
III 

附圖目錄 

 
Fig. 1-1 

 

Chromatograms of fisetin (F) and ethyl paraben (internal 

standard; IS) in rat serum: ( a ) blank serum ; ( b ) fisetin and IS 

spiked in blank serum , F: 21.8 nmol/mL ; ( c ) serum sample 

obtained after oral administration of 50 mg/kg fisetin , F: 19.3 

nmol/mL… … .… … … … … ..… … … … … .… … … … … ..… … … 52 

 

 

 

 

Fig. 1-2 (a) Mean (± S.E.) serum concentration-time profiles of fisetin 

(●), its sulfates (○) and glucuronides (q) after intravenous

administration of fisetin (10 mg/kg) to six rats and (b) the 

semi-log diagram of (a).… … … … … … ...… … … … ......… … … 53 

 

 

 

 

Fig. 1-3 (a) Mean (± S.E.) serum concentration-time profiles of fisetin 

free form (●), its sulfates (○) and glucuronides (q) after oral 

administration of fisetin (50 mg/kg) to six rats and (b) the 

semi-log diagram of (a).… … .… … … … … … … … … … … ..… ...54 

 

 

 

 

Fig. 2-1 (a) Mean (± S.E.) blood concentration-time profiles of 
cyclosporine after oral administration of cyclosporine alone (l) 
and coadministration with 5-hydroxyflavone at doses of 20 
mg/kg (¡) and 40 mg/kg (q) and (b) the semi-log diagram of 
(a).… … … … … ....… … … … … … ...… … … … ......… … … … ......55 

 

 

 

Fig. 2-2 (a) Mean (± S.E.) blood concentration-time profiles of 

cyclosporine after oral administration of cyclosporine alone (l) 

and coadministration with flavone at doses of 20 mg/kg (¡) and 

40 mg/kg (q) and (b) the semi-log diagram of (a)… … … … ....56 

 

 

 

 

Fig. 2-3 (a) Mean (± S.E.) blood concentration-time profiles of 

cyclosporine after oral administration of cyclosporine alone (l) 

and coadministration with fisetin at doses of 20 mg/kg (¡) and 

40 mg/kg (q) and (b) the semi-log diagram of (a).… … ..… .… 57 

 

 



IV 

Fig. 2-4 (a) Mean (± S.E.) blood concentration-time profiles of 

cyclosporine after oral administration of cyclosporine alone (l) 

and coadministration with quercetin at doses of 20 mg/kg (¡) 

and (b) the semi-log diagram of (a).… … … … … … … … … … ...58 

 

 

 

 

Fig. 2-5 (a) Mean (± S.E.) blood concentration-time profiles of 

cyclosporine after oral administration of cyclosporine alone (l) 

and coadministration with morin at doses of 20 mg/kg (¡), 37.5 

mg/kg (q) and 50 mg/kg (∇) and (b) the semi-log diagram of 

(a).… … … … … … … … … … … … … … … … … … … … … ...… ....59 

 

 

 

 

Fig. 3-1 Average transport of rhodamine 123 (ng/mL) across jejunum in 

the absence (�) or presence of 420 µM (�) and 840 µM (q) 

5-hydroxyflavone, respectively..… … … … … … … … … … ...… .60 

 

 

Fig. 3-2 Average transport of rhodamine 123 (ng/mL) across ileum in the 

absence (�) or presence of 420 µM (�) and 840 µM (q) 

5-hydroxyflavone, respectively.… … ...… … … … … .............… .60 

 

Fig. 3-3 Average transport of rhodamine 123 (ng/mL) across jejunum in 

the absence (�) or presence of flavone (�).… ...… … … … … ..61 

 

 

Fig. 3-4 Average transport of rhodamine 123 (ng/mL) across ileum in the 

absence (�) or presence of flavone (�).… … … … … … … .… ..61 

 

