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Study on the effect of ApoE genotype on lipid-lowering effect of statins in patients with dyslipidemia“
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Abstract: Objective To discuss the role of apolipoproteins E (ApoE) gene polymorphism on efficacy of
statins in lowering blood lipid and its clinical significance. Methods A total of 223 patients with diagnosed
dyslipidemia was recruited between September 2016 to April 2017 in Zhongnan Hospital and all of them have
been treated with statins for more than 4 weeks. The subjects were genotyped by using Sanger sequencing and
the serum lipid tests were given before and after treatment with statins. Total cholesterol (TC) ,triglycerides
(TG) ,high-density lipoprotein cholesterol (HDL-C), low-density lipoprotein cholesterol (LDL-C) and lipo-
protein a [ Lp(a) ] were determined. All patients were divided into three groups: E2(e2/e2 and e2/e3) ,E3(e3/
e3 and e2/e4) and E4 phenotype group(e3/e4 and e4/ed),and the lipid change rate was calculated and com-
pared among different groups with variance analysis,combined with drug classification and analysis of smoking
and drinking. Results The lipid change of TC, TG, HDL-C and LDL-C among these three groups had statisti-
cal difference (P<C0. 05), while the difference of lipid change rate of LLp(a) was not statistically significant
(P>0.05). Different phenotypes had different sensitivities to different types of statins,and the lipid change
rate of TC,TG,HDL-C and LDL-C were significantly elevated from E4,E3 to E2. Smoking and drinking had
an effect on TC's lipid-lowering effect,and the change rate had significant difference among phenotype groups
(P<C0. 05). Conclusion ApoE polymorphism shows a significant effect on the lipid response to statins. Smok-
ing and drinking have a significant effect on the TC-lowering effect of statin in ApoE2 patients.
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1.1 —fE%k 2016 4F 9 H 1 HZE 2017 4 4 H 30
H 7E s 0K 2 v pg B e 4 FH AT 28 25 9 B g i 7
ik 4 JE I RE S R E 223 i Hodh 53 166 . 4 57
i AR 65 % IR R E AR HE R (D) I
T A IH & (TC) > 5. 18 mmol/L. (2) = it H
(TG)>1.7 mmol/L. (3) 5 % £ 5 & 1 IH [5 BE (HDL-
C)<<C1. 04 mmol/L, (4) Ik % B J§ & = A0 [# B (LDL-
C)>3.63 mmol/L, (5) J§#H [ al[ Lp (a)] > 300
mg/L, HE 2 Bk &R — 4%, BIE A i
HRE . AL R R IR R R A T 2K 2
Y250 5% B E NAWEIE  FEHEBR A2 58 1 WA 5 A
A FEAR 25 25 ) 24 s 19 f8 8 N & 1 FH 2 Fh [ iR
iR . 223 Bl E Y TC KR (5. 60+0.97)
mmol/L, TG 7Kk (2. 83+ 1. 51) mmol/L, HDL-C
JKAF-HR (1. 1740, 32)mmol/L, LDL-C /K (3. 11+
0.99) mmol/L, Lp (a) 7K F 25 (206. 66 &= 217. 93)
mg/ L,

