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ABSTRACT

Effects of Flavonoids, Morin and Naringin, on the
Paclitaxel Bioavailability after Oral and Intravenouse

Administration of Paclitaxel in Rats

Na, Jong Hak

Advisor : Prof. Choi, Jun Shik, Ph.D.
Department of Pharmacy,

Graduate School of Chosun University

Paclitaxel has been used for effective chemotherapy for several types of
neoplasms such as refractory breast cancer and ovarian cancer. This study
was to Investigate the effect of flavonoids on the bioavailability and
pharmacokinetics of paclitaxel after oral and intravenous administration
with flavonoids, morin and naringin, in rats. Blood samples were collected
via femoral artery at 0, 0.1, 0.25, 0.5, 1, 2, 3, 4, 8, 12 and 24 hr after oral
and intravenous administration. Plasma concentrations were determined by
HPLC with UV detector.

The plasma concentrations of paclitaxel pretreated with flavonoids (3.3
and 10 mg/kg) were increased significantly (p<0.05) compared to that of
the control, given paclitaxel alonel. The plasma concentrations of paclitaxel
coadministered with flavonoids were increased although it was not

statistically signiticant compared to that of the control. Areas under the



plasma concentration time curve (AUC) of paclitaxel pretreated with
flavonoids were significantly (p<0.05) higher than that of control. The
absorption rate constants (K.) of paclitaxel pretreated with flavonoids were
significantly increased compared to that of control. Peak concentrations
(Cmax) of paclitaxel with flavonoids were significantly (p<0.05) increased
compared to that of control. Absolute bioavailability (AB%) of paclitaxel
pretreated with flavonoids was significantly (P<0.05) higher than that of
control. AUC, Cunax, Ki and AB% of paclitaxel coadministered with
flavonoids were increased, but there was no statisticalnot significance.
following an intravenous administration of paclitaxel (3 mg/kg) with
flavonoids such as morin and naringin (3.3 and 10 mg/kg), AUC and MRT
were increased significantly (p<0.05) compared to those of control. Taken
all together, the present study suggests that the altered pharmacokinetics
of paclitaxel (by the concurrent use of flavonoids) might be due to both
inhibition of metabolism and inhibition of P-glycoprotein efflux pump in

the intestinal mucosa.

[1Keyw ords : Paclitaxel, Flavonoids, Pharmacokinetics, Bioavailability,

AUC, Morin, Naringin.



Effects of A Flavonoid, Morin, on the Paclitaxel
Bioavailability after Oral and Intravenous

Administration of Paclitaxel in Rats

Abstract

The purpose of this study was to investigate the effect of morin on the
bioavailability of orally and intravenously administered paclitaxel in rats.
Morin (3.3 and 10 mg/kg) was coadministered with paclitaxel orally, or
pretreated 30 min before oral (30 mg/kg) or intravenous (3 mg/kg)
paclitaxel administration.

Coadministration of morin did not result in the significant change of the
pharmacokinetic parameters of oral paclitaxel. But the pretreatment with
morin induced the significant alteration in the pharmacokinetic parameters
of paclitaxel following the oral and iIntravenous administrations.
Pretreatment with morin significantly (p<0.05) increased the absorption

rate constant (K.), the area under the plasma concentration-time curve



(AUC) and the peak concentration (Cmax) of paclitaxel. Oral absolute
bioavailability (AB%) of paclitaxel was 2.1% in the control group and
increased significantly (p<0.05) up to 3.0~3.2% in rats pretreated with
morin (3.3 and 10mg/kg). In the intravenous group, the pretreatment with
morin significantly (p<0.05) increased AUC of paclitaxel, and RB of
paclitaxel elevated 1.33- to 1.42-times compared to the control group.
Mean residence time (MRT) of intravenous paclitaxel prolonged 1.4-fold
by the pretreatment with morin.

Collectively, The pretreatment with morin enhanced the systemic
exposure of paclitaxel after the oral and intravenous administration of
paclitaxel. It might be because, partially, morin as the dual inhibitor of
CYP 3A4 and P-glycoprotein, hindered the metabolism and efflux of
paclitaxel in the liver and intestine. Result suggest that the concomitant
was of morin, a natural and health-promoting flavonoid, might be
beneficial to increase the anti—neoplastic activity of paclitaxel as well as

decreasing its side effects.

