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ABSTRACT :  

The effects of Sulfaquinoxaline (SQO) when used over a prolonged period for 
anticoccidial prophylaxis or as growth promotant on the hepatorenal performance were 
investigated. To determine the effect on the withdrawal period various tissue levels of 
SQO were also measured. A total of 180 (one day old) chicks were administered a 
prophylactic dose of SQO (1 g/L in drinking water) for 31 days. They were divided into 
three subgroups (60 chicks each). Group A1 given a prophylactic dose of SQO for two 
days followed by two days rest then given a prophylactic dose for another three days. 
Group A2 treated in the same way using therapeutic dose of SQO (2 g/L) and group A3 
treated also in the same way using a toxic dose of SQO (8 g/L) of drinking water. Sixty 
one day old Ross chicks were used as control (group D). 

  Haematological studies revealed anemia. Impairment of hepatorenal performance 
was manifested by a significant decrease in the concentrations of total serum protein, as 
well as an increase in AST, ALT, creatinine, and uric acid. Chronic hepatopathy and 
nephropathy were observed in most chickens. Immunosuppression was indicated by 
hypoglobulinemia and depletion of lymphoid cell populations in the lymphoid organs. 
Higher concentrations of SQO residues were found in the kidney, followed by the liver 
and muscles. The SQO withdrawal period was extended from 15 to 18 days. It was 
concluded that the prolonged administration SQO has a deleterious effect on the 
hepatorenal functions, causes immunosuppression and lengthens the withdrawal period 
of the drug.   
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INTRODUCTION : 

In Egypt, broiler chicken industry 
constitutes a very important source of 
animal protein. Infectious diseases remain 
a major problem facing poultry industry. 
Sulfonamides are consistently used for 
combating infectious diseases of poultry 
and as an antimicrobial growth-promoting 
factor. A number of sulfa have been 
implicated in poisoning of poultry, 
moreover the residues of sulfonamides on 
food of animal origin constitute hazards for 
public health. The experiment was 
conducted to evaluate the effect of 
sulfaquinoxaline (SQO) on the hepatorenal 
performance when used for a long period 
as a prophylaxis against coccidia or as a 
growth-promoting factor; SQO residue was 
also estimated to determine the withdrawal 
period.  

 

MATERIAL AND METHODS : 

A total of 180 one-day-old Ross chicks 
were used for this experiment. They were 
administered prophylactic dose of SQO (1 
g/L) in drinking water for 31 days, then 
they were divided into three subgroups:  

A1- (60 chicks) given prophylactic dose of 
SQO for two days, followed by two days 
rest then given prophylactic dose for 
another three days. 

A2- (60 chicks) treated in the same way 
using therapeutic dose of SQO (2 g/L) of 
drinking water. 

A3- (60 chicks) treated in the same way 
using a toxic dose of SQO (8 g/L) of 
drinking water.  

D- 60 one day old Ross chicks were used as 
control which never administered SQO.  

Slaughtering of chickens was begun at 31 
days of age. 

Blood, muscle, liver and kidney samples 
were collected at 12,24,48,96 and 144 hrs 
from the beginning of SQO administration 
(at 31 days of age). Similar types of samples 
were collected at 0,2,4,6,8,10,12,14,16 
and 18 days after stoppage of SQO 
administration.  

Blood samples were used for 
erythrocytic count as followed by [1] and 
determination of Hb [2], PCV [3], MCV, 
MCH and MCHC [4]. Total protein was 
determined as [5], albumin [6], AST and 
ALT [7], gamaglutamate [8], uric acid [9] 
and creatinine in serum [10]. 

Liver, Kidney and muscle were used for 
determination of SQO residues by 
spectrophotometer as [11] and for histopa-
thological studies.   

 

RESULTS : 

The results presented in tables 1 & 2 
summaries the effects of SQO 
administration on the haematological 
picture of the exposed broiler chickens.  

The effects of SQO on total protein, 
albumin, globulin and albumin/ globulin 
ratio in the exposed birds were recorded  in 
tables 3&4. 

The results of enzymatic activities 
(AST, ALT, and -GT) and kidney function 
(uric acid and creatinine) were presented in 
tables 5&6. The residual levels of SQO 
were recorded in tables 7&8. 

The kidneys of group A1 and A2 
chicken showed hypercellularity of some 
glomeruli (Fig. 1). The epithelium of the 
renal tubules especially those of the 
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proximal convoluted tubules showed 
degenerative changes (Fig. 2). In addition, 
focal areas of fibroblastic reaction were 
seen in some cases of group A2. 
Degenerative changes manifested by 
pyknosis, karryorhksis of the nuclei of the 
renal tubular epithelium were seen 
involving the whole nephron (Fig. 3). 

The kidneys from group A3 showed 
prominent changes, but unlike the two 
previous groups, lesions of the renal 
tubular epithelium overcome those of the 
glomeruli and interstitial tissues. Lesions of 
the tubular epithelium include 
degeneration and necrosis (Fig. 4). The 
degenerative changes were manifested with 
severe vaculation (Fig. 5). However, the 
necrotic changes manifested by increase 
eosinophillia of the cytoplasm of these cells 
along with pyknosis and karryolsis of it’s 
nucleus (Fig. 6) These changes were 
prominent the whole length of the nephron 
and especially it’s lower part (collecting 
tubules).  

Liver from chickens of group A1 
showed histopathological changes of mild 
nature, a limited area of hepatic cell 
degeneration (Fig. 7). Liver from chickens 
of group A2 showed focal area of necrosis 
and degeneration were larger and extend to 
involve a relatively large area of hepatic 
tissues and were sometimes associated with 
focal area of lymphoid cell reaction (Fig. 8). 
Dilatation and congestion of hepatic 
sinusoids were seen, area of haemorrhage 
was sometimes observed (Fig. 9). The 
fibroblastic reaction was limited to portal 
area.  

Liver from chickens of group A3 
showed histopathological changes that 
involve the parenchymal cells, the hepatic 

vasculature and the bile duct system. In the 
parenchymal cells, a multiple focal areas of 
necrosis and degeneration were observed. 
The necrotic change of the hepatocytes was 
manifested by increase eosinophillia of the 
cytoplasm, a swelling of the cell and 
pyknosis of the nucleus (Fig. 10). However, 
the degenerative changes were manifested 
by vaculation and cytoplasmlysis with only 
a remnant of cytoplasm appear in the cell. 
Numerous numbers of hepatic cells showed 
evidence of mitosis. Multiple focal areas of 
haemorrhage were infrequently observed 
in between the parenchymal cell of the liver 
(Fig. 11). Blood vessels in the portal tract 
were congested or some time filled with a 
proteinous material and red blood cells 
(Fig. 12). Some bile duct in the area of 
portal tract show papillary hyperplasia of 
it’s lining epithelium (Fig. 13). Such bile 
duct were prominently dilated and showed 
increased number of lining epithelium. 

