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Abstract

Beneficial Effect of Taeumjowi-tang on the Cisplatin-Induced Gastrointestinal
Dysfunctions in Rats

Seong-Tae Kim, Ae-Ryun Choi
Dept. of Sasang Constitutional Medicine, College of Oriental Medlicine, Daegu Haany Univ.

Objectives
This study aimed to observe the effect of Taeumjowvi-tang on the cisplatin-induced gastrointestinal dysfunctions in
rats.

Methods

Four groups, each of 8 rats per group, were used in this study. Saline and distilled water treated control rats
were intact vehicle control group. Delayed gastrointestinal motility was induced by intraperitoneal treatment of
cisplatin 2mg/kg, once a week for 5 weeks(Cisplatin control group). Taeumjowi-tang aqueous extracts(ILJ) were orally
administered in a volume of 5ml/kg, once a day for 14 days from 4th cisplatin treatment(TJ group). Ondansetron
1mg/kg was subcutaneously treated, in a volume of 1ml/kg, as same as TJ(ondansetron group). We measured the
body weights, intestinal charcoal transit ratio, fecal parameters, fundus MDA(malondialdehyde), GSH(glutathione)
contents and SOD(superoxide dismutase), CAT(catalase) activities, TPH(tryptophanhydroxylase) and MAO(monoamine
oxidase) activities, pyloric gastrin and serotonin contents with their immunoreactive cells, colonic
serotonin-immunoreactive cells, the histopathology of pylorus, fundus mucosa and colon.

Results

1) The body weight gains, the small intestinal charcoal transfer rates, the fecal parameters(numbers, weights and
water contents) were increased in TJ, ondansetron group.

2) The inhibit of fundus antioxidant defense systems by cisplatin were decreased in TJ, ondansetron group.

3) The pyloric TPH activities were increased and the pyloric MAO activities were decreased in TJ group.

4) The pyloric gastric contents and the gastrin-immunoreactive cells were increased and the pyloric serotonin
contents and the pyloric and colonic serotonin-immunoreactive cells were decreased in TJ group.

5) The pylorus atrophic changes and the gastric surface erosive damage regions by cisplatin were favorably inhibited
by treatment of TJ group.

Conclusions

The results obtained in this study suggest that TJ favorably retarded the cisplatin related GI(gastrointestinal)
dysfunctions and constipation through modulations of GI enterochromaffin cells, serotonin and gastrin-producing
cells and antioxidative systems.
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Table 1. Composition of Taeumjowi-tang(TJ) Used in This Study

Herb name Scientific name Amounts (g)

Eoi Coix lachryma-fobi var.ma-yeunStapf 12
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Figure 1. Body weight changes in cisplatin-treated rats

Values are expressed Mean = SD
¥ p<0.01 as compared with cisplatin control by Mann-Whitney test

Table 2. Changes on the Intestinal Charcoal Transit in Cisplatin-treated Rats

Gastrointestinal motilities (during 30min)

Groups Total small intestine length(cm) Length of charcoal meal transferred(cm) Gastrointestinal charcoal transit ratio(9%)
Intact vehicle 129.38+7.87 92.50+7.54 71.46+2.98
Cisplatin 129.88+8.13 46.13+10.19” 35.35:6.26"
Ondansetron 128.63+7.85 63.756.71"% 49.58+4.63""
TJ 130.13+7.77 61.63+6.32"" 47.4525.10""

Values are expressed Mean = SD
**p<0.01 as compared with intact vehicle control by Least Significant Difference test
##p<0.01 as compared with cisplatin control by Least Significant Difference test

T4 SAlp<o.01) HEEHRCH, AFH H7)7F B (p<0.01) Z7}tAT} (Figure 1).
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Table 3. Changes on the Fecal Parameters in Cisplatin-treated Rats

Fecal Parameters

Groups Numbers ‘Wet-weights(g) Dry-weights(g) Water contents(%)
Intact vehicle 38.75+4.59 19.85+2.01 6.08+0.67 69.23+3.32
Cisplatin 20.25+2.12" 8.01=1.73"" 5.99:1.51 25.57+6.83"
Ondansetron 27.1322.75"* 1152196 " F¥ 6.12+0.76 44.58+4.97""
TJ 26.75+3.65"* 10.81=1.57" " ¥ 6.10+0.72 42724837

Values are expressed Mean = SD

**p<0.01 as compared with intact vehicle control by Least Significant Difference test
##p<0.01 as compared with cisplatin control by Least Significant Difference test

T ¥ p<0.01 as compared with intact vehicle control by Mann-Whitney test

¥ ¥ p<0.01 as compared with cisplatin control by Mann-Whitney test
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Table 4. Changes on the Fundus Antioxidant Systems in Cisplatin-treated Rats

Fundus antioxidant defense systems

Gr
oups MDA@M/g tissue)

GSH(nM/mg tissue)

SOD(nM/min/mgtissue) CAT(nM/min/mg tissue)

Intact vehicle 3.63x1.11 4.70+0.90 166.69+36.73 98.40+17.64
Cisplatin 15.05:2.84" 1.17:0.18" 70.28+10.18” 45.30:6.73""
Ondansetron 871«1.17" 1.81:0.18™" 96.68x13.24 " 63.51x10.19""
TJ 9.13:1.36" ™ 1.74+0.22"" 92.66+15.58" " 62.43+7.31""
Values are expressed Mean = SD
**p<0.01 as compared with intact vehicle control by Least Significant Difference test
##p<0.01 as compared with cisplatin control by Least Significant Difference test
T ¥ p<0.01 as compared with intact vehicle control by Mann-Whitney test
¥ ¥ p<0.01 as compared with cisplatin control by Mann-Whitney test
t + '
g T
2 ] T
ks

Cisplatin Ondansetran

Cantro!

