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Effects of NOS14AP Gene Polymorphism on Lipid-regulating Response of Rosuvastatin Calcium

SONG lJinfang',ZHAO Yiging', GE Chongyu', GAO Qiufang',ZHU Jun®(1. Dept. of Pharmacy, Wuxi Third Peo-
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ABSTRACT _OBIECTIVE:, To investigate the effects of NOS14P rs12742393 A/C gene polymorphism on lipid-regulating re-
sponse of rosuvastatin calcium. METHODS: Two hundred and thirty six patients with coronary heart disease (CHD) were selected
from eardiology department of our hospital during Jan. 2014-Jun. 2015, and then given rosuvastatin calcium and other symptomatic
treatment for 12 weeks. Polymorphism of NOS1AP rs12742393 A/C was detected by PCR-RFLP. The serum levels of TG, TC,
HDL-C and LDL-C were detected by photoelectric colorimetry before treatment and 4, 12 weeks after treatment. The serum serum
relationship of genotype with the level of blood lipid was analyzed. RESULTS: Among 236 CHD patients, there were 131 cases of
AA genotype(55.5% ), 98 cases of AC genotype(41.5% ) and 7 cases of CC genotype(3.0% ); genotype and allele frequencies met
the Hardy-Weinberg balance (P>>0.05). There were 132 patients with normal blood lipid and 104 patients with hypercholesterol-
emia; there was statistical significance in genotype and allele frequencies (P<<0.05). Among 104 CHD patients with hypercholester-
olemia before treatment, there was no statistical significance in the levels of TG, TC, LDL-C and HDL-C between AA genotype
and AC+CC genotype (P>0.05). 4th and 12th week after treatment, the levels of TG, TC and LDL-C in different genotypes were
all decreased significantly; 4th week after treatment, the level of LDL-C in AC+CC genotype was significantly lower than AA geno-
type, and the change compared to before treatment was significantly more than AA genotype, with statistical significance (P<<

0.05). There was no statistical significance in the level of HDL-C among different genotypes compared to before treatment; there

was no statistical significance in the levels of TG, TC and
HDL-C 4th, 12th week after treatment and their changes com-
pared to before treatment between AA genotype and AC+CC
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ciated with CHD complicated with hypercholesterolemia; the C allele of NOS14P rs12742393 may strengthen the response of CHD

patients with hypercholesterolemia to rosuvastatin calcium through influencing the level of LDL-C.

KEYWORDS Coronary heart disease; Gene polymorphism; NOS1A4P gene; Rosuvastatin calcium; Lipid-regulating
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Applied Biosystems 2720 7 5 g% iz iz (PCR )X
(3% [# Thermal Cycler 23 ) ) ; COBAS 8000 %4> H #fi =4k,
I ATA (B 1 % 2N H] ) 5 Tanon-1600R USRI 1% 2 4t
(B RAERHCA AT .

Hi &7 A 7T 45 B (Astrazeneca UK Limited, 7 /HIE
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dNTPs il TagDNA R4 (Jb 2N B HE ARG BR A
AL, HE5:0110419) ; PCRY M5 W[ A= T A T ( E
TR ) A5 BR 2N FI10 5 BR 1 9 VDl Bsr T[4 5848 4 B4R
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PRAE SRR E LN 4] DNA . R FH 3B A it S0 - B Al
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YT Bsr [ A5 T 65°C FEEVITE AL 4 h, BT =4
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AR o [ B LA 5 6 Bl it 48 e (2007 4F) YA 12
bR, 236 6 o S FP LI IR A AR B 132
1, & JF o I8 MUAE A9 S8 E A 104 B i i OE R R
NOS1AP HEH rs12742393 37 15,5 DR B A0 A6 (57 B PR
&I m IR AL B A, 2R A ST E L (P<
0.05), & 1.
£1 NOSIAPEFE rs12742393 i R EE R B E

E 7 A5 IE B #1 & H & b5 MLiE B O B & Y 4y
w1651(%)]