Cell proliferation was always observed 
in the area of portal tract especially around 
the hyperplastic bile duct (Fig. 14). A focal 
area of lymphoid and mononuclear cell 
reaction was observed in most cases (Fig. 
15). Sometime these areas replace a massive 
number of hepatic cells (Fig. 16). 

Micromorphological changes of the 
spleen from chickens of group A1 were 
limited to a very mild depletion of lymphoid 
cell population of the white pulp (Fig. 17). 
Histopathological examination of spleen of 
chickens from group A2 revealed moderate 
to sever exhaustion of lymphoid cell 
population of the splenic follicle (Fig. 18). The 
white pulp of the spleen from group A3 
chickens showed prominent histopatho-
logical necrosis of hyaline type (Fig. 19). 
These necrotic changes involve the splenic 
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follicle partially or completely. Histo-
pathological examination of bursa fabricius 
from chickens of groups A1 and A2 revealed 
only decrease in the number of lymphoctyes 
observed mostly in the central part of the 
follicle. Fibrotic changes were not observed in 
the bursa in these groups. 

Histopathological examination of the 
bursa of fabricius from chickens of group 
A3 revealed sever changes which involved 
the bursal follicle. In some cases the bursal 
follicle was partially or completely necrosed 
(Fig. 20&21). The necrotic lymphoid cells 
were replaced with esinophillic cellular 
matrix. Necrosis and lysis of lymphoid cells 
were evident by the presence of empty 
spaces, which appeared mostly at the 
periphery of the bursal follicles (Fig. 22). In 
most of all cases of this group both size and 
numbers of bursal follicles were 
prominently decrease if compared to the 
control group. 

The lymphoid tissues of the duodenum, 
the cecal tonsils from chickens of group A2 
showed mild to moderate depletion in the 
lymphoid cells, in some cases. Vaculation 
and necrosis of epithelium of the duodenum 
were sometimes seen (Fig. 23). Haemorrh-
age in the tissues of the intestine was 
sometimes detected in this group. Histopa-
thological examination of the lymphoid 
population of the payr’s patches of the 
duodenum and ceacal tonsils from chicken 
of group A3 revealed sever decrease in the 
number of the lymphoid cells of these two 
organs. The lymphoid tissues of these two 
organs in A3 group were replaced partially 
or completely by fibrous connective tissues 
(Fig. 24).  
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Table (1): Effects of sulphaquinoxaline administration on haematological picture of exposed broiler chickens. 

Time 
(hour) 

Group RBCs 

(106/mm3) 

Hb 
(g/L) 

PCV 
(%) 

MCV 
(Pg) 

MCH 
(Pg) 

MCHC 
(%) 

12 

A1 1.30.14** 7.50.99** 31.50.65*b 23725**b 55.75.0**b 24.182**b 

A2 1.20.18** 7.10.12** 31.000*c 246.215**c 57.04.0**c 22.837**c 

A3 1.50.10** 6.90.32** 0.2947**bc 191.815**bc 451.6**bc 23.71.4**bc 

D 2.60.12 100 0.330 123.65.6 37.31.76 30.00 

24 

A1 1.40.09** 7.40.7** 31.00* 213.015.0** 48.33.3** 23.225** 

A2 1.50.17** 7.20.2** 31.00* 21775** 51.39.0**c 23.966** 

A3 1.40.17** 7.00** 30.00** 211.37.3** 49.51.6*c 230** 

D 2.70.2 10.00 36.30.33 122.37.8 36.32.7 28.50.76 

48 

A1 1.30.21** 7.00** 30.225*b 24338.6**ab 55.58.3**ab 22.70.14** 

A2 1.30.49** 7.00** 3140*c 232.722.9**ac 49.06.1**a 22.112** 

A3 1.30.4 6.50.2** 27.528**bc 20826.4**bc 49.57.4**b 23.50.64** 

D 2.50.21 10.30.16 36.67.0 145.52.7 39.75.5 27.130.53 

96 

A1 1.30.15** 7.20.14 30.50.28*b 224.515**b 53.53.7** 23.60.55** 

A2 1.450.18** 7.170.11** 30.528*c 222.232**c 52.58.1** 23.343** 

A3 1.30.1** 6.50.28**b 26.70.25**bc 21120.5**bc 513.7 24.31** 

D 2.50.1 100 38.00 148.39.0 39.71.6 26.20.66 

144 

A1 1.040.16* 7.10.12** 300*b 19920.4**b 47.40.4**b 23.440**b 

A2 1.50.17** 7.00** 3100*c 203.522.19**c 46.4.9**c 22.50** 

A3 1.20.16* 7.30.14** 26.70.25**bc 22927**bc 62.17.4**bc 21.20.47**b 

D 2.60.12 10.30.33 38.30.33 144.37.3 39.20.73 26.661.2 

*Significant at p  0.05 in comparison with the control. 
**Significant at p  0.01 in comparison with the control. 
The same letter indicates the significant difference between the subgroup. 
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Table (2): Effect of sulphaquinoxaline administration on haematological picture of exposed chickens after the 
stoppage of treatment.  

Time 
(day) 

Group RBCs 
(106/mm3) 

Hb 
(g/L) 

PCV 
(%) 

MCV 
(Pg) 

MCH 
(Pg) 

MCHC 
(%) 

