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Abstract Insulin resistance plays a central role in fatty liver, a part of the metabolic syndrome. This study
examined the relationship between fatty liver, metabolic abnormalities and mitochondrial DNA [mtDNA]
copy number in peripheral blood that is correlated with diabetes or metabolic markers. Fatty liver was assessed
by questionnaire on alcohol consumption and abdominal ultrasonography. MtDNA copy number in peripheral
leukocytes was measured by a real-time quantitative polymerase chain reaction [PCR]. Among 445 subjects, 148
subjects had hepatic steatosis and 297 were controls. mtDNA copy number was significantly lower in fatty liver
group in comparison with that of normal finding group. This result is similar in both groups, alcoholic or
non-alcoholic fatty liver group. MtDNA copy number was inversely correlated with alanine aminotransferase
[ALT], aspartate aminotransferase [AST], gamma-glutamyltransferase [y -GTP], body mass index [BMI], waist
circumference, diastolic blood pressure, and free fatty acid. MtDNA copy number in peripheral leukocytes was
associated with fatty liver and insulin resistance related factors.
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g}t H 3709 W gk, HMG CoA reductase A4,
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fwahg—;— ]%3]—03] é%ﬂ‘é}—‘ﬂﬁ]— [Hitachi-747; Hitachi,
Tokyo, Japan]. €% ¢1&d %= chemiluminescent
e 0]83}%tt [Immulite 2000, Diagnostic Products
Corp., LosAngeles, CA;CV.< 7%]. JA&HAIAAS H7}
3}7] ¢J8Fo] Homeostasis Model Assessment [HOMA] of
insulin resistance index & ©|-&3}o] A4S o AAE
A2 o 2 [3E 99 (mmoll) x 35 led 5
L (WU/mL)/22.5]. AASE HEAE o]&ste] 9]
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% 15 pl& TagMan Universal PCR Master Mix [ABI,
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Glyceraldehyde-3-phosphate dehydrogenase [GAPDH]2]
229 ol gt HEAS AWt ALE primer 9
prober= Th21} Ztt} GAPDH forward primer; CCA
GGT GGT CTC CTC TGA CTT C, GAPDH reverse
GTG GTC GTT GAG GGC AAT G,
CCA GCG TCT CGC
AAT GCT, mitochondria reverse primer; CTC CAT GCA
TTT GGT ATT TTC G, mitochondria probe; FAM - TCG
CGT GCA CAC CCC CCA - TAMRA, GAPDH probe;
FAM - ACA GCG ACA CCC ACT CCT CCA CCT T
- TAMRA.

primer;

mitochondria forward primer;

=
mtDNA copy 4= 1-way ANOVA testE A| 345} 11, A}
FTEAL Duncang ©o]&3F3ith TEE NS mtDNA
copy -2} A3EHY A|Ffe] ATHE AN
Silch. BAH foleme p Aol 0.5 Twil A9

ahers.

3. 21t

()
g, %71 9 ol7] Y, AST, ALT, y-GTP, 24|
5 2, SRR, U= EY e E,

AW AR ~E 8, oA why B, FRAY, Pt
A4, HOMA-IR, 358 A&d 2% Fo3H &2
FAE EATHE 1]
[E 1] A7 70 g2 duby 54
A7k A
*p
(n=148) (0=297)
Lol (yn) 46.7+10.7 44.7+12.4 0.086
mtDNA copy 6.08+3.37 8.30£5.43  <0.001
ZFoyobEok (g/week)  134.9+192.6 97.4+149.5 0.039
A AR5 (kg/m?) 25.7+2.99 2264271  <0.001
32 Ed (cm) 86.9£7.99 77.7+8.38  <0.001

2095

227|189} (mmHg)  124.8+153  118.8+13.1  <0.001
01917184 (mmHyg) 7574975  71.0+1021  <0.001
AST (IU/L) 30.6+15.3 23.0+6.82  <0.001
ALT (IU/L) 40.8+31.7 2124132 <0.001
-GTP (IU/L) 48.8+39.8 314+332  <0.001
9@ X4} (mg/dL)  778.6+309.0  621.1+243.3  <0.001
2 =Z g A =
s Ed 2 192.0+34.6 182.7+32.6  0.006
(mg/dL)
23 %9k mg/dL) 182.9+127.0  109.9+68.1  <0.001
T EX la—lilli A
AR 45941023 5345126  <0.001
H|E(mg/dL)
o= %Hﬂi A
TdEARE 114.7+29.7 106.8£29.0  0.008
H| S(mg/dL)
o E A w

