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ABSTRACT: Objective To investigate the possible effects of apolipoprotein Al gene ( APOA1) rs670
and rs5069 polymorphisms on plasma lipid profiles in healthy adolescents with different body mass index ( BMI).
Methods Totally 723 adolescents were divided into four groups according to their BMI: group 1 [ BMI =

HEEWH . HRAKRP#ES (81370375) AU |44 R H I WF 58 7152 (2013JY0072) Supported by the National Natural Sciences Foundation of China
(81370375) and the Applied Basic Research Program of Sichuan Province (2013JY0072)
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(17.80 +0.75) kg/m>], group 2 [BMI = (19.39 +0.32) kg/m*], group 3 [ BMI = (20.68 +0.43)
kg/m’], and group 4 [BMI= (23.40 £2.05) kg/m’].

ference, blood pressure, heart rate, plasma lipids, and blood glucose were determined, BMI and waist to hip

Height, weight, waist circumference, hip circum-

ratio (W/H ratio) were calculated, and genome DNA was extracted for analyzing the genotypes of the APOAL
rs670 and rs5069 polymorphisms by polymerase chain reaction-restriction fragment length polymorphism. Results
No significant differences in height, weight, BMI, waist circumference, hip circumference, W/H ratio, blood
pressure, heart rate, plasma lipids, and blood glucose between APOAIL rs670 or rs5069 genotypes were ob-
served among group 1, group 2, and group 3. In group 4, A carriers of the rs670 polymorphism had significant-
ly higher systolic blood pressure (P =0.017) and blood glucose levels (P =0.009) than the adolescents with the
GG genotype. T carriers of the 1s5069 polymorphism had significantly higher height (P =0.013), weight (P =
0.011), and hip circumference ( P =0.026) than the adolescents with the CC genotype. Conclusions In
healthy adolescents with higher BMI, APOAI rs670 polymorphism is associated with systolic blood pressure and
blood glucose levels. The elevation of systolic blood pressure and blood glucose levels in A carriers of APOAL

5670 polymorphism may be favorably modulated by weight loss.

Key words: apolipoprotein Al gene; body mass index; lipid; polymorphism
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SN E R DNA B 51YF 5 i bR ) TAEA R
ANFEVE R, IEMESIHH 5 -AGGGACAGAGCTGATCCTT-
GAACTCTTAAG-3", JZ W54 H 5’ -TTAGGGGACAC-
CTAGCCCTCAGGAAGAGCA-3’ , PCR WK Z (25 pl)
I8 DNA BIAR | pg, B3RS 1445 0.8 umol/L,
dNTP 4 200 wmol/L, Taq DNA %47 1.25 U, PCR §"
HafFE . 95 CHIAEM:S ming 95 CAEPE30 s, 58 CiB Kk
40 s F172 CHEAR 40 s, L35 RAEHR; 72 CHEMf 5 min,
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37), 1M AREE. BEYIE R HRIKETE [, GG RN AE
A 113 F1 67 bp Bi A Bt, GA FER A A 180, 113

67 bp 3 A~ B, AA BRI 180 bp 9 kv Bt
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g (P=0.026) W% T CCHK A S ),
HAbdatr = FHELEITFEL (£3),

M123456 738910111213

— 254 bp
«— 209 bp
«— 180 bp
— 113 bp
«— 67D

— 45 bB

APOAL: #RJRHE T AL JEH; M: HRifEsr 75 DNA; 15670 fii i
1.4.7.9, 11, 12, 13 JkilEH GG JEHE, 2.3, 5. 6, 10
VKIS GA JEAAL, 8 kil Ky AA JE[IBY; 15069 fiif: 1~5 0
8 ~ 13 JkiBEly CC LKA, 6 F17 YKil Ny CT Hpr Y
APOAL: apolipoprotein Al gene; M: DNA marker; 1s670 site: 1,
4, 7,9, 11, 12 and 13 lanes: GG genotype; 2, 3, 5, 6 and 10
lanes: GA genotype; 8 lane: AA genotype; rs5069 site: 1-5, 8-
13 lanes: CC genotype; 6 and 7 lanes: CT genotype
1 APOAL 15670 1 1s5069 £ 754k Mspl AU ) v Uk 141 15
Figl Electrophoresis map of the DNA fragments containing the rs670
and rs5009 polymorphism sites of APOAI1 after digestion by Mspl
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£ 1 K[ BMI 4L APOAT 15670 Fl rs5069 25 25 {07 5 it 35 D8] T80 % 465 {7 5k PR 451 26 43 A
Table 1 Genotype and allele frequencies of the APOAL rs670 and rs5069 polymorphisms in the different BMI groups

