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Short Communication

Marrow Adipose Tissue Role in Bone Metabolism

David Foo’

Department of Cardiology, Tan Tock Seng Hospital, Jn Tan Tock Seng, Singapore

DESCRIPITION

Adipose tissue, which is found throughout the body in various
depots, may have an impact on general health through
endocrine activity. Brown Adipose Tissue (BAT), which
specialises in using energy to produce heat, is largely present
above the clavicle and in the subscapular region of the back.
White Adipose Tissue (WAT), which serves as an energy-storing
reservoir, is primarily found in the subcutaneous and visceral
depots. Bright/beige adipocytes, which also express the
Uncoupling Protein (UCP), are similar to brown adipocytes in
that they primarily store lipids and can be induced to
transdifferentiate into a "brown-ike" state with a well-defined
thermogenic activity [1]. The presence of brite/beige fat in
WAT in response to stimuli like exposure to cold weather
suggests that sympathetic signalling is involved. The Bone
Marrow (BM) contains adipocytes as well, and this Marrow
Adipose Tissue (MAT) makes up more than 10% of the
mass of all adipose tissue in humans. MAT had long been
viewed as a largely passive and underestimated part of the
BM  microenvironment, but more lately, its potentially
important and varied roles have come to light.

The widely held belief is that ageing, obesity, and various
metabolic conditions increase the quantity of MAT in the body.
It is important to describe the characteristics and roles of MAT
because it is one of the major components in the BM niche. The
majority of earlier reviews of the literature were concerned with
the connection between MAT and bone metabolism/
hematopoiesis [2]. The potential of MAT to secrete
conventional adipokines (such as leptin and adiponectin) has
been reported; however, this review, which incorporates the
most recent data, has examined the control of other small

molecules generated from MAT, such as inflaimmatory
agents and cytokines. Additionally, we have examined
the internal connections between MAT and some metabolic

processes and summarised the current research on the
fundamental characteristics and regulatory elements of MAT

and some metabolic disorders.
MAT and energy metabolism

The enormous capacity of lipid storage is shown in WAT. The

ability to retain lipids is not a unique property of WAT, as
evidenced by the transfer of lipids from WAT to other depots.
Significant amounts of fat are stored by marrow adipocytes,
which also express the Insulin Receptor (InsR) and react to anti-
diabetic Thiazolidinediones (TZDs) that increase insulin
sensitivity [3]. This data clearly connects MAT to the
energy metabolism. The tricarboxylic acid cycle can be used
by fatty acids and lipids to produce Adenosine Triphosphate
(ATP) for osteoblasts, albeit much less is known about
how they are employed. Studies shown that fatty
acids can also be processed to produce ATP in osteoblasts
by activating Wnt signaling pathway [4]. Fatty acids and lipids

have

are constantly circulated and are also present in BM sera, even
if the relative quantities and degrees of saturation may differ.
This favours MAT as energy storage in bone.

The growth of bone MAT is facilitated by High Functioning
Depression (HFD) in mice and obesity in humans, suggesting a
stage of energy reserve. According to a recent study, HFD
dramatically enhanced the expression of the lipid storage
Markers Perilipin (PLIN), LepR, and Fat-Specific Protein (FSP) in
all bone tissue. According to this information, MAT is storing
more lipids. Running can also lower the size and number of
marrow adipocytes and increase bone density and quality in
obese mice [5]. According to reports, PLIN3 is crucial for
both boosting basal lipolysis and the oxidation of lipids.
MAT  exhibits PLIN3

In conclusion, these results suggest that bone
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growth may be aided by using marrow fat as fuel.

CONCLUSION

There is strong evidence that MAT secreted Extracellular
Vesicles (EVs), leptin, adiponectin, inflammatory cytokines like
IL-6 and TNF, RANKL, as well as DPP4 and other hormones. It
has not yet been established that these substances, which also
control glucose, energy, and bone metabolism, are both sourced
from BM fat cells. Since the progenitor cells for both BM
adipocytes and osteoblasts exhibit a push-pull relationship under
most circumstances. However, some research has also indicated a
favourable relationship between adipocytes and osteoblasts. There
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hasn't been a thorough investigation of the causes of these
conflicting outcomes. While the concept that MAT acts as an
energy source has been questioned because MAT increases
during caloric restriction and HFD, the existing research has
demonstrated that MAT can provide energy for osteoblasts
during exercise. Studies on both humans and animals have
discovered an unbreakable relationship between MAT and IR.
We conclude that whereas adiponectin and leptin promote
insulin sensitivity, DPP4 and TNF. produced by MAT may
increase Insulin Resistance (IR). Studies have produced a variety
of outcomes because of these hormones' diametrically opposed
effects. As discussed above, MAT is an unique endocrine organ
that may have an impact on global metabolism. Future research
will be essential to understand the function of MAT and how it
connects to bone and overall metabolism.

REFERENCES

1. Justesen ], Stenderup K, Ebbesen EN, Mosekilde LI, Steiniche T,

Kassem M. Adipocyte tissue volume in bone marrow is increased

] Hematol Thrombo Dis, Vol.10 Iss.4 No:1000490

OPEN 8 ACCESS Freely available online

with aging and in patients with osteoporosis. Biogerontology.
2001;2(3): 165-71.

Botolin S, McCabe LR. Bone loss and increased bone adiposity in
spontaneous and  pharmacologically induced diabetic mice.
Endocrinology. 2007;148(1):198-205.

di Iorgi N, Rosol M, Mittelman SD, Gilsanz V. Reciprocal relation
between marrow adiposity and the amount of bone in the axial and
appendicular skeleton of young adults. ] Clin Endocrinol Metab.
2008;93(6):2281-2286.

di Torgi N, Mo AO, Grimm K, Wren TA, Dorey F, Gilsanz V. Bone
acquisition in healthy young females is reciprocally related to marrow
adiposity. ] Clin Endocrinol Metab. 2010;95(6):2977-2982.

Shen W, Chen ], Gantz M, Punyanitya M, Heymsfield SB,
Gallagher D, et al. MRI-measured pelvic bone marrow adipose tissue
is inversely related to DXA-measured bone mineral in younger and

older adults. Eur ] Clin Nutr. 2012; 66(9):983-988.


https://academic.oup.com/endo/article/148/1/198/2501154
https://academic.oup.com/endo/article/148/1/198/2501154
https://academic.oup.com/jcem/article/93/6/2281/2598797?login=false
https://academic.oup.com/jcem/article/93/6/2281/2598797?login=false
https://academic.oup.com/jcem/article/93/6/2281/2598797?login=false
https://academic.oup.com/jcem/article/95/6/2977/2598831?login=false
https://academic.oup.com/jcem/article/95/6/2977/2598831?login=false
https://academic.oup.com/jcem/article/95/6/2977/2598831?login=false
https://www.nature.com/articles/ejcn201235
https://www.nature.com/articles/ejcn201235
https://www.nature.com/articles/ejcn201235
https://link.springer.com/article/10.1023/A:1011513223894
https://link.springer.com/article/10.1023/A:1011513223894

	Contents
	Marrow Adipose Tissue Role in Bone Metabolism
	DESCRIPITION
	MAT and energy metabolism

	CONCLUSION
	REFERENCES




