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Physiological responses in Chinese bulbuls to seasonal acclimatization and

temperature acclimation
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1 School of Life and Environmental Sciences, Wenzhou University, Wenzhou 325035, China
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Abstract: Measuring an organism’s response to a changing environment can yield an insight into the adaptive value of
phenotypic adjustments. However, it is not clear how an organism translates seasonal acclimatization to temperature
acclimation. In the present study, we measured resting metabolic rate (RMR) , evaporative water loss (EWL) and internal
organ masses in seasonal acclimatized adult Chinese bulbuls ( Pycnonotus sinensis) that were captured in winter and
summer, and bulbuls that were acclimated to 10°C (cold) and 30°C ( warm) in laboratory for four weeks. We also
measured state 4 respiration and cytochrome ¢ oxidase ( COX) activity in liver and muscle of these birds. RMR was
measured using an open-circuit respirometry system. State 4 respiration and COX activity in liver and muscle mitochondria
were determined at 30°C using a Clark electrode. Winter- and cold-acclimated birds showed significantly higher RMR, EWL
and internal organ masses, as well as state 4 respiration and COX activity than their summer- and warm-acclimated
counterparts. The adaptive adjustment of organ masses and cellular thermogenesis might partly contribute to the variability of
RMR. The findings suggest that Chinese bulbuls exhibit adaptive adjustments in some physiological and biochemical traits in
response to changes in seasonal environment and the changes in temperature only, which can be employed to cope with

fluctuations in environmental conditions. These data test the hypothesis that physiological flexibility in energetic traits is a
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common feature of avian metabolism.

Key Words: Chinese bulbuls ( Pycnonotus sinensis) ; temperature acclimation; seasonal acclimatization; physiological

response
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Fig.1 Correlation between resting metabolic rate ( RMR) and
body mass (BM) in Chinese bulbuls
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Fig.2 Correlation between evaporative water loss ( EWL) and
body mass (BM) in Chinese bulbuls
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Fig.3 Correlation between evaporative water loss ( EWL) and
resting metabolic rate (RMR) in Chinese bulbuls
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Table 1
(acclimated at either 10 or 30°C )

Morphological and physiological parameters of Pycnonotus sinensis from field ( winter and summer) and laboratory experiments

$f 5 Field SLH5 % Laboratory

280 Parameter

275 Winter X 7% Summer 7% Winter K 7 Summer
FEARL Sample size 8 8 9 9
1A Body masses/g 33.2+0.7 ¢ 27.2+0.7 ab 28.4+0.8 b 25.8+0.5 a
A3 Body Temperature/C 41.9+0.2 41.6+0.2 42.0+0.2 42.0+0.2
## 1L 101 Resting metabolic rate/(mL 0,/h) 121.07+6.34 ¢ 74.69+4.30 a 119.79+3.82 ¢ 91.43+4.80 b
4% 5 Thermal conductance/(mL 0, g”'h™'C ™) 0.36+0.02 ¢ 0.22+0.02 a 0.35+0.01 ¢ 0.26+0.02 b
#&RJIK Evaporative water loss/ (g H,0/h) 0.35+0.03 b 0.21+0.02 a 0.31x0.02 b 0.21£0.02 a
#4E T Organ mass
FFHE Liver/mg 492.5+42.4 b 495.2+28.7 b 483.8+25.6 b 345.9+32.1a
JME Heart/mg 129.1£5.9 b 96.7+4.0 a 91.7+3.6 a 87.8+4.5a
B A Kidney/mg 117.7+7.7b 86.8+5.2 a 95.1+4.6 a 81.5+5.8 a
/M Small intestine/mg 359.3+26.5 b 298.3+17.9 b 321.8+16.0b 240.8+20.0 a

AR 4 pmg

State 4 respiration/ ( nmol O, min™! g tissue™")

JHFIE Liver

LA Muscle

MM ER C AR )

Cytochrome ¢ oxidase activity/ (nmol O, min™! g tissue™")
JIFIE Liver

LA Muscle

1852.09+203.56 ¢
685.13+159.95 b

2219.14+191.29 b
158.79+14.44 b

904.24+125.67 b
312.76+40.04 a

734.04+50.23 ab
257.36+27.41 a

544.11+42.76 a
232.23+34.14 a

818.04+124.16 a
56.04+5.87 a

940.94+78.57 a
281.91+30.37 ¢

725.71+37.90 a
185.95+42.16 b

R N AR PR AR IR A T B A0 B ) VR R S B8 AR A SN Y S S B U 2 S TR A A IE &

28.6g MAHE]; L[ —AT R _EART-RERIR 22 5 B35
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Fig.4 Correlation between resting metabolic rate (RMR) and organs dry mass in Chinese bulbuls
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3 e
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3.1 KR (T,) ARG AE{L

KT B RE I P A KOG T SRR A RGE L AR SCAITIFE A Sk 8 A TR T R BILAL A
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Fig.5 Correlation between state 4 respiration ( SR) and cytochrome c¢ oxidase ( COX) with resting metabolic rate ( RMR) in
Chinese bulbuls
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