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Serum Lipids, and Phospholipid n-6 and n-3 Polyunsaturated Fatty Acid Levels in
Middle-aged and Elderly Subjects Living in Urban and Suburban Bangkok, Thailand

Terue KAWABATA*1.2, Masako HAMANE*2, Yoshiko YANAGISAWA*1,
Yoshinori KANEKO*!, Sanae WATANABE*!, Shigeji MIYAGI*},
Mitsuru SAKUMA*!, Yasuo KAGAWA*! and Kyoko HASEGAWA* 12

Changes in nutritional intake following economic growth have increased serum cholesterol
levels as a risk factor in the development of vascular diseases. This study aimed at the evaluation
of serum lipids, phospholipid n-6 and n-3 polyunsaturated fatty acid (PUFAs) levels in healthy
inhabitants living in urban and suburban Bangkok, Thailand. The urban district in the city of
Bangkok has shown the most economic development; on the other hand, the areas about 100 km
northwest from Bangkok are still developing economically. We extracted a total of 212 subjects,
53 husbands and wives in the 50-69 years old age group from both districts. The items of our
investigation were physical status (BMI), serum biochemical measurements (TC, LDL-C, TG,
leptin), phospholipid fatty acid levels and food intake, which was calculated from consumption
frequency.

Weight, BMI and serum leptin levels were higher in urban subjects compared with subjects
from the suburbs. Serum lipids were not significantly different between the groups. Intake of
rice and sweets, a source of carbohydrates, was higher in the subjects in the suburbs compared
with urban subjects, and a much higher tendency for intake of other food groups excluding egg
and meat was seen in urban subjects compared with their counterparts in the suburbs. Serum
phospholipid n-3 PUFAs and linoleic acid (one of the n-6 PUFA series) were high in urban
subjects, whereas the levels of highly unsaturated fatty acid were desaturated and elongated from
linoleic acid, and were lower compared with subjects from the suburbs. The (EPA+DPA+DHA)/
AA, EPA/AA and DHA/AA ratios were therefore significantly higher in the urban subjects.
We believe these characteristics of serum phospholipids fatty acids to be very important when
considering the prevention of vascular disease of urban people in Thailand.
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Table 1. Weight, BMI and serum lipids and leptin by sex and age