[ 1Keyw ords : Paclitaxel, Morin, Pharmacokinetics, Bioavailability, CYP 3A4,

P-glycoprotein.
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Figure 1. Chemical structure of paclitaxel
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Figure 2. Chromatograms of blank plasma (A) and plasma spiked (B)

with internal standard (4.84 min) and paclitaxel (6.74 min)



3.500

3.000

2.500

2.000

Area ratio

1.500

1.000

0.500

0.000
0 200 400 600 800 1000
Concentration (ng/ml)

Figure 3. Calibration curve of rat’s blank plasma spiked with paclitaxel.

v=0.00267x+0.1624 (r=0.9984)



F 22 noncompartmental pharmacokinetic analysis® % Lagran

w8 A48 LAGRAN computer program®-& o] g3t9ith Fauiz= e &

Z 5 27435 4 (area under the plasma concentration—time curve, AUC)<
Atthel g Aol o e AE Fol7] 918 LAGRANe] ofs Aitetdvk =
AT FECna)® F1EFTFE SGA TS A= 2 MAY AA =
BANA FHoH, AHAEEFF (Ko AR dF5x9 37 s,

HEZE7] (t) = 0.693/Ka® T3 T, 28l HEFola3 A5 Az A
o] &&(RB%)> W& T AFojate] AUCO dig dixa AUCS W&
2 Fdom, AdA AA o] & E(AB%)v= (AUCw/AUCi)*(Doseiv/ Doseora)*
1000 o] sl AF=skd o

G. A4 A=

7y o EFesta detvE e foA 752 unpaired Student's t-test=

Ageto] xwd vl p < 0.05¢ #W FoAel e Aoe= A



A AFFR A GeEuets sehny

322 530 mg/kg) s AFAANA G54 FFo], ZAE3 10 mg/kg)

A BTFe 52 EUG3 % 10 mg/kg)e BRI 30w ¥ Fold o

5P WEFel S9S W AN AY FEFHGH SebvgE £94
Rt WEHE zdsA gdo 2O 308 Feldae W B2
kgEE ety setviEE §o94 UA waHA dxedA B3 g

4.4hr '(3.3 mg/kg)¥ 197 + 45hr (10 mg/kg)ol o™ F2 4 (p<0.05) U7
S7E Y. gaggde] dF s =Sl A (AUC)S oA 926 + 229
ng/ml - hro]l o m, HAFoJ o A+= 1305 + 319ng/ml - hr (3.3 mg/kg)3} 1424
+ 342 ng/ml - hr(10 mg/kg) 224 214 (p<0.05) A ZF7rEAch Hund =

FE(Chax)= WET A= 368 £ 9.2 ng/mlo]a, AFATAE= 654 =
15.6 ng/ml(3.3 mg/kg)¥ 71.8 + 17.1 ng/ml(10 mg/kg) =4 F 214 (p<0.05)
A Z7 s A Ao A Ao & E(AB%) = tHEolAd 21 £ 05%01a, 2
Foldol A= 3.0 + 0.7(3.3 mg/kg)? 3.2 + 0.8%(10 mg/kg)Z A 7 Fof o of A
974 (p<0.05)  UA  FHEAH. AHA YA ] EERBY%) AT ool A
1.41-154% =obxlth 2891 H A1 EFTF LD A I (Tha) ¥ A7 () S
94 dE Wb T BRES 07 AFAR 8 AF Fold dAags

dof FoHis S7HEJL AAEES AdA3F EokAl



=2 84 (3 mg/kg)S F el

Fold 30% F AUl #48

qulFojrol A Edo] wtagE e o FEie A IuEHo fFo4 e
HelE s, dlxaolA] gag gl AUCE 4401 + 1214 ng/ml - hr

% o A= 5868 + 1423 ng/ml - hr(3.3 mg/kg)3 6253 + 1481
ng/ml - hr(10 mg/kg)2A4 24 (p<0.05) A  F7HESTh Fae g
RB%+v Ed HFoolA 1.33-1.42007F Eobxvh. stae gl A A /A
HMRT)E tizxatelAl 53 hrojlon, dFoddteles 76 hr=A FoA4
(p<0.05) AA AFHAJT. 2y FAgFgA] Kag R 2 B 7Fofo

-

ofsf Waks A ek



Table 1. Mean plasma concentration of paclitaxel (ng/ml) after oral
administration of Paclitaxel (30 mg/kg) to rats in the presence or absence
of morin (3.3 and 10 mg/kg)

