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Local Irritation of DA-3002, an Authentic Recombinant
Human Growth Hormone, in Rabbits
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Abstract— The local irritation studies of DA-3002, an authentic recombinant human growth hormone (rhGH),
were carried out in rabbits after the following treatment ; application into the conjunctival sac of the eye
(single), single subcutaneous and intramuscular injection, 7-day repeated subcutaneous and intramuscular injec-
tion. The results obtained were as follows. In the result of ocular irritation test, 0.16% solution of DA-3002
could be considered as a non-irritating material. In single subcutaneous and intramuscular irritation test,
the irritancy of 0.16% DA-3002 solution was not so much different from that of saline. The local irritation
of DA-3002 by 7-day repeated injection was negligible and similar to that of saline by both subcutaneous
and intramuscular routes. These results suggest that DA-3002 has no irritating activity when injected through
" subcutaneous or intramuscular route for clinical practice as 0.16% solution.
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Table 1. Experimental design for local irritation test by single
injection with DA-3002.
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Table II. Experimental design for local irritation test by re-
peated injection of DA-3002 for 7 days.

Site of Route of No. of Site of Route of No. of
Group Substance .. .. j Group Substance . . .
inject. inject. animal. inject. inject. animal.
1 DA-3002 (0.16%) right s.C. 6 1 DA-3002 (0.16%) right 8.C. 6
saline left saline left
2 DA-3002 (0.16%) right L. 6 2 DA-3002 (0.16%) right im. 6
saline left saline left
3 6.0% Acetic acid right 8.C. 6 3 0.75% Aetic acid right 8.C. 6
6.0% Acetic acid left im. 0.75% Aetic acid left Lm.
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Table HI. Eye irritation scores of irrigation group treated
with DA-3002.

Animal

Conjunc- Total

Time* % Cornea Iris - MOF AOF

No. tiva score

1 0 0 0 0
3hrs 2 0 0 0 0 0

3 0 0 0 0

1 0 0 0 0
Day-1 2 0 0 0 0 0

3 0 0 0 0

1 0 0 0 0
Day-2 2 0 0 0 0 0

3 0 0 0 0

0

1 0 0 0 0
Day-3 2 0o 0 0 0 0

3 0 0 0 0

1 0 0 0 0
Day-4 2 0o 0 0 0 0

3 0 0 0 0

1 0 0 0 0
Day-7 2 0 0 0 0! 0

3 0o 0 0 o

A& A& g ulHHA] 25 AOI(acute ocular irritation
index) %} 48+])7Fo]F 2] M.O.I(mean ocular irritation in-
dex)7} 022 F2(non-irritating) Aol 3 3= At
ot Fojol| o q4X=FN
LMSA AJ-7| 2 S #RITE GAEdeld
H Al = T 5 o, Ylagdr THHFAA
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Table IV. Eye irritation scores of non-irrigation group treated
with DA-3002.

Timet A0 ¢ nen Tris COMWne Total oy Ao

No. tiva score

4 0 0 0 0

5 0 0 0 0
3hrs 6 0 0 0 0 0

7 ] 0 0 0

3 0 0 0 0

9 0 0 0 0

4 0 0 0 0

5 0 0 0 0
Day-1 6 0 0 0 0 0

7 0 0 0 0

8 0 0 0 0

9 0 0 0 0

4 0 0 0 0

5 0 0 0 0
Day-2 6 0 0 0 0 0

7 0 0 0 0

8 0 0 0 0

9 0 0 0 0 0

4 0 0 0 0

5 0 0 0 0
Day-3 6 0 0 0 0 0

7 0 0 0 0

8 0 0 0 0

9 0 0 0 0

4 0 0 0 0

5 0 0 0 0
Day-4 6 0 0 0 0 0

7 0 0 0 0

8 0 0 0 0

9 0 0 0 0

4 0 0 0 1

5 0 0 0 s
Day-7 6 0 0 0 i 0

7 0 0 0 of

8 0 0 0 1

9 0 0 0 1

°Time after topical application ‘Mean ocular irritation index; To-
tal score in each observation time/tested animals ‘Acute ocular
irritation index; Max among M.O.I “Day-7 LO.I(individual ocular
index)

*Time after topical application *Mean ocular irritation index; To-
tal score in each observation time/tested animals “Acute ocular
irritation index; Max among M.O.I “Day-7 1.O.I(individual ocular
index)
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Table V. Macroscopic findings of the injection sites at 2 and 7 days after single administration of DA-3002.

