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Abstract: Hepatitis B virus infection is a major health problem worldwide. More than 400 million people are 

suffering from this infectious disease. Alhagi Maurorum (camel thorn, CTE) is used in Libyan folk medicine for 

hepatitis. The aim of this study is to investigate the effect of the camel thorn on the hepatitis B virus. After a 

pharmacological and toxicological screening of camel thorns on experimental animals in our laboratories, in an 

open-label study, 15 patients of either gender were chosen at random with their consent (consent form signed). 

The patients had no liver cirrhosis and were not alcoholics. Following clinical testing, the patients were given a 

low, safe dose of camel thorn powder (2.6 g soaked in boiling water for 10 minutes) three times per day for six 

months. The viral load was measured before treatment and three and six months after the beginning of the 

experiment by polymerase chain reaction. The complete blood picture, the level of transaminases, bilirubin, 

creatinine, blood glucose, lipid profile, thyroid function, and prothrombin were assessed before and after three 

months after the beginning of the experiment. Our data showed no significant changes in the complete blood 

picture, creatinine, blood urea, glucose level, bilirubin, alanine aminotransferase, aspartate aminotransferase, 

alkaline phosphatase, lipid profile, prothrombin, and thyroid function. The levels of viral load before, three 

months after, and six months after the beginning of our study were 1689±289, 558±160, and 271±026 IU per mL, 

respectively. From this study, we may conclude that the camel thorn is safe and showed activity against viral 

hepatitis B, however, further investigations are needed by increasing the number of patients and using higher 

doses of plant extract to explore its mechanism of action. Finally, the mechanism of camel thorn may be related 

either to its antiviral effect or to the stimulation of either endogenous interferon or the immune system. 
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Introduction 

Lately, it is estimated that there are between 750,000 and 1,000,000 plant species in the world. Each of the 500,000 

has been identified and named. Every year, approximately 2,000 new flowering plant species are identified and 

named. The number of plants that have been used for treatment since ancient times shows a steady increase. 

According to a report released by the World Health Organization (WHO), the number of plants used for the 

treatment is estimated to be around 20,000. In recent years, studies on medicinal plants and active substances 

derived from them have increased interest in these plants [1]. The use of plants as a source of research in the 

search for active compounds for medicine has been proven to have a significant scientific output. An analysis of 

the scientific literature concerning medicinal plants clearly shows that in the last 20 years, progress has been 

rapid, with a peak in 2010. From this year onward, publications have stabilized at just over 5,000 per year 

ingredients that can be used in drug development and synthesis. Medicinal plants have a promising future because 

there are about half a million plants around the world, most of whose medical activities have not been investigated 

yet and whose medical activities could be decisive in the treatment of present or future studies [3]. Medicinal 

plants play a vital role in the development of new drugs. During 1950-1970, approximately 100 plant-based new 

drugs were introduced in the USA drug market, including deserpidine, reseinnamine, reserpine, vinblastine, and 

vincristine, which are derived from higher plants. From 1971-1990, new drugs such as ectoposide, e-

guggulsterone, z-guggulsterone, teniposide, nabilone, plaunotol, lectinan, artemisinin, and ginkgolides appeared 

all over the world. 2.0% of drugs were introduced from 1991 to 1995, including paciltaxel, toptecan, gomishin, 

irinotecan, etc. [4]. Desert plants contain important phytochemicals, which are cheap sources of medicine for 

local communities. These phytochemicals are much better than synthetic medicine due to their harmless effects 

[5].  

Alhagi Maurorum (Akool) is a spiny, deep-rooted perennial shrub, with roots that can reach six or seven feet into 

the ground. It has small pink to red pea flowers and brown legume pods [6]. Several studies indicated that Alhagi 

Mourorium has anti-ulcerogenic [7], anti-diarrheal [8], antibacterial [9, 10], anti-inflammatory [11], analgesic 

[12], and hepatoprotective activities [13-15]. Suliman et al. [16] discovered that camel thorn inhibits leukemic 

cell proliferation in a leukemia cell line (HL-60). Worldwide, it is estimated that more than 400 million people 

are currently living with chronic hepatitis B virus (HBV) infection, contributing to more than one million deaths 

annually as a result of liver cirrhosis and hepatocellular carcinoma [17, 18]. The approved treatment of chronic 

hepatitis B virus includes lamivudine (LMV), adefovir dipivoxil (ADV), telbivudine (TBV), entecavir (ETV), 

tenofovir disoproxil fumarate (TDF), and pegylated interferon alpha (Peg IFN 2a and 2b) [19-21]. Little is known 

about the role of herbal medicine or medicinal plants in the treatment of the hepatitis B virus. Thus, the aim of 

this study is to investigate the potential role of camel thorn extract as an alternative treatment for hepatitis B-

suffering patients. 

