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Numerous studies have shown the strong and independent association between fat accumulation on
anatomical structures such as the mesentery and greater omentum (i.e., visceral fat accumulation)
and risk factors for type 2 diabetes and cardiovascular disease [1]. This strong association suggests a
close physiological link between fat cells located within the visceral fat compartments, the visceral
adipocytes, and metabolic abnormalities. This brief review will discuss potential mechanisms
relating the visceral adipocyte to cardiometabolic risk factors.

The hypertriglyceridemic state of visceral obesity is primarily due to VLDL overproduction [2, 3].
Availability of fatty acids in the liver is recognized as the primary determinant of this overproduction
[3], which has led to the hypothesis that an increased fatty acid flux from adipose tissue located
within the abdominal cavity through the portal vein to the liver could potentially explain visceral
obesity-related hypertriglyceridemia [4]. Visceral adipose cells are believed to be hyperlipolytic and
poorly responsive to insulin inhibition [4-6]. A recent study by our group is the largest to date to be
performed in women on this
issue [7]. We found that
although lipolytic rates were
higher in subcutaneous
adipocytes when values were
expressed on an absolute basis
(per cell) (Figure 1), the
responsiveness  of  omental
adipocytes to positive lipolytic
stimuli was much higher than
that of subcutaneous adipocytes
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(Figure 2). We also reported in Isoproterencl EC50
ul neous : 1. 502 x 107 *p<0.05;
the study that omental vs. e bl Rt

subcutaneous  differences in
lipolysis were relatively constant Tehemo A et al. Diabeles 2006; 65: 1353-60
throughout the spectrum of At

adiposity values (Figure 3).
Conversely, in men, no

Figure 1: Regional differences in lipolysis: Glycerol release per 10° cells
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difference was observed in the size of omental vs. subcutaneous fat cells. Accordingly, basal
lipolysis and lipolytic responses to positive stimuli expressed either as a function of cell number or as
fold response over basal levels were not significantly different in omental vs. subcutaneous fat cells
[8]. We suggest that regional differences in adipocyte size (or lack thereof) are important
determinants of regional differences in adipose tissue metabolism.

Other mechanisms could also
explain the close association
between excess visceral fat
accumulation and -
cardiometabolic  risk  factors.
Results  on ectopic  fat
accumulation have led to the
suggestion that insulin resistance
may be due to increased lipid
burden on skeletal muscle and
liver from a reduced capacity for
excess fat storage in the presence
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of excess energy intake [9-11]. Isoproterencl ECS0
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insulin resistance could be due R
not only to |ipidS released from Tohemof A et al. Diabetes 2006; 55: 1353-60

Reproduced with permission

fat, but also to a reduced
capacity  for excess lipid

handling and  storage in  Figure 2: Regional differences in lipolysis: Glycerol release — fold over
peripheral fat depots [11, 12]. basal

More recently, the endocrine and
paracrine nature of the adipose
organ (Figure 4) has emerged as

a new line of investigation, and o z
adipose tissue-secreted cytokines 2 e g
) . ) = 0.8 oM § om
(adipokines) are believed to o 3 50 :
mediate part of the link between 3 04 b % [,
visceral fat accumulation and =0 o
cardiometabolic risk. Studies in 00 1 . — % 00 1 . :
humans and rOdentS have ShOWﬂ :g \;lisceraladiposeztissue areatelz"h‘le ;E V!sceraladiposeztissue areabe?ﬁle

that the various cell types found
in visceral adipose tissue

(adipocytes, stromal or vascular ac: oo
cells, macrophages, etc.) release

Cyt0kl neS SUCh aS reSIStIn’ Tchernof A et al. Diabetes 2006; 55: 1353-60

adiponectin, TNF-a, and IL-6, ol gl

which may contribute to obesity-
related insulin resistance [13-

15]. Figure 3: Regional differences in adipocyte lipolysis across the spectrum
of visceral adiposity values
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Adiponectin, a cytokine produced in adipose tissue, has been shown to be decreased in obesity, type
2 diabetes, and atherosclerosis [16, 17]. Recent data indirectly suggest that adiponectin is reduced
primarily in omental fat of obese subjects, which would indicate yet another possible preferential
link between visceral fat accumulation and cardiometabolic risk factors.

Taken together, visceral adipose tissue fatty acid release, reduced peripheral lipid storage, and
secreted cytokines may all be involved in the etiology of insulin resistance, the metabolic syndrome,
and related global cardiometabolic risk.
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Figure 4: Adipose tissue as an endocrine organ
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