo Somge |y Ugng, S (55,
Joasls anel glaoul Cir il L bSogale
Ve lig; addg et g e S 28 9 (BCAAS)
90 ;o (Oyebade et al., 2024) wws oo Jioli8l o F4LS Y
Sorte |y 08y 9, 8o x5 BB sk 4 RINT Soigley
R g 2lpSlhad el s a4 Wi e &5 sy
Syt 45 LB Slallhae b gmls ol sl gl slagyisily
Wilos S 5155 S Tmg b Sgmbay L 1) 0l o Slos
L asy szl aos p bSisalay 556 pae o)l Jlssan

oS 51 5 e Sgag il pos 1 (o (L8 laazily

v



A review of the emerging postbiotics and their physiological, nutritional, and ...

I Rezaei et al.;

5 IGF-1 o3 mRNA oL 3l c>ge (UL4 4 RILD)
Humam et al.,) o oS ,0 (GHR) o) (yg0,92 00iyS
Okt Uil e RITT gy 530 (slanlllas 4o (2019
poebial (ohbs slagssn o IL-10 Cllas (S yule
slesSsule oo swals 5 ZO-1 § MUC2 asle ooy,
039, 3 HSP70 L yiw (a5 5 9 (IL-8, TNF-00 ) lodl i
.(Humam et al., 2020) o.%
Ollgus> plw -V
Sl 5l o saxS s n (Sose adlae S
S, ads Jyame) (s yoie Sabgely o958l 85 ols s
g IFN-y Lo & il )8 ioli8l Coge 0, @ (cerevisiae
> BAXT Jio) 35uml glop) ol phels smTOR
dacpl 938l (Duarte and Kim, 2024) o pgi55 peas ol
@95 OS5 b el gl el gl S0
ORIl @ e a8 Sl osls Las (SS9 p/ Sgms )
SYK, ANGPTL4, aiils slasyy ol shsels 5 ogmadliie
g oo pySas W3, 10 SERPINGI 5 TNFRSF14, CYR6I
ol by pe Sgnasn 9 90 4 Pl allhae (ul a5 wix o
G | Wl go 29,500 SLaS 5 L uled o w23 o (Lt Lo
SIS 1 el ooy Ol 2 DNA gedlite Ol i
S del mls S sk 4 .(Dunistawska et al., 2023)
5eb 5 a0 0 b SSgmlay U ae 45 wims oo Lis Slallas
5 ! (el Gloyne b e bl Gl mebS b
5 IL-10 ol al3d) Jle oleze a4 ol oo Splie
S > o el Sledlas 5t Kl IL-8, TNF-a ys alS
ob oles ols cuite 23w, IGF-1 s GHR olo il
wle) Sgulay Jloto! (Sl @l b aus oS
Job gk 4 e (RNA 5,80 (lo 9 DNA Ggeadliia i
b 5l gt sloassl Ll ol onis owyp joub 5 pls o
Dl Jomiliy 5 13 Lol slacdplio 5 ol Sk OlaS 5
Humam et al., 2020; ) s25 o Ban sbocdl o S5 sl

.(Humam et al., 2019

Ol lghinng 9 S (5 5 A0
L cdS Gleee S spFamd 5 sangex Ol @
5 b Sl (el Dladgs ;5 938l 59, 5L Sl 4 Az
ohe IRl 50 e G238 psy 9 oladl o Al Geiren
S g 3l w3l sl elul p wa SlalleSS
Sldss (035152 529) oz SLpesilSe b laSislin

o5 5 TNF- 5 L6 oy 5 oy (658 sl S
ol Oleger 5 28l als ¢ DlsSisn mle 55 5 Gl
Mahmoud e7 ) sl 'yl wbiS jome T-Cell ;o IL-17

5 509y Ollllas 3l Jols mmls e (al, 2020
9 SSsmlay oolo lis o3l (et 5loj950 9 (S92
IGF-Se ) o5 obe Slheess b 5l ol 5l ol clicie
Ogedliie (Seiiisl Gy 5 o larnS| ST (GHR
30 Ol g RNAG,SGwe Ol yosd ¢ S Ol yoss DNA
b cuglie SRl e bl S ol s LS
g ol Eol wela g glodg) dw os dagisly
Saeed et al., 2023; Zhong et al,) siws LS Igulu
5,95 Jawlgl ;o (6l loglS (59, p S0 (glaslllas ,0.(20222
Jyao) NTK L 45 o cl oad Gl oaoped
Sl i3 655 | LB . cerevisiae a5
sy ole ymlBl coge (Streptococcus uberis) s 59/
s (ILI17C) JLb ) Lsle o3 (CATHLA, NOS2) s yShos
ol o (UTF3, BAG3, IER3, G-CSF) Jlillas sl

