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Abstract  

Objective: - This study was aimed at investigating the acute and sub-acute toxicities of essential 

oils of Cymbopogon martini and Cymbopogon nardus in mice model. 

Methods: - The median lethal dose (LD50) of essential oils of Cymbopogon martini and 

Cymbopogon nardus was determined according to the method described by Chinedu et al, 2013. 

The repeated dose 28-day oral toxicity study was conducted in female mice in accordance with 

Organization for Economic Cooperation and Development (OECD) 407 guideline. Experimental 

mice were randomly allocated in five groups of 10 mice in each. Group I received the same 

volume of saline and considered as the control group. Group II and Group III were treated with 

C. martini at a dose of 500 mg/kg and 1000 mg/kg body weight respectively. Group IV and Group 

V were administered with C. nardus at a dose of 500 mg/kg and 1000 mg/kg body weight 

respectively. Acute toxicity study results and traditional claims were used for determination of 

doses for sub-acute toxicity study.  

 

Results: -The acute toxicity study showed that the LD50 of essential oils of C. martini and C. nardus 

was found to be greater than 5000 mg/kg body weight. Treatment related signs of toxicity and 

mortality were not observed in both sexes of mice treated with essential oils of C. martini and C. 

nardus at doses of 500 mg/kg and 1000 mg/kg body weight during 4 weeks follow-up. 

Histopathological examination of the liver and kidney of mice that received essential oil of these 

plants at doses of 500 mg/kg and 1000 mg /kg body weight did not reveal abnormal findings. 

 

Conclusion: - The data generated from the current study provide the safety of essential oils of 

Cimbopogon martini and Cimbopogon nardus for cosmetic purpose. In conclusion, Ethiopian C. 

martini and C. nardus essential oils may be considered as non-toxic. 

 

 Key Words: - Acute toxicity, Sub-acute toxicity, Cymbopogon martini, Cymbopogon nardus 
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1. Introduction  

Herbal medicines have played significant roles in the treatment of diseases traditionally and as 

source of modern drugs (1). The use of herbal medicines is worldwide increasing (2) and about 

80% of the world population highly depends on it (3). Attention is being given to herbal medicines 

due to some drawbacks to modern medicines. Limitations with modern medicine, enormous 

advantages associated with herbal medicines and the tradition itself are among the reasons why 

herbal medicine is preferred (2). 

About 70% of active ingredients in use today or in clinical trials are obtained from natural 

products i.e. the natural products are a rich source of biodiversity for pharmaceutical lead-

compound identification and drug discovery (4, 5). The drug discovery process requires not only 

information about pharmacodynamics and pharmacokinetic parameters but also its safety (6).  

Hepatotoxicity and nephrotoxicity are the main causes for withdrawals of promising drugs in 

clinical trials (7, 8). Aminotransferases and Alkaline phosphatase, Sorbitol dehydrogenase, 

Glutamate dehydrogenase, Gamma-glutamyl-transferase, Total bilirubin, Total bile acids and 5′-

nucleotidase are the common biomarkers in drug safety assessment of hepatotoxicity whereas 

drug safety assessment of renal toxicity includes indicators like blood urea nitrogen, serum 

creatinine, sodium and phosphorous (9). 

The high susceptibility of kidneys to active compounds or their metabolites may be connected 

with a high volume of circulating blood (about 25% of the cardiac output). More importantly, the 

responsibility of nephrons in the processes of urine formation is associated with the 

concentration of toxicants contained in the blood in renal tubular fluid (7). 

 Food and Drug Administration of the United States of America recommends the use of blood 

urea nitrogen and serum creatinine in experimental animals as reliable indicators for 

nephrotoxicity assessment (10).  
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Ethiopia has a long history of traditional medicine use on which 90 % of the population relies 

partly for their primary health care (11). Medicinal plants such as Cymbopogon nardus sand 

Cymbopogon martini are extensively used by local people in Ethiopia for different purposes.  

