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 Colorectal cancer (CRC) is the second most common cause of cancer 

related death in western countries after lung cancer in men and breast 

cancer in women, acts a major health problem in Iraq. To study the role 

of serum serotonin hormone levels as inflammatory marker in colon 

cancer patients at Cancer Centre of Al-Sadr General Teaching Hospital 

in Al-Najaf Governorate. Retrospective study was conducted in a single 

center, Al-Sadr general teaching hospital during the period from January 

to April 2022. A sample size of 83 of Colorectal Carcinoma patient 

included their results compared with 37 healthy persons (the total 120). 

Data analyzed by Mean, SD with p-value (0.05) using SPSS program. 

The mean age of the patients at the time of diagnosis was determined 

with for each status. Data analysis revealed that there is a general 

increase in the incidence of colorectal cancer across the years from total 

sample across the years, the predominant site of the tumor is colon, the 

frequency of CRC was higher among patients >45 years. Serotonin gives 

positive effects according to disease main groups in some colon cancer 

cases. also serotonin gives positive effects on colon cancer cases at in 

8x8 follow-up study at many times. Serotonin challenge gives positive 

effects in study subjects (patients & control) of both sexes with its 

related mean± SD & p-values for each case. Serotonin challenge of 8x8 

follow-up study also gives positive effects in disease main groups in 

many colon cancer cases. Further studies are required to explain the 

detailed mechanism of serotonin's effect on colon cancer. 

 

 

 

   

 

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

International License. 

 

 

1. Introduction 

Colorectal cancer, commonly known as bowel cancer, occurs in the colon, rectum, or appendix [1] Genetic 

analysis shows that tumors in these three locations are genetically of the same cancer [2]. Colorectal cancer 

is the second most commonly diagnosed cancer in females, the third in males, and the forth around the 
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world. More than a million cases are yearly detected globally [3]. It is widespread in developed countries, 

where around 60% of the cases were diagnosed, most of which lead to death, also the second most common 

cause of cancer related death in western countries after lung cancer in men and breast cancer in women [4], 

it acts a major health problem in Iraq. 

 

Serotonin (5-hydroxytryptamine, 5-HT) is a biogenic monoamine that acts as a neurotransmitter in the 

central nervous system (CNS), local mediator in the gut and vasoactive agent in the blood (this is the origin 

of the name). Serotonin is synthesized by a two-step pathway from the essential amino-acid tryptophan [5]. 

 

Serotonin is the key neurotransmitter in the brain-gut axis. Most of the serotonin in the body (over 95%) is 

located in the periphery & secreted by enterochromaffin cells and has been shown to play an important role 

in intestinal motility in many studies [6]. It is also associated with gastrointestinal motility impairment and 

abnormal sensation. Plasma Serotonin level decreases in constipation type Irritable Bowel Syndrome (IBS), 

whereas plasma Serotonin level increases in diarrhea type IBS patients. The serotonin transporter (SERT) is 

the main regulator of extracellular Serotonin availability. SERT is a transmembrane transport protein 

predominantly expressed by all epithelial cells of the intestinal mucosa. It takes back excess Serotonin from 

an effective site to end its physiological effects and includes regulation of gastrointestinal motility. As a 

result, serotonin modulates various immunological events such as chemotaxis, leukocyte activation, 

proliferation, cytokine secretion, energy and apoptosis, and plays very important roles in the clinical 

outcomes of diseases such as inflammatory bowel disease. It contributes to the development of various 

cancers, including breast, liver, pancreatic, and colon cancers [7], [8]. 

 

This study aimed to evaluate the role of serum serotonin hormone levels as inflammatory marker in colon 

cancer patients at Al-Najaf Governorate. 

 

2. Materials and Methods 

This study aimed to evaluate the role of serum serotonin hormone levels as inflammatory marker in colon 

cancer patients, through use measures below: 

 

2.1 Study limitations (Time, Place & Persons) 

This retrospective study was conducted in Cancer Centre of Al-Sadr General Teaching Hospital in Al-Najaf 

Governorate during the period from January to April 2022. For all cases 83 patient (120 with the 37 healthy 

subjects), Colorectal Carcinoma was diagnosed during the study period. All the clinico-pathological 

parameters like the age, sex, type of sample (diagnosing biopsy or colectomy), the type of CRC. All cases 

were reviewed by two pathologists for confirmation of the diagnosis. 

