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Abstract 

 

Background:Curcuma longaLinn(turmeric) is acommonmedicinal plant used in Africa for the 

treatment of diseases. In this study, its extract was evaluated to ascertain its phytochemical 

composition and toxicity in wistarrats.  

 

Methods:The prepared rhizomeethanol extract was first subjected to preliminary phytochemical 

evaluation and then lethal dose (LD50) test. In the sub-acute toxicity test, 20 adult wistar rats 

assigned to 4 groups of 5 rats each were administered oral graded doses of the extract. Group 1 

served as control while groups 2, 3 and 4 received 250, 500 and 1000 mg/kg body weight of the 

extract over a period of 28 days, after which blood samples were collected for haematological 

and serum biochemical analyses.  

 

Results:Results obtained from the phytochemical analysis revealed the presence of saponins, 

tannins, phenolics, flavonoids, steroids, terpenoids, cardiac glycosides and alkaloids in extract, 

with alkaloids being most abundant (41.20+0.53 mg/100g)  and terpenoids, the least (3.98+0.03 

mg/100g). Lethal dose value for the extract was found to be >5000mg/kg body weight. Results 

of sub-acute toxicity evaluation of the extract showed no deleterious effect on liver and kidney 

function parameters with these parameters being not significantly different from their control 

values (p<0.05). Treatment with the extract also caused significant hypolipidemia (p<0.05) but 

increased the values of high-density lipoprotein cholesterol. The activities of antioxidant 

enzymes and red blood cell counts were also significantly increased following treatment with the 

extract, especially at higher dose levels.  

 

Conclusion:Therefore, we conclude thatC. longa extract may be safe for use in the treatment of 

diseases when administered via the oral route.  
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1.0 INTRODUCTION 

As the search for new potent, non-toxic and affordable medicines continues, global attention is 

currently beaming on medicinal plants. The recent development is not unconnected with the 

several toxic effect associated with the use of synthetic ones [1].The use of extracts from plants 

leaves, stems, roots, backs, fruits, or seeds and their combinations as alternative treatment 

strategies in disease control has been accepted globally [2]. While many medicinal plants have 



 

 

been explored for their healing potentials, it remains established that several others are yet to be 

screened, or even identified[3]. This gives credence to the current global acceptance of herbal 

medicine and supports the need for future sponsorship of medicinal plant research. Curcuma 

longa is one the medicinal plants that are currently being investigated. 

 

“Curcuma longa(turmeric) is a plant that has an established history of medicinal use, dating back 

to nearly 4000 ago” [4].“The rhizome is used not only as spice but also during religious 

ceremonies. It is also known as Indian saffron because of its brilliant yellow coloration” [5]. 

“The plant is a perennial, rhizomatous, herbaceous plant native to the Indian subcontinent and 

Southeast Asia. Its temperature requirement is between 20
0
 and 30

0
C (68

0
 and 86

0
F) and a 

considerable amount of annual rainfall to thrive. The rhizome, from which the turmeric is 

derived, is tuberous, with a rough and segmented skin. The rhizome matures beneath the foliage 

in the ground. They are yellowish brown with a dull orange interior. The main rhizome is pointed 

or tapered at the distal end and measures 2.5-7.0cm (1-3 inches) in length and 2.5cm (1inch) in 

diameter, with smaller tubers branching off. More than 100 components have been isolated from 

turmeric, one of which is a volatile oil, containing tumerone, and another is a coloring agent 

called curcuminoids. Curcuminoids consist of curcumin, demethoxycurcumin, 5-

methoxycurcumin and dihydrocurcumin, which are established natural antioxidants” [6,7].”The 

golden yellow colour of Curcuma longa is due to the presence of curcumin”[8].The agent has 

also been used traditionally for the treatment enlarged liver and other hepatic disorders, spleen, 

stomach ulcer, diabetes mellitus, pains, skin diseases, rheumatism and cough [9, 10]. Other 

pharmacological activities attributable to turmeric are anti-inflammatory, antimutagenic, and 

anticancer effects [4]. “Nutrition analysis of Curcuma longa powder showed the presence of 



 

 

carbohydrate(60-70%), water(6-13%), protein (6-8%), fat(5-10%), dietary minerals (3-

7%),essential oils (2-7%)and dietary fiber (1-6%)” [11]. 

 

Despite the widespread use of Curcuma longa, there is paucity of more data on its toxicity 

profiling. Hence this study is aimed at evaluating the phytochemical composition of turmeric and 

its effects on the haematology and biochemical activities in the body. 

 

2.0MATERIALS AND METHOD 

2.1 Collection and identification of plant material 

Fresh rhizomes of Curcuma longa were obtained from Apumirimarket in Umuahia South Local 

Government Area ofAbia State and were authenticated at the Department of Forestry and Environmental 

Management by a forest scientist (Dr. E. Udoka), Michael Okpara University of Agriculture, Umudike. 

 

2.2 Preparation of extract 

Soxhlet extraction technique described by Jensen,[12] was adopted. The Curcuma longa 

rhizomes were chopped into pieces and dried under shade on a laboratory benchat 25 
0
Cwithin 

14 days before being pulverized into fine powder. One hundred (100) grams of the powdered 

sample was introduced into the extraction chamber of the soxhlet extractor and extraction was 

done using ethanol as solvent. Temperature was maintained at 70 
0
C through-out the extraction 

period of 48 hours. At the end of the period, the collected extract in ethanol was dried in a 

laboratory oven at 40 
o
C to obtain a yellow oily extract which weighed 9.78 g and represented 

9.78% extract yield.TheCurcuma longa extracts had characteristic aromatic smell. The Curcuma 

longa extract was preserved in the refrigerator at low temperature until use. 

