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[ Abstract )] Objective To investigate the possible effects of apolipoprotein C [l gene (APOC3)
polymorphisms on plasma lipids in healthy adolescents with different body mass index (BMI). Methods Seven
hundred and twenty three adolescents were divided into four groups according to BMI: group 1 (BMI= (17. 80+
0.75) kg/m* ,n=1807, group 2 (BMI=(19. 3940. 32) kg/m*.n=182], group 3 [(BMI= (20. 68+0. 43) kg/m*,
n=1817 and group 4 (BMI=(23.40=+2.05) kg/m’ ,n=180]. Fasting venous blood samples were collected, plasma
lipids were determined and genome DNA was extracted for determining the genotypes of the APOC3 Sst | and
—482C>T polymorphisms by PCR-RFLP. Results With the elevation of BMI, height and plasma high-density
lipoprotein cholesterol decreased significantly (P <C 0. 001 for both), body mass, waist circumference, hip
circumference, waist/hip ratio, plasma triglycerides (TG), total cholesterol and low-density lipoprotein cholesterol
levels increased significantly (P<C0. 001 for all). No significant differences in TG levels among Sst | genotypes
were observed in group 1, group 2 and group 3; but in group 4, significant differences in TG levels among Sstz [
genotypes were observed, S2 carriers had higher TG levels than the adolescents with S1S1 genotype. No significant
differences in plasma lipids among —482C>T genotypes were observed in all groups. Conclusion The elevation of
plasma TG levels by the S2 allele of APOC3 Sst [ polymorphism is associated with BMI. It is possible that the
reduction of body mass could favorably modulate the elevation of TG levels by S2 allele in healthy adolescents.
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Table 1 Primer sequences, PCR reaction mixture and amplification programs of the APOC3 Sst | and —482C>T polymorphism sites
Polyg_lﬁzl;phlc Primer sequences PCR reaction mixture PCR amplification programs
Sst | Forward:5-GGTGACCGATGGCT DNA template 1 pl, each primer 95 C, 5 min; 35 cycles (95 °C, 30 s;
TCAGTTCCCTGA-3' 1ul, 2 >< PCR TagMix 12. 5 pl, 58 °C, 30 s; 72 C for 40 s); 72 C
Reverse: 5 -CAGAAGGTGGATAG ddH,0 9.5 pL. 5 min.
AGCGCTGGCC-3'
—482C>T Forward: 5'-GGATTGAAACCCAG  DNA template 1 ulL, each primer 95 °C, 5 min; 32 cycles (95 °C, 30 s;
AGATGGAGGTG-3' 1 pl, 2 X PCR TagMix 12. 5 pl., 55 °C, 30 s; 72 °C for 30 s); 72 C
Reverse: 5'-TCACACTGGAATTTC ddH;0 9.5 yL. 5 min.
AGGCC-3'
0 30 5,37 COKIBEHPEEY] 12~16 h, 15 g/L HUIEKE R " K b BMI 45 41 2 [a] Jk P 01 3 % <5 i

58 I HL UK B S BRUAR 3R 46 B (0 58 0 45 AR A 11 S TR
A, —482C=>T A s i BRI B LI 43 B - 1 L 10X
NEB ZZ i 5 7 pL ddH, O e R A G A 2 pl
PCR §" 3= 4 15 U Msp | WHIHE. 1 000 r/min
B0 30 5,37 CKETHEFY) 12~16 h, 30 g/L Biflg
TR JC P YK S T R AR R 4 0 S A% 2 R AR 1
AR
1.6 SitFEHE
ﬁﬁﬁ%”%r+s%moTﬁAEuﬁﬁ%

FLHFIR I 225, R One-way ANOVA K %
B BMI 4% 241 2 [6] A1 BMI 2H P A [R] 35 IR 78 22 [6] 3 &=
ORI 22 5. P<<0.05 N ZESAHGIFE X

