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Elevation of Fatty Acid-Binding Protein 4 Is
Predisposed by Family History of Hypertension
and Contributes to Blood Pressure Elevation

Hideki Ota', Masato Furuhashi', Shutaro Ishimura', Masayuki Koyama', Yusuke Okazaki', Tomohiro Mita',
Takahiro Fuseya', Tomohisa Yamashita', Marenao Tanaka', Hideaki Yoshida', Kazuaki Shimamoto?

and Tetsuji Miura'

BACKGROUND

Fatty acid-binding protein 4 (FABP4/A-FABP/aP2), a lipid chaperone,
is expressed in both adipocytes and macrophages. Recent studies
have shown secretion of FABP4 from adipocytes and association

of elevated serum FABP4 level with obesity, insulin resistance, and
atherosclerosis. However, little is known about the role of FABP4 in
essential hypertension.

METHODS

We first examined serum FABP4 concentrations in 18 normotensives
(NT) and 30 nontreated essential hypertensives (EHT). The EHT were
divided into 18 insulin-sensitive EHT (EHT-S) and 12 insulin-resistant
EHT (EHT-R) based on their insulin-sensitivity index, the M value,
determined by the hyperinsulinemic-euglycemic clamp technique.
In the second study, we determined FABP4 levels in 30 young NT
men with or without a family history of hypertension (FH* and FH~,
respectively; n= 15 each).

RESULTS
Serum FABP4 level was significantly higher in the EHT-R than in
the NT, whereas elevation of FABP4 level in the EHT-S was not

Intracellular lipid chaperones known as fatty acid-binding
proteins (FABPs) are a group of molecules that coordinate
lipid responses in cells."> FABPs are abundantly expressed
14-15-kDa proteins that can reversibly bind hydrophobic lig-
ands such as saturated and unsaturated long-chain fatty acids
with high affinity.!> FABPs have been proposed to facilitate
the transport of lipids to specific compartments in the cell,
such as to the endoplasmic reticulum for signaling, trafficking,
and membrane synthesis, to the mitochondria or peroxisome
for oxidation, to cytosolic or other enzymes to regulate their
activity, to the nucleus for lipid-mediated transcriptional regu-
lation, and to lipid droplets for storage. One of the FABPs, fatty
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statistically significant. FABP4 level was positively correlated with
age, body mass index (BMI), blood pressure, and triglycerides

and negatively correlated with the M value. FABP4 level was an
independent predictor of mean arterial pressure after adjustment
of age, gender, and adiposity. The FH* group had a significantly
lower level of M value and higher level of FABP4 than did the FH~
group, and FABP4 concentration was an independent determinant
of the Mvalue.

CONCLUSIONS

FABP4 contributes to blood pressure elevation and atherogenic
metabolic phenotype in hypertensives, and the elevation of FABP4 is
predisposed by a family history of hypertension.

Keywords: adipokine; blood pressure; essential hypertension; family
history; fatty acid-binding protein; hypertension; insulin resistance
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acid-binding protein 4 (FABP4), known as adipocyte FABP
(A-FABP) or aP2, is expressed in both adipocytes and macro-
phages and plays important roles in the regulation of insulin
sensitivity and the development of atherosclerosis.>~

Adipose tissue is now known to secrete a variety of proteins
called adipokines, such as tumor necrosis factor a, leptin, and
adiponectin, which are implicated in a wide range of biologi-
cal phenomena.!? Interestingly, recent studies have shown that
FABP4 is secreted from adipocytes!! and that increased con-
centration of FABP4 is associated with obesity, insulin resist-
ance, and carotid atherosclerosis.!1=14 However, little is known
about the relationship between FABP4 and essential hyperten-
sion. Since insulin resistance is involved in the pathogenesis
of essential hypertension,!>!® we hypothesized that increase
in serum FABP4 induces and/or reflects blood pressure eleva-
tion and atherogenic metabolic profiles in hypertensives. To
investigate this hypothesis, we determined the relationships of
FABP4 concentration with blood pressure, insulin sensitivity
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and metabolic profiles in hypertensives and NT with or with-
out a family history of hypertension. The results of the present
study supported our hypothesis.

