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 In men, obesity is associated with low testosterone levels. In massively 

obese individuals, reduced spermatogenesis and associated with infertility. 

One infertility mechanism is due to the highly reactive oxygen species in 

obesity. A recent study showed that cardamom seeds could help improve 

health due to their anti-inflammatory and antioxidant properties. To analyze 

the effects of cardamom seeds (Amomum compactum) on malondialdehyde, 

histopathology, and testicle weight of Wistar rats induced obesity. This 

study was using a true experimental with a post-test design. A total of thirty 

Wistar rats were randomly divided into Standard group (KN), Obesity 

group (K-), and Treatment groups (obesity + cardamom 45 mg/kg BW/day) 

P1, (obesity + cardamom 90 mg/kg BW/day) P2, (obesity + cardamom 180 

mg/kg BW/day) P3. Obesity-induced by given high fat and carbohydrates 

diet.  In the end, the testicle and blood sample were taken for examination. 

Testicle samples were weighed and stained using Hematoxylin and Eosin 

stains. There were differences in histopathology Johnsen score, MDA level, 

and testicle weight between groups K- and P1; P2; P3 (p<0.05). 

Furthermore, MDA level and testicle weight between groups P1; P2; P3 

(p<0.05) were different. Furthermore, there was no difference in Johnsen's 

histopathology score between groups P1; P2; P3. The higher dose of 

cardamom seeds gave better Johnsen score, MDA, and testis weight. 

Cardamom extract seeds effectively reduce testicle destruction by 

antioxidant and anti-inflammatory mechanisms due to improving Johnsen's 

histopathology score, testicle weight, and lowering MDA level in obese 

rats’ subject. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 
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Infertility is the inability to conceive a child after regular intercourse 2-3 times/week without contraception. 

The prevalence of infertility in couples in the world was estimated to be one in seven couples with pregnancy 

problems. WHO showed that about 50-80 million couples (1 in 7 couples) have infertility problems [1]. Every 

year about 2 million infertility couples appeared. In Indonesia, according to the Central Statistics Agency 

(BPS), the prevalence of infertility in Indonesia is increasing every year. In 2013, the prevalence rate was 15-

25% in all couples. Obesity is a condition that burdens health costs in a country. The high burden of health 

costs is not only caused by obesity but also the impact of obesity. Various kinds of impacts caused by obesity 

include coronary heart disease, diabetes mellitus, and infertility [2- 4]. The direct effect of obesity is 

characterized by the expansion of adipose tissue that influences the inflammatory response by secreting 

several cytokines such as TNF-alpha, interleukin-1, IL-6, and IL-10, therefore increasing the circulation of 

cytokines and chemokines in the plasma of obese patients [5], [6]. Infertility increases by 10% for every 9 kg 

weight gain [7], [8]. Obesity caused infertility through of systemic oxidative stress induction mechanism. 

Oxidative stress is a condition associated with increased cell damage triggered by oxygen and free radicals, 

known as reactive oxygen species (ROS) [9], [10]. Higher amount of ROS and inflammatory markers will be 

followed by increasing MDA level. In addition, increased ROS negatively affects the quality of spermatozoa 

and impairs their ability to fertilize. This situation caused male infertility through mechanisms that involve 

the induction of peroxidative damage to the plasma membrane, DNA damage, and spermatozoa apoptosis 

[12]. 

 

In addition to affecting the endocrine, obesity can also affect the histology of the testes. Previous studies 

found that there were histological changes in the testes of rats induced by obesity, including changes in the 

size of the seminiferous tubules, degeneration of the epithelium of the seminiferous tubules, and apoptosis of 

spermatogonia. The rate of spermatogenesis was found to be significantly lower in the obese group than in 

the health group [11]. Humans also produce compounds that can scavenge free radicals, such as the enzyme 

superoxide dismutase, glutathione, and catalase, but the amount is not sufficient [12]. To meet the need for 

antioxidants, the human can consume foods that are high in antioxidants [13]. 

 

A. compactum contains not less than 1.6% essential oil. This plant contains several chemicals including 

terpenoids, phenolic acids, and flavonoids which have antioxidant activity [17]. According to a study by Lee 

showed cardamom (A. compactum) has an anti-inflammatory effect in lipopolysaccharide-induced RAW 264 

inflammatory cell model. Cardamom (A. compactum) extract significantly inhibited the production of nitric 

oxide (NO), prostaglandin E(2) (PGE(2)), interleukin (IL)-6 and tumor necrosis factor (TNF)-α, and inhibited 

the protein expression of induced nitric oxide synthase and cyclooxygenase-2 [14]. The anti-inflammatory 

effect of cardamom seeds can specifically inhibit IL-6 and TNF-α which is an inflammatory modulator that 

can be destructive. This is content that can prevent damage to the testes so that infertility can be minimized 

[17]. 