A E AT E NI R S T B R R
TR 25 FEATIRIT BT A TT FH 25 5 20 mg/d(or
W% 20 mg x 7, 0 &l 25 A R A A E 2 UE
H20051408) . % &7 Hefth 7T 1 25 &8 10 mg/d (Hig & i Ath
T45 K 5 mg * 14, IPR Pharmaceuticals, INCORPO-
RATED, [# 25 7 J20170008) , # 4 F 245 % /b 4 JH,
U A5 O RO SR AR R TR R I BRI
Kb VAR KDL HAELE 2 4, sl WA 2 6 > H iy &
B CHEBR A 2K ELAR D s WM R 2, BB ) 1~ 2 )
WA AR BB B B 1~ 2 IR D - G
WK AR S 207 o A A BRI s B R A D
PN« BRI A I A Y R g A TSR AR A
S BT AR R A TR R
1.2 g5
1.2.1 U ApoE H W Fr B4 14 i F A M A e
B A BRA B GTI612 R KL R P-4 4%, 3 [H 43 %1 2%
JH Sanger Il Fp & I . i FHAX & 24 ABI 24 w] Y 3730XL
DNA M FAL . il B $8 b R A BLbKR B i AUS400 34T
iRl
1.2.2 B i3k 4 DNA 2 UL 7 & & PCR
FH AR Ry RAR A AR (A6 50 A BR 2 & 7™ . PCR
TR 51 P34 e R — W A R A BRA B A R
S IR [ R A (R L =k Tk R & (GPO-POD
PO DS B R R RS0 R G A PR A /] 7= b AR
FEREOMEERN & (EER . JEEA a i k&
R FLEESE L ph 20 S A6 5t BRUK BR 97 B (D A IR
UNE Il
1.3 i
1.3.1 ApoE WA 251 12 h 5 Tk H 5 /=24
41 (EDTA-K, $HT#E) 2 mL, #2541 41 fff DNA,
X ApoE M Beitf 47 PCR ¢ 3. 3 Be K
292 bp, FUWEBI W 5 -AAC AAC TGA CCC CGG
TGG CG-3", FiiE31# 5'-ATG GCG CTG AGG CCG
CTC GG-3",PCR ¥" 4 Jz b Z 84 F : 95 °C 12 min,
94 C 1 min,72 C 3 min, 1 ™1 # ;95 C 1 min,
64.8 C 1 min,72 C 1 min,30 ME# ;72 °C 10 min,
LAMERR . P393k Bl A DAY TR R w) it
17 Sanger I 77, 223 f91] £ & FF A 450 i 0 ) K
ApoE £ 4 AU B, MK P8 rsd29358 (ApoE & 112
D7 S SR I 7 B L 70 437 22 A 3D Al rs7412 (ApoE
B 158 ALz HE IR . W ¥ B b 210 A7 A2 A5 B 2D 1) Bk
FEFPAART 4 6 FPSER B (] 1) . (D) ¥ T 4l
Arie2/e2;(2)rsd429358 4k T 4l . rs7412 48 T F1 C
248 . e2/e3; (3)rsd29358 4b T 44, rs7412 Ak C 4fi
4 .e3/e3;(4)rs429358 &b T Fil C 4& 4, rs7412 4k C
it ed/ed; (5) ZFH N Caif ed/ed; (6) F Y
BT HCHGe2/ed,
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e A Ry rs429358 NIARFEXT T 445 B A rsd29358 (AL X} T/C
FA5C R rsd29358 P Ext C 4G ;D K rs7412 SR EEXT C 44 E
N rsTA12 SR EE XS T/C 4445 F g rsT412 (i xS T 2lif

1 rs429358 # rsTA12 L EMEFEERE T

1.3.2 IMfsHEma  BIFRTAGIT K =4 S .
ZME 12 h T UH FRR B K O 250 B i T
F & B s S BRI TC, TG, HDL-C, LDL-C #1 Lp(a),
1.3.3 AR LR A5 A2 fb 2 = CH 251 1M A 45
br-H 25 )5 AR T8 45 ) / FH 25 T M AR 45 4% .

1.4 ZRifa4bs (] SPSS22. 0 #4748 1153 #r - 52
WM x5 KR, ¥ e2/e2 Fl e2/e3 Bl Ky E2
i ,e3/e3 Fl e2/ed Bt E3 B, e3/ed Fl ed/ed KL
h B4R, ZHMST AR BRI Oy 2 . A
5] 79 79 HE 5% R FH SNK-q K56 . SR F AU AR 58, L P<<
0.05 FRERAGIFE L,

