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Association of CYP3A5 and IL-10 Polymorphisms with the Individual Dosage Regimen of Tacrolimus in Lung
Transplantation Recipients

XU Wen', ZHANG Xiao-qing', FAN Jun-wei’, LI Yu-ping', XIE Bo-xiong’, SHU Ping' (1. Dept. of Pharmacy,
Shanghai Pulmonary Hospital, Tongji University, Shanghai 200433, China; 2. Dept. of General Surgery, the Af-
filiated First People’s Hospital of Shanghai Jiaotong University, Shanghai 200080, China; 3. Dept. of Thoracic
Surgery, Shanghai Pulmonary Hospital, Tongji University, Shanghai 200433, China)

ABSTRACT OBJECTIVE: To investigate the association of Cytochrome Pi3A family polypeptide 5 [(CYP)3A5] and IL-10 poly-
morphisms with the concentration/dose (C/D) ratio of tacrolimus in lung transplantation recipients. METHODS: CYP3A5 polymor-
phisms at 1774746 and IL-10 polymorphisms at rs1800896 from peripheral blood cell of 51 lung transplant recipients was detected by Se-
quenom MassArray iPLEX GOLD system. The relationship between gene polymorphism and tacrolimus C/D ratio was analyzed. RE-
SULTS: The tacrolimus C/D ratio of the recipients who carried CYP3AS5 rs776746 GG genotype were higher than those with AA+GG
genotype, with statistical significance (P<<0.01). The tacrolimus C/D ratio of the recipients who carried IL-10 rs1800896 AA genotype
were higher than those with AG genotype during 1 week and 2 weeks after transplantation, with statistical significance (P<<0.05). Com-
bined analysis of these two genes, the tacrolimus C/D ratio of the recipients who carried more fast metabolic alleles were higher than
those who didn’ t carry fast metabolic alleles, with statistical significance (P<<0.01). CONCLUSIONS: Determination of recipients
CYP3AS5 at rs 776746and IL-10 at rs800896 genotype may be performed prospectively to help individualizing tacrolimus dose regimen.

KEYWORDS Lung transplantation; Tacrolimus; Cytochrome Pis3A family polypeptide 5; IL-10; Polymorphism
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Pus3A W EEZ K 5(CYP 3A family polypeptide 5, CYP3A5)

A BERIH « [FR ARl A CE IS BERIITH (No0.81202609)

* 290 WESETT ) I R 2G5 (2 FRAE B, HELE - 021-65115006-
3078, E-mail:x_wen2018@163.com

#AAE A R AL, WSS 07 1)« IR 22 253 R A2
HL1%:021-65115006-3078,, E-mail : zxqkitten@163.com

THEZD; 20154555 26 44 35 1

#& FK506 (i EZACHEEE 2 — 5 14 &K (Interleukin, IL)-10 j&—
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Ba, [ PR IS AR IS 321K CYP3AS ANIL-10 3L H 2755
T 5 FK506 25 822 S50 R ROIFST . ARFF08 4 CYP3AS Al
TL-10 HEATIE N 2280020, 3R RS [ 2 251k 5 iR At 2
IR JE FK506 1M 254 /45 255018 (C/D) 5 &, B M I IR
AL FE A S B IR & BRA AL 2R 5%
1 #ARS5HE
L1 BRMK
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F A% AE A 5 2R I FK506+25 B BRI (MMF ) S 3% i a7
2. FK506 ARG 2 RIFIRL T, B AG7E= M 0.056~0.1 mg/
(kg-d) , [ml Bf 0 245 00 1) 4 e J38 , LA 1 24 9k 2 0 45 SR 35 20
TR 2550, B H R34 50 R s I T
L2 IMZ5RE

FK506 [ 4 ML 45 7 B2 LRI 8 W% BiF 036 (BLISA) vk
Rl o f8 5 IR FK506 5 57 2 % R 4 A G ik i 1 ml,
F15% & U e 4 (EDTA )45 it , 5k FHl ELISA 5
% (PRO-TRAC I3 &, B R AH Diasorin 24 w]) K6l FK506
AR o SR T R 1RGN [R] I 7 AR R 2, X FK506 /)
I 24 B R AT, B DA I 2459 B Bk DA H BT me AR ST R Y
FK506 4k, 153 C/D[pug/ml/(mg/kg)] , BI4s i 4 i 5 5 45 H
BT AR R . AR S 14~ C/DEUE
FRAS BV A S FK506 1 U R B 250,
1.3 DNAREUFEE & 25