METHODS

This study registered in UMIN-CTR Clinical Trial
(UMIN000007095) conformed to the principles outlined
in the Declaration of Helsinki and was performed with the
approval of the institutional ethical committee of our institu-
tion. Written informed consent was received from all of the
subjects.

Study 1: Hypertensive patients and NT controls. Two groups of
subjects were consecutively enrolled in study 1: mild to mod-
erate essential hypertensives (EHT) and both age- and body
mass index (BMI)-matched normotensives (NT). Subjects
with any evidence of complications such as endocrine or meta-
bolic disturbances, cerebrovascular or cardiovascular disease,
and renal disease were excluded from enrollment. Medications
that may affect insulin sensitivity were discontinued at least
2 weeks before the start of the study. Thirty EHT (male/female,
15/15; mean age: 47.9 + 1.7 years) and 18 NT (male/female,
9/9; mean age: 48.1 + 2.9 years) were finally enrolled. All of the
subjects were hospitalized and were put on a regular diet (2,000
kcal/day) that included 310g of carbohydrate, 50 g of fat, 80 g
of protein, 120mmol of sodium, and 75mmol of potassium
for more than 1 week. Insulin sensitivity was evaluated as the
M value (metabolic clearance of glucose, mg/m?/min) by the
hyperinsulinemic-euglycemic clamp technique. Mean - 1 s.d.
of the M value in the NT was chosen as the cutoff point for
insulin resistance. On the basis of this M value, the EHT were
divided into two groups: one group of insulin-sensitive EHT
(EHT-S) and one group of insulin-resistant EHT (EHT-R).
Before the start of the clamp study, blood pressure was meas-
ured, and mean arterial pressure was calculated by 1/3 X
(systolic blood pressure) + 2/3 x (diastolic blood pressure).
Peripheral venous blood samples were also obtained for deter-
mination of FABP4, glucose, insulin, and lipid variables.

Study 2: Young NT men with or without a family history of
hypertension. In study 2, young NT men were enrolled from
university students as volunteers. Entry criteria were subjects
who were aged between 18 and 28 years, who had a BMI of
<30kg/m? and blood pressure of <140/90 mm Hg, and who
were not taking any medications. Family history was ascer-
tained by a self-report questionnaire sent to the parents and by
self-records of the parents in clinic. Subjects with either parent
being treated with antihypertensive medication for essential
hypertension were classified as FH*, whereas those without
such a history and whose blood pressure was <140/90 mm Hg
at any recent health check on an annual basis were classified as
FH". Using self-records of the parents in clinic or annual health
checkups, parental BP was evaluated on the basis of at least
three measurements by a sphygmomanometer performed on
different days. Subjects for whom a family history of hyperten-
sion was not certain and those with a family history of diabetes

AMERICAN JOURNAL OF HYPERTENSION | VOLUME 25 NUMBER 10 | OCTOBER 2012

ORIGINAL CONTRIBUTIONS

mellitus in any relatives were excluded. In accordance with the
entry and exclusion criteria, we consecutively enrolled 15 FH*
and 15 FH™ subjects. All of the subjects were hospitalized and
underwent examinations as in study 1.

Hyperinsulinemic-euglycemic clamp technique. A 2-h hyper-
insulinemic-euglycemic clamp was performed according to
the method described by DeFronzo et al.!” After an overnight
fast, a vein in a forearm was cannulated, and blood was con-
tinuously withdrawn at 2.0 ml/h through a catheter during the
clamp for blood glucose monitoring. A contralateral antecu-
bital vein was also cannulated with a plastic cannula for the
infusion of insulin and glucose. Continuous insulin infusion,
monitoring of glucose concentration, and infusion of various
amounts of glucose in order to clamp glucose levels in the basal
state were performed with a model STG-22 artificial endocrine
pancreas (Nikkiso, Tokyo, Japan). The infusion rate of insu-
lin (humalin R U-40; Shionogi Pharmaceutical, Osaka, Japan)
was 40 mU/m?/min. During insulin infusion, euglycemia was
maintained by infusion of a 20% glucose solution. The mean
rate of glucose infusion for the last 30 min of the clamp was
used as an index of insulin sensitivity (M value). The M value
was expressed as mg of glucose per square meter of body sur-
face area.

