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Abstract  

The current work was aimed to estimate the potential role of Symphytum officinale to improve the liver tissue 

against pathochanges induced by staphylococcus aureus. The samples (wound inflammation) were collected 

from Kirkuk Hospital in Kirkuk city for the period from May to July 2022 from patients and 24 male rats were 

used and distributed into four groups. The results showed that microscopic and biochemical parameters were 

used to diagnose bacterial isolates of the genus. The liver enzymes activities in the infected group were 

significantly higher (P< 0.05) than in the control group. In the treated group, liver enzymes were back to 

normal after utilizing S. officinale extract. About histological examination, the cross-sections taken from the 

control group revealed normal liver tissue, including normal central vein, normal hepatocytes, and normal 

sinusoids. After utilizing S. officinale extract, livers from the treated group showed semi-normal liver 

structure, while the infected group displayed minor alterations. It was found that S. officinalis extract has an 

effective antibacterial activity against Gram-positive bacteria. 
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Introduction: 

Staphylococcus aureus is a gram-positive 

commensal bacterium that colonizes different body 

regions in 30% of healthy individuals (1,2). It has a 

major role in the spread of diseases in hospitals and 

the general public, which can range from minor to 

fatal (1, 3, 4). The world is home to several types of 

Staphylococcus bacteria. Humans who are long-

term carriers of S. aureus exhibit colonization in 

their urogenital, gastrointestinal, and upper 

respiratory tracts in about 20% to 30% of cases (5-

7). Animals used as food sources serve as reservoirs 

(8). Animal skin, including the skin of the teat and 

teat canal, is colonized by S. aureus (9). S aureus 

expresses a wide range of putative virulence factors 

(10). proteins on surfaces that promote host tissue 

colonization (11). Examples of substances that most 

likely inhibit phagocytosis are immunoglobulin 

binding protein A and capsules (12). poisonous 

compounds that damage host tissues and cause signs 

of illness. In general, coagulase-negative 

staphylococci exhibit fewer virulence factors and are 

less harmful. It is easy for S. epidermidis to colonize 

implanted devices (13). For more than 2000 years, 

Symphytum officinale (family Boraginaceae) roots 

and leaves have been used internally and externally 
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to treat various diseases (14). Comfrey's 

pharmacological and therapeutic potential, including 

neurology, is determined by a variety of chemical 

components (15,16). The use of plants and their parts 

to cure illnesses is widespread in many nations, and 

the World Health Organization (2014) highlighted 

the significance of traditional medicine, stressing its 

various forms and particular varieties (17,18). 

Because of its therapeutic and restorative qualities, 

comfrey is widely acknowledged as being beneficial 

for use in pharmaceutical formulations. By assessing 

the zone widths of growth inhibition, the described 

research demonstrates the antibacterial properties. 

The matching extracts from the various plant 

sections were obtained using different solvents. 

Overall, the findings showed that comfrey extracts 

exhibit antifungal activity against Bipolaris oryzae 

and possible antibacterial effects on some examined 

bacterial species, including S. aureus (19,20). The 

endophytic strains from S. officinale leaves may be 

biologically controlled to inhibit S. sclerotiorum, 

according to Rocha et al. (21). Furthermore, comfrey 

leaf extracts reduced the vulnerability to infection 

from Erysiphe graminis conidia and Puccinia 

graminis uredospore in wheat steam, according to 

Karavaev et al. (22). Many substances, such as 

phenolic compounds and other bioactive molecules 

found throughout the plant, may have affected the 

effect of the extracts under study (23, 24). Therefore, 

the current research sought to understand how S. 

officinale might protect liver tissue from 

pathological changes brought on by Staphylococcus 

aureus. 

Material & Methods: 

Clinical specimen collection: 

From May to July 2022, clinical samples (wound 

inflammation) were taken from patients admitted to 

Kirkuk Hospital in Kirkuk City who had been seen 

by a specialist physician who had referred them to 

the lab. 

Bacterial Identification: 

The following criteria were used to identify bacteria: 

morphological analysis, media properties, 

microscopic examination, and biochemical tests. 

Preparation of extracts:  

25 grams of the thoroughly cleaned and chopped S. 

officinale root and 100 milliliters of distilled water 

were placed in an electric grinder one at a time. 