.. . Day 2 Day 7
Route of inject. Compound Animal No. Size (D) Colon S— Color
8.C Saline 1 0 - 0 -
2 0 - 0 -
3 4 Red spot 0 -
Meant SD 13+£19 0+0
DA-3002 1 0 — 0 —
2 0 — 0 -
3 0 - 0 —
Mean+ SD 0+0 0+0
6.0% 1 500 Red spot 1750 Red spot
Acetic acid 2 600 Red spot 900 Red spot
3 600 Red spot 400 Red spot
Mean+ SD  566.7+ 47.1° 1016.7+ 557.3°
l.m Saline 1 6 Red spot 0 -
2 0 - 0 -
3 0 — 0 —
Mean+ SD 20+28 0+0
DA-3002 1 0 — 0 _
2 0 - 0 —
3 0 - 0 -
Meanz SD 0+0 0+ 0
6.0% 1 200 Grey spot with 1500 Grey spot with
Acetic acid red streak red streak
2 200 Grey spot with 1200 Grey spot with
red streak red streak
3 750 Grey spot with 900 Grey spot with
red streak red streak
Meant SD  383.3+ 259.3° 1200.0+ 244.9°

“Significantly different from saline control (p<0.05)
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Table VI. Histopathological ‘findings of the skin after single subcutaneous injection of DA-3002.

Necropsy day Day 2 Day 7
Compound Saline DA-3002 6.0% AA Saline DA-3002 6.0% AA
Animal No. 1 2 3 12 3 1 2 3 12 3123 1 2 3
Cutaneous layer
Ulcer - - - = - - + + + - - - - = = +4+ ++ +
Subcutaneous layer
Edema - - - - - - 4+ ++ +++ - - - - - — ++ + +
Cell infilt. - - - - = — 44+ ++ + - - - - - = + ++ -+
Focal hemorrhage - -+ - - = 44+ ++ 4+ - - = - - - +4+ + +
Focal necrosis - - - - = = +4+ ++ “+ - - = = = = +4+ + +
Granulation - = = - = — 4+ ++ + - = = = = = ++ + +
Fibrosis - - - - - -  + ++ + - - - = - - +++ ++ ++
Muscular layer
Fibrosis - - - - - - + + + - - - - - - ++ + +
Grade: —, No changes; +, Very slight, +, Slight; + -+, Moderate; + + +, Severe
Table VII. Microscopic findings of vastus lateralis m. after single intramuscular injection of DA-3002.
Necropsy day Day 2 Day 7
Compound Saline DA-3002 6.0% AA Saline DA-3002 6.0% AA
Animal No. 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
Muscle fiber
Degeneration - = - - = = ++ 4+ ++ - - - = - — ++ ++ ++
Necrosis - - - - - - 4+ + ++ - = = = = = +4+ ++ ++
Phagocytosis - - - - - - + + + - = - - - —- + +  ++
Calcification - - - - - - — ++ + + - - - = = - + +  ++
Interstitum
Edema - - - - = — 4+ -+ ++ - = = = = = + + -+
Cell infit. - - = — = — 44 ++ o+ - - - - — - 4+ 4+ 4+
Hemorrhage - - = = = — 44 ++ + - - = = = - + + +
Granulation - - - - - - 4+ + e + 4+t
Fibrosis - - - - - - + + + = = = = = — 44+ 4+ +

Grade: —, No changes; +, Slight; ++, Moderate; ++ +, Severe
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Table VIII. Macroscopic findings of the injection sites at 2 and 7 days after 7-day repeated administration of DA-3002.

