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Abstr act

Objectives.This study aims at studying the effect of adutesity on immunologic profile and
susceptibility to microbial infections..

Materials and Methods: This work was applied on 50 obese subjects dditethe Nutrition Center

of Marjan hospital in Babylon province-lraq front©ber 2014 to January 2015. The samples were
consisted of 39 females and 11 males with age r@&9g80 years. This study involved also 30
apparently health subjects with normal weight astrods consisted of 21 males and 9 females with
age range 22-50 years. Body mass index for eaghctubas estimated as obesity determinant, then
blood samples were collected from obese and cotdrestimate the concentrations of interleukin-2
(IL-2), interferon-gamma (IFNJ), C3 & C4 complement components, and phagocytexn
Also,estimation of anti-streptolysin-O (ASO) & amtieasles-lgG concentrations were used as
indicators for microbial infections .

Results: The resultofIL-2 was significantly €p0.05) lower in obese subjects than controls, while
IFN-y was not significant decreased in obese groupewdoincentrations of C3 & C4 were a highly
significant increased {®.001) in obese group, phagocytic index was a higlgnificant decreased
in obese subjects {0.001).Regarding the susceptibility to microbidettions the concentrations
of ASO & anti-measles virus IgG in obese group waereghly significant more than controls.

Conclusions: This result may provide clear evidence that obmggects are more susceptible to
microbial infections than normal subjects.

Keywords: obesity, immunity,measles,ASO

1.Introduction:

Several epidemiological data have been reportddthese subjects have increased susceptibility to
microbial infection, especially community-acquiredfections, postoperative infections, and

nosocomial infection as a result of impairmenttioé immune system (1).

Study the impact of obesity on the vulnerabilityitdection was started withnfluenza H1IN1
pandemic, demonstrated by increasing the coursenamthlity rate of this infection in obese
individuals (2). Louieet al., (3)indicate that obese adults are very susdeptibmicrobial infection,
focused on respiratory infection of pandemic straf Influenza A virus (H1IN1), were obese
subjects showed as a predictor for a worse outcointhis infection. A study has been done by
Kwonget al., (4) on more 12 influenza seasons, examineddlaionship between obesity and

respiratory hospitalizations during the period easonal influenza epidemics, and the severely



obese patients were at increased risk for respyrémspitalization.Moreover, Another study proved
that obese children are more susceptible to ilfieatith respiratory Syncytial virus than normal

weight as a result of impairment of immune respdogais virus (5).

An evidence has shown that obesity can beeltd an increased risk of hepatic fibrosis and
steatosis in non-diabetic patients with chronicdtgig C infection and it has been shown to have an
adverse effect on the progression of chronic H@¥rldisease, and diminished response to antiviral
therapy (6). Moreover, study was performed by Besasal., using standard statistical techniques
in a retrospectiveanalysis of patients with hegaf virus infection, was reported that body fat
mass affects the response to antiviral treatmedtemadication of this virus (7). Also, Obesity
proved to be exacerbating the liver injury in patsewith hepatitis C infection and other chronic
liver diseases, it is represented that regeneratidrepatocytes which occur in responding to viral
hepatitis infection may be impaired in patients Wwiave fat deposition in hepatocytes, and obese

patients with hepatitis C had increased levelstwbsis in comparing with that non-obese (8).

In cutaneous infection, Obesity can cause change&in barrier function, the lymphatic system,
structure and function of collagen. Also, suggedteat the vascular supply is impaired in obese
persons and affects both macrocirculation and raigrolation (9). Study of invasivBtreptococcus
pyogenes disease in New Caledonia represented that (29%gatents were obese, and consider
obesity as one of the commodities of this infeqtl®).

Mycosis also come in infections that resultnirobesity, there is an indication to that obese
subjects and diabetic patients present in two shildmucormycosis (11).Individuals with obesity
have more fat folds and thick layers of subcutardatileading to sweat more frequency, especially
in the sub maxillary area, abdominal skin foldgjmeal area, and axillae. Scrubbing between these
surfaces lead to maceration of the skin, and thiglition facilitates incidence of fungal infection

such as yeast dermatitis, fissures, and intertdgmmonly caused by yeast (12).