Following centrifugation, the result was considered 

to be 100%. Following that, study preparations were 

carefully considered. 

Experimental animals:  

The 24 adult male rats that were acquired from a 

pharmaceutical research institution in Baghdad and 

an Iraqi care facility were divided into four groups 

of six rats each:  

❖ Control group: received normal saline 

(orally).  

❖ Infected group: injected with 106 CFU of S. 

aureus (intraperitoneal) (25). 

❖ Extract group: received S. officinale 

150mg/kg BW (orally). 

❖ Treated group: treated with S. officinale 150 

mg/kg after being injected with 106 CFU of 

S. aureus. 

Prepare of blood:  

Blood was drawn from rats by heart puncture and 

placed in test tubes with EDTA. The AST, ALT, and 

ALP activities of the serum were calculated. 

Histological study: 

After infection, mice were put under anesthesia and 

sacrificed. Samples of liver tissue were collected and 

preserved in 10% neutral buffered formalin for 

histological examination. Following standard 

histokinette preparation, the samples were sliced 

with a microtome into slices that were 5 mm thick, 

stained with hemotoxylin and eosin stain, and 

viewed under a light microscope (26). 

Statistical analysis:  

For analysis of statistics the results were expressed 

using means and SE. Analysis of variance  
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(ANOVA) was utilized to statistically examine the 

data and identify any differences between the groups 

before and during the therapy. P <0.05 was deemed 

statistically significant in the data analysis 

conducted using SPSS (SPSS 2003, SPSS Inc.) (27). 

Results & Discussion: 

Isolation and identification:  

The size and morphology of S. aureus isolates 

cultivated on Mannitol Salt Agar are shown in 

Figure (1). On the other hand, bacterial isolates of 

the genus were identified using microscopic 

characteristics such as the interaction of the Gram 

stain. Colony traits like color, texture, and pigment 

production were also utilized as criteria to 

distinguish isolates and genera. 

Liver enzymes:  

The results of the investigation showed that the liver 

enzymes of the groups differed significantly 

(P<0.05). Table 1 shows that the infected group's 

AST levels were substantially higher (P<0.05) than 

those of the control group. Compared to the control 

group, the infected group's ALT and ALP levels 

were significantly higher (P<0.05). Following the 

use of S. officinale extract, the treated group's levels 

of AST, ALP, and ALT showed non-significant 

variations (P<0.05) in comparison to the control 

group. 

El-Gendy et al., (28) reported that serum levels of 

ALT and AST significantly increased, which was 

indicative of a hepatotoxic effect induced by MRSA 

extracts (p<0.01). Similarly to this, our research 

showed that treating male mice with MRSA isolates 

increased their levels of ALT and AST significantly 

in comparison to the control and other treated 

groups. These findings suggested that MRSA 

isolates have the potential to be genetically toxic 

(28,29). Regarding the S. officinalis treatment. 

Treatment with S. officinalis in the current study 

prevented the increase in liver enzymes that S. 

aureus caused in rats. Previous research has 

demonstrated that S. officinalis possesses potent 

antioxidant qualities. Horvathova et al. discovered 

that rats' drinking water contained S. cerevisiae 

germs. Rat hepatocytes are more resistant to 

oxidative stress when officinalis extract is used. It 

protects hepatocytes from hydrogen peroxide and 

dimethoxy naphthoquinone-induced DNA damage 

by boosting glutathione peroxidase activity (30,31). 

According to Zupko et al. (32), the antioxidant 

components in the Salvia extract—salvianolic acid, 

rosmarinic acid, and phenolic glycosides—were 

responsible for this action. 

Liver tissues 

The control group's cross-sections showed normal 

liver tissue, including normal sinusoids, 

hepatocytes, and central veins (Figure 2). Figure 3 

depicts the infected group's thickening wall, central 

venous congestion, significant lymphocyte 

infiltration, and hepatocyte degradation. The liver 

tissue architecture was normal in the cross sections 

of this group that were given S. officinale extract 

(figure 4). Following the use of S. officinale extract, 

liver slices from the treated group showed semi-

normal liver tissue architecture (figure 5).  