0 

A1 1.60.17** 7.60.12** 31.20.47** 204.729*b 49.55.9** 24.50.46**a 

A2 1.50.14** 7.10.12** 310b** 209.215.8*b 474** 22.80.37**ac

A3 1.40.17** 7.20.13** 300** 220.225**bc 536** 240.57**c 

D 2.50 100 380 1520 400 260 

2 

A1 1.60.17** 7.10.1** 30.30.33** 20826**ab 485.5** 225.5**ab 

A2 1.30.15** 7.20.2** 300** 226.723.6**a 46.39** 22.80.12**a 

A3 1.50.16** 70** 30.50.28** 21226**b 48.75.7** 22.50**b 

D 2.50 100 380 1520 400 260 

4 

A1 1.50.17** 7.60.2** 30.330.33** 22232**ab 4611.7**ab 22.80.16** 

A2 1.30.19** 70** 310.4** 24340**bc 566**ac 22.70.14** 

A3 10.02** 70** 300** 279.76.7**bc 65.51.5**bc 230** 

D 2.50 100 380 1490 391 260 

6 

A1 1.30.27** 70** 30.30.33** 286.618.5** 434*ab 22.80.18**b 

A2 1.60.18** 7.20.11** 31.50.28** 294.322.2** 66.95**ac 22.20.43** 

A3 1.10.* 70** 300** 2730** 640** 230**b 

D 2.50 100 37.50 1520 400 260 

8 

A1 10.17** 7 0**a 30.30.33** 25227**ab 620.4**a 22.80.16** 

A2 1.10.16** 60*ac 310** 213.515**a 594.9**ac 21.51.15** 

A3 1.40.16** 7 0**c 300.33** 210.213.7**b 68.32.9**c 22.60.16** 

D 2.50 100 380 1520 400 260 

10 

A1 1.20.14** 8.20.13** 356*ab 156.34.6**bc 36.71.2*ab 23.60.33* 

A2 1.70.15** 70**a 300**a 17917**a 424**ac 230.4* 

A3 1.50.02** 70**b 300**b 206.624**b 48.35.6**bc 230* 

D 2.80.35 10.51.5 36.50.5 13014b 29.9289 24.41.6 

12 

A1 2.80.15ab 8.20.17**ab 33.60.66*ab 0.1576.8**a 35.60.88*ab 22.30.33*a 

A2 1.30.16**a 7.40.23**a 30.30.33**a 235.632**a 57.80.87**a 24.60.33*a 

A3 1.40.16** 70**b 300**b 2000**b 470**b 230* 

D 2.90.21 10.50.43 381.7 126.3314.8 32.72.9 262 

14 

A1 2.20.3ab 90**ab 330**ab 164.316**ab 39.33.6**ab 240* 

A2 1.40.17*a 310**a 222.224**a 222.224**a 52.76**a 23.50.28* 

A3 1.30.12b 7.2  0.11b 300**b 22922**b 55.35.8**b 23.80.46* 

D 2.50 10.40 350 137.525 36.55 26.80 

16 

A1 2.30.2ab 9.10.67ab 31.30.3* 150.39.7*ab 36.62.7ab 24.30.3* 

A2 1.40.13**a 70.6**a 300** 20921**ac 49.25.3**a 240.7* 

A3 1.40.17**b 7.1.12**b 30.50.28** 228.728**bc 54.25.7**b 23.60.55* 

D 2.30 100 350 122.37.8 36.32.7 28.40.76 

18 

A1 2.50.15ab 9.10.67ab 33.30.3*a 150.39*ab 36.72.4ab 24.30.33* 

A2 1.60.12**a 7.70.1**a 31.50.28**a 183.819**ac 48.53.5**a 25.35* 

A3 1.10.12b 70**b 300** 243.215**bc 55.22.7**b 230* 

D 2.30 100 37.30.33 136.39.7 39.62.4 26.30.33 

*Significant at p  0.05 in comparison with the control. 
**Significant at p  0.01 in comparison with the control. 
The same letter indicates the significant difference between the subgroup. 
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Table (3): Effects of sulphaquinoxaline administration on total protein, Albumin Globulin, and A/G ratio of 
exposed birds during treatment. 

Time 
(hour) 

Group Total protein 
(g/L) 

Albumin 
(g/L) 

Globulin 
(g/L) 

A/G ratio 
 

12 

A1 40.61.9*ab 16.60.3ab 23.80.7b 0.490.4*ab 

A2 453.2*ac 200.2**ac 250.7*c 0.80.05**ac 

A3 461.2*bc 222.6**bc 26.50.5**bc 0.830.11**bc 

D 56.60.4 16.360.4 400.4 0.40.11 

24 

A1 44.51.2*ab 20.10.9 22.31.7*ab 0.90.04**ab 

A2 34.31.8**ac 14.41.7*a 20.91.4**ac 0.690.06**ac 

A3 36.91.5**bc 20.12* 16.81.4**bc 1.190.03**bc 

D 51.60.4 17.30.4 34.31.6 0.500.05 

48 

A1 46.00.5*ab 13.21.1*ab 32.70.6*ab 0.40a 

A2 28.61.2**ac 17.90.4*ac 10.71**ac 16.70.07**a 

A3 38.161.4**bc 110.2*bc 272.2**bc 0.410.02** 

D 51.50.3 18.20.2 32.93 0.550.03 

96 

A1 45.30.5*ab 16.31* 37.50.2*ab 0.430.03*ab 

A2 41.20.5**a 16.40.4* 27.71**bc 00.590.03**ac 

A3 41.30.6**b 16.40.1* 24.91**bc 0.650.02**bc 

D 52.50.3 17.70.2 382.9 0.450.09 

144 

A1 49.20.5*ab 160.4**ab 230.6**ab 0.690.06**ab 

A2 433.1**ac 18.40.5**ac 24.83**ac 0.740.06**ac 

A3 42.92.7**bc 15.60.3**bc 283**bc 0.550.08bc 

D 571.5 210.5 362 0.580.08 

*Significant at p  0.05 in comparison with the control. 
**Significant at p  0.01 in comparison with the control. 
The same letter indicates the significant difference between the subgroup. 
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Table (4): Effects of sulphaquinoxaline administration on total protein, Albumin Globulin,  and A/G ratio of 
exposed birds after the stoppage of treatment. 

Time 
(day) 

Group Total protein 
(g/L) 

Albumin 
(g/L) 

Globulin 
(g/L) 

