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Abstract

This study was carried out to investigate safety evaluation of IGFs separated and refined from bovine milk
and commercial recombinant human IGFs. In order to evaluate toxicity of these samples, acute toxicity test and
short term toxicity test were investigated with IGF-I separated and refined from colostrum and commercial
recombinant human IGF-1 from R&D systems company. For acute toxicity test, we selected recombinant human
IGF-I from R&D systems company and establish one control group and three dose-level groups(0, 10, 20 and
50 pg per rat). We have intravenously injected tail of rats with selected sample once. After 20 days, pathological
cellular tissue analyses were investigated with liver, kidney and spleen of 12 rats in all test groups. However,
Morbid tissue and abnormal statistical results were not discovered in all cellular tissues. For short term toxicity
test, we selected IGF-I separated and refined from colostrum and establish one control group and three dose-level
groups(0, 5, 10 and 15 gg/day per rat). Rats were orally injected with selected sample once a day during two
weeks. After short term toxicity test period, Pathological cellular tissue analyses were investigate with liver,
kidney and spleen of 12 rats in all test groups. However, Morbid tissue and abnormal statistical results were
not discovered in all cellular tissues. These results suggest that IGF-1 treated groups show no significant
toxicological findings with changes of body weight, food consumption, water consumption, and pathological

findings compared with control groups.
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Table 1. Weight and volume RH 1GF-1 injected into tail

of SD rat
Dose i;n(lz ;3 ViTZEl]S No. of rat  Remarks
Control 0 0.32 3 vehicle
Group 1 10 0.16 3 IGF- T +vehicle
Group 2 20 0.32 3 IGF- T +vehicle
Group 3 50 0.80 3 IGF- T +vehicle
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Table 2. Weight and volume of IGF-1 from colostrum oral
injected into SD rat
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Table 3. Clinical signs of intravenously injected with RH IGF-T in SD rat (1)

