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Objectives: This study aimed to investigate the effect of banhasasim-tang intravenous herbal acupuncture (BST-IVHA)
on emesis induced by chemotherapy in rats.

Methods: This study used methotrexate(MTX)-induced Rat-Pica model. The rats were randomly allocated into seven
groups; normal group, two saline groups, four Banhasasim-tang(BST) groups (groups treated with BST-IVHA). All
the experimental animals except those in the normal group were injected with MTX. Those in the pre-treatment
groups were treated with saline injection (saline group) or BST-IVHA (BST group) before MTX injection. Those in
the post-treatment groups were treated with saline injection or BST-IVHA after MTX injection. Two different dosages
of BST-IVHA solution (low dose; BST-1 group, high dose; BST-2 group) were used. The changes in body weight,
food intake, and kaolin consumption at 24h, 48h, and 60h were monitored and analyzed.

Results: 1. No significant change was found in body weight. 2. The food intake at 48h was increased significantly
in the BST-1 pre-treatment group(19.89+0.01g) compared to the pre-saline group(18.68+0.26g). 3. The kaolin
consumption was significantly decreased in the BST-1 pre-treatment group at 24h(0.24+0.02g) and 60h(0.36+0.14g),
in the BST-2 pre-treatment group at 48h(0.02+0.01g) and 60h(0.80+£0.31g) compared to the pre-saline
group(24h:0.81+0.37g, 48h:0.76+0.43g, 60h:1.56+0.03g). The kaolin consumption was also significantly decreased in
the in the BST-1 post-treatment group at 24h(0.05+0.02g), 48h(0.64+0.06g) and 60h(0.14+0.05g), in the BST-2
post-treatment group at 48h(0.01+0.01g) and 60h(0.01+0.01g) compared to the post-saline group(24h:0.51+0.4g,
48h:3.58+0.33g, 60h:2.5+0.2g).

Conclusions: BST-IVHA showed an anti-emetic effect in MTX-induced rat-pica model. This result suggests that
BST-IVHA could be an effective treatment for chemotherapy-induced emesis.
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Table 2. Group Assignment

Table 1, The Compositions of Banhasasim—tang(BST)

Herbs Pharmacognostic name Dose(g)
I Pinellia ternate Breitenbach 8
By Scutellaria baicalensis Georgi 6
N Panax ginseng C. A. Meyer 6
R Glycyrrhiza uralensis Fischer 6
Wz Zingiber officinale Roscoe 4
el Coptis japonica Makino 2
HE Zingiber officinale Roscoe 4
ok Zizyphus jujuba Miller var. inermis 4

' Rehder
Total amount 40

Normalw& oHF&l AA| % ab#] g3drh. dopy]
T (BST-IVHA; banhasasim-tang intravenous herbal
acupuncture)< T 7}4] FZ(BST-11": 0.028g/kg,
BST-2i: 0.138g/kg)®] BRI B M b ol 0 4
S MTX 7o A e Fof 234 rat®] we| Qs
F3) TSk Saline TS FAT FAFe|
PG T Y PHoz Tt

(Table 2).

5. MTX £¢4

Pica-rat modelS 23171 $138 MTX 20mg/kgs
AggEdl $BFA 3.

Group Treatment
Normal No treatment

Pre-Saline Saline injection + MTX
pre-treatment groups Pre-BST-1 BST-IVHA (0.028g/kg) + MTX

Pre-BST-2 BST-IVHA (0.138g/kg) + MTX

Post-Saline MTX + Saline injection
post-treatment groups Post-BST-1 MTX + BST-IVHA (0.028g/kg)

Post-BST-2 MTX + BST-IVHA (0.138g/kg)

BST-IVHA : Banhasasim-tang intravenous herbal acupuncture
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Fig. 1. Body weight change after MTX injection in pre—treatment groups

Rats were treated with Banhasasim—tang intravenous herbal acupuncture (BST-IVHA) 24h before and right before MTX injection, Body weight

change was monitored every 24 hours after MTX injection,
Normal : No treatment

Pre—Saline : treated with saline (0.4m)) Oh and 24h before MTX (20mg/kg) injection
Pre-BST—1 : treated with BST-IVHA (0.4m{, 0.028g/kg) Oh and 24h before MTX (20mg/kg) injection
Pre—BST-2 : treated with BST—IVHA (0.4m{, 0.138g/kg) Oh and 24h before MTX (20mg/kg) injection
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Fig. 2. Body weight change after MTX injection in post—treatment groups