 

Based on this background and the absence of further on the effect of cardamom (A. compactum) seed extract 

on the histopathology of the testes of Wistar rats with obesity, this study aims to the effect of cardamom 

extract (A. compactum) on MDA levels, histopathology, and testicular weight in obese Wistar rats. 

 

2. Methods 

 

2.1 Animals 

Subjects of this study were thirty male Wistar rats (6-8 weeks with 200±250 g) healthy and active obtained 

from Gadjah Mada University, Yogyakarta. The experimental animals were kept at room temperature with 

normal lamp lighting and given standard feed. Obesity was gained by an induced High Fat Diet (HFD) and 
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High Carbohydrate Diet (HCD) for 30 days and had a Lee index value >300. Thirty male Wistar rats were 

randomly divided into five groups, consisting of the standard group (KN) was given standard feed and water. 

Furthermore, the obesity group (K-) was given HFD and HCD for 30 days. The treatment groups were obese 

induced consisting of 45mg, 90 mg, and 180 mg/kg BW/days dose of cardamom for 14 days.  On day 45th 

subject's termination, testes, and blood samples were collected to get MDA level, Johnsen's histopathological 

score, and testes weight. 

 

2.2 Experiment protocols 

This study was using a true experimental with a post-test design and was carried out at Pusat Antar Universitas 

(PAU) laboratories, Gadjah Mada University in July-August 2022. This study was using 30 Wistar rats of 6-

8 weeks and weighed 250 ± 50 g, then conducted following the institutional guidelines, and the protocol was 

approved by the Health Research Ethics Committee of the Faculty of Medicine Diponegoro University 

(Permit Numbers:71/EC/H/FK-UNDIP/VII/2022). The Federer reduction, replacement, and refinement 

methods were used to calculate the sample. The rats were randomly divided into five groups in this study, 

namely the standard group, the obesity group, and the treatment group consisting of 45 mg, 90 mg, and 180 

mg doses of cardamom. At the end of this study, data were analyzed using SPSS for Windows software. 

 

2.3 MDA examination 

MDA levels were measured from a 4 mL orbital venous blood sample put into a tube. Samples were 

centrifuged at 3000 rpm for 20 minutes at 4°C. Separated serum from red blood cells was used to check the 

MDA level was performed by the Hunter method with a spectrophotometric examination carried out at a 

wavelength of 532 nm with maximum adsorption. 

 

2.4 Testes Histopathology and Weight Assessment 

Testes were taken and weighed using analytical scales to get weight scores. Then histopathological 

assessment was performed to examine testes destruction using hematoxylin and eosin stain.  The seminiferous 

tubule damages were calculated by Johnsen's score with 400x magnification in 5 fields of view on the 

binocular microscope. 

 

2.5 Statistical analysis 

Data analysis was performed using SPSS Ver. 26.0. for Windows. Data of MDA level, Johnsen’s 

histopathology score, and testicle weight were presented in tabular form of mean, SD, median, and graphs. 

The normality test was performed using the Shapiro-Wilk test. Data with normal distribution were analyzed 

by parametric analysis using the ANOVA test and further analysis was performed using Post Hoc Test. The 

limit of the degree of significance is if p < 0.05. 

 

3. Results 

The subject of this study was thirty male Wistar rat’s 200±50 g divided into 5 groups, consisting of a standard 

group, an obesity group, and 3 treatment groups using random sampling methods. Wistar rats were chosen 

because genetically had almost the same metabolism as humans. Obesity was gained by an induced High Fat 

Diet (HFD) and High Carbohydrate Diet (HCD) then the subjects were given cardamom extract. Terminations 

were performed on the rats who survived until the end of the study to get MDA level, Johnsen's 

histopathological score, and testes weight.  

 

3.1 MDA Level 

Based Anova test, there was a significant difference of all groups with p<0.05 value on MDA level. Post Hoc 

test was carried out to analyze differentiation between groups. The result showed that significant differences* 
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between groups on this study. 

 

The highest MDA level was KN group which only given aquadest and standard feed. The lowest level was 

the K- group which was only given obesity induction. The higher the treatment dose of cardamom extract, 

the lower the MDA levels obtained.  

 

3.2 Testes Histopathology Johnsen Score 

The results of the suitability test on testicular histopathology were 0.8 point. It can be concluded that the 

histopathological suitability of the testes by two observers was very good. (Confidential interval >0.75) 

 

Anova test showed that there was a significant difference of all groups with p<0.05 value on Johnsen score. 

