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Abstract - YHB6211, a newly developed recombinant human granulocyte colonystimulating factor, was
administered at dose levels of 0, 3, 15, and 75 pg/kg/day intravenously to the pregnant New Zealand White
rabbits (20 rabbits per group) during the organogenetic period, days 6 to 18 of gestation. All dams were sub-
jected to Caesarian section on day 28 of gestation and their fetuses were examined for external, visceral, and
skeletal abnormalities. No abnormalities in clinical signs, body weight changes, gross findings, mortality, and
external appearance were found in all dams and fetuses exposed to 0, 3, and 15 pg/kg/day of YHB6211. How-
ever, in the group treated with 75 pg/kg/day of YHB6211, maternal body and uterine weights, fetal body
weights and length, and the number of live fetuses were significantly decreased and further fetal mortality was
remarkably increased. It is suggested that YHB6211 may have no side effect up to the dose level of 15 pg/kg/
day, and there would be no teratogenicity for fetuses of rabbits up to 75 pg/kg/day even if it may have some
toxic effects over 75 pg/kg/day for dams and fetuses of rabbits.
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Granulocyte Colony-Stimulating Factor(G-CSFy& &5
SRR - APA E (precursor cell)#} E71A E(stem cell)]
Z23 2318 53180 (Metcalfs} Nicola, 1983; Nicola 5,
1983), FWeFo] AsgdA Mg 71584 s @A 7)58)
2}, Respiratory burste} F1¥ MFjr} 231, kA ]EAA]
XA T)E BolH 2R A5l iy 2HEIAE &
A goH(Nagata, 1994). ©] hG-CSF(recombinant human
granulocyte colony stimulating factorye HFAM =8| 2]k
ARG PT APEFAINE, S5l FETT, FHA
HAFHS(ADS) 5ol X2 (Souza &, 198671 9).2x,
shata A 2)F] dEAelM FAAWE P 717Re- B9
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T FAle AR b &) gl deA gt
(Morstyn 5, 1988). 531 thG-CSF= x| 2o 23 F5
54, SRS Wy §70d ehhs 354
B73H4% 2] & (Lieschke®} Burges, 1992a, b) <]l A} 5=44]]
g w2 Axel sixle] AgA IS el = ARSI
ThHiibel 5, 2000). =5} thG-CSE= ARA7td =l ¢z &
A1) gl FENEE o143 in vino A|EelA Bhte]=
2 Fge] gl Zle® W arse] gluiulio 5, 1996). 34
thG-CSFe AAE I de]] 4] ¢l E7} gl RS
2 odefA gk Kojima 5, 1991), F2- AL w1}
AR 25N TAAT &Rl A71A9] thG-CSEY A
Bl o3 FPUS-EEF-E(myelodysplastic syndrome),
FAFAINEH (acute myeloid leukemia)?] $138438 S71A)
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Z Qo BYE 9)tiImashuku 5, 1995; Smith £,
1995).

719} 7ho]l whefgk &S 717 Colony-Stimulating
Factor(CSF)®] zAkS $sle] w2 =3E s)gl.on),
198041 FHWEA = ApdAdello) AEfe] CSFabe] &% 4
13T+ (Metcalf, 1984). o] F FAHAAZL7 e} FAAZ
2y 7e) Aue) wet 17b G-CSFhG-CSFy}H AAH)
I (Welte 5+, 1985), hG-CSE2] cDNAE £3+38led wule)
2okl EAFEEY AEolA dEbdEe] AdFNagata 5,
1986) el me}l thG-CSE] diz@Agate] 71538 =+
(Hideji %, 1997).

olef] £ AFlME FEfslRelA AR Axdries
o] 43le] kel thG-CSE(YHB6211)2] 2pAeel tigt #7)
H}4 TS AEIP] S8, Y213 E7)9] ezl A
AN A== A77A] AEELS FoiFheza] o -
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£ 95} 7|ZA8 2 B4R} 9o Y SAAEY]
Sl Ze)oFE kA 1A A]1999-612 0] Fsled el

=k
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=3 2 A7) 70E Bl 2 dE s ARRARRH(380W X
490LX300H mm)el| zFzt 17}e]¥ $gsjsion, Al8x
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72 AHEsle 19 13] & 13Y%F Feisu.

