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Subacute Oral Toxicity of DWP-311 in Sprague-Dawley Rats
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Abstract — The subacute oral toxicity study of DWP-311 was carried out in Sprague-Dawley rats of both sexes.
We daily examined clinical signs, body weights, hematological and biochemical parameters, and histopa-
thological examinations for 30 days after administration of DWP-311 with different dose levels (0, 0.04, 0.2,
and 1.0 g/kg). There were no clinical signs and pathological changes compared with control group except
slight decreases in spontaneous motor activities and locomotions at high dose group of DWP-311. Body
weights were not significantly changed in animals treated with DWP-311. In histopathological examinations,
there were 2 cases of pneumonia in control group for one male and one female, but it was not directly related
to DWP-311. These results indicate that subacute oral toxicities of DWP-311 were low and the no-observed
adverse effect level (NOAEL) was considered to be 1.0 g/kg in rats.
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Table 1. Mortality of Sprague-Dawley rats orally administered with DWP-311 for 30 days

Sex Dosage Days Weeks Final
(gkg BW) o 1 2 3 4 5 6 1 2 3 4  Mortality

Male CON(-) 0/10°  0/10 0/10 0/10  0/10  0/10 0/10 0/10  0/10 0/10  0/10 0/10

CON(+) 910 010 0/10 010 ©/10  0/10 0/10 0/10 0710 0/10  0/10 0/10

0.04 0/10  0/10 0/10 0/10  0/10  0/10 0/10 0/10  0/10 0/10  0/10 0/10

0.2 0/10  0/10 0/10 0/10  0/10  0/10 0/10 010  0/10 0/10  0/10 0/10

1.0 0/10  0/10 0/10 0/10  0/10 0710 0/10 0/10  0/10 0/10  0/10 0/10

Female  CON(-) 0/10  0/10 0/10 0/10 0/10  0/10 0/10 0/10  0/10 0/10  0/10 0/10

CON(+) 0/10 0/10 0/10 0/10 0/10
0.04 0/10 0/10 0/10 0/10 0/10
0.2 0/10 0/10 0/10 0/10 0/10
1.0 0/10 0/10 0/10 0/10 0/10

0/10 0/10 0/10 010 0/10 0/10 0/10
0/10 0/10 0/10 0/10 0/10 0/10 0/10
0/10 0/10 0/10 0/10 0/10 0/10 0/10
0/10 0/10 0/10 0/10 0/10 0/10 0/10

CON(-) : Not treated. CON(+) : Treated with 2% CMC solution. “Values show the animal numbers per total 10 animals.

Table II. Clinical signs of Sprague-Dawley rats orally administered with DWP-311 for 30 days

Animal numbers with clinical sign

Sex ( gﬂ?;sgg.‘eN-) (Days) (Weeks)
2 3 4 5 6 1 2 3 4
Male CON(-) 0/10° 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10
CON(+) 0/10 0/10 0/10 0110 0/10 0/10 0/10 0/10 0/10 0/10
0.04 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10
0.2 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10
1.0 0/10 0/10 0/10 0/10 0/10 2/10 2/10 2/10 2/10 2/10
Female CON(-) 0/10 0/10 0/10 0710 0/10 0/10 0/10 0/10 0/10 0/10
CON(+) 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10
0.04 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10
0.2 0/10 010 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10
1.0 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10

CON(-) : Not treated. CON(+) : Treated with 2% CMC solution. “Values show the animal numbers per total 10 animals,
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Fig. 1. Body weight changes in Sprague-Dawley male rats
orally administered with DWP-311 for 30 days.
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Fig. 2, Body weight changes in Sprague-Dawley female rats
orally administered with DWP-311 for 30 days.
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Fig. 3. Food consumption of Sprague-Dawley male rats orally
administered with DWP-311 for 30 days.
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Fig. 4. Food consumption of Sprague-Dawley female rats
orally administered with DWP-311 for 30 days.
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Table II. Hematological findings of Sprague-Dawley rats orally administered with DWP-311 for 30 days

( g/]lzgs;g.%.) Item Unit CON() CON(+) 0.04 0.2 1.0

Male WBC (10°/mm’*) 14724429  1637+528 15444330  13.48+1.95 12944297
RBC (10*/mm) 8.43+1.47 7.23+0.40 6.80£0.48 6.99+0.41 7.40+0.43

