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Single and 13-week Repeated Dose Toxicity Study of DA-3002,
An Authentic Recombinant Human Growth Hormone
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Abstract— This study was conducted to examine DA-3002, a biosynthetic human growth hormone, for its acute
and subacute toxicities in mice and rats. The drug was administered subcutaneously and orally at a dose
level of 1.0, 3.0, 8.9, 26.7 or 80.0IU/kg once for single dose toxicity and given subcutaneously at a dose
level of 0.34, 1.7 or 8.4 IU/kg daily for 13 weeks to investigate repeated dose toxicity. In the acute toxicity
study, doses up to 80 IU/kg had no adverse effect on the behavior or body weight gain. Pathological examina-
tions revealed no abnormal changes which could be attributed to toxic effect of DA-3002. In the subacute
toxicity study, the growth hormone was tolerated well in both mice and rats. No drug related deaths occurred
and all animals appeared to be normal throughout the dosing period. Increases in body weight gain, food
utilisation and absolute organ weights were observed in the rats in the high dose group. Mild changes in
the blood chemical parameters were also seen in the treated groups. Histopathologically, however, no abnormal
changes were observed in any organ. The changes noted during the treatment periods presumably represent
exaggerated pharmacological effects of the growth hormone, and no observed adverse effect level (NOAEL)
was considered to be more than 8.4 IU/kg/day.

Keywords [ DA-3002, recombinant human growth hormone, single and repeated dose toxicity, mouse, rat.
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Table 1. Group mean body weights in acute toxicity study of DA-3002 in mice and rats

Animal Route of Group Al A2 A3 A4 A5 Ag
species  adminisiration  Sex Day Control® Lo 3.0 8.9 26.7 80.0
Mice p.0. Male 0 265f12 26.5+ 1.8 206+12 272420 27913 274+ 05

3 287+£09 289+ 17 314209 298+12 304+ 11 292+08
7 31710 318+ 16 343+ 038 323+ 0.7 329+ 1.0 313+ 138
14  342+13 342113 36.8% 0.8 35010 313+ 138 332+22

Female 0 250+18 257116 26,1+ 2.0 2501 1.0 253117 2491 14
3 265117 263+ 13 27022 26.6x 1.5 26.0+ 16 268+ 1.9
7 271+ 12 275113 28420 27619 274116 283+ 19
14 294117 29.0x 1.0 294+ 3.0 288+ 16 288+ 19 294+23
s.C. Male 0 291+05b 288+9.2 295+ 15 29.12 0.6 28.0+ 1.9 20722
3 308+19 301+ 24 31417 303108 29083+ 19 304+ 26
7 314123 305238 32617 309+ 12 31.3+£2.0 31.3%22
Female 0 279+ 1.7 26,5+ 1.3 272116 276156 277+ 13 275+t 14
3 279127 26,5+ 1.5 276+ 25 272118 279+ 11 282%21
7 283t 30 273£17 279126 277+ 14 284+ 10 286+ 2.1
Rats p.o. Male 0 1469+73 1548+£92 1501x154 1488+121 1381%+117 1503%92
3 1965131 2005+81 1865+53 192.8+9.0 180.7£161 1957195
7 2281+139 233272 216059 2206+ 113 206.7+184° 2229+ 6.8
14 2876+ 144 2876+64 2684+78 2664+ 162 2538+ 188 253.0%8.(
Female 0 1241+68 1225£39 1286167 1244+118 1204%£62 1197260
3 1583+81 166557 151.0+88 160.1*x134 1554F 115 153.0%8.0
7 168571 166.6*65 1574+1109 168.8%+162 165.6*125 163.6%6.7
14 1847£87 186.0%+57 17681119 1904198 1858+11.7 18564%93
s.C. Male 0 1804£141 18001106 193.8*+112 173.0£125 1853%+145 186.3%120
3 2029x165 2046X168 2154=111 196.0+139 2091180 216.4+15.1
7 2146188 22801171 2382+124 2188t164 2368t 183 239.6%157
Female 0 1580£58 154.8=30 1562+116 1559+81 154.5+50 153.3%109
3 167967 1648+ 35 1704%=121 1651+£82 162585 1664% 1138
7 1788x92 1748134 1776+124 173.0x72 1694%=88 174.0% 96

Each value represents mean* S.D. “; Glycine phosphate buffer, *; DA-3002 (IU/kg), *; Significantly different from control (p<0.05).