This work aimed at the illustration the relationtveeen obesity and susceptibility to microbial
infections by evaluation immune parameters asstiaith infections.

2.Materials & M ethods:

Samples: This study involves a total of (50) obese adutiesists of (43) females and (7) males,
athletes and diabetic subjects were excluded. Tages ranged from (20-60) years. These patients



were visited the center of nutrition in Marjan hibabin Babylon province —Iraq during the period
November 2014 January 2015. The controls were & tft30 healthy subjects with a normal
weight consisting of (21) male and (9) female weneolved in control group their ages ranged

wads approximately similar to that of obese group.

Ethical approval: This work has been carried out in accordance with CTode of Ethics of the

World Medical Association (Declaration of Helsinkljgreement of all subjects in case & control
groups has been taken prior the study. Moreover,stihdy design was approved by Research

Ethical Committee in college of Medicine/ Babylomiversity.
Estimation of Body Mass Index (BM1):

BMI of all case and control subjects was measuttesl weight of each subject has been taken by
personal balance without shoes and heavy clotinelsthe standing height also was measured by tap
measure, then body mass index estimated accaifi®).BMI for control (non obese ) was 18.5-

24.9) kg/nf ,whereas for obese was more than or equal toggor’k.
Estimation of immune parameters:

Phagocytic activity for neutrophils was carried aatording to (14).The levels of IL -2 and IFN-
were determined according to the instructions ahgany (Elabscince-Chifeby using ELISA
technique .Also, the concentrations of complemanmhmonents C3 and C4 were estimated by
ELISA technique (Elabscince-China

I ndicator s of microbial infections:

The anti-streptolysin-O (ASO) and anti-measles-&gEibodies were used as indicators for bacterial

and viral infections respectively by using ELISAhaique(SunLong Biotech Co., LTD-China).
3.Results:
Cytokine Profile:

In this study, the mean concentration of interlagk2 (IL-2) in obese adults was (149.19) pg/ml
which was statistically significant {0.05) lower than that of contro{d¢12.45) pg/ml (Table 3.1).

while the mean concentration of interferon gamr@{) in obese adults and control groups were



(757.91 ,820.41)pg/ml respectively .Statisticatlyere is no significant difference between two
groups (p>0.05), (Table 3.2).

Complement Components:

In this study, the mean concentration of complengentponent (C3) in obese adults was a highly
significant (p<0.001) more than controls (Table 3.3). The meaiC®fconcentrations in obese
adult group was (882.56) pg/ml, while in controlaswn(370.9) pg/ml. Regarding C4 ,the
concentration in obese adults was a highly sigaifiqp<0.001) more than that of controlable
3.4). The mean concentration of C4 in obese adutisp was (192.77) pg/ml, while in control
group was (32.02) pg/ml.

Phagocytic I ndex:

The mean values of phagocytic index for obese st#jand controls were 6.1% and 10.6%
respectively (Table 3.5). It is statistically alghat phagocytic index in obese adults is highly

significant lower than that controls<{(@.001).
Susceptibility for Microbial I nfections:

In this study the mean concentration of anti-gblgin-O (ASO) in obese adult group was
(2.174) 1U, while in controls (0.3) IU, and staitistly the difference is a highly significant
between two groups €0.001) (Table 3.6).
Regarding to measles infection,this study showed hean concentration of anti-measles-1gG
(MV-lgG) antibody in obese adults sera was (1.1) While in controls sera was (0.15) U,
reported that concentration in obese subjects stasstically a highly significant higher than tha
of non-obese subjects, (Table 3.7).
4.Discussion:
The finding of significant decreasing of IL-2 in ede adults agree with Aygeinal., (15) who
showed that IL-2 concentration in obese subjects @aver than that of control (non-obese)
subjects, with statistically significant differen@nother study showed the low number of T cells in
obese individuals as a result of lacking IL-2 thahsidered as a key in growth and activation of

these cells, suggested obese subjects were marepsile to be infected with microbial infections,



and demonstrated that by adding of IL-2 to isalatefected cells reestablish the growth and
activity of T cells (16).

