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Effect of genipin on lipopolysaccharide-mediated vascular hyperpermeability and

its underlying mechanism in vitro and in vivo
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[ Abstract] Objective To investigate the effect of genipin on lipopolysaccharide ( LPS)-mediated hyperpermeability and its possible
mechanism. Methods [In vitro experiment; human umbilical vein endothelial cells (HUVECs) were divided into 4 groups, that is,
control group (DMSO, 0. 1% DMSO for 24.5h) , model group ( DMSO + LPS, same concentration of DMSO pretreatment for 0.5 h
followed by 500 ng/ml LIPS for 24 h) , treatment group ( genipin+ LPS, 50 wmol pretreatment with genipin for 0. 5h followed by same
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LPS treatment) , and inhibitor group ( genipin + EX527 + LPS, 0. 5 h pretreatment of 10 pmol EX527 and 50 pmol genipin and then
same dose of LPS). The Pa value (representing endothelial permeability) was tested by Transwell chamber test, activity of cysteine-
containing aspartate-specific proteases 3 ( caspase-3) was measured by fluorescence intensity with microplate reader, Sirtuin-1
(SIRT1) level was detected by Western blotting, the change of mitochondrial membrane potential was measured by MitoProbe™ JC-1
assay kit, and apoptosis rate was tested by TUNEL. In vivo experiment: 24 female rats were randomly divided into 4 groups. The rats
model, treatment and inhibitor groups were respectively injected with 0. 5 ml DMSO pretreated and 0. 5 ml normal saline

0. 5 ml DMSO pretreatment followed by 10 mg/kg LPS treatment ( DMSO+LPS) ,

of control ,
(DMSO + normal saline ) , 5 mg/kg of genipin
pretreatment and then LPS treatment ( genipin + LPS) , and pretreatment of 5 mg/kg genipin and 5 mg/kg EX527 and LPS treatment
(genipin + EX527 + LPS). The pretreatment time lasted for 30 min in all the groups. The vascular permeability Al was measured by
FITC-albumin fluorescence assay, and expression level of SIRT1 was detected with Western blotting in 60 min after LPS or normal
saline injection. SPSS statistics 20. 0 was used for statistical analysis. According to the data type, single factor analysis of variance,
LSD multiple comparison or Tamhane's T2 test was used for intergroup comparison, and single factor repeated measurement analysis of
In vitro experiment; compared with control group [ Pa; 1.00+0. 04; caspase-3

(100.0+8.9)%], Pa

variance was used for intragroup comparison. Results
activity ; 100. 0+4. 4; JC-1 green/red fluorescence ratio: (100.0x4. 8) % ; apoptosis rate; (2.3+1.4)%; SIRTI;
value, caspase-3 activity, JC-1 green/red fluorescence ratio and apoptosis rate were significantly increased in the model group
[1.68+0.09, 216.0+23.5, (343.0+28.3)%, (40.8+8.9)%], treatment group [ 1.35+0.07, 165.0+15.0, (220.0£13.3)%,
(28.2+6.6)% ] and inhibitor group [ 1. 60+0. 10, 202.0£16.5, (309.0+18.5)%, (38.0+9.5)% |, and the expression level of
SIRT1 level was decreased[ (61.0+8.5)%, (86.7+7.6)%, and (64.3+4. 8) % respectively |. Compared with the model group, the
former indices in treatment group were reduced obviously, while SIRT1 level was increased ( P<0.05). Compared with the treatment
group, the Pa, caspase-3, JC-1 green/red ratio and apoptosis rate were elevated significantly in the inhibitor group, while the expres-
sion of SIRT1 was decreased significantly (P<0.05). In vivo experiment; the blood pressure of rats in the model, treatment and inhibitor
groups were decreased significantly ( P<0.05) after LPS injection for 30 and 60 min when compared with the values before LPS
pretreatment and those of the control group, but there was no significant difference in blood pressure among the 3 groups (P<0.05).
(100.0+4.0) %, AI;(0.12+0.03) |, the expression level of SIRTI was decreased while
the treatment group [ (87.3+4.7)%, 0.32+0.05], and the

When compared with the model group, the expression of SIRT1 was increased, and

Compared with the control group [ SIRTI;
AT was increased in the model group [ (49.3+8.3)%, 0.54+0.07],
inhibitor group [ (55.3+4.9)%, (0.53+0.06) ].
AT was decreased significantly in the treatment group, but the level was significantly decreased and Al was significantly increased in the
inhibitor group. Statistical significances were seen in above indicators (P<0.05). Conclusion Genipine inhibits LPS-mediated hyper-
permeability by inhibiting the activation of mitochondrial apoptotic signal, and this effect may be related to the up-regulation of SIRT1.
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Table 1  Comparison of endothelial permeability and caspase-3 activity among four groups (xs)

