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o/ Moderate NEEE

Characteristics

Mild Periodontitis Periodontitis Periodontitis
Number 10,067 5,597 3,367 1,103
. 441,400,000
Weighted Number (1606%) 280,000,000(63.4%) 127,000,000(28.8%) 34,400,000(7.8%)

Continuous variables, mean + SE

‘White Blood Cell (1000 cell/uL) 7.126 +0.029 6.977 + 0.036 7.294 +0.054 7.716 £ 0.119 <0.001**
Age (year) 50.9740.169 48.565 + 0.215 55317 + 0.301 54.545 + 0.476 <0.001**
Lymphocyte Number (1000 cells/uL) 2.0880.01 2.069 + 0.012 2.115 £ 0.019 2.145 £ 0.034 0.003*

Segmented Neutrophils (1000 cell/uL) 4.2470.023 4.139 + 0.028 4.364 +0.043 4.695 + 0.099 <0.001**
Hematocrit (%) 41.390.055 41214 £ 0.071 41.532 £ 0.101 42.301 +0.179 <0.001**
Platelet (1000 cell/uL) 237.2520.823 238258 + 1.021 235204 + 1.512 236.63 + 3.382 0.068

HbAIc (%) 5.6830.011 5.562 + 0.012 5.868 + 0.023 5.995 + 0.053 <0.001**
Total Cholesterol (mg/dL) 5.150.015 5.161 + 0.02 5.138 +0.027 5.101 £ 0.05 0.256

Tooth Number 24.6030.077 25.755 + 0.082 22.899 +0.162 21.525 + 0.321 <0.001**
Clinical Attachment Loss (mm) 1.6920.013 1.248 + 0.01 2.12 £0.02 3.722 £ 0.064 <0.001**
Probing Pocket Depth (mm) 1.6440.008 1.389 + 0.007 1.88 +0.013 2.842 £0.035 <0.001**

Categorical variables, percentage

Gender (female) 0.512 0.567 0451 0.285 <0.001**
Race <0.001**
Mexican American 0.080 0.061 0.110 0.127
Other Hispanic 0.054 0.051 0.058 0.060
Non-Hispanic White 0.689 0.740 0.621 0.522
Non-Hispanic Black 0.107 0.083 0.131 0.208
Other Race 0.071 0.065 0.080 0.083
Education Level (college or above) 0.641 0.720 0.536 0.391 <0.001**
Marital Status (live with someone) 0.685 0.717 0.637 0.601 <0.001**
High Income (more than $54,999 0.559 0.648 0418 0.353 <0.001**
per year)
Alcohol Use <0.001*
Never 0.127 0.117 0.155 0.111
Moderate 0.402 0.436 0.360 0.287
Heavy 0.236 0.264 0.192 0.180
Binge 0.234 0.184 0.293 0.422
Smoking Status <0.001%%
Never 0.557 0.628 0.458 0.345
Former Smoker 0.267 0.250 0.302 0.276
Active Smoker 0.176 0.123 0.239 0.378
Diabetes <0.001**
No 0.830 0.859 0.772 0.809
Prediabetes 0.076 0.073 0.087 0.056
Yes 0.094 0.068 0.141 0.134
Have Hypertension 0.408 0.359 0.488 0.502 <0.001**
Have Hypercholesterolemia 0.403 0.386 0.456 0.350 <0.001**
CDAI <0.001**
™ 0.250 0.233 0.279 0.284
ond 0.250 0.248 0.249 0.267
3 0.250 0.259 0.238 0.223
4t 0.250 0.260 0.233 0.226

*Indicates P value< 0.05; **indicates P value< 0.001. SE, Standard Error; HbAIc, glycated hemoglobin Alc; CDAL composite dietary antioxidant index.
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Periodontitis

CDAI-1*

CDAI-2™

Moderate
CDAI-3"

CDAL-4"™

CDAI-I™

CDAI-2™

Severe
CDAI-3%

CDAI-4"™
‘ Number of Teeth
CDAI-1*
CDAI-2™
CDAI-3"
CDAL-4™
PPD
CDAI-I*
CDAI-2™
CDAI-3"
CDAI-4"™
CAL
CDAI-I*
CDAI-2™
CDAL3"

CDAL4™

Non-Adjusted

Reference

0.839 (0.712, 0.991)0.039*
0.768 (0.649, 0.908)0.002*
0.747 (0.63, 0.886)0.001*
Reference

