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Effect of Caffeine and Vitamin E on the Lipid Composition of Serum and
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Abstract

This experiment was undertaken to investigate the effect of caffeine and vitamin E on the
lipid composition of serum and liver in cholesterol-fed rats. Thirty-five male rats of Sprague-
Dawley strain weighing about 1201108 were divided inte 5 groups, each group receiving a
different diet for 6 weeks. i.e. basal diet (Basal group), basal diet supplemented with 1.0%
cholesterol (Basal+Chol. group), basal diet supplemented with 1.0% cholesterol and 0.25%
caffeine (CF group), basal diet supplemenied with 1.0 % cholesterol and 400ppm vitamin E
(VE group), and basal diet supplemented with 1.0 % cholesterol and caffeine plus vitamin E
(CF+VE group).

Net weight gain was significantly depressed only by caffeine supplementation. Serum total
lipid was significantly decreased in VE and CF4-VE groups. Serum total cholesterol and HDL-
cholesterol were slightly increased by caffeine supplementation, whereas triglyceride (TG) was
significantly decreased in CF, VE and CF+4VE group. Contents of crude lipid and TG in liver
were significantly reduced by supplementation of vitamin E. No differences in liver cholesterol
were found among experimental groups. Histologically, Basal4Chol. group showed a spotty necrosis,
including a profuse fine microvaculoar lipid accumnlation. CF group exhibited a mild inflammatory
infiltration, as well as macro- and microvacuolar lipid accumulation. But those were regenerated
by supplementation of vitamin E.
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Table 1. Composition of experimental diets (%)

Diets Basal L
Ingm Basal +Chol, CF VE CFP-+VE?
Casein 20.00 20.00 20.00 20.00 20.00
Sucrose 15.00 15.00 15.00 15.00 15.00
Soybean oil 5.00 5.00 5.00 5.00 5.00
Choline chloride 0.20 0.20 0.20 0.20 0.20
Cellulose 2.50 2.50 250 2.50 2.50
Vit, mix.® 1.00 1.00 1.00 1.00 1.00
Min, mix.* 3.50 3.50 3.50 3.50 3.50
Methionine 0.20 0.20 0.20 0.20 0.20
Cholesterol - 1.00 1.00 1.00 1.00
Caffeine - - 0.25 - 0.25
Corn starch q.s. q.8. q.s. q.8. q.8.

100.00 100.00 100.00 100.00 100.00
dl-a-tocopheryl 400.00 400.00

acetate

[mg/ kg diet] [mg/ ke diet]

P CF : Basal4+Chol.+0.25% caffeine diet, VE

. Basal+Chol.+-400mg vitE diet, CF+VE

: Basal+Chol-+0.25% caffeine+400mg vit. E diet, :

? Vitamin mix. (g/ kg of diet} : thiamine-HCI 0.6, riboflavin 0.6, pyridoxine-HCI 0.7, nicotinic
acid 3,0, Ca-panthothenate 16, folic acid 0.2, biotin (.02, cyanocobalamin 0.001, retinyl
acetate 0.8, 7-dehydrocholesterol 0.0025, menadione 0.05.

® Mineral mix, (g/kg of diet) according to AIN-76 Min, mix. *©
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Table 2. Net gain of weight
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Table 4. Values of hematocrit

(s)y (%)

Group Weight gain Group Hematocrit

Basal 130.24427.89% " Basal 43584288
Basal+Chol. 155.94+13.43° Basal+Chol. 44.01£1.05
CF 57.26 :}:29.73“b CF 44.33+2.80

VE 137.10121.07: VE 43.614+8.24
CF+VE 107.02+22.61 CF+VE 43194195

*Mean+S.D. *Mean3S.D.

Walues with different superscripts are significan-
tly different (P£0.01).
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Table 3. Organ Weight "
(8)
Group Liver Kidney Spleen : Heart
Basal 2.814£0.15>" 0.71+£0.02%<; 2 0.2940.05 0.3610.022®
Basal+Chol. 3.6440.15° 0.6740.03° 0.234+0.03 0.31+0.02%
CF 3.6140.217 0.77+0.042 0.2640.03 0.344.0.03%
VE 3.5940.10% 0.74+0.04° 0.23+0.01 0.35+0.022
CF+VE 3.664+0.34° 0.7840,03% 0.2340.02 0.344-0.02%0
* Mean+-S.D. \

* 12:9Values with different superscripts in the same column are significantly different (P<0.01).
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Table 5. Activity of AST and ALT in serm .
' (unit/ml)*
Group AST ALT
Basal 78.82+12.11 24.00+3.55
Basal+Chol, 74.06410.84 25.564-2.95°
CF 7456+12.02 28.28+1.37%
VE 8254+ 7.71 32.60+3.05°
CF+VE 69.90110.93 25.80+4.09*
*Mean=+S.D.

YWalues with different superscripts in the same column are significantly different(P<0.01).

Table 6. Contents of total lipid, cholesterol, and triglyceride in serum

(mg/100ml)"
Basal Basal+Chol. CF VE CF+VE
Total Lipid 22034475600 310584+1255°  316.54:+24.96¢ 19397413088 18621417202
Total Cholesterol 436546302  5559+9.2228b 83.04+5.208 52.94+6.97° 65.10+8.528>
HDL-Cholesterol 19.63+6.23>®  23.041+452% 32.15+4.422 20.59+2.75b 27.3545.75%
VIDL-, LDL-
24.02+£4.10 32.55+9.98 50.88+7.13 32.354+7.81 37.75+7.66
Cholesterol
Triglyceride 95.75413.83%'? 166.03+19.06%  134.66+1090°  130.82+12.99°  119.78+12.33°
* Mean+8S.D,
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Table 7. Contenté of crude lipid, cholesterol and triglyceride in liver
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(mg/ 8 )"

Group Crude Lipid Cholesterol Triglyceride
Basal 3457471280 3.454+0.67* 16.62+1.37°

Basal+Chol. 127.68+29.30° 44.74 i 8.57° 96.47+14.28¢
CF 111.76+28.72%< 33.774+3.27° 74.43+7.90°
VF 81.25+12.24° 32.98+8.43° 47.3612.49%
CF+VE 86.254-22.42° 32.53+10.84° 51.424-4.87°

*Mean+S.D.
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Table 8. Semiquantitative assessment of pathologic changes

Parenchymal Lipid

Group 3 - Dilatation of Sinusoids
micro macro
Basal 0 0 0
Basal+Chol. +++ + 0
CF +++ ++ ++
VE ++ 0 +
CF+VE + 0 ++

The pathologic changes range from O(no Change)to +--(severe alteration).
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C: central vein, P; portal tract
Fig. 1. [Basal Group| No significant abnormality in hepatic structure is found(H & E, x120).

Fig. 2. [Basal4-Chol. Group | The parenchyma about pertal area displays a spotty necrosis, including
a profuse and fine microvacuolar lipid accumulation (H & E, x120).
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Fig. 3. [CF Group | At the center is portal tract that exhibits a macro- and microvacuolar lipid ac-

cumulation, as well as mild inflammatory infiltration. Sinusoidal dilatation about central vein is seen
(H & E. x120). '

Fig. 4. [VE Group | :
The spotty necrosis reveals a mild regeneration in comparison with Fig. 2. Sinusoidal dilatation
about central vein is also seen (H. & E., x120).
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Fig. 5. [CF+VE Group |
Hepatic structure is similar to Fig. 4. But the parenchyma about portal area is well preserved

in comparison with Fig. 4.
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