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This paper was attempted to study on the effect of metoclopramide or propa-
ntheline on the absorption rate and bioavailability and pharmacokinetic param-
eter of fluorouracil in rats and rabbits.

The result are as follows .

Metoclopramide increased the absorption rate of fluorouracil but propantheline
decreased in situ experiment with rat small intestine. Metoclopramide increased
the blood level and relative bioavailability and absorption rate constant of flu-
orouracil  in rabbits. . Prolonged the peak blood level (tmax) and decreased the
absorption rate constant (Ka) but did not affect the blood level and relative
bioavailability of fluorouracil in rabbits.

As a matter of fact,it is considerd that the coadministration of metoclopramide
or propantheline is more desirable than the single administration of fluorouracil
for available dosage regimen.
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$7b Evbslelel, = 2304 SfREY SFREERCT Jbeskeh A5 3A, QFTEA
2 &3 WAl S22 A4ehE metoclopramide(MP) s} &£3h4 Aok A 2A, Bif 5 4

22 A48kt propantheline(PT)s} fHEHEE FEtsid . MP =& PT/ 49
Wgol wlx < gkel] ALgr Hge= Nimmo!~? Z-g] acetaminophens} paracetamole] #ze,
Manninen® %¢] digoxind] =8F Bfg2, Jamuli® S-¢] griseofulvine] A3t Bize Gibaldi®
=9 riboflavind] -3} e, Gothoni“ Z-¢] pivampicillins] %38t Pze %o Ak,
2l 5-FU BRBERS BYBRELN W dis g oy, MPs PTe] 44 5-FUs%
o PfmEEREs 5-FUL/PMEA Rilksl EWEhER piod AslA dxso] dx & BE
5 MP =¥ PTY @ =& 5-FUS ratdgey Bkl rabbit oK 5-FUS 2
YE)RRERY) parametere] ofs]A EERT v MRE dgvlel 2 HRE 21 e

X B 5 &

X ¥—5-Fluorouracil (5-FU, Chong Kun Dang), propantheline bromide (PT, Chosun
Co.), metoclopramide (MP, Chosun Co.), KH,PO(F1¥—%%), Na,HPO(F¥—&), sod-
iym chloride(FE—#%) » ether (Fi¥e—£%)» urethané(iﬁ]ﬁ&&~{ﬁ&)

SRR —KH,PO, 6.0g, Na,HPO, 4.0g, sodium chloride 5.0g& ¢ ZF20] a3t
o R M At (pH 6.5) 474 5-FU 100mg¢ LsiAgoni, PTsk MPE 247 0.3
mg%, 1.0mg%, 2.5mg%7t SA frAsk HAlsHs -

SituRE—200g ¥ Sparaque-Dowlyk Mtk rat® BB f1 24417 BAAN(E F
F)# urethaneo & vl AJA rat B3-E Asste duodenumo]] 4 ileum7rtx] A}std 37°C
Aoz dAY zdo= AT # rat B FFAAA wAgRSt. AFBERS
100mle] ], FFWEE 2ml/mino| v} FFA Fol NEZHEH 1.0mIE st Glzgdoz 5
L, 304vker LO0mig Hehg on] Bk b Rl 9std A&stgch.

Sample final
Sample .initial

WER—A 5 2.0£0. 1kgo) #H#: KE 6vle) & 1Bfe = dto) 5-FU 5.0mg/kgd oy
gt on, MPs} PT: 27 2.5mg/ke & SHARES G Bk KR A28 37°C2 ¢
A7) ARNA G4 5¢ 2Ag o, ABESES $X 87 918 AL micro syring pump

£ 534 salined 2ml/hr £ 2 FAWE S|4 Fqstd ).