0.884 (0.687, 1.137)0.335
0.707 (0.546, 0.915)0.008*

0.712 (0.54, 0.939)0.016*

Reference
1.281 (0.831, 1.731)<0.001**
1.796 (1.349, 2.242)<0.001**

2.16 (1.728, 2.592)<0.001**

Reference
-0.053 (-0.098, -0.008)0.022*
-0.07 (-0.115, -0.025)0.002*

-0.07 (-0.114, -0.025)0.002*

Reference
-0.129 (-0.206, -0.052)0.001*
-0.178 (-0.254, -0.102)<0.001**

-0.194 (-0.265, -0.123)<0.001**

Model 1

Reference

0.872 (0.728, 1.045)0.138
0.82 (0.682, 0.985)0.034*
0.792 (0.654, 0.96)0.017*
Reference

0.922 (0.7, 1.215)0.563
0.738 (0.555, 0.979)0.035*

0.677 (0.499, 0.918)0.012*

Reference
0.878 (0.469, 1.286)<0.001**
1.077 (0.668, 1.487)<0.001**

1.171 (0.758, 1.584)<0.001**

Reference
-0.031 (-0.073, 0.011)0.150
-0.044 (-0.086, -0.001)0.043*

-0.075 (-0.118, -0.032)0.001*

Reference
-0.091 (-0.16, -0.022)0.010*
-0.115 (-0.183, -0.047)0.001*

-0.154 (-0.223, -0.086)<0.001**

Model 2

Reference

0.871 (0.726, 1.044)0.136
0.82 (0.682, 0.986)0.035*
0.787 (0.65, 0.955)0.015*
Reference

0.915 (0.694, 1.207)0.531
0.731 (0.55, 0.969)0.030*

0.663 (0.491, 0.896)0.008*

Reference
0.872 (0.464, 1.279)<0.001**
1.059 (0.65, 1.469)<0.001**

1.167 (0.754, 1.58)<0.001**

Reference
-0.032 (-0.073, 0.01)0.141
-0.045 (-0.087, -0.003)0.035*

-0.076 (-0.119, -0.033)< 0.001**

Reference
-0.091 (-0.16, -0.022)0.010*
-0.115 (-0.183, -0.047)0.001*

-0.156 (-0.224, -0.088)<0.001**

Model 3

Reference

0.918 (0.763, 1.103)0.361
0.864 (0.717, 1.041)0.125
0.845 (0.697, 1.024)0.086
Reference

0.995 (0.747, 1.324)0.970
0.788 (0.587, 1.059)0.114

0.728 (0.534, 0.992)0.044*

Reference
0.741 (0.339, 1.143)<0.001**
0.912 (0.508, 1.316)<0.001**

0.979 (0.573, 1.385)<0.001*%

Reference
-0.016 (-0.058, 0.026)0.449
-0.027 (-0.069, 0.015)0.204

-0.054 (-0.096, -0.012)0.011*

Reference
-0.059 (-0.127,0.01)0.094
-0.077 (-0.144, -0.011)0.023*

-0.109 (-0.175, -0.043)0.001*

*Indicates P value< 0.05; **indicates P value< 0.001. CDAL composite dietary antioxidant index; PPD, probing pocket depth; CAL, clinical attachment loss. Model 1 adjusted for age, race, gender,
family income and education levels and Model 2 adjusted for age, race, gender, family income, education level, HbA 1c level and hypercholesterolemia; and Model 3 adjusted for age, race, gender,

family income, education level, HbALc level, hypercholesterolemia and smoking status.
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Amino

acid
Administration

Methionine and lysine
supplementation (107g/
twice a day/7 weeks/oral)

Methionine/at a rate of
0.09% and 0.10% of DMI/
oral/28 day before
parturition till 60 days
after parturition (88 days)

Increase methionine (175
Hg/mL) and lysine (175
Hg/mL) ratio

1:2.5 respectively

5-10 gm zinc methionine/
head/day/oral

Methionine at a rate of
0.09% and 0.10% of DMI/
oral/28 day before

Main References

outcomes

« Attenuated the Abreu
severity of SCC et al. (238)
and BCS, thereby

mitigating the risk

of clinical

mastitis

occurrence.

Batistel
etal. (222)

« Notable
enhancement in
plasma biomarkers,
following improved
liver function,
reduced oxidative
stress and
inflammation, as
well as enhanced
oxidative burst and
neutrophil
phagocytosis.

« Modulated the
expression of genes
associated with

Dai et al. (225)

immunity, anti-
inflammation, and
antioxidation in
LPS-challenged
BMECs.

« Elevated the
expression of genes
such as NFE2L2,
NQO1, GPX1,
GPX3, SLC36A1,
SLC7ALl, SOD2,
NOS2, and
concurrent
decreased
expression of
RELA, IL1B, NF-
kb, and CXCL2.