A/G ratio 
 

0 

A1 29.174.4**ab 9.42**b 19.75.0**ab 0.470.07ab 

A2 16.72**a 8.40.6** 8.53**ac 0.980.08**a 

A3 17.92**b 7.60.3**b 134**bc 0.950.05**b 

D 511 19.30.6 31.71.6 0.60.03 

2 

A1 41.30.9**b 19.90.4**b 21.471.9**ab 920.02**a 

A2 39.72.3**c 18.81.4**c 17.13.4**a 1.440.14**ac 

A3 27.10.1**bc 12.32**bc 14.81**ab 0.830.03**c 

D 51.250.3 25.53.5 25.753.7 0.430.02 

4 

A1 24.53.1**ab 13.81.7**ab 10.71.4**ab 1.280.12**ab 

A2 13.53.5**a 4.53.2**a 91.6**a 0.50*a 

A3 123**b 45**b 91**b 0.440.04b 

D 54.53.5 15.52.5 391 0.390.3 

6 

A1 33.93.2**ab 23.24.7**b 19.61.6**ab 0.720.07*ab 

A2 582.7**a 21.81.3**c 15.150.4**a 1.430.43**a 

A3 39.64.2**b 142**bc 15.50.5**b 1.480.81**b 

D 522 28.80.2 23.20.2 0.560.03 

8 

A1 33.92**ab 17.60.3*ab 165**ab 1.10.01**ab 

A2 21.80.8**ac 8.32**ac 12.40.6**ac 0.40.04ac 

A3 31.70.4**bc 22.54**bc 9.22**bc 2.440.44**bc 

D 50.62 27.20.2 23.72 0.510.03 

10 

A1 34.68.2**ab 17.716ab 16.91.9** 1.040.04**ab 

A2 31.84.6**ac 13.82**a 17.41.4** 0.670.06*a 

A3 29.81.8**bc 11.10.8**b 18.72.4**b 0.70.03b 

D 52.50.4 16.360.4 360.4 0.450.05 

12 

A1 42.52.2*ab 20.31.5ab 221.7**ab 0.920.03*ab 

A2 22.64**ac 14.80.9**ac 5.62ac 20.01**a 

A3 17.22**bc 11.30.7**bc 82**bc 1.740.07**b 

D 54.60.4 17.30.4 370.4 0.460.02 

14 

A1 503ab 22.22.4ab 28.060.7 0.790.07*ab 

A2 47.22a 19.92.9ac 28.12 580.05*ac 

A3 44.42b 16.52.6**b 26.32** 0.640.04*bc 

D 56.50.33 18.20.3 38.31.2 0.470.04 

16 

A1 492.1ab 15.70.8ab 33.91.7**b 0.460.04*ab 

A2 34.82.5**a 16.12.6**ac 18.71**c 0.880.02*ac 

A3 32.80.3**b 12.92**bc 18.71.6**bc 0.630.04*bc 

D 56.60.3 17.70.3 39.53 0.440.02 

18 

A1 49.60.3ab 222ab 28.12**a 0.80* 

A2 301.7a 142**a 15.52.4**ac 0.90.9* 

A3 341.5*b 16.80.9**b 17.33**c 0.850.08 

D 550.3 210.6 342 0.610.1 

*Significant at p  0.05 in comparison with the control. 
**Significant at p  0.01 in comparison with the control. 
Same letter indicates the significant difference between the subgroup. 
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Table (5): Effects of sulphaquinoxaline administration on enzymatic activities, uric acid and creatinine of exposed  
birds during treatment. 

Time 
(hour) 

Group AST 
(IU/L) 

ALT 
(IU/L) 

-GT 
(IU/L) 

Uric acid 
(mg/L) 

Creatinine 
(mg/L) 

12 

A1 16.63*ab 20.4**b 2.130.33** 68.50.64*ab 20.30.18 

A2 17.91.2**a 20.6* 2.10.23** 151.710.2**ac 23.51.8 

A3 18.82.2**b 2.80.3**b 2.860.32** 16718**bc 27.52.1 

D 13.10.9 1.30.2 1.220.67 57.64 20.11 

24 

A1 14.81.2*ab 2.30.9** 20.7**ab 65.24.8*b 201 

A2 21.62.8**a 2.90.4** 3.92.6**a 66.73**c 210.88 

A3 221.1**b 30.2 3.40.62**b 79.72.3**bc 201.2 

D 10.20.3 0.70.02 1.680.16 36.61.7 22.40.26 

48 

A1 1.61.2*ab 2.30.2** 2.270.23** 611.3*ab 17.51.6 

A2 18.61.2**ac 2.70.8** 2.340.18** 771.4**ac 18.52.2 

A3 19.51.4**bc 30.7** 2.580.74** 87.70.14**bc 21.53 

D 8.60.6 1.30.2 1.70.91 54.51.1 18.50.52 

96 

A1 17.380.5*ab 2.20.8** 2.610.35** 85.27.9*ab 15.50.65 

A2 22.350.5**ac 2.30.8** 2.610.61** 114.524**ac 18.50.65 

A3 26.70.4**bc 2.50.2 2.740.13** 14412**bc 19.21.1 

D 8.61.4 1.10.1 1.390.19 411 16.60.12 

144 

A1 180.4*ab 20.4** 2.780.37** 88.61.5*ab 16.50.32 

A2 22.50.31**ac 2.50.4** 2.080.25** 1951.5**ac 18.51 

A3 24.72**bc 2.70.2** 2.320.14** 19918**bc 190 

D 8.80.9 10.07 1.20.21 60.151.5 16.10.38 

*Significant at p  0.05 in comparison with the control. 
**Significant at p  0.01 in comparison with the control. 
The same letter indicates the significant difference between the subgroup. 
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Table (6): Effects of sulphaquinoxaline administration on enzymatic activities, uric acid and creatinine of exposed 
birds after the stoppage of drug. 

Time 
(day) 

Group AST 
(IU/L) 

ALT 
(IU/L) 

-GT 
(IU/L) 

Uric acid 
(mg/L) 

Creatinine 
(mg/L) 

0 

A1 16.51.3*b 1.920.23*b 2.070.36** 61.511 8.50.63 

A2 16.750.64**c 2.170.18** 2.270.67** 87.754.4 10.31.2 

A3 18.62.5**bc 2.60.18 2.510.18** 96.258.8 150.38 

D 151 1.080.01 1.660.04 561.5 17.20.6 

2 

A1 18.70.43*ab 1.90.23*b 2.270.24** 141.65 15.50.65 

A2 19.51**a 2.70.62** 2.350.25** 1055 16.50.55 

A3 201.9**b 2.90.19**b 2.550.34** 16211.6 17.90.35 

D 14.53.5 0.940.18 1.940.01 574 16.50.55 

4 

A1 16.351.3*ab 2.40.87** 2.220.11** 73.851.3 15.80.2 

A2 21.50.72**ac 2.770.02** 2.220.14** 1001.4 17.52.2 

A3 25.51.4**bc 2.960.26** 2.390.27** 17715.5 19.52 

D 12.52 0.930.04 1.840.05 60.45 18.50.3 

6 

A1 160.57*b 2.10.12** 2.460.26** 10413.4 15.70.58 

A2 161.57**c 2.720.88** 2.50.36** 12713 16.70.32 

A3 190.57**bc 2.750.18** 2.50.18** 12814 16.50.32 

D 15.62.1 0.850.09 1.50.02 573 18.80.31 

8 

A1 170.57*ab 1.50.71*ab 1.90.26** 127.918 15.80.31 

A2 180.57**a 2.50.71**a 2.90.31** 14425 15.50.57 

A3 180.57*b 2.90.98**b 2.90.31** 15619 15.80.88 

D 15.62.1 0.850.09 1.50.02 573 18.80.31 

10 

A1 16.90.57 2.440.71 1.520.26* 144.3425 15.30.12 

A2 180.94 2.570.72 2.60.35** 15730 16.50.13 

A3 181.3 2.60.34 2.70.17** 1666.9 160.12 

D 15.52.3 1.080.01 1.660.04 561.5 18.50.6 

12 

A1 15.491.3 2.570.71 2.470.24 193.334.6 9.50.53 

A2 170.057 2.780.25 2.630.1 155.58.6 10.53 

A3 190.57 2.880.42 2.740.98 1634.7 122 

D 14.53.5 0.940.18 1.940.01 574 18.50.55 

14 

A1 14.030.88 2.570.71 2.180.31 140.32.6 12.50.6 

A2 18.30.53 2.870.22 2.61 16425 12.40.63 

A3 18.50.33 2.920.21 2.71 16515 12.50.33 

D 12.52 0.930.04 1.840.25 605 18.50.3 

16 

A1 15.91.8 1.90.92 2.260.25 462 12.70.32 

A2 10.40.7 2.10.37 2.61.1 74.55.8 12.880.13 

A3 120.47 2.30.17 2.71 80.54 13.50.41 

D 15.62 0.930.11 1.840.05 60.45 18.50.3 

18 

A1 13.11.3 1.30.15 1.670.35 42.55 9.20.3 

A2 13.40.39 2.40.13 1.990.37 820.24 12.50.5 

A3 13.50.33 2.50.1 20.1 1000.33 12.70.3 

D 1.562.1 0.850.09 1.50.2 573 18.80.31 

*Significant at p  0.05 in comparison with the control. 
**Significant at p  0.01 in comparison with the control. 
Same letter indicates the significant difference between the subgroup. 
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Table (7): Residual content of sulphaquinoxaline in tissues of birds during 
 the drug administration. 

