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For a long time, pathological studies of red blood cell membrane and membrane 

interference have been based on indirect assays. Actually, the relation between molecule 
structure and function alteration [10] is more obvious. All over the world are many studies 
about benefic effects of some medicamentary substances and their possible adverse 
reactions [2,5,6,9], but a small number of studies made a point to the effect of new synthesis 
drugs on osmotic resistance of erythrocyte membranes and membranes permeability. Our 
study goal is the effect of administration of a new salicylic synthesis derivative like a possible 
medicament on rats erythrocyte membrane. This chemical synthesis product is the amide of 
chlor salicylic acid with sulphanilamide (5 ClSA-SA) (6) and it has been administrated 
intraperitoneal. The results shows an increasing membranes fragility by increasing 
hemolysis grade in hypotonic solutions depending on the days of administrations. This is 
possible to be issue of some toxic action of the synthesis product used in this experiment. 
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The high number of substances with possible therapeutic effects (in 
animals and humans) demanded profound studies (first in laboratory animals 
afterwards in humans) to determine the effect on erythrocyte integrity (4). This 
experiment has been done to estimate the impact in vivo of a new synthesis 
product (the amide of chlor salicylic acid and sulfanilamide) on erythrocyte 
membrane (8). 
 

Materials and methods 
 

Were studied 15 Wistar rats divided into 3 experimental groups of 5 rats 
each: one control and two experimental. A solution contained 0,44 mg 5 ClSA-SA/g 
m.c./day was administrated intraperitoneal to Wistar rats in experimental batches 
for 5 days consecutively (E1) and 7 days consecutively (E2). In control sample it 
was administrated the same quantity of distilled water. 5 ClSA-SA dose contained 
the equivalent of 1/10 DL50 salicylamide. 

Blood samples were taken from cord as follows: at the begging of 
experiment from one rat in control sample, in 24 hours after the 5th administration 
from E1 and  another 2  rats in control sample, in 24 hours after the 7th 
administration from E2 and another 2 rats in control sample.  

Was determined the hemoglobin with Coulter Maxm Beckman Hematology 
Automatic Analyzer and the osmotic pressure of erythrocyte membrane was 
expressed by hemolysis grade with Drabkin`s method and Perkin-Elmer 
spectrophotometer (λ=540 nm). 
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Results and discussions 
 

Tables 1, 2, and 3 and graph 1 shows the results. 
Table 1  

The mean values of hemoglobin (Hb) in control and experimental batches 
 C E1 E2 

Hb 
g/100ml 

13.29±0.45 12.20±0.23 11.16± 0.32 

 
Table 2 

The minimum and maximum osmotic resistance (R.O.) of the erythrocyte 
membrane in control and experimental batches 

 C E1 E2 

R.O.max. 
% NaCl 

0.300 0.300 0.300 

R.O.min. 
% NaCl 

0.550 0.800 0.800  

 
 

Table 3 
The hemolysis grade in NaCl hypotonic solutions in control and experimental 

batches 
% NaCl C E1 E2 

0 100 100 100 
0.300 91.10 91.32 92.4 
0.350 66.22 81.19 85.7 
0.400 59.06 43.75 45.05 
0.450 5.20 8.85 10.94 
0.500 3.04 3.12 3.86 
0.550 0.85 2.5 2.89 
0.600 0 1.56 2.89 
0.650 0 1.56 2.89 
0.700 0 1.56 2.89 
0.750 0 1.56 2.89 
0.800 0 1.56 2.89 

 
The hemoglobin average values (table 1) were within the physiological 

limits (7) in all 3 groups, in E2 the values were lower then E1 (-8.52%) and then 
control sample (-16.02%). These values are located at the inferior limit in specialty 
literature database (7). 

Maximal osmotic resistance (table 2) was identical in all batches (at 0.3% 
NaCl) and between the physiological limits -Hoffman et al. cited by Ghergariu, 
2000, (3). Minimal osmotic resistance in control sample was at 0.55% NaCl 
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concentration within the physiological limits according to Czapp et al.., cited by 
Ghergariu et al. (2000) (3),  but in experimental groups was decreased from 0.55% 
NaCl to 0.8% NaCl; at this concentration a higher hemolysis grade (+85.25%) can 
be seen in E2 as compared to E1. 
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Graph 1 - The hemolysis grade in control and experimental batches 

 
We were observed that the erythrocyte membrane fragility was increased 

after 5 administrations of the new synthesis derivatives product. Also hemolysis 
grade was increased at all hypotonic solutions with the increasing number of 
administrations. In vitro experiments shows that some metabolites of salicylic acid 
derivatives acts at different sites of the GSH and hemoglobin pathways ultimately 
producing increased erythrocyte fragility with consequent hemolysis (12). 

Other experiments show that the derivatives from different substitution 
upon benzene nucleus had different effects on membranes (2). 

This new synthesis product proved out to decrease the reduced 
glutathione (GSH) (our study is almost ready for publication). GSH has many 
metabolic functions, xenobyotic metabolizing and red cell protection being two of 
those (1,11). 

The fragility of the cellular plasma membrane is, however, dependent on 
the integrity of the physiological antioxidant system. Xenobyotics are able to 
generate free radicals determining the decrease of the antioxidant protection 
capacity. 

Conclusions 
 

The new synthesis derivative product, the amide of chlorsalicylic acid and 
sulphanilamide, decrease hemoglobin and increase the fragility of cellular plasma 
membrane. 
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There is a direct correlation between erythrocyte membrane affection and 
the number of administrations, because of the toxicity induced by these new 
salicylic acid synthesis derivatives.  
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