QO — Vehicle control -~ O — Vehicle conlrol
800 - ® — DA-3002, 0.341U/kg 350 ® - DA-3002, 0 34iU/kg
v — DA-3002, 1 7IU/kg L. v - DA-3002, 171U /kg e
500 + ¥ — DA-3002, 8.41U/kg Y 300 =y _ pa-3002, B.4IU/kg . - v'ﬁvﬂ—-""
vy -
400 250 -
%’ E: 200
g 300 ~ X ~
g 200 - 3 150l
[aa] [iw]
100 100 +
0 ] I I ! 1 1 1 50 | | | | 1 | |
0 2 4 6 8 10 12 0 2 4 5] 8 10 12
Experimental Week Experimental Weck
Fig. 1. Body weight changes in male rats (reated subcuta- Fig. 2. Body weight changes in female rats treated subcuta-
neously with DA-3002 for 13 weeks. neously with DA-3002 for 13 weeks.
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Table II. Food consumption of male rats during subcuta-
neous administration of DA-3002 daily for 13 weeks
(grams/day)

Table II. Food consumption of female rats during subcuta-
neous administration of DA-3002 daily for 13 weeks
(grams/day) ™~

Week Dose(IU/kg) 0 0.34 1.7 84
Week Dose(IU/kg) 0 034 L7 84 1 165+ 15 163+23 178+ 1.0 17.7+ 14
1 218+ 0.8 202+ 19 209£20 193+55 2 164+26 179112 168+23 192 1.0
2 232124 245+16 254115 255+ 15 3 177+ 156 175+ 19 173+ 2.7 153+35
3 235127 259+ 25 234x£30 276+3.2 4 16.1+ 26 179+x20 19.0+20 183+ 36
4 220t 78 262+ 24 261+24 283x29 5 173+ 05 184+ 0.7 192+ 23 220+ 26¢
5 246+ 21 274143 241+24 273+14 6 164+ 22 179+19 208+44 203+3.0
6 296+ 06 28.7+31 30.8%32 31.21£20 7 186+ 23 201+ 14 186+ 17 198109
7 268+ 16 302153 282% 23 299+ 17 8 19.0+ 2.2 191+ 16 204429 21.3+20
8 269+ 21 308+57 276+14 31.1+14 9 179+ 28 190+ 2.1 18.0+4.3 202+ 13
9 236+ 21 25955 251£2.8 285+ 19 10 19.3£ 39 204%29 207£15 209+ 14
10 258+ 24 30644 275117 309+2.2 11 164+ 15 164+ 3.2 156+t 3.8 187+ 20
11 21866 24051 26.7£3.7 273t 25 12 184+ 1.7 194+ 20 205+26 21.3+43
12 28125 273124 275128 318%27 13 187+ 2.7 196116 192+19 20.1+ 6.6
13 272+ 21 266+£37 251%+2.7 304+27
Each value represents meanz S.D.
Each value represents mean=® S. D. “; Significantly different [rom control (p<0.05).
Table TV, Results of the urinalysis in rats given DA-3002 subcutaneously once a day for 4 weeks
Dose Vol. pH Prot. Glu. | Blood | Ketone | Bil. {Urobil. Sediment?
Sex| n
(WU/kg) 6 65 7 75 8 |— + ++| - | — |- |- - |- £ + ++
0 545410 5 0 0 O 0|2 3 0|5 5 5 0 | 5 5 5 0 0 0
034 | M |5(|522t23| 1 4 0 0 0| 4 1 0 5 ) 5 0 5 5 2 0 3 0
17 5|576+08| 2 3 0 0 0|5 0 0 5 5 4 1 5 5 1 0 3 1
34 5163821/ 3 1 0 0 1] 4 1 0 5 5 5 0 5 5 2 0 2 1
0 5(634+09(3 2 0O 0 0|3 2 O |5 | 5 |5 0|5 |5 |4 0 1 0
0.34 F|5|604+t14| 2 2 0 1 0] 3 2 0 5 5 5 0 5 5 2 0 2 1
17 51666252 1 1 0 1|5 0 0 5 5 5 0 5 5 3 0 1 2
34 5|/694+23 0 3 1 1 0+(4 1 0 | 5 5 5 0 |5 5 1 0 3 1

