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Abstract-This study was conducted to investigate the repeated dose toxicity of DA-9601, an antiulcer agent
of Artemisia spp. extract, in rats. DA-9601 was administered orally once a day for 4 wecks to 10 males and 10
females per group at doses of O(vehicle control), 125, 500 or 2000 mg/kg/day. Throughout the study, no
treatment-related deaths and clinical signs were observed. In female rats receiving 125 mg/kg of DA-9601,
water consumption increased slightly on day 4, 11 and 25. Hematological examination showed a decrease of
MCV and an increase of PLT in male rats at the doses of 500 and 2000 mg/kg groups. Blood biochemistry
revealed slight decreases of cholesterol, BUN and Na in male rats and decreases of total bilirubin and
creatinine and slight increases of globulin and Cl in female rats. The organ weights at the end of 4 wecks
showed slight changes in some organs of treated groups. But, all these changes were not considered to be of
toxicological importance, because they did not show dose-response relationship and relevance to gross and
microscopic findings. Histopathologically, abnormal treatment-related changes were not observed in any organ
and target organs were not detected. On the basis of these results, the NOAEL(no-observed-adverse-effect
level) of DA-9601 was estimated to be more than 2000 mg/kg/day under the conditions tested.
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Table I. Experimental design for a 4-week repeated dose toxicity study of DA-9601 in rats

Group Dose (mg/kg) Sex No. of animal Animal number Admini. Vol.(ml/kg)
Control 0 male 10 11001-11010 10
female 10 12001-12010 10
T1 125 male 10 21001-21010 10
female 10 22001-22010 10
T2 500 male 10 31001-31010 10
female 10 32001-32010 10
T3 2,000 male 10 41001-41010 10
female 10 42001-42010 10
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Table II. Clinical signs in 1ats orally treated with DA-9601 for 4 weeks

Test materials Vehicle DA-9601
Dosage (mg/kg/day) - 125 500 2000
Observations Sex M F M F M F M F
n 10 10 10 10 10 10 10 10
Behavior/activity
Transient depress after inoculation 0 0 1 0 0 0 0 0

Appearance & condition

Rough hair coat 1 0 0 0 0 1 0 0
Emaciation 0 0 0 0 0 1 0 0
Body surface
Abrasion 0 0 0 0 0 0 1 0
Hair loss 0 0 0 0 0 0 1 0
Scabbed area 0 0 0 0 0 0 2 0
Oral/nasal
Red stains around the nose 1 0 0 1 0 0 1 0
350 250
300 |-
200
g‘ 250 g:}
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%- 200 | g-
= —o—Vehicle tontrol = 150} —o—Veticte control
&= —e—DA-9601 125mgrkg & —+-DA-0601 125mg/kg
™ 150} —&—DA-9601 500mglkg = —a—DA-9601 500mg/kg
—a—DA-9601 2000mg/kg —a—DA-8601 2000mg/kg
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Fig. 1. Body weight changes in male rats orally treated with Fig. 2. Body weight changes in female rats orally treated
DA-9601 for 4 weeks. with DA-9601 for 4 weeks.

Table III. Food consumption (g/day/animal) in the rats administered orally with DA-9601

Dose Days of administration
Sex
(mg/kg/day) 4 8 11 15 18 22 25
Control 29.9+0.65 2991325 334+2.04 30.1£3.03 28.946.01 32.1£256 34.01x3.10
Male 125 28.5+1.70 24.7+3.90 24.6+5.99 26.6+1.78 23.3+2.97 29.1+241 30.7+£2.64
DA-9601 500 294+1.14 29.6+1.85 33.1+2.70 30.9+3.49 27.2+1.35 29.1+3.58 31.7+3.51
2000 26.1+6.41 27.2+2.775 28.7+4.78 28.3+2.28 30.3+9.66 28.1+3.40 31.1+2.88
Control 229+1.52 21.242.17 19.0x1.50 19.81+2.02 20.5+2.96 21.9+2.77 23.8+2.56
Female 125 24.0%1.37 20.61+4.99 23.2+5.79 19.24+3.42 19.8+2.33 20.3+2.84 26.5+3.54

