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Abstract

Obesity increases circulating cell-endothelial cell interactions; an early marker of inflammation in
laboratory model of sepsis, but little is known about the effect of different adipokines.
Adiponectin is an anti-inflammatory adipokine secreted by adipocytes. Adiponectin deficiency is
implicated in exaggerated proinflammatory phenotype in both obesity and sepsis via increased
proinflammatory cytokine expression. However the effect of adiponectin deficiency on circulating
cell-endothelial cell interactions in polymicrobial sepsis is unknown. Furthermore although brain
dysfunction in septic patients is a known predictor of death, the pathophysiology involved is
unknown. In the current study, we examined the effects of adiponectin deficiency on leukocyte
(LA) and platelet adhesion (PA) in cerebral microcirculation of septic mice. Adiponectin deficient
(Adipog~~: Adko) and background strain C57BI/6 (wild type (WT)) mice were used. Sepsis was
induced using cecal ligation and puncture (CLP). We studied LA and PA in the cerebral
microcirculation using intravital fluorescent video microscopy (I\VM), blood brain barrier (BBB)
dysfunction using Evans Blue (EB) leakage method and E-selectin expression using dual
radiolabeling technique in different WT and Adko mice with CLP. Adiponectin deficiency
significantly exaggerated LA (WT-CLP:201 + 17; Adko-CLP: % 53 cells/mm?2; P < 0.05) and PA
(WT-CLP:125 + 17; Adko-CLP:188 + 20 cells/mm?; P < 0.05) in cerebral microcirculation, EB
leakage (WT-CLP:10 + 3.7; Adko-CLP:24 + 4.3 ng/g x pl plasma; P < 0.05) and E-selectin
expression (WT-CLP:0.06 + 0.11; Adko-CLP:0.44 + 0.053 ng/g; P < 0.05) in the brain tissue of
the mice with CLP. Furthermore, E-selectin monoclonal antibody (mAb) treatment attenuated cell
adhesion and BBB dysfunction of Adko-CLP mice. Adiponectin deficiency is associated with
exaggerated leukocyte and PA in cerebral microcirculation of mice with CLP via modulation of E-
selectin expression.

INTRODUCTION

Sepsis and septic shock are the tenth leading causes of death in the United States (1).
Leukocyte/platelet-endothelial cell interaction is a critical rate limiting step in endothelial
dysfunction in sepsis (2,3). Endothelial dysfunction is implicated in tissue damage and organ
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failure leading to increased mortality in sepsis and septic shock (4,5). Early organ failure in
sepsis and septic shock affect lung, heart, liver, kidney, and brain. While respiratory, liver
cell, renal, and heart failure are well studied in sepsis, relatively little is known about the
sepsis associated brain dysfunction. Recent data indicate that brain dysfunction in sepsis
precedes the onset of shock, making it one of the earliest organs to be involved in multiple
organ dysfunction syndrome of sepsis (6). Brain dysfunction, especially the blood brain
barrier (BBB) dysfunction in sepsis is linked to increased mortality in sepsis (7,8).

Obesity incidence has increased dramatically since the 1990s across the world (9). Evidence
suggests that obesity is associated with increased mortality in critically ill patients including
those with septic shock (10,11). We have shown previously using a rodent model of sepsis
that that obese-septic mice had increased circulating cell-endothelial cell interactions via
exaggeration of adhesion molecule expression in the cerebral microcirculation (12-14).
Specifically, using cecal ligation and puncture (CLP) model, we have reported that increased
BBB dysfunction in obese-septic mice occurs by increased leukocyte (LA) and platelet
adhesion (PA) via modulation of P-selectin expression in the brain (12-14). However, the
effect of different adipokines on the course of sepsis and septic shock is largely unknown.

