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Abstract

AIM: To investigate the effects of low-dose all-
trans-retinoic acid (ATRA) supplementation
on the concentrations of hepatic retinoids,
formation of polar retinoid metabolites (PRMs),
expression of microsomal cytochrome P4502E1
(CYP2E1) and liver injury in ethanol-fed rats.

METHODS: A rat model of alcoholic liver dis-
ease (ALD) was induced by intragastric infusion
of ethanol. Thirty male SD rats were randomly
assigned to four groups: group A was a control
group, rats of groups B, C and D were received
intra-gastric infusion of alcohol (8 g/kg) for 8
weeks, and rats of groups C and D were admin-
istered all-trans-RA at two different doses (150
ng/kg body wt in group C and 1.5 mg/kg body
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wt in group D), by intragastric infusion, for 4
weeks. The concentrations of retinoids in rat liv-
er were detected using high-performance liquid
chromatography (HPLC), the levels of CYP2E1
were measured by Western blotting, and patho-
logical changes in the livers were observed un-
der light microscope.

RESULTS: Retinoid (vitamin A, RA, retinyl pal-
mitate) concentrations in the livers of ethanol-
fed rats were markedly diminished (8.13 + 1.379
nmol/g, 0.077 + 0.029 nmol/g and 132.6 + 6.472
nmol/g, respectively, vs 21.43 + 2.944 nmol/g,
0.183 £ 0.037 nmol/g and 221.1 + 10.35 nmol/g;
P < 0.01) in group B animals compared with
those in group A animals. Furthermore, obvi-
ous peaks representing PRMs were observed
in extracts from the livers of group B animals.
In group C animals, the RA and vitamin A con-
centrations were raised to control levels and the
retinyl palmitate concentrations were partially
restored (P < 0.05). In group D animals, RA and
retinyl palmitate concentrations were completely
restored. However, the vitamin A concentrations
were higher than those of controls (27.26 + 3.149
nmol/g vs 21.43 + 2.944 nmol/g, P < 0.05). Histo-
logical observation of liver tissues indicated that
ATRA treatment notably reduced hepatocellular
swelling and steatosis, but the expression of
CYP2E1 was not affected by ATRA.

CONCLUSION: Low-dose ATRA treatment
can restore retinoid concentrations and abolish
PRMs formation in the livers of ALD rats, and
eventually ameliorates liver injury.
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acid; Retinoids; CYP2E1; High-performance liquid
chromatography; Western blotting
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I A 2 A K 4l R (RAYEEZ N, P -HPRMs T
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IEHThEERIEP R EZRTERY. HE ) et al
HFFTAE SEPR M st o 15 5 JHF 40 i 08 1 1t ki 4
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(Retinol). FLTEHEEFAE R i (retiny] palmitate)-

RAFI P bR AR 2 Bl PR I (retiny 1 acetate) ¥y H
Sigma/y ], HIEE(TREA)FE Cht(HTal) bR
AR BRA 7= 5. JoK SEE(r 4l
i BRSO T —) 45", CYP2E1Z i fE ik
P 8 R R 7R 22 - A B K27 B 2 0 T S e
KA MG, W2 R YG(ECLY I A Pierce A ]
FE i, S A S PR S B AL R R A2 S i A
WIHIARAT A AL SRR A HPL C ol 56 1
Waters/A 7 2E 77 269074 4r 25 55T, 9967 A
RGN %, ESEEFE%E E, Millennium 3,20/ A%
By TAEw,. (3% FE: Eurospher C 18 [ AH A+,
250 mm X 4.6 mm, 5 um(;* [ 4% [ KNAUER /A 7).
1.2 #4301 SD K BENL 7> 441 (A B