Based on Post Hoc test, the standard (KN) group compared to obesity (K-) group was a significant 

difference*. Treatment Groups P1, P2, P3 compared to obesity group (K-) was significant difference*. Then 

P1 group compared to standard group (KN) also significantly different*. Treatment groups P2 and P3 

compared to standard (KN) group were not significantly different (p>0,05). There was no significant 

difference between treatment groups P1, P2 and P3 (p>0.05). 

 

The highest Johnsen score was KN group which was only given aquadest and standard feed. The lowest score 

was the K- group which was only given obesity diet. The higher treatment dose of cardamom extract, aimed 

the best Johnsen score.  

 

3.3 Testicle Weight 

There was a significantly difference between groups with p<0.05 on Anova test. Then Post hoc test was 

performed to analyze the differentiation between groups and the result were significantly different. (p>0.5) 

 

The highest testicle weight was KN that only given aquadest and standard feed. The lowest weight was the 

K- group which was only given obesity induction. The higher the treatment dose of cardamom extract, the 

higher the testicular weight obtained.  

 

4. Discussion 

Infertility and obesity are two things that are interconnected. Testes are one of the reproductive organs that 

play an important role in male fertility because the functions are to produce spermatozoa. Obesity can interfere 

with fertility in men because the high free radicals (ROS) affect spermatogenesis in the testes. The high 

incidence of infertility caused by obesity provide an opportunity to find ways to reduce this impact.  

 

Based on this study, cardamom extract could prevent testicular damage in obese wistar rats induced by HFD 

and HCD. Result from a microscopic examination of the right testicle showed Johnsen score on the 

histopathological picture of testicular spermatogenesis in the treatment group was higher than the obesity 

group (P1,P2,P3 > K-). Obesity group only given HFD and HCD feed, that caused abnormalities of the 

spermatogenesis process that shown on microscopic examination of the testes. On Treatment group with 

cardamom extract, the scores tended to get better when given cardamom extract with higher doses, it 

concluded that cardamom extract can prevent damage on testes obese wistar rats. This result was also proven 

by statistical analysis which stated that treatment group of cardamom extract at a dose of 45, 90, and 180 

mg/kg BW/day had a significant difference with the obesity group in Johnsen score, MDA level, and testes 

weight. 

 

We also measured the weight of the rats’ testicles where the obesity group obtained a lower size when 
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compared to group standard and treatment groups P1, P2, and P3. This proves that testicular damage 

decreasing testicular weight in the group who only given HFD and HCD. While in the treatment group, 

testicular weight increased in line the dose of cardamom extract. Cardamom extract can prevent testicular 

damage as evidenced in the statistical results which show a significant difference between the obesity group 

and the treatment group. 

 

Testicular size changed due to obesity accompanied lowering the size with degeneration of the epithelium of 

seminiferous tubules, and apoptosis of spermatogonia. The size of the seminiferous tubules in obese rats was 

smaller with disorganized epithelium. The walls of the seminiferous tubules were thinner and narrower, 

besides that there is also hyalinization and vacuolization in the interstitial. decreasing in Sertoli cells was also 

found accompanied by a decrease in the number of sperm in the seminiferous tubules. Degeneration was the 

form of cytoplasmic edema in the epithelium of seminiferous tubules and apoptosis spermatogonia. The 

arrangement of the germinal epithelium is disturbed due to the presence of edema between the intercellular 

areas. Cells with dark eosinophilic cytoplasm and condensed nuclear chromatin on the spermatogenic cells 

were thought to be cells undergoing apoptosis [15]. 

 

The high amount of Reactive Oxygen Species (ROS) can be proven by the results obtained on the MDA 

examination. Malondialdehyde (MDA) is an organic compound of the end products polyunsaturated fatty 

acid peroxidation in cells. The increasing free radicals leads to an overproduction of MDA which known as 

markers of oxidative stress where in this study, highest values were obtained in the obesity group and the 

lowest was standard group, while the treatment group was given cardamom extract and MDA level getting 

decreased. It proves that obese rats with HFD and CFD have higher ROS and inflammatory responses. The 

cardamom had benefits as an antioxidant to prevent the occurrence of free radicals. Obesity induction is a 

method to create conditions in which rats become obese using a high-fat diet and a high-carbohydrate diet. 

HFD use lard and duck egg yolks, while HCD uses cornstarch to flour. Obesity could increase number of free 

radicals in the body so as MDA level highest was obtained in the K- group. 

