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ABSTRACT 

Background: Chronic kidney disease (CKD) is characterized by impaired kidney function, progressive 
kidney damage, unbalanced gut microbiota and disrupted intestinal mucosal barrier function. The damaged 
intestinal barrier functions mediated mostly by urea, allows influx of toxic products such as indoxyl sulphate 
that cause systemic inflammation. Activated charcoal is a universal antidote for the majority of poisons. 
Activated charcoal was suggested as a supplementary treatment for patients with CKD to remove waste 
products such as urea, indoxyl sulphate and other toxins  . 

Objectives: This study was designed to investigate the possible role of activated charcoal in limiting the 
influx of intestinal bacterial toxins to systemic circulation to limit progression of CKD in albino rats. 

Material and Methods: Forty male white albino rats were divided into 4 equal groups. Sham operated 
control group (Group I): rats in this group were subjected to all steps of 5/6th nephrectomy except for kidney 
removal and sacrificed after 6 weeks, 5/6th nephrectomised group (Group II): were subjected to 5/6th 
nephrectomy operation, early charcoal treated 5/6th nephrectomised group (Group III ): were subjected to 
5/6th nephrectomy operation and charcoal treatment (4g/kg/day) started immediately after operation for 6 
weeks, and late charcoal treated 5/6th nephrectomised group (Group IV): were subjected to 5/6th 
nephrectomy operation and charcoal treatment started 2 weeks after operation continued for 4 weeks . 

     Body weight and arterial blood pressure were measured before scarification after 6 weeks. Level of 
creatinine, urea, indoxyl sulphate and C- reactive protein were determined in the serum. Histological studies 
of pieces of terminal ileum and colon stained hematoxylin and eosin were done. Renal fibrosis index was 
assessed in remnant kidney stained with Masson Trichome . 

Results: Group II had elevated serum level of urea, creatinine, indoxyl sulfate and C- reactive protein, 
colonic erosions and renal fibrosis compared to control group.  Group III showed decreased level of serum 
creatinine, urea, indoxyl sulphate and C-reactive protein with partial restoration of the colonic mucosal 
integrity and reduction in renal fibrosis. Group IV had altered serum creatinine, urea and C- reactive protein 
but not serum indoxyl sulphate. Arterial blood pressure elevated in all studied groups compared to control 
group and was not affected by charcoal administration. 

Conclusion: Activated charcoal has the ability to limit progression of CKD and the fibrotic changes in the 
kidney as well as to limit the associated intestinal barrier disruption, and the early therapy was more 
significant compared to late interference . 
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INTRODUCTION 
     Chronic kidney diseases (CKD) remain 
a major public health burden, and its 
prevalence is constantly growing.   

     In CKD, the colon becomes the major 
excretory organ to maintain body 
homeostasis. This adaptive response leads 
to severe consequences for the gut 
environment. Serum urea accumulation 
during CKD increases urea in ux into the ?
intestinal lumen, where urease producing 
bacteria hydrolyze it into ammonia and 
ammonium hydroxide, consequently 
increasing intestinal pH and promoting 
mucosal irritation and structural 
alterations to the gut barrier (Macfarlane 
and Macfarlane, 2011). The damaged 
“leaky gut” allows translocation of 
bacteria and toxins into the systemic 
circulation, promoting chronic 
inflammation which drives adverse 
cardiovascular outcomes and CKD 
progression (Lau et al., 2015). 

     High serum levels of indoxyl sulfate 
and p-cresol sulfate negatively correlate 
with kidney functions and have been 
considered essential factors in the 
development of systemic in ammation. ?
Also, indoxyl sulphate accumulation was 
found to cause interstitial fibrosis in renal 
tubular cells (Liu et al., 2018). The in ux ?
of these uremic toxins from the intestine 
increases and may affect the renal 
functions. Trials to limit influx of these 
toxins from the intestine which may help 
to decrease progression in CKD 
(Vanholder and Glorieux, 2015). 

     Activated charcoal has been shown to 
remove waste products such as urea, 
indoxyl sulphate and other urinary toxins, 
and augment the dialysis process 
(Schulman, 2012). 

