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Mesenteric Lymphatic Delivery of Oral Anticancer Tegafur
by Emulsion Formulations
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W/0 and O/W emulsions of tegafur (50 mg/5 ml/kg) were orally administered to rats to compare with
their mesenteric lymphatic delivery effects. And also in order to demonstrate the lymph targeting as-
sociated to the oral route, it was deemed necessary to investigate the fate of solution after oral admi-
nistration as a control. Lymph and plasma samples were periodically taken from each subject of mesenteric
lymphatic duct cannulated rats. Then, lymph and plasma levels of tegafur and its active metabolite, 5-FU,
were simultaneously observed. Also pharmacokinetic parameters were compared with each others. On
the other hand, most previous studies of lymphatic transport have not addressed the question of whether
an increase in mesenteric or thoracic lymph transport by the manipulation of a suspected variable was
due to a selective delivery to the intestinal lymphatics or an overall increase availability. Therefore, based
on a physiologically based pharmacokinetic model which represents the characteristics of lymphatic
systems, we are also going to determine the contributions of mesenteric lymph transport versus thoracic
lymph transport of tegafur reported in reference(13). In comparison with tegafur solution, AUC and mean
residence time of plasma tegafur were significantly increased in W/O emulsion but significantly decreased
in O/W emulsion. Lymph flow rates were similar in both solution and W/O emulsion but half in O/W
emulsion. AUC of tegafur in mesenteric lymph and in plasma for W/O emulsion were 3.7 times and
2.9 times more than those for O/W emulsion, respectively. And AUC of 5-FU in_thoracic lymph for W/O
emulsion was 3.7 times more than that for O/W emulsion. These results suggested that lymphatic delivery
of tegafur by W/O emulsion was more effective than that by O/W emulsion due to its differences of
formation ability of chylomicrons.

Keywards — Tegafur, 5-FU, Mesenteric lymph, Thoracic lymph, Lymph flow rate, W/O emulsion, O/W
emulsion.
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+ Figure 1—Physiological model for the determination of the
contributions of lymphatic delivery process. Narrow and
bold lines represent blood and lymph pathways, respecti-
vely.
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Table 1—Lymph Flow Rate after Oral Administration of
Tegafur Aqueous Solution, W/O and O/W Emulsion to
Rats(50 mg/6 mi/kg)*

Lymph flow rate(ml/hr/kg)
Mesenteric duct

Formulations

Thoracic duct®

Control 141 £0.58 2.08 = 0.54*
Solution 2.48 £0.72 3.56 +0.88
W/0O emulsion 259 + 0.64 402 £0.71
O/W emulsion** 1.23 + 0.67 1.94 £0.92

Thoracic duct data were quoted from reference(13),
*P<0.05 between mesenteric duct and thoracic duct
**p<0.05 between the one and the others,

#*Mean + SE(n=5~18).
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Figure 2—Mean lymph concentration of tegafur after oral
administration of its aqueous solution, W/O and O/W
emulsion(50 mg/5 mi/kg). Vertical bar represent the stan-
dard error of the mean(n=5~7).

Key : —O—; aqueous solution, —@—; W/O emulsion,
—{J—; O/W emulsion
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Figure 3—Mean plasma concentration of tegafur after oral
administration of its aqueous solution, W/O and O/W
emulsion(50 mg/5 ml/kg). Vertical bar represent the stan-
dard error of the mean(n=5~7).

Key : —O—; aqueous solution, —@—; W/O emulsion,
—{J—; O/W emulsion.
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Figure 4—Mean lymph concentration of 5-FU after oral
administration of its aqueous solution, W/O and O/W
emulsion(50 mg/5 mi/kg). Vertical bar represent the stan-
dard error of the mean(n=>5~7).

Key : —(O—; aqueous solution, —@—; W/O emulsion,
—J—; O/W emulsion
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Figure 5—Mean plasma concentration of 5-FU after oral
administration of its aqueous solution, W/O and O/W
emulsion(50 mg/5 ml/kg). Vertical bar represent the stan-
dard error of the mean(n=5~7).
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Table 11— Pharmacokinetic Parameters of Tegafur and Its
Active Metabolite. 5-FU, in Plasma*

Parameters Solution ~ W/O emulsion /W emulsion®
AUC,” " (ug - hr/ml)°
: 03258 + 8299 1330.81 + 92.45* 506.23 + 28.38*
MRT(hr)” 689 + 076 1083 + 161* 603 +0.72
CL/F(mihr/kgf 5361 + 386 3757 + 261* R77 +721*
AUCH"™(ug-hr/ml)”
190 +£018 222 + 021 073 +008*

PAUC, = is calculated by trapezoidal(AUC*™™) and extra-
polated(AUC™ ) method,

MRT is AUMC’ ~/AUC,”*,

OCL/F is the Dose/AUC,"~,

PAUCH" "~ is AUC, of 5-FU,

*p<0.05 between the aqueous solution and the prepared
emulsion,

1p<0.05 between the prepared emulsions,

#*Mean + SE.(n=5-7).
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Table 11— Pharmacokinetic Parameters of Tegafur and lts Active Metabolite, 5-FU. in Mesenteric Lymph*

Parameters Tegafur 5-FU
Solution W/0 o/wW Solution W/0 O/W
AUC *(pg * hr/ml)® 533.2 £435 562.5+519 152.1 + 16.3* 0.12 +0.02 0.16 £ 0.03 0.11 +£0.02

PAUC’™™ is calculated by trapezoidal(AUC* ™) and extrapolated(AUC" =) method,

*p<0.05, between the one and the others.
#Mean + S.E.(n=5~7).
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Table IV —AUC of Each Lymphatic Transport Pathways for
the Formulations Contamming Tegafur according to the
Physiologically Based Pharmacokinetic Model.

Tegafur
Pathways - X X
Solution W/O emulsion O/W emulsion
Mesenteric duct 533.2 562.5 152.1
Thoracic duct® 756.1 784.8 234.0
(@* 932.6 1330.8 506.2
(b) 2229 222.3 819
«©) 709.7 11085 4243
General circulation® 1465.8 1893.3 658.3

Thoracic duct data were qubted from reference(13),
*@=M)+(c) and (a) is the AUC of plasma tegafur in
mesenteric lymph duct cannulated rats,

*General circulation=meSenteric duct+ (a).
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