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Inhibiting and Repairing Effects of Bojung-ikki-tang Gamibang on
Cyclophosphamide induced Bone Marrow Injuries in Rats

Dong Woo Kim*, Heung Ko

Department of Internal Medicine, Collage of Oriental Medicine, Semyung university

This study was carried out to investigate the inhibiting and repairing effects of Bojung-ikki-tang Gamibang(BI-G)
on the bone marrow injuries in rats. Bone marrow injury was induced by a single intraperitoneal injection of
cyclophosphamide(CP)(150me/kg). In experiment I, designed for inhibiting effect, extract of BI-G(80mg) was
administrated from pre-5 days to post-5 days of CP injection. In experiment i, designed for repairing effect, extract
of BI-G(80mg) was administrated after 5 days to 12 days of CP injection. Hematological and histopathological
examinations were performed at 5 days after CP injection in experiment |, and at 12 days after CP injection in
experiment Il. In experiment |, the results were as follows ; RBC(x10%4¢) of BI-G treated group(8.39+0.84) was
increased significantly compared with control group(7.52+0.67). Hemoglobin(g/d¢) of Bi-G treated group(13.76+1.20)
was increased significantly compared with control group(12.24+1.11). WBC(x10%4¢) of BI-G treated group(1.75+0.41)
was increased significantly compared with control group(0.55+0.17). Necrotic changes of myeloid cells of BI-G treated
group were less severe than those of control group. Histopathologically, distention of sinus and edematous changes
of bone marrow of BI-G treated group were alleviated compared with those of control group. in experiment I, the
results were as follows ; WBC(x10%/x) of BI-G treated group(4.27+0.94) was increased significantly compared with
control group(3.02+0.79). Hemoglobin(g/d?) of BI-G treated group(12.61+0.85) was increased significantly compared
with control group(11.49+0.74). Platelets(x10%4¢) of BI-G treated group(1885+133) was increased significantly
compared with contro! group(1616+251). These resuits indicated that Bojung-ikki-tang Gamibang has the inhibiting and

repairing effects on the cyclophosphamide-induced bone marrow injuries in rats.
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Table 1. Prescription of Bojung-ikki-tang Gamibang

BEL EWP EF o))
f-3:3 Astragall Radix 10
AE Zizyohi Inermis Fructus 10
= Atractylodis Macrocephalae Rhizoma 6

BRmw Poria 6
1= Cnidii Rhizoma 4
AZE Gingseng Radix 4
R Angelicae Gigants Radix 4
X Zingiberis Rhizoma Recens 4

FiE Rehmanniae Radix 4

[=EF Paeoniae Radix Lactiflorae 4
ES Pinelfiae Rhizoma 4
34 Citri Pertcarpium 4

s%% Hoelen 4
£ ‘ Bupleuri Radix 4
R Cimicifugae Rhizoma 4

EISES Linopis Tuber 2
B Polygalae Radix 15
HE Glycyrrhizae Radix 15

Total 81
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Hank's balanced salt 8% (Sigma, USA)g &3¢ 202 245 7
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8. BAXE
Z8Y =9 Zibll wiet BAl= SPSS(SPSS 90 for
Windows, USA)E o]&&K student's t-testZ HAIGl BE3ICL

CyclophOSPhamlde n—C‘i = 25U W EEEI
e AR 588 AgT 9 gL de gl g4
ol HlghiA FOIsH AAaHR M, ARFolAE ol b
A FolsAl E7IEACE AET 8HES AT © AT
T Zakaol vlaiAl o8 daxle] e, MRS o)
2o BlsiA &7 ol UERG QU Reld e iRk MEEd
T RIES AT W AXE 25 Fdwol vlaiA Zhaso] 3l
Rom, RARES R vlaiA] 7ol AR L FAH 2
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Table 2. Effects of Bgjung-ikki-tang Gamibang Treatment on the
RBC Index at 5 Days after Cyclophosphamide Administration in Rat

Group RBC Hemoglobin ~ Hematocrit  Reticulocytes
! (x10°/ ) tg/d) (%) (%)
NOTE . Bess05T 1408082 548537 1154068
On”:g 7522067 1224147 4509526 (16x000"
Treated 0ot 1 o " -
n=8) 839+084 13.76£120 4863669 023+0.18

1 (MeanSD) Normal © saline administrated and treated with: distified water Control -
hosphamidel 150me/ ket administraled and feated with distlled water Treated -
oyclophospharmidel 150me/ kg) administrated and treated with Bojung-ikki-tang Gamibang
Fom prebdays o posthdays of cyclophosphamide  administaton Statisticatiy
; t comrpared with normal groupt™ p (008 ™ p (001 # : Statistically significant
] e groupts o 605