 

2.2 Design of the study 

According to the design of this study the patients were divided into two main categories depending on their 

status; Malignant, Benign, Irritable bowel syndrome (IBS) or Healthy. Accordingly descriptive analysis of 

data was done regarding the prognostic factors in both groups. Then we try to found if there is a relationship 

between Serotonin levels in colon cancer patients at Cancer Centre of Al-Sadr General Teaching Hospital in 

Al-Najaf Governorate. 

 

2.3 Serotonin hormone levels challenges 

Determine serum serotonin hormone levels of patient & healthy subjects, then make a relationship between 

hormone decrease or increase levels in patients with the development of colon cancer and inflammatory 

response against the cancer cells. 
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2.4 Statistical Analysis 

Data are presented as mean ± standard Deviation (SD). Data were analyzed by. A p<0.05 was considered 

significant. 

 

The data obtained from the study were uploaded to the SPSS program (25 edition), and being analyzed. In 

the analysis of descriptive statistics, numbers, percentages, average, and standard deviation (SD) values 

were used. P-value (0.05) was used to analyze whether there was a statistically significant difference 

between the groups (malignant, benign, IBS & healthy) before & after serotonin treatment. 

 

3. Results and Discussions 

A total of 120 (83 patient +37 healthy) cases of CRC were registered between January and April 2022 at 

Cancer Centre of Al-Sadr General Teaching Hospital in Al-Najaf Governorate. 

 

Table (1) shows study subjects of colon cancer cases (patients & healthy) distributed on total & mean 

number and Ages, with (p-value= 0.528). There is a general increase in the incidence of colorectal cancer 

across the years, the predominant site of the tumor is colon, the frequency of CRC was higher among 

patients >45 years. The mean age of the patients at the time of diagnosis was determined with for each 

status. 

 

Table (1): Study subjects of colon cancer cases (patients & healthy) distributed on total & mean number 

and Ages. 

Subjects Numbers Mean 
S.D. 

(Year) 
Min-Max 

Age (Year) 

Age Range 

(Year) 

Malignant 
p-value= 0.528 

30 193 31.980 128- 267 11.000 

Benign 21 204 33.114 135- 231 12.000 

IBS 32 177 37.039 130-232  

Healthy 37 156 27.684 121-212  

 

Table (2) Shows follow-up study of serotonin administrated to 1-4 times, serotonin gives positive effects 

according to disease main groups in some colon cancer cases, with no results found when match with the 

same number for each. As Serotonin exhibits a growth stimulatory effect on several types of carcinoma, 

carcinoids and other tumor cells. Serum serotonin level was found to be suitable for prognosis evaluation of 

colon carcinoma [9]. In some cases, antagonists of serotonin receptors have been successfully used to 

inhibit cancer cell growth and the notion of serotonin receptor (SERT) directed pharmacotherapy has 

emerged. Moreover, inhibition of SERT with selective serotonin reuptake inhibitors (SSRI) antidepressant 

and modulation of serotonin synthesis may represent a therapeutic strategy [10], [11]. 

 

Table (2): Follow-up of serotonin administrated to 1-4 times. 

Main (J) 
Serotonin (I) 

1 2 3 4 

1 - 0.166 0.525 0.015 

2 0.166 - 0.062 0.002 

3 0.525 .062 - 0.152 

4 0.015 0.002 0.152 - 
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Table (3) shows follow-up of serotonin administrated to 1-8 Main times, serotonin gives positive effects on 

colon cancer cases at many times, with no results found when match with the same number for each. 

 

Table (3) Follow-up of serotonin administrated to 1-8 Main times. 

 ةعيرفلا
Serotonin 

1 2 3 4 5 6 7 8 

Mean 195 188 179 215 173 186 160 148 

N 16 14 12 9 18 14 20 17 
Std. Deviation 28. 132 37.502 39.186 31.845 32.069 41.132 28.638 25. 849 

Minimum 138 128 135 141 130 153 121 133 

Maximum 267 235 231 225 223 232 198 212 
 

Table (4) show colon cancer cases numbers with SD and Min-Max age (year). Patients with IBS are 

primarily concerned and anxious about their potential risk of developing CRC. Both IBS and CRC place a 

huge burden on global health systems and economies; due to the high prevalence of IBS, any association 

with CRC risk will have essential impacts on clinical practice. Given the current inconsistent evidence, we 

conducted this meta-analysis to examine the association between IBS and subsequent CRC risk, taking into 

account age, sex, follow-up time, and study design [12], [13]. 

