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ABSTRACT : As a serles of safety studies on DA-3585, a recombinant human erythropoietin, its local
irritancy was examined in rabbits after the following treatments; application into the conjunctival sac of
the eye (single), subcutaneous injection (single and 7-day repeated) and intravenous injection (7-day
repeated). In addition, perivascular irritation of DA-3585 was investigated in mice. In the result of ocular
irritation test, 10,000 IU/ml solution of DA-3585 could be considered as a non-irritating material. The
local irritation of DA-3585 by a single and 7-day repeated subcutaneous injection was negligible and
not so much different from that of saline. In the vascular irritancy test, macro- and microscopic
observations revealed that local irritation of DA-3585 was comparable to that of saline when injected
into retroauricular vein of rabbits for 7 consecutive days. Furthermore the perivascular administration of
DA-3585 upto the concentration of 10,000 1IU/ml did not induce any morphological abnormalities at
injection sites. The results obtained from the present study suggest that the local irritancy of DA-3585 is
not different from that of sallne when injected through intravenous or subcutaneous route for clinical
practice.
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Table 1. Classification of irritancy in ocular irritation test
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irritation index

Classification of irritancy

AOL* M.OL' day-7 LOL°
Non-irritancy 0~5 0 (after 48 hrs)
Mild irritancy 5~15 <5 (after 48 hrs)
Mild to moderate irritancy 15~30 <5 (after 4 days)
Moderate irritancy 30~60 <20 (after 7 days) <30(6 heads all) or <10(above 4 in 6 heads)
Moderate to severe itritancy 60~80 <40 (after 7 days) <60(6 heads all) or <30(above 4 in 6 heads)
Severe irritancy 80~100

*Acute Ocular irritation Index: "Mean Ocular irritation Index: “Individual Ocular irritation Index.
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Table 2. Experimental design for perivascular irritation test treated
with DA-3585

Groups Substance Route of injection No. of animals
1 saline p.v.t 10
2 vehicle pv. 10
3 DA-3585 p.v. 10
4 0.75% acetic acid p-v. 10
5 6.0% acetic acid p.v. 10

“ perivascular injection of caudal vein.
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0: no gross lesion

1: erythematous, swelling, induration, but no necrotic

change

2: erythematous, swelling, and/or severe induration,

mild necrosis

3: obvious necrosis, but no deformity of tail

4: severe necrosis and scar formation and/or deformity

of tail
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Table 3. Results of ocular irritation test treated with DA-3585

. Time after application
Group Animal No. Tissue -
3hrs day 1 day 2 day 3 day 4 day 7 AOlL
Comea 0 0 0 0 0 0 0
1 Iris 0 0 0 0 0 0 0
conjunctiva 0 0 0 0 0 0 0
Cornea 0 0 0 0 0 0 0
2 Iris 0 0 0 0 0 0 0
. conjunctiva 0 0 0 0 0 0 0
Irrigation
Cornea 0 0 0 0 0 0 0
3 Iris 0 0 0 0 0 0 0
conjunctiva 0 0 0 0 0 0 0
M.O.1* 0 0 0 0 0 0 0
Day-7 1.O.I° 0
Cornea 0 0 0 0 0 0 0
4 Iris 0 0 0 0 0 0 0
conjunctiva 0 0 0 0 0 0 0
Cormea 0 0 0 0 0 0 0
5 Iris 0 0 0 0 0 0 0
conjunctiva 0 0 0 0 0 0 0
Comea 0 0 0 0 0 0 0
6 Iris 0 0 0 0 0 0 0
conjunctiva 0 0 0 0 0 0 0
Non- Cornea 0 0 0 0 0 0 0
irrigation 7 Iris 0 0 0 0 0 0 0
conjunctiva 0 0 0 0 0 0 0
Comea 0 0 0 0 0 0 0
8 Iris 0 0 0 0 0 0 0
conjunctiva 0 0 0 0 0 0 0
Comea 0 0 0 0 0 0 0
9 Iris 0 0 0 0 0 0 0
conjunctiva 0 0 0 0 0 0 0
M.O.L 0 0 0 0 0 0 0
Day-7 1.0.L 0

*Mean Ocular irritation Index; *Individual Ocular irritation Index; ‘Acute Ocular irritation Index.