Fig. 3-5 Average transport of rhodamine 123 (ng/mL) across jejunum in 

the absence (�) or presence of morin (�).… … … … … … … ....62 

 

Fig. 3-6 Average transport of rhodamine 123 (ng/mL) across ileum in the 

absence (�) or presence of morin (�).… … … … … … … … … ..62 

 

 

   

 

 

 

 



V 

附表目錄  

 
Table 1-1  

 

Intra-run and inter-run analytical precision and accuracy of 

fisetin.… … … … … … … … … … … … … … … … … … … … … ..63 

 

 

Table 1-2  Recovery (%) of fisetin from rat serum (n=3)… … … … … .....63  

Table 1-3  

 

The serum concentrations (nmol/mL) of fisetin in six rats after 

intravenous administration of fisetin (10 mg/kg)… … … … … .64 

 

 

Table 1-4  

 

The serum concentrations (nmol/mL) of fisetin sulfates in six 

rats after intravenous administration of fisetin (10 mg/kg)… ..64 

 

 

Table 1-5 The serum concentrations (nmol/mL) of fisetin glucuronides in 

six rats after intravenous administration of fisetin (10 

mg/kg)… … … … … … … … … … … … … … … … … … … … … ..65 

 

 

Table 1-6 The serum concentrations (nmol/mL) of fisetin in six rats after 

oral administration of fisetin (50 mg/kg)… … … … … ...… … ..65 

 

 

Table 1-7  

 

The serum concentrations (nmol/mL) of fisetin sulfates in six 

rats after oral administration of fisetin (50 mg/kg)… … … … ..66 

 

 

Table 1-8 The serum concentrations (nmol/mL) of fisetin glucuronides in 

six rats after oral administration of fisetin (50 mg/kg)… … … .66 

 

 

Table 1-9 Individual pharmacokinetic parameters of fisetin after 

intravenous administration of fisetin (10 mg/kg) to six 

rats.… … … … … … … … … … … … … … … … … … … … … … ...67 

 

 

Table 1-10 Individual pharmacokinetic parameters of fisetin sulfates after 

intravenous administration of fisetin (10 mg/kg) to six 

rats.… … … … … .… … … … … … … … … … … … … … … … … … … … ..67 

 

Table 1-11 Individual pharmacokinetic parameters of fisetin glucuronides 

after intravenous administration of fisetin (10 mg/kg) to six 

rats.… … … … … … … … … … … … … … ...… … … … … … … … … ..68 

 

 

 



VI 

Table 1-12 Individual pharmacokinetic parameters of fisetin after oral 

administration of fisetin (50 mg/kg) to six rats.… … … … … ...68 

 

 

Table 1-13 Individual pharmacokinetic parameters of fisetin sulfates after 

oral administration of fisetin (50 mg/kg) to six rats.… … … ....69 

 

Table 1-14 Individual pharmacokinetic parameters of fisetin glucuronides 

after oral administration of fisetin (50 mg/kg) to six rats.… … 69 

 

 

Table 1-15 Comparison of pharmacokinetic parameters of fisetin sulfates 

and glucuronides after intravenous administration of fisetin (10 

mg/kg) to six rats.… … … … … … … … .… … … … ..… … … ..… 70 

 

 

 

Table 1-16 Comparison of pharmacokinetic parameters of fisetin sulfates 

and glucuronides after oral administration of fisetin (50 mg/kg) 

to six rats.… … … … … … … … … … … … … … … .… … … ...… .70 

 

 

Table 1-17 Individual pharmacokinetic parameters of fisetin after 

intravenous administration of fisetin (10 mg/kg) to six 

rats.… … … … … … … … … … … … … … … … … … .… … … … … ....… ..71 

 

Table 1-18 Individual pharmacokinetic parameters of fisetin sulfates after 

intravenous administration of fisetin (10 mg/kg) to six 

rats.… … ..… .… … … … … … … … … … … … … .… … … … … ....… … ..71 

 

 

 