¢; Microscopic examination revealed the crystals of ammonium and magnesium phosphate.
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Table V. Results of the urinalysis in rats given DA-3002 subcutaneously once a day for 13 weeks

Dose Vol. pH Prot. Glu. |Blood| Ketone | Bil. [Urobil. Sediment?
Sex|n

(IU/kg) 6 65 7 75 8 |— + ++|—| -~ |- £ |-| - |- £ + ++
0 10/892+17(1 2 2 1 4|9 1 0 {10 | 10 7 3110 10 2 1 7 0
034 | M 10|936x22| 1 4 2 0 3|9 1 0 {10 10 |10 0 | 10 10 7 0 3 0
17 10/860+18| 4 3 1 o0 2 |8 2 0 |10 10 |10 0 (10 10 5 0 5 0
84 10]134625| 1 4 3 0 1|6 4 0 | 10 10 10 0 |10 10 2 0 8 0
0 10137110 1 1 2 1 5 9 1 0 10 10 10 0 10 10 3 0 6 1
0.34 F (10133009 2 1 3 0 4|8 2 0 |10 10 9 1 |10 10 0 0 7 3
1.7 101433+ 11| 3 1 4 0 2 4 6 0 10 10 10 0 10 10 2 0 4 4
84 10142810 2 3 4 0 1|4 6 0 10| 10 |10 O |10 10 1 0 3 6
% Microscopic examination revealed the crystals of ammonium and magnesium phosphate.
Table VI. Hematologic changes in male rats following DA-3002 treatment for 4 weeks (Mean® S.D.)

Doses Control DA-3002

IU/kg/day 0 0.34 17 84

No. of animals 5 5 5 5

WBC (10%/mm?®) 7.36% 3.73 022+ 2.02 7.82% 1.00 6.34+ 2.39

RBC (10%/mm®) 7481 0.26 7.28+0.39 7.34+ 0.36 7.58% 0.20

HB (g/dl) 14.94+ 0.43 14.56+ 1.00 1454+ 0.79 . 16554090

HCT (%) 44,64+ 1.76 4232+ 250 42461221 4522+ 206

MCV (u¢% 59.80+ 0.76 820+ 1.72 58.00% 1.55 59.60+ 1.50

MCH (pg) 19.92+ 0.33 19.94+ 0.87 19.78+ 0.62 2042+ 0.65

MCHC (g/di) 33.46+ 046 3346+ 0.46 3418+ 0.34 2042+ 0.65

PLT (10°/mm®) 657.80+ 97.44 645.40+ 2648 562.00+ 116.41 683.60t 67.99
Table VII. Hematologic changes in female rats following DA-3002 treatment for 4 weeks (Mean* S.D.)

Doses Control DA-3002

1U/kg/day 0 034 1.7 84

No. of animals 5 5 5 b

WBC (10*/mm?) 7.68+ 1.46 7,70+ 3.43 590+ 1.72 592+ 244

RBC (10%/mm®) 7.556% 0.34 742% 0.80 7.71+ 0.34 7.331 049

HB (g/dl) 1548+ 0.71 14.76 % 1.55 15.60+ 0.67 15.14+ 0.84

HCT (%) 44.40% 2.04 42.54+ 3.90 44,38+ 1.39 43.24% 2,31

MCV (u% 53.80+1.17 57.20+ 194 57.20+1.94 59.20+ 147

MCH (pg) 20461 047 19.86+ 0.82 20.16£ 041 20.62+ 0.39

MCHC (g/dD) 34.821 0.63 3460t 0.71 35.08+90.71 34.98% 0.66

PLT (10°/mm® 63540+ 107.24 532.60+ 138.34 617.40+ 67.71 550,20+ 209.53
$H A obES) GO Hole SAAY Mk dAle] FUEBTNA MCV 2k, T4eF o)A MCHC
9957 ssivh 9= Wast dadraste Tale Sbl et okp<0.05) RARAE Gddk =w
VI~IXSh gk 4F FREATAAE 24 20 F94 137 AFRATAANE 93 $24T HB 7Hp<
Qe Yo 2279 Wake QAL 137 AETAT 005 Aol AT e 9 FANALT #9455
AE A9 B3 AGFTAN dAtEAAEAS] § G SHAe) AHE BAFA goor] ey
A4 UE=(P<0.05) F7Hs B fLLJr SRS FE AZHPT) A AFAME s A 2T vlaste] F4
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Table VIII. Hematologic changes in male rats following DA-3002 treatment for 13 weeks (Mean* S.D.)

