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GSH (γ-glutamylcysteinylglycine) is a sulfhydril (-SH) antioxidant, antitoxin and 
enzyme cofactor which is an important component of the cellular detoxification of 
reactive oxygen species (ROS). Being water soluble it is found mainly in the 
cytosol and other aqueous phases of the living system and thus constitute one of 
the most important intracellular antioxidants (10,7,9). GSH plays a role in 
removing various toxic chemicals and drugs from the body. As a result glutathione 
levels in the body are reduced by exposure to heavy metals and the chemicals used 
in chemotherapy (6). Sulfanilamide was the first sulfonamide discovered in this 
class of antimicrobial agents and its structure is considered to contain the 
minimum pharmacophore. They prevent or limit bacterial multiplication. Salicylic 
acid (2-hydroxybenzoic acid), is the basic substance of the salicylates which are 
non-steroidal anti-inflammatory drugs (NSAIDs). Salicylic acid and methyl 
salicylate (ester) (methyl 2-hydroxybenzoate) are the main therapeutically used 
substances of this group. This study was carried out to investigate the effect of a 
new synthesis product in comparison with the effect of sulfanilamide on GSH 
values in intraperitonally injected Wistar rats.  
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Introduction 

 
Reduced glutathione (GSH), the most abundant non-protein thiol compound 

in mammalian cells, is biosynthesized from amino acid precursors. The thiol group 
(-SH) dominates its chemical reactivity, which includes one-electron and two-
electron oxidation-reduction processes. Glutathione acts as a co-substrate for 
glutathione peroxidase and dehydroascorbate reductase, and as a product of 
glutathione reductase-catalyzed reactions. GSH can act as a direct scavenger of 
almost all noxious free radicals, such as HO-, O2

- and other oxygen-, carbon- 
and nitrogen-centered free radicals and itself is converted into the relatively 
stable GS (2). 
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Many drugs undergo metabolic transformation. The main site of drug 
metabolism is the liver, although other tissues may also participate. The end result 
of all these transformations are more polar then the parent drugs. Highly polar 
drugs are poorly transported across cell membranes readily excreted via kidney 
(filtered through the glomerulus and not reabsorbed by the tubules). Such drugs are 
usually not appreciably metabolized. Substances with high lipid/water partition 
coefficients pass easily across membranes and also diffuse back readily from the 
tubular urine through the renal tubular cells into the plasma. Such substances tend 
to have a very low renal clearance and a long persistence in the body. These lipid 
soluble drugs must first be polarized to facilitate their excretion (5)   

Many pharmaceutical products are oxidants capable of depleting GSH from 
the liver, kidneys, heart and other tissues (4). 

This study was carried out to investigate the effect of a new synthesis 
product, amide of chlorosalicylic acid with sulphanilamide, on blood GSH and 
hemoglobin (Hb) value, compared with the sulphanilamide action. 

  
Materials and Methods 

 
This study was carried out on 12 Wistar rats divided in 4 experimental 

batches (P, P’, SA, SA’) and one control batch (C) with 7 rats. 
Drug administration to the rats of the new synthesized product (P), and, 

respectively, sulphanilamide (SA), has been done intraperitonally for seven 
consecutive days. To the control batch, the same volume of distilled water was 
administrated. 

The first blood sample was taken 24h after the 5th administration, the second 
- 24 h after the 7th administration, the latter after euthanasia. 

Blood sampling from the control batch was done at the beginning of the 
experiment, as well as after the 5th and 7th day as for the other batches. The 
quantities of SA and P administered were 0.25mg/g body mass/day and 0.44mg/g 
body mass/day, respectively. These values were evaluated by stoechiometric 
calculations of therapeutic dosis of salicylamide (1/10DL50=0.185mg). 

