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Effects of Eicosapentaenoic Acid on
Visceral Fat and Heart Rate
Variability: Assessment by Power
Spectral Analysis

Kentaro MATSUMURA, MD

Objectives. Effects of eicosapentaenoic acid (EPA)on visceral fat storage and the autonomic nervous
system were evaluated by abdominal computed tomography (measurement of visceral fat area)and power
spectral analysis of heart rate variability, respectively.

Methods. The parameters of visceral fat area and heart rate variability were compared between the con-
trol group (n = 74; conventional therapy)and the EPA group (n = 91; conventional therapy plus EPA
1,800 mg/day) during a 6-month period. The power spectral analysis of heart rate variability [low frequency
component (LF), high frequency component (HF) and LF/HF ] was performed on 256 sec taken after a 30-
minute rest.

Results. Systolic and diastolic blood pressures significantly decreased (p < 0.0001 and p = 0.0076,
respectively)but heart rate remained unchanged in the EPA group during the 6 months. In the control
group, these parameters showed no change. The values of visceral fat area did not alter in either group but
body weight significantly decreased in the EPA group (p = 0.0003). A sex difference was noted in the
parameter of visceral fat area; in female patients, the change in the parameter was insignificant, but in
male patients this tended to decrease from 162 & 60 to 152 £ 65 cm*(p = 0.0586) during the 6 months.
Serum triglyceride decreased significantly in the EPA group (p = 0.0339) but not in the control group. The
ratio of LF/HF in heart rate variability significantly decreased in the EPA group (p = 0.0004) and the
decrease was especially prominent in male patients. The LF/HF ratio remained unchanged in the control
group. This parameter correlates well with visceral fat area, but not with systolic blood pressure.

Conclusions. The oral intake of purified EPA significantly reduced blood pressure without altering heart
rate during the 6-month treatment. EPA suppressed sympathetic nerve activity without inducing any
parasympathetic nerve activity. The direct anti-sympathetic action of EPA was inferred and its action was
found unrelated to blood pressure decrease. In male patients, diminished visceral fat area may be associat-
ed with depression of sympathetic nerve activity.
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Table 1 Baseline patient characteristics (1)

Control group

EPA group

(n=174) (n=91) pvalue
Sex (male/female) 37/37 46/45 0.9440
Mean age (yr, mean+SD) 70£10 72£10 0.1883
Hypertension 71(96) 85(93) 0.4750
Ischemic heart disease 19(26) 34(38) 0.1098
Diabetes mellitus 20(27) 19(21) 0.3553
Hyperlipidemia 44(59) 78(86) <0.0001
Medication
Ca?* antagonists 40(54) 54(59) 0.4953
ACE-I or ARB 19(26) 27(30) 0.5686
S-blockers 14(19) 18(20) 0.8893
a-blockers 12(16) 12(13) 0.5839
HMG-CoA inhibitor 24(32) 31(34) 0.6821
Digitalis 4( 5) 8(9) 0.3993
Diuretics 2( 3) 6(7) 0.2341
() %.

EPA =eicosapentaenoic acid; ACE-I=angiotensin converting enzyme inhibitor ; ARB=angiotensin receptor
blocker ; HMG-CoA = 3-hydroxy-3-methylglutaryl coenzyme A.
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Table 2 Baseline patient characteristics (2)

Control group EPA group

(n=174) (n=91) pvalue
Body weight (kg) 62+9 62E11 0.9815
Body mass index (kg/m?) 252%24 25.7+3.0 0.2180
Waist (cm) 94+38 95+8 0.3259
Overall fat (cm2> 328186 34079 0.4030
Subcutaneous fat (cmz) 184+64 183 +60 0.9586
Visceral fat (cm?) 133£48 149+53 0.0493
Total cholesterol (mg/dl) 197+34 196 +35 0.8987
Triglyceride (mg/dl) 135+74 159£385 0.0555
HDL-C (mg/di) 504+13.0 475+11.1 0.1244
Systolic blood pressure (mmHg) 13916 13916 0.9506
Diastolic blood pressure (mmHg) 82+11 77+10 0.0039
Heart rate (beats/min) 76+10 77+12 0.7512
LF (msec?) 4471629 342+413 0.2024
HF (msec?) 276278 212201 0.0888
LF/HF 1.84+1.98 2.35+2.54 0.1634

Values are mean =+ SD.

HDL-C=high-density lipoprotein cholesterol ; LF=low frequency component; HF=high frequency component.

Other abbreviation as in Table 1.
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Table 3 Changes in parameters during 6 months

Control group EPA group

Before  After (6M) p value Before  After (6M) p value
Body weight (kg) 62+9 62+10 0.0644 62E11 61£11 0.0003
Body mass index (kg/m?) 25.2+2.4 25.0+2.7 0.0328 257£3.0 253%£3.1 <0.0001
Waist (cm) 94£8 94£8 0.3463 95£8 95+9 0.9903
Overall fat (cm?) 328£86 33078 0.7053 340+79 334195 0.4309
Subcutaneous fat (cm2) 184 +64 185+62 09111 183+60 184 +69 0.9641
Visceral fat (cm?) 133+48 138+50 0.0802 149£53 144+54 0.2047
Total cholesterol (mg/d/) 197134 191134 0.0326 196£35 190£33 0.0664
Triglyceride (mg/d!) 135+74 13161 0.4774 159£385 143174 0.0339
HDL-C (mg/di) 504+13.0 49.7+149 0.4759 475+11.1 48.0+104 0.6071
SBP (mmHg) 139+16 138+16 0.3658 139£16 13216 <0.0001
DBP (mmHg) 82+t11 8010 0.0910 77£10 7410 0.0076
Heart rate (beats/min) 7610 7712 0.7999 7712 78+11 0.3122
LF (msec?) 447+629 381487 0.2550 342+413  273+337 0.0626
HF (msec?) 276278 291276 0.4837 212201  222+217 0.6467
LF/HF 1.84£198 1.75+1.61 0.5781 2.35+254 1.49+1.27 0.0004

Values are mean=+SD.

M=months ; SBP=systolic blood pressure ; DBP =diastolic blood pressure. Other abbreviations as in Tables 1, 2.
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Fig. 1 Change in systolic blood pressure during 6 months in the males and females in the EPA

group

Left: Female group. Right: Male group.

Abbreviation as in Table 1.
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Fig.2 Change in visceral fat area during 6 months in the males and female in the EPA group

Left: Female group. Right: Male group.
Abbreviation as in Table 1.
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Fig. 3 Change in low frequency component during 6 months in the males and females in the EPA

group
Left: Female group. Right: Male group.
Abbreviation as in Table 1.
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Fig. 4 Change in high frequency component during 6 months in the males and females in the EPA

group
Left: Female group. Right: Male group.
Abbreviation as in Table 1.
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Fig. 5 Change in LF/HF during 6 months in the males and females in the EPA group

Left: Female group. Right: Male group.

Abbreviations as in Tables 1, 2.
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Fig. 6 Correlations between systolic blood pressure and LF/HF (left), visceral fat and LF/HF (right)

Abbreviations as in Tables 2, 3.
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