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Summary

Oyster (Crassostrea gigas) contains abundant nutritional elements, including glycogen, vitamine, zinc and taurine.
It is reported that oyster extract exhibited several physiological activities. In this study, the symptom relieving effects
of oyster extracts on 5-fluorouracil (5-FU) induced toxicity in rats was examined mainly on gastrointestinal toxicity
and myelotoxicity. Test groups were as follow, control, 5-FU, 5-FU and oyster extract (200 and 500 mg/kg/days).
Oyster extracts were administrated for 21 days in rats. 5-FU was administrated for 5 days after 14 days of oyster
extracts administrated. After termination of administration of oyster extracts, recovery period was established for 3
days, and autopsy was performed.

No deaths were observed throughout the study period. Regarding body weight and food intake, significant reduc-
tion suppression and dose-dependent reduction tendency was observed. In the hematological examination, influence
was observed on the white blood cell count, red blood cell count, hemoglobin amount and hematocrit value due to
administration of 5-FU.

Evaluation of intestinal mucosa by histopathological examination, mucosal thickness, villous height and crypt thick-
ness were dose - dependent or high trend without dose - dependence. In addition, a suppression tendency was also
observed for mucosal atrophy of the duodenum due to administration of 5-FU. From the above results, it was sug-

gested that oyster extract is effective in alleviating gastrointestinal toxicity by 5-FU.
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Dose (mg/kg/day)

Group No. of animals
Oyster extract 5-FU
Control 0" 0" 6
5-FU 0" 30 6
5-FU+oyster extract low dose 200 30 6
5-FU+oyster extract high dose 500 30 6

a): Distilled water was administrated.
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Fig. 1 Body weight changes of rats treated concomitantly with Oyster extract powder and 5-Fluorouracil

Each value represents mean = SE from 6 rats.

*, ** Significantly different from control group at p < 0.05 and 0.01, respectively.
#, ##: Significantly different from 5-FU group at p <0.05 and 0.01, respectively.
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Table 2 Hematology of rats treated concomitantly with Oyster extract powder and 5-Fluorouracil (Recovery period day 1)

Recovery period (Day 1)
Group Control SFU 5-FU + test substance 5-FU + test substance
low dose high dose
No. of animals 6 6 6 6
Erythrocytes (x10%/uL) 832 + 21 929 + 18** 907 + 13** 892 + 9%
Reticulocytes (%) 5.09 + 0.34 026 + 0.05%* 0.28 + 0.02%* 031 + 0.02*
Hemoglobin (g/dL) 167 = 0.2 18.9 £ 0.5%* 184 £ 02%* 18.0 = 0.3*
Hematocrit (%) 48.6 = 0.7 529 + I.1%* 51.8 £ 0.7% 50.0 £ 0.7
MCV (fL) 585 + 1.1 57.0 + 0.6 57.1 + 0.7 56.1 + 0.6
MCH (p) 20.1 + 0.4 203 + 0.2 203 + 03 202 + 0.2
MCHC (%) 344 + 03 35.6 £ 0.2%* 356 + 0.1%* 359 + 0.2%*
Leukocytes (x10%/uL) 156.5 + 16.8 503 + 1.6%* 708 + 437 58.1 + 3.5%
Differential count of leukocytes (%)
Eosinophils 1.0 + 02 2.1 &+ 0.3* 1.7 + 03 2.6 = 0.6
Neutrophils 164 + 1.6 26.1 + 54 309 + 3.2% 283 £ 29
Basophils 0.0 = 0.0 0.0 + 0.0 0.0 + 0.0 0.0 = 0.0
Monocytes 49 £ 07 26 £ 04 27 £ 03 36 = 0.7
Lymphocytes 777 + 22 692 + 53 647 + 32 655 + 32
Platelets (*10Y/uL) 101.5 + 3.8 777 + 7.9 984 + 73 787 + 7.7
Each value represents mean + SE.
*, *%: Significantly different from control group at p<0.05 and 0.01, respectively.
## : Significantly different from 5-FU group at p<0.01.

Table 3 Hematology of rats treated concomitantly with Oyster extract powder and 5-Fluorouracil (Autopsy day)

Recovery period (Autopsy day)
5-FU + test substance 5-FU + test substance
Group Control 5-FU
low dose high dose
No. of animals 6 6 6 6

Erythrocytes (><1()4/p,L) 772 = 19 824 + 17 837 + 13 815 = 15
Reticulocytes (%) 431 £ 0.24 032 + 0.03** 0.52 + 0.19% 038 + 0.08%*

Hemoglobin (g/dL) 146 + 0.1 159 + 03 16.0 + 0.1%* 155 + 04

Hematocrit (%) 44.1 £ 03 456 + 0.7 463 + 0.2 449 + 1.0

MCV (fL) 573 + 14 554 + 0.7 554 + 09 550 + 0.7

MCH (pg) 19.0 + 0.4 193 + 0.2 192 + 03 19.0 = 0.2
MCHC (%) 332 + 02 349 + 0.1%* 34.6 + 02%* 345 + 0.3%*
Leukocytes (x10%/uL) 91.5 + 129 28.5 + 10.5%* 345 + 6.0%* 28.1 + 5.8%*

Differential count of leukocytes (%)