Area of male female
residence 50 60 50 60
Number of subjects Urban 16 37 16 23
Suburb 22 31 22 17
Weight (kg) Urban 66.9+ 6.9 65.1+10.6 62.1E11.4* 57.5+ 8.0
Suburb 62.3+ 9.5 61.1+ 9.8 56.7+10.6 53.1+ 9.8
BMI (kg/m?) Urban 249+ 2.3 240+ 3.7 26.7t 4.9 249+ 25
Suburb 23.6+ 3.7 23.1+ 3.5 25.1+ 4.5 23.1+ 3.5
Leptin (ng/mi) Urban 6.5+ 4.0%* 4.9+ 46 20.3+ 9.9%* 174+ 8.1*
Suburb 3.5+ 2.3 43+ 3.8 13.0+ 9.8 11.0+ 7.1
TC (mg/dl) Urban 238+ 28 221+ 39 234+ 32 244+ 35
Suburb 218+ 36 2184 42 242+ 47 246+ 39
HDL-C (mg/d!) Urban 53+ 9 57+ 14 62+ 13 59+ 13
Suburb 57+ 18 60+ 11 63+ 15 57+ 15
LDL-C (mg/d]) Urban 157+ 30 145+ 33 151+ 33 161+ 33
Suburb 138+ 34 137+ 41 157+ 39 156+ 37
TG (mg/dl) Urban 150+118 96+ 47 110+ 74 127+ 72
Suburb 125+ 76 111+ 56 141+ 94 170123
Data expressed as meantS.D.
Significantly different from Suburb district, *p<(0.05, **p<C0.01.
Table 2. Intakes of food and food group by sex and age
Area of male female
residence 50 60 50 ) 60
Rice Urban 273.8+ 65.6*% 261.7+£119.3 246.0+ 98.8 189.5+ 80.5
Suburb 362.94+129.4 327.9+193.6 277.5+ 93.6 2329+ 96.9
Sweets Urban 32.1+ 50.4* 442+ 65.8 14.7+ 18.7* 214+ 44.2*
Suburb 92.1+ 81.6 32.0+ 54.8 45.6t 80.0 64.6+ 79.6
Eggs Urban 23.5+ 24.8 244+ 29.6 18.7+ 24.1 114+ 8.0
Suburb 28.1+ 18.5 32.24+ 30.1 26.1+ 21.3 12.2+ 13.6
Meat and meat products Urban 65.2t 47.0 40.1xt 396 41.1+ 443 254+ 26.4
Suburb 61.5£ 58.0 42.8+ 65.4 414+ 385 29.3+ 34.1
Fish and fish products Urban 78.3+ 60.0 81.0+ 87.6 65.7+ 64.2 69.71£105.9
Suburb 59.9+ 88.0 52.31+ 44.9 54.5+ 60.5 63.9+ 84.3
Legume and legume products Urban 66.11+ 98.3 66.6+ 96.9 524+ 57.7 473+ 724
Suburb 31.7+ 31.3 36.3+ 37.0 59.8+110.7 34.14+ 38.7
Milk and milk products Urban 188.7+284.3 121.1£211.1 147.1+£171.1 147.4+254.5
Suburb 86.0+139.9 95.3+£178.9 86.9+140.2 110.2+174.6
Vegetables Utrban 307.8+340.9 262.41+216.8*%* 264.11+205.4 263.2£203.3**
Suburb 177.7+£244.4 122.6+142.3 181.4+232.2 88.2+139.8
Fruits Urban 166.6+178.0 197.6£175.8*** 167.8+105.2 240.4£271.6*
Suburb 139.6+261.0 68.2+ 74.0 107.2+£139.8 79.6+141.5
Fat & oils Urban 86+ 7.1 12.64+ 13.5 21.7+ 394 11.8+ 13.7
Suburb 13.0+ 10.5 9.3+ 12.8 18.6+ 20.3 159+ 35.2

Data expressed as mean=+S.D.
Significantly different from Suburb district,

D35, 50FRLMEOKRE, 50F B L 50, 60FHRD
THDIMEL TF BN TEFOEEZBEETH .
% TC, HDL-C, LDL-C B X T TG fEIZIZ, X H
Bl bAREIVWTNHRD SNah o 7,

2. BREBHEDRE

2 ICWHKICB T AR B L CERPOBREB LT
BREREREER LU, HOBBET I EH#XIIS L
THAMRTEL, S0OFREMETREOEIFETH -
-, BEPOBIREIZ0FRBMEE 50, 60FRDLET
M0 L ORI THEICE N /2. 2hH 0
ZEMmn, HEMRE L DMK TIRRA D E LD
SERLTWSHDEHRINS,

*p<0.05, **p<C0.01, ***p<0.001.

-, MERBLUVARS, MEDAOERER, W
FTNHRAMRII S U THEHX TEIE D & W E RS
HHN, TOHIBEHREEHOBNEIZOFROFZ L
HZOERIHAB THo 2. THMIXTIE, ERERTDH
HEME THE, AEROBRENZVWERNAS LN,
FNOOREENSRFICEEMBIREINTNSEEX
55,

3. MmF) BEEPREREEHER

F3IMmFEY IgE BB AR L7z, IVEY >
feE i — iR faFn BB (MUFA) OfRIIEH L &
H, E£7250, 60FfLEH, HEHEICH U TREIAMK T
FEICBHETH -, miFtmMAsNiEE (SFA) MkidH