Adiponectin is an anti-inflammatory adipokine secreted by adipocytes. Obesity is an
adiponectin deficient state (15). Adiponectin deficiency is associated with exaggerated
inflammatory response in patients with critical illness including sepsis (16,17). In a rodent
model of polymicrobial sepsis, adiponectin deficiency is implicated in development of
proinflammatory phenotype (18,19). Furthermore, replacement of adiponectin in adiponectin
deficient mice results in attenuation of endothelial dysfunction in aortic endothelial cells,
suggesting a protective role for adiponectin in tumor necrosis factor-induced inflammation
(19). Adiponectin deficiency is also known to modulate tumor necrosis factor-induced
inflammatory changes in the intestinal microcirculation via endothelial cell adhesion
molecule expression (20). However the exact effect of adiponectin deficiency on circulating
cell-endothelial cell interaction in vivo in a clinically relevant model of polymicrobial sepsis
is unknown. Especially, the effect of adiponectin deficiency on cerebral microcirculation in
sepsis is unknown.

We hypothesized that adiponectin deficiency may alter BBB dysfunction by increasing
leukocyte and PA via adhesion molecule expression in polymicrobial sepsis. In the current
study we tested the effect of adiponectin deficiency on the leukocyte/platelet-endothelial cell
interaction, adhesion molecule expression and barrier dysfunction in the cerebral
microcirculation in rodent sepsis. We found that adiponectin deficiency is associated with
increased LA/PA and BBB dysfunction in sepsis. We further observed E-selectin modulated
this increased cell adhesion in cerebral microcirculation.

METHODS AND PROCEDURES

Animals

This study was approved by the Institutional Animal Care and Use Committee of the Wake
Forest University School of Medicine, Winston-Salem, NC and was performed according to
the National Institutes of Health guidelines. Mice with homozygous deficiency for
adiponectin (Adko: Adipog~~) and background strain of C57BI/6 (wild type (WT) (n = 5-7/
group for each parameter and 5—7 weeks of age) were used. All WT mice were purchased
from Jackson Laboratories (Bar Harbor, ME). Breeding pairs for homozygous adiponectin
deficient (Adipoq~~: Adko) mice were obtained from Dr Lawrence Chan, Baylor College
of Medicine; Houston TX and mice were bred in Assessment and Accreditation of
Laboratory Animal Care approved facility at Wake Forest School of Medicine. Adipog™~
mice were developed by Dr Chan on C57BI/6 background. Adipog~~ and C57BI/6 mice are
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known to have identical body weights, similar fat pad weights, plasma lipid, and leptin
levels (21). C57BI/6 mice are used as a background stain for Adipogq™~ mice in literature
(18,20,21).

Sepsis was induced using CLP. This model of sepsis is very well described in literature (12).
Briefly, we anesthetized the mice by injecting ketamine hydrochloride (150 mg/kg) and
xylazine (7.5 mg/kg) intramuscularly. A two-centimeter midline incision in the abdomen
was made; the cecum was isolated, tightly ligated and perforated three times with a 20-
gauge needle. A special precaution was taken to ensure that intestinal obstruction was not
caused. Using a cotton swab, fecal contents were squeezed to ensure patency and small
amount of feces expressed was spread around the cecum. The abdominal incision was closed
in two layers (peritoneum and skin) and each mouse then received fluid resuscitation with
subcutaneous administration of 1 ml of normal saline.

The Sham-operated mice underwent laparotomy and exteriorization of cecum and fluid
resuscitation as described above, without CLP. The abdomen was closed in two layers as
described above.

Intravital fluorescent video microscopy (IVM)

Four hours after CLP/Sham surgery, the cerebral microcirculation of the mice was studied,
using 1VM as described previously (12). Since preliminary experiments revealed no
differences in the inflammatory responses at 4 h vs. 6 h after CLP all subsequent
experiments were performed using a postinjury period of 4 h (data not shown). The mice
were anesthetized using intramuscular ketamine hydrochloride (150 mg/kg i.m.) and
xylazine (7.5 mg/kg i.m.). A tracheotomy, femoral arterial and femoral venous cannulations
were performed. The head of the mouse was fixed in a stereotaxic frame and a right parietal
craniotomy was performed. Dura was left intact as described previously (12-14). A round
cover glass was placed on the cranial window with an artificial cerebrospinal fluid filling the
space between the cranial window and the cover glass. All the animals were placed on
mechanical ventilator and allowed to stabilize for 30 min prior to observation of cerebral
postcapillary venules (just prior to penetration into the cerebral cortex) under an upright
microscope.