 

Materials and methods 

After the pharmacological and toxicological screening of camel thorns in experimental animals in our laboratories 

[22]. The dose selected during this study was 2.6 g three times daily. This dose was extremely small compared 

with the LD50 in mice. In an open-label study, 13 patients were chosen at random and their agreements (consent 

forms signed) and ethical approval from the University of Benghazi, Benghazi, Libya, were obtained. Patients 

were of either gender (male=5, female=8), with an age range of 20-50 years. Patients had no previous history of 

liver cirrhosis or other co-morbid diseases (some patients had diabetes mellitus) and were not alcoholics. All 

patients underwent basic investigations, including checking their body weight and blood pressure before and 
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during the study. After being clinically investigated, the patients were given a very low, safe dose of camel thorn 

powder (2.6 g soaked in boiling water for 10 minutes) three times per day for six months. The viral load was 

measured before treatment and three and six months after the beginning of the experiment by polymerase chain 

reaction using a COBAS analyzer (Roche Molecular Systems Inc., Branchburg, NJ). However, the other 

biochemical parameters were measured before and after the first three months of the experiment. The levels of 

hemoglobin (HB), white blood cells (WBC), and platelets were determined by a Colter counter, a hematology 

analyzer; prothrombin time (PT) was determined by a coagulation analyzer; and the international normalized ratio 

(INR) was all calculated. Thyroid function was determined using an immunoassay analyzer [23], creatinine [24], 

blood glucose levels [25], bilirubin [26], transaminases [27], alanine phosphatase (ALKP) [28], albumin by the 

bromocresol green method [29], and a lipid profile, which includes high-density lipoprotein, (HDL), low-density 

lipoprotein (LDL), and triglycerides (TG) cholesterol, was measured [30]. 

 

Statistical analysis: The experimental results were expressed as the mean±S.E.M. Results of the viral load at 

different time intervals were assessed by analysis of variance (one-way ANOVA). If this analysis indicated 

significant difference among the group means, then each group was compared by Post Hoc test: Fisher LSD or 

pairwise two-sample t-tests. The Student t-test was used to evaluate biochemical data. A value of p<0.05 was 

considered statistically significant. 

 

Results 

As presented in Table 1, no statistically significant decrease in patients' hepatitis B virus load was observed after 

three months of treatment. However, the level of virus load in the same patients was significantly decreased after 

six months of treatment with camel thorn extract (p<0.05). According to Table 2, the levels of HB virus pre- 

(before administration of Alhagi Maurorum) and post-treatment of daily administration of Alhagi Maurorum were 

12.12±0.78 and 12.17±0.93 (g/l), respectively. The levels of WBC pre- and post-treatment were 7.83±0.35 and 

7.68 ± 0.74 (109/l). The numbers of platelets in pre- and post-treatment patients were 268±24.71 and 257.8±18.96 

(109/l), respectively. The pre- and post-treatment PTs (in seconds) were 12.17±3.95 and 9.67±3.0 6; the pre- and 

post-treatment INR readings were 1.18±0.40 and 0.8±0.25. Thus, by using the Student t-test, no significant 

statistical changes were observed on the previously mentioned parameters. 

Table 1: Effect of camel thorn extract on the viral load of HBV of patients at different time intervals using real-time PCR 

Treatment protocol HBV Load (IU per ml) 

Pre-treatment 1689±289 

Three months after the beginning daily treatment 558±160 

Six months after the beginning of daily treatment 271±026* 

*Significantly different from pretreatment and three months after the beginning of treatment (p<0.05) 

 

Table 2: Effect of Alhagi Maurorum on blood picture, PT and INR in HVB suffering patients 
 

Treatment 

protocol 

Hemoglobin  

(g / l) 

White blood cells 

(109 / l) 

Platelets 

(109 / l) 

Prothrombin time 

(secs) 

International 

normalized ratio 

Pre-treatment 12.12±0.78 7.83±0.35 268±24.71 12.17±3.95 1.18±0.40 

Post-treatment 12.17±0.93 7.68±0.74 257.8±18.96 9.67±3.06 0.80± 0.25 

P value 0.88 0.86 0.66 0.076 0.08 

Pre → Before administration of CTE, Post → After 3 months of daily administration of CTE

https://stats.stackexchange.com/questions/281283/post-hoc-test-fisher-lsd-or-pairwise-two-sample-t-tests
https://stats.stackexchange.com/questions/281283/post-hoc-test-fisher-lsd-or-pairwise-two-sample-t-tests
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Results in Table 3 shows blood urea levels (mg/dl), pre- and post-treatment, were 19.5±4.10 and 24.5±2.67. The 

levels of creatinine (mg/dl) pre- and post-treatment were found to be 0.78±0.07 and 0.6±0.09 respectively. The 

pre- and post-treatment plasma glucose levels were 86.0±03.36 and 88.8±2.26, respectively. All these data 

indicate no significant statistical differences between the groups. 

