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Abstract—As a series of safety studies of DA-3030, a new rhG-CSF, its local irritancy was examined in the
rabbits after the following treatment; application into the conjunctival sac of the eye(single), subcutaneous
injection(single), intramuscular injection(single), and intravenous injection(8-day repeated). In addition, parave-
nous irritation of DA-3030 was investigated in mice. The results obtained were as follows. L. In the result
of ocular irritation test, 0.03% solution of DA-3030 could be considered as a non-irritating material. 2. The
local irritation of DA-3030 by an injection of 0.5ml/ of its solution subcutaneously or intramuscularly was
negligible and not so much different from that of saline. 3. In the vascular irritancy test, macro- and microscopic
observations revealed that the irritating activity of DA-3030 in blood vessels was not different from that
of saline when they were injected once a day into vein retroauricularis of rabbits for 8 days. 4. The paravenous
administration of DA-3030 did not induce any abnormal changes at injection sites except mild swelling in
1 mouse at 3 hours after injection which was thought to be due to slow absorption. The above-mentioned
results suggest that DA-3030 has no irritating activity when injected through intravenous or subcutaneous
route for clinical practice as 0.03% solution.

Keywords ] DA-3030, recombinant human granulocyte-colony stimulating factor(rhG-CSF), toxicity, local irrita-
tion, rabbit, mouse
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Rating Range of mean score*
Non-irritating 0.0 to 05
Practically non-irritating >0.b to 2.5
Minimally irritating >25 to 150
Mildly irritating >150 to 250
Moderately irritating >25.0 to 50.0
Severely irritating >50.0 to 80.0

Extremely irritating >80.0 to 1100

* Mean score is taken from the observation time which has the
higest mean score.
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Folo] YA AFAUE FFAR Wrlshaln,
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= 0.75% acetic acidE, Vo= 6.0% acetic acidS
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Table 1. Results of ocular irritation test treated with DA-3030

Ok-Jin Kim et a/.

Group Animal
No.

Tissue

Time after application Total® Mean"

3 hrs

1 day

2 day

3 day 4 day 7 day Score Score

DA-3030
Irrigation

1

Cornea
Iris
Conjuctiva

=

=]

<

o
=

Cornea
Iris
Conjuctiva

Cornea
Iris
Conjuctiva

DA-3030
Non
irrigation

Cornea
Tris
Conjuctiva

Cornea
Iris
Conjuctiva

Cornea
Iris
Conjuctiva

0.3

Cornea
Iris
Conjuctiva

Cornea
Iris
Conjuctiva

Cornea
Iris
Conjuctiva
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<
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SO o | SO0 | O | oo | o000 | o | oo | CcCOoOC| oo
S oo |00 | OO0 | OO0 | OC | DO | COC | oD OO O
oo | oo | OCD | O | oo | oo | ool oo ol oc o
oo O | C O | OO0 | NOoCCO | OO0 | OO0 | DO C|TCO O

2 : The total score is taken from the observation time which
" Sum of total score/No. of animal

Fig. 1. Eye of a rabbit treated with a single instillation of
0.03% solution of DA-3030. No abnormal changes noted.
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Table II. Macroscopic changes of the injection sites 2 & 7 days after single injection

Route of Compound  Animal Day 2 Day7
njection No. Size (mm?) Color Size (mm?*) Color
s.C Saline 1 0 - 0 -
2 48 Red spot 0 -
3 0 - 0 -
Mean+ 5D 160t 226 0 -
DA-3030 1 0 - 0 -
2 20 Red spot 0 -
3 0 — 0 -
Meanzt 5D 6.7t 94 0
6.0% 1 900 Dark red spot 210 Dark red spot
Acetic acid 2 450 Dark red spot 210 Dark red spot
3 300 Dark red spot 200 Dark red spot
Meant SD 716.7£ 1929 206.7+ 4.7
IM Saline 1 0 - 0 -
2 0 - 0 —
3 0 - 0 -
Mean= 5D 0 0
DA-3030 1 0 - 0 -
2 0 - 0 -
3 0 - 0 -
Mean= SD 0 0
6.0% 1 144 Grey focus with 308 Grey focus with
Acetic acid dark red streak dark red streak
2 120 Dark red focus 500 Grey focus with
with grey streak dark red streak
3 264 Dark red focus 400 Grey focus with
with grey streak dark red streak
Meant SD 176.0:£ 63.0¢ 4027+ 78.4*

