Journal of Food Hygiene and Safety 9(1), 31-36(1994)

Recombinant Human Epidermal Growth Factor,
DWP-4019] oMol g4 4

2018 - MU - HLRA - 017 - NED' - UEH*
IHRANMATE, {(TIHSHY SYoina

Acute Toxicity of Recombinant Human Epidermal
Growth Factor, DWP-401 in Rats

Mi Hyune Oh, Kyung Won Seo, You Sin Sunwoo,

Kyung Min Lee, Jeom Soon Shim* and Hyo Jung Kim*
National Institute of Safety Research, 6 Nokbundong Eunpyungku, Seoul 122-020,
Korea and *Research & Development Centerk, Daewoong Pharm. Co., 223-23
Sangdaewondong. Joongwonku, Sungnam 462-120 Korea

ABSTRACT-The acute toxicity of recombinant human epidermal growth factor, DWP-401 was
evaluated in SD rats. Male and female rats aging 6 weeks were administered orally or subcutaneously
with 0, 0.125, 0.25, 0.5, 1 and 2 mg/kg of DWP-401. No deaths and no toxic symptoms related to the
DWP-401 were observed. The body weights of treated animals were not significantly different from the
controls. The results of necropsy revealed no abnormal gross findings of the organs in treated animals.
LDs, values of DWP-401 for male and female rats were estimated to be over 2 mg/kg, which is
approximately 2,000 times of expected clinical dose.
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Fig. 1. The amino acid sequence of EGF with placement of
disulfide bonds.
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(Table 2). ©]213 232 2E DWP-4019) LDso A
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Table 1. Mortality and LDy, values in rats administered orally or subcutancously with DWP-401°

S Dose 0 1 2 e 120138 a4 LD 012 6 Mortaliny D5
™ (mg/kg) days after administration MY e /kg) days after administration O (mg/kg)
oral administration subcutaneous administration
0 0/5 0/5 0/5---0/5 0/5 05 05 05 05 0505 0/5 0/5
0.125  0/5 0/5 0/5~ 0/5 0/5 0/5 0/5 05 05 05 0/5  0/5 0/5
0.25 0/5 0/5 0/5: 0/5 0/5 0/5 0/5 >2.0  0/5 0/5 0/5 0/5 0/5 0/5 >2.0
Male 0.50 0/5 0/5 0/5- 0/5 0/5 0/5 0/5 0/5 0/5 0/5e 0/5  0/5 0/5
1.0 0/5 0/5 05 0/5 0/5 0/5 0/5 0/5 0/5 0/50/5  0/5 0/5
2.0 0/5 0/5 0/5- 05 05 05 0/5 05 0/5 05 0/5 05 0/5
0 0/5 0/5 0/5: 0/5 0/5 0/5 0/5 0/5 0/5 0/5- 0/5  0/5 0/5
0.125  0/5 0/5 0f5ee 0/5 0/5 0/5 0/5 0/5  0/5 0/5-0 0/5 05 0/5
0.25 0/5 0/5 0/5ee 0/5 0/5 0/5 0/5 >2.0 0/5 0/5 0f5ee 0/5 0/5 0/5 >2.0
Female 0.30 0/5 0/5 0/5- 0/5 0/5 0/5 0/5 0/5 0/5 0f5e 0/5 0/5 0/5
1.0 0/5 0/5 05 0/5 0/5 0/5 0/5 0/5 0/5 0f5e 0/5  0/5 0/5
2.0 0/5 0/5 0/5- 0/5 0/5 0/5 0/5 0/5 0/5 0/5-eeeen 0/5  0/5 0/5
2 Values are expressed as dead number/total number of animals.
Table 2. Clinical signs in rats administered orally or subcutaneously with DWP-401
Dose  Clinical after administration
Sex . hours days hours days
(mg/kg) sign
1 2 3 4 5 61 2 3---12 13 14 1 2 3 45 61 2 3---6 7
oral administration subcutaneous administration
0 NAD* - - - - - - - m meem - - - - - - - == - - - - -
0.125 NAD - - = - - o= mee = — oo oo e
0.25 NAD T et T S - - -
Male 0.5  NAD - - - - - - = = e — oo e oo o e
1.0 NAD R T T et - - - === - - - - -
2.0 NAD - - - - - e o= meem o e oo oo e -
0 NAD - - - - - - - - e m - = o oo oo e
0.125 NAD B - - - - - - - - -
0.25  NAD - - - - - - = = e .= oo oo ool
Female 0.5 NAD L e - - - - = - - - - -
1.0 NAD - - - - - e = e e = e oo e
2.0 NAD Lt - - - - - = - - - -

