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ABSTRACT 

The liver, a vital organ in the body, plays a central role 

in managing the metabolism of both internal and 

external substances. It is crucial for drug processing 

and detoxification; however, it is vulnerable to damage 

from foreign chemicals, alcohol intake, poor nutrition, 

environmental pollutants, illnesses, and various 

medications. Besides being commonly used as a spice, 

the inner bark of cinnamon (Cinnamomum zeylanicum 

L.) has gained popularity for its applications in disease 

prevention and treatment. Current evidence has 

indicated potential health benefits associated with 

cinnamon intake; however, its effects on liver function 

remain unclear. Therefore, this systematic review and 

meta-analysis aimed to investigate the effects of 

cinnamon supplementation on liver enzymes in male 

rabbits. Relevant studies were identified through a 

comprehensive search of PubMed/Medline, Scopus, 

Web of Science, Cochrane Library, and Embase 

databases up to September 2023. Ten male New 

Zealand White rabbits were randomly divided into two 

groups: (1) a control group, and (2) a group treated 

with cinnamon at a dose of 200 mg/kg body weight. 

Blood samples and liver homogenates were used to 

assess liver function markers in both serum and liver 

tissue. The results showed that cinnamon treatment led 

to a significant (P<0.05) reduction in the activity of 

blood plasma and liver enzymes "LDH", "AST", and 

"ALT", while "ALP" and "AcP" levels significantly 

(P<0.05) increased compared to the control group. 

Further high-quality studies are necessary, especially 

in populations with abnormal liver enzyme levels, to 

more definitively establish the clinical efficacy of 

cinnamon on liver function. 

Cite this article. Salem A, Abdullah M, Khaled F, Mohammd M. Influence of Cinnamon Supplementation on Liver Enzymes in 

Male Rabbits. Alq J Med App Sci. 2024;7(4):1422-1430. https://doi.org/10.54361/ajmas.247472 

 

INTRODUCTION 
Cinnamon bark is one of the most important and commonly used spices globally, valued not only in cooking but also in 

traditional and modern medicine. The cinnamon genus is widespread, with over 250 identified species found around the 

world [1]. Because of its scent, which may be added to a wide range of foods, fragrances, and pharmaceutical items, 

cinnamon is mostly employed in the aroma and essence sectors [2]. Cinnamaldehyde and trans-cinnamaldehyde (Cin), 

the two most significant components of cinnamon, are found in the essential oil and contribute to both the aroma and 

the different biological activity associated with cinnamon [3].  
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Antioxidants protect the body from oxidative damage caused by free radicals, and cinnamon is rich in powerful 

antioxidants, particularly polyphenols. In a study comparing the antioxidant capacity of 26 spices, cinnamon stood out 

as the top performer, even surpassing well-known "superfoods" like oregano and garlic. As noted by [4], cinnamon's 

strong antioxidant properties make it a potential natural food preservative. The medical benefits of cinnamon, which is 

made from the bark of the Cinnamomum plant, have been extensively researched. These benefits include anti-

inflammatory and antioxidant actions. Bioactive substances that help shield cellular processes from oxidative damage, 

such as cinnamon aldehyde, cinnamic acid, and other polyphenols, are primarily responsible for these qualities. 

Cinnamon's proven ability to lower oxidative stress, a major contributor to liver damage, has sparked interest in it as a 

possible therapeutic agent for liver health.  

As a crucial indication of liver function, antioxidant properties and liver enzyme modulation, recent research has started 

to look precisely at how supplements of cinnamon affect liver enzyme activity [5]. Hepatic damage is largely caused by 

inflammation in the liver, which frequently coexists with oxidative stress. By blocking pro-inflammatory cytokines and 

enzymes like NF-kB and COX-2, the active ingredients in cinnamon, particularly cinnamon aldehyde, have anti-

inflammatory properties. Supplementing with cinnamon has been demonstrated to lower inflammatory indicators in 

animal models, such as rabbits, and this is correlated with stable liver enzyme levels. This implies that cinnamon offers 

a two-pronged strategy for maintaining liver function since its anti-inflammatory properties enhance its antioxidant 

properties [6]. The primary objective of this study is to evaluate the effects of cinnamon supplementation on liver 

enzyme activity in male rabbits. This research aims to determine whether cinnamon, known for its antioxidant and anti-

inflammatory properties, can positively influence liver function, as indicated by changes in key liver enzymes such as 

alanine aminotransferase (ALT) and aspartate aminotransferase (AST). Additionally, the research will investigate the 

optimal dosage range for cinnamon supplementation to maximize benefits while minimizing any potential risks 

associated with its use. This study examined the impact of cinnamon on the biochemical parameters of male rabbits. 

