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The protective effects of cyclosporin A on vascular permeability
In sepsis rats
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Army Medical University, Chongging 400042, China)

Abstract: The protective effects of cyclosporin A (CsA), an inhibitor of mitochondrial permeability transition
pore (MPTP), on vascular permeability in sepsis rats were investigated. Cecal ligation and puncture (CLP)-induced
sepsis rats were used for in vivo studies, and the effects of CsA (1 and 5 mg-kg™) on vascular permeability of lung,
kidney, and intestine, mitochondrial respiratory control ratio, and the survival of the sepsis rats were observed.
Lipopolysaccharide (LPS) was used for stimulating vascular endothelial cells (VECs) in vitro, and the effects of
CsA on leakage of microvascular, immunofluorescence of zonula occludes-1 (ZO-1), and transendothelial electrical
resistance (TER) were observed. All the animal welfare and experimental procedures are in accordance with the
regulations of the Animal Ethics Committee of the Army Medical University. Compared with sham-operated group,
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the vascular permeability of lung, kidney, and intestine in sepsis rats increased significantly (P<0.05). Compared
with conventional treatment group, CsA could significantly decrease the vascular permeability of lung, kidney, and
intestine (P<0.05 or P<0.01), and prolong the survival period. The results of microcirculation also showed that CsA
could significantly reduce the permeability of mesenteric venules in sepsis rats. At the cellular level, LPS stimula-
tion significantly increased the permeability of vascular endothelial cells, including the decrease of transmembrane
resistance and protein expression of ZO-1 (P<0.05). CsA can significantly reduce the increase of permeability of
vascular endothelial cells induced by LPS stimulation (P<0.01). The function of mitochondria in the kidneys and
intestines of sepsis rats was obviously impaired, and the respiratory control ratio of mitochondria was decreased.
LPS significantly increased MPTP opening of VECs, while CsA significantly inhibited MPTP opening and
improved mitochondrial function. CsA may protect mitochondrial function by inhibiting the opening of MPTP and
play a protective role in the vascular permeability of sepsis rats. This study will provide an insight for the treatment
of sepsis vascular leakage.
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I W 2 1) 2 2 2 R B& (P<0.01), 4 %l F B& T 52% Al
36%, T KLIRIT 5 BE B 2 R i LR AR PR 2 ) 2, (R
ik B 4H EEBCE S ih % %2 57 (P>0.05), CsA (5 mg-kg™)
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Figure 1 The effects of cyclosporin A (CsA) on permeability of lung, kidney, and intestine in sepsis rats. A: The permeability of lung; B:

The permeability of kidney; C: The permeability of intestine. Sham: Sham-operated group; Sep: Sepsis group; CT: Conventional treatment

group, with lactated Ringer's solution; CsA 1 and 5 mg: CsA (1 and 5 mg-kg™) treated group. n = 8, X + s. "P<0.05 vs Sham; *P<0.05, *P<

0.01vsCT
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Figure 2 The effects of CsA on leakage of microvascular in sepsis rats. Each group was injected with aloumin-fluorescein isothiocyanate
(FITC-BSA) (9 mg-kg?) respectively. The leakage of FITC-BSA was measured at 0, 1, 3, and 6 min after 5 min of circulation. A: The leak-
age of microvascular; B: Statistical analysis of FITC-BSA conjugate leakage. The scale bar represents 100 um. n = 8, x * s. “P<0.05 vs

Sham; #P<0.01 vs Sep
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Figure 3 The effects of CsA on mitochondrial respiratory control ratio (RCR) of kidneys and intestines in sepsis rats. The mitochondria of
kidneys and intestines of rats of each group were extracted and the RCR was measured. A: The mitochondrial RCR of kidneys; B: The mito-
chondrial RCR of intestines. n = 8, X + s. “P<0.05 vs Sham; *P<0.01 vs CT

Mito-tracker Calcein-AM crge

Figure 4 The effects of CsA on the opening of MPTP of vascular
endothelial cells. N: Normal control group; LPS: The vascular
endothelial cells incubated with LPS (1 pg-mL™) for 6 h; CsA: The
vascular endothelial cells incubated with CsA (1 umol-L*) for 4 h
after incubating with LPS (1 ug-mL™) for 6 h; Mito-tracker: Mito-
chondria tracker (100 nmol-L?), for labeling mitochondria for
30 min; Calcein-AM: Calcein acetoxymethyl ester (2 umol-L?), for
labeling intracellular calcium for 30 min; The scale bar represents
50nm. LPS: Lipopolysaccharide; MPTP: Mitochondrial permeability
transition pore
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Figure 5 The effects of CsA on permeability of vascular endothelial cells. The immunofluorescence of zonula occludes-1 (ZO-1) and cell
nucleus (stained by DAPI) were shown in green and blue, respectively. A: The normalized transendothelial electrial resistance (TER) of
vascular endothelial cell; B: The immunofluorescence of ZO-1 of vascular endothelial cell. The scale bar represents 50 nm. n = 8, x = s. “P<
0.01 vs N; #P<0.05 vs LPS group. DAPI: Diamidino phenyl indole
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Figure 6 The effects of CsA on survival in sepsis rats. n = 16,
X £ 5. #P<0.01 vs CT. CLP: Cecal ligation and puncture
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