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High fat diet and chronic alcohol consumption cause hyperlipidemia, steatohepatitis and in some cases,
cirrhosis. But the detailed mechanisms are not known. Scutellariae Radix (SR) has been known to have
hepatoprotective effects. The aim of this study was, therefore, to determine whether SR water extract (100
mg/kg) could affect immune function in mice abused by long-term alcohol consumption (feed 25% ethanol
in water for 1 month, ad libitum) with high fat diet (40% fat of total calorie). Mice received either a regular
diet (RD, AIN 93) or a high fat diet (HD); high fat diet group were divided into ethanol group (HED) or ethanol
with SR water extract group (HEDS). Food consumption was measured daily and body weights recorded weekly
throughout the experiment. Immunological parameters (Ig A, Ig E, TNF- a, IFN- 7, IL-1B) were measured
from the serum and the supernatant of spleen lymphocytes from the all groups. The concentration of serum
Ig A, Ig E and cytokines were significantly higher in the alcohol consumed groups. Also the concentration
of supernatant of spleen lymphocytes, Ig A, Ig E, cytokines were significantly higher in the ethanol consumption
groups. Otherwise, HEDS group were significantly lower than HED group. These results suggest that SR
water extract may improve the haptic immune function in mice fed high fat diet with alcohol.
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Table 1. Composition of experimental diets (g/kg)

Ingredients Regular diet High fat diet
Casein 200 200
Corn starch 450 345
Methionine 3 3
Sucrose 50 50
Cellulose 100 100
Corn oil 50 50
Beef tallow 0 155
Salt mix" 35 %
Vitamin mix” 10 10
Choline bitartrate 2 2
% of energy
Protein 20 20
Fat 16 40
Carbohydrate 64 40

AIN-93G diet purified rodent diet #110700 (Dyets Inc., Beth—

lehem, PA, USA)

USalt mix composition: AIN-93G salt mix #210025 (Dyets Inc.,
Bethlehem, PA, USA); calcium carbonate 357 g/kg, potas—
sium phosphate (monobasic) 196 g/kg, potassium citrate H2O
70.78 g/kg, soium chloride 74 g/kg, potassium sulfate 46.6
g/kg, magnesium oxide 24 g/kg, ferric citrate U.S.P 6.06 g/kg,
zinc carbonate 1.65 g/kg, manganous carbonate 0.63 g/kg,
cupric carbonate 0.3 g/kg, potassium iodate 0.01 g/kg, sodium
selenate 0.01025 g/kg, ammonium paramolybdate 4H2O
0.00795 g/kg, sodium metasilicate 9H-0 1.45 g/kg, chromium
potassium sulfate 12H,0 0.275 g/kg, lithium chloride 0.0174
g/kg, boric acid 0.0815 g/kg, sodium flouride 0.0635 g/kg,
nickel carbonate 0.0318 g/kg, ammonium vanadate 0.066 g/kg,
sucrose finely powdered 221.026 g/kg.

?Vitamin mix composition: AIN-93G vitamin mix #310025
(Dyets Inc., Bethlehem, PA, USA); niacin 3 g/kg, calcium
pantothenate 1.6 g/kg, pyridoxine HCl 0.07 g/kg, thiamine
HCl 0.6 g/kg, riboflavin 0.6 g/kg, folic acid 0.2 g/kg, biotin
0.2 g/kg, vitamine E acetate (500 IU/g) 15 g/kg, vitamine B12
(0.19%) 2.5 g/kg, vitamine A palmitate (500,000 IU/g) 0.8 g/kg,
vitamine D3 (400,000 IU/g) 0.25 g/kg, vitamine K1/dextrose
mix (10 mg/g) 7.5 g/kg, sucrose 967.23 g/kg.
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Fig. 1. Changes of body weight of the experimental groups.
YRD: Regular diet.

HD: High fat diet.

YHED: High fat diet+ethanol.