+ Reduced the
SCC levels and
decreased the
required mastitis
treatment duration

Gaafar
et al. (239)

with antibiotics

« Upregulated the Han et al. (240)
expression of genes
involved in the

metabolism of

10

parturition till 60 days
after parturition (88 days)

Methionine at a rate of/
0.08% of DM/d/oral

2 mM methionyl-
methionine treatment

2 mM methionyl-
methionine treatment

Rumen-protected lysine
(10 g of digestible lysine/
cow per day) and
methionine (4 g of
digestible
Methionine/cow)

Hydroxyselenomethionine
supplementation (0.5
mg/oral)

antioxidants,
notably increasing
the expression level
of NFE2L2, a
prominent
transcription factor
associated with
antioxidant
response.

+ Reduced
inflammatory
changes, improved
antioxidant status
followed by
augmentation of

Jacometo et al.
(241); Jacometo
etal. (242) &
Jacometo

et al. (243)

immune responses,
thereby reducing
the susceptibility to
infections in
transition

neonatal calves

« Mitigated the Lan et al. (237)
inflammatory
alterations induced
by LPS through
downregulation of
the expression of
inflammatory-
associated genes,
including TNF-0,
AP-1, MCP-1, Jak2,
IL-1B, and IL-8,
along with the
inhibition of key
signaling pathways
such as JAK2-
STATS5, NF-kB,
MAPK, and IL-17
in BMECs

« Significantly Lan et al. (244)
reduced the

expression of

inflammatory

linked genes such

as IL-8, TNF-a,

AP-1, and MCP-1

induced by LPS

in BMECs

« Reduced the
levels of BHB,
improved BCS, and
lowered SCC,
which collectively
contributing to
enhanced udder
health in
periparturient
dairy cattle

Lee et al. (245)

« Significantly
elevated the levels
of antioxidative

Li et al. (246)

11

15

Methionine
supplementation
at a rate of 0.09%/oral

60 g/d of NALM acetyl-l-
methionine (NALM)/cow

Methionine and choline
treatment/cell culture

Methionine
supplementation at the
rate of 0.19 or 0.07% DMI

Methionine
supplementation at the
rate of 0.19 or 0.07% DMI

status and reduced
the risk of
periparturient
mastitis in cattle

« Enhanced the Liang
mRNA expression et al. (247)
of genes associated

with antioxidative

status and the

metabolism of

GSH, thereby

improving cellular

antioxidant

defenses.

« Ameliorated Liang
oxidative stress in et al. (248)
mid-lactating dairy

cows, as evidenced

by increased

concentrations of

total plasma

protein and

globulin,

concomitant with a

reduction in

plasma

MDA

concentration.

« Significantly
enhanced the

Lopreiato
et al. (249)
expression of genes

linked to immunity

and anti-

inflammatory

responses, while

concurrently

reduced oxidative

stress in

bovine PMNLs

Osorio
et al. (250)

« Enhanced whole
blood neutrophil
phagocytosis
followed by
improved immune
defense system

« Reduced
oxidative stress and
improved
antioxidant
response in dairy
catle

« The improved
immunity and
antioxidant status
were associated
with reduced risk
of mastitis

Osorio et al.
(211); Osorio
et al. (220)

« Triggered a series
of positive
metabolic changes
with a notable

16

17

18

16

17

18

Zn-Meth supplementation
(1 g/d Zn/oral)

Increase methionine (175
Hg/mL) and lysine (175
Hg/mL) ratio

1:2.5 respectively

Methionine (30 g/d of
Mepron)/
oral supplementation

Zn-Meth supplementation
(1 g/d Zn/oral)

Increase methionine (175
Hg/mL) and lysine (175
Hg/mL) ratio

1:2.5 respectively

Methionine (30 g/d of
Mepron)/
oral supplementation

enhancement of 1-
carbon metabolism,
showcasing its
impact on
fundamental
metabolic
processes.

« Antioxidant
status was
improved, as
evidenced by
elevated levels of
liver GSH.

« Decreased
concentrations of
plasma biomarkers
associated with
inflammation,
indicating its
potential role in
mitigating
inflammatory
responses and
promoting overall
physiological
well-being

« Reduced
inflammatory
changes, enhanced
immunity and
lowered the SCC
following
improved udder
health in transition

Salama et al.

dairy goats

Salama
et al. (252)

« Regulated the
AKT1 and
mTORC1
Signaling which
are pivotal in cell
growth,
proliferation, and
immune responses.
« In addition
elevated the
expression of genes
associated with
anti-inflammatory
responses and
metabolic
regulation
(PPARG), anti-
apoptotic activity
(CL2L1) and cell
growth and
immunity (MAPKI
MTOR, RPS6KBI,
BAX, EIF4EBP1
and JAK2)

Soder and
Holden, (253)

« Improved
immune system’s
cellular defense
mechanisms by

enhancement of 1-
carbon metabolism,
showcasing its
impact on
fundamental
metabolic
processes.

