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Effect of Banhasasim-tang on the Hepatic, Splenic and
Cardiac Toxicity Induced by Doxorubicin

Min-Kyu Shin, Hui-Jeung Hwang, Sang-Chan Kim", Joon-Seok Byun

Department of Internal Medicine, College of Oriental Medicine, Kyungsan University, Daegu, Korea,
Department of Formulae Pharmacology, College of Oriental Medicine, Kyungsan University, Daegu, Korea®

The effect of Banhasasim-tang extracts on the hepatic, splenic and cardiac toxicity induced by doxorubicin administration
(three injection protocol) were monitored using male ICR mice.

Changes of body weight, clinical signs, necropsy findings and organ weights of liver, spleen and heart were observed with
blood GOT and GPT levels.

The results were as follows:

1. Decrease of body weight after doxorubicin treatment was dose-dependently inhibited by Banhasasim-tang extracts.

2. The degrees of anorexia, ataxia and dehydration that were observed in doxorubicin treatment groups were dose-

dependently inhibited by Banhasasim-tang extracts.

3. Increase of absolute and relative liver weight observed in the 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 in the Banhasasim-tang extracts dosing group compared to that of the doxorubicin-only
treatment group. It is also demonstrated that elevated serum GOT and GPT levels in the doxorubicin treatment group
were significantly decreased in the Banhasasim-tang extracts dosing group.

4. Decrease of absolute and relative spleen weight observed in doxorubicin treatment groups were dose-dependently
inhibited by Banhasasim-tang extracts. In addition, the degrees of splenic atrophy were significantly and dose-
dependently decreased in the Banhasasim-tang extracts dosing group compared to that of doxorubicin-only treatment
group.

3. Increase of absolute and relative heart weight observed in doxorubicin treatment groups were dose-dependently inhibited
by Banhasasim-tang extracts. In addition, the degrees of heart congestion and enlargement were significantly and dose-
dependently decreased in the Banhasasim-tang extracts dosing group compared to that of the doxorubicin-only treatment
group.

In conclusion, the toxicity of doxorubicin treatment (decrease of body weight, clinical signs such as anorexia, ataxia and
dehydration, changes of organ weights of liver, spleen and heart, elevation of serum GOT and GPT levels) was inhibited
and/or prevented by Banhasasim-tang extracts. According to these results, it is considered that Banhasasim-tang has some
preventive effect against the toxicity induced by doxorubicin. (J Korean Oriental Med 2003;24(1):41-53)
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Table 1. Experimental Grouping
Group ID* No. of animals Pre-treatment Post-treatment
Nor 10 Saline Saline
Dox 10 Doxorubicin 7.95mg/kg Saline
Herb A 10 Doxorubicin 7.95mg/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 7.95mg/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 week(daily for oral route) after treatment of Doxorubicin
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Table 3. Effect of Banhasasim-tang on the Body Weight Changes after Treatment of Doxorubicin

(45)

Group ID Nor Dox Herb A Herb B

-1 40.70 £ 091 41.08 + 1.21 39.74 + 0.76 39.36 + 0.90
o 37.18 = 093 36.29 &+ 0.71 36.44 + 0.83 36.59 + 097
1 3952 + 1.01 35.11 + 029 37.28 £ 151 36.48 + 201
2 40.88 + 1.27 3431 + 196 38.13 + 0977 36.55 + 2.03"

Days after dosing 3 4127 + 131 3331 £ 231 38.48 + 2.50% 3541 + 1.29
4 42.39 = 1.6l 3249 + 1.58” 39.03 + 2.11* 3533 + LI17”
5 4248 + 1.35 31.27 £ 239 40.17 = L.15* 35.11 + 1.08
6 43.15 + 2.09 28.28 £ 5.13° 40.15 + 2217 35.10 £ 136"
v 3827 + 2.11 2601 £ 301 3645 + 133 3113 +£ 126

Group 1D: mentioned in Table 1.

