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ABSTRACT:

Intercellular adhesion molecule 1( ICAM-1) and vasular cell adhesion molecule
VCAM-1 are members of the immunoglobulin superfamly bind to other
members of the superfamily, to integrins or to a dierse range of additional
counter-receptors. E-selectin which is presented oendothelial cells when its
activated acutely. Serum levels of adhesion moleadl like ICAM-1 measurement
are possible after shedding of these molecules froattive surface of endothelial
cells and macrophages in diabetes patients follomg hyperglycemia as in patient
with LADA and type Il diabetes mellitus .So that ths study was done for
measuring serum level of ICAM-1,VCAM-1 and E-Seledh Profile in type Il
diabetes and latent autoimmune diabetes of adult @hstudy their relation with
level of HbAL1C , gender , age ,BMI and complicatiomf diabetes. In the study the
serum of 36 patients with type2 diabetes mellitus34 patients with LADA and
20 healthy subjects test by ELISA technique for mesauring the level of ICAM-
1,VCAM-1 and E-selectin . The study resulted in themean sVCAM-1level of
control group was significantly lower than D.M.2 ard LADA group, P<0.05. The
SE- Selectin level was higher in LADA group than e@ntrol and D.M. type 2
group & significantly different when compared to catrol group (P<0.05). The
sVCAM-1 level had a significant positive correlatim (R=0.25, P=0.017) with
BMI in all groups. High level of (sICAM-1,sVCAM-1 and sE-Selectin ) are

associated with increased incidence of complicatia
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Introduction:

Intercellular adhesion molecule 1(ICAM-1 ) and vasular cell adhesion molecule
(VCAM-1) are Members of the immunoglobulin superfamily bind to other
members of the superfamily, to integrins or to a dierse range of additional
counter-receptors!?.The intercellular adhesion molecule 1 (ICAM-1), wich are
CD54; is present on normal endothelial cells, but xpression increased in
atherosclerosis early stage$®). Relevant increment in expression of ICAM-
loccur when there is IFN-y, TNF- o , IL-1 p and endotoxin of bacteria
stimulation and this will lead to increased presene of these molecules in the
activated endothelium®. The vascular cell adhesion molecule 1 (VCAM-1) ia
transmembrane glycoprotein. Up regulation of VCAM-1 occur when TNFa and
IL-1stimulated, as when happened in the atheroscletic lesion ®). E-selectin
(also called endothelial-leukocyte adhesion moleaull), which is CD62E, is
present on endothelial cells when its activated ately. E-selectin enhances
rolling of leukocyte to the inflammatory sites endthelium and is found in
atherosclerotic plaques after cytokine stimulation®. Serum levels of adhesion
molecules like ICAM-1measurment are possible aftershedding of these
molecules from active surface of endothelial cellsand macrophages in

atherosclerotic lesions and this is so important lmause it can give a clue for the
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endothelial cell activation in atherosclerosis”). Elevation of serum levels of
SICAM-1 is present in type 2 diabetes mellitus pagints. However, increased
levels also found in normoglycemic subjects aftercate hyperglycemia. These
results suggest that increment in the adhesive faats of endothelium occurred
following hyperglycemia that can be avoided or lowed by insulin therapy ®

serum E-selectin levels will decreased when bloodigar is well controlled, but

sVCAM-1 levels will not change. A significant asseation present between the
sE-selectin decrement and insulin sensitivity incmaent. So microvascular and
macrovascular diabetic complications risks in diab&s mellitus type 2 patients
can be reduced by these changé¥ It was found by previous studies lipoprotein
oxidation and protein glycation were suggested tacrease binding of monocyte
to the vessels of diabetic patienf!®). Acute and chronic increment in blood
glucose will stimulate expression of adhesion molgles, like VLA-4 and ICAM-1

and lead to activation of endothelium®b.Also diabetic patients have increased

serum levels of adhesion molecules such as ICAMMCAM-1, and E-selectin®2),
Patients and method:

Ninety individual were enrolled in this study at the period from June, 2013 to
January, 2014.They were divided into 36 patients #h type2 diabetes mellitus
,34 patients with LADA and 20 healthy subjects asantrol. All patients were
selected randomly from Diabetes outpatient clinic i AL-Hussein Teaching
Hospital. Descriptive variables of patients includd: name, age, gender, type of
diabetes, type of treatment (insulin, OHD, diet ormixed), FBS, HA1C, BMI,
complications they were suffered due to D.M. and duration of disease.
All serum sample were tested by ELISA technique. Té ELISA kits were being
used Human sICAM-1 platinum ELISA (eBioscience, U8), Human sVCAM-1
platinum ELISA (eBioscience, USA) and Human sE-settin platinum ELISA
(eBioscience, USA).