« Antioxidant
status was
improved, as
evidenced by
elevated levels of
liver GSH.

« Decreased
concentrations of
plasma biomarkers
associated with
inflammation,
indicating its
potential role in
mitigating
inflammatory
responses and
promoting overall
physiological
well-being

« Reduced
inflammatory
changes, enhanced
immunity and
lowered the SCC
following
improved udder
health in transition
dairy goats

Salama et al.

Salama
etal. (252)

« Regulated the
AKT1 and
mTORC1
Signaling which
are pivotal in cell
growth,
proliferation, and
immune responses.
« In addition
elevated the
expression of genes
associated with
anti-inflammatory
responses and
metabolic
regulation
(PPARG), anti-
apoptotic activity
(CL2L1) and cell
growth and
immunity (MAPKI
MTOR, RPS6KBI,
BAX, EIF4EBP1
and JAK2)

Soder and
Holden, (253)

« Improved
immune system’s
cellular defense
mechanisms by

19

20

15 g/d RPC + 15 g/d RPM
from 21 days prepartum
to 21 days postpartum.

Methionine (8.0 and 12.0
g/d) and choline (12.4 g/
d) supplementation

enhancing
population of T
lymphocytes in the
bloodstream.

« Reduced the level
of SCC, which
shows methionine
supplementation
could significantly
prevented mastitis

« Enhanced CD4
+/CD8+ T, GSH-
Px, T-AOC,
decreased the

Sun et al. (213)

plasma
concentrations of
NEFA, BHBA, total
cholesterol (TC)
and low-density
lipoprotein
cholesterol (LDL-
Q)

« In addition,
lymphocyte ratio,
immunity and
antioxidative status
were improved

Vailati-Riboni
et al. (254)

« Effectively
mitigated the
hyperactive
response of IL-1B
during an LPS
challenge. This
suggests that
methionine
improved the
body’s ability to
regulate
inflammatory
processes,
potentially
reducing the risk of
excessive
inflammation and
its associated
negative effects.

« Relieved oxidative
stress and
improved
postpartum
neutrophil and
monocyte
phagocytosis
capacity.

« In addition
phagocytosis and
oxidative burst
activity was
improved. This
means that
immune cells were
more effective in
generating reactive
oxygen species to

20

21

22

Infusion of arginine (3gm/
h for 5 days) protected the
dairy cattle from LPS
challenge (0.033 ug/kg
per h)

Infusion of arginine (3gm/
h for 5 days) protected the
dairy cattle from LPS
challenge (0.033 pg/kg
per h)

Methionine and choline
supplementation (at a rate
of 0.08% of DM/oral)

destroy pathogens,
further
strengthening the
immune response.

« Relieved oxidative =~ Zhao
stress and et al. (255)
inflammatory
changes caused by
LPS in dairy cattle.
Arginine infusion
played a role in
mitigating
inflammation
triggered by LPS.

« Suppressed the
LPS induced NOS
and reduced the
LPS-binding
protein levels. This
is significant
because LPS-
binding protein is
associated with the
body’s recognition
of bacterial
endotoxins, and
reducing its levels
may contribute to a
reduced risk of
systemic
inflammation.

« Enhanced the Zhao
body’s antioxidant et al. (256)
defenses. This
could be due to its
properties as a
precursor to NO,
which has
antioxidant effects.
« Enhanced the
level of TAC which
suggests that
arginine
contributes to the
body’s ability to
counteract
oxidative stress
during
inflammation.

« Increased the
expression of GSH
and inhibited the
MDA level in LPS
challenged

dairy cattle

Zhou Z
etal. (221)

« Regulates taurine
synthesis, which is
involved in
supporting
antioxidant
defenses and
stabilizing cell
membranes.

23

24

Methionine
supplementation at 0.08%
of DMI/oral 1

Methionine
supplementation at 0.08%
of DMI/oral

« Being a precursor
for GSH, play a key
role in enhancing
antioxidant status.
« Reduced
inflammatory and
chances of udder
infections in
periparturient
dairy cattle

« Improved Zhou
biochemical etal. (212)
pathways,
including DNA
methylation, which
can influence gene
expression.
Increased
methionine
availability can
potentially affect
the expression of
genes related to
different biological
processes
(immunity,
inflammation and
oxidative stress)

« Strengthening
the immune system
by upregulating the
expression of genes
associated with
immunity.

« Enhanced the
body’s antioxidant
defenses by
influencing the
expression of
antioxidant linked.

