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DANCE ROUND

We dance round in a ring and suppose,
But the Secret sits in the middle and knows.
Robert Frost

CHRONIC COLD EXPOSURE:

A WHITE ADIPOSE TISSUE BROWNING FACTOR

Martina Kitanova and Peter Ghenev

Department of General and Clinical Pathology, Medical University, Varna, Bulgaria

In the human body, there are two major subtypes of adipose
tissue, white adipose tissue (WAT) and brown adipose tissue
(BAT). Using '*F-fluorodeoxyglucose (FDG), an intravenously
administered radioactive glucose analog, it was demonstrated
with positron emission tomography and computed tomogra-
phy that the main BAT depots were disseminated throughout
the human body (around the thoracic aorta, common carotid
artery, brachiocephalic brachiocephalic artery, kidney, adrenal
glands, liver, pancreas; in anterior mediastinum, supraclavicular
fossa, axilla and thoracic paravertebral loci, also between neck
muscles). The magnitude of FDG uptake by BAT was reported
to increase with exposure to low temperature (1-4), hence cold
exposure being considered one of the major browning factors
(the myokine and adipokine irisin as well as other browning fac-
tors are not in the scope of present Dance Round).

While WAT stores lipids, BAT has the ability to increase en-
ergy expenditure realized by uncoupling respiration from ATP
synthesis realized by uncoupling protein 1. The knowledge
about WAT and BAT were enriched with their two phenotypic
expressions, namely brite (brown in white) and bruscle (brown
in skeletal muscle) adipocytes (5-7). Brite (also known as beige)
adipocytes sporadically reside within white WAT and emerge
in response to certain environmental cues, such as chronic cold
exposure, exercise, long-term treatment with PPARy agonists
(e.g., rosiglitazone) (8-10). This process is known as “browning”
of WAT. Beige adipocytes are disseminated throughout the hu-
man body (in the cervical, supraclavicular, axillary, paraverte-
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bral regions, around epicardial coronary artery). Taken together,
brown adipobiology became a challenge in the current biomedi-
cal research (1-11).

We report an autopsy case of a 66-year-old man who died
during the winter from chronic heart failure exacerbated by bi-
lateral pneumonia. He had been homeless for the last years so he
had been chronically exposed to cold weather, especially during
the last months of his life.

Intriguingly, histological examination of routinely processed
sections of organs, revealed some unusual findings of the adipose
tissue. First, substantial amount of multilocular, that is, brown/
brite, adipocytes were present in greater amount in their usual
location, including around adrenal glands (Fig. 1). Next, besides
their typical localization they were also found scattered in the sub-
epicardial adipose tissue (Fig. 2) and intramyocardially (Fig. 3).

The described appearance of periadrenal, epicardial and
intramyocardial adipose tissue inevitably elicited subsequent
question: What is the reason for these uncommon findings
in this case? All we knew for the patient was that he had been
homeless and he died in the middle of the winter. Similar find-
ings occur in mice subjected to intermittent cold exposure (11).
These facts are tempting to suggest that in our case, it was the
chronic cold exposure that triggered both expansion of BAT and
browning of WAT.
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Figure 1. Adrenal gland (thick arrow), expansion of periadrenal brown (multilocular) adipocytes (arrows).
Haematoxylin and eosin staining. Original magnification x100.

Figure 2. Subepicardial adipose tissue, scattered single or grouped multilocular (brown) adipocytes (arrows).
Haematoxylin and eosin staining. Original magnification x200.
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Figure 3. Intermingled unilocular (asterix) and multilocular (arrows) adipocytes among cardiomyocytes.
Haematoxylin and eosin staining. Original magnification x200.
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