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Abstract— Homocysteine (Hcy), an amino acid that contains 

thiols and is naturally formed when methionine and cysteine are 

exchanged . there is a noticeable rise in Hcy in blood plasma is 

called hyperhomocysteinemia ( HHcy) , which cause 

cardiovascular disease , cerebrovascular disease and  liver 

tissue destruction . Twenty male rats, participated in the 

experiment. The rats  were split up randomly  into HHcy group  

and control group for 21day of the study , Rats in the HHcy  

group were given normal diet plus methionine orally ( 1ml/200g 

BW )  , Rats in control group were given normal diet . At the 

end of the exposure period, rats was sacrified, and the liver is 

taken out for histological examination , Haematoxylin and 

Eosin (Hand E) stain was used to stain the sections . the current 

study showed a dilated central vein with indistinct hepatocyte 

swelling and edematous material . 
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NTRODUCTION 
     During methionine metabolism, a substance called 

homocysteine ( Hcy) is created, normal level of  Hcy in blood 

of rats is  5–15 μmol/L (  1 ).  when  a rise of  concentration the  

Hcy of more than 100 μmol/L HHcy , HHcy  is caused by a 

disruption of the equilibrium between the level of Hcy 

production and elimination (2 ). Transsulfation and 

remethylation activities, in particular, occur in the liver, which 

plays a crucial role in the production and subsequent 

metabolism of Hcy (3 ). It has been established that HHcy can 

result from harm to organ tissue , In individuals with cirrhosis 

of the liver ( 4) . Hcy metabolism abnormalities are also seen , 

Researchers link this to blocking the production of enzymes, 

specifically betaine homocysteine methyltransferase, 

methionine synthase, as well as cystathionine-β-synthase (5 ) . 

       Elevated blood homocysteine levels, or 

hyperhomocysteinemia (HHcy), are strongly linked to an 

increased risk and severity of non-alcoholic fatty liver disease 

(NAFLD) , It encourages the buildup of hepatic fat and 

oxidative stress; research indicates that NAFLD patients, 

especially those with non-alcoholic steatohepatitis, frequently 

have much higher homocysteine levels ,  HHcy causes the liver 

to experience more oxidative stress, which accelerates the 

development of NAFLD and contributes to liver damage , Since 

the liver is the main organ where homocysteine is metabolized, 

it is especially susceptible to malfunction when levels are high 

( 6 ) . 

      Impairments in genetic enzymes, such as MTHFR 

mutations; vitamin B6, B12, and folic acid shortages; and 

lifestyle factors, such as heavy alcohol use or smoking, are the 

main causes of HHcy , It is often associated with aging, certain 

drugs, and renal failure (7 ). Studying the histological 

alterations in the liver tissue of rats with HHcy is the goal of the 

study . 

 

 

    The animal were placed it in good condition in specific 

plastic cages. Interm of temperature around (30 ±5c), 

ventilation and the light system was 12 hours per day (8) .Total 

of 20 male rat, they were placed  in the animal House of  

pharmacy College of Kerbala  University , rat were randomly  

and equally divided into two groups ,each group contain 10 rats  

received normal diet as control group , and HHcy group  animal 

received normal diet plus methionine  ( 1ml/200g BW) orally 

daily for 21 day (9) . 

       At the end of the exposure period, rats was sacrified, and 

the liver is taken out for histological examination. After the 

liver was removed right away, they were cleaned with a cooled 

saline solution (0.9%) , and they were promptly fixed with 10% 

formalin. They were then treated with xylol and regular alcohol. 

embedded with paraffin before being divided into pieces. 

Haematoxylin and Eosin (Hand E) stain was used to stain the 

sections (10) . 

 

Ethical approval 

      This investigation was conducted in the physiology 

department, university of kerbala, college of veterinary 

medicine under reference number uok.vet.ph.2025.143 .  

RESULT 

       Rat liver histological sections stained with H&E of a 

control normal group show a highly organised parenchyma, 

with hepatocytes grouped in discrete plates or cords that are one 

to two cells thick and extend outward from a central vein toward 
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the portal tracts, Kupffer cells and endothelial cells line the 

sinusoids that divide these cords (figure 1) .  

      According to histological analyses of rat livers of a control 

normal group showed normal parenchyma with no obvious 

pathological abnormalities , Hepatocytes radiate from the 

central vein in neatly ordered plates that are one cell thick , 

Between the hepatocyte cords are tiny, circulatory pockets 

called sinusoids  , The lobule's central vein (CV) is a thin-

walled vein that seems normal and unobstructed , Portal Areas: 

Typical portal tracts include branches of the hepatic artery, 

portal vein, and bile duct; occasionally, there are small, 

dispersed inflammatory cells (figure 2 ) .  

