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Summary 

 
The comparative study concerning the impact of the product 5-cloro-2-hydroxy-

nitogenyl-sulphamoil-phenyl-benzamide (5ClSA-SA) and its structural component, 
salicylamide (SA) and sulphanylamide (SU) on some hematological parameters 
emphasized: erythrocytes counts, hematocrite and hemoglobin variation in the frame of 
physiological limits but higher values than in control group and than in SA and SU groups; 
higher leukocyte counts comparative to control group, in physiological limits, more 
pronounced than in SA group and lower than in SU group; lower lymphocytes percentage 
comparative to control group but in physiological limits, higher comparative to SA group, no 
significant differences comparative to SU group; higher granulocytes percentage than in 
control group, in physiological frame, lower than in SA group and not significant difference 
comparative to SU group; lower monocytes percentage than in control, SA and SU groups 
but in physiological limits. 

 
The studied product is 5-chloro-2-hidroxy-nitrogenyl-sulphamoil-phenyl-

benzamide, derivate of salicylamide (amide of 5-chlorosalicilic acid with 
sulfanilamide) (5ClSA- SA) sinthetized by Mirabela Pădure from Faculty of  
Industrial  Chemistry and Environmental Engineering  Timisoara based  on prof. dr. 
Xenia Alfa Lupea  former researches (5). 

The structural formula is (5): 

 
Fig.1. 5-chloro-2-hidroxy-nitrogenyl-sulphamoil-phenyl-benzamide  

(Mirabela Pădure – 5) 



LUCRĂRI ŞTIINłIFICE MEDICINĂ VETERINARĂ VOL. XLI, 2008, TIMIŞOARA 
 

 976  

Preliminary studies (5) pointed out 5ClSA-SA antibacterial activity. 
In the perspective of therapeutical use, toxicological studies are a “sine qua 

non” condition. 
Because of some references about 5ClSA-SA components more or less 

hematotoxic effect (1, 6, 10) the study concerning the impact on hematological 
parameters became compulsory. 

 
Materials and methods 

 
The study was carried out on 28 white Wistar male rats with around 300g 

weight, divided in four groups: one control (C) and three experimental (E1, E2, E3). 
The individuals from E groups received i.p. 5ClSA-SA, salicylamide and 

sulfanilamide as follows: 
- E1 – 0.44 mg/kg b.w. 5ClSA-SA; 
- E2 – 0.185 mg/kg b.w. salicylamide; 
- E3 – 0.23 mg/kg b.w. sulfanilamide 
- C – 0,3 ml distillated water 
The dose represented: 
- salicylamide: 1/10 LD50 
- 5ClSA-SA in a dose containing salicylamide 1/10 LD50 
- sulfanilamide in the same dose as in 5ClSA-SA 
The blood samples were drawn at 24 h after seven days of administration. 
The studied hematological parameters were: erythrocytes counts (E) 

(x106/mm3), hemoglobin (Hb) (g/100 cm3), hematocrite (Ht) (%), leucocytes counts 
(L) (x103/mm3), leukograme (%): granulocytes, lymphocytes, monocytes. 

Hematological parameters were determined by authomatic analyzer MS-
9VET in the Laboratory of Biochemistry and Hematology, Faculty of Veterinary 
Medicine Timisoara. 

The obtained data were statistically analyzed by ANOVA method and 
Student test. 

 
Results and discussions 

 
Hematological parameters (erythrocytes count, hematocrite, hemoglobin) 

are summarized in the table 1. 
 Table 1 

Mean values of hematological parameters consecutive 5ClSA-SA, 
salicylamide and sulfanilamide administration 

Hematological 
parameters 

Group X±Sx SD Confidence 
interval 95% 

C 7.01±0.09 0.24 0.43 
E1 8.67±0.24 0.63 0.43 
E2 7.06±0.35 0.92 0.43 

 
Erythrocytes 

x106/mm3 

E3 5.65±0.38 1.0 0.43 
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C 43.73±0.27 0.72 2.22 
E1 49.57±1.54 4.08 2.22 
E2 42.2±1.72 4.56 2.22 

 
Hematocrit 

% 
E3 36.94±1.79 4.73 2.22 
C 13.5±0.15 0.4 0.36 
E1 11.19±0.14 0.38 0.36 
E2 10.37±0.3 0.8 0.36 

 
Hemoglobin 

g/100ml 
E3 9.03±0.24 0.63 0.36 

 
Erythrocytes counts were in the frame of physiological limits [6-10 

x106/mm3, Uray, 1992 quoted by Ghergariu et al (2), and 6-17 x106/mm3 after 
Meingassner and Schmook (3)] in both C and E groups. 