 

Table 3: Effect of Alhagi Maurorum on some renal parameters and on blood glucose levels in HBV-infected patients 

 

Treatment 

protocol 

Urea 

(mg/dl) 

Creatinine 

(mg/dl) 

Glucose 

(mg/dl) 

Pre-treatment 19.5±4.10 0.78±0.07 86.0±3.36 

Post-treatment with CTE 24.5±2.67 0.60±0.09 88.8±2.26 

P value 0.06 0.21 0.53 

Pre → before administration of CTE, Post → after 3 months of daily administration of CTE 

 

Moreover, as indicated in Table 4, the levels of bilirubin in pre- and post-treatments were 0.56±0.091 and 

0.45±0.022 mg/dl, respectively. The pre- and post-treatment ALT (U/l) levels were 22.67±4.69 and 20.83±2.94, 

respectively. Where the AST levels were 25.33±01.78 and 19.67±02.80. The activities of ALKP (U/dl) before 

three months and after three months of Alhagi Maurorum treatment were 84.17±6.67 and 91.67±5.96 (p=0.06). 

The albumin concentration (g/l) was 4.33±0.19 and 4.25±0.13 in the pre- and post-treatment patients, with no 

significant difference, respectively.   

 

Table 4: Effect of treatment with CTE on some liver parameters and albumin in HBV-infected patients 
 

 Bilirubin (mg/dl) ALT (U/l) AST (U/l) ALKP (U/l) Albumin (g/l) 

Pre-treatment 0.56±0.091 22.67±4.69 25. 33±1.78 84.17±6.67 4.33±0.19 

Post-

treatment 

0.45±0.022 20.83±2.94 19.67±2.80 91.67±5.96 4.25±0.13 

P value 0.27 0.40 0.11 0.06 0.36 

Data mean ± SEM, Pre → Before administration of CTE, Post → After 3 months of daily administration of CTE. 

 

Concerning lipid profile (mg/dl), results in Table 5, indicated no significant difference between pre- and post-

treatment with Alhagi Maurorum (p<0.05). The levels of cholesterol pre- and post-treatment were 138.6 ± 10 and 

133.0±8.6 (P=0.64) and those of TG were 78.8±14.8 and 76.4±12.6 (p=0.88). The concentrations of blood HDL 

before and after treatment were 88.8±9.7 and 88.6±10.6 (p=0.9). Our data showed that pre- and post-treatment 

LDL levels were 42.8±7.3 and 42.4±6.3 respectively, with no significant difference (p=0.59).  As seen in Table 

6, no significant difference was observed in the thyroid function between pre- and post-treatment with Alhagi 

Maurorum (p<0.05). T3 levels (ng/dl) were 1.213±0.092 and 1.09±0.25 (P=0.66) before and after treatment, 

respectively. These figures in the case of T4 were 94.78±4.43 and 78.77±15.88 (p=0.39). TSH levels were 

2.55±0.64 and 3.56±0.92 before and after treatment, with no statistical difference (p=0.16).  

Table 6: Influence of Alhagi Maurorum on the thyroid function of HBV suffering patients 

Treatment 

group 

Triiodothyronine 

T3, (nmol/l) 

Thyroxine  

T4, (nmol/l) 

Thyroid Stimulation Hormone 

TSH, (m. IU/l) 

Pretreatment 1.213±0.092 94.78±4.43 2.55±0.64 

Post-treatment 1.09±0.25 78.77±15.88 3.56±0.92 

P value 0.66 0.39 0.16 

No significant changes were observed between pre-and post-treatment with CTE. Data are mean ± SEM. 
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Discussion 

Hepatitis B virus infection is a major global health problem, despite the availability of effective vaccine 

prophylaxis. According to the latest WHO reports, an estimated 240-280 million people are chronic hepatitis 

B  (CHB) carriers, among whom the disease occurs with a very high burden, as approximately one million people 

die every year from CHB-related disease [31-34]. CHB causes almost 40.0% of cases of hepatocellular carcinoma, 

which is the second leading cause of cancer-related mortality worldwide [35]. Dramatic improvements in the 

efficacy of the treatment of CHB were made possible by the availability of highly potent direct antiviral agents, 

which created an expectation of similar results being achieved in chronic HBV. Despite the availability of highly 

effective direct antiviral agents for HBV for the last 20 years, a cure cannot be achieved in most cases because of 

the peculiar features of this virus. In fact, the viral life cycle of HBV involves formation of particularly stable 

episomal minichromosomes, covalently closed circular DNA (cccDNA) molecules, which serve as templates for 

transcription and a reservoir for future replication cycles [36, 37]. Further, the HBV genome is able to integrate 

into the host genome, reinforcing viral antigen production and favoring HBV oncogenesis [38]. The inability to 

arrest this complex replicative machinery leads to the persistence of viral antigen production, which in turn, 

progressively exacerbates the functional failure of the immune response; which represents the most effective tool 

for viral control [39].  

There is no evidence that antiviral treatment is effective for acute hepatitis B. The hepatitis B vaccine, with 95.0% 

efficacy rate, is the cornerstone of preventing HBV infection and the consequences of chronic infection, such as 

cirrhosis, liver cancer, and death [40]. Chronic hepatitis B is defined as the persistence of the hepatitis B surface 

antigen for more than six months. Individuals with CHB are at risk of hepatocellular carcinoma and cirrhosis, but 

morbidity and mortality are reduced with adequate treatment [41]. Thus, in most cases, treatment must continue 

for life. However, even successfully virally suppressed patients may still develop liver cancer, especially if their 

livers are cirrhotic [42]. There is a continuing need for alternative options for treating viral HBV infections. 