Rats were treated with Banhasasim—tang intravenous herbal acupuncture (BST-IVHA) right after and 24h after MTX injection, Body weight
change was monitored every 24 hours after MTX injection,

Normal : No treatment

Post—Saline : treated with saline (0.4mQ) Oh and 24h after MTX (20mg/kg) injection

Post—BST—1 : treated with BST-IVHA (0.4m, 0.028g/kg) Oh and 24h after MTX (20mg/kg) injection

Post-BST-2 : treated with BST-IVHA (0.4m{, 0.138g/kg) Oh and 24h after MTX (20mg/kg) injection

2) HiStAteE SHOHOFR] S XX 3. Kaolin MF|&F

MTX A} 259} 244024 Fol 71 13]4 % 23] 1) BHSIAMAIE SloiorE| FRIR|
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Fig. 3. Food intake after MTX injection in pre—treatment
groups

Rats were treated with Banhasasim—tang intravenous herbal

acupuncture (BST—IVHA) 24h before and right before MTX

injection, Food intake was monitored 24h, 48h, and 60h after MTX

injection, Each value and vertical bar represent mean+S.D, (n=5)

Normal : No treatment

Pre—Saline : treated with saline (0.4m)) Oh and 24h before MTX
(20mg/kg) injection

Pre—BST—1 : treated with BST-IVHA (0.4mf, 0.028g/kg) Oh and 24h
before MTX (20mg/kg) injection

Pre—BST-2 : treated with BST-IVHA (0.4m(, 0.138g/kg) Oh and 24h
before MTX (20mg/kg) injection

** 1 P(0.01, vs normal group by Mann—-Whitney U Test

T : P{0.05 vs saline group by Mann-Whitney U Test
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Fig. 4. Food intake after MTX injection in post—treatment
groups

Rats were treated with Banhasasim—tang intravenous herbal

acupuncture (BST-IVHA) right after and 24h after MTX injection,

Food intake was monitored 24h, 48h, and 60h after MTX injection.

Each value and vertical bar represent mean+S.D. (n=5)

Normal : No treatment

Post-Saline : treated with saline (0.4m)) Oh and 24h after MTX
(20mg/kg) injection

Post-BST—1 : treated with BST—IVHA (0.4m{, 0.028g/kg) Oh and
24h after MTX (20mg/kg) injection

Post-BST-2 : treated with BST-IVHA (0.4m{, 0.138g/kg) Oh and
24h after MTX (20mg/kg) injection

** 1 P(0.01, * : P{0.05 vs normal group by Mann—-Whitney U Test
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Fig. 5. Kaolin consumption after MTX injection in
pre—treatment groups

Rats were treated with Banhasasim—tang intravenous herbal

acupuncture (BST-IVHA) 24h before and right before MTX

injection, Kaolin intake was monitored 24h, 48h, and 60h after MTX

injection, Each value and vertical bar represent mean+S.D, (n=5)

Normal : No treatment

Pre—Saline : treated with saline (0.4m)) Oh and 24h before MTX
(20mg/kg) injection

Pre—BST—1 : treated with BST-IVHA (0.4mf, 0.028g/kg) Oh and 24h
before MTX (20mg/kg) injection

Pre—BST-2 : treated with BST-IVHA (0.4m(, 0.138g/kg) Oh and 24h
before MTX (20mg/kg) injection

*** 1 P(0.001, * : P€0.05 vs normal group by Mann—-Whitney U Test

T : P{0.05 vs saline group by Mann-Whitney U Test
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Fig. 6. Kaolin consumption after MTX injection in
post—treatment groups

Rats were treated with Banhasasim—tang intravenous herbal

acupuncture (BST-IVHA) right after and 24h after MTX injection,

Kaolin intake was monitored 24h, 48h, and 60h after MTX injection,

Each value and vertical bar represent mean+S.D. (n=5)

Normal : No treatment

Post—Saline : treated with saline (0.4m0) Oh and 24h after MTX
(20mg/kg) injection

Post-BST—1 : treated with BST—IVHA (0.4m), 0.028g/kg) Oh and
24h after MTX (20mg/kg) injection

Post-BST-2 : treated with BST-IVHA (0.4m{, 0.138g/kg) Oh and
24h after MTX (20mg/kg) injection

*#% 1 P(0,001 vs normal group by Mann—Whitney U Test

T : P{0.05 vs saline group by Mann-Whitney U Test
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