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Effects of Dietary Lipid on Ethoxycoumarin Metabolism
in Isolated Perfused Rat Liver
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ABSTRACT

Using isolated perfused livers obtained from rats that have been fed saturated and unsatu-
rated fatty acid diets, the rates of hepatic microsomal oxidation of 7-ethoxycoumarin(EC)
to 7-hydroxycoumarin(HC) and the rates of subsequent conjugation of the produced HC
to its glucuronide and sulfate esters have been determined.

Prior lo preparing the isolated perfused livers, rats were fed either fat free diet. 10%
beef tallow diet, or 10% corn oil diet for 3 weeks. The rates of oxidation from EC to HC
and also of the subsequent glucuronidation of HC werc higher in the corn oil diet group
than those found for the fat free and beef tallow diet groups. When the concentrations
of infusing EC were increased stepwise, there was a dose-dependent increase for the release
of the glucuronide form of HC metabolitcs at the expense of the sulfate ester form. This
dose dependant shift observed for the comn oil group was more significant than those found
for other groups.

These results indicate that corn oil feeding has produced enhancement in the rates of
hepatic microsomal drug oxidation and glucuronide conjugation, the reactions catalyzed
by enzymes embedded in the hepatic microsomal membranes. '

KEY WORDS : dietary lipids - isolated perfused rat liver - ethoxycoumarin o-decthylation
and conjugation.
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Table 1. Composition of experimental diets

(unit . wt%)

Experimental animal groups

Ingradients
& Fat free Beef tallow Corn oil

Carbohydrate

mixture! 75 65 65
Cascin 18 18 18

(D,L-methionine) (0.1) (0.1) (0.1)
Far

Beet rallow - 10 -

Corn oil — - 10
Salt mixturc? 4 4
Vitamin mixture? 1 1 1
Celluflour 2 2 2

1. Carbohydrate mixture ; starch . dextrose © suc-
rose=70 .20 : 10

2. Sucrosc in fat-free group ; same amount of suc-
rose substitute the anount of the fat.

3. Salt mixture(g/100g salt mixture) ; calcdum ca-
bonate, precipitated 29.29 ; calcium phosphate,
dibasic 0.43 ; potassium phosphate, monobasic
34.31 ; sodium chloride 25.06 ; magnesium sul-
fate + 7TH,O 9.98 ; ferric citrate + 6H,0 0.623 ;
cupric sulfate - 5H,0 0.516 ; magnesium  sul-
fate - HoO 0.121 5 zinc chloride 0.020 ; potas-
sium iodide 0.0005 ; amonium molybdate 0.00
25 : sodium selenite « 5H,O 0.01.

4. Vitamin mixture(mg/Kg diet) ; thiamin chloride,
5 ; riboflavin, 5 : niacinamide 25 ; calcium pan-
tothenate, 20 ;5 pyridoxin chloride, 5 ; folic acid,
0.5 ; biotin, 0.2 ; cyanocobalamin, 0.03 ; DL-a-
tocopherol acetate(in 1.U.), 100 ; retinylpalmi-
tate(in I1.U.), 4000 ; ascobic acid, 50 ; chloecal-
aferol(in 1.U.), 400 ; cholin chloride, 2000 ;
menadione, 0.5 ; inositol, 100.
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Table 2. Fatty acid compositions of com oil and

beef tallow diets (unit : wt%)
. Dietary lipids
Fauty acid Beef tallow Corn oil
1420 3.3 -
16:0 25.5 9.4
6.1 3.4 0.1
18:0 21.6 1.9
18 11 38.7 25.5
18:2 2.2 55.2
18:3 0.6 1.3
saturated 50.4 11.3
monounsaturated 42.4 258
polyunsaturated 2.8 55.2
p/s ratio 0.1 4.8
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Table 3. Change of body weights of rats during experimental period (unic : g)
. Experimental period(days)
Diet —
Initial 15 21
Fat frec 102.3% 7.4! 135.6£ 7.3 163.8+ 8.8 186.4+10.5
Beef tallow 101.3£ 6.4 186.3+ 9.5 167.5112.5 1944+ 9.4
Corn oil 100.6£ 6.8 140.0£ 7.5 175.6x£13.1 202.7% 15.0