Item Control group LPS group Treatment group Inhibitor group

Pa 1.00+0. 04 1.68+0.09 " 1.35+0.07 ** 1.60+£0.10* 4
caspase-3 activity (%) 100.0+4. 4 216.0+23.5" 165.0+15.0** 202.0+16.5" 4

LPS: lipopolysaccharide; caspase-3:

group, *P<0.05; compared with treatment group, 4 P<0. 05.
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Figure 1  Comparison of SIRT1 expression among four groups

SIRT1 : silent information regulator 1; LPS: lipopolysaccharide; GAPDH

glyceraldehyde-3-phosphatede  hydrogenase. ~ Compared with control

group, * P<0.05; compared with LPS group, *P<0.05; compared with
4P<0.05.

treatment group ,

2.3 BT AR L0 B £k r A R B S A 2 M

5 XF MR [ (100.0+4.8)% ] M, #5581 4
[(343.0+28.3)% ] JAITLH[(220.0+13.3)% ] I
HIFIZH] (309. 0+18. 5) % | Fl) JC-1 & {0/ 21 (0, 5¢
L) S 8 0 s AR A L AR TRYT Al kA
PEOGIUE 3 T B 5 IRY7 4 LR, iR 4 JC-1
S AVEAN R S A R ) W S O S ey Ve
(P<0.05;82),
2.4 FERBEXHN AR TSN

XTI (2.321.4)% ] Mok, BRI 4 [ (40. 8+
8.9)%] AIT A [ (28.2+6.6)% ] K 4 il 7] 4
[ (38.0+9.5) % | 4 i 1= 38 i ; SR L1
BIRIT AR TR R R SR AL LA, i
TR HMBHT-BE LT, ZRAERIT¥EE XL
(P<0.05;183)
2.5 KRMEZEWL

LM A H KRN EZE S EFE I HE X
(P>0.05) ; 7ESF )G 30 min, 4% 2H K BRI & 48 45 24 Rif
LRIGH5E L(P>0.05) ;I G574 K

cysteine-containing aspartate-specific proteases 3. Compared with control group,

* P<0.05; compared with LPS

Inhibitor

Treatment

JC-1 red

JC-1 green

3.0

20

L
0.0
Control IPS  Treatment Inhibitor
B
B2 4 EMn%kndiRE bR

Figure 2 Comparison of mitochondrial membrane potential

JC-1 green/red

among four groups
A : fluorescent staining( X600) ; B: quantitative analysis results. LPS:
* P<0.05; compared
with LPS group, #P<0.05; compared with treatment group, *P<0.05.
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Figure 3 Comparison of apoptosis among four groups

A: TUNEL staining ( X 100) ; B: quantitative analysis results. LPS:
* P<0.05; compared

lipopolysaccharide. Compared with control group,
with LPS group, *P<0.05; compared with treatment group, “P<0. 05.
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TS HRZH U8 1 B R R (P<0. 05) ,{H 3 41K
SRUA I Fe e 22 S RG24 L (P>0. 05,3 2)

x2 BAKXBRARERERMELR
Table 2 Blood pressure at different time points in four

groups of rats (n=6, x+s, mmHg)

Pre- 30 min after 60 min after 90 min after
Group
njection njection njection njection
Control 112+13 111+10 1109 108+7
LPS 11612 11412 92+8**# 92+8"*
Treatment 113214 11812 91+5*# 92+7"*
Inhibitor 120+11 118+10 90+6** 91+5"*

1 mmHg=0. 133 kPa. Compared with control
*P<0.05.

LPS: lipopolysaccharide.

group, * P<0.05; compared with pre-injection,
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Figure 4 Comparison of SIRT1 expression in mesenteric
vascular tissue among four groups of rats
SIRT1: silent information regulator 1; GAPDH: glyceraldehyde-3-
phosphatede hydrogenase; LPS: lipopolysaccharide. Compared with con-
* P<0.05; compared with LPS group, *P<0.05; compared

4 p<0.05.
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Figure 5 Comparison of vascular permeability among
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four groups of rats
LPS; lipopolysaccharide. A fluorescent staining( X 100) ; B: quantita-

tive analysis results. Compared with control group, * P<0.05; compared

with LPS group, *P<0.05; compared with treatment group, 2 P<0. 05.
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