Time 
(hour) 

Group Muscles 
(mg/kg) 

Liver 
(mg/kg) 

Kidney 
(mg/kg) 

12 

A1 3.70.28ab 6.30.32b 12.40.27b 

A2 4.60.17a 6.80.28c 12.90.01c 

A3 4.80.19b 7.50.69bc 13.20.21bc 

D N.D. N.D. N.D. 

24 

A1 6.80.22b 90.20.24ab 15.30.23ab 

A2 7.21c 10.50.27 16.70.4ac 

A3 9.40.12bc 10.90.8b 18.80.19bc 

D N.D. N.D. N.D. 

48 

A1 8.60.25ab 11.60.24ab 180.38ab 

A2 9.80.33a 12.60.19ac 19.10.39a 

A3 10.70.9b 13.40.11bc 19.30.3ab 

D N.D. N.D. N.D. 

96 

A1 6.40.19ab 8.90.33b 14.20.5b 

A2 7.50.17ac 9.70.34c 14.90.49c 

A3 8.40.1bc 10.50.4bc 17.30.14bc 

D N.D. N.D. N.D. 

144 

A1 9.90.33ab 130.31ab 19.80.1ab 

A2 11.30.34ac 14.50.11ac 21.20.39ac 

A3 12.60.16bc 15.70.2bc 24.40.13bc 

D N.D. N.D. N.D. 

N.D. : Not detectable. 
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Table (8): Residual content of sulphaquinoxaline in tissues of birds after the 
 stoppage of drug administration. 

Time 
(day) 

Group Muscles 
(mg/kg) 

Liver 
(mg/kg) 

Kidney 
(mg/kg) 

0 

A1 5.81.1ab 6.30.14ab 90.33ab 

A2 6.40.13ab 8.10.2a 10.70.2ac 

A3 7.50.23bc 8.160.12b 12.90.46bc 

D N.D. N.D. N.D. 

2 

A1 4.40.2ab 5.30.21ab 8.50.24ab 

A2 5.80.2ac 7.40.19a 10.20.29a 

A3 6.80.24bc 7.50.1b 12.50.56bc 

D N.D. N.D. N.D. 

4 

A1 410.44b 4.80.12ab 80.19ab 

A2 50.23 6.40.26a 9.30.31ac 

A3 5.80.22b 6.570.17b 11.40.32 

D N.D. N.D. N.D. 

6 

A1 3.10.1ab 4.60.24b 7.50.2b 

A2 4.30.18a 4.90.2c 7.70.7c 

A3 5.10.12b 5.90.7bc 10.40.25bc 

D N.D. N.D. N.D. 

8 

A1 2.90.1ab 4.40.24ab 7.10.2ab 

A2 4.10.33a 5.60.18a 80.31ac 

A3 4.60.2b 5.70.26b 9.90.85bc 

D N.D. N.D. N.D. 

10 

A1 2.750.25b 3.50.21b 7.70.67ab 

A2 3.60.17 3.80.28c 8.90.1ac 

A3 3.450.33b 4.90.15bc 9.60.5bc 

D N.D. N.D. N.D. 

12 

A1 2.30.16b 3.150.14b 5.20.12ab 

A2 2.51 3.50.27c 6.70.4ac 

A3 2.880.16b 4.80.15bc 8.90.25bc 

D N.D. N.D. N.D. 

14 

A1 1.90.01b 2.70.12b 3.90.26ab 

A2 1.90.5c 3.20.15 4.50.22ac 

A3 2.450.6bc 3.770.14b 7.280.4bc 

D N.D. N.D. N.D. 

16 

A1 10.33 1.220.29b 1.80b 

A2 10.12 .1550.12 1.990c 

A3 10.28 2.30.3b 3.20.8bc 

D N.D. N.D. N.D. 

18 

A1 N.D. N.D. N.D. 

A2 N.D. 1.40.19 1.80 

A3 N.D. 1.60.28 1.9 

D N.D. N.D. N.D. 

N.D. : Not detectable. 
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Fig. (1) : Kidney showing hypercellularity of the 
glomerular tuft. Group A1, Stain, H&E (X25). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

Fig. (2) : Degeneration of the renal tubular epithelium. 
Group A1, Stain, H&E (X25). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. (3) : Kidney showing degeneration of  
renal tubular epithelium. 

 Group A2, Stain, H&E (X25). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. (4) : Kidney showing severe degeneration of the 
renal tubular epithelium especially those of collecting 

tubules. Group A3, Stain, H&E (X25). 
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Fig. (5) : Kidney showing vaculation of the renal 
epithelium . Group A3, Stain, H&E (X25). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. (6) : Kidney showing focal area of necrosis of the 
renal tubular epithelium. Group A3, Stain, H&E (X25). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. (7) : Liver showing focal area of 
vacular degeneration.  

Group A1, Stain, H&E (X40). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. (8) : A relatively large of hepatic cell degeneration 
with focal area of  lymphoid cell reaction. 

 Group A2, Stain, H&E (X25). 
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Fig. (9) : Degeneration and haemorrhage in the hepatic 
tissues. Group A2, Stain, H&E (X25). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

Fig. (10) : Liver showing necrosis. Group A3, Stain, 
 H&E (X25). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. (11) : haemorrhage in the liver.  
Group A3, Stain, H&E (X10). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. (12) : Blood vessel filled with proteinous material 
and RBCS. Group A3, Stain, H&E (X40). 
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Fig. (13) : Showing bile duct with papillary  
hyperplasia. Group A3,  

Stain, H&E (X40). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Fig. (14) : Liver showing fibroplastic proliferation 
between degenerated hepatic cells. Group A3, 

Stain, H&E (X25). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

Fig. (15) : Liver showing area of cellular reaction.  
Group A3, Stain, H&E (X25). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. (16) : Liver showing large area of cellular reaction 
replacing the hepatic cells. Group A3, Stain, H&E (X25). 
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Fig. (17) : Spleen showing depletion of lymphoid cells of 

the white pulp. Group A1, Stain, H&E (X10). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. (18) : Spleen showing sever exhaustion of lymphoid 

cells of the white pulp. Group A2, Stain, H&E (X40). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. (19) : Spleen showing necrosis 
 of the white pulp. Group A3, 

 Stain, H&E (X25). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. (20) : Showing depletion of lymphoid cell population 

in the central part of the bursal follicle . Group A3, 
Stain, H&E (X25). 
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Fig. (21) : Bursa of fabricus showing necrotic changes 
involving numerous number of bursal follicle .  

