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R a8 MZAKE S SRESIERIEKR T SUHE K EF R
2R, eF &AM, EJHCLRAREARER, 85 530021)

HE:. BE AR LENLGHFERESMENS)HIERFTHE L R EMMER, FiE 344 NS BERAL LS
BAREREREG, BN IR L IE I REMIT)R E ML E &) A d 50K B, & HRATHG, WRBHGE7THRAR
B R, FF NG5 B4 SPSS 13.0 44T He 5 3 8] A 25K JE 5 s SR e AR K M, 4 7oA 4E fR(CR)AL Y . 25 3k
A (8.11+£3.23)ng'mL™", 3542 M (PR)4AA o 25 3k JE 25 % (6.08+1.15)ng'mL™", F B & (NR)4 A (3.25+0.96)ng'mL ™", 4 fig %
82.4%, b % F 3] 2R 5 6 R T 24T Spearmen F A0 X A K 5T, r=0.611>0.5>0, P<0.01, t(a/2)=0.01, Z.E#H
X, MABRZEW, it RAZIZTHFRESEGERTRE LG REZMML, LEd b b5 REE
4.88~11.34 ngmL ™" A, “TikZ|ihEa87 4R,

K LIS BoRsair; KRB, WERT R
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Investigation on the Relationship between Tacrolimus Blood Concentration and Clinical Efficacy in
Treatment of Nephrotic Syndrome Patients

LAN Shun, YE Dongmei, MO Guangyan(People’s Hospital of Guangxi Zhuang Autonomous Region, Nanning 530021,
China)

ABSTRACT: OBJECTIVE To investigate the relationship between tacrolimus blood concentration and clinical efficacy in
treatment of nephrotic syndrome patients. METHODS The blood valley concentration of tacrolimus in 34 cases of nephrotic
syndrome patients was detected by enzyme multiplied immunoassay technique after tacrolimus plasma-drug concentration
reached to steady state, then the therapeutic efficacy and adverse reactions were observed. The relationship between tacrolimus
blood concentration and clinical efficacy was evaluated by SPSS 13.0. RESULTS The tacrolimus blood concentration was
(8.11£3.23)ng'mL™" in group of CR, (6.08+1.15)ng'mL™" in group of PR, and (3.25£0.96)ng'mL™" in group of NR respectively.
Remission rate was 82.4%. The relationship between clinical efficacy and tacrolimus blood concentration was analyzed by
Spearmen correlation coefficients showed that it was positively correlated, and the correlation was closely[rs=0.611>0.5>0,
P<0.01, t(a/2)=0.01]. CONCLUSION The clinical efficacy of tacrolimus in the treatment of nephrotic syndrome is correlate
to the blood concentrateion intimately, and in the range of 4.88—11.34 ng'-mL™" of tacrolimus blood concentrateion, it can achieve
satisfactory therapeutic efficacy to nephrotic syndrome patients.

KEY WORDS: tacrolimus; nephritic syndrome; blood concentration; clinical efficacy
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FKBP12 &&Y), THEE TSR EA S5
e, P T R ER IS TE, BT T 4l Muix N &
BERAL, JHT 402 2(IL-2) & IL-2 Z AR+
3 (IFN-y) 55 22 Pl L DR B s 52 21 BHE , - AT 9100 161
IL-2 52 R iR 77~ AR T 4 s ik, I8
BP0 HIHURE T N AR AR S N, BTG g il
HAE AP TR WG T FK506 Y497 NS (K1l 2
W IE S AT SO DS MERIF SR o AU FKS06
1L 25 BE 5 NS I PRI A S VEEAT 40 #r, hiA
T NS & B 241 2 H ARk 4
1 BENE5H®
1.1 WS

2011 4F 1 H—12 HAE) & Bia X AN R EE
BEAERE, & AR Ee 2% 22 R SR AR 0 2K S 2 Wb
HEMS Tl NS (5 BEL3 700 . JE1E 595« 11l FK506
BIT IR SL 34 4, Hobh 5 18 4, 22 16 Hil, AR
WBAE4713 2182408 N, Y WHAFR L W E M=
5o A NZLEREAE FKS506 V697 HT #4552 8 Bz 5t
WEWIT =3 A, 697 CREU B T.
1.2 AR5