Mean & S. D., g(n=5); ) Overnight fasted

* p<0.01 compared to that of Nor; " p<0.05 compared to that of Nor
7 p<0.01 compared to that of Dox;” p<0.05 compared to that of Dox

Table 4. The Severity of Anorexia Detected in this Study
after Treatment of Doxorubicin and Banhasasim-
tang

Table 5. The Severity of Ataxia Detected in this Study after
Treatment of Doxorubicin and Banhasasim-tang

Group ID Nor Dox HerbA  HerbB
Group ID Nor Dox HerbA HerbB -1 — — — —
-1 — — — — Qv _ _ —
v - - - - - " - +
1 - + - + Days after 2 — ++ — +
Daysafter 2 - + - + dosing 3 — 4+ — +
dosing 3 - + - + 4 — 4+ + ++
4 — ++ + + 5 — +++ + ++
5 — 4+ + ++ 6 — A+ + ++
6 — it + 4+ 7 — ++++ + ++
7 — o+ + ++

Group 1D: mentioned in Table 1.

Degrees: ++++(Marked), +++(Severe), ++{(Moderated), +(A few), +(Rare)
and -(not detect).

" Days of dosing of Banhasasim-tang after overnight fasted

» Days of termination after overnight fasted

(p<0.01) Z+4:7} 2178 = 21 THTable 3).
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2] &-¥ 7] (anorexia), &

Group ID: mentioned in Table 1. 22

Degrees: ++++(Marked), +++(Severe), ++(Moderated), +(A tew), +(Rare)
and -(not detect).

" Days of dosing of Banhasusim-tang after overnight fasted

» Days of termination after overnight fasted
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E Az elA] vlekgt Ro2 BEE A tHTable 5).
g 54 9] A &R 9 2Bz fALEHA

=2

45



46)  uieralelela)x] A247 41520039 39)

Table 6. The Severity of Dehydration Detected in this Study
after Treatment of Doxorubicin and Banhasasim-

Table 7. The Changes of Absolute and Relative Liver
Weights after Treatment of Doxorubicin and

tang Banhasasim-tang
Group ID Nor Dox HerbA  HerbB Group ID ,Absqlute‘liver Relative liver
-1 — — - — weights(g) weights(%)
o _ — — — Nor 1.89 + 0.11 5.11+ 024
1 — + — + Dox 3.29 + 0.54° 13.27 + 235"
Days after 2 — + — + Herb A 1.96 + 0.63" 544 + 097
dosing 3 — + — + Herb B 2.61 &+ 0.447# 10.12 + 0.58™
4 — ++ — + Group ID: mentioned in Table 1.
5 — b+ + + * p<0.01 compared to that of Nor; ** p<0.05 compared to that of Nor
6 _ bt + + 7 p<0.01 compared to that of Dox; * p<0.05 compared to that of Dox
A — -+ ++ ++

Group ID: mentioned in Table 1.

Degrees: ++++(Marked), +++(Severe), ++(Moderated), +(A few), = (Rare)
and -(not detect).

" Days of dosing of Banhasasim-tang after overnight fasted

* Days of termination after overnight fasted

AT e d AE7Ied #EER] gL W
Dox oA &= Day 158 Hulgt A =2 &
Zste] A)Zbo] A3l whet 2 F=rt A
Ae AR FAEHY oY, Herb AxolM < 7
g4 o] Day 5€ - 799 =Eo| BEH
™, Herb BZoll X & Day 138 A3 g4 Z
waE o} A7 wt 2 F =7t F7H AL Dox
TR BE AR nekg Ao ARHg]
THTable 6).

<

7 1327 + 2.35%§ J&XELEM 2o H]aﬁ 2014
AE@E<001) F717H B2 ach 0 LEELE
500mgkgs $oigt Herb ATo|ME Ay 2 A9
2 Fgo) 72} 196 + 0.63g & 544 + 0.97%= &
5o} Dox ol ¥lal Fel4 Y (p<001) Fart
oA o, Nor 3= Ad) 7+ 2|7} 594
U (p<0.05) A5 tA o, Al FHH N E Nor
23 8 92 £9% Aol2 YeiA ggich =3
SEELE 250mgkgS @ Herb BEoIXE A
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Table 8. The Degrees of Congestion and Necrotic Spot in
the Liver after Treatment of Doxorubicin and
Banhasasim-tang