In the current study, mononuclear cellular 

infiltration was found during the histological 

examination of liver tissue infected with S. aureus, 

particularly in proximity to dark regions that are 

believed to be S. aureus colonies. The mild 

widespread inflammation in the liver is most likely 

caused by bacterial endotoxins, which change the 

shape of cells (33). In this study, the affected liver 

sections had swollen, necrotic, vacuolated, and 

degraded hepatocytes. Additionally observed were 

pyknosis of the blood sinusoids and nuclei, as well 

as congestion of the central and portal veins. 

According to a study on the pathophysiology of 

experimental S. aureus infection in rabbits, the 

majority of these histological findings were in line 

with the findings that the infected animals' livers had 

bile sinusoid obstruction with bile pigment, hydropic 

degeneration and necrosis of hepatocytes, and liver 

congestion (34). It's interesting to note that most of 

the negative histological and ultrastructural effects 
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of the S. aureus infection on the liver were 

considerably lessened by oral administration of the 

S. officinalis aqueous extract, and the majority of the 

hepatocytes' cytoplasm and nuclei normalized. In a 

similar vein, Amin and Hamza (35) found that mice 

pretreated with S. officinale extract did not show 

signs of hepatic necrosis or inflammatory cell 

infiltration in the liver following azathioprine 

treatment. 

 

 

 

 

 

 

 

 

 

 

 

 

Table (1): Levels of liver enzymes in the studied group 

Variables  

 

Groups  

AST U/L ALT U/L ALP U/L 

Control group 17.44±7.59 21.53±5.33 52.17±9.52 

Infected group 78.93±9.84* 94.05±11.27* 186.31±17.06* 

Extract group 19.01±3.41 21.42±6.15 49.38±3.39 

Treated group 28.47±6.72 30.58±9.48 59.42±8.27 

P value 0.0001 0.001 0.0001 

 

Figure (1): S. aureus on Mannitol Salt Agar 
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Figure (2): control group A showed the normal structure of the central vein (CV), 

hepatocytes (HC), sinusoids (S), and kupffer cells (KC) H&E X400. 

CON 

LI 

D 

He 

TW 

Figure (3): infected group showed thickening wall (TW) of central vein (CV), with 

congestion (CON), lymphocytes infiltration (LI), and Degeneration (D) of hepatocytes and 

blood hemolysis (He) H&E X400. 
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Figure (4): extract group showed central vein (CV), hepatocytes (HC), sinusoids (S), 

and kupffer cells (KC) H&E X400. 
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Figure (5): Treated group showed central vein (CV), hepatocytes (HC), sinusoids (S), 

and kupffer cells (KC) H&E X400. 
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Conclusions:  

Based on the present investigation, it was found that 

S. officinalis extract has an effective antibacterial 

activity against Gram-positive bacteria and can 

protect the liver from bacterial toxins and other 

microorganisms. 

Ethical approval:   

This study was approved by the institutional ethics 

committee. The study protocol and consent form 

were reviewed and approved by the local ethics 

committee. 

Conflict of interest: NIL 

Funding: NIL  

References:  

1. Oliveira D, Borges A, Simoes M. 

Staphylococcus aureus Toxins and Their 

Molecular Activity in Infectious Diseases. 

Toxins. 2018;10(6).  

2. Al-Sudani, S., Najim, H., Abdul Hussain, D. A 

Comparative study of the laser beam effect on 

some virulence factors of Staphylococcus aureus 

isolated from different sites of the human 

body. Journal of Medical and Life Science, 

2023; 5(2): 102-109. doi: 

10.21608/jmals.2023.305596 

3. Bitrus AA, Peter OM, Abbas MA, Goni MD. 

Staphylococcus aureus: A Review of 

Antimicrobial Resistance Mechanisms. 

Veterinary Sciences: Research and Reviews. 

2018;4(2).  

4. Taylor TA, Unakal CG. Staphylococcus Aureus. 

StatPearls. Treasure Island (FL): StatPearls 

Publishing LLC.; 2020. 

5. Masalha M, Borovok I, Schreiber R, 

Aharonowitz Y, Cohen G. Analysis of 

transcription of Staphylococcus aureus aerobic 

class 1b and anaerobic class III ribonucleotide 

reductase genes in response to oxygen. Journal 

of Bacteriology. 2001; 183: 7260-7272. 

6. Romich JA. Bacterial Zoonosis. In: Thomson 

Delmar Learning. Understanding Zoonotic 

Diseases. Thomson Delmar Learning, Canada. 