Morin coadministration Morin pretreatment

Time(hr)  Control =337 "0 ™ 10 mg/keg 33 mg/kg 10 mg/ke

0 0 0 0 0 0
0.25 25.9+6.7 30.6£6.2 32.4£4.9 48.0£11.4 52.6£12.1
0.5 29.7£6.8 35.0£8.4 37.246.1 56.1£12.9°  61.4+13.5

1 34.2+8.6 40.4+8.3 43.0+8.6 65.4+18.3"  71.7+14.6"

2 36.8£7.7 43.2£9.2 45.7£9.0 535+14.9°  58.7+12.4"

3 32.8t7.6 40.3£8.5 42.5%8.1 43.3+12.3"  47.4%10.7

4 29.5%6.5 34.4+8.4 36.5+7.4 37.4+8.9° 41.0+8.2

8 24£5.3 27.9+47.0 29.6+5.1 30.5£8.5 33.5£6.8
12 20.3+5.2 23.7£5.7 25.1+4.9 25.216.6 27.716.3
24 14.4+£3.7 16.9+4.3 18.1+3.1 19.6£5.6 21.5%4.2

Mean + SD. (n = 6), p< 0.05 compared to control.



Table 2. Mean plasma concentration of paclitaxel (ng/ml) after intravenous

administration of paclitaxel (3 mg/kg) to rats in the presence or absence of

morin (3.3 and 10 mg/kg)

Morin pretreatment

Time(hr) Control 3.3mg kg 10mg kg
0 38178+8780 40027+£9206 41786+9295
0.1 5190+1193 5408+1319 5791+1365
0.25 2122+509 2624+682 2826+734
0.5 1091284 1475+354" 1594+426"
1 554+139 716+193" 771187
2 260+68 357+82" 381+104"
4 111428 206+47° 221+43"
8 61+16 110+29" 118+24"
12 38+11 58+19" 62+18"
24 22+5.8 46+9.8" 49+8.9"

Mean += S.D. (n = 6), ’ p< 0.05 compared to control
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Figure 4. Mean plasma concentration—time curves of paclitaxel after oral
administration of paclitaxel (30 mg/kg) to rats in the presence or
absence of morin (3.3 and 10 mg/kg) (@: paclitaxel 30 mg/kg, oral;
O: paclitaxel coadministered with morin 3.3 mg/kg; A: paclitaxel
coadministered with morin 10 mg/kg; A: paclitaxel pretreated with

morin 3.3 mg/kg; I paclitaxel pretreated with morin 10 mg/kg).
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Figure 5. Mean plasma concentration-time curves of paclitaxel after

intraveous administration of paclitaxel (3 mg/kg) to rats in the
presence or absence of morin (3.3 and 10 mg/kg) (@: paclitaxel 3
mg/kg, intravenous; O: pretreated with morin 3.3 mg/kg; A:

paclitaxel pretreated with morin 10 mg/kg).



Table 3. Mean (£ S.D.) pharmacokinetic parameters of paclitaxel after oral
administration of paclitaxel (30 mg/kg) to rats in the presence or absence of

morin

Morin coadministration Morin pretreatment

3.3 mg/kg 10 mg/kg 3.3 mg/kg 10 mg/kg
AUC . .

Parameter Control

926 + 229 1093 + 251 1163 + 284 1305 + 319" 1424 + 342
(ng/ml - hr)
Cmax * *
368 £ 92 432 + 10.2 457 £ 116 654 + 156 71.8 + 17.1
(ng/ml)

Tmax(hr) 2.0 £ 045 2.0 £ 044 2.0 £ 045 12 + 0.25 1.2 + 0.26

+
I+

t, (hr) 199 £ 45 202

-+
+

K, (hr') 141 + 34 168 + 39 174 + 43 189 + 44" 197 + 45
AB(%) 21 £ 05 2506 2707 3.0 £ 0.7 32 = 08

RB(%) 100 118 126 141 154

Mean = SD. (n = 6), " p < 0.05 compared to control.