Circulating cell-endothelial cell interactions

In order to visualize interactions between leukocytes/platelets and venular endothelium in
the mouse brain, leukocytes were labeled in vivo by injecting intravenous acridine orange
(0.05% in 100 pl of phosphate buffered saline). The leukocyte-endothelial interactions were
recorded prior to the infusion of platelets. Platelets were labeled ex vivo with
carboxyfluorescein diacetate succinimidyl ester (90 umol/I). This allowed separate
monitoring of both cell types in each venule, since platelets were observed after significant
acridine orange fluorescence was no longer detected.

The details of the platelet isolation technique are as outlined previously (12). Contamination
of the platelet suspension by leukocytes was evaluated from a 25 pl sample to ensure that
the leukocyte count did not exceed 0.01%. The platelets (n = 100 x 106) were infused
intravenously over 5 min (yielding <5% of the total platelet count) and allowed to circulate
for a period of 5 min before videotaping. Evidence suggests that these platelet isolation
procedures have no significant effect on the activity or viability of isolated platelets (22).

Postcapillary venules (three to five in number) in each mouse brain were recorded to
quantify leukocyte and PA, with 5-7 mice per group. Each vessel recording was analyzed
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for 1 min. A circulating cell (leukocyte/platelet) was considered to be adherent if it remained
stationary for at least 30 consecutive seconds of the 1 min recording. The mean of the
average values of leukocyte and PA determined in each mouse were then used to generate a
group mean.

Platelets recordings were reanalyzed for the platelet velocity. Only the noninteracting
platelets (with the endothelium/leukocyte) were used to assess platelet velocity. Estimates of
pseudo-shear rate in venules were obtained using measurements of venular diameter and the
maximal velocity of noninteracting and free flowing platelets (V) according to the
following formulation: pseudo shear rate = ((Vp/1.6)/venular diameter) x 8/s (23). Venular
wall shear rates (WSRs) are important to elucidate the effect of venular WSRs on leukocyte/
PA in cerebral microcirculation of different groups of mice.

Evans blue leakage in the brain

Evans blue (EB) leakage method was used to evaluate the BBB dysfunction as described in
literature (13,24). Each mouse received of 2% EB (4 ml/kg) intravenously within 15 min of
injury. Each mouse was anesthetized 4 h after initial injury and blood sample was obtained
from the left ventricle. The left ventricle then was perfused with normal saline at 110 mm
Hg until clear fluid appeared through the right atrial incision. Whole brain tissue was
harvested, weighed and homogenized and sonicated in 50% trichloroacetic acid and
centrifuged at 10,000 rpm for 20 min. The supernatant obtained was read on
spectrophotometer at 610 nm wavelength read against a concentration curve.

The blood sample from left ventricle also was centrifuged and 20 pl plasma was diluted in
980 pl of trichloroacetic acid and then processed and read the same fashion as the brain
tissue as stated above. EB leakage was expressed as ng/g brain tissue/ul plasma activity.

In vivo quantification of adhesion molecule expression

The adhesion molecule expression in the brain tissue was quantified using dual radiolabeled
monoclonal antibody (mAb) technique as described previously (25). The E-selectin binding
mADb (cat. no. 553748; BD Pharmingen, San Jose, CA) was labeled with 1251 and the
nonbinding control mAb (cat. no. 553926; BD Pharmingen) was labeled with 131| using the
iodogen method (25).

The dual radiolabeled mAb procedure was performed 4 h postCLP or Sham surgery. The left
external jugular vein and carotid artery were cannulations were performed for venous and
arterial access. A mixture of 10 pg of 1251-labeled E-selectin mAb and a dose (0.5-5.0 g
depending on 131] decay) of nonbinding mAb was injected slowly via the jugular venous
cannula and allowed to circulate for 5 min. After obtaining a blood sample from the carotid
catheter, bicarbonate-buffered saline (pH: 7.4) was exchanged isovolemically by
simultaneous infusion of bicarbonate-buffered saline through the jugular vein and
withdrawal of blood/buffer from the carotid arterial catheter. Subsequently, after transection
of the inferior vena cava at the thoracic level, a copious flushing with bicarbonate-buffered
saline through the carotid catheter was performed. Whole brain tissue was harvested and
weighed.