Group A3, Stain, H&E, (X10). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

Fig. (22) : Bursa of follicle showing empty spaces denotes 
necrosis and lysis of lymphoid cells. 

Group A3, Stain, H&E, (X25). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

Fig. (23) : Duodenal mucosa showing vaculation and 
depletion of lymphoid cells in the core of the villi. 

Group A2, Stain H&E, (X25). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

Fig. (24) : Duodenal mucosa showing depletion of 
lymphoid cells which was replaced by fibrous c.t.  

Group A3, Stain H&E, (X40). 
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DISCUSSION: 

The results of this investigation 
indicated that anaemia is one of the most 
prominent effects caused by exposure to 
SQO. It could be attributed to deficiency of 
erythropiotic factor and ascorbic acid, 
which formed in the renal tubular 
epithelium. This concept was based upon 
the fact that renal tubular epithelium 
showed varying degrees of degenerative 
and necrotic changes in all tested chickens. 
Similar results were also observed [12& 13], 
who stated that aplastic and haemolytic 
anaemia were reported in chickens as a 
manifestation of SQO toxicity and 
attributed to ascorbic acid deficiency. 
Ascorbic acid deficiency initiated renal 
damage resulted in an increase in the 
capillaries fragility and permeability 
leading to haemorrhage [14]. 

The principal site of ascorbic acid 
synthesis in the chickens was the kidney 
microsoms [15&16] supported our opinion. 
Another explanation for the pathogenesis 
of anaemia based upon the damage of renal 
tubular epithelium that was reported in all 
experimental chickens was given [17&18]. 
They found that SQO when fed to broiler 
chickens over seven days of the therapy 
program cause methaemo-globinaemia and 
alteration in acid-base balance because of 
inhibition of carbonic anhydrase which 
happened as a reflect action of the kidneys 
damage by sulfonamide crystals. 

Inhibition of folic acid synthesis due to 
the renal damage may contributed to the 
development of anaemia [19&20]. 

Haemorrhages were reported in most 
cases of experimental groups especially 

those administrated the therapeutic and 
over dose for long time. These haemorr-
hages occured most constantly in the 
skeletal muscles (thigh and breast) and in 
the parenchymatus organs namely liver, 
intestine, spleen and kidneys. These results 
were inagreement with previous reported 
data [21, 20&14]. 

Restoration of normal haemogram in 
different groups occurred at variable 
periods. Restoration occured two days after 
SQO stoppage in group Al. The normal 
haemogram of A2 and A3 groups was not 
restored till the end of the experiment.  

Anaemia and haemorrhage reported in 
all experimental groups of chickens might 
due to the severe damage of the lymphoid 
tissues from the affected birds' [22]. 

Restoration of the normal values of 
total serum protein and albumin occurred 
at different times in experimental groups. 
However, those administered therapeutic 
and toxic dose along the prophylactic one 
(A2&A3), the restoration did not occur till 
the end of the experiment. Restoration of 
the normal value of total protein in A1 
group was considerably delayed as it 
occurred at 14th day after stoppage SQO.  
Albumin restoration occurred at 12th day 
after stoppage of the drug. 

Restoration of the normal values of the 
serum globulin did not occur in all treated 
groups of chickens (A1, A2&A3)  

Serobiochemical investigation of AST, 
ALT and GT revealed an increase in the 
activity of these enzymes in all chickens 
whether administered a prophylactic, 
therapeutic or toxic dose of SQO. Increased 
level of these enzymes in the serum could 
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be resulted from the escape of these 
enzymes from injured liver cells (ALT& 
AST) or from the damaged biliary 
epithelium (GT), such result was also 
obtained [23&24]. Restoration of such 
enzymes to the normal values was occurred 
within different periods in chickens after 
stoppage of SQO. Restoration was 
considerably delayed in case of AST in A1, 
A2 and A3 groups or sometimes did not 
reoccur till the end of experiment as ALT 
in the same groups. 

Restoration of the normal values of 
AST and ALT was considerably related to 
dose and the duration of exposure. It could 
be also concluded that restoration of these 
enzymes activities are correlated with the 
regenerative process observed in liver. 
Restoration of the GT normal values is 
considerably delayed in A1 and A2 groups. 
The normal values of GT were not 
restored until the end of the experiment in 
A3 group. 

Creatine is excreted in the urine of 
birds before it has been converted to 
creatinine. The excretion of creatinine may 
be one reason that its level doesn't provide 
an accurate measurement of renal function 
[25]. It has been demonstrated that 
increased creatinine level occurred only in 
case of sever kidney damage based on these 
facts. The level of creatinine was increased 
only in the serum of group A3 chickens in 
which severe kidney lesions were reported. 
Change in the serum creatinine levels in 
other groups was of no significance value. 

Restoration of the normal values of 
serum creatinine occurred very rapidly 
after the stoppage of SQO administration 
even in chickens administered an over dose 

and related to rapid excretion of creatinine 
in the urine [25]. 

Hyperuracemia was demonstrated 
nearly in the serum of all experimental 
groups. This hyperuracemia apparently 
might be due to hepatocellular 
degeneration and renal damage. This 
concept was based upon the fact that 
synthesis of uric acid occurred in the liver 
and renal tubular epithelium of birds' [26]. 
Such result was also obtained by [27] who 
stated that hyperuracemia can be expected 
if the glomerular filtration is decreased to 
70 or 80%. The use of nephrotoxic drug 
might also lead to hyperuracemia [28]. 

Hyperuracemia observed in group A3 
chickens did not restore its normal value 
till the end of experiment. Other groups' 
hyperuracemia was restored only after a 
relatively long period at 16th day to 18th 
day after SQO stoppage. The permanent 
micromorphological changes in the renal 
tissues especially in chickens exposed to the 
toxic dose could explain these findings. 

