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Tablel: The Impact of Estrogen on Select Gram-positive bacteria.

Bacterial type Disease caused The effect of estrogen or estradiol and its receptors Susceptibility or prognosis
Microorganism of . . o .
) . Estrogen could promote the proliferation of lactobacilli, which
Lactobacillus normal vaginal e s —
could inhibit the growth of pathogens|[1, 2].
flora
Skin infections
Food poisoning
Respirat tract . .
. espl.ra ory rac Estrogen and its receptors reduce the production of pro-
infections . . . .
Sepsis inflammatory cytokines and enhance the host's immune defense Men are more susceptible
. inst jor bacterial toxins[4, 5].
Staphylococcus Global skin and soft 50 majorbacteria oxins[4, 3]
aureus tissue  infections
(SSTIs)[3]
. . ... E2 could promote the adhesion of S. aureus to human vaginal
Anaerobic vaginitis s . .
(6] epithelial cells through the ERo/FAK/Src/iNOS axis, thereby Women
accelerating S. aureus infection of the vagina [7].
Chronic pulmonary Estrogen might enhance its killing effect by promoting the Postmenopausal women are
diseases[8] intracellular mycobacterial apoptosis[9, 10]. more susceptible
Nontuberculous
bacteri Nontubercul . .
rycobactend ontuberct ,Ous Estrogen and ER- a may promote the infection of non- .
mycobacterial _ : Women are more susceptible.
. tuberculous mycobacterial pulmonary disease[11].
pulmonary disease
Mycobacterium Pulmonary
tuberculosis tuberculosis . e . .
Estradiol could inhibit autophagy in Mycobacterium . . .
Lymph node .. . ) The prognosis of male patients is
. tuberculosis-infected cells and control the proliferation of
i . tuberculosis . . } poor.
Gram-positive bacteria intracellular Mycobacterium tuberculosis[13].
Skeletal
tuberculosis [12]
Foodborne
infections
Listeria Miscarriage Estrogen activity exacerbates Listeria monocytogenes infection .
g . , . . Women are more susceptible.
monocytogenes Stillbirth by weakening the host's resistance to the bacterium[15].
Neonatal
infection[ 14]
Strept P ' .
rep OCO_CCMS n‘el‘lmoma} Estrogen and its receptor 3 can attenuate the onset and
pneumoniae Otitis media . . .
Meningitis progression of diseases caused by Streptococcus Men are more susceptible.
. jae[17-19].
Sepsis [16] pneumoniae| ]
Clostridium Gastrointestinal
difficile inflammation Estrogen-like compounds could reduce mortality in infected . . )
. . . .. The prognosis of male patients is
Diarrhea hamsters, and improve cecal damage and CDI disease activity oor
Abdominal pain and provide protective effects against C. difficile toxins[20, 21]. OO
Fever[20]
Healthcare- Estradiol could prevent bacteremia following intraperitoneal The debilitated or
Enterococcus associated inoculation of Enterococcus in ovariectomized rats by immunocompromised
infections increasing TNF-a and NO levels[22]. patients are more susceptible.
Nocardia Respiratory
infections

Skin infections
infections in other
organs[23]

Estrogen and its receptors can facilitate the entry of Nocardia
into host cells, resulting in severe cellular damage[24].

Women are more susceptible.
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Table2: The Impact of Estrogen on Select Gram-negative bacteria.

Bacterial type Disease caused The effect of estrogen or estradiol and its receptors

Susceptibility or prognosis

Gram-negative bacteria

Chlamydia
trachomatis

Urethritis
Cervicitis
Pelvic

inflammatory
disease [25]

Estrogen and its receptors increase the risk of Chlamydia
trachomatis infection[26].

Women are more susceptible.

Escherichia coli

Sepsis
Diarrhea
Urinary
infections

tract

Estrogen could prevent urinary tract infections caused by
Escherichia coli[27, 28].

E2 could inhibit the production of IL-1 and lipopolysaccharide
(LPS)-induced inflammatory effects by Escherichia coli[27, 28].
Estrogen could restrict Escherichia coli proliferation and reduce
residual bacteria [29].

Estrogen could indirectly promote the production of natural
antibodies by B1 cells through its effect on peritoneal
macrophages[30].

Men are more susceptible.

Respiratory tract

infections
Urinary tract Estrogen and its receptors could exacerbate lung inflammation
infections and P. aeruginosa infection, reduce bacterial clearance ability, The survival rates of female CF
Wound infections and inhibit the killing ability of neutrophil against P. aeruginosa. patients are lower
Pseudomonas Pulmonary Estradiol could make P. aeruginosa more susceptible to infection and the prognosis is worse
aeruginosa infections in and colonization [32, 33].
cystic fibrosis
(CF) patients [31].
Bacterial . . . . . Th ival rates of male TBI
acteria . Estradiol could reduce mortality and increase lung bacterial e_ surviva ra. ©s Of mhate .
pneumonia in TBI patients with bacterial
. clearance [35]. .
patients [34]. pneumonia are lower.
Gastric ulcer Estrogen and its receptors can alleviate inflammation and gastric . . .
. . .. . e The prognosis of male patients is
disease.  Gastric mucosal damage caused by H. pylori infection and inhibit the
. poor.
cancer|[36]. growth of gastric cancer cells[37, 38].
Py cancer (DGC)[39] g P & g P female DGC patients are higher.
ERa [40].
Cholangiocarcino  E2 promoted HIBEC proliferation, inhibited apoptosis, and .
. . . . Women are more susceptible.
ma [41] induced a certain degree of invasiveness[42].
Klebsiellq Peumonia[43] Estrogen | ca‘n a@eliorate diseases caused by Klebsiella Men are more susceptible.
pneumoniae pneumoniae infection[44].
Male urethritis Estradiol could affect the bactericidal activity of
Female cervicitis  polymorphonuclear leukocy'te's ‘ mediated 'by myeloperox.idase, Women are more susceptible.
Female and enhance the susceptibility of mice to disseminated
Neisseria urethritis[45] gonococcal infection[46, 47].
gonorrhoeae Due to the low level of estrogen, the layer of vaginal mucosal
Gonococcal cells of prepubertal children is relatively thinner, making it The prepubertal children are
vaginitis [48] easier for N. gonorrhoeae to infect and colonize the vagina more susceptible.
[24].
Brucella infection inhibited extracellular matrix deposition by
Brucellosis osteoblasts, while DHEA treatment could reverse this response ) . .
: . ) . The prognosis of male patients is
Brucella osteoarticular via estrogen receptor signaling [50].

Brucellosis [49]

ER could regulate osteoclast formation in Brucella-infected
synovial cells by modulating the key molecule RANKL [51, 52].

poor.

Coxiella burnetii

Q fever[53]

17B-estradiol could reduce C. burnetii load and prevent the
upregulation of granuloma formation[54].

The prognosis of male patients is
poor.

Salmonella spp.

Food poisoning
Gastrointestinal
infections [55]

Estrogen and its related receptor ERRy can promote Salmonella
infection [56].

The prognosis of female patients
1S pootr.
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