Moritaet al., illustrated that IL-2 has important functionsragulation of T cells proliferation
& survival, in addition to enhance IFNproduction and prevent autoimmunity(17,18).Moerov
,IL-2 play a direct role in the enhancement of mitrobial immunity(19,20,21).This cytokine is a
component of antituberculosis immunity (22).IL-2fideency considered as risk for autoimmune
diseases which can be treated by administeringtefleukine-2 as activating and expanding factor

for T reg. cells (23).

The finding of interferon-gamma (IFiagrees with Delgado-Borregehal., (6) who mentioned

that there is no significant association betweewrreiasing BMI and levels of IFN-

In spite of high susceptibility of obese adultsrfections, the lowering of IFN-may be attributed
to suppressed effect of obesity on TH1 responsel Vifections may cause immune anergy by
shifting the immune response from TH1 to TH2 resgeof24,25).

In regards to complements component (C3) the fmairatched with that showed by Hernandez-
Mijares et al.,(26) who mentioned that the level of C3 concditnain obese individuals was a
highly significant higher than that of normal-wetighi subjects. Moreover, they showed that obese
individuals were more predisposed to cardiovascdlaeases (CVDs) by considering that high
levels of C3 as one of the risk factors, and mtedifor these diseases. The association between
adipose tissue and C3 levels, where adipocytestseC8 complement component and the elevation
of concentration was related to weight increasiagd reduced by reduction of weight
(27,28).During the activation of the complemenisit cleaved to C3a & C3b, where C3a has a
significant role as anaphylatoxin, responsible dbemotaxis, histamine releasing by mast cells,
smooth muscle contraction, and increasing vascpéameability. Therefore, increasing of C3
complement expression in obese individuals cons@tlas a risk factor for shock in these subjects
(29).

The C3a receptor (C3aR) as a signaling pathviay3ocomplement factor has a main role for
enhancement of C3 complement in the incidencesuflim resistance in obese subjects, proved the
C3a receptor was high in white adipose tissue (WARH intensely up regulated after high fatty
diet (HFD) (30,31).



The finding of a highly significant increasing obroplement (C4) component agrees with
Warnbergt al(32) who indicate that the complement C4 concéptran obese subjects was a
significant higher than that of non-obese grouggested this elevation could be due to increase of

adipocyte cells and adipose tissue that considesethother complement producing part.

Trayhurn and Wood, study (33) mentioned that C&harole in systemic low-grad inflammations
that predispose obese individuals to chronic desgasuch as type 2 diabetic mellitus (T2DM) and
cardiovascular disease. C4 as a component foricdgsathway of complement system may
enhance the incidence of urticaria and activateeaphase responses (APR) that increase the

severity of this disease(34).

By considering neutrophils as important part ofatenimmune system cells that perform immediate
immunity against microbial infection in nonspecii@y. The result of this study refers to reduction
of neutrophils activity in obese group. The lowgmt of phagocytic index in obese group may be
resulted from low level of IL-2 concentration asntiened above .Kogat al., (35) confirmed that
interleukin-2 has an important role in activationptiagocytosis through induction of IL-8 and T
helper type 1 cytokine secretion that work as agjdior phagocytosis. Another study by Hellmann
et al., (36) indicated to that low level of phagocytitigity resulted from increased saturated fatty
acids in obese subjects. The major role of neutlt®ph immune defense against microbial
infections and inflammatory stimuli, consideredeasential part of innate immunity, by having toll-

like receptors (TLRs) for recognition of antigeriements of opsonized microbe (37).