Results:
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The table (1) showed the mean values of SICAM-1YE€AM-1 and sE- selectin, it
had been noticed that the mean sVCAM-1 of control pup was significantly
lower than D.M.2 and LADA group, P<0.05. sE- Selest was higher in LADA
group than control and D.M.2 group & significantlly different when compared to
control group (P<0.05), while no significant diffeence had been found among
D.M.2 and LADA group, P>0.05 as illustrated in tabé (1). Table (2) was
showing the following statistical result :there wa a statistically significant
positive correlation between the levels of sVCAM-land HA1C, (R = 23,
P=0.028), but sk- selectin was inversely correlate®= -0.20, P=0.047). It had
been found that mild to moderate correlation (accading to the value of R) exists
between sICAM-1,sVCAM-1 and sE-selectin and the dation of D.M., this
correlation was not statistically significant, P>005. Only sVCAM-1 level had a
significant positive correlation (R=0.25, P=0.017Ayith BMI while other markers
had not. P>0.05. sICAM-1 had significantly positive/ correlated with the age, &
the mean sICAM-1, increased with the age, R = 0.2%=0.006. No statistically
significant differences between both genders in thenean values of markers were
found, in all correlation tests P>0.05. Some mkers are higher in obese
patients; others are higher in overweight & normalweight although results are
still statistically non significant (p-value>0.05) as show in table3,4. As shown in
table 5, no significant differences in mean valuesf the 3markers(sICAM-
1,sVCAM-1 and sE-selectin) were found when those .2 cases were compared
with complications against those without, P> 0.050n the contrary among cases
with LADA, the only significant difference was fourd in the sE-selectin marker,
where the mean value in those with complication waigher than those without
complication; (74 + 6) vs. (56£3) respectively, P=@1, (Table 5).  In tables 6& 7
regarding comparison values of markers to differentcomplications in both
LADA & D.M.2 cases it shows no statistical signifiance where p-

value<0.05(significant difference).

Table (1): Comparison of mean values of Adhesion ntecules markers of the studied groups.
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DM2 LADA Control Compared
Marker P-value
(No.=36) (No.=34) (No.=20) groups
SICAM-1 DM2 vs. LADA 0.99NS
(ng/m) 233.7 £ 90.6 234.2+51.4 199.3£10.1 | DM2 vs. control | 0.18NS
ng/m
S LADA vs. | 0.17NS
DM2 vs. LADA 0.82NS
sVCAM-1 ;
- 592.9+88.3 651.6+97.5 161.9 + 29..4 | DM2 vs. control | 0.006sig
(ng/ml) LADA VS- 1 0.002sg
controls
DM2 vs. LADA 0.81NS
sE-Selectin
56.6 +24.6 59.8+17.3 42.9+195 |DPM2vs. control | 0.05NS
(ng/ml) LADA VS. 0.015s5g
controls

* NS: not significant, sig : significant. DM :diabees millets , LADA :latent autoimmune diabetes of dult.

Table (2): significant correlation of markers (sICAM-1, sVCAM-1 and sE- selectin) with
HbA1lc, Duration, BMI ,Age and gender.

Marker vs. HbAlc Marker vs. | Marker vs. BMI Marker vs. Age Marker vs.gender
Duration

Markers

(R) P-value (R) P- (R) P-value (R) P-value | (R) P-

value value

sICAM-1 0.01 0.37 0.11 0.38 0.020 0.85 0.29 0.006% 0.16 0.88
sVCAM-1 0.23 0.028* - 0.084 0.49 0.25 0.017* 0.003 | 0.96 - 0.020 0.85
SE- selectin -0.20 0.047* -0.87 0.48 - 0.088 0.41 0.055 0.61 0.1 0.47

Pearson Correlation coefficient (R), *Correlation is significant at P<0.05.
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Table (3): Comparison of mean values of the markersICAM-1,sVCAM-1 and sE-selectin

according to BMI categories of 36 DM2 cases. (valaerepresented the mean values of the

markers).
MI DM | Normal (18 - 24.9) | Overweight (25 - 29.9) | Obese (>=30) | p-value
Mean SD Mean SD Mean| SD
SICAM-1 264.7 55.6 226.7 20.0 229.8 6.9 0.77
(ng/ml)
sVCAM-1
770.5 256.5 669.1 115.0 886.6 1812 0.54
(ng/ml)
sEselectin 75.2 173 | 540 4.3 498| 45| 0.12
(ng/ml)