. Day 2 Day 7
Route of inject. Compound Animal No. T— Y Color Size (mm?) Y Color
8.C Saline 1 0 — 0 -
2 100 Red spot 0 —
3 30 Red spot 0 —
Mean+ SD 43.3+ 419 0+0
DA-3002 1 80 Red spot 0 -
2 40 Red spot 0 -
3 0 — 0 -
Mean+ SD 40.0+ 32.7 0+ 0
0.76% 1 100 Red spot 300 Red spot
2 400 Red spot 100 Red spot
3 100 Red spot 1200 Red spot
Mean+ SD  200.0+ 141.4° 633.3+ 402.8°
Lm Saline 1 0 — 0 —
2 0 - 0 -
3 0 - 0 -
Mean+ SD 0+0 0+0
DA-3002 1 0 - 0 -
2 0 - 0 -
3 0 - 0 -
Meanz 5D 0+0 0+0
0.75% 1 600 Grey spot with 100 Grey spot with
Acetic acid red streak red streak
2 100 Grey spot with 100 Grey spot with
red streak red streak
3 100 Grey spot with 200 Grey spot with
red streak red streak
Mean+ SD  266.7+ 235.7" 133.31+ 47.1°

“Significantly different from saline control {p<0.05)

Table IX. Histopathological findings of the skin after 7-day repeated subcutaneous injection of DA-3002.

Necropsy day Day 2 Day 7
Compound Saline DA-3002 0.75% AA Saline DA-3002 0.75% AA
Animal No. 12 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
Cutaneous layer
Ulcer e o T S S T
Subcutaneous layer
Edema - - - - - - + ++ + - - = - - - + -+ +4+
Cell infilt. - - - - - = + + 4+ - - = = = = 4 + +
Focal hemorrhage -+ + + + - ++ + + - = = = - - 4+ + .
Focal necrosis - - - - - = 4+ + ++ - - - - - - + -+ ++
Granulation - - - - = = 4 + + - - - - - - 4 4+ 4+
Fibrosis - - - = = = ++ ++ + - = = = = — ++4+ ++ +++
Muscular layer
Fibrosis - - = = = - -+ + + - - - - = - + 4+ 4+ + 4+
Grade: —, No changes; +, Very slight, +, Slight; +-+, Moderate; + -+ +, Severe
AR 5ol Y Qutetel] AHMNEF-HE /1R wEA o} 744 1333 mmie® Zasheich =i @ 285
o] FaEgleon 1 A7) 294 BT 266.7 mm®e] ALAl 0.75% acetic acidSolol] 23 ®wWe zv)= A
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Table X. Microscopic findings of vastus lateralis m. after 7-day repeated intramuscular injection of DA-3002.
Necropsy day Day 2 Day 7
Compound Saline DA-3002 0.75% AA Saline DA-3002 0.75% AA
Animal No. 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
Muscle fiber
Degeneration — - - = = — 44+ 4+ e+ = = = - =~ 44+ 4+ 4+
Necrosis - - - - - - + + + - - - - — — +4+ ++ ++
Phagocytosis — - - - - - 44 4+ 4+ - - = = 4t 44 4+
Calcification - - = = = = 4+ — + - — — - - - 444+ 4+ ++
Interstitum
Edema - - - = - =  + + + = = - = = = 4 — +
Cell infilt. - - - = = = ++ + 4+ - - - - = - ++ ++ 4+
Hemorrhage - - - = - —~ ++4 + 4o
Granulation - - - - = - 4+ —+ + - = - - - - + ++ +
Fibrosis - - - - = - + + + - = = = = = +4 ++ +4++

Grade: —, No changes; +, Slight;

el A gol sjgl 7w nlaste] Ao R f-oAde)
JAHA Lk

HE| =X 8N A7 W)z A AAds s Table
IX, X3} o}, Astsate] gk 522549418 A5 Fo
Fr F2dd Sua oz Hukgle] BAF M)A
et DA-3002F el A Zkzk 5 A oA w]s}a]e
vlegt E7e) f-go] BAF Y2t I o) 573wk
M3t FEHA wgten Fo 7d Fee ZE AR
olA f-2i3t Wit} AAH A W gkekFig. 1). T acetic
acid-‘?—oﬂ-?% E3FAX P A At a7E AT

T o] BEFodAdd) wlsle] Hsla el A58}
E‘:ﬂ% 7o) EA 13K Fig. 2).