Grow 1D Comgesion  Noome
Nor — —

Dox +++ +H+
Herb A + +

Herb B ++ ++

Group ID: mentioned in Table 1.
Degrees: ++++(Marked), +++(Severe), ++(Moderated), +(Rare) and -(not
detect).

o) 2 A 7F SEko] Zhz) 2,61 + 0.44g7 1012 +
0.58%% ¥ZH o] Dox ol H& o4 de
(p<0.05) Z+227} Q1A 9 2, Nor ol H|$IA & o
8] {4 YEP<0.05 EE <0.01) Z717} Q1A=
9 tH(Table 7).

2% $A42

o} 3t

Ehille H3¥ —,?l Z=8 A7 (congestion)©] 4] 3}A|
() QRER O, B B BEY FRA
(necrotic spot) SA] th #H2(+++)H T} 3HH Herb
AT E AngHt) FEH FAALTE A YL
™, Herb BZIAME FFEEH $83% Aot
Q1A =0} Dox wollA BTt 2te] Frize] vlma
Aujeh] BREYT £ FA 94 ARLAG
(Table 8).

3) 8% GOT ¢ GPT ]2} #3}

Nor ZA &= €% GOT 2 GPT X7} z4+7
159.12 + 63.299} 14438 + 78.51IU1= #3d vtk
9, Dox Tl A& A4 Hlal F 2 2% {9

I~
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Table 9. The Changes of the Serum GOT and GPT Levels
after Treatment of Doxorubicin and Banhasasim-

D £EELNEO) Doxorubicindl olal] HEE FEiol v & #4 a7

Table 10. The Changes of Absolute and Relative Spleen
Weights after Treatment of Doxorubicin and

tang Banhasasim-tang

Group ID GOT(IUN) GPTIUN) G Absolute liver Relative liver
roup ID . ]

Nor 159.12 + 63.29 144.38 + 78.51 weights(g) weights(%)

Dox 73829 + 123.11%* 69278 + 162.39" Nor 0.11 & 0.02 0.30 + 0.05

Herb A 161.27 + 63.08 205.99 + 83.29" Dox 0.03 £ 0.01* 0.05 &+ 0.01*

Herb B 438.59 &+ 201.54# 405.28 + 130.55"* Herb A 0.10 £ 0.03# 029 £ 0.01#
Herb B 0.05 + 0.01*## 0.17 + 0.01%#

Group ID: mentioned in Table 1.
* 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

A AA(p<0.01) Z7h3ked, zh2F 73829 + 123.11%
692.78 + 162.391UNZ #Z =3t} Herb ATl &
3 GOT 2 GPT 4:x|7} zHzb 161.27 + 63.089
20599 + 83.201UNE BEE o] GOT 3 BAE
I FARHA BZE 9 o), GPT 4] & Nor 79 ]
3 T4 Ue(E<0.05) FeE UE L, F 3
25 Dox ol Hlall o4 Ae(p<0.01) a7} <
A E Tt A Herb BRI E 247} 438.59 +
201.549} 405.28 + 130.551U/12 #2= o] Dox ol
H3) foA UE(p<0.05) 7247} - HR o, Nor
ol HlalM = 48] fod UsE<0.01) F7HE
VYERI 1 tH(Table 9).

4. 41& F4oj| 0)%|

o 1o

r| r
02
_'qk

1) B3 S| vA| = g

4T (Nor ol M9 A & Ao v F3
747} 0.11 + 0.02g7} 030 + 0.05%2 Hag whg,
Dox 9] Ad} 9 A ®F F3F& 247 003 £
0.01g¥ 0.05 + 0.01%2 F2 o] Nor ol H]8) &
o] A= (P<0.01) a7t F2EAc &H Herb A
TolAe Al 2 Ao v FEo] Zh 010 +
0.03g 2 029 + 001%=2 BZ=o] Dox 7o H]3)
94 A=(p<0.01) F7H7F A HA 2, Nor 73}
= O& Fo8 Aol & JeplA Fshct £ak 4
505 250mgkgs F93 Herb Biro] & o)
92 Ao v F3ko] Zzb 0.05 £ 0.01g3 0.17 +
0.01%2 #A=)o] Dox Tol Wl Fo4 U=
(p<0.01 == <0.05) Z7}7} A =2 21, Nor ol