95 Ssloger slodslr S Rl L (35 Slpis (nl 0b
(Vailati-Riboni e al., 2021) 34 ol yo yliwy 8L 5l cbslax>
oDk ubealsiSY Joole sl b g slos s 4355
oS5 g A Seae (LSLI Jehe slacdslie bsliw)
Izuddin ef al.,) cils oljon a4 1, 55 Olss 5 99,5
RG14 gl b yan o 508,0 dalllae <y, (2019b
(&S ,9) IGF-1 wi, sloys mRNA oLy (ial3dl oo
(oS8 pobigl )0 @pz ladeul oS Jits) MCT-1 4
Srae s G50 &S o oad B)F asdllas cpl jo al
4o (Izuddin et al., 2019b) cosl a3l Sgugo o p S,
lactslin b as3as a5 ols 3155 o lad %0 (glasllias
5 O ‘531..\..,.“51&:.;1 cdled ol cebL. plantarum
(GPX1,) SlawasS| il slanys olo 38, YU g 4wl
Gloog,y pSome YLl sl pusig 3 9 0uS ,0 GPX4, SODI
Sgdse S b s (OCLN, CLDNI, CLDN4, TJP)
.(Izuddin et al., 2020)
seeb =¥
a5 aes e ol luds oldlhas 5 ek o
58 el 9 0d slagss ple wslgioe (S slaSS gl
ol 225 (S e 53 i Jle sl aams i, €5
ooz g, LM uokeulisSY slacplie Gras o))~

’ Scientific-Extensional (Professional) Journal of Domestic, Volume 25, Issue 3 (Serial Number 34), Autumn 2025




RULSEPRE RS I

294k 9 15 55 Loy (S} g (5l a5 S 3al g jud 1 1 g Sl sl 554 b8 (S99 ) 2 (55930

@ gl p el Cuigy 5 ol 86 bl sy, 5 4SS
b SSgmlay (o5 5 Slopse¥sep dsng 5 bSsnluy
(LSS g yam) SS90 5

B e )3 5 0atiS ol (G098l S lgre 4 (B
5 bSdsngy i ol Ol Sl S L )l
slas)ze Sl plo 5 Gt o L35 0 LSSsnen
L Jb e o Ll . Jeuz) ais ooliwl g azgr LLs

LT Sllllas 39 o5 5 Jgame (nl o9 jsebs & 4>

oSS gl 5l ooliwl sllse 5y a0ds -V Jgi

e b Ol &1 oo LS sy < 30 &85 os 039>
Wan Ibrahim et al., 2019 @950 Ol yslS a4 5L ey (s Layl i ;0 ADG g 3, Slas g o,
Zhong et al., 2022 B SSgmgn 4 Comd Sl talS 5 sl sy 5380 lais !
Zamojska et al., 2022 polie slacyseily oy Jlas gy b wlignSY 58l 039, Ceadlw
Loh et al., 2020 al-AGP zalS 5 oSl 5T slaps 51 (o loJlad Sl e
Zhong et al., 2022 éu}—uu,_xj Ceoglio (5 Jatl S,y e o) (o
product supplementation to lactating goats increases @.c"

efficiency of milk production by enhancing fiber
digestibility and ruminal propionate, and reducing energy
losses in methane." Journal of Animal Science.

Fuller, R., and Fuller, R. (1992). "History and development of
probiotics." Probiotics: The Scientific Basis, 1-8.

Geng, C., Meng, Q., Ren, L., Zhou, Z., Zhang, M., and Yan,
C. (2016). "Comparison of ruminal fermentation
parameters, fatty acid composition and flavour of beef in
finishing bulls fed active dry yeast (Saccharomyces
cerevisiae) and yeast culture." Animal Production
Science, 58(5), 841-847.

Ghrairi, T., Jaraud, S., Alves, A., Fleury, Y., El Salabi, A., and
Chouchani, C. (2019). "New insights into and updates on
antimicrobial agents from natural products." BioMed
Research International, 2019, 7079864.