The method for calculating E-selectin expression has been described previously (25,26).
The 1251 (binding mAb) and 1311 (nonbinding mAb) activities in different tissues and in 50
pl samples of cell free plasma were counted in a 1480-011 Wizard 3 gamma-counter
(Wallac, Turku, Finland), with automatic correction for background activity and spillover. A
small aliquot (2 pl) of the radiolabeled mAb mixture was assayed in order to determine total
radioactivity of injectate of each labeled mAb. The remaining radioactivity in the syringe
used to inject the mixture and the tube used to mix the mAbs were subtracted from the total
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injected activity. The accumulated activity of each mAb in an organ was expressed as the
percent of the injected activity (ng mAb) per gram of tissue. E-selectin expression was
calculated by subtracting the accumulated activity per gram tissue of the nonbinding mAb
(1311 1gG isotype) from the activity of the binding anti-E-selectin mAb (1251 10E9.6).
Previous reports suggest, that following radio-iodination mAbs retain their functional
activity (26). It has also been shown that constitutive and induced expression of E-selectin
are undetectable in different tissue beds of E-selectin deficient mice (27).

Experimental protocol

WT mice (C57BI/6) and adiponectin deficient (Adko) mice were subjected to Sham or CLP
surgery as described. After initial injury, mice were allowed to awaken. All the mice were
reanaesthetized for cannulations, tracheotomy, craniotomy (for IVM experiments) or
cannulations alone (for dual radiolabeling) or transcardiac perfusion of the normal saline
(for EB leakage) and further procedures were performed for a specific read out (cell
adhesion, EB leakage or E-selectin expression) at 4 h from the initial injury.

In a separate group of Adko mice, the mice were subjected to CLP and were treated with E-
selectin mADb (cat. no. 553748; BD Pharmingen 2 mg/kg body weight) intravenously within
15 min of injury. These mice were then reanesthetized and underwent tracheotomy, femoral
arterial and venous cannulations, and craniotomy for IVM experiments or transcardiac
perfusion for EB leakage.

Statistical analysis

RESULTS

The data were analyzed using a one-way ANOVA with Fisher’s (post hoc) test in all
statistical comparisons. All values are reported as means * s.e. Statistical significance was
setat P < 0.05.

Mean arterial pressure, venular pseudo wall shear rates, arterial pH/PaC0O2, and body

weight

Venular WSRs indicate the background blood flow in that particular blood vessel and in
some studies low WSRs are correlated to the leukocyte adhesion in various models of
inflammation (28). Mean arterial pressures (MAP) and venular WSRs in different groups of
mice are shown in Table 1. There was a significant decrease of MAP in WT-CLP and Adko-
CLP mice compared to their respective Sham counterparts. Difference between the MAP of
WT-CLP vs. Adko-CLP mice was not statistically significant. Similarly, the WSR in
cerebral postcapillary venules of WT and Adko-CLP mice were significantly lower than in
their respective Sham counterparts. Furthermore, the WSR in the cerebral postcapillary
venules of Adko-CLP mice were significantly lower than those of the WT-CLP mice,
supporting decreased cerebral blood flow in Adko-CLP mice.

Body weights, arterial PaCO2, and pH of all the groups of mice were not significantly
different from each other as depicted in Table 1. Cerebral hemodynamic is extremely
dependent on arterial PaCO2 and pH. In order to be able to evaluate the effect of underlying
injury of sepsis without the confounding effects of the same on cerebral microcirculation, all
the mice were mechanically ventilated to equalize pH and PaCO2. As shown in the table,
pH, PaCO?2 in all the groups were not significantly different from each other.

Obesity (Silver Spring). Author manuscript; available in PMC 2012 March 1.
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deficiency increases CLP-induced leukocyte adhesion in the cerebral

microcirculation

Adiponectin

Adiponectin

Adiponectin

Figure 1 depicts the LA responses in cerebral postcapillary venules of WT and Adko mice
with Sham and CLP surgeries. LA in WT and Adko mice with Sham surgery were not
significantly different from each other. In both, WT and Adko mice, there was increased
number of adherent leukocytes in cerebral microcirculation of postCLP mice compared to
their respective Sham counterparts. Moreover, Adko-CLP mice had significantly enhanced
LA in cerebral postcapillary venules compared to WT-CLP mice.

