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Object
The effect of Banhasasim-tang extracts on the hepatic, splenic toxicity and induced by Doxorubicin
administration(Three injection protocol) were monitored using male ICR mice.
Method
The changes of body weigh, organ weights of liver and spleen were observed with blood GOT and
GPT level.
Results
1. Increase of absolute and relative liver weight observed in Doxorubicin treatment group were dose-dependently
inhibited by Banhasasim-tang extracts. In addition, the degrees of liver congestion and necrotic spot were
significantly and dose-dependently decreased after Banhasasim-tang extracts dosing groups compared to that
of Doxorubicin treatment group. It is also demonstrated that elevated serum GOT and GPT levels in
Doxorubicin treatment group were significantly decreased in Banhasasim-tang extracts dosing groups.
2. Decrease of absolute and relative spleen weight observed in Doxorubicin treatment group were dose-

dependently inhibited by Banhasasim-tang extracts. In addition, the degrees of splenic atrophy were

BAAZ AN, FH FojA] £ F 4587 Jddgta 4 o) ¥y
E-mail : jsbyun@kyungsan.ackr  Tel. 054-450-7701



significantly and dose-dependently decreased after Banhasasim-tang extracts dosing groups compared to

that of Doxorubicin treatment group.

Key Word : Banhasasim-tang, Doxorubicin, toxicity.
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Table 1. Experimental grouping used in this study

Group ID* No. of animals Pre-treatment Post-treatment

Nor 10 Saline Saline

Dox 10 Doxorubicin 7.95ag/kg Saline

Herb A 10 Doxorubicin 7.95ag/kg Banhasasim-tang 500mg/kg
Herb B 10 Doxorubicin 7.95mg/kg Banhasasim-tang 250mg/kg

* Group ID: Nor; non-treated normal group

Dox; Doxorubicin 7.95ng/kg-dosing group by three injection(i. p.) protocol
Herb A; 500mg/kg of Banhasasim-tang Extracts for one week(daily for oral route) after treatment of

Doxorubicin

Herb B, 250mg/kg of Banhasasim-tang Extracts for one weck(daily for oral route) after treatment of

Doxorubicin

3t 250mg/kg o] S HE.LNG &2 Fo TH(Herb
BT) 59 4708 FTE 3¢ tHTable 1). Nor &
o] & Doxorubicin ¥ 4 EiH.LE SIS §
g WY Z salined 47 £33y on,
Dox FolME $HRLE FAANG 4T &
9] salineg FYF WP B BTt

3. Doxorubicin®| %8

Doxorubicin(Janvier CERJ, Le Genest-St-isle,
France)& @A) AHg oM AR5 3 g+ three
injection protocolol} 2}, Massé 10 S-o] ubjo g
Fq3gich &, £HRLE 59 22 Day -1
ol 24 10:00 2 9% 5:000] Zz} 2.65mg/kg S B
2 fosgen, v 2 Day W ERLE
FoqY) 24 10:000] HA] 2.65mglkg & H7FFA
sty F 795mg/kg 2] Doxorubicin-g o 5%t}

4. 5H) 2 xR
HAE SEELE 108 £2@009E A

o FA 4 4000mi2 719 FEF% F FUA o7
g of 7}o¥-& rotary evaporator® 7}+¢}t ¥ &3]

Az F2EE 42 Ue 528284 |
G 731g, F 73.1g9 F2E8¢ o] 4dd
AHEStATh A £EHe 7 olle £ K 10g
< 50mle] A7FFl FEL AEFAA AHE
Aok AL 500 R 250mg/kg S 18] Fod F
02383, 149 A+ FA sk Ao AE
" FAe AFAA FYsd Agstg e,
g BFel AL Table 29 2ol AYEE
o A7Fd e 47 £Fe] £ HELE F2E

Table 2. Composition of Banhasasim-tang used in

this study

L 2yE ERA BE@

£ Pinelliae Rhizoma 10(12)*
= Scutellariae Radix 6
o Zingiberis Rhizoma 6
N Gingseng Radix 6
HE®R) Glycyrrhiza Cortex 6
[l Coptidis Rhizoma 2
KE Zizyphi Fructus 2

