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Effect of the Water Extract of Cultured Wild Ginseng on the Acute and
Subacute Toxicities Induced by Doxorubicin in Mice

Hyun Ju Lee, Dea Young An', Ho Hyun Kim*

Department of Physiology, College of Oriental Medicine, Semyung University, 1:Sobacksan(Mt,) Sanha Wild Ginseng Co., Ltd.

This study was carried out to examine the protective effect of Cultured Wild Ginseng(CWG) on the acute and
subacute toxicities induced by doxorubicin(Doxo) in mice. Heart and liver weight was decreased following Doxo
administration. In contrast, such a decrease was significantly attenuated by CWG administration. The value of serum
CPK in Doxo group was increased compared with normal group. But the value of CWG group were decreased
significantly compared with the values of Doxo group in the liver of the Doxo group, cloudy swelling of hepatic cells
and narrowing of sinusoids were observed. Whereas in the CWG group, well oriented hepatic cell cords and sinusoids
were observed. In the testis of the Doxo group, necrotic and degenerative changes of the seminiferous tubules,
especially beneath testicular membrane were observed. But those lesions were alleviated in CWG group. Cross
sectional area of testis and diameter of semineferous tubule were significantly increased in CWG group compared with
Doxo group. Body weight was reduced in Doxo group compared with normal group. In contrast, such a decrease was
significantly attenuated by CWG administration atwa5th day. Spermatogenetic cells in seminiferous tubules were necrotic
and desquamated and the cellularity of seminiferous epithelia was reduced in Doxo group. But those lesions were
attenuated by CWG administration. Cross sectional area of testis and diameter of semineferous tubule were significantly
increased in CWG group compared with Doxo group. In addition, the increase in lipid peroxidation(LPO) in testis was
inaddition, the,iout such a increased was significantly inhibited in CWG group. BrdU labelled cells in the seminiferous
tubules were remarkably decreased in Doxo group. Whereas the number of seminiferous tubules labelled with BrdU in
spermatogonia was increased by CWG administration. The obtained results suggest that CWG has protective effect on
doxorubicin-induced toxicity. This effect might be mediated through the supplementation of vital energy.
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doxorubicin ¥4 & 507t JRMIMAEENS FATIAM
2 AE &3
A8 0, 3¢, 58 (doxorubicin $4Y),
A MEE SN

) &) B 53

A8 1090l ZE MAE Basie] Aa, 148, AR R 18
2 Masiglom Ayl Batg AgzxAg AAS & 4 &7
9 sgg EFs5Ir
4y CPK, GPT ¥ BUN &%
Agl 1020] BE JAAE etherZ 7REA nMHAIZIL A&

oA A3 & 3,000rpmoi A} 1027+ Asld EHE 25l
Gon], MAFEAEIEEA ] (Hitachi 7150, Japan)E 0] &35}
EFsIAC

5 W) 2R AA}

A8 100 ZE AAS RSN BES AT,

2 TEE Bouin's solol| 4A17F LFBIY LFE 29 H
g dubsol Melge AX siehl skl Sm FA2
WAEHEE 1= 90 Hematoxylin-Fosin(H&E) HA13H & ]
ZASHY ~7ig BEER|EOE HEBITE
6) 18 TE &3

HeE  Qajg  TEENE  LekdEA7|(Med
Cybernetics, Image-Pro Plus, USA)E o|§8kd 1 THHAZ &
Folrt

7 BB 8E 58

Hematoxylin & Eosin @A0¥ 1
2l ZAHQ Zol7t 20% ol Aol7E LIX 1 o=
e AT 1008 YOE NWelA 1 2Eg
Ag TorACt.

oAl AT v
oA gl 7}
"oam ‘T‘gﬁ'

pod

4. Doxorubicin OkZd Bio) niE g

1) AT 857 9 AA
7t AT 102 2 51 ok e} 2ol e ER/JML
ARBIReH, 48 55Y H &5 HYo] BrdU(Sigma Co,

USA)E 50 mg/kg2) L8 & 23] BZFAL It
(1) 4k (Normal group)

doxorubicing FESIA &2 TOF HEjdgs 1 w1
o 12 1587 B35t
(2) th=* (Controt group)
B 7RA1 Yol doxorubicing 3 mg/ked EEE 29 1HE0
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Table 1. Effects of the water extract of Cultured Wild Ginseng on
the body weight of BALB/c mice induced acute toxicities by
doxorubicin.