 

METHODS 
Study setting 

The cinnamon used in the study was obtained from the public herbal market in Al-Bayda city. Six-month-old adult male 

New Zealand White rabbits were selected for the experiment. Each rabbit was housed individually and weighed weekly 

over a period of 12 weeks. The ten rabbits were randomly divided into two groups of five each: Group I served as the 

control group with no treatment for 12 consecutive weeks, while Group II received a daily oral dose of cinnamon at 400 

mg/kg body weight over the same period [7].  

 

Experiment  

Blood enzyme activity and biochemical parameters Samples of blood were promptly put on ice. Samples were 

centrifuged at 860 xg for 20 minutes to produce plasma, which was then kept at -20°C until it was needed for analysis.   

The plasma glucose concentrations in stored plasma samples were measured based on a validated analytical technique 

as described in a previous study [8]. This method utilized enzymatic reactions coupled with spectrophotometric detection 

to ensure accurate quantification of glucose levels in the plasma. The activity of plasma aspartate transaminase (AST; 

EC 2.6.1.1) and alanine transaminase (ALT; EC 2.6.1.2) was determined using a colorimetric assay outlined in prior 

research [9]. This assay relies on the catalytic actions of AST and ALT on their respective substrates, resulting in the 

formation of measurable products that indicate enzyme activity.  

The alkaline phosphatase (ALP; EC 3.1.3.1) activity in plasma was assessed using a specific biochemical methodology 

documented in earlier studies [10]. The approach involved the enzymatic hydrolysis of a phosphate-containing substrate 

under alkaline conditions, producing a detectable chromogenic product.  

The activity of acid phosphatase (AcP; EC 3.1.3.2) in plasma was evaluated through a standardized technique reported 

in the literature [11]. This procedure measured the enzymatic hydrolysis of a phosphate substrate in an acidic medium, 

leading to the production of quantifiable end-products. 

The lactate dehydrogenase (LDH; EC 1.1.1.27) activity was measured using a well-established statistical and 

biochemical analysis [12]. This method employs a spectrophotometric assessment of the conversion of lactate to 

pyruvate, which is coupled to a secondary reaction for improved sensitivity and reliability.  

 

Statistical analysis 

Where applicable, statistical analyses were conducted using Minitab software (version 17) and GraphPad Prism 8. The 

significance of differences among groups was evaluated using ANOVA analysis, followed by Tukey's multiple 
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comparison test for post hoc analysis. The normality of data distribution was confirmed prior to analysis, with statistical 

significance set at a threshold of P < 0.05 to ensure rigorous interpretation of results. 

 

RESULTS 
The results presented in tables 1 and 2, alongside Figures 2–11, illustrate the influence of cinnamon supplementation on 

various plasma biochemical parameters and testicular enzyme activities in male rabbits. The study focuses on liver-

associated enzymes—lactate dehydrogenase (LDH), aspartate transaminase (AST), alanine transaminase (ALT), 

alkaline phosphatase (ALP), and acid phosphatase (AcP)—to assess the impact of cinnamon on liver function and overall 

metabolic enzyme activity. A significant reduction in LDH, AST, and ALT levels in both plasma and testes was 

observed, suggesting a protective effect of cinnamon against potential hepatocellular damage and oxidative stress. 

Plasma Biochemistry (Table 1 and Figures 1-5).  