 

There were a lot of markers for colon cancer detection in body fluids, such as antigenic tumor markers that 

utilized in cancer detection, such as carcino- embryonic antigen CEA, and CA 19-9. CEA was also present 

in certain healthy tissues, although concentrations in tumors were on average 60-fold higher than in the 

nonmalignant tissues. High CEA levels are specifically associated with colorectal cancer CRC progression, 

and increased levels of the marker are expected to fall following CRC surgery [14], [15]. 

 

Table (4) Colon cancer cases numbers with SD and Min-Max age (year). 

Subjects 
Numbers S.D. Min-Max 

Age (Year) Total n n Mean 

Malignant 

p- value= 0.528 
30 

1 16 195 28.132 128-267 

2 14 188 37.502 128-235 

Benign 21 
1 12 179 39.186 135-231 

2 9 215 31.845 141-225 

IBS 32 
1 18 173 32.069 130-232 

2 14 186 41.132 153-232 

Healthy 37 
1 20 160 28.638 121-198 

2 17 148 25.849 133-212 

 

Table (5) shows serotonin effects in study subjects (patients & control) groups of both sexes (males & 

females), that related to these cases, with mean ± SD & p- values for each case, with no results found when 

match with the same number for each. 

 

Table (5) Serotonin effects in study subjects (patients & control) of both sexes, that related to these cases, 

with mean ± SD & p-values for each case. 

Trace 

Element 

(ppm) 

Subjects (n) Mean ± S.D. Min-Max range  

p - values Patients (30) Controls (30) 

Male (19) Female (11) Male (18) Female (12) 
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malignant 
6.278 ± 1.028 

4.140 - 8.150 

4.000 

7.089 ± 1.093 

5.520 - 8.840 

3.310 

9.401 ± 1.064 

7.730 - 10.630 

2.900 

8.625 ± 1.099 

6.560 - 10.770 

4.210 

0.048 For 1vs2 

0.058 For 3vs4 

0.000 For 1vs3 
0.000 For 2vs4 

 

Benign 
2.032 ± 1.046 

1.140 - 2.760 

1.620 

2.952 ± 1.024 

2.470 - 3.280 

1.081 

3.743 ± 1.018 

3.460 - 3.980 

0.520 

3.412 ± 1.016 

3.170 - 3.680 

1.052 

0.000 For 1vs2 

0.014 For 3vs4 

0.000 For 1vs3 
0.000 For 2vs4 

 

IBS 
1.019 ± 1.061 

1.010 - 3.210 

3.110 

1.076 ± 1.017 

1.045 - 1.040 

1.059 

1.783 ± 0.825 

0.590 - 3.360 

2.76 

1.540 ± 1.749 

1.029 - 8.390 

8.100 

0.523 For 1vs2 

0.545 For 3vs4 
0.574 For 1vs3 

 0.030 For 2vs4 

 
Healthy 

11.582 ± 4.138 

3.680 - 18.960 

15.270 

14.121 ± 12.633 

1.580 - 46.940 

45.360 

34.472 ± 3.730 

30.100 - 40.490 

10.390 

24.833 ± 5.532 

15.760 - 33.320 

17.560 

0.442 For 1vs2 
0.004 For 3vs4 

0.000 For 1vs3 
0.000 For 2vs4 

 

Table (6) shows follow-up of serotonin administrated to 1-8 branched times on 8x8, with no results found 

when match with the same number for each. 

 

Serotonin (5-HT) has complex effects on the central nervous system (CNS), neuroendocrine mechanisms, 

immunological reactions, intestinal microbiome, and cancer. It has been associated with more severe signs 

and symptoms of colitis, as well as promoting CRC cells toward expansion. However, recent findings 

revealed that impairments in 5-HT synthesis lead to high levels of DNA damage in colonocytes, which is 

linked with inflammatory reactions promoting the development of CRC [16], [17]. 

 

In colon cancer, serotonin modulates cancer cell proliferation and angiogenesis, which ultimately 

culminates in tumor progression. [9] showed that treatment with the antidepressant fluoxetine (an SSRI) 

treatment inhibits the proliferation of the mouse colon cancer cell line HT29, and inhibits carcinogen, 

dimethyl hydrazine-induced colon cancer in mice [18], [19]. Serum serotonin levels in colon cancer patients 

are elevated, suggesting that serotonin may be a potential prognostic marker for colon cancer progression 

[20], [21]. [22] showed that peripheral serotonin deficiency slows tumor growth in mouse models with 

colon cancer allografts, and that external serotonin administration can reverse this condition [23]. However, 

this effect of serotonin isn't a consequence of its direct influence on cancer cells. Instead, serotonin 

increases angiogenesis by decreasing matrix metalloproteinase 12 (MMP12) expression in tumor-

infiltrating macrophages [24], [25]. MMP12 keeps angiogenesis in check by increasing the circulatory 

levels of angiostatin, a potent inhibitor of angiogenesis [26], [27]. 