Body Weight (g)
Group 0 3 5 7 10(day)
Nomal 379037  379+22  382:22 387¢21 37334

Control  374%19 38.1+2.1 B2+10  365£17 348217
CWG 37.8+2.2 38223 B4+22  354%15 341208

a) © MeanxSD.{1=10) Normal : Intra-peritoneal injection of normal saline 1 ml/day for
10 days. Control : Intra-peritoneal injection of doxorubicin 15 mg/ke at 5 day and
normal saline 1 mi/day for 10 days. CWG : |ntra-peritoneal injection of doxorubicin 15
mg/kg at 5 day and water exiract of Cultured Wild Ginseng 1 ml/day for 10 days. * -
significantly different compared with the value of normal group(* : p0.05).
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Table 2. Effects of the water extract of Cultured Wild Ginseng on
the organ weight of BALB/c mice induced acute toxicities by
doxorubicin.

Organ Weight (g)

Group Heart Liver Kidney Testis

Normal 0.20£002° 200+0.19 063£0.09 0252003

Control  0.130,027 13120227 0.49+0.04 0.18£0.02
CWG 0.16£001"" 184£0.21"" 056£0.10° 0.18£0.02

&)« Mean+SD.(n=10) Normal : Intra-peritoneal injection of normal saline 1 wl/day for
10 days. Confrol : Intra-peritoneal injection of doxorubicin 15 me/ke at 5 day and
normal saline 1 ml/day for 10 days. CWG : Intra-peritoneal injection of doxorubicin 15
mg/ke at 5 day and water extract of Cultured Wild Ginseng 1 mi/day for 10 days. * :
significantly different compared with the value of normal group(™ : p(0Q01). # :
signi&)cs;m]y different compared with the value of control group(# : (005, ### :
p<0.001).
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Table 3. Effects of the water extract of Cultured Wild Ginseng on
the level of CPK, GOT and creatinine in serum of BALB/c mice
induced acute toxicities by doxorubicin.

Group CPKOU/L) GPT(U/L) BUN(mg/dL)
Normal 156.0£586" 368t 88 323%65
Control 411.0+80.6™ 60.2+43.1 20128
CWG 3178523 67.3+232 21.0£42

a) © MeanxSD.(n=10) Normal : Intra-peritoneal injection of normal saline 1 ml/day for
10 days. Control © Intra-peritoneal injection of doxorubicin 15 mg/ke at 5 day and
normal saline 1 ml/day for 10 days. CWG : Intra-peritoneal injection of doxorubicin 15
mg/kg at 5 day and water extract of Cultured Wild Ginseng 1 ml/day for 10 days. *
significantly different compared with the value of normal group(™ : p(0.001). # :
significantly different compared with the value of control group(# : p<0.05).
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Fig. 1. Liver of control group in experiment | . Cloudy swelling of hepatic
cells and narrowing of sinusoids(arrows) were observed, cv : central vein, H&E
stain, scale bar = 40 um

Fig. 2 Liver of CW treated group in experiment | . Wel oriented
hepatic cell cords and sinusoids(arrows) were observed. cv : central vein. H&E
stain, scale bar = 40 um

Fig. 3. Testis of control group in experiment |. The structures of
seminiferous tubules(t) belneath testicular membrane(arrow) were disrupted. Note
the poor cellularity of seminiferous epithelia and desquamated necrotic

epithelialarrow heads). H&E stain, scale bar = 40 un
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Fig. 4. Testis of CWG treated group in t 1. Note the dense
cellularity of seminiferous tubules(t) beneath testicular membrane(arrow). Compare
with Fig. 3. H&E stain, scale bar = 40 um

Table 4. Effects of the water extract of Cultured Wild Ginseng on
the cross sectional area of testis and the diameter of seminiferous
tubules in BALB/c mice induced acute toxicities by doxorubicin.