Moreover, there is a need for treatment options that provide efficacy with minimal side effects. Recently, 

researchers have begun to investigate the potential role of herbs in the treatment of viral infections [43]. The effect 

of CTE extract on HBV was studied, and it was discovered that the extract reduced elevated liver enzymes and 

viral load (in HBV-infected patients). This could be due to the plant's ability to stimulate endogenous interferon 

production and the immune system, in addition to its antioxidant and detoxifying effects. Regarding the 

biochemical parameters obtained before and three months after treatment with CTE extract, our data showed that 

the blood count did not significantly change before or after treatment with CTE. The present findings also 

indicated that the PT and IR pre- and post-treatment did not show any statistical difference. CHB virus infection 

has been observed to be associated with nephropathy and reduced renal function [44]. Chronic HBV has been 

linked to renal disease for a decade, and approximately 02.0-15.0% of patients on hemodialysis have HBV [45]. 

The present study showed that the level of urea and creatinine did not statistically alter this, indicating that the 

tested herb did not interfere with the integrity of the kidney and that it may be having a protective effect. The liver 

plays an important role in thyroid hormone metabolism, specifically in its conjugation, excretion, and mono-

deiodination. Liver disease can affect thyroid hormone metabolism. Altered thyroid hormone metabolism 

resulting in low serum triiodothyronine (T3), normal to low thyroxine (T4), a high reverse T3 (rT3), and an 

inappropriately normal thyroid stimulation hormone (TSH) in the absence of clinical hypothyroidism is well 

documented in chronic and cirrhotic liver diseases of various etiologies, such as hepatitis virus infection [46-49].   

The most frequent change in plasma levels of thyroid hormones is decreased total T3 and free T3 concentration, 

which is reported to be associated with the severity of hepatic dysfunction [50, 51]. The current study indicated 

https://www.sciencedirect.com/topics/medicine-and-dentistry/hepatitis-b-virus
https://www.sciencedirect.com/topics/medicine-and-dentistry/chronic-hepatitis-b
https://www.sciencedirect.com/topics/medicine-and-dentistry/chronic-hepatitis-b
https://www.sciencedirect.com/topics/medicine-and-dentistry/hepatitis-b-virus
https://www.sciencedirect.com/topics/medicine-and-dentistry/hepatitis-b-virus
https://www.sciencedirect.com/topics/medicine-and-dentistry/hepatitis-b-virus
https://www.sciencedirect.com/topics/medicine-and-dentistry/viral-life-cycle
https://www.sciencedirect.com/topics/medicine-and-dentistry/hepatitis-b-virus
https://www.sciencedirect.com/topics/medicine-and-dentistry/hepatitis-b-virus
https://www.sciencedirect.com/topics/medicine-and-dentistry/minichromosome
https://www.sciencedirect.com/topics/medicine-and-dentistry/hepatitis-b-virus
https://www.sciencedirect.com/topics/medicine-and-dentistry/circular-dna
https://www.sciencedirect.com/topics/medicine-and-dentistry/hepatitis-b-virus
https://www.sciencedirect.com/topics/medicine-and-dentistry/hepatitis-b-virus
https://www.sciencedirect.com/topics/medicine-and-dentistry/hepatitis-b-virus
https://www.sciencedirect.com/topics/medicine-and-dentistry/hepatitis-b-virus
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that the tested herb did not significantly change thyroid function. Patients with liver disorders are often found to 

have a deranged lipid profile. A clear decline is observed in the levels of cholesterol as well as TG among 

individuals with severe hepatitis and liver failure as the synthesis of lipoprotein is reduced [52]. The present 

results indicated that the lipid profile did not significantly change after three months of treatment with CTE. The 

CTE extract decreases the viral load in HBV-infected patients, in part because the plant may have the ability to 

stimulate endogenous interferon production, and the immune system in addition to its antioxidant and detoxifying 

effects. Data presented in this study showed that the tested plant did not interfere with the integrity of the kidney 

or the thyroid. Also, there was no change in the various hematological parameters, which indicate the herb may 

not be toxic and does not interfere with the circulating red cells, hematopoiesis and leucopoiesis. The present 

finding suggests the CTE is not toxic since no marked change in the biochemical, hematological, or thyroid 

parameters was observed. Consequently, CTE may be considered an alternative treatment option for subjects 

suffering from hepatitis B viral infections, providing an alternative treatment option that exhibits minimal side 

effects. Further studies are needed using a large number of populations, different doses, and a longer duration of 

treatment to explore the mechanism of action and efficacy of CTE as an alternative, safe treatment against HBV. 

