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In obese subjects, the levels of tumor necrosis factor alpha (TNF-a) expression and protein synthesis in adipocytes are
increased. A recent study of Caucasians suggested that the TNF-a gene promoter region polymorphism at position —308
influences insulin resistance and percent body fat and increases serum leptin levels, although conflicting data are also
reported. The present study was performed to investigate the relationship between this polymorphism and the body mass
index (BMI), blood pressure, glucose and lipid profiles, and serum leptin in 122 healthy young men aged 21 to 29, 177 older men
aged 45 to 65, and 71 type 2 diabetic male patients aged 42 to 78. The BMI, blood pressure, and fasting plasma glucose (FPG),
serum lipids, uric acid, insulin, and leptin concentrations were measured. The TNF-a G-308A polymorphism was assessed by
the polymerase chain reaction restriction fragment length polymorphism method. In the young group, 4 subjects (3.3%) were
heterozygous for the TNF2 (G-308A-positive) allele, but there were no significant differences between the TNF1 (wild-type)
and TNF2 groups in any measured anthropometric or metabolic parameter. In the older group, the frequency of the TNF2 group
was 2.8%, and FPG was significantly higher in the TNF2 versus the TNF1 group (108 =7 v 99 + 9 mg/dL, P =.042 by
Mann-Whitney U test). Plasma triglycerides and the insulin resistance index tended to be higher and high-density lipoprotein
(HDL) cholesterol tended to be lower in the TNF2 group (P = .06, .20, and .07, respectively), although these differences were
not statistically significant. In type 2 diabetic subjects, the frequency of the TNF2 group was also 2.8%, and there were no
significant differences between the TNF1 and TNF2 groups in any parameter. HDL cholesterol tended to be lower (P = .10) in
the TNF2 group, although it was not statistically significant. In conclusion, no major difference was associated with TNF1 and
TNF2 polymorphisms in terms of obesity, blood pressure, lipids, or glucose in young, older, or diabetic Japanese men, although
FPG was significantly higher in older men, possibly through increased insulin resistance.
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BESITY, hypertension, diabetes mellitus, and dyslipide- between this G-308A polymorphism and the body mass index
mia are important predisposing factors for the develop-(BMI), blood pressure, glucose and lipid profiles, and serum
ment of atherosclerotic cardiovascular disease on the basis ¢éptin in young, older, and type 2 diabetic Japanese men.
insulin resistancé&3 Tumor necrosis factor alpha (TN&) is
produced by adipocytes in obese subjects, as well as macro- SUBJECTS AND METHODS
phages, and is considered to induce insulin resistance, acting onThe present study included 122 young men aged 21 to 29 years and
the neighboring skeletal muscle by a paracrine mechanism or oh77 older men aged 45 to 65 years, of which both groups received an
adipocytes by an autocrine mechanismBecause TNFe is annual health checkup. Subjects with diabetes mellitus, endocrine
suggested to be one of the main mediators of insulin resistanc@sease, or significant renal or hepatic disease and those receiving
in human obesit§,recent interest has focused on the relation- 2ntinypertensive agents, systemic corticosteroids, or lipid-lowering
ship between TNFx gene polymorphisms and insulin resis- medications were excluded.Seventy-onetypeZt_ﬂabe_tlc men gged 42 to
9 . . e - 78 years who were under evaluation by Keio University Hospital were
tance?* Two polymorphlsms have be_e” !dentlfled I_n_ the THF- also included. Informed consent was obtained from each subject before
promoter region. Onesia G to Asubstitution at position-308 0 stydy, and the protocol was approved by the review committees of
designated as the TNF2 alléi@he other$ a G to Asubstitution  the Department of Internal Medicine and Health Center at Keio
at position—238 designated as the TNFA all€lén a study of  uUniversity School of Medicine, Tokyo.
Caucasian subject¢he TNF« gene polymorphism at position
—308 was reported to induce insulin resistance, increase th¥easurements
percent body fat, and increase serum leptin levels. However, a Height, body weight, blood pressure (systolic [SBP] and diastolic
more recent study of 422 subjects (65% women) has suggestddBP]), and heart rate were measured. Plasma glucose, serum lipid
that neither the-238 nor the—308 polymorphism is related to (total cholesterol, triglycerides, high-density lipoprotein [HDL] choles-
obesity or insulin resistance. terol, low-density lipoprotein [LDL] cholesterol, and free fatty acids),

The purpose of this study was to investigate the relationship§”d uric acid levels were measured using peripheral blood samples
obtained after an overnight fast. Serum insulin and leptin concentrations
were measured by radioimmunoassay as described previ§dsiihe

