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(Danio rerio)
(2022)

(Chlamys farreri) ,

; Dong

, PBDEs

E >

, , (
(Sha et al, 2015),

PBDEs

, 2015),
(Yang et al, 2021)

>

, BDE-47

(LC-MS)
, BDE-47
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0.8 mg/L( ) , 3
5 mL, , 50
, 24 h,
s 50 s
5 mL - R
24h
Frost
(1972) F G
F:lenct_lnc’f ’ )
N t
Ct _CO
G=Fx—"——, 2
InC, -InC,
, F [mL/(ind.-h)]; G [cells/(ind.-h)];
|4 ;N (ind.); Cy
(cells/mL); C;
(cells/mL); Cy (cells/mL); ¢
1.2.2 (
) (DMSO 0.9%)
0.008 mg/L ( ) 0.08 mg/L ( ) 0.8 mg/L
( ) 50 mL, 24 h
, PBS 1.5 mL
2 min, 600 g 10 min,



6 : (Branchionus plicatilis) (BDE-47) 1613
, LC , =80 °C ,
1.2.3 (TAP) 1.2.2 LC-MS 3) - :
250 mL, 24 h ACQUITY UPLC I-Class plus
- QE plus ,
1.5 mL , 0.9 mL , , ACQUITY UPLC HSS T3 (100 mmx2.1 mm, 1.8 um)
15 min, 3 300 g 10 min, 0.22 um A ( 0.1% ), B 45 °C,
Agilent C18 (2.1 mmx 5uL s
100 mm, 1.8 um), 30 °C, 0.3 mL/min,
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: Eglycogen: 5 Elipid: 5 Eprolein: 5 E;: 5 E: 5 CEA: N DMSO:
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THE CHANGES OF ENERGY METABOLISM OF ROTIFER BRACHIONUS
PLICATILIS IN RESPONSE TO BDE-47 STRESS

HE Qing'?, GUO Ying'?, ZHOU Zhong-Yuan'?, WANG You'?, ZHOU Bin'?
(1. College of Marine Life Science, Ocean University of China, Qingdao 266003, China; 2. Laoshan Laboratory, Qingdao 2662377,
China)

Abstract As typical persistent organic pollutants, polybrominated biphenyl ethers (PBDEs) pose a serious threat to the
sustainability of marine life and ecosystems. Using Tetra-BDE (BDE-47) as the stress factor and rotifer Branchionus
plicatilis as the test organism, the energy-related changes of B. plicatilis in response to BDE-47 stress were studied in
metabonomics. The results of BDE-47 stress for 24 hours showed that: the filtering rate and the feeding rate of B. plicatilis
decreased significantly, which inhibited its acquisition of energy materials. The activities of a-amylase, lipase, and trypsin
of B. plicatilis were all inhibited, which reduced its digestion efficiency of energy substances. The total adenylate content
(TAP) of B. plicatilis decreased with the increase of BDE-47 concentration, and its energy state changed unfavorably. The
decrease of cellular energy distribution of B. plicatilis is the result of the decrease of energy reserve and the increase of
energy consumption. Metabonomic analysis showed that there were significant changes in amino acid metabolism, lipid
metabolism, and glucose metabolism of B. plicatilis. Twenty-six differential metabolites and 20 metabolic pathways related
to amino acid metabolism, lipid metabolism, and glucose metabolism were identified. Amino acid, fatty acid and fructose
levels were down-regulated, and lysophosphatidylcholine and phosphoethanolamine were up-regulated. Therefore, the
acute toxic stress of BDE-47 affected the acquisition and utilization of energy substances, had a negative effect on the
energy state of B. plicatilis, and changed its energy distribution.

Key words Brachionus plicatilis; BDE-47; energy,; metabonomics