 



 

 

2.3 Preliminary phytochemical screening  

Qualitative evaluations of the phytochemicals in ethanol extract of Curcuma longarhizome was 

carried out in accordance with the methods of Trease and Evans, [13] and Ukpai,et al.[14]. 

Quantitative analyses of the phytochemicals were determined using already established standard 

methods as indicated: Saponins(Obadoni, et al.),[15], alkaloids and cardiac 

glycosides(Harborne), [16], flavonoids (Miroslayet al.), [17], phenols (Wolfe,et al.), 

[18],steroids (Madhuet al.), [19],and terpenes and tannins (Mboso, et al.) [20]. 

 

2.4 Animals 

Malewistar rats weighing 110-130 g obtained from the Animal production unit of the College of 

Veterinary Medicine Michael Okpara University of Agriculture, Umudike. Research animals 

were housed under standard housing conditions of room temperature, 24 to27
0 

C andhumidity of 

61 to 66 % with a 12 hours light and dark period. “They were provided with standard feed vital 

feed, Nigeria and water al libitumbut were starved for 12 hours prior to commencement of 

experiments. All research animals’ experiments were carried out in compliance with NIH 

guidelines for care and use of laboratory animals OECD”, [21]. 

They study were carried out in the Biochemistry Laboratory of Department of Biochemistry, 

College of Natural Sciences, Michael Okpara University of Agriculture, Umudike, Nigeria. 

Ethical rules were strictly followed throughout the experimental procedures.All animal 

experiments were carried out in accordance with the internationally accepted guidelines for 

laboratory animal use and care as found in the US guidelines (NIH publication #85-23, revised 

in 1985). 

 



 

 

 

 2.5 Acute toxicity (LD50) evaluation of the extract 

 Acute toxicity studies were performed using the new Lorke’s method used by Oriekeet al. 

[22],was adopted with little modification. Two stages were involved in the experiment using this 

method. In the first stage, 9 Wister rats were assigned to 3 groups (A, B and C) of 3 rats each and 

were treated with 10, 100 and 1000 mg/kg of the extract respectively. The animals were 

thereafter monitored for the manifestations of toxicity signs and deaths within 24 hours. With 

zero mortality recorded, the study proceeded to the second phase which also involved the use of 

9 rats assigned to 3 groups (A-C). Single treatment doses assigned to the groups were 1600, 2900 

and 5000 mg/kg respectively. The animals were again monitored for toxicity signs and deaths 

within 24 hours. When no mortality was observed at the end of the period, the highest dose used 

(5000 mg/kg) was repeated on another set of 3 rats to serve as a confirmatory test and was 

observed within 24 hours and a further one week. 

Acute toxicity values calculated using Lorke’sformular stated as: 

LD50(mg/kg body weight)= 𝐴 𝑥 𝐵 

A= Maximum dose that produced no mortality  

B= Minimum dose that killed all animals in a group 

 

 

2.6Sub-acute toxicity evaluation of Curcuma longa 
 

Twenty (20) adult male Wister rats (110-130g) assigned to 4 groups of 5 rats each were treated 

via oral route according to the order below: 

Group 1: Normal control  

Group 2: 250 mg/kg Curcuma longa 

Group 3:        500 mg/kg Curcuma longa 



 

 

Group 4:        1000 mg/kg Curcuma longa 

Treatment lasted for 28 days before animals were sacrificed for blood collection into EDTA and 

plain bottles for haematological and all serum biochemical studies respectively. Body weights of 

the rats were measured at the beginning and end of treatment. 

2.7 Determination of haematological, biochemical and antioxidant values  

Determinations haematological values including red blood cells count (RBCC), packed cell 

volume (PCV), haemoglobin (Hb), white blood cells count (WBCC), platelets count (PLTC), 

mean corpuscular volume (MCV), mean corpuscular haemoglobin (MCH) and mean corpuscular 

haemoglobin concentration (MCHC) were determined at once for each blood sample in an 

automated haematologyanalyser (BC-2300, Mindray Company, China). Determination 

biochemical parameters including aspartate aminotransferase (AST), alanine aminotransferase 

(ALT), alkaline phosphatase (ALP), total protein, bilirubin, urea, creatinine, sodium, potassium, 

chloride and bicarbonate were determined using commercial test kits with strict adherence to 

procedures prescribed by the producer, Randox Laboratories, UK. Antioxidant parameters 

including superoxide dismutase (SOD), catalase, reduced glutathione and Malondialdehyde 

(MDA) were all determined in serum according to the protocols adopted by Sun, et al. [23]and 

Kanu,et al.[24] 

 

 

2.8 Statistical analysis 

 Statistical Package for Social Sciences (SPSS, Version 23.0, IBM SPSS Inc, Chicago, IL) was 

used for data analysis. Level of significance was calculated by One Way Analysis of Variance 



 

 

(ANOVA). Data were analyzed using Duncan Multiple Range Test and complemented with 

Student’s t test for post-hoc test for comparisons of the means of the various doses and fractions. 

P- Values less than 0.05 were considered statistically significantly different between the test and 

control groups as well as among test groups for measured value. 

3.0 Results 

3.1 Results of Phytochemical Analysis of Curcuma Longa (Tumeric) 

Qualitative phytochemical analysis of turmeric extract showed the presence of phytochemical 

agents including saponins, tannins, phenolics, flavonoids, steroids, terpenoids, cardiac glycosides 

and alkaloids in different quantities. Quantitative tests showed that alkaloids were the most 

abundant (41.20±0.53 mg/100g) while terpenoids were the least(3.98±0.03 mg/100g). Table 1 

shows results obtained for qualitative and quantitative analyses of Curcuma longa extract.  