GSH was measured quantitatively at a Perkin-Elmer spectrophotometer 
through Beutler et al. method (1), at 412nm of yellow color developed by adding 
5,5’-dithiobis(2-nitrobenzoic acid) to sulphahydril compounds. The results were 
expressed as µmol GSH/gHb. Hemoglobin (Hb) was determined through Drabkin 
method (3) at the automatic analyzer BEKMAN COULTER. 

 
Results and Discussions 

 
The experimental data are presented in Tables 1 and 2 and Figure 1. 
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Table 1. 
GSH and Hb mean values in the control batch (C) and experimental 

batches (P, SA) after the 5th administration 
 

 C P SA 
GSH 

μmol/gHb 
0.615 0.252 0.499 0.181 0.581 0.174 

Hb 
g/100ml 

13.29 0.19 12.21 0.29 11.54 0.31 

  
Table 2. 

GSH and Hb mean values in the control batch (C) and experimental 
batches (P’, SA’) after the 7th administration 

 
 C P’ SA’ 

GSH 
μmol/gHb 

0.615 0.252 0.543 0.274 0.602 0.096 

Hb 
g/100ml 

13.29 0.19 11.16 0.15 8.05 0.27 
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The relationship between the chemical structure of medicinal agents and their 

biological activity is a fundamental problem of science. The metabolism of a drug 
may produce various results: an inactive metabolite, change the nature of the 
pharmacological activity, convert an inactive drug to a pharmacologically one, 
convert the drug into toxic products. 

The liver is the primary site, the most important organ for the drug 
metabolism. Here can be oxidative-, reduction-, hydrolysis- or conjugations 
reactions to the hydroxyl, carboxyl and amino polar functional groups.  
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Other cellular processes lead to the production of ROS (reactive oxygen 
species) within a cell. Xenobiotics and many pharmaceutical products are potent 
oxidants, potent free radical generators in the liver, by P450 activation, and they 
effectively deplete GSH (8). GSH is involved in P450 detoxication in the liver, 
kidneys, lungs, intestinal epithelia, and other organs. 

GSH levels decreased more than Hb values in the case of administration of 
the new product as compared with administration of SA. 

 
Conclusions 

 
GSH blood levels from rats to whom the new synthesized product was 

administrated (P) decreased more than the levels at the rats exposed to 
Sulphanilamide (SA). On the other hand, Hb levels decreased more in the rats 
exposed to SA. It is worth mentioning that all measured levels of the test batches, 
with all the differences to the control batch, remained in a  normal range. 
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GSH (γ-glutamil-cisteinil-glicocol) este un antioxidant datorita gruparii tiol (-SH), are rol 
antitoxic şi acţioneaza drept coenzimă, fiind un obstacol important împotriva speciilor 
reactive ale oxigenului (ROS). Datorita solubilitaţii sale în apă el se gaseşte mai ales în 
citosol sau în alte zone hidratate ale organismelor vii, fiind cel mai important antioxidant 
(10,7,9). GSH joacă un important rol în eliminarea diferitelor substanţe chimice toxice din 
organism, prin metabolizarea xenobioticelor şi modularea activitaţii enzimatice. Ca 
rezultat nivelul GSH-ului scade în cazul expunerii la metale grele cât şi la medicamente 
folosite în chemoterapie (6). Sulfanilamida a fost prima sulfonamidă din clasa agenţilor 
antimicrobieni descoperită, cu un conţinut minim de farmacofori. Ele previn sau limitează 
multiplicarea bacteriilor. Salicilaţii, derivaţi ai acidului salicilic (acidul 2-hidroxi benzoic), 
sunt medicamente non-steroidale şi antiinflamatoare (NSAIDs). Acidul salicilic şi 
salicilatul de metil (2-hidroxi-benzoat de metil) sunt cei mai utilizati compuşi din această 
clasă de medicamente. Acest studiu s-a efectuat in vederea urmaririi efectului unui nou 
produs de sinteza administrat intraperitoneal la şobolani Wistar asupra valorii GSH-ului 
sanguin comparativ cu efectul sulfanilamidei.  
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