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Abstract—This study was conducted to evaluate the repeated dose toxicity of DA-3030, a recombinant human
granulocyte colony stimulating factor(rhG-CSF), in rats. DA-3030 was administered intravenously once a day
for 4 weeks to 20 males and 20 females per group at doses of O(control), 115 and 1150 ug/kg, and to 15
males and 15 females per group at doses of 1.15 and 115 ug/kg. After the administration period, 5 males
and 5 females per group in the 0, 115 and 1150 ug/kg groups were placed on withdrawal for 2 weeks. Through-
out the study, all the rats survived. The administration of DA-3030 induced, a marked increase in the number
of peripheral neutrophils, elevation of serum alkaline phosphatase activity, and splenomegaly in the rats of
both sexes receiving 115 or 1150 ug/kg. Histopathologic examination revealed extramedullary granulopoiesis
in spleen and liver, and increase in the number of activated macrophages in spleen in rats of both sexes
in 115 and 1150 pg/kg groups, and increased M/E ratio in 11.5, 115 and 1150 ug/kg groups. Most of the
changes produced by DA-3030 were thought to be attributable to exaggerated pharmacological effect of the
drug, and subsided or disappeared after the recovery period. Under the present condition, no effect dose
of DA-3030 is estimated at 1.15 ug/kg/day.
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Table 1. Experimental design for toxicity study of DA-3030
administered intravenously to rats once a day for 4
weeks

Dose No. of animals sacrificed

Group (ug/kg/day) At the end of At the end of
dosage period recovery period

Male Female Male Female
Control — 10(5) 10(5) 5 5
1.15 10(5) 10(5) 0 4]
DA-3030 115 10(5) 10(5) 0 0
115 10(5) 10(5) 5 5
1150 10(5) 10(5) 5 5

The numbers in parentheses indicate the number of animals
used Z-week interim sacrifice.
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Fig. 1. Body weight changes in male rats administered LV.
with DA-3030 or vehicle.
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Fig. 2. Body weight changes in female rats administered
LV, with DA-3030 or vehicle.
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Table T1. Food consumption (g/day/animal) of rats intravenously administered with DA-3030

DA-30308] 457

BHERO| =

0z

273

Dose No. of Days of administration
Sex (ug/kg)  animals 7 14 21 28 352 42°
Control 20 23.7£ 20 238+ 26 221+ 37 247t 6.7 27.2+45 26.6+ 4.4
115 15 237+26 246207 259+ 24 235+ 21
Male 115 15 241+ 12 254118 23.71 4.0 249+ 16
115 20 245+ 36 231t 14 251+ 22 252+ 15 2761 0.1 25,7+ 0.9
1150 20 237+ 18 236+22 235+ 4.1 231+ 638 278+ 1.1 30.1+ 34
Control 20 18.0+ 17 17.6x 2.6 185+ 2.2 172+ 14 241+ 20 225+ 3.5
115 15 187+ 17 170+ 25 17.3x 2.8 191+13
Female 115 15 185+ 3.2 182+ 1.8 192+ 0.9 189X 1.0
115 20 184+ 35 193+ 17 193+ 23 183+ 23 26.5%+ 0.7 26.3L£ 1.8
1150 20 193+ 1.7 182+ 0.8 1871 4.0 187+ 1.3 23.7+ 3.7 2291 0.6
Each value represents the meanz S.D. *; Recovery period
Table XII. Water consumption (ml/day/animal) of rats intravenously administered with DA-3030
Dose No. of Days of administration
Sex (ug/kg)  animals 7 14 21 28 357 422
Control 20 299+ 59 23.0+ 6.7 26.3£11.3 400+ 3.3 221+ 6.5 234+ 11.8
1.15 15 290+ 33 292+ 32 41.1+10.0 267+ 87
Male 115 15 206+ 42 258+ 5.6 378+ 234 294+ 54
115 20 283+ 53 250x 75 3431101 423+t 70 3.0+ 7.1 313+ 18
1150 20 250+ 80 295+ 6.8 290 69 36.7+ 16.3 350+ 7.1 313+ 53
Control 20 19.8+ 6.8 21.81 105 28.71 14.0 263+ 65 309+ 1.2 334+ 2.3
115 15 207+ 538 228+ 6.1 164+ 10.5 372+ 95
Female 115 15 223+ 6.7 170+ 67 343+ 118 322+ 63
115 20 231+ 82 18.6+ 6.3 30.0%+ 55 28.7% 159 5041 10.0 401+ 59
1150 20 270+ 103 238+ 9.1 24.3+10.3 33.7£10.0 413+ 18 359+ 59