C. D4l), IEH AR (A6 H, LA (B, C.

D4 & 48 K. B. C. DA /K LA P
ERKE K500 mL/L ZEE W Wig, JTIAFIE N4
g/kgi iR, Zo0t2 wkiTFaE N I, 7 2Nk
P8 gkt i, 7 F M IRig. AZH DLAE & A 3
thokig, HRL&AMIE. 8 wk)a, C. DALFF4RIF
&5 7 ATRA ig, 7l 737 4 150 pg/kg. 1.5 mg/
kg, #F4:4 wk. S 420K B A Bk 2
B SRR ADRE SR K AR R SR U i i
— K. BN E, SARNRZEaER, REH
60 g/L/KA 0.5 mL/100 g ipBRIFE, (oI H M2
By, — U IFZPEE, 3000 r/min 2Ly 15 minZE L
W4y 23000 r/min 015 mindRAFILG.
CHR JFF I, EGET 23 I A 2 ] e A s 00 e,
AR R TR, BE S TN -80°C UK AFi fith 47

PLREAS .
1.2.1 retinoids - Z W Liu et al? ik

Jiik, BUFA1I2R£90.3 g, InAVK b 14 [FTHEPES
Buffer 1 mLAIFFE#0.5 mL, UK 4135 HU1 mL
ST, MR IINO.5 mol/L KOH Z ¥ 150
uL. /K EEESO uL. WAREEH100 pL, FEhn
A4 mLIE2Fe, BERTRH 1 min, R)J54°C 4000
r/min &0 10 min, $_E3E E S22 ik
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1 REAFEREBERNZTL. A: ; B: ig

A-B (x 200); C-D (x 100).

&, FAD T IIAG mol/LERR100 uL, X 4
mLIFE e E 8P DGR A, ZURIK T
IECPE, oK REF TR . Edka)
YR BEEUPR A Mretinoids 32 B R 44 78 8
ZAF R REAT, LUBjretinoidsi® )t /) i,

122 HPLC  : ()HPLCWBIAH: WA W%
-K(70 © 30, V/V, /K10 o/ LIETREL), % KB:
. ()i aAHBRJE T 1000 mL/L¥E A RF
%28 min, ¥ 10 minfWZEPMEARE 42300 mL/L#
WWAFI700 mL/LEHB, 28520 minff 26 E
41000 mL/L¥AB, J47£:20 min, /52 minft]
B FEIRI 421000 mL/LH AR, (3)#t#: 1 mL/min.
(AR K:: 340 nm. (5)RA. Retinol. retinyl
acetatefllretinyl palmitate 1 {E M 1] 4351 42223
min. 27.6 min, 32.2 minf146.7 min. (6)retinoids
Ko B TS E LU Arretiny | acetatelf)
HPLCUWE [ #7 4 Fe it

1.2.3 Western blot: JFZ1Z1£90.2 g, IIAAI KW
(100 mmol Tris, pH7.4, 0.1 mmol EDTA, 0.32
molEE#E, 0.1 mmol DDTHIE A M5/ PMSE,
Aprotinin, Leupeptin)VK_ 273, SR )5 BEA TR
ZET L 4600 r/minfZ05 min, B EIE, 8200
r/minZ .05 min, I _EiE, 275 000 r/min &L
60 min. FUTIEP A T UL M 100 mmol
Tris, pH7.4, 0.1 mmol EDTA, 0.1 mmol DDT,
1.15%(W/V)K CIFI20%(V/V) H ™. Bradfordtl
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(ECL) i ta, Xt gt i 52,
fEFISPSS11.548 it 4 R AT
Goit 2 E AR, ARG R Limean + SDFR R, TR
LR T S D8 28 7 22 0 A, 4% A B2 ) ] e
FVEZEROL(LSD)IAT £ E L.

2 R

2.1 HE R A JH 40
LR e RS, A R HEA . ozl g ig 2l
JHF 40 B 1 B R R I A, 2 A T I
oafr, MR OREE 2 R, M 50E I, MAZ b
P Mg, 2% ks, IR EL. AHUE
A0 AR IRBE, IRFEAL X RN X AT 4% 1k 4 g
2. LEFigtRA 150 ng/kgdlfl ZEFig+RA 1.5
mg/k g4 JH- 41 B Jig 107 A2 M 45 B 2 £ e E S AL D
B, MRBCORAEICERTE, BBk, J0 40 i A1
ARINTE. HZEHEH RS (K 1).
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palmitate 20 IR/ T 60%240%(P<0.01). & 524k 5 JIT i retinyl palmitate %% [ 5 7K T~ (% 1).