FEAAT R ARG ) 5 SO 23 8 A1 ki 1 ml, &
FORKIR #5 A UEE S, —80 CHRAF . WLFH DNA 2B &
(% Omega 2> r] ) 2 HU DNA (FZ UL 3484 , RAF T —80 C
VKA, 2

R SE PR 1) H B 3 490 1 i e 338 1) 2 S PR, R Se-
quenom MassARRAY“Assay Design 3.1 # 4 ( 3% [#] Sequenom
oa] ) 22 B R T EE SN (PCR) FE SR 145 | ) i 5
PEIEAR G4, i B RE R A TRRARA R A5 5 Y6 .
253 DNA $2Halifl, . PCR ™1 | IFg P IR G (SAP) 23 B3 5
YISEAf R AR S AL RS, B W) 26 B B sREAL SRR T
SpectroCHIP it~ i, s kR 5 F0s e FH MassArray Analyzer 4 sys-
tem Kl
14 HiFFFE

R A SHEsis #¢ 4 (http://analysis2.bio-x.cn/myAnalysis.
php ) THAE R RN SE A L K%, 3T 164 T Hardy-Weinberg “F-fiff
Kzl . % 1 Graphpad Prism 5.00 (www.graphpad.com) #17#{
AP THECFOR TR £ bR (x £ ) w508l HL A U R
MESEGet k. ZHZ A0 BRI Kruskal-Walli #6255 , 7
1 22 7] ) b 48R F Mann-Whitney K56 . P<<0.05 M 722 %A 4
M-S

2 &R
2.1 CYP3ASFIIL-10EEHELER

WA AE A 5244 CYP3AS FITL-10 Ji R 78 15 2857 5 PR %) 4
APPUR ML 1, CYP3AS I IL-10 KL R B4 45 #454 Hardy-Wein-
berg Vi (P>0.05)
F1 FBEAREZECYPSASMIL-10 EFE 5SS E R

DHINE (n=51)
Tab 1 Allele frequency of IL-10 and CYP3A5 polymor-
phism in lung transplant recipients(n=51)

SRR AT % (n)] SNFEE DR % (n)]
151800896 AA AG GG A G
0.86(44) 0.14(7) 0(0) 0.93(95)  0.90(151)
151800872 AA AC cc A C
0.41(21)  0.51(26) 0.08(4) 0.67(68)  0.33(34)
153021097 TT TC cc T C
0.43(22)  0.49(25) 0.08(4) 0.68(69)  0.32(33)
153021094 AA AC cc C A
0.33(17)  047(24)  0.20(10) 0.57(58)  0.43(44)
15776746 AA(X1/*%1) AG (*1/%3) GG (*¥3/%3) A (*1) G (*3)
7.5(4) 453(24)  47.2(25) 314(32)  72.5(74)

2.2 CYP3A5FNIL-10 EFEEXF FK506 C/D HIZMA

CYP3A5 rs776746 GG 5 J K 1Y 22 250 5 i R Al f 3
RJF451.2.3.4 8 FK506 C/D A 5%, HZEFH G %5 XA
JEH1.2.3.4 JA Y P {E 4> 5 4 0.005. 0.008. 0.003 ., 0.000
(Mann-Whitney #:5)]. IL-10 rs1800896 AA 4fi& 145 J K]
5 AGREIRBIAH L FK506 C/D W &, HAEAR G5 1 RSS2 2
A Gt X (P=0.027 F1 P=0.034, P<<0.05) (Mann-Whit-
ney #:56) . CYP3AS I IL-10 JE [H 22 25 1k %ot i B A A 32 1A
FK506 C/D Hs2mi L3422,
2.3 CYP3A5FNIL-10 B E EEX & 4 H73F FK506 C/D B840

R 2 B8, #EH7 CYP3AD rs776746 25 v 3L H A Fil
IL-10 rs1800896 £ {7 3K G Y /& i /K FK506 PR AL .
I, 33 AN 25 7 5 PR AT T F506 A 35 246 780 35 0 114 36 45 43
Mo W& BB DTSR 5L R 5 H 3 £, FK506 C/D %
WA 7E5E 1.2 .3 4 22 R A S22 L (P<0.001 . P=
0.001.P=0.001,P<<0.001, Kruskal-Walli ¥ %) . CYP3A5 Fl

