Medical Library, Tulane University

DocLine: :LAUTUL OCLC:LTM

10/5/2007

ILLiad TN: 44567

Borrower: UTUUTA
Lending String:
Patron: BROWN FOR COTTAM

Journal Title: Obesity surgery ; the official journal
of the American Society for Bariatric Surgery and

of the Obes
Volume: 12 Issue: 2
Month/Year: 2002Pages: 230-5

Article Author: Cottam D;Schaefer P;Fahmy
D;Shaftan G;Angus L

Article Title: The effect of obesity on neutrophil

Fc receptors a

Imprint:

ILL Number: 23451874

Call #:

Location:

Need by date:

Shipping Option: Ariel

Fax: 1.801.581-3632

Ariel: 155.100.78.5
amylimacher @basicresearch.org

Charge: $10 Out-of-Reg Copy
Charge

Maxcost: $11.00

IFM:

EFTS: Yes

RUSH: Regular

Shipping Address:

University of Utah

Spencer S Eccles Health Sciences Library
10 N 1900 E BLDG 589

Salt Lake City, UT 84112-5890

Comments: Please Ariel 155.100.78.5, NLM
please re




Obesity Surgery, 12, 230-235

The Effect of Obesity on Neutrophil Fc Receptors
and Adhesion Molecules (CD16, CD11b, CD62L)

D.R.C
L. D. G. Angus, MD

. Cottam, MD; P. A. Schaefer, PhD; D. Fahmy, MD; G. W. Shaftan, MD;

Department of Surgery, Nassau University Medical Center, East Meadow, NY, USA

Background: There is a large body of epidemiologi-
cal data associating obesity with a wide-variety of
clinical disease processes, including cancer and
wound infections. However, defining the specific
defects of neutrophils has proved difficult and often
contradictory.

Methods: 27 patients having gastric bypass
surgery for obesity (BMI>40) were compared with 10
normal controls (BMI<26). Relative neutrophil fre-
quencies and expression of the activation antigens
CD11b (integrin adhesion molecule), CD16 (Fc
receptor), and CD62L (L- selectin), were evaluated by
flow cytometry.

Results: The study control group had a mean age
of 37 & 7.6 yrs (range 30 to 57) with no significant
health problems. Their mean BMI was 23 + 2.5 kg/m?

(range 21-26). The mean age of the sample group.

was 40.36 + 13.7 yrs (range 18 to 60) with amean EMI
of 52 & 8.2 kg/m2 (range 41 to 72). These patients had
a large spectrum of diseases that afflict the morbidly
obese, including hypertension (14), arthritis (10),
exertional dyspnea (13), venous stasis (7); hypothy-
roidism (2), NIDDM (3), heart murmur (1), alohg with
8 smokers. The neutrophil frequency in the obese
patients was comparable to the controls (control
49% vs obese 51%). Additionally, there: was no
apparent difference between obese and..controls
regarding CD11b or CD16 expression (424 vs 498
gmf) (267 vs 262 gmf). However, there was a signifi-
cant reduction of CD62L (L-selectin) expression
noted in the morbidly obese with respect to controls
(102 vs 303 gmf, p<0.001). An increased percentage
of eosinophils when compared to controls (6.7% vs
1.73%, p<0.001) was also observed.

Conclusion: Discordant CD11b/CD62L levels,
depressed levels of CD62lL., and elevated eosinophil
percentages support the hypothesis that a chronic
inflammatory state exists in morbid obesity.
Decreased levels of CD62L in the morbidly obese
neutrophil pool possibly affect the neutrophil’s abil-
ity to activate and migrate to sites of inflammation.

Reprint requests to: Daniel R. Cottam, MD, 31 Woodpecker
Lane, Levittown, NY 11756, USA.
E-mail: danamycottam@yahoo.com
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This may_play a role in the higher incidence of infec-
tious complications seen in morbidly obese individ-
uals.

Key words: Morbid obesity, immune function, chronic
inflammation, L-selectin, Fc receptor, CD62L, CD11b,
CD186, neutrophil function, flow cytometry

Introduction

As early as 1934 Seifert attempted to document the
increased morbidity and mortality associated with
obesity.! Since that time progress has been made in
outlining the epidemiological data associating obe-
sity ‘with a wide variety of clinical disease
processes.>> Defining the specific defects of the
immune system, however, has proved difficult and
often contradictory.

