J.Pharmacobio-Dyn., 11,121 —130 (1988)

Lymphatic Absorption of Hypolipidemic Compound, 1-0- [p- (Myristyloxy) - -
Methylcinnamoyll Glycerol (LK-903)

Juko SUGIHARA and Satoshi FURUUCHI
Biological Research Laboratory, Tanabe Seiyaku Co. Ltd., Toda, Saitama 333, Japan
(Received September 9, 1987)

The intestinal absorption process of 1-O- [p- (myristyloxy)-« -methylcinnamoyl] glycerol
(LK-903), a new hypolipidemic compound, was studied in rats.

When 3H-LK-903 or 3H-LKA [3H-p- (myristyloxy)-« -methyl cinnamic acid], labeled at the
cinnamic acid moiety, or *C-LK-903, labeled at the glycerol moiety, were administered orally to tho-
racic duct-cannulated rats at a dose of 0.233 mmol/kg, 31.1, 6.7 and 18.1% of the dose, respectively,
appeared in the lymph within 24 h. In this case, radioactive compounds in the lymph lipids consisted of
LKA (radioactivity was not detected in the fraction of LKA with 4C-LK-903), LK-903, diglyceride
analogues and triglyceride analogues. The percentages of the triglyceride analogues were the highest,
followed by the diglyceride analogues. On the other hand, when doubly labeled LK-903 (H/C = 1,
corrected ratio) was administered orally, the values of 3H/!4C for the monoglyceride, diglyceride and
triglyceride analogues in the lymph were 1.2—1.5, 1.7—1.9 and 1.9—2.7, respectively. The lymphatic
absorption of LK-903 was stimulated by the presence of lecithin but inhibited by a high dose of triolein.
The results indicated that (1) LK-903 formed micelles in the intestine, (2) a large part of LK-903 was
absorbed as such, (3) a part of LK-903 was hydrolyzed in the intestinal mucosa, and (4) a part of LKA
formed by hydrolysis was again utilized to synthesize the higher glycerides and absorbed via the
lymphatic absorption route for lipids.
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Introduction

1-O- [p- (Myristyloxy) -« -methylcinnamoyl]
glycerol (LK-903), o -monoacylglycerol analog,
has been found to possess a potent hypolipidem-
ic activity in experimental animals by Takashima
et al. 2 It was observed that LK-903 was ab-
sorbed slowly via the lymphatic system?# and
distributed in high concentrations in the liver
and adipose tissues.?’

Reports of the lymphatic transport of drugs
and other xenobiotics are scant and only few
compounds such as 3-methylcholanthrene,?’
asarone,® DDT?" and naftifine® have been
reported to be absorbed via the lymphatic route.

In the present study, we investigated the
lymphatic absorption process of LK-903 using
thoracic duct-cannulated rats.

Materials and Methods

Labeled Compounds — '¢C-, 3H-LK-903
and 3H-p- (myristyloxy)-«- methylcinnamic
Acid ((H-LKA): [1,3-14C]-glycerol (40 mCi/
mmol) and tritium gas (2 Ci) were obtained

from New England Nuclea (NEN) Research
Products. 1*C-LK-903 was synthesized from
[1,3-14C]-glycerol, and 3H-LK-903 and *H-LKA
were prepared by continuous catalytic hydrogen-
ation of 3-bromo-4-myristyloxy benzaldehyde
diethylacetal (IV) with tritium gas,® followed by
the synthetic steps shown in Fig. 1.19 The specif-
ic activities of *C-, 3H-LK-903 and *H-LKA
were 1.02, 315 and 377 wCi/mg, respectively,
and their radiochemical purities were more than
99% as determined by thin-layer chromatogra-
phy (TLC) using n- heptane-ether-acetic acid-
methanol (85:15:2:3, v/v)11 as adeveloping sol-
vent.

Monopalmitate and Dipalmitate Derivatives
of 3H-LK-903: These were synthesized from
3H-LK-903 as shown in Fig. 2.1? The specific ac-
tivities were 251 and 176 uCi/mg, respectively,
and the radiochemical purities were more than
98% as determined by TLC.