SYVA Viva.E A AC(EE ] A A
FK506 € bR~ FK506 FEAHI AL B . Tac/Csa £
KA I T . FK506 Al 771 & i (5 [ 1k
2250, HPLC 40X vl |7 = 24 2 Wi i
(i) R A F Rt
1.3 Jjik
1.3.1 KA E A EFS T FK506. B
JFPH R IR ) XUk B B R 2 25 21 i) DY
Wt G B I IR JT . FKS506 W 4R 7 B A
0.06 mg-kg -d™', 4% 2 KT4EHT 1 h AT, MR I
IR R AL 25005, 1 A S A L 2R
<4.5 ng-mL™', FK506 7EH8 /0 0.01 mg-kg '-d™;
#i>10 ng'mL™", /> 0.01 mgkg-d'. %2, 3,
I 259 <4.5 ngmL ™", #REAVIE R, 4ikF
JRes 2, HIREATLHE TR, $n FKS506
FIEE0.01 mgkg ' -d™" IMLZHKE>10 ngmL ™", U
/b FK506 #H 0.01 mgkg -d'. 897 i FE
FK506 4245 & 5¢ 4 2% fiff (CR) 41 4 (0.06 +
0.0)mgkg -d™', A EM(PRYALEH 4 (0.07
0.02)mg-kg -d™", JE & M (NR) 4L i % 24 (0.07 £
0.02)mg-kg " -d™'o HELAIT 3 A H
1.3.2 FK506 Ifii25ikEmie B FK506 JFifs i
B 2587 30 min I EDTA-2k $ 8571 1) 4 1fiL

T EBLAR HI 24 2013 4F 8 J 5 30 4555 8 1]

200 pL, %565 200 pL HEE K 50 L Ff
it TIUAL BRI (20 40 M R0, WA TR G AR AR
40's, JRAJJGHE 5 min, LA 14 000 rmin”' &0
5 min, HU L3 E FKS06 I 253k 5, (2% H
Bl 45 A AR B A7 il 1) A M il £ 98 B ol 25 9K B T
FTENEE R,

1.3.3 M2 BEME bR AE i Ze O BE 43 il o
0, 2.5, 5, 10, 20, 30 ng'mL™" [¥] FK506 5& 55k »
DLIR FE(C) B AA bR, LAAA(AA=A-Ag, A J 53K
WIEAE, Aok O sIMROGAE) A PNAARR, 7555 Ak
bR A MbRUE 2R, 73 RvE 2k )5 FEAA= 0.053 1C—
0.0187, r=9941, FH] FK506 7£ 2.5~30 ng'mL""’
WL PE R R RAF, BARERMRA 2.5 ngmL ™
1.3.4 I 24 R B W s 1R ORS 2 R RN R R HY
FK506 W< EE4> 5k 4.3, 9.0, 18.0 ng'mL ™" JFi#% i,
REAWRIE 5 0, LAY R Ebs 2R T35 73 1 24 3
THE 7 IR (n=5) F1 H YRS %5 % (n=5), JES2
JE 3 R, 45 H AR BE(n=3), 45L& 1.
1.35 M2y EN E Az et FK506 Jiifs fhi%
R (2 250 pLyrde, BT —20 CUkKFHF 1R
1%, ulFo0, 1, 7, 15, 30, 90 d k. .
B3 Bk 4.3, 9.0, 18.0 ng-mL ) AT,
ML, THENE S IMAEZ e, 851 7E
88.52%~110.08% 2 [i], RSD(n=3)}J<15%, W
FK506 Z=Ifil &% 25K i fE—20 C ¥l 2 /b nf DLER
F£ 90 d F&sE .

F 1 FKS506 B 4 Fob % B
Tab 1 Recovery rate and precision of FK506 (X £ S)

W/ Al Sl Jiikla]
43 4.20+0.46 10.85 4.10+0.51 12.44  97.67+10.61
9.0 8.82+0.70 7.85 8.67+0.80 9.29 98.00+7.81
18.0 17.68+1.45 8.18 17.63£1.51 8.57 98.23+8.03