Total 38(40n*

* AREAEA 4F 1052 12008 Z7}80). 45
WL 199 e 38gelld 0go 2 F7tdEn
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o] A B F ¥ &(%)E o) A X
2 e, a9 FHoz A3
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EP RE HYFEAA 5o e
GOT % GPT &#2] Wistg #Fs7] Ysto,
Rompun (Xylazine hydrochloride, & &+2k8)) 0.2
nglhg & SHFALSt] 2 A7) 3, Ketalar
(Ketamine hydrochloride, 5 8+%8) Ing/kg & &
34kae] olAAI 3, B3L AN e

RS 22N Smie} B4 AN e
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A7 F 3000rpmel A 1587 94 Eelato &
1S Felstgden, ¥e)d ¥4  GOT ¢
GPT 4% = Retiman-Frankel #4170 n}z}
Spotochem GOT @ GPT kitg Al-23} Auto
dry chemistry analyzer(Spotochem 406010, Kyoto
daiichi kagaku Co., Ltd., Japan)2 &3 3}l t}.

7. BRRE =0 ORI B8

$£EIELE +289) Doxorubicine. 2 g4t
¥ HF 44 oA e 9L ¥ole) 98t
o £HEL0E 28 $H9F8Y9 Day 6%
ol 18212t A4 & Day 79 4P EES
o HEE F, v S48 g g3
& X (absolute spleen weight) ¥ At) 22 3|
(relative spleen weightyE 2439t} Day 79
o A Foll vZo] A e & ¥-&(%)S HF
9 3T A2 dAen, gLy ooz
AEst ot

w3e 3 4 .
44 244 49529 43

uge] JaFE A = 100

o.& =R
1. AmO) Bk

FA A 3T Nor 2ol A A8 A2} A
(Day -1) 40.70+091g0 2 THFY T Ay A
71HE¢ A4 @ b2 F(Day 09} Day 7)& A
A3ta AFe] F7H7 BAH Y o H(Table 3),
Doxorubicing £l 3 Dox FojAle Day 09
36294071222 AFE F Day 1A RE
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Table 3. Effect of Banhasasim-tang on the body weight changes after treatment of Doxorubicin

Group ID Nor Dox Herb A Herb B
-1 40.70+091 41.08+1.21 39.74+0.76 39.36+0.90
an 37.18+093 36294071 36.44+0.83 36.5940.97
I - 39.52+1.0t 35.11£0.29*+ 37.28+1.51 36.48+2.01
Days 2 40.8841.27 34314196 38.13+0.97# 36.55+2.03*%
after 3 41274131 33314231% 38.48+2.50* 3541 +1.29*
dosing 4 42391161 3249+41.58%* 39.03+2.11% 3533 LIT7¥*
5 42484135 3127+2.39* 4017+ 1.15% 3511+ 1.08%
P61 43152209 2828 +5.13* 40.15+2.21% 35.10+ 1.36* #
fan 38.27+2.11 2601+301* 36.45£1.33¢ 3113+ 1.26% %

Group ID: Table 1
Mean+S. D., g(n=5): 1) Overnight fasted

* p<0.01 compared to that of Nor; ** p<0.05 compared to that of Nor
# p<0.01 compared to that of Dox; * p<0.05 compared to that of Dox

(p<0.05 EE <0.01) a7t BEH7) A &8
on], Day 79 & 2601+3.01go.2 #as o]
32 vs AT FA949 AeE<0.01) 7
271 25 A H(Table 3).

FH $EELBS S00ng/kg A% Herb A
FoME Day 29 RH 38.13+097g0.8 A&
Hol 48 A 7135 Dox o ¥id} /94
AEP<0.05 & <0.01) 2 F F717F FHEHA
ony, F4Tde FA40l AFHA o} &
Alg #32 FFE At (Table 3). #EELE
& 250mglkg §§ % Herb B Fol| Al & Day 2
HE 3655+203ge 2 #FHo] Dox TF #
ArstAl Bl vlE] o4 U= (p<0.05) 7
27t AP HRA L9, Day 643} Day 7d &
35.10+1.36 2 31.13+1.26g2. 2 T35 o] Dox
ol vl8 FelA Aep<0.05) F7h7t B2
Rovt. BA2d HaAe A FoAd U
£(p<0.01) 2471 A A =9l cH(Table 3).