Animals and Administration — Male
Wistar rats (10 weeks old, weighing about 350
g) were used in the experiments of lymphatic ab-
sorption and rats (7 weeks old, weighing about
200 g) were used for other experiments.
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synthesis of 1*C-LK-903
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Fig. 1. Synthetic Route and Labeled Position of 14C-LK-903, 3H-LK-903
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Fig. 2. Synthetic Route and Labeled Position of Mono- and Di-palmitates of *H-LK-903 Derivatives
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Each labeled compound was appropriately
diluted with the non-labeled compound and sus-
pended in a 0.1% Nikkol HCO60 (hydrogenated
caster oil) solution with a sonicator (Tomy UR
150P) for oral administration at a dose of 0.233
mmol/10 ml/kg.

Determination of Radioactivity — Each
liquid sample (0.2 ml) was dissolved in 15 ml of
scintillation fluid, which was prepared by dis-
solving 100 g of naphthalene, 5 g of DPO and
0.3 g of dimethyl-POPOP in a mixture of 730 ml
of dioxane, 135 ml of toluene and 35 ml of meth-
anol. Radioactivity was counted with an Aloka
LSC-502 liquid scintillation spectrometer. Radi-
oactive areas on TLC plates were scraped into
counting vials and extracted with 1 ml of 20%
methanol-ether (v/v). The dioxane scintillation
fluid (15 ml) was added to the vial and radioac-
tivity was measured.

Measurement of the Lymphatic Absorption
Rate — The thoracic duct was cannulated ac-
cording to Bollman’s method with minor modifi-
cations.!® The cannulated rats were individually
housed in Bollman cages for one night. The rats,
which showed normal rates of lymph flow
(more than 30 ml/night), were used.

TLC!Y) —Radioactive compounds in the
lymph lipids were extracted twice with 20
volumes of ethanol-ether (3:1, v/v). The extract
(98% of total radioactivity in the lymph) was
concentrated to a small volume under reduced
pressure and then dissolved in a small volume
of hexane and used for analysis by TLC. Just
before use, the thin-layer plate (Merck: Kiesel-
gel 60F,;,, 0.25 mm thickness) was impregnated
with acetic acid by immersing it in 2.5% acetic
acid-ether for 5 min and air-dried. The extract
dissolved in hexane was applied to the plate and
developed with a solvent system of ether-n-
heptane-acetic acid-methanol (15:85:2: 3,
v/v). The plate was placed in contact with
Sakura Industial X-ray film (type N) for few
days. The film was developed with a developer
(Konidol X) to give a TLC-autoradiogram.
Radioactivity on the plate was measured as de-
scribed above.

Lymphatic Absorption of Single-Labeled
LKA, LK-903 and Double-Labeled LK-903
— Each 0.233 mmol/kg of 14C-LK-903 (1—2
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wCi/rat), 3H-LK-903 (10—20 uCi/rat),
3SH-LKA (10—20 uCi/rat) and 3H, 4C-LK-903
(3H/1*C = 4.9/1) was administered orally to the
thoracic duct-cannulated rats and the lymph was
collected for intervals of 0—2, 2—4, 4—6 and
6—24 h. Aliquots were used for determination
of radioactivity and for analysis of radioactive
compounds by TLC.

Effects of Vehicles on Lymphatic Absorp-
tion of *H-LKA and 3H-LK-903 — Triolein:
Emulsions of triolein, 500 mg or 3 g, and
3H-LK-903, 100 mg (0.233 mmol), in 10 ml of a
0.1% Nikkol HCO 60 solution were prepared
with a sonicator and 3.5 ml of the emulsion were
administered orally to the thoracic duct-
cannulated rats.

Lecithin: Emulsions of *H-LK-903 100 mg or
3sH-LKA 83.5 mg (both 0.233 mmol) and 170
mg of lecithin in 10 ml of distilled water were
prepared with a sonicator and 3.5 ml of the emul-
sion were administered orally to the thoracic
duct-cannulated rats.

Hydrolysis of LK-903 and Its Related Com-
pounds by Lipase — Porcine pancreas lipase
(type I1, 47 units/mg protein) was purchased
from Sigma Chemical Company. Mono- or
dipalmitate of 3H-LK-903 was dissolved in 0.05
ml of ethanol and then suspended in 0.5 ml of a
1% Arabia gum solution. Enzyme (9 mg) was
weighed into a 10 ml test tube and dissolved in
0.6 ml of 0.2 M potassium phosphate buffer (pH
7.4). After preincubation of the enzyme solution
for 5 min in a water bath at 37 °C, 0.2 ml of 5
mM mono or dipalmitate of 3H-LK-903 was
added and incubated further for 30 or 60 min.
At the end of the incubation period, 2.5 ml of a
Dole’s extract solution (isopropyl alcohol-n-
heptane-1 N sulfuric acid = 40:10:1, v/v)1¥
containing 8 X 105 M of non-labeled LKA was
added to stop the lipolysis. The lipids were ex-
tracted twice with 2.5 ml of a Dole’s extract solu-
tion. The extract was concentrated to dryness
under vacuum and then dissolved in a small
volume of hexane and analyzed by TLC.