F2 CYP3ASHIL-10 B E &M EARFZE FK506 C/D BRI (X +s,n=51)
Tab 2 Effect of CYP3A5 and IL-10 polymorphism on FK506 C/D in lung transplant recipients(X+s,n=51)

SRR H1 2 538 B4
C/D P C/D P C/D P C/D P
rs1800896 0.027 0.034 0.240 0.240
AA 193.90 +224.79 176.80 +205.14 170.80  186.69 104.80 +125.90
AG 77.19466.40 7413 +32.24 77.84 14157 85.55+44.90
151800872 0.985 0.863 0.909 0.605
AA 191.60+232.33 167.50 +222.67 158.70 +:228.84 98.80 4 156.33
AC+CC 165.80+209.10 137.80+171.17 133.80 + 147.99 103.00 £ 86.33
153021097 1.000 0.909 0.879 0.634
CCH+IC 159.204+211.72 138.70+179.23 133.90 + 154,51 97.80 £86.79
TT 184.30 +211.45 145.50+217.21 134.60+224.16 99.99 +142.50
153021094 0252 0279 0211 0396
AA 193.30+261.40 193.70+177.80 196.00 +223.40 150.30 + 184.00
AC 107.60 +210.21 95.66+163.91 80.19+133.96 81.20+72.87
cc 208.10 26710 173.80+228.50 174.80 +240.44 133.20+201.30
15776746 0.005 0.008 0.003 0.000
AA+AG 96.80 + 145.61 97.00 £ 143.00 79.46 + 130.56 80.57+59.17
GG 243.90 +244.20 218.20+211.90 194.00 +212.21 156.80 + 188.55
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IL-10 LR BVPEA- 43 B % FK506 C/D 2 I35 3.
2.4 A EFK5H06 i KE B &GRS LK
2 3P IRAE ARG 21K FK506 g1 2543k 320, 48 Hi i

B3R A I A B T RE 21 7R (G RS AT, 25 5
BTG4 X, W FE 4.
3 1tg

#3 CYP3A5SFAIL-10 EE BB & D H T FK506 C/D BI&2Ma (X +s,n=>51)

Tab 3 Effects of combined analysis of CYP3A5 and IL-10 genotypes on FK506 C/D ratios(x+s,n=51)

A o . ® A ER) FIA HaR
PR AL o5 S oo g oo g o 5

0 19 290.80 +209.20 251.20+159.30 233.40+152.00 223.40 +188.90

1 26 118.30 £ 124.50 0.000 99.38+101.39 0.001 85.47+135.93 0.001 85.88 +68.88 0.000

2 6 54.61+116.61 47.16 £ 118.30 63.53+44.15 61.85+53.21

4 3FEFKH06 RiGIKREBER 4 FRFINEE B IR MAEBFIRKRIEIRILRER (X £s,n=51)

Tab 4 Comparison of Liver function, rened function, hemoglobin and other clinical facters ameng 3 kinds of FK5506 metabo-

lism type patients in first 4 weeks(X+s,n=51)

PRI SR B0 AEA.yL P NERFEW.U/L P B, pmol/L P MZEA,e/L P MIRZIE, wmol/L P
0 19 385+39.2 26.0%33.0 56.0%65.0 96.0+101.5 162421.1
1 26 385+400  0.890 2784343 0999 548+640 0412 9451050 0.949 16.8+19.3 0410
2 6 38.0+421 2754364 68.2+74.1 91.5+111.9 145+16.8

B REPN I FK506 f7AEIGYT 3 28 AR 2 ARz
B 25 5 R AR O, S L R T B 1R 22 R 3 R I R B 4 2
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PR T AFAEAR 2 R BRI | T S At i SR s an 245 9 KL PR 41 2
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PG L 24503 M S A3 PR A A5 ast A TR 2856 24 4 R i ) 5%
Wi, Y 2440 S5 7 i S8 A A SR A T T, S B S sh 2Y
W