 

Table (6) Follow-up of serotonin administrated to 1-8 branched times. on 8x8. 

Branched Serotonin 

J\I 1 2 3 4 5 6 7 8 

1 - 0.795 0.958 0.051 0.318 0.896 0.090 0.063 

2 0.795 - 0.864 0.036 0.475 0.752 0.164 0.090 

3 0.958 0.864 - 0.073 0.418 0.873 0.157 0.083 

4 0.051 0.036 0.073 - 0.008 0.153 0.002 0.004 

5 0.318 0.475 0.418 0.008 - 0.392 0.503 0.202 

6 0.896 0.752 0.873 0.153 0.392 - 0.171 0.084 

7 0.090 0.164 0.157 0.002 0.503 0.171 - 0.378 
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8 0.063 0.090 0.083 0.004 0.202 0.084 0.378 - 
 

4. Conclusions 

The mean age of the patients at the time of diagnosis was determined with for each status. Data analysis 

revealed that there is a general increase in the incidence of colorectal cancer across the years from total 

sample across the years, the predominant site of the tumor is colon, the frequency of CRC was higher 

among patients >45 years. Serotonin gives positive effects according to disease main groups in some colon 

cancer cases. also serotonin gives positive effects on colon cancer cases at in 8x8 follow-up study at many 

times. Serotonin challenge gives positive effects in study subjects (patients & control) of both sexes with its 

related mean± SD & p-values for each case. Serotonin challenge of 8x8 follow-up study also gives positive 

effects in disease main groups in many colon cancer cases. Further studies are required to explain the 

detailed mechanism of serotonin's effect on colon cancer. 

 

5. References 

[1] Pandey A, Shen C, Man SM. (2019). Inflammasomes in Colitis and Colorectal Cancer: Mechanism 

of Action and Therapies. Yale J Biol Med. Sep 20;92(3):481-498. eCollection 2019 Sep. 

 

[2] The Neuropeptide System and Colorectal Cancer Liver Metastases: Mechanisms and Management. 

Int J Mol Sci. 2020 May 15;21(10):3494. doi: 10.3390/ijms21103494. 

 

[3] Tang Q, Cang S, Jiao J, Rong W, Xu H, Bi K, Li Q, Liu R. (2020). Integrated study of 

metabolomics and gut metabolic activity from ulcerative colitis to colorectal cancer: The combined action 

of disordered gut microbiota and linoleic acid metabolic pathway might fuel cancer. J Chromatogr A. Oct 

11;1629:461503. doi: 10.1016/j. chroma..461503. Epub Aug 20. 

 

[4] Geyer N. & Gerling M. (2021). Hedgehog Signaling in Colorectal Cancer: All in the Stroma? Int J 

Mol Sci. Jan 20;22(3):1025. doi: 10.3390/ijms22031025. 

 

[5] Christopher Soll,1* Jae Hwi Jang,1* Marc-Oliver Riener,2 Wolfgang Moritz,1 Peter Johannes 

Wild,2 Rolf Graf,1 and Pierre-Alain Clavien1 ().Serotonin Promotes Tumor Growth in Human 

Hepatocellular Cancer, HEPATOLOGY, Vol. 51(4):1244- 1254. 

 

[6] Shih-Wei Lai1,2, Cheng-Li Lin1,3, Kuan-Fu Liao (2019). Association between Selective Serotonin 

Reuptake Inhibitors Use and Colorectal Cancer in a Case- Control Study, Indian Journal of Pharmaceutical 

Education and Research | Vol 53 | Issue 2 | Apr-Jun, 2019 325. 

 

[7] Kasprzak A, Adamek A. Kamarádová K, Vošmiková H, Rozkošová K, Ryška A, Tachecí I, Laco J. 

(2019). Morphological, immunohistochemical and molecular features of inflammatory bowel disease 

associated colorectal carcinoma and associated mucosal lesions - Single institution experience. Pathol Res 

Pract. Apr;215(4):730-737. doi: 10.1016/j.prp.2019.01.010. Epub 2019 Jan 11. 