Each value represents the mean+ S.D. % Recovery period

(Fig. 1, 2, Table II, III).
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Table VII, Urinalysis of rats intravenously administered with DA-3030 once a day for 2 weeks

Volume  Glucose Bilirubin Ketone . Occult pH Protein Urobi- WBC Sedi-
Dose  No. of Specific )
Sex blood linogen ment
(ug/kg) animals (i) — — — gravity + 60 65— + — + _ —
Control 4 7.88+ 149 4 4 4 103000 3 1 1 3 04 4 0 4 4
Male 115 4 6.88+ 1.44 4 4 4 103000 4 0 2 2 0 4 470 4 4
115 4 7.00+ 1.63 4 4 4 103000 4 0 3 1 06 4 4 0 4 4
115 4 7.75t 126 4 4 4 1032000 4 0 1 3 0 4 4 0 4 4
1150 4 7.00+ 1.68 4 4 4 103000 4 0 3 1 0 4 4 0 4 4
Control 4 6,50+ 0.71 4 4 4 1024001 4 0 2 2 0 4 4 0 4 4
Female 1156 4 5.63+ 0.00 4 4 4 103+126 4 0 4 0 0 4 4 0 4 4
115 4 538+ 1.11 4 4 4 103000 4 0 3 1 2 2 4 0 4 4
115 4 6.25% 0.96 4 4 4 103000 4 0 2 2 31 4 0 4 4
1150 4 7.25+0.29 4 4 4 103001 4 0 3 1 2 2 40 4 4
Urine volume and specific gravity are expressed as mean® SD,
Other data are expressed as the number of rats under grade.
Table VIII. Urinalysis of rats intravenously administered with DA-3030 for 4 weeks
Volume Glue-  Bili-  Ket- e Oceult pH Pro- Urobil- WBC Sedi-
Sex Dose No. of oge rubin  one Specific blood tein inogen ment
(ug/kg) animals™ ™)) - - T ey T 60 65 70 15 »80— + + -  — — +
Control 8 531+ 1.07 8 8 5 3 103x000 71 3 5 0 O O O & 0 8 . 8 4 4
115 8 513+ 149 8 8 4 4 103x000 8 0 4 4 0 O 0 0 3 5 8 8 0 8
Male 115 8 7.15+ 1.97 8 8 2 6 103£000 8 0 0 5 2 0 1 0 71 8 8 0 8
1156 8 544+ 0.99 8 8 4 4 103000 8 0 2 5 1 0 0O 0 80 8 8 1 7
1150 8 6.60% 1.77 8 8 7 1 103x000 8 0 3 5 0 O 0 0 8 0 8 8 17
Control 8 3.75+1.35 8 8 8 0 103x000 6 2 6 2 0 0 0 350 8 8 6 2
115 8 344+ 1.16 3 8 8 0 103x000 8 0 4 4 0 O 0 0 71 8 8 5 3
Female 115 8 2.69+ 048 8 8 8 0 103000 8 0 5 3 0 0 O O 8 0 8 8 4 4
115 8 241+ 1.04 8 8 8 0 103000 8 0 4 4 0 0 0 0 7 1 8 8 6 2
1150 8 3.28%£0.59 8 4 8 0 103x000 8 0 5 3 0 0 0 080 8 8 6 2
Urine volume and specific gravity are expressed as mean® S.D.
Other data are expressed as the number of rats under grade.
Table 1X. Urinalysis of rats at the end of 2-week recovery period after DA-3030 treatment
Dose No. of Volume Glue- Bili‘— Ket- Specific Occult pH Prf)— Urobil- WBC Sedi-
Sex ose rubin one blood tein inogen ment
(ug/kg) animals™ - - - i g + 60 65 70 75 >80 — + - - - +
Control 5 3.284+ 1.89 5 5 3 2 103000 50 1 2 2 0 0 01 4 5 5 0 5
Male 115 ) 448+ 1.65 5 5 1 4 103000 5 0 2 1 2 0 0 0650 5 5 23
1150 5 496+ 1.15 5 5 05 103001 5 0 0 2 2 1 0 041 5 5 0 5
Control 5 4081 2.02 5 5 5 0 103%£000 5 0 1 4 0 O 0 0 2 3 5 5 41
Female 115 5 352+ 1.84 5 5 50 1022001 50 ¢ 3 1 0o 1 0 3 2 5 5 2 3
1150 5 272+ 092 5 5 5 0 103000 50 0 4 1 0 0 050 5 5 3 2