Table (4): Comparison of mean values of the markersICAM-1,sVCAM-1 and sE-selectin

according to BMI categories of 34 LADA cases. (vaks represented the mean values of the

markers).
BMI Normal weight | Overweight
Obese (>=30) P-
LADA (18 - 24.9) (25 - 29.9)
value

Mean SD Mean | SD Mean SD
e 234.8 17.9 230.8 11.3 245.0 24.8 0.87
1(ng/ml)
sVCAM-1

924.6 169.2 790.1 142.2 726.8 277.4 0.78
(ng/ml)
sE-selectin

63.1 5.8 57.3 3.7 61.6 8.9 0.67
(ng/ml)
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Table (5): Comparison of mean values of markers sI&8M-1,sVCAM-1 and sE-selectin according

to presence of complications among the 36 DM2 casasd the 34 LADA cases.

DM2 cases no.36 LADA cases34.
With Without P- | With Without p-value
Markers complication | complication value | complication | complication
No.=11 No.=25 No.=7 No.=27
Mean | SD Mean | SD Mean | SD Mean | SD
SICAM-
268 30 218 17 0.13 | 236 19 234 10 0.92
1(ng/ml)
sVCAM-
652 189 | 567 98 0.66 | 733 214 | 631 111 | 0.68
1(ng/ml)
SE- 0.010*
) 48 7 60 5 0.18 | 74 6 56 3 )
selectin(ng/ml) sig.

P. value is significant at <0.05 level

Table (6): Comparison of mean values of markers sI8M-1,sVCAM-1 and sE-selectin according

to complications among DM2 cases. (values represed the mean values of the markers).

Complications

Marker Retinopath | diabetic Nephropath P-value
IHD CVA

y foot y
sICAM-1

197.2 268.0 3715 346.0 341.0 0.189
(ng/ml)
sVCAM-1

738.0 1521.5 472.0 279.0 426.0 0.44
(ng/ml)
sE-selectin

39.4 56.5 66.0 42.0 47.0 0.82
(ng/ml)

* P. value is significant at <0.05 level
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Table (7): Comparison of mean values of the markersICAM-1,sVCAM-1 and sE-selectin

according to complications among LADA cases. (valserepresented the mean values of the

markers)
Markers Retinopathy diabetic foot IHD CVA nephropathy p-value
SICAM-1 <
- 240.7 208.0 =
(ng/mi) 2
SVCAM-1 =
794.0 366.0 None None None 3
(ng/ml) =]
sE-selectin i
777 54.0 2
(ng/ml) a
Discussion:

In our study we noticed that the mean sVCAM-1lof control group was
significantly lower than DM2 and LADA group, P<0.05 Also, sE- Selectin was
higher in LADA group than control group (P<0.05). All mean levels of adhesion
molecules were higher in diabetic patients (D.M.2 & ADA) than in control
group, (see table 1) These results are in lingth other studies that showed an
increment in VCAM-1 concentrations in D.M. type 2 ompared to normal
individuals (Matsumoto et al., 2002; Pham et al., 2012; Albertini et al.,
1998)°12.13) Also another study done by Antonio Ceriello, (20044 confirms that
ICAM-1, VCAM-1, and E-selectin plasma levels are laver significantly in control
cases compared with type 2 diabetic patients (144B2.7 vs. 225.5+18.4,
630.8£11.5 vs. 934.6+32.7& 35.8+18.5 vs. 75.9+12&spectively). On the
contrary, Boulbou et al., 2005 revealed no difference in VCAM-1
concentrations in type 2DM patients when comparedat control. Our results
show that adhesion molecules increased in patientgith LADA compared to
control group, (see tablel). This result is in agement with previous studies that
show that these concentrations are associated withhe development of
autoimmune diabetes compared to control subjects @vieset al., 1994; Hathout
et al., 2003; Solteszt al., 2007; Leeet al., 2011§16:17.18.19) However, another study
done by M. N. Pham in Germany failed to certain thé finding (Pham et al.,
2012§'3).  All mean levels of adhesion molecules were highar LADA than in
D.M.2 group, although levels did considerably ovedp between them. This result

