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Study of the Change Factors of Tacrolimus Concentration in Serum .

From a Viewpoint of Serum Protein Binding
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Abstract

Tacrolimus (FK506), which is a potent immunosuppressive drug, has the excellent effect for prevention of
rejection after an organ transplantation. Although the pharmacological activity of FK506 depends on its
serum concentration, the serum concentration of FK506 is widely fluctuated. We hypothesized that the
change of FK506 serum concentration is concerned with the protein binding of FK506, because it is well-
known that FK506 bind to serum proteins strongly in general. However, the change factors of FK506
serum concentration were not studied. Therefore, the present study was undertaken to investigate the
relationship between the change of FK506 serum concentration and serum protein binding of FK506, as
well as to identify the binding sites of FK506.

Binding activities of FK506 to serum, human serum albumin (HSA), «:-acid glycoprotein (AGP)and
human immunoglobulin (IgG) were examined by ultrafiltration method.

Serum concentration of FK506 was only elevated by the increment of AGP concentration in whole blood
system. This means that FK506 transferred from blood cells to serum with increasing AGP concentration.
In the study of binding sites of FK506, it is obvious that FK506 bind to the overlapping region of acidic and
basic drug binding site on AGP molecule.

It is important to check AGP serum concentration for a dosage plan of FK506.
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FK 506 bound fraction
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Fig. 1 %, HSA, AGPXB & UlgGizxtd 5 FK5060
e

The following concentrations were used
oM 5 HSA, 720 uM ; AGP, 17 uM ;

M ; FK506, 12 xM.

serum, 720
IgG, 62 p

K12, FK506 & DR ERAE A > 72HSA £ AGPIZ D\
T, INS 2D Y 37 OEEEILHATFRK06D A1
2B XITTRELY /. TablelAIZAGPHEEE (17 M)
EFK506iE (12xM) % —FIC LT, HSARE &b
SR G OB FKS06IRE 02L& B L 7858 T
HoH. METEZY ) ZHSAORELRLEHE (K7
W73 VIMAE) L2EBRRIZBWT, HSARES 360 »
M7 5600  MICZAL L 72356 DO ML FK50618 B D28
fbidl12fE (/@) Tho7z. —F, HSAEE (600«
M) &FK506#8E (12,M) £—@&ICL, BRTEIY
9 HAGPORERILE e (FME R KIER) L 723HER
RITB VT (TablelB), AGPREEEDLT M 545 M
WCEAL L 25, EEEIEFKS0678 R 138.00M5 L F (©/
@) BL. Iho0RREY, AGPORERIE
HSADZ NI HAFKS060D 7 ¥ /87 ATk E R
THZERELNE o7z, Lo T, MEFD
AGPEEDHE L & 5 &, FKS06DAGPIZx T 5 #E& 7178
B, ARIERICELY A E R T BFK506745 S 128
BL, MiEHFFK506iEES AT 2L FHIEN5.
INERRD 72012, SMHFKS0618E A5 H LT, AGP
BEDRELRDL (17T ME4S5 M) MEERFHCB VT, M
HHFKS06IRFEDENS EDORELL L 0MBE L. 20
R A Table2l R $. &MFIZBI 5AGPRED 174 M
P o455y M~LEHT A L, MFEPFK5060%E
0.23ng/mL7%* 50.33ng/mL~# L4512 (@/Q) AL
72, PAEBY, AGPEED ERICX WAGPOFESHA
WA L7720, MERHOFKS06% MiiEFH~FIEH L7223
DEEZHBNE.

Tablel HSAB X AGPOEEZILIZ X HFK506D % &~
INTHE Br\D B

A) AGP 17uM (75mg/dL), FK508 12uM

Protein concentration Free concentration @
@ HSA 360uM (2.4g/dL) 0.19uM
1.12
@ HSA 600sM (4.0g/dL) 0.16puM

B) HSA 600uM (4.0g/dL), FK506 12uM

Protein concentration Free concentration [OPZE)
@ AGP 17uM (75mgfdL) 0.16uM
>8.00
@ AGP 45uM (200mg/dL) <0.02uM
Table2 £ TOAGPEEDEALIC X 5 IiiEFHFK506
RO

AGP concentration in blood FK 506 concentration in serum @D

@ 17uM (75mg/dL) 0.23ng/mL
1.43

@ 45uM (200mg/dL) 0.33ng/mL
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Liéﬁ MHEZRL, 72V TE T rDOHRbTDkR

HAMHEI,BLE SN (Fig.2A). L7z25> T, FK506
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The following concentrations were used : HSA, 120 x4
M; AGP, 17xM; FK506, 12, M

Each column is the mean of three experiments®S.D..
% ; P<0.05vs.control. % % ; P<C0.01 vs. control.
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