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Effect of Polymorphisms in MDR1 and CYP3AS on Blood Concentrations of Cyclosporine A in Aplastic
Anemia Patients

TAN Xiying, ZHANG Xiaoping, QIU Zhaojuan(Department of Pharmacy, Affiliated Hospital of Nanjing University of
Chinese Medicine, Nanjing 210029, China)

ABSTRACT: OBJECTIVE To determine the relationship between the Polymorphisms in MDR1 and CYP3AS5 and the Blood
Concentrations of Cyclosporine A in aplastic anemia patients. METHODS 73 aplastic anemia patients (AA) were genotyped
on MDR1 G2677T/A using Gene sequencing method and MDR1C1236T, MDR1 C3435T, CYP3A5*3 using RFLP methods. The
four SNPs were treated with linkage analysis. Clinical data and cyclosporine concentrations were collected and analyzed in
relationship with genotyping results. RESULTS There were only two types of gene *1*3 and *3*3 found in this paper. The
Corin *3*3 of group was higher than that in *1*3 group(P<0.05). There was no significant difference between the various
genotypes of MDR1 C1236T and MDR1 C3435T in Cy. The Coin C2677T/A(TT/TA) was (40+23.85)pug-kg-mL ™" mg™" which
was higher than the wild type(GG). Linkage analysis showed that 1236TT-2677TT/A-3435TT, 1236CT-2677GT/A-3435CT and
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1236CC-2677GG-3435CC were closely linked. Moreover, in the form of haplotype, the trend of TT-TT/A-TT>CT-GT/A-CT>
CC-GG-CC in blood levels was also observed. CONCLUSION There are some meaningfulness to rationalize the medication
of cyclosporine A through the investigations of pharmacogenomics.

KEY WORDS: MDR1; CYP3AS; aplastic anemia; cyclosporine A; blood concentrations

IR 25 (cyclosporine A, CsA)f&H 11 MR
FRZH I PR AR Z BE, AR S e 45, ml s e
Hu DA B PE T bk A g, FEAH] B kg
PSS AT B G 2 AN G B AT A
PN TR e R . AR DL B
PEBIR VA IT o Bl G I PR 24 2 JF Je 5 PR 7 25 1M 24
WL W T AR, RIOUAEEAW AR ZE R K.
AIRE R, BRI EE B IA 20 HE R
SN, [ ) A H 30 25 1) e £ 791 A [B) A7 7
10 % LA b2 R 02, 5 sl 22 5 10 JL R 5 3 1t
FARHH I N 22 AR IR KO RPL BlfE &)
i CsA 78 NAR W 3 2 i I 40 ff £ 2 P450
(cytochrome P450, CYP)HFZR 1] CYP3A i R1X
. R A R R 2 B 2 2 i 24 3 IR
1(Multi drug Resistance 1, MDRI1)=%) P-tE & H
(P-glycoprotein, P-gp)fJ5hi. JiE CYP3A &R
N P-gp HhIFIBR I IR ZGVD & AR, BRI, 28
HEXT CYP3A 5 MDR1 £ H 2 &M 5 R M2
WEERRIBEAL, NEF I E B RERT TR,
DAUMARRARZR A, 42 &7 20 b A R
1 M58
1.1 WFRXS

2011 4 8 H % 2013 4F 8 H TEVL 7544 H = e Ifi.
TRLLL CsA g FEAl G 2 10 i) 751 ) LK 5% e 92 s A
H, (A IR AT I 24 R 5 1 N 1 I A 73 8o BN
AR OCsA TRIT 5T BT & R B 1 5 Dh e
s @BFEIRYT WA R AR LA P-gp. CYP3A
G TR @B FE R WIRR A AT
S CsA R 259 -

1.2 A5

AXSYM 4 H 3l s o B A (35 1 ARG A )
PCR MY B (%K BBI A #]); SW-CI-1D i
§ TAE S (L5 IR 41 %)) DK-8D AL HL A E
KAl (R RS LA R A F]); DYY-8 Al
JE A2 H KA (g LR o BT A AR A PR A A
YXJ-2 EOHLORX S ORI A R He-1 74
B FL KRS (A S A LB B ) AR T )5 SR Ak
1% % %i(Gene Genius A )); U-3010 £ 4h-1] W73
J6EETH(Hitachi A #]); il (JEH 100~1 000 uL,

HE BRI 2452 2015 4F 12 A5 32 5258 12 1

20~200 uL, 0.5~10 uL, JNEK BBI A #]).

W R RA &S 95090). Frifkh 2k
RA B S 28159U100) & 24 5 ik 7 & (L 5
22087IN100)¥ 4y 3% EHERE A 7] & 57 ; DNA 42
BURF & (B4 T, SK8224, Hit5: 13011848Y);
TaqDNA 4. 10X PCR Buffer[without Mg
100 mmol-L™" Tris-HCI pH 8.8 at 25 °C; 500 mmol-L™'
KCl, 0.8%(v/v) Nonidet]; MgCl,(25 mmol-L™").
dNTP (10 mmol-L™") . Marker(BBI) . 6XDNA
Loading Dye( Fifg 4 T.); PCR =4 afift =W i)
(AT, SK1141, fit5: 13011894Y); KRl
P N )l (MBI .

2 HE
2.1 I 24 VR FE AT B FoAR e,

BEARY 5 AFWE, TIERIRATTE
fBkiIM 1 mL, & EDTA fustE s, FIME TS
RSB A 150 pL VA5 I 4 IR o T B O
FEZ M 50 pL ZEAH MV iR, BRI 300 L It
YEH, WRIER A% EFE RSB0 s); 10 000 r-min”,
5 min, WHEIEW, A AXSYM 4 H 30 )% o
M I 2 6 i 2872 (FPIA)YII & CsA (1 1fiL
IR (g mL ). NAE T ERE, MR AR 25 75
AR S 259K FE bR dEAL, B FPIA JU43 (9 1
R ERR DR T o iR & M IR0 &, W&
1 mg-kg™ 2590 51 #2 0 if 25 ¥ BE o A% (B0 N
ug'kg'mL™ 'mg ™).