Gibson, G. R., Hutkins, R., Sanders, M. E., Prescott, S. L.,
Reimer, R. A., Salminen, S. J., Scott, K., Stanton, C.,
Swanson, K. S., and Cani, P. D. (2017). "Expert
consensus document: The International Scientific
Association for Probiotics and Prebiotics (ISAPP)
consensus statement on the definition and scope of
prebiotics."  Nature reviews Gastroenterology &
hepatology, 14(8), 491-502.

Gibson, G. R., and Roberfroid, M. B. (1995). "Dietary
modulation of the human colonic microbiota: introducing
the concept of prebiotics." The Journal of Nutrition,
125(6), 1401-1412.

Gorka, P., Kowalski, Z., Zabielski, R., and Guilloteau, P.
(2018). "Invited review: Use of butyrate to promote
gastrointestinal tract development in calves." Journal of
Dairy Science, 101(6), 4785-4800.

Gorska, S., Sandstrom, C., Wojas-Turek, J., Rossowska, J.,
Pajtasz-Piasecka, E., Brzozowska, E., and Gamian, A
(2016). "Structural and immunomodulatory differences
among lactobacilli exopolysaccharides isolated from
intestines of mice with experimentally induced
inflammatory bowel disease." Scientific Reports, 6(1),
37613.

Guo, J., Zhang, Z., Guan, L. L., Yoon, I, Plaizier, J. C., and
Khafipour, E. (2024). "Postbiotics from Saccharomyces
cerevisiae fermentation stabilize microbiota in rumen

Aguilar-Toala, J., Garcia-Varela, R., Garcia, H., Mata-Haro,
V., Gonzalez-Coérdova, A., Vallejo-Cordoba, B., and
Hernandez-Mendoza, A. (2018). "Postbiotics: An
evolving term within the functional foods field." Trends
in Food Science & Technology, 75, 105-114.

Alugongo, G., Xiao, J., Chung, Y., Dong, S., Li, S., Yoon, L.,
Wu, Z., and Cao, Z. (2017). "Effects of Saccharomyces
cerevisiae fermentation products on dairy calves:
Performance and health." Journal of Dairy Science,
100(2), 1189-1199.

Bettini, S., Perini, F., Colombi, D., Ghilardi, M., Trabalza-
Marinucci, M., and Lasagna, E. (2025). "Assessing the
impact of biotics on the ruminal microbiome to enhance
sustainability, welfare, and performance in beef cattle:
highlighting the omics approach." ltalian Journal of
Animal Science, 24(1), 660-676.

Bron, P. A., Tomita, S., van Swam, 1. 1., Remus, D. M.,
Meijerink, M., Wels, M., Okada, S., Wells, J. M., and
Kleerebezem, M. (2012). "Lactobacillus plantarum
possesses the capability for wall teichoic acid backbone
alditol switching." Microbial Cell Factories, 11, 1-15.

Callaway, T. R., and Ricke, S. C. (2012). "Direct-fed
microbials and prebiotics for animals." Springer.

Dai, D., Kong, F., Han, H., Shi, W., Song, H., Yoon, 1., Wang,
S., Liu, X., Lu, N, and Wang, W. (2024). "Effects of
postbiotic products from Saccharomyces cerevisiae
fermentation on lactation performance, antioxidant
capacity, and blood immunity in transition dairy cows."
Journal of Dairy Science, 107(12), 10584-10598.

Duarte, M. E., and Kim, S. W. (2024). "Efficacy of
Saccharomyces yeast postbiotics on cell turnover,
immune responses, and oxidative stress in the jejunal
mucosa of young pigs." Scientific reports, 14.

Dunistawska, A., Gryzinska, M., and Siwek, M. (2023).
"Changes in the gene expression and methylation in
chicken cecal tonsils after in ovo administration of
bioactive substances. "Scientific Reports, 13.

Felsenfeld, G. (2014). "A brief history of epigenetics." Cold
Spring Harbor Perspectives in Biology, 6(1), a018200.

Fernandez, C., Romero, T., Badiola, I., Diaz-Cano, J., Sanzol,
G., and Loor, J. J. (2022). "Postbiotic yeast fermentation

1FeF 50l ((2ln sl 9 (o 0)bod) dw ojlols gy 9 Coma 090 ‘w‘d (Glad ) gy — oole 4 pis g



I Rezaei et al.;

A review of the emerging postbiotics and their physiological, nutritional, and ...