Doses Control DA-3002
IU/kg/day 0 0.34 1.7 8.4
No. of animals 10 10 10 10
WBC (10°/mm?) 3.52+1.11 5.881+ 1.49 6,02+ 3.21 4.88+ 1.69
% Lympho. 875142 8781+ 38 870+ 1.7 889+ 15
Mono. 1.1+09 1.0+ 08 1.1+ 0.8 1.0+ 0.6
Baso. 0.2+ 06 02+04 0.2+ 04 0
Eosino. 0.6+ 0.5 0304 0.6* 0.8 0405
Neutro. 106+ 29 107+ 3.0 111+ 15 9.7+ 0.8
RBC (10%/mm?) 8.56% 0.28 8.641 072 8.83£ 041 8.85+0.35
HB (g/dl) 15.88+ 1.50 16.35% 0.46 16.19£ 0.78 16.20% 0.75
HCT (%) 4539+ 1.44 48.21+ 1.45¢ 4755+ 1,98 47.06+ 1.83
MCV (1% 53.10%+ 145 54.20+ 0.75 5400+ 1.73 53.30% 1.35
MCH (pg) 1856+ 1.51 18.38+ 0.34 18.28%+ 0.73 18.27+ 0.56
MCHC (g/d) 34.90L£ 2.33 3387+ 044 33.99+ 0.55 34.381+0.46
PLT (10}/mm®) 508.10+ 41.03 509.40+ 64.55 523,10+ 56.55 577.60% 48.46
. Significantly different from the control (p<0.05).
Table IX. Hematologic changes in female rats following DA-3002 treatment for 13 weeks (Meant S.D.)
Doses Control DA-3002
IU/kg/day 0 0.34 1.7 84
No. of animals 10 10 10 10
WBC (10°%/mm®) 404+ 2,17 3.38+1.50 355+ 0.89 4.60% 1.38
% Lympho. 87.3+ 3.8 871+ 26 876 3.0 90.1+ 4.0
Mono. 04* 05 1.3£ 0.6 0.9+ 0.7 0.2+ 04
Baso. 0.6+ 0.7 0.1£0.3 0.1+ 0.3 04+ 0.7
Eosino. 0.2+ 04 0304 0204 03x05
Neutro. 115+ 3.9 11.2+ 2.6 112+ 3.0 9.0+ 3.6
RBC (10%/mm’; 7.861 0.32 7.73% 0.39 793+ 045 7.89+ 0.25
HB (g/dD) 14.82% 0.67 14.31£ 0.44 14.23+ 0.27 13.58+ 2.99
HCT (%) 4391+ 1.87 4288+ 1.34 4299+ 2.05 4322+ 198
MCV (u% 55.90% 1.58 55.60L 1.36 54.20+ 1.08 54.80% 1.60
MCH (pg) 18.82+ 0.66 1847+ 0,51 17.93% 0.89 18.43% 0.59
MCHC (g/dl) 33.69+ 0.44 33.35+0.28 33.10+ 1.27 33.68+ 0.38
PLT (10°/mm® 496.60+ 31.90 531.80+ 34.57 528.00+ 108.97 565.00t 73.81

45 TRAEATE 2% A FEe sloAE wHg=
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A oo e glucosed] FoAg)y 7aE vehyyg
tHp<0.05). =g, w&akFe)A chloride 2 sodiume)
FAEUE F7 vebdehp<0.05). g el A8
AHe 4F FAEATY 2% SASE slo]A gz
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Table X. Blood biochemistry in male rats given DA-3002 subcutaneously for 4 weeks