CYP3AS5 J& FK506 7E R P = 3R iz — o 1s776746 &
CYP3AS W i 2 W SR AV R 22 AL . . CYP3AS B A= 7
J1*1(AA) , IE# 323k CYP3AL & GG . HH3NE T
A>GRAH DL, SUN*3, A0S A RN G, SR
FHAZ IR (mRNA) B EIR O REM B 1 A B, ANFgT 35
i5 CYP3ASL B 11 AA FIl AG JE[RI Y ( =/ a5 14+ 1 45 5
YIRS HEA I 27 (R B0 > FK506 Hef 34178 | i CYP3AS5 % [
B GG JE PRI (#3/+3 4l & ) TS AR A J5 52 R 3 B h FK506 2
R, 2R AL /D TERT A AR S5 1.2 .3 4 AW 2 5
FHARH A C/D, H2ER A ST X (P<005), X50EH:
7 K CYP3AS Jiff 3 [Fl &2 25 7k 52 i) FK506 (1) 43 A0 — 20,
CYP3AS I R B 52 Wi i B2 AE A 5 FK506 L5 22 5 189 73T AL il
5 CYP3AS JE R £ 25 Mk 54 0 1% 35 (R 26 1 28 38 M Gl s 1 1
A 6,

W ASAE A G 25 LR — ZR 510 H A B 2 f i 2R, 4
15 MR B 14 B8 Ak L RERERTG S BE TG IR ERTL
U HEZE 7T il () e I PR A 103 405, 3K 2 IR 25 T fih & WL S RE
S, PEAE R A - 4R 7 IL-10 SR T 4 7, J2
—Fh AT R RS A AR R R P T, TL-10
TN BhF B9 2 S EA A B mRNA A B AR TR, Herp
JE L rs1800896 137 i ) 22 25tk Ko 22 38 W R 0 el B 3
WFFE 2R IL-10 Af 45 CYP3A W& M, FEAIL CYP3A A 944k
AR, T CYP3ASL I M, IITTHE IR FK506 44 Py AT, i 75 HoAth
TE MR RIS AR RNIESEY . AT 45 SRR IR A
ARG Z AR TL-10 FL K 2257 5 151800896 5 FK506 24541 it
ARZETA G, MR E ARG 1AM 27, rs1800896
AAFLHI B E C/D =T AGIEALEE , HERB G L
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(P<<0.05) . T H-A ARSI BE P AU oK 2% 2055 FK506 X35 22 540 ¢
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ABIFEE YRV T B Il S A 2 /K 8.4 IL-10 Fl CYP3AS5
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7R, IL-10 F1 CYP3AS L [H 22 25 52 1k fili B% A2 A8 34 FK506 4L,
W, 34 A6 I TL-10 F1 CYP3AS 5 [ 8 Al 57 Sy o o Hby 51 )
FK506 fGf 7Y, i R 24 1 RIS H K05, Hiadl
IE, JHFiEe B SRR £ 1A HE AR S FKB06 AU, A
ZH Ok 2% FE IR Y 4320 22 (] 58 3 X L i PRAE AR L3 25 7 0 4E
TR L(P>0.05) . SR TABFR AR/, HA PR
A 58 4 HE R A R 3R 5 0 [R] B IL-10 . CYP3AS I ¥ 5
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B B BN ATRZANREEEREAKRNG S FRIE, Fik KA P SRR, 36 SRS RE S A 34, 55
B F 0 IR = AR AR B A (300,600,900 mg) ,qd, 425 B RBEATE A ARG S F A P A B4 2, 13 d, #EAT
SR FARGHFHR, R RADEE- B BT E(LC-MS/MS) % M Z = F P dn 25 3% JE | &% 4% 4 Zorbax SB-Cs, iS40 4 F
B2-0.2% YV BR K 73% (80:20, V/V) ,i#ik # 0.2 ml/min; R JA & v% 52 8 F R (ESD) , A % R ml (MRM) B X 4244 , 7 & F 7 XAen,
A FRZ BB T 5 A m/z 24711611 ( ZF M) .m/z 294.0—250.0( M A7, WA B4 ). % A WinNonlin 6.2 #4443+ 5 24
HFLY B EZ T, &R Z AR EA0.05~20.0 pg/mlie B AL ALRRF, R P . SATL .55 4
(0.45 +0.20) . (0.47 £ 0.10) . (0.43 £ 0.20) h, £o 2 #1 24 (0.56 £ 0.20) . (0.60 £ 0.20) . (0.47 £ 0.40) h, ¢ 2~ % 24 (3.30 £ 0.98) .
(10.65+3.26) . (13.96 + 4.88) pg/ml, AUCo5, 2 A 4 (3.99 +0.93) . (13.29 + 1.72) . (19.62 + 6.78) ug - h/ml, 300~900 mg #| & & B
P, Coo AUC o, 5 7 24 £ 2 (R, #140.954.0.986) , % #1242k F8 450, P39 25 4 (0.71 £0.20) pg/ml, AUC, 4
(17.10 + 4.82) pg - h/ml, 112 4 (0.49 + 0.10) h, £y 4 (0.85 + 0.62) h, coux & (11.58 + 3.99) pg/ml, AUCo5, 4 (16.99 + 4.84) ug - h/ml,
AUC, .. A (17.08 +4.81)pg-h/ml, EHREF 4 (1.28+0.40), FHFL %5 57 FL B8 Ao 10U, 2536 LC-MS/MS 4k
ik RN T Z FAEAR SR PR, SRR E AR AFRAREE RIS, B LM F A,
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Pharmacokinetic Study on Single Dose and Multiple Dose of Triflusal Capsule in Healthy Volunteers
PENG Li, DING Li-kun, JIA Yan-yan, WANG Mao-hu, WEN Ai-dong (Dept. of Pharmacy, the First Affiliated
Hospital of Fourth Military Medical University, Xi’an 710032, China)

