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Cherry Silverberry (Elaeagnus multiflora) Wine Mitigates
the Development of Alcoholic Fatty Liver in Rats
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Abstract

Cherry silverberry (Elaeagnus multiflora) contains bioactive phenolics. This study was conducted to determine
whether feeding cherry silverberry wine (CSW) to rats would alleviate the progress of alcoholic fatty liver.
Adult male Sprague-Dawley rats were divided by weight into the following three groups. Two groups of rats
were fed 6.7% ethanol or the caloric equivalent Lieber-DeCarli diet containing maltose—-dextrin, and the other
group an isocaloric Lieber-DeCarli diet containing CSW at the same ethanol level for 6 weeks. CSW’s flavonoids,
its antioxidant and free radical scavenging activities, serum transaminases, serum and hepatic lipids, and liver
histology were examined. Our results showed that CSW exerted significant antioxidant and radical scavenging
activities. The serum activities of alanine and aspartate transminases were markedly decreased by CSW at 6
weeks. Also, CSW feeding resulted in significant reductions in blood cholesterol and triglyceride. The develop-
ment of alcoholic fatty liver was significantly delayed by lowering fat accumulation. Taken together, these results
indicate that CSW may help protect the liver against alcoholic fatty liver by improving serum and hepatic lipid
status. This may be associated with the protective effect of CSW on alcoholic fatty liver via bioactive phenolic

compounds.
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(Changwon, Korea)oll 4 AAtEo] AFEHoz FFdH A
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SE=AHS, Liber-DeCarli 2x{|Al0] =M 2! 25 i
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Table 1. Liber-DeCarli liquid diets”

Amount (g/L)

Ingredient

Control Ethanol CSW
Casein 414 41.4 414
L-Cystine 05 05 0.5
DL-Methionine 0.3 0.3 0.3
Corn oil 15.7 15.7 15.7
Olive oil 28.4 28.4 28.4
Safflower oil 2.7 2.7 2.7
Maltose dextrin 99.2 8.7 8.7
Cellulose 10.0 10.0 10.0
Mineral mix 8.8 8.8 8.8
Vitamin mix 25 25 25
Choline bitartrate 05 05 0.5
Xanthan gum 3.0 3.0 3.0
Ethanol (mL) — 67.0 —
Cherry silverberry wine — — 385.8

PBasal diet was formulated and supplied from Dyets, Bethle—
hem, PA, according to the recommendations of the AIN.
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Fig. 1. Superoxide dismutase (SOD)-like activity (A) and
1,1-diphenyl-2-picryl hydrazyl (DPPH) radical scavenging
activity (B) of cherry silverberry wine (CSW). All values are
expressed as means+SD (n=3). Different letters (a—d) within a
column indicate significant difference (p<0.05). Abbreviations
used: AA, L-ascorbic acid; a-TP, a-tocopherol.
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Table 2. Time-course changes in the body weights of rats
fed a diet containing ethanol (ethanol) or either ethanol plus
cherry silverberry wine (CSW)“?

Week Control Ethanol CSW
0 355.8+13.0 356.3+14.2 356.4+12.6
1 349.8+7.8° 319.9+6.4° 3187+7.6"
2 364.7+9.4 333.3+10.6" 324.9+6.2"
3 386.3+9.2° 337.7+10.4° 3288+6.7°
4 402.3+9.9° 339.9+11.0° 334.4+7.3
5 405.4+9.8° 3445+115" 338.7+8.1°
6 415.8+9.6 3580+14.7" 3449+11.4°