Kaufman, J. D., Seidler, Y., Bailey, H. R., Whitacre, L. K.,
Bargo, F., Liersen, K., Rimbach, G., Pighetti, G. M.,
Ipharraguerre, 1. R., and Rius, A. G. (2021). "A postbiotic
from Aspergillus oryzae attenuates the impact of heat
stress in ectothermic and endothermic organisms."
Scientific Reports, 11.

Kelsey, A. J., and Colpoys, J. D. (2018). "Effects of dietary
probiotics on beef cattle performance and stress." Journal
of Veterinary Behavior, 27, 8—14.

Liu, C., Ma, N,, Feng, Y., Zhou, M., Li, H., Zhang, X., and
Ma, X. (2023). "From probiotics to postbiotics: Concepts
and applications." Animal Research and One Health,
1(1), 92-114.

Liu, H., Lu, H., Wang, Y., Yu, C., He, Z., and Dong, H.
(2024). "Unlocking the power of short-chain fatty acids
in ameliorating intestinal mucosal immunity: a new
porcine nutritional approach." Frontiers in Cellular and
Infection Microbiology, 14.

Loh, T., Thanh, N., Foo, H., and Hair-Bejo, M. (2013).
"Effects of feeding metabolite combinations from
lactobacillus plantarum on plasma and breast meat lipids
in Broiler Chickens." Brazilian Journal of Poultry
Science, 15,307-316.

Mahmoud, A. H., Slate, J. R., Hong, S., Yoon, 1., and McGill,
J. L. (2020). "Supplementing a Saccharomyces cerevisiae
fermentation product modulates innate immune function
and ameliorates bovine respiratory syncytial virus
infection in neonatal calves." Journal of Animal Science,
98(8), skaa252.

Maina, T. W., McDonald, P. O., Samuel, B. E. R., Sardi, M.
I., Yoon, 1., Rogers, A., and McGill, J. L. (2024).
"Feeding Saccharomyces cerevisiae fermentation
postbiotic products alters immune function and the lung
transcriptome of preweaning calves with an experimental
viral-bacterial coinfection." Journal of Dairy Science,
107(4), 2253-2267.

Majee, S. B., Avlani, D., and Biswas, G. R. (2017).
"Rheological behavior and pharmaceutical applications
of bacterial exopolysaccharides." Journal of Applied
Pharmaceutical Science, 7(9), 224-232.

Mansilla, F. 1., Miranda, M. H., Uezen, J. D., Maldonado, N.
C., Villar, M. A. U., Merino, L. A., Vignolo, G. M., and
Nader-Macias, M. E. F. (2023). "Effect of probiotic
lactobacilli supplementation on growth parameters, blood
profile, productive performance, and fecal microbiology
in feedlot cattle." Research in Veterinary Science, 155,
76-87.

Marco, M. L., Pavan, S., and Kleerebezem, M. (2006).
"Towards understanding molecular modes of probiotic
action." Current Opinion in Biotechnology, 17(2), 204—
210.

McDaniel, M. R. (2009). "The effects of dosing feedlot cattle
with Megasphaera elsdenii strain NCIMB 41125 prior to
the introduction of a grain-rich diet." Kansas State
University.

Oerlemans, M. M., Akkerman, R., Ferrari, M., Walvoort, M.
T., and de Vos, P. (2021). "Benefits of bacteria-derived
exopolysaccharides on gastrointestinal microbiota,
immunity and health." Journal of Functional Foods, 76,
104289.

Ogunade, 1., Schweickart, H., McCoun, M., Cannon, K., and
McManus, C. (2019). "Integrating 16S rRNA sequencing
and LC-MS-based metabolomics to evaluate the effects
of live yeast on rumen function in beef cattle." Animals,
9(1), 28.

liquid digesta during grain-based subacute ruminal
acidosis (SARA) in lactating dairy cows." Journal of
Animal Science and Biotechnology. 15(1), 101.

Guo, P., Zhang, K., Ma, X., and He, P. (2020). "Clostridium
species as probiotics: potentials and challenges." Journal
of Animal Science and Biotechnology, 11, 1-10.

Hill, C., Guarner, F., Reid, G., Gibson, G. R., Merenstein, D.
J., Pot, B., Morelli, L., Canani, R. B., Flint, H. J., and
Salminen, S. (2014). "The International Scientific
Association for Probiotics and Prebiotics consensus
statement on the scope and appropriate use of the term
probiotic."  Nature Reviews Gastroenterology &
Hepatology. 11(8), 506-514.