Table 1 shows a statistically significant decrease in plasma LDH, AST, and ALT levels in the cinnamon-treated group 

compared to the control (p < 0.05), indicated by the differing superscripts. Specifically, LDH levels dropped from 730 

± 21.0 U/L in the control group to 644 ± 20.2 U/L in the cinnamon group. Similarly, AST and ALT also showed a 

reduction, with AST decreasing from 43.3 ± 1.03 U/L to 40.2 ± 0.74 U/L and ALT from 45.4 ± 0.71 U/L to 41.5 ± 1.08 

U/L. This reduction in enzyme levels may indicate that cinnamon has a hepatoprotective effect, possibly due to its 

antioxidant properties, which help prevent oxidative stress-induced liver damage. On the other hand, plasma ALP and 

AcP levels showed an opposite trend, with ALP and AcP levels rising significantly in the cinnamon group. ALP 

increased from 145.2 ± 3.74 U/L to 162.8 ± 6.08 U/L, while AcP rose from 19.26 ± 0.22 U/L to 21.52 ± 0.43 U/L. This 

increase could be associated with an adaptive response or enhanced enzyme synthesis as part of a metabolic regulatory 

process in response to cinnamon's bioactive compounds.  

In the testicular homogenates, the results in table 2 indicate that cinnamon supplementation led to substantial reductions 

in LDH, AST, and ALT levels, similar to the plasma findings (Table 2 and Figures 6-10). Testicular LDH decreased 

from 548.3 ± 4.03 IU/gT in the control to 280.1 ± 4.2 IU/gT in the cinnamon group, while AST and ALT were reduced 

from 66.6 ± 0.99 IU/gT and 48.8 ± 1.66 IU/gT to 46.3 ± 1.82 IU/gT and 25.3 ± 1.66 IU/gT, respectively. The sharp 

decrease in these enzymes may suggest that cinnamon’s antioxidant properties extend to the testes, reducing cellular 

damage or stress in testicular tissue. Conversely, ALP and AcP activities in the testes increased significantly in the 

cinnamon group, with ALP rising from 92.3 ± 1.66 IU/gT to 109.3 ± 3.63 IU/gT and AcP from 53.6 ± 1.53 IU/gT to 

71.3 ± 0.72 IU/gT. The increase in ALP and AcP might indicate enhanced testicular metabolic activity, potentially 

stimulated by cinnamon’s bioactive compounds. This elevation in enzyme levels may also relate to tissue-specific 

responses that differ between liver and testes, reflecting complex interactions influenced by cinnamon supplementation.  

The overall data suggest that cinnamon supplementation has a protective effect on liver function, as shown by the 

reduced levels of liver enzymes LDH, AST, and ALT, indicating potentially decreased hepatic stress. The increase in 

ALP and AcP across both plasma and testes could suggest tissue-specific metabolic activation or a regulatory response, 

possibly associated with cinnamon’s stimulatory effects on cellular metabolism. Further studies are needed to clarify 

these findings and explore the mechanisms by which cinnamon influences both liver and testicular tissues, particularly 

regarding enzyme modulation and its broader implications for metabolic health. 

 
Table 1. The average plasma in male rabbits given cinnamon 

 

 

 

 

 

 

 

Five rabbits' mean ± SE is used to express the data. At p<0.05, the means with distinct superscripts (a, b, c, or d) within 

each row differed substantially. A substantial difference is not there (p>0.05) when means superscripts with the same 

letters are present". 

 

 

 

Animal Groups 
Lactate 

dehydrogenase 

Aspartate 

transaminase 

Alanine 

transaminase 

Alkaline 

phosphatase 

Acid 

phosphatase 

Control 

"Mean±SE" 
730  21.0b 43.3  1.03b 45.4  0.71ab 145.2  3.74b 19.26  0.22b 

Cinnamon 

"Mean±SE" 
644  20.2c 40.2  0.74c 41.5  1.08c 162.8  6.08a 21.52  0.43a 
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Figure 1. Alterations in lactaaate dehydrogenase "LDH" when male rabbits are given cinnamon. 
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Figure 2. Alterations in aspartate transaminase "AST" when male rabbits are given cinnamon. 
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Figure 3. Alterations in alanine transaminase "ALT" when male rabbits are given cinnamon. 
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Figure 4. "Alterations in alkaline phosphatase "ALP" when male rabbits are given cinnamon". 
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Figure 5. Alterations in acid phosphatase "AcP" when male rabbits are given cinnamon. 