15670 155069
GG [ A G LR CC A7 T 4 5
5141 Group Bk e . A Si# et . T
GG genotype A carriers CC genotype T carriers
[n (%)] [n(%)] [n (%)] [n (%)]
141 Group 1 (n=180) 95 (52.8) 85 (47.2) 0.725 0.275 153 (85.0) 27 (15.0) 0.922 0.078
2 4 Group 2 (n=182) 102 (56.0) 80 (44.0) 0.747 0.253 158 (86.8) 24 (13.2) 0. 934 0. 066
344 Group 3 (n=181) 98 (54.1) 83 (45.9) 0.751 0.249 155 (85.6) 26 (14.4) 0.925 0.075
4 4 Group 4 (n=180) 9 (53.3) 84 (46.7) 0.728 0.272 156 (86.7) 24 (13.3) 0.928 0.072
X2 M ) values 0. 446 1.005 0. 336 0. 405
P {f P values 0.931 0. 800 0. 953 0.939

BMI: {KFGHF5%0; 141: BMI = (17.80 £0.75) ke/m® 41; 2 4H: BMI= (19.39 +0.32) ke/m® 41; 3 41: BMI = (20.68 £0.43) kg/m® 41; 4 4.
BMI= (23.40+2.05) kg/m?> 41

BMI: body mass index; Group 1: BMI= (17.80+0.75) kg/m’ group; Group 2: BMI= (19.39 £0.32) kg/m’ group; Group 3: BMI= (20.68 +0.43)
kg/m* group; Group 4: BMI= (23.40 +2.05) kg/m* group

FR2 AIF BMIZLH APOAL 15670 Z 35 HEA R SE AL AR AR BA LR bR Y LLAL (R £5)
Table 2  Physiological and biochemical indicaters of the adolescents with different APOA1 rs670 genotypes

in the four different BMI groups (x %)

(%) e R BMI JEEFE Waist T Hip JERE L 45 i Systolic

44 Group circumference  circumference Waist to blood pressure

Age (year) Height (cm) Body mass (kg)  (kg/m?)

(em) (em) hip ratio (mmHg)
1 4 Group 1
GG HF RIS 16.89 £0.57 164.38 £6.98 48.07 £4.45 17.76 +0.78 64.64 £3.45 85.50+2.90 0.76+0.03 116.70 £11.55

GG genotype (n=95)

A S LR T 16.81 £0.57 163.05+7.47 47.53 £4.53 17.84+0.71 64.56+3.54 85.69+3.06 0.75+0.03 118.29 +12.11
A carriers (n =85)

P {f P value 0.331 0.220 0.419 0. 468 0. 883 0. 666 0. 670 0.369
2 44 Group 2
GG KRS H 16.97 +0.62 163.83 +£8.10 52.28 +5.25 19.43+0.31 67.72+3.14 88.63+3.12 0.76£0.03  120.41 +11.72

GG genotype (n=102)
A BN FE R 16.88 +0.53 162.25+7.35 51.05+4.64 19.35+0.33 67.44+3.57 88.64+2.74 0.76+0.04 119.80 +12.39
A carriers (n=80)
P { P value 0.276 0.176 0.101 0. 120 0.571 0.977 0.576 0.734
3 4 Group 3
GG HH RIS 16.83 £0.05 159.88 £7.15 53.01 £4.74 20.70+0.39 70.26 £3.25 89.56+2.54 0.78 +0.03  116.90 +12.50
GG genotype (n=98)
A S R 16.83 £0.05 160.77 +8.48 53.50 £5.51 20.65+0.45 70.78+3.70 90.00+3.16 0.78 £0.03  118.68 +11.32

A carriers (n =83)

P i P value 0.955 0. 445 0.521 0. 451 0.314 0.296 0. 690 0.321
4 2H Group 4
GG BRI S E 16.80 £0.60 158.80 +7.63 59.06+8.08 23.34+1.98 76.37+6.66 93.70+4.74 0.81+0.04 117.39+10.72

GG genotype (n=96)
A S IR B 16.85+0.63 158.60 £7.32 59.25+8.76 23.46+2.12 76.61 +6.30 93.90+5.03 0.81+0.04 121.44 +11.88
A carriers (n =84)