Results

Lymphatic Absorption of Single-Labeled
LKA and LK-903
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Fig. 3. Recovery of Radioactivity and Volume of Lymph

(ml/h) at 2, 4, 6, 24 h after Oral Administration of
14C-LK-903 to Rats (100 mg/kg)
Each point represents the mean =+ S.E. of 3 animals.

Time courses of the rates of lymphatic ab-
sorption of 1*C-LK-903 and 3H-LK-903 are
shown in Figs. 3 and 4. When *C-LK-903 or
3SH-LK-903 was administered orally to rats,
18.1% or 31.1% of radioactivity of the dose ap-
peared in the thoracic duct lymph within 24 h,
respectively. The maximum absorption rates
were observed within 4—6 h with both labeled
compounds, and these values were 2.6% of the
dose/h with 4C-LK-903 and 2.8% of the dose/h
with *H-LK-903.

After oral administration of 3H-LK-903 or
14C-LK-903 the radioactive compounds in the
lymph were separated into the fractions of phos-
pholipides, monoglycerides, free fatty acids,
diglycerides and triglycerides using TLC as de-
scribed by Belfrage er al. ') Their TLC-auto-
radiograms closely resembled each other except
that radioactivity was detected in the area of
LKA with *H-LK-903 but not with 1*C-LK-903.
Although the TLC-autoradiogram obtained
with 3H-LK-903 was not as clear as that with
14C-LK-903, a typical TLC-autoradiogram of
4—6 h lymph extracts obtained after oral admin-
istration of *C-LK-903 is shown in Fig. 5. The
TLC-autoradiogram showed seven radioactive
bands. Band 1 appeared to be phospholipids in
view of the results reported by Belfrage et
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Fig. 4. Recovery of Radioactivity and Volume of Lymph
(ml/h) at 2, 4, 6, 24 h after Oral Administration of
3H-LK-903 to Rats (100 mg/kg)

Each point represents the mean =+ S.E. of 3 animals.

al.*? who studied the appearance of radioactivity
in partial glycerides of rat livers after administra-
tion of the triglyceride labeled with '“C-glycerol
and 3H-palmitic acid by TLC. Bands 2 and 3 are
the monoglyceride analogues, because their Rf
values corresponded to those of unchanged
LK-903 and the cis isomer of LK-903, respec-
tively. Bands 4 and 5 corresponded to those of
- and a-monopalmitate derivatives of LK-903,
respectively, and thus, bands 4, 5 and 6 should
be the diglyceride analogues in which one fatty
acid was incorporated into the glycerol moiety of
LK-903 or cis LK-903. Band 7 should be trigly-
ceride analogues in which two fatty acids were
incorporated into the glycerol moiety of
LK-903, because the Rf value of the band 7 was
similar to that of the dipalmitate derivative of
LK-903 (a triglyceride analogue).

Tables I and II show the distribution of radio-
activity among the glycerides in the lymph after
oral administration of '4C-LK-903 or
3SH-LK-903. After administration of
14C-LK-903, the level of radioactivity in the
triglyceride fraction was the highest,
67.6—74.4% of the total radioactivity in the
lymph, and that of LK-903 and its isomer was
only 8.9—14%. After administration of
SH-LK-903, the level of radioactivity in the
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& dipalmitate of LK-903

(TG analogue)

@ LKA (Rf 0.53—0.54)

> «o’-monopalmitate of LK-903
S B-monopalmitate of LK-903

(DG analogue)

«s cis isomer of LK-903
< LK-903
(MG analogue)

reference
compounds

Fig. 5. TLC-Autoradiogram of Labeled Compounds in 4—6 h Lymph after Oral Administration of *C-LK-903 to Rats

(100 mg/kg)

Solvent system: n- heptane-ether-AcOH~-MeOH (85:15:2:3, v/v).