From the Department of Internal Medicine and Health Center, Keio i(nsulin res)isltzalr;ce index was assessed by homeostasis model assessment
HOMA-R).1%
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0026-0495/00/4912-0017$10.00/0 was performed in a final volume of 20 pL containing 2 mmol/L MgCl
doi:10.1053/meta.2000.18560 0.2 mmol/L of each dNTP, 5 pmol of each primer, and 0.5 U Taq DNA
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polymerase (Takara, Tokyo, Japan). DNA was amplified in 35 cycles Table 2. Relationship Between TNF-a Genotype and Subject Profile
with 1 minute of denaturation at 94°C, 1 minute of annealing at 60°C, and Metabolic Variables in 177 Men Aged 45 to 65

and 1 minute of extension at 72°C. Before that, there was 1 cycle of 2
minutes of denaturation at 94°C, and after the cycles, there was a
4-minute extension at 72°C. Polymerase chain reaction products were
digested with a 10-fold excess blcd restriction enzyme (Takara) at
37°C for 3 hours and electrophoresed on a 3% agarose gel with 0.5X No- of subjects

TNF-a Genotype

TNF1 TNF2

Parameter (Normozygote) (Heterozygote) P*

172 (97.2%) 5 (2.8%)

Tris-borate EDTA (TBE) buffer.Ncd restriction fragment length Age (yr) 54.7+ 5.8 54.6 + 3.8 NS
polymorphism was detected by ethidium bromide staining, which BM! (kg/im?) 23427 240+15 NS
revealed a 2-allele polymorphism that produced 3 bands of different SBP (mm Hg) 122+19 117+ 12 NS
sizes: a 107-base pair (bp) fragment corresponding to the TNF2 allele PBP (mm Hg) 7713 86 NS
(restriction site absent) and a set of 87-bp and 20-bp fragments Glucose (mg/dL) 9+9 108 = 7 04
corresponding to the TNF1 allele (restriction site present). Insulin (WU/mL) 80x51 90+ 2.6 NS
HOMA-R 20+13 23*0.6 NS

Statistical Analysis Leptin (ng/mL) 39=19 40=05 NS
2 Total cholesterol (mg/dL) 206 * 29 208 = 10 NS

All of the _data are expres_sed as the measD. We u_sed thg? test Triglycerides (mg/dL) 143 + 113 291 + 112 06
for comparison of prop_ortlons_ and the Mann-Whitn&y test for HDL cholesterol (mg/dL) 55 + 15 43+ 7 07
comparlson of_qgantltat'lve' yarlables. R value less than .05 was LDL cholesterol (mg/dL) 123 = 30 121 + 25 NS
considered statistically significant. Uric acid (mg/dL) 63«14 68«13 NS

RESULTS NOTE. Values are the mean = SD.
Abbreviation: NS, not significant (P > .1).

The subjects were divided into 2 groups according to the *Mann-Whitney Utest.

absence (homozygous for the TNF1 allele) or presence of the
TNF2 allele. In the young group, 4 subjects (3.3%) were

heterozygous for the TNF2 allele. None were homozygous for In the type 2 diabetic patients, the fre_qugncy of _the TNF?
. . ey allele was also 2.8%, and there was no significant difference in
the TNF2 allele in this study. There were no significant

differences between the TNF1 and TNF2 groups for anythe genotype freque_ncy even if compared with normal S.Ubj.e.CtS
: . (FPG< 110 mg/dL) in the older group. There were no signifi-
anthropometric or metabolic parameters measured (Table 1).

In the older group, the frequency of the TNF2 allele was cant differences between the TNF1 and TNF2 groups in any

2.8%, and the fasting plasma glucose (FPG) concentration Wa?%ntgtraopl)gvr;]eertrg Zr Tg)taﬁ]otﬁga{i{g;tz;:u? (E:J(:leits t\?vr;sl tir;?ed

significantly higher in the TNF2 group versus the TNF1 group . . R
(108 7v 99 + 9 mg/dL,P = .042). Plasma triglycerides and statistically significant (Table 3).
the HOMA-R tended to be higheP(= .06 and .20, respec-

tively) and HDL cholesterol tended to be lowér € .07) in the
y) €.07) In the adipocytes of obese subjects, the amount of &NF-

TNF2 group, but these differences were not significant. There i . S .
xpression and protein synthesis is incredssmrecent interest

were no differences between the groups for other parameterﬁ, . .
including serum leptin (Table 2). as focused on the role of TNkas a key component in the link

between obesity and type 2 diabetd$he mechanism by which

DISCUSSION

Table 1. Relationship Between TNF-a Genotype and Subject Profile
and Metabolic Variables in 122 Men Aged 21 to 29