95.9+19.9 83.4+203  <0.001
B(mg/dL)
FEHY} (mg/dL) 92.9+10.5 89.1+10.1  <0.001
513 A A (%) 5.44+0.48 536+036  0.038
HOMA 5.20+3.66 3.04+243  <0.001
o1+l (uU/ml) 5.49+3.63 3344253  <0.001

Significant at *P < 0.05 by the Student t-test.

ria copy number (arbitrary unit)
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Normalliver with Normalliver with Fatty liver with
nLFT abLFT nLFT

Mitochondria copy number (arbitrary unit)

Fatty liver with
abLFT

* Significant at P<0.05 by the ANOVA and Duncan test (a,b,c
each character showed each group
containing same character did not differ according to post-hoc
test). nLFT, normal liver function test;
abLFT, abnormal liver chemistry; NAFLD, non-alcoholic fatty
liver disease; ASH, alcoholic steatohepaititis
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Normal  liver

Non-alcoholic

Alcoholic fatty Normal liver

g Caser liver disease kg P’
(n = 216) (n = 89) (0 = 59) (n = 81)
Age (yr) 449 * 05° 488 = 1.0° 404 = 1.3° 440 £ 05° 0.004
Total body fat amount 164 £ 0.6" 18.6 + 0.4 205 + 1.6° 14.1 = 3.6 <0.001
Body fat (%) 26.8 + 04" 27.1 £ 0.6° 248 + 0.5 215 £ 02° <0.001
Body mass index (kg/m’) 226 = 0.1° 254 = 02 262 + 02° 228 £ 02° <0.001
Waist circumference (cm) 76.6 £ 0.5° 85.8 + 0.7° 89.1 + 1.1¢ 80.7 + 0.8° <0.001
-GTP (IU/L) 227 + 16.7° 36.0 + 29.8° 68.4 + 44.1° 55.6 = 53.9° <0.001
Triglyceride (mg/dL) 97.5 £ 3.5° 154.1 + 8.8" 2237 + 21.5° 139.9 +9.3° 0.014
FFA (mg/dL) 5942 + 14.0° 7247 + 33.6° 848.3+ 45.0° 689.0 = 132 <0.001
CRP 0.15 = 0.02 021 * 0.08 0.14 = 0.05 0.13 + 0.02 0.524
Glucose (mg/dL) 88.24 + 0.6° 926 + 1.4° 934 + 1.5° 91.6 + 1.2 <0.001
Insulin (uU/ml) 340 £ 0.1° 524 = 0.5 6.22 = 05° 337 £ 0.2° <0.001
HOMA 3.06 * 0.1° 494 + 03 597 = 05° 3.17 + 0.2° <0.001
mtDNA copy 8.15 + 0.01°° 6.63 £ 0.07"° 528 + 0.08" 8.7 + 0.06° <0.001

“Significant at P < 0.05 by ANOVA and Duncan test (a,b,c each character showed each group containing same character did not differ
according to post-hoc test). Values are expressed as mean + SE. FFA, free fatty acid; CRP, C-reactive protein, HOMA, homeostatic model
assessment; NAFLD, non-alcoholic fatty liver disease; mtDNA, peripheral blood mitochondrial copy number.
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[# 3] J&dARAE AAET D2EH mtDNA copy 4
o}o] AFapELA
[ InE by |

*

R p
ALT (IU/L) -0.168 (-0.110)  0.000 (0.027)
AST (IU/L) -0.114 (-0.130)  0.001 (0.009)

¥-GTP (IU/L)
H EZEX[ 5= (kg/m®)
szlE3 (Cm)

0| 2t7| & 2f(mmHg)
el x| gk mg/dL)

0.020 (0.008)
-0.007(0.020)
0.021 (0.040)
0.024 (0.037)

0.021 (0)

-0.110 (-0.131)
0.127 (-0.116)
-0.109 (-0.102)
0.107 (-0.104)

-0.114 (0)

Pearson correlation coefficients (partial correlation coefficients

adjusted for free fatty acid), P < 0.05
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