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Left-hemisphere Lateralization during Color

Perception in the Emei Music Frog
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Abstract: Frogs can distinguish various colors even at the scotopic light level, however, the dynamic neural
mechanism of cerebral neural activity in color perception is not yet clear. To explore this,
electroencephalogram (EEG) was recorded when different colors (blue, green and yellow) were presented to
the Emei Music Frog (Nidirana daunchina), and the power spectrum of each EEG rhythm for each color was
calculated. Firstly, EEG signals of the telencephalon, diencephalon and mesencephalon were collected when
the colors were presented. Then, four rthythms including delta (0.5 - 5.5 Hz), theta (5.5 - 8.5 Hz), alpha (8.5 -
17 Hz) and beta (17 - 45 Hz) were extracted. Finally, the power spectrum of each frequency rhythm was

analyzed using Welch’s method with a Hamming window and 0.5 Hz resolution. The statistical analysis was
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conducted using the three-factor (color, brain region and gender) repeated measures of ANOVA and Least

Significant Difference (LSD). Results showed that (1) for delta rhythm, the power spectra induced by blue,
green and yellow were 9.952 + 0.421, 9.930 + 0.370, 9.460 + 0.393, respectively; while for theta rhythm, the
power spectra induced by blue, green and yellow were 1.881 + 0.316, 1.770 + 0.299, 1.711 + 0.319,

respectively (Fig. 2); (2) the sequence of power spectra for delta or theta thythm was blue > green > yellow

(P < 0.05, the difference between blue and green in delta, and that the difference between green and yellow in

theta did not reach statistical significance, Fig. 2 and Table 1); (3) the power spectra of theta, alpha and beta
evoked in the left diencephalon were 1.945 £ 0.341, 3.020 + 0.280, - 5.832 + 0.2438, respectively and were

significantly higher than those in the right counterpart respectively (P < 0.05, Fig. 2 and Table 1). In

conclusion, these results show that blue color induces higher arousal level, and that color perception exhibits

left-hemisphere lateralization.
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Emei Music Frog, Nidirana daunchina
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Fig. 1 Electrode placements, typical electroencephalogram (EEG) tracings for each channel, each rhythm

acquired from electroencephalogram (EEG) signals in the left telencephalon and its power spectra

a. HURAZ B, 455 T i BUE R s M E R A L EARKR s b. 10 s IR HURFAEBOE : c. b Bl S im i L0 2 84 04 o B4 BT
FRUEIY: d b BIP s e rE S PDSE E ,  hTR U5 % M F  R  F T 6 P TR B & A BRI D R

a. Electrode placements with the numbers denote the electrode coordinates; b. 10 s of typical EEG tracings for each channel; c. The four rhythm

waveforms acquired from filtered 10 s EEG signals of the left telencephalon; d. The power spectral density of 10 s EEG signals of the left

telencephalon. The area under the curve and within the frequency range of each rhythm is the power spectrum for the rhythm.
LT. 7c3fi; RT. A58ufi; LD. Z[EiG; RD. ZBR:; LM. 9 RM. bk
LT. Left telencephalon; RT. Right telencephalon; LD. Left diencephalon; RD. Right diencephalon; LM. Left mesencephalon; RM. Right

mesencephalon
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Fig.2 Schematic diagram of the experimental setting
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Table 1 The results of ANOVA for power spectra in different electroencephalogram rhythms

FSES T3 253 M RIEM & {8 P RN FE BN R BT RE
Factor ANOVA Greenhouse-Geisser P value partial 5 Least significant difference LSD
5 5 Delta rhythm
it Color Fy5=5.231 NA 0.012 0.272 ghta. Wt > WE
Green, blue > yellow
Jii X Brain area Fs70=20.708 0.469 <0.001 0.597 LT, RT > LD, RD, LM, RM LD >RM
T Sex Fi14=0.349 NA 0.564 0.024 NA
f,fﬂ]ﬁ X HEIZ F10714o:2.178 0.225 0.125 0.169 NA
Color x Brain area
0 913 Theta rhythm
it Color Fy.25=7.899 NA 0.002 0.361 W > g, WE
Blue > green, yellow
fiki X Brain area Fs70=150.323 NA <0.001 0.782 LT,RT > LD, RD, LM, RM
LD, RD >LM, RM
LD >RD
451 Sex Fi,14=10.001 NA 0.982 0.000 NA
Bt x kX Fip, 140 = 0.662 NA 0.758 0.045 NA
Color x Brain area
o 44 Alpha rhythm
Bitt Color F.25=0.570 0.651 0.504 0.039 NA
fii X Brain area Fs70=70.781 NA <0.001 0.835 LT, RT > LD, RD, LM, RM,
LD,RD>LM, RM
LD>RD
53] Sex F1,14=0.011 NA 0918 0.001 NA
Bt x R [X Fio,140 = 1.301 0.500 0.274 0.085 NA
Color x Brain area
B /% Gamma rhythm
Hiit Color Fy25=0.181 0.631 0.733 0.013 NA
fi%i X Brain area Fs70=60.766 NA <0.001 0.813 LT, RT > LD, RD, LM, RM
LD >RD
LD,RD >LM, RM
RT>LT
51 Sex Fi14=0.139 NA 0.715 0.010 NA
Bt x kX Fio, 140=1.733 NA 0.079 0.110 NA

Color x Brain area

SRR FLEMAR R TR T AN, MM ALZESR. LT, Zimfik: RT. Awfi: LD. Z[AfK: RD. AR LM.ZH

ks RM. A0 NA. ANEH .

“>” indicates that the power spectrum value on the left side is greater than that on the right side under the corresponding conditions, while

there is no difference on the same side. LT. Left telencephalon; RT. Right telencephalon; LD. Left diencephalon; RD. Right diencephalon; LM.

Left midbrain; RM. Right midbrain; NA. Not applicable.
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