Table 1: Results of qualitative and quantitative phytochemical analysis of Curcuma longa 

Phytochemical agent Inference Quantitative (mg/100 g) 

Saponins ++ 9.28±0.07 

Tanins + 4.81±0.08 

Phenolics ++ 20.13±0.44 

Flavonoids +++ 32.22±0.51 

Steroids + 6.46±0.08 

Terpenoids + 3.98±0.03 

Cardiac glycosides + 7.37±0.08 

Alkaloids +++ 41.20±0.53 

Negative (absent)  
+ Present in small concentration 

++ Present in moderately high concentrations. 

 +++ Present in very high concentrations. 

 



 

 

3.2 Results of acute toxicity evaluation ofCurcumalongaextract 

No mortality was observed at all stages of the acute toxicity tests following the administration of 

doses ranging from 10 – 5000 mg/kg of the extract. Animals all appeared apparently healthy. 

Other signs of toxicity including agitations, roughness of hairs, depression, writhing reflexes, calmness, 

tremor and convulsions were also not observedthroughout the period of the study. Hence the acute 

toxicity value for the extract was established to be >5000 mg/kg body weight (Tables 2 a&b). 

 

Table 2a: Result of acute toxicity evaluation of Curcuma longa 

Group Dose (mg/kg) No. of death Observation  

1 10 0/3 Animals were active 

and physically stable. 

2 100 0/3 Animals were active 

and physically stable. 

3 1000 0/3 Animals were active 

and physically stable. 

 

 

Table 2b: Result of acute toxicity evaluation of Curcuma longa 

Group Dose (mg/kg) No. of death Observation  

1 1600 0/3 Animals were active 

and physically stable. 

2 2900 0/3 Animals were active 

and physically stable. 

3 5000 0/3 Animals were active 

and physically stable. 

 

 

 

 

3.3 Results of sub-acute toxicity evaluation of Curcuma longaextract 

 

3.3.1 Effects of C. longa extract on haematological parameters in rats 



 

 

Treatment with C. longaextractat higher doses (500 and 1000mg/kg) significantly increased the 

values of RBC, PCV, Hb, WBC but not in PLT since the values remained the same when 

compared with the control (p<0.05). At the lowest dose used, the values of the haematological 

parameters did not differ from control (p>0.05). These results are presented in table 3. 

Table 3: Showing effects of turmeric extract treatment on haematological parameters in rats 

Groups  Dose RBC (x 10
6
/mm

3
 PCV (%) HB (g/dl) WBC(X 10

3
/mm

3
) PLT (X 10

3
/mm

3
) 

1 Control 6.54±0.28
a
 42.80±1.92

a
 14.38±0.34

a
 8.84±0.35

a
 158.80±5.44

a
 

2 Tumeric 

250mg/kg 

6.51±0.28
a
 42.80±1.64

a
 14.44±0.37

a
 9.42±0.46

a
 156.20±6.22

a
 

3 Tumeric, 

500 mg/kg 

6.96±0.17
b
 45.20±0.83

b
 15.50±0.27

b
 9.90±0.59

a
 158.80±4.38

a
 

4 Tumeric, 

1000 mg/kg 

7.34±0.36
b
 45.60±1.34

b
 16.58±0.34

b
 10.22±0.60

b
 152.40±11.97

a
 

Values represent the mean ± SD for N =5. Values in the same columns bearing the same letter of the 

alphabet are not significantly different from each other (p> 0.05). PCV, Packed Cell Volume; Hb, 

Haemoglobin; RBC, Red Blood Cells; PLT, Platelets; WBC, White Blood Cell. 

 

 

3.3.2 Effects of C.longa extract on liver function and urea and creatinine concentrations 

Treatment of the animals with C. longa extract at all dose levels did not significantly alter liver 

function activities in the treated rats when compared with the control group (p>0.05), as values 

obtained for total protein, AST, ALT, ALP and total bilirubin in the treated rats did not differ 

significantly from those obtained in the control group (Table 4).Similar results were also 

obtained for renal function parameters, where both serum urea and creatinine concentrations 

were not significantly different from control values (Table 5).  

Table 4: Effect of Curcuma longa extract on liver function parameters 

GROUP DOSE TP AST ALT ALP BILIRUBIN 



 

 

(mg/kg) (g/dl) (u/l) (u/l) (u/l) (mg/dl)  

1 
Control 7.03±0.31

a
 27.60±2.50

 a
 19.00±1.00

 a
 81.60±5.41

 a
 0.63±0.07

 a
 

2 C. longa 

extract 250 

7.10±0.18
 a

 28.40±2.50
a
 16.80±2.94

a
 77.00±4.63

a
 0.58±0.03

a
 

3 C. longa 

extract, 500  

7.35±0.20
a
 28.20±1.78

a
 15.60±3.28

b
 73.20±5.63

a
 0.59±0.01

a
 

4 C. longa 

extract 1000 

7.65±0.23
b
 28.00±1.41

a
 16.40±2.30

a
 72.80±3.11

b
 0.61±0.05

a
 

Values represent the mean ± SD for N =5. Values in the same columns bearing the same letter of the 

alphabet are not significantly different from each other (p> 0.05). TP, Total protein; AST, Aspartate 

amino transferase; ALT, Alanine amino transferase; ALP, Alkaline phosphatase; TB, Total bilirubin.  