The results of residual analysis revealed 
that SQO was detectable in muscles, liver 
and kidneys of all groups at 12h post 
administration. These residual levels 
continued in elevation till it reached its 
maximum level at 144 h, which represented 
the peak of tissue concentration in muscles, 
liver and kidneys. The residual contents of 
muscles, liver and kidneys were decreased 
to the half of its values after SQO stopped 
in all groups. Residue concentrations were 
continued to decrease till the nondetectable 
value (<1.0 mg/kg). The longest period and 
the highest concentration of residues were 
observed in the kidneys followed by liver, 
and muscles in all groups. A similar result 
was obtained by [29&30], as they found the 
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maximum level of sulfa residue in tissue at 
the last day of administration 

The residue of SQO was not detected in 
kidneys, liver and muscles from group A1 
at 18th day after stoppage of drug. The 
kidneys from groups A2 and A3 which 
administered prophylactic, along with 
therapeutic and overdose of SQO showed 
the highest concentration of the residual 
content and the longest withdrawal time 
where the residues can be detected till the 
end of our experimental period. This means 
that kidneys from groups A2 and A3 
required more time to be free from the 
residues. Because of the residual content in 
the liver of the same groups was less than 
in kidney by 54%, the period needed for 
complete withdraw of the residues from the 
liver was shorter than from the kidney. 

The muscles showed lower levels of 
residual content than in the kidneys and 
liver of the same groups. It also showed the 
shortest withdrawal period when compared 
with those in the liver and kidneys. Residue 
could not be detected in muscles at the 16th 
day after stoppage of the drug. 

From these results we conclude that the 
residual content in different organs and the 
withdrawal time were dose related, it can 
be correlated well with the duration of 
SQO administration. 

The withdrawal times that observed in 
our result were 16 days for A1 group and 
18 days for A2 and A3 groups. These 
groups showed the severest 
histopathological changes in the liver and 
kidneys, which can explained the obtained 
longer withdrawal time. Environmental 
factors as high temperature might lead to 
an increase of water consumption that was 

associated with an increase of drug intake. 
This will contribute to prolongation of the 
withdrawal period [31]. 

Micromorphological changes were 
varied in its severity and distribution 
according to the length of administration 
period and the dose of SQO. The principal 
lesions were observed in the renal tubular 
epithelium, these lesions involving degene-
ration and necrosis of the renal tubular 
epithelium with pyknosis, karryorhksis and 
karryolysis of its nucleus. These necrotic 
changes were observed in A2 and A3 
groups' chickens. These changes could be 
due to the direct action of SQO or might be 
secondary to hypoxia, which resulted from 
anaemia. Acute tubular necrosis or 
degeneration is a primary process; it is an 
important cause of acute renal failure. The 
principal causes of acute tubular necrosis 
and degeneration are eschemia and 
nephrotoxins [32]. Degenerative changes in 
the renal tubular epithelium in chickens 
administered prophylactic dose for a short 
period or only therapeutic dose were of 
mild nature and were represented by 
vaculation and albuminous material.  

Histopathological changes involving the 
renal tubular epithelium, glomeruli, 
interstitial tissues of similar nature were 
recorded [14,33,34&35] 

Amorphous crystalline material was 
observed in the lumen of the collecting 
tubules in most cases. In our opinion, this 
amorphous crystalline material represents 
precipitates of SQO in the tubular lumen. 
Renal crystallization of SQO might be 
occurred as a result of either passive 
tubular reabsorption of water along 
osmotic gradients or from renal tubular 
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secretion of the drugs.  

Sulfamethzine (SFMs) are more soluble 
in alkaline than acidic solution, thus when 
the urine pH decreased, the opportunity of 
SFMs to precipitate increased. Also a 
decrease of water consumption increases 
the chance of crystallization [18]. The 
presence of crystals in the collecting tubules 
blocks it and resulted in dilatation and 
atrophy of the upper part of the nephron, 
thus lead to permanent changes. These 
changes might lead to impairment of the 
renal function which contributed the 
permanent increase of uric acid in those 
groups with sever kidneys damage. SFM 
crystals in the lumen of the collecting 
tubules, renal papillae, renal pelvic were 
also reported [14&34]. Prescience of 
proteinous material and hyaline casts in the 
lumen of tubules in groups (A1, A2 and A3) 
of chickens usually indicates increased 
glomerular permeability of that nephron. It 
has been postulated that protein urea 
associated with proteinous homogeneous 
material in the lumen of the tubules and 
also resulted from nephrotic syndrome 
[14]. 

Macromorpholgical investigation of the 
liver from different experimental groups 
revealed that, detectable gross changes 
were observed in chickens of all groups 
(A1, A2 and A3). In which liver was swollen 
and showed whitish foci response. Lesions 
of a similar nature were recorded [33]. 

Hepatocellular degeneration associated 
with focal area of necrosis were the most 
common histopathological changes 
observed in chickens administered 
prophylactic dose along with therapeutic or 
toxic dose of SQO. The intensity and 

distribution varies greatly among different 
groups of chickens. These changes were 
extended to involve a massive area of the 
hepatic parenchyma in those chickens 
administered toxic dose. Hepatocellular 
degeneration and necrosis were a 
manifestation of the toxic effect of SQO on 
hepatic cells as SFM were eliminated from 
the body [25]. It might also be due to 
hypoxia resulted from anaemia observed 
frequently in all experimental chickens. 
Binding of SQO to plasma protein of the 
serum might also play an important role in 
the disturbance of the metabolism of the 
hepatic cells leading to degeneration and 
necrosis [37]. The lesions following SFM 
therapy attributed to akkergic reaction 
[38]. In our chickens few cases showed mild 
eosinophilic cell infiltration in the liver, this 
indicated that lesions in our experimental 
birds have no allergic basis. 

It appeared that SQO have a 
deleterious effect on the hepatic cell 
parenchyma and might lead to hepatic 
hypofunction. The later was manifested by 
hypoproteinaemia, hypoalbuminaemia and 
increased activity to some serum enzymes 
related to hepatic function. Other groups of 
chickens administered prophylactic dose 
for a short period and/or therapeutic dose 
showed hepatocellular degeneration of mild 
nature and focal distribution. This 
degeneration was of vacuolar type. It might 
due to direct effect of SQO on the hepatic 
cells and was of primary nature 
representing a disturbance of metabolism 
of the hepatic cells. A small focal area of 
cellular reaction of mononuclear and 
lymphoid cells type considered secondary 
manifestation of hepatocellular 
degeneration. Mild fibro-blastic reactions 
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were observed in such cases and represent 
attempts for healing by reconstitution. 
Lesions of a similar nature in the liver were 
listed [13,14,20&35]. 

The immune system of chickens is 
composed of differentiated B- and T-
lymphocytes. T-lymphocytes are found in 
the periarteriolar lymphatic sheath of the 
spleen [39]. However the B-lymphocytes 
are localized in the germinal centers of the 
spleen, bursal follicles, as well as along the 
digestive tract. B-lymphocytes are concer-
ned with antibody production through 
their differentiation into plasma cells, while 
T-lymphocytes are involved in the cell 
mediated immunity [40&41]. Moreover, 
histopathological investigation 
demonstrated that exhaustion of lymphoid 
population involved essentially B-lympho-
cytes, as necrotic process was reported in 
the white pulb of the spleen, bursal follicles, 
payer’s patches of the duodenum and cecal 
tonsils. SQO administrations for chickens 
display a suppression of humeral immune 
responses. This will constitute a serious 
obstacle against any vaccination programs 
and enhance the exposure of chickens for 
secondary viral, bacterial, myotic and 
parasitic infection. 

