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ABSTRACT

For the purpose of investigating the influence of pollen load on alcohol metabolism in rat, we anal-
yzed quantitatively amino acids of pollen load, and investigated the changes of hepatic alcohol dehydr-
ogenase(ADH) activity and hepatocyte morphology in rat administrated various concentrations of alcohol
and various amounts of pollen load. 18 species of amino acids including phenylalanine in the sunflower
pollen load were quantitatively analyzed, and it was found that the amount of phenylalanine, leucine,
threonine, lysine are especially higher than that of the other amino acids. The liver ADH acitivity
of experimental animals decreased with the proportion of ethanol concentration much more in ethanol
administrated group than in control group, while increased in pollen load mixed with ethanol admini-
strated group, but didn’t increased as much as that in control group. In any case the less the degree of
ethanol concentration was administrated, the higher the liver ADH activity increased. There was fat
infiltration in the hepatocyte of ethanol administrated animals, and remarkably little fat infiltration
in that of animals administrated pollen load mixed with ethanol.
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Table 1. Stomach tube feeding formula of experimental groups for 10 days.

Feeding formula (ml)

Ethanol 50% Pollen 5% Glucose 50% Sucrose Total

Group (conc. ) Amounts
Control To* * 0.5 0.5 1.0
Group 1 A 0.5(10%) * 0.5 1.0

B 0.5(10%) 0.5 * 1.0
Group 2 A 0.5(20%) * 0.5 * 1.0

B 0.5(20%) 0.5 * * 1.0
Group 3 A 0.5(30%) * 0.5 * 1.0

B 0.5(30%) 0.5 * * 1.0

(pollen load: 2g/kg of body weigt.)

Table 2. Conditions of amino acid analysis.

Operation condition required

Analysis of basics

Analysis acidics and neutrals

Column

Resin type PA-35
Height of resin 5.5cm
Duration of run 50 min.
First buffer pH 5.28

Second buffer
Buffer change (min. after start)

Buffer flow rate 68 ml/hr.
Ninhydrin flow rate 34 ml/hr.
Operating temperature bath tank 55.3°C

Chart speed

23X0.9cm (short column)

Not applicable
Not applicable

1 inch/10 min.

69X0.9cm (long column)
AA-15

56 cm

175 min.

pH 3.28

pH 4.25

85 min.

68 ml/hr.

34 ml/hr.
55.3°C

1 inch/10 min.
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Table 3. Essential amino acids compsition of sunflower pollen load
FAO
E.A.A. mg/100mg mg/g N. 1:fgo/g N. E.A A, me/l00mg mg/g N o0
Phenylalanine 1.10 297 180 Valine 1.24 335 270
Leucine 1.72 465 306 Tryptophan 0.41 111 90
Threonine 1.01 273 180 Isoleucine 0. 96 259 27
Lysine 1.24 335 270 Methionine 0.37 100 144
Table 4. Nonessential amino acids composition of sunflower pollen load
N.E.A.A. mg/100mg  mg/g N. N.E.A. A, mg/100 mg mg/g N.
Tyrosine 0.77 208 Cystine 0.39 105
Histidine 0.50 135 Arginine 1.21 327
Aspartic acid 2.74 741 Serine 1.09 295
Glutamic acid 2.90 784 Proline 2.79 754
Glycine 1.17 316 Alanine 1.45 392
Table 5. Body weight gain relative liver size (RLS) during experimental period
Group 1 Group 2 Group 3
Control A B " A B
12. 4% 5.7 10.1 8.7 .3 13.0 7.4
Body weight gain + + + + -+ + +
(gm) 2.2 0.7 0.9 2.7 0.8
3.43* 3.88 3.46 3.59 3.34 . 54 3.32
RLS**(%) + + + + + + +
0. 41 0.35 0. 33 0. 40 0.31 0.33 0. 31

* Mean = standard deviation

*#* Relative liver size(RLS)=Iliver weightX100/final body weight p<0.05
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Fig. 2. Rat hepatocytes from the control gr-
oup and group 1-B are in a normal
——— state.
Sroup 3. 38 Hematoxylin-eosin stain. X1, 000
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Fig. 1. Changes of ADH activities in liver of
rats.
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Table 6. Activities of ADH in liver of rats

Fig. 3. Rat hepatocytes from the group 1-A
contain a few intracytoplasmic fat
vacuoles (arrow).

Hematoxylin-eosin stain. X1, 000

(umole/min/mg protein)

Group 1 Group 2 . Group 2
Control A B A B A B
16. 4¥ 5.3 9.5 4.2 6.8 3.4 6.3
ADH activity + + + + -+ + -+
1.2 0.7 0.9 0.6 0.7 0.4 0.5

* Mean+- standardard deviation, p<{0.05
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Fig. # Rat hepatocytes from the group 3-A
show more enlarged and lengthened
fat vacuoles (arrow) than those in
Fig. 3(group 1-A).
Hematoxylin-eosin stain. X1, 000
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Fig. 5. Rat hepatocytes from the group 3-B
show also fat vacuoles, but less in
number, smaller in size than those in
Fig. 4(group 3-A).

Hematoxylin-eosin stain. X1, 000
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