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Role of the MAPK/ERK signaling pathway in the protective effect of
piceatannol on rat brain damage by acute CO poisoning

CAO Juan” , WANG Shijie, BI Jianlong
(Department of Emergency Medicine, Peking University International Hospital, Beijing 102206, China)

[ Abstract]  Objective To investigate the effect of piceatannol (PIC) on rat brain damage caused by acute carbon
monoxide (CO) poisoning through the mitogen-activated protein kinase/extracellular siganl-regulated kinase( MAPK/ERK)
pathway. Methods SPF male SD rats was randomly assigned to four groups (25 rats each group). Three groups were
infused with CO gas for 1 hour to establish an acute CO poisoning model. The negative control (NC) group did not receive
any CO. Following removal from the CO, the percent of carboxygenhemoglobin( HhCO% ) of the rats in all four groups was
determined immediately. Subsequently, the PIC group received 2 mL 200 mg/kg PIC by intragastric administration, the
PIC + ERK group was similarly treated with both 2 mL 200 mg/kg PIC and 0.2 mg/kg ERK inhibitor P-4313, and the CO

and NC groups were treated with an equal volume of normal saline. A water maze experiment was performed after 1, 7, 14,
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21 and 28 d. After completing this experiment, the brain tissues of all the animals were obtained for hematoxylin-eosin
(HE) staining observation, Terminal deoxynucleotidyl transferase-mediated dUTP Nick-End labeling( TUNEL) staining to
detect cell apoptosis, ultrastructure observation of neurons in brain tissue, detection of mitochondrial membrane potential,
detection of the oxidative stress damage index of brain tissue cells, and Western blot detection of the nuclear factor E2
related factor 2( Nrf-2) and B-cell lymphoma—-2(Becl-2) proteins. Results In comparison with the NC group, rats in the CO
and PIC + ERK groups displayed poorer learning and memory performance in the water maze experiment, the brain tissue
cell morphology was changed, the ultrastructure of nerve cells was disrupted, the number of apoptotic cells was greater ( P<
0.001), the mean fluorescence intensity (MFI) value was significantly decreased ( P<0.001) and the reactive oxygen
species(ROS) content was elevated (P<0.001). In contrast with the CO group, rats in the PIC group were normal in the
behavioral experiments and the brain tissue cell morphology did not change; furthermore, fewer apoptotic cells were found
(P<0.001), the ultrastructure of nerve cells was intact, the MFI value and ROS content were lower ( P<0.001), and the
Nrf-2 and Bel-2 protein expression were slightly increased. Conclusions PIC may increase Nrf-2 and Bcl-2 expression
through the MAPK/ERK signaling pathway to protect against brain damage caused by acute carbon monoxide poisoning.
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Figure 1 Comparison of COHb% in blood

among four groups of rats
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Table 1 Statistics results of the place navigation experiments among four groups of rats

HEREH IR ()

Fscape latency 1~5d 7~12d 14~19 d 21~26d 28~32d
NC 12.37 = 1.99 13.52 + 3.31 12.21 + 1.77 12.37 £ 1.92 12.17 £ 1. 17
co 15.44 + 1.31 22.27 + 2.80 59.01 = 6.75™ 68.08 + 3.05™" 79.24 + 5.03™"
PIC 14.77 = 1.54 18.27 + 4.37 19.79 + 3. 65" 23.08 + 1.25*%# 26.91 + 1.37*##
PIC + ERK 15.09 = 1. 16 21.95 + 2.57 56.48 + 5.99 ™ 68.85 + 3.59 ™ 78.92 + 6.17™

.5 NC 4R, *P<0. 05, *P<0.01, **P<0.001;5 CO 411 PIC + ERK 414, *P<0. 05, P<0. 01, P<0. 001,
Note. Compared with NC group, *P<0.05, ™P<0.01, **P<0.001. Compared with CO group and PIC + ERK group, *P<0.05, *P<0.01, * P<0.001.
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Table 2 Statistics results of the spatial probe experiments among four groups of rats

TR RE(K)
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NC 41.50 = 3.54 41.00 = 2.83 40.00 = 2.83 39.50 £ 2. 12 40.50 + 2.12
(60) 24.50 + 4.95" 23.50 + 4.95™ 16.00 + 1.41™ 11.00 + 4.24™ 9.50 + 3.54™
PIC 30.50 = 9.19 26.00 + 5.66" 35.00 = 8. 49" 29.00 + 5. 66" 29.00 + 4.24%#
PIC + ERK 27.00 + 7.07" 24.50 + 4.95" 17.00 + 1.41™ 11.00 + 2.83™ 10.00 + 4.24™
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The same as below.

Figure 2 Results of HE staining in brain tissues

among four groups of rats
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Figure 3 Observation of ultra-structure of

neuron among four groups of rats
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Note. A, Representative images from four groups of rats. B,
Comparison of apoptotic cell among four groups of rats. Compared
with NC group, "P<0.01, " P<0. 001. Compared with CO group
and PIC + ERK group, **P<0.001.

Figure 4 TUNEL staining in brain of rats
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Figure 5 Comparison of MFI value in

neuron among four groups of rats
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Note. A, Fluorescence detecting results of ROS. B, Comparison of
DCF-positive cells to show ROS level in hippocampus among four
groups of rats. Compared with NC group, *P<0.01. Compared
with CO group and PIC + ERK group, #P<0.01.

Figure 6 Oxidative stress level detection in hippocampus

among four groups of rats
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Figure 7 Relative expression of Nrf-2 and Bel-2
protein detected by Western blot in brain tissue

among four groups of rats
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