Tab 1 Distribution of genotypes and alleles of NOS1-

AP rs12742393 in CHD patients with normal

blood lipid and with hypercholesterolemia[case

(%))

e LA HEA
MR n m i o i c
MIEE% 132 83(62.9)  46(348) 3(23) 212(803)  52(19.7)
EIEIGE 104 48(462)  52(50.0) 4(38) 148(712)  60(28.8)
Ve 6.633 5.381
P 0.036 0.002

2.3 HEFERMITIS AT RIS IR RIEHREL AL
104 {51136 Lo 45 5 i HILE A 22 i e A At 7 T 85 32
ZHRY7 12 i J5 , TG . TC A LDL-C /K- BB 7 i i & T

W, 252 B St 2E 2 X (P<<0.05) ; AT R G & B
IR (BMI) B (WHR) (W45 1E (SBP) (&7 5K
J£ (DBP) 1 HDL-C /K ¥t 4, 22 5 3 g1t 22 5 X
(P>0.05), WL 2(FH, 1 mmHg=0.133 kPa).

2.4 NOS1APE R & 75 MXT I &7 4t 7T 45 R B LR B9
=210

104 5156805 45 FF /51 B IALAE A8 25, AA 5 AA+AC
D[RR A e ) AR S BMILL WHR | I T 25— R0 0 2%
SIS L (P>0.05) , PR 3,

IRITHT, AA 5 AA+AC I AR 35 TG\ TC .LDL-C
FIHDL-C /K22 R e it 8 X (P>0.05) . A7)
5412 RFJER R BB TG . TC Ml LDL-C /K-35
TRYT R R AK IR YT S A 4 )8, AC+CC 4 [RI 7 HR 3
LDL-C /K- E 8T AA SRR R3S, HENRIT HTAYAS
TRIRE (ZEE D B ERT AARRNEE  ZRIES%
TR R X (P<<0.05) . TMi4$ 3 K7 8 # HDL-C /K- 5ih
JPRTHLES , 22 R G438 L (P>0.05) s 3RY7 Ja 5 4.
128, AA 5 AC+CC RN R % TG .\ TC .HDL-C /K-
HAESRIT ISR BE (2200 1 K 2E(H 2) b, 2 5738
TGt X (P>0.05) ;7697555 12 i, AA 5 AC+CC
FEDRY £ 5 LDL-C /K- B HA 7 1 AR AR B (1
2) Fu#, 2 R TEE T #RE L(P>0.05) 4F UL 4,456,

&2 1046 OB E IS MR E REFERMAITISRT I ERKRERILEE £5,n<104)
Tab 2 Comparison of clinical indexes among 104 CHD patients with hypercholesterolemia before and after rosuv-
astatin calcium treatment(x +s,n=104)

gt BMI, kg/m’ WHR SBP, mmHg DBP, mmHg TG, mmol/L TC,mmol/L HDL-C,mmol/L LDL-C,mmol/L
TR 26.12+4.11 0.9240.25 13641161 8541141 2354097 6.22+0.93 1.29+0.92 3.86+1.04
7 2 J)G 25941395 0.9340.21 134.6 11077 83.6:43.3 1.90£0.79 4.91£0.74 1.34£0.89 2322081
t 0.322 0312 0:949 0.947 3.668 11.24 0.396 1191
P 0.748 0:155 0.343 0.344 <0.001 <0.001 0.692 <0.001
%3 FREEDSOEAARRLESE—BARE 25 ZeMEH

B (Xts) T WIE] , 236 (1% 52 B dT AR TT 8567 1 &

A 3091 B M T SR, H R A T R R L 41
(AA LR 45 3 i JI MLAE T 0o f8 2 2 191 (A A E
T L] ACHEIN R Lf51]) , b 3d f 3 P REAE IR 32 I Ak 4%
ZARST o ARIHAA ROV KA
3 Wit

FAFARALTT 45 & HMG-CoA i J5 i 35 4 P il 771
Zead 6 [ 5 25 A BRUR) (FDA) LUK i PRS2 R UE S

Tab 3, Comparison of general information among CHD
patients with hypercholesterolemia and differ-
ent genotypes(x *s)