2 % F

2.1 IMAESHE B EN ApoE 4381 223 il F H e2/
€2 0. 4% (1 fi).e2/e3 5 14. 8% (33 fi]),e3/e3
61. 4% (137 fil), e3/ed (§ 20. 6% (46 i), cd/ed
0.9% (2 f]).e2/ed 5 1.8% (4 ), K2k &N 3
ANFHIL E2 B (e2/e2 Fl e2/e3 #1),E3 Kl (e3/e3 Fl
e2/ed W1 E4 T (e3/ed Fl ed/ed B, Hofr 5 (1 H 4
LAy 5k 15. 2% (34 f]),63. 2% (141 #iD F1 21. 5%

% =65 % A (8] £ 15 A8 fb R A5 b . Hg5 R 2= 7
G2 E X (P>0.05), Fa] DUKEAS B 50 1A
) 45 % 320 A5 9T

2.2.2 E2 FHRGEZmAMITRGYMEIERE  TC.
TG.HDL-C #1 LDL-C () Ifi fig 248 b 2 th R E] /MR IR Ky
E2 E3.E4, 2 R4 G115 & L (P<<0.05), E2 fil E3
FRAH L E3 Fl E4 KA, E2 F E4 3R B (7] 1§ 9 L
i VRIF G TC f1 LDL-C /K EA7 4 E2<<E3<EA4,
ZESRA SR E X (P<<0.05), TC, TG #1 LDL-C f#
TS AL RAFAE E2 >E3>F4. 2 R A G i3 E X
(P<<0.05), E2 % HDL-C fi 3% & 25 {k % 455 E3.E4
RIS, 2 5 A gt B L (P<<0. 05) ,{H E3 Al
E4 B2 [E 225 W RG24 L (P>0.05), fhiT3k
iR Lp(a) K V-5 E2>E3>E4 @, H & 43 5
] 2% B IGH B L (P>0.05), WFE 1.

2.3 PIFMIT 25 T PR AT S 2 o Y
I Ag 7K - FE A AS TR Qi BT FE A% Al 7T 95 TC 19 8E I8
FEGEFARAMTT . E2 BRI E3 B TG /K5 4 X bl 46
At 7T AU B4 R TG /K S i 35 5% Hi af AR Ath 7T 5 45
. E2 1 E4 I HDL-C 7KK & X B 6 £ Al 7T 5 45
JEGE3 B HDL-C 7K P AIR # % B &7 AR Ath 77 5 0k, (5
R LGB X (P>0.05), WK 2,
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2.2 ApoE 4%t i g /K - 19 5 A 2 TRMITRGWITE ApoE B B EH
. ST B B2
22,0 PEBIRIAE X ILAG AKCF RO R AL ¢ Fe B 7 350 B
K6z 56 Hb 5 A TR P 391) A % 20 (LS 4% R AL, <<65
*1 ApoE AN[F ApoE2,E3,E4 R B B E TR ZGH 8T 81 5 MBS T FE R L& (n=223)
A Plq Kigf5)
1Ag F P
E2 % E3 % E2 5 E3 E3 5 E4 E2 5 E4
TC(mmol/L,7+s)
BT 5. 460,98 5.5740.95 5.7940. 66 1.507  0.224
BITE 3.9640.77 4,290, 82 4.9040. 60 16.886  <<0. 001 0. 029 <20.001 <0. 001
AR 27.09+8.88 22.83+7.03 15. 1646, 58 30.598  <C0.001 <<0. 001 <<0. 001 <<0. 001
TG(mmol/L.x=£s)
BITHT 3.2442.37 2.66+1. 20 2.83+1.74 1.963  0.143
BITIE 2.1441.50 1.93+0. 67 2.2140.63 2.512 0.083
AFAEAR (%) 31. 2814, 00 23.28+17. 86 12. 99429, 57 8.390  <C0.001 0.047 0.011 <0. 001