Hgb (g/dn) 17.30+2.62  14.30+0.56  15.28+1.92  13.93+0.83  14.86+0.87

Hct (%) 4755+7.88  39.01+2.10  41.43+583  38.98+£220 41.42+2.13

MCV i) 56.45-£1.47  5572+2.01  55.79+1.38  55.05+£129 5510145

MCH ) 20.51+0.73 20224057  2025+0.55 20524053  20.10+0.47

MCHC (g/dl) 36.55+0.76 3580126  3625+1.01  36.63+058  36.37x:0.42
PLT (10°/mm’) 952.8+122.9 974.5+160.1 944.91254.8 1010.7+175.9 874.1+207.4

Lymphocyte (%) 65.72+5.44  63.74+£8.76  67.91+522  64.78+5.17  68.40:3.89
Lymphocyte (10*/mm’) 976544  12.45+3.17  10.71+£2.65 8.80£1.49 9.15+2.58

Female WBC (10*/mm’) 15.88--14.28 13.46+4.62  1230+4.90  13.80+6.04  13.19+6.29
RBC (10°/mm’) 7.304+1.51 7.67+1.10 7.9842.25 7.98+2.28 7.88--2.33

Hgb (g/dl) 1521+£2.79  15.84+215  16.26+4.55  16.84+4.78  17.08+4.56

Het (%) 4134+8.65  43.42+596  44.92+12.71 4571+13.62 45.94113.00

MCV i) 56.28+5.78  56.65£1.69  56.30+1.40  56.24+136  57.90+4.14

MCH (pg) 2221+£019  20.67+0.76 20404171  21.06+134  22.54+1.67

MCHC (g/dl) 39.80£5.35  36.83+0.69  36.31£229  37.25+2.67  38.82+3.71
PLT (10°/mm’) 61424817  783.5+152.8 539.4+303.1 685.7+395.6 7162+4187

Lymphocyte (%) 75204411  73.15+4.94 6932241092 67.41+7.76  63.75+7.09
Lymphocyte (10°/mm?) 11.762.95 9.84-+-3.48 8.32+£3.04 9.21+3.90  8.09+3.54

CON(-) : Not treated. CON(+) : Treated with 2% CMC solution. Each value represents mean+S.D.
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Table IV. Biochemical serum values of Sprague-Dawley rats orally administered with DWP-311 for 30 days

Dosage

(g/kg BW) Itern Unit CON(-) CON(+) 0.04 0.2 1.0

Male Total protein g/dL 6.5£0.3 6.84+0.2 6.7£0.3 7.1£0.3 6.8+04

Albumin g/dL. 3.2+01 31x0.1 3.2+01 31402 33%0.1
AST UL 82377 83.41£28.1 87.4+13.5 99.6+18.2 9224254

ALT IU/L 39.5L£4.7 43.1+8.38 389+52 43.3+5.0 442453

LDH TU/L 295.6+137.6 3169L£121.6 348.8+204.6 4703+1714 394.1+154.6

ALP 1U/L 160.41£30.8 168.7+31.0 170.4+44.7 204.6+57.2 209.1+48.2
Glucose mg/dL 194.6--23.6 168.5+18.7 185.6416.3 184.3133.5 178.84+17.9

Cholesterol mg/dL 47.2+6.6 419454 58.2+9.1 50.3+8.2 451£8.5
Bilirubin meg/dL 0.53+0.07 0.46+0.09 0.471+0.08 0.66=0.18 0.52+0.09

BUN mg/dL 13.3£3.9 13.6£1.5 13.9+1.3.1 13.6X£1.5 14.2+1.7
Creatine mg/dL 0.30+0.04 0.33140.08 0.2410.05 0.234-0.05 0.29+£0.03
Triglyceride mg/dL 80.2x24.1 77.8£12.4 71.1+284.1  73.7£382 95.8+46.1

K nmol/L 3.4+1.0 42103 44+0.2 45+04 4.6L£0.3

Na nmol/L 140.6+1.2 140.4+1.2 140.4+1.5 140.3£0.9 140.7+2.9

Cl nmol/L 104.143.2 107.5+2.8 105.2+1.2 106.4+2.2 105.4+2.5

Female Total protein g/dL 7.5+03 7.1x£0.3 7.0+£0.2 7.3+03 75104

Albumin g/dL 3.6+0.2 34401 3.5x01 3.7+0.2 3.6x02
AST TJ/L 92.9+10.2 86.7+15.3 100.5+12.6 85.848.0 93.8+14.7

ALT IU/L 459+10.2 39.7L73 42.4%5.5 36.7x3.2 46.4+9.9

LDH IU/L 277.6+143.2  173.7+38.2 349.8£1574 361.2+160.2 367.4+163.1

ALP 1U/L 193.8+90.6 127.2+46.3 180.51£63.1 128,31+26.3 2442173
Glucose mg/dL 187.3+12.2 180.6£14.7 186.2+18.8 131.1£17.6 177.8£22.2