Cymbopogon martini (Poaceae) is best known by the common name palmarosa which is used 

traditionally as fumigation and food additive. Essential oils derived from C. martini have been 

reported to exhibit antimicrobial, antioxidant and cytotoxic properties (12). 

C. nardus (Poaceae) is a perennial grass, up to 2.5 m tall, 1-2 cm in diameter, leaf sheaths reddish 

purple at base, smooth, glabrous, leaf blades dark green or dark brown. The essential oil from C. 

nardus is known as citronella oil and has been traditionally used as mosquito repellent, household 

fumigant and for fragrance of soaps and cosmetics (11). Previous studies reported the 

antioxidant, anti-inflammatory and antimicrobial properties of C. nardus (13, 14, and 15). 

Though medicinal plants are generally considered as safe medicines with a high therapeutic 

index, they are naturally possessing metabolites which may have potential attacks on humans, 

animals and the environment. The pigmentation, fragrance and toxicity of some of these plants 

may be due to these naturally endowed metabolites (16). 

The ethnopharmacology of both C. martini and C. nardus has been reported. However, studies 

on safety profile of these medicinal plants are not unlimited. Therefore, this study was aimed to 

investigate essential oils of C. martini and C. nardus for safety in acute (short) and sub-acute 

(medium) term uses in mice.  

 

 

 

 

 

2. Methods 
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2.1. Plant material collection and identification 

Cymbopogon martini and Cymbopogon nardus were obtained from botanical garden of Debre 

Berhan University-Ankober Herbal medicine Research Center at Chefa Kebele in North Shewa 

zone, Amhara region at altitude of 2647 meters above sea level, 9 0c 34’ 59’’ N and 39 0c 44’ 01’’ 

E. These plants were identified by Dr. Abyu Tilahun who is a botanist at department of Biology, 

College of Natural and Computational Science, Debre Berhan University. Fresh Leaves were 

collected from both plants. Voucher specimens of the collected samples were deposited in the 

herbarium of Addis Ababa University for future reference.   

2.2. Method of extraction  

Cymbopogon martini and Cymbopogon nardus were distilled from the leaves by steam 

distillation. The plant materials were loaded in the still and stacked in layers to permit 

appropriate delivery of the steam. This method was based on passing the steam through the 

aromatic herbs. The steam captured the volatile components in the plant, which then pass 

through a cold-water refrigerated serpentine. The distillate containing a mix of hydrosol vapor 

and essential oil was se separated using a separator funnel. The essential oil was then dried over 

sodium sulfate and stored in clean brown glass bottles until needed (17). 

2.3. Phytochemical analysis 

The essential oil composition of was determined by GC/MS according to the method described 

previously (18, 19).  

 

2.4. Experimental animals 

 Mice of three months old were used in this study. They were obtained from department of 

pharmacology, Addis Ababa University, Addis Ababa, Ethiopia. The weight range of mice was 

from 25-35 gram.  They were fed standard pellet and tape water was provided ad libitum. Mice 

were kept in clean cage at room temperature throughout the experiment. The bedding was 

changed twice weekly (20). Ethical clearance regarding permission for the use of experimental 

mice was obtained from ethical committee of Debre Berhan University, Debre Berhan, Ethiopia. 
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The care and handling of mice was in accordance with internationally accepted ethical guidelines 

for the use of experimental animals.   

2.5. Determination of median lethal dose (LD 50) 

A limit dose of 5000 mg/kg body weight was used to determine the median lethal dose of 

essential oils of these medicinal plants. The LD50 of these essential oils was determined according 

to the proposed (new) method described by Chinedu et al, 2013 (21). For the initial stage, the 

study has used four female mice for each plant. Mice were allocated into eight groups of one 

animal each. Group I, Group II, Group III and Group IV received 10 mg/kg, 100 mg/kg, 300 mg/kg 

and 600 mg/kg body weight (b.w) of C. martini respectively. Group VA, Group VI, Group VII and 

Group VIII were treated with 10 mg/kg, 100 mg/kg, 300 mg/kg and 600 mg/kg b.w of C. nardus 

respectively. Mice were observed for 1 hour after administration and then 10 minutes every 2 

hours for 24 hours. The test dose levels were determined based on the recommendation by 

Chinedu et al, 2013 (21).  

