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Nicotine is an alkaloid compound found in tobacco leaves. The use of 

nicotine in a long period can cause lung damage.The aim of this study 

was to determine the effect of giving turmeric extract (Curcuma longa 

L.) on lung histological structure in nicotine-induced mice. In this 

study, 25 male mice were divided into 5 groups. Group 1 was a 

negative control group without nicotine-induced and turmeric extract. 

Group 2 was a positive control group induced by nicotine without 

turmeric rhizome extract, groups 3, 4 and 5 were groups exposed to 

nicotine followed by giving turmeric extract at doses of 0,98, 19,6 dan 

29,4 mg/kg BW. The dose of nicotine given was 2.5 mg/kg BW, given 

intraperitoneally for 28 days. Turmeric extract was given as gavage for 

14 days. The results showed that nicotine exposure resulted in an 

increase in mucosal thickness of the bronchioles and alveolar septa of 

mice. The administration of turmeric rhizome extract resulted in a 

decrease in the thickness of the bronchial mucosa and alveolar septa. 

Giving turmeric extract at a dose of 29,4  mg/kg BW resulted in a 

decrease in the thickness of the bronchial mucosa and alveolar septa.  

The conclusion of this study is that the 29,4 mg/kg BW dose of 

turmeric extract is effective in repairing histological damage to lung 

tissue in mice.   
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Introduction:- 
Nicotine is the main alkaloid compound contained in tobacco leaves. The nicotine content in tobacco leaves ranges 

from 2-8%, depending on the tobacco species, the position of the leaves on the stem [1]. The content of nicotine 

compounds in cigarettes can have a detrimental effect on the heart, reproductive system, kidneys and lungs [2]. 

Nicotine that enters the body will be metabolized in the liver, into cotinine compounds (about 70-80%), which will 

be excreted in the urine around 5-10% [3]. Nicotine and its metabolites will form Reactive Oxygen Species (ROS) 

which are mostly formed in mitochondria [4]. An imbalance of ROS and antioxidants in the body will trigger 

oxidative stress [5]. Increased oxidative stress will trigger peroxidation in cells which results in damage and cell 

death [6]. 

 

One of the cell damage caused by nicotine is lung epithelial cells and also triggers an inflammatory reaction [7]. 

Damaged epithelial tissue will trigger the release of inflammatory cytokines, among others Interleukin-6 (IL6) [8]. 

Furthermore Interleukin-6 (IL6) will trigger the increasing Transforming Growth Factor β1 (TGF β1) which causes 
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the deposition of extracellular matrix or collagen by myofibroblast cells [8];[7]. [9] stated that nicotine-induced mice 

subcutaneously at a dose of 2.5 mg/kg/day for 1 month showed thickening of the interalveolar septum (IAS). 

Another study stated that nicotine-induced mice subcutaneously at a dose of 2.5 mg/kg BW (5 days a week, for 22 

weeks) showed an increasing in the percentage of DNA fragmentation [10].  

 

Increased ROS which causes a decrease in antioxidant activity in the body can be overcome by adding external 

antioxidants from plants, one of which is turmeric rhizome (Curcuma longa L.) [11]. The research showed that 

turmeric rhizome has a high antioxidant content [12]. Another study stated that curcumin in turmeric rhizome was 

able to inhibit damage to the lung tissue of white rats exposed to nicotine by gavage [13]. The results of research 

[14] showed that administration of turmeric rhizome extract (Domestic turmeric) at a dose of 0.25% as much as         

1 ml/day by gavage in male wistar rats that have been exposed to cigarette smoke containing nicotine 3 mg/day (9 

cigarettes) can reduce BALT hyperlasia (bronchus associated lymphoid tissue) and macrophage infiltration of the 

alveolar septa of the lung. 

 

The purpose of this study was to determine the effect of turmeric rhizome extract (Curcuma longa L.) on the 

histological structure of the lungs including the thickness of the bronchiolar mucous layer and the thickness of the 

alveolar septa of mice after exposure to nicotine. 

 

Material and Method:- 
Place and time of research 

This research was conducted from October to December 2020 at the Zoology Laboratory and Botany Laboratory, 

Department of Biology, Faculty of Mathematics and Natural Sciences, University of Jember. 

 

Tools and materials 

The tools used in this study included mice cages , mice drinking bottles, mice feeding containers, sonde, surgical 

board, analytical scales (Ohaus balance), beaker glass, schott bottle, small plastic funnel, knife, cutting board, 

spatula, porcelain cup, rotary evaporator, blackstainless steel, oven, rotary microtom, blender, flakonbottles,staining 

jar, OptiLab, scalpel, hot plate, Olympus microscope. 