deficiency increases PA in cerebral microcirculation in sepsis

The PA responses in cerebral postcapillary venules of WT mice subjected to Sham and CLP
and Adko-CLP mice are shown in Figure 2. Similar to LA response, PA in WT and Adko
mice with Sham surgery were not significantly different from each other. In both, WT and
Adko mice, there was increased number of adherent platelets in CLP mice compared to their
respective Sham counterparts. Moreover, Adko-CLP mice had significantly enhanced PA in
cerebral postcapillary venules compared to WT-CLP mice.

deficiency exaggerates BBB dysfunction in sepsis

BBB dysfunction is implicated in leukoencephalopathy and poor outcomes in septic patients
(7). EB leakage method is used for the assessment of BBB dysfunction in sepsis (13,24). We
demonstrated BBB dysfunction (using EB leakage) method in WT and Adko mice subjected
to Sham and CLP surgeries and results are depicted in Figure 3. EB leakage was increased in
both, WT and Adko mice with CLP compared to their Sham counterparts. Moreover, EB
leakage was significantly increased in Adko-CLP compared to WT-CLP mice.

deficiency is associated with increased E-selectin expression in the brain

tissue after sepsis

CLP-induced sepsis is associated with increased E-selectin and P-selectin expression (29).
To study the effect of adiponectin deficiency on the adhesion molecule expression in the
brain in mice with sepsis, we measured the expression of E-selectin and P-selectin in the
brain tissue of WT and Adko mice with Sham and CLP. Figure 4 demonstrates the E-
selectin expression in the brain tissue of WT and Adko mice subjected to Sham and CLP. In
both, WT and Adko strains, there was a significant increase in the E-selectin expression of
brain tissue of postCLP mice compared to their respective Sham counterparts. While there
was no significant difference between WT and Adko mice with Sham surgery, there was a
significant increase in the brain E-selectin expression in Adko-CLP mice compared with
WT-CLP mice. However, while there was a significant increase in the P-selectin in the brain
tissue of the WT-CLP mice compared to the WT-Sham mice (consistent with our previous
work), there was no further increase in the brain P-selectin expression of the Adko-CLP
mice compared to either Sham or WT-CLP mice (data not shown).

E-selectin monoclonal antibody treatment attenuates leukocyte and PA and BBB

dysfunction

in the cerebral microcirculation of adiponectin deficient mice with sepsis

We further studied the effect of adiponectin deficiency on modulation of E-selectin in
sepsis, by treatment of adiponectin deficient mice with E-selectin mAb. As shown in Figure
5, there was a marked reduction of LA and PA in the cerebral microcirculation of Adko-
CLP mice with E-selectin mAb treatment compared to the untreated mice. Moreover, E-
selectin mAb treatment in the Adko-CLP mice showed significantly attenuated EB leakage,
indicating decreased BBB dysfunction in the brain as shown in Figure 6. Together, the
results from Figures 4-6 indicate that adiponectin modulates the BBB dysfunction via LA
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and PA by an E-selectin dependent mechanism in the cerebral microcirculation during
sepsis.

DISCUSSION

Adiponectin is an anti-inflammatory adipokine secreted by adipose tissue. Obesity, a known
adiponectin deficient state (15), is associated with increased mortality and morbidity in
septic patients (11). We and others have demonstrated that obesity exaggerates
microvascular dysfunction in different microvascular beds in rodent model of CLP (12,30).
The effect of adipokines individually or in combination in sepsis-induced inflammation
needs to be characterized further. Recently published report suggests that adiponectin
deficiency and insulin resistance seen in lean septic patients is comparable to that seen in the
morbid obesity states (16). Adiponectin deficiency is associated with microcirculatory
disturbances in tumor necrosis factor-induced intestinal inflammation and insulin resistance
(20), increased levels of proinflammatory cytokine expression and increased mortality in
mice with CLP (18,19). Despite these observations, how adiponectin deficiency affects the
microcirculation in clinically relevant polymicrobial sepsis is unknown.

