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Background: The adverse effects of drugs can damage various organs, especially the liver, 

leading to a hepatic injury known as hepatotoxicity. Drug-induced liver injury (DILI) is 

challenging nowadays because of the large number of different drugs used, one of the 

offending medications that cause DILI is carbamazepine (CBZ), since the liver has an array 

of functions including detoxification, it will deal with several damages caused by exposure 

to the drugs. Objective: investigate the effect of (CBZ) 20mg/kg/day on female mice liver 

after 14 and 30 days of treatment on morphological and histopathological levels. Materials 

and Methods: 20mg/kg/day of CBZ was administered orally for (14) days to (10) female 

mice, another (10) mice were taking the same concentration for 30 days, and control groups 

were administered tap water. Results: The findings showed that CBZ can cause liver 

enlargement, changes in liver appearance, distortion in Glisson’s capsule, cytologic 

alterations, hepatocytes hypertrophy, ballooning degeneration, pyknosis, karyolysis, 

karyomegaly, sinusoids dilation, increase in the number and sizes of Kupffer cells, fibrosis, 

glycogen depletion, and cirrhosis. Conclusions These findings have shown that 

carbamazepine (CBZ) can cause hepatotoxicity that can manifest into morphological and 

histopathological changes. 
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1-INTRODUCTION 

       The adverse effects of drugs can damage various organs, especially the liver, leading to a hepatic injury 

known as hepatotoxicity, the exposure to the drug reaction can be quite serious (1). Drug-induced liver injury 

(DILI) is considered the 4th important cause of liver disease (2) and is challenging nowadays because of the 

large number of different drugs used (3). DILI is the main cause of acute liver failure (4) that has been also 

described alongside severe hepatic injury (acute and chronic) and cirrhotic abnormalities after the use of 

manufactured or natural compounds, herbal products (5) anticancer drugs, anesthetics, anti-tuberculosis 

agents, antibiotics, cardiac medications and antiretroviral (6).Adults seem to be at greater risk than children to 

encounter DILI (7) due to the increase in drugs amount used, advanced age (50 years old and higher) are at 

higher risk of developing DILI (8).In order to help the pharmaceutical industry, the FDA issued in the year 

2009 guidelines to be of use when conducting drugs development for medications that cause liver injury (9), 

since hepatotoxicity is one of the causes of clinical trials discontinuation and drug withdrawal from the 

market, in 2022 the FDA’s national center for toxicological research launched a project called liver toxicity 

knowledge base (LTKB) to study DILI, the objective of that step is to develop resources to improve our 

understanding for hepatotoxicity and to be of use for investigators and scientific researchers (10).One of the 

offending medications that cause DILI is carbamazepine (CBZ), but severe hepatotoxicity caused by it is 

infrequent (3), CBZ is prescribed widely in the neuropsychiatry field (11), and has both anticonvulsant and 

antinociceptive properties (12), used for the treatment of acute mania (13), bipolar disorder (14) and plays an 

important role in epilepsy treatment (15), in many countries, it is one of the most prescribed drugs for the 

treatment of focal epilepsy (16) since the liver has an array of functions including detoxification (17) it will 

deal with several damages caused by exposure to the drugs (1).Chronic DILI research in the last decade is 

still not fully understood and lacking (18), some cases with persistent DILI may need life-long therapy to 

control the condition (19), if not managed properly, severe cases such as ALF may require liver 

transplantation (20). 
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2- MATERIAL AND METHODS 

Animals. Female albino mice Mus musculus (the national center for drug control and research. Baghdad) 

between the age of (8-12) weeks were kept in a facility with controlled temperature and access to food and 

water at the biology department in the college of education for pure science (Ibn Al-Haitham). 

 The first experiment: 

carbamazepine (CBZ) was administered orally for (14) days to (10) mice (1
st
 group) at 20 mg/kg/day, tap water 

was administered to the control group of (10) mice (2
nd

 group). 