M5 8al £ B g UM EL, XF LR i gt K i 4e TP
FIAHFIF(150 pg/kghll.5 mg/kgiiim)HIRA
BT IR A S & 22 1E 8 KF. #NAARA 150
ug/kg AR etinol & &k &2 A0 AT KF, #h 78
RA 1.5 mg/kgNE TR etinol & & - 2 7K
-, I ZE R WA TR L (P<0.05). S HR4L
il Z gl LU AT, 45 TRA 150 pg/kg il #5701k 2
JiF i retinyl palmitate 7K *F~(P<0.05), RA 1.5 mg/kgl]

MHPLC{ 3% Bl (KI2)nl &, 7Rl Llivig
HR AT, 21 min%26 minsk HIL B 4B
S Wretinoids Al PEACE = #1(PR M), 1My 4 Ff
7R AR 78 35 AT BH I EAZAR P = ()

2.3 Western blot XA R B IECYP2E1 6
KRR, fELBHES T, CYP2EIRRIL B3
THRE(P<0.01), KEEAEL R0 BALAGS. LRTig
JE4 FRAKNTE, 150 pg/kghll.5 me/kghh A W]
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PRMs:
A
RE . ZBsig+ ZB5ig+
= EERE S 7 BSigHA % . ,
(nmol/gFF4E4R) RA(150 ug/kg) RA(1.5 mg/kg) 4-0x0-RA
RA 0.183+ 0.037* 0.077+ 0.029 0.181+ 0.027¢ 0.179+ 0.023° 18-OH-RA
Retinol 21.43+ 2.944° 8.13+ 1.379 22.05+ 2.977¢ 27.26+ 3.149™ .
retinyl palmitate  221.1+ 10.35° 132.6+ 6.472 175.3+ 18.16™ 212.9+ 15.51° iYPéEAl’
PRMs,
PRMs
°P<0.05, °P<0.01 vs : 9P<0.01 vs ig .

FEARCYP2EL {4214 (P>0.05)(&13).

3L
KRR I, TR JH 5 25 0 JHF O 4 A= 3%
AT RRAR. B A Y B e B (IR W
JF), M e A MRESE & B F(RBP)4E
KZ LM, PP 4R AR C B RS, A
WEFCRIN, KKK ERAN OB, FFE4EE
#A. RAFlretinyl palmitate X ML 3E P RAKIE
PEBEAR, (HI% Fretiny] palmitateAS52 W i 5E
Wi, 5 Wang ef a/” FIChung et a/'""fRiE—3%.
LEETHiretinoids7E FFHE AR 3= 247 DU R 3%
BUskl: (1) L8 4 22 A A AR KR AF—Fil
S A AR, IE RS DU SR A P T
LT B (ADH) AL Bk £ 145 th T A
B (ALDH)SEAL I SR HE RS, A FAS &
L [F AT ADH. ALDHX&ACHHEE. 40
A sE g MEHADHAALDH, BHIE4E4dE RAK
RRAM. (2) ZHEF T AR A4 i €4 3£ P450
2E1(CYP2E1)FR L & 1 m, {4 5= AFIRAMK
R P P W S 22 (3) 2T A R
PR (AL A= 2 ARG AR TE 20 A IE % 8 IS h 4
ACAES L EA

PRMs:& R SR, fH54-0x0-RA,
18-OH-RAFI— e A A 11 747 PRMsYE
ALDJH 5 1 BT R AE I AE HE AR 4% ). Dan
et al”' O 7K TAE PR M s H AT T4 B a3 1k
ABATT ARG R g P K BRUTE A o PR Ms$ B K,
YE T HepG240 fia Rl AR 40 A, 45 FF i
PRM s LA J55 A0t A0 ] ] 46 f 77 =0 ik i 5 1A
T EUH A0 AL T ASEE 25 R R, PRM st
R BRTRDRS Y FFF 030 v B S v, 40 PR g K U
FLATRA 4 wkjiF, 2R FIE ATRAKLFRA TG
PRMs;7 4. [, 150 pg/kgZl R BT i 42
FA. RAFIMZE hRASE 4L B 1E 3 6 41
K, HFWEFretiny] palmitatefS 230K ; 1.5
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BT LML s 10652 21, CYP2EL
A2 /N T SRS AL e P =,
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