LA and PA are the rate limiting steps in the endothelial dysfunction and microcirculation
changes in sepsis (2,3). We showed previously that LA/ PA in cerebral microcirculation and
BBB dysfunction of mice subjected to CLP are significantly increased compared to the
Sham operated mice (13,14). Here we show for the first time to our knowledge, that
enhanced LA and PA in the cerebral microcirculation occur in Adko-CLP mice compared to
the WT-CLP mice. The mechanisms responsible for this could be complex. One possibility
is decreased WSR in the postcapillary venule. Low venular WSR or low blood flow state is
shown to increase LA in other models of inflammation (28). We studied the WSRs in our
study to elucidate this effect further and WSRs of our groups of mice are shown in Table 1.
The lowest venular WSR we report in this study is in Adko-CLP mice (151 + 12.7471).
Decreased WSR by itself could be a factor for increased leukocyte adhesion in Adko-CLP
group. However, we reported previously that in nonseptic mice, the venular WSRs required
to induce LA and PA in cerebral microcirculation are lower (51-100/s) (31,13) than the
lowest observed group in this study (Adko-CLP: 151 + 12.7471), making it less likely to be
a major factor.

A major contributor to LA/PA could be changes in selectin expression. We and others
reported previously that the adhesion molecule expression is increased in different tissues,
including brain in mice subjected to CLP (12,29). In the current study, we measured
adhesion molecule (E- and P-selectin) expression in the brain tissue of WT and adiponectin
deficient mice with CLP. We showed that there was a significant enhancement of E-selectin
expression in the brain tissue of Adko-CLP mice compared to WT-CLP mice. Furthermore
Adko-CLP mice, when treated with E-selectin monoclonal antibody, showed a marked
reduction of cell adhesion and EB leakage compared to untreated counterparts. These two
observations together support the notion that E-selectin plays a major role in CLP-induced
cell adhesion and BBB dysfunction in adiponectin deficient mice.

We also studied P-selectin expression in WT and Adko mice with CLP. Consistent with our
earlier reports in WT mice, we showed significant increase in P-selectin in the WT-CLP
compared to the WT-Sham mice (12,13,32)). However, we did not observe upregulation of
P-selectin expression in the brain tissue of Adko-CLP mice compared to either Sham or
WT-CLP mice. Differential expression of E-selectin and P-selectin are described in
literature (33,34). Our data suggest that adiponectin deficiency modulates E-selectin
expression but not P-selectin expression in mouse brain with CLP. The exact mechanism
responsible needs further evaluation.
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Sepsis-induced BBB dysfunction is described in literature (24) and linked to poor outcomes
in septic patients (7). In our previous work, we have shown that the BBB dysfunction is
exaggerated in obese-septic compared to lean-septic mice (31). In the current study we
demonstrate that the Adko-CLP mice had significantly increased BBB dysfunction
compared to the WT-CLP mice. Our current data suggest that adiponectin deficiency seen in
obesity may be responsible for at least part of the exaggeration of BBB dysfunction seen in
obese-septic mice. We also show that the BBB dysfunction is attenuated in Adko-CLP mice
with E-selectin monoclonal antibody treatment compared to untreated group, along with the
attenuation in LA/PA. Literature suggests that while adiponectin does not cross the BBB, it
decreases proinflammatory cytokine expression by the brain endothelial cells
(35).Adiponectin deficiency is known to increase the expression of the same
proinflammatory cytokines such as tumor necrosis factor and IL-6 in polymicrobial sepsis
(18) that are known to modulate adhesion molecule expression (36). These results together
suggest that the adiponectin deficiency exacerbates the LA/PA and subsequent BBB
dysfunction via modulation of E-selectin expression which in turn is known to be
upregulated by adiponectin deficiency (20).

Adiponectin deficiency is implicated in obesity-induced exaggeration of inflammation (37).
In the current study, we show that the sepsis-induced inflammation in adiponectin deficient
mice is exaggerated via modulation of E-selectin, an adhesion molecule expressed
predominantly by endothelial cells. In the current study, we studied adiponectin deficiency
in lean mice, while the impact of adiponectin deficiency in obese mice needs to be studied
further. Additionally, while we studied acute inflammation in adiponectin deficient mice,
this finding may have an impact in chronic inflammatory states such as Alzheimer’s disease.
The impact of adiponectin deficiency on brain dysfunction in chronic inflammatory states
needs to be explored further.