 
 

Table 5: Effects of Curcuma longa extract on renal function parameters 

GROUPS DOSE 
(mg/kg) 

UREA 
(mg/dl)  

CREATININE 
(mg/dl) 

1 
Control 16.56±1.07

 a
 0.78±0.05

 a
 

2 C. longa extract 250 15.88±0.78
b
 0.68±0.04

b
 

3 C. longa extract 500 16.72±1.24
 a

 0.64±0.02
b
 

4 C. longa extract 1000 16.96±0.89
 a

 0.63±0.04
b
 

Values represent the mean ± SD for N =5. Values in the same columns bearing the same letter of the 

alphabet are not significantly different from each other (p> 0.05).  

3.3.3 Effects of C. longa extract on serum electrolytes concentration in male rats 

The results obtained showed no difference inNa
+
andK

+
concentrations between all groups treated 

with the extract and control (P>0.05). However, lower values ofCl
-
 and HCO3

-
were obtained in 



 

 

groups treated with 500 and 1000 mg/kg of the extract when compared with control (P<0.05). 

Table 6 shows observed changes in values of serum electrolytes across the groups. 

Table 6: Effect of C. longa extract on serum electrolytes concentrations 

Groups Dose 

(mg/kg) 

Na
+
 

(mEq/L) 

Cl
-
 

(mEq/L) 

K
+
 

(mEq/L) 

HCO3
-
 

(mmol/L) 

1 
Control 121.12±1.09

 a
 88.80±2.01

 a
 4.61±0.18

 a
 19.40±0.47

 a
 

2 250 121.36±1.91
 a

 84.46±2.92
a
 4.66±0.13

a
 19.46±0.33

 a
 

3 500 120.20±2.87
a
 82.88±4.03

b
 4.55±0.17

 a
 18.78±0.16

b
 

4 1000 122.58±1.99
a
 79.82±1.80

c
 4.77±0.10

a
 18.90±0.46

b
 

Values represent the mean ± SD for N =5. Values in the same columns bearing the same letter of the 

alphabet are not significantly different from each other (p> 0.05).  

 

 

 

3.3.4 Effects of C. longa extract on lipid profile parameters in male rats 

Treatment with extract, especially at higher dose levels significantly lowered total cholesterol 

and low density lipoprotein cholesterol (LDL-c) concentrations, but increased the values 

obtained for high density lipoprotein cholesterol (HDL-c) in the treated rats when compared with 

control (P<0.05). Serum triglycerides concentration was significantly lower than control values 

only in the group administered 1000 mg/kg body weight of the extract (p<0.05), while very low 

density lipoprotein cholesterol (VLDL-c) concentrations did not significantly change across the 

groups following treatment (Table 7). 

Table 7: Effect of C. longa extract on lipid profile in rats 



 

 

GROUPS DOSE 

(mg/kg) 

Total 

Cholesterol 

(mg/dl)  

HDL 

(mg/dl) 

TAG 

(mg/dl) 

LDL-c 

(mg/dl) 

VLDL-c 

(mg/dl) 

1 Control 114.60±3.30
 a
 59.50±2.30

a
 99.48±4.62

 a
 32.21±2.74

 a
 19.89±2.60

 a
 

2 250 110.50±1.23
b
 62.68±2.24

b
 95.92±2.53

a
 28.01±2.17

b
 19.81±1.92

 a
 

3 500 107.02±2.11
c
 62.64±2.26

b
 95.38±2.60

a
 25.30±2.62

c
 19.08±2.05

a
 

4 1000 105.60±2.19
d
 64.22±1.50

c
 91.60±3.58

b
 23.06±2.40

d
 18.32±1.77

a
 

Values represent the mean ± SD for N =5. Values in the same columns bearing the same letter of the 

alphabet are not significantly different from each other (p> 0.05).  

 

 

3.3.5 Effect of C .longa extract on Serum antioxidant parameters in male rats 

While glutathione peroxidase activities were not significantly altered across the groups following 

treatment when compared with control (p>0.05), values obtained in the treatment groups for 

superoxide dismutase and catalase activitieswere significantly higher than control values 

following treatment with C. longa extract. Lipid peroxidation activity was also significantly 

lower than control value in group administered 1000 mg/kg body weight of the extract (Table 8). 

 

 

 

Table 8: Showing effect of Curcuma longatreatment on serum antioxidant parameters in wistar rats 

Groups Dose (mg/kg) GPx 

 (U/L) 

SOD 

(U/L) 

CAT 

(U/L) 

MDA 

(mmol/L) 

1 
CONTROL 46.40±1.82

 a
 27.80±3.70

 a
 21.40±3.05

 a
 0.63±0.07

a
 



 

 

2 250 46.40±1.58
 a

 31.00±2.74
b
 22.00±1.58

b
 0.60±0.05

 a
 

3 500 46.40±1.82
 a

 31.00±2.74
b
 23.20±1.30

c 
0.58±0.04

a
 

4 1000 46.40±3.03
 a

 33.60±2.30
c
 24.20±1.92

d
 0.53±0.04

b
 

Values represent the mean ± SD for N =5. Values in the same columns bearing the same letter of the 

alphabet are not significantly different from each other (p> 0.05). GSH, reduced Glutathione; SOD, 

Superoxide Dismutase; CAT, Catalase; and MDA, Malondialdehyde 

 

 

Discussion 

Curcuma longa is a plant that has a very long history of medicinal use, among other uses. The 

medicinal properties of C.longa have been known for many years. Results obtained following 

phytochemical evaluation of extract made fromC. longahas shown that the plant is rich in 

saponins, phenols, flavonoids, steroids, terpenoids, cardiac glycosides and alkaloids, which may 

be responsible for its healing effects. Similar findings were made by Noor [25] following 

phytochemical evaluation of C.longa. The presence of alkaloids in leaves, barks, roots and seeds 

of plants have been reported and also associated with pharmacological activities like pain relief, 

anti-cholinergic, analgesic, antiprotozoal, antiarrhythmic, antimalarial, anti-tumor, anti-

hypertensive and muscle relaxant effects [26].Flavonoids and phenols have established 

antioxidant activity which usually achieve via free radical scavenging effects, and by that are of 

value in the prevention of a host of oxidative stress diseases [27, 28, 29]. Anti-inflammatory, 

anti-diabetic, anti-atherosclerotic effect, gastro-protective and hepatoprotective activities and 

hypolipidaemicactivity have been attributed to saponins [30, 31]. The role of cardiac glycosides 

in the prevention and management of heart diseases have also been reported [32].Steroids, as 

corticosteroids which regulate metabolism, inflammation and body sodium and water 



 

 

levels[33].Tannins have been employed medically to treat diarrheal and control bleeding and 

also to treat bacterial and parasitic diseases [34, 35, 36]. 