Foigke] MA
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Fig. 1. Mean food consumptions in pregnant rabbits injected
intravenously with YHB6211.
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bAoAl AR st v A7
AR}, YHB6211 75 pglkg/day Foizol Hd o A
| gt ARARTRA S} Azl Blsted FolEA 7&/“-
3193 00 (P<0.01), )AL wiRLES, Almtelalee] Fo) 2
AEY RG] Fhae]| 7]Qlele Ao AREETh 1 v
7€} A7 FA A AFEA Foi g} Fheist Hehs s
A ksket.

Had o FIIFH2 HE
Al

W JRN' r‘c_ﬁ.

M= AR

AGAAN AN AA] BAS, A 5l AL AEEA
Falol Hsle] FolA Sl W FEEA] dSlek(Table
). Z=vh YHB6211 15 pg/kg/day Folgolrl AL A}
o] Aol Hlzol visle HolsiA A4asiede, 75 pg/

350
300 ~+-75 4g/kg
o 15 ug/kg
g 25 =3 ug/kg
2 =0 wg/kg
200
E
?
¥ 150
3
o 100
Q
e,

Days

Fig. 2. Mean body weight changes in pregnant rabbm injected
intravenously with YHB6211.
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Table I. Absolute and relative organ weights on day 28 of gestation

Dose 0 ng/kg 3ugkg 15 ng/kg 75 pglkg
Ovary (g) 0.50 4= 0.13 051 + 0.12 049 £ 0.12 046 = 0.12
per body wt.(g%) 0.014 = 0.004 0.014 £ 0.003 0.014 = 0.003 0.014 £ 0.003
Uterus (g) 378.51 £ 19.7 393.1 £ 84.1 401.3 + 127.6 253.8 £ 143.2%*
per body wt.(g%) 10.78 + 3.41 11.01 + 1.95 11.30 = 3.19 743 = 4.10%*
Thymus (g) 242 £ 0.63 220 £ 0.82 228 £ 0.84 2.12 * 0.56
per body wi.(g%) 0.07 & 0.02 0.06 £ 0.02 0.07 = 0.02 0.07 £ 0.02
Heart (g) 7.03 = 0.80 7.12 £0.75 6.95 = 0.89 6.73 + 0.67
per body wi.(g%) 020 £ 0.02 0.20 £ 0.02 0.20 £ 0.02 0.20 £+ 0.02
Liver (g) 8345 £ 9.66 85.99 £ 9.77 77.18 + 15.31 85.12 £ 12.33
per body wt.(g%) 240 + 0.28 242 £ 027 222 + 028 2.58 £ 0.31
Spleen (g) 1.62 + 0.47 1.78 = 0.53 1.58 + 0.43 1.97 £ 0.83
per body wt.(g%) 0.05 = 0.01 0.05 = 0.01 0.05 = 0.01 0.06 % 0.03
Kidneys (g) 8.81 = 1.16 8.80 = 0.80 8.21 = 1.04 9.11 = 1.17
per body wt.(g%) 0.25 £ 0.04 0.25 = 0.03 0.24 £ 0.03 0.28 £ 0.05
Adrenal glands (g) 0.18 = 0.05 0.19 = 0.04 0.19 £ 0.05 30.20 £ 0.04
per body wt.(g/%) 0.005 = 0.001 0.005 = 0.00] 0.006 £ 0.002 0.006 = 0.002
Value are means =t S.D, of 20 rabbits.
wt.: Weights
*#*Significantly different from the control value (P<0.01).
Table I1. Mean uterine implantation and fetal data on day 28 of gestation
Dose Control 3ughks 15 pngikg 75 ug/kg
Pregnant animals 20 20 20 20
Corpora lutea 10.10 £ 1.7} 1040 £ 2.60 10.65 = 1.87 10.60 £ 2.56
Implantation 8.30 £ 1.56 8.55 + 23] 945 + 1.85 9.05 = 2.35
Implantation rate?® 83.86 = 16.38 83.25 £ 15.61 89.47 = 14.16 86.07 £ 12.38
Resorption : Early 10 3 15 39
Late 5 7 4 26
Dead fetuses 1 1 5 12
Total Fetal death (resorptions+dead fetuses) 16 11 24 77
Fetal mortality® 10.20 + 23.64 5.80 £ 9.26 12.11 £ 23.34 45,12 + 36.54%%*
Live fetuses : Total 150 160 165 104
Live fetuses per litter 7.50 &£ 2.44 8.00 = 2.15 825 £ 271 5.20 + 3.89%
Male/Female (ratio) 72178 (0.92) 82/78 (1.05) 82/83 (0.99) 45/59 (0.76)
Body weights(g): Male 3447 £ 531 33.39 &+ 538 3235 = 4.81% 2625 * 4.73*%
Female 33.56 £ 4.33 32.80 £ 571 31.48 £ 4.92%% 25.74 £ 5.44%*
Body length (cm) 8.65 = 0.61 8.69 £ 0.58 8.67 = 0.52 8.00 + 0.67+%
Placental weight (g) 3.59 + 0.81 3.33 £ 0.86%* 343 £ 0.94 3.35 & 1.02%