 

Conclusion: The camel thorn extract decreases the viral load in HBV-infected patients, in part because the plant 

may have the ability to stimulate endogenous interferon production and the immune system in addition to its 

antioxidant and detoxifying effects. These findings indicate no marked change in the biochemical and 

hematological as well as thyroid parameters, these suggesting that the safety of Alhagi Maurorum. 

 

 

 

 

References 

 
1. World Health Organization (2002) WHO Policy perspectives on medicines (traditional medicine) - growing needs 

and potential. 2002. WHO, Geneva. doi: Nil. 

2. Salmerón-Manzano E, Garrido-Cardenas JA, Manzano-Agugliaro F (2020) Worldwide research trends on 

medicinal plants. International Journal of Environmental Research and Public Health. 17 (10): 3376. doi: 10.3390 

/ijerph17103376 

3. Rasool Hassan BA (2012) Medicinal plants (Importance and Uses), Pharmaceutica Analytica Acta. 3 (10): 

1000e139. doi: 10.4172/2153-2435.1000e139 

4. Singh S, Sedha S (2017) Medicinal plants and their pharmacological aspects. Family Process Institute. 1 (4): 156-

170. doi: Nil. 

5. Ahmad N, Bibi Y, Saboon, Raza I, Zahara K, Idrees S, Khalid N, Bashir T, Tabassum S (2015) Traditional uses 

and pharmacological properties of Alhagi maurorum: A review. Asian Pacific Journal of Tropical Disease. 5 (11): 

856-861. doi: 10.1016/S2222-1808(15)60945-8 

Author contributions: All authors contributed significantly and have contributed in drafting, revising as well as approved the final 

version of the manuscript and agreed to be accountable for its contents.  

Conflict of interest: The authors declare absence of any commercial or financial relationships that could be construed as a potential 

conflict of interest. 

Ethical issues: Including plagiarism, informed consent, data fabrication or falsification and double publication or submission were 

completely observed by the authors. 

Data availability statement: The raw data that support the findings of this article are available from the corresponding author upon 

reasonable request. 

Author declarations: The authors confirm that all relevant ethical guidelines have been followed and any necessary IRB and/or 

ethics committee approvals have been obtained. 

 

 



Mediterranean Journal of                                                                                                                                                       

Pharmacy & Pharmaceutical Sciences                                                                                                               ISSN: 2789-1895 online      

         www.medjpps.com                                                                                                                                     ISSN: 2958-3101 print 

 

Gargoum et al. (2022) Mediterr J Pharm Pharm Sci. 2 (4): 39-47.                                                                                                           45 

6. Muhammad MA, Hussain F, Anwar AM, Gilani AH (2015) Alhagi: a plant genus rich in bioactives for 

pharmaceuticals. Phytotherapy Research. 29 (1): 1-13. doi: 10.1002/ptr.5222 

7. Naseri MKG, Mard SA (2007) Gastroprotective effect of Alhagi maurorum on experimental gastric ulcer in rats. 

Pakistan Journal of Medical Science. 23 (4): 570-573. doi: Nil. 

8. Atta AH, Mouneir SM (2004) Antidiarrheal activity of some Egyptian medicinal plant extracts. Journal of 

Ethnopharmacology. 92 (2-3): 303-309. doi: 10.1016/j.jep.2004.03.017 

9. Neamah NF (2012) A pharmacological evaluation of aqueous extract of Alhagi maurorum. Global Journal of 

Pharmacology. 6 (1): 41-46. Corpus ID: 34561203.  

10. Rahman SMA, Abd-Ellatif SA, Deraz SF, Khalil AA (2011) Antibacterial activity of some wild medicinal plants 

collected from western Mediterranean coast, Egypt: natural alternatives for infectious disease treatment. African 

Journal of Biotechnology. 10 (52): 10733-10743. doi: 10.5897/AJB11.007 

11. Zain ME, Awaad MS, Al-Outhman MR, El-Meligy RM (2011) Antimicrobial activities of Saudi Arabian desert 

plants. Phytopharmacology. 2 (1): 106-113. doi: Nil. 

12. Zakaria MNM, Islam MW, Radhakrishnan R, Chen HB, Ismail A, Chan K, Habibullah M (1999) Pharmacological 

evaluation of anti-inflammatory activity of Alhagi maurorum. Journal of Pharmacy and Pharmacology. 51 (Suppl): 

118. 200902159161292622, number: 99A0992375. 

13. Atta AH, Abo EL-Sooud K (2004) The antinociceptive effect of some Egyptian medicinal plant extracts. Journal 

of Ethnopharmacology. 95 (2-3): 235-238. doi: 10.1016/j.jep.2004.07.006 

14. Gargoum HM, Muftah SS, Al Shalmani S, Mohammed HA, Alzoki A, Debani, Al Fituri AHO, El Shari F, El Barassi 

I, Meghil SE, Abdellatif AG (2013) Phytochemical screening and investigation of the effect of Alhagi maurorum 

(camel thorn) on carbon tetrachloride, acetaminophen and Adriamycin induced toxicity in experimental animals. 

Journal of Scientific and Innovative Research. 2 (6): 1023-1033. doi: Nil. 