ERE o(B) 6 ERL Y BMI,kg/mz WHR  SBP,mmHg DBP,mmHg

AA 58(33/25)  65.07+10.11 25.81£3.94 0934099 1259+152 85.7%126

AC+CC  46(25/21) 6649942 2432%4.11 0.88+1.20 129.8+12.3 889%135

s 0.068 0.733 1.879 0.232 1411 1.246
P 0.795 0.465 0.063 0.816 0.161 0.216

x4 AEEREEMREHEEMNESRE MEKTELE(x+s, mmol/L)
Tab 4 Comparison of blood lipid among CHD patients with hypercholesterolemia and different genotypes (x £ s,

mmol/L)
S TG TC HDL-C LDL-C
T RTEEAR RTREE 1A T RTESAR WERS A G RFESAR RTRE R T RFES4R RS 1A
AA 58 2204093 189+121° 183085  621+081 399115 389+125 121£031 131+048 1294076 3361091 2661075 2061097
AC+CC 46 2181075 186+1.02° 1794086 6.13£0.79 401+1.01" 413£126° 125+037 124%045 1374084 3254098 2084078  2.04+0.88
t 0.118 0.135 0.237 0.515 0.093 0.969 0.600 0.759 0.509 0.592 3.848 0.109
P 0.906 0.893 0.813 0.614 0.926 0.335 0.550 0.450 0.612 0.555 <0.001 0914

1 HIRYTHT L, "P<<0.05
Note: vs. before treatment,"P<<0.05
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x5 AREREBEORFEHEEMLLESEMEKFELIEELLE (x £ s, mmol/L)
Tab 5 Comparison of the change of blood lipid among CHD patients with hypercholesterolemia and different gen-

otypes(x s, mmol/L)
TG TC HDL-C LDL-C
R 1 2 i i ] 2 2 2
AA 58 0.31+093 0.37+0.91 2.22+0.69 2.32+0.89 —(0.10£031) —(0.0840.49) 0.70+£0.23 1.30+0.44
AC+CC 46 0.32+0.82 0.39+0.83 2.12+0.83 2.00+0.95 0.01+0.29 —(0.12+041) 1.17+£0.31 1.21+0.31
t 0.057 0.116 0.671 1.849 0.444 8.874 1.175
P 0.954 0.908 0.504 0.080 0.067 0.658 <(0.001 0.243

AR NS E TG . TC K405 F % 45.63% |
10.35% F133.46 % , {i = %% FE R 85 11 KF- T8 8.14% ,
TR FA ST O LA 0 B FEEE 25 )10 SR, BT AR,
AT 14 24 By 2 3 B A2 R E AR AN R A AR (B BB A A —
EES . WRAYEIT R MR ZE RN RARZ, 0
WEREHNESBEHEBRERER RERES AR R k]
WA, it R R BT ZMA N R 22—, B,
TS 25 WA S 1 25 ) 35k TR 41 240 9% 32 B4 v R
25U DL R 25 ) e i AR ) 6 DR 22 5 X 2 e N
RN 24 B2 BRI RE I, SR TR /DA BT X s B AR
FHUAL T S5 %5 AH 3G 43— 2 1A G ALk IR 22 28 M Xt 7T 288
YN ZIRF RIS IRGE T DL R R sh ) b 2
IREIBIFFE 2200, B nNOS 2 5 3 K ] BE 5 85008 B i 4
N R I RESZ 40, I A B TR 5 ZR BT M RS IR 11 ot
2HER SR K B, NOS1AP JE I 1512742393 37 5, A/C 78
S50 DR ) I B BB I R B R AP E A R A
S T i B R AHRBURTF L O 14 A R e A
BRI, IR ZERH , NOSTAP 3D 22 Z5ME T 5201 Ifil
REAKSE A RKHCHUAEE , H NOS1AP LN A5 S5 AT LAF 5
L 5 T LA B b O FB e R R R RR 0o
5 Jik 1 52 12 W B A 1) e i W NIB R 7 A T I A
SR A oA i D) S YT 2R 2 R IR R T
R I , A RISk £ NOS14P HE[H 1512742393 {37 /5 A/IC &
DRI i, IR %I N 25X B EF A T T 45
TERERCR B FE M