DA-9601 500 2404289 22.3x189 22.9+452 207x254 201+256  23.8+337 253£342
2000 21.0+1.37  203%135 21.5+2.65 1924299 1841268 20.5+3.54 21.74£2.20

Each value represents the mean -+ SD.
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Table IV. Water consumption (ml/day/animal) in the rats administered orally with DA-9601

Sex Dose Days of administration
(mg/kg/day) 4 8 11 15 18 22 25
Control +37.0£3.71 415+11.6 42.0+837 385%+4.87 325+6.85 37.0+6.71  38.0+9.59
Male 125  35.343.60 33.0+£4.81 34.0£548 38.54+4.54 31.0+£548 40.07.07 34.0+4.54
DA-9601 500 35.0+2.74 3704371 38.0+4.11 4201209 38.0+447 41.5+224  39.0+2.85
2000 33.01+8.37 39.045.18 39.5+7.58 35.5+9.42 33.54+6.02 41.5+3.35 38.0£6.71
Control 27.0+£2.09 27.5£1.77 20.0+3.54 27.5+£2.50 28.5+3.35 28.0+2.09 30.0+£1.77
Female 125  31.04£2.85% 33.5+6.98 36.0+£8.22% 30.5+6.22 30.0+£5.30 28.0£5.70 34.042.24%
DA-9601 500 27.2+2.93 26.51:1.37 21.0+4.18 245+1.12 26.0+2.24 30.0+5.86 202+2.75
2000 24.5+326  28.5+2.85 27.0x2.74  27.54+5.00 27.544.68 3254771 295+3.71
Each value represents the mean+ SD. *Signifcantly different from the control (P<0.05).
Table V. Hematologic parameters in the rats administered orally with DA-9601 for 4 weeks
Sex Dose WBC Lymph. Mono. Baso. Eosin. Neut. RBC HB
(mg/kg) (10°/mm’) (%) (%) (%) (%) (%) (10%mm’) (g}
Control 10 5.96+4.35 784+43 1.7+14  01£03 00 19.8+42 7424034 15.240.67
Meale 125 10 6.52+4.28 82.0+34 1.0£08 01+03 02+05 168+28 7.284043 145+0.84
DA-9601 500 10 6.27+0.98 80.24+3.6 0.8£1.0 0.1+0.3 0.4+0.5 18,639 7.534+0.28 15.0%+0.72
2000 10 8.374+3.39 80.344.2 0.9+£0.8 0.0+0.0 0.1£0.3 187+4.0 7.61+0.26 155+0.37
Control 10 4.57+247 77.2+29 11+0.8 0.1+0.3 05+07 21.1+24 690+042 145+091
Female 125 10 5251333 793+36 04£07 01+03 01+03 201x34 721025 1472071
DA-9601 500 10 5.48+2.30 80.1+2.3 0.6+0.7 0.7+0.9 0.2+0.4 18.4+19 7.07+£0.35 1454047
2000 10 6.214+3.07 791134 1.0+07 04108 02+04 194426 7.11£025 14.7+0.51

Each value represents the meantSD. WBC: White blood cell, Lymph.: lymphocyte, Boso.; basophil, Eosin.; eosiniphil, Neut.; neu-

trophil, RBC; Red blood cell, HB; Hemoglobin, HCT; Hematocrit, HCV; Mean corpuscular volume, MCH; Mean corpuscular hem-
oglobin, MCHC; Mean corpuscular hemoglobin concentration, PLT; Platelet, PT; Prothrombin time, APTT; Activated partial throm-

boplastin time.
Table V. Continued.