2.1.1  ARAERIZRIIHI A ST 6 AN S RIARAE T £2,
PR AEIRFE 43 528 0, 100, 250, 500, 1000,
1500 ng-mL™", 8RR S AEE T ik, B SR
FEAX 2 EA IR bR dh & s AT i g 17 .

2.1.2 T R MR &I E S 150, 400,
800 ng-mL™" 3 ANFRAEARUES, HAFMEEAAD, %
B s AR 1A, L3IAHARN TAYE
W, HPrA SE R ESEREBOEEN, R
TUFE S CsA WL E AT 58 B 5 58 $a HERE
FIALTR 532, IINE] AXSYM 4 3535 0 Hr il
MR REH, FHH A, 152] CsA B
ZIRE Coo NAETLLEL, HRAEAN MR 2750 5 A0 ik
JR R I 24 BE AR AEAL, AR I 25 IR B Co B LA

Chin J Mod Appl Pharm, 2015 December, Vol.32 No.12 - 1485 .



BT R R R IRZ R, B4 mgke ' 251k
(1 1M 24 3% 55 O A8 (PR N ng-kgemL T mg ) A kR
25 FE Copo
2.2 4:1fil DNA $2HY

K FH L 3 R 2H DNA $2 B 77 65 (SK 8224) 2
BN MK 2 DNA, 42 R @ Se BL g 20
PRI o
%1 MDRI. CYP3A5*3 PCR-RFLP 3t &
Tab.1 PCR-RFLP genotype of MDR1 and CYP3A*5

2.3 ERHEBS Y

MDR1 C1236T. MDR1 C3435T 1 CYP3AS5
K FH 5 2 Bl % I 8- B okl P9 DD B K 2 S
(PCR-RFLP) 713147 /3 #1- PCR 54 W% 1, PCR
FEYiELE PCR P Ak RIS B (SK1141) 44k
J& 37 CEgVIE . BV ME 3%35 6 b &
150 V 1HJE HL3K 30 min 5 EB Y- &A1 4347 -

) ) Fg V)5 R BER /M bp
SNP {7 54 514 PCR %) SRZL
Wy A 7Y B it
5' TTCACTTCAGTTACCCATCTCG 3'
MDR1(C1236T) 268 BsuRI 217, 51 268
5' CTGTTTCCAACCAGGTCCAC 3'
5' TCCTTCATCTATGGTTGGCA 3'
MDR1(G2677T/A) 263 W
5' GATTGCTTTGAGGAATGGTTAT 3'
5' ATCTGTGAACTCTTGTTTTCAGC 3'
MDR1(C3435T) 261 Sau3Al 173, 88 261
5' CTCCCAGGCTGTTTATTTGA 3'
5' ACCACCCAGCTTAACGAATG 3'
CYP3A5(CYP3A5*3) 94 Rsal 134 94, 40

5' GGTCCAAACAGGGAAGAGGT 3'

2.4 B FEN E MDR1 G2677T/A 3 [K 7Y
L PCR R X 4K, 50 pL R RHPE&H
A DNA 50~100 ng, 5|4 rs2032582-F Al
1s2032582-R % 0.25 mmol-L ™' PCR ¥ P~ 4 2 4ii
b JE AT T
3 BIEG
X EAS SNP A7 S AT THECTT 5% 2 45 6 BE [
o R R A AR, gt 2 D Y 4 A #E AT Hardy-
Weinberg(H-W)ig & ik 46 . 1HELLX £5 £,
K H stata 9.0 F 4181 One-way ANOVA 73 #7 EL 5
SRR EZ R 2B A SR PR
K (F 5 Z) (%), BEAT 7 F ik

2 MDRI. CYP3A5 3t & A Fude (v 4t I 47 &

4 HR
4.1 HEFRZEMEEEHEFHRER

73 g E T MDRI G2677T/A HIRAEFR A
65.71%, Ff H 45.72%1) 5% E N R4 4li4 (MDR1
2677TT/TA). MDR1 5 4h 2 A7 5 R A R AR
f=1» MDR1 C1236T R AF %>50%(74.29%) H 25
RA) KA ZRIEF] T 54.29%, MDRI1C3435T )5
AL 50%(47.14%) 1M 45 & 548 & Az ik
14.29%. CYP3AS F: [ SEAR G J ] 1 AR R 3|
ik 85.71%, RABAEG T RAERILR] 71.43%. XJL
AL 5. SNP 2454 Hardy-Weinberg P17 . 25 % I
* 2, e Ik B LA 1~3,

Tab. 2 The genotype and allele frequency of MDR1 and CYP3AS

SNP SN FE RIS /% (R L AT 2R /%
MDRIC1236T 2;1 7429 5C7Cl 40C.Eo 539
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(P<0.05).
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Fig. 2 Analysis of MDRI1 single nucleotide polymorphism
of C3435T gene
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Systematic Review of Enalapril-folic Acid Tablet in Treatment of H-type Hypertension
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Hospital, Chongqing 404000, China; 2.North Sichuan Medical College, Nanchong 637000, China; 3.Sichuan Medical University,
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ABSTRACT: OBJECTIVE To evaluate the clinical efficacy and safety of enalapril-folic acid in the treatment of H-type
hypertension. METHODS Retrieved from CNKI, VIP, Wanfang database, PubMed, Medline and EMBase, RCTs about
Enalapril-folie acid treatment of H-type hypertension were collected and evaluated by Cochrane systematic review.
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