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W OE BRI MER B R EIE RS (MTP) KR £ SMTFERMITEIT 2 B8 fkym (T2DM ) A-F M5 AR 2L B F R 5 2L
RWReh, Tk k201545 6—12 A TRIBAEIE S /7 69 T2DM 4+ & A2 ] B3 fo g B % 1204, F 8k — P SUINE BN | 5 kiR
AR R Ar FARALITT R 30697 o KA R A B4 R R PR B LK S Ao i m & & MTP G493T AR &, £ )7 AU
400 A 4~ B 3 AT R T 06 I7 oAb 7 G 5 4 A L A2 B2 (TC) | = BEH (TG) K% E g & & 2 B B2 (LDL-C) A= 5
% R % @ 2 B BE (HDL-C) /K-, - 547 % % R B A W A ) e fig 7K -F AL e Hom . 45 R . 1204 &% ¥ ,MTP G493T GG .GT.TT
EHAE LD H & 61.67% .26.67% A= 11.67% , 454 Hardy-Weinberg - #7 (P>0.05) , 77, & A B & &% TC,TG.LDL-C,
HDL-C /K- bbk, £ F3¥ R4 FEL(P>0.05), 24 B HhMHissrs, TTHRER &% TC LDL-C /K- ¢ BAkig F 2 F1K T GG,
GTHARA &%, 278 %45 EN(P<0.05);m GT A F A £4 TC LDL-C K-F oy ikiaE 5 GG AR A B 5 ks AL RHA &
# TG .HDL-C /K- 4 A& 8@ W4k, £ F ¥ R4t 3 &L (P>0.05); 2L RA B H RBEB S L EFIE, ZFFAEGITFEL
(P>0.05), % TTABD & H B R FRMITE ST G, 3 TC LDL-C K- 89 &5 SLE £ sMTP GA93T A B $ A THE S F1%
H T8 7 T2DM At e R EL B Fag AR s R % .
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Effects of MTP Gene Polymorphism on the Lipid-regulating Effect of Simvastatin in the Treatment of T2DM
Complicating with Lipid Metabolism Disorder

LI Fengjun, WANG Min (Dept. of Pharmacy, Jiaozhou Central”Hospital ‘of Qingdao, Shandong Qingdao
266300, China)

ABSTRACT OBIJECTIVE: To investigate the effects_of*"MTP-gene polymorphism on the lipid-regulating effect of simvastatin in
the treatment of T2DM complicating withglipid metabolism disorder. METHODS: 120 T2DM inpatients with hypercholesterolemia
were selected from our hospital during Jun.'to Dec. 2015 and given Metformin hydrochloride sustained-release tablets, Enalapril ma-
leate tablets and Simvastatin tablets. PCR-RFLP was used to detect MTP G493T genotype. The levels of TG, TC, LDL-C and
HDL-C were détected\by AU 400 automatic biochemistry analyzer before treatment and the 4th week after treatment. The effects of
different ‘genotype on the change of blood lipid level was analyzed. RESULTS: Among 120 patients, the patients with MTP G493T
GG, GT, TT genotypes accounted for 61.67% , 26.67% and 11.67% , respectively, meeting Hardy-Weinberg balance (P>0.05).
Before treatment, there was no statistical significance in TC, TG, LDL-C and HDL-C among different genotypes (P>>0.05). After
4 weeks of treatment, the decrease of TC and LDL-C in TT genotype patients were lower than that in GG and GT genotype, with
statistical significance (P>>0.05). There was no significant difference in the decrease of TC and LDL-C between GT and GG geno-
type, the decrease of TG and HDL-C(P>0.05). There was no significant difference in the incidence of ADR among different geno-
types(P>0.05). CONCLUSIONS: After simvastatin treatment, the improvement of TC and LDL-C in patients with TT genotype is
poor. MTP G493T gene polymorphism may be associated with the lipid-regulating effect of simvastatin in the treatment of T2DM
patients with lipid metabolism disorder.

KEYWORDS T2DM; Hypercholesterolemia; MTP gene polymorphism; Simvastatin; Lipid-regulating effect; Blood lipid level

