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The Review on the Subdivision of

Subcutaneous Adipose Tissue

Yoon-Jae Lee, 0.M.D., Deok-Sang Hwang, O.M.D., Chang-Hoon Lee, O.M.D., Kyung-Sub Lee, O.M.D.
Kangnam Korean Hosipital, KyungHee Uniy.

Objectives

In clinical studies, the visceral fat obesity has been emphasized because of its correlation with the metabolic syndrome. But the subcutane-
ous adipose tissue also would correlate with the risk factor of metabolic syndrome. Especially deep tissue, which is a subdivision of the sub-
cutaneous adipose tissue would be more related. This study is to investigate the relationship between subcutaneous adipose tissue and vari-
ous diseases.

Methods

We searched for papers which had subcutaneous adipose tissue, deep subcutaneous adipose tissue and obesity for subjects in the Pub-
med site.

Results

24 papers were found. Subcutaneous adipose tissue, deep subcutaneous adipose tissue especially, was related with the insulin resistance,
metabolic syndrome, sex hormones and other diseases.

Conclusions

Subcutaneous adipose tissue is a risk factor of insulin resistance but not lipoprotein. But deep subcutaneous adipose tissue was related
with lipoprotein. So deep tissue, which is a subdivision of the subcutaneous adipose tissue is a more important risk factor of the meta-
bolic syndrome.

Key Words : subcutaneous adipose tissue, obesity, deep subcutaneous adipose tissue, pubmed, search
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| . The Relation between Subcutaneous Adipose Tissue and Metabolic Syndrome

Refer
ence

Subjects

Laboratory Examination ~Measurement

Results

Comments

beta cell
function

Insulin
resistance

[14]

[15]

[16]

[17)

(18]

62 non-diabetic
women and men

78 nondiabetic
African-American
volunteers

999 hipanic and
458
African-American
men and women

39 healthy men

40 premenopausal
obese women

17 HIV infected

obese women and

obese health
women

blood pressure, heart rate,

AST, ALT, c-peptide, LDL,

HDL, TG, plasma glucose,
NEFA, C-peptide, insulin
concentraion, leptin,
adiponectin, S, Basal ISR,
Total IS, Glucose
sensitivity, Potentiation
factor, Fasting glucose

Sy, Fasting insulin, Fasting
glucose, T-Chol, HDL,
HDL-particle size,
HDL-particle number,
blood pressure, apo B

S, acute insulin
response(AlIR), disposition
index(DI)

Glucose Rd, Ra, rHGO

Insulin, Glucose(OGTT)

I

CT
Hounsefield
-150~-50

SAT significantly related
with AUCI, ALAG30, S,
Total IS, Fasting insulin
and serum leptin.

SAT and men had relation
with S, TG, HDL particle
size, fasting glucose.

SAT and women was
related with S, TG, HDL,
HDL-particle size, HDL,
particle number, apo B,
fasting glucose and
systolic blood pressure.

SAT was related with AIR.

SAT was negative related
with Sl,

Total body fat and SAT
had relation wih Rd and
rHGO.

SAT did not have the
relation with insulin
resistance.

SAT had the obvious
relation with S;, in HIV
infected patients.

Abdominal fat was not
correlated with [ cell
function.

SAT and VAT were
correlated with insulin
resistance. (in African
Americans)

VAT was negative
related with AIR.

SAT would be the
major factor in insulin
resistance.

VAT could be the
relation factor of
insulin and glucose.
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Table 1. A%
Refer . L
ence Subjects Laboratory Examination ~Measurement Results Comments
3001 the cr Both VAT and SAT VAT had the more
Metabilic 0] Framingham fasting plasma glucose, H field correlated with glucose,  distinct relation with
risk Heart Study TG, HDL, total chol (_)111911555 JE blood pressure and the metabolic syndrome
participants lipoprotein. than SAT.
Trunk SAT measured
Cardiovas 62 healthy T-chol, HDL, LDL, TG, SAT of trunk was related bY skmfolds. correlated
. [21] . L DEXA e with abdominal SAT
cular risk Caucasian men  apo Al, apo B, insulin with insulin, and HDL. .
and the risk factor of
cardiovascular risk.
Adiponect 16.36 nc.)ndlabehc adiponenctin, S;, TG, HDL, SAT had negative relation VAT. had p ositive
in [13] Hispanics and CT with adiponectin relation with
African-Americans P ) adiponectin.
SAT did not have
oid and TG, apo B, LDL, HDL, VAT and V/A ratio were fielzhi’:te‘?gth
P [22] 17 obese men total testosterone, free MRI related with TG, LDL and pop L .
androgen Abdominal fat did not