=gkl

Group ID: mentioned in Table 1.
* 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

Table 11. The Degrees of Atrophy of Spleen after Treat-
ment of Doxorubicin and Banhasasim-tang

Group ID Degree of splenic atrophy
Nor —
Dox +++
Herb A +
Herb B ++

Group ID: mentioned in Table 1.
Degrees: +++(Severe), ++(Moderated), +(A few), and -(not detect).

v g A = A28
9 cH(Table 10).

v Aol ¥z}

Nor Zoll X & & A FwdlA] ErhE o34

< Yehix] gstert, Dox #9 2% 4 8H+++) H|
4 #F(arophy) 20| FAEIC) 22 £HE
Uiy 258 500mg/kg 2 15793 £ 3 Herb A
TAME Ao B Fo] 7 A3
guA #RHAE B E gE o) &
A okt A A EELE FEES 250mgkg A 1

o4 RE(p<0.0) P47k A

FU3t Fol3 Heb BRAME FEE(9 14
A% 27o0] A=Y o), Dox Tl RTkE Ha
A A0l Aoz BAEACKTable 11).
5. A% S4ol 0lxl= 48
M Fgo) v 4%
A3

TWor T)eliAe] Hof 2 A A FFL
7”4 0.19 + 0.01g7} 0.50 + 0.04% 2 Bag
Dox ¢ A ¢ A A& F&e 74zt 098 +
0.21g7} 4.50 + 1.18% =2 &2 Nor ol vla]
o) Ae(p<0.01) F77F BEEUT A Herb A

m
rE
a3
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Table 12. The Changes of Absolute and Relative Heart
Weights after Treatment of Doxorubicin and
Banhasasim-tang

Table 13. The Degrees of Congestion and Enlargement in
the Heart after Treatment of Doxorubicin and
Banhasasim-tang

Absolute heart Relative heart

Group ID weights(g weights(%)
Nor 0.19 + 001 0.50 + 0.04
Dox 0.98 + 021" 450 + 1.18°
Herb A 0.38 + 015" 0.61 + 0417
Herb B 0.77 + 0.22° 369 £ 118

Group [D: mentioned in Table 1.
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

TAM e Al 9 A A% FEol 47 038
0.15¢ 2 0.61 + 041%% TE o] Dox Tl H|3|
94 AE(PE<0.01) 77t 93 EY e, Nor w3
T A FFA 794 AAE<0.05) F7HEAL
At FEA M= 8 O FAT 2ol & YE
WA @t £ £ EIELE 250mgkgs Fol g
Herb Bitoll A= A 2 Add A% o] 22} 0.77
+ 0.22g7 3.69 + 1.18% = A= o] Dox Fol B3]
o4 AEE<0.01 EE <0.05) a7t AFHNL
u, Nor o] HlsiX e o8] FoA4 =(p<0.01)
Z7}7} 1A =19 e(Table 12).

A FALe Wz}

Nor ol e L& @5 &M HrhE ol e

S JehlAl eistot, Dox 2] 7% AlgH+++) A
ol & (enlargement) Tt F5E(+H)S] T 270
BAHUG 28 fEELE

A 13U B3 Herb Aol M & Zn)gH(+) A%
o 3% 9 Arel 3 24T YF 5
TEHA FEHNE F E UE o1 23 I
=2 ekstet. 3 £ HIGLE FEES 250mgkg 4
1577 BE® A% =

%a]g Herb BEOlM &
3 FHEGHS] &7 27l A A2, Dox
ToAMEe HuA AU Aoz dFHAG
(Table 13).
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Congestion Necrotic spot

Group ID

of liver in liver
Nor — —
Dox ++ ++4
Herb A + +
Herb B + ++

Group ID: mentioned in Table 1.

Degrees: +++(Severe), ++(Moderated), +(A few), ®(Rare) and -(not
detect).
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