« Significantly Zhou
decreased the et al. (227)
expression of genes

associated with

inflammation and

oxidative processes

and improved the

udder health in

periparturient

dairy cattle
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Regulate immunity, anti-inflammation and
antioxidant response in periparturient dairy cattle
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QOutcomes of Impact References
oxidative stress on udder
health of
dairy
cattle
Impaired immune response and  Susceptible 5, 36, 56, 58
abnormal regulation of to mastitis
inflammation by metabolic
induced oxidative stress
Inhibition of nuclear factor Induced 59
erythroid 2 related factor 2 inflammatory
(NFE2L2), a master regulator of  changes in
cellular redox homeostasis was mammary
followed by decreased level of gland
GSH-Px, catalase (CAT), and
superoxide dismutase (SOD)
and increased level of ROS and
MDA in response to exogenous
free fatty acids (FFA) in bovine
mammary epithelial cells
Increased levels of ROS, At high risk 60
oxidative stress index (OSi), and = of
decreased a-tocopherol (o-T) developing
and serum antioxidant capacity mastitis
(SAC) levels around parturition
The NEFA and BHBA induced Increased 12, 50
oxidative stress and suppressed chances
immunity in BMECs of mastitis
Low level of GSH, SOD, CAT, Associated 61
and total antioxidant capacity with
(T-AOC); higher levels of ROS mammary
and MDA gland
inflammation
Elevated oxidative stress Increased the 62
susceptibility
of dairy cattle
to mastitis
The progressive development of = Expose dairy 55
oxidative stress during the cattle
transition from late gestation to | susceptibility
peak lactation is thought to be a | to infections
significant underlying factor including
leading to dysfunctional mastitis
immune cell responses.
Elevated level of serum amyloid | Increased risk | 63

A (SAA), MDA and decreased
level of total
antioxidant capacity

of mastitis
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o Treatment Biological impact References

1 Selenium « Mastitis induced by S. Liu et al. (113)
treatment (1.5 aureus within the mammary
mg/kg) of S. gland tissue of mice was
aureus infected driven by the upregulation of
mammary gland | specific elements, including
cells interleukin (IL-1pB), IL-6,

(inoculation of TNF-o, NF-kB, and MAPK

100 pl S. aureus | pathways.

with 7% 10° « Conversely, the

CFU/ul) introduction of selenium
supplementation in mice
acted as a preventive measure
against S. aureus-induced
mastitis.
« This was achieved by
effectively inhibiting the
expression levels of IL-1B, IL-
6, TNF-o,, NF-B, and
MAPK pathways.
« Furthermore, the
application of selenium
treatment in mice yielded
additional benefits; it not
only curtailed the
inflammatory response but
also alleviated oxidative stress
resulting from injuries to the
mammary gland tissues
caused by S. aureus.

2 Organic « In the context of S. aureus, Chen
selenium (20 the initiation of inflammatory | et al. (114)
ug/kg body alterations occurred through
weight/day) the augmentation of
treatment of S. inflammatory cytokines’
aureus infected expression (IL-1B, IL-6, and
mammary gland = TNF-o), coupled with the
cells ((2 x 107 reduction in the
CFU/mL) phosphorylation levels of

MerTK, PI3K, AKT, and
mTOR.

« Contrastingly, selenium
treatment orchestrated a
different outcome: it
effectively lowered the levels
of IL-1B, IL-6, and TNF-o.
expression. Simultaneously, it
bolstered the phosphorylation
levels of MerTK, PI3K, AKT,
and mTOR.

« This intricate signaling
cascade facilitated an anti-
inflammatory response,
enhanced antioxidant status,
and ultimately mitigated the
onset of mastitis in the

rat population.

3 Selenium (0.2  In the context of S. aureus Bi et al. (127)
mg of Se/kg) exposure, there was an
treatment of S. observable increase in the
aureus ((10° expression of NLRP3, ASC,
CFU/mL) caspase-1, caspase-1 p20, and
infected pro-IL-1p, thus intensifying
mammary the inflammatory response.
gland cells « Conversely, the

supplementation of selenium

exerted a substantial
inhibitory effect on the levels
of NLRP3, ASC, caspase-1,
caspase-1 p20, and pro-IL-1p.
« This outcome stands as
compelling evidence that
selenium treatment serves as
a preventive measure against
S. aureus-induced mastitis in
mice, achieved by effectively
curtailing the NLRP3 level.

4 Selenium « The application of selenium = Ma et al. (112)
treatment (1.5 treatment effectively curtailed
mg/kg) of S. the levels of NLRP3, IL-1p,

aureus infected TNF-0, ASC, and caspase-1
mammary gland  that resulted from S. aureus

cells influence within the
(inoculation of mammary gland of mice.
100 pl S. aureus | Moreover, Se

with 7x 10* supplementation notably
CFU/ul) bolstered the antioxidant

capacity, enhanced the anti-
inflammatory response, and
fortified the immune status of
the mice population.