In the past, studies of neutrophil function have
relied on such measures as total neutrophil counts,
phagocytosis function in response to anti-body
coated RBC, neutrophil proliferation in response to
bacteria, maturation of neutrophils in culture
media, adherence capability, chemotaxis ability,
and opsonic capacity to judge neutrophil func-
tion.%19 Yet, despite these attempts at characteriz-
ing immune incompetence in neutrophils of the
morbidly obese, we often have been left with con-
tradictory data.

The purpose of this study was to further evaluate
the neutrophil’s immune function by looking at
early activation cell surface markers and adherence
ligands on peripheral blood leukocytes in morbidly
obese patients, comparing them with non-obese
controls.

© FD-Communications Inc.




Methods

The Institutional Review Board of Nassau
University Medical Center, before beginning the
study, reviewed and approved this protocol. All
patients gave informed consent before their partic-
ipation in the study.

Ten non-obese subjects with no comorbidities
and BMI <26 kg/m® were recruited from the staff at
University Hospital to function as normal.controls.
They were compared with 27 patients uhdergo-ing
surgery for morbid obesity who had a/BMI 240
kg/m?. Exclusion criteria were steroid use ot a
recent history of cancer. All morbidly obese
patients had a standardized history and physical
done as part of their preoperative work-up.

Peripheral blood samples were obtained in
sodium heparin tubes from all patients. A mixed
leukocyte suspension was prepared by hypotonic
lysis of the erythrocytes and subsequent centrifu-
gation and washing with phosphate-buffered
saline. The cells were then incubated on ice with
antigen-specific monoclonal antibodies (CD11b,
CD16, CD62L) conjugated with either fluoroiso-

thiocyanate (FITC), phycoerythrin (PE), or allo- mean ‘age was 37 + 7.6 yrs (range 30 to 57) and

'they had no comorbidities. Their mean BMI was 23

phycocyanin (APC) obtained from Becton-
Dickinson Immunocytometry Systems (San: Jose,
CA). The cells were subsequently washed, and
then fixed with 1% paraformaldehyde. The antigen
panels were analyzed on a FACS Vantage flow
cytometer (BDIS, San Jose, CA) after optimization
with appropriate controls. Specific leukocyte sub-
populations were gated using side scatter and
CD14 plots. CD14 was used solely as a population
discriminator, as this molecule is seen only on
monocytes. From these gates, relative percentages
of neutrophils were obtained. Further gating of the
neutrophil subset by side scatter vs CD16 was used
to separate neutrophil and eosinophil subsets.

The flow cytometry data was evaluated using
FlowJo analytical software (Tree Star, Inc., Palo
Alto, CA). Leukocyte antigen expression, mea-
sured as geometric mean fluorescence (gmf), of the
bariatric group was then compared with the normal
control group using Student’s t-test with Sigma
Stat (SPSS, Inc., Chicago, IL) software. Statistical
significance was set at p<0.05, and all values are
expressed as mean * standard deviation. Graphical
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representations in the figures are Tukey box plots
with a mean line outlined by the 10th and 90th per-
centiles, and the 5th and 95th percentiles as error
bars. Outliers are represented by dots.

Results

Our sample group was made up of 26 females and
one male. Ethnically they consisted of 14 African
Americans, seven Caucasians, and six Hispanics.
The mean age of our sample group was 40 + 13.8
yrs (range 18 to 60). These patients had a large
spectrum of diseases that afflict the morbidly
obese, including hypertension (14), arthritis (10),
exertional dyspnea (13), venous stasis (7),
hypothyroidism (2), type 2 diabetes (3), heart mur-
mur (1), and smokers (8). The average BMI of our
sample group was 52 + 8.2 kg/m? (range 41 to 72).

The control group was comprised of seven
females and three males. Ethnically they consisted
of three Caucasian males, one Indian male, three
Caucasian females, one Indian female one Slavic

ke

+25 kg/m2 (range 21-26).

The following early leukocyte activation anti-
gens were chosen for the study: CD11b, a mono-
cyte and neutrophil complement receptor and adhe-
sion integrin; the IgG receptor CD16 (FcRIII); and
CD62L (L-selectin), a monocyte and neutrophil
Integrin.