g3lroio] o FAAFAE §3¢472 Table
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A=A Wgten Fo5 2o H 744 +7E& AA
sle] AR SALAANA = Folgt WS AT 5
ATt 0.75% acetic acid Fol ol A& 2R 744
FARE$19] 3R o A vbge] HAF T 79
2212 pH e FAEeH H7]= FF 648
mm’ogich o] F 7AR = 2URe} FA1RE HHle]
AEFG e 1 27 F 131 mm’E 2 Ao H]
3 7+AEH 9t} 6.0% acetic acidFo] A] 2 A= a0
S 33+ 9lgled, 7 27l A 5233 mm’
ooz HAAe] dAEEe] HFAEUY. Fo F
T4/ = 52 v)Fe) 9 Ael| £H3 Q4 AAEE
ol TAEHIL 2dAel FARE HbH o] EAslol ot
I F7)e FF 1057 mm’E ZHAaE ok 223k 7
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Table 4. Macroscopic changes of the injection sites at 2 and 7
days after single subcutaneous administration of DA-3585 and vari-
ous substances

No. and No. and
Substance site® Day 2 site® day 7
1 left 0 4 left 0
. 2 left 0 S left 0
Saline 3 left 0 6 left 0
mean+SD 0+0 mean +SD 0+0
1 right 0 4 right 0
2 right 0 5 right 0
DA-3585 3 right 0 6 right 0
mean+ SD 0+0 mean = SD 0+0
7 left 672 10 left 108
: 8 left 522 11 left 128
075% geetic | g efy 750 | 12 ket 156
mean+SD [ 648+156 | mean+SD | 131+24
7 right 5246 10 right 960
6.0 t 8 right 5704 11 right 957
% acelic | o right | 4750 | 12 right | 1254
mean+SD (5233+477| mean+SD | 1057+171

Each number represents the size of subcutaneous spot (mm?). ™
Animal No. and observed site.



Table 5. Histopathological changes of the injection sites at 2 and 7
days after single subcutaneous administration of DA-3585 and vari-
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Table 7. Histopathological changes of the injection sites at 2 and 7
days after 7-days repeated subcutaneous administration of DA-3585

ous substances (n=3) and various substances (n=3)
. 0.75% 6.0% . 0.2% 1.6%
substance saline |DA-3585 acetic acid | acetic acid substance saline |DA-3585 acetic acid | acetic acid

days after injection |2 7 {2 7 2 7 2 7 days after injection | 2 7 12 7 2 7 2 7

cutaneous layer cutaneous layer
Edema - - f- - + + 1 ++ o+ Edema S + + ++ o+
Cellular infiltration - -l - + + | ++ 4+ Cellular infiltration - -t - + + ++ o+
Activated phagocytosis |- - | - - + + | ++ o+ Focal hemorrhage - -1 - + + + +
Focal hemorrhage - - - - + |+ o+ Focal necrosis R + o+ |+ o+
Focal necrosis - - - + + | ++ o+ Granulation - - T I I,
Granulation - -l - + | 4 Fibrosis - - - + + ++ 4+
Fibrosis - -4 - - + + | ++ Subcutaneous layer

Subcutaneous layer Edema - - - + + o+
Edema - - - + + |+ o+ Cellular infiltration | - - | - - + + |
Cellular infiltration - - - - ++ o+ ++ o+ Focal hemorrhage - -] - - + + ++ 4+
Activated phagocytosis |- - | - - + + | ++ o+ Focal necrosis - - - - + + + +
Focal hemorrhage - -] - - + + ++ o+ Granulation I - + + ++ +
Focal necrosis - - - - + + ++ + Fibrosis - - - - + + ++ 4+
gli,a::,g:non T . jt- _:; ':_+ +: + Each grade represents the mean score of the group (n=3).

Each grade represents the mean score of the group (n=3).
-, no changes; +, very slight; +, slight; ++, moderate; +++, severe

2k 9 0.75% % 6.0% acetic acidFo] F-o A=
3] 3}=ZF(subcutaneous edema), HEAME H oA 2]
29, F24 88 e A, FHEAe &
otx3] A, A-f3tel o3 2hA, 332 Fo) #
Z=E| 9}t =3 3R] e - 839 dF 5
FA M= A E AL} GFA XL Aol
At

3. 78l (%5 TSHRO{0) 28t [LAXSHAIE

Table 6. Macroscopic changes of the injection sites at 2 and 7
days after 7-day repeated subcutaneous administration of DA-3585
and various substances