AR BEH AT AT KRB i, A 7 sCt ke A TAR
REEAL , = i B R iz By f el A I D] S 2 2 BB PR
(T2DM) Y A FRFGBOA B , IF A BT AR p a3, 251k
I R e BE EE AL . T2DM SO N 3R HLBR S 2%, JE 3 BRI T e
TEAS BN AT A AR , ML S A Jl 5 2 AT, 1 i 3 2K
FoE T, B G AL, A R R 7 T2DMIRY T Y
Mo FVHI i PR 22 BT B TT 26 259435 T2DM AR & 1 g AR
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PIERTUIRAS  (HIRARRCR A, 24 T2DM B35 1=l s
TR YT AL AT A R NEBOR (Bt R 23 iR E B AR ACR A
2, JLISR RS 2 T . B N ZRIEDI LT3 FI L
YRR 1 52 1, 8045 22 A5 PR RS R P TR AU =2
] (Y S H 45 52 B KOG TE . T2DM s (& 2 BIF T A 1
BRI HE R , ZE DN 22 255 0 (¥ A S A W5 2 08k H AT If
IRTARRRARL . OB T T i e iz 22 (1 (MTP) J2— iz il
AR FE i 35 F1 (VLDL) 26 FC Y G B, T VLDL S5 LA
FRARPUAE, 15 T2DM f & A RS OC R U1, IR, WP
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MTP LR Z 5 M%) T2DM iRIRIGT7 A T8 S8 L. A5
WIHARVT T MTP G493T £ K Z 85X Ath V17377 T2DM &
FENRICHIZE SLA E TR SCR S, BRHGE T o

1 &RS5AHE

L1 —f&ER

A IE 23R Bt 5 22 10 PR 2% By 24, e 9% 2015 4F 6 — 12
A F IR G BETAYT 19 T2DM £ i I ] 7 1 A8 120 ], 47
42~67% . AbRIE: (D) FF A A A4 2 (WHO) % F
T2DM 2 Wil , B2 i % (FBG) =7.0 mmol/L, 45 2 /)
A I A (2 hPG) =11.1 mmol/L; (2) i IH [& i (TC) 2k 5.72~
8.23 mmol/L, =t H i (TG) <4.25 mmol/L , Ik %% F I§ & 1 10
[ % (LDL-C) 4 3.64~6.50 mmol/L; (3) fir A5 B FLERF 98/ 1
PN R LAl RN 259, TR) st B A R IR P 194 i AR A
WEZ54), HACR YRR 5 (4) R AN TR B 0T 25 8 0 Rl
Po HEBRARUE : (1)1 BOWH s sl FLAh 2 T8 B PR A8 5 (2)
I E A E I REA R R Q) B A NIER P & BB 5
PESERAERE  (OFTAYA ISR EBE .

1.2 BT AE

FTA R TR PR A T AR R U A (1
2 EI G A B F) L HESC S« [ 27 H20050699 , HT
#%:0.5 2)0.5~1.0 g, po, qd Ml ; T RERKIARE A B (9 g T4
W25V B0y A R &, S5« [ 24 ME 52 H20066383, #i
% :10 mg)5~10 mg, po, bid K Ifi e 5 = (e fl i T R (LU AR & i
AR AT IR ST Al HEHE S [ 2417 H20083840, #L
% :20 mg)10~20 mg,po,qd g . B BB ES 244 .
1.3 EREBRN 55

T BB ) R A T A U K ML 5 m, 28 £ DU 4
(EDTA)HiEEG , i ] DTC-3G %I B At iz i (PCR)AY (P54
KR A BRAFD) LA+ i3m0 (SDS ) -2 11 i K 124 328U
FB3 DNA, 2R FH 3R G Tl B0 I 0y - BR 1 e B A e A5 e 1
(PCR-RELP) W) H: MTP G493T K& [K#1 Y PCRE [ ( i «
5 -GGAGTTTCCAGGGACAAG=3"; T2 5"-TGTGGGAGG-
GTAGTAAGG-3") i s it ARl /s ml it . PCR ik
Z CEARRLL 25\l fudiE TagDNA 41 . 10xBuffer ,4xdNTP |
214 B DNA #1 ddH,O; PCR 45 1F 7 : 94 C7E 1 30 5,56 °C
iRk 300s,72 CHEMI 40 s, —F 35 AMIEER; BUY 478 5wl T48
NI R 25 2% B AR BHEE N FRL UK S 5 , LA PCROBUBE S5 28 11 1250
¥ o BEYIA R CRAAREUR 10 p) 4255 PCR 774 (Hph T fiff . 10x
Buffer #l ddH.O, F 37 CEFYI 2 h; BUEGF U1 ™97 8 nl 28 1.5% B
JEHH B e L Uk 2
1.4 IBE7K &

FIA BB FIRIT T ANAYT A 55 4 2 18 12 h R
Bk 3 ml, DL 0242 12,5 cm . % 3 3 000 r/min &5 .0 10
min, 43 & M35 . SR T AU 400 %14 [ 2 4 4k 43 B AL ( H 4%
Olympus ¥k 2234t #:0 H TC . TG . LDL-C 75 %5 FF Jg 4 1 )1
[EEE (HDL-C) /K-, Ff e s 2h R .