Clinical

Days of observation

Dose . Note
signs 1 2 3 4 5 6 7 8 9 10
PE - - - - - - - - - -
DA 2 - - -~ - - - - — -
Control D B _ _ _ _ N _ _ _ ~
NAD 1 3 3 3 3 3 3 3 3 3
PE - - - - - - ~ - - -
DA 1 - - - - - - - 1 -
Group 1 D _ _ _ _ _ _ _ _ B _
NAD 2 3 3 3 3 3 3 3 2 3
PE - - - - - - - - - -
DA 1 - - - 1 - - - 1 -
Group 2 D _ _ _ _ _ R _ _ B _
NAD 2 3 3 3 2 3 3 3 2 3
PE - - - - - - - - - -
DA - - - - - - - - - -
Group 3 D _ _ _ _ _ _ _ _ _ _
NAD 3 3 3 3 3 3 3 3 3 3
PE : Piloereaction, DA : Decreased Motor Activity, D : Diarrhea, NAD : No abnormalities were detected.
Table 4. Clinical signs of intravenously injected with RH IGF-1 in SD rat (II)
i Days of observation
Dose Cl{mcal Note
signs i1 12 13 14 15 16 17 18 19 20
PE - - - - - - - ~ - -
DA - - - - - - - - - -
Control D _ B _ _ _ _ _ _ _ _
NAD 3 3 3 3 3 3 3 3 3 3
PE - - - - - - - - - -
DA - - - - - 1 - - - -
Group 1 D _ B _ _ _ _ _ _ B _
NAD 3 3 3 3 3 2 3 3 3 3
PE - - - - - - - - - -
DA - - - - - - - - - -
Group 2 D _ _ _ _ _ _ _ _ _ _
NAD 3 3 3 3 3 3 3 3 3 3
PE - - - - - - - - - -
DA - - - - = 1 - ~ - -
Group 3 D ~ _ _ _ _ _ _ _ _ _
NAD 3 3 3 3 3 2 3 3 3 3
PE : Piloereaction, DA : Decreased Motor Activity, D : Diarrhea, NAD : No abnormalities were detected.
Table 5. The changes of food consumption in SD rat intravenously injected with RH IGF-1(1) (unit : g)
Day of observation
Dose
1~2 2~3 3~4 4~5 5~6 6~-7
Control -2.00%£5.49" 1.75+5.73° ~1.15+4.68 0.43+4.79° 0.63+6.77° 2.98+4.81°
Group 1 3.30+2.34° 4.594+2.68" 2.524+4.01° 2.74+3.01° 3.42+£2.69° 8.22+3.83"
Group 2 1.74+1.23" 3.024+1.42° -0.10£1.02° 1.13+1.49° 1.94+0.07° 6.07+1.94
Group 3 -1.54+1.74° 1.30+0.61° -0.97+1.23" -0.85+0.79" 0.99+1.43° 2.71+1.45°
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Table 6. The change of food consumption in SD rat intravenously injected with RH IGF-1(H) (unit : g)
Day of observation
Dose
7~8 8~9 9~10 10~11 11~12 12~13
Control 0.58+5.52° 1.56+5.78" 2.86+5.42° 3.22+5.64° 2.66+5.70° 1.42+4.58"
Group [ 2.91+4.34 4.7242.65° 4.81+2.91° 3.85+2.79° 4.67£3.59° 429+4.24
Group 2 1.52+0.70" 1.114£0.59" 3.05+0.05" 3.96+0.54° 3.35+0.56° 3.39+1.86°
Group 3 1.70£1.54° 0.33+2.02° 2.50+1.14 1.85+0.46" 1.77+0.55 1.89+0.20°
Table 7. The change of food consumption in SD rat intravenously injected with RH IGF- I (1) (unit : g
Day of observation
Dose
13~14 14~15 15~16 16~17 17~18 18~19
Control 4.26+4.69° 2.05+6.95 3.84+5.92° 1.44+4.83° 2.60+4.84° 1.52+5.43"
Group 1 6.77+2.84" 4.85+2.74° 5.23+2.73" 5.75+3.60° 423+3.83° 5.43+3.88°
Group 2 3.16+0.63° 428+1.72° 3.01£1.25° 4.06+1.53" 1.29+1.02° 3.59+0.75
Group 3 1.7742.02° 1.51+1.46 4.13+2.35 1.37+0.80° 2.14+239° 1.06+1.70°
Table 8. The change of water consumption in SD rat intravenously injected with RH IGF-1(T) (unit : mL)
Day of observation
Dose
1~2 2~3 3~4 4~5 5~6 6~7
Control 22.67+2.89° 1.67+2.89" -3.3342.89° 0.00£5.00° 0.0015.00° 1.67+2.89°
Group 1 23.33+2.89° -3.33+£2.89° -3.3342.89° 1.67+7.64° 1.67£5.97° 6.67+2.89"
Group 2 17.00+7.21° 3.3342.89" -3.33+2.89° 5.00+5.00° 1.67+2.89° 11.67+2.89"
Group 3 22.00+2.65 5.00+5.00° -3.33+7.64° 333577 1.67+5.77 5.00£5.00"
Table 9. The change of water consumption in SD rat intravenously injected with RH IGF- 1 (1I) (unit : mL)
Day of observation
Dose
7~8 8~9 9~10 10~11 11~12 12~13
Control -1.67+£7.64° 5.00+0.00° 1.67+2.89" 1.67+2.89° 1.67+2.89" 1.67+2.89°
Group 1 3.33+2.89° 10.00+5.00° 6.67£5.7T 5.0045.00° 8.33+2.89° 10.00+0.00"
Group 2 1.67£2.89° 3.3342.89° 10.00+0.00° 8.3342.89° 6.67+2.89° 3.33+2.89°
Group 3 3.33+7.64° 6.67+£577 10.00+8.66" 6.67+5.77° 5.00+5.00° 5.00+5.00"
Table 10. The change of water consumption in SD rat intravenously injected with RH IGF- I (1) (unit : mL)
Day of observation
Dose
13~14 14~15 15~16 16~17 17~18 18~19
Control 1.67+2.89° 0.00+0.00" 6.67+ 2.89" 1.67+2.89° 6.67+2.89° 5.00£0.00°
Group 1 10.00+5.00" 833+7.64° 13.33+ 2.89° 11.67+£7.64° 13.33+2.89" 13.33+2.89"
Group 2 10.00+0.00° 10.00+0.00" 11.67+ 2.89° 6.671+2.89" 6.67+2.89 10.00£5.00"
Group 3 5.00£5.00" 10.00+8.66° 11.67+10.41° 3.33+7.64° 8.33+7.64° 6.67£5.77"
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Table 11. Clinical signs SD rat($) oral injected with IGF-1 Separated and Refined (1)

Clinical Days of observation
Dose . Note
Signs 1 2 3 4 5 6 5

PE - - - - - -
DA 1 - 1 - - - -
D —_ —_ — — _ — —

NAD 2 3 2 3 3 3 3

Control

PE - - - - - - -

DA - - 2 - - - -
Group 1 D
NAD 3 3 1 3 3 3 3
PE - - - - - - -
DA - - - 1 - - -
D - — - — - — —
NAD 3 3 3 2 3 3 3
PE - - - - - - -
DA 1 - - - ~ - -
D — — — — — - —
NAD 2 3 3 3 3 3 3

PE : Piloereaction, DA : Decreased Motor Activity, D : Diarrhea, NAD : No abnormalities were detected.