No. and No. and
Substance site? Day 2 site® day 7
1 left 0 4 left 0
. 2 left 0 5 left 0
Saline 3 left 0 6 left 0
mean + SD 0x0 mean+ SD 00
1 right 0 4 right 0
2 right 0 5 right 0
DA-3585 3 right 0 6 right 0
mean+SD 0+0 mean+SD 0x0
7 left 532 10 left 306
: 8 left 744 11 left 450
02% acetic | greft | 572 | 121t | 336
mean+SD (616+113| mean+SD | 364t76
7 right 800 10 right 384
1.6% aceti 8 right 630 11 right 740
% 2CNC | g ight | 833 | 12 right 396
mean+SD | 7544109 | mean+SD | 507+202

Each number represents the size of subcutaneous spot (mm?®).
*: Animal No. and observed site

-, no changes; =+, very slight; +, slight; ++, moderate; +++, severe.

7947 AEFofel 23} fAda
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2] dokom FoiF 29l 2 TAA F3E AABHA
TSP Bolgh S A2 5+ A
bz JFAERTeR A 02% E 1.6%
acetic acid& 747} B gt FollA B 255 29 A
$AA AN Fuld L P HHe DAY
Felglen, 7 77| 4 616 mm’ Y 754 mm’o] )
o} fo] F 7R el x 2 Ao} AL o] HAE
Qo) 7 7= FHF 364 mm’ ¥ 507 mm’E 2Y A
o vl ZFa= e 2284 ZAHE3(Table 7) A2
A9} DA-3585% 42 FHAFEF 299t 7
A 2218 FENA el 93 wWshe AA XA
oFstr). W acetic acidS-o] Tl A s w13 Eof X & |
Aot AR 7S [AY F ot dE R Ay
o wla HaHe] Mesl 9% yskda 16%
acetic acid 5] 72 0.2% acetic acid F-oJ7-2] Wy
o} 2 HE} skl

4718 Table 6} Zc}.

r&
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AP EAE 797 A wbE FoE S W] &
kA7 & Table 83} 7t} Fof 7UH7IA] QA4
2} DA-3585 Fodell = AP 5270 &
A skt 2y N ET LR AR 5.0%
BSP2} 0.75% acetic acid S 7-ollA &= AlgF A HA
3 JFazo] et A3 AAAF A4
G2} DA-3585 Foi 2 27 AAFA QA 223 27
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Table 8. Macroscopic changes of the auricles of rabbits infused with DA-3585 and various controls for 7 days

Animal Thrombogenesis Inflammation
Substance No)d
oAday | 2 3 4 5 6 7 1 2 3 4 5 6 7
1 R - - - - R - R R - - - - -
Saline 2 - - - - - - - - - - - - - -
3 - - - - - - - - - - - - - -
4 - - - - - - - - - - - - - -
DA-3585 5 - - - - - - - - - - - - - -
6 - - - - - - - - - - - - - -
0.75% 7 - - + ++ ++ +++ +++ - - - + ++ ++ +++
acetic 8 - - - + +4+ +++ +++ - - - + ++ +++ +++
acid 9 - + + ++ +H+ +++ - - + ++ +++ +++ +++
10 - + ++ +++ A+ bt +++ - + + ++ +++ +++ +++
5.0% BSP 11 - + + ++ ++H+ 4+ +++ - - - + +++ +++ +++
12 - + + ++ +++ 4+ +++ - - + ++ +4++ ++4 +++
Thrombogenesis: -, 0 mm; +, 1-4 mm; ++, 5-14 mm; +++, >15 mm.
Inflammation: -, no gross lesion; +, mild; ++, moderate; +++, severe.
Table 9. Histopathological changes around the retroauricular vein of rabbits infused with DA-3585 and various controls for 7 days
Substance Saline DA-3585 0.75% acetic acid 5.0% BSP
Grade - + + - + + + ++ +++ + ++ +++
Venous wall
desquamation of endothelium 3 0 0 3 0 0 2 1 0 1 2 0
necrosis 3 0 0 3 0 0 2 1 0 2 1 0
Lumen
thrombus 3 0 0 3 0 0 1 2 0 0 2 1
Perivascular area
edema 3 0 0 3 0 0 2 1 0 0 3 0
cellular infiltration 3 0 0 3 0 0 1 1 1 0 1 2
hemorrhage 3 0 0 3 0 0 2 1 0 0 3 0
necrosis 3 0 0 3 0 0 1 2 0 1 2 0
granulation 3 0 0 3 0 0 0 3 0 0 2 1

-, no changes; =+, very slight; +, slight; ++, moderate; +++, severe.