Humam, A. M., Humam, A. M., Loh, T. C., Foo, H. L.,
Izuddin, W. L., Zulkifli, 1., Samsudin, A. A., and
Mustapha, N. M. (2020). "Supplementation of postbiotic
RI11 improves antioxidant enzyme activity, upregulated
gut barrier genes, and reduced cytokine, acute phase
protein, and heat shock protein 70 gene expression levels
in heat-stressed broilers." Poultry Science, 100.

Humam, A. M., Loh, T. C., Foo, H. L., Samsudin, A. A.,
Mustapha, N. M., Zulkifli, I., and Izuddin, W. L. (2019).
"Effects of Feeding Different Postbiotics Produced by
Lactobacillus plantarum on Growth Performance,
Carcass Yield, Intestinal Morphology, Gut Microbiota
Composition, Immune Status, and Growth Gene
Expression in Broilers under Heat Stress." Animals: An
Open Access Journal from MDPI, 9.

Izuddin, W. 1., Humam, A. M., Loh, T. C., Foo, H. L., and
Samsudin, A. A. (2020). "Dietary Postbiotic
Lactobacillus plantarum Improves Serum and Ruminal
Antioxidant ~ Activity and Upregulates Hepatic
Antioxidant Enzymes and Ruminal Barrier Function in
Post-Weaning Lambs. "Antioxidants, 9.

Izuddin, W. 1., Loh, T. C., Samsudin, A. A., Foo, H. L.,
Humam, A. M., and Shazali, N. (2019a). "Effects of
postbiotic supplementation on growth performance,
ruminal fermentation and microbial profile, blood
metabolite and GHR, IGF-1 and MCT-1 gene expression
in post-weaning lambs." BMC Veterinary Research, 15,
1-10.

Izuddin, W. 1., Loh, T. C., Samsudin, A. A., Foo, H. L.,
Humam, A. M., and Shazali, N. (2019b). "Effects of
postbiotic supplementation on growth performance,
ruminal fermentation and microbial profile, blood
metabolite and GHR, IGF-1 and MCT-1 gene expression
in post-weaning lambs." BMC Veterinary Research, 15.

Jiajun, H., Zhenzhou, W., Liu, Y., Li, L., Guoqiang, Z.,
Dangdang, W., & Xiangxue, X. (2024). "Effects of
Dietary Supplementation with Clostridium butyricum on
Rumen Fermentation, Rumen Microbiota and Feces in
Beef Cattle." KAFKAS UNIVERSITESI VETERINER
FAKULTESI DERGISI, 30(3).

Johnson, C. N., Kogut, M. H., Genovese, K., He, H., Kazemi,
S, and Arsenault, R. J. (2019). "Administration of a
postbiotic causes immunomodulatory responses in broiler
gut and reduces disease pathogenesis following
challenge." Microorganisms, 7(8), 268.

Kaufman, J., Seidler, Y., Bailey, H., Whitacre, L., Bargo, F.,
Liiersen, K., Rimbach, G., Pighetti, G., Ipharraguerre, 1.
R., and Rius, A. (2021). "A postbiotic from Aspergillus
oryzae attenuates the impact of heat stress in ectothermic
and endothermic organisms." Scientific Reports, 11(1),
6407.

’ Scientific-Extensional (Professional) Journal of Domestic, Volume 25, Issue 3 (Serial Number 34), Autumn 2025




RULSEPRE RS I

294k 9 15 55 Loy (S} g (5l a5 S 3al g jud 1 1 g Sl sl 554 b8 (S99 ) 2 (55930

Thanh, N., Loh, T., Foo, H., Hair-Bejo, M. and Azhar, B.
(2009). "Effects of feeding metabolite combinations
produced by Lactobacillus plantarum on growth
performance, faecal microbial population, small intestine
villus height and faecal volatile fatty acids in broilers."
British Poultry Science, 50(3), 298-306.

Uyeno, Y., Shigemori, S., and Shimosato, T. (2015). "Effect
of probiotics/prebiotics on cattle health and productivity."
Microbes and Environments, 30(2), 126—132.

