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The inhibitory effect of Pluronic on P-glycoprotein drug pump
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Abstract: To investigate the inhibitory effect of Pluronic on P-glycoprotein ( P-gp) dmg efflux pump,
Caco-2 cells and animal models were established to study the influence of Pluronic on celiprolol transport
across Caco-2 cell monolayer and intestinal mucous membrane with verapamil set as a positive control.
Dmg concentration was measured by HPLC and the apparent pemeability coefficient ( P,,, ), absormption
rate constant ( k,) and the effective pemeability coefficient ( P,;) were calculated. P,,, of basolateral to
apical side and apical to basolateral side was (2.10 £ 0.13) x10 ° and (0.333 £ 0.018) x10°°
cm* s, respectively. Transports of celiprolol across Caco-2 cell monolayer were influenced by both
verapam il and Pluronic. The absomption constants ( k,) of celiprolol at duodenum, jejunum, ileum, and
colon were (0.09 +0.03), (0.14 £0.04), (0.11 £0.03) and (0.05 £0.02) h™', k of celiprolol in
verapam il group were (0.14 £0.03), (0.24 £0.02), (0.25 £0.03) and (0.23 £0.02) h™', and k
of celiprolol in Pluronic group were( 0.13 £0.02), (0.22 £0.02), (0.22 £0.03) and (0.20 %0.03)
h™', respectively. Pluronic showed significant effect on inhibiting P-gp of Caco-2 cell and intestinal
mucosa in rats.
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Figure 1 Influence of celiprolol concentration ( 25,

50, 200 mg* L") on P, ( AP» BL) across Caco-2
cell monolayer (17 =3, x %s)
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2.2 ,
125 mge L' , .
( P-gp MRP ) 0.03, 0.3
3.0 g° L , HPLC Table 2  Absomtion rate constants ( k,, h™' ),
Caco2 AP- BL, BL- absomption percent ( P) and effective pemeability
AP R R (P, cm* s ) of celiprolol (2.5 mg-* L' ) at
Caco2 ( 1), various intestinal segments in mts (n =5, x Es)
, Caco2 , Intestinal k /b P % Py x10°°
segment Jeme s !
’ Duodenum 0.09 %0.03 9.24 £1.53 0.26 *0.08
Caco2 AP~ BL Py, Jejunum 0.14+0.04  11.71 £1.67  0.41 %0.11
BL- AP P, (P<0.01). ER Tleum 0.11 £0.03  10.82 %1.09 0.32 0. 09
.Pluronic F-68 oo Colon 0.05 £0.02° 6.75 £0.93 0.14 %0.05
(P <0.01). P-gp Experiments were _performed at duodenum, jejunum, ileum
and colon, n=5, x*s. ~ P <0.05 vs jejunum
AP
, Pluronic F-68 AP »
Table 3  Absomption mte constants ( k,, h™ ),
’ absomption percnet ( P) and effective pemeability
(P, cm* s') of celiprolol from jejunum at different
3.1 2.5 mg* concentrations in mts (n =5, x ts)
-1
C/mgs L' k,/h7! P /% Py x10°% /eme s
> > 0.5 0.13%0.03  11.32%1.39 0.38 £0.10
R 2. 2.5 0.14%0.04 11.71 *1.67 0.41 %0.11
k 5.0 0.09 £0.02 8.37 £1.07 0.24 %0.06
(P <0.05),
(P>0.05), 3.3
. . 0.5, 1 2g* L'
. , . 125 mge L' ,
3.2 pH 6.5 .
, 0.5,2.5 5.0 mge L' 2, 4. 2 ,
, 3.
,0.5,2.5  5.0mge L' . . k,
(P>0.05). k, (P <0.05);
> > k, k, (P>0.05).

