
International Journal of Innovative Research in Medical Science (IJIRMS) 

Volume 05, Issue 02, February 2020,   

https://doi.org/10.23958/ijirms/vol05-i02/849 

 

www.ijirms.in 71 

Original article  

 

Co-expression of Leptin and Leptin Receptor in 

Adenocarcinoma of the Colon in Malay Population 

Saad M. Al-Shibli 
*1

, Norra Harun 
2
, Muna Kh. Alkubaisi 

3
  

1
Department of Basic Medical Sciences, College of Medicine, International Islamic University Malaysia, 25200 Kuantan, 

Pahang, Malaysia 
2
Department of Pathology, Hospital Tengku Ampuan Afzan, Pahang, Malaysia 

3
Department of Gynaecology and Obstetrics, College of Medicine, International Islamic University Malaysia, 25200 

Kuantan, Pahang, Malaysia 

Corresponding author: Saad M. Al-Shibli; salshibli2004@yahoo.com 

Received 03 February 2020;                                   Accepted 18 February 2020;                            Published 21 February 2020 

 

Abstract 

Objectives: To assess the role of leptin in human colonic adenocarcinoma and to establish its expression in Malay population patients by using 

immunohistochemistry study. Methodology: Immunohistochemical study (IHC) using antibodies against leptin and its receptor was applied to 

assess the expression of leptin and its receptor in 38 samples of adenocarcinoma of the colon among Malay population and compare this 

expression with that of the adjacent normal colon tissue. Results: All the 38 colon adenocarcinoma samples stained strongly (100%) for leptin 

and 36 out of 38 also stained strongly for leptin receptor (95%). The other 2 (5%) stained weak (1+). However, the whole specimens of the 

normal adjacent colon tissue stained weakly (1+) for both leptin and leptin receptor. The expression of both hormones in cancer and normal 

tissue is significantly different (p<0.01). There was significant co-expression of both hormones in colonic cancerous tissue. Conclusions: 

Leptin/leptin receptor system may have a tumorigenic effect on the colon tissue, most likely by an autocrine process. Inhibition of leptin/leptin 

receptor system might be helpful in the prevention and management of colon cancer. 
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Introduction 

Obesity is a state of excessive fat retainment in the body that is the 

consequence of an imbalance of caloric energy consumption and 

expenditure [1]. Regarded as a crisis, obesity is at an exponential 

rising rate worldwide, much so that it has been regarded as a 

pandemic to the more traditional epidemic. Malaysia, much like 

most developing countries, is experiencing a rise in obesity that is 

growing at an alarming rate [2]. The lifestyle associated with 

obesity is linked with various systemic changes that can be 

observed. Such changes, whether severe or mild, include alteration 

in the levels of insulin, insulin-like growth factor, steroid 

hormones, adiponectin and leptin. The variations in the levels of 

these bodily factors alter the nutritional balance and potentially 

nurture an environment that could favor tumorigenesis [3].  

Supported by epidemiological evidence, colorectal cancer 

is widely regarded as a leading cause of cancer-related deaths [4]. 

The evidence showed an interesting and compelling link between 

colon cancer and obesity. Both the disease and the linked excessive 

fat retention state are associated with similar factors. Inactive 

lifestyle, unbalanced diet, low consumption of fruits and 

vegetables, and limited fibers in the diet are factors of both 

conditions [5,6], although a more direct, and scientifically 

competent, link between the two conditions requires further 

investigation. The vast majority of colon cancer, of more than 90%, 

are adenocarcinomas that originate from the epithelial cells of the 

colonic mucosa. Subsequently, there are other rare types that 

include neuroendocrine, squamous cell, adenosquamous, spindle 

cell and undifferentiated carcinomas [7]. 

The adipose tissue is responsible for the synthesis of 

numerous hormones and cytokines, which are known as 

adipokines, these include leptin, resistin, adiponectin, tumor 

necrosis factor-a, IL-6, and others [8-10]. The adipose tissue projects 

an effect upon other tissues carried out through the adipokines. 

Leptin is the most significant and widely studied obesity-related 

adipokine [11,12]. 

Leptin‘s action is mediated via its receptor [13-15]. The leptin 

receptor has widely been a principal research targets, it is a major 

part of the leptin/leptin receptor hormonal system, which along 

with many other factors, has control of various organs and their 

functions. Even though leptin is largely associated with white 

adipose tissue, it possessed an astonishing feature of being majorly 

secreted by additional tissues such as the placenta [16,17], breast [18], 

colon [19], stomach [20], and others. 

