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ABSTRACT: OBJECTIVE  To evaluate the effects of fluoxetine on the methylglyoxal(MGO) induced injury in the cultured 

human brain microvascular endothelial cells(HBMEC). METHODS  In the cultured HBMEC, fluoxetine was added before 

MGO deprivation injury. Cell injury was measured by MTT, SOD activity and MDA content. Cell apoptosis was measured by 
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caspase-3 activity and annexin V/PI formation. RESULTS  Fluoxetine dose-dependently protected MGO induced HBMEC 

injury. Fluoxetine at 10

−5
 mol·L

−1
 manifested the maximum effects. MGO decreased SOD activity and increased MDA content, 

which were reversed by pretreatment of fluoxetine (10

−5 
mol·L

−1
). Furthermore, fluoxetine (10

−5 
mol·L

−1
) also decreased MGO 

induced caspase-3 activity increasing and annexin V/PI formation. CONCLUSION  Fluoxetine protects MGO induced injury in 

the cultured HBMEC, which may be involved its anti-oxidation and anti-apoptosis activity. 

KEY WORDS: fluoxetine; methylglyoxal; apoptosis; human brain microvascular endothelial cells 
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1.1  ÙÚ  

HBMEC(ÛÜ CSCÝÞ)A��ÌÍ�ßIà

áâã! GibcoÝÞäMGO(åæçè��IéÝ

Þ)ä3-(4, 5-}ê�ëì-2)-2, 5-}í�îïìðñ

(MTT$åæ�ò��óôIéÝÞ)äõöt�÷

tr(SOD$øùú20131017)
a}c(MDA$ø

ùú20130815)ûüýâã�þ��i��ò^³

´ßäCaspase-3 yV��ûüý(ÛÜ Abcam Ý

Þ$øùúab39041)äAnnexinV/PI ÃÄ��ûü

ý(þ���ÝÞ$øùú130621)A 

1.2  HBMEC��ÌÍ 

 RPMI 1640ÌÍ�(� 10%�y	
N�$

10%N��<�$0.5% MEM q
���kÌÍ

�$0.5%abk�$0.5% MEM Á?��	$

100 U·mL

−1
��	
100 µg·mL

−1
��	)� 37 �


�6����
� 5%CO

2

/ÌÍ��G��<Ì

Í$���ÌÍ����� !��A���"

#?$$%ÌÍ�$PBS�& 2~3'$0.25%&0

1r(t)*��$¨i���+�A 

1.3  MGOÏ%�Î����¸,���-²á. 

/���+�01 9623$4410

3

5·2

−1



37 �
5% CO

2

ÌÍ��ÌÍ$���" 60%~70%

6ª1¥78�ú�1¹9:�FG;<=ÌÍä

¸,:>2ª1 MGO$?@A�Z 2 mmol·L

−1
$

24 h S$B1FGÌÍ�$�ª1 20 µL 0.5% 

MTT$CCDE$ÌÍ��FG 4 h$HIÌÍ�$

JSª1 150 µL DMSO$GK=LM 4~5 minS$

rNOåP 570 nm8�QHR�$��Î���

¥7 MGOA�=/�yLA²�S-²@A�$

 PBSTU�VWX-²@A�/ 20J$!MGO

8�Ç 15 minª1$>2ª 5 µL$¹9:ª1D

Ó�/ PBSA 

1.4  ��ÌÍå� SOD yV
MDA ��/�� 

MGO8� 24 hS$HY��ÌÍ�$Z[S

SOD 6 MDA ûüý\]^_�$Ë E`.�

Q�� SODyV6 MDA��A 

1.5  ��ÃÄ/�� 

Z[Ë �� caspase-3 yV� annexin V/PI

ab��O¢c��ÃÄ/��Aad����

Çef¹g�hÊ ¥� EDTA /&r(ti�

�+�$1 000 r·min

−1
ij 5 min$JS PBS�

& 1'$kª1l� annexin V/PI�Ú¢cm+$

37 nFG 1 h$�&S$k PBS & 3'S$ 

FACSCaliburab��O(ÛÜ BDÝÞ)� 530 nm

8��A 

1.6  ±oá. 
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pØ sx ± qr$Ë SPSS 16.0 for Windows

s<$P one-way ANOVA 6 Newman-Keuls�,

tuVAP<0.05vZI±owxyA 
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2.1  ¼½¾A�×z/¶·abcÏ%/ HBMEC

�� 
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−1
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1)

P<0.05�� MGO ����

2)

P<0.005 

Fig 1  Protective effects of fluoxetine on MGO-induced 

brain microvascular endothelial cells injury 

Compared with control group, 

1)

P<0.05; compared with MGO group, 

2)