 

The materials used in this study consisted of mice (Mus musculus L.) DDY Strain males aged 6 to 8 weeks with a 

body weight of around 20-25 grams obtained from the Center of VeterinariaFarma, Surabaya (Pusvetma) as many as 

25 mice, broiler pellet feed (BR1 Plus), distilled water, corn oil, turmeric rhizome from Madura, pure nicotine 

(Nicotine hydrogen tartreate salt) Sigma, filter paper, glass object, cover glass, Phosphate Buffer Saline (PBS) 

solution, formaline 10%, NaCl 0.9%, absolute alcohol, paraffin, glycerin, albumin, xylol, Haematoxylin Eosin (HE), 

chloroform, N-hexane and ethyl acetate. 

 

Preparation of Turmeric Rhizome Extract 

The turmeric rhizome was peeled and washed with water, then drained. The clean rhizomes were then sliced thin 

and dried in an oven at 50°C for 48 hours. The dried turmeric was ground and sieved using a 60 mesh sieve until it 

became turmeric rhizome powder. Turmeric rhizome powder was macerated using N-hexane at a ratio of 1:5 for 24 

hours and filtered using filter paper. Furthermore, the resulting supernatant was macerated using ethyl acetate with a 

ratio of 1:5 for 24 hours, filtered using filter paper. The maceration results are filtered using filter cloth and filter 

paper, then put insiderotary evaporator with a temperature of 80°C to obtain turmeric rhizome extract. 

 

Preparation of Test Animals 

The animals used in this study were mice (Mus musculus L.) male DDY strain aged 6-8 weeks with a body weight 

of 30-35 grams. Mice were placed in a cage with broiler pellets (BR 1 plus) and given drinking water ad libitum.   

 

Animal Treatment 

Mice were divided into 5 groups, namely K- (without exposure to nicotine and without administration of turmeric 

rhizome extract), K+ (given nicotine only), D1, D2 and D3 were exposed to nicotine followed by administration of 

turmeric rhizome extract at doses of 0.98, 19.6 and 29.4 mg/kg BW. Administration of nicotine is carried out 

intraperitonial (IP) at a dose of 2.5 mg/kg BW for 4 consecutive weeks. Nicotine is dissolved in distilled water and 

the volume of administration is 1 ml. After the last nicotine administration, it is continued with the administration of 

turmeric rhizome extract which is carried out orally (gavage) for 2 weeks. Turmeric rhizome extract was dissolved 

in corn oil and the volume of administration was gavage 1 ml. 
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Preparation of Lung Histology 

Lung organ harvesting was carried out one day after the last treatment. Mice were anesthetized with chloroform and 

then placed on a surgical board in a supine position. The abdomen and thorax of mice were dissected, then the left 

lung organ was taken. The taken lung was cut 1/3 of the middle and washed using 0.9% NaCl. Preparations were 

made using the paraffin method, with Hematoxylin-Eosin (HE) staining. 

 

Data analysis 

The data obtained in the form of thick bronchiolar mucosa and thick alveolar septa of mice were analyzed using one 

way ANOVA with a confidence level of 95% or α = 0.05. If there is a significant difference, continue with the test 

Duncan Multiple Range Test (DMRT) to see significant differences between treatment groups [15].  

 

Results and Discussion:- 
The results of measuring and calculating the thickness of the bronchiolar mucosa and the thickness of the alveolar 

septa given turmeric rhizome extract after exposure to nicotine can be seen in Table 1. Based on the test results One 

Way Anova obtained a significance value of p = 0.000 <0.05 either in the thickness of the mucosa or the thickness 

of the alveolar septa. These results indicate that administration of turmeric rhizome extract has a significant effect on 

the average bronchiolar mucosa thickness and alveolar septa thickness after exposure to nicotine. The results of the 

Duncan Multiple Range Test (Table 1) after nicotine administration, showed the average bronchiolar mucosa 

thickness and alveolar septa thickness in the positive control (K+) group were significantly different from the 

negative controls (K-). This shows that administration of nicotine at a dose of 2.5 mg/kg body weight caused 

thickening of the bronchiolar mucosa and alveolar septa, which was thought to be due to an increase in free radicals. 

[9] stated that nicotine-induced mice subcutaneously at a dose of 2.5 mg/kg/day for 1 month showed thickening of 

the interalveolar septum (IAS). Exposure to e-cigarette smoke containing 6 mg/ml of nicotine by administering a 

volume of 1 ml of e-cigarette fluid for 4 weeks in male Balb'C Strain mice causes an increase in the thickness of the 

bronchial mucosa [16].  

 

Table 1:- Bronchial mucosal thickness and alveolar septa after administration of turmeric rhizome extract 

after exposure to nicotine. 