 The second experiment: 

The antiepileptic drug (CBZ) was given for (30) days to (10) mice (3
rd

 group) at 20 mg/kg/day, and the (4
th

 

group), the control, was also administered tap water.After 14 days, groups of the first experiment were 

sacrificed, as for the second experiment, the groups were sacrificed after 30 days. Dissection was performed 

on all groups and the organs (livers) of the mice were collected and fixed in 10% formalin for 2 days.The 

histological sections were made using the paraffin method, liver sections were routinely stained with 

hematoxylin and eosin (21), periodic acid-Schiff (PAS) for the assessment of glycogen deposits (22), and 

Masson's trichrome for the assessment of fibrosis and cirrhosis (23). 

 

3-RESULTS  

The control group morphological study showed that the liver was red-brown, smooth, and consisted of 

four lobes, a right lobe, left lobe, medial lobe and a caudate lobe, located under the diaphragm, above the 

stomach, the gallbladder is found attached, between the right and quadrate liver lobes (figure 1). After 14 days 

of treatment with CBZ 20mg/kg/day, noticeable changes were found in liver size and appearance, the liver was 

enlarged and covered all the organs located under it, pits were found on the liver surface, and yellow spots 

(figure 2). After 30 days of treatment with CBZ 20 mg/kg/day, the liver increased more in size with yellow 

discoloration and white spots, pits were scattered on the surface (figure 3A&B). 

 

 

 

 

 

  Figure (1) The normal liver in female mice 

control groups and other organs, the liver is 

visible when the mouse is first opened. 

gallbladder(GB), liver(L), stomach(ST), 

spleen(SP), cecum(CE). 

Figure (2) Liver of female mice after 14 

days of treatment with CBZ 20 mg/kg/day, 

the liver showed enlargement and changes 

in its normal morphology, scattered pits on 

the surface and change in color. Sternum 

(STE), pits(P). 
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The histological study of the control groups under the light microscope using hematoxylin and Eosin stain 

showed that the liver was covered by a fibrous layer, known as Glisson's capsule in a convex manner(figure 4). 

As for the parenchyma, the hepatocytes were arranged radially in the hepatic cords that contains one raw of 

hepatocytes in a classical hexagonal lobule, the lobule contain a central vein in the middle and portal areas at 

the peripheral of the lobule (figure5). 

Hepatocytes were polyhedral in shape with eosinophilic cytoplasm, the cells contained a rounded 

nucleus, some cells were binucleated, vascular sinusoids lined with endothelial cells were found between the 

hepatocytes, the sinusoids and the hepatocytes were separated by perisinusoidal space (or space of Disse) 

(figure 6). As for the collagen fibers, they appeared in the liver tissue of the control group arranged 

symmetrically around the central vein, and their presence was noted around the portal vein and between the 

sinusoids as well when using Masson’s trichrome stain(figure7). Regarding the glycogen granules, they 

appeared in the control group hepatocyte's cytoplasm in the form of granules of dark color scattered inside the 

hepatocyte when using the Periodic Acid Schiff (PAS) stain(figure 8). 

 

 

 
 

 

  

Figure (3A&B) Liver of female mice after 30 days of treatment with 

CBZ 20 mg/kg/day, notice the increased enlargement in the liver with 

discoloration and scattered pits on the surface. Gallbladder(GB), 

pits(P), liver(L), sternum(ST), spleen(SP), cecum(CE). 

 

Figure (4) Glisson’s capsule (GC) in control group liver 

tissue, H&E, 10x, scale bar 2.20 μm. 
Figure (5) Hexagonal hepatic lobule (yellow dotted line) 

central vein (CV), hepatocytes(H) and portal vein (PV) in 

female mice liver tissue of the control groups, H&E, 10x. 
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     The group of female white mice that was treated with CBZ at the concentration of 20 mg/kg/day for 14 days 

showed the following histological changes: The treatment with the drug led to liver damage compared to what it 

was with the control group, and the damage represented a distortion in Glisson’s capsule which appeared disjointed 

and irregular, as well as the appearance of a sub-capsular space (figure.9).It was also observed that the radial 

organization of the hepatocytes architecture was scattered with cytologic alterations that were reflected in the 

appearance of light and dark areas in the tissue(figure 10A&B).Cellular changes represented by the hypertrophy of 

hepatocytes, as their size and the size of their nuclei and cytoplasm increased significantly were also observed 