Table 1-19 Individual pharmacokinetic parameters of fisetin glucuronides 

after intravenous administration of fisetin (10 mg/kg) to six 

rats.… … … … … … … … … … … … … … … … … … .… … … … ..72 

 

 

 

Table 2-1 Cyclosporine blood concentrations (ng/mL) of six rats after oral 

administration of cyclosporine (2.5 mg/kg).… … ..… … … … ..73 

 

 

Table 2-2 Cyclosporine blood concentrations (ng/mL) of six rats after oral 

administrations of cyclosporine (2.5 mg/kg) and 

5-hydroxyflavone (20 mg/kg).… … … … … … … … ...… … … ..73 

 

 

 

Table 2-3 Cyclosporine blood concentrations (ng/mL) of seven rats after 

oral administrations of cyclosporine (2.5 mg/kg) and 

5-hydroxyflavone (40 mg/kg).… … ..… … … … … ...… … … … 74 

 

 

 



VII 

Table 2-4 Comparison of pharmacokinetic parameters of cyclosporine 

between rats receiving cyclosporine (2.5 mg/kg) (control) and 

cyclosporine with 5-hydroxyflavone (20 mg/kg) (treatment)..74 

 

Table 2-5 Comparison of pharmacokinetic parameters of cyclosporine 

between rats receiving cyclosporine (2.5 mg/kg) (control) and 

cyclosporine with 5-hydroxyflavone (40 mg/kg) (treatment)..75 

 

 

 

Table 2-6 Cyclosporine blood concentrations (ng/mL) of six rats after oral 

administrations of cyclosporine (2.5 mg/kg) and flavone (20 

mg/kg).… … … … ..… … … … … ...… … … … … ..… … … … … ..75 

 

 

 

Table 2-7 Cyclosporine blood concentrations (ng/mL) of six rats after oral 

administrations of cyclosporine (2.5 mg/kg) and flavone (40 

mg/kg).… … … … … … … … … … … … … … … … … … … … … .76 

 

 

 

Table 2-8 Comparison of pharmacokinetic parameters of cyclosporine 

between rats receiving cyclosporine (2.5 mg/kg) (control) and 

cyclosporine with flavone (20 mg/kg) (treatment).… … … … ..76 

 

Table 2-9 Comparison of pharmacokinetic parameters of cyclosporine 

between rats receiving cyclosporine (2.5 mg/kg) (control) and 

cyclosporine with flavone (40 mg/kg) (treatment).… … … … ..77 

 

 

 

Table 2-10 Cyclosporine blood concentrations (ng/mL) of six rats after oral 
administrations of cyclosporine (2.5 mg/kg) and fisetin (20 
mg/kg).… … … … … … … … … … … … … … … … … … … … … .77 

 

 

Table 2-11 Cyclosporine blood concentrations (ng/mL) of seven rats after 

oral administrations of cyclosporine (2.5 mg/kg) and fisetin (40 

mg/kg).… … … … … … … … … … … … … … … … … … … … .… 78 

 

 



VIII 

Table 2-12 

 

Comparison of pharmacokinetic parameters of cyclosporine 

between rats receiving cyclosporine (2.5 mg/kg) (control) and 

cyclosporine with fisetin (20 mg/kg) (treatment).… ..… … ..… 78 

 

 

 

Table 2-13 Comparison of pharmacokinetic parameters of cyclosporine 

between rats receiving cyclosporine (2.5 mg/kg) (control) and 

cyclosporine with fisetin (40 mg/kg) (treatment).… … … … … 79 

 

 

Table 2-14 Cyclosporine blood concentrations (ng/mL) of five rats after 

oral administrations of cyclosporine (2.5 mg/kg) and quercetin 

(20 mg/kg).… … … … … … … … … … … … … … … … … … … ...79 

 

 

Table 2-15 Comparison of pharmacokinetic parameters of cyclosporine 

between rats receiving cyclosporine (2.5 mg/kg) (control) and 

cyclosporine with quercetin (20 mg/kg) (treatment).… … ..… 80 

 

