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Association between Obesity and Infection
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Obesity and infection are interacting with each other. Infection causes obesity, and obesity contributes to the
occurrence and deterioration of infection. The sources of infection that cause obesity include viruses such as
adenovirus, intestinal viruses, bacteria such as intestinal microbes, parasites, and the antibiotics that cause
these microbes to change. The above risk factors cause chronic inflammatory reactions in the body, and in ad-
dition, obesity is further accelerated when bad eating habits are accompanied. Among the infections that occur
often in obese people and worsen their condition are various viral infections such as influenza viruses and coro-
navirus, bacterial infections that cause urinary tract infections or periodontal infections, respiratory infections
such as bronchitis, pneumonia, floor infections and infections in surgical areas. Infection in obesity increases
complications, and reduces the effectiveness of antibiotics and vaccines. The mechanism between obesity and
infection is a decrease in immunity resulting from increased chronic inflammation. Based on the evidence that
obesity and infection cause and effect each other and interact with each other, it can be used for prevention and
treatment of obesity. Studies related to the development of obesity vaccines and the maintenance of healthy in-
testinal microbes are under way, which is expected to reduce obesity and prevent future prevention. As a result,
reducing obesity will reduce the risk and deterioration of infection.
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Table 1. Infectobesity'9%12329-33.6466)

teat Zt} wlo]g]2o= Adenovirus,” Phage (gut),g)
Herpesvirus,9> Prion (slow virus),lo) A vRo]E] X(gut viro-
biota)'” S| glr}. Aol = Al 1A= (gut microbiota)”
S5} Chlamydia pnewmonia”™ S-0] Bgre: ol o 71t} 7|43
%N Toxoplasma gondii, Giadia lambria, Blastocytis= H]7t
& WYNTIE Ao' defA] ek w3t Helicobacter pylori
RS YA LG Aol Blgke] Z7b7} s
1}.19

3 1of] st HYA| Sof Adenovirus-36 (Ad-36)°]
AE AT EH, Ad-362 THFsE s=ollA] HIRES op7]
= 5771 WA ) Ad-362 peroxisome proliferator
activated receptor y (PPAR )& SAFHAIA AHA|E B3}
£ A8k, AAERdE SV B3 B EEo
A FHE Rl AW A ST o) Akt
A= ok F=Aloll gk theFet A7 X3 = o,
Atkinson 572 W]59] 37| ol 4] u]nta} A1 S AIA
Ad36 TS ZATE 2k WAl ARRHEOIAE Ad36 3
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Pathogen Subtype Characteristics
Adipogenic virus
Adenovirus® Human: Ad-5, 9, 31, 36, 37 Ad-5: childhood obesity
Avian: SMAM1 Ad-36: childhood, adult obesity and BMI
Phages™” Gut phages Adipogenic gut microbe transfer
Associated human donor
Herpesvirus™’ HSV-1, CMV, HHV8 Increase lipogenesis
Prion (TSEs, slow virus)"” Human: KURU Chronic inflammation
Sheep: scrapie
Cattle: BSE/CJD
Other virus'” Human: DENV, HIV, HCV HCV enhance lipid synthesis, insulin
Avian: RAV7 resistance
Sheep: BDV DENV: children obesity

Gut virobiota

Bacteria

Chlamydia pneuwmonia®®

Gut microbiota

Proteobacteria
Parasite
Toxoplasma gondii, Giadia lambria,
Blastocytis
Drug
Antibiotics Macrolide

Helicobacter pylori eradication

Phages, DNA viruses, RNA viruses

Bacteroidetes, Firmicutes, Actinobacteria,

Total viral content? — firmicutes|,
bacteriodetest

Diversity| — obesity™”
Bacteroidetes/Firmicutes ratio] — obesity™
Bacteroides?: high fat diet

Prevotella?: high fiber diet

Ruminococcus?: high fat diet*”

Child (less than 3 years of age)

Antibiotice — dysbiosis — obesity'****?

Eradication — ghrelint — appetitet'”

Abbreviations: 1, increase ; —, affect; |, decrease; Ad, adenovirus; BDV, Borna disease virus; BMI, body mass index; BSE, Bovine spongiform
encephalopathy; CJD, Creutzfeldt-Jakob disease; CMV, cytomegalovirus; DENV, dengue fever virus; HCV, hepatitis C virus; HHV, human
herpesvirus; HIV, human immunodeficiency viruses; HSV-1, herpes simplex virus 1; RAV, Rous-associated virus; SMAM, an avian ad-
enovirus from India; TSEs, transmissible Spongioform Encephalopathies.
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Duration of Viral Shed

Figure 1. Obesity alters within-host viral population dynamics. Symptomatic obese host were shown to shed influenza A virus 42%
longer than non-obese adults (adjusted event time ratio 1.42; 95% confidence interval, 1.06-1.89).*
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Table 2. Relationship of infection and obesity#343540.54-59)

Infection

Key relevance to obesity

Children
Acute bronchitis

Acute bronchiolitis in infants

1,5 times in BMI >30 kg/m’
1, odds ratio: 4.67

Urinary tract infections Female: 1
Adults

Community-acquired infections 1

Community-acquired pneumonia 1

Nosocomial infections

Surgical site infections 1
Sepsis 1
Infections risk in the ICU setting"” 1

H1NT1 influenza

Periodontal infection

Recurrent urinary tract infections
Response to antimicrobials
Response to vaccines

Parasite infections

Pneumonia, Clostridium difficile, Sepsis, Wound infection

Poor prognosis, higher hospitalizations, secondary infections
1, Porphyromonas gingivalis

1, odds ratio: 4.00 (premenopausal women)

1, increased dosage

| (influenza, rabies, hepatitis C vaccine)

1, Chagas disease, Malaria, Leishmaniasis

Abbreviations: 1, increase ; |, decrease; BMI, body mass index; ICU, intensive care unit.
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