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Effect of the Extract of Ulmus davidiana Root on the Activity of Enzymes
Related to the Removal of Reactive Oxygens in B6C3F1 Mouse Kidney

Jong Yun, Hong, Hyuk-Hwan Song, and Chan Lee*
Department of Food Science and Technology, Chung-Ang University

Abstract The effect of the extract of Ulmus davidiana root on the activity of enzymes related to the removal of reactive
oxygen species was investigated in the B6C3F1 mouse kidney. B6C3F1 mice were divided into five groups and fed for 20
weeks. Reduced xanthine oxidase activity was observed in groups 4 (group fed with U davidiana extract after N,N-
diethylnitrosamine (DEN) treatment and 5 (group fed with U davidiana extract from the beginning of DEN treatment)
compared to group 2 (group treated with DEN). The level of Mn-superoxidase dismutase tended to increase in the groups
after DEN treatment. In group 5, the catalase activity increased and the other groups exhibited an unchanged or slightly
decreased level of enzyme. Similar effects were found for glutathione peroxidase. A lower degree of TBARS (thiobarbituric
acid reactive substance) formation was estimated in groups 4 and 5, compared to that in DEN treated group 2.
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Table 1. Histopathologic analysis of V,N-diethylnitrosamine
(DEN) induced hepatocarcinogenesis of the B6C3F1 mouse liver

Histopathologic findings

Groups Clear cell Eosinophilic Basophilic
nodule nodule nodule
Control group without
DEN (Group 1) and
U. macrocarpa Hance i i )
feeding diet group (Group 3)
DEN treatment group (Group 2) ++ ++ +
U. macrocarpa Hance
feeding diet group after ++ +++ -
DEN treatment (Group 4)
DEN treatment with
U. macrocarpa Hance ++ + -

feeding diet group (Group 5)
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Fig. 1. Activity of xanthine oxidase in the B6C3F1 mouse kidney.
Group 1: Feeding water to mice, Group 2: Feeding water while
injecting DEN twice a week for 8 weeks, Group 3: Feeding the root
bark U. davidiana planchon 70% ethanol extract, Group 4: Feeding
water while injection DEN twice a week for 8 weeks then feed the
root bark U. davidiana planchon 70% ethanol extract, Group 5:
Feeding the root bark U. davidiana planchon 70% ethanol extract
while injection DEN twice a week for 8 weeks then feed the root
bark U. davidiana planchon 70% ethanol extract. *Significantly
different from the Group 1 vs experimental Group (p <0.05).
**Significantly different from the Group 1 vs experimental Group
(p <0.01). Significantly different from the Group 3 vs Group 4 or
Group 5 (p <0.01).
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Fig. 2. Activity of superoxide dismutase in the B6C3F1 mouse
kidney. Kidney was obtained and homogenized, and its activity of
superoxide dismutase was measured. Data are means + SD (n=9).
Group 1: Feeding water to mice, Group 2: Feeding water while
injecting DEN twice a week for 8 weeks, Group 3: Feeding the root
bark U. davidiana planchon 70% ethanol extract, Group 4: Feeding
water while injection DEN twice a week for 8 weeks then feed the
root bark Ul davidiana planchon 70% ethanol extract, Group 5:
Feeding the root bark U. davidiana planchon 70% ethanol extract
while injection DEN twice a week for 8 weeks then feed the root
bark U. davidiana planchon 70% ethanol extract .D. (n=9).
*Significantly different from the Group 1 vs experimental Group
(p<0.05). **Significantly different from the Group 1 vs
experimental Group (p <0.01). *Significantly different from the
Group 3 vs Group 4 or 5 (p < 0.05). *Significantly different from the
Group 3 vs Group 4 or Group 5 (p < 0.01).
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Fig. 3. Activity of catalase in the B6C3F1 mouse kidney. Kidney
was obtained and homogenized, and its activity of catalase was
measured. Data are means + S.D. (n=9). Group 1: Feeding water to
mice, Group 2: Feeding water while injecting DEN twice a week for
8 weeks, Group 3: Feeding the root bark U. davidiana planchon 70%
ethanol extract, Group 4: Feeding water while injection DEN twice a
week for 8 weeks then feed the root bark U. davidiana planchon
70% ethanol extract, Group 5: Feeding the root bark U. davidiana
planchon 70% ethanol extract while injection DEN twice a week for
8 weeks then feed the root bark U. davidiana planchon 70% ethanol
extract. *Significantly different from the Group 1 vs experimental
Group (p <0.05). **Significantly different from the Group 1 vs
experimental Group (p <0.01). *Significantly different from the
Group 3 vs Group 4 or Group 5 (p < 0.01).
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Fig. 4. Activity of glutathione peroxidase in the B6C3F1 mouse
kidney. Kidney was obtained and homogenized, and its activity of
glutathion peroxidase was measured. Data are means = S.D. (n=9).
Group 1: Feeding water to mice, Group 2: Feeding water while
injecting DEN twice a week for 8 weeks, Group 3: Feeding the root
bark U. davidiana planchon 70% ethanol extract, Group 4: Feeding
water while injection DEN twice a week for 8 weeks then feed the
root bark U. davidiana planchon 70% ethanol extract, Group 5:
Feeding the root bark U. davidiana planchon 70% ethanol extract
while injection DEN twice a week for 8 weeks then feed the root
bark U. davidiana planchon 70% ethanol extract. *Significantly
different from the Group 1 vs experimental Group (p <0.05).
**Significantly different from the Group 1 vs experimental Group
(p <0.01). *Significantly different from the Group 3 vs Group 4 or
Group 5 (p <0.01).
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Fig. 5. The level of lipid peroxidation in the B6C3F1 mouse
kidney. Kidney was obtained and homogenized, and its activity of
lipid peroxidation was measured. Data are means =S.D. (n=9).
Group 1: Feeding water to mice, Group 2: Feeding water while
injecting DEN twice a week for 8 weeks, Group 3: Feeding the root
bark U. davidiana planchon 70% ethanol extract, Group 4: Feeding
water while injection DEN twice a week for 8 weeks then feed the
root bark U. davidiana planchon 70% ethanol extract, Group S:
Feeding the root bark U. davidiana planchon 70% ethanol extract
while injection DEN twice a week for 8 weeks then feed the root
bark U. davidiana planchon 70% ethanol extract. *Significantly
different from the Group | vs experimental Group (p <0.05)
*#Sionificantly different from the Group 1 vs experimental Group
(p < 0.01). Significantly different from the Group 3 vs Group 4 or
Group 5 (p <0.01).
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