P {H P value 0.641 0. 855 0. 885 0. 687 0. 808 0.787 0. 864 0.017
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(W)
#FiKJE Diastolic /(>3 (¥/min) =BEHAm SN 0 2 I A P L (TR P R 2 O e ik
4r4H Group blood pressure Heart rate Triacylglycerol ~ Total cholesterol  High-density lipoprotein Low-density lipoprotein Glucose
(mmHg) (number/min) (mg/L) (mg/L) cholesterol (mg/L) cholesterol (mg/L) (mg/L)
1 4 Group 1
GG RN BBIRHE 71.77 £10.30 83.41 +10.21 853.90 +£285.51 1343.07 £195.36  572.82 + 96.14 599.48 +161.40  902.92 +69. 11
GG genotype (n=95)
A SRS 72.67+£10.97 82.58 +11.95 884.00 +343.51 1 355.62+213.31 576.22 +116. 13 602.60 +173.43  912.96 +74. 10
A carriers (n=85)
PAH P value 0.575 0.619 0.522 0. 631 0. 830 0. 900 0.348
2 2 Group 2
GG HEMMBIE  73.37x 9.77 80.89£11.06 966. 14 £309.55 1368.83 £212.74  543.86 +114.28 631.74 £189.19  904.62 +62. 86
GG genotype (n=102)
A SN E 72.30+11.12 81.75+ 9.80 960.42 £325.99 1415.35£200.37  566.09 +118. 13 657. 18 £160.41  919.32 +80. 85
A carriers (n =80)
P {§ P value 0.490 0. 586 0. 904 0. 135 0.201 0.338 0. 169
3 24 Group 3
GG HH A SR H 71.31 £11.33  81.28 £11.41 1 020.42 +£399.50 1 351.51 £196. 55 530.72 + 86.41 616.71 +£168.31  918.66 +87.78
GG genotype (n=98)
A SRR 71.85 11,12 83.14+12.70 953.68 +348.78 1 374. 11 £235.99  547.90 +111. 98 635.47 £205.54  914.08 £69.29

A carriers (n =83)
P {f P value 0.748 0.302 0.237 0.483 0.246 0. 500 0.701

4 2 Group 4

GG IEHNAIZKE  72.73+10.01 82.18 £10.91 1 135.53 +483.62 1438.77 £234.50  510.48 + 92.31 701. 18 £208.26  899. 60 +78. 54
GG genotype (n=96)
A BN E 74.71 £10. 14 84.60 +10.56 1 158.28 +486.03 1 473.51 +247.31 515.75 +108. 28 726.10 £207.38  934.52 +99.23

A carriers (n =84)
P {§ P value 0. 191 0.134 0.754 0.335 0.725 0.423 0. 009

1 mmHg =0. 133 kPa

%3 A[F BMI 4l APOAT 1s5069 Z &M RIFER B D AFA: FUAE IR PRI LS (% £5)
Table 3  Physiological and biochemical indicators of the adolescents with different APOAL 1s5069 genotypes

in the four different BMI groups (X %)

o [ Waist R Hip [ Lt W45 1 Systolic
i (%) B (L5 BMI L N .
4r4H Group . circumference  circumference Waist to blood pressure
Age (year) Height (cm) Body mass (kg)  (kg/m?) . .
(cm) (cm) hip ratio (mmHg)

1 2 Group 1

CC NS EH 16.84 +0.57 163.63+7.23 47.73+4.55 17.79 £0.74 64.59+3.39 85.59+3.05 0.75+0.03  117.81 £11.92
CC genotype (n=153)

T S5 BT & 16.96 £0.51 164.42+7.30 48.28 +4.14 17.84+0.79 64.69 +4.03 85.58 £2.52 0.75 +£0.03 115.40 £11. 15
T carriers (n=27)

P {H P value 0.290 0. 602 0.557 0.733 0. 890 0.987 0. 856 0.330
2 2 Group 2

CC R A S #H 16.93+0.60 163.10+8.12 51.73+5.23 19.40+0.32 67.66+3.44 88.65+3.04 0.76+0.04  120.26 +12.25
CC genotype (n =158)

TS RN S 16.9220.40  163.36 £5.33 51.78+3.35 19.38£0.30 67.22+2.54 88.55+2.32 0.75+0.03  119.33 +10.29
T carriers (n =24)