Treatment      Bronchiolar mucosa  

           thickness (µm) 

             ( X ± SD) 

Alveolar septa  

thickness (µm) 

      (X± SD) 

K- (without treatment) 22.44 ±1.23 
a
 16.95±0.44 

a
 

K+ (Nicotine 2.5 mg/kg bw) 26.10 ±1.05 
c
 22.07±0.48 

c
 

D1 (Nicotine + Turmeric Rhizome Extract 

0.96 mg/kg bb) 

25.04±1.49 
b
 22.69±1.32 

c
 

D2 (Nicotine + Turmeric Rhizome Extract 

19.6 mg/kg bb) 

22.97±1.15 
ab

 22.01±0.88 
c
 

D3 (Nicotine + Turmeric Rhizome Extract 

29.4 mg/kg bb) 

22.20±1.67 
a
 18.65±1.53 

b
 

 

Nicotine in this study was administered intraperitoneally. Exposure to nicotine carried out intraperitoneally will 

enter the abdominal cavity which is carried by blood capillaries to the portahepatic vein and is carried into the liver. 

Nicotine will experience metabolism in the liver. In the liver nicotine will be metabolized into kotinine, nicotine 

glucoronid, nornikotine. Most of the nicotine will be converted into cotinine (about 80%) which has a longer half-

life of around 17 hours compared to nicotine's half-life of 2-3 hours [3]. Nicotine and its metabolites are free 

radicals. Cotinine metabolites can form ROS in the form of peroxide anion compounds and hydrogen peroxide. An 

increase in free radicals will cause oxidative stress which can damage cell membranes through a series of lipid 

peroxidation reactions [4]. Tissue damage will stimulate the release of inflammatory cytokines such as IL6 [8]. 

Furthermore, IL6 will induce the expression of TGF β. The role of TGF β is to activate fibroblasts to become 

myofibroblasts which cause the synthesis of extracellular matrix including collagen, laminin and fibronectin [17], 

which plays an important role in the process of pulmonary fibrosis. Nicotine can increase the production of 

fibroblast proliferation and collagen synthesis by fibroblasts, causing an increase in the thickness of the bronchiolar 

mucosa and alveolar septa [7]. The thickness of the bronchiolar mucosa and alveolar septa can be seen in Figures 1 

and 2. 
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Figure 1:-The thickness of the bronchial mucosa of mice (shown by white arrows) after administration of 

turmeric rhizome extract. Microscope magnification 400 x. K- (without treatment); K+ (giving nicotine at a 

dose of 2.5 mg/kg BW); D1 (giving nicotine at a dose of 2.5 mg/kg BW + turmeric rhizome extract at a dose of 

0.96 mg/kg BW); D3 (giving nicotine at a dose of 2.5 mg/kg BW + turmeric rhizome extract at a dose of 29.4 

mg/kg BW). 

 

 
Figure 2:- Thickness of the alveolar septa of mice (shown by yellow circles) after administration of turmeric 

rhizome extract. Microscope magnification 400x. Description: K- (without treatment); K+ (giving nicotine at a 

dose of 2.5 mg/kg BW); D1 (giving nicotine at a dose of 2.5 mg/kg BW + turmeric rhizome extract at a dose of 

0.96 mg/kg BW); D3 (giving nicotine at a dose of 2.5 mg/kg BW + turmeric rhizome extract at a dose of  29.4 

mg/kg BW). 
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The thickness of the bronchiolar mucosa and the thickness of the alveolar septa after administration of turmeric 

rhizome extract after exposure to nicotine decreased with increasing doses of turmeric rhizome given. The thickness 

of the bronchiolar mucosa began to decrease when given turmeric rhizome extract at a dose of 0.96 mg/kg body 

weight, while the thickness of the alveolar septa decreased significantly compared to group K.+. The decrease in the 

thickness of the bronchiolar mucosa and the thickness of the alveolar septa is thought to be due to the extract of 

turmeric rhizome being able to inhibit the increase ROS (Reactive Oxygen Species) caused by nicotine.  

 

Curcumin (diferuloylmethane) is an active component of turmeric which functions as a natural antioxidant to 

neutralize free radicals [18]. [19] stated that giving curcumin at a dose of 50 mg/kg BW gavage in wistar rats that 

were injected subcutaneously with nicotine 0.6 mg/kg BW for 2 months, it caused a decrease in MDA levels and 

increased levels of gluthation-S-Transferase Turmeric rhizome contains the main substance, namely curcumin, 

which can act as an anti-inflammatory [20]. Curcumin modulates the inflammatory response by reducing the 

production of tumor necrosis factor-alpha (TNF-a) cytokines, interleukins (IL-8) [21]. [13] stated that 

curcumininhibits cytokines and free radicals in epithelial cells, inhibits matrix production by fibroblasts, inhibits the 

production of ROS and TGF β by macrophages. More [22] stated that curcumin can inhibit fibroblast proliferation. 

Fibroblast proliferation is the cause of fibrosis. So the administration of turmeric rhizome extract in this study 

besides being able to ward off free radicals, is also thought to reduce inflammatory cytokines thereby reducing the 

thickness of the bronchial mucosa and alveolar septa. 

 

Conclusion:- 
The conclusion of this study was administration of turmeric rhizome extract at a dose of 29.4 mg/kg BW was 

able to reduce the thickness of the bronchiolar mucosa and the thickness of the alveolar septa of mice after 

exposure to nicotine. 
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