2. if 0l 0IK= B8
1) i ER olx=s B

A4EMor FolMel Al & Ad 3 $F
& 742} 1.89+0.11g7 5.11+024%2 B34
g, Dox 29 Adl L Al T $%& %7
3.29+40.54g3} 13.27+2.35% 2 ##=o] Nor
ol via f94 Ae@E<0.01) F7t7t BEH
ot 3 L EE(E 500mg kg S F<§ §F Herb
A= Al 2 4dl 2+ FFol #7196
+0.63g L 544+0.97%2 @25 0] Dox Foj
vl §94 Ae@E<00l) Fart B =YL
o, Nor 23 dd 7+ £3X7 74 A
(p<0.05) A& sH o, B FFHX oA = Nor
34 4 g2 {3 Aol & YehllA st
TG FHIGLE 250ng/kgs F & Herb BT
dMe dd 2 Ad 7 FFe] 7 261
0.44g3} 10.12+0.58%2 F35 o] Dox Tl ]
& 4 Ae(P<0.05) Fi7t AFHA Y
Nor o vlaid e A3 F944 Ae(p<0.05
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Fig 1. The changes of absolute liver weights after
treatment of Doxorubicin and Banhasasim-
tang.

* p<0.01 compared to that of Nor
** p<0.05 compared to that of Nor
# p<0.01 compared to that of Dox
# p<0.05 compared to that of Dox

EE <0.01) F717+ A4 = ATHFig 1-2).
2) FF @wpRe 24t

Nor #oA & BE AYFEA HE o
2aAe e A gstev, Dox 9 35
AL Ae vdehhile AYHQA £¥847
(congestion)o] 4] 8HA| (+++) AF = A2, f A
o] A v Q) 7} A& (necrotic spot) FA] Tk
& FFE+H)HUTE FH Herb AFNME 74
al3Hx) 38 A A7 P H Ao, Herb
BTAMNE F5E(+H 282 HAtaw Q)
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Fig 2. The changes of relative liver weights after
treatment of Doxorubicin and Banhasasim-
tang.

* p<0.01 compared to that of Nor
# p<0.01 compared to that of Dox;
# p<0.05 compared to that of Dox

B 5o} Dox Fo|A R} 2k} 2470 ¥lm
A oA FFHAD £ E& A ¢
A 5] 9 tH(Table 4).

3) ms GOT ¥ GPT ®ffe| #4t

Nor 29X+ 8% GOT ¥ GPT 171 &
Z} 159.12463.299} 144.38+78.51IUNE #ZH
Uk, Dox TolM e AT viE £ £ 2
% 94 AA@E<001) F7Hetod, 242} 738.29
+123.113} 692.78+162.391U/12 =] gich
Herb AZolA & 8% GOT ¥ GPT A7} z

Table 4. The degrees of congestion and necrotic spot in the liver and the degrees of atrophy of spleenafter
treatment of Doxorubicin and Banhasasim-tang

Group ID Congestion of liver Necrotic spot in liver Degree of splenic atrophy
Nor — — -
Dox +++ +++ +4++
Herb A + + +
Herb B ++ ++ ++

Group ID:  Table 1

Degrees: ++++(Marked), +++(Severe). ++(Moderated), +(Rare) and -(not detect).
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2} 161.27+63.082} 205.99+83.291U/12 B35
o] GOT 3 AATH FAEA gdHUL
v, GPT £X & Nor 2 H]3] o4 A+
(p<0.05) A 5& YEPRA R, F 54 25 Dox

Seum GOT fevel (V)

600

400
]

S ]

Nor Box Heb A Hed B

Fig 3. The changes of the serum GOT levels after
treatment of Doxorubicin and Banhasasim-
tang.

* p<0.01 compared to that of Nor;
** p<0.05 compared to that of Nor
# p<0.01 compared to that of Dox;
# p<0.05 compared to that of Dox

Seum GPT fevel (U

Zol vl frolA lep<ool) izt AR E
pei= g

&3 Herb BRo| M & 27} 438.594+201.54%}
405.28+130.55IUN2 #3=lo} Dox ol v}&)
w24 A= (p<0.05) 471 QB =H A 24, Nor
ol A e -3 F94 Aep0ol) F
7+& Yl A ThFig 3-4).