In the second stage, 3 female mice were used for each plant. Mice were separated into six groups 

of one animal each. Group I, Group II, Group III were administered with 1000 mg/kg, 1500 mg/kg 

and 2000 mg/ kg b.w of essential oil of C. martini respectively Whereas Group IV, Group VA and 

Group VI were administered with 1000 mg/kg, 1500 mg/kg and 2000 mg/ kg b.w essential oil of 

C. nardus respectively. Animals were observed for 1-hour post administration and then 

periodically for 24 hours.  

This study has also used 3 female mice during the last stage of LD50 determination. Animals were 

randomly distributed into 6 groups of one animal each. Group I, Group II and Group III were 

treated with 3000 mg/kg, 4000 mg/kg and 5000 mg/ kg b.w of essential oil of C. martini 

respectively. However, Group IV, Group VA and Group VI have received 3000 mg/kg, 4000 mg/kg 

and 5000 mg/ kg b.w essential oil of C. nardus respectively. Careful observation was done I hour 

after administration and then 10 minutes every 2 hours for 24 hours. Furthermore, a 

confirmatory test was conducted at 5000 mg/kg b.w in two mice for each medicinal plant.  

2.6. Sub- acute toxicity study 
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The repeated dose 28-day oral toxicity study was conducted in female mice in accordance with 

Organization for Economic Cooperation and Development (OECD) 407 guideline (22). 

Experimental mice were randomly allocated into five groups of 10 mice in each. Group I received 

the same volume of saline and considered as the control group. Group II and Group III were 

treated with C. martini at a dose of 500 mg/kg and 1000 mg/kg b.w respectively. Group IV and 

Group V were administered with C. nardus at a dose of 500 mg/kg and 1000 mg/kg b.w 

respectively. Acute toxicity study results and traditional claims were used for determination of 

doses for sub-acute toxicity study.  

Animals were observed daily for death, behavioral changes and other toxicity signs and 

symptoms. Clinical observations were made and recorded prior to test substance administration 

and daily thereafter. The body weight of all mice and feed consumption of each cage were 

recorded weekly. On 28th day, all mice were fasted overnight (except water)) and on the next 

day, the animals were weighed and blood was collected for hematological and biochemical 

analysis by cardiac puncture under sodium pentobarbitone anesthesia from both treated and 

untreated groups. Finally, animals were sacrificed by cervical dislocation. At the end, major 

internal organs (kidney and liver) were collected for gross anatomy, organ weight and 

histopathological examinations. Blood was collected in a pre-calibrated tube containing EDTA for 

hematology assessments. Hematological parameters including red blood cell (RBC) count, white 

blood cell (WBC) count, platelet count (PC),  hemoglobin (HB), hematocrit (HCT), mean cell 

hemoglobin (MCH), mean cell volume (MCV) and  mean cell hemoglobin concentration (MCHC) 

were analyzed using hematological analyzer. For biochemical analysis, blood samples were 

centrifuged at 3000 rpm for 10 min. The serum was carefully separated with a micro-pipette into 

sample bottles. The parameters including aspartate transaminase (AST), alanine transaminase 

(ALT), alkaline phosphate (ALP), total cholesterol (TC), blood urea nitrogen (BUN) and creatinine 

(CREA) were assessed under an automatic analyzer. Kidney and liver of all animals were 

conserved in 10% buffered formalin for histopathological examination. Tissues were trimmed in 

5𝜇m thickness and stained by haematoxylin and eosin. Tissue section was examined under light 

microscope, photo micro- graphs were taken at ×4 and×40 (23). 
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2.7. Statistical analysis  

Results are expressed as mean ± standard errors of the mean (SEM). Data were analyzed by one-

way analysis of variance (ANOVA) followed by bonferroni multiple comparison test. Differences 

were considered statistically significant at P < 0.05. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. Results  
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All mice were healthy during experimental allocation and naive to test substances. A total of 22 

female mice were used in acute toxicity study. Fifty female mice were enrolled in sub-acute 

toxicity studies and all animals completed the treatment schedule. 