Values are Mean =5.1D. of 20 rabbits

A(No. of implantations/No. of corpora lutea) X 100.

D(No. of fetal death/No. of implantations) X 100.

*Significantly different from the control value (P<0.05).
+#Jignificantly different from the control value (P<0.01).

kefday AT AFH%, AdeAS 2

SRR

o] BAEE o2 fe)aiA S92 (P<0.01), E-5E1A}
2(P<0.05), & - & BAR] AE Y A= A g
1A P<0.01). YHB6211 15 pgrkg/day FodFeld o
= Bz} AFe] el vlE] BAFH L2 E Fols

BASGA T 2

sk

A7 718 AR 5, 1996)2} Bl
=3 YHB6211 158} 75 pg/kg/day Fo32-2] =juk

FAZ} ehzel wal F2A A FAslglont & Aol
glslem, B3] 75 pg/ke/day Foi7e] eiRbFA EEHA
7} 2 A aiAe] AFgee 9 ApeiAgTE S A
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Table III. External and visceral examination of fetuses
Dose Control 3/kg 15 kg 75 kg
Pregnant animals 20 20 20 20
External alterations: Fetuses exarmined 150 160 165 104
Abnormalities incidence (%) 1.3 2.5 1.2 3.8
Cleft palate 1 1 2 4
Synipodia 0 1 0 0
Limb hyperflection 1 0 0 0
Ectrodactylia 0 1 0 0
Short tail 0 1 0 0
Visceral alterations: Fetuses examined 75 81 82 53
Malformations incidence (%) 6.7 8.6 24 94
Enlarged ventricular chamber 1 2 1 2
Dilated renal pelves 4 5 1 3
Skeletal alterations: Fetuses examined 75 79 83 51
Malformations incidence (%) 53 38 3.6 2.0
Detached nib 1 0 0 0
Misshapen rib 0 1 0 0
Sternebrae asymmetry 2 2 3 1
Misshapen caudal vertebrae 1 0 0 0
Supernumerary 13" rib (%) 62.7 65.8 54.2 58.8
Ossification centers: Stermebrae 58 £ 04 57 £ 04 57 £ 05 5805
Sacral and caudal vertebrae 195 £ 0.6 19.5 £ 0.5 195 £ 0.5 19.6 = 0.6
Metacarpals in both forelimbs 9.9 £ 0.3 100 £ 0.0 10.0 = 0.0 100 = 0.0
1* phalanges in both forelimbs 10.0 £ 0.0 10.0 == 0.0 100 £ 00 10.0 = 0.0
2™ phalanges in both forelimbs 66+ 1.1 6.8 £ 13 67 £ 14 6.8 + 1.1
3" phalanges in both forelimbs 10.0 = 0.0 10.0 £ 0.0 10.0 = 0.0 99 £ 04
Metatarsals in both hindlimbs 8.0 £ 0.0 8.0 £ 0.0 8.0+ 00 8.0 £ 00
1** phalanges in both hindlimbs 8.0 £ 0.0 8.0 £ 0.0 8.0 £ 00 8.0 £ 0.0
27 phalanges in both hindlimbs 7.8 £ 0.6 7.9 £ 04 77 £0.7 7.7 £0.7
39 phalanges in both hindlimbs 8.0 £ 00 8.0+ 0.0 8.0 = 0.0 8.0 % 0.0

