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 E: BN WANRREEHFFIEED (ApoE). GHHE FHHZE ARG R 1Bl (SLCO1BL) M H £ A M 5RTHER
TR sV T SR LG . AFShRERIMI DS, A3k BHY 2020 4F 1 H—2023 4F 9 A iz T/ T A REE B 128 41 v i i /&
&, BRI IRIT 220 4 JH, #6:01 ApoE. SLCO1BL JEEANMG . FFohfetads, AR S EMET . FTIIRs R X &,
FER LM TIRIT )R, ApoE BERER E2 A=W Hh (TG). % ¥ HEAMEER (HDL-C) K TFHIRG TR, E3
HEJHEEE (TC). HDL-C. {RZFENEE ANEERE (LDL-C) /K FPHBIAIT AT, E4 4 HDL-C K FEIBIAI TRk E, 2
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A, 117 HDL-C BRI TaTekss, ZREHIF¥E N (P<0.05). JAJT)E, SLCO1BL LK LMK ALT. GGT £R 4%
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Correlation between ApoE and SLCO1BL1 gene polymorphisms and blood lipids and
liver function of patients with dyslipidemia after atorvastatin lipid-lowering therapy
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Abstract: Objective To investigate the association of ApoE and SLCO1B1 polymorphism with lipid and liver function in patients
with dyslipidemia after lipid-lowering with atorvastatin. Methods A total of 128 patients with dyslipidemia in Cangzhou People's
Hospital from January 2020 to September 2023 were collected. The patient received at least 4 weeks of atorvastatin therapy. ApoE
genes, SLCO1B1 genes, blood lipids, and liver function indicators were detected. The relationship between their genotype and lipid-
lowering efficacy, as well as liver function indicators was evaluate. Results  After atorvastatin treatment, the levels of TG and HDL-
C of ApoE gene phenotype in E2 group, the levels of TC, HDL-C, LDL-C, and LDL-C in E3 group, and the levels of HDL-C in E4
group were improved compared with before treatment, and the difference was statistically significant (P < 0.05). After treatment, there
was no statistically significant difference in ALT among ApoE gene phenotype groups, while only the difference in GGT of E3 group
was statistically significant (P < 0.05). After atorvastatin therapy, TC, TG, HDL-C, and LDL-C of SLCO1B1 gene phenotype |
improved compared to before treatment, while HDL-C of SLCO1B1 gene phenotype Il improved compared to before treatment, with
statistical significance (P < 0.05). After treatment, there was no statistically significant difference in ALT and GGT among the
SLCO1B1 gene phenotype groups. Conclusion In the clinical application of statins, the lipid-lowering efficacy can be evaluated by
detecting APOE and SLCO1B1 gene polymorphisms, and the individualized use of atorvastatin can be realized.
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RAEPIRW, AT R R B R AR A
A Ji T #) 7) T L DT 400 A PN 3 R PR P A I A
SR T RS2 S R TR DK 2% i A 1 O ] e a2
Pt PRSI, o i R [ i R I K
SRR, A2 S HT RN )2 TR RE 2R 2523, Ay T
KU NIRRT EBAED, AT
AT IBRATT A RRWAEY), BTHERAIT . i
FPARAMIT . BARABIT WA L& &M, fhiT2k
W] A R S IEE R (TCO =k Hr il
(TG) MK BENEEE HH[ERE (LDL-C), Fmim%
FERG R A EERE (HDL-C), W42 sh ik ok LR AL e
MR TR FEIETT O LA 2R Bl e R AT 2R
29I B R SCR A RN (HF I BE S - WIS
FEAERBCR MR Z S, #5r RRv] Be S 8E = A
Ko BIRED (ApoE ) AU E T8 A KEMK
71 1B1 (SLCO1B1) J:[H Z A& sz fthyT 2254
(255N 2 EEL R 20, ApoE [ Al 0w
I ARZKF, SLCO1BL K54 B e MAH IR, AT
FC B LEAr BT LG 575 3% ApoE. SLCO1B1 K%
ASYESRFEARAMYT AT S M FFShRerIAE G
PE, RBTFEAR AT AMARIRTT IR S5
1 &SRS
1.1 —fR&ER

PEHX 2020 4 1 H—2023 £ 9 H iz T
NREEFE 128 &g ME £, Hrp 5 89 fil,
1 39 7], Fi% 29~88 %, P (155+11.19) %,
HebRbRitE: FFEIhREA 4 (27E HURIRSE R i 72
&8 FL s 5 IR FH s e i L 2 R 2. AT
T ERAC B o A E, S K2021-4k 44
056.