2) YAREd WBC % Platelets®] ¥ 3l

Cyclophosphamide & A - & Z}
K8 MRol] EEE WETE AT % T
ofl HigA SAGHA ZAHAoM, MATE R ol
aE A E7EICE 402 AT R AL ZF F
off vlalial BRSH ZAHAL} MALH hETTI &
A= HgkeE PArHTable 3).
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Table 3. Effects of Bojung-ikki-tang Gamibang on the WBC and
Platelets Counts at 5 Days after Cyclophosphamide Administration
in Rat

Group (X%SB/EI ) (EIT%%Q/]?}IS)
’fr?fzmgi' 474207 1165+363
Contd 0554017 721£210°
eated 1758041 T12+306"

a) ¢ (Mean+SD) Normal : saline administrated and treated with distilled water Confrol
cyclophosphamide(150mg/kg) administrated and treated with distiled water Treated :
cyclophosphamide(150mg/kg) administrated and treated with Bojung-ikki-tang Gamibang
from pre- 5days o post- bdays of cyclophosoham|de administration * = Statistically
significant compared with normal  group®™ p <005, ™ p (001, ™ p<ooon # :
Statistically significant compared with control group(### p < 0001)
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Fig. 1. Bone marrow imprint of normal group. various developmenta!
stages of red biood cells and white blood celis are shown. m : megakaryccyte
Giemsa's stain, bar = 10w
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HP R REMHE O] cyclophosphamide F01 2 915}

Fig. 2. Bone marrow |mpnnt of control group at 5days after
cyclophosphamide injection. Matured myeloid cells disappeared. Necrotic
changes of myeloid celis (arrows) is the main lesions of this group. Giemsa's stain.
bar = 10um

[ o | 3 = -
Fig. 3. Bone marrow imprint of treated group at Sdays after
cyclophosphamide injection. Necrotic changes of myeloid cells are less
severe than those of the control group. And matured myeioid celis(arrows) and
erythroblasts(arrow heads) are more frequently appeared. Giemsa's stain, bar =10
m

Fig. 4. Bone marrow blopsy of normal group Note high cellularity of
myelotd tissue cells and wel! developed megakaryoytes(arrows). H&E stain, bar =20
“m

Fig. 5. Bone marrow biopsy of control group at 5days after
cyclophosphamide injection. Note edematous intercelluar space, pyknotic
myeioid tissue celis, necrotic megakaryooytes (arrow) and diiation of sinus(s). H&E
stain, bar =20um
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Fig. 6. Bone marrow biopsy of treated group at 5days after
cyclophosphamide injection. The lesions of edematous intercelluar space,
pyknotic myeloid tissue cells, and dilation of sinus(s) are less severe than those
f the control group. H&E stain, bar=20um
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Table 4. Effects of Bojung-ikki-tang Gamibang on the Cellularity of

Bone Marrow at 5 Days after Cyclophosphamide Administration in
Rat

Group Cellularity(%)
e
Control "
(n=8) 83£12
i

a) © (Mean*SD) Normal - saline administrated and treated with distiled water Control -
cyclophosphamide(150me/kg) administrated and treated with distiled water Treated :
cyclophospham1de(750mg/kg) administrated and treated with Bojung-ikki-tang Gamibang
from pre- 5days to post Sdays of cyc\ophospram\de administration ™ Statistically
significant compared with normal group(* p <006, ™ p (001)
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Table 5. Effects of Bojung-ikki-tang Gamibang Treatment on the
RBC Index at 12Days after Cyclophosphamide Administration in Rat

RBC Hemoglobin Hematocht Reticulocytes

AU oy (9/dl) %) (%)

“{'ﬁf_jﬂsﬁ‘ 796£069°  1294%126 186+426 0.71£025
o Téo)l 749t050 11405074 4404208 TE£249
Treated 7044050 1261085 4691£304 5.76+1.26™

(n=8)

a) : {Mean£SD) Normal : safine administrated and treated with distiled water Control :
cyclophosphamide(150mg/ke} administrated and treated with ‘distilled water Treated -
cyclophosphamide(150me/ke) administrated and treated with Bojung-ikki-tang Gamibang
after 5 days to 12 days of cyclophosphamide administration * @ Statistically significant
compared with normal group(* p <005 ™ p(0001) # : Statistically significant
compared with control group(# p < 0.05)

2) Egod WBC U Platelets9] ¥3}

Cyclophosphamide £ & 5QURIHE] 7U 7} @ EHEM
HAS ARSI SEE HEF U g479 42, xS F
o) BloiAl |98 QA BaHAULU, AR e Y
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Table 6. Effects of Bojung-ikki-tang Gamibang on the WBC and
Platelets Counts at 12 Days after Cyclophosphamide Administration
in Rat