TdAS ZEFAb) 23 AP A2} Ae)4)d 5 % DA-
3002F-0fol f3te] Fo} Fg F 29 B 7UH ok
W2l 278 43¢ 4 guckFig 3). v
0.75% acetic ac1d—r°%:r7-°ﬂii“ AR WA 9 Al
A SRS AFE FAsIG T FE]FoI R v}
of A-f&Hfibrosis)7} FE A Zle] SAle9rk(Fig. 4).

o E

AdY Axg J4FTEE DA-3002% AU
Ho® FA % oFAAAHAA Pakabg-ake] 12000
FTEANE Fogt AR E gle Aer RuEgid
Kim %, 1994). @747 rhGHel g Ralgo i
w2 AEZAE, F=r), BE, %J: A k2| A} 5o
PRE T AN R RARARE qHE I
% T8 WAR T} glon} T Fabo] ﬂlﬁ}ﬂ oF g3}

BT FHIY T = oFF glon datelA] e 237}
H2 o= Zlew B3 glrLim, 1993). olAR %
ZE2 1917)9) oju)ilo g FAY Helol=gE RO

=4 HA7He A2 Aes)

EAEO] Av FoA

-, Moderate; + + +, Severe

oo} ghek. Ao rhGHE T-FFALE Fos o] gport
He Aol waEy AFarY AHeLE ZSFAe)
el7lAl 2 el kA W] BEAht #At
7} 4R A Fe37) sheat wEkEabe] 97t Bl o
450 FAllsa F117] A}ol2] dead spaceE E¢]7]
As insulinFA71E @e] AR&Ea glv(Wilson

=
-3

1987). ofge) Asf & TEFAMIAL FoH U
ToEE 5, §5UE, B % A 5 = 4 9l
°fl 19 A8EE Uk BRY FAE P

T WU 2459 -rE 9,1°l+ 7H‘=‘"‘°1 °‘=%4 21]343
At T FEFAARZ G 7 §A ffh: %
842 228 $£5 gltkPaget £, 1957). &= %Jﬂ
947t § g§E 02 FAAFHA L °W°ﬂ/ﬂ A A
AL JhEdt AEAE AEFaxt o FeiAH
£3] AT sl e x o] ol ARSHIL 9lov)
A-3002= PAAHEA] Fet s EHFALE 1ol
7717k HbERofo] fste] Al4-dE dFHe|me ¥R
A6 tspe] 8T ebdldo] srEojey Fart
Urk w2k £ Tt A= DA-30028) 2l A
A& ofg AFA4GrE A3l hdIAFAgEe A
Aletd . A Qabel] 7ke- A RAE AHE-stazl =
B2z giale] DA-30029) UAAFEA A E=el 0.16%
Hg YA AAE Astel FHUE wha) g 7Rk
FAXNHAE o] &-ste] HrpstuAl shgich u‘-‘ﬂ ] 5}

f

t

7 Z&AZTAHel| ] Foldgke] 025m/ o]sfo]wd oF
25 Faus B Sawe :Msﬂ & gl 2mie]

Abolw] okgo] 4 Ao o] Fao] oJH o}
(Shintani 5, 1967)+= 3. 1.9 EE}E} H Ao 4] g%
QA ge] 1mig, 7dA5F0q] 05 mie Fojdgko e
At CL’Q‘?} A5A18 A, DA-30028] QAR
FE 0.16%0-& A3 9 ¥AHgA] B8 FASERE



70 Ok Jin Kim et a/.

Fig. 1. A micrograph of the skin showing normal architec-
ture, 2 days after 7-day repeated s.c injection with DA-3002.
(HE, X40)

Fig. 2. A micrograph of the skin showing focal necrosis and
fibrosis in the subcutaneous layer. 2 days after 7-day repea-
ted s.c. injection with 0.75% acetic acid.(HE, X40)

2RH5ch gelfe] AT 2H A=A DA-
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2R bl A oJwF WH3E #AF R ¢fo} DA-
30029 Z8W FoA] AFAHEE A FAFIE Zlom
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2l DA-3002§ of| A AFAFE- B Ol 0.16%2] SHoF
Abgte] B8t g 28T T A wHsed A
F4¢ AeAdse 58 Axoln YAEAl AL
FA7 A g AR FEHc

Fig. 3. A micrograph of the muscle, 2 days after 7-ay repea-
ted im. injection with DA-3002. No marked change. (HE,
X 40)

Fig. 4. A micrograph of the muscle showing degeneration
of fibers, granulation and cell infiltration, 2 days after 7-day
repeated im. injection with 0.75% acetic acid. (HE, X40)
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