5-FU2| ZR—4A T A8t 4 A3 A F 2.0+0. k) #ipk FKRE BB #1 < 204
Tt BEAN(ET FH)HK 20% urethaned 31513 AH(4mg/kg)slte vl A7) 1 REE $¢€

Percent absorbed =100~ 100 -
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o el LAAZ % SFEEE Ehige vet FadAstd BhE 2542 R 45
(ureter)d]l Ejdl el K2 (22gage) T AMYIstd 64 77tx] RE A AL, MK
o} 5} 5 (femoral artery)ell A OEH # 1556 AFE 642 5 RMmstg o] 5-FUL
Mg Sitas} Macmillan®~'® %-¢) UV spectrophotometer AW -2 A4 FEIS
o

Bioavailability parameters| At— i s iR THEMR(AUC)S] A AL trapezoidal rule
< &3t et. MP == PTe} iR ERe) 5-FU $frith 64071 HEFIHEE (com-
parative bioavailability)-% ([ sz dt] ‘o / [ f:C dtj s )xlOOi‘iE_il‘rB] T, o704
Ce 5-FU9 mhiglE, tv Az, coe HHAHKE, st BHEHHRE vebdch. 71Er pharmac-
okinetic parameter: MrhEEHEF S 27 one compartment models] o -A|AA A AL
At

B B & R

Metoclopramide == Propanthelinent @t 5-FU2l Rat/ ks @&t (in
situ)—MPs} PT8] e ulel4d 5-FUS rat Ngkilkze] vx #5E Table I 4 Fig
13} k. MPe| (K] AEid ol glgl o, hRE o\ Al Ax(l 0mg2, 2.5mg%)

Table [ —Effect of MP and PT on absorption rate in situ experiment from rat small

intestine.
Time(min)
30 60 90 120 150 180 AR
comb. drug(mg%)

Control #7.240.6 10.84+0.9 14.04+1.3 17.6+1.7 20.6%+1.9 23.74+2.3 100.0
MP*0.3 7.240.7 10.5+0.8 14.0+1.4 17.3:+1.5 17.8+1.8 23.342.2 98.0
1.0 7.4+0.6 12.0-+1.0 16.8+1.5 20.2+1.9 23.9+2.3 *28.0+2.6 *118.1

2.5 7.540.7 12.4+1.2 17.0+1.8 21.8+2.2 27.243.0 *32.143.2 *135.8

PT 0.3 7.2+0.7 10.340.9 13.2+1.3 16.1+1.5 19.3+1.8 22.7+2.3 95.8
1.0 6.8+0.6 9.240.8 12.4+1.2 15.3+1.4 18.4+1.7 21.142.1 38.6
2.5 . 6.5+0.5 8.44+0.7 11.6+1.2 14.4x1.4 17.2£1.8 *19.5+2.1 *32.2

Key : #, Absorption rate+SE(%) of 6 experiments ; *, significantly different (p<(0.05) from

the control ; AR, percentage absorption rate(%) to the control at 1880 min; MP, metoclo-

pramide; 5-Fu, 5-Fluororacil; PT, propantheline bromide. *, combined drug concentration
(mg%)
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Figure 1—Linear relationship between remaining percent of
5-FU with or without metoclopramide (MP) or prop-
antheline (PT) from rat small intestine (in situ) in
logarithmic scale and time.

Significantly different from the control (p<0.05)

5-FUY RiKkE FREEQAA EmA gk, 18056 A8 Rikze HHRZ FAskebw 100.0%,
lis.1%, 135.8% 2 BmA At PT: o] 3+t 5-FUS BkE AA A 3o, KRR
Ax FATE B Q4= WO RMES HHEE F4s 2" controlF 100%, 95.8
%, 88.6%, 82.2% 2 WAL . (P<0.05)

Metoclopramide == Propanthelinent #m#gdol oI5t 5-FUe| megeE 98—MP
Ex PTY GrRBHER 5-FUS mp@Es Fig. 2.4 2. MPE 5-FUY mb@EES o
= Aol BEBERl A A #inA . B9 154, 304, g, L5AzE, 243k A
£ MPdl 44 5-FUS ifurpiBE-t  AiErdA (P<0.05) #imnsglvh. BEBEEAAE
peak pointr} 604(7.1%£0.70 pg/ml)olglov} MP HEREIFERI AL 30%(9.‘4i0. 92ug/

