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Promotive Effect of
Recombinant Human Granulocyte
Colony-Stimulating Factor (rhG-CSF)
on Recovery from Neutropenia Induced
by Fractionated Irradiation
in Mice

Koji Kabaya", Masahiko Watanabe?,
Masaru Kusaka®, Masatoshi Seki?
and Masato Fushiki?

The effect of recombinant human granulocyte
colony-stimulating factor (rhG-CSF) on the recov-
ery from neutropenia induced by fractionated
whole-body irradiation was investigated in mice.
Male 7-week old C3H/HeN mice received a total of
ten exposures of 0.25 Gy/day from day 1 to 5 and
from day 8 to 12. Peripheral neutropenia with a
nadir on day 17 was caused by the fractionated
irradiation. Daily subcutaneous injections of rhG-
CSF at 0.25 and 2.5 xg/body/day from day 1 to 21
promoted the recovery of neutrophils in a dose-
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dependent manner. The kinetics of morphologically
identifiable bone marrow cells were studied to
clarify the mechanism behind the promotive effect
of this factor. A slight decrease in mitotic immature
granulocytes, such as myeloblasts, promyelocytes
and myelocytes on day 5, and a drastic decrease in
metamyelocytes and marrow neutrophils on days 5,
9, and 17 were seen in the femur of irradiated mice.
Treatment using rhG-CSF caused an increase in
immature granulocytes of all differential stages in
the femur. Microscopic findings of the femurs and
spleens also revealed an increase in immature
granulocytes in these organs in mice injected with
rhG-CSF. These results indicate that rhG-CSF
accelerates granulopoiesis in the femur and spleen,
thereby promoting recovery from neutropenia in-
duced by fractionated irradiation.
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D7 4T % EAE L, HaH0RH M B 35cm,
150kV, 20mA, #t# 3 3.7Gy/5 D &1 TIT -
2, RORET 7)NVBOBEr—VIC AN,
BB T CRBT 2 ML 72, P 1R ) B 2B

TRL 648 25 H

fth 4 44 909

Bz,
3., BRENKRE

thG-CSF (7407 F 254, 7729 X))
YE-—-N) i, KBEIC LD EEE R, HIEHE
#15x 108 U/mg 2 AETHY, ad2@q B
R, o FFXCCIRHEBRUTTH -
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0.004% K1)V = | % & 10mM BEfgS | Y
7 LARTEH) NAERG L, B5ERFE 1L
DBEAAAL, M 8% 2 HIZMEEZICRE L
el
4, SRAEM MR EE
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HsE L7z, B & 75mm o~ o9 ) > AL E A
(7 a2 3G #H Tl 250u] Z3RELL,
BB EREH 2 E (E-2500, HEERET)
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1. MSERBHEORELOLRECHT 24568
# #t & 2.5Gy o 10 [0l 43 #1455 K 5 A R 5
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DR EREIE, day 17 # HefE & L T L,
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100,
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AAAAA AAN —
-« rhG-CSF —
1 s 8 12 17 22 (day)

(x10%1)

100 5

104

AdAAA  AAAAA
< rhG-CSF >
U e 2 22 (day)

7z, thG-CSF 0.25, 2.5uxg/body/day & H & 5
(dayl~21) BEDMFrpERHEU, XFHEHE: & -~ &
WRFFEY I MfEEAE AR 5 7z (Fig. 1(A)),

SEFED Y Bk ¥E, day 1212 B W -TH S
i) 20% R FE & TR L, ZDH%EIS L 1
7275, day22 THHHERIMEE TIREREL 2o -
7z, rhG-CSF #5383 MMM & 12 IZREE o Hef
#aiL7z (Fig.1(B)).

xR O AR Bk $ i3, day 5 LLFEEREE R L
7z. rhG-CSF #5.# 7 day 5 i 81T 2 7R i Bk
FEFRATRIME & 12T R TR RS S e o 2
o, D&M L day 9 LU B & [RREoH#E
fErLiz (Fig. 1(C)).

FIERE L/ MEHE, day 12 12 B W TS FifE
D BRFEEF TR L, TO®mMmLIES 7255,
day 22T AR £ T3 ME L e - 72, rhG
-CSF 0.25ug/body/day #5801/ M,
BARE & FREOHERS %57 L 729%, thG-CSF 2.5ug/
body/day#5-#1< B Tix, day 93+ L rday 22

(x10%ul)
1100
C: Erythrocyte counts
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Fig.1 Effect of rhG-CSF on neutrophil (A), lymphocyte (B), erythrocyte (C) and
platelet (D) counts in peripheral blood of irradiated mice. Mice received fractionated
irradiation at 0.25Gy/day from day 1 to 5 and 8 to 12 (arrows). thG-CSF 0.25 (&), 2.