Biochemistry measurements. Serum FABP4 level was meas-
ured using a commercially available enzyme-linked immuno-
sorbent assay kit (Biovendor R&D, Mordrice, Czech Republic).
The accuracy, precision and reproducibility of this kit have
been described previously.!! Fasting plasma glucose was deter-
mined by the glucose oxidase method. Fasting plasma insulin
was measured by a radioimmunoassay method (Insulin RIA
bead; Dianabot, Tokyo, Japan). Serum lipid profiles, including
total cholesterol, high-density lipoprotein (HDL) cholesterol,
and triglycerides, were estimated by enzymatic methods (Wako
Chemicals, Osaka, Japan). Low-density lipoprotein (LDL) cho-
lesterol level was calculated by the Friedewald equation.

Statistical analysis. Numeric variables are expressed as means
+ s.e.m. The Mann-Whitney U-test was used for compari-
sons between two nonparametric unpaired variables. Group
statistical comparisons were assessed by the x*-test and one-
way analysis of variance with post hoc Tukey-Kramer multi-
ple comparisons. Before performing regression analyses, the
distribution of each parameter was tested for its normality
using the Shapiro-Wilk W-test, and non-normally distrib-
uted parameters were logarithmically transformed. Simple lin-
ear regression analysis was used to determine the correlation
between two variables. In study 1, multiple linear regression
analysis was performed to identify independent determinants
of the FABP4 concentration or mean arterial pressure using the
variables with a significant correlation in univariate regression
analysis as independent predictors, showing the percentage of
variance in the FABP4 concentration or mean arterial pres-
sure that they explained (R?). In study 2, stepwise and multiple
regression analyses were performed to identify independent
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determinants of the M value or FABP4 concentration in a for-
ward direction with F for the entry set to 4 using the variables
with a significant correlation in simple regression analysis as
independent predictors. A P value of <0.05 was considered sta-
tistically significant. All data were analyzed by using JMP 9 for
Macintosh (SAS Institute, Cary, NC).

RESULTS

Study 1

The EHT showed a significantly higher mean arterial pres-
sure (108.3 + 1.8 vs. 93.9 + 2.4mm Hg) and a lower M value
(162.9 + 9.8 vs. 199.5 + 13.2mg/m?/min) than did the NT.
Using a cutoff point of mean - 1 s.d. of the M value in the NT
(143.6 mg/m?/min), the EHT were divided into two groups:
one group of 18 EHT-S (male/female, 9/9) and one group of 12
EHT-R (male/female, 6/6). As shown in Table 1, there was no
significant intergroup difference in age, gender, or BMI. Mean
arterial pressures in the EHT-S and EHT-R were compara-
ble. The EHT-R had significantly higher levels of triglycerides
and fasting insulin and lower levels of HDL cholesterol and M
value than did the NT and EHT-S. The levels of fasting glu-
cose, total cholesterol, and LDL cholesterol in the three groups
were similar. No significant differences were found between
glucose or lipid variables in the NT and EHT-S. In all of the
subjects in study 1, FABP4 concentration was significantly
higher in females than in males (21.9 £ 1.9 vs. 17.2 + 1.2ng/m],
P < 0.05). The EHT had a significantly higher level of serum
FABP4 concentration than that in the NT (Figure 1a). When
separated by gender, the significant difference was found in
females, whereas there was a tendency of difference in males
(Figure 1b). As shown in Figure 1c, serum FABP4 level in the
EHT-R was significantly higher than that in the NT, whereas
the difference in FABP4 level between the EHT-S and NT did

Table 1| Basal characteristics and biochemical variables
of normotensives and hypertensives