2 NAD, — : no abnormality detected.
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Table 3. Changes of body weights in rats administered orally with DWP—401*

s Dose Days after administration

X (mg/kg) 0 1 4 7 1 14
0 197+10.5 219+11.0 253+15.1 278+14.9 313+17.4 329+21.9
0.125 196+ 7.5 215+ 8.5 251%10.6 271%£13.3 300+14.8 319+12.3

Male 0.25 200+10.6 218+12.2 254%16.1 276 £15.8 314+20.3 329+18.1
0.5 201£13.6 221%15.6 254+%15.1 2761+16.3 305%15.1 321%+13.5
1.0 200%+13.5 219+£14.0 250%+18.7 276+21.5 308+21.9 327+28.1
2.0 197+£13.7 215+15.6 249116.3 271x21.6 303+21.7 322+24.5
0 155+ 9.1 163+ 9.7 177x12.4 187+13.1 202+11.6 208+14.4
0.125 158+12.5 168+11.3 188+15.7 198+14.5 207£16.6 220£17.6

Female 0.25 157+ 7.7 168+ 7.8 184+10.8 191+ 8.8 212+ 9.8 215+ 7.0
0.5 155+ 7.7 164+ 8.9 183+t 8.5 192+11.6 211x16.1 218+15.5
1.0 156+ 9.3 169+ 9.4 181+ 7.5 193+12.3 207t14.1 212+15.6
2.0 155+ 9. 163+ 9.0 178+ 9.1 186+ 9.1 195+11.9 209+ 9.3

® Values are expressed as means*SD for 5 rats.

Table 4. Changes of body weights in rats administered subcutaneously with DWP-401°

Dose Days after administration
Sex
(mg/kg) 0 1 3 7
0 215+12.4 232+12.4 232+10.1 250+11.8
0.125 214%+11.5 231%12.1 243113.2 251%+13.9
Male 0.25 217+13.0 234+10.7 238+ 9.3 248+ 6.9
0.5 215+12.3 232+12.7 247+£10.4 250%11.7
1.0 215+ 7.6 236+13.9 237+ 8.5 244+ 7.9
2.0 212+10.7 228+11.1 235t 9.2 243+10.4
0 161+ 4.6 168% 8.9 170x 7.6 178+10.4
0.125 158+ 3.0 166+ 5.3 170t 4.7 177+ 4.3
Female 0.25 160t 7.2 170+ 6.4 175+ 6.3 174+ 7.2
0.5 161+£10.7 1724+10.0 176+ 8.2 177£10.1
1.0 160+ 7.4 172+ 5.4 177+ 8.4 178+ 8.1
2.0 162+ 9.0 170+ 7.6 172+ 4.9 175+ 6.0

2 Values are expressed as means*SD for 5 rats.
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Table 5. Gross findings of necropsy in rats administered orally or subcutaneously with DWP-401°
S Dose oral administration subcutaneous administration
x (mg/kg) Observation Frequency Observation Frequency
0 N.G.L.° 5/5 N.G. L. 5/5
0.125 N.G.L. 5/5 N.G. L. 5/5
Male 0.25 N.G. L. 5/5 N.G. L. 5/5
0.5 N.G. L. 5/5 N.G.L. 5/5
1.0 N.G.L. 5/5 N.G. L. 5/5
2.0 N.G.L. 5/5 N.G. L. 5/5
0 N.G. L. 5/5 N.G. L. 5/5
0.125 N.G. L. 5/5 N.G. L. 5/5
Female 0.25 N.G. L. 5/5 N.G. L. 5/5
0.5 N.G. L. 5/5 N.G.L 5/5
1.0 N.G.L. 5/5 N.G. L. 5/5
2.0 N.G.L. 5/5 N.G.L 5/5
*Values are expressed as animal rumber.
bN.G.L. I no gross lesion.