testosterone, SHBG

apoB. correlated with

androgen.
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Table Il. The Relation between Subcutaneous Adipose Tissue and Other Disease
Refer . o
ence Subjects Laboratory Examination ~Measurement Results Comments
.CRP' fibrinogen, . SAT and VAT correlated -
. intercellular adhesion . o VAT was more distinct
inflammat . . with CRP, fibirinogen, . . . .
. 1250 Framingham molecule-1, Interleukin-6, . : relationship with urinary
ion and . . intercellular adhesion .
- [23] Heart study P-selectin, tumor necrosis Cr . isoprostanes, monocyte
oxidative .. ) molecule-1, Interleukin-6,
participants factor receptor-2, urinary . chemoattractant
stress . P-selectin and tumor .
isoprostanes, monocyte . protein-1 than SAT.
. necrosis factor receptor-2.
chemoattractant protein-1
Leptin of all group
. . correlated with VAT, V/A
leptin, androstenedione, . . .
23 obese women ratio. Leptin of obese with
. testosterone, SHBG, OGIT,
with PCOS, 16 . PCOS group correlated
PCOS [24] DHEA-S, fasting glucose, CT . .
obese women, 10 L with V/A ratio.
normal women fasting insulin, Glucose Leptin of control group
AUC, Insulin AUC correlated with SAT and
V/A ratio
. VAT of BE patients was
Barrett's 3 BE patients Glucose, HDL, TG, Chol, cr . 1.5 times higher than
[25] and 93 control Hounsefield
esophagus LDL, control group, but SAT had
men -150~ -50 . .
lower correlation with BE.
Depressiv 101 overweight Zung's Self-Rating CT ' Depressive II.'lOOd was
e Mood [26] premenopausal Depression Scale (SDS) Hounsefield correlated with VAT but
women P -190~-30  not SAT.
. Total testosterone, Free SAT negatively correlated
406 Danish 20 to with total testosterone and
[27] 29 years old men testosterone, DHT, SHBG, positively correlated
Y estradiol, SHBG, LH o Postuvely
with estradiol.
Total testosterone, DHEAS, SAT did not have The larger YAT
Sex 29 obese . . L correlated with decrease
[28] . 17beta-estradiol. MRI relationship with any sex .
hormone adolescent girls of DHEA and elevation
progesterone, SHBG hormone.
of testosterone.
Total testosterone, free SAT was negative related
9] 28 premenopausal testosterone, DHEA, cr with SHBG, DHEA and Drl;m(ﬁl‘?ti(‘:\fsfatc}gr of fat
obese women DHEAS, androstenedione, positive related with p .
accumulation

SHBG

DHEAS.
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Table Ill. The Relation Factors of Subcutaneous Adipose Tissue Compartment

IZflfo Subjects Laboratory Examination Measurement Results Comments
T-chol, TG, Apo B,
VLDL-chol, VLDL-TG,
VLDL-apoB, LDL-Chol, T
o LDL-TG, LDL-apoB, ) . VAT was more sensitive
11p1c.l-11pop [30] 66 healthy women HDL-chol, HDL-TG, Hounsefield dSAT was related with in all factor except
rotein -190-30  apoB. .
HDL-apo A-I, DEXA HDL-api, A-L
HDL,-chol/HDLs-chol,
Chol/HDL-~chol,
LDL-chol/HDL~chol
CT dSAT was related with
[1] 199 volunteer  HDL, TG, fasting insulin | 1ounsefield total body fat, dSAT was
-190-30  sensitive to expect fasting
DEXA  insulin.
Metabolic
Syndrome dSAT was related with ~ Various race had
risk 55 african CT Chol, HDL, LDL, Glucose different fat types.
[32] american women total chol, HDL, LDL, TG, Hounsefield and insulin in white race, VAT was the distinct
and 103 white Glucose, insulin -190-30  but in african american predict factor of serum
women DEXA  insulin was only relation lipids, glucose, and
factor. insulin.
47 health Leptin, LDL, HDL, ApoB, cT dSAT was significantly
insulin caty TG, Fasting insulin, Tnsulin * related with insulin dSAT and VAT were
. [7]  volunteer (15 lean . Hounsefield . .
resistance d 32 obese) AUC, Clucose AUC, Insulin 190-30 resistance, blood pressure, similar result.
an ovese clamp, Glucose Rd, Ra apoB, HDL and TG.
insulin insulin-mediated glucose posterior compartment fat
u. L. 10] 34 healthy men  disposal(Rd), residual MRI related to peripheral and
sensitivi Y P perp
ty hepatic glucose output hepatic insulin sensitivity.
insulin-stimulated glucose dSAT and sSAT related to
. . 45 healthy, . . .
insulin disposal, maximal oxygen .., total Glucose disposal,
... [33] premenopausal . . Hounsefield i
sensitivity consumption, physical non-oxidative glucose
women .. . -190-30 .
activity energy expenditure disposal.
60 HIV infected . The measurement of
[34] women (32 obsese MRI PDSAT was most senstive L4-5 level was more

and 28 lean)

to weight gain, loss.

sensitive at L2-3 level.
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