1.36 IGARITHOMEE A2nir s 1 A ANA
MHE FK506 A ARKEE, MbfEaE HlE 1, [F)
IR A I B R A AEAS KRR, B
B T BE BRI LI, AT IR ARST B o I R VF
ks, OCR: JRE<03 gd', MEHENA
>35 gL', KPR, BEIfgksE. @PR: JRE
[ 0.3~3.5gd" ¥ FFE>50%, I3 A% [A>30
gL', KR, BIhfekaE. @ONR: REA
>3.5 god™, MR <30 gL, KRS ohhE
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Ttb. @K JREAIE CRILPR G, FIREHL
JREF>3.5 gd”!, M AEA<30 gL', KMk
B ahfie®ib. BV 3 ANH.
137 i KA SPSS 13.0 WA TS
IMTe BRI X £ KR, 25K E 597
OO R - Spearmen SEZAH O REAM T, 10
RIRIEF R, 1<0 FR ALK, P<0.05 I HA4
EER.
2 &
2.1 ImIRTT AR

2 FK506 /097550 1 AN AL 5 2 A~ HIT
G RE AL A DGR bR, SERIRYT IV 34 B i
W, 28 Bl RS RT3 N H R IR ER PR FH alodi b .
CRHA: Zh)55 1 A 24 h JREEABIBIT I B & N
B (P=0.01), A& AWETHE(P=0.035); %2 A5
551 LR, 24 h JREEE TG #1227 (P=0.13),
HEE ST, A8 %57 (P=0.002); % 3
55 2 A, 24 h JREA. AEAXYHEEE

F2 FKS506 BT a5 2l 0 ESHM(X LS, n=34)

PEE(P=0.04, P=0.001); 5% 4 & 1555 3 4. 25 8
FISE 4 . 512 55 8 MK, 24h JREH
BT B % (P=0.18, P=0.45, P=0.91), &
B 2T = (P=0.039), $&/Ri%d7 R4Lif Iy RN 7E
553 kB, 28 8 JiiA%] CR. PR 4:
ERZES 1 24 h HAKITH I EE F%
(P=0.003), & H1H BT =(P=0.024); 55 2 4
5551 I, 24 h R 8 A7 835 MR 22 57 (P=0.02),
MR G BT (P=0.10); 553 F5% 2 F, &8
4 RIS 3 . S8 AEE 4 . 812 58
JLbE:, 24 h JREA. ARAYLEEEER
(P=0.84, P=0.38, P=0.09, P=0.06, P=0.21, P=1.00,
P=0.19, P=0.48), $&/i%y7 R4 IT RUNAEE 2
IR B B KR . NR 41: 7E3697 5 3 /M H IR
K IRZEME, 5 AT i b g B 2 7 (P>0.05),
HEAERIT S 3 M HILZEf#(0.01<P<0.05). 3 41
E W NUBHE ARV 7 1 5 TG 3% 22 7%:(P>0.05) . 45
RN 2,

Tab 2 Parameter of laboratory examination during FK506 administration ( X £ S, n=34)

S F A A B4
415 K 2 I i)
ifiL 2534 )%/ ng-mL™" 1d K& /g FaE /gL JULEF/ mL-min™"
CR 4 RITHT 0.00£0.00 3.53+1.29 20.16+5.96 80.50+15.74
H1M 8.85+4.12 1.36+0.96" 23.40+5.25" 78.00+12.67
H2 9.33+4.76 0.97+0.76" 27.59+4.84" 79.50+9.44
3 A 8.00+2.00 0.43+0.34" 31.25+2.82" 78.71%13.22
45 7.46£2.10 0.29+0.24" 33.70+3.60" 79.21+17.17
558 7.71£2.85 0.18+0.09" 37.51+4.77" 76.93+12.35
9512 ) 7.34+2.66 0.18+0.06" 40.46+3.75" 83.00+17.36
PR 4 VAIT T 0.00+0.00 5.67+2.68 23.10+4.23 70.29+14.59
H1E 5.57+0.77 2.95+1.10" 26.93+4.73% 75.29+14.59
2 5.99+1.11 2.03+0.95" 29.31+6.61" 76.57+9.23
H3H 5.92+1.06 1.85+0.80" 30.59+6.82" 76.86+12.13
q 48 6.11+1.24 1.85+0.84" 30.89+6.09" 74.57£17.57
%8 6.42+1.37 1.35+0.47" 33.01+6.48" 72.93+13.80
912 )4 6.46+1.24 1.05+0.46" 35.46+4.67" 69.29+12.78
NR 41 VAIT T 0.00+0.00 3.84+1.38 19.18+4.49 58.67+9.52
H—R 2.68+0.93 3.67£0.95 21.28+2.86 58.67+7.63
o 3.05+1.25 3.20+0.81 22.95+2.16 58.00+10.39
= 3.07+0.80 3.53+0.85 24.12+2.18% 56.83+8.98
EHILE| 3.18+0.69 3.17+0.70 27.27+3.00” 53.00+8.44
EINE| 3.88+0.96 3.38+0.74 28.42+5.24% 57.33+11.55
M 3.67+0.87 3.19+0.45 27.52+4.83% 61.00+10.94

