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. Fig. 1. Body weight changes of male rats administered

orally with technical of IAP-3006 for 90 days.
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Fig. 2. Body weight changes of female rats administered
orally with technical of IAP-3006 for 90 days.
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Fig. 3. The cumulative food consumption of male rats
administered orally with technical of IAP-3006
for 90 days.
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Fig. 4. The cumulative food consumption of female rats
administered orally with technical of IAP-3006
for 90 days.
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Table 1. Urinalysis of rats administered orally with technical of IAP-3006 for 90 days

Jtems \ Sex Male Female

\ Dose(ppm) 0 1,000 10,000 15,000 0 1,000 10000 15,000

Neg. o’ 0 5 0 4 4 7 3

(Il‘:l‘:gﬁiﬁs) Trace 5 5 5 6 6 6 2 5
+ 5 5 0 4 0 0 1 2

. Neg. 10 10 10 10 10 10 10 10

Nitrite

Pos. 0 0 0 0 0 0 0 0

Urobilinogen 0.1 1 5 1 1 8 6 3 9
(mL/dL) 02 9 5 9 9 2 4 7 1
Neg. 0 0 0 1 0 2 3 0

Protein Trace 6 0 0 1 0 0 0 0

(mL/dL) + 2 1 2 5 7 5 2 4
++ 2 9 7 3 3 3 5 6

+++ 0 0 1 0 0 0 0 0

6.0 2 0 1 1 0 0 0 1

65 2 1 2 2 1 1 0 0

o 70 2 4 3 4 3 1 1 0

75 2 2 2 4 0 1 2 2

8.0 2 3 1 4 2 3 2 4

8.5 0 0 1 0 4 4 5 2

Neg. 5 9 8 9 10 10 8 10

N-Trace 1 0 0 0 0 0 0 0

Blood H-Trace 2 1 2 1 0 0 0 0

(Ery.”JuL) + 1 0 0 0 0 0 0 0
++ 1 0 0 0 0 0 0 0

+++ 0 0 0 0 0 0 2 0

1.010 0 0 0 0 0 0 1 0

Spocifc 1.015 0 0 0 0 1 0 2 0
gravity 1.020 2 2 0 0 3 6 4 4

1.025 4 1 3 0 2 2 2 3

1.030 4 7 7 10 4 2 1 3

Neg. 2 0 1 2 3 10 5 1

Ke“’;ﬁ Trace 4 0 8 8 7 0 5 9

(mL/dL) + 4 10 1 0 0 0 0 0
w03 1. 10
(ml/dL) ++ 0 0 0 0 2 4 3 9
Glucose (mL/dL) Neg. 10 10 10 10 10 10 10 10

Yleukocytes,”Number of animal, erythrocytes
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Table 2. Hematological analysis of rats administered orally with technical of IAP-3006 for 90 days

Herns \ Sex Male Female
\ Dose(ppm) 0 1,000 10000 15,000 0 1,000 10,000 15,000
5.00 5.83 693" 6.42 4.90 5.16 4.43 380
WBC (x10°*/uL
(<10/ul) €092 +116 161 234 +086 129  £120 404l
. 3701 3510 3228 3403 3135 3087 3208 2779
Neutr: 0
cutrophils (%) £728  +859  +452 892 515  +708 4530  +6.09
Lympocytes (%) 5668 5640 5955 5936 6095 6163 6138 6479
ympocytes (% 831 4843 4505 854 1572 722 563 4575
647 7.54 7.17 591 722 6.66 5.99 6.56
Monocytes (%) £172 173 188 +1.89 £125  £108 091 083
o 044 039 043 0.65 041 0.55 0.49 046
Eosinophils (%) 051 1033 4026 06l 1079 +089 051 026
Basophils (% 0.08 0.03 0.04 0.06 021 0.29 006 0.12
s L7 1013 003 005  +007 1046 054 007  +0.14
; 8.40 8.50 857 875 7.88 7.49 757 8.07
RBC (x107uL) 1045 067  +042 4045 065 066 053 051
1503 1527 1508 1512 1508 1490 1460 1508
b
Hgb (g/dL) 1067 090 053  +136 1071 045  +086 085
Het (% 4031 3947 3986 4087 4212 3931 3939 4220
° 276 #316  +150 4244 1385 412 287 4309
MOV () 4781 4562 4652 4654 5343 5269 5193 5240
+193 229  £171 4187 +162 156 +115  £145
MCH (g 1786 1797 1753 1729 1920 1997 1933 1876
Pe 1093  +069  +108 130 +108  +158  +142 159
3739 3900 3778 3695 3597 3793 3714 3604
MCHC (g/dL) £235  +181 118  £1.59 1238 352 236 4304