Table 3. Relationship Between TNF-a Genotype and Subject
Profile and Metabolic Variables in 71 Male Type 2 Diabetic
Patients Aged 42 to 78

TNF-a Genotype

TNF1 TNE2 TNF-a Genotype
Parameter (normozygote) (heterozygote) P* TNF1 TNF2

No. of subjects 118 (96.7%) 4 (3.3%) Parameter (Normozygote) (Heterozygote) P*
Age (yr) 235+ 15 233 +0.5 NS No. of subjects 69 (97.2%) 2 (2.8%)

BMI (kg/m?) 21.8 3.2 212 +22 NS Age (yr) 58.8 = 7.0 575+ 21 NS
SBP (mm Hg) 125 *+ 13 122 = 16 NS Duration of diabetes (yr) 7872 3.0x28 NS
DBP (mm Hg) 72+9 66 = 6 .10 BMI (kg/m?) 23.8 +3.2 26.0 = 3.2 NS
Glucose (mg/dL) 89 *6 84 +7 NS SBP (mm Hg) 133+ 21 121 =24 NS
Insulin (pU/mL) 53*=3.9 48 +19 NS DBP (mm Hg) 76 + 11 75 £ 18 NS
HOMA-R 1.2+09 1.0*x04 NS Glucose (mg/dL) 155 + 45 144 + 25 NS
Leptin (ng/mL) 28+ 27 1.7+0.3 NS Hemoglobin Ay (%) 78+72 8.1+26 NS
Total cholesterol (mg/dL) 171 £ 29 156 + 14 NS Total cholesterol (mg/dL) 193 + 32 228 = 64 NS
Triglycerides (mg/dL) 78 = 36 56 + 11 NS Triglycerides (mg/dL) 163 = 103 116 = 10 NS
HDL cholesterol (mg/dL) 53 =11 51+3 NS HDL cholesterol (mg/dL) 45 + 11 34 +1 .10
LDL cholesterol (mg/dL) 102 £ 25 94 + 4 NS LDL cholesterol (mg/dL) 127 £ 29 152 + 20 NS
Free fatty acids (mEq/L) 0.38 = 0.14 0.42 = 0.16 NS Free fatty acids (mEq/L) 0.51 = 0.23 0.38 = 0.35 NS
Uric acid (mg/dL) 55+1.2 53*+0.3 NS Uric acid (mg/dL) 57+16 53=*x21 NS

NOTE. Values are the mean = SD.
Abbreviation: NS, not significant (P > .1).
*Mann-Whitney U test.

NOTE. Values are the mean + SD.
Abbreviation: NS, not significant (P > .1).
*Mann-Whitney U test.
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TNF-a induces insulin resistance is considered as follows. After(~17.8%)8° Concerning the effects of this G-308A polymor-
binding to the TNFa receptor, TNFe phosphorylates the phism on obesity or insulin resistance, the results were negative
serine residues of insulin receptor substrate-1, and subsen a larger study in Caucasiah®©ur data showed only weak
guently, the activity of insulin receptor kinases is inhibitéd. significance P = .04) in a small number of the TNF2 group
This causes an inhibition of the cascade of the insulin-signalingn = 5). There was also a trend for triglycerides to be higher and
pathway distal to the insulin receptor and decreases GLUTZ4DL cholesterol to be lower in this group. However, we think

translocation and final glucose uptake. that even if this polymorphism does have an effect, it may not be
The TNF« polymorphism at positior-308 reportedly leads  very strong.
to a higher rate of transcription of the TNFgene!® In the In conclusion, no major difference was associated with TNF1

present study, FPG in older men was higher in the TNF2 groupand TNF2 polymorphisms in terms of obesity, blood pressure,

Our speculation is that insulin resistance increased gradually ifipids, or glucose in young, older, or diabetic Japanese men,

these subjects together with metabolic changes, such as hypeatthough FPG was significantly higher in older men, possibly

glycemia and dyslipidemia, on the basis of primary geneticthrough increased insulin resistance. Further studies will be

defects. In type 2 diabetic patients, on the other hand, there weneeeded to clarify the significance of the TNFgene polymor-

no significant differences between the TNF1 and TNF2 groupgphism in different age, sex, and ethnic groups in combination

in any of the parameters measured. We speculate that in type\®ith other variant alleles.

diabetic subjects, insulin resistance had already increased
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