Group Area(md) Diameter(um)
Normal 19421.9" 461216

Control 145206 370£26™
CWG 158+1.1" 407423

a) : Mean+5D.n=10) Normal : Intra-peritoneal injection of normal saline 1 ml/day for
10 days. Control : Intra-peritoneal Injection of doxorubicin 15 mg/ke at 5 day and
normal saline 1 ml/day for 10 days. CWG : Intra-peritoneal injecton of doxorubicin 15
mg/kg at 5 day and water extract of Cultured Wild Ginseng 1 ml/cay for 10 days. *
significantly different compared with the value of normal groupt™™ : p(ao0n. # :
significantly different compared with the value of control group(# = p(B05, ## : p0.01),

2. Doxorubicin o} B4 vlx]= &3

1) A& Aol
HAES R&HO

Table 5. Effects of the water extract of Cultured Wild Ginseng on
the body weight of BALB/c mice induced subacute toxicities by
doxorubicin.

2+0] Doxorubicin®] 4

Body Weight (@)

Group — 3 5 9 B 15(day)
Normal 3698177 375619 375814  304%0p 38914 39019
Conrol 372418 36216 BA2£16% 100" 33505 3126
OWG 365820 3658803 33704 B2425  MG2E  3500°

a) © MeanzSD.1=10) Normal : Intra-peritoneal injection of normal saline 1 ml/day for
15 days. Control : ntra-peritoneal iniection of doxorubicin 3 me/ke at 0, 2, 4 day and
normal saline * ml/day for 15 days. CWG : Itra-peritoneal injection of doxorubicin 3
mg/ke at 0, 2, 4 day and water extract of Cultured Wild Girseng 1 i/day for 15 days.
* + significantly different compared with the value of normai group(™ : p0001), # :
significantly different compared with the value of control group(# : p(C.05).
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Table 6. Effects of the water extract of Cultured Wild Ginseng on
the organ weight of BALB/c mice induced subacute toxicities by
doxorubicin.

Organ Weight(g)

Group Heart Liver Kidney Testis
Normal 0202002 1912032 065£007 0.24£0.03

Control 04001 1492017 0.50+0.05™ 023002
CWG 0.14£0.0¢ 157+0.14 042+0,06" 0.22+0.02

a) + MeanzSD.{n=10) Normal : nira-peritoneal injection of normal saline * mi/day for
5 days. Control « Intra-peritoneal injection of doxorubicin 3 me/kg at 0, 2, 4 day ana
normal saline 1 ml/day for 15 days. CWG : Intra-peritoneal injection of doxorubicir 3
mg/kg at 0, 2, £ cay and ormal saline t ml/day for 15 days. CWG 1 ml/day for 15
days. * : significantiandi2, WG fcompaor Twithntra-valua-pf normal groupt™ : p(C.01, ™
C 000t # ¢ significantiandifferent compared with the value of control groupl##
P01,

Table 7. Effects of the water extract of Cultured Wild Ginseng on
lipid peroxidation(LPO) level in testis of BALB/c mice induced
subacute toxicities by doxorubicin.

Group Malonaldehyde (umol/mg protein)
Normal 47 £ 07
Contro 64 £ 06™
CWG 56 = 05"

a2l MeanxSL.(n=10) Normal : Intra-peritoneal injection of normal saline 1 ml/day for
15 days. Control : Intra-peritoneal injection of doxorubicin 3 mg/ke at 0, 2, 4 day and
normal saline 1 ml/cay for 15 days. CWG : Intra-peritoneal injection of doxorubicin 3
mg/kg at 0, 2, 4 day and water extract of Cultured Wild Ginseng 1 ml/day for 15 days.
* . significantly differert compared with the value of normal group(™ @ p<0COY). #
significartly differen: compared with the value of control groupl###  p<0.001).

4) EHTHA Aol
Harol vI5lod thEollA] WBC, neutrophil, lymphocyte
S} platelet 57 B7HE RSO, AR = platelet} T

Zoll Bl e S S7iehs 438 UBERAICKTable 8).

Table 8. Effects of the water extract of Cultured Wild Ginseng on
the index of WBC, neutrophil, lymphocyte and platelets of BALB/c
mice induced subacute toxicities by doxorubicin.