NT EHT-S EHT-R
n 18 18 12
Male/female 9/9 9/9 6/6
Age (years) 48.1+29 482+17 475+34
Body mass index (kg/m?) 239+0.5 241+£0.7 242+08
Mean arterial pressure 939+24 108.8+2.2* 107.6 +3.3*
(mm Hg)
Total cholesterol (mg/dl) 1786+7.5 1714+6.8 179.3+10.8
HDL cholesterol (mg/dl) 432+24 43.6+24  33.8%1.8%**
LDL cholesterol (mg/dl) 118.9+84 1122+6.8 121.5+10.1
Triglycerides (mg/dl) 749+6.3 77664 1199+ 17.0%**
Glucose (mg/dl) 87.4+1.7 858+1.6 86.0+1.9
Insulin (uU/ml) 46+04 40+0.3 8.2+ 1.4%**
Mvalue (mg/mZ/min) 199.5+13.2 196.4+9.9 112.5+4.9%**

Variables are expressed as means + s.e.m.

EHT-R, insulin-resistant essential hypertensives; EHT-S, insulin-sensitive essential
hypertensives; HDL, high-density lipoprotein; LDL, low-density lipoprotein; M value,
metabolic clearance of glucose; NT, normotensives.

*P<0.05 vs.NT. **P < 0.05 vs. EHT-S.
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not reach statistical significance (P = 0.06). Similar tendency
was observed in both males and females (Figure 1d).

In all of the subjects in study 1, serum FABP4 level was posi-
tively correlated with age (r = 0.34, P < 0.05), BMI (r = 0.35,
P < 0.05), mean arterial pressure (r = 0.42, P < 0.01), and trig-
lycerides (r = 0.34, P < 0.05) and negatively correlated with
the M value (r = -0.45, P < 0.01) (Table 2). Multiple regres-
sion analysis using the correlated parameters as well as gen-
der showed that age, BMI, mean arterial pressure, and the M
value were independent determinants of FABP4 concentration
(Table 2), explaining a total of 50.7% of the variance in this
measure (RZ = 0.507).

On the other hand, mean arterial pressure was positively
correlated with BMI (r = 0.33, P < 0.05) and FABP4 level (r =
0.42, P < 0.01) (Table 2). Multiple regression analysis using the
correlated parameters as well as age and gender showed that
FABP4 concentration was the only independent predictor of
mean arterial pressure (Table 2), explaining a total of 21.6% of
the variance in this measure (R2 = 0.216).

Study 2

As shown in Table 3, the two groups, FH™ and FH*, were
well matched for age and BMI. There were no significant dif-
ferences between mean arterial pressure or between levels
of total cholesterol, HDL cholesterol, LDL cholesterol, trig-
lycerides, and glucose in the two groups. The insulin level
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Figure 1 | FABP4 concentration in normotensives and essential hypertensives.
Comparison of FABP4 concentration in normotensives (NT; n = 18: male/
female, 9/9) and essential hypertensives (EHT; n = 30: male/female, 15/15)

is shown in whole (a) subjects and the separated subjects by (b) gender.
Comparison of FABP4 concentration in the NT (n =18: male/female, 9/9),
insulin-sensitive EHT (EHT-S; n = 18: male/female, 9/9), and insulin-resistant
EHT (EHT-R; n = 12: male/female, 6/6) is shown in whole (c) subjects and the
separated subjects by (d) gender. Values are presented as means + s.e.m.
FABP4, fatty acid-binding protein 4. *P < 0.01 vs. NT, TP <0.05vs.NT.
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Table 2 | Simple and multiple regression analyses for FABP4 or blood pressure in normotensives and hypertensives

For log FABP4

Simple regression

r P t
Age 0.338 0.019 2.12
Gender (male) — — -0.60
Body mass index 0.347 0.016 2.24
Mean arterial pressure 0417 0.003 2.26
Total cholesterol 0.127 0.400 —
HDL cholesterol -0.153 0.316 —
LDL cholesterol 0.097 0.528 —
Triglycerides 0.340 0.021 1.39
Glucose 0.197 0181 —
Insulin 0.259 0.075 —
Mvalue -0.446 0.002 -2.47
log FABP4 — — —