Immunosuppressive effect reported in 
most of our experimental groups was 
manifested clinically by hypoglobunaemia. 
SFM depress the lymphoid system and 
immune function in birds resulted in the 
development of fecal bacterial granuloma 
in the organs and tissues of the affected 
birds’ [42].  

Mitosis and proliferation of the 
reticuloendothelial cells observed in spleen 
of chickens seriously affected represent an 

attempt of compensatory reaction for 
necrosed lymphoid cells.  

The study showed that broiler chickens 
administered prophylactic and/or thera-
peutic and toxic dose of SQO for long or 
short period developed a variable degree of 
anaemia and hemorrhage in the internal 
organs and muscles. The most severe 
pathological lesions were detected in the 
kidneys followed by the liver. These lesions 
were correlated with the concentration of 
residues of SQO in these organs, 
persistence of its residues and the length of 
the withdrawal period. 

Acute and chronic nephropathy and 
hepatopathy leading to hypofunction of the 
kidneys and liver which were manifested 
clinically by hypoproteinaemia, hypoalbu-
minemia, hypoglobulinemia, 
hyperuricemia, increased concentration of 
creatinine and increased activity of some 
serum enzymes related to hepatic function 
(AST, ALT & GT). This renal and hepatic 
hypofunction have an adverse deleterious 
effect on the productivity of broiler 
chickens. 

The longest withdrawal period was 
observed in the kidneys followed by liver 
and muscles. The presence of a relatively 
higher concentration of residues in the 
tissues and the relatively long withdrawal 
period reported in this study are scientific 
points of considerable importance, as it 
constitute a potential public health hazard. 
A strong regulatory action against violators 
is recommended. A regulatory enforcement 
in reducing illegal residues is also urgent. 

Considering the above mentioned 
findings, it was recommended that the 
usage of SQO for combating infectious 
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diseases of chickens and as antimicrobial 
growth promoting factors must be 
reevaluated, and it is better to resorted to 
other antimicrobial drug or antibiotics. As 
it seems that chickens are highly 
susceptible for SQO adverse effect, 
excessive dosing must be avoided, an ample 
supply of water must be provided. 
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تقييم التعرض الممتد للسلفاكينوكزاليـن على أداء وظائف الكبد والكلى في كتاكيت إنتاج 
  بالأنسجةاللحم بالإشارة إلي بقايا الدواء 

  

  ، ثابت عبد المنعم ابراھيم ،*ضيفى سالم ،  محمود عبد الظاھر
  محمود عبد الناصر ، إيمان عز الدولة جابر .

  

  .*قسم الباثولوجيا والباثولوجية الإكلينيكية -قسم الطب الشرعى والسموم
  جامعة أسيوط . -كلية الطب البيطرى
  

الدم ووظائف الكبـد والكلـى فـى كتاكيـت انتـاج اللحـم عنـد تعرضـها  تم دراسة تأثير السلفاكينوكزالين على مكونات  
لفترات طويلة لهذا العقار المستخدم فى علاج الكوكسيديا أو كمنشط للنمو ،  كما تم تحديد فترة انسحاب الـدواء مـن 

الـروص  كتكوت "عمر يوم" من الجنسـين مـن بـدارى ١٨٠الأنسجة المختلفة فى هذه الدراسة . أجريت الدراسة على 
  الأبيض، حيث تم أقلمتها ووضعها تحت نظام التسمين المعمول به فى المزارع .

جم/لتر مـاء) اعتبـاراَ مـن اليـوم الأول وحتـى اليـوم الواحـد ١أعطيت الكتاكيت جرعة وقائية من السلفاكينوكزالين (
  -والثلاثين ، وقسمت بعدها إلى ثلاث مجموعات :

ى تناول الجرعة الوقائية حتى اليوم الثالـث والثلاثـين ثـم توقـف تنـاول العقـار استمرت ف ) :(A1المجموعة الأولى 
  لمدة يومين ثم أعطيت الطيور العقار لمدة ثلاثة أيام أخرى.

جــم / لتــر مــاء ابتــداء مــن اليــوم ٢اســتبدلت الجرعــة الســابقة بجرعــة علاجيــة مقــدارها  ) : (A2المجموعѧѧة الثانيѧѧة
  العقار لمدة يومين ثم أعطيت الطيور العقار لمدة ثلاثة أيام أخرى. الثاني والثلاثين ثم توقف تناول

جم/لتـر مـاء ابتـداء مـن اليـوم الثـاني ٨استبدلت الجرعة السـابقة بجرعـة سـامة مقـدارها  : ) (A3المجموعة الثالثة
  والثلاثين ثم توقف تناول العقار لمدة يومين ثم أعطيت الطيور العقار لمدة ثلاثة أيام أخرى.

  كتكوت عمر يوم لم تتعرض للعقار طوال فترة للتجربة . ٦٠تم اختيار عدد  ) :Dموعة الضابطة (المج
وقد أوضحت الدراسة حدوث أنيميا فى مجموعـات الـدجاج المختلفـة بالإضـافة إلـى زيـادة نشـاط إنزيمـات الكبـد ،   

معنــوى فــى مســتوى البــروتين الكلــى وهــى الأســبرتات أمينوترانســفيراز والألانــين ترانســفيراز ، والــذى لازمــة انخفــاض 
  لمصل الدم والمصاحب بزيادة ملحوظة فى الكرياتينين والحمض البولى الدالة على انخفاض وظائف الكلى.

وقد أظهرت الدراسات الباثولوجية حدوث تغييرات فى كبـد وكلـى غالبيـة الـدجاج المتعـرض للعقـار . كمـا تبـين أن   
من خلال انخفـاض مسـتوى الجلوبيـولين فـى مصـل الـدم وفقـد تجمعـات الخلايـا  هناك تأثيرات مثبطة للجهاز المناعى

الليمفاوية فى الأعضاء الليمفاوية لهذه الكتاكيت . وقد احتوت الكلى على أعلى مستوى من بقايا الـدواء تلاهـا الكبـد 
  يوماً فى الأنسجة المختلفة . ١٨-١٥ثم العضلات وامتدت فترة انسحاب الدواء من 

سبق أن تعرض الدجاج للسلفاكينوكزالين لفترات طويلة قد أدى إلى تغير فى وظـائف الكبـد والكلـى ممـا  تبين مما
أدى إلى تثبيط مناعة الطيور وامتداد فترة سحب الـدواء مـن الأنسـجة لفتـرات طويلـة ، ممـا يسـتوجب عـدم ذبـح هـذه 

  ئية وإن كان منعه أوجب . يوماً من آخر جرعة علاجية أو وقا ١٨الطيور إلا بعد فترة لا تقل عن 