* Significantly different from saline control (P<0.05)

. b
Fig. 2. A photogrph of i.m. injection site of 6.0% acetic acid.
White discoloration and consolidative changes were seen.
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Table IIL. Histopathological findings of the skin after single subcutaneous injection of DA-3030

Necropsy day Day 2 Day 7
Compound Saline DA-3030 6.0% AA Saline DA-3030 6.0% AA
~Sample No. 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
Cutaneous layer
Edema - - = = = = 4+ A+t At - - - = = = 4+ 4+
Cell infiltration - - - - - - 4+ 4+ 4+ - - - = - = -+ +4+ 4+
Activated - - - - - - + + ++ - = - - = = + -+ +
phagocytosis
Focal hemorrhage — — — — — — + ++ + - — - - — — o ++  ++
Focal necrosis - - - - - - 4+t - +t - - - - - = 4+ 44 4t
Granulation - - - - - - + + - - - =~ = - 44+ 4+
Calcification - - - - - = - — + T — - 4+ -
Sabcutaneous layer
Edema - - - - = = F+H+ +++ ++ - - - - - — ++ ++ ++
Infiltration of - - - - - — +++ ++ + - = = = = = 4+ ket
round cells
Activated - - - - = - + ++ -+ - - = = = = 4+ + +
phagocytosis
Degeneration and S
necrosis of - - - - - = 4+ ++ +++ - - - - = — 4+  +4 +++
muscular layer
Hemorrhage - xx - - & - ++ A+ ++ - - - - - — 44+ 4+ 4+
Fibrosis - - - - - - 4+ 4+ + - - = - — — 4+ ++ ++
Calcification - - - = - = + - + - - - - - - ¥ - -
— ' No changes, * : Very slight, + : Slight, ++ : Moderate, +++ . Severe
Table IV. Microscopic findings of muscles after single intramuscular administration of DA-3030
Necropsy day Day 2 Day 7
Compound Saline DA-3030 6.0% AA Saline DA-3030 6.0% AA
Sample No. 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
Muscle fiber
Degeneration - - - = - = 4+ 4+ ++ - - - - - = 4+ +4 ++
Necrosis - - - = = - 4+ ++ = - - = = — + e +
Phagocytosis - - = = - = + + — - - - = = - + — -
Calcification - - - - - - + + - - = - - = - 4 - -
Interstitum
Edema - - - - - - 4+ ++ 4+ - - - - - - - + =
Infiltration of - - - - = - ++ ++ ++ - - - = =  — 4+ 4+
round cells
Hemorrhage - - - = - = +t+ ++ ++ - - - - = = 44+ 4+ ++
Granulation - - - - - -  + + - - - = = == 44 A4+ o+
Fibrosis - - - - - - ++ &+ ++ - - - - - - 4+ + +
— © No changes, + : Slight, ++ : Moderate, +-++ : Severe

oo ot RAXSHAH

sora

A G717 T wAE FARH Y 24w 43S Fig

53 o] =4zt 5 glek. FAF 34)7ko] AN
-2} DA-3030-% Fol¥ 2t 1mjelolA] FAHF-9]8) A=
Fe] ARGt T F 4AMelE BF AYeR

sEEe] o]F fogt HHE AL ¢ ek A4
h2EA 4 acetic acid 0.75% & FA§ NAE F4}
F Sawo] o] 3UFE FAEHY T,
4, 74 59 24 #24E F A, 7dele A
Ao wet Az FaA FHabizdo] AAEGITh Acetic
acid 6.0%Y& FAR NAEL FAF F 34 FAHE
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Fig. 3. Muscle of a rabbit at 7 days after a single i.m. injec-
tion of 6.0% acetic acid. Degeneration of muscle fibers, slight
inflammatory cell infiliration and granulation in the intersti-
tium are observed.
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round vein retroauricularis

4-day repeated intravenous administration of 50% of BSP.
Severely organized thrombus and necrosis of venous wall
are seen.