Earlier work by Nieman et al®!! had shown that
obesity elevates neutrophil counts. This disparity
was not observed in this study where there was no
apparent difference in the relative neutrophil per-
centages (control 49% vs 51% obese).

Gating for polymorphonuclear leukocytes
(PMNLs) can be further delineated by examining
the side scatter vs CD16 distribution of this subset
(Figure 1). This plot yields two distinct groups of
PMNLSs — neutrophils and eosinophils. Eosinophils
express CD16, but exhibit a distinctly weaker sig-
nal than neutrophils. While there was no apparent
difference in the neutrophil percentages, the
eosinophil subset was significantly greater in the
obese group compared to controls (6.7% vs 1.73%,
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Eosinophil Subset Percentages
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Figure 1. Expanded eosinophil subset percentages in
morbid obesity.

p<0.001) (Figure 1). The expression of the FcRIII
receptor, a low-affinity receptor for IgG, CDI16,
was not different on the obese patients’ neutrophils
in comparison with those of the normal group (267
vs 262 gmf).

We also chose to look at the adhesion antigens
expressed on neutrophils, because there has been
previous evidence of PMNL migration dysfunction
in obesity.5%12 The neutrophil activation and adher-
ence antigen CD11b expression of the obese group
showed no apparent difference from the normals
(424 x 282 vs 498 + 295 gmf), but expression was
highly variable. However, CD62L, a selectin that
mediates the initial tethering and rolling to the
endothelial surfaces, and is shed from the surface
in the setting of acute stress,!* was decreased sig-
nificantly with respect to controls (102 vs 303 gmf,
p<0.001) (Figure 2). This difference can be further
demonstrated when looking at the ratio of CD11b

Neutrophil CD62L Expression
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Figure 2. Graph illustrating the reduced expression of
CDe62L (L-selectin) in morbid obesity.
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to CD62L expression. The ratio of CD11b to
CD62L was 6.84 in the obese while that of the con-
trols was only 1.6, p=0.013 (Figure 3)(Table 1).

Discussion

As early as 1975, Kjosen et al'® demonstrated a
decrease in glucose oxidation present in phagocy-
tosing and non-phagocytosing PMNLs taken from
obese patients when compared to controls and nor-
mals, Later, in 1977, Palmblad et al° showed that
neutrophil “bactericidal capacity was severely
reduced in moderate obesity, with an increase in
adherence. No differences were present in the
mean neutrophil chemotaxic or opsonic abilities
between obese and non-obese subjects. In addition
none of these changes could be related to plasma
lipid levels. In 1979, and again in 1980, Palmblad
et al*® demonstrated increased neutrophil adher-
ence using the same model as in 1977, with a
reduced bactericidal capacity. Also in 1980,
Chandra and Kutty” showed that in obese children,
there was decreased ability for intracellular killing

“while. the ability to phagocytose was normal.
“McMurray et al'® in 1990 demonstrated that serum

from ‘moderately obese individuals (BMI >25)
decreased the ability of neutrophils for chemotaxis
and intracellular microbial killing while the ability
for phagocytosis was retained. In 1996 Plotkin,'°
using a rat model, showed that obese Zucker rats’
PMNs were able to phagocytose yeast cells nor-
mally but their ability to kill them trailed signifi-

CDIIb/CD62 Ratio

3 .
* pgo.olalz;’
Ob]ese Con;mls

Figure 3. Graph illustrating increased ratio of

CD11b/CD62L found in obesity.




Table 1. Neutrophil Function in-Morbidly Obese and
Control Subjects

—

ObesetMean ControlstMearn - p-value

BMI 52482 32+2.5  <0.001
Age 40+13.8 37+7.6 0.312
PMNL% 51£11.6% 49+15%  0.617
Eosinophil  6.7+2.7%  1.73£1.2%  <0.001
CD11b 424+282gmf  2362+106gmf  0.888
CDe2L 303+109gmf  102+42gmf  <0.001
CD11b/

cD62L 6.8£7.7 16£0.86 0013

et

cantly when compared with lean controls,!®
Nieman'? in 1996 demonstrated that patients with a
BMI >33 have higher numbers of neutrophils than
similarly matched controls.!! Similarly in 1999
Nieman® again showed higher numbers of neu-
trophils when compared with non-obese controls.
Phagocytosis and oxidative burst activity also was
elevated in obese patients when compared, and
both these variables correlated with BMI.