     Administration of activated charcoal in 
animal models of chronic renal disease 
has been shown to reduce oxidative stress 
and inflammation and retard progression 
of renal disease (Bolati et al., 2012). The 
effects of activated charcoal have been 
primarily attributed to its ability to limit 
formation and absorption of indoxyl 
sulfate and p-cresol sulfate (Ito et al., 
2013). 

     This study was designed to investigate 
the possible role of activated charcoal in 
limiting the influx of intestinal bacterial 
toxins to systemic circulation to limit 
progression of CKD in experimental 
albino rats. 

MATERIALS AND METHODS 

     The present study was performed on 40 
adult male albinos Wister rats initially 
weighing 150-250g. The rats were 
purchased from Research Institute of 
Ophthalmology (Giza). They were 
maintained in the (MASRI) Animal House 
in animal cages (50× 30 × 20 cm) each 
cage contained 5 rats under controlled 
conditions of temperature (25±2 °C) and 
relative humidity of 50-70%. Rats were 
allowed standard pelleted chow and tap 
water ad libitum with normal light/ dark 
cycle. They were acclimatized to the 
laboratory conditions for a week prior to 
experimental procedures to decrease the 
possible discomfort of animals.  
     Animals were not exposed to 
unnecessary pain or stress and animal 
manipulation was performed with 
maximal care and hygiene. Surgical 
procedure ran under anesthesia to avoid 
induction of pain in animals. At the end of 
experiment, animals were killed by 
overdose of anesthesia. Animal remains 
disposal occurred by incineration. 
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Experimental design:  
     Rats were divided into 4 equal groups. 
Sham operated control group (Group I) 
were subjected to all steps of 5/6th 
nephrectomy except for kidney removal, 
5/6th nephrectomised group (Group II) 
were subjected to 5/6th nephrectomy 
operation (Sugano et al., 2008), early 
charcoal treated 5/6th nephrectomised 
group (Group III) were subjected to 5/6th 
nephrectomy operation and charcoal 
treatment started immediately after 
operation for 6 weeks, and late charcoal 
treated 5/6th nephrectomised group 
(Group IV): were subjected to 5/6th 
nephrectomy operation and charcoal 
treatment started 2 weeks after operation 
continued for 4 weeks. Rats were 
sacrificed after 6 weeks of starting the 
experiment. 
Charcoal treatment: activated charcoal 
powder (Vaziri et al., 2013) with little 
modification) was dissolved in 15ml 
warm distilled water, and then given in the 
morning by gavage to the rats in a dose of 
4 g/kg/day. The charcoal solution was 
freshly prepared daily . 

5/6th nephrectomy: After isoflurane 
anesthesia, the rat was put in prone 
position, a small incision was made on the 
back of the rat to expose the kidney and 
the right kidney and two third of the left 
kidney was removed with one week apart 
under ether anesthesia. The incisions were 
closed using 2-0 chromic catgut for the 
muscle and silk thread for the skin Sugano 
et al. (2008). Asepsis using Baneocin 
antibiotic powder (Bacitracin + 
Neomycin, Pharco pharmaceuticals Co., 
Egypt) was insured during the operation 
and daily after that till wound healing. 

Experimental Procedures: Body weight 
and arterial blood pressure were 
determined for all groups initially and one 
day before sacrification. Arterial blood 
pressure (SBP, DBP and MPB) was 

measured using the non-invasive small 
animal tail blood pressure system 
(NIBP200A, Biopac systems Inc; USA). 
     On the day of sacrification, overnight 
fasted rats were anesthetized with i.p. 
injection of thiopental sodium (EIPICO, 
Egypt), in a dose of 40 mg/kg B.W . 
     Blood samples were collected for 
determination of serum level of creatinine 
(Bartles et al., 1972) and urea (Fawcett 
and Soctt, 1960) by a calorimetric method 
using kits supplied by Bio-Diagnostic, 
Egypt. Indoxyl sulphate was determined 
by Eliza technique using kits supplied by 
Shanghahi YL Biotecin Co.,Ltd., serum 
CRP (Quantitative Level), according to 
Mitra and Panja (2005), using kits 
supplied by BioVendor-
Laboratorn?medic?naa.s, Karasek, Brno, 
Czech Republic. 
Histological studies: Samples of terminal 
ileum and colon were fixed in 10% 
formalin, embedded in paraffin, cut into 4-
µm sections and stained with hematoxylin 
and eosin. Samples of remnant kidneys 
were fixed10% formalin, embedded in 
paraffin, cut into 5-µm sections and 
stained with hematoxylin and eosin. In 
addition, glomerular sclerosis and renal 