WBCO0/ ) Neu(%) Lym{%) PLTA07 ul)
Normal 31+1.4a) 4152220 469+231 817187
Control 47+30 £5.3+146" 29.3£13.1 998+147*
CWG 5.7/+20 592237 331134 154149137

e) @ Mean=3D.(n=10) Normal : Intra-peritoneal injection of normal safne 1 ml
/day for 15 days. Control : Intra-peritoneal injection of doxorubicin 3 meg/ke at
0, 2 4 day and normai saline 1 ml/day for 15 days. CWG : Intra-peritoneal
injection of doxorubicin 3 mg/ke at 0, 2, 4 day and water exiract of Cutured
Wild Ginseng + ml/dey for 15 days. * : significantly different compared with
tne vawe of normal group(* @ p<0.05). # : significantly different compared with
the value of conrol group(### : p<0.001).
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Fig. 5. Testis of control group in experiment Il. Spermatogenetic cells
in seminiferous tubules(t) were necrotic and desquamated. Note flat seminiferous
epithelial layers. H&E stain, scale bar = 50 un

Fig. 6. Testls of CWG treated group in expenment Il The ce(luiamy
of seminiferous epithelia was increased compared with control group. Compare
with Fig. 5. H&E stain, scale bar = 50 un
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Table 9. Effects of the water extract of Cultured Wild Ginseng on
the cross sectional area of testis and the diameter of seminiferous
tubules in BALB/c mice induced subacute toxicities by doxorubicin.

Group Area(md) Diameter(um)

Normal 194%14% 44620

Control 12408 36220
CWG 14009 38.7£1.4%

a) © MeantSD.(n=10) Normal : Intra-peritoneal injection of normal saline 1 ml/day for
15 days. Control : Intra-peritoneal injection of doxorupicin 3 me/ke at 0, 2, 4 day and
normal saline 1 ml/day for 15 days. Clin: Intra-peritoneal injection of doxorubicin 3 me/
ke at 0, 2, 4 day and water extract of Cultured Wild Ginseng 1 ml/day for 15 days. *n:
saynifirintly  differontr2, 4 day and nthe value of normal line (™ pc0001). #n
saynifirintly differontr2, 4 day and nthe value of ormtrol group(## @ p(Q01, ### :
p<0.001).
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Fig. 7. BrdU lmmunohlstochemlstry of testls of normal group in
experiment 1. Most of spermatogoniatarrow heads) were labelled strongly with
BrdU. Ocassionally spermatocytes and spmatids(arrows) were also labelled with
BrdU. t : seminiferous tubule. BrdU immunohistochemical stain, scale bar = 40 um
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Fig. 8. BrdU immunohistochemistry of testis of control group in
experiment [l. Any of spermatogonia labelled with BrdU were not observed,
But weak labeling with BrdU was observed in some spermatocytes and
sprematidstarrows). t = seminiferous tubule. BrdU immunohistochemical stain, scale
bar = 40 um

Fig. 9. BrdU |mmunoh|stochem|stry of testis of CWG treated group
in experiment [l. A few of spermatogoinalarrow heads) were labelled with
BrdU. And the incidence and intensity of BrdU labelled spermatocytes and

spermatids(arrows) were increased than those of control group. Compare with Fig.
8. BrdU immunohistochemical stain, scale bar = 40 um
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A BAERCH, AR} 1—:%% izl vlsld EriE o
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R Q= Aol= UCHTable 10).

Table 10. Effects of the water extract of Cultured Wild Ginseng on
the number of seminiferous tubules labelied with BrdU in the testis
of BALB/c mice induced subacute toxicities by doxarubicin.

No. of Seminiferous Tubules

Group Labelled with BrdJ in Labelled with BraU in
Spermatogonia Spermatocytes of Spermatids

Normal 2185451 1" 36.2£92

Control 19 13™ 7231

CWG 38+ 24 95551
& Mean=SD.(1=10) Nomal : ia-peritoneal /D@QO"W of normal saline 1 wl/day for
15 days Cmtm Itra-peritoneai injection of doxorubicin 3 me/ke &t O 2, 4 day and
normal saline 1 ml/day for 15 days. CWG « Intra-geritoneal inection of doxorublein 3

mg/kg a2 4 dlay and water exlract of Cutured Wilg Ginseng 1 ml/day for 15 days.
- sigrificantly different commpared witr the value of normal groupt™ : o(0001). # -
gnlﬂcamv different compared with the valug of coatrol group(# @ p(005)
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