The adipokine leptin (meaning ‗thin‘ from Latin), which 

was discovered in 1994 by Jeffery Friedman is mainly a product of 
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adipose tissue. Its level in human blood is correlated to the amount 

of fat tissue and consequently to body mass index. Serum leptin 

level is significantly raised in obese individuals [21]. The main 

action of leptin is regulating energy balance alongside influencing 

reproductive and immune processes in various organs. Many recent 

researches showed that leptin could promote malignant 

development [22-24]. These researches presented high expression for 

both leptin and its receptor in many cancerous cells such as breast, 

endometrial, colon and gastric cancers in comparison to non-

cancerous tissue [25-27]. Notably, the hormone can increase tumor 

invasiveness and metastasis [28-30]. Co-expression of both leptin and 

leptin receptor hormones that occur in different cancer tissue, such 

as breast and endometrium and others, suggests that leptin might 

act in an autocrine manner, which affect the cancerous cells. 

The racial difference in serum leptin is a well-documented 

fact. A study of Women‘s Health Across the Nation using data on 

1876 women showed that there was significant race-ethnic 

difference existing in circulating leptin levels among African-

American women and Chinese and Japanese women, even after 

accounting for adiposity [31,32]. 

In our previous study among Malaysian population that 

includes different races, a significant difference in leptin level was 

found between Malay and Chinese. The mean leptin level was 

24.45 ng/ml for the Malay and 15.87 ng/ml for the Chinese [33]. 

To avoid bias in racial effect of serum leptin on the 

carcinogenesis of the colon, we targeted the Malay race only from 

the Malaysian patients with colon cancer to investigate the 

expression of leptin and its receptor in the cancerous tissue of the 

colon. 

In this study, we investigated the degree of leptin and leptin 

receptor expression in adenocarcinoma of the colon cancer 

specimens and did comparison of this expression with the normal 

adjacent colonic tissue using immunohistochemistry from patients 

from the Malay population. 

Methodology 

Study samples 

Thirty-eight paraffin samples of adenocarcinoma of the colon were 

obtained from the pathology department in Hospital Tengku 

Ampuan Afzan (HTAA), Kuantan, Pahang, Malaysia. We excluded 

the rare types of colorectal carcinoma like neuroendocrine, 

squamous cell, adenosquamous, spindle cell and undifferentiated 

carcinomas. The samples were taken from colonic tumours that 

have been resected with adjacent normal colonic tissue for 

comparison. The patient selection and clinical diagnosis were done 

in collaboration with the HTAA histopathology department from 

year 2018.  

Tissue collection and preparation 

All samples, with each consisting of a cancer sample tissue and an 

adjacent normal colon tissue, were subjected to IHC procedure as 

shown below. 

The sectioning was done by rotary machine with a 4-5 µm 

thickness. H&E was used as a staining agent for the entire slides. 

The study was carried out at BMS. Department, College of 

Medicine, IIUM, Kuantan, Malaysia with the assistance of 

Pathological Department of HTAA. 

Immunohistochemistry (IHC) 

The expression of both hormones was investigated by IHC stain 

through applying AB9749 Abcam rabbit polyclonal antibodies 

against leptin and AB104403 against leptin receptor. Dilution of 

the antibodies was made as 1:100 for leptin and 1:1000 for its 

receptor by the adding of exact amount of diluent according to 

company protocol. IHC staining using Dako Autostainer was 

conducted following the manufacturers guidelines. After 

counterstaining by haematoxylin for 15 second, rinsing by running 

water for up to 5 minutes was done before differentiation. 

Dehydration of the tissue sections was done in different 

concentration of alcohol; then the sections were put to dry in an 

oven. The final slides were covered slipped with DPX medium. 

The slides were investigated under the light microscope. Analysis 

of the results was done for the expression of leptin and its receptor 

in the cancerous colon tissue along with the normal adjacent tissue. 

The assessment of the immunoreactivity of both leptin and 

its receptors was investigated for the intensity of the staining and 

the percentage of the cells that stained positively. By using a semi 

quantitative procedure, the frequency of positively stained cells 

was determined. The power of the staining was scored as zero 

(negative), 1 + (faint), 2+ (moderate) and 3+ (strong) scores. 