brosis were assessed by Masson? -
trichrome staining. The proportion of the 

brotic area was measured using Image? -
Pro Plus 3.0 (Media Cybernetics, Silver 
Spring, MD, USA) (Kelly et al., 2004). 
Images were digitized and captured with a 
CCD camera connected to a personal 
computer . 

Statistical analysis: 
     All results in the present study were 
expressed as mean ± SEM of the mean. 
Statistical Package for the Social Sciences 
(SPSS, Inc., Chicago, IL, USA) program, 
version 20.0 was used to compare 
significance between each two groups. 
One -Way ANOVA (Analysis of 
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Variance) for difference between means 
of different groups was performed on 
results obtained in the study. Differences 

were considered significant by LSD when 
p ≤ 0.05. 

 

RESULTS 
 
Results of serum creatinine, urea, 
indoxyl sulphate and C-reactive protein     
(Table 1): 
     Levels of both creatinine and urea were 
significantly increased in all studied 
groups compared to sham group.  Both 
parameters significantly decreased in early 
and late charcoal -treated groups in 
comparison to 5/6th nephrectomy group. 
Late charcoal -treated group showed non-
significant change in level of both 
creatinine and urea compared to early 
charcoal-treated group. 

     In comparison to control rats, indoxyl 
sulphate level significantly elevated in 
5/6th nephrectomy and late charcoal- 
treated rats in comparison to control rats, 

while it was non-significantly changed in 
early charcoal treated rats.  Indoxyl sulfate 
level showed significant decrease in early 
charcoal treated rats compared to both 
5/6th nephrectomy rats and late charcoal 
treated rats  
     C –reactive protein significantly raised 
in all studied groups in comparison to 
control rats. Upon early and late 
treatment, C-reactive protein significantly 
decreased in comparison to 5/6th 
nephrectomy group. Late charcoal-treated 
group showed non-significant change in C 
–reactive protein level compared to early 
charcoal treated one. 

 
 

Table (1): Serum level of creatinine, urea, indoxyl sulphate and C-reactive protein in 
all studied groups (Mean ± SEM) 

 
Groups 

Parameters Group I Group II Group III Group IV 

Creatinine (mg/dl) 0.6 ±0.04 2.1 ±0.1 
a 

1.5 ±0.08 a, b 
 

1.6 ±0.06 a, 
b 

Urea (mg/dl) 30 ±2.4 118.8±10.8 a 84 ±4.6 
a, b 

91 ±5.7 
a, b 

Indoxyl sulphate (µg/ml) 
 2.7± 0.4 6.1± 0.7 

a 
3.4± 0.7 

b 
5± 0.3 

a, c 
C- Reactive Protein (ng/l) 

 72±10.5 201 ±15.7 a 130 ±13.8 
a, b 

131 ±7.9 
a, b 

a: statistically significant from Group I 
b: statistically significant from Group II 
c: statistically significant from Group III 

 
Arterial blood pressure and body 
weight changes(Table 2):  
      SBP, DBP and MBP significantly 
increased in all studied rats compared to 

control rats. Treated rats showed non-
significant changes in SBP, DBP and 
MBP in comparison to 5/6th nephrectomy 
rats. 
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Table (2): Changes in systolic (SBP), diastolic(DBP) and mean arterial blood (MBP) 
pressure in all studied groups (Mean ± SEM) 