3. R Bt 0lXE R
1) B =20 0Xls BE

A4ZNor B)jA e Ao & A} wjF F
2 e zbz} 0.1140.0283} 0.30+£0.05%2 #2389
§HE, Dox w9 Aol ¥ Ad v e 47
0.03+0.01g7} 0.05+0.01%2 F&= o] Nor 2
o ¥l3] 24 de@E<ool) Fart FEHA
Tt ©W Herb AZ M= A £ 4l ¥A F
2ol z}7} 0.10+0.03g 2 029+0.01%2 §2
5o} Dox 2o H]3] falA le@<00l) F7}
7b B SeH, Nor #3e ¥ & fo¢

1000
800 ¥
600 ~ 43
400 o
200 £ 1_1_[ L
o ] . .
Nor Dox Heb A Heb B

Absolute spleen weight (g)
0.16
?
I 1
0.12
008 B
0 ’ l i
Nor Dox Hed A Hed B

Fig 4. The changes of the serum GPT levels after
treatment of Doxorubicin and Banhasasim-
tang.

* p<0.01 compared to that of Nor;
** p<0.05 compared to that of Nor
* p<0.01 compared to that of Dox;
#  p<0.05 compared to that of Dox

Fig 5. The changes of absolute spleen weights
after treatment of Doxorubicin and
Banhasasim-tang.

* p<0.01 compared to that of Nor;
** p<0.05 compared to that of Nor
# p<0.0! compared to that of Dox;
#  p<0.05 compared to that of Dox
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Fig 6. The changes of relative spleen weights
after treatment of Doxorubicin and
Banhasasim-tang.

* p<0.01 compared to that of Nor;
** p<0.05 compared to that of Nor
# p<0.0! compared to that of Dox;
#  p<0.05 compared to that of Dox

o] & vhehilA] efsih E@ SHELH 250
nglkg & Fol g Herb BZojM & A £ 4o
H| % o] 2+2} 0.05+0.01g3} 0.17+£0.01%2
#2eo] Dox ol vlal 44 31E(E<0.0l
T <0.05) Z77F <1 A =) o, Nor Z H|
dMe dHE FA4 AEE<0.01) a7t A
% 5| A ch(Fig 5-6).

2) BR SR Bt

Nor ZollAe € AP FEANA HE o
Aade YetdA @stey, Dox o8 3+
A &+++) 41 A 92 (atrophy) 270] FHHRQ
o 2y £ RE.0E FEE5S 500mg/kg B 1
FYzt £ g Herb AT oM & X9 (+) ¥ F
50 4R HYEEo) FeHA B2AHUL
2O ol 27L& AFHR ¥y} A
SHELE FEES 2500/ A 15790 F
o3 Herb BZolA & 50+ v 9%
aZo] AF LAY, Dox Fo R} ¥R
A ZAold Ao FFYUTHTable 4).

V%

Fgsistage #ge FREG LI
methotrexate & Al43td G EAE AdFo2
A EAR o2 ARG H274A & 504
Z9o| ggA7E AHEEH 2 gled dAE &2}
A, AAEGA, 84 dF2ols, FAUA F
WU A 5 F 5 Fo2 Yo £ 5 Y
of R 29 ddAe AXY FAUA] &
A A nucleic acid)} FAAA, 2% B
o2 1 7%& &AA By S HH sk
AAEA AT AHA o2 2@3he Ro] ol
2t A E9} v AR 2 A E RG] S 3
BAEAE & 437 & AFHL,
A L8R, g8 78 FER AT 54 ¥4
Fol A7 olel g ¥4 A3tE AT A
F71 olA = 823 A FFo| 9,

Doxorubicin< anthracyclined| 2 9] JAYA =
196030 7A2¢d ol F 7 E3 AHEHE ¥
adAe dFogb, A #% Y F(breast
carcinoma) ¥ 2% 3 Y(small cell carcinoma)
9 A5l F8 FEZ AHEHIR, A9 BE
44 e ayd ¥ e FEZ 494 Ud
0, ol 9ol Wi F(ovarian carcinoma) R
B 232 §Z(soft tissue sarcoma) 59 &
dx gzl AHEEHI glon EA7A Fg X
A9 A48 3 A+ anthracycline A Q9] <
& Z Doxorubicin®] 7}4 37} goj ] 7}
F FEAsA 482 & g3 FA G
Doxorubicin 43 ZA 53] A=A
(cardiotoxicity)2. 2 18} 1 Y& Addx
€733 Doxorubicin®] 9733 At&-o] 53] A
=l m gloy oj2 3 £4& AR ¢
e LS A AFE] AA7A 23
Hu gouh dxl 4 test A3 FU W AA
2 Yo HEd de okAAA Q. &9