AUC: area under the plasma concentration—time curve from 0 hr to infinity;
Cmax' peak concentration;

Tmax: time to reach peak concentration;

ty: terminal half life;

Ka: absorption rate constant;

AB(%): absolute bioavailability;

R.B(%): relative bioavailability



Table 4. Mean (= S.D.) pharmacokinetic parameters of paclitaxel after
intravenous administration of paclitaxel (3 mg/kg) to rats in the presence

and absence of morin

Morin pretreatment

Parameter Control
3.3 mg/kg 10 mg/kg
AUC . .
44011214 5868+1423 6258+1481
(ng/ml - hr)
Ko (hr') 0.074+£0.017 0.067+0.016 0.066+0.015
ty (hr) 95+2.7 10.3+2.5 10.5+2.6
MRT (hr) 5.3%+1.3 76+1.8 76+1.7
R.B(%) 100 133 142

Mean £+ S.D. (n = 6), * p < 0.05 compared to control

AUC: area under the plasma concentration—time curve from 0 hr to infinity;
K elimination rate constant;

ti half life;

MRT: mean residence time;

R.B(%): relative bioavailability.
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Effects of a flavonoid, Naringin, on the Paclitaxel
Bioavailability after Oral and Intravenous

Administration of Paclitaxel in Rats

Abstract

The purpose of this study was to investigate the effect of naringin on
the bioavailability of orally and intravenously administered paclitaxel in
rats. Naringin (3.3 and 10 mg/kg) was coadministered with paclitaxel
orally, or pretreated 30 min before oral (30 mg/kg) or intravenous (3
mg/kg) paclitaxel administration.

Coadministration of naringin did not result in the significant change of
the pharmacokinetic parameters of oral paclitaxel. But the pretreatment
with naringin induced the significant alteration of the pharmacokinetic
parameters of both oral and intravenous paclitaxel. Pretreatment of
naringin significantly (p<0.05) increased the absorption rate constant (K.),
the area under the plasma concentration-time curve (AUC) and peak
concentration (Cmax) of paclitaxel. Oral absolute bioavailability (AB%) of

paclitaxel was 2.1% in the control group and increased significantly



(p<0.05) up to 3.0~3.2% in pretreated with morin (3.3 and 10mg/kg).
Relative bioavailability Time to reach peak concentration (Tmax) of
paclitaxel after the pretreatment with naringin was shortened significantly
(p<0.05) compared to the oral control group. In the intravenous group, the
pretreatment with naringin significantly (p<0.05) increased AUC of
paclitaxel, and RB of paclitaxel was elevated 1.3-fold. K. of paclitaxel
decreased, but without any statistical significance.

Collectively, the pretreatment with naringin significantly enhanced the
systemic exposure of paclitaxel after the oral and intravenous
administration of paclitaxel. It might be because, partially, naringin as the
dual inhibitor of CYP 3A4 and P-glycoprotein, competitively inhibited the
metabolism and efflux of paclitaxel in the liver and intestine. Therefore,
the concurrent use of naringin or naringin-containing dietary supplement

with paclitaxel may require close monitoring for potential drug interations.

[ 1Keyw ords : Paclitaxel, Naringin, Pharmacokinetics, Bioavailability, AUC.
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IndustriesA} 2] Vortex(NY, USA)E A& th. 292 WaterAt9] Symmetry
Cig(4.6 x 150 mm, 5 um, USA)S At&3t9x 28 449 222447

Phenomenex(CA, USA)ALS] A& AL§3} At

N

AAT ZAs A AFSE A F 270-300 g Sprague-DawleyAd 34 3

o ATl s dxw, HEFoT % AR er Yo AT

-



M= =} dFodroz A

o & ARE-ste] whHAAIA A LA v, 5 HE T oA
AI(SP 45, 1D 058 mm, O.K. 096 mm, Natume Selsakuso Co., Yokyo,
Japan)& Atiste] S QAR dAFaES WA A Bl 3
FA((75 U/ml)= FHstA. 29a AT dantgo A Ad+E d6)

TALZ HEE T

A gde Gaos ™ WS o] 43t Cremophor ELSF
FUFE MR FAAA 20 mg/ml FAYEFALEAE 2A43 S =
EAZZAAAEZ Q= (HPMC EL5V, Colorcon, USA)E 50 mg< 1 mlel
AL SRl AT AHFALE gadEgde gadEAds
Cremophor EL¥ ¥ 5425 11Iv&=2 &A1 A 6 mg/ml =g galds
A b AgAdrE JAANAY. RHe TR dgQqow A5