(figure 11).Some hepatocytes showed ballooning degeneration, as the cell swelled and the cytoplasm appeared 

with a clear and pale appearance (figure 12), collected inside it and in a large quantity with a central dark nucleus 

that suffered from pyknosis in some hepatocytes (figure 13), and karyolysis in others (figure 14).Treatment with 

CBZ for 14 days led to dilation in the sinusoids, as well as an increase in the number and sizes of Kupffer cells 

inside them, the hepatic cords were scattered in the liver parenchyma, as they appeared irregularly and disjointed 

(figure 15).When using Masson's trichrome stain, fibrosis was represented by the increased accumulation of 

collagen fibers around the portal area, sinusoids, and central veins(figure 16).Periodic acid Schiff (PAS)stain 

demonstrated that glycogen was slightly depleted from hepatocytes, which was represented by the accumulation of 

glycogen granules on one side of the cells, and the depleted areas in hepatocytes appeared light in color(figure 17). 

 

Figure (6) Hepatocytes(H), nucleus(N), nucleolus(NU), bile 

canaliculus(BC), sinusoids(S), endothelial cells(E), space of 

Disse(SD) in in female mice liver tissue of the control 

groups, H&E, 100x. 

Figure (7) Cross section in female mice liver tissue of the 

control groups demonstrating collagen fibers (COL), 

hepatocytes(H), portal venule(PV), bile ductule(BC), hepatic 

arteriole(HA), central vein(CV), sinusoids(S), Masson’s 

trichrome, 40x. 

Figure (8) Cross section in female mice 

liver tissue of the control groups 

demonstrating glycogen granules(GL), 

Periodic acid Schiff (PAS), 100x. 
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Figure (9) Cross section in the liver of female mice treated with CBZ 

20mg/kg/ day for 14 days showing a damage in Glisson’s capsule(GC) 

represented by a distortion, disjointed and irregular capsule, as well as 

the appearance of a sub-capsular space (SCS), H&E. 100x. 

Figure (10A&B) Cross section in the liver of female mice treated with CBZ 

20mg/kg/ day for 14 days, the radial organization of the hepatocytes (H) is 

scattered, cytologic alterations represented by the appearance of light (L) and 

dark (D) areas in the parenchyma, H&E, A: 10x, B: 40x. 

Figure (11) Cross section in the liver of the female mice 

 treated with CBZ 20mg/kg/ day for 14 days showing 

 hepatocyte (H) hypertrophy (HT), H&E, 100x. 

Figure (12) Cross section in the liver of the  

female mice treated with CBZ 20mg/kg/ day for 

 14 days,  notice the ballooning degeneration 

 (B), H&E, 100x. 
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Figure (13) Cross section in the liver of the female mice 

treated with CBZ 20mg/kg/ day for 14 days showing 

pyknosis (PK) in the hepatocytes(H) nucleus, and 

hypertrophy (HT), H&E, 100x. 

Figure (14) Cross section in the liver of the female mice 

treated with CBZ 20mg/kg/ day for 14 days showing 

karyolysis (KA), H&E, 100x. 

Figure (15): Cross section in the liver of the female mice treated 

with CBZ 20mg/kg/ day for 14 days, the treatment led to sinusoid 

(S) dilation and scattering of the hepatic cords around the central 

vein (CV), Kupffer cells hypertrophy (K), pyknosis(PK) in some 

hepatocytes(H), H&E, 40x. 

Figure (16) Cross section in the liver of the female mice 

 treated with CBZ 20mg/kg/ day for 14 days, fibrosis 

 due to CBZ treatment, collagen (COL) accumulation 

 around the portal venule(PV), congestion (CO), 

 Masson’s trichrome stain, 10x. 