Result of acute toxicity evaluation of C. longa (Turmeric) extract showed it was well tolerated, 

as such, was safe for consumption. No mortality was observed at all stages of the acute toxicity 

tests following the administration of doses ranging from 10-5000mg/kg of the root extract. As 

observed in the animals, they were healthy, did not show any sign of toxicity and moved about 

freely. Similar results were obtained by Ijioma et al., [37] following acute toxicity evaluation of 

plant extract. 

Results of sub-acute toxicity evaluation of C. longa (turmeric) shows no negative effects on 

body. Haematological parameters were not negatively affected. A slight increase was observed in 

groups 3 and 4 for RBC and PCV and WBC for group 4 only when compared with the control 

group. The increase in white blood cell count observed in this work suggests that C. longa 

extract may have an immune-stimulatory effect. An immune-stimulatory extract would lead to an 

increase in white blood cells [38].This result is caused by the increase in the level of splenetic 

proteins which may be due to an increase in immunoglobulin synthesis capable of defending the 

body against any, occurring foreign in vendor. Asoka, et al. [39]has shown previously that 

administration of immunostimulatory extracts in generally accompanied by an increase in the 

level of splenetic proteins [40]. 

The increase in the rate of red blood cells observed shows that the plant extract does not affect 

erythropoiesis. This could mean also good functioning of kidney, since a slightest damage would 

have influenced the synthesis of the crythropoietin hormone that stimulates the bone marrow to 



 

 

make red blood cells [41]. Again, this result could reveal that the extract could possibly induce 

hemoprotective effects since the extract could not induce haemolysis.  

This is because according to Zohra and Fawzia, [42] a plant that does not cause haemolysis, 

protects the membranes of red blood cells against active agents that could get into the blood and 

therefore keep the red blood cell count constant. 

In the case of liver function parameters an increase in the AST, ALT and ALP activities could 

indicate hepatic injury and when this hepatic damage increases the activities of this enzyme also 

increases [43]. However, the decrease in serum transminases and alkaline phosphate enzymes 

levels seen in this study when results are compared to the control could be an indication of 

hepatoprotective effect of the C. longa root extract in rats. These results are in agreement with 

those of Joshi, et al.,[44] who had shown that curcuminextracted from C. longa had a 

hepatoprotective effect. Curcumin is the major compound of this plant and could enhance the 

selective permeability of cell membranes and this will in turn result to lower serum AST, ALT 

and ALP [44].In testing for total protein, low levels of total protein indicate a liver or kidney 

protein or it may be that the protein isn’t being digested or absorbed properly. While a high total 

protein level could indicate dehydration or certain type of cancer, such as multiple myeloma, that 

causes protein to accumulate abnormally. Results of the total protein test in this study confirm 

the hepatoprotective effect of the rhizome extract of C. longa that limit the degradation of 

hepatocytes by adjusting the amount of serum ALT, AST and ALP that must be released into the 

blood, because excess increase or decrease in serum proteins could reflect liver cell damage [45]. 

The hepatoprotective functions of C.longa were further supported by the result obtained the 

serum bilirubin, which indicates a decrease in the serum bilirubin content when compared to 

control. 



 

 

The kidney is the major system for excretion of waste metabolic products. Due to this function, 

the kidney may be regularly subjected to more or less high doses of toxic substances which can 

be harmful to it. Serum urea and creatinine levels are used to evaluate the functioning of the 

kidney [46].The results from the study indicates good functioning of the kidneys since the values 

obtained for both urea andcreatinine were not so significantly different from the control values. 

Malfunctioning of the kidney usually may lead to increased creatinine and urea values 

[47].Hence, our finding here is that C. longa rhizome extractmay have nephroprotective effects 

and agrees with the findings of Kamsuet al.[40] who evaluated the acute and sub-chronic toxicity 

of the ethanol extract of C. longa in wistar albino rats. This also corroborates the work of 

Rubinaet al. [48]who showed that the aqueous extracts and the ethylene chloride/ methanol 

mixture of this C. longa remedied the renal damage caused by Salmonella typhi infection and 

Khorsandi and Orazizadeh, [49]. 

In this study, the decrease in the values of total Cholesterol, triglycerides, LDL cholesterol and 

the increase in the HDL cholesterol observed indicates that the root extract of C .longa could 

have a lipid lowering effect as confirmed by Kamsuet al.[40].The extract has lipid lowering of 

serum levels of total cholesterol, triglycerides, LDL, VLDL and increase the levels of HDL [50, 

51]. This also agrees with those of Sammani and Farrokhi, [51] who showed that curcumin 

extracted from C. longa had a lipid lowering effect. An increase in LDL cholesterol, 

triglycerides, VLDL and a decrease in HDL cholesterol increase the artherogenic index and 

therefore the risk of cardiovascular diseases [52, 53]. 

