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Influence of various photoperiods on stress hormone production, immune function,
and hematological parameters in ICR mice
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Abstract : In the present study, the effects of different photoperiods on stress, immunity, and hematological parameters
in ICR mice were evaluated. Fifty male ICR mice 7 weeks old (body weight, 27.3 2.5 g) were divided into five
groups: DP-0 (0/24-h light/dark cycle), DP-6 (6/18-h light/dark cycle), DP-12 (12/12-h light/dark cycle), DP-18 (18/
6-h light/dark cycle), and DP-24 (24/0-h light/dark cycle). During the experimental period, no significant differences
in body weight or feed intake were observed between the groups. Hematological analysis revealed that white blood
cell, red blood cell, and hemoglobin values for the DP-0 group were significantly different compared to those of the
other groups. After 28 days, no significant difference in serum cortisol concentration was observed among the groups,
but serum cortisol levels increased in a light exposure-dependent manner. Total serum immunoglobulin G (IgG)
concentrations of the DP-0 and PD-6 groups were significantly increased compared to those of the other groups (p <
0.05), and serum total IgG levels decreased in a light exposure-dependent manner. Results of the present study indicated
that various photoperiods affect hematological parameters and total serum IgG levels in ICR mice while having no
significant effects on body weight, feed intake, or cortisol levels.
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Days after photoperiodic exposure

Fig. 1. Changes of body weight in male ICR mice exposed to
different photoperiod for 28 days. ll, DP-0 (0/24 h light/dark
cycle); @, DP-6 (6/18 h light/dark cycle); &, DP-12 (12/12h
light/dark cycle); ¥, DP-18 (18/6 h light/dark cycle); 4, DP-
24 (24/0 h light/dark cycle).

Table 1. Feed intake of experimental groups exposed to different photoperiods for 28 days

Days after photoperiodic exposure (g) Daily feed

Groups ntak
4 8 12 16 20 24 28 intake (g)
DP-0 165.5 143.0 144.2 144.0 139.4 138.0 146.2 182+1.16
DP-6 155.7 138.5 143.0 148.2 154.0 144.2 145.8 18.4+0.76
DP-12 173.0 143.2 156.6 149.8 163.2 135.7 160.2 19.3+£1.58
DP-18 189.4 1353 137.4 145.6 162.8 126.8 142.1 18.6 £2.65
DP-24 147.8 146.6 157.1 150.0 167.3 141.5 160.7 19.1£1.15

DP-0, 0/24 h light/dark cycle; DP-6, 6/18 h light/dark cycle; DP-12, 12/12 h light/dark cycle; DP-18, 18/6 h light/dark cycle; DP-24, 24/0 h

light/dark cycle.
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Table 2. Hematological analysis of mice exposed to various photoperiods for 28 days

5
4

AU - AP -

gl

ZA - Efo) - o]l

Groups
Parameters
DP-0 DP-6 DP-12 DP-18 DP-24

WBC (10°/uL) 10.18 + 0.75° 10.07 £ 0.79° 9.72+0.82° 9.55+0.71* 9.43 +£0.69°
RBC (10%pL) 8.37+£0.41° 8.18+£0.38" 8.09 £0.31% 7.96 £ 0.35° 7.87 £ 0.52°
Hb (g/dL) 15.12 + 0.53? 14.53 £ 0.44° 1421 £ 0.51°¢ 14.07 £ 0.50°¢ 13.96 +0.71¢
HCT (%) 42.01 +2.12° 41.89 + 1.76* 41.24 +1.83° 41.07 £ 1.25° 40.72 £ 1.98°
MCV (fL) 53.3 £3.02* 524+4.71° 51.9 £3.99* 51.3+2.93° 50.5 £ 4.47°
MCH (pg) 17.41 £ 1.14° 17.25 +1.24* 17.34 +1.03* 17.17 £ 0.77* 16.93 +1.08°
MCHC (g/dL) 34.54 £2.53° 33.83 £2.41°% 33.51+£2.71° 33.13 £3.24° 32.86 £2.61°
PLT (10°/uL) 866 + 72.6* 854 + 81.5% 847 £ 73.5° 842 +69.4* 831 +77.8%

Values are presented as mean £ SD (n=10). DP-0, 0/24 h light/dark cycle; DP-6, 6/18 h light/dark cycle; DP-12, 12/12 h light/dark cycle;
DP-18, 18/6 h light/dark cycle; DP-24, 24/0 h light/dark cycle. ***Different superscript letters indicate statistical differences as determined by
ANOVA (p <0.05). WBC: white blood cells, RBC: red blood cell, Hb: hemoglobin, HCT: hematocrit, MCV: mean corpuscular volume,
MCH: mean corpuscular hemoglobin, MCHC: mean corpuscular hemoglobin concentration, PLT: platelet.
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Cortisol concentration (ng/mL)

DP-0 DP-6 DP-12 DP-18 DP-24

Fig. 2. Serum cortisol concentrations in male ICR mouse
housed for 4 weeks in different photoperiods. DP-0, 0/24 h
light/dark cycle; DP-6, 6/18 h light/dark cycle; DP-12, 12/12 h
light/dark cycle; DP-18, 18/6 h light/dark cycle; DP-24, 24/0 h
light/dark cycle.
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1gG concentration (mg/mL)

DP-0 DP-6 DP-12 DP-18 DP-24

Fig. 3. Serum total IgG concentrations in male ICR mouse
housed for 4 weeks in different photoperiods. DP-0, 0/24 h
light/dark cycle; DP-6, 6/18 h light/dark cycle; DP-12, 12/12 h
light/dark cycle; DP-18, 18/6 h light/dark cycle; DP-24, 24/0 h
light/dark cycle. “**Different superscript letters indicate statistical
differences as determined by ANOVA (p <0.05).
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