1.2 ®HRAE

B Nk B3 ¥ 52 iy an il TC. TG,
HDL-C F LDL-C /KFRIFFIhRE4R IR N R IR L 2
(ALT). BEEESEE (GGT) [k, Xt
1T ApoE. SLCO1B1 FE[AIAGI . 35 M ARBTFER
MHITE fr GREHIZARATR, M 20mg/i) 20
mg, 1W/d, ¥BITED 4 FJE, S ASFATohEE
T, iR R SRR 8 FIhREFRAR IR R
1.3 ApoE #1 SLCO1B1 EFH#:N

BB B ki 2~3 mL T EDTA Jrstrim i,
BRI 7 v, f# ] Fascan 48E £ @il %t
ERHA. SNP-U4 /7 Je b R A & (P

KERHTARAT) Kl ApoE. SLCO1B1 # K%
A1, % ApoE 388T>C. 526 C>T #il SLCO1B1
388 A>G. 521 T>C FE[HIA A,

ApoE JEPE PR AN s v] P2 A 3 R AL E2,E3.
E4 LK 3 AR LR R AL E2 JER A (E2/2,
E2/3). E3 KA (E3/3. E2/4). E4 FpKAIL
(E3/4 F1 E4/4), SLCO1B1 [N AL 5 ml P2 A4
3 FPIENRAL [ ZRIEH A (*1la/*1la. *1a/*1b.
*1o/*1b) . 1A fa AR AL (*la/*5. *1a/*15.
*10/*15) [R5 A (*5/*5, *5/*15. *15/*15).
1.4  [BEFIRTThEERN

R Y KA B ENRE ST BLE G
JHF Ty g Ik s 0 8 5 22 B F AR A YT VR 9T I
fig TC. TG. LDL-C. HDL-C FIfiTBhhE ALT. GGT.
I A 1E % v~ TC: 0.00~5.18 mmol/L, TG: 0.00~
1.70 mmol/L, LDL-C: 0.00~3.37 mmol/L, HDL-C:
1.1~1.42 mmol/L. IfiJig 5% &35 & TC=5.18
mmol/L, TG=1.70 mmol/L, LDL-C=3.37 mmol/L,
HDL-C<.1.16 mmol/L {45 1 Ti.

15 ZitFEA%

AR SPSS 23.0 BAFHEAT Gi it 240 b
FIF 2 K560 FEABEST Hardy-Weinberg 8% 1
K%, P>0.05 NFEEARRAGRHIAEMARME. M
Kolmogorov-Smirnov #6356 V-7 7% &2 748 & 40 A ¥ 1E
S, HEERLL x s £oR. 4R LB
RN, AP LR SNK R LSD :4)
Mo AFFEIESS A= TR LA o 8RR,
FLACR FHARFIA S . THECE R B (%) Fow, 4
(] LG IR 2 R e o
2 #R
2.1 ApoE #1 SLCO1B1 EF /> fsa=

ApoE 388 T>C. 526 C>T. SLCO1B1388A>G.
521 T>C MR RAZZ 358 11.33%. 7.42%.
75.78%. 8.20%. ApoE. SLCO1B1 &K% /3 it 4F
4 Hardy-Weinberg “F-r, HARAARERNME, W& 1.
2.2 ApoE #1SLCO1B1 HEFERAE %

ApoE FE[R T EIDL E3 o, HIRE B4, E2;
SLCO1B1 H:PRZY LA T SREERIAL g3, Akar il 2T
R, WA 2.