EN A T AN & 3 o= = | R o RN 1o e <1
NOS1AP 3L 1512742393 43 ri, ik R U 1 48 A7 Ji R AR 43
A 5 M0 1 7 O BB LR, 2 R i L
(P<<0.05), W] NOS1AP 3 M rs12742393 {37 15 A/C 275
55 I S5 A — I K, 5 Sk [10] 41 3E — 3.
NOS1AP FE[H 1512742393 4 /5 A/C 2250 57 0k & 9F
I A 585 R A DG T LA 43 B NOS1AP FE R 2 451
SEMA TR O | T O IR R BT 8 kO ) E IR R AT S50 I A
H R SRR

AWFTEE R BIR | 7009 BB A IR T B aT A AT T 45
12 J&lJ& , TG . TC .LDL-C /K~F- 3445 B &2 T [#% (P<<0.05) ,
Ifif HDL-C 7K B9k 38 2 LS 11228 L (P>0.05) , 1
Sty &7 A A VT 5 1 0 Mg A A 3 R B AE X TG TC Al
LDL-C /K-FRyek3E b eah, BARIGIT 12 B IS R e
£¢ 5| HDL-C /K 1 B i il 3% (P>0.05) , {H AA FE[K 7Y
BHE 5 AC+CC IEH B H 4, HDL-C /K AR b S 3
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—E %, AT & HDL-C /KPR Ak B2 A/ N HASHESY

FEARARTEL TEIRYT IR 4 8, ACHCC LA B B

5 AASLR RIS R, LDL-C /K FRERREEAS K, 22 57

AL L (P<<0.05) 5 HAYT JF A5 12 J , X Fh 22 5791

I B BH C A5 H R85 4 3 X B &7 At T 45 B Ik LDL-C

VE R A SOSAPERCE , U  LDL-C /K F45 B4 L 45

il o AHSCHFIEUESE , NOSTAP LR Z2 25k R i HILAA AR [

AU T B DI A MR 22 R T R 22—, X

AT REULIE NOS1AP LA Z2 2352w Ag BCR 19 )5t L 5

BROIBLEEAT Ry e — DR . BT R, SO0

) 3451 2 R B AL SR, HLY AT A2, 300 BT At

TTAS BA RAFI 24tk

25 LR , NOS1AP FE M 1512742393 {i s AICE 45

P56 0 5 T IR UAE A et A R R X

] g A 5 M LDL-C 7K A 18 58 e i 15 5 1 I IMILAE

SRS B AT AT AR AR RERHI SO . (AR

X NOS1APEE R ZZ 8 0 TR KPS 2 i T

RO P P TR, A 1 T i — B RIRAWTAE
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LRI (72 S5 AT 5 CYP3AS*3 3 2 A5 HE ORI
P

RN EEEA VLR B4R AZFE(LEFERAESFK,M 510615;2 MWER
RIEERIERGER, R 430070)

hE 5 RS  RI68 XHEFRER A XEHS  1001-0408(2017)05-0581-05
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W OE R R RS AN S @i & & P (CYP)3A5*3(1s776746,6986 A>G) A H % S ey mE it 7
F 19971 A —2015 4 12 A T HRIEATEAHAF T ARBL T LIS L8876 88 1706 M35 2 F B LB L &4
H ok BN E(+)A(TA40)) Ao BB MR (— )20 (96 6] ) . L& B3 T4 35 8]+l Ak & 2 By BS -+ K RAN ST 04 97 5 BB IR
(+)m & mh Ehn ik BB I, F R 1 4,bide MABEHHELET =128 RBF L RBET i oA Rben
B MG 0.1.3.6.124 A )54 5,35 8] 0 dn 25 B R ., SHH SL & 18] 5 22 B A F ARG 69 o 25 R E (Co/D )R 5 R A JRE- B4 L
FL-FRBI R K E S AR AN B CYP3AS*3 AR 4 AW RAWFT Z20ME KX C/DAS AR % Atagtax
Mo R 1706 B F F,CYP345 GG . AG AA KR A % 4 255 A 65,83 .22 4] , 3K I AR & 5551 2 38.2% (48.8% F» 12.9% , 5 &
Hardy-Weinberg -F- # (P>0.05) . B BRE(+ )M GG AGHAA AR A - FMAEL Adsik & (—)4AkE, £ A% FEL(P<
0.05), MBHIAAN, ZE8KE(+)AGCABER EH AL C/DATESZ TAMBKE(—)ARARAES; N 1.3.6.124
Ao, ABERE(+)AAGHAA KRR R &b 2 23 C/DAEF & TABKRE(—)ARARA LR ZFHALTFELP<
0.05), mM253.6. 124 A &, AL GG A B A & &1 £ 35 8] C/DE AR, 2 F ¥ R4 FEL(P>005), %k A &R
% CYP345%3 AG+AA & B A % 4 55, 32 8] 4 C/DARL, i *F GG AR B A & 2 C/D AL O H v R 5 % % H 48 R 286 AR e 2
3 AA A, BE I CYP3A45*3 K 45 AL