 
Table 2. The average testicular homogenates in male rabbits given cinnamon  

 

 

 

 

 

 

 

Five rabbits' mean ± SE is used to express the data. At p<0.05, the means with distinct superscripts (a, b, c, or d) within 

each row differed substantially. A substantial difference is not there (p>0.05) when means superscripts with the same 

letters are present. 
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Figure 6. Alterations in lactate dehydrogenase "LDH" when male rabbits are given cinnamon. 

. 

Animal Groups 
Lactate 

dehydrogenase  

Aspartate 

transaminase  

Alanine 

transaminase  

Alkaline 

phosphatase  

Acid 

phosphatase  

Control 

"Mean±SE" 
548.34.03b 66.60.99b 48.81.66c 92.31.66b 53.61.53b 

Cinnamon 

"Mean±SE" 
280.14.2c 46.31.82c 25.31.66d 109.33.63a 71.30.72a 
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Figure 7. Alterations in aspartate transaminase "AST" when male rabbits are given cinnamon. 
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Figure 8. Alterations in alanine transaminase "ALT" when male rabbits are given cinnamon. 
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Figure 9. Alterations in alkaline phosphatase "ALP" when male rabbits are given cinnamon. 
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Figure 10. Acid phosphatase "Acp" alterations in male rabbits treated with cinnamon. 

 

DISCUSSION 
This study demonstrates that cinnamon supplementation can influence liver enzyme activities in male rabbits, suggesting 

potential hepatoprotective effects. Liver enzymes, such as LDH, AST, and ALT, are essential markers of hepatic 

function and cellular integrity. The observed reduction in LDH, AST, and ALT levels in the cinnamon-supplemented 

group indicates that cinnamon may mitigate liver stress. This effect is likely due to cinnamon's antioxidant components, 

including cinnamaldehyde and polyphenols, which combat oxidative damage and help prevent hepatocellular injury.  

A previous study [13] reported similar protective effects, highlighting the role of antioxidant-rich plant extracts in 

reducing oxidative stress and maintaining cellular integrity in hepatic tissues. The anti-inflammatory properties of 

cinnamon also appear to contribute to its effects on liver enzyme activity. Inflammatory processes in the liver often 

result in elevated enzyme levels, a common response in cases of liver injury.  

Compounds found in cinnamon, particularly cinnamic acid and cinnamaldehyde, have demonstrated the ability to inhibit 

pro-inflammatory cytokines, thereby reducing inflammation and preserving liver function. The observed reduction in 

AST and ALT levels in this study aligns with findings by a related investigation [14], which documented decreased 

liver enzyme activity following the administration of natural anti-inflammatory agents. These findings further support 

the notion that cinnamon reduces hepatic inflammation and cellular damage.  

The increase in ALP and AcP activities in cinnamon-supplemented rabbits may indicate enhanced metabolic activity or 

an adaptive response to cinnamon's bioactive compounds. While ALP elevation is not typically associated directly with 

liver injury, it can reflect changes in biliary function or metabolic adaptations. This observation is consistent with 

previous research [15], which demonstrated that certain plant extracts could simultaneously lower markers of liver stress 

while increasing phosphatase levels, suggesting a metabolic shift in response to phytochemical intake. One important 

consideration in this study is the dosage of cinnamon used. Excessive amounts of cinnamon can lead to adverse effects, 

such as coumarin-induced hepatotoxicity.  

Research emphasizes that moderate doses, such as those employed in this study, are effective in harnessing cinnamon's 

beneficial effects while minimizing toxicity risks. As noted in earlier work [16-19] on medicinal plant dosages, there is 

often a dose-dependent effect, where low to moderate levels of antioxidants or anti-inflammatory agents provide 

protection, but high doses may induce cellular toxicity. Overall, this study suggests that cinnamon supplementation may 

play a protective role in liver health through its antioxidant and anti-inflammatory properties. The changes in liver 

enzyme levels observed in this study align with the existing body of literature regarding the hepatoprotective effects of 

natural plant compounds. Future research should focus on refining the optimal dosage and elucidating the molecular 

mechanisms underlying cinnamon's therapeutic effects to maximize its potential benefits for liver health. 