Urine volume and specific gravity are expressed as mean 5.D.
Other data are expressed as the number of rats under grade.

A=A eksteHTable VII, VIII, IX).
H2|8Hs ZAL
2 27
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Table XII. Histopathological findings of male rats intravenously administered with DA-3030 for 4 weeks

Dose (ug/kg) Vehicle 1.15 115 115.0 1150
Organ No. of Animal 10 10 10 10 10
Findings Grade T T S e e s
Liver
Increased granulopoiesis 10 0 0 10 o0 0 10 0 0 7 2 1 0 0 0 5 5
Spleen
Increased granulopoiesis 100 0 0 10 0 0 10 0 0 3 6 1 0 0 2 6 2
and neutrophilic inflitration
Activation of macrophages 10 O 0 10 0 6 1 o0 0 5 5 0 0 2 7 1 ]
Increased erythropoiesis 10 0 0 1w 0 0O 10 0 0 W o 0 0 2 8 0 0
Bone marrow
Increased granulopoiesis 10 0 0 10 0 0 6 4 0 1 2 6 1 0 0 2 8
Grade : —; No. lesion, +; Slight, ++; Moderate, +++; Marked lesion
Table XIII. Histopathological findings of female rats intravenously administered with DA-3030 for 4 weeks
Dose (ug/kg) Vehicle 1.15 115 115.0 1150
Organ No. of Animal 10 10 10 10 10
Findings Grade - + 4+ = + ++ - + ++ - + ++ +++ — + 4+ 4+t
Liver
Increased granulopoiesis 10 0 0 1 o0 0 10 0 0 3 6 1 0 0 1 6 3
Spleen
Increased granulopoiesis 10 0 0 1 o 0 10 0 0 4 5 1 0 0 0 7 3
Activation of macrophages 10 0 0 10 0 0 10 0 0 8 2 0 0 3 3 4 0
Increased erythropoiesis 10 0 0 10 0 0 10 0 o0 9 1 0 0 3 6 1 0
Bone marrow
Increased granulopoiesis 10 0 0 10 0 0 8§ 2 0 1 4 5 0 0 0 3 7
Grade : —; No. lesion, +; Slight, ++; Moderate, +-++; Marked lesion
Table XIV. Histopathological findings of rats at the end of 2-week recovery period after DA-3030 treatment
Sex Male Female
Dose (ug/kg) Vehicle 115.0 1150 Vehicle 115.0 1150
Organ  No. of Animal 5 5 5 5 5 5
Findings Grade - + 4++ - + ++ - + ++ = + A+ = o+ A+ - 4+ ++
Liver
Increased granulopoiesis 5 0 0 5 0 o 2 3 0 5 0 0 5 0 0 5 0 0
Spleen
Increased granulopoiesis 5 0 0 5 0 0 4 1 0 5 0 0 5 0 0 5 0 0
Activation of macrophages 5 0 0 5 0 0 5 0 0 5 0 0 5 0 0 b 0 0
