- 642 - R R AR 2020 429 A5 37 %55 9 #]  J Clin Intern Med, September 2020, Vol. 37, No. 9

[ DOI]10.3969/j. issn. 1001-9057.2020. 09. 010
http ://www. lenkzz. com/CN/10.3969/j. issn. 1001-9057.2020. 09. 010

WeEH E RN 526 C>T 2385
R AR LR (BN OR S P e )

EFXE #Mth T

[FZE] BH HITHISEA E(Apo B)FEF 526 C > T 22505 HUA AT I8 A 11 FH it 46 2%
Pho Frik VAN H BE 152 B, il O bk i - S OHE DI 41 DNA 5 3R 3R 4 I S

(PCR) -ZGHRENEAI ApoE JE[H , FE /34T Apok Jk[Hl 2 31 SR BEAR 2 1152 M (LDLR) 25 5 Y
FHIGHE , LR ApoE S5 35 BRI H B0 A9 591 258 R 45 56 R 260 1 B I 4003, R 40 356 R R ) 45 SR 152 1) 7
H4yh B2 41 (E2/E2 F1 E2/E3 SLPH %) 37 4] \E3 20 (E3/E3 #1 E3/E4 3L %) 110 f5i]  E4 41 ( E2/
EA F1 E4/EA FERITR) S ], Fb 8 3 LA 10 LRkl 2 R, 558 E2 41 E3 4 .E4 411 LDLR &
FE 431k (3.89 £0.37) pg/mg. (6. 87 +0.22) pe/mg FI(6. 12 +0.34) pg/mg, Hrh E3 418
R E2 4 E4 4,4 I &+ B2 41 (P <0.05), 152 fil i fig 5 5 % H, ApoE 45 v L A
E3 BB (63. 82% ) 15T E2(15.46% ) 1 E4(20.72% ) , 22 A G122 X (P <0.05) , E2
21 E3 41 B4 PRI BSR4 B 19.74% (30/152) 55.92% (85/152) F19.21% (14/152) ,E2 40
BT E3 41 B4 41(P <0.001) . £&5i€ X M55 i b FH s A VT VR 97 S5 1 F , ApoE 2%
526 C > T(E2) ZAMX FAAMTT A BT RN 0RE -
[X$A] FEEOEREE; 526 C>T 28M;  HARMIT

Correlation analysis of apolipoprotein E gene 526 C > T polymorphism and lipid-regulating effect
of fluvastatin Li Wenjia,Yang Wei, Luo dan. Department of Geriairics ,the First Affiliated Hospital of
Medical College of Xi’ an Jiaotong University ,Xi’ an 710061 , China

[ Abstract] Objective
polymorphism and lipid-regulating effect of fluvastatin. Methods A total of 152 patients with dyslipidemia