« Beyond this, the
administration of selenium
emerged as a preventive
strategy against mastitis,
primarily attributed to its
capability to inhibit NLRP3
inflammasome activation and
suppress NF-kB/MAPK

pathway signaling.

5 Selenium (2.0 « Dietary supplementation Wang L
pumol Se/L) with selenium led to a et al. (138)
treatment of S. decrease in the expression of
aureus infected TLR2 and the activation of
mammary the NF-kB/MAPK pathway
gland cells induced by S. aureus in

murine subjects.

6 Selenium (1.5/ « In vivo and in vitro Zhang
kg) treatment of  investigations demonstrated etal. (92)
S. aureus that S. aureus triggered
infected inflammation, both within
mammary live organisms and primary
gland cells mouse epithelial cells
(MMECs) cultured in the
laboratory.

« This resulted in an increase
in the expression levels of
mmu-miR-155, IL-1f, TNF-
o, and TLR2. Additionally,
the phosphorylation levels
within the NF-kB/MAPK
signaling pathway were
heightened in mammary
epithelial cells of mice upon
infection with S. aureus.

« Remarkably, selenium
displayed a notable capacity
to suppress the elevated
expression levels of mmu-
miR-155, IL-1B, TNF-ot,
TLR2, and the NF-kB/MAPK

signaling pathways within the
mammary epithelial cells of
mice. These insightful
findings suggest that selenium
holds potential in averting
mastitis in mice by mitigating
oxidative stress and curtailing
the inflammatory response.

7 Selenium (1.5 « Selenium intervention Yang
mg/kg) mitigated both oxidative etal. (151)
treatment of S. stress and the inflammatory
aureus infected reaction. It downregulated the
mammary expression of IL-1B, TNF-0,
gland cells ASC, caspase-1, and pro-IL-

1B.

« Additionally, selenium
hindered the activation of
NLRP3 within bMECs
following infection with

S. aureus.
8 Selenium (1.5 « The addition of selenium Gao et al. (152)
mg Se/kg) curbed the inflammation
treatment of S. provoked by S. aureus within
aureus infected the murine mammary gland.
mammary « Moreover, selenium
gland cells supplementation notably

decreased the quantities of
myeloperoxidase (MPO),
TLR2, IL-1f, TNF-0, and IL-
6 within the mammary gland
of mice exposed to S. aureus.

9 Selenium (1.5 « Selenium supplementation Gao et al. (136)
mg Se/kg) was effective in diminishing
treatment of S. the quantities of NF-xB and
aureus infected nitric oxide, while also
mammary promoting the activation of
gland cells PPAR-y activity.

« These actions collectively
worked to safeguard mice
from developing mastitis
caused by S. aureus infection.

10 Selenium « Supplementing dairy cattle Wang D
administration with selenium substantially et al. (122)
enhanced selenium
concentrations in their serum
throughout the transition
phase.
« Additionally, there exists an
inverse correlation between
Se levels and milk SCC as
well as TL-6 levels.
« On the other hand, Se levels
are positively linked to the
activity of GSH-Px in
periparturient dairy cattle.

11 Selenium « Low level of selenium Ceballos-
supplementation | availability in the body was Marquez
associated with higher level of | et al. (153)
scc

« Selenium administration led
to a reduction in milk SCC,
alleviated oxidative stress, and
lowered the risk of mastitis

occurrence in periparturient
dairy cattle.

12 Selenite « The introduction of selenite = Ali-Vehmas
treatment resulted in heightened et al. (147)
phagocyte recruitment to the
infected milk compartment of
the udder, augmenting both
the activity of GSH-Px and
the antibacterial properties of
milk lactoserum.
« This supplementation also
curbed the in vitro
proliferation of mastitis-
causing pathogens, indicating
the potential of selenium as a
potent therapeutic agent in
managing mastitis.

13 Selenium « Selenium enrichment Malbe et al.
feeding improved the effectiveness of (148); Malbe
antioxidants by fostering the et al. (149)
activity of GSH-Px in dairy
cattle from Estonia.
« Additionally, observations
indicated that cows receiving
selenium supplementation
exhibited a reduced presence
of pathogenic bacteria within
their milk.
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o Treatment Outcomes References

1 Folic acid (120 mg/500 Regulated immunity Liu X
kg)/oral and suppressed etal. (172)
inflammation via
associated genes
(ICAM1, GRO1 and
CXCL3) and IncRNA
MSTRG.11108.1 in

periparturient
dairy cattle
2 Folic acid (10 uM FA/ Reduced cell Zhang |
mL/cell culture) apoptosis via et al. (206)

elevation the
expression of B-cell
lymphoma-2 (BCL2)
and the BCL2 to
BCL2 associated X 4
(BAX4) in BMECs