 
Groups 

 
Parameters 

Group I Group II Group III Group IV 

SBP (mmHg) 120 ± 2.3 128 ± 1.7 
a 

128 ± 2.8 
a 

133± 1.5 
a 

DBP (mmHg) 
 86 ± 2 95 ± 1.9 

a 
97 ± 0.8 

a 
100 ± 1.8 

a 
MBP(mmHg) 

 97 ± 1.5 107 ± 1.5 
a 

108 ± 1.6 
a 

112 ± 1.8 
a 

a: statistically significant from Group I 

     In comparison to control rats, body 
weight significantly decreased in 5/6th 
nephrectomy rats early charcoal-treated 
group, while body weight non-
significantly different in late charcoal-
treated group.  Early  charcoal-treated 
group showed non-significant difference 

in body weight changes in comparison to 
5/6th nephrectomy group. Late charcoal-
treated group showed significant increase 
in body weight in comparison to both 
5/6th nephrectomy and  early charcoal-
treated group (Table 3). 

 
Table (3): Changes in body weight  (BW change) and renal fibrosis index in all 

studied groups (Mean ± SEM) 
Groups 

Parameters Group I Group II Group III Group IV 

BW change (gm) 31.2± 2.1 17.6± 1.9 
a 

23.2 ± 1.6 
a 

32.7 ± 2.4 
b, c 

Renal fibrosis index 
(%) 2.78 ± 0.4 24.5 ± 2 

a 
6.69 ± 1 

b 
12 ± 2.2 

a, b 
a: statistically significant from Group I 
b: statistically significant from Group II 
c: statistically significant from Group II 

Histological changes: 
Changes in percentage of renal fibrosis 
(Table 3, Fig. 1): 
     In comparison to control rats, renal 
fibrosis significantly increased in 5/6th 
nephrectomy  rats and in late charcoal-
treated rats, while it showed non-
significant change in early charcoal-

treated rats. Both early and late charcoal-
treated rats had significant decrease in 
renal fibrosis in comparison to 5/6th 
nephrectomy rats. 
     Late charcoal-treated rats showed non-
significant change in renal fibrosis 
compared to early charcoal treated rats. 
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Figure (1): Histological changes in kidney remnants in all studies groups (Masson 
trichrome stained 400 X): a: Control group, b: 5/6 nephrectomy group, 
c:  Early charcoal-treated 5/6th nephrectomy group and d: Late charcoal-
treated 5/6th nephrectomy group. 

 
Histological changes in the intestine 
(Fig. 2): 
     Control rats had normal crypts, villi 
and intact goblet cells. Intestinal sections 
of 5/6th nephrectomy rats and late 

charcoal-treated rats showed atrophied 
crypts and villi with shedding of mucosa 
while early charcoal-treated rats had 
nearly normal crypt and villi. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure (2): Histological changes in intestine in all studies groups (H&E X400) 
a:Control group, b: 5/6 nephrectomy group, c:  Early charcoal-treated 
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5/6th nephrectomy group and d: Late charcoal-treated 5/6th nephrectomy 
group 

DISCUSSION 
     In the present work, the 5/6th 
nephrectomy rats showed a significant 
increase in the concentrations of serum 
creatinine, urea, and indoxyl sulphate 
toxins as compared to the control group. 
These increases were demonstrative of the 
failure of kidney functions which confirm 
the success of our model of 5/6th 
nephrectomy as a CKD model (Sugano et 
al., 2008). In addition, the histological 
findings in the kidney tissues added more 
confirmation in the form of glomerular 
injury, tubular cast and interstitial fibrosis 
as well as increased fibrotic index. 

     Indoxyl sulphate, the protein-bound 
uremic solute, is known to be produced in 
the large intestine by the bacteria from 
tryptophan, absorbed from the colon, 
metabolized in liver into sulphur-
conjugated substances, and excreted in the 
urine from the kidney (Takada et al., 
2018). Once accumulated by renal 
impairment, these substances cause renal 
tissue damage through oxidative stress 
(Yoshifuji et al., 2018). Thus, the high 
level of indoxyl sulphate in 5/6th 
nephrectomy rats could be considered as a 
result, as well as a cause for further renal 
impairment. The decreased clearance of 
indoxyl sulphate in renal impairment was 
previously attributed to inhibition of its 
primary apical transporter in the kidney 
(Mutsaers et al., 2011). 