To explore the correlation of apolipoprotein E ( ApoE) gene 526 C > T

were enrolled. After venous blood was drawn and genomic DNA was extracted , ApoE gene was detected by
polymerase chain reaction ( PCR ) -fluorescence probe method. Correlation between ApoE gene polymorphism
and low density lipoprotein receptor (LDLR) binding was analyzed. Frequency of each ApoE allele and
genotype were compared. According to the results of genetic test,152 patients were divided into E2 group
(E2/E2 and E2/E3 genotypes,37 cases) ,E3 group( E3/E3 and E3/FE4 genotypes,110 cases) ,E4 group
(E2/F4 and E4/E4 genotype, 5 cases), and above test results among three groups were compared.
Results The maximum replacement amount of LDLR in the E2 group, E3 group and E4 group were
(3.89 £0.37) wg/mg, (6.87 £0.22) pg/mg, (6. 12 +0. 34) wg/mg respectively, and that in E3 group
was significantly higher than E2 group and E4 group,that in E4 group was significantly higher than E2
group( P <0.05). Among 152 patients with dyslipidemia, frequency of ApoE allele E3 (63. 82% ) was
higher than that of E2 (15.46% ) and E4 (20.72% ), and the difference was significant (P <0.05).
Excellent and good curative effect rates in E2 group, E3 group and E4 group were 19. 74% (30/152) ,
55.92% (85/152),9.21% (14/152) respectively, and that in E2 group was higher than E3 group and
E4 group(P <0.001). Conclusion For patients with dyslipidemia treated with fluvastatin, ApoE gene
526 C >T(E2) polymorphism has better lipid-lowering effect for fluvastatin.
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FEAIE R IR U A Z Y 5 AP 2 iR E
N ApoE i 454 LDL Z 4K (LDLR ) LI 5 lig it
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Ji, HMG-CoA i JFU g% 1R (4 250U 1 R 58 W f . A
FEEBRIT ApoE FE[H 526 C > T Z 251k 5 AT
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E4/E4 JERAY) S ], S AL TT bR o b W T 16 1E 8 i
254 BRZS w245 S H20070168 , HiA% :40 mg, &
i >97.0% ) , N S AR EE IR G ( DMPC) It T I i
R R A R A Fl . ] TR L (BCA)
R G T B s RAEDHAR A R A, SEaT
JE 1 R BEHE SO (RT-PCR ) AHOGIER ALEL RNA 421K
1 1B 1 R | = W /AN O O L7 Q3 R i
BASER 2 AR AT BR A ], 424K B3 BRI RGN 55
I F 35 [ Bio-RAD A ], AMRIEH T4 (NFHH)
FN B R AT 4 40 e ( HSF ) 347 Hy 56 ] AR p Ao i
L (ATCC) $244E, Hivb NFHH & L-02,5 ~15 4%, HSF 2}y
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2. J7ik:

(1)DNA $2HUF ApoE B PRUAG I - iy A 18 4 Y 4
HUER DRI 5 ml, 2R A Il DNA $2 B 5] £ #2 5L DNA
J& , I PCR-ZEEHREH AN 3 21 -3 19 ApoE JE[H

(2) AR A 7T A 7 o T 28 Y T 5 < A9 1 P BB e
T HRIESS 25.0 mg 5 U ELWEARL (DMSO) 5 ml i il
BV £ (5 mg/ml) J5 BT - 20 C kA P IRAE, T i
FHEIFRE

(3) ApoE-DMPC % £ #1145 - BL 10 mg DMPC £5
HERTS T 1 ml (G 05/ HIEE(3: 1) v FPHAE R TR S
HIA 0. 05 mol/L SALANE WL 0. 15 g/ml | £ &4 £ 1R
“HN(EDTA) (pH =7.6) ZZ b 1 ml 2 HCI fit & Aif
1 mmol/ L ¥, M JEo L BT 30 C AU A FALEE 0.5 h,
i FIRALBRSERUE , F 100 mg 1 ApoE ¥ T 1 ml _Fik
GEr R, AR 5 R O AR 75 Ab P S ) DMPC R

50 wl FFEAY, FE R R B o B a B LR T
4 CURFETR AR i HTH A BEAL 2

(4) AT 5 L-02 20 o ik 1) B 1 12X 55 - R AT 1
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(5)PCR JZ Wi & : cDNA 4 wl, Supermix 12.5 pl
Lol¥as 1wl inA ddH, O Hr g i 2 25 s Bl s R
HMG-CoA if J7fiff ¢cDNA 5 Supermix £+ 3 wl,12.5 pl
BB 1l BN ddH,0 IR 25 wl 5.
I 1,
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T o 5 5]

F:5’-AAGGACACAGCACACAACCA-3’
R:5’ -GGTTGTGGCAAATGTGGACC-3’
F:5’ -TTGGTGATGGGAGCTTGTTGT-3’
R:5-CAGAGTCACAAGCACGTGGA-3’