The root extract of C. longa could therefore prevent cardiovascular disease and in turn prevent 

hypertensive since it lowers LDL cholesterol, VLDL cholesterol, triglycerides and increases the 

value of HDL cholesterol in the blood. 



 

 

 

Electrolytes are important in many physiological processes, which include controlling of fluid 

levels, acid-base balance, nerve conduction, blood clotting, and muscle contraction, amongst 

other[54, 55].Results obtained from its study showed an increase in serum sodium ion 

concentration (P<0.05) in rats that were given root extract of C. longa compared to the control. 

In the results also, values of chlorine ion decreased when compared with the control (P<0.05). 

Potassium ion concentrations increased slightly compared with the control (P<0.05). And the 

volume of bicarbonate ion decreased slightly. An imbalance in electrolytes level has been 

associated with hyperglycemia [55].This may suggest that C .longa helps reverse diabetes-

induced malabsorption syndrome, where potassium due to osmotic diuresis are the leading cause 

of hypokalemia in patients with diabetes [56].The increase in sodium glucose co-transport 

system, suggesting an increased in renal glucose absorption C. longa root extract may have both 

renal and kidney protective effects. This result can be compared with that Gartuwa, et al.[57], 

who studies on the improvement properties of curcuma on serum electrolytes and lipid profiles 

of diabetes wister rats. 

Results from serum antioxidant parameters in the Wister male rats show no significant difference 

for GSH which compared to the control. The same for MDA, except from group 4 administered 

with 1000mg/kg of the C. longa root extract. A significant increase was observed in SOD and 

CAT compared to the control. The presence of the endogenous antioxidant enzymatic defense is 

highly important for the amelioration of the free radical mediated tissue injuries [58]. MDA is 

one of the cellular redox states [59].SOD and GSH are the primary free radical scavenging 

enzymes involved in the first-line cellular defense against oxidative injury before they form more 

reactive hydroxyl radicals. This study had showed that C. longa is a good anti-oxidant.  



 

 

This was also observed also by Hossen, et al. [60]who studied the protective mechanism of 

turmeric (C. longa) on carbofuran-induced hematological and hepatic toxicities in a rat model. 

 

Conclusion: 

The extract from Curcuma longa poses no deleterious threat, which is observed in the result 

gotten from both the oral administration of acute and sub-acute test. Again the extract is found to 

be richindifferent phytochemical at various quantities and these are of medical importance. 

Therefore, the extract is safe for consumption and the use for treatment of different diseases at 

various doses used in this work. 

Ethical Approval 

Animal Ethic committee approval has been collected and preserved by the author(s) 

References 

1. Gloria D, Alfredo FLF, Vincenzo M, Gaia G, Mauro P, Giuli, G, Eva M, Reffaele G, Angelo M. 

Synthetic Cathinones and Neurotoxicity Risks: A Systematic Review. Int J Mol Sci.2023; 24(7): 

6230. 

2. UgboguAE, Ikpeazu VO, Emmanuel O, Ijioma, SN. Evaluation of toxicity profile and 

pharmacological potentials of AjuMbaisepolyherbal extract in rats. Sci. Afr.2021; 11(2021), p. 

e00681 

3. Martins E. The growing use of herbal medicines: issues relating to adverse reactions and challenges 

in monitoring safety. Front Pharmacol.2023; 4:177. 

4. Prasad S, Aggarwal BB. Turmeric, the Golden Spice: From Traditional Medicine to Modern 

Medicine. In: Benzie IFF, Wachtel-Galor S, editors. Herbal Medicine: Bimolecular and Clinical 

Aspects. 2
nd

 edition. Boca Eaton (FL): CRC press/Taylor & Francis; 2011. Chapter 13. 

5. Priyadarsini KI. The Chemistry of Curcumin: from Extraction to Therapeutic 

Agent”.Molecules.2014; 19(12):200; 91-112. 

6. Ruby AJ, Daniel LP, Koraljka GT.Curcuminoids as Anticancer Drugs: Pleiotropic Effects, 

Potential for Metabolic Reprogramming and Prospects for the Future. Pharmaceutics.2023; 15(6), 

1612.  



 

 

7. Karolina K, Aleksandra D, Janda K, Karolina SZ. Antioxidant Potential of Curcumin- A Meta-

Analysis of Randomized Clinical Trials. Antioxidants (Basel). 2020; 9(11):1092 

8. Kim K, Kim KH, Kim HY, Cho N, Sakamoto N, Cheong, J.Curcumin inhibits hepatitis C. virus 

replication via suppressing the Akt-SREBP-1 pathway.FEBSLett. 2010; 584 (2010), pp 707-712. 

9. Abas F, Lajis NH, Shaari K, Israf DD,Stanslas J, Yusuf UK. A LabdaneDiterpeneGlucoside from 

the Kihizomes of Curcuma Mangga.J. Nat. Prod.2005; 68, 1090-1093. 

10. Devi BS, Shobha SV, Kamble RK. E-Waste: The Hiddden harm of Technological Revolution. 

Journal IAEM. 2004; Vol.31, 196-205. 

11. Nelson KM, Dahli JL, Bisson J, Grsham J, Pauli GF,  Walters MA. The Essential Medicine 

Chemistry of Curcumin.Journal of Medicine Chemistry. 2017; 60, 1620-1637. 

12. Jensen WB. The Origin of the Soxhlet Extractor. Journal of Chemical Education. 2007; 84(12) 

DOI:10.1021|ed084p1913 

13. Trease, G.E. and Evans, W.C. Pharmacognosy. 15
th
 Edition, London:Saunders Publishers; pp.42-

44, 2002. 