Cholesterol mg/dL 45.4+3.7 44.5+4.5 44.216.0 47.1+9.2 47.617.1
Bilirubin mg/dL 0.51+0.07 0.47L£0.09 0.471+0.09 0.54£0.05 0.46+0.07

BUN mg/dL 18.9+2.0 16.9£1.3 16.7+3.6 17.6£1.4 17.94+2.1
Creatine mg/dL 0.37£0.13 0.34+0.05 0.33£0.05 0.33+0.05 0.34£0.05
Triglyceride mg/dL 73.4+30.8 61.3142.7 76.3-£43.8 97.6+:18.0 81.2+26.4
K mg/dL. 4,54+0.35 4.034+0.24 3.87£0.57 4.19+0.27 3.97+0.30

Na nmol/L 151.9+3.4 139.8+1.5 138.7+1.5 137.5+1.4 138.8£3.4

Cl nmol/L 105.6£2.8 103.9+1.7 105.6+£2.1 105.3+2.8 102.9+9.9

CON(-) : Not treated. CON(+) : Treated with 2% CMC solution. Each value represents mean =+ S.D.
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Table V. Urinalysis of Sprague-Dawley rats orally administered with DWP-311 for 30 days

Sex Male Female
Dosage (g/kg B.W.) CON(-) CON(+) 0.04 0.2 1.0 CON(-) CON(+) 0.04 0.2 1.0
No. of animals 5 5 5 5 5 5 5 5 5 5
Gravity 1.010 2 3 3 4 4 3 3 3 1 3
1.015 3 2 2 1 1 1 2 2 4 1
1.020 0 0 0 0 0 1 0 0 0 1
1.025 0 0 0 0 0 0 0 0 0 0
1.030 0 0 0 0 0 0 0 0 0 0
pH 6.0 4 0 0 1 0 0 0 1 1 0
6.5 1 4 4 4 4 4 4 3 3 4
7.0 0 1 1 0 1 1 1 1 1 1
7.5 0 0 0 0 0 0 0 0 0 0
8.0 0 0 0 0 0 0 0 0 0 0
Protein - 0 0 0 0 0 0 0 0 1 0
25 mg/dl 4 4 4 5 0 4 4 3 0 2
50 1 1 1 0 3 1 1 2 4 3
75 0 0 0 0 2 0 0 0 0 0
Glucose normal 5 4 4 4 5 5 4 5 5 5
50 mg/dl 0 1 1 1 0 0 1 0 0 0
100 mg/d1 0 0 0 0 0 0 0 0 0 0
Ketone - 4 1 1 5 4 4 1 4 5 4
5 mg/dl 0 4 4 0 1 1 4 1 0 1
10 mg/dl 1 0 0 0 0 0 0 0 0 0
Urobilinogen normal 5 5 5 5 5 5 5 5 5 5
1 mg/dl 0 0 0 0 0 0 0 0 0 0
4 mg/dl 0 0 0 0 0 .0 0 0 0 0
Occult Blood - 5 5 5 5 5 5 5 5 5 5
+/ 0 0 0 0 0 0 0 0 0 0
+ 0 0 0 0 0 0 0 0 0 0
++ 0 0 0 0 0 0 0 0 0 0
+++ 0 0 0 0 0 0 0 0 0 0
CONC(-) : Not treated. CON(+) : Treated with 2% CMC solution.
Table VI. Histopathological findings of Sprague-Dawley rats orally administered with DWP-311 for 30 days
Dosage Incidence Dosage Incidence
Organs Orgnas
(g/kg B.W.) CON(-) CON(+) 004 02 10 (&ke BW) CON(-) CON(+) 0.04 0.2 1.0
Male  Adrenal gland R. 0 0 0 0 0 Female  Adrenal gland R. 0 0 0 0 0
L 0 0 0 0 0 L 0 0 0 0 0
Kidney R. 0 0 0 0 0 Kidney R. 0 0 0 0 0
L 0 0 0 0 o0 L 0 0 0o 0 0
Heart 0 0 0 0 0 Heart 0 0 0o 0 o0
Liver 0 0 0 0 0 Liver 0 0 0 0 0
Lung hemorrhage 0 0 0 0 0 Lung hemorrhage 0 0 0 0 0
Spleen 0 0 0 0 0 Spleen 0 0 0 0 0O
Testis R. 0 0 0 0 0 Testis R. 0 0 0 0 o0
L. 0 0 0 0 o L. 0 0 0 0 o0
Stomach 0 0 0o 0 © Stomach 0 0 0o 0 0
Pancreas 0 0 0o 0 0 Pancreas 0 0 0 0 ©
Thymus 0 0 0o 0 0 Thymus 0 0 0 0 0