Increased erythropoiesis 5 0 0 5 0 0 4 1 0 5 0 0 5 0 0 5 0 0
Bone marrow
Increased granulopoiesis 5 0 0 5 0 0 4 1 0 5 0 0 5 0 0 4 1 0
Grade . —; No. lesion, +; Slight, ++; Moderate, +-++; Marked lesion
off ] z}z} 3of] B! GoflollA], kel A¥ 115 ¥ 1150 5 Bglon], od#idlale 115, 1150 ug/kg Fol7e B
kg Felzold 7 29 2 BN DAFAF BT A9 AEY ) gl fde 2o 2
Hodok 2 #e) B AEs ey dFer Ad"e (<0.05). #5717 F5 T EJF A7|Fd e 2F
919 Wl B A werow, aq AREE F A dEEH uEsle] §oi4e] ARHA g3tckTable X,
A A 2 B S Aole RAHA gk XD,
Xo|=Et B F=XIEE AL
1% HEEAAA S 115 ke o4 SekTolA FEFAFEF ANG W2 0E AAEHE Ta
A e WoiEesh ddFare] So4%le £/ ble XII XI5 e} 7HelAE %] frobat
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YAz FAA Fte] DA-3030 115 ug/kg 14 +
AFdA S5 ARAAUA BRILL A Fokg
AY7A AEY FAH FAFoE JgEe Fe A
A A (extramedullary granulopoiesis) 473 44
o2 FFFo Af-Ato] 115 ug/kg FAFY 44 5%
T2, 1150 pg/kg FATS A5 AelA] FA3A #
=ik 29, WA FAARYA FEAESE 5A
22 she dXAEY 2L P T Ao
F3=E F49)2E(extramedullary hematopoiesis) 4
7o) 115 ug/kg 14 FAZANAM A we} Hrze
zlo]l & Holm AL FT 115 ug/kg oA F
ool A DA AEFA A% AEExe ZUHE
SEFARAAIA BFYE S ddew, 29 A7) AR
AAAT frold ez Ak AL BEEA oodch
g, 2%7 HBV|ZHEER ¥ A HEzAdgd A
A3 1160 pg/kg Fo3T] T3 39 @ 1eflo A 7zt
24 2 w7 wieksl FHR]FA A EZFAe] AAH
o, ke ZF 1eleA] F2] w[d fFYTA AEF
alo] = glci(Table XIV).
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DA-3030-2 F-olAHF) A4 AETATFANA
FARAAANZH7IES o83t fATeA D@ B
A= 188 Kd9) rhG-CSFE gh¢r3tatas @ whapyd #
Abell 23t EEFtAaFe] AB, FpolXFe YT
IAEEF 5& 5AoR spddAla EAojck £ A¥
o 4= DA-3030¢) s+AAd57e) dghe® Hx o) 1,15~
1150 pg/kg/daye] 43S AHWURE 4577 9-E-Fo4]
D7 FAY HEE FEsy, d=F, 115 ¥
1150 pg/kgd] AHFEL 257t Frofelo] o EALS
HESe) A)3¥ A3 DA-30309) G r BEE W
2 Wy Sy, HEZ NS g4 W BFF
ul-&9 27}, ¥4 alkaline phosphatase?] &7}, w|AHE
o], wizty) abe) B|lFgAdZol viae) gl xg
A57h Fo AP FYEETE o) QR Eg e, o)g)
22 WEls SeAbgAdS zhon] 115 ug/kg o4 Fof
TellA ARz vehydc,