Figure (17) Cross section in the liver of the female mice treated with 

CBZ 20mg/kg/ day for 14 days showing glycogen (GL) depletion, notice 

that the depleted areas appeared light (L) in color, Periodic acid Schiff 

(PAS), 40x. 
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     The group treated with CBZ for 30 days at 20 mg/kg/day dose cross-sections showed massive damage to liver 

tissue compared to what it was with the control group, the damage was greater than that which appeared in the 1st 

experiment, especially in Glisson's Capsule, the damage was represented by the disintegration of the capsule with 

the disappearance of its natural convexity around the liver and the appearance of concavity in 

it(figure.18A&B).There were also cytologic Alterations represented by a scattering of the radial organization of 

hepatocytes(figure.19).Hepatocyte hypertrophy was confirmed in this group by the enlargement of the cytoplasm 

throughout the tissue, as there was an increase in the size and contents of the cells(figure.20).Hydropic 

degeneration was also seen in some hepatocytes(figure.21), which appeared swollen as a result of fluid 

accumulation inside them with a pyknotic nucleus (figure.22), some nuclei suffered from Karyolysis and 

disappeared completely(figure.23).It should be noted that some nuclei showed karyomegaly, as the nucleus 

occupied most of the cell and the nuclear material appeared in a lumpy form(figure.24).Sinusoid dilation, increase 

in Kupffer cells and hepatic cords scattering was noticed in this group(figure.25&26).Advanced fibrosis was seen 

throughout the liver tissue, and by using Masson’s trichrome stain(figure.27), nodules of different sizes with loose 

fibrous tissue around the edges of the nodules were represented by perisinusoidal fibrosis (PSF) with periportal 

fibrosis (PPF), as well as a fibrous septum (FS) separating the hepatic cords indicated the presence of cirrhosis 

were noticed in this group(figure.28).By using periodic acid Schiff (PAS) stain, significant depletion of glycogen 

from hepatocytes was also notable(figure.29). 

 

 

 

 

 

 

 

 

 

Figure (18A&B) Cross section in the liver of female mice treated with CBZ 

20mg/kg/ day for 30 days showing a massive damage in Glisson’s capsule 

(GC) disintegration of the capsule with the disappearance of its natural 

convexity around the liver and the appearance of concavity (C) in it, H&E, 

A: 10x, B: 100x.  

 

Figure (19) Cross section in the liver of female mice 

treated with CBZ 20mg/kg/ day for 30 days showing 

cytologic Alterations represented by a scattering of the 

radial organization of hepatocytes (H) around the central 

vein(CV), H&E, 40x. 

Figure (20): Cross section in the liver of female 

 mice treated with CBZ 20mg/kg/ day for 30 days 

 showing hypertrophy (HT), H&E, 100x. 
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Figure (21) Cross section in the liver of female 

mice treated with CBZ 20mg/kg/ day for 30 days, 

notice the hydropic degeneration(HD) in the 

hepatocytes(H), H&E, 100x. 

Figure (22) Cross section in the liver of female 

mice treated with CBZ 20mg/kg/ day for 30 days, 

pyknosis(P) is noticeable in some hepatocytes, 

H&E, 100x. 

 

Figure (23) Cross section in the liver of female mice 

treated with CBZ 20mg/kg/ day for 30 days, karyolysis 

(KA) is noticeable in some hepatocytes, H&E, 100x. 
Figure (24) Cross section in the liver of female mice 

treated with CBZ 20mg/kg/ day for 30 days, 

Karyomegaly is seen in some hepatocytes, H&E, 100x. 

Figure (25) Cross section in the liver of female mice treated 

with CBZ 20mg/kg/ day for 30 days showing sinusoidal (S) 

dilation, hypertrophy (HT), karyolysis (KA) in some 

hepatocytes(H) and increase Kupffer cells(K), H&E, 40x. 

Figure (26) Cross section in the liver of female mice 

treated with CBZ 20mg/kg/ day for 30 days showing 

scattering in the hepatic cords, H&E, 40x. 
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Figure (27): Cross section in the liver of female mice 

treated with CBZ 20mg/kg/ day for 30 days 

showing an advanced fibrosis (FB) throughout the 

liver tissue, H&E, 100x. 
 

 

 
 

Figure (29): Cross section in the liver of female mice 

treated with CBZ 20mg/kg/ day for 30 days showing 

significant depletion of glycogen(GL) from the 

hepatocytes(H), notice that the depleted areas appeared 

light (L) in color, periodic acid Schiff (PAS), 100x. 

