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Abstract

Previously, we have shown that green tea extract lowers the intestinal absorption of cholesterol, fat, and other
fat-soluble compounds. We conducted this study to determine whether green tea extract affects the rate of “C-oleic
acid esterification into various lipids in the intestinal mucosa of rats. Male Sprague-Dawley rats were had free
access to a nutritionally adequate AIN-93G diet and deionized water. Initially, the rat's mucosal content of total
lipids was measured following 1 mlL olive oil administration with (green tea group) or without (control group)
100 mg green tea extract powder. At 1 h and 5 h, intestinal segments were extracted for total lipid analysis. Secondly,
to measure mucosal esterification rates of lipids, an abdominal incision was made along the midline, and a 10-cm
long jejunal segment of the small intestine was ligated in siti. Then, micellar solutions with or without green
tea extract were injected into the ligated jejunal segments and incubated for 10 min. The micellar solution contained
200.0 pCi “C-oleic acid, 200.1 umol unlabelled oleic acid, 66.7 yumol 2-monooleoylglycerol, 66.7 1mol
palmitoyl-sn-glycero-3-phosphocholine, 2.2 mmol glucose, 50.0 pmol albumin, and 16.5 mmol Na-taurocholate per
L of phosphate buffered saline (pH, 6.3) with or without 8.87 g green tea extract powder. At 10 min, each rat
was sacrificed by cervical dislocation under anesthesia and the segment was removed for lipid analysis. Significant
differences were observed in mucosal friglyceride content at 1 h and 5 h in rats given green fea extract. Significant
differences in the rate of "“C-oleic acid esterification into triglycerides and phospholipids fractions were observed
between control and green tea groups. However, There were no significant differences in other lipid fractions.
These results indicate that the lowered esterification rates of *C-oleic acid into triglycerides and phospholipids
fractions is attributable to presence of green tea extract. This may be associated with an inhibitory effect of green
tea catechin on the mucosal processes of lipids, leading to the inhibition of intestinal absorption of lipids.
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o] fshlipid emulsification), 7}<F3-all(lipid hydrolysis),
micelled A, 1211 A%AEZ 2474 (luminal uptake &
transport)= Wl = AT rhedolth
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= &R A EI 3 FolglS ), cholesterol=
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DA E ATA o BFAJD DA SFME A
o] 2~H| 23K mucosal esterification of lipids) 7} =x}5=25
o o)aiM FaFe N=AIE AABH] A i vivo el
A 87 2o HColeic acide] 3 micelleS 729
3hoq, A% 24 2] cholesteryl esters(CE), triglycerides(TG),
mono- and diglyceridesMDG), free fatty acids(FFA), ~18] 31
phospholipids(PL) S 229 & wju, A5+
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TA7AZ E'Y(green tea extract powder)o]| T},

FAFEE TR S5 T8 catechin TF9F FEE
T3] SsiAl, £ 1082 mgS 100 mL S/ =
108 3] 43t &, high pressure liquid chromatography (HPLC)
2 F9 cateching £¢l3th o] A%+ HPLC (Beckman
Instruments, System Gold Nouveau software, Fullerton, CA,
USA)9l| Cis column(Alitima Cys, 5 um, 4.6 x 150 mm, Alltech
Associates, Deerfield, IL, USA)©.2 43}, 210 nmoi| A
2] 8-1)|(83% water/17% acetonitrile/ 0.05% trifluoroacetic
acid)E ©]&, 1 mL/min®} f-&°02 Fejsle] T5g ALt

SFATHS,17).
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FEAR) AR Aol g gl (American Instituie
of Nutrition, AIN, USA)7} 23 3}= AIN-93G F-Z+alo| &
TFsted ARE-SHIATH(18). o] A{o]2] mineral T egg
white T 2 7o) o, XO R soybean oil-& A
ate] EF2lol & St3lth Aol2A 2 Table 29f

Addol AME FE2 473 F <F 270 ) male Sprague-
Dawley 2 (FUAAEE)0I™, oF 277 wH AL
i AFFFET SRR 22 4 20, dueE
55 + 5%, 12 h light-dark cycle)ol| A As<F4X| 7} 1| ¥
MR caged AMHTEA FEE S/ ad libitum FF2
o] 27l A ARFEIIT 2 F3F HS717tE 7 F
FEAGY ojfHUT AMRH FEEY I AT
300-350 go]ith.