14. Ukpai OM, Ijioma SN, Kanu K, Orieke D, Chinedu-Ndukwe PA, UgwuanyiKC, Ugbogu EA. 

Phytochemical composition, toxicological profiling and effect on pup birth weight of 

Corchorusolitorius leaf extract in rats: Implications for fetal macrosomia control. Journal of 

Ethnopharmacology. 2023; 11:319(pt1):117-170. 

15. Obadoni BO, Ochuka PO. Phytochemical Studies and Comparative Efficacy of the Crude 

Extracts of some Homecostatic Plants in Edo and Delta States of Nigeria. Global Journal of Pure 

and Applied Science. 2001; 8:203-208. 

16. Harborne JB. Methods of Plant Analysis in Phytochemical Methods Champman and Hall, 

London. Pp. 1-326, 2005. 

17. Mirosley S, Susan LB, Daneel F, Jan H. Van der Westhuizen. Photochemistry of Flavonoids. 

Molecules. 2010; 15(8):5196-5245 

18. Wolfe WS, Frongillo EA, Valois P.Understanding the experience of food insecurity by elders 

suggests ways to improve its measurement.The Journal of Nutrition. 2003; Volume 133, issue 9, 

pages 2762-2769. 

19. Madhu M, Sailaja V, Satyadev TNVSS, Satyanarayana MV. Quantitative Phytochemical 

Analysis of Selected Medicinal Plant species by using various Organic Solvents.J.2016; 5(2): 25-

29. 

20. Mboso OE, Eyong EU, Ebong PE, Iwara A, Odey M. The effects of the ethanolic extract 

ofEreromastaxspeciosa leaf on the serum levels of leuteinizing hormone, follicle stimulating 



 

 

hormone, progesterone and estradiol in female pubertal rats. Annals of Biological Research, 

2013,4(2):136-140 

21. OECD. (2001).OECD Guidelines for the testing of chemicals no: 425.Acute oral toxicity dose 

adjustment method. OECD. 2001.,1-29 

22. Orieke D, Ohaeri OC, Ijeh II,Ijioma SN. Semen Quality, hormone Profile and Histological 

Changes in Males albino Rats Treated with Corchorusolitorius Leaf Extract. Avicenna J. 

Phytomed.2019;9(6): 551-562. 

23. Sun Y, Oberley LW, Li Y. A simple method for clinical assay of superoxide dismutase.Clin. 

Chem.,1988; 34: 497-500. 

 

24. Kanu CK, Ijioma NS, Atiata O. Haematological, Biochemical and antioxidant changes in water 

rats exposed to a dichlorvos based insecticide formulation used in southeast Nigeria. Toxics. 2016; 

4(28) 8 pages. Dol: 10.3390/toxics4040028. Khanduker, S., Ahmed, R., Khondker, F.,Aharama, A., 

Afrose, N. (2017).Electrolyte Disturbance in Patients with Diabetes Mellitus. Bangladesh Journal 

of Medical Biochemistry, 10(1): 20-35 

25. Noor E. Phytochemical and nutrient constituents of turmeric (Curcuma longa).Evaluationary 

Divergence and Functions of the Human Interleukin (11) Gene Family”.Human Genomics. 2018; 

5(1): 30-55. 

26. Egbuna C, Ifemeje J C. Biological Functions and Anti-nutritional Effects of Phytochemicals in 

Living System.Journal of Pharmacy and Biological Sciences. 2015;10(2): 10 – 19. 

27. Tanvir EM, Sakib H,  Fuad H, Rizwana A, Siew HG, Ibrahim K, Nurul K. Antioxidant Properties 

of Popular Turmeric (Curcuma longa) Varieties from Bangladesh.Journal of Food Quality, 2017; 

pp. 1 – 8. 

28. Yao LH, Jiang, YM, Shi J. Flavonoids in food and theirhealthbenefits.Plant Foods for Human 

Nutrition, 2004; 59(3): 113–122. 

29. Denre M. The determination of vitamin C, total phenol andantioxidant activity of some 

commonly cooking spices cropsused in West Bengal. International Journal of Plant 

Physiologyand Biochemistry. 2014;6(6): 66 – 70. 

30. Banno N, Akihisa T,  Yasukawa K, Higashihara H, Ukiya M, Watanabe K.Triterpene acids from 

the leaves of Perillafrutescenes and their anti-inflammatory and antitumour-promoting 

effects.Bioscience Biotechnology and Biochemistry.2014; 68: 85 – 90. 

31. Kao JH, Liaw YF, Leung N, et al. Chronic Hepatitis B Guideline Working Party of the Asian-

Pacific Association for study of the Liver. Hepato. Int. 2008; 2,263-283 



 

 

32. Denwick PM. Natural Products: A Biosynthetic Approach, 2nd ed. (John Wiley and sons Ltd, 

England. 2012. 

33. Rhen T, Cidlowski J A. Anti-inflammatory action ofglucocorticoids - new mechanisms for old    

drugs.North England Journal ofMedicine. 2005;353(16):1711 – 1723.  

34. Funatogawa K, Hayashi S, Shimomura H,Yoshida T, Hatano T, Ito H.Antibacterialactivity of 

hydrolysable tannins derived frommedicinal plants against Helicobacter 

pylori.MicrobiologyandImmunology. 2004;48(4):251 – 261. 

35. Kolodziej H, Kiderlen AF.Antileishmanialactivity and immune modulatory effects oftannins and 

related compounds onLeishmaniaparasitised RAW 264.7 cells.Phytochemistry. 2005;66:2056–

2071. 

36. Ashok PA, Upadhyaya K. Tannins are Astringent. Journal of Pharmacognosy and 

Phytochemistry. 2012;1(3): 45 – 50. 