Comparative to C group in E1 and E2 groups erythrocytes count was 
higher, the differences being significant (p<0.01) in E1/C and not significant 
(p>0.05) in E2/C but significantly (p<0.05) lower in E3/C. 

At the end of experiment the lowest values were in E3 group (SU), followed 
by E2 (SA) and E1 (5ClSA-SA) (E2/E1: -18.56%, p<0.01; E3/E1: -34.83%, p<0.001; 
E3/E2: -19.57%, p<0.05). 

The decrease of erythrocytes counts consecutive sulphonamides and 
acetylsalicylic acid was mentioned by other authors Pop (6), respectively Merchant 
and Modi (4). 

Merchant and Modi (4) pointed out that acetylsalicylic acid suppress the 
rate of erythropoiesis in the marrow. 

Merchant and Modi (4) considered that intravascular hemolysis may be a 
major contributing factor for the reduced erythrocytes counts. Hemolysis was 
described after sulfanilamide, salicylamide and 5ClSA-SA administration, in the 
same experimental conditions as for the present study by Letitia Stana et al (8) 

The hematocrite values were in the frame of physiological limits, 35.8-
43.6% after Uray, 1992, quoted by Ghergariu et al (2) and 36-48% after 
Meingassner and Schmook (3) in both C and E groups, excepting E1 group were 
hematocrit value was higher than the maximum admitted value. 

After seven days of administration, hematocrit value was comparative to C 
group significantly (p<0.01) higher, in E1 group (E1/C: +13.25%), not significant 
(p>0.05) lower in E2 group (E2/C: -3.47%); and significantly (p<0.01) lower in E3 
group (E3C: -15.52%). 

In the group E2 (SA) and especially in the group E3 (SU) the hematocrit 
values were lower than in the group E1 (5ClSA-SA) (E2/E1: -14.84%, p<0.01; E3/E1: 
-36.94%, p<0.001). Not significant differences were between groups E3 (SU) and 
E2 (SA) (E2/E3: -12.48%, p>0.05). 

Hemoglobin values were between physiological limits in C and E1 group, 
but lower in E2 and E3 groups. 

In comparison to C group in all E groups hemoglobin values were 
significant lower (p<0.001) (E1/C: -17.11%, E2/C: -23.18%, E3/C: -33.11%). 
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The lowest hemoglobin level was reached in E3 group (SU) followed by E2 
(SA) and E1 (5ClSA-SA) (E2/E1: -12.85%, p<0.05; E3/E1: -24.11%, p<0.0001; E3/E2: 
-12.92%, p<0.001). 

The significant decrease of hemoglobin level consecutive sulphonamides 
administration was demonstrated by Pop (6) and Ghergariu et al. (2) and 
consecutive acetylsalicylic acid by Merchant and Modi (4) too. 

The hemoglobin level decrease after sulphonamide administration could be 
a consequence of methemoglobine level increase, because of catalase inhibition 
(7). 

The leukograme parameters dynamics is presented in table 2. 
Table 2 

The leukograme parameters mean values 
Parameter Group X±Sx SD Confidence 

interval 95% 
C 5.19±0.12 0.33 0.6 
E1 6.93±0.21 0.56 0.6 
E2 5.77±0.16 0.42 0.6 

 
Leukocytes 
x103/mm3 

E3 9.86±0.75 1.99 0.6 
C 72.66±1.43 3.78 2.79 
E1 58.74±0.44 1.16 2.79 
E2 40.43±0.27 0.71 2.79 

 
Lymphocytes 

% 
E3 61.23±3.14 8.31 2.79 
C 13.07±0.35 0.93 2.29 
E1 38.6±0.63 1.66 2.29 
E2 56.19±0.27 0.7 2.29 

 
Granulocytes 

%  
E3 37.19±3.01 7.97 2.29 
C 3.12±0.14 0.38 0.21 
E1 2.84±0.06 0.17 0.21 
E2 3.16±0.07 0.18 0.21 

 
Monocytes 

% 
E3 3.06±0.13 0.33 0.21 

 
Leucocytes counts varied in the frame of physiological limits [8-12 

x103/mm3, after Uray, 1992 quoted by Ghergariu et al. (2); 6-17 x103/mm3, after 
Meingassner and Schmook (3)] in E1 and E3 groups but in C and E2 groups were 
lower than the physiological limits. 