Biotechnology A& & A&z ATl EA4F A, ‘FRLREFol ngolu HASH
hormone, &, AU, HA2EUAA L WA, Z4o] od IPEAo dstde FHUFHES
W22 A 5 AANRANE EE FANES AN o 0004 E $E2 HES Y2 en e YR o
Aste BAEM, 2 u¥a gdoln ngog obE JtolzelRl #H T& HIE do HugHEE
A9 AR A48 U 1 FRvic SolHal A87 AW HERe 2,000 2 mg/kg 4 Y AT,

7b3tk, EGF, DWP-4012 A& o &3
Aojn), FHYFHEF0] 1ug2 2 M S| o
SEAA 7L nrtolBR G4 S4AHY ¥
of UdntsistE Ao A &ote WY HAs
Ao g #eHAt
2 71E A 2 AEFHAFA
9 g By 44H8FE 7E
I F9EFE 500-50008) Apol2 HAH3
100084 2 A A o 7p wpch, BT
2 AgolMe 71E FASEAE A, A

REorr e
W Mo

e

o

o

+

)
&O
rlo o)

L

rﬁ‘-i:l

ek

qEd

IS
[

EGFE #=9 23+ 2 9452 0.125 mg/kg FH
2.0mg/kg $Fo2 13 A% A3 Ag7IHE<
T BFoA A %—% 5454, 94 A=
A Zwstel &b o) daziel #& HA gt o
gkx DWP-4019) LD lt— ool AFFoel b
SR BE 3 ‘Q’J* A gako] 20008 ¢ 2.0
mg/kg o4 o2 F7tEAe N, 2.0 mg/kg %"*”P‘l
© A7 gatEoe g 540 YehtA e
o2 #eEUh

FHA A2

o2 A Z¥ epidermal growth factor(EGF) ¥l

DWP-4019) g4 74 7+54 ¥ &

33l E3E SDAl A=A 2ALsET 2 AHEES HA 0.125 mg/kgF-H Hn 2 0 mg/kg &
FNA A7 Ee 932 18 R gon ATEAE 49 WYL, HERAe 47U #
Fsde. T BEA AlY 2 EE U S4F ‘8 BEEA gery drene] A4
Ae AFHs e FEHA FUTh FHFE WFEA79 583 AAA DML AEELT B-EE o
gazde BaEz gk o4l éﬂra F3ste B AP EEQ) DWP-4012 #H ol 27 2 =

R A LDsy X7F 444832 20000121 2.0 mg/kgol Ao, 2.0 mg/kg & #7124 Eolg 3l

o
aurslx] e Ao

T

E)ﬂ (o]
= o T

2 #edEd

Journal of Food Hygiene and Safety, Vol 9. No. 1



36

10.

11.

12.

M. H Oh K W. Seo. Y. S. Sunwoo, K M.

k3

Ho
o

il

. Cohen, S.: Purification and metabolic effects of a

nerve growth-promoting protein from snake venom.
J. Biol. Chem,. 234, 1129-1137 (1959).

. Cohen, S.: Isolation of a mouse submaxillary gland

protein accelerating incisor eruption and eyelid open-
ing in the new-bom animal. J. Biol. Chem., 237,
1555-1562 (1962).

. Taylor, J.M., Mitchell, W.M. and Cohen, S.:

Epidermal growth factor: Physical and chemical
properties. J. Biol. Chem., 247, 5928-5934 (1972).

. Savage, C.R. Jr., Inagami, T. and Cohen, S.: The

primary structure of epidermal growth factor. J.
Biol. Chem., 247, 7612-7621 (1972).