 

 

Table 2-16 Cyclosporine blood concentrations (ng/mL) of six rats after oral 

administrations of cyclosporine (2.5 mg/kg) and morin (20 

mg/kg).… … … … … … … … … … … … … … … ...… … … … … ..80 

 

 

Table 2-17 Cyclosporine blood concentrations (ng/mL) of seven rats after 

oral administrations of cyclosporine (2.5 mg/kg) and morin 

(37.5 

mg/kg).… … .… … … … … … … … … .… … … … … … … … … ...81 

 

 

Table 2-18 Cyclosporine blood concentrations (ng/mL) of six rats after oral 

administrations of cyclosporine (2.5 mg/kg) and morin (50 

mg/kg).… … … … … … … … .… … … … … … … … … … … … … 81  

 

 

 

Table 2-19 Comparison of pharmacokinetic parameters of cyclosporine 

between rats receiving cyclosporine (2.5 mg/kg) (control) and 

cyclosporine with morin (20 mg/kg) (treatment).… .… … .… ..82 

 

Table 2-20 Comparison of pharmacokinetic parameters of cyclosporine 

between rats receiving cyclosporine (2.5 mg/kg) (control) and 

cyclosporine with morin (37.5 mg/kg) (treatment).… … … … .82 

 

 



IX 

Table 2-21 Comparison of pharmacokinetic parameters of cyclosporine 

between rats receiving cyclosporine (2.5 mg/kg) (control) and 

cyclosporine with morin (50 mg/kg) (treatment).… … … … … 83 

 

 

 

Table 3-1 Transport of rhodamine 123 (ng/mL) from serosal to mucosal 

side across the everted jejunum of rats (n=3, control).… … ....84 

 

 

Table 3-2 Transport of rhodamine 123 (ng/mL) from serosal to mucosal 

side across the everted jejunum of rats (n=3) in the presence of 

5-hydroxyflavone at concentration of 420 µM..… … … … .… .84 

 

 

Table 3-3 Transport of rhodamine 123 (ng/mL) from serosal to mucosal 

side across the everted jejunum of rats (n=3) in the presence of 

5-hydroxyflavone at concentration of 840 µM..… … … … … ..84 

 

 

Table 3-4 Transport of rhodamine 123 (ng/mL) from serosal to mucosal 

side across the everted jejunum of rats (n=3) in the presence of 

flavone at concentration of 900 µM..… … … … … .… … … … ..85 

 

 

Table 3-5 Transport of rhodamine 123 (ng/mL) from serosal to mucosal 

side across the everted jejunum of rats (n=3) in the presence of 

morin at concentration of 830 µM..… … .… … … .… … … … … 85 

 

 

Table 3-6 Transport of rhodamine 123 (ng/mL) from serosal to mucosal 

side across the everted ileum of rats (n=3, control)..… … … ...85 

 

 

Table 3-7 Transport of rhodamine 123 (ng/mL) from serosal to mucosal 

side across the everted ileum of rats (n=3) in the presence of 

5-hydroxyflavone at concentration of 420 µM..… … … … … ..86 

 

 

Table 3-8 Transport of rhodamine 123 (ng/mL) from serosal to mucosal 

side across the everted ileum of rats (n=3) in the presence of 

5-hydroxyflavone at concentration of 840 µM..… … … … … ..86 

 

 

Table 3-9 Transport of rhodamine 123 (ng/mL) from serosal to mucosal 

side across the everted ileum of rats (n=3) in the presence of 

flavone at concentration of 900 µM..… … .… … … … … ...… ...86 

 

 



X 

Table 3-10 Transport of rhodamine 123 (ng/mL) from serosal to mucosal 

side across the everted ileum of rats (n=3) in the presence of 

morin at concentration of 820 µM..… … .… … … … … ...… … .87 

 

 

 