Comparative to C groups, leukocytes counts were higher in E groups 
(E1/C: +33.52%, p<0.0001; E2/C: +11.17%, p<0.05; E3/C: +89.98%, p<0.0001). 

The higher leukocytes count value was registered in E3 group (SU) and the 
lowest in E2 group (SA) (E2/E1: -16.73%, p<0.01; E3/E1: +42.27%, p<0.01; E3/E2: 
+70.8%, p<0.001). 

The obtained results are in agreement with those obtained by Merchant et 
Modi (4) in acute and chronic intoxication with acetylsalicylic acid, but in opposite to 
other authors, as Raybak (1992), quoted by Merchant and Modi (4), which 
registered leukopenia (N.B. values under physiological limits were in E2 group/SA) 
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too. The authors (4) explained leukocyte counts dynamics by increase of 
leucopoiesis in marrow of treated animals. 

Leukocytes count increase consecutive sulphonamides administration was 
emphasized by Pop (6) and Ghergariu et al (2) but followed by leukopenia. To be 
mentioned: the exposure period (6), and the doses (2), was higher than those 
accepted in the sulphonamide therapy schedule.  

Lymphocyte percentage was in the frame of physiological limits [50-80 %, 
after Uray (1992), quoted by Ghergariu et al (2)] in C, E1 and E2 group. In all E 
groups lymphocytes percentage were significant lower than in C group (E1/C: -
19.15%, p<0.0001; E2/C: -44.35%, p<0.01; E3/C: -15.73%, p<0.01). 

In E groups, lymphocytes percentage, comparative to E1 group (5ClSA-SA) 
decreased in E2 group (SA) (E2/E1: -31.17 %, p< 0.0001) and increased in E3 group 
(SU) (E3/E1: +4.2%, p>0.05). 

The most severe decrease, under physiological limits, of lymphocytes 
percentage was in E2 group (SA), result similar to those of Raybak (1992), quoted 
by Merchant and Modi (4) consecutive acetylsalicylic acid administration. 

Lymphocytes percentage dynamics in E3 group (SU) comparative to C 
group,lymphopenia, was different from those registered by Pop (6), lymphocitosis. 

Granulocytes percentage was between physiological limits (3) and values 
mentioned by automatic MS-9VET, excepting E2 group.  

Granulocytes percentage increased significantly in E group comparative to 
C group (p< 0.0001) ( E1/C: + 195.33%; E2/C: +329.91%; E3/C: +184.54%) 

The highest granulocytes percentage, comparative to E1 group (5ClSA-SA) 
was in E2 group (SA) (5ClSA-SA)(E2/E1: + 45.56%, p<0.0001) no significant 
differences was between E3 (SU) and E1 group (E3/E1: -3.65%) (5ClSA-SA). 

The results obtained in E2 group (SA) are opposite to those of Raybak 
(1992), quoted by Merchant and Modi (4) but the granulocytes percentage 
decrease tendency (E3 group) was described by other authors too (6, 9,10). 

Monocytes percentage was in frame of physiological values in both C and 
E groups (0-5%, after Meingassner and Schmook - 3).  

Not significant (p>0.05) dynamics, up and down comparative to C group 
was registered in E groups (E1/C: -8.97%, E2/C: +1.28%, E3/C: -1.92%). 

The mean monocytes percentage were higher in E2 (SA) and E3 (SU) 
group comparative to E1 (5ClSA-SA) (E2/E1: +11.26%, p<0.05; E3/E1: +7.74%, 
p>0.05). 

 
Conclusions 

 
The comparative study concerning the impact of the product 5-cloro-

hydroxy-nitrogenyl-sulphamoil-phenyl-benzamide (5ClSA-SA) and its structural 
component, salicylamide (SA) and sulfanilamide (SU) on some hematological 
parameters emphasized: 
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• erythrocytes counts, hematocrite and hemoglobin variation in the 
frame of physiological limits but higher values than in control group 
and than in SA and SU groups; 

• higher leukocyte counts comparative to control group, in 
physiological limits, more pronounced than in SA group and lower 
than in SU group; 

• lower lymphocytes percentage comparative to control group but in 
physiological limits, higher comparative to SA group, no significant 
differences comparative to SU group; 

• higher granulocytes percentage than in control group, in 
physiological frame, lower than in SA group and not significant 
difference comparative to SU group; 

•  lower monocytes percentage than in control, SA and SU groups but 
in physiological limits. 
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