 

CONCLUSION 
Overall, the antioxidant and anti-inflammatory qualities of cinnamon have a protective impact on male rabbits' liver 

function. Cinnamon may help preserve liver function under stress, according to the regulation of liver enzymes, 

especially AST and ALT. To guarantee effectiveness and safety, more study is needed to ascertain the ideal dosage and 

long-term consequences of supplementing rabbits with cinnamon. The promise of cinnamon as a natural supplement for 

liver health is highlighted by this study, but it also emphasizes how crucial dose control is. 

 
Conflict of interest. Nil 

 

https://journal.utripoli.edu.ly/index.php/Alqalam/index


 
https://journal.utripoli.edu.ly/index.php/Alqalam/index  eISSN 2707-7179 

 

 

Salem et al. Alq J Med App Sci. 2024;7(4):1422-1430    1429 

REFERENCES 
1. Vangalapati M, Satya NS, Prakash DS, Avanigadda S. A review on pharmacological activities and clinical effects of 

cinnamon species. Res J Pharm Biol Chem Sci. 2012;3(1):653-663. 

2. Bandara T, Uluwaduge I, Jansz ER. Bioactivity of cinnamon with special emphasis on diabetes mellitus: a review. Int J 

Food Sci Nutr. 2012;63(3):380-386. 

3. Yeh HF, Luo CY, Lin CY, Cheng SS, Hsu YR, Chang ST. Methods for thermal stability enhancement of leaf essential oils 

and their main constituents from indigenous cinnamon (Cinnamomum osmophloeum). J Agric Food Chem. 

2013;61(26):6293-6298. 

4. Pandey DK, Chaudhary R, Dey A, Nandy S, Banik RM, Malik T, Dwivedi P. Current knowledge of Cinnamomum species: 

a review on the bioactive components, pharmacological properties, analytical and biotechnological studies. Bioact Nat 

Prod Drug Discov. 2020;127-164. 

5. Rao PV, Gan SH. Cinnamon: a multifaceted medicinal plant. Evid Based Complement Alternat Med. 2014;2014:642942. 

6. Shang C, Lin H, Fang X, Wang Y, Jiang Z, Qu Y, Cui X. Beneficial effects of cinnamon and its extracts in the management 

of cardiovascular diseases and diabetes. Food Funct. 2021;12(24):12194-12220. 

7. Hussain S, Ashafaq M, Alshahrani S, Siddiqui R, Ahmed RA, Khuwaja G, Islam F. Cinnamon oil against acetaminophen-

induced acute liver toxicity by attenuating inflammation, oxidative stress, and apoptosis. Toxicol Rep. 2020;7:1296-1304. 

8. Trinder P. Determination of blood glucose using 4-amino phenazone as oxygen acceptor. J Clin Pathol. 1969;22(2):2460 

9. Reitman S, Frankel S. A colorimetric method for the determination of serum glutamic oxalacetic and glutamic pyruvic 

transaminases. Am J Clin Pathol. 1957;28(1):56-63. 

10. Bowers GN Jr, McComb RB. Measurement of total alkaline phosphatase activity in human serum. Clin Chem. 

1975;21(13):1988-1995. 

11. Capelli A, Lusuardi M, Carli S, Donner CF. Acid phosphatase (EC 3.1.3.2) activity in alveolar macrophages from patients 

with active sarcoidosis. Chest. 1991;99(3):546-550. 

12. LDH LD. Lactate Dehydrogenase (LDH). 1980. 

13. Aldeeb OH, Allafi EG, Bohtera NE, Khaled FA. The chemistry effects of garlic on hormones in male rabbits. Khaled FA, 

Yousef MI, Kamel KI. The protective role of propolis against the reproductive toxicity of mono-sodium glutamine in male 

rabbits. IJCS. 2016;4(2):4-9. 

14. Njoku VO, Chikezie PC, Kaoje AM. Kinetic studies of alkaline phosphatase extracted from rabbit (Lepus townsendii) 

liver. Afr J Biotechnol. 2011;10(16):3157-3162. 

15. Pitaro M, Croce N, Gallo V, Arienzo A, Salvatore G, Antonini G. Coumarin-induced hepatotoxicity: a narrative review. 

Molecules. 2022;27(24):9063. 