CON(-) : Not treated. CON(+) : Treated with 2% CMC solution.
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o} 8 HE-F9 Afdl w2 Asite] 3L 2 E AYE
FollA viehdr] ghgpel. HAke] piA E¥ubie] 47
2 A8 Sufj oA bzt 14, R Tm-gakrel 4] 2t
Zk 1 <7} s go)k JA3e] FiA EEubd2 876

A

71918 ooty AEEY 2AE ¢ gle ades
A= et

7|52 M

A FHABANE A9 ThAFFNA DR FoF
o] FAUA Fasde ¥ BE FolTd A9

Folol olgh Mk A=A efghek(Table VID).
Ha|z=aE A

Fofzaela] AL A FEde] -5 2
1] olA et on], kg Fellxls Hel ool obF
olie] Gdieh. w3k AHEA FHATINE o] T
27} AAelglen F99 AfsE FAHA Wdght. =
T EAFH A= DAEA| ot o] el AT WH
Aot FHAA 95 aEla AR S4E gtz Afmd
ch(Table VIII). 7]} 2E A7 A A= A2 Foof =g
Heteta AA = Wl zaadE fgich

Table VII. Organ weight of Sprague-Dawley rats orally administered with DWP-311 for 30 days

Dosage Unit:g
Organs
(g/kg B.W.) CON() CON(+) 0.04 02 1.0
Male Ademal gland R. 0.03£0.01 0.03+0.01 0.03£0.01 0.03+0.01 0.03+0.01
L 0.03£0.01 0.03+0.01 0.0310.01 0.03+0.01 0.03+0.01
Kidney R. 1.134:0.34 1.09+0.15 1.20+0.18 1.12+0.06 1.06x0.06
L. 1.24+0.11 1.08+0.13 1.20-+-0.18 1.23+0.08 1.06+0.05
Heart 1.09+0.09 0.99+0.13 1.09+0.17 1.06+0.10 1.04+0.05
Liver 13.30£1.04 10.50--2.65 13.80+2.43 12.80+0.98 8.451£0.67*
Lung 1.49+0.12 1.59+0.29 1.40+0.19 1.46+0.12 1.80£0.24
Spleen 0.91+0.12 0.87£0.22 0.900.22 1.01+0.36 0.96+0.47
Testis R. 1.60--0.07 1.56+£0.09 1.50-£0.17 1.47+0.18 1.66-0.08
L. 1.60£0.07 1.55+0.15 1.50+0.14 1.46+0.16 1.65+0.12
Stomach 1.80£0.26 1.60+0.29 1.80£0.21 1.67+0.12 1.70£0.53
Pancreas 0.65+0.15 0.66+0.12 0.71£0.21 0.70=0.14 0.73=0.16
Thymus 0.25+0.02 0.25+0.03 0.2140.02 0.24=0.03 0.20£0.03
Brain 2.04+0.04 2.071£0.06 2.11+0.15 2.18+0.16 2.11£0.21
Female Ademnal gland R. 0.02£0.01 0.03£0.01 0.0240.01 0.02+0.01 0.02x0.01
L 0.02+0.01 0.03x0.01 0.03£0.01 0.02£0.01 0.02+0.01
Kidney R. 0.80+0.06 0.82+0.08 0.82+0.13 0.89+0.34 0.811-0.06
L. 0.80+0.06 0.80+0.08 0.8810.07 0.88+0.25 0.82+0.06
Heart 0.80+0.06 0.74£0.06 0.81+0.07 0.810.11 0.77£0.07
Liver 9.66+0.12 9.04:£0.83 10.11+0.79 9.70£1.23 10.000.45
Lung 0.98+0.27 1.061+0.09 1.15+0.13 1.07+0.10 1.04+0.09
Spleen 0.70£0.08 0.64+0.10 0.70+0.13 0.741+0.15 0.55+0.07
Ovary R. 0.05£0.01 0.05+0.01 0.051£0.01 0.04+0.01 0.04£0.01
L. 0.05£0.01 0.05+0.01 0.04+0.01 0.05%+0.01 0.04x0.01
Stomach 1.25x0.11 1.30=-0.15 1.20+0.08 1.11+0.08 1.23£0.12
Pancreas 0.58+0.32 0.55+0.12 0.541£0.10 0.52=-0.09 0.53+0.07
Thymus 0.25+0.03 0.254:0.02 0.20+0.01 0.22+0.03 0.24+0.06
Brain 2.03+0.03 2.044+0.04 2.04+0.05 1.91£0.06 1.91+0.06

CONC(-) : Not treated. CON(+) : Treated with 2% CMC solution. Each value represents mean £ S.D.

