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Abstract Objective To investigate characteristics of dislipidemia and the effect of low densi-
ty lipoprotein receptor (LDLR) gene polymorphism in hemodialysis patients. Method Serum to-
tal cholesterol, triglyceride, low density lipoprotein, high density lipoprotein cholesterol, apolipopro-
teins Al, B, E and lipoprotein(a) were measured, and polymerase chain reaction-restriction frag-
ment length polymophism(PCR-RFLP) was used to determine gene polymorphism of LDLR intron
4 and exon 13 in hemodialysis patients. Results The levels of serum triglyceride and apolipopro-
tein B were significantly higher than those in control. The data of LDLR intron 4 Taq 1 and
LDLR exon 13 Awva II gene polymorphism detected showed neither polymorphism of LDLR intron
4 Taq I nor LDLR exon 13 Ava Il was significantly different between control and hemodialysis
patients. The effect of LDLR gene polymorphism on serum lipid levels was different in control
and hemodialysis patients. LDLR intron 4 Taq 1 genotypes were associated with the serum total
cholesterol level of control, but with serum triglyceride level of hemodialysis patients in the follow-

ing order: -/ -, +/- and +/+(P <0.01 and P < 0.05 respectively). The effect of
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LDLR exon 13 Awva II genotypes showed that serum triglyceride level in control with LDLR exon
13 Ava Il genotype “ +/ +" was significantly higher than that in others (P < 0.05), but
there was no significant difference of any lipid levels in hemodialysis patients with different geno-
types of LDLR exon 13 Ava Il (P > 0.05). Conclusion There is significant effect of LDLR
intron 4 Taq 1 gene polymorphism on lipid levels. No significant difference was found in
LDLR intron 4 Tag I gene polymorphism between hemodialysis patients and control, but hemodial-
ysis patients with different LDLR intron 4 Taq 1 genotypes had the different characteristics of
lipid disorder, and the mechanism is that LDLR activities are different in hemodialysis patients
with different LDLR intron 4 Taq 1 genotypes.
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] low density lipoprotein ) A1 apolipoprotein A 1,
receptor, LDLR Apo A 1 B(ApoB) (ApoE)
(a) [lipoprotein (a), Lp(a)] (
231 - WAKO )
polymerase chain reaction- 1.3
retriction fragment lenth polymophism, PCR-RFLP X
LDLR 4 Taq 1
13 Ava ll KT/V
LDLR 1.4 PCR-RFLP LDLR
1.4.1 LDLR 4
5'- G TTGGGAGACTTCACACG GTGA TGG -3’
1 5'- GGAAAACCAGAT GGCC
AGCGCTC -3’ 1 540 bp
1.1 1200 770 500 350 bp LDLR
112 ( 58 13 5'- GTCATCTTC-
54 ) 5111 2~21 CTTGCTGCCTCTTTA G - 3’ 5'-
6.1+3.7 86 GTTTCCACAAGGTTACAAGGTT-3’
4 2 2 228 bp 228
2 16 bp 141 bp 87 bp
12 h 1.4.2 DNA
0.24 ~0.25 L/min DNA
0.5 L/min 3
B 1.4.3 PCR 10 x Buffer 2.5
307 L 2.5 mmol/L MgCL 2 L 2. 5 mmol /L dNTP 2 pL.
(163 144 ) 49 10 Tag DNA 1.25U 0. 8 pmol/pl. DNA
1.2 0.3~0.7 pg 25 pL 95
total cholesterol, TC C 5 min 95 C 1 min 1

(triglyceride, TG) ( RANDOX min 4 65%C 13 68
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C 72<C 1 min 35 7 min
2
1.4.4 18 ul.
Buffer 2 pl. BSA 0.2 pL 5U 2.1
(Tagl 65°C 4h Avall 37 C 4 h) TG ApoB HDLC
1.4.5 LDLR 4 LDLR 13 (1
5~10 uL. 20 g/L TG (1.7 mmol/
30 min( 8 V/cm) L) 37 (33%) ApoB (3g/
L) 11 (9.8% ) HDLC
1.5 (0. 85 mmol /L) (10.7% ) TC
t
1
Table 1~ Comparison of serum lipid levels between hemodialysis patients and control

TC(mmol /L) TG (mmol /L) HDLC(mmol/L) LDLC(mmol/L) ApoAl(g/L) ApoB(g/L) ApoE(mg/L) Lp(a)(mg/L)

Control( n =372) 4.68 0.
Hemodialysis patient n=112  3.70 £0.
P <0.01

37 1.27+0.86 1.30+0.30
78 1.56£0.65 1.03 +0.21
<0.01 <0.01

2.48+0.71
2.02+0.61
<0.05

1.20 £0. 17
1.12+0.23
<0.01

1.02+0.31 52+11
1.33£0.93 4512
<0.05

<0.05

337 £204
221 £ 149
<0.01

TC: total cholesterol; TG: triglyceride; HDLC: high density lipoprotein cholesterol; LDLC: low density lipoprotein cholesterol; Apo: apolipopro-

tein; LP(a): lipoprotein (a)