Sex Dose N HCT MCV. MCH MCHC PLT PT APTT
(mg/kg) (%) 23] () (g/dD) (10°/mm’) (se) (se0)

Control 10 399+1.76 53.7+£1.57 2051063 3824071 6211413 12.0+0.80 26.0+5.67

Male 125 10 38.4%£2.09 528+175 199+0.80 379£0.92 677+89.0 11.7+0.31 21.7+331

DA-9601 500 10 392+1.84 521:£1.10% 19.84041 3821033 745+66.7% 11.4+048 2521£6.06

2000 10 40.24-1.08 5294129 20.31+0.61 38.5+0.46 7261£100.7* 11.54+0.55 22.243.34

Female Control 10 374%£218 542%1.03 209+0.63 387081 616%£559 10.7-£0.27 21.4+3.83

125 10 3854153 5344107 204+0.64 383%£0.65 6294609 107038 28.8+28.4

DA-9601 500 10 37.8%£1.15 53.6+201 20.5+0.80 383£0.37 646+459 10.5+040 27.0£16.0

2000 10 3804131 5374125 20.640.65 38.6x10.39 635141267 10.840.62 20.713.24

Each value represenis the mean= SD. *Signifcantly different from the control (P<0.05). WBC: White blood cell, Lymph.: lymphocyte,

Mono.; monocyte, Baso.;basophil, Eosin.; eosiniphil, Neut,;

neutrophil, RBC; Red blood cell, HB; Hemoglobin, HCT; Hematocrit,

MCV; Mean corpuscular volume, MCH; Mean corpuscular hemoglobin, MCHC; Mean corpuscular hemoglobin concentration, PLT;
Platelet, PT; Prothrombin time, APTT; Activated partial thromboplastin time.
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cholesterol, BUN, Na2] 7147} ql&l 9] ©13(p<0.05) ©1 &
wWsle]] 3 LEEARAlS BRI ekghcth. dh, of
125 mg/kgF-od 2] A-%-ol creatinine?] 727} QA=EHL o
o, 500 mg/kgF-oJrollA] total bilirubin, creatinine2] ZrA-
°} Na, Cl1#] Z7}7} =93, 2,000 mgkgFol el
A/G ratio, tatal bilirubin, creatinine£] 742} globulin, C12]
7171 AAF R0k (p<0.05) o5 wiste] gl =kt
AL AR ek 29 T T4 ¢ ZE FEeA
hza-a} viaste) BAEE o2 foAdols MEs Oy
2] edgket.
SEHAL

SR g d AR w44 A7 7] DA-9601 125 mg/
kgFoiFllAd ke e St dAd=Eg et &
AR AFER] dgker, 18] FEFod o) HH e
UlE7a} 5249 WEe #gEx) 9kebrh(Table VII).
B3 s dE&2s) EFA T EA BAE e,
AuAA AART =z 24k, Bab 32 Aake] A ek
% Bl whiAl(hippuric acid)©.2 815 ¢lc}.
Halst = ZAL

2HLA

T L) AS R 149} 125 mgkgFAF 1], 233
500 mg/kg 2ol FA1e] o] AT, 500 mgkg
FoF9] 142} 2,000 mgkg 1efel4] #Hzke) whajo] ¢lx]
Hooh @79 A iz 112 500 mgkg 294 F
A 2] wbdo] QIX|E 92, 125 mgkg5olde] 1¢elA] A}

o sk m

2] o] Far=E|gict. 128 FEeA= oFE9 e
2 AZbE = folgh Wshrl BaEA] edshel

W ES

TS AFEE EA F 210] Z el H3A
S} ZpAA-E MasrrolA AdFaa) AdiesF 254
FoAddE S RAchp<0.05). A4 T8k
oo AR Ad) 2 AdEet 254 fojAdue
VM Bolom, v4aye] A9 AFak s fe
Aol AAH=] dgkont gkl fAddE 011
AR ATHp<0.05). F7e] TSI XL
gk e SV Bgon) A=
o] AA =R oo, AP AL AgaToiA A
T AgaEe] e s Bel BEEA
A= A7 EFe quE fAde) QA= HrH(p<0.05).
ARl T8 ARl AdiFeka) A Eeke) #
AAgle £718 Belo, AL p43kFda] AoiEe
o frojAsle e 2ol ot AugEkld e fojde]
QAR A 29kt (p<0.05). 18] 7 o] = BE FE]
A 27w} vaste] FAH R F-Ad9ls Wi Al
A5 7] edgleH(Table VI, IX, X, XI).