Doses Control DA-3002
(IU/kg/day) 0 0.34 1.7 84
No. of animals 10 10 10 10
ALB (G/DL) 1.15+ 0.03 1.06+0.11 1.11+ 0.06 1.09+0.12
ALP (IU/L) 214.0+ 676 214.01£ 434 214.8+ 48.0 2034+ 57.3
ALT (IU/L) 314+ 75 387+ 136 262+ 8.3 33.2+ 100
AST (IU/L) 135.6+ 20.5 1282+ 94 106.83+ 20.6 128.6+20.9
Bilirubin (mg/DL) 0.37£ 0.07 0.25+ 0.02¢ 023+ 0.04° 0231 0.03
BUN (mg/DL) 2831434 22,7+ 4.42 22,5+ 2.87 2054t 2.67
Cholester. (mg/DL) 700+ 3.33 85.7+ 11.04 61.4t 8.36 60.5% 10.22
Creatinine (mg/DL) 042+ 0.08 047+ 0.07 0.40=+ 0.05 042+ 0.07
Glucose (mg/DL) 105.7x 125 96.5+ 15.8 124.8+ 25.1 86.4% 20.9
Protein (G/DL) 6.12£ 0.14 6.30+ (.19 6.06= 0.10 5.944 (.31
Calcium (mg/DL) 852+ 043 8.25+ 0.27 8.30+£0.17 8.38+£0.33
Chloride (mEq/L}) 115.6+ 3.50 113.04£ 1.10 1132+ 1.94 111.8+ 2.56
Potassium (mEq/L) 462+ 0.26 4.50+0.19 4.36+0.19 4.40+ 022
Sodium (mEq/L) 1514+ 6.25 149.6+ 2.65 1488+ 1.17 150.0+ 2.65
Phosphorus (mg/DL) 7.59+ 0.62 8.21+0.52 750+ 048 8.52+0.71
Each value represents meanz S.D.
¢ significantly different from the control (p<0.05).
Table XI. Blood biochemistry in female rats given DA-3002 subcutaneously for 4 weeks
Doses Control DA-3002
(IU/kg/day) 0 0.34 1.7 84
No. of animals 10 10 10 10
ALB (G/DL) 1.18+ 0.07 1.10+ 0,07 1.17£ 0.10 1.19+ 0.07
ALP (IU/L) 111.2£ 23.1 109.0+12.9 141.1£ 30.5 1304+ 24.8
ALT (IU/L) 18.6+ 6.0 344+ 304 224+98 268+ 6.6
AST (IU/L) 850+ 89 1226+ 575 1121+ 20.8 1147+ 19.5
Bilirubin (mg/DL) 0.19+ 0.04 0.23£0.10 0.23+ 0.08 0.24% 0.08
BUN (mg/DL) 314+ 6.5 302+ 49 26.3+5.5 265+ 4.1
Cholester. (mg/DL) 68.7+ 6.1 75.7+ 11.6 55.1+£10.8 749+ 147
Creatinine (mg/DL) 054+ 0.06 0.59% 0.06 0.56+ 0.19 0.50£0.10
Glucose (mg/DL) 98.0+ 12.2 106.5+ 13.5 79.0L 22.1 976+ 74
Protein (G/DL) 6.24+0.30 6.61x0.36 6.27+0.21 6.27+0.23
Calcium (mg/DL) 3.64+0.27 8.79+ 0.37 8.73+0.27 8.54+0.31
Chloride (mEq/L) 1188+ 1.8 1200+ 1.4 1200+ 14 1204+ 21
Potassium (mEq/L) 422+ 0.13 4324+ 0.30 4.86+ 0.86 4.68+ 0.65
Sodium (mEq/L) 1540 24 156.8+ 1.7 156.8+ 25 154.80+ 2.59
Phosphorus (mg/DL) 7.35+ 0.65 6.68+ 0.63 9.14£ 3.80 7.78+ 0.85
Each value represents meanz S.D.
T7 1A 7k FARE e F4A FHEEP A7) 2 el AYH AFHsieAT FAE S B ol
FaEon, A&y 7 1doAe HF 7T Hehs A=A dsteh t=Abra) 135 HE
Axel Fagesl ARG F 2] FA 41 BAAE )@ azle] FAHAE agpon, 1=
def e FA9 $He| BFFHPLH, T4 47 W27 FoiFg TYshe] A AlHTY A FECA
Lo A WA AR Tae] RAF e TR BHo) BRI
EFd48 $EE ¥R 2% AT AFEns A} AvIFe dEsde 137 ATEAFRAN 47
TR R HeEgr AAE AAE 7 gy 2 T4 He AN EREY vlwste] AdFe f
£2k) oAl 1dle} g E&2T e FA 14 M= AT H AE F7He PR K p<0.05) A F e A=
A7 1~2mm AR T2l Ao Qslth oMol g ALE dehdon], BAL FEFAT
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Table XII. Blood biochemistry in male rats after s.c. administration of DA-3002 for 13 weeks
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Doses Control DA-3002
(IU/kg/day) 0 0.34 1.7 284
No. of animals 10 10 10 10
ALB (G/DL) 0.86+ 0.15 0.82+0.12 097 0.16 0.79£ 0.17
ALP (IU/L) 104.5+ 30.9 32.64% 27.02 99.9+ 409 110,74 39.3
ALT (IU/L) 87.7+59.2 1033+ 114.2 163.0% 145.1 77.3£326
AST (dU/L) 2711+ 794 3094+ 2125 322.8£ 1538 182.0£57.1
Bilirubin (mg/DL) 0.241 0.06 0.24+0.05 040+ 0.34 0.21+0.03
BUN (mg/DL) 20.50t 3.38 2042+ 4.56 2124+ 293 24.08+ 362
Cholester. (mg/DL) 63.09% 7.56 69.28+ 9.30 83951 24.88 60.98+ 15.90
Creatinine (mg/DL) 0.78+£0.17 0.70+ 0.22 067£0.15 0.66x 0.09
Glucose (mg/DL) 61.6+ 8.0 79.11+ 23.89 829+ 159 92.7+ 25.4°
Protein (G/DL) 6.17+ 0.3 5891 0.37 6.29x 0.53 5.97£0.31
Calcium (mg/DL) 9,58+ 1.08 9.05+ 0.68 9.27%+ 1.57 9.03+0.70
Chloride (mEq/L) 103.1+ 3.1 104.8+ 1.99 1053+ 4.2 104.7£ 4.0
Potassium (mEq/L) 3.98+0.24 424+ 057 4,60 0.72 4331 1.05
Sodium (mEq/L) 1351+ 35 137.2% 3.70 136.4% 6.4 135.1£ 4.8
Phosphorus (mg/DL) 6.62+ 0.90 1250+ 1.07 6.14% 1.09 6.19+ 0.54