Results are mean +S.D.(n=10). Significant differences as compared with control : *p < 0.05 or **p < 0.01. WBC,
white blood cell; RBC, red blood cell; HGB, hemoglobin; HCT, hematocrit; MCV, mean corpuscular volume; MCH,
mean corpuscular hemoglobin, MCHC, mean corpuscular hemoglobin concentration.

EF A% w94 WelXdd wE (Bal F, 1973 Ak Ry AN U wWslo|n (Fal I,

Wolford 5, 1986)0]2.2 tjz 73} AEdHozE: 2 1973; Wolford 5, 1986), 83 &3 =9 A#

Zpol7b fle o2 qAH ol FEHZA gol AHEHY Fod 93 AL o}
o HASEA HA A F£29 A9 &% d Aoz Aodr.

9] ALPZ] (p<0.01)$} cholesterolx] (p<0.01)°1]/\1 o ANEEE ¥ B8t ZE AEFEY E &
Zaoll Bls) /M8 HSA, chlorineX] (p<0.01)ol& Qt AR 23 BE AIRTAA AFEER Fold 7
EE FAZAA iz Hls #AE By 4R Ut A BEHA gk

o Afole &I BUN X (p<0.05)3} calcium B34 AEd 929 WRAAVY FEHE 33
A E<00DX iz Hls) ZAE HYm, F¢ 2%, #39 2S¢ Ad A7) F%d dAM ALHF
FrolX= BUNAl (p<00l), triglycerideX] (p<0.01), 9 3 (p<0.05)°)A thzFe] wiste F71 sy,
glucose] (p<0.05) Z calciumx] (p<0.01)oNA thZF ) A AN doiNe 8BTS I (p<0.05)
Higtel 248 RYY =8 A4%¥7 ASde oA tizgel Wl F71 3k

total-protein®] (p<0.05), BUNX} (p<0.01), triglyceridex] AR Agde Al B7)FER A BT F
(p<0.01) 3 calcium?] (p<0.05)o) A thEFe] wls] 2 A iz vlE fo4%0s TR #EEHA
25 RET (R 3). AR (E 4, 9.
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Table 3. Serum biochemical analysis of rats administered orally with technical of IAP-3006 for 90 days

Ttems \ Sex Male ) Female
€
\ Dose(ppm) 0 1,000 10,000 15,000 0 1,000 10,000 15,000
. 8.49 8.32 8.96 8.74 1038 9.58 956 10.18
T-Pr
otein (g/dL) £144  +130  +130  +084 +103 063 +100 072
. 3.66 3.50 3.90 377 4.69 430 433 455
Alb
umin. (g/dL) £062  +058  +060 037 1062 032 053 031
T-Bilirubin 033 052 030 036 131 046" 0.78 1.93
(mg/dL) +0.13 +0.26 +0.07 +0.17 +070  +026 044  +1.08
ALP (UL) 400.80 47040  558.107  416.60 43850 47060 37930  464.90
19252 +12460 +12153  +114.67 +8834  +11700 6956  +14935
. 0.84 0.80 0.89 0.89 131 0.46 0.78 1.93
1
Creatinine (mg/dL) 014 011 011  +0.09 1070  +026 044 <108
AST (UIL) 14720 15220 13820 15170 16740 14950  169.60  171.40
+4836 5010  +33.82  +29.35 +5189 13070  +4766  +35.15
ALT (U 76.60 85.40 72.10 80.90 91.00 87.20 91.70 83.20
12645 44063  +1504  +17.92 +3142 43793 +4630  +2945
27.70 30.26 28.14 28.02 4025  2906° 30997 3454
BUN (mg/dL) +381 1474 1441 +3.54 £368  +418 367 4615
91.90 12230 136507  103.30 151.00 15660 14700  141.60
Cholesterol ng/dL) — )30c 19029 12508 +19.13 +3035 3230 1931 2673
16 (mgdL) 14320 15420 13680  122.90 23700  83.80" 124507  199.10
+6349 4478  +3945 45895 +102.90  +3761  +4940  +69.69
Glucose (mgldL) 30300 23120 28100  314.00 24070 22730  21330°  226.00
s (mgl $5549 3888 46770  +4007 +2399 42748 3083 4593
. 15.11 14.73 15.45 14.89 17.11 1587 1555 1563”7
Calcium (mg/dL) £260 225  +184  £137 +114 088  +119  +080
AG matio 0.77 0.72 0.78 0.77 0.82 0.81 0.82 0.82
+0.05 +0.08 +0.06 +0.05 +006  +0.03 +006  +0.08