 

In the descriptive analysis of the Johnsen score, MDA value, and testicular weight, it found that on treatment 

group was obtained highest value by giving cardamom extract at 180mg/kg BW/day/kg BW. Sequentially the 

score increases from the lowest dose to the highest dose. This is in line with the research hypothesis which 

shows that there are differences in results between each treatment group. These results also prove that with 

higher doses, higher benefits are obtained because of the antioxidant and anti-inflammatory content in 

cardamom seed extract. 

 

Our results are supported by evidence that cardamom contains antioxidant compounds such as terpenoid 

acids, phenolic acids, and flavonoids. According to research by Putri, cardamom contains flavonoids which 

in plants are bound to sugars as glycosides and flavonoid aglycones, sugars bound to flavonoids are easily 

soluble in water. In previous studies, cardamom has an anti-inflammatory effect, this is characterized by its 

benefits to inhibit the formation of nitric oxide (NO), prostaglandin E(2) (PGE(2)), interleukin (IL)-6 and 

tumor necrosis factor (TNF-α), and inhibited the protein expression of inducible nitric oxide synthase and 

cyclooxygenase-2. Interleukin-6 (IL-6) and tumor necrosis factor (TNF)-α is one of the most frequent 

inflammatory mediators in the obese population which destructive the testes. Cardamom extract had benefits 

as an anti-inflammatory which specifically inhibits the formation of IL-6 and tumor necrosis factor (TNF)-α 

so that the adverse effects of inflammatory mediators on the testes and sperm can be minimized [16]. 

 

Previous studies by Luh stated that antioxidants also play a role in increasing spermatogenesis by protecting 

germ cells of the seminiferous tubules against oxidative damage [17], [18]. According to research by Juwita, 
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cardamom seeds have anti-inflammatory benefits [19]. Further study by Lee showed cardamom ethanolic 

extract had an anti-inflammatory effect in lipopolysaccharide-induced RAW 264 inflammatory cell model. 

Cardamom extract significantly inhibited the production of nitric oxide (NO), prostaglandin E(2) (PGE(2)), 

interleukin (IL)-6 and tumor necrosis factor (TNF)-α, and inhibited the protein expression of induced nitric 

oxide synthase and cyclooxygenase-2 [14]. The anti-inflammatory effect of cardamom seeds can specifically 

inhibit IL-6 and TNF-α which is an inflammatory modulator that can be destructive. This is content that can 

prevent damage to the testes so that infertility can be minimized [17]. 

 

Our findings provide confirmatory evidence for the role of cardamom seeds on malondialdehyde, 

histopathology, and testicular weight of obese Wistar rats. The limitation of this study is the need for in-depth 

testing of inflammatory biomarkers so we can know what cytokines affect testicular damage, meanwhile 

biochemical tests on cardamom extract need to be carried out to determine the most influential ingredients in 

preventing testicular damage. Future research should address the protective effects of cardamom on Wistar 

rats' testes and sperm, which may later be applied to humans. 

 

5. Conclusion 

Cardamom extract seeds effectively reduce testicle destruction by antioxidant and anti-inflammatory 

mechanisms due to improving Johnsen's histopathology score, testicle weight, and lowering MDA level in 

obese rats’ subject. 
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Figure 1. Research Flow 
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Figure 2. Microscopic examination of testes tissue between groups using a light microscope, HE staining 

with 400x magnification in 5 fields of view, consisting of spermatogonium cell (SG), Sertoli cell (SE), 

spermatocyte cell (ST) and spermatozoa cell (SZ) on seminiferous tubule. KN: standard group; K-: obesity 

group P1: obesity diet and cardamom seeds extract 45 mg/kg BW/day; P2: obesity diet and cardamom seeds 

extract 90 mg/kg BW/day; P3: obesity diet and cardamom seeds extract 180 mg/kg BW/day. 

 

Table 1. Table Descriptive Analytic 

Group Johnsen Score 

Histopathology 
MDA Level Testicle Weight 

KN 9.40 ±0.34* 1.18 ±0.24* 1.61 ±0.05* 

K- 7.32 ±2.11 9.75 ±0.29 0.52 ±0.02 

P1 8.40 ±0.50* 5.91 ±0.53* 0.94 ±0.03* 

P2 8.72 ±0.76* 3.95 ±0.47* 1.28 ±0.03* 

P3 9.36 ±0.38* 2.74 ±0.17* 1.48 ±0.02* 

*p < 0.05 vs K- (Anova Test) 

 

Table 2. Testes Histopathology Analysis 

Variabel Pengamat Mean ± SD (min – max) κ 

 Observer I 8,68 ± 1,15 (3,6 – 9,8)  

Johnson Score    0,8 

 Observer II 8,52 ± 1,08 (3,6 – 9,8)  

 

 

 

 

KN K- P1 

P2 P3 


