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Sex and seasonal differences and energetic cost of phytohemagglutinin re—

sponses in wild Mongolian gerbils (Meriones unguiculatus))
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Abstract: To evaluate the season and gender differences as well as the cost of mounting phytohemagglutinin (PHA) chal-
lenged immune response we measured the variations of body mass and resting metabolic rate (RMR) before and after 24 h
and 48 h by injections of PHA and PBS in male and female Mongolian gerbils in different seasons as well as the changes of
increased foot mass and the total number of white blood cell counts (WBCs) at the end of the experiment. The results
showed that 1) Increased foot mass (%) was significantly increased in PHA — challenged group than control gerbils in ei—
ther gender in either season. The total number of WBCs was higher in summer than winter. 2) Body mass was higher in
winter than summer and males were higher than females but no different at different time points within PHA — challenged
and control gerbils. 3) RMR was higher in winter than summer and males were higher than females but no different at
different time points within PHA — challenged and control gerbils. We conclude that the PHA responses show significant
seasonal differences in wild Mongolian gerbils but fail to find marked sexual differences and energetic costs suggesting
that such short enhancement of immune functions may be related with wide fluctuations of environmental conditions (ambi—
ent temperature and food availability) and animal’s reproductive cycle.
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Fig. 1  Effects of season gender and phytohemagglutinin ( PHA) challenge on increased food mass ( %) ( A) and the total number of white

blood cells counts ( WBCs) ( B) at the end of the experiments in Mongolian gerbils. Sample size in summer n = 6 per group; Sample size

in winter n =5 per group. S =Summer, W = Winter; M = Male; F = Female; pha =Phytohemagglutinin; pbs = Phosphate buffered saline
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1 ( x )
Table 1  Effect of phytohemagglutinin immunochallenge on body mass (g) and resting metabolic rate (RMR) in Mongolian gerbils (Mean + SE)
F P
Oh 24h 48 h F value P value
PHA 47.8 £4.4 48.3 +4.4 47.4 +£4.0 0.011 0. 989
Male PBS 43.6 £4.0 44.6 £4.2 43.9 £4.0 0.013 0.987
Summer PHA 39.4+0.7 39.3+0.7 39.4+0.7 0.019 0.982
Body Female PBS 36.8 1.0 36.3£1.1 36.2+1.0 0. 100 0. 905
mass PHA 61.1+5.0 61.3+4.9 60.1+4.2 0.019 0.982
(g Male PBS 57.2+£6.6 58.5+7.1 58.0+£6.8 0.010 0.990
Winter PHA 44.7+1.9 45.3 2.1 45.2+2.3 0.023 0.977
Female PBS 41.5£2.2 42.5£2.0 42.1+1.8 0.070 0.933
PHA 109.0 £5.0 108.5 £13.2 107.9 £11.5 0. 004 0. 996
Male PBS 103.1£7.3 103.2 +5.8 105.0 +9.7 0. 477 0.630
Summer PHA 82.2+8.3 87.4 4.0 86.8 +7.7 0. 166 0. 849
RMR Female PBS 92.0+6.4 85.3+4.6 94.3 £4.5 0. 807 0. 465
(mLO, /h) PHA 137.9 £14.2 147.3 £17.9 167.3 £22.4 0. 661 0.534
Male PBS 143.7 +£23.5 111.3 £12.5 180.2 +33.2 1. 967 0.182
Winter PHA 111.0£12.5 126.2 +18.3 118.9+16.6 0.257  0.778
Female PBS 119.4 +6.4 113.6 £10.0 113.7 £10.5 0. 760 0. 489
n=6; n=15. PHA = ; PBS =

Sample size in summer n = 6 per group; Sample size in winter n =5 per group. PHA = Phytohemagglutinin; PBS = Phosphate buffered saline

2 N
Table 2 Effects of season gender and phytohemagglutinin (PHA) challenge on increased food mass and the total number of white blood cells counts

(WBCs) in Mongolian gerbils

F P

Effects SS df MS
F value P value
S 0.014 1 0.014 0. 999 0.327
G 0.007 | 0.007 0.507 0.483
p 0.072 I 0.072 5.347 0.029
Increased S x G 0.008 ! 0.008 0.585 0. 452
food mass ( %) S x P 0. 002 ! 0. 002 0. 160 0. 693
G x P 0. 000 1 0. 000 0.003 0.958
SxGxP 0. 006 1 0. 006 0.432 0.517

Error 0.338 25 0.014
S 945887545 1 045887545 19. 159 0. 000
G 86837 1 86837 0. 002 0. 967
P 385673409 ! 385673409 7.812 0.008
_— S xG 19812866 ! 19812866 0. 401 0.531
i . S xP 26024722 1 26024722 0.527 0.473
( x10"cells /mm?) G x P 59648890 I 59648890 1. 208 0.279
S x Gx P 36568901 ! 36568901 0.741 0.395

Error 1727966719 35 49370478

S = ;G o= P o=
S =Season;, G = Gender; P = PHA
3 PHA
PHA

o 3

PHA RMR 8 o 3
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