5 Multivitamins and Enhanced oxidative Somagond
multiminerals (Zinc 40 stress (SOD and et al. (44)
mg/ml, Manganese 10 CAT elevated),
mg/ml, Copper 15 mg/ decreased anti-

ml, Selenium 5 mg/ml) inflammatory
and five ml of MV cytokines (IL-4 and
(Vitamin E 5 mg/ml, IL-10), increased
Vitamin A 1000 1U/ml, proinflammatory
B-Complex 5 mg/ml, cytokines (IL-10,, IL-
and Vitamin D5 500 IU/ 1B, IL-6, IL-8, IL-
ml)/Injection 17A, TFN-y and
TNF-or)

Lower percentage of
total neutrophils and
immature
neutrophils, higher
percentage of
lymphocytes as well
as increased
phagocytic activity of
neutrophils and
proliferative capacity

of lymphocytes
3 Folic acid (30.8 ng/mL/ Reduced apoptosis by = Bae et al. (176)
cell culture) enhancing bcl-2/bax

mRNA expression

4 Vitamin E and folic acid Regulate immunity, Khan et al. (16)
antioxidative stress and Xiao
and relieved et al. (36)
inflammatory

responses and
prevent mastitis

6 Folic acid (5 pug/mL/ Mediated the Mi et al. (166)
cell culture) expression alteration
in IncRNAs linked to
toxin metabolism
and inflammation to
fight against S.
aureus infection

7 Folic acid (120 mg/500 Relieved oxidative 165
kg)/oral stress, enhanced
immunity and anti-
inflammatory status,
reduced SCC level

and improved
milk production

8 Folic acid alone or in Enhanced the 167, 169
combination with perimarturient dairy
vitamin B12/(120 mg/ cattle health and
500 kg)/oral production
performance

(enhanced immunity
and milk production)

9 Calcidiol 3 mg/d Regulated bovine Vieira-Neto
(3mg) prepartum immunity, anti- et al. (196)
inflammatory
response,

antimicrobial activity
leukocytes, pathogen
recognition efficacy,
calcium metabolism,
and antioxidative
status of
periparturient

dairy cattle

10 25-hydroxyvitamin D3 Lowered the level of Xu et al. (207)
(3 mg/oral) SCC and enhanced
T-AOC, total SOD,
CAT,

immunoglobulin A
and immunoglobulin
G and decreased
MDA and TNF-o.
Reduced the
susceptibility of
periparturient dairy
to mastitis

11 Dietary protein levels Lowered the level of Agustinho
(10.3% or 12.2%), SCC and improved et al. (69)
vitamin A levels (0 or ant-inflammatory
110 TU/kg body weight), = response in

periparturient

dairy cattle

12 The supplementation of  Lowered milk SCC Alhussien
vitamin A, 10° IU + zinc  and enhanced total et al. (70)
sulphate, 60 ppm+ immunoglobulins in
vitamin E, 2500 IU) in colostrum
compounded Lowered oxidative
concentrate DM (100 stress and cortisol
g)/oral levels and higher

immune response
Improved the
phagocytic activity of
neutrophils of
periparturient

dairy cattle
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Phenotypic response to combined trace

minerals and vitamins supplementation

Vitamin A, 10° IU + zinc a
Isulphate, selenium, Smg; 60 ppm|—— ‘ Plasma cortisol level
+ vitamin E, 2500 IU

SOD,CAT,TBARS
and
4 MDA level

Phagocytic activity
of neutrophils &
immunoglobulin level

»D isrupt bactericidal activity and
* @ increased mastitis susceptibility

T

Poor growth and function of B
and T cells

f Antioxidant response

The integrity of mammary
epithelial cells is disrupted

1@Q—

(Vitamin A, 10° [U + zinc, 40mg/ml,,
selenium, 5mg; 60 ppm+ vitamin E, 2500 IU)
5 ml /day Injection for 60 (30 days pre/30
days post parturition

Elevated the expression of
CD44, CD25 and CD62L

Increase level of SOD,CAT
&TBARS genes
Decrease level of MDA
Decrease level of BAX4/BCL2

Upregulated the IL-4 and IL-10
expressions
Downregulated the expression of I1L-17,
IL-1q, IL-1B, IL-6, IL-8, IL-17A, IFN-y'
and TNF-a
Downregulated the expression TLRs and
CXCR

Enhance antioxidant
status and relieve
oxidative stress

Tmproved immune
cells activity and
migration

Relieved inflammatory conditions & promote immune
response
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Children <14 years diagnosed as allergy diseases were recruited in this study.