Py
~N OO

D

E-3

a: 5-FU alone
b 5-FU with PT .
¢: 5-FU with MP

Blood level of 5-FU (ug/ml)
o

W
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Figure 2—Similogarithmic plot of the blood level of 5-FU ad-
ministered orally (50mg/kg) with or without metocl-
opramide (MP; 2.5mg/kg) or propantheline (PT; 2.5
mg/kg) in rabbits.
Significantly different from the conrtol (p<0.05)
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ml)o 2 wk&s ek, PTel fEEMEBEN A= peak points} 12047(7.3+0.74pg/ml)o g
AAs g on, MmoEEs BRERFE w4 F1 Bhde AgE dot FEES
ek

Metoclopramide == Propanthelinen} ¢fF#k8iof 2ist 5-FUQ| F|BAmxzE Is8—MP
== PTol fpF#EL] &3 5-FUS AUCH s} Table I gvh. MPol ffA#HEE: 5-FU
8 FREERe] FREEO<0.05)UA A S & U dn. 6A A g AUCE B
BB A 28.8+2.98pg/mishrsiz o] A& Adld FIHRE(%Z)2 sHAalel uw EBELEE
o Wsl 126.4%(p<0.05)0] v}, el vk PTo BEFAAEEH] o8 5-FUS FRMERL <k7he)
Bt A9AT FEES Q. F 624714 8 AUCE Al A FIAME(%) 2 SHate] 2
o BER R sl A 105.6% (p>0.05)0] g ).

Table I —Effect of coadminstered MP and PT on the bioavailability of 5-FU administered
orally in rabbit

Time(hr) Control with PT with MP
0-1 13.640.37 2.9+0.31 4.2+0.44
1—2 6.7+0.70 6.234-0.58 8.2%0.79
2—3 5.9+0.61 6.840.64 7.3%0.71
JI—4 5.040.50 6.14-0.56 6.4+0.63
4—5 4.2+0.43 5.0+0.52 5.640.57
5—6 3.4+0.37 4.140.37 4,740.45

AUC(0—6) 28.842.98 31.1+2.98 *36.4-+3.59

AUC(%) 100.0 108.0 *126.4

Key : #, Mean value#:SE(pg/mi-hrs) ; *, Significantly different(p<0.05) from the control;
AUC, area under the blood concentration ; AUC%, comparative bioavailability(%) to the
control ; PT,MP, combined drug concentration 2.5mg/kg to rabbits respectively.

Metoclopramide == Propanthelinente| #fmigmo) oist 5-FU2| Pharmacokinetic
parametere| Hsl—MP == PTel HEHHR 3 $ypRERT parameters] ¥ 3tE Ta-
ble W} Fig. 33} zgkey. MPs} ffm#rEE: 5-FUS BipiEEm(Ka)s HEEQA #Bm
= %iil—]r(p <0.05), PRitEEEE(Ke) AmERE RIH(t, )& U2k Aste slgdou &

Wle dshe ot ek, & LMAREA T (tnae) = 605361 A 30722 2EFgow o
Iﬂltiﬂ‘(y%lﬁ(cmu)% 7.1£0.70pg/mlo A 9.4£0.92pg/mI2 FEHAE EINE RdAFYH
(p<0.05). PTs} gf#GaRy 5-FUS RiGHEERRE AEKIA BP= g or (p<0.05), 5
ILIfREA R 6036 A 120002 ARF o, PHIHEERES AW LRle
7kl W\t ot HEMYE Ak okt
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Table W —Effect of coadminstered MP and PT on the pharmacokinetic parameters of
5-FU orally in rabbits.