Eosinophils 0.7 + 0.1 0.7 £ 03 06 + 0.2 0.5 + 02
Neutrophils 128 + 1.8 56 + 2.8 33 + 1.1 1.5 £ 04%*

Basophils 0.0 = 0.0 0.0 + 0.0 0.0 + 0.0 0.1 = 0.1
Monocytes 23 = 04 0.5 £ 0.2%* 09 + 02 0.7 + 0.2%
Lymphocytes 842 + 23 932 + 2.9% 952 + 12 973 £ 04%*
Platelets (x10%/uL) 1102 + 3.2 46.4 + 11.1%* 669 + 6.3%* 56.5 + 9.3%*

Each value represents mean + SE.
* **: Significantly different from control group at p<0.05 and 0.01, respectively.
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glutathione of rats treated concomitantly with Oyster extract powder and 5-Fluorouracil

5-FU + test substance 5-FU + test substance

Group Control 5-FU
low dose high dose
No. of animals 6 6 6 6
Bone marrow total GSH ~ (nmol/mg tissue) 2.80 £ 0.19 1.37 + 0.17** 1.61 + 0.19%* 1.26 + 0.23%*

Each value represents mean + SE.

** : Significantly different from control group at p<0.01.

Table 5 Histopathology of rats treated concomitantly with Oyster extract powder and 5-Fluorouracil

Group Control 5.FU 5-FU T;iftdiusl;stance 5-FU ;ritge},:t ‘;:lsl;stanc
Tissue Finding
No. of animals 6 6 6 6
Grade = e = S = o e~ S o = o o - . S e += +
Duodenum Mucosal atrophy 6 3 3 1 2 2 1 2 1 2 1
Degeneration and desquamation of the mucosal epithelium 6 1 2 2 1 2 2 2 2 2 2
Dilatation of the glandular spaces 6 5 1 6 6
Edema in the lamina propria 6 3 2 1 4 1 1 4 1 1
Crypt hyperplasia 6 4 2 4 2 2 3
Thickness of mucosa (x10™" mm) Mean+S.E. 783 + 021 658 + 024" 750 + 034 767 + 040
Height of villus (x10” mm) MeantS.E. 546 + 0.6 338 + 015" 408 + 037" 413+ 040
Thickness of crypt (<10 mm) Mean+S.E. 238 + 0.09 321 + 010" 342 + 012" 354 + 020
Jejunum Mucosal atrophy 6 1 3 2 2 3 1 5
Degeneration and desquamation of the mucosal epithelium 6 1 2 3 2 1 3 3 3
Dilatation of the glandular spaces 6 6 6 6
Edema in the lamina propria 6 1 2 3 4 1 1 3 3
Crypt hyperplasia 6 2 4 2 3 1 2 4
Thickness of mucosa (x10” mm) Mean+S.E. 500 + 0.13 250 + 018 ™" 308 + 027" 308 + 015
Height of villus (x10" mm) Mean+S.E. 371 =+ 0.10 129 + 018 " 175 + 025" 154 + 0.4
Thickness of crypt (><10'I mm) Mean+S.E. 129 =+ 0.04 121 += 0.08 133 £ 0.05 1.54 = 0.10
Tleum Mucosal atrophy 6 6 5 1 6
Degeneration and desquamation of the mucosal epithelium 6 5 1 5 1 6
Dilatation of the glandular spaces 6 6 6 6
Edema in the lamina propria 6 4 1 1 3 2 1 4 2
Crypt hyperplasia 6 1 4 1 3 2 1 5
Thickness of mucosa (x10™" mm) Mean+S.E. 350 + 0.3 325 + 025 292 + 020 3.08 + 0.5
Height of villus (x10™" mm) Mean=S.E. 208 £ 0.11 200 £ 0.3 167 = 008" 1.75 £ 0.06
Thickness of crypt (<10 mm) Mean+S.E. 142 £ 0.05 125 = 0.14 125 = 0.13 133 = 0.1
*, %% : Significantly different from control group at p<0.05 and 0.01, respectively.
# : Significantly different from 5-FU group at p<0.05.
Grade of histopathological findings —: no remarkable changes, +: minimal, +:slight, ++: moderate, +++: severe




Photo 1

Photo 2

Control

No remarkable changes.

Thickness of mucosa (8.00x10 ' mm), height of villus (5.50 10 ' mm) and
thickness of crypt (250 % 10~ mm)

5-FU

Mucosal atrophy (moderate), degeneration and desquamation of the mucosal
epithelium (slight), edema in the lamina propria (minimal) and crypt hyperpla-
sia (slight).

Thickness of mucosa (6.00 x 10! mm), height of villus (3.00%10 "' mm) and

thickness of crypt (3.00x 10~ mm).

Photo 3 5-FU+oyster extract low dose
Mucosal atrophy (minimal), degeneration and desquamation of the mucosal epi-
thelium (minimal) and crypt hyperplasia (slight).
Thickness of mucosa (7.50x 10" mm), height of villus (4.25%10 ' mm) and
thickness of crypt (3.25% 10! mm).

Photo 4 5-FU+oyster extract high dose
Mucosal atrophy (slight) and crypt hyperplasia (moderate).
Thickness of mucosa (8.00x 10! mm), height of villus (4.25%10 ' mm) and
thickness of crypt (3.75% 10" mm).

Photo Duodenum macroscopy of rats treated concomitantly with Oyster extract powder and 5-Fluorouracil
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