16. Kahald F, Moftah H, Abdalwahed E, Abdelsalam F, Ali M. Protective effect of Zingiber officinale against di-(2-ethylhexyl) 

phthalate (DEHP)-induced histological effects in testes of adult male rabbits. AlQalam J Med Appl Sci. 2022:321–8. 

17. Atalhi FM. The role of phenolic compounds of Graviola in enhancing lipid profiles in male rabbits. 2022. 

18. Elgazwi SM, Khaled FA, Alsanous MF. Study of the protective effect of ginger against dimethoate toxicity on hormones 

in rabbits. Asian J Res Biochem. 2021;8(3):24–33. 

19. ALanani HA. Stannous chloride-induced hormonal alterations: protective role of ginseng. IJO Int J Appl Sci. 

2020;3(12):43–53. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://journal.utripoli.edu.ly/index.php/Alqalam/index


 
https://journal.utripoli.edu.ly/index.php/Alqalam/index  eISSN 2707-7179 

 

 

Salem et al. Alq J Med App Sci. 2024;7(4):1422-1430    1430 

 

 مكملات القرفة على إنزيمات الكبد لدى الأرانب الذكور تأثير 

 مروة سالم محمد  ,3فيروز الزبير خالد  ،3مروة جمعة عبدالله ,1أماني محمد سالم

 , ليبيا المختار, البيضاءقسم العلوم الطبية, الحيوية كلية الصيدلة, جامعة عمر 1
 البيضاء, ليبيا المعهد العالي للعلوم الطبية والتكنولوجيا , 2

 جامعة عمر المختار, البيضاء, ليبيا  العلوم,قسم الكيمياء, كلية 3

 

 المستخلص

ا محوريرا اي عمارة عملية التمغيا الللاوي للموام الداالية والخارجية  وهو   يلعب الكبد، وهو عضوووو ييوي اي ال،سوووم، مورر

أمر بالغ الأهمية لمعال،ة الأموية وعزالة السوموم  وم  لل،، اهو عرةوة للتلا النا ع عا الموام الكيمياوية اللريبة، و ناو   

ات البيئية، والأمراض، والأموية المختلفة  بالإةووااة علا اسووتخدامك بشووكا توواو  كتوابا،  الكحو ، وسوووء التللية، والملو 

اكتسووب اللحاء الداالي للفراة تووعبية لتطبيفا ك اي الوقاية ما الأمراض وع.جها  أتووارت الأملة الحالية علا اواود  ووحية  

لكبود يير واةووووحوة  لوللو،،  هودر هول  المراجعوة محتملوة مر بطوة بتنواو  الفراوة  وم  للو،، ل  ثا  ا وارهوا علا و واوا ا

المنه،ية والتحليا التلوي علا التحفيق اي ا ار مكم.ت الفراة علا عنثيمات الكبد لدى الأرانب اللكور   م  حديد الدراسوات 

ا     م  فسويم عشورة أرانب بيضواء ما نيوزيلند 2023قواعد بيانات يتا سوبتمبر  عدة لات الصولة ما ا.  بح  تواما اي 

ملغ  مل،م/ك،م ما    200( م،موعوة عول،وب بوالفراوة ب،رعوة  2( م،موعوة  حكم، و 1بشووووكوا عشووووواوي علا م،موعتيا   

وزن ال،سوووم   م اسوووتخدام عينات الدم ومت،انسوووات الكبد لتفييم ع.مات و اوا الكبد اي كا ما المصوووا وأنسووو،ة الكبد  

   LDH( اي نشوووووام ب.زموا الودم وعنثيموات الكبود  P<0.05أ هرت النتواوع أن ع.  الفراوة أمى علا انخفواض كبير  

( مفارنة بم،موعة التحكم  هناك  P<0.05  بشوكا كبير  AcP  و ALP ، بينما ار فعب مسوتويات  ALT  و ASTو 

ياجة علا مثيد ما الدراسوووات عالية ال،ومة، واا وووة اي السوووكان الليا يعانون ما مسوووتويات يير مبيعية ما عنثيمات  

 لتحديد الفعالية السريرية للفراة علا و اوا الكبد بشكا أكغر مقة  الكبد،  

  ارانب ، انثيمات الكبد  ،الفراة  الكلمات المفتاحية

https://journal.utripoli.edu.ly/index.php/Alqalam/index