Table 1. AIN-93G diet compositionl)

Ingredient Amount (g/kg)
Egg white 200.0
Cornstarch 528.5
Dexirose 100.0
Cellulose 50.0
Soybean oil” 70.0
Mineral mix 35.0
Vitamin mix 10.0
Biotin (lmg/g biotin sucrose mix) 4.0
Choline Bitartrate 2.5

"Formulated and supplied from Dyets, Bethlehem, PA, according to the recommendations
of the AIN.

“Contained 0.02% tert-butylhydroquinone.

Olive oil ¢ ¥ &3 ¥ SXYS A S4AY
st M4

Ao AR BES oF 20 A7E BANT B, AAF
o] (gastric intubation)¥ olive oile] U7 g+ Al7te] 23] 2
$a) 7 Do) 249 mucosa SO A G o] Hxbe]
o8 M G WA AE] 9alA, 100 mgHPLCY
93} & catechin &2 oF 5638 mg; Table 2 42)2] green
tea extract 5L} E81% 1 mL olive oilS 702 Y5}
At} A8l green tea extract £ 100 mg2 Algdo] kg
A= 6242) =217} 68k catechin ool df BFETHS).
g o) A Fo] vk (gastric intubation) © 2. olive oil= &
olgl & 1 Al7ZF Z18]3r 5 h ® o v}3(2.0% isoflurane in
1.5 to 2.0 L oxygen) AEf 3}of| A H-Y-(abdominal midline)
A% %, oINS Tehohs 24 42O 15 em e
23] mucosa 5& SaeATh FA T £
&2 Folch (19 W o2 FEHUUY. T8AY &1
= thin layer chromatography B 0.2 F-2] %] Q] TtH4).
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Micelle A Z=H|

FEAH ALLH micelle £H-& 200.0 uCi “C-oleic
acid(specific activity: 55 mCi/mmol, radiochemical purity:
99.0%, American Radiolabeled Chemicals Inc., St. Louis,
MO, USA), 200.1 pmol oleic acid, 66.7 pmol 2-monooleoy-
lglycerol, 66.7 ymol palmitoyl-sn-glycero-3-phosphocholine,
2.2 mmol glucose, 50.0 umol albumin, and 16.5 mmol
Na-taurocholate per L of phosphate buffered saline (pH, 6.3)
£ 7| E0 R of, A4ATO] micelle &UL SAFEE H
(green tea extract powder)©] 8.87 g/Lo] =E 2 F7}5%)
tH20). Z42he) 8-Ae % -&-9}17|(ultrasonic homogenizer:
HD 2200; Germany)E ©]-&, 72315 i} Micelle &N
A Zo) AFE-H Al eFE-2 Sigma-Aldrich Chemicals(Sigma-
Aldrich, USA)ol| 4] #3515t

2% segmentZ 0|28 '“C-oleic acidel oAH=3}
&4
Ul ALEE FEE oF 14 A1 BA V10 AR 3,
A FFol A&y = v A (2.0% isoflurane in 1.5 to
2.0 L oxygen)ol| 4] #-5F-(abdominal midline)7} 7] ¥&-% %)
‘Ligament of Treitz’ol| Q2 H 4% 915 H¥E gauze
Holl 7@ £, o] ligamentol] AZE AolAAE L=
el AEHe) oF B8 At Hel® sutre silk@-0 Silk) =
251 A w538 sFtH?20). 800.0 pL micelle -8-0-2
I mL 341 o), g AlE 2 A vhE So=
DoFHTE 18] 31 Ligament of Treitzol] njgdl »& 24
52 Q913 713 WY B3 29w 2ok 3
10%- %9, cervical dislocation '] © 72 3| AA]7] 3
msE 2% F94E 7ol ZH-8-E (luminal content)E <}
10 mM Na-taurocholate= 5 mL Krebs-Ringer phosphate
buffer(pH 7.4 3H A3, et & g5 7=
“C-oleic acidE =7 (Wallac 1414: Beckman Coulter Inc.,
Fullerton, CA, USA)3I3ITtE 5% 2% F-919] &% ¥
x9] “C-oleic acid9] 282 24 317] Y8, Folch &
(19)9] ARFEE o 8, BAEHE 2ZIAAT. 27 A
2 segment®) TP RS 2A517] F1AHA mucosa AR
= BCA &4 kit(Pierce Chemical Co., Rockford, IL, USA)S

ol g, &% B9 Pd FEE 259
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Solid phase extraction(SPE) 2ol <t A& =x
X xjato| 235