1.5 SitZEH*E

KA SPSS 16.0 AT HAR AT G087, T PR Y +
s 2N A ] BRI R R 2 T 22 0B s TR BOIE R LU B 43 L 3k
I8 B R A . P<<0.05 K25 A G121 L.

2 Z£R
2.1 BEIFRERFIEREZ ST

120 151 g 35 v, T 4 63 i), Lotk 57 4], -2 4% (52.86 +

8.13) % , T 15 5 (BMI) (25.68 + 4.87) kg/m*, FBG .2 hPG
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K45 (7,51 £ 1.63) . (16.03 £ 5.88)mmol/L., GG k& [K %I
BE TAB1(61.67%), GT RLF R 32 4i(26.67% ) , TT IR 7Y
B 1401(11.67%) . Ko as R BoR , MTP G493T 4% 3 [H %
534 ¥ 45 Hardy-Weinberg V- (P=>0.05) ; /Ky S0 FLEAL I R 2%
OIMTEERBR £ FL R R ] AR . BMILFBG .2 hPG /K
Tk, 22 LG AR L (P>0.05) L& 1.

£R1 1206 2FHIERZHRFIMTP G493TEREEIHE (X +5)
Tab 1 Clinical data and MTP G493T genotype of 120 pati-

ents(xts)

REE (%) LG a6 R4 BMLkyw'  FBG,mmol/L 2hPG,mmol/L
GG 74(61.67) 36 38 SL6TE8S54 25891453 T65+134 15584562
GT 3002667) 19 13 50424794 26154389  758+146 1625518
T 1401167 8 6 S324%894 2632%417  T69+182  16.69£546
At 12001000 63 57T 52861813 25684487 7511169 16031588

2.2 AEMTPEEE BE QAT A K F L&

IRYTHI, 3 Fh LD B8 ¥ TC . TG\ LDL-C \HDL-C /K- [t
B, RGP EE X (P>0.05) . Al MTP LKL A
JYATMAR K R LR 2.
R2 AEMIPEEEEZEBTATMAS KT B (X+s,

mmol/L)
Tab 2 Comparison of blood lipid level before treatment am-
ong different MTP genotypes(x s, mmol/L)

B ki n TC TG LDL-C HDL-C

GG 74 589+ 1.19 1724063 3082107 1654042
GT E)) 5741122 179058 3022095 1584039
T 14 583+1.26 1.69:+ 1,04 2.94+1.02 1.6+ 0.4

2.3 [ MTPEEZLEENETT I3 1M A5 7k T BER 18 B b B

25 AW 259160 TT S DR R AR 5 TC /K P R A it 22 11K
TAGG AL BRI GT AL R B8 %, 22 A7 e it 4 i L (P<
0.05) ; TT HE[E B4 £ % LDL-C /K I AR IR BEAR T GG BE (K 3
FIGT BB, 22 5 ¥ Gei 24 L (P<0.05) . GT R[N AU i
# TC LDL-C /K V- IIREAIRIRE 55 GG RE R BB HL Ak, 22 5339
Togeit# 38 L (P>0.05) ; 4 5 K AU 5 4% TG \HDL-C /K- i e
fRR L LR, 22 R JE5E T2 R L (P>0.05) . AR MTP 2 [H
T EIRY TR ML KRR B He A I3 3.
®3 AEMTPEREB B E AT EMASKTERERIEE LR

(X+s,mmol/L)
Tab 3 Comparison of blood lipid decrease after treatment
among different MTP genotypes(X +s, mmol/L)

B i n TC TG LDL-C HDL-C

GG 74 1824084 0.62+0.53 095+0.71 0.09£0.10
GT 3 1.76+0.75 0641055 0.89+0.63 009008
T 14 1414063 0594047 0.72£065" 0.10£0.11

TE: 5 GG RN A, *P<<0.05; 15 GT HE AR oA, "P<<0.05
Note: vs. GG genotype, “P<<0.05; vs. GT genotype, P<<0.05
24 AEMTPEREBBEATEAREKEAERILR
20 4 FZYNRIT IR GG LR ALR H LA B OFI R IE A 1
], GT & [5I 7Y 8 35 & AR Xt 1 441], TT J5 R 30 AR 35 R AR STl 1
191l 5 3 M B PR AL AT IS SR ) BUTF D) BE 5 FORR SUULE
S AN R, HHAR RN SRR R, 22 g1
F(P>0.05), AN[F] MTP e R #0675 A RSO & A
UL AR 4.
3 Itig
T2DM S Il R UL PRSP , LASRE P I w55 D
AEVEIR R B . A7 A IESE , 2% T2DM (3% 5 6 15 it
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®4 AREMTPEEBEZBEZFRTEARKEEEFRILEF]
(%))
Tab 4 Comparison of the incidence of ADR among different
MTP genotypes after treatment [cases( %) |