E: HEITATEE, PP<0.01, PP<0.05
Note: Compared with those before treatment, l)P<O.01, 2p<0.05
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2.2 2R EE 5 I IRST 8O Sk

FIRIRE <03 gd!, MEAEA>35 gL
y CR, JREEM 0.3~3.5 god™ 8L FRE>50%, I3
FIEE 1>30 gL' O PR (KA RhRHE, 580 3 S A
S 34 Bl EH, 14 1(41.2%)CR,  FrEk BN
If) 4 (62 £26)d, 14 51(41.2%)PR, Hhfg 2 HlfEiA
Jrod R A, BN )R A P I 2 R R Ak
JEIRE R REMR, 6 Bl(17.6%)i097 LR, iR
K 82.4%., CR UK FK506 HARIM 259K J 4.88
ng-mL™", B M 25K 11.34 ng-mL™", PR 411
AL 2R E A 4.93 ngmL ™", WHERT A4 % 22
iR () AL 25 9 P YO R A 4.88~11.34 ng'mL™", 4550
* 3.
3 FREITHRLA N FKS06 7| & KM 25 3% E (n=34, X+5)

Tab 3 Dosage and concentrations of FK506 in groups of
different efficacy(n=34, X+5)

DL E RS MM E RS R RS
WA {EARA S FK506 VAT IR 34 W, H
AR FEFE (R 29 AN B SR 12 4910 Je v o B AP AR
ARG RNV CGha Sk KA. FEED6 1K),
ARG (B BE)6 #il(k), B
SN (BERRANYR )2 B (K, T & 3 BIR). AR
PR REAR RN K ERD F: CR 40
57.14%, PR 41} 50.00%, NR 414 33.33%. Hi 2
H 2 18T B M 25 57(P>0.05), 1H5 NR 404,
TEAE B3 P22 F(P<0.05), 8RN KA R
A% FKS506 I 259 BEY) CR A PR 4585, 45
RWAR 40 FIRAS R N BR BE T 5 75 23 AT,
LA R ARIAS LI W 22 1 3% FKS506 7 SRR 2k
x4 FERFTRAMEYA BRI K A F

Tab 4
therapeutic effects groups

The incidence of adverse reaction in different

g % (D] ?f%%/l 1.2 %iff‘_f/ a1 "MWQ ’Ekﬁ'fﬁ bﬁ'?@é}i EL*E?'—I— ﬁ’ﬁ/ KA
mgkg -d” ng-mL "~ NI SRR R R ik %
CR 41 14 0.06+0.01 8.11£3.23 CR 4 3 3 1 1 8 57.14
PR 4 14 0.07+0.02 6.08+1.15 PR 4 2 3 0 2 7 50.00
NR 41 6 0.07+0.02 3.25+0.96 NR 41 1 0 1 0 2 33.33
X AN (] I PR T 2 58 7 1) I 24 9K B EAT B A 3 Wit

NR 224 1M 25 96 B W S Am A o B 3 ALEAT I P L
5, NR 45 CR 41. PR 4Lyt B2
(P<0.05), PR 415 CR LI BEMEER
(P<0.05), 1t B AR 245 FKS06 Il 249 JE HLAT A
Kotk ¥ 34 il 3 FKS506 1ML 24 3% S5 2 1 AR )7 30025
K EAT Spearmen HEHAH KRB . 4R
rs=0.611>0.5>0, P<0.01, t(42=0.01, & FK506 [V
ML 259 P55 55 I RS ROEAR G, HAR G 2 )
2.3 B HHIR SR EE KT R R &R

