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[ Abstract] Objective To investigate the mechanism of protective effects of tumor necrosis factor re-
ceptor associated protein 1 (TRAP1) on hypoxic cardiomyocytes of rats. Methods Primary cultured car-
diomyocytes were obtained from neonatal Sprague-Dawley rats (aged 1 to 3 days) and then used in the fol-
lowing experiments. (1) Cells were divided into group TRAP1 and control group according to the random
number table (the same grouping method below) , and then the total protein of cells was extracted. Total
protein of cells in group TRAPI was added with mouse anti-rat TRAP1 monoclonal antibody, while that in
control group was added with the same type of IgG from mouse. Co-immunoprecipitation and protein mass
spectrography analysis were used to determine the possible proteins interacted with TRAP1. (2) Cells were
divided into normoxia blank control group (NBC) , normoxia + TRAPI interference control group ( NTIC) ,
normoxia + TRAP1 interference group (NTI), normoxia + TRAP1 over-expression control group (NTOC),
and normoxia + TRAP1 over-expression group (NTO) , with 1 well in each group. Cells in group NBC were
routinely cultured, while cells in the latter four groups were respectively added with TRAP1 RNA interfer-
ence empty virus vector, TRAP1 RNA interference adenovirus vector, TRAP1 over-expression empty virus
vector, and TRAPI over-expression adenovirus vector. Another batch of cells were divided into group NBC,
hypoxic blank control group ( HBC), hypoxic + TRAPI interference control group ( HTIC), hypoxic +
TRAPI interference group ( HTI) , hypoxic + TRAPI over-expression control group ( HTOC) , and hypoxic +
TRAPI over-expression group (HTO) , with 1 well in each group. Cells in hypoxic groups were under hy-
poxic condition for 6 hours after being treated as those in the corresponding normoxia groups, respectively.
The mRNA expression of cytochrome ¢ oxidase subunit [ (COXII ) of cells in each group was detected by
real time fluorescent quantitive reverse transcription polymerase chain reaction. Experiments were repeated
for three times. (3) Cells were divided into group NBC, group HBC, group HTOC, group HTO, hypoxic +
TRAP1 over-expression + COX ][ interference control group ( HTOCIC) , and hypoxic + TRAP1 over-expres-
sion + COX Il interference group (HTOCI) , with 3 wells in each group. Cells in the previous 4 groups were
treated as those in experiment (2). Cells in group HTOCIC and HTOCI were respectively transfected with
COX I RNA interference empty virus vector and COX [ RNA interference adenovirus vector, and then both
added with TRAP1 over-expression adenovirus vector. The proliferation activity of cells was determined by
cell counting kit 8 and microplate reader, and the ratio of death cells was measured by propidium lodide and
Hoechst 33342 staining. Another batch of cells were divided into group NBC, group HBC, group HTIC,
group HTI, hypoxic + TRAP1 interference + COX II over-expression control group ( HTICOC ), and
hypoxic + TRAP1 interference + COX [l over-expression group (HTICO), with 3 wells in each group. Cells
in the previous 4 groups were treated as those in experiment (2). Cells in group HTICOC and HTICO were
both transfected with TRAP1 RNA interference adenovirus vector, and then respectively added with COX I
over-expression empty virus vector and COX [ over-expression adenovirus vector. The proliferation activity

of cells and the ratio of death cells were detected as before. Experiments were repeated for three times. Data
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Results (1) The expression of TRAP1
was found in cells of group TRAP1, while that was not found in cells of control group. The possible proteins

were processed with one-way analysis of variance and LSD test.

interacted with TRAP1 were keratin, COX [[ , and an unknown protein with predicted molecular weight
13 x10°. (2) Compared with that in group NBC, the mRNA expression of COX II of cells had no significant
change in group NTIC and group NTOC (with P values above 0.05), but significantly decreased in group
NTI ( P <0.01), and significantly increased in group NTO ( P <0.01).
NBC, the mRNA expression of COX I of cells in group HBC was significantly decreased ( P <0.01). Com-
pared with that in group HBC, the mRNA expression of COX II of cells had no significant change in group
HTIC and group HTOC (with P values above 0.05) , but significantly decreased in group HTI ( P <0.01),
and significantly increased in group HTO ( P <0.01). (3) The proliferation activity of cells in group
NBC, group HBC, group HTOC, group HTO, group HTOCIC, and group HTOCI was respectively 0. 498 +
0.022,0.303 £0.018, 0.313 £0.032, 0.456 £0.031, 0.448 +£0.034, and 0.335 +0.026, and the rati-
, (26.0£2.7)%,
(13.3£2.5)% , (12.7£2.1)% ,and (21.0 £1.7) % . Compared with those in group NBC, the prolifer-

ation activity of cells in HBC was decreased, while the ratio of death cells was increased (with P values be-

Compared with that in group

os of death cells in above groups were respectively (4.7 £1.5)% , (24.7 £3.1)%

low 0.01). Compared with those in group HBC, the proliferation activity of cells and the ratio of death cells
in group HTOC had no significant change (with P values above 0.05) , while the proliferation activity of cells
was increased and the ratio of death cells was decreased in group HTO (with P values below 0.01). Com-
pared with those in group HTO, the proliferation activity of cells and the ratio of death cells in group
HTOCIC had no significant change (with P values above 0.05) , while the proliferation activity of cells was
decreased and the ratio of death cells was increased in group HTOCI ( with P values below 0.01). (4) The
proliferation activity of cells in group NBC, group HBC, group HTIC, group HTI, group HTICOC, and
group HTICO was respectively 0.444 +0.025, 0.275 £0.016, 0.283 +£0.021, 0. 150 £0.009, 0. 135 +
0.011, and 0.237 £0.017, and the ratios of death cells in above groups were respectively (3.7 +0.6) % ,
(21.0£2.7)%, (20.3+£3.1)%, (31.7+2.5)%, (33.3£3.2)% , and (19.3 £1.5)% . Compared
with those in group HBC, the proliferation activity of cells and the ratio of death cells in group HTIC had no
significant change (with P values above 0.05). Compared with those in group HBC and group HTIC, the
proliferation activity of cells was decreased and the ratio of death cells was significantly increased in group
HTI (with P values below 0.01). Compared with those in group HTI, the proliferation activity of cells and
the ratio of death cells in group HTICOC had no significant change ( with P values above 0.05) , while the
proliferation activity of cells was increased and the ratio of death cells was significantly decreased in group
HTICO ( with P values below 0. 01).
mRNA, and COX I is one of the downstream effector molecules that TRAP1 mediates its protective effects

Conclusions TRAP1 can up-regulate the expression of COX II

on hypoxic cardiomyocytes.

[ Key words] Myocytes, cardiac; Anoxia; Cell proliferation; Cell death; Tumor necrosis fac-

tor receptor associated protein 1;  Cytochrome ¢ oxidase subunit [I
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2 #R
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1 2 STE
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2.7)% (13.3+2.5)% (12.7 £2.1)% .(21.0 =
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54 + TRAPL 3 IR 4 4, B4 + TRAPL 3 3%
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TRAP1 T4E4H40fe COX I mRNA 2355 B B A%,
AR, 50528 (0 IR L4, B4l + TRAPL 3 %3k
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B TR A 1) 3 R o ke 5 T R R, TRD B A 2 IR T R
o Z AWM ESY ., COX bk gmisng 3 4
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