< Byl 5.0% BSP £ Fo3F¥ 0.75% acetic
acid 4] FoiFol A 30 BF Rl A2 T,
el gARY, 9BTARAY 1, 29 2
AZAZAE 5 F5E o] Wile] AT U
% ool FEE o) el YRFP2A Fax 7]
A, folEA 84 5o 2% FAE rk(Table 9).
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A7) 7 |bH 4742 Table 105} 7ich. AJe]A
444} DA-35855 5013t mouseE A3 A} Fof
F 37K = AR ol A X FAFo] A EH L
o) Fole BF LS YeR Ao SRS
212l 0.75% 2 6.0% acetic acid ¥ F-oJ3} 7 A &L
FAF F 3R = A daeet AR e W
WS B9l o} X|7be] itel whEl S aHH o] %18
o] FARE-9 9] Zuh F3, WA, Al 2 Ao
et Aol whel Aele] ¥ ¥ (deformity) B A}
2 QI mee] gete] AT FAL F 7ol A4
gh A AAlA 3 (Table 11), AejAld<=2] vehicle

Table 10. The results of macroscopic observation for 7 days after
perivascular injection with DA-3585 and various compounds (n=10)

Substance\Time 3 hrs day 1 day 3 day 5 day 7
saline 0.4+0.5 0.0+0.0 0.0+0.0 0.0+0.0 0.0£0.0
vehicle 0.5+0.5 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0

DA-3585 0.4+0.5 0.0£0.0 0.0£0.0 0.0£0.0 0.0£0.0

0.75% acetic acid 0.6x0.5 0.2+0.4 0.6+0.7 1.5+0.5 23+1.0
6.0% acetic acid 0.4+0.5 1.4+0.8 2.9+0.7 3.6+0.5 4.0+0.0
Each value represents the mean+SD under the grades.

2 DA-3585% Soigh AP Fol Al Sol3t Wislr) <l
A= A] g¥gke}. c12lut, Acetic acidE FI g /N A S
Ae o] F-FAZTZA 23 ulF, Fald] 27k
A 8 2 3572 AFol % 5y 5
o] =gl o I3} HA|2A-L FEAJHS], IS
olzA 9] A o AH-3, TAH Y3} WA 2 3
A7 55 e

Iv. 1

&

2 d3E ZolA|kF)ellA] 7iutEel recombinant
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Table 11. Microscopic findings around the caudal vein of mice 10 days after perivascular injection with DA-3585 and acetic acids

Findings \ Substance Saline Vehicle DA-3585 0.75% acetic acid 6.0% acetic acid

Cutaneous

necrosis and ulceration 0.0+00 0.0+0.0 0.0+0.0 32406 38+04

hyperkeratosis 0.0£0.0 0.0+£0.0 0.0+0.0 23+05 39403

epidermal hyperplasia 0.0+£0.0 0.0+0.0 0.0£0.0 22404 20+0¢
Subcutaneous

Cellular infiltration 0.0+0.0 0.0+0.0 0.0+£0.0 2.8+0.6 39+03

Edema 0.0+0.0 0.0+0.0 0.0+0.0 32+04 2.7+05

Degeneration of bone 0.0+0.0 0.0+0.0 0.0+0.0 0.1+0.3 2.6+0.5

Fibrosis 0.0+0.0 0.0+0.0 0.0+0.0 2.3+05 2.94+06

Muscular degeneration 0.0+0.0 0.0+0.0 0.0+£0.0 15405 1.7+05

Each value represents the mean+ SD under the grades.

Grades: 0, No change; 1, Very slight; 2, Mild; 3, Moderate; 4, Severe.

human erythropoietin(DA-3585)2] ZFAAFA1 -3
=5 o] FEAPAE o &3l Frlslr] H3le] A
Alisel. 718 o] 43 AHHUAFA G DA AN ¢
AAEEE4) 10,000 TU/mie] DA-35858-0).8 2bul,
T, A F oo FRl5e EAE fgdE e o
3] 9 79 A% 935 AFAHAIHAAME {44 2
2218 ZAbllA] ofuqt WHIE PAER] o}
DA-3585c A3l Ao = Bolgh z}540] gl <t
A3 EAZ epyg).

Uk © 2 erythropoietin®] YA 2= Ao
o} 3157} o] 8= AL Slvk. FALA|S] AU Fofof
A% ¥xF, A 2 ANFAd 52 o8k
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