Statistically different from control (*P <0.05)



DWP-3112] =0l CHE ol HZTZHAIHE

335

Table VIIL Incidence of neoplastic microscopic findings in Sprague-Dawley rats orally administered with DWP-311 for 30 days

Sex Male Female
Dosage (g/kg B.W.) CON(-) CON(+) 0.2 1.0 CON(-)  CON(+) 0.2 1.0
No. of animals 10 10 10 10 10 10 10 10
Kidney
Chronic nephritis 0 0 0 0 0 0 0 0
Pyelonephritis 0 0 0 0 0 0 0 0
Calcification in renal tubuli 0 1 0 0 0 1 0 0
Pyelitis 0 0 0 0 0 0 ¢ 0
Liver
Vasculitis 0 0 0
Necrosis 0 0 0 0 0 0 0 0
Lung
Pneumonia 0 1 0 0 0 2 0 0
Spleen
Testis 0 0 0 0 0 0 0 0
Stomach 0 0 0 0 0 0 0 0
Pancreas 0 0 0 0 0 0 0 0
Thymus
Agonal bhemorrhage 0 0 0 0 0 0 0 0
Lymphocytic necrosis 0 0 0 0 0 0 0 0

CON(-) : Not treated. CON(+) : Treated with 2% CMC solution.

il &
AP EE DWP-3112 AFA gl tgt |85 FAo2
TR oS} ko 24 E —;7—}* 2|5} %@“]' /‘3% 1

o}, obg7 A Bl :
A ot dogs oy H-{};q]xﬂg}% Al ?7:%14 7ol
SapA Asleleky 2 Tolae o8 BaASe =
Qo] ok Fasholn AztEs ¥ AgdldE 2F
A3 A=AE LR AYEAY DWP-3112] Hzef o
Ui oA TEAE 1] 8] SR AgH AT
FTA A 94-33 2)ekE o] T AJA¥ 7| (National Institute
of Safety Research, 1994)0] F3}o] A|¥3 A} AP 2
°ﬂ 7108k dubad 2 Zqshd, g Asishs o4

& 9l2low SRR oFE e oa ol YaRe Fk
AL A=A ol AdEd 2 STl of
7k adwie] ZhEE gl o} o7 IFES CMCFH
28k Ao g & 4= glvh(Nakano 5, 1992; Nakashima %,
1994). Pelskd 27 o4 RBCXE 72 nd377 &

AdlzTelA okt Frbske e vEhdich 79
24T Heb% Z7h 3 Boxle) s} da=ee
o ol5 ek 25 e ve el Aol
PR FatonE A|HEA 7 Jgolatn JAHA
£ gton, wak mE A WAl Saisieh. ole} ol
Yals 27 kB 7 eTka A ol

g BolA 2dskc). wat ool QskaA] 5:7461]/!% T2

o BT U DEPFATAN AT vle)
AST g ALTS] Z7b} 91810, ol zaw o) 27 )

o] W 9ol A wEell A EA | 23t Avke|eln
= FEA e skl ALPE A9 v B Sofyw) kA
A izl I Felen EAo

A2 gledch. LDH, cholesterol, BUN % TG2] 3= E_—,—
A Q] A F o] E8fe] gl 27 Al o golat
T AAEE 242 BolA] kvl AFEET HAF
Sk 4 7‘.;1_,_7:1 N 9 HE-EL] Aol b 230
g4 T BE AHFEANA vehdA] st Aake] 5
A %@E’H&‘é FHbEle $80] Svld e SAAYE
Tl A ZH2t 1~24] FEE T o)7L ) r|Ad
Jelgkm AlgEw F-A1g 4 gl aZleE A
(Aburada %, 1983; Cho %, 1993a; Cho &, 1993b; Kwack
5, 1996).

o] Ak} Zho] DWP-3119] F=oj T'Hﬂ b ATEA A
el A 719 dnbgl, AFHs 2 2 A7 Sl Mo
E 540 AR dghon AR SR AR
gk ed3ko] Qx| Bl Wwl A 8hAl 7 A} —a-‘ﬂl/ﬂ "33}3} A7)
A el 2718 W, AEER 3 2E
T AT SATH e g 25 Hilelw /‘}'E«E]“C P R
Addeh. ek 2 APEAA FAERE 10 gheol
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