P<0.05 

2.2  MGO ¹ HBMEC +ötryV/���¼

½¾/IR�  

��ÌÍ6���$�: SODyVâ�å�

��$FG¹9:]¼½¾¹9:(10

−5 
mol·L

−1
)

���]tUw(P>0.05) A��ÌÍ6�{(� 0 

6�)]FG¹9:DE$MGO: SOD yV]t

��$,¼½¾IR: SOD/��! MGO:6

FG¹9:��$8� 12 hS] MGO:EI]

tUw(P<0.05)${|}q 1A 

��$MGO 8�S$��8�6���$

MDA/��å�$� 12$24 h6]¹9:DEI

tuVUw(P<0.05)$,-�¼½¾(10

−5 
mol·L

−1
)

S$�tu�� MDA��/å�A¼½¾Ê�¹

��/ MDA��ÉI��${|}q 2A 

2.3  MGOÏ% HBMECÃÄ�¼½¾/IR�  

MGO(2 mmol·L

−1
)8� HBMEC 24 hS$��

caspase-3/yV�ªX 3.04J(P<0.05)A� MGO

8�Ç 15 min ª1 10

−5 
mol·L

−1
¼½¾R8�$

caspase-3/yV=�X 2.12J(P<0.05)A 

��$�ab��Oå Annexin V/PI ûü

ý��ÃÄ$.� MGO8� HBMEC 24 hS$[

.���ÃÄZ 17.6%$��ÃÄZ 6.2%ä�Ì

Í/ HBMEC �ª1 10

−5 
mol·L

−1
¼½¾R8�

15 minS$��.���ÃÄ=�" 9.3%$��

ÃÄ=�" 2.4%${|}~ 2AÔr MGO�Ï%

HBMEC/ÃÄ$,¼½¾�¶·��ÃÄA 

� 1  ��������	
��
������� SOD��
�� 

Tab 1  Effects of fluoxetine on supernatant SOD activity in MGO-insulted brain microvascular endothelial cells 

SOD 	
/U·mL

−1
 

� � 

0 h 6 h 12 h 24 h 

�
� 11.23±1.34 15.86±1.98 19.74±2.04 28.45±3.02 

MGO � 10.65±1.13 12.74±1.56  14.64±2.38

1)

  20.43±3.65

1)

 

���+MGO � 10.97±1.21 14.34±1.78  17.85±2.43

2)

  25.76±2.91

2)

 

���� 11.04±1.45 15.77±1.91 18.88±2.01 28.63±2.97 

���������

1)

P<0.05�� MGO ����

2)

P<0.005 

Note: Compared with control group, 

1)

P<0.05; compared with MGO group, 

2)

P<0.05 

� 2  ��������	
��
������� MDA� 
�� 

Tab 2  Effects of fluoxetine on supernatant MDA content in MGO-insulted brain microvascular endothelial cells 

MDA ��/nmol·mL

−1
 

� � 

0 h 6 h 12 h 24 h 

�
� 0.334±0.021 0.451±0.043 0.753±0.087 0.922±0.112 

MGO � 0.373±0.032 0.821±0.093  1.436±0.246

1)

  2.136±0.314

1)

 

���+MGO � 0.354±0.028 0.589±0.087  1.057±0.197

2)

  1.442±0.213

2)

 

���� 0.324±0.033 0.434±0.047 0.781±0.097 0.974±0.125 

���������

1)

P<0.05�� MGO ����

2)

P<0.005 

Note: Compared with control group, 

1)

P<0.05; compared with MGO group, 

2)

P<0.05 
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Fig 2  Effects of fluoxetine on apoptosis in MGO-insulted brain microvascular endothelial cells 
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Hepatotoxicity of Pomegranate Peel Ethanol Extract in Vivo 
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ABSTRACT: OBJECTIVE  To evaluate the hepatotoxicity of pomegranate fruit peel ethanol extract in mice. METHODS  

An experimental study was carried out in mice. After random allocation of the intervention, forty mice were received 

pomegranate fruit peel ethanol extract(30, 45, 60 mg·kg

−1
) or distilled water while in a fasted state for 12 h. After 24 h, the level 

of serum enzyme was measured with automatic biochemistry analyzer, which included ALT, AST, and LDH. MDA, GSH and 

GSSG were measured in liver homogenates to assess the oxidative damage. Histological changes in liver were observed by HE 

staining. RESULTS  Compared with the control group, there were significant decreases of body weight, liver weight, liver 

weight and body weight ratio, significant increases of ALT, LDH, MDA, GSH/GSSG in both the middle and high dose of 

pomegranate fruit peel ethanol extract groups(P<0.05), and significant increase of AST in the high dose group. CONCLUSION  

These results indicates that oral administration of pomegranate fruit peel ethanol extract afford statistically significant toxicity to 
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