YHEDS: High fat diet+ethanol+ SR water extract (100 mg/kg).
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Table 2. Total calorie intake and food efficiency ratio
RDY Hp? HED” HEDS?
Total calorie intake (kcal/day) 152£1.6"% 175+1.8 24.4+25" 23.8+2.9*
Kcal from ethanol (%) - — 35.9+37 387+38
Food efficiency ratio” 0.067%0.002° 0.090+0.002° 0.113%0.004° 0.097£0.004

D=9 Appreviations are the same as in Fig. 1.

Food efficiency ratio (FER)=The gains of body weight (g) / The amounts of food intake (g).

bAll values are meantSD.

"Means with different superscripts in the same row are significantly different (p<0.05) among the groups by Duncan’s multiple

range tests.

Table 3. Serum levels of Ig A and Ig E (ng/mL)
RDY HD? HEDY HEDS?
Ig A 610+ 11.6™° 1162+175° 185.7+60.5% 127.7£225%
Ig E 3.90£0.63° 6.46+2.26 20.56£5.33* 8.22+2.21°

V=9 Apbreviations are the same as in Fig. 1.
YAll values are meantSD.

®Means with different superscripts in the same row are significantly different (p<0.05) among the groups by Duncan’s multiple

range tests.
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A cytokine ¥ %
A TNF- ¢ = RD, HD, HED, HEDS ol A} 2}2} 0.72£0.02,
0.71£0.03, 0.71£0.03, 0.76 +0.07 ng/mLE ZA =] 7z &
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ng/mLE ZFA = o T 7k FoHal Aeole fldth
(Table 4).
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Immunoglobulin ¥¥]+= T helper 1 lymphocyte(Thl)QF o} 438 AFrjztel Zdelor Frdulolz| A~ F91(32)&
Th 2 lymphocyte?] F3 ol 2)s)A 24 = [gE §4-& E3) A7l AR g B A oA = w3 32.4]
2014 £u] % cytokine(IL-4, IL-13 %)l < 3} Xé%u}(@. Hh Alolo} |7k o3& AJHE Qg Adho] FUtH A
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Table 4. Serum levels of cytokines (ng/mL)
RD" HD” HED” HEDS”
TNF-a 0.72£0.027 0.7110.03 0.7130.03 0.76+0.07
IFN-» 0.15%0.01 0.1710.02 0.15+0.01 0.16£0.01
IL-18 2.26%20.06 2.42%10.31 2.24£0.06 2.34£0.09

D~ Abbreviations are the same as in Fig. 1.
PAll values are mean®SD.
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inflammatory cytokinee| 27132 724 71A 30 7 o]
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glonbulin® X5 A5AA 7rel] FAAQ g Fo
R AR 48R BT WS35 o] o] & AAA T E A3
7F e Ao® AbsEch zevt moh A7) dFE Fo

Table 5. Levels of Ig A and Ig E in supernatant of spleen lymphocytes isolated (ng/mL)
RDV HD? HED? HEDS”
Ig A 34311199 32.2+£04° 3430+ 1.3® 36.0+2.9°
Ig E 2.98+0.30° 2.46£0.30° 2.32£0.07° 2.54+0.21%

f)“‘)Abbreviations are the same as in Fig. 1.
FAll values are mean=* SD.

®Means with different superscripts in the same row are significantly different (p<0.05) among the groups by Duncan’s multiple

range tests.

Table 6. Levels of cytokines in supernatant of spleen lymphocytes isolated (ng/mL)
RD” HD? HED? HEDS?
TNF- a 0.71+0.022% 0.75£0.06° 0.91£0.09° 0.73+0.02°
IFN-7 0.16%£0.01° 0.21£0.09° 0.38+0.12° 0.160.04°
IL-B 2.24+0.05" 2.28+0.08° 2.08+0.06" 2.17£0.10%

D~4 Abbreviations are the same as in Fig. 1.
PAll values aré mean®SD.

“Means with different superscripts in the same row are significantly different (p<0.05) among the groups by Duncan’s multiple

range tests.
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