37. Ijioma SN, Osim EE, Nwaukwo AA, Nwosu CO. Antioxidant potentials and effects on the 

haematology and osmotic fragility scores of a polyherbal formulation used in south east Nigeria. 

Basic and Chin physio and pharm, 2019, Article ID: 2017 009. 

38. Hwang CS, Shemorry A, Varshavsky A. N-terminal acetylating of cellular proteins creates 

specific degradation signals. Science. 2010; 327(5968):973-7 

39. Asoka SM, Shastry CS, Sridevi K, Gopkumar P. Stimulation of immune function activity of the 

extract of the extract Heliotropiumindicum leaves. Int. J. Pharmacol. 2009; 7:1-10 

40. Kamsu TG, FodouopChegaing SP, Tagne RS, Kodjio N, FakamNguelebeck AL,       Gatsing D. 

Evaluation of the acute and sub-chronic toxicity of the ethanolic extract Curcuma longa 

(Zingiberaceae) in Wister albino rats. Mod. Chem. Appl. 2019;7:267. doi: 10.35248\2329-

6798.19.7.267. 

41. Cloutier L, Rene A, Jutras A.The complete blood formular knowledge applied to nursing practice. 

Perceptive infirmiere: revue officielle de i'order des infirmieresetinfirmiere du quebec. 2014; 

11:28-32. 

42. Zohra, M. and Fawzia, A. Hemolytic activity of different extracts used in Algeria int. J. Pharm. 

Sci. Research. 2014; 5:495-500. 

43. Gatsing D, Aliyu R, Kuiate JR, Garba IH,Jaryum KH. Toxicological Evaluation of the Aqueous 

Extract of Allium Sativum bulbs on Laboratory Mice and Rats. Cameroon J. Exp. Biol.2005; 1: 

39-45 

44. Joshi D, Mittal DK, Shukla S, Srivastav SK, Dixit VA.Curcuma longa linn extract and curcumin 

protect CYP 2EI enzymatic activity against mercuric chloride-induced hepatotoxicity and 



 

 

oxidative stress: A protective approach. Experimental and Toxicologic Pathology. 2017; 69:373-

382. 

45. Salama SM, AbdullaMA, AlRashdi AS, Ismail S,Alkiyumi SS, Golbabapour S. Hepatoprotective 

effect of ethanolic extract of Curcuma longa on thioacetamide induced liver cirrhosis in rats. 

BMC Complement Altern. Med. 2013; 5:13-56. 

46. Lee WM. Drug- induced hepatoloxicity. N. Engl. J. Med. 2003; 349:474-485. 

47. Schafflwer A, Menche N. Anatomy, Physiology, Biology (2
nd

edu).Malome, S. A. (Ed). 2004. 

48. Rubina MP, Sukesh, Soumya V, MohammmedSafeer TK, RiyasBasheer KB. The effect of 

Curcuma longa extract and significance of mordant as an alternative for eosin in H and E: A 

comparative study. Indian J PatholMicrobiol. 2023; 66(4):697-701. 

49. Khorsandi L, Orazizadeh M. Protective effect of Curcuma longa extract on acetaminophen 

induced nephrotoxicityin mice. DARU.2008; 16:155-159. 

50. Rajendran R, Krishnakumar E. Hypolipidemic activity chloroform extract of mimosa pudica 

leaves. Avicenna J. Med. Biotech. 2010; 2:215. 

51. Samani KG, Farrokih E. Effects of cumin extract on oxLDL, paraoxanase 1 activity, FBS, total 

cholesterol, triglycerides, HDL-C, LDC-C, ApoAIand Apo B in the patients with 

hypercholesterolemia. Int. J. Health Sci. 2014; 8:39. 

52. Benhamou JP, Johanes B, Neil M, Mario R, Rodes J.HepatologieClinque. (1st edn) Flammarion. 

1993 

53. Atsafack SS, Kuiate JR, Mouokeu RS, Mogotomo MLK, Tchinda AT, De Dieu TJ, et al. 

Toxicological studies of tem bark extract from SchefflerabarteriHarms (Araliaceae). BMC 

Complementary and Alternative Medicine. 2015; 15:44. 

54. Husain F, Arifman M, Sheikh MA, Nawaz H, Jamil, A. Trace elements status in type 2 Diabetes. 

Bangladah Journal of MedicalScience,2009; 8(3):52-56 

55. Khanduker S, Ahmed R, Khondker F, Aharama A, Afrose N, et al.Electrolyte Disturbances in 

patients with Diabetes Mellitus. Bangladesh Journal of Medical Biochemistry,2017;10(1): 27-35. 

56. Liamis G, Liberopoulos E, Barkas F, Elisaf M. Diabetes Mellitus and Electrolyte Disorders. 

World Journal of Clinical Cases. 2014;2 (10): 488-496 

57. Garkuwa UA, et al. DUJOPAS7 (1): 242-249, 2021. 

58. Sankar P, Telang AG, Manimaran A. Protective Effect of Curcumin on Cypermeththrim-induced 

oxidative stress in Wistar Rats. Exp. Toxicol.Pathol.2012; 64:487-493. 

59. Vincent HK, Taylor AG. Biomarkers and Potential Mechanisms of Obesity-induced Oxidation 

stress in humans. Int. J. Obes. Relat.Metab.Disord. 2006; 30:400-418. 



 

 

60. Hossan S, Tanviv EM, Maruf BP, SudipSaha MS, Yousuf A, Siew HG, Ibrahim K, Nurul K. 

Protective Mechanism of Turmeric (Curcuma longa) on Carbofuran induced hematological 

Biology. 2017; Vol. 55(1): 1937-1945. https//doi.org/10.080/1388029.1345951. 