To make it simple, we did grouping for the intensity of the 

staining as such: 1+ regarded as low expression and 2+ and 3+ will 

be high expression, as this had been reported in the literature [34,35]. 

Statistical analysis 

The statistical calculations were done by using SPSS software 

(version 22.0). Sperman`s rho coefficient test was implicated to 

find the significant difference in the proportion of expression for 

both hormones (leptin and leptin receptor) by the calculation of P 

values. 

Ethical approvals 

Approval of the complete study was issued by the IIUM, Malaysia 

Research Ethical Committee (IREC) under the references IIUM/ 

305/20/4/1/7. 

Results 

Patient distribution: 

Table 1: Age, gender and tumor grade distribution. 

Age 30-40 40-50 50-60 60-70 70-80 80-90 

n=38 4 (10.52%) 4 (10.52%) 6 (15.78%) 17 (44.73%) 5 (13.15%) 2 (5.26%) 

Gender female Male     

n=38 15 (39.47%) 23 (60.53%)     

Grade Well differentiated Moderately differentiated Undifferentiated   

n=38 2 (5.26%) 34 (89.4%) 2 (5.26%)   
 

We evaluated leptin and its receptor expression in 38 histopathological blocks of adenocarcinoma of the colon with normal adjacent colon tissue. 

All the colon adenocarcinoma samples (38 cases) stained strongly (2+ or 3+) (100%) for leptin and 36 out of 38 also stained strongly for 

leptin receptor (94.74%). The other 2 samples (5.26%) stained weak (1+). However, the total samples of normal colonic tissue stained weakly 

(1+) for the two hormones leptin and leptin receptor as in Table (2). The expression of both hormones showed significant difference between the 

cancerous and the normal adjacent colon tissue with a P value (p<0.01). Both hormones were seen in the cytoplasm and over the cell membrane. 

(Figure 1) 
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Table 2: Rate of positively stained samples in IHC study of colon tissue (P<0.01) 

 LEP LEPR 

low High low high 

Cancer Tissue 

N=38 

0 

0% 

38 

(100%) 

2 

(5.26%) 

36 

(94.74%) 

Adjacent Normal Colon tissue 

N=38 

38 

(100%) 

0 

0% 

38 

(100%) 

0 

0% 

 

 

Figure 1: IHC staining of Leptin (L) and Leptin receptor (LR) in normal colonic tissue and cancer. A: L staining in normal colon tissue shows 

weak staining(1+); B: L staining in colon cancer (2+); C: L staining in colon cancer (3+); D: LR staining in normal colon tissue shows weak 

staining (1+); E: LR staining in colon cancer (2+); F: LR staining in colon cancer (3+). 

Co-expression of leptin and its receptor in the colonic cancer 

tissue 

The high expression of leptin receptor showed a significant 

correlation with the high level of leptin expression using chi-square 

test with a p value of 0.011 (Figure 2). This indicates that there was 

co-expression of both hormones in the colon cancer cells. 
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Figure 2: Co-expression of leptin and its receptor in the colon cancer cells 

Any correlation between leptin/ leptin receptor expression in cancerous tissue or the adjacent normal tissue with any other variable is not 

possible because the grade of their expression is almost constant. 

Discussion 

The World Health Organisation considered colorectal cancer to be 

the third most common cancer among men worldwide and the 

second most common in women. These statistics are expected to 

rise annually through the coming two decades [36]. In Malaysia, 

colon cancer is reported as the most diagnosed cancer among males 

and the second after breast cancer in females. As far as racial 

statistics in Malaysia go, the Chinese have the highest incidence 

followed by the Indian and the Malay [37]. Various authors, 

including us, have published numerous articles correlating obesity 

with many types of cancer such as breast, ovary, and colon. 

Interestingly, an emerging evidence suggests that weight loss 

reduces cancer risk in adult [38-40]. 

Leptin is a multifunctional hormone and is regarded as a 

growth factor for different tissues like human mammary gland [41], 

hepatic cells [42], epithelial cells of the colon [19], bone tissue [43], 

and others. A known fact for many growth factors, high amount of 

leptin can do tumorigenic effect on different tissues. Researchers 

found that leptin has an angiogenic and proliferative effect with an 

anti-apoptotic factor, suggesting its feasible role in the cancer 

development and its progress [44-46]. Thus, leptin could be the 

bridge between obesity and cancer. Several researches identified a 

causative link for leptin in the carcinogenesis of different organs, 

like ovary [47], prostate [48], esophagus [49] and breast [50,51]. 