= S s B

iz zA b AALE 3= Table X119} 2o} vfjd =7
< EFEe] 2 oA A A= FY(conges-
tiony} 7}Z(emphysema) ¥ ZAxel g v)FZi7io]
QAHRT FAAN A 5 2 73Ake] F ¥ (portal
area) T of| v]ekgt A2A A -F WAV = EA WAEY
o} 2kEw Ay wWwe FAER] ggkony 79| o2
A7 el &= s A 2ol vl arste] So)gh WS 3ty

Table VIII. Absolute organ weight of male rats administered orally with DA-9601 for 4 weeks

DA-9601 (mg/kg)

Parameters Control

500 2000
No. of animals 10 10 10
Brain 2.05+0.13 2.10+0.15 2.01£0.11 1.89+0.14
Pituitary 10.59+2.69 13.54£2.25% 11.041+3.42 10.59+1.87
Thyroid gl. 27.63+5.62 31.69+4.23 35.13+8.47% 31.06+5.90
Thymus 0.534:0.20 0.60+0.19 0.5840.05 0.55+0.13
Heart 0.971£0.16 1.09-£0.09* 1.13+0.10* 1.064:0.35
Lung 1.30+0.19 1.57+0.39 1.39+0.18 1.52£0.35
Liver 9.01+2.33 9.37+0.85 9.33+0.82 9.37+£1.27
Spleen 0.56+0.15 0.66+0.10 0.63£0.08 0.59+0.11
Kidney 2.61£033 2.74+0.44 2.72+0.29 2.57+0.19
Adrenal gl. 57.4+£12.8 61.0-10.9 62.6+11.7 62.2+16.2
Testis 2.80+0.39 2.831£0.40 2.944+0.19 2.88+0.43
Seminal Ves. 0.57+0.32 0.61+0.23 0.59+£0.20 0.67+0.19
Salivary gl. 0.53+0.08 0.67+0.25 0.77£0.23* 0.58+0.17
Prostate 0.554+0.15 0.69+0.10* 0.65+0.07 0.601+0.08

Each value represents the maen=+SD, *Signifcantly different form the control (P<0.05).
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Table IX. Absolute organ weight of female rats administered orally with DA-9601 for 4 weeks
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DA-9601 (mg/kg)