3.1. Phytochemical analysis 

The essential oil composition of Cymbopogon martini showed that geraniol (40.89%) as main 

component while Cyclofenchene (13.91%), β–myrcene (9.34%), 2,4,6,octatriene,2,6 dimethyl 

(8.20%), β–ocimene (5.93%), and a minor amount of hexadecanoic acid, bisabolone, 11-octa 

decenoic acid, methyl stearate, 4- undeccanone, citral, citronellol and caryophyllene were exist. 

Citronella (38.21%), citronellol (23.16%), 3-carene (14.26%), 2, 6-octadiene, 2, 6-dimethyl 

(6.75%), D-limonene (4.93%) were found in Cymbopogon nardus.  

3.2.   Effect on acute toxicity 

Oral administration of essential oils of C. martini and C. nardus did not show treatment related 

mortality in mice up to the dose of 5000 mg/kg and no signs of toxicity /morbidity was observed.  

From the acute toxicity study, The LD50 of essential oils of C. martini and C. nardus was found to 

be greater than 5000 mg/kg b.w.  

3.3. Effect on sub-acute toxicity  

Treatment related signs of toxicity and mortality were not observed in both sexes of mice treated 

with essential oils of C. martini and C. nardus at doses of 500 mg/kg and 1000 mg/kg b.w during 

4 weeks follow-up. As shown in table 1, No significant differences in body weight were seen in 

mice treated with essential oils of C. martini at doses of 500 mg/kg and 1000 mg/kg b.w when 

compared with the control group.  
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Table 1: -Changes in body weight of mice following treatment with essential oil of C. martini at 

500 mg/kg and 1000 mg/kg b.w. 

 

As indicated in table 2, significant variations in food consumption were not observed in mice 

treated with essential oils of C. martini at doses of 500 mg/kg and 1000 mg/kg b.w when 

compared with mice that received normal saline.   

Table 2: - Changes in food consumption of mice following treatment with essential oil of C. 

martini at 500 mg/kg and 1000 mg/kg b.w. 

Treatment  Dose(mg/kg) Food consumption (Gram) 

   Week 1    Week 2 Week 3 Week 4 

Control     10 ml/kg 26.2±0.9 26.5±1.3 25.0+1.2 26.4±0.6 

CM 500 24.0±1.7 24.2±2.0 23.5±1.4 24.0±1.8 

1000 23.5±2.6 23.0±1.3 23.0±2.3 22.0±2.9 

P-value  - 0.08 0.23 0.17    0.25 

All hematological parameters evaluated in this study were within normal range and no significant 

differences were observed b/n mice administered with essential oil of C. martini and the control 

group (table 3).  

 

Table 3: -Effect of essential oil of C. martini on hematological parameters in mice. 