Group by involved systems Group by treatment options* (N=67)
(N=407)

Respiratory system
group(N=141)

Skin system
group(N=124)

Multiple system Dietary elimination Probiotic group
group(N=142) group(N=31) (N=36)

Cross-sectional analysis was performed to compare the clinical | | The changes before and after treatment were compared

characteristics and laboratory tests among the three groups. and logistic regression was used to analyze the
independent predictor factors of allergic diseases.
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Respiratory system group
Skin system group

Multiple system group

FS-IgE (+)
FS-1gG4 (+)

(%, n)
34.0 (n=47)
19.4 (n=24)

26.8 (n=37)

FS-IgE (+) FS-IgE (-)
FS-1gG4 (-) FS-1gG4 (+)
(%, n) (0]

2.8 (n=5) 51.8 (n=73)
4.8 (n=6) 61.3 (n=76)
2.1 (n=5) 57.0 (n=80)

FS-IgE (-)
FS-1gG4 (-)
(%, n)

113 (n=16)
145 (n=18)

14.1 (n=20)

6922
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Groups Respiratory system system ltiple system group

Egg (%, n) 81.6 (n=115) 75.8 (n=94) 79.6 (n=113)

Milk (%, n) 70.9 (n=100) * 54.8 (n=100) * 64.1 (n=91) 0.025*
Wheat (%, n) 19.1 (n=27) 121 (n=15) * 261 (n=37) * ‘ 0.0163*
Gadus (%, n) 18.4 (n=26) 14.5 (n=18) 254 (n=36) 0.0776

Soybean (%, n) 78 (n=11) * 13.7 (n=17) 19.0 (n=27) * » 0.0224*
Shrimp (%, n) 32 (n=4) 3.2 (n=4) 63 (n=9) 02775
Crab (%, n) 2.1 (n=3) 3.2 (n=4) 63 (n=9) 02086
Beef (%, n) 2.8 (n=4) 2.4 (n=3) 49 (n=7) 04751
Chicken (%, n) 3.5 (n=5) 2.4 (n=3) 6.3 (n=9) 0.2532
Mushroom (%, n) 0 (n=0) 0 (n=0) 0 (n=0) -

Pairwise comparisons (respiratory system group vs. skin system group; respiratory system group vs. multiple system group or skin system group vs. multiple system group, * p<0.05).
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Adjusted HR (95%CI) P Vaule
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haracteristics Respiratory system group Skin system group ltiple system
Patients, n 141 124 142
Age (years), Mean + SD 74 +35 6.7 £3.9 73+33 0.093

Gender, n (%)
Male 97 (68.8) 97 (68.8) 83 (58.5) 0.065
Female 44 (312) 55 (44.4) 55 (44.4)

Mode of birth, n (%)

Maternity leave 74 (52.5) 77 (62.1) 78 (54.9) 0.194
Cesarean 60 (42.6) 45 (36.3) 56 (39.4)
Premature delivery 7 (5.0) 2(1.6) 8 (5.6)

Family history of allergy, n (%)

Yes 54 (383) 48 (38.7) 59 (41.5) 0.833
NO 87 (61.7) 76 (61.3) 83 (58.5)
Total IgE (IU/ml), Median (Q1-Q3) 185.0 (68.13-480.5) 126.0 (49.7-328.0) * 2040 (78.8-549.0) * 0033
HDM IgE (IU/ml), Median (Q1-Q3) 275 (0.34-9.05) 034 (0.25-1.98) 22 (034-9.7) 0003+
Positive rate of FS-IgE, n (%) 52 (36.9) 30 (24.2) 41 (289) 0.073
Positive rate of FS-IgG4, n (%) 121 (85.8) 100 (80.6) 119 (83.8) 0.631

Values are presented as mean + SD or as absolute numbers (percentage). Non-normally distributed data are expressed as median (interquartile range). (*p<0.05). Pairwise comparisons
(respiratory system group vs. skin system group; respiratory system group vs. multiple system group or skin system group vs. multiple system group, “p<0.05).
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Total IgE (+) Total IgE (+) Total IgE (-) Total IgE (-)

FS-19G4 (+) FS-1gG4 (-) FS-1gG4 (+) FS-1gG4 (-)
(%, n) (%, n) (V0)] (%, n)
Respiratory system group 582 (n=82) 9.9 (n=14) 27.7 (n=39) ‘ 4.3 (n=6) 13.36
Skin system group” 516 (n=64) 9.7 (n=12) 29.8 (n=37) ‘ 8.9 (n=11)
Multiple system group” 71.1 (n=101) 7.0 (n=10) 16.9 (n=24) ‘ 49 (n=7)

Pairwise comparisons (respiratory system group vs. skin system group; respiratory system group vs. multiple system group or skin system group vs. multiple system group,
(*p<0.05).
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