F:5’ -CCATGGAGAAGGCTGGGG-3”
R:5’ -CAAAGTTGTCATGGATGA-3’

PCR 5|4 % Fx
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HMG-CoA i JF il 247
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(6)PCR Sz 45 : LDLR \HMG-CoA if J5U i Fr) 741
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AT ECE R I HSE 4150 T 24 LA, B fLEE
Fey 5 x 10" A4, F5 AR 6 5 76 oI RG 57 2% 1
S LDLR J54E,24 h J5 7725 LR EEFR 5L SR G A6 TC IS
R FE A 20 pg/ml 19 LDL #1 ApoE-DMPC & &%)
1 ml JF 6 O B L H A9 LDL 283k FE 3420 10 wg/ml, 17
ApoE L B 4351 0 we/ml 0. 12 pg/ml 0. 25 pg/ml
0.50 wg/ml 1.00 pg/ml . 2.00 wg/ml, EFLiKX 3 &
fL, B FIRTCHILFR LDL ApoE ZOk FEVAWCE T4 CH
254 120 min, ARJFEFLI F1E 500 wl LA 1000 r/min
B0 10 min 5 BC_E 8 W >R FH Tl 3K 0 92 W ik 4
(ELISA) Krill A 454 1% LDL, R ] BCA 246 I 24 241
MR R T 5 . A5 SR SR S SNPs (i PR 7R 5 463 )
PLERIRT R R LR 3.

(8) LDLR mRNA  HMG-CoA if J5ifilf mRNA ik
TR BAGE I < 45 Ak X6 B8 A R0 1Y) L-02 448 i 42 T
24 LWL, AR 5 x 10* 441 B Z A0 M B | AR
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F3 RN L SNPs K AT SR IN AL A5 A6 I 5K 5

e s T G
- o A ApoE2 Apol4
F2/F2 526 T/T 388 T/T
F2 526 C>T
F2/F3 526 T/C 388 T/T
F3/F3 526 C/C 388 T/T
E3 Ligaceiil
F3/E4 526 T/C 388 T/C
F2/F4 526 T/C 388 T/C
F4 388 T>C
FA/F4 526 C/C 388 T/C

Ja TG IE ()35 572 355 % 120 min, AR 4 AN [5] 41 5] fic
TR R (2 4) , Be il 2R ¥4 MTT 52 56 4 4 i
A7, Horh & 2 SE I B2 i 2 il e B2 (1C, ) Be i, 25
M3 NE AL INZTELY) 24 h JFEEHUS 4120 il iy 2
RNA, % Al RT-PCR &l HMG-CoA & JE fiff fl LDLR
mRNA ) iE7KF-,

R4 AFELU A EFRIERC R O

Begrdk

M
A1) ApoE MAATT
L ; o (ml)
X EE(pe) (pg)
E2 44 &2 ApoE2 0.35 1.62 1
E3 4] &% ApoE3 0.05 1.62 1
E4 4 42 Apok4 0.24 1.62 1
FApExT gl &2 - - 1.62 1
S{EE g IR - - - 1

3. Guiteg b B N SPSS 21. 0 PR #EAT SE o
Bro THREBURI x +5 Fo%, B TR] FUECR T ¢ K5 3t
BOPRL AR 43 LR, 4L U BCR T X R
PAP<0.05 Ry guit a3

# X

1. ApoE AN[wl Jk 5 % 3% 4 M 45 7 LDLR BE J 11
S E2 21 (E3 4] (B4 411 LDLR 5 K & &5 51K
(3.89+£0.37) pg/mg, (6. 87 £0.22) pg/mg, (6. 12 =
0.34) pg/mg, Hh E3 410 g = F E2 41F0 E4 41, E4
AT E2 41(P<0.05) .