MG, monoglyceride; DG, diglyceride; TG, triglyceride.

TaBLE I. Distribution of *C Radioactivity among the Glycerides in the Lymph after Oral Administration of *C-LK-903 to

Rats (100 mg/kg)
% total 1#C-radioactivity in lymph lipids
Time (h) LK-903 Diglyceride Triglyceride
(Monoglyceride analogue) analogues analogues
0— 2 89+14 16.7+1.1 74.4+23
2— 4 10413 17.8x1.6 71.8+2.6
4— 6 14.0+3.0 18.4£0.7 67626
6—24 11.1+15 19.4+3.7 69.5+£5.0

Each value represents the mean = S.E. of 3 animals.

triglyceride fraction was also the highest in each
period. The amount of LK-903 was 15.3% for

0—2 h and decreased gradually for 6 h (4.4%).
LKA accounted for 8 to 10% within 4 h after ad-
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TaBLE II. Distribution of ®H Radioactivity among the LK-903 Metabolites in the Lymph after Oral Administration of
3H-LK-903 to Rats (100 mg/kg)

% total ®H-radioactivity in lymph lipids

Time (h) LK-903 . . . .

(Monoglyceride Diglyceride LKA Triglyceride

analogues analogues

analogue)

0— 2 153=+0.8 27.0x1.6 84+09 493+1.0
2— 4 88+27 18.0x£6.2 9.8+3.0 63.4x59
4— 6 44+1.1 11.6x1.1 5.8+23 78.2+3.7
6—24 8712 19.3+23 3615 68.4+3.7

Each value represents the mean =S.E. of 3 animals.

TasBLE III. Distribution of 3H Radioactivity among the LKA Metabolites in the Lymph after Oral Administration of
3H-LKA to Rats (83.5 mg/kg)

% total ®H-radioactivity in lymph lipids

Time (h) LK-903

Di . . .
(Monoglyceride iglyceride LKA Triglyceride
analogues analogues

analogue)

0— 2 3.8+0.1 18.7+5.1 11.7+5.0 66.0+10.7
2— 4 3.8+0.5 126x+1.4 29+0.2 80.5+ 1.8
4— 6 5.2x0.7 16.5+1.1 4.0=+0.9 745+ 1.1
6—24 82+1.6 18.1£27 12.5+7.3 613+ 85

Each value represents the mean =S.E. of 3 animals.

ministration.

When *H-LKA was administered, 6.7% of
the dose appeared in the lymph within 24 h. The
maximal rate of absorption was 1.2% of the
dose/h, for the first 2 h (Fig. 6). The change in
percentage of radioactivity among various levels
of glyceride formation with time is shown in
Table III. The triglyceride fraction represented
the highest concentration, 61.3 —80.5%, fol-
lowed by the diglyceride fraction (12.6—
18.7%). The «-monoglyceride fraction
(LK-903) and LKA showed about the same con-
| centration in each period except the 2 h period
24 (3.8 and 11.7%, respectively).

Lymphatic Absorption of Double-Labeled

LK-903
Fig. 6. Recovery of Radioactivity and Volume of Lymph After administration of douple-labeled
(ml/h) at 2, 4. 6, 24 h after Oral Administration of  LK-903 to rats, about 15% of the given '“C and
SH-LKA to Rats (83.5 mg/ke) about 35% of the given H were found in the 24
Each point represents the mean = S.E. of 3 animals. h-lymph. The absorption patterns were similar
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TABLE IV. Distribution of Radioactivity and Ratios of 3H/'4C in the Lymph after Oral Administration of 4C-, 3H-LK-903

(100 mg/kg)
LK-903
Time (h) (Monoglyceride Diglyceride analogues LKA Triglyceride analogues
analogue)
% of 3H 3H/14C % of 3H 3H/14C % of 3H 3H/14C % of 3H 3H/14C
0— 2 12.1+£2.6 1.4 16.1+£4.2 1.7 6.1+24 - 65.7+8.9 1.9
2— 4 9.0x1.6 1.5 146+1.0 1.9 3.5+0.7 - 729426 2.4
4— 6 8.6+1.1 1.5 13.3=x1.1 1.8 2.4+0.6 - 75.7+1.3 2.5
6—24 6.12.0 1.2 14.2+2.7 1.9 3.8+£0.7 - 75.9+6.0 2.7

Values expressed as percent of total 3H radioactivity in the chyle lipids and as ratios of 3H/!*C relative to the ratio *H/4C of

14C, 3H-LLK-903 administered.
Each value represents the mean =+ S.E. of 4 animals.