Table 1 Effects of verapam il and Pluronic F-68 on the apparent pemeability ( P,,,) and the efflux ratio (ER) of
celiprolol across Caco-2 cell monolayers (1 =3, x £s)

PaprIO'é/cm' 5! TEER/Q* cm 2
Com pound - -
AP- BL BL- AP ER Pro-experiment Postexperiment
Cel 0.333 £0.018 2.10 £0.13"° 6.3 *0.4 570 22 557 23
Cel+ Vempamil (125 mge L") 0.433 £0.019 1.07 X0.07" " 2.5 +0.2%° 557 128 546 £32
Cel+ Pluronic F-68 (0.03 g= L™ ') 0.373 £0.007 1.41 *0.06" " 3.8 0.2%" 579 *25 566 27
Cel+ Pluronic F-68 (0.3 g* L™ ') 0.392 £0.012 1.09 *0.09" " 2.8 +0.3%* 581 £29 573 £35
Cel+ Pluronic F-68 (3.0 g* L") 0.405 £0.010 0.91 £0.02" ° 2.3 %0.2%° 563 124 543 £30

Experiments were performed at37 C for2 h with independent Caco-2 cell monolayers (17 =3, x £s) Cel: 50 mg* L' Celiprolol.
TP <0.01 v Py, apapys P <0.01 vs Cel
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Figure2 Mean concentration-tine profile for celiprolol
in perfusion following in situ Jejunum perfusion of
verapamil and Pluronic F-68 perfusion with the
concentrations of 0.5, 1 and2 g+ L' (n=5, x*s). Caco2 ’
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Table4 Absomtion rate constants ( k,, h™'), absomtion percent ( P) and effective pemeability

(P, cme s ) of celiprolol from jejunum with P-glycoprotein inhibitors in mats (n =5, x £s)

Compound k, /! P /% Pyx107%/cme 57!
Control 0.14 %0.04 11.71 £1.67 0.41 *0.11
Control + Verapam il (125 mg= L") 0.24 *0. 02" 19.40 £1.83 0.70 £0.05
Control + Pluronic F-68 (0.5 g= L") 0.16 £0.03 14.38 +1.32 0. 46 £0.08
Control + Pluronic F-68 (1.0 g= L") 0.22 *0.02* 17.12 £1.72 0.64 £0.05
Control + Pluronic F-68 (2.0 g= L") 0.26 *0. 03" 22.75 £2.18 0.75 £0.10

Experiments were perfomed at Jejunum with pluronic and vempamil, n =5, x £s. *P <0.05 vs control.

Control: 2.5 mg* L' celiprolol

Table 5 Absomption rate constants (k,, h™'), absormption percent ( P) and effective pemeability ( P,

cm* s ') of celiprolol at various intestinal segments with P-glycoprotein inhibitors in rats (n =5, x *s)

ff >

Compound Intestinal segment k, /b P /% P 107 /eme 7!
Control Duodenum 0.09 0.03 9.24 *1.53 0.26 %0.08
Jejunum 0.14 +0.04 11.71 *1.67 0.41 +0.11
Tleum 0.11 0.03 10.82 %1.09 0.32 +0.09
Colon 0.05 0. 02 6.75 £0.93 0.14 %0.05
Control + Verpamil (125 mge L") Duodenum 0.14 %0.03 11.26 £1.28 0.40 £0.09
Jejunum 0.24 *0.02" 19.40 *1.83 0.70 +0.05
Tleum 0.25 £0.03" 21.06 *1.69 0.72 *0.12
Colon 0.23 £0.02" " 20.37 £1.76 0.66 £0.06
Control + Pluronic F-68 (1.0 g* L°')  Duodenum 0.13 £0.02 11.53 £0.82 0.38 F0.04
Jejunum 0.22 0. 02" 17.12 £1.72 0.64 %0.05
Tleum 0.22 £0.03" 19.13 £1.69 0.64 +0.11
Colon 0.20 £0.03" " 17.61 %1.46 0.58 £0.10
Experiments were performed at various intestinal segments in rats with pluronic and verapamil, n =5, x s P <0.05 wvs

control; ~~ P <0.01 vs control. Control: 2.5 mg* L' celiprolol
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