Table 3. Fatty acid compositions (wt%) and ratios of serum phospholipids by sex and age
Area of male female
residence 50 60 50 60
SFA Urban 45.6 +1.8 46.5 £2.1*** 476 +6.4 46.6 £1.3
Suburb 453 +3.1 42.8 £5.1 459 +3.3 459 +29
MUFA Urban 13.4 +1.4%* 13.7 £1.4**¥* 13,1 £2.3*%* 14,1 £2.0**
Suburb 15.1 £2.1 15.7 £2.7 16.5 £3.0 17.3 +3.8
PUFA Urban 41.1 £2.7 39.8 £24 39.3 +5.0 39.3 +£2.3%%x
Suburb 39.6 £3.6 41.5 £6.5 37.6 £3.5 36.7 +=1.8
Total n-6PUFA Urban 31.8 £2.0 30.1 £2.7 30.3 £4.0 29.3 £2.6*
Suburb 305 +£2.9 324 7.1 28.7 £3.6 27.7 £1.6
18:2n-6 LA Urban 16.9 +2.5* 17.8 £3.0 17.1 £2.9%**  16.8 £2.8%*
Suburb 15.1 +£2.7 17.5 +8.7 144 £3.0 13.9 +£2.3
20 : 3n-6 Urban 3.3 £0.7 2.5 £0.7%** 2.8 £0.9*%* 3.1 +£0.7
Suburb 34 +09 33 £1.1 3.6 1.0 3.2 £0.9
20:4n-6 AA Urban 109 +1.7 9.3 £1.4%* 9.8 £1.9 8.8 =14
Suburb 11.2 +1.9 10.9 £2.7 9.8 1.7 9.8 2.1
22 : 2n-6 Urban 0.03+0.06 0.05+0.07** 0.10+0.17 0.14£0.19
Suburb 0.10+0.12 0.13+0.13 0.22+0.58 0.214+0.22
22 : 4n-6 Urban 0.524+0.09 0.44+0.13** 0.40+0.19** 0.381+0.06***
Suburb 0.68+0.31 0.56+0.16 0.67+0.49 0.55%0.14
Total n-3PUFA Urban 9.8 £1.5 10.2 £2.1 9.5 +£2.0 10.5 =24
Suburb 9.7 £1.9 9.5 £1.6 94 £15 9.6 £1.9
18:3n-3 Urban 0.15+0.07 0.15+0.06 0.15£0.05 0.1740.05
Suburb 0.18+0.25 0.13+0.05 0.15£0.08 0.161+0.07
20:5n-3 EPA Urban 0.92+0.37 1.36+1.19* 1.01£0.49** 1.24+1.23
Suburb 0.86+0.35 0.83+0.26 0.75%+0.19 0.81+0.29
22 :5n-3 DPA Urban 1.04+0.20 1.00£0.18 0.92+0.19 1.00+0.21
Suburb 1.06+£0.26 0.99+0.19 0.98+0.20 1.03+0.24
22 :6n-3 DHA Urban 6.6 £1.0 6.7 £1.3 6.5 £1.3 7.1 £1.3
Suburb 6.5 £1.5 6.5 +1.2 6.5 +1.3 6.5 +1.2
Zn-3/AA Urban 0.7940.08 0.99+0.28***  0.87+0.17 1.08+0.33*
Suburb 0.75%+0.15 0.80+0.17 0.87+0.26 0.88+0.21
EPA/AA Urban 0.08+0.02 0.15£0.15** 0.10+0.05* 0.15%0.18
Suburb 0.08+0.03 0.08+0.02 0.08+0.04 0.09+0.03
DHA/AA Urban 0.61£0.08 0.73£0.17** 0.67£0.12 0.82+0.16*
Suburb 0.58+0.12 0.62+0.14 0.69+0.21 0.68+0.16

Data expressed as mean®S.D.

Significantly different from Suburb district, *p<{0.05, **p<(0.01, ***p<(0.001.
DPA: Docosapentaenoic acid, Xn-3/AA: (EPA+DPA+DHA)/AA
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