     In addition, the 5/6th nephrectomy 
group in this study showed a significant 
increase in plasma C–reactive protein in 
comparison to the control group which 
points to presence of systemic 
inflammation. 

     The occurrence of a state of chronic 
systemic inflammation in CKD is 
suggested to be due to several factors 
including increased production of 
proinflammatory cytokines and/or 
decreased their clearance, oxidative stress, 
and acidosis in addition to intestinal 
dysbiosis (Akchurin and Kaskel, 2015). 

     The intestinal dysbiosis is believed to 
be caused by the influx of urea and other 
retained toxins in CKD, impairing the 
intestinal barrier function and thus 
promoting inflammation throughout the 
gastrointestinal tract. Moreover the 
damaged “leaky gut” in CKD allows 
translocation of bacteria and toxins -
including indoxyl sulphate- into the 
systemic circulation leading to more renal 
impairment in a positive feed- back like 
cycle (Lau et al., 2018). 

     Referring to our histological findings 
in this study, in 5/6th nephrectomy group 
compared to control group, the intestinal 
villi were atrophied with absent crypts and 
inflammatory cells invasion, in addition to 
the significantly high renal fibrosis. These 
findings could be attributed to high level 
of indoxyl sulphate in 5/6th nephrectomy 
group. Moreover in this study positive 
correlation between indoxyl sulphate and 
both urea and creatinine was noted. 

     This concept could be supported by the 
previously mentioned effects of indoxyl 
sulphate on podocytes where it caused 
formation of cytoplasmic vacuoles due to 
down-regulation of structural actins, 
integrins, and collagen (Ichii et al., 2014). 
Also, indoxyl sulphate accumulation was 
found also to cause interstitial fibrosis in 
renal tubular cells (Liu et al., 2018). 
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     In comparison with control group, 
there was significant reduction in weight 
gain in 5/6th nephrectomy rats. This was 
known to be due to the imbalance between 
anabolism and catabolism.  

     CKD patients had increased protein 
catabolism in muscle caused by metabolic 
acidosis, defective insulin signalling, 
abnormal appetite regulation, impaired 
microRNA responses and impaired ability 
of IGF-1 to regulate muscle protein 
synthesis (Xiaonan and William, 2014). 
Earlier, Hung et al. (2011) reported that 
increased levels of circulating 
proinflammatory cytokines, including IL-
6, TNF-α and C-reactive protein in CKD 
cause muscle wasting . 

     There was significant increase in 
systolic, diastolic and mean arterial blood 
pressure in 5/6th nephrectomy rats 
compared to control rats. This could be 
explained by the uraemia and increased 
level of indoxyl sulphate . 

     Hypertension and vascular dysfunction 
induced by uremia is mediated by 
atherosclerosis, arterial stiffness, vascular 
calcification, intimal thickening and 
vascular smooth muscle proliferation 
(Mitsnefes, 2012). Indoxyl sulfate was 
reported to stimulate proliferation of 
human aortic smooth muscle cells 
(Barreto et al., 2009), to increase free 
radicle release (Muteliefu et al., 2009) and 
to inhibit NO production in human 
vascular endothelial cells (Tumur and 
Niwa, 2009). 

     Activated charcoal is a high purity 
porous carbon adsorbent utilized to adsorb 
and remove uremic toxins from the gut by 
excreting the toxins with the faeces (Cha 
et al., 2016).  

     The present study demonstrated reno-
protective effects of activated charcoal 
treated 5/6th nephrectomy groups. The 
charcoal treated groups showed a 
significant reduction in serum urea and 
creatinine as compared to the 5/6th 
nephrectomy group. 

     These results came in accordance with 
Yoshifuji et al. (2018) but in contrast to 
Schulman et al. (2015) who failed to 
demonstrate the delay of the progression 
of chronic kidney disease by 
administration of activated charcoal. The 
reno-protective effects in our study might 
be due to administration of activated 
charcoal in the earlier stages of chronic 
kidney disease in this study and /or un-
compliance to charcoal by the patients in 
the other study. The significant reduction 
in serum creatinine and urea 
concentrations in charcoal treated groups 
could be suggestive for the delay in the 
progression of chronic kidney disease . 