2.3 FFERMITIRITRIEILAE K FEEER

I i 7 i A A BT FEAR AT V9T f5, TC.
LDL-C 7K~V F#AIC, 27 HBA Fiit 5 X (P<<0.05),
W% 3.
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% 1 ApoE F1SLCO1B1 HEFE & fshZ
Table 1 Distribution of ApoE and SLCO1B1 genes

- e PN pi AL

P BRI FERL K HERI%

ApoE TT 99 7734 T 227 8867

388T>C  TC 29 2266 C 29 1133
cc 0

ApoE CC 110 8594 C 237 9258

526C>T  CT 17 1328 T 18 742
TT 1 078

SLCO1BL  AA 9 703 A 62 2422

388A>G  AG 44 3438 G 194 7578
GG 75 5859

SLCO1BL TT 107 8360 T 235 91.80

521 T>C TC 21
CcC 0

16.40 C 21 8.20

2.4 ApoE #1 SLCO1B1 ZEFEFRESMAS. ATIh
REAE XM
2.4.1 ApoE % HE[AIFRA 5 i DI REFR bR FIAH O

£ ApoE FERFAf E4 B TC. LDL-C /KFHH &
=T E2. E3 B, ERASIIFE L (P<0.05),
TG. HDL-C /K 2 s e giih52 2 L o ApoE %%
FLRFRA ALT. GGT L ER LG F= Lo W
* 4,

2.4.2 SLCOI1B1 &R 5 M fig . HIIRERIAH
P£  SLCO1B1 %K LA H1 ¥ TC. TG. HDL-C.
LDL-C /K F-F1 ALT. GGT EZR L& it24m 3, W
* 4,

% 2 ApoE # SLCO1B1 EEERR S
Table 2 Phenotypic distribution of ApoE and SLCO1B1 genes

FH n/fg1 i HE/%
ApoE E2 17 13.28
E3 82 64.06
E4 29 22.66
SLCO1B1 7 107 83.59
I 7 21 16.41
17 0 0.00

% 3 FEKAMSTATATR MASKEELE ( x s, n=128)

Table 3 Comparison of blood lipid levels before and after atorvastatin treatment ( X =s, n = 128)

WLLZI [A] TC/(mmol L) TG/(mmol L1 HDL-C/(mmol L) LDL-C/(mmol L1
WGIT R 4.36+1.20 1.74+1.50 1.10+0.24 2.57+1.00
WG 3.80+1.06" 1.65+1.39 1.13+0.27 2.15+0.93"

5YRITRTELE: "P<<0.05.
P < 0.05 vs before treatment.

#F 4 ApoE 1 SLCO1B1 EEFEFRESMAE. AFINEEAIHERM
Table 4 Correlation between ApoE and SLCO1B1 gene phenotypes and blood lipids and liver function

TC/( X+s, TG/( x=+s, HDL-C/( x+s, LDL-C/( X =s,
2H 3] /431 ALT/(U LY GGT/(UL™)
mmol 1) mmolL?) mmolL?) mmol 1.77)
ApoE X
E2 17 4.04+£156 2.04+2.67 1.05+0.17 2.12+1.08 24.00(13.50, 38.00) 30.00(20.00, 40.00)
E3 82 4.19+113 1544+0.77 1.10+0.25 2.50+1.07 20.00(14.75, 29.00) 24.50(17.00, 39.25)
E4 29 501+094" 2174202 1.14+0.26 3.03+0.77" 20.00(13.50, 28.50) 26.00(19.50, 39.50)
SLCO1B1 F£[H
it} 107 4.36+122 1.79+161 1.10%0.25 256+1.01 21.00(14.00, 38.00) 27.00(18.00, 42.00)
Iz 21 435+112 1484059 1.09+0.24 2.63+101 15.00(13.50, 26.50) 23.00(16.00, 33.50)

E2. E3. E4 Z[A/bLAEL: "P<0.05.
"P <0.05among E2. E3. E4 group.
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25 PUFELMESTATTHIG ApoE. SLCO1B1 & EH
FESMmAE. FFIhgetLER

251 PFEAAEITIBITHIE ApoE & J:E R4 5 if.
Mg+ FFThaetbis  PIFEARARITIRYT S, ApoE %:H
FKAE2 4 TG, HDL-C /K FIBIAIT AT, E3
“H TC. HDL-C. LDL-C /KFHEIRIT R E, E4
4 HDL-C /K P¥BIRIT IS, ZRrAASIHE
B (P<0.05). ¥a77 Ja, ApoE ZERI R AL &4 ALT

RG22, L E3 4l GGT ZRA 4iit*
B (P<0.05), W% 5.