TaBLE V. Lipolysis of LK-903 and Its Related Compounds

Substrates
Products LK-903 Diglyceride analogues Triglyceride analogues
30 60 30 60 30 60
(min) (min) (min)
LK-903 100 100 65.0 72.4 5.6 6.3 (%)
Diglyceride analogue 0 0 35.0 27.6 48.3 48.8
LKA 0 0 0 0 0 0
Triglyceride analogue 0 0 0 0 46.1 449

Each substrate was reacted with lipase in a phosphate buffer solution (pH 7.4) at 37 °C.
Lipase, 9 mg lipase from hog pancreas (47 units/mg); substrates, 1 wmol of LK-903, diglyceride and triglyceride analogue;
diglyceride analogue, monopalmitate of LK-903; triglyceride analogue, dipalmitate of LK-903.

Each value represents the mean of 3 experiments.

to those after administration of each single-
labeled LK-903. The ratio of 3H/14C of the
triglyceride fraction was the highest, 1.9—2.7
times the ratio of 3H/'*C of the administered
double-labeled LK-903, followed by the diglyce-
ride fraction and finally the monoglyceride frac-
tions (Table IV).
Hydrolysis of LK-903 and Its Reference Com-
pounds by Pancreatic Lipase

Since 3H-LK-903 was found to be partially
hydrolyzed in the gut after oral administration,
we investigated whether LK-903, the diglyceride
and the triglyceride analogues are hydrolyzed by
the pancreatic lipase in the gut.

LK-903 was not hydrolyzed by pancreatic
lipase in vitro but the diglyceride analogues com-

posed of the a- and B-monopalmitate of LK-903
were hydrolyzed by the same enzyme. After 1 h
incubation, about 72.4% of the diglyceride ana-
logues disappeared and were converted to
LK-903, but LKA was not produced. During
the same incubation time, the dipalmitate
(triglyceride analogue) of LK-903 was hydro-
lyzed to produce the diglyceride analogues and
LK-903 by 48.8 and 6.3%, respectively (Table
V).
Effect of Vehicles on Lymphatic Absorption of
LK-903 and LKA

The effect of various vehicles on the lymphat-
ic absorption rates of 3H-LK-903 and 3H-LKA
in various vehicles were determined.

After oral administration of an emulsion of
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TaABLE VI. Effect of Vehicles on the Lymphatic Absorption of LKA and LK-903

Compounds Dosage form Percent of the dose absorbed vig

(Dose) & lymphatics within 24 h

3H-LKA (83.5 mg/kg) 0.1% Nikkol (10 ml/kg)
Lecithin (170 mg/kg)

SH-LK-903 (100 mg/kg) 0.1% Nikkol (10 ml/kg)

0.1% Nikkol + triolein (500 mg/kg)
0.1% Nikkol + triolein (3 g/kg)

Lecithin (170 mg/kg)

6.7+10(n =3)
479+64(n =4)
31.1+58(n =3)
20842 (n =3)
21.7 (n=2)
414+35(n =4)

Each value represents the mean or mean = S.E.

100 mg 3H-LK-903 in triolein 500 mg or 3 g and
10 ml/kg of a 0.1% Nikkol solution, the lymphat-
ic absorption rates of 3H-LK-903 were 20.8 and
21.7% of the dose, respectively, and 31.1% after
oral administration of 3H-LK-903 alone in 0.1%
Nikkol (Table VI). When 3H-LK-903 was orally
administered as an emulsion in a lecithin (170
mg/10 ml/kg) solution, the absorption rate of
SH-LK-903 was higher (41.4%) than that after
oral administration of *H-LK-903 in 0.1%
Nikkol. Similarly, when *H-LK A was orally ad-
ministered with lecithin, the lympatic absorption
rate (47.9%) was about 7 times of that (6.7%)
after oral administration of 3H-LKA with
Nikkol (Table VI).