2. 152 {5 ifi g S # EE ApoE S5 {37 ik PR A1k [A] Y
TR A2, S 152 9] 1M B8 5% FR A& T, ApoE S5V
E3 B = F E2 F1 E4 (P <0.05),1fi ApoE
QLR E2 R E4 IR LR 25 R RS B
X(P>0.05), W#ES,

3. BE AR ApoE JE KR 3 A 1 O & E2 41 E3
B4 AUIP UL R LA 41 .B 4] .C 414 AN A
ApoE JEFR AR IE B 6, 7 3000 R A7 20 R 47
FYFREH . E2 40 E3 4 B4 457 34 B R 2
19.74% (30/152) 55.92% (85/152) \9.21% (14/152) ,
Hoh E2 415 F E3 41 B4 44(P <0.001)

RS 152 FIMAGESH B ApoE A7 S DAL K R A

i 2%
e | B (% ) SEP R B % )

E2/E2 2(1.32)
E2 47(15.46)

F2/E3 35(14.47)
) F3/E3 92(60.53)
E3 194(63.82)™

E3/E4 18(11.84)

E2/E4 4(2.63)
E4 63(20.72)

E4/E4 1(0.66)

VESAEAED B2 HE, P <0. 055 540N B4 Ak, P <0.05

F6 AYLBLULCHUREARIF Apok K RIJ75 5 5
[, (%) ]

B E2 4] 13 44 B4 41
I B BB B BB BV
A4l 87 6(6.90) 11(12.64) 12(13.79) 49(56.32) 8(9.20) 1(1.15)
B4l 42 5(11.90) 8(19.05) 1(2.38) 23(54.76) 4(9.52) 1(2.38)
C4l 23 2(8.70) 1(4.35) 10(43.48) 6(26.09) 4(17.39) 0(0)

15 I
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PRI & B, Fe gk s (TF) | JH [ B 24 s-F2 AL il
(CYP46) Jz ApoE Z5Jk [N 47 B 25 19 2 354k, H A%
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2, H1 299 A~ S0 REBR SR HER L, b JFFE v 30 JHF 52 B 4
J (PMC) FfikiZH 21 ) B IE S B A i 5 7. et
ApoE /2 LDLR ML 2 —, H 5 M vh TG HHE [
) ds i e AU S R S i PR R A S iR 24X
RO U LA P Y 2 B TR E 1o BEAET 45 R 2
71 ApoE AU S5 HLIA 1 G 8 5 A R L SUP A
255 K A I 105 16 2 114 S80S 0 L /) A R S X 40 4
&

AWFFE LR B, E3 41 LDLR 5 R B it s T
E2 20 E4 41, H B4 40T E2 4, $i/8 E2 B4 RAZ
SEATE LDLR rp i 5a e 255 18 B3 AR, H B2 kT
Ed o FEM I 25 Fh 4 A0 20 23, G, A8 7 1 UL A
i I 200 M B T A A 2 P s — RE HE ) LDL 4y
fii o ABEFEE ] HSF 40 4 B O LDLR B 4% 541
R LDL M156 . ABFIESE R L7, Apol A [a] 5 [H
RUYyR[fE HSF L) LDLR 254, {H ApoE 45 & J15L
LDL 85k . 55 2 X% N ) 2, ApoE 32 1A 1 4 K I
LDL ¢ 46 O ) A7) 1 i, 273 ApoE 52 {437 1
5 LDL g R IR . 7380, ARWFFE ELISA A6
LU R AR ARG IR P RIRE A ApoE R
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AN LDLR 45 & . A 2 3% 10 1 18] 45 3% H 4 ApoE2
ApoE3 ApoEd [y SE4p-PELs A 5286 5 i 52, BE % LDL ¥
Ji£ 1838 , R [F] 2 X B ApoE 5 LDLR 4% 4 (1 RE J)
6, BIVBR B2 4 L, 33 5 ARG 285 A0 HE ™, e ]
RAFRY E2 B4 (1) Z K456 16 M P A A ApoE (E3)
1§, S8 0 B2 A, bR BIF S 45 5 Wl 440 52, R
LDLR A0 L 5 55 % A TR ApoE2 ELAT U E 5 4%
PRSI ERAE TE AA, ISERFIERAE S ok I vk
TERICREAS I RIRE A R4 . ABESE 152 4]
IG5 % H, ApoE2  ApoE3 | ApoEA %5 {3 3£ [K] (1 45
M 15.46% .63, 82% F1120. 72% ,E2/E2 E2/E3
E2/F4 E3/E3 E3/E4 E4/E4 L [H I [ 55 2L 45 3] Ky
1.32% 14.47% 2.63% .60.53% .11.84% #10.66% |,
FW] ApoE2 JE K £ 25 ¥k 5 90 AR A 7T 1 AR 56 4
ApoE3 fIk, ApoE3 JEH £ 25k 5 i ARALTT #Y A e L4
ApoE4 &, T ApoE2 JE[R £ 25k 5 AL 7T B AR 6 1
15 ApoEd He 25 TGS 8 S0, HoJR R AT R A AR
HRORS 2R 5 1 I 2 R 58 A48 8 22 sl /D ML I ApoE2
HEDH 22 A5, 3k S A STk I 1 ApoE2 HE A B
FAEAAHAT o