"Values are means =SD, n=6.
PValues in a row not sharing a superscript differ significantly
(p<0.05).
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Table 3. Serum and hepatic levels of alcoh()lic" fatty liver markers of rats fed a diet containing either ethanol (ethanol) or

ethanol plus cherry silverberry wine (CSW)V™

Markers Control Ethanol CSW
Blood

Triglyceride, mg/dL 56.23+£9.78 4894+7.31 52.29+14.31
Total cholesterol, mg/dL 76.726+9.03" 108.71 £5.76° 104.46 +8.62°
HDL-cholesterol, mg/dL 4511+10.47 55.35+8.93 56.67+5.30
Non-HDL cholesterol, mg/dL 31.62+8.36" 53.35+13.42% 47.79+5.82°
ALT, U/L 84.67+20.86° 544.67 +87.26 185.67+14.22"
AST, U/L 19.93+6.08" 208.33+112.72° 33.60+3.91"
ALP, U/dL 29.05+8.28 30.24+13.48 29.34+7.14

7 GTP, K-A 1.08+0.36" 1.98+0.32° 1.46+0.09°
Protein, g/L 59.45+0.83" 55.77+1.03" 56.60+1.26"
Liver

Weight, g 11.80+0.40° 11.77+0.60° 9.34+0.58"
a-Tocopherol, nmol/g 98.28+13.41" 184.62+28.88° 122.75+14.97°
Phospholipid, pmol/g 39.11+0.79 42.13+2.94 41.00+2.24
Total cholesterol, pmol/g 758+0.70¢ 27.25+3.91° 13.69+2.11°
Total lipid, mg/g 87.38+5.92" 194.59+29.98° 104.70£8.09"

1
"Values are means + SD, n=5.

Values in a row not sharing a superscript differ significantly (p<0.05).

¥ Abbreviations used: ALT, alanine transaminase; AST, aspartate transaminase; ALP, alkaline phosphatase;

transpeptidase.

y GTP, gamma-glutamyl
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Fig. 2. Liver histology of rats fed a diet containing either ethanol (ethanol) or ethanol plus cherry silverberry wine (CSW),
compared with pair-fed controls (Hematoxylin & Eosin stain, x400).
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Table 4. The liver concentrations of fatty acids in cholesteryl ester, triglyceride, free fatty acid, and phospholipid classes

at 6 weeks of cherry silverberry wine (CSW) treatment’?

Ethanol (umol/g liver)

CSW (umol/g liver)

Lipid Control (umol/g liver)
Cholesteryl ester
16:0 1.94+0.27
18:0 0.36+0.04"
181 3.03+0.43"
18:2 1.13+0.22°
20:4 0.79+0.20
Triglyceride
16:0 12.08+4.31"
18:0 0.71+0.20
18:1 21.41+7.25"
18:2 1357 +4.44°
20:4 1.4740.43°
22:6 0.09+0.03"
Free fatty acid
16:0 4.63+0.85
18:0 3.00+0.45
18:1 5.08+1.12°
18:2 4.08+1.02
18:3 0.05+0.01"
20:4 3.24+0.54
22:6 0.35+0.07"
Phospholipid
16:0 7.11+0.57
18:0 9.32+1.00°
181 2.27+0.23
18:2 3.28+0.39
20:4 12.74+1.47
22:6 1.89+0.35"

20.50+=8.47"
1.97£0.76"

50.95+14.69*

19.43£8.42°
2.92+1.05°

78.21+£17.09"
6.32+£1.86"

156.31 £24.46"

125.36+38.36"
23.06£5.63"
472+2.63"

4.83+0.22
3.45+0.21
6.57+0.57
5.02+0.30™
0.07+0.01°
352+0.27
0.53£0.06

6.56+0.43
12.33+0.56"
2.32+10.34
3.254+0.30
12.76+0.73
2.65£0.28"

1.90+0.16
0.51+0.04
11.15+3.68"
2.92+0.95
1.18+0.30

19.35+5.02"
141+0.21°
39.14+7.16"
26.37+4.70"
3.96+0.73
0.69+0.16"

4.82+0.37
3.08+0.26
6.44+0.63"
5.30+0.67°
0.06+0.01""
2.91+0.64
0.42+0.11""

6.50+£0.18
12.12+0.56"
2.23+£0.17
3.53£0.28
12.53+0.33
2.48+0.22°

1
'Values are means = SD, n=5b.

PValues in a row not sharing a superscript differ significantly (p<0.05).
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