15. Abdellatif AG, Gargoum HM, Debani AA, Bengleil M, Alshalmani S, El Zuki N, El Fitouri O (2014) Camel thorn 

has hepatoprotective activity against carbon tetrachloride or acetaminophen induced hepatotoxicity, but enhances 

the cardiac toxicity of adriamycin in rodents. International Journal of Medical, Pharmaceutical Science and 

Engineering. 8 (2): 118-122. doi: 10.5281/zenodo.1091538 

16. Sulaiman GM (2013) Antimicrobial and cytotoxic activities of methanol extract of Alhagi maurorum. African 

Journal of Microbiology Research. 7 (16): 1548-1557. doi: 10.5897/AJMR12.1795 

17. Maddrey WC (2000) Hepatitis B: an important public health issue. Medical Virology. 61 (3): 362-366. doi: 10.1002/ 

1096-9071(200007) 

18. Kgatle MM (2017) Recent advancement in hepatitis B virus, epigenetics alterations and related complications: In 

advances in treatment of hepatitis C and B: Edited Allam N. 1103. doi: 10.5772/66879 

19. Tabak F, Yurdaydın C, Kaymakoğlu S, Akarsu M, Akıncı EG, Akkız H, Alkım C, Çekin AH, Cuvalci NO, Demir 

K, Değertekin B, Dökmetaş I, Ersöz G, Hizel K, Kandemir FO, Önlen Y, Sonsuz A, Şenateş E, Tosun S, Tozun N, 

Idilman R (2017) Diagnosis, management and treatment of hepatitis B virus infection: Turkey 2017 Clinical 

Practice Guidelines. Turkish Journal of Gastroenterology. 28 (2): 73-83. doi: 10.5152/tjg.2017.19 

20. European Association for the study of liver (2012) EASL clinical practice guidelines: management of chronic 

hepatitis B virus infection. Journal of Hepatology. 57 (1): 167-185. doi: 10.1016/j.jhep.2012.02.010 

21. Keeffe EB, Dieterich DT, Han SH, Jacobson IM, Martin P, Schiff ER, Tobias H (2008) A treatment algorithm for 

the management of chronic hepatitis B virus ınfection in the United States: 2008 Update. Clinical Gastroenterology 

and Hepatology. 6 (12): 1315-1341. doi: 10.1016/j.cgh.2008.08.021 

22. Gargum H, Al Zoki A, El-Barassi IF, Muftah SS, El Shaari F, Jumma M, Elzagheid A, Abdullatif A (2013) 

Investigation on the acute and sub-acute toxicity of alhagi graecorum in experimental animals. International Journal 

of Applied Biology and Pharmaceutical Technology. 4 (3): 202-209. doi: Nil. 

23. Talke H Schubert GE (1965) Enzymatic che Harnstoffbestimmung im Blut und serum im optischen test nach 

Warburg. Klin Wschr. 43: 174-175. doi: Nil. 

24. Heinegard D, Tiderstrom G (1973) Determination of serum creatinine by a direct colorimetric method. International 

Journal of Clinical Chemistry. 43 (3): 305-310. doi: 10.1016/0009-8981(73)90466-x 

25. Kadis AH, Little RL, Sternberg JC (1968) A new and rapid method for the determination of glucose by measurement 

of oxygen consumption. Clinical Chemistry. 14 (2): 116-131. doi: 10.1093/CLINCHEM/14.2.116 

26. Parviainen MT (1997) A modification of the acid diazo coupling method (Malloy-Evelyn) for the determination of 

serum total bilirubin. Scandinavian Journal of Clinical and Laboratory Investigation. 57 (3): 275-279. doi: 