      According to histological analyses of rat livers with induced  

(HHcy) , The central veins (CV) may include proteinaceous 

fluid or edematous material, and they appear significantly 

dilated , Hepatocytes exhibit "cloudy swelling," which is 

defined by larger cells with granular, vacuolated, or pale 

cytoplasm due to water buildup (cellular edema) , Erythrocytes, 

leukocytes, and enlarged Kupffer cells frequently fill dilated 

blood sinusoids , The extreme swelling and parenchymal injury 

frequently cause the typical radial arrangement of hepatocyte 

plates (cords) to be altered or fragmented  (figure3 ) . 

       According to histological analyses of rat livers with 

induced  (HHcy), Oedematous Material/Hydropic 

Degeneration: The term "oedematous material" describes 

swelling of the intercellular spaces brought on by non-lethal cell 

damage or intracellular water buildup (hydropic degeneration) 

, Ion and fluid balance disruptions cause cloudy swelling 

(hepatocellular), which is characterized by pale, granular, and 

larger hepatocytes with cloudy borders (cytoplasmic 

degeneration) , Hepatic Architecture Distortion ,  Because of 

cellular swelling, the typical hepatic cords are frequently 

disrupted, with sinusoidal gaps exhibiting constriction or 

blockage (figure 4) .  

 

 
Figure 1.Histological section of liver in a rat (control group) 

showing the normal lobular architecture and the hepatocytes 

(yellow arrows) spread as a cord around the central hepatic 

vein(black arrow). H&E stain.100X 

 

 

 

 

 

 

 

 
Figure 2. Histological section of liver in rat (control group) 

showing no clear pathological lesion  H&E stain.400X.  

 

 

Figure 3 .Histological section of liver in a rat (HHCY    group) 

showing the expanded central vein with odematous material 

(black arrow) with cloudy swelling of    hepatocellular (yellow 

arrows). H&E stain.100X 

 

 
 

Figure 4. Histological section of liver in rat (HHCY  

group) showing odematous material with cloudy 

swelling of hepatocellular (black arrow). H&E 

stain.400X . 

 

DISCUSSION 

      Depending on the current study to  histological analyses of 

rat livers with induced  (HHcy) showed Hepatocyte swelling 

(hydropic degeneration), fatty degeneration, localized necrosis, 

congestion in the portal region, the fibrous connective tissue 

surrounding the portal veins, and thickening of the portal tracts 

. HHCY causes the organ's tissue to develop fibrosis (11). 

      Although the exact mechanisms of this process are still 

being investigated, the researchers have found that HHcy 

stimulates the expression of tissue inhibitor of 
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metalloproteinase-1 (TIMP-1), which leads to the accumulation 

of procollagen I in hepatocytes and the accumulation of 

collagen in the liver tissue (12) . Studies conducted by 

Ukrainian and international researchers demonstrate the strong 

correlation between liver disease and the blood plasma Hcy 

level (13) .  

       The part that HHcy  plays in the onset of hepatic steatosis 

is currently the subject of intense research. Through rat 

research, it was demonstrated that a complex network of 

nuclear transcription factors and enzymes is involved in the 

control of lipogenesis in addition to the recognized mechanisms 

of lipid accumulation in the organ (14). shown that the presence 

of HHcy resulted in a considerable increase in the activity of 

the transcription factor SREBP (sterol regulatory element-

binding protein) (15) . 

       Furthermore, experts note that ER stress is one of the 

possible causes of fatty infiltration of the liver under these 

conditions because it is where sterols and lipids are generated 

in the hepatocyte , There are theories that when there is HHcy 

in the ER, the expression of genes controlling lipogenesis is 

increased and the processes of protein synthesis and post-

translational modification are greatly suppressed because 

chaperone activity is inhibited (16). When L-Hcy thiolactone 

levels in rats rise, hepatocytes experience oxidative stress and 

their antioxidant defense reserves are depleted, according to 

research by M. Stojanovic et al. 

         In the liver tissue of lab animals, the scientists observed a 

decrease in catalase activity , Consequently, a notable rise in the 

H2O2 concentration was noted, HHcy was also linked to an 

increase in the organ's lipid peroxidation processes and the 

buildup of peroxidation products including thiobarbituric acid 

(17). Direct harm to the liver cells, their apoptosis, and the start 

of inflammatory processes were all associated with Lipid 

peroxidation . 

 

CONCLUSION 

1. The amount of connective tissue components in the liver's 

portal tracts and surrounding the lobules increased in rats with 

HHcy. 

2. Hyperhomocysteinemia caused liver plate rupture, 

alterations in the nuclear  apparatus of hepatocytes, the 

emergence of hydropic and fatty dystrophy, patches of necrosis 

in the organ's tissue, and modifications to the vascular structure. 
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