o} dx)eldet. eizke] AF ek AE AdAdel &
o] Fdel v} vk Ao} ol AL d=A QIHE
BRIE - TAMBL, 1981 7HET 5, 1996; AEE F,
2001; ]934 5, 1997). eix}) AulelAlE YHB6211
o7 T Abelel]l FJg Apel7} AAFHR] w@he}
Aol ZAAVgFE oA YHB6211 3 uglkg/day S
YHB6211 15 pg/kg/day F-oli-2 &7l vl3te] 53
zke)7} FE 2] edgkom, 71 5(2001)0] Rt 7]2AlE
o} fAksledel. 2B}, YHB6211 75 pgikg/day Fola-2
AT, A4 g A4S A9} B2E AL A
Fo| A tiztel] vlshe] A Aol ey} 53] =)
Atk Azl WEl 34.9% F71BIAT, B
E 30.7%, HAAFE 23.5%, AIAL 7.5% ZaE9]
o}, o]Ake) A2 ¥wl YHB6211 75 pgke Foi= ¢dal
E7elA A - elA] AR b, ARl A}
S = e8RS WA= ALl AlEErh

2 4o o

pIzR

Efxtel HENSHY ZAta

B2 Helsb AAEIE Table 18] AA81sic.

2k )BAARNA 22 T (cleft palate) 18], AFA]
TH(limbs hyperflection; Fig. 3A) 187} =] A4l
22 13%2] 7|3 (deformity rate)g 1}ePR2H, YHB6211
3 pgkgday FA7E TONY 18], FAFHE(sympodia;
Fig. 3B) 1#], ®d$Z(ectrodactylia) 139} F-2 e
(short tail) 127} &S] 25%¢] 7138S Rgch. =3,
YHB6211 15 ug/kg/day 72} YHB6211 75 ug/kg/day
FolFol M= oG] 4zt 289t 487t A 1.2%9
3.8%2] 718&% el

eNpe) WA AR A Er oM E A E T (enlarged
ventricular chamber) 1%, 4172w 7] #(dilated renal
pelvis) 487} ZHAE o] 6,7%2] ¥ o] & (variationsys ¥ H.L
™, YHB6211 3 pg/kg/day 72 Al ed] 2 ¢} 4%
57 5H 2R Wolg 8.6%, YHB6211 15 ugkg/day F
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Fig. 3. External alterations in fetuses from pregnant rabbits injected intravenously with YHB6211. A: Limb hyperflection in the

control, B: Sympodia in YHB6211 3 pg/kg/day group.

Fig. 4. Skeletal alterations in fetuses from pregnant rabbits injected intravenously with YHB6211. A: Detached b in the control, B:
Sternal asymmetry in the control, C: Misshapen caudal vertebrae in the control, D: Misshapen rib in YHB6211 3 pg/kg/day group.

2 AALE 189} A 1HEH WHelE 24%,
YHB6211 75 ug/kg/day ST A4 289 453
7 3ARA Wel g 94%F B}

At} FAAA] Sleir fEEAME 5EFEA
(detached rib, Fig. 4) 1=, ¥ A (stemebrae asymmetry;
Fig. 4) 282} A 2] 7] 3 (misshapen caudal vertebrae;
Fig. 4) 187} {E=] 7184 53%% H31°™, YHB6211
3 ug/kg/day FodTell A= 52713 (misshapen rib, Fig. 4)
19 e} FEridA 287 #EA=] 7]EH o] 38%,
YHB6211 15 pg/kg/day o3 YHB6211 75 pg/kg/
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o] 718&e) 3.6%% 2.0%2 Pt 211 A1S5F
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elake] FALES MR 5 e B2, A2 2w
o, A o] Al M= 2 AT Afelsl] fofgk &b
o7t AR A gkt

ezke] SRFAL, WEAZZHAL 2 AR AL gl 2
E AETY ol rIEET Hel gl voksiA eyt
o}, E Xl AAEHA] edtel. o] 371R] HAlel A1 o
AptAm 2 gkl g7, YHB6211 3, 15 2 75
nghkg/day FoyZollA Z2}F 13.3%, 14.9%, 7.2% H 14.2%)
WAEE VPR o YHB6211 15 ug/ke/day Fo97-14)
71 e g8 Ryin) ojAke] A#-E ¥x YHB6211
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75 pglkg/day FololME efxle] sefals WE fru==]
= Aoz AlgE)

2 =
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