Table V. Macroscopic changes of the auricles of rabbits treated iv. with various compounds
Compound Thrombogenesis Inflamation
Animal Type of (days) (days)
No, imjection 1 2 3 4 5 ] 7 8 1 2 3 4 5 6 7 8
1 Infusion - = - - — — — — - — - - - _ - +
Saline Retention -~ — - - — — — — - - - — _ _ — _
2 Infusion - - - — — — — - - — — — _ — _
Retention — — - — - — . — - — - _ _ _ _
3 Infusion - = - — - — — - - - — - — - _ _
Retention — — — - - — — - - — - _ _ _ _
1 Infusion - - - - — — — — - - - _ _ - _
DA-3030 Retention — — - — — - — — - — — - _ — _
(0.03%) 2 Infusion - = - - — - — — - _ — — - _ — _
Retention — — - — - — — - - - — _ _ _ _ _
3 Infusion - - - — - — - — - — — —~ _ - _ ~
Retention — — - - — — — — - — - — _ . _ _
1 Infusion — + ++ ++ ++ HF++ +++ FH+E - -+ + At
AA® Retention — —  — - + ++  ++ = = — - + +  ++ e+
(0.75%) 2 Infusion - 4+ 4+ FH A At At A - =+ ++, AR A
Retention — — - - + ++ R = - - — + + +4  +++
3 Infusion — ~— — 4+ th+ Attt bt HHE = — kR A b b bt
Retention — — — - + ++ At - = — — + + o+ 4+
1 Infusion ~ 4+ e+t S+t A+ (SA) — 4+ A4+t e+ (BAY
BSP” Retention - — ++ +++ +++ (549 —  +  4H+ R (SAY
(3.0%) 2 Infusion - 4+ S+ (BAY) - 4+ +++ F+++ +++ (BA)
Retention — - + ++ +++ (GA) —  + 44+ o+ttt (BA)
3 Infusion - 4+ ++ 4+t +++ (SA) - + +++ e+t (BAY)
Retention — =— + 4+ +++ (SA) — o+ R (SAY

* 1 acetic acid ® © bromsulphalein(sulphobromophthalein) © . sacrifice

e A FHapart FAHGeH AA6 2} AL
wWael mele) W (deformity)e] ALY FAF F
7doll oleigt o] tig Aldse] Mo AR 4
2 Aepdart RAHA

HE| = SN A

Fob F 7ol AAR gERAHY A, A
Agedet &0 2 DA-30302 Fold A 1, 2, 3AFT

o A= Br| g uksh wWidlst A=A eksioh Acetic acid
0.75%% & Foigt MASHE 99 FFAEZ4
olzk w]Hel dBoe Al F Ak FY A
5239 A4 &g sEAFA So) FFHAL. 55}
AAzAe $EA] Hetel AQSotzae] P H AR
AestrAe] AAHYL, ZHRFE TaHeR &G
MALAe ey gdok Acetic acid 6.0%%-& FoAd
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Table VI. Microscopic findings around the ear vein of rabbits treated with various compounds for 8 days

Type of Compound Saline DA-3030 AA® BSP®
inject. Sample No. 1 2 3 1 3 1 2 3 1 2 3
Infusion method
Venous wall
Desquamation of
endothelial cells — - - - - +++  ++ A+t + 4+t
Necrosis - - - - - T e o o + 4+
Lumen
Thrombus - - - -~ - T T e s
Perivascular area
Edema + - - - - I o S
Cell infiltration t - - — + ++ ++ 4+ 4+ ++ ++
Hemorrhage + - - - - + ++ ++ + + ++
Necrosis - - - - - + ++ o+ +  ++
Granulation - - - — — ++ + + +-+ ++ ++
Retention method
Venous wall
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Fig. 5. Kinetics of gkin lesions induced in CD-1 mice by
perivascular injection of various controls and 0.03% solution
of DA-3030.
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