10.3109/00365519709060037 

https://doi.org/10.5897/AJB11.007
https://www.turkjgastroenterol.org/en/diagnosis-management-and-treatment-of-hepatitis-b-virus-infection-turkey-2017-clinical-practice-guidelines-135197
https://www.turkjgastroenterol.org/en/diagnosis-management-and-treatment-of-hepatitis-b-virus-infection-turkey-2017-clinical-practice-guidelines-135197
https://www.turkjgastroenterol.org/en/diagnosis-management-and-treatment-of-hepatitis-b-virus-infection-turkey-2017-clinical-practice-guidelines-135197
https://www.turkjgastroenterol.org/en/diagnosis-management-and-treatment-of-hepatitis-b-virus-infection-turkey-2017-clinical-practice-guidelines-135197
https://www.turkjgastroenterol.org/en/diagnosis-management-and-treatment-of-hepatitis-b-virus-infection-turkey-2017-clinical-practice-guidelines-135197
https://www.turkjgastroenterol.org/en/diagnosis-management-and-treatment-of-hepatitis-b-virus-infection-turkey-2017-clinical-practice-guidelines-135197
https://www.turkjgastroenterol.org/en/diagnosis-management-and-treatment-of-hepatitis-b-virus-infection-turkey-2017-clinical-practice-guidelines-135197
https://www.turkjgastroenterol.org/en/diagnosis-management-and-treatment-of-hepatitis-b-virus-infection-turkey-2017-clinical-practice-guidelines-135197
https://www.turkjgastroenterol.org/en/diagnosis-management-and-treatment-of-hepatitis-b-virus-infection-turkey-2017-clinical-practice-guidelines-135197
https://www.turkjgastroenterol.org/en/diagnosis-management-and-treatment-of-hepatitis-b-virus-infection-turkey-2017-clinical-practice-guidelines-135197
https://www.turkjgastroenterol.org/en/diagnosis-management-and-treatment-of-hepatitis-b-virus-infection-turkey-2017-clinical-practice-guidelines-135197
https://www.turkjgastroenterol.org/en/diagnosis-management-and-treatment-of-hepatitis-b-virus-infection-turkey-2017-clinical-practice-guidelines-135197
https://www.turkjgastroenterol.org/en/diagnosis-management-and-treatment-of-hepatitis-b-virus-infection-turkey-2017-clinical-practice-guidelines-135197
https://www.turkjgastroenterol.org/en/diagnosis-management-and-treatment-of-hepatitis-b-virus-infection-turkey-2017-clinical-practice-guidelines-135197
https://www.turkjgastroenterol.org/en/diagnosis-management-and-treatment-of-hepatitis-b-virus-infection-turkey-2017-clinical-practice-guidelines-135197
https://www.turkjgastroenterol.org/en/diagnosis-management-and-treatment-of-hepatitis-b-virus-infection-turkey-2017-clinical-practice-guidelines-135197
https://www.turkjgastroenterol.org/en/diagnosis-management-and-treatment-of-hepatitis-b-virus-infection-turkey-2017-clinical-practice-guidelines-135197


Mediterranean Journal of                                                                                                                                                       

Pharmacy & Pharmaceutical Sciences                                                                                                               ISSN: 2789-1895 online      

         www.medjpps.com                                                                                                                                     ISSN: 2958-3101 print 

 

Gargoum et al. (2022) Mediterr J Pharm Pharm Sci. 2 (4): 39-47.                                                                                                           46 

27. Bergmeyer HU, Herder M, Rej R (1986) Approved recommendation 1985 on IFCC method for measurement of 

catalytic concentration of enzyme. Part 2. (IFCC method for aspartate aminotransferase, EC 2.6.1.1). Journal of 

Clinical Chemistry and Clinical Biochemistry. 24: 481- 495. doi: Nil. 

28. Tietz NW, Burtis CA, Duncan P, Ervin K, Petitclerc CJ, Rinker AD, Shuey D, Zygowicz ER (1983) A reference 

method for measurement of alkaline phosphatase activity in human serum. Clinical Chemistry. 29 (5): 751-756. 

PMID: 6404566. 

29. Tietz NW (1987) Fundamentals of Clinical Chemistry. WB Saunders Co. Philadelphia, ISBN 13: 9780721688626. 

30. Wojciki J, Samochowiec L (1983) Experimental model of hyperlipidemia in rats. Polish Journal of Pharmacology 

and Pharmacy. 35 (6): 436-443. PMID: 6677893. 

31. European association for the study of the liver (2012) EASL clinical practice guidelines: management of chronic 

hepatitis B virus infection. Journal of Hepatology. 57 (1): 167-185. doi: 10.1016/j.jhep.2012.02.010. 

32. Lok AS, McMahon BJ (2009) Chronic hepatitis B: update 2009. Hepatology. 50 (3): 661-662. doi: 

10.1002/hep.23190 

33. Mouzannar K, Liang TJ (2020) Hepatitis B virus - recent therapeutic advances and challenges to cure. Journal of 

Hepatology. 73: 694-695. doi: 10.1016/j.jhep.2020.04.015 

34. World Health Organization (2017) WHO Global hepatitis report, 2017. ISBN: 978-92-4-156545-5. 

35. Stanaway JD, , Flaxman AD, Naghavi M, Fitzmaurice C, Vos T, Abubakar I, Abu-Raddad LJ, Assadi R, Bhala N, 

Cowie B, Forouzanfour MH, Groeger J, Hanafiah KM, Jacobsen KH, James SL, MacLachlan J, Malekzadeh R, 

Martin NK, Mokdad AA, Mokdad AH, Murray CJL, Plass D, Rana S, Rein DB, Richardus JH, Sanabria J, Saylan 

M, Shahraz S, So S, Vlassov VV, Weiderpass E, Wiersma ST, Younis M, Yu C, El Sayed Zaki M, Cooke GS (2016) 

The global burden of viral hepatitis from 1990 to 2013: findings from the Global Burden of Disease Study 2013. 

The Lancet. 388 (10049): 1081-1088. doi: 10.1016/S0140-6736(16)30579-7 

36. Zoulim F (2005) New insight on hepatitis B virus persistence from the study of intrahepatic viral cccDNA. Journal 

of Hepatology. 42 (3): 302-308. doi: 10.1016/j.jhep.2004.12.015 

37. Urban S, Schulze A, Dandri, M, Petersen J (2010) The replication cycle of hepatitis B virus. Journal of Hepatology. 

52 (2): 282-284. doi: 10.1016/j.jhep.2009.10.031. 