Multiple regression

For mean arterial pressure

Simple regression Multiple regression

P r P t P
0.041 0.157 0.287 0.34 0.740
0.552 = = 0.01 0.996
0.031 0.333 0.021 1.52 0.136
0.029 = = = =

= -0.129 0.393 = =
= -0.022 0.889 = =
= -0.128 0.403 = =
0.172 0.107 0.478 = =
= 0.161 0.276 = =
= 0.110 0.459 = =
0.018 -0.080 0.590 = =
= 0417 0.003 2.06 0.046

FABP4, fatly acid-binding protein 4; HDL, high-density lipoprotein; LDL, low-density lipoprotein; M value, metabolic clearance of glucose.

Table 3 | Basal characteristics and biochemical variables of
young hormotensive males

Family history of hypertension

n 15 15
Age (years) 226+0.6 23.0+09
Body mass index (kg/m?) 245+0.5 25.1+0.6
Mean arterial pressure (mm Hg) 67.3%£2.0 88.9+23
Total cholesterol (mg/dl) 161.9+55 1556 +6.3
HDL cholesterol (mg/dl) 40.6+1.5 365+1.6
LDL cholesterol (mg/dl) 104.1+4.2 99.7+5.3
Triglycerides (mg/dl) 86.3+10.2 97.0+10.1
Glucose (mg/dl) 82.2+1.4 86.7+1.7
Insulin (uU/ml) 3.54+0.20 4.37+0.38

Variables are expressed as means + s.e.m.
HDL, high-density lipoprotein; LDL, low-density lipoprotein.

in the FH" group tended to be higher than that in the FH~
group (P = 0.06). The FH* group had a significantly lower
M value and higher level of FABP4 than did the FH™ group
(Figure 2a,b).

In a simple regression analysis, the M value was positively
correlated with HDL cholesterol level (r = 0.43, P < 0.05) and
negatively correlated with BMI (r = -0.45, P < 0.05), triglycer-
ides (r = -0.38, P < 0.05), fasting insulin (r = -0.58, P < 0.01),
and FABP4 concentration (r = -0.50, P < 0.01) in all of the
study 2 subjects (Table 4). Stepwise regression analysis using
the correlated parameters and family history of hypertension
revealed that family history and levels of FABP4 and insulin
were selected as independent predictor of the M value. A sub-
sequent multiple regression analysis showed that FABP4 con-
centration and insulin level were independently correlated
with the M value, explaining a total of 57.4% of the variance in
this measure (R? = 0.574) (Table 4).
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Figure 2 | The M value and FABP4 concentration in young normotensive
males. Bar graphs show comparison of an insulin-sensitive index, the (a) M
value, and comparison of (b) FABP4 concentration in young normotensive
males with a negative history and positive history of hypertension: FH™ (n=15)
and FH* (n = 15), respectively. Values are presented as means + s.e.m. M value,
metabolic clearance of glucose; FABP4, fatty acid-binding protein 4. *P < 0.01.

In addition to a negative correlation with the M value as
stated above, FABP4 concentration showed a negative cor-
relation with HDL cholesterol level (r = -0.46, P < 0.05) and
positive correlations with BMI (r = 0.45, P < 0.05) and trig-
lycerides (r = 0.44, P < 0.05) (Table 4). However, stepwise
regression analysis using the correlated parameters revealed
that the M value was the only independent predictor of FABP4
concentration.

DISCUSSION

In the present study, we demonstrated that serum FABP4
level was significantly associated with BMI, blood pressure,
insulin resistance, and dyslipidemia in patients with essen-
tial hypertension. Strikingly, FABP4 level was found to be an
independent predictor of blood pressure after adjustment of
age, gender, and BMI in study 1. Furthermore, in study 2, the
M value and FABP concentration were independent predic-
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Table 4| Simple and multiple regression analyses for M value or FABP4 in young normotensive males

For Mvalue

Simple regression

r P t
Age -0.060 0.755 —
Body mass index -0.454 0.012 NS
FH* — — -1.87
Mean arterial pressure 0.035 0.653 =
Total cholesterol -0.101 0.595 —
HDL cholesterol 0.425 0.019 NS
LDL cholesterol -0.098 0.606 —
Triglycerides -0.382 0.037 NS
Glucose -0.355 0.054 —
Insulin -0.579 0.001 -3.21
log FABP4 -0.504 0.005 -2.15
Mvalue — — —