2 #HR

2.1 BMI&AMEEENLIER

bE#& BMI i, 20048 BUAE LR br AT W i 22 57
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Table 2 Physiological and biochemical indexes of the subjects in the BMI groups
Variables <(;r:01i%0]) ((;ir:Oligzz) (S}Ir:migf) gr:migo4> E P
Age (yr.) 16.86+0.57 16.93+0.58 16.83+0.61 16.82+0. 61 1. 257 0.288
Height (cm) 163.75+7.23 163.14+7.80 160.29+7.78 158.7147.47 7.799 <0. 001
Body mass (kg) 47.8144.48 51.7445.01 53.2445.10 59.15+8. 38 2.564 <0. 001
BMI (kg/m?) 17.8040.75 19.3940. 32 20.6740. 42 23.4042.04 3.690 <20. 001
WC (ecm) 64.61+3.48 67.60+3.33 70.5043.47 76.4846. 48 9.420 <0. 001
HC (cm) 85.5942.97 88.6342.95 89.76+2. 84 93.79+4. 86 7.948 <0. 001
W/H ratio 0.7540.03 0.7640.03 0.7840.03 0.81=£0. 04 9.614 <20. 001
SBP (mmHg) 117.45+11.81 120.144+11. 99 117.72411. 97 119.28411. 42 2.127 0.095
DBP (mmHg) 72.20410. 60 72.90410. 37 71.56+11.21 73.66+10.09 1.317 0.268
Heart rate (beats/min) 83.02411.04 81.26410.50 82.134+12.02 83.314+10.79 1. 257 0.288
TG (mg/dL) 86.81431. 37 96. 36+31. 60 98.98437.75 114.61448. 35 6. 484 <0. 001
TC (mg/dL) 134.89+20. 35 138.92420. 81 136.184+21.52 145.49424. 05 8.505 <0. 001
HDL-C (mg/dL) 57.44410.57 55.36411.61 53.8549.90 51.2949.98 5. 845 <0. 001
LDL-C (mg/dL) 60.09416.67 64.29417.70 62.53+18. 60 71.28420.76 2.157 <0. 001
Glucose (mg/dL) 90.7647.14 91.10+7.14 91.6547.96 91.5849.02 0.517 0.671

BMI: Body mass index; WC; Waist circumference; HC;
DBP: Diagnostic blood pressure; TG
density lipoprotein cholesterol. 1 mmHg=0. 133 kPa
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Triglycerides; TC: Total cholesterol;

Hip circumference; W/H ratio; Waist to hip ratio; SBP: Systolic blood pressure;

HDL-C: High-density lipoprotein cholesterol; LDL-C: Low-

Hardy-Weinberg & (y*=0. 0945, P=0.759),
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Table 3 Genotype and allele frequencies of the APOC3 Sst | and —482C™>T polymorphism in the BMI groups

Polymorphic . Group 1 Group 2 Group 3 Group 4 )
sites Genotype/allele (n=180) (n=182) (n=181) (n=180) x P
Sst | S1S1 Cease (%)) 87 (48.3) 90 (49.5) 88 (48.6) 86 (47.8) 4. 675 0. 586
S1S2 Cease (%)) 83 (46.1) 68 (37.4) 72 (39.8) 80 (44.4)
S2S2 Cease (%)) 10 (5.6) 24 (13.2) 21 (11.6) 14 (7. 8)
S1 0.71 0.68 0. 69 0. 70 1. 138 0.768
S2 0. 29 0.32 0. 31 0. 30
—482 C/T CC Ccase (%)) 59 (32.8) 65 (35.7) 54 (29.8) 53 (29.4) 7.459 0. 280
CT Ccase (%)] 96 (53.3) 81 (44.5) 93 (51.4) 102 (56.7)
TT Cease (%)) 25 (13.9) 36 (19.8) 34 (18.8) 25 (13.9)
C 0.59 0.58 0.56 0.58 1.162 0.762
T 0.41 0.42 0. 44 0.42
N
the) [ W r) JEP AL (P =0. 032) F1 S282 $ P #I (P=0. 024) 7
AR TG K- T S1S1 3R 51 3% /0 4F, S1S2 3
R AU /D AE 5 S282 FE N AL AR 22 6] 25 K o 48 it
500 s 2.4 BMI &AH APOC3 —482C>T Z 314K
;%' 269 E F B i BE 7k B e
- — pEnERaTaAREs
50 - S N
B I AR 46 bR 22 S B e e it X
B 1 APOC3 Sst | {i = Eg Y] g B BB ik B i 3 .LTJ-.L/B
Fig 1 Electrophoresis map of the DNA fragments containing the Sst |

polymorphism site of APOC3 after digestion
M: DNA marker; 1, 3 and 4: S1S1 genotype; 2 and 6; S1S2
genotype; 5: S2S2 genotype
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Electrophoresis map of the DNA fragments containing the
—482C>T polymorphism site of APOC3 after digestion by
Msp 1