2008; 188-191. 

7. Jawad, A., Kadhim, A., Hashim, M. Prevalence 

of multi-drug resistant Staphylococcus aureus 

and Escherichia Coli isolated from urinary 

tract. Journal of Medical and Life Science, 2024; 

6(3): 410-419. doi: 

10.21608/jmals.2024.383094 

8. Tauxe RV. Emerging Foodborne diseases: An 

evolving public health challenge. Dairy, Food, 

and Environmental Sanitation. 1997; 17: 788-95 

9. Roberson JR, Fox LK, Hancock DD, Gay JM 

Ecology of Staphylococcus aureus, isolated 

from various sites on dairy farm. Journal of 

Dairy Science. 1994; 77: 3354-3364. 

10. Bhakdi S, Tranum-Jensen J. Alpha-toxin of 

Staphylococcus aureus. Microbiol Rev. 

1991;55:733. 

11. Easmon CSF, Adlam C: Staphylococci and 

staphylococcal infections. Vols 1 and 2. 

Academic Press, London, 1983. 

12. Foster TJ. Potential for vaccination against 

infections caused by Staphylococcus aureus. 

Vaccine. 1991; 9:221.  

13. Foster TJ, McDevitt D: Molecular basis of 

adherence of staphylococci to biomaterials. p. 

31, In Bisno AL, Waldvogel FA (eds): 

Infections Associated with Indwelling Medical 

Devices, 2nd Edition. American Society for 

Microbiology, Washington, D.C., 1994. 

14. Awang D.V., The American Herb Association. 

Quaterly Newsletter, 1989; 6(4): 6- 7. 

15. Salehi, B.; Sharopov, F.; Boyunegmez Tumer, 

T.; Ozleyen, A.; Rodríguez-Pérez, C.; Ezzat, 

S.M.; Azzini, E.; Hosseinabadi, T.; Butnariu, 

M.; Sarac, I.; et al. Symphytum species: A 

comprehensive review on chemical 

composition, food applications and 

phytopharmacology. Molecules 2019; 24: 2272. 

16. Sowa, I.; Paduch, R.; Strzemski, M.; Zieli ́ nska, 

S.; Rydzik-Strzemska, E.; Sawicki, J.; Kocjan, 

R.; Polkowski, J.; Matkowski, A.; Latalski, M. 

Proliferative and antioxidant activity of 



Journal of Bioscience and Applied Research, 2025, Vol.11, No. 1, P.322-330       pISSN: 2356-9174, eISSN: 2356-9182       329 

Symphytum officinale root extract. Nat. Prod. 

Res. 2018; 32: 605–609. 

17. Sadiq Laylani, L.A., Saleh, A.H. Alcoholic 

extract effect of Withania somnifera roots on 

cholesterol diet induced hyperlipidemia in male 

rabbits. Iraqi Journal of Science, 2018; 59(1B): 

267–270. 

18. Abdul, M.R., Rahim, S.M., Saleh, A.H. 

Cardioprotective Activity of Costus Root 

Ethanol Extract in Experimentally-Induced 

Hypothyroidism in Female Albino Rats. 

HAYATI Journal of Biosciences, 2023; 30(6): 

1054–1060. 

19. Knaak, N.; Dias da Silva, L.; Finger Andreis, T.; 

Mariana Fiuza, L. Chemical characterization 

and anti-fungal activity of plant extracts and 

essential oils on the Bipolaris oryzae and 

Gerlachia oryzae phytopathogens. Australas. 

Plant Pathol. 2013; 42: 469–475. 

20. Cvetkovic, D.; Stanojević, L.; Kundaković, T.; 

Zlatkovic, S.; Nikolić, G. Antioxidant and 

antimicrobial activity of a new generation 

phyto-gel. Adv. Technol. 2015; 4: 11–18. 

21. Rocha, R.; Eleutério da Luz, D.; Engels, C.; 

Pileggi, S.; de Souza Jaccoud Filho, D.; 

Matiello, R.; Pileggi, M. Selection of endophytic 

fungi from comfrey (Symphytum officinale L.) 

for in vitro biological control of the 

phytopathogen Sclerotinia sclerotiorum (Lib.). 

Braz. J. Microbiol. 2009; 40: 73–78.  