 

 

 
 

4-DISSCUSION 

       The oral administration of CBZ 20 mg\kg\day for 14 and 30 days showed noticeable changes on some 

histological features of the liver in female white mice. After 14 and 30 days of treatment, the morphology of the 

liver was affected, several pits were seen on its surface and they were more prominent in the 30 days group, it 

appeared that inflammation is the main cause, change in the liver's color from normal brown-red to yellowish 

color and white spots were also seen, the liver was hard and increased in size, this may be a sign of liver fibrosis 

(24) and the toxicity of the drug. In the present study, the histopathological findings showed that there are 

different and obvious effects in liver tissue of the treated groups for 14 and 30 days, the results indicated that 

administration of CBZ distorts Glisson`s capsule, the disappearance of the natural convex of the capsule with the 

appearance of a sub capsular space which was caused by hepatic contour retraction, this can result from several 

Figure (28): Cross section in the liver of female mice 

treated with CBZ 20mg/kg/ day for 30 days showing 

cirrhosis, fibrous septum(FS), perisinusoidal fibrosis (PSF), 

periportal fibrosis(PPF), Masson’s trichrome stain, 10x. 
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causes including cirrhosis, infection, benign and malignant tumors (25). Cytologic alterations were also present in 

the treated groups for 14 and 30 days, these alterations manifested in the appearance of dark and light areas, which 

could be related to the microsomal enzyme induction or the peroxisomes proliferation (26), and smooth 

endoplasmic reticulum proliferation which is also seen in cases related to Phenobarbital treatment for epilepsy 

(27).Hydropic degeneration and ballooning degeneration are known to occur after CBZ treatment (28) hepatocytes 

appeared swollen and round in shape due to fluid accumulation with a central dark nucleus and pale cytoplasm, 

this degeneration and the cytoplasmic changes are the results of cloudy swelling that is known to be a form of cell 

death, it happens after an increase in Na + and K+ ions inside the cells (29).Organelles swelling such as SER is 

noticed in the hepatocytes, it is generally accepted that the chronic use of antiepileptic drugs can cause cell death 

of all kinds such as neurons when drugs like PHT and VPA were used (30). Drug-induced liver injury(DILI) and 

cell death with necrosis or apoptosis depend mostly on the drug in use that can lead to oxidative stress on the 

organelles such as SER and mitochondria which can lead to cell death in both kinds (31). While cell death that 

results from Idiosyncratic DILI is caused by the contribution of both innate and adaptive immunity and mostly 

apoptosis, death receptors are thought to be participating in it too (31).These harmful cytological effects can 

induce immunological responses in both innate and adaptive immunity, and that damage to the hepatocyte can 

lead it to produce induction signals to other cells correlated with innate immunity such as Kuppfer cells and 

natural killer cells (32).The findings of the present study revealed that the nucleus was affected by the toxicity of 

the drug in both treated groups, and a degenerative condition of a hepatocyte nucleus called pyknosis is seen (33), 

this condition occurred in studies related to LEV use on mice embryo's kidney that causes cell injury leading to 

necrosis, in addition to congenital malformation (34). Pyknosis was not the only pathological change, karyolysis, 

dissolution of the hepatocyte nucleus was found, it is proven that the toxicity of the drugs such as Paracetamol can 

lead to liver injury, it is known that karyolysis happens after the destructive fragmentation and the breaking down 

of chromatin in the necrotic cells (35).There was an increase in nucleus size, especially in the 30 days group, this 

condition is referred to as karyomegaly and is found in cases of hepatic hypertrophy due to enzymic induction, 

karyomegaly is a reflection of nucleus polyploidy that happens when there is a duplication in the nuclear material 

in the absence of failure in cytokinesis, hepatocyte ploidy increases with age, uses of toxic materials, surgery, 

oxidative damage, excessive metabolic load, and DNA damage (36).This condition is also seen in other organs 

such as the heart, brain, and skeletal muscles, hepatocytes that are affected with polyploidy become old and 

unable to proliferate, the more this condition occurs the more evident how great the damage is (37).The 

progression of CBZ toxicity caused dilation in the sinusoids in both treated groups, this change was more 

prominent in the 30 days group, this condition is linked to the inflammation that causes a decrease in venous 

blood flow (38) or an obstruction in the central vein that lead to congestion and an increase in venous pressure that 

leads to dilation in the sinusoids (39).The structural changes in the sinusoids coexisted with an increase in 

