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Blueberry anthocyanins effectively relieve the stress of
population crowding in Drosophila melanogaster
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Abstract [Objectives] To investigate the effects of high population density on the development of Drosophila melanogaster
Meigen and the potential for blueberry anthocyanins (BAC) and vitamin C (VC) to reduce density-associated stress. [Methods]
The effects on development, stress response, and oxidative stress, of flies at high population density, with and without BAC or VC,
was studied. [Results] Results show that the duration of the pupal stage increased, body weight and female-male ratio decreased,
HSP70 expressional increased, and MDA levels declined, with increasing density. BAC significantly increased the number of
pupae, shortened the duration of the pupal stage, and reduced HSP70 expression and MDA levels. Neither VC nor BAC had any
significant effects on body weight or pupal duration, however, treatment with VC balanced the female-male ratio. HSP70
expression and MDA significantly decreased following VC and BAC treatment, whereas CAT and SOD activity were
significantly increased by VC treatment, but only slightly affected by BAC treatment. Female flies were more sensitive to density
and VC and BAC had a more beneficial effect on female than male flies under high population density. [Conclusion] High
population density prolonged the pupal stage, reduced body weight and decreased the ratio of females to males in the population.
These effects are likely to be related to the inducement of the stress response and oxidative damage. However, VC and BAC can

reduce the negative effects of crowding by reducing the stress response and oxidative damage.
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Fig.1 Effects of crowding stress on growth and development of flies
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A: Pupal duration; B: Weight; C: Female-male ratio.

0.05 0.01
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Fig. 2 Effects of BAC on growth and development of flies
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Table 2 Tests of between-subjects effects of HPS70 expression and oxidative stress indicators
HSP70 MDA SOD CAT
Source
F  Sig. F  Sig F  Sig F  Sig
Gender 1149.33 0.00 67.07 0.00 798.76 0.00 56.35 0.00
Medicine 11095 0.00 21.01 0.00 98.97 0.00 27.62 0.00
Crowding 1296.85 0.00 17291 0.00 71.49 0.00 49.13  0.00
* Gende * Medicine 5.99 0.01 1.18 0.33 41.30 0.00 3.64 0.04
* Gende * Crowding 458.60 0.00 16.64 0.00 37.25 0.00 59.29 0.00
* Medicine * Crowding 20.51 0.00 5.27 001 107.56 0.00 38.50 0.00
* * Gende * Medicine * Crowding  67.97 0.00 8.31 0.00 6.12  0.01 18.33 0.00
A B .
—~ 50 .07 oL BE Low density
S a o f@%‘ & Low density s a "% E High density
% ié 40 = 525 & High density Eﬁ 0.6t ab b ab
c
15) F b
% g 30 c g o5y
vl i é 0.4 de
= <>1<) <HI N\= f
Ee 5 503 ¢ ef ©f
S "E p= § fg
E 3 8 0.2 g g
g2 201
T S 207 g <
2 30t g ol
CQ C3 VC9 VC3 BACQ BACE = CQ €& VCQ VC3 BACS BACE
AbFRLH Treatment D HAbFRLH Treatment
C 4 OfKZE Low density 3501 o f@%ﬁ L<.)w densi.ty .
40| = B High density = 300} ™ Fo#EL High density b
~~ o
= & cd be  cd bed
g ¥ bc d be be & 2250 ef| e 9 i ef
g %0 oo £2 |
S E s fe of 2§ 200
Q
S 20 150
28 s E3
’Q 7%} : 100
o 10 o)
175} 5 50
0 ot

A: HSP70 relative expressional folds; B: MDA content; C: SOD activity; D: CAT activity.
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Fig. 4 Effects of VC and BAC on HPS70 expression and oxidative stress indicators of flies
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