Treatment  Dose 

(mg/ 

RBC 

(106/ 

WBC 

(103/ 

PC 

(105/ 

HB 

(gm) 

MCH 

(g/ 

MCV 

(g/ 

MCHC 

(g/ 

Treatment  Dose 

(mg/kg) 

 weight (Gram) 

Week 1 Week 2 Week 3 Week 4 

Control   10 ml/kg 29.6 ± 3.4 30.6±3.6 31.3±3.7 32.9 ± 2.1 

CM 500 27.2 ± 4.8 28.4±7.6 29.1±6.9 26.8± 3.2 

CM 1000 28.5 ± 3.5 26.8±3.2 25.8±4.2 24.8±3.2 

P-value     0.07 0.16 0.38 0.59 
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kg) mm3) mm3) ul) dl) dl) dl) 

Control  10 

ml/kg 

9.79 ±8.03 7.63±2.50 11.15±0.75 14.7±0.5 34.54±3.46 49±5 32.5±4.5 

CM 500 9.15±0.7 7.68±2.80 10.45±2.45 12.81±0.99 34.74±3.26 48.3±5.7 34.8±1.2 

CM 1000 9.34±0.45 7.79±3.23 9.55±3.45 13.3±1.4 34.94±3.06 48.8±6.2 35.3±2.7 

P-value    0.67 0.27 0.62 0.27 0.48 0.43 0.86 

 

As presented in table 4, Sub-acute administration of essential oils of C. martini at doses of 500 

mg/kg and 1000 mg/kg b.w showed no significant changes in biochemical parameters when 

compared with the control group. 

 

Table 4: - Effect of essential oil of C. martini on biochemical parameters in mice. 

Treatment  Dose 

(mg/ 

kg) 

AST 

(U/L) 

ALT 

(U/L) 

ALP 

(U/L) 

Total chol. 

(gm) 

BUN 

(mmol/ 

L) 

Creatinine 

(mg/dl) 

Control  10 

ml/kg 

74.7 

±7.3 

45.5 

±12.5 

67.2 

±18.8 

52.4 

±17.6 

22.8 

±4.2 

0.125 

±0.015 

CM 500 72.8 

±23.2 

49.7 

±10.7 

68 

±14 

54.2 

±9.80 

25.4 

±3.26 

0.128 

±0.01 

CM 1000 71.16 

±7.4 

43.7 

±13.2 

62.5 

±7.45 

50.4 

±20.6 

23.6 

±3.06 

0.116 

±0.05 

P-value   0.27 0.27 0.85 0.56 0.50 0.10 

 

 Histopathological examination of liver and kidney of the control mice and mice that administered 

with essential of C. martini at doses of 500 mg/kg and 1000 mg /kg b.w did not show any 

abnormality (figure1, figure 2 and figure 3).  
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Liver (Magnification x 4)                                     Kidney (Magnification x4)  

 

Figure 1. Histology of liver and kidney of control animals  

 

         

Liver (Magnification x 4)                                Kidney (Magnification x4)  

Figure 2: Histology of liver and kidney of C. martini (500 mg/kg) treated animals  
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Liver (Magnification x 4)                                           Kidney (Magnification x40) 

 

Figure 3: Histology of liver and kidney of C. Martini (1000 mg/kg) treated animals  
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Similarly, body weight was not significantly affected in mice following treatment with essential 

oils of C. nardus at doses of 500 mg/kg and 1000 mg/kg b.w when compared with the control 

group (table 5). 

Table 5: -Changes in body weight of mice following treatment with essential oil of C. nardus at 

500mg/kg and 1000 mg/kg b.w.  

 

Moreover, weekly food consumption was not significantly changed in mice administered with 

essential oil of C. nardus at doses of 500 mg/kg and 1000 mg/kg b.w when compared with the 

control mice (table 6).  

Table 6: - Changes in food consumption of mice following treatment with essential oil of C. 

nardus at 500 mg/kg and 1000 mg/kg b.w. 