1. Meanzt S.D. of 15 determinants.

Table 4. Effects of dietary lipids on liver weights
and relative liver weight

Diet Liver weight(g)! Relative liver weight

(%)?
Far free 6.7+0.7% 3.510.3
Beef tallow 7.0 0.7 3.5 03
Corn oil 7.5+0.8 35103

1. Wer liver weight was measured right after the
liver perfusion.

2. Relative liver weight is the percentage of fiver
weight over body weight.

%. Meant S.D. of 15 determinations.
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Fig. 1. Total levels of 7-hydroxycoumarin formed from 7-ethoxycoumarin in perfused livers of rats treated
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Fig. 2. Effects of dietary lipids on the rates of oxidation and subsequent conjugation by livers infused

with 100uM 7-ethoxycoumarin.

**indicates significant differences from corresponding category in fat free group at p<0.01
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Table 6. Effccs of feeding fatty acis diet on hepatic microsomal cytochrome contents and mixed function

oxidase activity

Diet groups

Far-free

Beef tallow Corn oil

Cytochrome P-450 0.358+ 0.0011"
(nmol/mg protein)

Cytochrome b;
(nmol/mg protein)

Mixed function oxidase

0.288% 0.0023

7-ethoxycoumarin 0.45 £0.08
(nmol/min/mg protein)

UDP-glucuronyl transferase
p-nitrophenol 151 *£1.2

(nmol/min/mg protein)

0.559+0.0017 0.343+0.0019

0.265% 0.0016 0.265% 0.0021

0.52 £0.03 0.78 £0.04**

18.2 *1.4 21.6 *1.5°"

1. Meant 8.E.M. of 5 replications for cach trcatment group.
**indicaes significant differences from corresponding categorv in fat free group at p<(0.01

Table 6. Effects of dietary lipids on the rates of oxidation of 7-ethoxycoumarin(EC) and subsequent

conjugation of 7-hydroxycoumarin(HC)

Infused EC . . . . .
concetration Diet Rates of HC formation(nmoles HC/g. liver/min)
Free form Glucuronide Sulfate Total
(uM)
Fat free 1.05+0.09! 1.58£0.18 15271 0.39 17.651+ 0.59
25 Beef (allow 0.86£0.10 1.19£0.05 15.57+£0.72 17.69+£0.75
Corn oil 0.97£0.10 3.14% 0.22%% 15.65+1.48 18.6241.22
Fat free 2,49+ 0.29 3.75+0.40 19.541+0.77 26.20* 0.68
50 Beef tallow 2.57£0.11 4.51£0.28 20.06+0.85 27.07+1.01
Corn oil 2951 0.14 9.19% 0.54%" 19.17% 1.10 31.31% 1.08%"
Fat frec 4.03+0.14 5.78£0.31 22.21£0.80 52.4710.99
100 Beel tallow 4.62L£0.14 7.66£0.41 24.18£ 0.55 35.14%1.56
Corn oil 5.49+ 0.40™ 15.22+ 0.45%% 22.40%1.33 42.16L 1.58%*
Fat free 6.60+0.18 8.85+0.39 21.29X0.92 37.51£1.30
200 Beef tallow 6.88+0.07 9.47£0.59 20.99% 0.44 37.68+1.47
Corn oil 9.54+ 0.49%% 18.62+ 0.687" 22.184+ 1.36 50194+ 2,09

1. Meant S.EM. of 6 replications for cach treatment group.
indicates significant differences from corresponding category in fat free group at p<(0.05
**indicates significant differences from corresponding category in fat free group at p<0.01
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3} X v4ke] cytochrome P-450 H-+= cytochrome P-
48 ERAES BAEH AATERE {AAA
GEol} WekEA ] Al Frdve AgE
sl