Discussion

The lymphatic absorption rate of 14C-LK-903
labeled at the glycerol moiety was 18.1% of the
dose in 24 h and that of 3H-LK-903 labeled at
the cinnamic acid moiety was 31.1% (Figs. 3 and
4). From these results, it was concluded that the
SH-LKA formed by hydrolysis of 3H-LK-903
was absorbed via the lymphatic system, but the
free 1*C-glycerol formed by hydrolysis of
14C-LK-903 was not absorbed by this route. In
fact, when 3H-LKA was administered to rats,
6.7% of the dose was recovered in the lymph in
24 h (Fig. 6). Gidez et al*>®) and Borgstrom!”
have also reported that the liberated glycerol
from glyceride was hardly absorbed via the
lymphatic system.

The TLC-autoradiogram of radioactive com-
pounds in the lymph after oral administration of

14C-LK-903 revealed two bands (2 and 3) of the
monoglyceride fraction, as shown in Fig. 5.
Band 2 was LK-903 and the other band was
regarded as an isomer of LK-903. Since LK-903
is the trans form and an a-monoglyceride ana-
logue, presumably band 3 is either the cis form
or the B-monoglyceride analogue of LK-903.
The Rf value of band 3 corresponded to that of
an authentic sample of the cis isomer of
LK-903, but not to an authentic sample of the -
monoglyceride analogue. Therefore, band 3 was
attributed to the cis isomer of LK-903. The ra-
dioactive compounds in the lymph collected
from rats administered 3H-LK-903 consisted of
LKA, LK-903, diglyceride analogues and trigly-
ceride analogues. Also Aso et al. ¥ have found
that LK-903 and its higher glyceride analogues
appeared in the chylomicrone after administra-
tion of the labeled LK-903. Therefore, it is con-
sidered that LK-903 and LK A can penetrate the
intestinal mucosa and be further incorporated
into higher glyceride analogues and absorbed
via the intestinal absorption route of fat or free
fatty acids.

Mattson et al.,'® Borgstrom et al.'?) and
Savary et al.?2?’ have found that fatty acids bound
at the «- and o'-position of the triglycerides
were hydrolyzed rapidly by pancreatic lipase
while fatty acids at the B -position were hardly
hydrolyzed. In the present investigation the
ester bond at the a-position of the glycerol
moiety of LK-903 was not hydrolyzed, but the
ester bond at the B- position of the triglyceride
analogues of LK-903 was hydrolyzed by pan-
creatic lipase in vitro. This may be due to the
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possibility that (1) the a-methylcinnamic acid
moiety of LK-903 have steric hindrance against
the pancreatic lipase action, and (2) isomeriza-
tion of fatty acid at the B -position to a-position
of the glycerol moiety occur and the ester bond
on the a-position is hydrolyzed by the pancreatic
lipase.

In the study on the mechanism of intestinal
absorption of monoglycerides, Johnston et
al. 2122 found that the ratio of 3H/*C of a-, o'-
diglyceride or triglyceride synthesized by cell-
free suspensions of intestinal mucosa was very
similar to that of the original doubly labeled «-
monoglyceride composed of 1*C-glycerol and
3H-oleic acid, indicating that the intact «-
monoglyceride could be directly converted into
higher glycerides. In our experiments, when
doubly labeled LK-903 (3H/'4C = 1, corrected
ratio) was administered orally, the values of 3H/
14C of the monoglyceride, diglyceride and trigly-
ceride analogues in the lymph were 1.2—1.5,
1.7—1.9 and 1.9—2.7, respectively (Table IV).
These results indicated that (1) a large part of
LK-903 was absorbed as such, (2) some doubly
labeled LK-903 was hydrolyzed in the intestinal
mucosa and (3) some 3H-LKA formed by hy-
drolysis was again utilized to synthesize the
higher glycerides. Since LK-903 was not hydro-
lyzed by pancreatic lipase, LK-903 in the gas-
trointestinal tract may be hydrolyzed by other
enzymes, such as aliphatic esterases or an in-
testinal lipase reported by Senior ez al. 2

Lecithin significantly increased the lymphatic
absorption of LK-903 and LKA. Similar results
have also been reported in the studies on the
bioavailability of LK-903.24 It seems probable
that lecithin works effectively on the formation
of micelles which are necessary for the penetra-
tion of LK-903 into the mucosal cell wall2
and/or on the formation of chylomicrons which
are important for lymphatic absorption of fat.
On the other hand, the high dose of triolein de-
creased the absorption of LK-903 as shown by
Aso et al.®) These results can be explained by
assuming that the high dose of triolein may have
decreased the partition of LK-903 from the
emulsion phase to the micellar phase.
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