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A preliminary study of long-term mitochondrial dysfunction in rat brain caused by
lipopolysaccharide-induced sepsis
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Abstract: Objective To preliminarily investigate the long-term structural and functional injuries of mitochondria
in rat brain caused by sepsis. Methods  Wistar rats were randomly assigned into sepsis and control groups. A rat
model of sepsis was prepared by an intraperitoneal injection of 10 mg/kg lipopolysaccharide (LPS) of gram-negative
bacteria, and the survival assay was performed. Eight rats in the sepsis group were sacrificed at 12, 24, 48, or 72
hours after LPS injection, while rats in the control group were sacrificed after an intraperitoneal injection of an equal
volume of normal saline. Mitochondria were extracted from rat brain tissue. Mitochondrial membrane potential (MMP)
and mitochondrial swelling level were determined by flow cytometry, and the activities of electron transport chain
complexes (I-V) were measured using enzyme assay kits. Hematoxylin-eosin (HE) staining and electron microscopy
were used to observe morphological changes in brain tissue and mitochondria. Results  The sepsis group had a
significantly lower survival rate than the control group (P<0.01). The MMP and activities of electron transport chain
complexes (I-V) in the sepsis group, which were significantly lower than those in the control group (P<0.05), were
reduced to the lowest levels at 48 hours and partially recovered at 72 hours. The mitochondrial swelling level in the
sepsis group, which was significantly higher than that in the control group (P<0.05), increased to the peak level at 48
hours and partially recovered at 72 hours. Hematoxylin and Eosin staining revealed substantial damages in the structure
of brain tissue, and electron microscopy showed mitochondrial swelling, and vacuolization in a few mitochondria.
Conclusions In the rat model of LPS-induced sepsis, both structural and functional injuries are found in cerebral
mitochondria, and achieve the peak levels probably at around 48 hours. [Chin J Contemp Pediatr, 2015, 17(8): 859-863]
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5t (PI-H ) PEATKEI . DALL (o BT / 4k 07k
S B TR, AR ] A A ] £ S 2 5k
SRIEMIHLIE (FSC/SSC) Formgbi i ik iz ),
1.6 KRBNZRH KL 5ES & YIBEE 4EN E
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72 h 8 0.76 £ 0.29*" 1.23 +0.02™"
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TR EALIRIE W, L RGBT A, i KA sk o WA 3.

F2 MREEEWE (| ~ V) FERUER  (3xs)

WP it 52 45 )
A5 n | I 1 v v
[tmol NADH/(min*mg)| [tmol DCPIP/(min-mg)] [tmol CoQH,/(min'mg)] [pmol Cyt C/(min-mg)] [pmol NADH/(min-mg)]

X e 8 6.19+0.14 3.87+0.32 577 +0.13 9.02 +0.32 10.50 +0.79
e B2

12h 8 488+0.17" 336+0.17" 476 £0.12" 7.03+021° 8.15+0.29"

24 h 8 2.92 +0.28" 2.24 +0.06" 290 +0.12" 574057 6.01 +0.56"

48 h 8 1.23£0.14° 1.10 £0.13" 1.87 £0.13" 4.05 +0.83" 3.56 +0.35"

72h 8 3.12 +0.14*" 245 +0.14" 4.05+0.17" 5.80 + 0.50™" 5.40 = 0.82"*"

FAf 328.866 102.345 383.224 35.974 59.096

P1f <0.001 <0.001 <0.001 <0.001 <0.001
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