227 A|4-& SPE ¥8|%|(SPS 24, Varian, Harbor City,
CA, USA)2} aminopropyl solid phase column(Bond Etut
NH,) o]-8-3led - rh20). 8% 2le] =8 = CE,
TG, MDG, FFA, “12]31 PLo|t}. #8% 7+ A2 A4
427182 7% 2 cocktail ¥} £3+8F & “Cooleic acid &<

SR F FUT YA ZEE 100% doseZ 7 31

2%t o, H8 % AWERZ esterification I & A A
2l X% 242 Aetgrk olu) Bud kS s
of, “Cooleic acid7} zt AW} Eg o2 o~ =23ld H-g&
nmoles of “C-oleic acid /10 min /100 mg tissue protein O =

el Qo

EAIX2

A e H A Y AKX means + SD)E LHE}
WL, vl 42| H] 1= Student’s ttest® Sloq
patel 5% vivtd Wi AR o= felido] lvkal #g
S T

27 9 1

ZAFEE 229 catechin =4

Aol ARH SAFEE U9 8 catechind]
€ Table 29} 2t} 100 mg% = YERES |, o] F'dof
¥3rE 8 catechin® EGCG=Z °F 60.03 mg% = UH-5&
A8tk ©heo @ ECG(17.01 me%)olglon], EGC
(14.07mg%) 9+ EC(8.89mg%) &= Uho o2 9 A& =
o SIS ol2lat A% vl &e HuEE 494 4B
8185} fA1sPA Uelsen, Belel ofd ARINE £
AR AR 24 BIHRTHG).

Table 2. Catechin content in green tea extract (GT) powder

GT catechins ~ mg/100 mL. mg/100 mg GT extract powder ~ mg%
EGCG" 36.62 33.85 60.03
ECG 10.38 9.59 17.01
EGC 8.58 7.93 14.07
EC 542 501 8.89
Total 61.00 5638 100.00

1)EGCG, epigallocatechin gallate; ECG, epicatechin gallate; EGC, epigallocatechin;
and EC, epicatechin.
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=212 EE BUS LA Fo] WS Bla] 879
Ao 2 olive oild} E33t] UL wf, 4343
Az B0 A% AEZ o] ETE F
Table 3of] YERHRATE 2F Apghe] =52} 67k &)
(100 mg)Z olive oil7} &3}sted 13 +7F F+UF = o,
Z 2 Wk (total lipids)-& B W3} FZaftol| A, 14]710]
3t Tof, Z+7} 4.6 + 0.8 mg, 3.5 £ 1.0 mgo| ) 3L 54]71o]
A3 A A A= 3.8 £ 09 mg, 30 + 090]9on, 187}
o] vl M= ghheke Aol Aoy FAHCE Fe
ARl zle) 7} Atk o] = ZhAl| 323 (intestinal mucosa)ol]
A 072 e o] Hajol| Qe ko] 1] gt
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A & Uk 28y o] FAEE FollA FAAY
(triglyceride) iRt EeleiM BluwE shd, AAFo &
117k At Al ol A Wl 2 4 & o' (green tea group)©]
A Z¥Zy 465 + 4.0%, 362 + 421% % ER) Haf52E
ofsix TgAEY ko] foldo dase AL &
T ATk A FAGR] SAIZTe] A A - M = Bt E)

Aol FgAME ghefo] 742} 56.7 + 6.2%, 43.1 +
Sl%i LHELE, o 5‘5; l-ﬁ-?—’?%fﬂ iﬁﬂoﬂ %HH %.cq

‘é‘l F3l) 2y o] L‘:‘X} catechmoﬂ ] s)

A 4F Tl EaE0] AAEYE o d¥E(1510
A = W, T 5 WARE aelm sAjzhel] BEE Aad
B3 o243 ol ol el Ao A

7} o] w(intestinal lipid transport) & =FA| 2k
WA 2} & 4 O]L‘* Ay H 30 2 o] o] F(transport into
ZAVE| HiH, oA
=2} catechin®l] <3} A Eé:f.tj_r
]E EE?} =2} *é%oﬂ olalix FreBlEl A om oA
, = AF catechin =8 % 5, EGCG7} 7V
b5 e Gt 2l TECIS 2 4
S0l &) AA ddE BITHLS). ol o AR
AW daEd AEAIZIE, B3 AR 9siA
mucosacl] &= ZHF Aol Zﬂ“" AlZto) Zhag o 24,
AIA O 2 A0 RO o] F(F, o] AAHAUE A

the 1ntest1na1 lymphatic system) 3% 2
/\]‘6-] oﬂ};‘l ll_"_x]_:/'?-; 11 ];]:

AFMZ UlollAel “C-oleic acidel o|AHI=3}

=255 5 0] AAE Wl “Coleic acide] o 2 H]
23} o n|x)= Jak2 Table 49} 18 (Fg Doz e}
Witk Sap A RS 318811 S micelle 98-8 AR}
FARE W, 10 8 Fokf 2% hok oo} A5
ZRko 2 BulE ¥)E-5 100 mg F 10 min F<9ko)] =) uRAL
“C-oleic acid7} z:aﬂ z3lat= _15:& VebiTh o)
TG, PL, CE, FFA 12l31 MDGe} A% H-3lo 7 Hujg
H]-&& Z}7} 528 + 6.1%, 182 + 3.3%, 1.5 + 0.2%, 1.38
+ 0.20%, 0.09 £ 0.02%= Vel A8}, Grvba of A
22 lumenol A ’\ﬂ/‘ﬂii 219 & | E-E(96.0%)<]
“C-oleic acid= A A3} Qlx]d g Bygl= 28 vk
% & sion), CBzel ol aslashs A wisA) o
e dded 9 oluf ZAPdF= F-Fsl= micelle
Ss 08 A8 2o A2 192 #0 g AL ul,
“C-oleic acide] ¥¥(%)= TG, PL, CE, FFA, MDGo|| A]
Z}2} 41.3 + 3.1, 109 + 3.1, 1.4 + 0.2, 1.03 + 0.04, 0.06
+ 0025 YERSTE o] 23t By = =3 o] Eafsh et
B(2F 96%) 9] "C-oleic acid=, H|s - # -§-2] A<
S/AA T A 8o R o AH Z3}H o

ARREE 2L B AN $A 5 A ) 1) 4
o ogt T2 ¥iwalr] YA, 23 E A 2 2
B3 2 o] o AH| 23 HEE Y ZE(contro) =X}
=5 6&%6}% A8 H(green tea)E H|wshH, AR
13 o 29 "Coleic acid ol ~F| 23} H]&0] ¢F21.7% 7+
AFE AL HAT F Uk ol ZAFEEd osiA
.é:%b‘ﬂf{ m ] 1 }\zuﬂu. x]HL_J ;HE‘L/H 3_1].244 _z:l%xq o]
HAQD of| 2E| 28} o] Fo]AQ1 Alo]m A H = Zié
B AR WA ik o) H4) E B %

catechinol] 2]3)|A A7A| 3 W) X|Hke] 2 I ol A qu

dFed Aste s

oko A x)ul, ok 4017 ﬂzt He As B AY AIA

2T 5 YA &

A
A He o] F F8 AES oA FdEte
chylomicron®] &/def] dakE vjA AsdAZe] 4t
V= PR A Bt Aol Q. 13y 7]E CE,
FFA 121 MDGC.22] “Coleic acid ol ~H| 238}= 2tx]
Arget A} QR 2o gl vlsiA Ao LAY
34 ¢Ftar v w v A THe] BlmdM T f-o A4

Aol 7F A SkA] etk

Table 3. Mucosal content of total lipids and triglycerides at
designated intervals after olive oil-green tea extract powder
mixture administrationl),2) ’

Total lipids Triglycerides
Group
[ h 5h 1 h 5h
(mg/100 mg of mucosa) (% of total lipids)
Control 46 + 0.8 38+ 09 465 + 40% 567 £ 6.2%
Green tea 3.5 £ 1.0 30+£09 362 +421 43151

"Values are means + SD, n = 4.
Y Asterisks (*) denote significant differences (P < 0.05).
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Fig. 1. Rate of 14C-oleic acid esterification into different lipids in
the intestinal mucosa of rats. |
Means with different superscript letters at each fraction differ at P < 0.05. Abbreviations