Folatg

AR TAMNE Bt 2ol BT gk hETE ANA AT 7
T8 et 2A0e AANA 30 mgkeS ATFEA Son WgFwol

M R2H 430 mg/ke)d HHZ(33 2 10 mg/ke)e TA ARl AFH L
AFojaol = »azl@3 # 10 mg/kg)e 477 302 Fo sh=2]=4(30
mg/kg)E 7dTFo] Sl e gagEAds Fold ®H FoF 025 05, 1,
2, 3, 4,8 12 3 2471 %te] 05 mtE AF sk 13,000 rpmeol A 5&E3F A&
sto] s FHAd SHATA 45T elA We B At

AW Eo S T o] fEFo sttt dlxToe A saggd g9

FALH S AF oA 3 mgkge HEATOE 0585 A Folsiglon vdxl A
Folwol= Yazl@G3 # 10 mg/kg)S ATl Al 302 Foll lEa Tl



Mo sae A JuFa stk AWARE 0, 025, 05, 1, 2, 4, 8, 12 2
2441 2koll A1 0.5 mE AFH ko] 13,000 rpmell Al 5E1F 4l et S F
A A AAA A5CAA WE mpad

D. A g &4

g% waged S5 Andreeva 53 Lee 57 Vo wpwl e 2450
ZA35A. €% 02 ml o 50 0 butylparaben(W - EFE 24 peg/ml) %

0.8 ml zers-butylmethyletherE 7}she 18#37F Ed =0 A &g b 533
A AT 22l al 0.6 ml QAT AZ s E3R A S Jhelo] ekl 10E
F A A 7L o 13,000 rpmol A 10 27 A EY Al AT 0.6 ml A=Y
= #As 38C HAA7]7 stellA SLAZ T A= 200 wb 60% oA EY E™
Fd= 7hete] 123 g 2dA SafA2 s 1 ml n-H4S 7hsko] 10
2 EFAZ F 10,000 rpmel A 223 dA R A AT oMANEUEL F

= F38ted 50 & HPLCO =9 2hv.

E HPLCZZ 9 dHAI=2vEH

HPLCA ="l A2 227 nmo 2 AE35t9 1 AHL 30CoA FAAAH
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g gAol AUCTE 4401+1214 ng/ml - hre]$lal, AF oo &= 5879+1421
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Table 5. Mean plasma concentration of Paclitaxel (ng/ml) after oral administration
of Paclitaxel (30 mg/kg) to rats in the presence or absence of naringin (3.3

and 10 mg/kg)

Naringin coadmin. Naringin Pretreat.

Time(hr) Control 3.3 mg/kg 10 mg/kg 3.3 mg/kg 10 mg/kg
0 0 0 0 0 0
0.25 95.9+6.7 31.3+7.8 32.8+8.2 48.1+12.0 52.1£13.0
0.5 29 7+6.8 35.8+9.0 37.6+94 56.1+14.0°  60.7£15.2°
1 a49+86 413103  435%109  655%164°  71+17.8
2 368477 441110 463116  535%134°  58+145
3 308:76 4134103 431108  43.3+10.8°  469+11.7
4 29 5+6.5 35.2+8.8 37.0+9.3 37.4+94 40.5+10.1°
8 240453 28.5+7.1 29.9+75 30.5+7.6° 33.1+8.3
12 203452 24.2+6.1 25.4+6.4 25.3+6.3 27.4+6.9
24 144437  17.3t43  183+46  197+49 212453

Mean £+ S.D. (n = 6), " p< 0.05 compared to control



Table 6. Mean plasma concentration of Paclitaxel (ng/ml) after intravenous

administration of Paclitaxel (3 mg/kg) to rats in the presence or absence of

naringin (3.3 and 10 mg/kg)

Naringin
Time(hr) Control 3.3 mg/kg 10 mg/kg
0 38178+8780 40042+10011 40985+10246
0.1 5190£1193 5424+1356 5686+1422
0.25 2122+509 2636+659 2772+693
0.5 1091+284 1485+371 1565+391
1 554+139 721+180 756+189
2 260+68 359+90° 375+94°
4 111+28 208+52" 217+54
8 6116 111+28° 116+29°
12 42+11 58+15" 61+15"
24 22+5.8 46+12° 48+12"

Mean + S.D. (n = 6), "< 0.05 compared to control
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Figure 6. Mean plasma concentration—time curves of paclitaxel after oral
administration of paclitaxel (30 mg/kg) to rats in the presence or
absence of naringin (3.3 and 10 mg/kg) (@: paclitaxel 30 mg/kg,
oral; O: paclitaxel coadministered with naringin 3.3 mg/kg; A:
paclitaxel coadministered with naringin 10 mg/kg; 4 paclitaxel

pretreated with naringin 3.3 mg/kg; B paclitaxel pretreated with

naringin 10 mg/kg).
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Figure 7. Mean plasma concentration—-time curves of paclitaxel after

intraveous administration of paclitaxel (3 mg/kg) to rats in the
presence or absence of naringin (3.3 and 10 mg/kg) (@: paclitaxel
3 mg/kg, intravenous; O: pretreated with naringin 3.3 mg/kg; A:

paclitaxel pretreated with naringin 10 mg/kg).