. Comb. drug .
. Control with PT with MP
Pharmaco. pharm

Ke 10.1914-0.0184 0.157+0. 0142 0.169+0. 0153
Ka 1.609:4-0. 152 *1.170£0.114 *2.03 £0.196
ti 3.6284-0.305 4.41410.412 4.10140.386
Tnax 60.0 *120.0 *30.0

Cuax ) 7.1 £0.70 7.3 £0.74 *9.4 +0.92

Key : #, Mean valued-SE ; Cmax» pg/ml ; Ke, Ka, hr™!; ti 2 hr; tmes, min; *; Significantly
different(p<0.05) from the control.
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Figure 3—Effect of metoclopramide (MP) and propantheline
(PT) on the absorption rate constant and relative
bioavailability of 5-FU administered orally in rab-
bits.

Sinificantly different from the control(p<0.05)

% =®

YoM 5-FUSl BIKE A4sh $o24 BREEE WOV H =% FASES B
A7 AAA AFEFN A, ATHAL FAA BIM o2 A5 E MPS 3444
oF A=A, B W REH 5o 45 PTshel HAREE Batsds B B
e AdAR BT S84 G dech & PHBN BFEE WA, AREAA,
9742, 445, pH, 324 94 Folol, 4B BT2E ANSREAD, KIS 27
A, AR A9 24(29), 2P $4F % LI LE Solvh. Table 1& K
o 2w situftBgol 4 MP>} 5-FUS ®iks 24X, PT: BKE g4AZ%. 8o
HHo] Table 18 %ol 2l MP7 5-FUS RUKHEES A&stA shed 3 LipilReA 2
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& 6041 A 3050 &AL en, FAA mbgEs #mAAs. PTe 5-FUS RiloE

£ AdAA A ampEEA ] 60504 90402 dAE g o, total AUCE- control
o w4 @insle Akl k. @RI EASE in situ A Sl = MPY EBEA AL 5-
FUS Bgell Q& == ] TRt mEEAA Bk Einet K0 BREE A ERERE M
el 3 A LAMPREA S G5 A4 R Bold MPd| og BBEBITH#ES 9337
FA S8 AL BERG Aoz = oleigr A 5-FUY BBREES WA=
5-FUS FIMZE-S @A 7] 7] $ish4l MPs}h 5-FUS fRAIBCER Bate A =t SEka 3L
oA whgbgsiote B o PTs situ BBl A 5-FUS BIKE A A gA=, Ko
Bl At 2 i@ EA T A48 Qs 2 AN FlAZEE 28 @ A4S o
T ek &k Aok, By 5-FUS #fle] ok Aok o REmge PTS SHARET &
7t fhowm, =3k PTE slow release 244 (drug delivery system)ol® A& 7}5-Ae] ¢l
vtz ks o Rl vt

= ]

Motoclopramide =l propanthelinet fluorouracilals] fER#YELR; fluorouracil®) rat /Mg
A R, rabbit ROER mbiRE, 4R FIAME B parameterd] W3 HRE
Bgst ot

1) Rat /B situ ol A1 metoclopramidei= fluorouracily] B IS il 2 ok, pro
pantheline-&- oI A A] Z &}, i

2) Rabbit AR metoclopramide: fluorouracile] by 2 A= RFAREAU-
C)=t B B (Ka) & #nA 2 2k (p<0. 05), PEMSHEE (Ke) ok 48R 2RI (t ) & 9
& T2 FWet.

3) Rabbit & m#¥EiR: propantheline-2- fluorouracil®] 2| aifirhi EEA] 71’(tmax>9’] a4
B (@) &) WA (p<0.05)F viebd o, firpiEel A AFAEBRAUC)d & 43 F
IS

ol Aol A fluorouracil®] BEEEEES WA, 22Hd AHE ¥ 3l A%, FAFAEE &
®BinA7) 71 91814 metoclopramide % propanthelines} fluorouracile} QHHEE #ihe 3
o2 gEdeal QA wkRA s an R .
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