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L-glutamate delays aspirin-induced apoptosis 
of redox-compromised yeast cells by restoring 
the GSH/GSSG ratio and the mitochondrial 
respiratory rate
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Introduction:� 8F� TIPXFE� UIBU� BTQJSJO� JOEVDFT�
BQPQUPTJT�JO�Saccharomyces cerevisiae�&(����DFMMT�EFĕDJFOU�
JO�NBOHBOFTF�TVQFSPYJEF�EJTNVUBTF�	.O40%
�DVMUJWBUFE�
JO� FUIBOPM� NFEJVN� CVU� OPU� JO� XJME�UZQF� &(���� DFMMT��
0VS� NJDSPBSSBZ� TUVEZ� SFWFBMFE� BO� BTQJSJO�JOEVDFE�
EPXOSFHVMBUJPO�PG�SNO1 �BOE�SNZ1 � JO� UIF�NVUBOU�TUSBJO��
5PHFUIFS�UIFTF�HFOFT�FODPEF�B�HMVUBNJOF�BNJEPUSBOTGFSBTF�
DPNQMFY� UIBU� QSPEVDFT� HMVUBNBUF�� B� LFZ� NFUBCPMJUF�
JOWPMWFE�JO�TZOUIFTJTJOH�UIF�BOUJPYJEBOU�HMVUBUIJPOF�	(4)
�
BOE� UIF� USJDBSCPYZMJD� BDJE� 	5$"
� DZDMF� JOUFSNFEJBUF�
ϟ�LFUPHMVUBSBUF�

Methods:� 6QPO� DPOĕSNBUJPO� PG� HFOF� FYQSFTTJPO�
CZ� 35�R1$3� UIF� HSPXUI� PG� BTQJSJO�USFBUFE� &(���� DFMMT�
TVQQMFNFOUFE� XJUI� -�HMVUBNBUF� XBT� NPOJUPSFE� WJB�
PQUJDBM� EFOTJUZ� NFBTVSFNFOUT� 	0%���
�� ćF� FČFDU� PG�
HMVUBNBUF� XBT� DPOĕSNFE� CZ� WJBCJMJUZ� TUVEJFT� CBTFE� PO�
DPMPOZ�GPSNJOH�VOJUT�	$'6T
�BOE�ĘPX�DZUPNFUSJD�BOBMZTJT��
'VSUIFS� FYQFSJNFOUT� JOWPMWFE� UIF� NFBTVSFNFOU� PG�
JOUSBDFMMVMBS�(4)�BOE�(44(�MFWFMT�BT�XFMM�BT�SFTQJSPNFUSZ�
NFBTVSFNFOUT�

Results:�8F� PCTFSWFE� UIBU� BTQJSJO�JOEVDFE� BQPQUPTJT�
PG�&(���� DFMMT� JT� TJHOJĕDBOUMZ�EFMBZFE�CZ� UIF� BEEJUJPO�PG�
���N.� -�HMVUBNBUF�� 'VSUIFSNPSF� XF� TIPX� UIBU� UIJT�
SFTDVJOH�FČFDU�JT�EVF�UP�B�SFTUPSFE�(4)�(44(�SBUJP�BT�XFMM�
BT�B�SFTUPSFE�NJUPDIPOESJBM�SFTQJSBUPSZ�SBUF�

Conclusion:� ćF� JOĘVFODF� PG� BTQJSJO� PO� HMVUBNBUF�
NFUBCPMJTN� JO� PVS� SFEPY�DPNQSPNJTFE� DFMMT� TVHHFTUT�
UIBU� UIFJS� EFBUI� JT� QSFDFEFE� CZ� SFEPY� JNCBMBODF� BT�
TIPXO�CZ�B�MPXFSFE�(4)�(44(�SBUJP�BOE�PYJEBUJWF�TUSFTT�
BDDPNQBOJFE� CZ� EFDSFBTFE� SFTQJSBUPSZ� SBUF�� 3FTDVJOH�
CZ� FYPHFOPVT� HMVUBNBUF� JT� MJLFMZ� NFEJBUFE� CZ� JODSFBTFE�
TZOUIFTJT�PG�DFMMVMBS�(4)�BOE�UIF�BOBQMFSPUJD�TVQQMZ�PG�ϟ�
�LFUPHMVUBSBUF�UP�UIF�5$"�DZDMF��ćJT�BTQJSJO�JOEVDFE�FČFDU�
PO�HMVUBNBUF�NFUBCPMJTN�NBZ�IFMQ�VT�CFUUFS�VOEFSTUBOE�
UIF� BOUJOFPQMBTUJD� FČFDU� PG� BTQJSJO� PO� FBSMZ�TUBHF� DBODFS�
DFMMT�XIJDI�BSF�BMTP�SFEPY�DPNQSPNJTFE��
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Introduction:�.BMUB� IBT� B� SJDI� EFNPHSBQIJD� IJTUPSZ��
)JTUPSJDBM�SFDPSET�USBDF�QPQVMBUJPO�PSJHJOT�UP�UIF�5FNQMF�
QFPQMF��)PXFWFS� DPOUFNQPSBSZ�.BMUFTF� BSF� EFTDFOEBOUT�
GSPN�UIPTF�XIP�SF�QPQVMBUFE�UIF�JTMBOET�BU�UIF�UVSO�PG�UIF�
ĕSTU�NJMMFOOJVN�"%�

Methods:�.BMUFTF�NJUPDIPOESJBM�%/"�	NU%/"
�BOE�
:�DISPNPTPNF�EBUB�BSF�OPU�QVCMJDMZ�BWBJMBCMF��)JHI�RVBMJUZ�
EBUBTFUT� XFSF� HFOFSBUFE� UP� FWBMVBUF� .BMUFTF� MJOFBHFT��
NU%/"� DPOUSPM� SFHJPO� 	$3
� BOE� :�453� DISPNPTPNF�
NBSLFST��"�UPUBM�PG�����TBNQMFT�XFSF�DPMMFDUFE�SBOEPNMZ�
.BMUFTF�NJUPDIPOESJBM�%/"�	NU%/"
�BOE�:�DISPNPTPNF�
EBUB�BSF�OPU�QVCMJDMZ�BWBJMBCMF��)JHI�RVBMJUZ�EBUBTFUT�XFSF�
HFOFSBUFE� UP� FWBMVBUF� .BMUFTF� MJOFBHFT�� NU%/"� DPOUSPM�
SFHJPO� 	$3
� BOE� :�453� DISPNPTPNF� NBSLFST�� "� UPUBM�
PG� ���� TBNQMFT� XFSF� DPMMFDUFE� SBOEPNMZ� XJUI� BTTPDJBUFE�
BODFTUSZ� EBUB� GSPN� .BMUB� BOE� (P[P�� ćF� EBUBTFU� JT�
BSDIJWFE�JO�UIF�.BMUB�#JP#BOL�	##.3*�NU
��ćF�&.101�
QSPUPDPM� XBT� VTFE� UP� BNQMJGZ� BOE� TFRVFODF� B� TVCTFU� PG�
����TBNQMFT�XJUI�B�NJOJNVN�PG�GPVS�&.101�TFRVFODJOH�
QSJNFST��NU%/"�IBQMPUZQFT�XFSF�DIFDLFE�PO�&.101�BOE�
1IZMPUSFF�BOE�IBQMPHSPVQ�GSFRVFODJFT�XFSF�DBMDVMBUFE��ćF�
1PXFS1MFY®�:���TZTUFN�XBT�VTFE�UP�BOBMZTF�����VOSFMBUFE�
NBMFT��/FW(FO�XBT� VTFE� UP� QSFEJDU� :�453� IBQMPHSPVQT��
4/1�BOBMZTJT�CZ�)3.�XBT�VTFE�UP�DPOĕSN�:�IBQMPHSPVQT�

Results:�ćF�NBKPS�.BMUFTF�NU%/"T�BOE�:�IBQMPHSPVQT�
DPVME�CF�BUUSJCVUFE�UP�8FTU�&VSBTJBO�IBQMPHSPVQT��NU%/"��
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�
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Conclusion:� ćF� HFOFUJD� QSPĕMF� PCUBJOFE� GSPN� UIF�
QPQVMBUJPO� PG� .BMUB� BOE� (P[P� QSPWJEFT� B� ĕSTU� JOTJHIU�
JOUP� UIF�PSJHJOT�PG� UIF�.BMUFTF��ćF�EBUBTFUT� DBO�CF�VTFE�
BT� UIF� ĕSTU� OBUJPOBM� SFGFSFODF� EBUBCBTF� GPS� NU%/"� BOE�
:� DISPNPTPNF� BQQMJDBUJPOT� JO� GPSFOTJD� BOE� QPQVMBUJPO�
HFOFUJD�TUVEJFT��
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