HDL-C(mmol/L,z=s)
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gxl ApoE R[E ApoE2,E3,E4 RE B EMITRAGYIETRIE LA T FE R LR (n=223)
Et P(q K5
i F P
E2 # E3 m E2 5 E3 E3 5 E4 E2 5 F4
BT 1.1040. 23 1.164-0. 30 1.224-0. 24 1486 0.229
EE o) 1.22+0. 24 1. 2070 25 1.2240.22 0.268  0.765
B G —10.8610. 68 —5.0314. 43 —1.57+11.67 4. 821 0. 009 0. 027 0.188 <<0. 001
LDL-C(mmol/ L,z =)
BT 2.7840.72 3.1541.09 3.3940. 86 3.641  0.028
IR 1.8840. 42 2.29+0. 74 2.66+0. 59 13.642  <<0.001 <<0. 001 <<0. 001 <<0. 001
LAY 3111412, 22 25.32+13.20 20. 07410, 27 7.861  0.001 0.019 0.032 <20. 001
Lp(a) (mg/L,z+s)
YRITHT 189, 77+222. 49 224. 524223, 31 206.114183.74  0.412  0.663
BT E 170. 62-237. 28 192. 12-192. 48 167.524129.55  0.507  0.603
AL 16. 60428, 10 8.36+31.33 6.75+34.10 1.134 0. 324

2.4 WIHOKIE R AT R 25 BRI BR AR YTk
YRR E2 R A Ml PO & TC 2846 21 SR 1
55 F IR %, 22 %A Gt B X (P<<0.05),
oAt =AY v W K PR AN BT YT 2 25 T BL AR
TC.TG.HDL-C fil LDL-C,{H % % L% it ¥ & X
(P>0.05), WK 3,

- IR RE e

c E2 L2 E4 D

T " R P<<0.05

& 3 W% KR 4R GEIR 5 33 R [E ApoE Bl B
B BE 97 3B 4 T

3 4 it

MIT 225 A5 2 5 106 V81 b oA R
PR 2 B 1 26 1 2 5 IR L b ApoE BRREFIAF 72 T 1T
U 14165 5% 5 B 2 1 52 1 (LDL-R) AR % 4% B B & (1
2R (VLDL-R) 45 4, XCHE Fili K 4> 5 20 211 g 2
454l 2 A AR AR S 5 LR R i B A, R
Ay 5 M AL IR 7K T () B AR R

ApoE JE[N DNA % b A7 75 5l HE 5728 A RL A 112
FLFN 158 i g BEPR 4%  BF AR A 3 19 112 i B KGR
W2+ 158 i b by iz R » P o 2 BE TR 1) SC e R S T S Ay
PRI AR TR 45 0 5 B AL ) ApoE B 116 A AR
% B S 2 1 IR [ i (VIDL-C) (4 483 e g AS Jml
ApoE4 By F 518 8 1119 45 & 6e 1 i . AC e, 40 i
S > LDL (48 A aft  LDL-C 7K 7t
JRLART LIS 6 Bl ApoE Jk PR AU (18 A 1 Ji - 45 Ao B A

AT R 3 AR, AE K ApoE £ R KL
Wi 2R T FOR AT B 108 7K F- 5 38 5% e B B 25 90 B3R T
SR R A 2F A N N Z AR 4 ApoE i 5k R A 3%k B
ARV FERRIT 2 T ApoE 22 745 M 5 24 Wy il 8k i A
A3 AT A B R R ST R A

AWFFE 5 i Ag 28 £k 33X —F5 45, X5 IR T7 A I A
KA [R] 1 58 & BER R AT L. 5 & B, FE B AR
TC.TG #1 LDL-C K7 i . E2 BIXI AT 2R 259
IR T B ol BURK L IR T B o o i 2L E3 Ak Z L E4
T ()97 R 2% T A8 B A HDL-C /K % J7 1 > E2 BT
JE XL YT 245 4 AR e R ) — B LT E3 R E4 B
H2ZSH AR, TC.TG.LDL-C fit HDL-C 4 F il

SPe bR ATl SR , LDL-C Xl 7T 2 25 4y 1 0sk
e 1 HDL-C 1728 {32 8] /7 TC, TG 1 LDL-
C, PLBAM YT 252549 5 HDL-C ffg J1 8% .. 7EREG
LpCa) Jy T » & 7 55 24 W) U 2 (8] 7 76 A S B 3L (1
R R BAFE ST 2% 25 5% LA S ApoE 43 R X
T2 2598 7 HDL-C B9 52 WA 5 5 K 500 Wi 4k
e — 253 Hr .