Results are mean+S.D.(n=10). Significant differences as compared with control : *p < 0.05 or **p < 0.01. ALP;
Alkaline phosphatase, ALT; Alanine aminotransferase, AST, Aspartate aminotransferase, BUN; Urea nitrogen in blood,
TG; Triglyceride, A/G Ratio ; Albumin/(Globulin: T-Protein-Albumin), v-GT; V-glutamyltransferase, LDH; Lactate
Dehydrogenase.

ole EF FAANT deld, He AgFEA o ot dERIE IFY ZE ANFTAN 2EHN
AN e 2EFTAAMY Jep §FE4 o 3 hx2TT SolatA & Wo] #EHA itk
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Table 4. Organ weights of male rats administered orally with technical of IAP-3006 for 90 days

\ Sex Male
Organs \ Time Absolute organ weights(g) Relative organ weights(%)

\ Dose(ppm) 0 1,000 10,000 15,000 0 1,000 10000 15,000

Liver 1527 1549 1540 1684 2764 2929 2797 - 3.198

£2.38 £238 £174  +179 10425 0352  +0254 0201

Spleen 0.82 081 0.85 0.88 0.150 0154 0153  0.168

+0.09 007  +013 014 £0021 0011 0018  +0.019

Lung 1.90 1.88 1.79 1.91 0345 0356 0326 0366

+0.20 1026 023 +021 10039 0047 0039  +0.056

Hoar 1.40 137 1.36 1.42 0254 0260 0246 0271

+0.11 $010 015 0.3 10018 0021 0021  +0025

Brain 2.14 225¢ 213 2.10 0390 0427 0388 0340

+0.10 $010 020 025 £0051 0023  +0.041  +0.046

Thymus 0.51 0.51 0.50 0.51 0.091 0096 0091 0098

+0.10 £015  +011  +0.10 10013 0029 0021  +0018

. 1.55 153 145 1.44 0282 0291 0263 0275
Kidney-L

£0.16 1013 2013 4010 10029 0021 0020  +0018

. 153 1.55 1.46 150 0277 0293 0265 0286
Kidney-R

+0.16 013 014  +009 £0024 0024 0016 0019

0.03 0.03 003 0.45 0.006 0006 0006 0007

Adrenal gland-L 1002 001  +001 00l +0001  +0001  +0.001  +0.002

0.04 0.03 0.03 0.04 0.006 0006 0006  0.007

Adrenal gland-R +0.01 1001 001  +0.01 0001  +0001 0001  +0.001

Pituitary glaad 001 001 0.02 0.01 0.002 0002 0004 0002

+0.01 1000 004  +001 £0001  +0001 0006  +000]

Thyroid glandL 0.02 0.02 001 0.02 0.003 0004 0002 0003

+0.01 002 000 001 0001 0005 0001  +0.001

Thyroid gland-R 001 002 0012 001 0.003 0004 0003 0003

+0.01 1002 +001  +0.00 $0001 0005  +0002  +0.001

Testio L 1.87 1.79 191 1.86 0341 0339 0348 0356

+0.09 1012 +016  +0.16 £0034 002 40022  +0.044

Testi R 1.87 178 1.81 1.84 0339 0339 0331 0352

+0.10 $0.11 4038  +0.10 £0032 0022 £0069  +0032

Prostte gland 0.80 0.80 0.67 0.78 0.144 0154 0123 0135

+0.28 +0.19 023 +039 £0045  +0041  +0.044  +0082

Results are mean+S.D.(n=10).