Table 7. Mean (+ S.D.) Pharmacokinetic parameters of paclitaxel after oral

administration of paclitaxel (30 mg/kg) with naringin(3.3 and 10 mg/kg) in

rats
Naringin .
Parametors Paclitaxel coadministration Naringin pretreatment
Control 33 mg/kg 10 mg/ke 33 mg/kg 10 mg/ke
AUC

*

(ng/ml - hr 926 + 229 1115 + 265 1180 + 258 1315 + 318" 1412 + 334’

)
Cmax

36.8 + 92 441 + 11.1 463 + 101 656 = 156 71.0 + 154"
(ng/ml)

Tmaxthr) 2.0 £ 052 2.0 £ 051 2.0 + 0.49 1.0 £ 0.27 1.0 £ 0.28
t; (hr) 198 £+ 45 204 £ 52 205 £ 53 226 £ 5.5 225 £ 55
K, (hr') 141 =34 170 £ 36 176 37 190 £ 50" 202 + 51"

AB(%) 21 05 2506 27+ 07 3.0 £ 0.7 3.2 £ 0.7

R.B(%) 100 120 127 142 152

Mean + S.D. (n = 6), * p < 0.05 compared to control.

AUC: area under the plasma concentration—time curve from Oh to 24h;
Cmax - peak concentration;

Tmax time to reach peak concentration;

ty @ terminal half life;

K. : absorption rate constant;

AB(%): absolute bioavailability;

R.B(%): relative bioavailability.



Table 8 Mean (£ S.D.) Pharmacokinetic parameters of paclitaxel after
intravenous administration of paclitaxel (3 mg/kg) to rats in the presence

and absence of naringin

Paclitaxel Naringin pretreatment
Parameters
Control 3.3 ma/kg 10 mg/kg
AUC . .
4401£1214 5879+1421 6134+1442
(ng/ml - hr)
Ke (hr') 0.074+0.017 0.069+0.015 0.066+0.014
t, (hr) 95+27 10.2+25 10.3+26
MRT (h) 53+1.3 7518 75817
R.B(%) 100 133 141

Mean = SD. (n = 6), " p < 0.05 compared to control.

AUC: area under the plasma concentration—time curve from Oh to 24 h;
K elimination rate constant;

t: © half life;

MRT: mean residence time;

R.B(%): relative bioavailability.
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Table 7 % 83 2t}

BrFolE gaggde] FEFeHsty dehuEwe R s,

L gaggde) F545E45(K)e ol 141434 hr 'olv], YA A%
o] ol & 19.0+5.0 hr (3.3 mg/kg)3} 20.2 + 5.1hr (10 mg/ke) = A 2] % (p<0.05)
AA T 7hE ATk

2. 7 e 5 H(AUC)S thzTol A 9264229 ng/ml - hro]
A, AFEo]Fo) A= 1315 + 318 ng/ml + hr(3.3 mg/kg)¥} 1412 + 334 ng/ml + hr(10
mg/kg) 0.2 A A (p<0.05) YA F71= o).

3. A1 FEE(Cra) = WET A 36.849.2 ng/mlo] A o1, T ol A =
65.6+15.6 ng/ml(3.3 mg/kg)¥ 71.0 £ 154 ng/ml(10 mg/kg) 2 dA A3 F7F= 3
c}.

4. A QA EEAB%)E HETFolA 21+0501% 3 HFo] oA =
3.0£0.7(3.3 mg/kg) ¥} 3.2+ 0.7(10 mg/kg) o2 24 (p<0.05) A F 7+ A}

5.7 A AA o] &5 RB%)> UAZ AAgFolo] Qs 142-1520 2 F71= 2
=3

6. HE&F oA AUC, Kuy,Tmax, RB%E S7FE 000 F242 g1
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