2.2 LDLR
2.2.1 LDLR 4 Taq 1
DNA LDLR 4-
4 - 5 1 550 bp
4 Taq 1 (+/+)
350 bp 500 bp 750 bp 3
(+/-) 350 bp 500
bp 700 bp 1 200 bp 3
+/+ +/ = =/ - 9 60 36
9 55 33
+ - 37.1% 62.9%
37.6% 62.4%
2.2.2 LDLR 13 Ava Il
DNA LDLR 13 228
bp Avall 3 +/ +
141 bp 87 bp2 +/ - 228
bp 141 bp 87 bp3 -/ -
228 bp 1 3 +/ +
+/- -/- 28 4 48
20 2 47 + -
37.5% 63.5%
30.4% 69. 6%

2.2.3 LDLR 4 Taq 1 LDLR
4 Taq 1 -/ -
+/ - +/ + 3
(-/= /- +/+) 36
60 9 33559 (+
-) 37.1% 62.9%
37.6% 62.4%
2.2.4 LDLR 13 Ava 1 LDLR
13 Ava I 3 -/
- +/ - 3
(-/ - +/—- +/+)
484 28 47 2 20
(+ -) 37.5%
63. 5% 30.4% 69.6%
2.3 LDLR
2.3.1 LDLR 4 Taq 1
TC -/ = +/
- +/+
TC TG
-/ - TG
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P <0.05 +/+ TG
TG 2 2
2.3.2 LDLR 13 Ava 1l 3

2 LDLR Taq 1
Table 2 Comparison of lipid levels between the patients with different genotype of LDLR Taq |

TC (mmol /L.) TG (mmol /L) HDLC(mmol /L) LDLC(mmol/L) Apo Al(g/L) ApoB(g/L) Apo E(mg/L) Lp(a)(mg/L)

Control

-/ - 4.96+0.87 1.21+0.38 3.06+0.93 1.64+0.38 1.56+0.30 0.93+0.31 54 +15 78 +44
+/ - 4.43+£0.82 1.13+0.31 2.65+0.86 1.65+0.36 1.45+0.24 0.89+0.28 49 +13 74 +41
+/+ 3.57+0.64 1.05+0.26 2.31x0.61 1.69x0.25 1.32+0.25 0.83+0.22 48 11 68 +26
P <0.01 > 0.05 <0.05 > 0.05 > 0.05 > 0.05 > 0.05 <0.05
Hemodialysis patients

-/ - 3.69+1.00 1.79+0.78 1.01x0.23 2.06+0.77 1.09+0.25 0.95=+0.23 46 £ 11 214 +£138
+/ - 3.83+0.70 1.53+0.54 1.06+0.24 1.08+0.54 1.14+0.21 0.91=x0.17 47 £ 16 242 + 148
+/+ 3.57+0.61 1.14+0.37 1.07+0.13 1.98+0.42 1.22+0.28 0.86+0.11 38+6 146 + 120
p > 0.05 <0.05 > 0.05 > 0.05 > 0.05 > 0.05 > 0.05 > 0.05

The symbols “ =/ = +/ -+ /+ " represent three genotypes of LDLR Tagq |

3 LDLR Ava Il
Table 3~ Comparison of lipid levels between the patients with different genotype of LDLR Ava 1l

TC (mmol /L) TG (mmol /L) HDLC(mmol/L) LDLC(mmol/L) Apo Al(g/L) ApoB(g/L) Apo E(mg/L) Lp(a)(mg/L)

Control

-/ - 5.01+0.91 1.30+0.75 1.28+0.30 2.55=+0.65 1.14+£0.14 1.08 £0. 31 58 +11 318 £178
+/ = 4.75+0.96 1.13+0.60 1.29+0.27 2.31+0.73 1.13+0.16 0.97 +£0.16 50 +8 345 £230
+/+ 5.75+0.71 2.75+2.53 1.27+0.25 3.00=+0.42 1.17+0.13 1.22+0.25 73 +28 365 £ 190
P > 0. 05 > 0.05 > 0.05 > 0.05 > 0.05 > 0.05 > 0.05 > 0.05
Hemodialysis patients

-/ - 3.95+0.72 1.42+0.57 1.04+0.27 1.92+0.53 1.12+0.27 0.88+0.18 46 £ 13 201 £125
+/ - 3.73£0.86 1.45+1.02 1.02+0.19 2.06+0.68 1.08+£0.23 0.89=x0.24 45 £ 17 230 £116
+/+ 3.90+0.46 2.13+0.24 1.21+0.16 1.75+0.51 1.21 +.011 1.10=+0.04 44 £4 248 £116
P > 0.05 > 0.05 > 0.05 > 0.05 > 0.05 > 0.05 > 0.05 > 0.05

The symbols “ =/ = , +/ -, +/ + " represent three genotypes of LDLR Ava 1l

kb 18 17 LDLR
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