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Artemisia annua (AA) is a well-known as a source of
antimalarial drug (artemisinin), which also has been tra-
ditionally used as an antipyretic and hemostatic agent in
Korea and China. In preclinical effective study, a water
extract of Artemisia annua (WEAA) ameliorated weight
gain and hepatic lipid accumulation in high-fat diet-fed
mice. The plasma levels of triglyceride, AST, and ALT
were reduced in the WEAA-treated group. Based on these
results, the safety of WEAA as a functional ingredient
for liver health was evaluated in this repeated dose oral
toxicity study before the clinical trial. Sprague- Dawley
(SD) rats were treated by gavage with 20 times (1,000
mg/kg) more than the effective dose for 13 weeks. All
rats had survived at the end of the study, and there were
no changes indicating obviously abnormal clinical sign
and behavior. The treatment of WEAA were also obser-
ved no obvious toxicities in the body weights, urine, hema-
tological, serum biochemical, ophthalmic and histopatho-
logical examinations. Based on the results of this study,
the NOAEL (no-observed-adverse-effect level) of WEAA
in SD rats was estimated to be 1,000 mg/kg. In conclusion,
WEAA could be used as a safe functional ingredient for
the improvement of liver health in individuals with
hepatic diseases including nonalcoholic steatohepatitis.

Key word: Artemisia annua, water extract, toxicity, Sprague-
Dawley (SD) rat, no-observed-adverse-effect level (NOAEL)
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Table 1. Summary of hematological values of SD rats orally treated with water extract of Artemisia annua in 13-week repeated dose

toxicity study

Group summary of hematological analysis (period: 13 weeks)

Dosage (mg/5 mL/kg B.W.)

Items
Male" Female
0 (Control) 1,000 (WEAA) 0 (Control) 1,000 (WEAA)
Leukocytes (10° /mm®) 9.09 + 1.886 8.52 + 1.120 6.81 + 1.936 6.61 + 2.128
Erythrocytes (10° /mm?’) 8.41 + 0.595 841 + 0.328 7.83 £ 0.169 7.50 + 0.307
Hemoglobin (g/dL) 143 + 0.84 144 + 0.57 142 + 0.41 13.8 + 0.42
Hematocrit (%) 469 + 2.55 46.9 + 1.81 449 + 1.44 436 + 1.63
Platelets (10°/mm?®) 881 + 249.7 962 + 94.2 984 + 85.7 970 + 75.4
MCV (fL) 55.8 + 1.97 55.8 + 1.23 573 + 1.54 582 + 1.15
MCH (pg) 17.0 = 0.79 17.1 + 0.44 182 + 0.55 184 + 0.43
MCHC (g/dL) 304 + 0.63 30.6 + 0.40 31.6 + 055 31.6 + 0.40
Neutrophils (%) 145 + 5.60 13.8 + 5.66 8.6 + 2.73 12.8 + 4.95
Eosinophils (%) 1.1 £ 0.53 1.0 £ 0.35 1.4 £ 0.52 1.0 £ 0.67
Basophils (%) 04 + 0.17 0.3 + 0.09 03 £ 0.13 0.3 + 0.11
Lymphocytes (%) 81.1 + 6.23 81.8 + 6.17 86.6 + 2.64 82.9 + 5.64
Monocytes (%) 22+ 0.84 2.5 £ 0.75 22 + 043 2.4 £+ 0.60
Reticulocyte (%) 2.69 + 0.476 2.50 + 0.329 2.33 + 0.468 246 + 0.531

All values are mean + S.D. (N [number of animals] = 10).
Y No statistical significance observed.
: Slgmﬁcantly different from the control group; p<0.01.

® Significantly different from the control group; p<0.05.
WEAA, water extract of .Artemisia annua.
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Table 2. Summary of serum biochemical values of SD rats orally treated with water extract of Artemisia annua in 13-week repeated

dose toxicity study

Group summary of clinical chemistry” (period: 13 weeks)

Dosage (mg/5SmL/kg B.W.)

Items Male Female

0 (Control) 1,000 (WEAA) 0 (Control) 1,000 (WEAA)
Urea nitrogen (mg/dL) 142 + 2.13 16.1 + 4.30 14.8 + 3.42 15.0 + 3.02
Cholesterol (mg/dL) 86 + 19.7 104 £ 12.2 97 + 18.2 91 + 20.6
Total protein (g/dL) 6.3 + 1.07 7.0 + 1.00 6.9 + 0.65 6.8 + 0.42
Albumin (g/dL) 24 £ 044 2.7 £ 043 3.1 £0.32 3.0 £023
Total bilirubin (mg/dL) 0.08 + 0.02 0.06 + 0.03 0.09 + 0.02 0.08 + 0.02
Alkaline phosphatase (IU/L) 402 + 79.2 370 £+ 95.0 214 £ 119.2 204 + 65.6
Aspartate aminotransferase (IU/L) 100 + 24.1 119 + 34.6 96 + 14.3 98 + 18.2
Alanine aminotransferase (IU/L) 40 + 13.2 41 £ 89 36 + 6.6 34 +£ 5.6
y-Glutamy! transferase (IU/L) 0+03 0+03 0+03 0+ 0.0

Creatinine (mg/dL) 0.53 + 0.101 0.56 + 0.134 0.61 + 0.053 0.60 + 0.052
Triglycerides (mg/dL) 83 + 38.6 96 + 58.1 64 + 36.9 40 + 18.7
Glucose (mg/L) 150 + 29.2 177 + 38.0 166 + 16.8 174 + 30.6
A/G ratio 0.6 £ 0.04 0.6 £ 0.06 0.8 £ 0.03 0.8 = 0.08
Potassium (mmol/L) 4.8 + 0.66 57 £ 093 45 + 042 44 + 047
Chloride (mEg/L) 111 + 17.1 127 + 245 114 + 10.3 113 + 6.6
Sodium (mmol/L) 153 + 19.6 171 + 26.7 155 + 114 153 + 7.0
Calcium (mg/dL) 103 £ 1.36 11.8 + 1.83 10.8 £+ 0.87 10.5 £ 0.55
Phosphorous (mg/dL) 7.0 £ 0.95 8.0 £ 1.11 6.3 + 0.88 59 + 049

All values are mean + S.D. (N [number of animals] = 10).
UNo statistical significance observed.

WEAA, water extract of Artemisia annua.
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Fig. 1. Focal inflammation in liver of control or test group. There are slightly observed local infiltrations of macrophages and
lymphocytes in hepatic parenchyma and central vein. H&E x 10. Bar: Control, 100 pm; Test, 200 pm.

Fig. 2. Focal inflammation in kidney of control or test group. There are slightly observed local infiltrations of lymphocytes in
renal tubules. H&E x 10. Bar: 200 gm.

Fig. 3. Multi-focal inflammation in lung of control or test group. There is observed multi-focal infiltrations of lymphocytes in
pulmonary parenchyma. H&E x 10. Bar: 800 pm.

Fig. 4. Focal inflammation in pancreas of control or test group. There is observed multi-focal infiltrations of lymphocytes in
pancreatic parenchyma. H&E X 10. Bar: 200 pm.
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