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ABSTRACT

This study was conducted in order to investigate the effects of Artemisia capillaris (AC) extract on disorders of he-
patic functions and lipid metabolism induced by 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD), an endocrine disrupter,
using male rats (SD, five weeks old) for a period of three weeks. These 37 animals were divided into four groups. AC ex-
tract was added as 1.5% or 3% levels to basal diets, respectively. TCDD (40 ug/kg B.W) was administered by intraperi-
toneal injection into rats after a week from the beginning of the experiment. AC extract alleviated the increase of rat’s
relative liver weights induced by TCDD. Thymuses of all rats treated with TCDD were apparently shrunken by approx-
imately 80%. Levels of white blood cells (WBC), red blood cells, hemoglobin, and hematocrits were significantly in-
creased by treatment with TCDD, however, WBC tended to decrease by AC extract diets. In hepatic function, the eleva-
tion of glutamic oxalacetic transaminase activities by TCDD treatment was diminished by AC extract diets. Serum HDL-
cholesterol levels were significantly elevated by AC extract diets. The apparent increase of triglyceride levels of rat livers
induced by TCDD was significantly suppressed in the AC extract diet groups. Hepatic cytosolic catalase activities signif-
icantly decreased by treatment with TCDD showed a recovering trend by AC extract diets. In histochemical observa-
tion, the fat droplets and apoptosis of hepatocytes treated with TCDD were markedly alleviated by AC extract diets. These
results indicated that AC could exert recovering effects on some disorders of hepatic functions, lipids metabolism, and
antioxidant activities resulting from TCDD treatment. (J Nutr Health 2013; 46(3): 207 ~ 217)
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Table 1. Composition of diet for the effects of Artemisia capillaris on TCDD-treated male SD rats

Artemisia capillaris (AC)”

Ingredients Control TCDD"

AC-1.5T AC-3.0T
Choline bitartrate 0.25 0.25 0.25 0.25
L-Cystine 0.18 0.18 0.18 0.18
Tert-butylhydroquinone 0.0008 0.0008 0.0008 0.0008
Vitamin Mix” 0.1 0.1 0.1 0.1
Mineral Mix” 3.5 3.5 3.5 3.5
Cellulose 5 5 5 5
Artemisia capillaris - - 1.5 3.0
Casein 14 14 14 14
Soybean oil 5 5 5 5
Sucrose 10 10 10 10
Corn starch 61.0692 61.0692 59.5692 58.0692

1) TCDD: ACCU standard INC., New Haven, CT. USA 2) Artemisia capillaris: Jinaksan Yakcho, Geumsan, Korea 3) Vitamin Mix
(AIN-93-VX): Dooyeol Biotech Co. Seoul, Korea 4) Mineral Mix (AIN-93G-M): Dooyeol Biotech Co. Seoul, Korea
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Table 2. Effects of Artemisia capillaris on body weight and food intake in rats treated 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD)

Body weight (g)

Groups — - Daily weight gain (g/day) Daily food intake (g/day) FER
Initial Final
Control 162.8 +12.6" 294.4 +18.8% 6.27 £0.75° 20.2 £0.6° 0.310 + 0.04°
TCDD 162.4+12.2 196.3 +12.6° 1.62 +0.84° 13.4+1.3° 0.117 +0.05°
AC-1.5T 161.4 8.1 184.1 £19.3° 1.08 +0.7¢° 129 +1.4° 0.095 + 0.41°
AC-3.0T 162.6 £ 9.4 182.6 +25.0° 0.95+1.19° 12.7 +1.4° 0.114 +0.06°

1) Mean + SD of 9—10 rats per group 2) Values in a column with different superscripts are significantly different (p < 0.05). FER:

food efficiency ratio: weight gain (g) / food intake (g)

Control: basal diet, TCDD: basal diet and TCDD freatment, AC-1.5T: 1.5% Artemisia capillaris was added to basal diet and TCDD
tfreatment, AC-3.0T: 3.0% Artemisia capillaris was added to basal diet and TCDD treatment

Table 3. Effects of Artemisia capillaris on organ weights in rats treated 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD)

Groups Liver (/100 g BW)  Thymus (g/100 g BW)  Testis (9/100 g BW)  Spleen (g/100 g BW) Kidney (g/100 g BW)
Control 3.62+ 022" 0.25 +0.04° 1.07 +0.08° 0.25 + 0.02 0.73 +0.05
TCDD 5.49 +0.63° 0.04 +0.01° 1.40+0.12° 0.24 +0.03 0.75+0.08
AC-1.5T 494 +0.43° 0.05+0.01° 1.44 +0.09° 0.26 +0.02 0.81 +0.09
AC-3.0T 5.33+0.73" 0.05+0.01° 1.45+0.12° 0.25+0.05 0.83+0.11

1) Mean +SD of 9—-10 rats per group 2) Values in a column with different superscripts are significantly different (p < 0.05)
Control: basal diet, TCDD: basal diet and TCDD treatment, AC-1.5T: 1.5% Artemisia capillaris was added to basal diet and TCDD
freatment, AC-3.0T: 3.0% Artemisia capillaris was added to basal diet and TCDD treatment
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7+ ESAEZOAF B 5491 Cytochrome P-450 (CYP)1A

Table 5. Effects of Artemisia capillaris on serum GOT, GPT and
ALP in rats freated 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD)