Intact Cisplatin Ondansstran T

Cantral

Figure 2. Changes on the pyloric serotonin metabolic enzyme activities in cisplatin-treated rats

Values are expressed Mean = SD

**p<0.01 as compared with intact vehicle control by Least Significant Difference test
##p<0.01 as compared with cisplatin control by Least Significant Difference test

T ¥ p<0.01 as compared with intact vehicle control by Mann-Whitney test

¥ ¥ p<0.01 as compared with cisplatin control by Mann-Whitney test

725tk (Table 4).
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(p<0.01) &7 é}%ﬂu} (Table 4).
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Figure 3. Changes on the pylorus gastrin and serotinin contents in cisplatin-treated rats

Values are expressed Mean = SD

**p<0.01 as compared with intact vehicle control by Least Significant Difference test
##p<0.01 as compared with cisplatin control by Least Significant Difference test

t ¥ p<0.01 as compared with intact vehicle control by Mann-Whitney test

¥ ¥ p<0.01 as compared with cisplatin control by Mann-Whitney test
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Table 5. Changes on the Histomorphometry of the Fundus and Pylorus in Cisplatin-treated Rats

Histomorphometry (at sacrifice)

Groups Fundus Mucosa Fundus surface mucosa Pylorus mucosa Pylorus surface mucosa
thicknesses(um) erosive damage(%) thicknesses(um) erosive damage(%)
Intact vehicle 822.83+105.48 4.42+2.45 388.79+66.77 5.79+3.78
Cisplatin 436.72:73.77" 55.14x10.98 " 145.7711.97"" 64.00:11.48™
Ondansetron 595.59+77.66 * 31.23:640" TFF 263.82:41.27" T 38.70+7.66""
TJ 579.04:80.27" 32.00+571" ¥ F 250.5750.14 40.17+11.02""%

Values are expressed Mean + SD

**p<0.01 as compared with intact vehicle control by Least Significant Difference test
##p<0.01 as compared with cisplatin control by Least Significant Difference test

+ ¥ p<0.01 as compared with intact vehicle control by Mann-Whitney test

¥ ¥ p<0.01 as compared with cisplatin control by Mann-Whitney test

Table 6. Changes on the Histomorphometry of the Colon Including Remnant Fecal Pellets in Cisplatin-treated Rats

Histomorphometry (at sacrifice)

Groups Fecal pellet surface mucous Mucous producing cell .
Col hickng
thicknesses(um) numbers(cells/mie) on mucosa thickness(um)
Intact vehicle 53.71£12.91 664.63+105.04 286.77+54.22
Cisplatin 7.34x232"" 138.63:55.48" 116.38+38.97""
Ondansetron 2739697 ' ** 352.50125.98"* 192.43+21.00"%
TJ 27.07:7.28" "¥1 344.71:104.11"" 183.63:24.27""
Values are expressed Mean = SD
**p<0.01 as compared with intact vehicle control by Least Significant Difference test
##p<0.01 as compared with cisplatin control by Least Significant Difference test
* ¥ p<0.01 as compared with intact vehicle control by Mann-Whitney test
¥ # p<0.01 as compared with cisplatin control by Mann-Whitney test
WAlp<0.01) 7T HH SHHEE, 1) AT 3) XK= HHHS mISksH 70| HHE|
= AAZE H H o]l Mulo] © _
oﬂ ‘]1__ ] = ]’E] EH—L:'LOH ] H T ] \:1'1’] -r] /\]_};-%‘-E]—‘ﬂ EH—IZ—E‘OH/‘ = ;g]/\o]_ EH—IZ—E'OH H]EH ﬂ_
= Aua]-J_.J\Po AT H o] Hul = L _
= 5 HE VIR Sl GRS T AR 2 e vy 24w A, 0 ¥ 2
S o]A] QA = 7 BILo] Aul A}
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Table 7. Changes on the Gastrin- and Serotonin-immunoreactive Cells in the Pylorus and Colon Mucosa of Cisplatin-treated

Rats

Number of immunoreactive cells (cells/mi of mucosa)

Groups Gastrin-immunoreactive cells in the Serotonin-immunoreaccive cells in Serotonin-immunoreactive cells in the

pylorus mucosa

the pylorus mucosa

colon mucosa

Intact vehicle 80.63+12.61 10.632.39 12.1322.17
Cisplatin 11322427 60.38:8.09" " 66.50:11.94" "
Ondansetron 11.25:2.25" " 54.63x15.43" " 60.50+16.46" "
TJ 35.63:10.41" 40.25:11.54' "*1 38.50:12.01" ' * ¥

Values are expressed Mean = SD

+ ¥ p<0.01 as compared with intact vehicle control by Mann-Whitney test
¥ % p<0.01 as compared with cisplatin control by Mann-Whitney test
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serotonin TS
S EE T A
SHAl 72 W37t UERSTE (Table 7).
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