R n T MR i3 MoRess  MEUER At

GG 410135 000) 1(135) 0(0) 0(0) 2(2.70)
GT 000 1313 0(0) 0(0) 0(0) 1(3.13)
TT 14 1714) 0(0) 0(0) 0(0) 0(0) 1(7.14)
At 120 20167) 10083 1(0.83) 0(0) 0(0) 4(333)

WERALIr SO R IR IRE IR SRR T RS R N
AT AR E PN RE A SRR A R
0 ot R Ul A T 25 A e ot Bl SR A 7 At 3L T2DM R K
A SRR AL RECoI NG I AR PR e R R
7S M PRI H A RE R fE R R 2R, 7EREFEAR A — BEmt Rl Py,
TR BRI A A TR BRI BR 3 97 SRt A LA 2 T AR
WHEEEL R 0, Ak, B B AEF S AR A | Ok bk 22
12235 R E] T2DM 5 LG 5% A OCEK , I T4 ALY T2DM
B LGS H IR,

H T, 6 AR F I TRAR 25 2 T 28, oot T 2
HAVERZ Yz —" KEHFIEC RS, % T2DM H & 745 i 1.
W B FE A L IEA 7 I A 00 A0 2 4 T0R R R I TR
{EAESEBR TAE P R, JEAS & BT A T2DM 5 &l AR R YT
Ja BRI ARAF I R RCR Ao R AR T T RARYR
57 AR I AR BAR s S BOX — G & A W R R B 4,
P SCHRAL 8 R 58 4= AR T AEY . MTP 2 A7 A T Ao (4
DAL D Js DA 11— 11 0T, 2 S B R iR T e 2 o AR T
S 2 AR B 22 IR AR S SRR A4 MO LA T P
M EARE ) ATRIFST R B, MTP (3535 7] B 0 e 25 11 (& 4%
NRZE I B) M A, 180/ 216 B 1 76 P9 T I 1 R e, e i i
MTP G493T 1) 22 25 1] BE 23 5% M) MT P SR T Mtk i 52
Wi A8 2 17K (25 AR RS2 B m , 3 BT 25
YIRS EAE A — R 22 5

AW gEdd (o Bl 2 B0 PR £ 9 1L S By R T R ALR
(20 TR AE N dE T, ISR FHE AT T PR IR 16 Y7 1) T2DM & 3
e JEL TSR I R85 X 52, W AD AR AS [ MTP G493T 2[5 714
BE VIR RO M2 5, WL K- #£% T2DM 4 3 = 8 [ i
IMAE £ SR P AR A T TIR YT I RCR AT — @ Btk . A
WFFE R, 120 ] 5 5 b, MTP G493T GG GT . TT KPR 7 i 3
395 61.67% .26.67% F111.67% , 3R AWFSE H T2DM & 3F
e R [ P L BB A GG 3 R AL B o 3 UL, TT SR AU AR 5
Vo G ATRARIT IR, TT R 8 3% TC . LDL-C /K- 1 %
IR 2 48 BB R T GG AL BN GT 3L R R, 22 3947 G i
B X (P<0.05) ; 1M 3 R K Y £ 4 TG F HDL-C 7K A R AR
IR H S, 2 R ¥ G2 L (P>0.05) . X —Z5 R E W,
TT 3 R AL B 5 1 = (R AT T IR Y7 5 LG 53 5 14 3t 155 Bl 4%
£, FERI XS TC LDL-C /K FAYH 1 E R 822 , 3R TT 3
PRI 76 £ 3 T 25 LRl P AR AR 25 AR Rt T

FR A i T 2 S B 1 2 5 DR AR )R, 2 22

|

AR KN B2 I RE S IR SOV R 5  BOAS RIS

TEMEELA b, % b= T 51 A BAS RSO B R A 3 A T

geit. SRR, 3FEL BB EIRST S I AR K A D RE S

IR SONUIE R 55 ™ B AN RSOV, AN RSN HE 3R 8K, 22

SFICGETH R X (P>0.05) , #2755 T2DM B3 7% 1 MU i)

FARMTTIRTT T, A RSO 4 % 2 A8 AT iS5 MTP G493T Ak

AWFFARIHARTT T MTP GA93T (K £ xR Ay T
1RYT T2DM & FF IR AU 2R AL B E IR BRI m , K B TT Sk

PRI 7 8 35 2 3 AR M T T IR YT i B P o5 1 DO AR X 85 2 , MTP

GA93T H [N Z2 25kl RE5 1 (AR TT ORI M A5G . (EAE

FEHFARXS AL T T A , R IF ARSI E T B | el

P PRNRRICR R0 MOE A T T #E— B TRAWITE
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