Groups Serum GOT Serum GPT Serum ALP
(/L) (IU/L) (IU/L)
Confrol  146.25+23.00"” 2333 +3.91°  264.14+17.49
TCDD 238.38 + 59.12° 14.56 +3.64°  307.89 + 68.87
AC-1.5T 173.71 +47.77° 1567 +£5.05°  313.00 + 50.54
AC-3.0T 209.90 +67.30  13.60 + 4.58°  295.67 + 88.56

1) Mean + SD of 9—-10 rats per group  2) Values in a column with
different superscripts are significantly different (p < 0.05)
Conftrol: basal diet, TCDD: basal diet and TCDD freatment,
AC-1.5T: 1.5% Artemisia capillaris was added to basal diet and
TCDD treatment, AC-3.0T: 3.0% Artemisia capillaris was added
to basal diet and TCDD treatment, GOT: glutamic oxalacetic
fransaminase, GPT: glutamic pyruvic fransaminase, ALP: alka-
line phosphatase

Table 4. Effects of Artemisia capillaris on hematological values in rats freated 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD)

Groups RBC (x10°mm*/ul) WBC (x10°> mm®/ul) Hb (g/dL) Hct (%) PLT (x 10* mm®/ul)
Control 7.05+0.31"% 496+ 1.96 13.18 + 0.60° 39.63 + 1.68° 880.7 + 302.4°
TCDD 9.21 +0.49° 7.14+2.49 16.36 +0.81° 48.97 £2.18° 608.6 + 238.2°
AC-1.5T 8.98 + 1.9¢" 6.06 +2.24 16.41 + 3.40° 47.16 +10.24° 527.8 +231.3°
AC-3.0T 9.60 +0.98° 543 +1.68 17.04 +1.97° 51.22 + 6.07° 567.4+121.4°

1) Mean +SD of 9—-10 rats per group 2) Values in a column with different superscripts are significantly different (p < 0.05)
Control: basal diet, TCDD: basal diet and TCDD freatment, AC-1.5T: 1.5% Artemisia capillaris was added to basal diet and TCDD
freatment, AC-3.0T: 3.0% Artemisia capillaris was added to basal diet and TCDD treatment. RBC: red blood cells, WBC: white blood

cells, Hb: hemoglobin, Hct: hematocrits, PLT: platelets

Table 6. Effects of Artemisia capillaris on serum lipids in rats treated 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD)

Serum total cholesterol

Serum HDL-cholesterol

Serum LDL-cholesterol Serum triglyceride

Groups (mg/dL) (mg/dD) (mg/dD) (mg/dL)
Control 49.67 + 6.12" 24.50 + 1.93% 5.56 +0.88 58.33 + 15.98°
TCDD 4911 +18.24 30.67 £ 6.16™ 7.00 + 3.07 23.13 +12.51°
AC-1.5T 62.13 +12.52 3511+ 6.19° 8.50 + 2.39 33.33+11.02°
AC-3.0T 60.67 +20.20 36.44 +9.55° 6.86 +3.13 34.80 +16.12°

1) Mean + SD of 9-10 rats per group 2) Values in a column with different superscripts are significantly different (p <0.05)
Control: basal diet, TCDD: basal diet and TCDD freatment, AC-1.5T: 1.5% Artemisia capillaris was added to basal diet and TCDD
freatment, AC-3.0T: 3.0% Artemisia capillaris was added to basal diet and TCDD treatment
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Table 7. Effects of Artemisia capillaris on fecal output and lipids
in rats freated 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD)

Groups Fecal output Fecallipid  Fecal cholesterol
(g/day) (mg/day) (mg/day)
Control 1.72+0.06"” 79.36+19.19° 504 +0.72°
TCDD 0.65+0.17°  63.88 +32.08" 516+ 1.66°
AC-1.5T 0.60 +0.24° 5776 +22.51°  4.89 +0.55°
AC-3.0T 0.54+0.09°  41.00+13.63° 2.82+0.28

1) Mean +SD of 9-10rats per group 2) Values in a column with
different superscripts are significantly different (p < 0.05)
Control: basal diet, TCDD: basal diet and TCDD treatment,
AC-1.5T: 1.5% Artemisia capillaris was added to basal diet and
TCDD treatment, AC-3.0T: 3.0% Artemisia capillaris was added
to basal diet and TCDD treatment
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Fig. 1. Effects of Artemisia capillaris on liver lipids in rats treated 2,3,7.8-tetrachloro-dibenzo-p-dioxin (TCDD). Control: basal diet,
TCDD: basal diet and TCDD treatment, AC-1.5T: 1.5% Artemisia capillaris was added to basal diet and TCDD treatment, AC-3.0T:
3.0% Artemisia capillaris was added to basal diet and TCDD treatment. Mean + SD of 9—10 rats per group. Values in a column with

different superscripts are significantly different (p < 0.05).
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Fig. 2. Effects of Artemisia capillaris on hepatic cytosolic superoxide dismutase (SOD) and catalase in rats freated 2,3,7,8-tetrachlo-
rodibenzo-p-dioxin (TCDD). Control: basal diet, TCDD: basal diet and TCDD treatment, AC-1.5T: 1.5% Artemisia capillaris was added
to basal diet and TCDD treatment, AC-3.0T: 3.0% Artemisia capillaris was added to basal diet and TCDD treatment. Mean + SD of
9—-10 rats per group. Values in a column with different superscripts are significantly different (p < 0.05).
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Fig. 4. Effects of Artemisia capillaris on ethoxycoumarine-o-deethylase (ECOD) and Benzphetamine N-demethylase (BPND) in rats
treated 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD). Control: basal diet, TCDD: basal diet and TCDD treatment, AC-1.5T: 1.5% Arte-
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nificantly different (p < 0.05).
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