Group (X%SB/% ) (Z!aotg/tit‘s)
Tﬁ[ﬂg 4.13065° 964+120
%@;ﬁ‘ 300079 16164251
r(rneitggﬁ 427£094° 1885133

al @ (Mean+SD) Normal : saline administrated and treated with distilled water Confroi
cyclophosghamide(150meg/ ke administrated and yeated with distiled water Treated -
cyclophosphamide(150mg/ke) administrated and treated  with Bojung-ikki-tang Gamibang
after 5 days to 12 days of cyclophosphamide admivistration ™ : Stafistically significant
compared with normal group(™ p <001, ™ p {0001 #  Statistically significant
compared with controf group(# p (005
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Fig. 7. Bone marrow imprint of control group at 12days after
cyclophosphamide injection. Various developmental stage of myeloid cells,
especially neutrophilic myelocytesilarge arrows) and acidophilic myelocytes(small
arrow) are shown. Some necrotic cellstfarge arrow head) remain. Note & few
erythroblasts(small arrow head). Glemsa's stain, bar= 10m
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Fig. 8. Bone marrow biopsy of control group at 12days after
cyclophosphamide injection. Note high cellularity of bone marrow tissue cells
and proliferation of neutrophilic myslocytes, H&E stain, bar =10um
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Table 7. Effects of Bojung-ikki-tang Gamibang on the Cellularity of
Bone Marrow at 12 Days after Cyclophosphamide Administration
in Rat

Group Cellularity(%)
ormel 10043°
o
Ireated 10545

a) : (Mean+SD) Normal : saline administrated and treated with distilled water Control
cyclophosphamide(150me/ke) administrated and treated with distiled water Treated
cycloprosphamide{150me/ke) administrated and treated  with Bojung-ikki-tang Gamibang
after 5 days to 12 days of cyclophosphamide adminstration
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Cyclopohosphamides= 7toll Al microsomal enzymeol] 961 &4
g SUAIE Fsls s AR 58 7he gl ok

STEYY A 8 35 nAle g

o, g¢ HE7d HEHolA SHIUNE Rt RASH:
O%J@ sz e UTk®. Cyclophosphamided] H&+
O2e oA 7HE 8l A1E B 21 ZETIs0
E’éoé:rz’b_ HA7I5A6 ABAEH ol Y
Feédt AR AE 2 cyclophosphamide Fof & - & 571
ol HPEREENKAE FA%E I8 MXTLE slod Fdat
Hl L&k Oﬂ% Frid) FgdE2 cyclophoshamide
54

AHATLE 0}04 ‘:rLJ»} WATES IS

SrEY AR, ARE2 HET, dah, wWE T}
iz ol BldiA Feld UA 7R B6] WETE AT
o wlglol MAITo] 3w ol E7hEE AR LebdT) didd
g7 M EH MUHETE MAT0] thEZol Hlsh S7tet
AU FYLE gldrt SFEEHANNA ART2S FLAE L.
£ SO E S olgy o] izl visiA ZEA &

, S=E ZeokE W AET o Z I} thE Tl H]
A BEEACE Wl AR S AddAE S5 T
WIAE XxFo] AT dloid 425 U &
& HEot njekelH HEE AT

iy JE4EHA, AR WE, g4r, garol
o Z ol uisiAl Tr-J“ VA B7HEAEE BiHol] HEFE MR
T AT 5 Fd7d AR EE UERGeH, HET
EEES AATo] thRT HlalA tha: S7HER e F94
2 9L, AYEETE AT W AR 2F Farol via
AR A BTIEIRCU AR Rad e Aol f
Ch S¢ TEEA a1 W HURFoE 412 AR of
T 2F Bt JAE EAlE S4lo) BEEIer &
e /A Aol giRirk

WHRRBENEKAS cyclophosphamideZ T2 7] F5é
oA B, A, A A |FAUSH ARSI, 3
7oAl WE@ T, @M daths FY6H S/ &
FALR} HeEl 2 5L @K}Oﬂfﬂ &Y JRUENAE A
o] tiETol HIgkd Had JotME 4 HEFolz7} i
SH BEHE L S,HEY F83 59 &Fol AT A0l
VERG L, g57]o] Bogh 420k RS HXFY 44
o] FAHA VERITE

S A HET, galh, WE o] ZAdA
= Masahiro”7} HHERES £87, UdlF, YT, S577}
BRIk 8 A, §77) ABmyRe wET, HE7, 8
A4, GATL SEF, guT, g, SAE} 57}@1‘/}3 Bt
I8 A YxIEE Aot ot &Mdke 48 AFE —TW
¥ A2gnEe g4 20 9HETHL 19 o, aa
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