In conclusion, adiponectin deficiency may contribute brain dysfunction during sepsis by
enhancing LA and PA and in turn BBB dysfunction in cerebral microcirculation. E-selectin
expression plays a dominant role in this process, but a role for P-selectin expression is not
apparent in our model. These processes may contribute to exaggerated inflammatory
phenotype seen in obesity.
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Figure 1.

CLP induced leukocyte adhesion in the cerebral microcirculation was significantly increased
in adiponectin deficient mice. Intravital fluorescent microscopy showed that WT and Adko
mice subjected to CLP had significantly increased leukocyte adhesion when compared to
Sham operated controls (*P < 0.05). Adiponectin deficiency significantly exaggerated
leukocyte adhesion vs. WT-CLP in the cerebral microcirculation (*P < 0.05). Adko,
adiponectin knockout; CLP, cecal ligation and puncture; WT, wild type.

Obesity (Silver Spring). Author manuscript; available in PMC 2012 March 1.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Vachharajani et al.

Platelet adhesion/mm?

225

200

175

150

125

100

75

50

25

Page 12

!
]
O
—
U

| HENNNRRENENENRREN|

WT Adko

Figure 2.
CLP induced platelet adhesion in the cerebral microcirculation was significantly increased in

adiponectin deficient mice. Intravital fluorescent microscopy showed that WT and Adko
mice subjected to CLP had significantly increased platelet adhesion when compared to
Sham operated controls (*P < 0.05). Adiponectin deficiency further exaggerated platelet
adhesion response vs. WT-CLP in the cerebral microcirculation significantly (*P < 0.05).
Adko, adiponectin knockout; CLP, cecal ligation and puncture; WT, wild type.

Obesity (Silver Spring). Author manuscript; available in PMC 2012 March 1.



1duosnuey JoyIny vd-HIN 1duosnuey JoyIny vd-HIN

1duosnuey JoyIny vd-HIN

Vachharajani et al. Page 13

30 -

N
()
I

N
o
1

EB leakage ng/g-ul plasma
S o

WT Adko

Figure 3.

Adiponectin deficiency significantly increased CLP-induced blood brain barrier dysfunction
in mice. Evans Blue Dye leakage in WT and Adko mice CLP was significantly increased
compared to Sham operated mice (*P < 0.05). CLP-induced dye leakage was significantly
increased further in Adko-CLP vs. WT-CLP mice (*P < 0.05). Adko, adiponectin knockout;
CLP, cecal ligation and puncture; WT, wild type.
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Figure 4.

CLP induced E-selectin expression in the brain is significantly increased in adiponectin
deficient mice E-selectin expression measured with dual radiolabeling technique showed
that WT and Adko mice with CLP had significantly increased E-selectin expression in the
brain when compared to Sham operated controls (*P < 0.05). Adko-CLP mice showed
significantly increased E-selectin expression compared to WT-CLP (*P < 0.05). Adko,
adiponectin knockout; CLP, cecal ligation and puncture; WT, wild type.
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Figure 5.

E-selectin monoclonal antibody treatment decreased leukocyte and platelet adhesion in the
brain of adiponectin deficient mice with CLP. E-selectin monoclonal antibody treatment in
Adko-CLP mice lead to significantly decreased leukocyte and platelet adhesion in the brain
when compared to Adko-CLP mice without treatment. However, the leukocyte and platelet
adhesion in Adko-CLP+E-sel mAb group remained significantly higher than the Adko-
Sham group (*P < 0.05 vs. Adko-Sham; TP < 0.05 vs. Adko-CLP). CLP, cecal ligation and
puncture.
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Figure 6.

E-selectin monoclonal antibody treatment decreased Evans Blue dye leakage in the brain of
adiponectin deficient mice with CLP. E-selectin monoclonal antibody treatment in Adko-
CLP mice lead to significantly decreased Evans Blue dye leakage in the brain when
compared to Adko-CLP mice without treatment (*P < 0.05 vs. Adko-Sham; #P < 0.05 vs.
Adko-CLP). There was no significant difference in the EB leakage of Adko-Sham and
Adko-CLP + E-sel mAb treatment groups. Adko, adiponectin knockout; CLP, cecal ligation
and puncture; E-sel mab, E-selectin monoclonal antibody.
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