Parameters Control
125 500 2000
No. of animals 10 10 10 10
Brain 1.944:0.08 1.94+0.13 1.88+0.12 1.91+£0.11
Pituitary 16.67+4.95 13.96+6.10 14.60£2.40 17.37£1.69
Thyroid gl. 27.9042.30 31.44+£8.38 32.714+5.79 28.87£4.19
Thymus 0.51+0.12 0.49+£0.09 0.60£0.13 0.591+0.08
Heart 0.76£0.04 0.78+0.04 0.7940.08 0.85+0.07*
Lung 1.3620.24 1.46+0.30 1.31+0.18 1.3040.11
Liver 7.24+0.85 7.07£0.80 6.760.85 712047
Spleen 0.53+0.04 0.51+0.06 0.51£0.07 0.48-+0.07
Kidney 1.924+0.21 1.99+0.22 1.84+0.21 2.01+0.16
Adrenal gl. 774412 83.3£8.7 85.0£8.9 89.54+12.5%
Ovary 0.13x£0.02 0.15+0.02 0.14+0.01 0.130.01
Salivary gl. 0.50+0.07 0.5240.07 0.46+0.07 0.46£0.04
Each value represents the mean+ SD. *Significantly different form the control (P<0.05).
Table X. Relative organ weight” of male rats administered orally with DA-9601 for 4 weeks
Parameters Control DA-9601 (mg/ke)
125 500 2000
No. of animals 10 10 10 10
Brain 6.53+£0.55 6.75+0.61 6.294+0.32 6.2310.62
Pituitary 0.034-+0.009 0.0431£0.007* 0.034-£0.010 0.0352+0.006
Thyroid gl 0.088+0.018 0.1021+0.014 0.110+0.028*% 0.102+0.020
Thymus 1.68+£0.54 1.96+0.66 1.834+0.15 1.82+£0.39
Heart 3.08+0.33 3.51+0.36* 3.56+£0.33* 3.51+0.39*
Lung 4.15£0.66 5.09+1.42 4.36+0.54 5.060+£1.28
Liver 28.3+5.7 30.0+£2.7 29.14+2.1 30.7£3.6
Spleen 1.78+0.38 2.13+0.39* 1.994+0.25 1.9610.34
Kidney 8.30+0.75 8.89t1.65 8.524+1.00 8.481+0.92
Adrenal gl 0.18+0.04 0.20+0.04 0.18+0.07 0.21-+0.06
Testis 8.97+£1.54 9.09-£1.38 8.204+2.91 9.55+1.80
Seminal Ves, 1.79£0.90 1.99+0.74 1.864-0.60 2.24£0.71
Salivary gl. 1.71+0.37 2.17+0.85 2.24+0.62 1.91£0.50
Prostate 1.742+0.37 2.25£0.40* 2.154+0.50* 2.00x-0.34

« Absolute oragn weight
Body weight

Each value represents the mean +SD. x 100. *Significantly different form the control (P<0.05).

Table XI. Relative organ weight” of female rats administered orally with DA-9601 for 4 weeks

DA-9601 (mg/ke)

Parameters Control

125 500 2000
No. of animals 10 10 10 10
Brain 9.11+0.74 9.2240.81 8.81+0.71 8.92+1.20
Pituitary 0.077+0.021 0.065£0.027 0.068+0.09 0.081+0.011
Thyroid gl. 0.13+0.01 0.15+0.04 0.15+0.03 0.13£0.02
Thymus 2.40+0.48 2.37+0.44 2.80+0.56 2.78£0.39
Heart 3.57+0.28 3754043 3.6940.31 4.01+0.62%
Lung 6.45+1.58 6.97+1.81 6.14+0.83 6.07£0.74
Liver 3371032 3.36-+0.50 3151035 3.314+0.29
Spleen 2.48+£0.29 2.46+0.35 2.45+0.33 2.25+047
Kidney 8.99+1.06 9.44£1.03 8.59+0.82 9.37+0.82
Adrenal gl 0.36+0.07 0.394+0.04 0.40+-0.05 0.42+0.07
Ovary 0.64+0.11 0.71+£0.13 0.69+0.09 0.64+0.10
Salivary gl. 2.35+0.34 2.48+0.36 2.17+0.36 2174021

Each value represents the mean +SD.

» Absolute oragn weight

Body weight

X 100. *Significantly different form the control (P<0.05).
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Table XII. Microscopic observations in rats orally treated with DA-9601 for 4 weeks

Test materials Vehicle DA-9601

Dosage (mg/kg/day) - 1257 500" 2000

Organs® Sex M F M F M F M F
Findings, grading n 10 10 10 10 10 10 10 10

Lung ) (o) @ © ) (L (10) (10)
Congestion, mild 8 7 2 0 1 1 5 6
Emphysema, mild 8 9 1 0 1 1 5 6
Thickening of alveolar wall, mild 4 2 1 0 0 0 2 6

Liver (10) (10) (0) (0) (0) (0) (10) (10)
Focal cellular infiltration, slight 2 2 0 0 0 0 0 1

Thymus o) (0 ) ©) 2 @ (10) (10)
Congestion, mild 1 0 1 0 2 1 1 0

Code: ( )=Number of animals examined.

“The histopathological findings of other organs were within normal limits.
¥ Animals of this group were examined only on the organs with macroscopic abnormality.
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