Each value represents mean% S.D.

* Significantly different from the control (p<0.05).

Table XIII. Blood biochemistry in female rats after s.c. administration of DA-3002 for 13 weeks
Doses Control DA-3002
(IU/kg/day) 0 0.34 17 84
No. of animals 10 10 10 10
ALB (G/DL) 0.95% 0.15 1.21% 0.25° 1.10x 0.15 1.09+0.18
ALP (IU/L) 63.8+ 153 542+ 21.0 61.6+ 20.6 63.5+ 27.9
ALT (IU/L) 344+ 79 349+ 120 376+ 128 332+ 10.0
AST (IU/L) 102.1+11.2 142,94+ 40.9° 120.4% 21.3 108.5% 127.0
Bilirubin (mg/DL) 0.26+ 0.04 0.30+0.05 0.27+ 0.03 0.23%+ 0.07
BUN (mg/DL) 23.1£ 33 302x73 301+ 3.7 26.7+ 3.0¢
Cholester. (mg/DL) 60.8+ 114 54,3+ 139 62,1+ 158 62.7% 15.0
Creatinine (mg/DL) 0.61+ 0.11 0.55x£ 0.10 0.64+0.09 0.73£0.10
Glucose (mg/DL) 117.0+ 15.0 744+ 18.6° 100.6x 18.5 106.3+ 164
Protein (G/DL) 649+ 0.31 6.90+ 0.44 6.72%0.24 6.57+ 048
Calcium (mg/DL) 9.57£0.24 9.78+£ 0.18 9.74*+ 0.26 9.79+ 0.38
Chloride (mEg/L) 1135+ 2.0 1153+ 28 116.7+ 1.6 120.2+ 3.3¢
Potassium (mEq/L) 3.75x0.22 3.05+0.28 3.93+0.28 4.33+ 1.05
Sodium (mEq/L}) 1447+ 27 14731 4.0 1485+ 2.3 153.0+ 4.57
Phosphorus (mg/DL)} 4871 0.89 592+ 1.12 547+ 0.77 5.96% 0.82

Each value represents meanx 5.D.
% Significantly different from the control (p<0.05).