WEFE S B AT 28 25 1 F 285 A [] o g i A 22 Ak
I AFE — & 25,3 DR B IR PIFEKR
T TC P15 Be 18 T Ea &7 (At 7T . E2 BUAT E3
TG & & X B LA 7T B AU E4 B TG /= & X i
PR AL TT WAL, £F X E2 1 E4 # HDL-C iK% .
B[ HE AR AT T 97 R F J &7 A 7T . 1 E3 A HDL-C %
B AL 2Z R BTG 22E L (P>0.05), #£3%
R Z WA [R5 e i 7= AR B IT A 22 R R B L
(P>0.05), HXFAWANGIEMERTRESS
DR 23 RO A O W B RS I Bl 3 — 2P e it
AT

R 5T 38 A B DLW A AR R 40 3 4 A 36 = 15t TR
FERTXMITT R I 0™ AR, SR B & A
W R ) A3 T SO R T AR TT 2R 25 W R R T R
JLH W F X TC. TG #1 HDL-C gy i85, Hoih X L TC
A AR 238 32 WA T 155 00 % ) e o B I . RS 4 A I
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JEFEAR T 3 ARG & B, E2 AU 32 W A AT AR 35 )
T R d5e ol B2 3 TN B4 AR T AR 19 52 R B
W WA WA B T AT RUR L XK A R F
I A A0 1 X6 2 SR ok o &R B A A R AR R
) A 5 2 — 25 i R B g

g bR 5 A R I R I A SR R A A Al
TR R (DAERE L 2R SR~ , o]
DL 2k E3 BRI E4 R & 0 AE H 2570 B 8l
WA HAt RS 25 Wy 4 5 (2) &% HDL-C Jy M — S
6 b5 0 IR S AR, T LA 0 R At 3E Al 7T 2 B g
25 (3 TC KV = R HERE A BT HE R 7T, TG
T E T E2,E3 A K M A BTG AR AT .
E4 &7 8835 HE 7 00 B &7 (AT s (4) 78 E2 54 1 g
SH B E IR YT R R A 6 2T 18 2 1R T . A 4
FF IR 7K SF 6 A 4R B A s 2T 18 58 0 T 2
S AW X BE B VLD SR AU AR R (5 EA
FRIAR, H LDL-CiRY7 e ¥ E R ok 15 3] 2016 4 1
JIg S5 Bl 36 45w R B X 2l bk B Ak 2 0 1l A8 9 (AS-
CVD)—%% Fi i iy B AR LDL-C {# (2. 60 mmol/L) , TG
ik B X fE O BB IY o M H AR {E (2. 60
mmol/L) , Ifil fi§ 25 b ik T H Ar 28 1k & 30267,
PRI e g B0 R % B4 2R H B A fa b &R Gag i &
B PR W AW 5% BMIZ=> 28 kg/m® 4§) (1 S K 517 5
T 0k B 4 B LU R 2P ) A
4 4 i

ABEFEUE LT A EOCRE 7T 28 25 ) ) el
ApoE 8 E2 E3.E4 B # ) TC. TG, HDL-C #i
LDL-C 7K, H A8 Y7 %05 Wi B AIG . R ol 36 R 5 E2
>E3>EA, BLAMNA LB, BFEARAM T 5 B dF AR A 7T 1Y
FENRYT 35 ApoE JEIH 73 %I TG B I 5 2 WA AT 52
Wi il 7T 2 25 W % IR 97 3%, 9F 3% WL F E2 AL g R
e
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