ASO considered as an indicator for bacterialdtibée with Streptococcus pyogenes. As illustrated
previously the low level of IL-2 associated withghi susceptibility to microbial infections
especially those associated with autoimmune disedserefore, the high level of ASO measured
in this study may attributed to the IL-2 deficienbygh concentration complement components (C3
& C4) over the normal values, in addition to the llevels of phagocytic index. Thus, obese adults
may predispose to infection witB pyogenes with their complication of autoimmune disease.
Obesity considered as one of the risk factors féatitate infection withStreptococcus pyogenes
with no difference in residence and season intb&énce ofSpyogenes infection (38).Moreover,

obese subjects predisposedioyogenes and other infections (39,40)



Depending on the fact that anti-measles-lgG éésvand persists for a long time considered as an
indicator for chronic or previous infection (41)ghresult indicates that elevation of anti-measles-
IgG antibody may be resulted from past infectiorih vineasles virus in obese adults in compared
with non-obese group. This finding agrees with Wimet al., (42) who showed the high body
mass index (BMI) was associated with elevation refivpus measles infections. This elevation of
viral infection in obese adults may be resultedrfionpaired immune system, where low levels of
IL-2 concentration and phagocytic index in obeseugrmay facilitate viral infection in obese
subjects. Al-Saadet al., (43) illustrated that measles previous infedionay predispose for M.
tuberculosis and other bacterial infections by tidg immune anergy that increases the severity of
microbial diseases. Obese subjects are more po=gidpto respiratory viral infection than non-
obese subjects suggested that this susceptibditthis infection is resulted from impairing of
immune system in obese individuals, where adipsseds secrete adipokine and adiponectin that

have a role in decline activity of macrophage aytdkines secretion (44).

Conclusion:
This study showed that obese subjects have signifidecreasing levels of immunological profile

and more predisposed to be infected with micrabfalctions.
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Table (3.1): Concentration of Interleukine-2 (IL-2) pg/ml for Obese
and Control Subjects

Interleukine-2 (IL-2)
The Subjects . Significance Between
Mean SD Two Groups
Obese subjects(n=50) 149.19| 209.23 Significan
Control subjects(n=30) | 412.45| 465.68 P<0.05

*Standard deviation

Table (3.2): Concentration of Interferon Gamma (IFN-y) pg/ml for
Obese and Control Subjects

I nterferon Gamma (I FN-y)
The Subjects . Significance Between
Mean Sb Two Groups
Obese subjects(n==t 757.9. || 353.0° No significan
Controlsubjects(n=3( | 820.4: | 208.2: P>0.05

*Standard deviation

Table (3.3): Concentration of Complement (C3) pg/ml in Obese and

Control Groups

C3 Complement Component
The Subjects ianifi
J M ean *SD Significance Between
Two Groups
Obese subjects(n=50) | 882.56| 592.2 Highly significant
Control subjects(n=30)] 370.9 | 502.74 P<0.001

*Standard deviation
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Table (3.4): Concentration of Complement C4 in Obese and Control

Groups
C4 Complement Component
The Subjects anifi
| Mean +gy | Significance Between
Two Groups
Obese subjects(n=50) | 192.77| 132.79 Highly significant
Control subjects(n=30)] 32.02 | 49.38 P<0.001

*Standard deviation

Table (3.5): Phagocytic Index for Obese Adults and controls

Phagocytic I ndex

The Subjects ianifi
J Mean (%) | *SD (%) Significance Between
Two Groups
Obese subjects(n=50) 10.6 1.429 Highly significant
Control subjects(n=30) 6.1 0.994 P<0.001

*Standard deviation

Table (3.6): Concentration of Anti-streptolysin-O in Obese Adult

Group and Control Group

Anti-streptolysin-O (1U)
The Subjects —
Mean *SD Significance between
two groups
Obese subjects(n=50) 1.174 | 0.013 Highly significan
Control subjects(n=30) 0.3 [ 0.017 P<0.001

*Standard deviation

Table (3.7): Concentration of Anti-measles Virus-1gG Antibody U

in Obese Adultsand Controls

Anti-Meades Virus Ab (Anti-MV-Ab)
The Subjects Lanifi
) M ean *sp Significance Between
Two Groups
Obese subjects(n=50)| 1.1 0.191 Highly significant
Control subjects(n=30)] 0.15 | 0.035 P<0.001

*Standard deviation
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