2o AdAr9 f9X0ds S7He Ve W (p<
0.05) ANFHAME F7HEFTl R FAU0E F
7+ el ch(p<0.05, Table XIV, XV). =}3-2A] 30
e 1357 HEEASEAN 243784 Uk b
EFoll 4] 7ke] AdiFabe] vz ¥ wdte] A A
22 #94 e 7 el e (p<0.05) A EFE
NME fodel sl ZAoE vehydch AdEsd] 8l
oA ZEET F TR A, A 2w #

fd de lo
E i 1o ox
o2 o2 32

B2 xe e

N
oF

L)

™
i

o T

r_‘\i

A,
il
i
2
|o

b

o 4
o

ol
2
»

L
it

1-

Y, i
ox
e

>~

)
e
o -

il

0

[
o
!

7} vrehgtovl(p<0.05), Al HTt
= ehlchp<0.05). °1F He 5
33hs %S Ve
CAEAIRY FoFR £ AT
gha] 7JALA:7d-& Table XVI=k 7o)
12 RS AxEA 2 A2
] A27de] ETH LEFTY A
o, H]#ke] 2l A £ Z(hemosiderosis)#



170

Table XIV. Absolute organ weights of the rats treated with DA-3002 for 13 weeks

Ok Jin Kim et af.

Sex Organs—Dose (IU/kg) 0 0.34 1.7 8.4
Brain (g) 1.895-+ 0.085 1.922+ 0.151 1.936+ 0.135 2.055+ 0.067°
Thymus (mg) 0.416* 0.156 0.383% 0.107 0.321% 0.083 0.410+ 0.101
Heart (g) 1.280+ 0.093 1.336% 0.190 1.268+ 0.193 1,386+ 0.116
Male Lung (g) 1456+ 0,195 1.486+ 0.130 1.442+ 0.136 1.632+ 0.259
Liver (g) 10.65% 1.011 10.95+ 1.827 10.50+ 1.278 12.52% 1.015
Kidney (g) 2.768+ 0.256 2.827+ 0403 2.757% 0.301 3183+ 0.310
Spleen (g) 0.893% 0.150 0.976% 0.130 1.036% 0.210 1.200+ 0.286¢
Adrenal gl. (mg) 0.040% 0.006 0.063+ 0.016° 0.062+ 0.013¢ 0.067+0.018
Testes (g) 3.232+ 0.198 3.3941 0453 3221+ 0427 3375+ 0.331
Brain (g) 1.859+ 0.091 1.850% 0.112 1.841+ 0.073 1.869+ 0.104
Thymus (mg) 0.267+ 0.052 0.255% 0.039 0.301%£ 0.093 0.315% 0.060
Heart (g) 0.851+ 0.046 0.858+ 0.039 0.887+ 0.066 0.896% 0.088
Female Lung (g) 1.083x 0.097 1.023+0.071 1.139+ 0.133 1172+ 0.114
Liver (g) 6.633+ 0.906 6.832+ 0.506 7.197% 0.583 7.586% 0.864
Kidney (g 1.805+ 0.206 1.751+ 0.102 1.341+ 0.10b 1.939+ 0.161
Spleen (g) 0.697+ 0.193 0.710x 0.143 0.712+ 0.134 0.696+ 0.145
Adrenal gl. (mg) 0.064+ 0.012 0.068+% 0.05 0.065£ 0.006 0.067=+ 0.008
Ovary (g) 0.103% 0.009 0.100% 0.017 0.102+ 0.022 0.105% 0,015
Each value represents meant 5.D,
¢ Significantly different from the control (p<0.05).
Table XV. Relative organ weigthts (%) of the rats treated with DA-3002 for 13 weeks
Sex Organs—Dose (IU/kg) 0 0.34 1.7 8.4
Brain 0.424+ 0.035 0422+ 0.054 0.438+ 0.037 0.413+ 0.024
Thymus 0.092+ 0.029 0.083% 0.020 0.072+ 0.015 0.082+ 0.019
Heart 0.286+ 0.019 0.290% 0.026 0.284+ 0.024 0.278+ 0.018
Male Lung 0324+ 0.036 0.324+ 0.023 0.325£ 0.027 0.327+ 0.049
Liver 2.369+ 0.105 2375+ 0.233 2.360+ 0.172 2512+ 0.183
Kidney 0.618+ 0.060 0.614+ 0.050 0.621£ 0.041 0.638+ 0.052
Spleen 0.199+ 0.032 0.214% 0.037 0.234+ 0.051 0.241£ 0.058
Adrenal gl. 0.009+ 0.001 0.014+ 0.003 0.014% 0.003¢ 0.013+ 0.004
Testes 0.721£ 0.033 0.738+ 0.061 0.725% 0.076 0.677%£ 0.065
Brain 0.714% 0.041 0.711-+ 0.031 0.683% 0.060 0.624+ 0.063
Thymus 0.103% 0.023 0.098+ 0.013 0.110x 0.031 0104+ 0.012
Heart 0.328+ 0.026 0.330+ 0.013 0.3291 0.039 0.2981 0.031
Female Lung 0.4174£ 0.050 0.393% 0.020 0.422+ 0.055 0.390% 0.045
Liver 2538+ 0.274 2672+ 0.164 2.657+ 0.168 2514+ 0.219
Kidney 0.690+ 0.046 0.6741 0.037 0.681+ 0.042 0.644£ 0.045
Spleen 0.268+ 0.073 0.273% 0.053 0.263% 0.049 0.232: 0.050
Adrenal gl 0.025+ 0.004 0.026£ 0.002 0.0241 0.003 0.022+ 0.003
Ovary 0.039+ 0.003 0.038=% 0.006 0.037% 0.007 0.035% 0.007