Kuppfer cells, there was an increase in size and filopodia's number, it is known that the immune response triggers 

these cells which is related to the drug toxicity that damages the endothelium and parenchyma causing congestion 

and cytokines resales due to inflammation (40) and advanced fibrosis (41).Venous blood impairment can lead to 

congestion in liver parenchyma and blood vessels (39) due to the toxicity of the drug. A study of the toxic effect 

of Acetaminophen on a rat's liver showed that Kupffer cells release chemokines that promote infiltration of other 

inflammatory cells into the liver (42), the cytokines that are released from these cells lead to a cytotoxic effect 

which helps in the progression of the hepatic injury, after chronic use, the hepatic stellate cells cause fibrosis by 

releasing transforming growth factor- β1(TGF-β1) (43). Hepatic injury is thought to be caused by the 

bioactivation of the drugs and active chemical metabolites that can react with macromolecules in the cells such as 

proteins, lipids, and nucleic acids causing protein dysfunction, oxidative stress, DNA damage, and lipid 

peroxidation (44).The accumulation of collagen fibers led to the formation of fibrosis, fibrosis spread in liver 

tissue and was more prominent in the 30 days group, when using Masson's trichrome stain in this study to identify 

fibrosis, the satin showed a derangement of the tissue architecture represented by perisinusoidal fibrosis, fibrous 

septum, and periportal fibrosis, bile ductule reaction caused periportal fibrosis, the ductule produces basement 

membrane that contains collagen IV and laminin (45).The activated mesenchymal cells, fibroblasts, and Ito cells 
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are found around the ductule secreting several factors, that suggest that the ductule reaction may have a role in the 

progression of fibrosis and cirrhosis (46).The effect of high levels of hepatic enzymes plays a role in fibrosis, and 

an increase in aspartate aminotransferase(AST) and alanine aminotransferase(ALT) was caused by enzymic 

induction when anti-viral treatment was used (47). 

       Chronic inflammation causes a variety of pathologic conditions, hepatic fibrosis is an example, the prolonged 

inflammation causes abnormal accumulation of collagen that form around the sinusoids in addition to re-

arrangement of the extracellular matrix molecules that led to derangement in the liver tissue and functions (48). 

The matrix can work as a modulator for fibrosis (49).In a study of the defense role of Kuppfer cells, while using 

cadmium in rat’s liver, the fibrosis led to the release of immune cells such as Kuppfer cell, and the factors released 

from this cell caused the activation of hepatic stellate cell that transforms into myofibroblast (50).Development of 

regenerative nodules was seen in the 30 days group when Periodic acid–Schiff stain was used, this stage is 

considered most complex and dangerous after fibrosis that resulted from necrosis, constant hepatocyte destruction 

that arises from the liver parenchyma breakage is the next step, fibrosis will accumulate around the necrotic 

hepatocytes and the proliferated bile ducts, causing the development of nodules leading to cirrhosis that is the 

final stage (51).When using periodic acid–Schiff stain, glycogen depletion from the hepatocytes was identified in 

both groups. Glycogen granules were seen outside the hypertrophied cells with the appearance of pale areas that 

indicate the depletion, especially in the 30 days group. Antipsychotic drug treatment can give rise to 

hyperglycemia that in turn cause an increase in glycogen consumption, it is also believed that the reactive 

metabolites have a role in the depletion process (52). Detoxification can cause glycogen depletion (53) that 

happens after using materials that cause hepatotoxicity, linked completely with the formation of reactive 

metabolites that lead to glycogenolysis which protects against the toxic side effects of the drug (54). 