252 PHEAAMBITIEITHTE SLCO1BL % Jik Al A
HIAg. HIiRetb 8 BRI IR IT IS
SLCO1B1 &K KA | #Uf¥) TC. TG. HDL-C. LDL-
C HBiaIr aiei, 118 HDL-C BGyrai ek, %
FSHG I E (P<0.05). ¥AJ7 )5, SLCO1B1 3
RRIEH ALT. GGT ZR LRI, WK 5.

#5 MIEM&MITIAITRIG ApoE, SLCOLBL ARIEERASIAE. FFINGELLE
Table 5 Comparison on blood lipids and liver function of different gene phenotypes of ApoE and SLCO1B1 before and after
atorvastatin treatment

W TC/(x4s, TG/ x#s, HDL-C/( x2s, LDL-C/( xds,

20531 n/4i ) ALT/(U L) GGT/(UL™
M mmold™)  mmoldi™l) mmol L% mmol L.1)

ApoE

E2 17 VAJFEG  4.04+156  2.04+267  1.054+017  2.124+1.08 24.00(13.50, 38.00) 30.00(20.00, 40.00)
WBIT/E  3.42+121  1.80+1.76° 1.07+0.22° 1.83+1.03 27.00(19.50, 36.00) 31.00(22.00, 43.00)

E3 82 JFET  419+113  1.54+077 1104025  2.50+1.07 20.00(14.75, 29.00) 24.50(17.00, 39.25)
WBIT/E  3.81+1.02° 167+150  1.15+0.27° 2.14+0.91" 23.00(19.00, 35.00) 27.00(18.00,41.25)"

E4 29 JAJFET  5.01+£094 2174202 1144026  3.03+0.77 20.00(13.50, 28.50) 26.00(19.50, 39.50)
TG 400£1.09 1524068  1.104+0.29° 2.36+0.88 24.00(15.00, 44.50) 27.00(17.00, 37.50)

SLCO1B1

A 107 JJFHET  436+122 1794161 1104025  2.564+1.01 21.00(14.00, 38.00) 27.00(18.00, 42.00)
WITE 3.80+£1.07° 1.68+1.48" 1134028 2.15+0.99" 24.00(17.00, 36.00) 28.00(19.00, 41.00)

11 7 21 JAJFET 435+112 1484059  1.09+0.24  2.13+0.94 15.00(13.50, 26.50) 23.00(16.00, 33.50)
WITJE 3824104 1504083 1114023 2254090 21.00(15.00, 34.00) 22.00(17.50, 41.00)

S5RIHAEITRTELE: "P<<0.05.
P < 0.05 vs same group before treatment.

3 g

T 0 10 0L 3 S AR 2 A R A SR T
BRI, Y G 3 424 1 AT R 0 i i 5 0
LB S5 5 A o o T AE 5 1) R T A o R R (890 A
F B, PEAK LDL-C ] A 208 M /KF, T2k
25 Rens B35 AL LDL-CIO, JERFEMK TC. TG,
HAE LDL-C /KFHtsr, AT T2
Vs WA RSN, FIRCEREFIhRE .
DhResin S0y, A yTREWIT 30 A B AN
ZE 2 BIER Z AR, S 5MiTREAY)
R ApoE. SLCO1B1 [ H £ &M RE &M
FLREREROR, HOTRESI RADIA R

