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The Role of Fatty Acid Binding Protein in the Fatty Liver
Induced by Alcohol or High Cholesterol Diet in Rats
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ABSTRACT

There is a marked increase in geriatde disease, cspecially liver disease, due to the continuous increase in alcohol and fat
consumption. Since the fatry liver, induced by alcohol or fat, is basically from abnormalities in the lipid metabolism, it is possible
that fatty acid binding protein(FABP) which is related to the fatty acid metabolism may also be abnormal in these livers. FABP is a
small molecular weight protein family present in cytosol in high concentration. It has been proposed as a fatty acid transfer protein
and as a binding protein responsible for controlling intracellular free fatty acid concentration. In this research, we have examined the
relationship between liver FABP and fatty liver induced by alcohol or high cholesterol dict. Rats were fed one of either semipurified
liquid diets; control diet containing 65% carbohydrate, 20% protein, and 15% fat or high cholesterol dict containing 1%(w,/w)
cholesterol or alcohol diet containing 37% of alcohol instead of carbolydrate. After 5 weeks of feeding period, all rats received
commercial chow diet for 5 wecks to examine recovery effect. Liver and blood samples were collected at 0, 1, 3, 5 and 10 weeks to
amalyze lipid compositions. FABP was purified from liver cytosol and injected to rabbit to obtain antiserum. Liver FABP amount
was determined by SDS-PAGE and western blotting methods. Fatty acid binding capacity was determined by binding of *C-
palmitate with the delipidated liver cytosol. Consumpton of aleohol increased serum cholesterol, triglyceride concentration and
decrcased HDL-cholesterol concentration after 5 weeks. Serum apolipoprotein B concentration increased after 3 weeks and LDL-
cholesterol and apolipoprotein A concentration changed after 1 week. Liver cholesterol and triglyceride concentration increased
after 3 weeks. Consumption of high cholesterol diet changed liver and serum lipid composition after 3 weeks. Swiching to normal
diet for 5 wecks did not normalize most of lipid composition in serum and liver except serum cholesterol, triglyceride and liver
cholesterol. Liver cytosol FABP content and the fatty acid binding capacity decreased dramatically after 1 week with alcohol
consumption. This results indicate that FABP content changes before the changes of blood or liver lipid composition, suggesting
changes of FABP may cause development of the fatty liver induced by alcohol and can be used as an index of detecting a early
development of fatty liver. (Korean J Nutrition 32(6) : 628~ 636, 1999)

KEY WORDS: free fatty acid, fatty acid binding protein, fatty liver, alcohol, cholesterol, lipid metabolism, fatty acid binding
capacity.
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Table 1. Composition of liquid diet(g/liter)

Component Control Alcohol Cholesterol
Casein 42 42 42
DL-met 0.6 0.6 0.6
Salt-mixture” 7.0 70 7.0
Vitarnine-mixture® 20 2.0 3.0
Choline bitarate 0.4 0.4 0.4
Cellulose 1.0 1.0 1.0
Xanthan gurn 3.0 3.0 3.0
Lard - - 5
Corn oil 15 15 10
Sodium saccharin 0.254 0.254 0.254
Sucrose 20 20 20
Maltodextrin 120 40 120
Cholesteral - - 2
Na-taurocholate - - 0.6
Ethano! - 455 -

1), 2) AIN salt and vitamin mixture'
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Table 2. Cumulative energy intake, body weight gain and food efficiency ratio of rats fed experimental diets for 5 weeks and switched to

chow diet for the next 5 weeks

Energy intake Wt gain
Wi
ks Groups (Kcal) @ FER
1 Control 236.6 + 13.0 83+ 76 0.04 £+ 0.02
Alcohof 190.2 + 8.5* 83 L 40 0.04 £ 002
Control 911.9 = 37.0 592+ 70 0.06 = 0.007
3 Alcohol 615.8 + 24.6* 417 £ 49* 0.04 £ 0.007*
High cholesterol 818.7 £ 16.8* 900 £ 638* 0.1 & 0.007%
Control 20074 = 370 117 £ 91 0.06 + 0.003
5 Alcohol 1360.9 + 24.3* 65.0 + 7.3* 0.04 & 0.004*
High cholesterol 1363.5 + 90.2* 1450 £ 8* 0.1 &+ 0.008*
Control 3798.8 £ 429 2750 £ 63 0.08 + 0.02
10 Alcohol 3998.2 - 54.1 219.2 £ 10.3* 0.05 £ 0.01*
High cholesterol 38398 = 174 286.7 £ 145 0.08 £ 0.02
Each value represents Mean + SE
*Significantly different compare to control group of same week(p < 0.05)
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Fig. 1. Concentration of Serum cholesterol and triglyceride of rats fed experimental diet for 5 weeks and switched to chow diet for the next
5 weeks. A: Serumn cholesterol. B: Serum triglyceride. *Significantly different compare to control group of same week(p <7 0.05).