Riondino et al, in their work about the action of leptin on colon 

cancer, reported that leptin acts as a strong mitogen and has an 

anti-apoptotic action. This promotes the carcinogenesis 

development from normal colonic mucosa to adenoma and 

adenocarcinoma. The effect that is projected might indicate the 

involvement of leptin in multistep colon carcinogenesis [52]. Our 

study is aimed at clarifying such ambiguity regarding correlation of 

leptin with colon cancer. 

Wang et al. and other researchers, like Stattin et al. 

reported that the serum leptin level was high in patients with colon 

cancer as compared to normal patients; this level tends to decrease 

after colectomy, which indicate a possible role for leptin in colon 

carcinogenesis [53,54]. However, others like Arpaci et al. and 

Sălăgeanu et al. contradict this finding by mentioning that colon 

cancer patients have a low serum leptin level as compared to the 

control group [55,56]. This enigma in the role of leptin in the 

carcinogenesis of colon motivated us to do rigorous studies on this 

mysterious hormone through the study of leptin/leptin receptor 

expression among patients with colon cancer in a Malay 

population. 

The racial difference in serum leptin is a well-documented 

fact. Therefore, we have chosen the Malay population in our study 

to avoid bias in racial effect of serum leptin on the carcinogenesis 

of the colon and because they are the major population in the 

Malaysian peninsula. 

In our study, immunohistochemistry showed that all the 38 

colonic adenocarcinoma samples stained strongly (100%) for leptin 

and 36 out of 38 also stained strongly for leptin receptor (94.74%). 

However, the total samples of normal colonic tissue stained weakly 

(1+) for the two hormones leptin and leptin receptor. Our result is 

adherent to data of preceding studies [26,57]. However Jeong, et al. 

reported that the level of leptin expression was 43.2% (Moderate) 

and 48.6 % (High), while Koda et al, reported an expression for the 

leptin and leptin receptor to be 51.1% and 95.5% respectively. On 

the other hand, Al-Maghrabi et al. reported that leptin expression 

was present in 93.5% of the colonic cancer cases in Saudi Arabia, 

with high staining in only 22.75% of the cases [35]. 

We found that both hormones were detected in the 

cytoplasm of the cancerous cell and were concentrated beneath the 

cell membrane. Meanwhile, Koda et al, mentioned that leptin was 

found in the cytoplasm and the microgranules of colon cancerous 

cells, while the leptin receptor staining found in the cell membrane 

as well as some occasional staining found in the nucleus [34]. 

Interestingly, we noticed that the high expression of leptin 

in colon cancer showed a significant correlation with the high level 

of leptin receptor expression with a p value of 0.011. This indicates 

that there is a co-expression of leptin and leptin receptor in the 

cancerous cells of the colon. This co-expression proposes the 

presence of an organizational process in the expression of leptin 

and its receptor within the colonic tissue. It is possible to indicate 

38 
36 

0

5

10

15

20

25

30

35

40

high leptin expression high leptin recepter expression

N
o

. o
f 

p
at

ie
n

ts
 



International Journal of Innovative Research in Medical Science (IJIRMS) 

 

www.ijirms.in 75 

that this action of leptin on adenocarcinoma of the colon is mostly 

an autocrine manner. 

The literature shows much controversy in the relation 

between leptin/leptin receptor expressions with the clinico-

pathological features of colon cancer. In our study, we could not 

find any significant relation between leptin/leptin receptor 

expression with the clinico-pathological parameters like grade, 

stage and lymph node involvement. We think that this happened 

mainly for two reasons. The first is that any correlation between 

leptin/ leptin receptor expression in the colon cancer tissue or even 

in adjacent normal colonic tissue with any other variable is not 

possible because the grade of their expression in our study is 

almost constant. The second reason is, we think that our sample 

size is relatively small (38 cases) from a statistical point of view. 

Conclusion 

High expression of leptin and its receptor may play a positive role 

in the carcinogenesis of the colon possibly by an autocrine manner. 

However, further biochemical and molecular genetic studies are 

warranted to identify the exact role of leptin/leptin receptor system 

in colon cancer. 
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