is not statistically significant and these findings are likely due to different
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glycemic control on one hand and on the differencef ethnicity, age and diabetes
duration on the other hand. Our results shows a stestically significant positive
correlation between the levels of sVCAM-1 and HbA1C(R = 23, P=0.028). On
the other hand, sE- selectin was inversely correlatl. (R=-0.20, P=0.047), table 2.
The sICAM-1 levels have a weak positive correlatiomith HAL1C. High levels of
VCAM-1 may be due to poor controlling of diabetes elated to insulin resistance.
This result goes well with Morigi study (1998%% that clarifies the role of high
blood glucose on levels of ICAM-1, VCAM-1, and E-dectin in samples taken
from human umbilical vein endothelial cells (HUVEC)and found an increment
in these concentrations. Also, high blood glucoseam cause increment in
production of AGEs (advanced glycation end producisand enhancement of
inflammation in vesseles and VCAM-1 secretion (Talke et al., 2013 ; Md Isaet
al., 2006§°122) In a study done in Helsinki HbA1 was correlated psitively with
sE-selectin concentrations in diabetic men only (£0.29, p < 0.05), but not in
diabetic women (r = -0.07, NS), ( Leena , 200%). No statistical significant
correlation was found between the duration of disese and the adhesion
molecules, (see table 2) .This finding is in lineith previous observation reported
by Pham et al., (2012)%3), (-0.15, -0.01 & -0.04 for sVCAM-1, sE-Selectin &
SICAM-1 respectively). Only the sVCAM-1 level had asignificant positive
correlation (R=0.25, P=0.017) with BMI, sICAM-1 lewel correlate weakly with
BMI (see table 2). Our finding goes well with atady undertook in Germany
which pointed out a the association between sVCAM;1SICAM-1, sE-Selectin
and BMI among patients with LADA, diabetes mellitus type 2 and normal
individuals (sICAM-1: b= 0.34; sVCAM-1: b= 0.15; sESelectin:b= 0.38) (Pham
et al., 2012§'3). Moreover, a study by Leinonen, 2008 approved this result.
Concentrations of sSICAM-1 associate positively withage of the studied groups
(p=0.006), concentrations of sVCAM-1, and sE-selest has a weak positive
correlation with age (not significant statistically) (see table 2). This result is in
agreement with other studies such as Leinonegt al., (2003)?%and Phamet al.,
(2012)*3. No correlation between gender & adhesion moleces (see table 2).
This result fits report of Pham et al., 20123, A significant difference was found
in the sE-selectin marker among LADA cases, wheréhé mean value in those
with complications was higher than those without caplication, although the

other 2 marker levels also increased in patients Wi complications but the result
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is not significant statistically (see table 5). Leals of sVCAM-1 & sICAM-1 in
patients with D.M.2 also increased in complicatedases, (see table 5). Levels of
SICAM-1 were higher in patients with macrovascular complications (IHD &
CVA) sE-selectin levels also increased in IHD, (s¢able 6). Diabetes mellitus is
an atherosclerosis-prone, hyper- coagulable condin resulting in macrovascular
disease with considerable morbidity and premature mrtality ©526) An
increment in concentration of E-selectin is benifial for early impairment of
endothelial function and this level is better thanthe rest endothelial adhesion
molecules due to exclusive secretion of E-selectirom cells of endothelium,
whereas other adhesion molecules secretedfrom diféat cells @), In addition, E-
selectin concentration measurement is more sensiévthan other adhesion
molecules in reflection the exact membrane-bound fm level. levels of adhesion
molecules like sICAM, sVCAM and sE-Selectin were icreased in patients with
high BMI, CVD and diabetes mellitus, especially irtype 1 and type 2 diabetes as
it was seen by many studies (Aukrusgt al., 20082%); Meagher et al., 2007%°);
Boulbou et al., 2008, Schram et al., 2003§3%.  Our results are in agreement
with Edward et al. (2002§3V) study which reported significant high levels of
sICAM-1 in diabetic patients with macrovascular conplications(CVA & IHD)
and elevated mean levels for both sVCAM-1& sE-selgn in complicated cases.
V. Mohamed et al. (200112 reported an increase level of sE-selectin [61.23.v
43.25 ng /mL] and sICAM-1 [336.48 vs. 262.35 ng/mLjor diabetic patients with

macrovascular complications versus non complicatechses respectively.

Conclusion:

In the current study all patients with LADA and D.M .2 showed increase in the
serum level of sICAM-1 ,sVICAM-1 and E-selectin andthe increment level of
these adhesion molecules in LADA more than D.M2 andlustrated high percent
of patients with LADA show complication of diabees . Thus measuring
adhesion molecules can be used to prevent complica by control of blood
suger level and by reduction of weight from the radgts that showed in the study

which illustrated a significant positive correlation between the sVCAM-1 level
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and BMI in all groups. So can use of monoclonal dibody against adhesion

molecules to prevent complication of diabetes.
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