§H TAEWAA sulfae TFE T2 A EEH
el A o] Fe] 2, glucuronide EF-& 4 F A 2t
WolA] olFolAE Aoz LA ATk T
ECE % 4gd HCel 38 48 vizd
A7} (Fig. 2, Table 6), sulfate LA 2] FALL
Al AelEztel] FHHQA Aol gl Ao= v
£.0] sulfotransferase?] AT = A uhibe] AF
53 BESALLY QA% 22T Aos 2
& 9len, o]d H|3le glucuronide EFSAS
Sg7|E HolFdAA Mg ZA JvEd Ao
n]2o] glucuronide X3 #ojdl= £49¢ UD-
PGT7} AX A EA]st7] &) 22Xy
49 g GBAL E2E FAN 2EA
EAEHE AL A7 e AT A
o2 Algdn

THSE EC 529 F7bd ek A4€ HC
EIFA ] Held A9 E9 ¥HESd-2(Table 6)
Conway $V3} Cha 9o A #29 #F 529
w2 EEA AG @4 4 dPgey, ojHE
A7z v Z¢ sulfate TS glucuronide E 3]
Hlste] 28t o] ¥ WA & SiFo] S &
WYY B 5 Yo, 2ol & AR A
EC7} Phase 112] X gdHg-o] Yojrprlel kA
Phase 1¢] 4t&hdh-g-o] A8 5lo] HC7Y Al Ad 5 ofof
Boke BHAM EC BREES) Fvld) wy =
FHHR e HEHFo] dojut, B¢7] EXFA

HHE Aold o)3] AX A vte] Hats o] 3l UD-
PGTY A E7} FIHUEE, 252 Phase I
g Sxr AAAHA FERYAFA AN £
A A (rate limiting step)o} 7] wl Eof %32
GHdME AAdBHolTZoA FEHOR sulfate
IAFEE T8 g ey & £ Qo

Ao E 499 g EY=E EXA
Wake] 4= &xA ] vxe WEE FEst
o PHo 2 olo BHE FEHAF EA(MFO
system 470w} UDPGT)E #4331 d ez
FANAAY E2 2ZAT F54U 3¢
AFE AX AT ERF= 5249 7)=d o
% 188 g FTIIEEN A4S FUHAA
oj9}Zo] kF e & E XF & FUME 7}
AL g g HAolgdk: Al AL AAE = ok
Ty XA {549 FENALY #AS
A7) fsAe Bk EatA Axge 4%
A€ SH3= FHo] Basojok @3lely o]
g drt thiwe 2 asojof Ao 7]
s RA=2

2 =

2 d7dAs oAy F74 BE ECY
e Aolg AEAFRFUE olgaal W)
T3 B R A 2ol A He] F7Fe} FEAL & T ot
45 Added dste AEdEy g3 22 24
#IE ddch

1) Sg571&40l9 His FAE4 ol 4
7lE4ole} Hste ECY} HCE O-deethylation
P w3e ROz VARG 9 25
F7] 4 o]F9 42 AXAHH HCH glucuronides]
X3 go] Zrlalg o) sulfate TFEL Fo)7}
AR

2) TAE 2ZARHA EASE FEWA &
HALEY ¥ 2 EHEE g FF cyroch-
rome P-450 2 cytochrome bs¢] g3k {AFS
e}, mixed functon oxidse ¥ UDPGTY #
Ao = E4575doEdA 713 4 el
o,
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Hoj A el mAo] FEUAE N E A

3) ECe] 413} AAEQ] HCo] AEANA E
5 AR F& 520 ECY #[Z A
HCo] AL W= tR2 o] sulfate ester
FAE F4sdAot BFAIE ECY FEIL
Foldel| wetA glucuronide EFA ] A4 ]
£o] F7p3ke A4 JehidY. ol d &R
o WE XY e A gL SFF7I
E2lo)e] 7hg EASA

ol 4ol Az HolAte] 2HL FEU AL
Qg nAH, &3] BEIALNY P T
HHo2 7t AT FE54 FTFE F9
2F AT o EASHE FEHAF B4 MFO sy-
stem¥ UDPGTS] &AL Z7FA]A A Phase 1 4t
37 A7} Phase 119 TEuHE-E A FIANZDE
a4 AUt
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