Vailati-Riboni, M., Coleman, D. N., Lopreiato, V., Alharthi,
A. S., Bucktrout, R., Abdel-Hamied, E., Martinez-Cortes,
L., Liang, Y., Trevisi, E., Yoon, 1., and Loor, J. J. (2021).
"Feeding a Saccharomyces cerevisiae fermentation
product improves udder health and immune response to a
Streptococcus uberis mastitis challenge in mid-lactation
dairy cows." Journal of Animal Science and
Biotechnology, 12.

Vicente, F., Campo-Celada, M., Menéndez-Miranda, M.,
Garcia-Rodriguez, J., and Martinez-Fernandez, A.
(2024). "Effect of postbiotic supplementation on nutrient
digestibility and milk yield during the transition period in
dairy cows." Animals, 14(16), 2359.

Xiao, J., Alugongo, G., Chung, R., Dong, S., Li, S., Yoon, L.,
Wu, Z., and Cao, Z. (2016). "Effects of Saccharomyces
cerevisiae fermentation products on dairy calves:
Ruminal fermentation, gastrointestinal morphology, and
microbial community." Journal of Dairy Science, 99(7),
5401-5412.

Xu, Z., Hu, C., Xia, M., Zhan, X., and Wang, M. (2003).
"Effects of dietary fructooligosaccharide on digestive
enzyme activities, intestinal microflora and morphology
of male broilers." Poultry Science, 82(6), 1030—1036.

Zhang, C., Zhang, J., Yu, Z., Zhou, G., and Yao, J. (2022).
"Effects of supplementation with Saccharomyces
cerevisiae products on dairy calves: A meta-analysis."
Journal of Dairy Science, 105(9), 7386-7398.

Zhong, Y., Wang, S., Di, H.,, Deng, Z., Liu, J., and Wang, H.
(2022a). "Gut health benefit and application of postbiotics
in animal production." Journal of Animal Science and
Biotechnology, 13.

Zhong, Y., Wang, S., Di, H., Deng, Z., Liu, J., and Wang, H.
(2022b). "Gut health benefit and application of
postbiotics in animal production." Journal of Animal
Science and Biotechnology, 13(1), 38.

Zhou, X., Hong, T., Yu, Q., Nie, S., Gong, D., Xiong, T., and
Xie, M. (2017). "Exopolysaccharides from Lactobacillus
plantarum NCU116 induce c-Jun dependent Fas/Fasl-
mediated apoptosis via TLR2 in mouse intestinal
epithelial cancer cells." Scientific Reports, 7(1), 14247.

Publisher Note

Animal Science Students Scientific Association, Campus of
Agriculture and Natural Resources at the University of Tehran

Submit Your Manuscript:
https://domesticsj.ut.ac.ir/contacts? action=loginForm

Oyebade, A., Taiwo, G., Idowu, M., Sidney, T., Queiroz, O.,
Adesogan, A., Vyas, D., and Ogunade, 1. (2024). "Effects
of direct-fed microbial supplement on ruminal and plasma
metabolome of early-lactation dairy cows: untargeted
metabolomics approach." Journal of Dairy Science,
107(4), 2556-2571.

Pedro, A. R., Lima, T., Frois-Martins, R., Leal, B., Ramos, 1.
C., Martins, E. G., Cabrita, A. R., Fonseca, A. J., Maia,
M. R., and Vilanova, M. (2021). "Dectin-1-mediated
production of pro-inflammatory cytokines induced by
yeast B-glucans in bovine monocytes." Frontiers in
Immunology, 12, 689879.

Periti, P., and Mazzei, T. (1998). "Antibiotic-induced release
of bacterial cell wall components in the pathogenesis of
sepsis and septic shock: a review." Journal of
Chemotherapy, 10(6), 427-448.

Pimentel, T. C., Cruz, A. G., Pereira, E., da Costa, W. K. A.,
da Silva Rocha, R., de Souza Pedrosa, G. T., dos Santos
Rocha, C., Alves, J. M., Alvarenga, V. O., and Sant’Ana,
A. S. (2023). "Postbiotics: An overview of concepts,
inactivation technologies, health effects, and driver
trends." Trends in Food Science & Technology, 138, 199—
214.

Retta, K. S. (2016). "Role of probiotics in rumen fermentation
and animal performance: a review." International journal
of livestock production, 7(5), 24-32.

Reuben, R. C., Elghandour, M. M., Alqaisi, O., Cone, J. W.,
Marquez, O., and Salem, A. Z. (2022). "Influence of
microbial probiotics on ruminant health and nutrition:
Sources, mode of action and implications." Journal of the
Science of Food and Agriculture, 102(4), 1319-1340.