ABSTRACT OBIJECTIVE: To study the pharmacokinetic characteristics of triflusal capsule in healthy volunteers. METHODS: In ran-
domized test, 36 healthy volunteers were randomly divided into 3 groups. They were given low-dose, medium-dose and high-dose of
Triflusal capsule (300 mg, 600 mg and 900 mg), qd, for one day, and then pharmacokinetic study of single dose of Triflusal capsule
was conducted; Triflusal capsule medium-dose group was continuously given medicine for 13 days, and then pharmacokinetic study of
multiple dose of Triflusal capsule was conducted. The plasma concentration of triflusal was determined by LC-MS/MS, and Zorbax
SB-Cs column was used with methanol-0.2% formic acid (80 :20, V/V) at the flow rate of 0.2 ml/min. ESI was adopted in MRM
mode, negative ion detection was carried out, quantitative analysis m/z 247.1—161.1 (triflusal), m/z 294.0—250.0 (internal standard,
diclofenac sodium). Pharmacokinetic parameters were calculated by using WinNonlin 6.2 software, and the difference of them were
compared. RESULTS: The linear range of triflusal were 0.05-20 pg/ml. The main pharmacokinetic parameters of triflusal capsules
high-dose, medium-dose and low-dose groups were as follows: #. were (0.45 + 0.20), (0.47 +0.10), (0.43 £ 0.20) h; fm. were
(0.56+£0.20),(0.60+0.20), (0.47 £0.40 )h; Cme were (3.30+£0.98),(10.65+3.26),(13.96 £ 4.88) pg/ml; AUCos, were (3.99+0.93),
(13.29+1.72),(19.62 £6.78 ) ug-h/ml; within dose of 300-900 mg, linear relationship was found between Cm., AUCos,, and dose (R°=
0.954, 0.986). When reaching stable state of multiple dose, average blood concentration was (0.71 +0.20) ug/ml; main pharmacokinetic
parameters were as follows: AUC,(17.10 +4.82) ug-h/ml, £.(0.49 +0.10)h, £, (0.85 £0.62)h, cm (11.58 +3.99) ug/ml, AUCo»
(16.99 + 4.84) ug - h/ml, AUC,-.. (17.08 £ 4.81) pg - h/ml; accumulation factor (1.28 £ 0.40). tm. and #. of single dose were similar to
those of multiple dose. CONCLUSIONS: LC-MS/MS can determine the content of triflusal in human plasma rapidly and accurately,
and accumulation phenomena exist in healthy Chinese volunteers, which shows linear pharmacokinetic characteristics.

KEYWORDS Triflusal; Dose; LC-MS/MS; Plasma concentration; Pharmacokinetics
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