CR 41. PR 41, NR 4I7ER77 i 72 45 24 711
wILER 3, CR 4190 %)5 PR 41 NR b fy B3
P2 5(P=0.04, P=0.01), PR 2405 NR 4L TG i
T ZE R (P=0.54), CR 4LIHILEFIH, HWREAE
4.5 ng-mL™" DAL fIf 259K 5 s PR 4130 1 8 n 254
F I 259 5 o] K& £ 4.5 ngmL ™ DL L, {H
T 8 ngmL™"'; NR 489N, 253 J% 5%
T 45ngmL™'. 45 RKW], FKS06 259K E 0
P2 NR 4GRS AAER E R R —.
2.4 AR NVAEE

FK506 75 I PR N FH o AN R R 32 202
B E R N . B e gk PR PR (IR

T EBLAR HI 24 2013 4F 8 J 5 30 4555 8 1]

NS HHEH/N R AR (MCD) & B34 A 1
/NER'E 98 (MsPGN) . Jey kb B Bt PERE A (FSGS). i
PE 5 (MIN) 5385 A 7 1 /N K B 8 (MPGIN) g B2
B, ARH EBREFON GO PR, AR 1
i B 2 XA R )N K T A L A A R ) T LK
) 5% S A DTN, DT SR BT /N BRI
JBE ) b R, — AN P 1 /N B T A 40 1 e 5 R )
TARARE Y o o B A B D Re A4, 1 e I
JE AL PR () R AR 2R AR R RCAR 5 0 J8 38 ] 5 0 hE
RMEAK, AEEWEEMESK, REDTE
MWH>3.5 god™!, EARAEE 15 gd ',

W Iz S5 3 2 B £ O E K 2 IR YT 254,
XTSRRI 2/ NS, Gifyr 2 EERT T E.
G AR NS B FH BT 2459, W 290 8 3
WEMENG . M EE . BmMIRERS, 2 s
AR LAk 258 /I8 3R 119 H 92 53403 0k 21 ek 6 A
PR, RESEVF D vt () H (1. FK506 Ak
T R e B AR, 0 T 40 A5 i 5 )
M E Y, T FK506 HAAREKEH
SN, R EIE A, T IR R A
FI NS gy — e EP, BBl
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by o B ) AR e B O VR T S A
EINREBENAR L, FKS506 B4 I 250097 I 1k B 0
J T A £

AW %, FK506 I 245 3K J¥ 75 4.88~
11.34 ng'mL ™' WiGY7 NS Hk. T FK506 497
WA, WAERITIREEANHIIA RN 2
B 2R PAPAEE B AR E R, By
WP 5 4 9 R A G HEANE, A IR PRIA 7 14 n
TARAHE RS, WA v S R LR I PR N R AT
I 259 B ™. CR 21 PR 205> MIZEIT 24546 3
JARES 2 VAT RUNR B e K, DGR TE 1M 24
WEHSGEEA, Ef)7 3 Mh, 5% 1 4tk
B, 24 h JREA. ARAKEEEEESS, WY
R UM 2 W P AR SRy, BE A VR T I (R (386
e R % B B

ARWFTEE LR, 588 3 A HIRIT I 34 &
i, 14 1 (41.2%)PR, F74E 5 A4 18] 4 (62 +26)d,
14 1] (41.2%)CR, 6 1] (17.6%)NR , & i % 82.4%.
FK506 [0l R Y7 305 A IEAH OC, A ik g
>4.5 ng'mL™ I, ST RCRESF. CR 4B
O FTARE H R EE PR 4181 NR 41 (% 505 B,
LI 259K P2 JE I 4 v« FK506 04K P 1 2t 41
Jfi (% 2% P450(Cytochrome P450, CYP )3A W K AR
. mrov k], BBRAE 7 d 1, 3, 6, 12
H CYP3AS LR A3/%3 HY i35 FKS506 1L 2594/
IR LU S 3 e T 143 BRI /1 BY(P<0.01)™), i
J& CYP3AS HEPH 2 &M T2 FKS506 1 1M 24 ik fE
PZESE, TR NS 967 3508

RHFFEAE Z A AE T T FEAZ /D, b
Vi HI I T 884 . FKS06 ) S 80™ B IR SE,
Y BRI, fEHTIRIT NS b, R0y
ISR AS FIORL 5 N [) Sk DPA% 1L 25 94 B2 5 11 PR T
B AN R RN 2 ] [ R R o
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