Treatment   Food consumption (Gram) 

   Week 1    Week 2 Week 3 Week 4 

Control              10 

ml/kg 

26.2±0.9 26.5±1.3 25.0+1.2 26.4±0.6 

CN 500 25.0±1.9 24.5±2.7 25±2.6 24.0±2.8 

1000 23.0±0.8 23.5±2.5 22.4±3.6 22.0±3.1 

P-value  - 0.29 0.18 0.23 0.15 

 

Treatment  Dose (/kg)                                   Weight (Gram) 

  Week 1 Week 2  Week 3 Week 4 

Control  10 ml/kg 29.6 ± 3.4 30.6±3.6 31.3±3.7 32.9 ± 2.1 

CN 500 27.4 ± 7.6 26.9±5.1 26.2±3.8  25.3± 2.7 

CN 1000 27.7 ± 4.3 25.2±1.8 24.6±2.4 25.1±2.9 

P-value  -  0.34  0.23  0.12  0.98 
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Furthermore, daily administration of essential oils of C. nardus at 500 mg/kg and 1000 mg/kg b.w 

for 4 weeks did not show significant variations in hematological and biochemical parameters of 

mice when compared with the control group (table 7 and table 8). 

 

Table 7: -Effect of essential oil of C. nardus on hematological parameters in mice. 

Treatment  Dose 

(mg/ 

kg) 

RBC 

(106/mm3) 

WBC 

(103/ 

mm3) 

PC 

(105/ 

ul) 

HB 

(gm) 

MCH 

(g/ 

dl) 

MCV 

(g/ 

dl) 

MCHC 

(g/ 

dl) 

Control  10 

ml/kg 

9.79 ±8.03 7.63±2.50 11.15±0.75 14.7±0.5 34.54±3.46 49±5 32.5±4.5 

CN 500 9.3±0.9 8.55±2.80 11.55±1.45 12.18±1.82 36.1±4.26 49.8±5.2 34.3±2.2 

 1000 7.5±3.5 7.8±2.23 11.3±1.45 13.21±3.59 31.00±2.09 45.5±11 35.4±1.6 

P-value    0.47 0.17 0.32 0.17 0.28 0.13 0.66 

 

 Table 8: -- Effect of essential oil of C. nardus on biochemical parameters in mice. 

 

 

 

Treatment  Dose 

(mg/ 

kg) 

AST 

(U/L) 

ALT 

(U/L) 

ALP 

(U/L) 

Total chol. 

(gm) 

BUN 

(mmol/ 

L) 

Creatinine 

(mg/dl) 

Control  10 

ml/kg 

74.7 

±7.3 

45.5 

±12.5 

67.2 

±18.8 

52.4 

±17.6 

22.8 

±4.2 

0.125 

±0.015 

CN 500 73.5 

±12.5 

45.1 

±7.7 

73.3 

±14.7 

51.2 

±5.80 

23 

±6 

0.128 

±0.012 

 1000 70.7 

±15.3 

45.5 

±3.5 

65.4 

±14.5 

54.5 

±19.5 

24.4 

±4.6 

0.133 

±0.037 

P-value   0.23 0.11 0.33 0.44 0.27 0.58 
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Histopathological test of liver and kidney of mice that received essential oil of C. nardus at 500 

mg/kg and 1000 mg /kg b.w did not reveal abnormal findings.  

           

Liver pericentral                                              Kidney (Magnification x40) 

Figure 4: Histology of liver (pericentral) and kidney of C. nardus (500 mg/kg) treated animals  

 

 

Liver periportal  

Figure 5: Histology of liver (periportal) of C. nardus (100 mg/kg) treated animals  
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4. Discussion 

Since essential oils are commonly used in aromatherapy, in food products, in dermatology, in the 

fragrance and cosmetic industries there are increasing interests in reporting the toxicity of these 

products (24). Hepatotoxicity and nephrotoxicity are the main causes for withdrawals of 

promising drugs in clinical trials (7, 8).  

 

In the current study, The essential oil composition of Cymbopogon martini showed that geraniol 

(40.89%) as main component while Cyclofenchene (13.91%), β–myrcene (9.34%), 

2,4,6,octatriene,2,6 dimethyl (8.20%), β–ocimene (5.93%), and a minor amount of hexadecanoic 

acid, bisabolone, 11-octa decenoic acid, methyl stearate, 4- undeccanone, citral, citronellol and 

caryophyllene were exist.  Previous study on phytochemical analysis of C. martini reported that 

that geraniol was the major compound (57.49%) followed by geranyl acetate (13.56%), linalool 

(1.71%), β-caryophyllene (1.07%) and ocimene (0.27%) (25). 