KHER  CYP3A5*3; AW % bk ZESAC & ;4 5L 3 8] W a4 R

Study on the Association of Synergistic Effects of Wuzhi Capsules_ony Tacrolimus with CYP345*3 Gene
Polymorphism

YANG Yan'*, XIN Huawen"*, LIU Fei’, XIONG Lei’, LI Weiliahg’, "YU Airong’ (1. School of Pharmacy, South-
ern Medical University, Guangzhou 510515, China; ‘2. Dept. of Clinical Pharmacology, Wuhan General Hospi-
tal of Guangzhou Military Command, Wuhai 430070, ‘China)

mice lacking-meurenal nitrie“oxide synthase is related to 2016,8(6): 19-108.

an alpha-adrenergic mechanism[J]. Swiss Med Wkly, [12] BAHOWE 538 SRR EF AT T 45 R 7 X HE ST Bt 2

2007, 137(49/50) : 700-704. PR kS A B RS IR D], P 1B 25 5, 2015,26(14)
[8] HIFiE, KamE, k%, 5. JF NOSIAP I SNP 437 1968-1970.

1 N JFE I 42 3 R 41 22 53 FaR F IR [0]. o 4648 ko 2 & (13] oM, 380, E0T. BnkT AT N B An i s e b Y

2012, 4(34 1)) : 358-359. S, B 25 5 ,2015,26(29) :4069—4071.

(9] ITHL EMZE.HIR. 4. P ANOSIAP K rsi27aza. (141 P EIBUANMLIG 5746 Bt T 2 B 2. o ISARA
O3 {3 15 A ] BRI ) 1L 395 28 1B ALASALT). o 448 P LG SFH BT IATE HELT). P s 5 A % % ,2007,35(5)
% &,2012, (1)) : 360, 390-419.

[15] Birmingham BK, Bujac SR, Elsby R, et al. Impact of
[10] Wang T, Wang Y, Lv DM, et al. Effects of NOS1AP . .
. . . . ABCG?2 and SLCO1B1 polymorphisms on pharmacokinet-
rs12742393 polymorphism on repaglinide response in Chi-

. s . . ics of rosuvastatin, atorvastatin and simvastatin acid in
nese patients with type 2 diabetes mellitus[J]. Pharmaco-

therapy,2014,34(2):131-139.
[11] EEDAEARGHAN L EE 2, hIEZA b2
WO B[] PR EF A B R E B TR,

Caucasian and Asian subjects: a class effect?[J]. Eur J
Clin Pharmacol ,2015,71(3):341-355.

[16] LinJ,Zhang Y, Zhou H, et al. CYP2C9 genetic polymor-
phism is a potential predictive marker for the efficacy of

A FEGIH BT I B F 5 T AR R K gl i) rosuvastatin therapy[J]. Clin Lab, 2015, 61 (9) : 1317—
(N0.201161038346-04) 1324.

* 20 B SE A  BESE O ) 2 R IR A . L 027- [17] KT, @E,INE, 5. w09k B E S PR S D
50772992, E-mail:603937847@qq.com WHFE[T). B 42 ,2011,17(15): 2373-2375.

#AAE A TATBEIE AR S0 IF5E 0 I I R 2 B Il (ki B 191:2016-03-20 &l H M. 2016-12-12)
KZG%, WA 027-50772991, E-mail : huawenxin@163.com (il 5KoChE )

EZGG 2017 455 28 4555 544 China Pharmacy 2017 Vol. 28 No.5  « 581 -