Sug/body/day (M)

point represents the mean value of 5 to 6 mice

respect to vehicle group.
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or vehicle solution (0)) was administered from day 1 to 21. Each

+ SE. *: P<0.05, **: P<0.01, with
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A: Myeloblasts C: Metamyelocytes
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Fig.2 Effect of rhG-CSF on myeloblast (A), promyelocyte and myelocyte (B), metamyelocyte (C) and marrow
neutrophil (D) counts in the femur of irradiated mice. Mice received fractionated irradiation at 0.25Gy/day from day
1to5and 8 to 12. rhG-CSF 2.5xg/body/day (M) or vehicle solution (O) was administered from day 1 to 21. Each point
represents the mean value of 4 mice = SE (x10°/femur). **: P<0.01 with respect to vehicle group.

A: Monocytes B: Total Erythroblasts C: Marrow Lymphocytes
40 A 1201 60
100 50 -
30
80 40
20 60 - 30 A
40 20 A
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i 5 9 17 (day) i 5 9 17 (day) 1 5 9 17 (day)

Fig.3 Effect of rhG-CSF on monocyte (A), total erythroblast (B) and marrow lymphocyte (C)counts in the femur of
irradiated mice. Mice received fractionated irradiation at 0.25Gy/day from day 1 to 5 and 8 to 12. rhG-CSF 2.5xg/
body/day (H) or vehicle solution (O) was administered from day 1 to 21. Each point represents the mean value of
4 mice + SE (x10%/femur). **: P<0.01 with respect to vehicle group.
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Fig.4 Microscopic findings of the femur in jrradiated mice. As compared with intact mice (A),
a decrease in the immature hematopoietic cells, the dilation of sinuscids and an nicrease in the
adipocytes were seen on day 9 in irradiated mice {B). Thereafter, immature hematopoietic cells
almaost recovered and mature neutrophils recovered insufficiently on day 17 (C). The treatment of
thG-CSF at 25ug/body/day enhanced the recovery of both immature and mature neutrophils
both on day 9 (D) and 17 (E} in irradiated mice, (x204)
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R it #7 50% I F L 72,

— ¥, rhG-CSF 25ug/body/day 8 5-o
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¥4 (Fig. 2(A)), AITEBEER+ 5 MRS 4 M
Ho2~3fofigiims@ssns (Fig2
(B)). #EATHEEREIE, day 925w TIdAHEE L
N4 b dmEA L, £ o
L, day1ITic 5w T MREOM 2 f§i28m L
fz (Fig. 2(C)), FriarperBi, Mg drk

&6

Fotims e Tuwirwvdaysizsnt, T
IEHBEO 2L EI ML, day 17T TL £
Hirim % #ERE L Tv7: (Fig. 2 (D).

i HUER FoE B2, MEEM T day 5, day
95 L Fday 17 & & SN & (2IXRETH Y,
thG-CSFE5 M T L RBICHE L 22 (Fig. 3
(A)).

Trif ek R s, HMEBCEWT day
53 Lirday 9 Tl EYAIE 2 FETH - 22
day 17 T2 MMM 2 450 ElzWhn L 7, rhG
-CSF #r 5 8 o af 3P ek 7 B 2 (4 day 5, day 9
B L Fday 17 & & MBI <A WIcakd L7
{Fig. 3(B)),
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Fig.5 Efiect of rhG-CSF on splenic weight in irradiat-
ed mice; Mice received fractionated irradiation at 0,
26Gy/day from day 1 to 5 and 8 to 12 (arrows). rhG-C5F
0.25 (&), 25up/ body/day () or vehicle solution ()
was administered from dav 1 to 21. Each point repre-
zonte the mean value of 5 to 6 mice + SE. *: P<0.05,
**: P<0.01, with respect to vehicle group.
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(Ftt SN S =S

L #cdr - #z, rhG-CSF #5808 ) o -5kl
iday9 & Lrday 17 THBEIC B~ Ei- &
dx |z (Fig. 3(C)).

3. MESEMNT O AORBMOERENNE
aril g SR RIRE L oo = 2ok
HFETR BHL T WELER (Fie 4
(A)) &M<, day 9z T Mmoo kL
9 M4k & IR ia o Min 488 & iz
(Fig. 4(B)), day 17 T2 % ER R - EHER
sz Ef L e L oo, WEERTEE, FRoE
Mg bR o Hapic B L Tvdedr o2
(Fig. 4 (C)).

— 7, thG-C5F 25pg/body/day 4% 5.8 T
DR & s, day 900 35 v T I BORLLER 7 2h 35
Hh, WMMRhERB LU o7 =Y OBE Y

Fig. 6 Microscopic findings of the spleen in irradiated mice: As compared
with intact mice (A}, a decrease in the hematopoietic cells in the red pulp and
diminution of white pulp were seen on day 9 (B) and 17 (C) in irradiated mice.
The treatment of rhG-CSF at 2.5ug/body/day induced an increase not only in
granulocytic progenitor cells but also in ervthroid cells and megakaryocytes
on day 9 (D), and induced a drastic increase in the mature neutrophils in
addition to those cells on day 17 (E} in irradiated mice. (x200)
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