—16 —
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A dA Ztze] A S AW EY, £EE K}
FEEHS Foll o7t FHB = FAEHkESI
HRE BRILES Y EARS Rt BYiES
A3 ae, BES FREESD, §F Bi
o] FRE #stn, AF AEe PRE #a
o HEe BEE fistn #ES FANSA
3 ket #iRE e Bt SUEs®,

o}t 2kA] Doxorubicin®} 22 wtAIA Q) Tk Y
4 AL fdste 54 B 43d &
£ Jeld Z oz Aztg o], Doxorubicing] F
o Al EAHR e 54 FAA 4, w3
FAYs € €% GOT € GPT =X]9] Wi3ls
vl HESsA sl

Doxorubicin®| FoA] @A & A F] Fa7}
ZEde AL o F LA e AMlo]
o33, B A¥e] Azl oM HaET W
FAL3HA Doxorubicing o] Eof Z A 33 87}
FAL8t] 3 7.95mg/kg < T 3 Dox TN F
o o5 @< Day 156 FATo] vjs)] dx ¢
AF d4art aFEAon, ofF Al wet
o A AFe 248 el o=y
PEEOMES T8 2l @ AT 2
27} 500mg/kg FA Lol = Fod 2 ¥H, 250
ng/kg FATLAM e Fo 6d5H %24 A
Zase Aoz BFdH £HEALEHO
Doxorubicin®. 2 F25& AFHLE AZA
7le Aoz gFHU

Doxorubicinof] 9% 7t &4 ¥jnsd & ¢
A glen, £38 Saad & Doxorubicin 25ag
kg & B FALF 48413 Ho] ¥F GOT %
GPT £ ¥31E LF A JE F FA =
T 2348 Aeol 2uHR, AT Bz
4 &2}(peroxidative damage)o] X €t &}
fom, o] g WZE-L iron chelating A A Q1
deferoxamine®] Fojof] 23] ¢3ldtn sty
7. £ Doxorubicing to] FH FALA] 4]
A X 9] A} Z 2 ] 020 Doxorubicinel] £
8 fud TA e it 2 3 GPTY 45
©] metallothioneino} oj3} JAHIn LA
AT3Y. 0] & Doxorubicing] I+ SA4 L o]
< o137 #&l 2t] B(free radical)e] YA
o o& M X o] £33 DNA Fojol o)
Fratsl e}, 3 Ao £A%E glutathion
243} 81 9] A (redox system)o]] o] glth= B 3Y
= g} 33 Brenner $-& Doxorubicino] 2] &)
DI T £ g Adstdtn 9o
39, Doxorubicino] 348 31888 e &
AE9] T 71F AAA 7t 759 A&t @
7% P,
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o] 9] ol == Doxorubicinel] 2] § ZF A4 9] {2
7hsA ol & Baslo] 9lou Aviles £, Sreter
£-& Doxorubicind)] 93] Sud 3 GOTY
A 9 ZEA 9] £=4}o] dihydroquinoline & €}
o FAEA] Fod A3 Frdcta st of
oF&-o] Doxorubicinel) 93} 25 =L
o A= AAAE ¢ g FPWPEN. &
3] GOT(glutamic oxalacetic transaminase)2} &

+ aspartate transferase(AST)= 3 E 29 I
AL e A ] WA R HAL Aol FrHEH,
£ 4 (hemolysis) =+ A 48 Z(lipemia) A| ol &
efzte] Z7P7 AR H U gutd o 2 GOTY 4
< 259 HAF B FAX HAALE 9y
e ez PoEdANn Yoy,
GPT(glutamic pyruvic transaminase)@} &2 &
alanine transferase(ALT)E X729 A E
(hepatocyte)ol]l T3 EA3te T4, ZhA| X9
B3 Ee &4 A 8522 fYse Ao
A A 3ot GPTY 45& 1 44% 7194
< ¢ F o AT AT &30 EAF
e shue] AEZ o] 88 & oy, FA ¢
A B 3uf o] o] ool AAHA 2-5Y o]
Yol Azha 7 &4o] g dtn 28 5
e Aoz gaA Ao, kA EF GOT
R GPTY] 45& 3t &8 9uldle stye
A ® 7} v, Doxorubicin B Al & o] & 4
e 83 Z7PF Badn A9, geks 4
0B Fol F €3 GOT 2 GPTe| +4
W3 E B3 o 2 Doxorubicind] 23] fus
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