The present study is unique because all but one
of the above studies dealt with patients with mod-
erate obesity (BMI <35). Our patients had a mean
BMI of 52, placing them in the super-obese cate-
gory. These patients have, on average, more med-
ical problems and carry a higher morbidity and
mortality than moderately obese patients.

Unlike the results obtained by Nieman,'? we did
not notice any significant differences in neutrophil
percentages when comparing our controls with
morbidly obese patients. The possible explanations
include differing analytical techniques andthe
higher mean BMI of our patients. It also could sug-
gest that despite the obvious chronic inflammatory
condition that obesity produces, it does not down-
regulate the production of neutrophils.

We chose to study several simultaneous variables
of neutrophil adherence, as there has only been one
model of in vitro adherence used in the past.5%!3
The first, CD11b, is a heterodimeric glycoprotein
that is expressed on the surface of neutrophils. It is
stored primarily in secondary and tertiary granules.
Once a neutrophil becomes activated, the
CD11b/CD18 complex rapidly translocates to the
cell surface where it interacts with the split product
of complement iC3b and the endothelial protein
ICAM-1 to promote neutrophil adherence once
rolling has been stopped by CD62L.1"22 CD11b

Neutrophil Dysfunction in Morbid Obesity

also functions as an intestinal adhesive molecule
during transepithelial migration of neutrophils to
the gut lumen.” The CD11b complex is up-regu-
lated in response to endotoxin, TNF, or IL-1.24%
CD11b expression was not elevated in our obese
population.

The second adhesion molecule studied was CD-
62 (L-selectin). L-selectin “mediates the first and
essential step for extravasation of leukocytes,
namely, leukocyte rolling.”!” It is also necessary
for’the: subsequent homing of lymphocytes to
lymph niodes and other immunologic organs.263 In
L-selectin deficient mice there was a dramatic
decrease in the ability of neutrophils to migrate to
sites of inflammation.*! This finding of decreased
migratory capacity has been confirmed in vivo
using the clinical model of systemic inflammatory
response syndrome.*? In our study, morbidly obese
patients were found to have severe depression in
the levels of L-selectin while maintaining normal
levels of CD11b. This dichotomy is unusual in
acute inflammation, because both CD62L and
CD11b are elevated in proportion to the insult.??
However, in clinically relevant models of chronic
mﬂammatlon such as chemotherapy and chronic

renal fallure, CD11b levels rise or remain

unchanged, while L-selectin levels are depressed.**
This alteration is evidence of chronic inflammation
and is consistent with several large series that
looked at the levels of C-reactive protein in the
morbidly obese and found them to be elevated in
proportion to BMI.3%38 Thus, chronic inflammation
results in lower levels of L-selectin expression,
which could be a factor in the higher incidence of
wound infection.

Fc receptors (FcR) are expressed on all cells of
the immunologic system as well as epithelial and
endothelial cells. There are three classes of these
receptors: Fc RI (CD64), Fc RII (CD32), and Fc
RIII (CD16). Fe Rl is a high affinity receptor and
binds IgG at normal physiologic concentrations. Fc
RII and Fc RIII are low affinity receptors and as
such only bind IgG when found in immune com-
plexes. These molecules link the humoral and cel-
lular immunity by binding the antibody to effector
cells.® FcR receptors play a variety of roles in the
human body that have been characterized using
knock-out mice lacking FcR receptors. Among the
most prominent of these roles are phagocytosis,
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degranulation, release of inflammatory mediatory
regulation of the production of oxygen radicals and
regulation of antibody production in antibody-
dependent cellular cytotoxicity. Our data found
that the expression of this antigen was not appar-
ently depressed in the morbidly obese when com-
pared with normals.

Conclusion

Discordant CD11b/CD62L levels, depressed
CD62L levels, and elevated eosinophil subset per-
centages confirm the hypothesis that a chronic
inflammatory state exists in morbid obesity.
Depression of CD62L suggests a functional
decrease in the ability of neutrophils to migrate to
sites of inflammation in obesity. This alteration
may play a role in the higher incidence of infection
seen in morbidly obese individuals. Further inves-
tigation is warranted and ongoing.
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