used: TG, triglycerides; PL, phospholipids; CE, cholesteryl esters; FFA, free fafty acids;
and MDG, mono- and diglycerides. Values are expressed as mean + SD, n = §.
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S ENEREEE R IEE R PR LRI
Ads Adder dgsle 711 o Qlth aEu,
Leslie 5(22)2] <15t 9], flavonoidsol] 2]8iA] AAA
3 "ol 23k multi-drug resistance P-glycoprotein®]
Mol 2 gl gdo] JE e Tk vta K
519 3L, Conseil 5(23)% flavonoid®l] ]3| 4] ATP-binding
protein H-+= steroid-binding proteinol] &g Fo] AL
AAE o UATaL HuE stk ol e e a1
= o, 29 F2 B4 EY catechino] A X ¥ B
FAE W] EAste ohekgt A &9 (transporter) Lt
= ol 2 25k Hojste Tk E4 0 4TS
Fol, A E W29 75 AAE 7ol svkx
ool Huk o7 APeNH AN, HREEEA 9
pancreatic phospholipase A, &4 A 283} A Hke] 43}
2ol A WH@), B A oA A" AFFAH I oA
o] FAE A A A FAA 2 AR
esterification rate 7FAAY =& nda] & uj, o)A Holo]
TEAGCAA A =2 ogt 2AF AW F AAES
Ao w SN stE A9Eo]

= O
oo BlE Al a4 AW 5 AAEYT B,
A=

Ol

A E YoM =AaFEES A4
AN dl~H 23 o A2 Hosle 4E
acytransferase®| 2ol w|X| = JaFS A3}
o] F2 A¥-, BGCG, ECG, EGC, ECH 2 A&
ZAbshE Aol

g o

o] A¥g Z2FE 0] PH 2% mucosadl 4] “Coleic
acid®] o 2| 238} I el oW FFe A=A E AR}
7] Y18 A E ATk WA, olive oil & o E 7hA] Fo
g= W, 1AZF L2]a SAIZE Foll, ;A Ee] ¥go]
ofsliiA 27 mucosa Wl FAH FAA o] Hrpt 7ha
StEAlE ARIATE 28]l A 2 Yol FA; A&
o &JafA 2t Ao 2 FColeic acide] Fulu|&o] 3
= WA AT o] A3 AHE-E micelle 8-
200.0 uCi "C-oleic acid, 200.1 pumol oleic acid, 66.7 pmol
2-monooleoylglycerol, 66.7 pmol palmitoyl-sn-glycero-3-
phosphocholine, 2.2 mmol glucose, 50.0 pmol albumin, 17
3l 16.5 mmol Na-taurocholate per L of phosphate buffered
saline (pH, 6.3)%& 7|22 2 3}, A& 2] micelle &N
ZxtFEE HE i (green tea extract powder)o| 8.87 g/Lo] &
T2 Z271¥ 0t} Ligament of Treitz £-9o] 9IZ2% A%
w.9lo] oF B At AW suture sik@-0 SINZ =51
w54 2] §F %, 800.0 ul micelle -&-4-2 w5 A ed &%
o el S0 FYUstel, 7] L P& B AYAA

At} 105 o)), cervical dislocation HH 0 2 3] A7

58 2% FE 7Ado] Ful8-E(luminal content)®] Zh

= “Cooleic acid® =339t FE5H 27 Hollx] 22

Auro 2 “Cooleic acide] EW&S =Astuch &%

mucosal| Al FA| 2 HxFEE e diFs BA]

ororon}, o]% A wel Mg feHoz HaH
14

A2 =

o] :=F2 20059 HRAA(REJNAAL S StaAT
g ers e s Te] A4l (KRF-2005-
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=NF

ro

1. Cabrera, C. Artacho, R. and Gimenez, R. (2006} Beneficial
effects of green tea--a review. J. Am. Coll. Nutr., 25,
79-99

2. Harbowy, M.E. and Balentine, D. (1997) Tea chemistry,
Critical Rev. Plant Sci. 16, 415-80

3. Graham, HN. (1992) Green tea composition, consumption,
and polyphenol chemistry. Prev. Med., 21, 334-350

4. Wang, S., Noh, S.K. and Koo, S.I. (2006) Green tea
catechins inhibit pancreatic phospholipase A, and
intestinal absorption of lipids in ovariectomized rats.
Alcohol and skeletal muscle disease. J. Nutr. Biochem.,
17, 492-498

5. L est, HB., Noh, S.K. and Koo, S.I. (2002) Green tea
extract inhibits the lymphatic absorption of cholesterol
and a-tocopherol in ovariectomized rats. J. Nutr., 132,
1282-1288

6. Muramatsu K, Fukuyo, M. and Hara, Y. (1986) Effect
of green tea catechins on plasma cholesterol level in
cholesterol-fed rats. J. Nutr. Vitaminol., 32, 613-622

7. Yang, T.T.C. and Koo, MW.L. (1997) Hypocholesterolemic
effects of Chinese tea. Pharmacol. Res., 35, 505-512

8. Suzuki, H, Ishigaki, A. and Hara, Y. (1998) Long-term
effect of a trace amount of tea catechins with perilla



10.