Ruas-Madiedo, P., and De Los Reyes-Gavilan, C. (2005).
"Invited review: methods for the screening, isolation, and
characterization of exopolysaccharides produced by lactic
acid bacteria." Journal of Dairy Science, 88(3), 843—856.

Saeed, M., Afzal, Z., Afzal, F., Khan, R. U., Elnesr, S. S.,
Alagawany, M., and Chen, H. (2023). "Use of Postbiotic
as Growth Promoter in Poultry Industry: A Review of
Current Knowledge and Future Prospects." Food Science
of Animal Resources, 43,1111 —1127.

Salminen, S., Collado, M. C., Endo, A., Hill, C., Lebeer, S.,
Quigley, E. M., Sanders, M. E., Shamir, R., Swann, J. R.,
and Szajewska, H. (2021). "The International Scientific
Association of Probiotics and Prebiotics (ISAPP)
consensus statement on the definition and scope of
postbiotics." Nature Reviews Gastroenterology &
Hepatology, 18(9), 649-667.

Sanli, E. R. (2024). "Usability of Postbiotics in Ruminant
Nutrition and Health." Turkish Journal of Agriculture -
Food Science and Technology.

Seth, E. C., and Taga, M. E. (2014). "Nutrient cross-feeding
in the microbial world." Frontiers in Microbiology, 5,
350.

Sousa, D., Oliveira, C., Velasquez, A. V., Souza, J., Chevaux,
E., Mari, L. J,, and Silva, L. F. P. (2018). "Live yeast
supplementation improves rumen fibre degradation in
cattle grazing tropical pastures throughout the year."
Animal Feed Science and Technology, 236, 149—158.

Swanson, K. S., Gibson, G. R., Hutkins, R., Reimer, R. A.,
Reid, G., Verbeke, K., Scott, K. P., Holscher, H. D., Azad,
M. B., and Delzenne, N. M. (2020). "The International
Scientific Association for Probiotics and Prebiotics
(ISAPP) consensus statement on the definition and scope
of synbiotics." Nature Reviews Gastroenterology &
Hepatology, 17(11), 687-701.

1FeF 50l ((2ln sl 9 (o 0)bod) dw ojlols gy 9 Coma 090 ‘w‘d (Glad ) gy — oole 4 pis g



Domestic; 25 (3): 48-58

Scientific-Extensional (Professional) Journal

»ﬂm@’r Domestic

"-“lw.ﬁh—m
2o Ammarion e ey s v

Animal Science Students Scientific Association at the University of Tehran, Autumn 2025

https://domesticsj.ut.ac.ir/article_107006.html a

Scientific-Extensional Article

A review of the emerging postbiotics and their physiological, nutritional,
and genetic implications in livestock and poultry

Zahra Rezaei!'”', Reza Faraji**”', and Armin Towhidi?
]

1Ph.D. Student in Animal Physiology, Department of Animal Science, College of Agriculture and Natural Resources, University of Tehran,
Alborz, Karaj, Iran

2Ph.D. Graduate in Animal Genetics, Department of Animal Science, College of Agriculture and Natural Resources, University of Tehran,
Alborz, Karaj, Iran

3 Professor of Animal Physiology, Department of Animal Science Engineering, College of Agriculture and Natural Resources, University
of Tehran, Alborz, Karaj, Iran

d: | hitps://doi.org/10.22059/domesticsj.2025.395745.1196

Abstract

According to the definition by the International Scientific Association for Probiotics and Prebiotics
(ISAPP) in 2019, postbiotics are non-viable microorganisms and/or their components that confer health
benefits to the host. Postbiotics offer several advantages over probiotics. They include metabolites such as
short-chain fatty acids, cell wall components, and antimicrobial substances that enhance livestock performance
by improving gut health, strengthening the immune system, and modulating gene expression. In dairy cattle,
postbiotics contribute to improved milk yield and quality by reducing the incidence of metabolic diseases such
as ketosis and infectious diseases such as mastitis. This review article, based on recent studies and supported
by numerous international references, provides a comprehensive examination of the physiological, nutritional,
and genetic effects of postbiotics in dairy cows and other farm animals. Findings indicate that postbiotic
supplementation often leads to increased feed intake, improved nutrient digestibility, enhanced immune
markers including elevated immunoglobulin levels, and improved production performance such as milk yield
and quality.
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