M: DNA marker; 1, 3 and 6: CT genotype; 2: TT genotype;

Fig 2

4 and 5: CC genotype
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Table 4 Plasma lipids of the subjects with different APOC3 Sst | genotypes in the BMI groups

TG (mg/dL) TC (mg/dL) HDL-C (mg/dL) LDL-C (mg/dL)
Group 1 (n=180)
S1S1 (n=87) 82.56428. 64 132.50+19. 39 57.39410. 85 58. 60416, 38
S1S2 (n=283) 91.21433.96 137.45+21. 31 57.70+10. 64 61.50416.90
S282 (n=10) 87.27429.43 134.50+19. 77 55.66+7.97 61.384+17.82
F 1. 627 1.262 0.168 0.673
P 0.199 0. 286 0. 846 0.511
Group 2 (n=182)
S1S1 (n=90) 95. 17432, 31 140. 91420. 60 55.10+11.51 66.78415. 54
S1S2 (n=68) 96. 46429, 54 137.52420. 21 56.05+12. 54 62.17419. 16
S2S2 (n=24) 100. 54+35. 37 135.44+23.27 54,3849, 37 60. 95420, 35
F 0.272 0.902 0.227 1. 819
P 0.762 0. 408 0.797 0.165
Group 3 (n=181)
S1S1 (n=288) 95.37434.53 135.89+22. 83 53.40+10. 65 63.41419. 81
S1S2 (n=72) 100. 32436. 55 135.58419. 65 53.9149.58 61.60416. 89
S282 (n=21) 109.474+52. 10 139.49422.73 55.56+7.68 62.03419. 61
F 1.262 0.282 0.403 0.194
P 0. 286 0. 754 0.669 0.824
Group 4 (n=180)
S1S1 (n=286) 104.29434.76 143.07422.62 50.92410. 65 71.29420. 21
S1S2 (n=280) 121.43454.97 147.99+25. 41 51.7049. 10 72.00421. 42
S282 (n=14) 139.07465.47 146.09+24. 76 51.24+11.12 67.03421.29
F 3.918 0. 981 0.125 0.339
P 0.022 0.042 0. 882 0.713

TG: Triglycerides; TC: Total cholesterol; HDL-C: High density lipoprotein cholesterol; LDL-C: Low density lipoprotein cholesterol
£S5 BMIEZHF APOC3 —482C>T S F H E B 1 fg 7k F #9 b &

Table 5 Plasma lipids of the subjects with different APOC3 —482C>T genotypes in the BMI groups

TG (mg/dL) TC (mg/dL) HDL-C (mg/dL) LDL-C (mg/dL)
Group 1 (n=180)
CC (n=59 84.56431. 10 134.36+19.52 56.62410. 04 60.82416.63
CT (n=96) 87.37431.60 135.15420. 21 58.14+11.11 59.53416. 20
TT (n=25) 89.95431.97 135.19423. 44 56.66+9. 87 60.53419. 03
F 0. 289 0.031 0.451 0.117
P 0. 749 0.970 0.638 0. 890
Group 2 (n=182)
CC (n=65) 93.24429. 25 139. 09420. 26 54.92410.59 65.51416.56
CT (n=8D) 99.90431. 86 138. 67420. 32 55.54412. 04 63.14416. 84
TT (n=236) 94, 02435, 00 139.21423.32 55.75+12. 67 64.64421.58
F 0.922 0.011 0.076 0.329
P 0. 400 0. 989 0.927 0.720
Group 3 (n=181)
CC (n=54) 94, 81436.41 138. 68+22. 88 53.81411.54 65.90421. 63
CT (n=93) 98.49432.98 134.12420. 86 53.2349.58 61.19416.90
TT (n=34) 106. 94450. 17 137.874+21.12 55.6448. 65 60.84417. 67
F 1.095 0. 896 0.735 0.272
P 0. 337 0.410 0.481 0.283
Group 4 (n=180)
CC (n=53) 106. 75436. 23 143.05+21.56 51.28412.61 70.41419. 11
CT (n=102) 116.72451.71 147.58+25.29 51.5449.17 72.68421.60
TT (n=25) 122. 66455, 82 142.17£23.91 50.2746.53 67.36420. 82
F 1. 146 0. 895 0.161 0.722
P 0.320 0.410 0.851 0.487

TG: Triglycerides; TC: Total cholesterol; HDL-C: High density lipoprotein cholesterol; LDL-C:

Low density lipoprotein cholesterol
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