1.

12.

13.

14.

15.

%3} 3&%o| 87 2442 A

oil on the plasma lipids in mice. Internat. J. Vit. Nutr.
Res., 68, 272-274

. Chan, P.T., Fong, W.P., Cheung, Y.L., Huang, Y., Ho,

WKK. and Chen, Z.Y. (1999) Jasmine green tea
epicatechins are hypolipidemic in hamsters (Mesocricetus
auratus) fed a high fat diet. J. Nutr., 129, 1094-1101
Hayek, T., Fuhrman, B., Vaya, J., Rosenblat, M., Belinky,
P., Coleman, R., Elis, A. and Aviram, M. (1997) Reduced
progression of atherosclerosis in apo E-deficient mice
following consumption of red wine, or its polyphenols
quercetin or catechin, is associated with reduced
susceptibility of LDL to oxidation and aggregation.
Arterioscler. Thromb. Vasc. Biol., 17, 2744-2752

Xu, R, Yokoyama, W.H., Irving, E., Rein, D., Walzem,
R.L. and German, J.B. (1998) Effect of dietary catechin
and vitamin E on aortic fatty streak accumulation in
hypercholesterolemic hamsters. Atherosclerosis, 137
29-36

Chyu, K\Y., Babbidge, S.M., Zhao, X., Dandillaya, R.,
Rietveld, A.G. and Yano, J. (2004) Differential effects
of green tea-derived catechin on developing versus

>

established atherosclerosis in apolipoprotein E-null mice.
Circulation, 109, 2448-2453

van het Hof, K.H., Wiseman, S.A., Yang, C.S. and
Tijburg, L.B.M. (1999) Plasma and lipoprotein levels of
tea catechins following repeated tea consumption. Proc.
Soc. Exp. Biol. Med., 220, 203-209

Hodgson, J.M, Croft, K.D., Mori, T.A., Burke, V., Beilin,
L.J. and Puddey, I.B. (2002) Regular ingestion of tea
does not inhibit in vivo lipid peroxidation in humans.
J. Nutr,, 132, 55-58

Wang, S., Noh, SK. and Koo, S.I. (2006) Epigallo-
catechin gallate and caffeine differentially inhibit the
intestinal absorption of cholesterol and fat in
ovariectomized rats. J. Nutr. 136, 2791-2796

16.

17.

18.

19.

20.

21.

23.

o aE| =3 Gl VA FF

455

Koo, S.I. and Noh, S.K. (2007) Green tea as inhibitor
of the intestinal absorption of lipids: potential mechanism
for its lipid-lowering effect. J. Nutr. Biochem., 18,
179-183

Dalluge, 1.J., Nelson, B.C., Thomas, J.B. and Sander,
L.C. (1998) Selection of column and gradient elution
system for the separation of catechins in green tea using
high-performance liquid chromatography. J. Chromatogr.,
A 793, 265-274

Reeves, P.G., Nielson, F.H. and Fahey Jr, G.C. (1993)
AIN-93 purified diets for laboratory rodents: final report
of the American Institute of Nutrition ad hoc writing
committee on the reformulation of the AIN-76A rodent
diet. J. Nutr., 123, 1939-1951

Folch, J., Lees, M. and Sloane-Stanley, G.H. (1957) A
simple method for the isolation and purification of total
lipides from animals tissues. J. Biol. Chem., 226, 497-509
Noh, S.K and Koo, S.I. (1997) The lymphatic absorption
of lipids is normalized by enteral phosphatidylcholine
infusion in ovariectomized rats with estrogen replacement.
J. Nutr. Biochem., 8, 152-161

Tso, P. and Fujimoto, K. (1991) The absorption and
transport of lipids by the small intestine. Brain Res. Bull.,
27, 477-482

. Leslie, EM., Mao, Q., Oleschuk, C.J., Deeley, R.G. and

Cole, S.P. (2001) Modulation of multidrug resistance
protein 1 (MRP1/ABCCI1) transport and ATPase activities
by interaction with dietary flavonoids. Mol. Pharmacol.,
59, 1171-1180

Conseil, G., Baubichon-Cortay, H., Dayan, G., Jault,
J.M., Barron, D. and Di Pietro, A. (1998) Flavonoids:
a class of modulators with bifunctional interactions at
vicinal ATP- and steroid-binding sites on mouse
P-glycoprotein. Proc. Natl. Acad. Sci. U.S.A,, 95,
0831-9836

(A4 2008 24 59, A9 2008 4€ 259)