38.  Yang W., Summers J (1999). Integration of hepadnavirus DNA in the infected liver: evidence for a linear precursor. 

Journal of Virology, vol. 73, no. 12, pp. 9710-9717. doi: 10.1128/jvi.73.12.9710-9717.1999 

39. Bertoletti A, Gehring AJ (2006) The immune response during hepatitis B virus infection. Journal of General 

Virology. 87 (Pt 6): 1439-1449. doi: 10.1099/vir.0.81920-0 

40. World Health organization (2022) Hepatitis B in the WHO European Region - fact sheet July 2022. 

41. Wilkins T, Sams R, Carpenter M (2019) Hepatitis B: screening, prevention, diagnosis, and treatment. American 

Family Physician. 99 (5): 314-323. PMID: 30811163. 

42. Grossi G, Vigano M, Loglio A, Lampertico P (2017) Hepatitis B virus long-term impact of antiviral therapy 

nucleot(s)ide analogues (NUCs). Liver International. 37 (suppl 1): 45-51. doi: 10.1111/liv.13291 

43. Sadiea RZ, Sultana S, Chaki BM, Islam T, Dash S, Akter S, Islam MS, Kazi T, Nagata A, Spagnuolo R, Mancina 

RM, Hossain MG (2022) Phytomedicines to target hepatitis B virus DNA replication: current limitations and future 

approaches. International Journal of Molecular Sciences. 23 (3): 1617-1640. doi: 10.3390/ijms23031617 

44. Cai J, Fan X, Mou L, Gao B, Liu X, Li J, Liu L, Wang H, Guo Z, Liu X, Li H, Li X, Li X (2012) Association of 

reduced renal function with hepatitis B virus infection and elevated alanine aminotransferase. Clinical Journal of 

American Society of Nephrology. 7 (10): 1561-1566. doi: 10.2215/CJN.07410711 

45. Deray G, Buti M, Gane E, Jia J, Chan HLY, Craxi A, Piratvisuth T, Pol S (2015) Hepatitis B virus infection and 

the kidney: renal abnormalities in hbv patients, antiviral drugs handling, and specific follow-up. Advances in 

Hepatology. (2): 1-11. doi: 10.1155/2015/596829 

46. Antonelli A, Ferri C, Pampana A, Fallahi P, Nesti , Pasquini M, Marchi S, Ferrannini E (2004) Thyroid disorders 

in chronic hepatitis C. The American Journal of Medicine. 117 (1): 10-13. doi: 10.1016/j.amjmed.2004.01.023 

47. Antonelli A, Ferri C, Fallahi P, Ferrari SM, Ghinoi A, Rotondi M, Ferrannini E (2006) Thyroid disorders in chronic 

hepatitis C virus infection. Thyroid. 16 (6): 563-572. doi: 10.1089/thy.2006.16.563 

48. Borzio M, Caldara R, Borzio F, Piepoli V, Rampini P, Ferrari C (1983) Thyroid function tests in chronic liver 

disease: evidence for multiple abnormalities despite clinical euthyroidism. Gut. 24 (7): 631-636. doi: 10.1136/ 

gut.24.7.631 

49. Oren R, Sikuler E, Wong F, Blendis LM, Halpern Z (2000) The effects of hypothyroidism on liver status of cirrhotic 

patients. Journal of Clinical Gastroenterology. 31 (2): 162-163. doi: 10.1097/00004836-200009000-00016 

https://pubmed.ncbi.nlm.nih.gov/?term=Stanaway+JD&cauthor_id=27394647
https://doi.org/10.3390%2Fijms23031617
https://doi.org/10.2215%2FCJN.07410711
https://doi.org/10.1155/2015/596829


Mediterranean Journal of                                                                                                                                                       

Pharmacy & Pharmaceutical Sciences                                                                                                               ISSN: 2789-1895 online      

         www.medjpps.com                                                                                                                                     ISSN: 2958-3101 print 

 

Gargoum et al. (2022) Mediterr J Pharm Pharm Sci. 2 (4): 39-47.                                                                                                           47 

50. Malik R, Hodgson H (2002) The relation between the thyroid gland and liver. Quarterly Journal of Medicine. 95 

(9): 559-569. doi: 10.1093/qjmed/95.9.559 

51. Kayacetin E, Kisakol G, Kya A (2003) Low serum total thyroxine and free triiodothronine in patients with hepatic 

encephalopathy due to non-alcoholic cirrhosis. Swiss Medical Weekly. 5: 210-213. PMID: 12811678. 

52. Sohail1 S, Mustafa MI, Mohammad, Shaheen A, Ali QM, Tariq MS (2020) Dyslipidemia and mean lipid profile in 

patients with liver cirrhosis. International Journal of Research in Medical. 8 (5): 1658-1661. doi.org/10.18203/2320-

6012.ijrms20201561 