     The results in this study showed a 
significant decrease in the levels of 
indoxyl sulphate in the charcoal treated 
groups as compared to the untreated CKD 
group especially in the early charcoal 
treated group. In addition, a positive 
significant correlation between the serum 
levels of indoxyl sulphate and those of 
urea and creatinine was found. 

     Same results were obtained by Cao et 
al. (2015) who showed that serum indoxyl 
sulphate levels has an inverse relationship 
with kidney functions. 

     This decreased indoxyl sulphate could 
be primarily attributed to the charcoal's 
ability to limit formation and absorption 
of indoxyl sulphate hence alleviating the 
overload of indoxyl sulphate on proximal 
tubular epithelial cells and podocytes 
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(Shimizu et al., 2011 and Ito et al., 2013). 
Also, the ability of activated charcoal to 
decrease the levels of indoxyl sulphate is 
suggested to be through its ability to 
ameliorate the intestinal barrier disruption 
thus blocking the entry of this toxic 
molecule (Vaziri et al., 2013). Recently, 
another plausible mechanism for the 
restoration of intestinal barrier structure 
by activated charcoal is restoration of 
Lactobacillus, a butyrate-producing 
microbe. Lactobacillus is considered to be 
one of the key regulators to maintain and 
form the tight junction protein in the gut 
(Yoshifuji et al., 2018). 

     These findings could be correlated to 
our histological results that showed 
decreased fibrotic index, better 
histological findings in kidney tissue and 
nearly normal non disrupted appearance 
of intestinal villi in charcoal treated 
groups. 

     The anti-inflammatory effect of 
activated charcoal manifested in 
significant decrease in C-reactive protein 
compared to untreated group could be 
explained by its ability to decrease serum 
indoxyl sulphate as well as its ability to 
restore the intestinal barrier function 
which results in the blockade of toxin 
entry from the intestine (Yoshifuji et al., 
2018).  

     Activated charcoal treated group 
showed an increase in weight gain in 
comparison to untreated group although 
the increase in weight gain was significant 
in late charcoal group and insignificant in 
early charcoal treated group. The 
improvement in weight gain could be 
explained by the decrease of serum 
inflammatory mediators in charcoal 
treated groups (Hung et al., 2011).  

     The early and late charcoal treatment 
failed to decrease systolic and diastolic 
blood pressure significantly in comparison 
to 5/6th untreated group in spite of 
decrease in serum urea, creatinine and 
indoxyl sulphate. This may be attributed 
to other factors implemented in 
hypertension in renal impairment such as 
increased sympathetic activity or 
disrupted renin angiotensin system 
(Hamrahian and Falkner, 2017). 

     Thus, this study confirmed the ability 
of activated charcoal to limit progression 
of CKD and the fibrotic changes in the 
kidney as well as to limit the associated 
intestinal barrier disruption. Also this 
study added that early therapy is more 
significant compared to late interference. 
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السید  -نایره مھنا  -منى شوقي  -دالیا عبد السلام  - نرمین كمال  -باتعھ الكافوري
 غنیمي

  جامعة عین شمس  - كلیة الطب  -قسم الفسیولوجیا الطبیة

ث: ة البح دھور وظ خلفی ز بت زمن یتمی وى الم ل الكل رض الفش ف م ى و تل ائف الكل
اء  ة الغش تلال وظیف اء وإخ ات الأمع وازن  میكروب دم ت دریجي و ع ى الت الكل
اء  ة الغش تلال وظیف ى إخ ي ف بب الرئیس ى المس ا ھ ر الیوری وي. وتعتب اطي المع المخ
ي  لل ال یل بالتس ات  الإندوكس ل كبریت امھ مث واد الس مح للم ذى یس اء ال اطى للأمع المخ
ل  ام لك اد ع ط مض م النش د الفح م. ویع اء الجس ل أنح ى ك ات ف ى الإلتھاب بب ف دم والتس ال

تخدام  رح إس د إقت موم. وق واع الس ل ان ي الفش ى مرض ي ف لاج تكمیل ط كع م النش الفح
ي  رى ف موم الأخ یل والس ات الإندوكس ا وكبریت توى الیوری ل مس زمن لتقلی وى الم الكل

  الدم . 