Stepwise regression

Forlog FABP4

Simple regression Stepwise regression

P r P t P
= -0.033 0.852 = =
0.451 0.012 NS
0.073 = = NS
= 0.036 0.851 = =
— 0.032 0.867 — —
-0.458 0.011 NS
= 0.006 0.974 = =
0.440 0.015 NS
= 0.336 0.695 = =
0.004 0.140 0.461 — —
0.041 — — — —
— -0.504 0.005 -3.08 0.005

FH, family history of hypertension; FABP4, fatty acid-binding protein 4; HDL, high-density lipoprotein; LDL, low-density lipoprotein; M value, metabolic clearance of glucose; NS, not

selected.

tors for each other in young NT men with or without a fam-
ily history of hypertension, suggesting that elevation of FABP4
level mechanistically relates to insulin resistance even in the
absence of hypertension. To the best of our knowledge, this is
the first report on the impact of elevation of circulating FABP4
level on nontreated essential hypertension and the relation-
ship between FABP4 concentration and insulin resistance
associated with genetic predispositions for the development of
essential hypertension.

Previous studies using animal models indicate that
FABP4 plays a significant role in several aspects of meta-
bolic syndrome, including insulin resistance, type 2 diabe-
tes, and atherosclerosis, through its action at the interface
of metabolic and inflammatory pathways in adipocytes and
macrophages.!~ It has also been demonstrated that chemical
inhibition of FABP4 could be a therapeutic strategy against
insulin resistance, diabetes mellitus, fatty liver disease, and
atherosclerosis in experimental models.!8 However, there have
been no reports on the direct impact of FABP4 on blood pres-
sure elevation in vivo in light of its effects on metabolism and
inflammatory processes.

Interestingly, it has recently been shown that FABP4 is
secreted from adipocytes,!! although there is no typical
sequence of secretory signal peptides. We previously con-
firmed that FABP4 release from adipocytes was not an escape
due to apoptosis or necrosis of adipocytes.” Recent clinical
studies have shown that elevation of serum FABP4 is associ-
ated with obesity, insulin resistance, and atherosclerosis.!!~14
There are some reports regarding the relationship between
FABP4 concentration and blood pressure.!1-131920 However,
subjects with morbidities in addition to hypertension and sub-
jects on medications that might have affected metabolic condi-
tions including FABP4 concentration were recruited in those
studies. In the present study, we carefully recruited patients
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with nontreated essential hypertension and found that a high
concentration of FABP4 is related to blood pressure elevation
and atherogenic metabolic profile. Similar impacts have been
observed for reduction of serum level of adiponectin, an adi-
pokine.?1=2% Since it has been shown that serum FABP4 level
is inversely correlated with serum adiponectin level,!""1? coor-
dinated and integrated actions of both FABP4 and adiponec-
tin might affect the ultimate pathophysiological condition of
essential hypertension.

The impact of a family history of hypertension on blood pres-
sure has been known for some time. Although the number of
studies in which the effects of parental history of hypertension
on blood pressure in offspring were examined is small, results
of those studies indicate that parental history of hypertension
induces blood pressure elevation from as early as the second
decade of life until the eighth decade of life.?*2® Reduced
insulin sensitivity, increased sympathetic activity, and inflam-
matory reactions reflected by increased circulating C-reactive
protein level have been reported to be associated with a fam-
ily history of hypertension.?*-*! However, how the changes in
insulin sensitivity and inflammatory reactions are induced in
family members remains unclear. Close associations of FABP4
with a family history of hypertension (Figure 2) and insulin
resistance (Table 4) and the role of FABP4 in inflammatory
reactions"? suggest that FABP4 is a candidate of molecules
linking genetic background of hypertension with metabolic
phenotype. It has also been shown that subjects with a genetic
variation of the FABP4 locus (T-87C) leading to decreased
FABP4 expression in adipose tissue have lower levels of triglyc-
erides as well as a significantly reduced risk for cardiovascular
disease.3? The association between genetic variants and serum
concentration of FABP4 needs to be addressed in the future.