ApoE J:K w4 I 8 1 T 2 5 AR N AR
S R A 1 55 AR IR, BE TR 2 45 1 5 B AR T 30
X%, 5 3 MEAFWA E2. E3 1 E4, HA E2

FEfa Ve ilr, E3 FENEMEFIES, E4 FENR1EH &
7%, H B4 A YEHNCo MLAEE FIR IR R BRI A
G020, AR H ApoE R £ A1 RoR, ApoE FE[F
HKRDLLE3 fri L, E2. E4 (HHEUR, X5 —A
B ApoE JE (R 73 AR5 i — (ST % A N ApoE 2
(Rl Y M /K~ AT A, B4 JERIR A TC. LDL-
C/KFHET E2. B3, ZRAGI¥R Y (P<
0.05), 341 TG /KF EA>E2>E3 41, &Hja%ER
LG FE N, RZ AR E4 HMNEKT 2%
T E3 E2 4H, [RIE AR 20t 5T 25 AR L4151,

B[ FEARAth YT 597 5 » ApoE FE K A E2 40 TG.HDL-
C WBURITHINGE, ZRAgtit¥E X (P<0.05),
E3 41 TC. HDL-C. LDL-C /K FHIAITRI G, %
SAGFEE L (P<0.05), E4 Ak F TC.

TG. LDL-C /K FZERERIZEE . d5iHKRY,
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ApOE F:[H 2 A VXS BT FEARARTT FENRYT 80 — 5
Wi, E2. E3 JEKAEE E4 F KRN B FEAR AR T S o7
SR, B E2. E3 DA AY FRAR I /K ~F R 2R 8L E4
R IR .

S H5MITRAGYRE N EEKZZEN
OATP1B1 [HE K 22 A5 M AT 52 Mty T 28 25 W i) I K
FFREAR E, i Foy7 %0Rn 42 4= 1%« SLCO1B1 2 [X1 4
i OATP1B1, H:[KZRAF A 5] #E OATPLBL & [ 1#14%
e TiRe TR, TR AR T, Sl
WU Bl e S AN R W Re), SLCO1BL A A il
TTRZGN RSB IR DS, | B IE ARG B0
PSS IE S TS A (AR 28 XU 38 s, TR 5K
T XU B i 7). ASHIE 50 & B0 SLCO1B1 FEAIF DL T
RUBLRIAON 2, o5 BT R R B 83.59%, At 2
IR R R, SLCO1BL -2 [F 1) TC. TG, HDL-
C. LDL-C /K P EZR LG iH = m X, H#HEN
SLCO1B1 &K A} ML AR /K-Fjema i, S5k uess
(82— 5 BT FEARAhyTIR YT )5, SLCO1BL K %Y
| # TC. TG. HDL-C. LDL-C ¥JBAITRINE,
ERAEGHEE X (P<0.05), 17 HDL-C /KP4
BITHA — B e, ZRASTHEE L (P<0.05),
I TC+ TG+ LDL-C ¥J56Y7 mi o et sl ol 2 31
ANHE . M HJE R, SLCO1B1 FEKFEAL | A4
I3 I8 B I RE )2 B 1, AT LLRE IR A Aty T2
24 2 LIS BT, SRS REIE R AT SR
WRE, RIFETELFA NG, [FIItmT B s
MVTRZGMIRIIREE, FRARAS R OB A A R A o

ApoE K7 E2. E3. E4 42 [AlA1 SLCO1B1
B, A A EhRedERS ALT. GGT £ Rk
giitetm X, FW ApoE. SLCO1B1 #RF L &MY
JFShRETEIH S AR oS, 5 208 A S 00 50— 3
M¥EIT G, 1 ApoE 1 E3 4l GGT ZRAE 4t
X (P<<0.05), 7 #frHJEH A fe A& E3 fE ANHE A A Lt
e, AR E3 AR 13 A7 IR UAE B8 & R B TR
YT )5, GGT /K FRET & .

27 b, ApoE JE[Krh E4 AR i AR /K1 52
F E3. E2, E2. E3 % E4 FAARK I IR 7K “F- Fr 225 SR o i
i. SLCO1B1 FEFH | BIEL T TC. TG. LDL-C
BIBRTT WA 23 . ApoE . SLCO1B1 R [H £ & 5
BT FEA A YT XS D B 1 52 me oG B 2 AR DG . IR
{5 F BT FEA AN YT B, ATE A I ApoE . SLCO1B1 2
DA 22 A 1 VP Z 3 TR IR T %, S BIBTHRARAR YT AN
%,
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