2. 45 NA Y

1) 8% 84S X SYAHE HF

A@Ho] 5o T EF TAY 4 T E g
Fig. 1o Wetiigleh. 84 $4A% R Fdoue g3
AE ol st 2A S TE Ao veiyrt &
H AT R Z2HE FHFL 05T FYE ERiY
G3LTY FS T FULHEL 3F FRE], FAAT
< 55 FHEH 2T viEA frejdes gopxion 1
FHULHETS T BF 3F TR f444 Aolg
Yok a2 EFAISE 55 F9T 107 72 B

7 93 FELEE R FAYA o] A el A

Fom HRYUD. ¢ue 4 5F F IYAPsEE o
239 o8 o4 £T, DFALAE olg AHBE Wy
TGS ot ¥8 Aoz Eht 7149 dae
HANS DAYFY A2l Set

2) 8% HDL-B34AHE X LDL-BHLHE 8T

4 T €F HDLE284H% ¥ LDL-242H8 %
S= Table 37 2t} 839 HDL-EF4~HE &3 ¢

2 9 ZY2HE 4Fo oA ZaH N SH2H
=] 5 AFH 717 vl dste) Zstg ) o]g HDL-
H2HE gadEE 72y FYLHE 2ol g
a7t | At d=mee] A4 55 AF T =T

(Y

rot oy ow



632/% L7} FH 2 E Aol &7 Aukztat w4l A g

Table 3. Serum HDL- and LDL-Cholesterol concentrations of rats fed experimental diet for 5 weeks and switched to chow diet for the next 5

weeks
Wk Control Alcohol High- Cholesterol
5
HDL-C LDLC HDL-C LDL-C HDL-C LDL-C
0 542 £+ 23 348 £ 53 542 £ 23 348 + 53 542 £ 23 348 £ 53
1 444 + 35 323+ 47 414 + 29 48.7 = 4.8* - -
3 42319 308+ 57 455 £ 7.2 731 £ 47 345 + 4.4¢ 1614 & 16.1*
5 46.1 + 2.1 568 £ 11 359 & 49* 123.7 £ 17.6* 27.3 £ 2.7% 256.9 & 36.5*
10 468 =+ 14 294 + 39 337 +£ 0.7* 406 + 5.9* 259 + 2.2+ 549 + 6.1*
Each value represents Mean + SE
*Significantly different compare to control group of same week(p < 0.05)
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Fig. 2. Concentration of serum Apolipoprotein A and B of rats fed experimental diet for 5 weeks and switched to chow diet for the next 5
weeks. A: Apolipoprotein A in serum. B: Apolipoprotein B in serum. *Significantly different compare to control group of same week(p < 0.05).
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Table 4. Liver weight of rats fed experimental diet for 5 weeks and
switched to chow diet for the next 5 weeks

Fol 5

FAZ

M Kll:ll

Wks Control Alcohol High- Cholesterol
0 3.8 + 0.1 4.1 £ 0.2 3.6 £ 01
1 65 * 0.4 5.0 £ 0.6* -
3 7.2+ 05 53 + 0.3* 80+ 07
5 8.2 £+ 05 6.5 + 0.4* 88 + 06
10 114 £ 06 10.6 £ 0.5 10.3 4+ 0.5

*Significantly different compare to control group of same week(p <
0.05)
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Table 5. Triglyceride content in liver of rats fed experimental diet for 5 weeks and switched to chow diet for the next 5 weeks

Whs Control Alcohol High- Cholesterol
mg/g mg/liver mg/g mg/liver mg/g mg/liver
0 39 £0.2 153 + 1.2 39+02 153 £ 1.2 3902 153 £ 1.2
1 38 +£05 283 + 2.7 45 £ 08 195+ 25 - -
3 54 £ 04 389 + 4.8 103 £ 1.9* 60.7 £ 19.2* 114 £13* 1025 £ 13.7*
5 63 + 04 276 + 4.0 9.7 £ 0.8 65 £ 129 19.2 £ 1.8* 167.1 + 9.58*
10 23 + 03 259 £ 27 4.3 + 04* 45.6 + 4.7* 3.7 + 0.2¢ 38.1 &£ 2.5*

Each value represents Mean + SE

*Significantly different compare to control group of same week(p < 0.05)

Table 6. Cholesterol content in liver of rats fed experimental diet for 5 weeks and switched to chow diet for the next 5 weeks

Wis Control Alcohol High- cholesterol
mg/g mg/liver mg/g mg/liver mg/g mg/liver
0 38 £ 04 146 + 1.5 38 04 146 15 38104 146 £ 15
1 3.6 + 02 231 + 34 57+ 19 28.6 + 11.7 - -
3 4.3 £ 0.6 283 + 27 8.6 £ 14" 405 £ 58* 7.9 + 0.9* 68.1 + 9.6*
5 3.8 £ 04 311+ 24 10.1 £ 1.7* 64.2 + 12.9* 159 £ 1.7* 1394 £ 14.7*
10 28 £ 02 317 £ 2.9 31 +£0.2 328 £ 2 33+02 334 % 1.2

Each value represents Mean + SE

*Significantly different compare to control group of same week(p < 0.05)
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Fig. 3. Analysis of FABP of liver cytosolic protein for Twk. At 5DS-
PAGE, B: western blot(Lane 1. Contol group, Lane 2. Alcohol gr-

oup).
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Fig. 4. Analysis of FABP of liver cytosolic protein for 3wks. A: SD5-
PACE, B: western blot(Lane 1. Contol group, Lane 2. Alcohol gr-
oup, Lane 3. High cholesterol group).
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Fig. 5. Analysis of FABP of liver cytosolic protein for 5wks. A: SDS-
PAGE, B: western blot(Lane 1. Contol group, Lane 2. Alcohol gr-
oup, Lane 3. High cholesterol group).
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Fig. 6. Analysis of FABP of liver cylosolic protein for 10wks. A
SDS-PAGE, B: western blot(Lane 1. Contol group, Lane 2. Alcohal
group, Lane 3. High cholesterol group).

Table 7. Palmitate binding capacity of liver cytosol of rats fed ex-
perimental diet for 5 weeks and switched to chow diet for the next

= A skl |

5 weeks (PM/ug cytosolic protein)
Wk Control Alcohol High-cholesterol
1 247 £ 638 9.2 £ 35* -
3 312 +£79 12.7 + 4.2% 149 + 3.4%
10 33566 189 L+ 4.3* 248 L 5.8*

*Significantly different compare to control group of same week(p <
0.05)
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