The precise mechanisms underlying increased FABP4 lev-
els in EHT subjects with insulin resistance and NT men with
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a family history of hypertension are unclear. The present study
showed that FABP4 level is correlated with extent of insu-
lin resistance independently of adiposity and dyslipidemia.
A previous study has shown that the treatment with insulin
increases FABP4 expression in adipose tissue in vivo.3* That
study suggests that chronic hyperinsulinemia based on insu-
lin resistance increases FABP4 expression in adipocytes, lead-
ing to increased secretion of FABP4 into systemic circulation.
However, this explanation is not supported by the findings in
study 2 that insulin level was not significantly different between
the FH* and FH™ groups, whereas significant differences in the
M value and FABP4 level were found. The subjects recruited
in study 2 were young, and change in insulin sensitivity
detected by the hyperinsulinemic-euglycemic clamp method
in the FH* group was not large enough to induce compensa-
tory hyperinsulinemia. Together with laboratory findings that
chemical inhibition of FABP4 increased insulin sensitivity,'8
the present findings rather support the notion that FABP4 pri-
marily influences insulin sensitivity.

It is still unknown whether association of elevated circu-
lating FABP4 level with insulin resistance and hypertension
is a result of direct physiological effects of FABP4 as an adi-
pokine in vivo. To address this issue, effects of recombinant
FABP4 on blood pressure as well as insulin resistance need
to be clearly demonstrated. It is possible that circulating
FABP4 modulates endothelial function and has an effect on
vascular smooth muscle cell contraction, thereby modulating
blood pressure. A previous report showed that FABP4 was
expressed in endothelial cells in capillary and vein but not
in artery.> It was also reported that FABP4 was expressed
in aortic endothelium of old atherosclerotic ApoE~/~ mice
and regenerated endothelial cells in artery after balloon inju-
ry.3¢ In addition, the relationship between circulating FABP4
levels and endothelial dysfunction assessed by a reactive
hyperemia index using peripheral artery tonometry has been
reported.>” Local expression of FABP4 in endothelium and/
or circulating FABP4 might directly modulate endothelial
function and blood pressure.

Determination of serum FABP4 might be a novel approach
for identifying individuals at risk for hypertension and athero-
sclerotic events, which would enable earlier intervention. We
have recently shown that serum FABP4 level predicts long-
term cardiovascular outcomes in patients with end-stage renal
disease at high risk for atherosclerotic cardiovascular events.?
If we could demonstrate a causative role of FABP4 in hyper-
tension and atherosclerosis in humans by accumulating fur-
ther evidence, FABP4 would be a novel target for prevention of
atherosclerotic cardiovascular events.

A limitation of this study is the small number of subjects
enrolled. Prospective studies using larger number of subjects
are necessary for determining whether FABP4 level is indeed a
major determinant of subsequent development of hypertension
in subjects with a family history of hypertension. Serum FABP4
concentrations were sex-related, being higher in females than in
males as previously reported.!!"!* Although there was no inter-
group difference in gender in study 1, we cannot exclude the
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possibility of a type II error and biased results of analyses due
to the small number of subjects. Since we enrolled only male
subjects to adjust for confounding factors in study 2, it remains
unclear whether the results are applicable for females as well.

In conclusion, hyper-FABP4-emia is associated with insulin
resistance in patients with essential hypertension. In addition,
serum FABP4 level was significantly elevated in young NT
men with a family history of hypertension, and the elevation
was accompanied by reduced insulin sensitivity. The reduction
in insulin sensitivity coupled with an increase in serum FABP4
concentration might precede the development of hyperten-
sion in the offspring of hypertensives. Phenotypes with earlier
penetrance of increased FABP4 level may be especially useful
in genetic analyses of insulin resistance and hypertension. The
genetic basis of the association of increased serum FABP4 level
and insulin resistance warrants further investigation.
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