ث: ن البح دف م ن  الھ د م ى الح ط ف م المنش ار الفح اء عق ل لإعط دور المحتم ة ال دراس
دم م ن تق د م الي الح ة، وبالت ى الدورةالدموی ة إل موم البكتیری دفق الس ى ت رض الكل

  المزمن لدى الجرذان البیضاء.

  طرق و مواد البحث:

ة  ى أربع یمھم إل م تقس ا"، وت را" بالغ رذا" ذك ین ج ى أربع ث عل ذا البح راء ھ م إج ت
  مجموعات متساویة:

  المجموعةالأولى: المجموعة الضابطة.● 

بة ●  ى بنس ن الكل ي م ال الجزئ عت للإستئص ي خض رذان الت ة: الج المجموعةالثانی
  أسابیع. 6ة لمد 5/6
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بة ●  ى بنس ى للكل ال الجزئ عت للإستئص ي خض رذان الت ة: الج  5/6المجموعةالثالث
ور ت قص دة  وعان زمن لم وي م ة  6كل د العملی ط بع الفحم المنش ت ب ابیع وعولج أس

  مباشرة.

بة ●  ى بنس ى للكل ال الجزئ عت للإستئص ي خض رذان الت ة: الج ة الرابع  5/6المجموع
دة  زمن لم وي م ور كل ت  قص بوعین  6وعان د أس ط بع الفحم المنش ت ب ابیع وعولج أس

    من إجراء العملیة .

  وقد خضعت جمیع الجرذان في نھایة الدراسة للقیاسات الآتیة: 

لى للجسم والوزن النھائى للجسم. -1   الوزن الأوَّ

  .قیاس ضغط الدم -2

  الكریاتنین).–اختباروظائف الكلى (مستوى الیوریا فى الدم -3

  یتات الإندوكسیل بالدم.قیاس نسبة كبر -4

  البروتین التفاعلى سى. -5

  الفحص الھستولوجى(فحص أنسجة الكلى). -6

  الفحص الھستولوجى للأمعاء. -7

ائج:  ن النت ل م توى ك ي مس ائیة ف ة إحص اً ذا دلال ة إرتفاع ة الثانی رت المجموع أظھ
د إ ا وج ابطة. كم ة الض ة بالمجموع ا مقارن ي البلازم ا ف اتینین والیوری اع الكری رتف

ابطة.  ة الض ة بالمجموع دم   مقارن یل بال ات الإندوكس اعلي وكبریت ي التف روتین س بب
ھ  اء مقارن ة بالأمع رات باثولوجی ذلك تغی ي، وك جة الكل ا بأنس اك تلیف ان ھن وك

  بالمجموعة الضابطة.

ائیة           ة إحص ات ذات دلال ة إنخفاض ة والرابع وعتین الثالث رت المجم د أظھ وق
ات توي الكری د بمس ا وج ة، كم ة الثانی ة بالمجموع ا مقارن ي البلازم ا ف نین والیوری

ة  ة بالمجموع دم مقارن یل بال ات الإندوكس اعلي وكبریت ي التف روتین س ات  بب إنخفاض
ة  اء مقارن ذلك بالأمع ي وك جة الكل ف أنس ي تلی نا ف اك تحس ان ھن ة، وك الثانی

  بالمجموعة الثانیة.
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ي  عو          رذان الت وحظ أن الج ذلك ل ة ك ي المجموع رة ف ة مباش د العملی ت بع لج
  الثالثة قد تحسنت بصورة أكبر من التي بدأت العلاج بعد العملیة بأسبوعین.

تنتاج: ن  الإس ل م ي، وقل ائف الكل ن وظ ي تحس ط إل م المنش تخدام الفح أدى إس
 تدھورھا في الجرذان التي تعاني من مرض  الكلي المزمن.

 