Each value represents mean® S.D.
. Significantly different from the control (p<0.05).
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Table XVI. Histopathological findings in rats treated with DA-3002 for 13 weeks

. o Dose (IU/kg) 0 84

Microscopic findings
Sex M F M F

Liver

hepatocyte swelling 1/10 0/10 0/10 1/10

focal round cell infiltration 0/10 2/10 1/10 0/10
Spleen

mild hemosiderosis 1/10 3/10 3/10 2/10
Kidney

congestion 2/10 2/10 2/10 1/10

Aoz P
oo

DA-3002= FolAl el (F) QATFZellA] FAR) AHZFH7
&2 o|&3te] QAR Ay JAAITERolrh ’”73}
FEES T, A AAEFAL Wohe}l Ak
2 ghgldEx] 59 H*P" 28-S vehe] dAE=E

T H Smofel| 48] mRAJALR
i+ Y4 Tl *}%Ea] b ole} FHZelle

Z AAE Sz 1 AEFe] FHuel
A A7) ks A5 9lckBeck &, 1957; Goo-
dman %, 1986; Rhoades2} Pflanzer, 1989; Hutton %,
1993). & o FolAl= DA-30022 FEd w3 o ubsE
FolAl B s 545 :':‘7P5}-1—7<} upg-29) JeF
o] &-ale] T3] gl 13F WHE-Fo| A A|HE AA|sHct
e R R R ke e “F"r-’lﬁ’—]r o g A+ ¥

H5tFe] Al DA-3002% HT-287Fe 80 IU/Kkg7tA =
obZo] oidko @ WulElE EAZabo] WA gkoto
o, AR glof vhessh BEe] b3l AT % A3

Fod A DA 30028] vl AlEER 80 [U/kg o]Ako 2 1}
et} olw w929 o] DA-3002% o4 A AHA-E-
el 1200HH77}21 Sodex 4o wAHA 2es o
n)gith 135 whE-So]A|3o| 4 DA-3002%oi & A3
717F & SRS el A SEE i“ﬂ' al
ARATEEZS Yo A7|FA] Jehte AEErE
FokFR] Fo 3EI)5qt A £4FH, ofulE ole
ool o] gl s 2 7o) dolnF e 7eldciy &
4 slti(Jorgensen, 1987; Jorgensen =, 1988). E 4]
HellME b 25 Fof 25 9 4AFHE AFZ717)
A=) olef mekate) *“&"Ja HES A} 2
s)e] DA-3002F-o3Fol|l A el vle wakzr} 43k
< veldle] gedl ol r| A ge) ok v)He] Hoid
Ao g Azr=Egch

g2 Al Gl e A7) 7 & o2 d e
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R HE2T 1899 FEol dAkslgdnt HAEEl il
FAAT z4sFe] A 199} dlzre] A 1o 4
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22 o) 2RAA0] BRHUL B 7 oo o
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YT BEFE) AT DE FEEAT
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el erE Adeta A7E g
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