22. Karavaev, V.A.; Solntsev, M.K.; Iurina, T.P.; 

Iurina, E.V.; Poliakova, I.B.; Kuznetsov, A.M. 

Antifungal activity of aqueous extracts from the 

leaf of cowparsnip and comfrey. I.zv. Akad. 

Nauk. Seriia Biol. 2001; 4: 435–441.  

23. W. Doehner, N. Schoene, M. Rauchhaus, F. 

Leyva-Leon, D.V. Pavitt, D.A. Reaveley, G. 

Schuler, A.J. Coats, S.D. Anker, R. Hambrecht, 

Effects of xanthine oxidase inhibition with 

allopurinol on endothelial function and 

peripheral blood flow in hyperuricemic patients 

with chronic heart failure: results from 2 

placebo-controlled studies, Circulation. 2002; 

105: 2619–2624.  

24. R. Kand’ar, P. Zakova, V. Muzakova, 

Monitoring of antioxidant properties of uric acid 

in humans for a consideration measuring of 

levels of allantoin in plasma by liquid 

chromatography, Clin. Chim. Acta. 2006; 365: 

249–256. 

25. Patel AH, Nowlan P, Weavers ED, Foster T. 

Virulence of protein A-deficient and alpha-

toxin-deficient mutants of Staphylococcus 

aureus isolated by allele replacement". Infect. 

Immun. 1987; 55 (12): 3103–10. 

26. Saleh, A.H., Aldulaimi, L.H., Ahmed, N.M. 

Potential of nanoemulsion of spiramycin in 

alleviating histological and embryonic changes 

in Swiss albino mice infected with congenital 

toxoplasmosis. Journal of Applied and Natural 

Science, 2024; 16(4): 1842–1848. 

27. Saleh, A.H. Potential effect of green zinc oxide 

nanoparticles in treatment of kidney lesions that 

induced by Burkholderia mallei in albino male 

rats. Biochem. Cel. Arch. 2019; 19: 2439–2443. 

28. El-Gendy, M.M.A.A.,  Abdel-Wahhab, K.G.,  

Man-naa  F.A.,  Farghaly A.A. and El-Bondkly 

A.M.A. Carcinogenic Activities  and Sperm  

Abnormalities  of  Methicillin  Re-sistance 

Staphylococcus aureus and  Inhibition of  Their  

Virulence Potentials  by Aya-mycin. Appl. Bio-

chem. Biotechnol. 2017; 183: 833-852. 

29. Collins AR. The comet assay for DNA damage 

and repair: principles, applications, and 

limitations. Mol Biotechnol. 2004; 26:249-61. 

30. Horvathova E, Srancíkova A, Regendova- 

Sedlackova E, et al. Enriching the drinking 

water of rats with extracts of Salvia officinalis 

and Thymus vulgaris increases their resistance 

to oxidative stress. Mutagenesis, 2016; 

31:51e59. 

31. Kozics K, Klusova V, Srancíkova A, et al. 

Effects of Salvia officinalis and Thymus 

vulgaris on oxidant-induced DNA damage and 



Journal of Bioscience and Applied Research, 2025, Vol.11, No. 1, P.322-330       pISSN: 2356-9174, eISSN: 2356-9182       330 

antioxidant status in HepG2 cells. Food Chem 

Toxicol., 2013; 141:2198e2206. 

32. Zupko I, Hohmann J, Redei D, Falkay G, 

Janicsak G and Mathe I. Antioxidant activity of 

leaves of Salvia species in enzyme dependent 

and enzyme-independent systems of lipid 

peroxidation and their phenolic constituents. 

Planta Medica., 2001; 67: 366-368. 

33. Mathurin P, Deng QG, Keshavarzian A, 

Choudhary S, Holmes EW and Tsukamoto H. 

Exacerbation of alcoholic liver injury by enteral 

endotoxin in rats. Hepatology. 2000; 32(5): 

1008-1017.  

34. AL-Nakeeb N: The pathogenesis of 

experimental infections by Staphylococcus 

aureus in rabbit. Kufa J Vet Med Sci. 2011; 2(2): 

1-10. 

35. Amin A and Hamza A. Hepatoprotective effects 

of Hibiscus, Rosmarinusand Salvia on 

azathioprine-induced toxicity in rats. Life Sci., 

2005; 77: 266-278. 