 

 In this study, the phytochemical analysis of essential oil of C. nardus revealed that Citronella as 

the major component (38.21%) and other constituents include 3-carene (14.26%), 2, 6-octadiene, 

2, 6-dimethyl (6.75%), D-limonene (4.93%) whereas Citronella (33.06%), geraniol (28.40%), nerol 

(10.94%), elemol (5.25%) and delta-elemene (4.09%) Were the five most significant compounds 

identified in a previous study (26).  

 

Oral administration of essential oils of C. martini and C. nardus did not show treatment related 

mortality in mice up to dose of 5000 mg/kg b.w and no signs of toxicity /morbidity was observed.  

The acute toxicity study showed that the LD50 of essential oils of C. martini and C. nardus was 

greater than 5000 mg/kg b.w. According to OECD guideline 423, both essential oils tested are 

classified in the 5th class of toxicity, that means in the class of substances with a low acute oral 

toxicity according to the General Harmonized System (GHS) United Nations (27).  
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Sub-acute administration of essential of C. martini at 500 mg/kg and 1000 mg/kg b.w showed no 

significant effect on body weight and food intake of mice and this finding is consistent with the 

report of Bruna Fernanda Murbach Teles Andrade et al (25).  

 

Similarly, body weight and food intake of mice were not significantly affected following daily 

administration of essential oil of C. nardus for 28 days at a dose of 500 mg/kg and 1000 mg/kg 

b.w. This result is in agreement with the work of Geoffroy Gueswindé Ouédraogo et al (28).  

 

All hematological parameters evaluated by this study (RBC, WBC, PC, HB, MCH, MCV and MCHC) 

were not significantly changed in mice after treatment with essential oil of C. martini and C. 

nardus (p > 0.05). This finding is new; to the best of researchers’ knowledge, there are no reports 

so far).    

 

Plasma membrane damage from hepatic cells is accompanied by release of cytosolic enzymes 

into bloodstream which occurs under several pathophysiological conditions. The 

aminotransferases ALT and AST are used for diagnosis of hepatic injury after toxic agents 

exposure (29). These biochemical parameters were not significantly changed in mice following 

treatment with essential oil of C. martini. In this case, a similar result was reported by Bruna 

Fernanda Murbach Teles Andrade et al (25). Likewise, total cholesterol and creatinine did not 

change significantly in mice treated with essential oil of C. martini which disagrees with the report 

of Bruna Fernanda Murbach Teles Andrade et al.  (25).  

 

According to Geoffroy Gueswindé Ouédraogo et al. (28), a significant increase in AST level   was 

observed in rats treated with essential oil of C. nardu at a dose of 1000 mg/kg b.w. Also, a 

significant decrease in total protein, creatinine, cholesterol level was observed in treated groups 

compared to control ones (p˂ 0.05) which is not consistent with the current study; in our study, 

daily administration of C. nardus essential oil at doses of 500 mg/kg and 1000 mg/kg b.w on mice 

for 28- consecutive days did not causes significant changes in serum ALT, AST, total cholesterol, 

BUN and creatinine levels (p> 0.05).   
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5. Conclusions and Recommendation 

The current study shows absence of acute and sub-acute toxicities to C. martini and C. nardus 

essential oils after oral administration at doses of 500 mg/kg and 1000 mg /kg b.w.  The data 

generated from the current study provide the safety of these oils for cosmetic purpose. In 

conclusion Ethiopian C. martini and C. nardus essential oils may be considered as non-toxic. 

However, future researchers should be conducted to verify the current results and the safety of 

these essential oils for human use should be evaluated by chronic toxicity studies.  
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