Significant differences as compared with control : *p < 0.05 or *p < 0.01.
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Table 5. Organ weights of female rats administered orally with technical of IAP-3006 for 90 days

\ Sex Female

Organs \ Time Absolute organ weights(g) Relative organ weights(%)
\ Dose(ppm) 0 1,000 10000 15,000 0 1,000 10000 15,000
Liver 8.84 8.82 9.22 8.48 3.177 3.078 3.284 3.238
+0.69 +0.87 134  +0.69 $0.162  +0.185 #0365  +0.209
Spleen 0.68 0.56 0.60 0.52 0.192 0.194 0213 0.198
+0.07 +009  $007  +0.03 $0016  +0.026 0025  +0.025
Lung 1.38 133 1.36 1.33 0.493 0.465 0.486 0.507
+0.21 +0.14  $019  0.14 +0.060  +0.043 0063  +0.054
Heart 0.83 0.85 0.86 0.91 0.300 0.298 0307 0349
+0.04 +007 009  $0.11 $0.023 0026 0025  0.034
Brain 1.97 2.04 2.08 1.85 0711 0.714 0.744 0.711
+0.19 +0.09  +008 1022 +0.088 0056 0037  0.124
Thymus 041 0.44 043 0.37 0.146 0.152 0.153 0.143
+0.09 009 007 007 +0.024 0025 0028  +0.034
Kidney L 0.83 0.82 092 0.84 0.297 0.287 0.325 0.322
+0.08 +008 023 021 $0031  +0016 0065  +0.082
Kidney R 0.87 0.86 0.96 0.78 0312 0.301 0.339 0.300
+0.09 +009 020  0.14 $0.033 0022  +0052  +0.064
Adrenal gland.L 0.03 0.03 0.04 0.04 0.012 0.009 0014 0.015
+0.01 +001  $001 001 +0.002  +0004 0003  +0.004
0.03 0.03 0.04 0.04 0.011 0.010 0.014 0.014
Adrenal gland-R 1001 001 001  +001 £0004  +0004 0005  +0.006
Piuitary gland 0.01 0.01 0.01 0.011 0.004 0.005 0.005 0.004
+0.01 +001 001 001 $0.003 0002 0003  +0.002
Thyroid gland.L 0.01 0.011 0.02 0.01 0.005 0.004 0.005 0.004
+0.01 +001  +001 001 +0.004 - 0002 0004  +0.002
Thyroid glandR 0.01 0.03 0.02 0.01 0.004 0.010 0.006 0.005
+0.01 +004 001 00t $0002 0016 0005  +0.002
Ovary L 0.06 0.06 0.13 0.07 0.020 0.022 0.043 0.028
+0.01 +002 017  +0.02 $0.004 0005 0054  +0.007
Ovary R 0.06 0.07 0.14 0.07 0.021 0.024 0.047 0.025
+0.01 +001 018 1001 +0004 0004 0057  +0.004
Uterus 0.63 0.62 0.76 0.62 0.225 0215 0.269 0.243
+0.17 +020  +029  +0.I8 +0.048 10064  +0.091  +0.088

Results are meanS.D.(n=10).
Significant differences as compared with control : p < 0.05 or **p < 0.01.
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Subchronic oral toxicity study of Technical of IAP-3006 in Rats

Dong-Seok Seo’, Jac-Young Kim, Jac-Hwang Jeong, Hak-Soo Bark Wook-Joon Yu, Sang-Beom Go, Jeong-Heon
Kim, Dong-Hyouk Jang, Mu-Yeb Seo, Bin-Haing Cho' and Ha-Jung Sung(Safety Assessment Center, Korea
Testing and Research Institute for Chemical, 7-6, Gomak-Ri, Wolgot-Myeon, Gimpo-Si, Kyonggi-Do, Korea, and
1Jang Yu Industry, Ltd 548-5, Yeocheon-Ri, Ochang-Myeon, Cheongwon-Kun, Chungbuk, Korea)

Abstract : To investigate the toxicological effects of technical of IAP-3006, we performed subchronic oral toxicity
study in Sprague-Dawley (SD) rats. In the subchronic dietary study, rats of both sexes were fed diets: containing
technical of IAP-3006 at concentrations of 0, 1000, 10,000, or 15,000 ppm for 90 days. No clinical signs and
mortality were observed in animals treated with technical of IAP-3006 throughout the experimental period. There
were also no significant changes in body weights, feed consumption, and any gross or histopathological lesions.
Although there were statistically significant differences between the control and treated groups in some relative
and absolute organ weights, and hematological and biochemical analyses, the data were in biologically normal
ranges and did not show a dose-dependent manner. From these results, it is suggested that ‘subchronic oral
toxicity NOEL of technical of IAP-3006 in rats may be over 15,000 ppm.
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