. Savage, C.R. Jr., Hash, J.H. and Cohen, S.:

Epidermal growth factor. J. Biol. Chem., 248,
7669-7672 (1973).

. Gregory, H. : Isolation and structure of urogastrone

and its relationship to epidermal growth factor. Na-
ture, 257, 325-327 (1975).

. Savage, C.R. Jr. and Cohen, S.: Proliferation of

comeal epithelium induced by epidermal growth fac-
tor. Exp. Eye Res., 15, 361-366 (1973).

. Frati, L., Daniele, S., Delogu, A. and Covelli, I. :

Selective binding of the epidermal growth factor and
its specific effects on the epithelial cells of the cornea.
Exp. Eye Res., 14, 135-141 (1972).

. Ho, P.C., Davis, W.H., Elliott, J.H. and Cohen, S. :

Kinetics of corneal epithelial regeneration and
epidermal growth factor. Invest. Ophthalmol., 13,
804-809 (1974).

Hoober, J.K. and Cohen, S. : Epidermal growth fac-
tor.I. The stimulation of protein and ribonucleic acid
synthesis in chick embryo epidermis. Biochim. Bio-
phys. Acta., 138, 347-356 (1967).

Hoober, J.K. and Cohen, S. : Epidermal growth fac-
tor.Il. Increased activity of ribosomes from chick
embryo epidermis for celi-free protein synthesis.
Biochim. Biophys. Acta., 138, 357-368 (1967).
Cohen, S. and Stastny, M. : Epidermal growth fac-
tor. IL. The stimulation of polysome formation in

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Lee, J. S. Shim and H. J. Kim

chick embryo epidermis. Biochim. Biophys. Acta.,
166, 427-437 (1968).

Diamond, 1., Legg, A., Schneider, J.A. and Rozen-
gurt, E. : Glycolysis in quiescent cultures of 3T3 cells.
J. Biol. Chem., 253, 866-871(1978).

Lembach, K.J. : Enhanced synthesis and extracellular
accumulation of hyaluronic acid during stimulation of
quiescent human fibroblasts by mouse epidermal
growth factor. J. Cell. Physiol., 89, 277-288 (1976).
Cohen, S. and Carpenter, G.: Human epidermal
growth factor : Isolation and chemical and biological
properties. Proc. Natl. Acad. Sci., 72, 1317-1321
(1975).

Starkey, R.H., Cohen, S. and Orth, D.N.:
Epidermal growth factor: Identification of a new
hormone in human urine. Science, 189, 800-802
(1975).

Carpenter. G.: The regulation of cell protiferation :
advances in the biology and mechanism of action of
epidermal growth factor. J. Invest. Dermatol., T1,
283-287 (1978).

B3, AER, AEE 2N, AR, oldE A
=9 s A fH AxY AR 44 z=28
(PST) o §4 54l 83 9. Korean J. of Lab.
Ani. Sci., 8, 207-211 (1992).

Munt, P.L., Barker, M.H., Algate, D.R. and Ames,
S.A.: The single dose toxicity of MC-HB(Hepatitis B
Vaccine ) in the mouse, rat, dog. 7]Z 9} 94}, 26,
6-17 (1992).

Noguchi, G., Masuda, K., Noguchi, N., Sugimoto,
T., Matsuoka, A., Furuno, T. and Yamada, S.:
Single-dose oral toxicity study of EPOCH in mice
and rats. 959/ 8, 6, suppl. 2, 93-96 (1990).
Noguchi, G., Ohishi, T., Suzuki, S., Masuda, K.,
Sugimoto, T., Noguchi, N., Kataoka, S., Fujita, S.
and Fukushima, N. : Single-dose intravenous toxicity
study of EPOCH in mice and rats. 493}, 6,
suppl. 2, 73-81 (1990).

SokE EAANEY 7lol=8lYl 1990 Y. YR 3
A FFTAANA LT Zg AL BAL (1990).

Journal of Food Hygiene and Safety, Vol. 9. No. 1