P {H P value 0.915 0. 880 0. 965 0. 853 0.552 0.876 0.628 0.724
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433
) o o [ Waist R Hip RS L 4 i Systolic
(%) B TR BMI . . .
44 Group . circumference  circumference Waist to blood pressure
Age (year) Height (cm) Body mass (kg)  (kg/m?) . .
(cm) (cm) hip ratio (mmHg)
3 44 Group 3
CC IR ZH 16.86 +0.55 160.48 £7.97 53.29+5.19 20.74+0.42 70.41+3.51 89.72+2.92 0.78+0.03 118.10£11.63
CC genotype (n =155)
T 7 S K ¥ & 16.62 £0.57 159.21 +6.56 52.94 +4.58 20.84+0.37 71.06+3.20 90.03 +£2.32  0.78+0.03  115.42 +13.89
T carriers (n=26)
P A P value 0. 057 0.443 0.749 0.118 0.373 0. 605 0.536 0.291
4 2 Group 4
CCHEABZIH 16.82+0.62 158.17£7.32 58.53+8.39 23.31+2.03 76.31+6.60 93.48+4.89  0.81£0.04 118.88x11.70
CC genotype (n=156)
T S R K e & 16.83 £0.56 162.22+7.61 63.20+7.25 24.00+2.05 77.64+5.59 95.85+4.23 0.81+0.05 121.87+ 9.22
T carriers (n=24)
P {H P value 0.925 0.013 0.011 0.124 0. 350 0. 026 0.59%4 0.234
£F3K JE Diastolic /L>ZE(/min) =B H Sl JIE i o0 2 PN A Y LT 1 AV R 2 L e ki
54 Group blood pressure Heart rate Triacylglycerol Total cholesterol ~ High-density lipoprotein Low-density lipoprotein Glucose
(mmHg) ( number/min) (mg/L) (mg/L) cholesterol (mg/L) cholesterol (mg/L) (mg/L)
1 21 Group 1
CC HHA SR 72.27 £10.98 82.75 £11.02 873.54 £317.29 1354.31 +198.41 572.66 +104. 14 606.94 +162.31  906. 88 +73. 07
CC genotype (n=153)
T2 BT 71.77+ 8.26 84.51 +£11.25 837.37 £296.32 1 318.91 £232.39 584.42 +116. 12 567.02 £189.61  912.06 +62. 81
T carriers (n=27)
P { P value 0.823 0. 447 0.582 0. 406 0. 596 0.252 0.730
2 24 Group 2
CC NS E 72.65 +10.47 81.28 £10.92 974.23 +320.93 1 381.05 +216.49 549.58 +113.92 636.63 +183.61  914.13 +72.33
CC genotype (n=158)
TEMREEEWE 7454+ 9.73 81.16+ 7.40 893.81 £277.38 1443.42 +131.94 580.31 £129. 65 684.34 £121.00  890.99 +63.47
T carriers (n =24)
P {f P value 0. 407 0.959 0. 247 0.172 0.228 0.220 0. 140
3 4 Group 3
CC EHAZHAH 71.96 £11.42 82.45 £12.53 985.45 £384.13 1361.07 £219.36 536.13 + 98.93 627.85 +188.98  915.46 +77.00
CC genotype (n =155)
TEMREEEWE  69.15+ 9.71 80.26 + 8.36 1015.83 +341.34 1 366. 67 +192.47 553.32 +£100. 44 610. 18 £169.81  923.11 +95.45
T carriers (n =26)
P {f P value 0.237 0.393 0. 705 0.903 0.414 0. 655 0. 652
4 ¢4 Group 4
CCHMHMBIXFE  73.2610.17 83.37+11.12 1 155.86 £487.91 1 460.05£240.20  514.28 £104.96 714.60 £208.79  916.19 £95.08
CC genotype (n=156)
T2 L HERE 76.25+ 9.36 82.95+ 8.47 1083.05 £458.72 1 422. 04 +245.09 504.26 + 56. 80 701.17 £203.94  913.95 +49. 61
T carriers (n =24)
P { P value 0.178 0. 862 0. 494 0.473 0. 649 0.769 0.910
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Wi
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APOAL 77 F HDL v, J& HDL By 28 HE M .
HDL ) 3 ST RE A S0 I [ 5 ) 502 BF, 5670
BT R AR HE R R Ah . Bk T 255 I8 [ Bt ] 5% 48 b,
HDL 7EfR iR LA HLR . BLiafb, Ptk %55 AL H 1)
B R A T 0 L Y T B R
PRI, HIDL 3 1o I i P 396 ) % o 1A AR A1 o 2 R 7k
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