AW B E2 LAY 8t R &R T E3 41,
E4 28 RITFEXT LG 58 ABERIG RIG Y B v, &
PEHBZE T AR T T VAT A BT AIMERR AL, ARl
715 ApoE2 L[R2 A 5% M AL i REAFAE IR R
BB 17 I 114 A N A SR B 7, ApoE2 38 IR ) 22 254k
MG, (AT 2, AR T BN 11 I3 55 55 ApoE2 %
DR 2 2 P L LG (L 35 22 i) g LA A AL o) it A 1
Hio ST B I 1 P , BRI PR BF 5 45
UESE G AT T AR PA 5 JIE 1 e 1) & B A 9 il
JFT, 5 T8 JET 24 A £ O T e 5 ARG, 038 LDLR 4
SR LDL fok 5 B ' o i B A, Ak
ALY RVRE P RAARG 125 2 IEL [ e 7K 7

A TGS R, ApoE2 KK 225 5 s ffth
TT VRN AE A SR AT RE 5 AR IR A ¢ 2 (1) ApoE2
SEPRI LSRR A LA 37 25 C 45 (o7 R PR 7 — 5 LT
RS OATPIBL po%kia shfet™ , Ak Ml T 4237 4%
YT ARV T AT, 4K 110 S 25 5 20 A T MR B L P 41
QBRI IEENR . (2) ApoE2 LN Z A MEHE T A
AT 240 B 2 2 AU SR AR A T T B S5 3B 50CR A — 2 R4
BLAET™ , HAE LA IE 3 8 5 3 A B RS T 7 A 1
AR EAR, (3) FARAMTT AT A 230 HMG-CoA
W JF IO 2R AL AE , X 5 ApoE JE PR 28 A5 {37 5 nl i b
LDL E i, M A HMG-CoA if Ji Jiff 12 /5 ik A1
S BT AR A TR E 45 B SIE 52, HMG-CoA 18 J5 il
% ApoE2 By /E HARAK, 124 ApoE4 fEFERT, HLIA

TIPS R A HIBLAERTC Apokd f B W I, X A HE 5
FEZ R MG B4 FAMTT A AL R B2 7R
TE R 1 R 2 B 4 S 0 i o A b 7T AL 5
NHE TR B IR T ORI AT 5 4R ApoE2
FE N 22 A S AT B IR A P A A S

LE BT X MU S 5 i SR AR A T TR YT
ApoE JEN 526 C > T Z 351X AL T4 B 1 i
e, ATFERL N ApoE BE[H 526 C > T Z 2351k AR U
SR BER T 1 5 A DGR A T TR YT 2 LAREAIG
AR AR
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