G-CSF&= &5Y AHFAFAL z2hgsle] YA
ASEIL 2FT-9 235, 4L 27 daPy
T TFTE 4 FUHE ke Fleg oguA gl
(BEEPIRRE, 1986). £ Alglold s Tz 3]
FA AETEA lolg MEZEEe) Zrlel TFRTE
FALRE 3} NPT Zrhs b BT g8k
Exo g Jepyton olg) zhe Aal= DA-3030°] &
=3 BAe] HEd GHME FALL FA R
vlzgk o] ag-g vlehd 7o 2 AadciKumiko 5,
1990). 34, G-CSFell o8 dFo 7 Zdd T37E
"7k} el vl folslA ¥, ALFE Flos

B ago] gEw(Yuzuri 5, 1991), & Aoz v]3
o] &7 F4H HjAate] BaAEglon olg) e
A= F42] frokag] A A 224 A extramedullary
granulopoiesis), FT 2 ZY(extramedullary hemato-
poiesis) 5% &7} o] v} vlAe] Hg 2
Adgek Frhel AbRAle] 9l ZALR AlgEgch
A HA2 pAC M AdFeEErlr dE=Eged
22 o B Soldutd) W) QAR ool #9
A3 zelrl v ZFaE vieEhglc. dadhd ]
AR 7 115 pg/kg oA ool #FE daw
2] A% 7+AE Metcalf®] 2 1(Metcalf, 1988)) 4] )%
G-CSFe] Ag7A =759 3o g Ho}7A %
megakaryocyteA &) A A FEHo] gle Ao
Ak}, stk Zalell s EAA Q] alkaline
phosphatase®] F7}7} %58 T5oA LakojEae
2 <A=ged, Bronchud %(Bronchud %, 1987)&
P RATY g5 Zriet d@® ¥ alkaline
phosphatase®] Al4<2 B uslgoew, Yuo S(Yuo %5,
1987)2 in vitroo) A £57F rhG-CSFZ =) 38le] al-
kaline phosphatsae®] #-2jqt A< Fasle] 2 A|§
] A FHPpe] Frlo &gk o]xtH el WElR
AteRch Welsz Papdddde vidy g A
A48 & AV A EAgH R {7 J)H A e
AARHA @skem, wlAe] ] ok AN TS
A1 2Hextramedullary granulopoiesis)®} 242} 24 (ext-
ramedullary hematopoiesis)Z7d % Fp9 IHYTA
Axe Fael g AlEU=e] 2717} 115 ug/kg 014
FogFd Ay Aoz gk o)AelA AL
DA-3030¢] FH-vF2a=tel g 2E HeE 25
Zrel #57|7HF wlmA AlLsb s¥E9ic) G-CSFY
FoJFAE A48 582 G-CSFY AuEde) A3
2] dpig7| e o] ol ALE AlgEEd, FUA
°FE-¢l marograstim®] 7% 3 mg/kg? £-& 5ol
FE Rty gxelS IFTFFE FoiF 194 F
Aaipel] ERERT o]F 39 oo F&E] 3HAs)e]
marograstim®] 282 2~3Uzke] dx]=lQ]l Helu], R
Zof AWy FolA| marograstime] W7r7lE 1.384)7%
olal FoJF T2A1Ze) mFo® <F 78% HHoT oF
3%7y MAE™, 3 357 W7 of 664174
Zeh= B 7(Athens 5, 1986)¢}; ¥]msto] Eu DA-3030
E ALY dF T FA AU FEE Hole Aoz
Ats Rk

o]Ake] Aol DA-30309] <F=]eha] af-gof 7]<lgh
HEEE 115 pg/kg oA Foifeld ZF7ae] £,
¥ A alkaline phosphatase?] 7}, wl#Ff), vjabe] 2
O R AEREL uA e 35784957 ext-
ramedullary granulopoiesis), ¥]7A&] A x gX4=71

& & 4 oUsen, 115 w/kgeld AT Fha
ZellM AR FRAF7E o] AAH B A @28}
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ol 4] DA-30309) T3k 115 ug/kgdl AOR e}
Wt
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