 

5- CONCLUSIONS: These findings have shown that carbamazepine (CBZ) can cause hepatotoxicity that can 

manifest into morphological and histopathological changes. 
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 الاصابة المستحثة بعقار كاربامازيبينالتشىهات الشكليائية والنسدية المرضية في الكبذ الناخمة عن 

 في اناث الفأر الابيض 

نىار رشذي خابر 
1 

*   نهلة البكري 
2

 

 
 انؼشاق ،ثغذاد  ،جبيؼخ انُٓشٍٚ ،لسى انزمُٛبد الاحٛبئٛخ انجٛئٛخ ،يشكض ثحٕس انزمُٛبد الاحٛبئٛخ

 انؼشاق ،ثغذاد  ،جبيؼخ ثغذاد  ،اثٍ انٓٛثى،كهٛخ انزشثٛخ نهؼهٕو انصشفخ ،لسى ػهٕو انحٛبح

 
 

 

 الخلاصة

انضبسح نهؼمبلٛش ًٚكٍ أٌ رهحك الارٖ ثأػضبء يخزهفخ، ٔخبصخ انكجذ، يًب ٚؤد٘ إنٗ إصبثخ انكجذ انًؼشٔفخ ثبسى اٌ اٜثبس : عن المىضىعخلفية 

أحذ الأدٔٚخ انسًٛخ انكجذٚخ. رًثم إصبثخ انكجذ انُبجًخ ػٍ الأدٔٚخ  رحذٚبً فٙ انٕلذ انحبضش ثسجت انؼذد انكجٛش يٍ الأدٔٚخ انًخزهفخ انًسزخذيخ، 

(، َظشًا لأٌ نهكجذ يجًٕػخ يٍ انٕظبئف ثًب فٙ رنك إصانخ انسًٕو، فسٕف ٚزؼبيم يغ CBZت ْزِ الاصبثخ ْٕ كبسثبيبصٚجٍٛ )انًخبنفخ انزٙ رسج

 انفئشاٌ إَبس كجذ ػهٗ ٕٚو/كغى/يهغى20 كبسثبيبصٚجٍٛػمبس  رأثٛش دساسخ: الذراسة من الهذف .انؼذٚذ يٍ الأضشاس انُبجًخ ػٍ انزؼشض نهؼمبلٛش

ً  30 ٔ 14 ثؼذ يهغى/كغى/ٕٚو يٍ ػمبس  20رى رجشٚغ  المىاد وطرائق العمل: .انًشضٙ ٔانُسجٙ انشكهٛبئٙ انًسزٍٕٚٛ ػهٗ انًؼبيهخ يٍ ٕٚيب

ٕٚيًب، ٔرى إػطبء يجًٕػبد  30( فئشاٌ أخشٖ ثُفس انزشكٛض نًذح 10( فئشاٌ، ٔرى رجشٚغ)10( ٕٚيًب إنٗ )14كبسثبيبصٚجٍٛ ػٍ طشٚك انفى نًذح )

أظٓشد انُزبئج أٌ ػمبس كبسثبيبصٚجٍٛ ًٚكٍ أٌ ٚسجت رضخى انكجذ، رغٛشاد فٙ يظٓشِ، رشِٕ فٙ يحفظخ جهٛسٌٕ، : النتائحانسٛطشح يبء انحُفٛخ.

و خلاٚب رغٛشاد خهٕٚخ، رضخى خلاٚب انكجذ، رُكس اَزفبخٙ، رغهع انُٕاح، اَحلال انُٕاح، رضخى انخلاٚب، ارسبع انجٛجبَٛبد ، صٚبدح فٙ ػذد ٔأحجب

أظٓشد ْزِ انُزبئج أٌ نؼمبس انكبسثبيبصٚجٍٛ انمبثهٛخ ػهٗ أٌ ٚسجت رسًى : الاستنتاج ٔانزهٛف َٔضٕة انجهٛكٕجٍٛ ٔرهٛف انكجذ. كٕثفش. الاحزمبٌ

 .انكجذ انز٘ ًٚكٍ أٌ رظٓش يلايحّ فٙ انزغٛشاد انشكهٛبئٛخ ٔانُسجٛخ انًشضٛخ

 

 ، خلاٚب انكجذ، انفئشاٌ.DILI ،CBZانكجذ، انـ :المفتاحيةالكلمات  


