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Proteomics of Liver Tissues of Bombina orientalis Following Exposure to Nonylphenol. Kim,
Ho Seung and Myung Chan Gye™ (Department of Life Science, College of Natural Sciences,
Hanyang University, Seoul 133-791, Korea)

Nonylphenol (NP), an well known aquatic contaminant, has been known to induce
abnormalities in various aquatic animals. In an effort to develop proteome in the
study of aquatic contamination of NP and its impact on the amphibia, protein
changes in liver tissues of Korean red bellied frog, Bombina orientalis was
investigated following the NP exposure. NP was administered intraperitoneally to
male B. orientalis at 10 mg/kg body weight. At 48 and 96h after the treatment, the
frog livers were sampled, and the protein fraction was separated using two
dimensional gel electrophoresis (2D/E) and visualized with Coomassie brilluant blue
staining. The 2D/E images of the tissue from the animals treated with NP showed
marked changes of protein spots (about 20% of total protein spots). Analysis of the 50
-60 separated spots allowed identification of the major protein changes in the
overall pattern for the stressor (NP) by time (0, 48 and 96 h). At 48h after treatment, 8
spots were increased and 12 spots were reduced. Then, at 96h after treatment, 10
spots were increased and 8 spots were reduced. In total, approximately 29% of liver
proteins showed the altered expression following the NP treatment. It is suggested
that protein expression was repressed by blocking of certain metabolisms at 48 h
and induced by the synthesis of new proteins for adaptation at 96 h following NP
exposure. This application for 2D/E analysis may show promise in searching bio-
markers for environmental proteomics in amphibians.
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Fig. 1. Map of the sampling site. Adult male Bombina
orientalis were captured in the sites marked with
solid spots.
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Table 1. The number of induced and repressed protein
spots for stressor.

Hours after Specific Specific
NP inj. induction repression
48 8 12
96 10 8

The number of protein spots found induced (present) and repress-
ed (absent) for stressor (nonylphenol; 10 mg/kg body weight) by
time in male relative to control animals held under ambient
condition.

Total number of spots on 2D gels ranged from 50 to 60.

Table 2. The estimated pl value and molecular weight
(M.W.) of protein spots changed following expo-
sure to nonylphenol in male B. orientalis.

Spot pl M.W.
No. value (kDa)

Groups Remarks

Repressed spot at 48 h 1 7.9 318 < inFig. 2A
Repressed spot at 48 h 2 45 268 "
Repressed spot at 48 h 3 9.2 205

Repressed spot at 48 h 4 4.7 192

Repressed spot at 48 h 5 56 112 ”
Repressed spot at 48 h 6 7.8 46 ”
Repressed spot at 48 h 7 5.5 44 ”
Repressed spot at 48 h 8 7.4 43

Repressed spot at 48 h 9 6.4 27

Repressed spot at 48h 10 3.0 23

Repressed spotat48h 11 4.4 22 ”
Repressed spot at 48h 12 7.4 21 ”
Repressed spot at 96 h 1 7.9 318 A inFig. 2A
Repressed spot at 96 h 2 92 205 ”
Repressed spot at 96 h 3 8.5 108 ”
Repressed spot at 96 h 4 4.7 42 ”
Repressed spot at 96 h 5 7.2 23 4
Repressed spot at 96 h 6 4.4 22

Repressed spot at 96 h 7 4.8 14

Repressed spot at 96 h 8 9.7 13

Induced spot at 48 h 1 9.1 223 o inFig. 2B
Induced spot at 48 h 2 8.1 121 ”
Induced spot at 48 h 3 5.7 108 ”
Induced spot at 48 h 4 4.3 78 ”
Induced spot at 48 h 5 5.6 72 ”
Induced spot at 48 h 6 6.0 40

Induced spot at 48 h 7 6.1 29

Induced spot at 48 h 8 6.2 28

Induced spot at 96 h 1 6.8 172 o inFig. 2C
Induced spot at 96 h 2 6.2 123 ”
Induced spot at 96 h 3 7.5 44

Induced spot at 96 h 4 7.2 39 "
Induced spot at 96 h 5 6.7 37 ”
Induced spot at 96 h 6 7.8 31 ”
Induced spot at 96 h 7 7.1 29

Induced spot at 96 h 8 6.8 23

Induced spot at 96 h 9 6.6 21

Induced spot at 96 h 10 8.0 15
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Fig. 2. Two-dimensional gel electophoresis of whole liver homogenate proteins from male Bombina orientalis injected
with nonylphenol (10 mg/kg body weight) or vehicle (sesame oil). At 0, 48, and 96 h after single injection of NP the
liver tissues were isolated. Major proteins repressed (present in control but absent in NP treated group) are
denoted by diamond shape (48 h) and triangle (96 h). Proteins induced (absent in control but present in NP treated
group) are denoted with circle (48 h) and squares (96 h). (A) control (100 pl of sesame oil). (B) NP 48 h. (C) NP 96 h.
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