Group 2

Group 3

Table 12. Clinical signs SD rat($) oral injected with IGF-] Separated and Refined (I[)

. Days of observation
Dose lemcal < Note
signs 8 9 10 11 12 13 14

PE - - - - - - -
DA - - - - - - -
D — — — — — — —
NAD 3 3 3 3 3 3 3
PE - - - - - - =

DA - - 1 - - - -
Group 1 D

Control

NAD 3 3 2 3 3 3 3

PE - - - - - - -

DA - - - - - - -
Group 2 D

NAD 3 3 3 3 3 3 3

PE - - - - - - -

DA - - 1 - - - -
Group 3 D

NAD 3 3 2 3 3 3 3
PE : Piloereaction, DA : Decreased Motor Activity, D : Diarthea, NAD : No abnormalities were detected.
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Table 13. The change of food consumption in SD rat oral injected with IGF-1 Separated & Refined (1) (unit : g)

Day of observation

Dose
1~2 2~3 3~4 4~5 5~6
Control 1.1010.75° 0.00+0.36" 0.00+0.30" 0.00+0.46" 3.33+0.21°
Group 1 1.43+0.49" 0.60+0.40° -1.8040.15 1.80+0.45° 1.07+0.10"
Group 2 1.47+0.15° 0.80+0.32° 0.00+0.40° 0.00+0.23° 3.3340.00"
Group 3 -0.83+0.15° 0.66+0.15" 0.00+0.25" 0.00+:0.06 3.34+0.25°

Table 14. The change of food consumption in SD rat oral injected with IGF-1 Separated & Refined (1) (unit : g)

Day of observation

Dose
6~7 7~8 8§~9 9~10 10~11
Control 0.44+0.67 -3.70+0.06° -0.20+0.85" 1.96+0.29" 1.3440.25°
Group 1 ~0.474£0.35" -0.93+0.78" -0.57+0.31° 1.144£0.40° 0.46+0.38"
Group 2 -3.40+0.10° 0.2040.10° ~1.30+0.10° 0.33+031° 1.87+0.10°
Group 3 -3.40+0.21° 1.93£0.10° -3.7340.12° 3.00£0.12° ~1.6740.10°

Table 15. The change of food consumption in SD rat oral injected with IGF- | Separated & Refined (1) (unit : g)

Day of observation

Dose
11~12 12~13 13~14 14~15
Control 1.83+0.44° -3.374031° 1.2440.51° 0.30£0.06°
Group 1 1.40+0.35° -1.03£0.10° -1.13+0.15° 3.73£0.30°
Group 2 2.17+0.23° -1.8040.15° 1.86+0.21° -0.90+0.12°
Group 3 2.37+0.21° 1.16+0.12° - 1.60+031™ 0.60+0.12°

Table 16. The change of water consumption in SD rat oral injected with IGF- | Separated & Refined (I) (unit : mL)

Day of observation

Dose
[~2 2~3 3~4 4~5 5~6
Control -13.33+2.52° 3.33+5.00° 1.67+2.08" 3.34+1.53° 5.00+3.06"
Group 1 -13.33+£3.21° 1.6642.08" ~5.00+1.53° 6.67+1.00° 0.00£2.65°
Group 2 -16.67+0.58" 3.34+3.21° -1.67+3.61° 1.67+4.16" 0.00+4.04°

Group 3 -20.00£5.29° 0.00+3.61° 1.67+4.04° 1.66+2.08" 3.34+4.51°
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Table 17. The change of water consumption in SD rat oral injected with IGF-] Separated & Refined (II) (unit : mL)
Day of observation
Dose
6~7 7~8 8§~9 9~10 10~11
Control 0.00£2.08" 0.00+1.53° 8.33+2.65° 1.6741.53° 1.66+2.52°
Group 1 5.67+2.08° 433+3.61° 1.67+2.08° 5.00+2.08° 3.33+1.73°
Group 2 3.33+4.58" 1.334+4.04° 5.34+3.21° 0.00+4.93" -6.67£3.00°
Group 3 0.00+4.04" 0.00£5.51° 15.00+4.73" 5.00+5.69" 18.34+0.58"
Table 18. The change of water consumption in SD rat oral injected with IGF-1 Separated & Refined (H) (unit : mL)

Day of observation

Dose
11~12 12~13 13~14 14~15

Control -3.33+3.61° - 1.67+2.08 -5.00+0.58" 6.67+1.00°

Group 1 -3.33+1.53" -13.34£1.53° -6.66+3.21" 6.66+1.53"

Group 2 3.3343.06° 6.67+2.65 0.00+3.46" 0.00+4.58"

Group 3 3.34+4.73° 1.66+3.21° -6.6615.51° 3.33+3.00°
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