 

[8] Nadine Herr, Christoph Bode and Daniel Duerschmied (2017).The effects of Serotonin in immune 

Cells, Frontiers in Cardiovascular Medicine ,July, 5, Article 48. 

 

[9] Kannen V, Bader M, Sakita JY, Uyemura SA, Squire JA. (2020).The Dual Role of Serotonin in 

Colorectal Cancer., Trends Endocrinol Metab. Aug;31(8):611-625. doi: 10.1016/j.tem.2020.04.008. Epub 

2020 May 18. 

https://www.azerbaijanmedicaljournal.com/


ISSN: 0005-2523 

Volume 62, Issue 05, July, 2022 

  

1663 
 

[10] Sakita JY, Bader M, Santos ES, Garcia SB, Minto SB, Alenina N, Brunaldi MO, Carvalho MC, 

Vidotto T, Gasparotto B, Martins RB, Silva WA Jr, Brandão ML, Leite CA, Cunha FQ, Karsenty G, Squire 

JA, Uyemura SA, Kannen V. (2019). Serotonin synthesis protects the mouse colonic crypt from DNA 

damage and colorectal tumorigenesis. J Pathol. Sep;249(1):102-113. doi: 10.1002/path.5285. Epub 2019 

Jun 27. 

 

[11] Seretis E, Gavrill A, Agnantis N, Golematis V, Voloudakis-Baltatzis IE. (2001). Comparative study 

of serotonin and bombesin in adenocarcinomas and neuroendocrine tumors of the colon. Ultrastruct Pathol. 

Nov-Dec;25(6):445-54. doi: 10.1080/019131201753343485. 

 

[12] Shajib MS, Khan WI. (2015). The role of serotonin and its receptors in activation of immune 

responses and inflammation. Acta Physiol (Oxf). Mar;213(3):561-74. doi: 10.1111/apha.12430. Epub 2014 

Dec 11. 

 

[13] Coates MD, Tekin I, Vrana KE, Mawe GM. (2017). Review article: the many potential roles of 

intestinal serotonin (5-hydroxytryptamine, 5-HT) signalling in inflammatory bowel disease. Aliment 

Pharmacol Ther. Sep;46(6):569-580. doi: 10.1111/apt.14226. Epub 2017 Jul 24. 

 

[14] Gross Margolis K, Vittorio J, Talavera M, Gluck K, Li Z, Iuga A, Stevanovic K, Saurman V, 

Israelyan N, Welch MG, Gershon MD. (2017). Enteric serotonin and oxytocin: endogenous regulation of 

severity in a murine model of necrotizing enterocolitis. Am J Physiol Gastrointest Liver Physiol. Nov 

1;313(5):G386-G398. doi: 10.1152/ajpgi.00215.2017. Epub 2017 Aug 3. 

 

[15] Linden DR, Foley KF, McQuoid C, Simpson J, Sharkey KA, Mawe GM. (2005). Serotonin 

transporter function and expression are reduced in mice with TNBS-induced colitis. Neurogastroenterol 

Motil. Aug;17(4):565-74. doi: 10.1111/j.1365- 2982.2005.00673.x. 

 

[16] Kozlova IV, Osadchuk MA, Kvetnoĭ IM, Kvetnaia TV, Popuchiev VV. (2000). [Melatonin and 

serotonin in inflammatory colon diseases and colorectal neoplasms]. Klin Med (Mosk). 2000;78(6):32-5. 

 

[17] Sarrouilhe, D; Clarhaut, J.; Defamie, N & Mesnil, M. (2015).Serotonin and Cancer: What Is the 

Link?, Current Molecular Medicine, 15, 62-77. 

 

[18] Jun Kuwahara, Takaaki Yamada, Nobuaki Egashira, Mitsuyo Ueda, Nina Zukeyama, Soichiro 

Ushio, Satohiro Masuda (2015). Comparison of the Anti-tumor Effects of Selective Serotonin Reuptake 

Inhibitors as Well as Serotonin and Norepinephrine Reuptake Inhibitors in Human Hepatocellular 

Carcinoma Cells, Biol. Pharm. Bull. 38(9): 1410–1414. 

 

[19] Marcel André Schneider et al. (2021). Attenuation of peripheral serotonin inhibits tumor growth 

and enhances immune checkpoint blockade therapy in murine tumor models, Science Translational 

Medicine, suppliment : Figures & Ligands for data files. 

 

[20] Pragathi Balakrishna 1, Sagila George 1, Hassan Hatoum 1,* and Sarbajit Mukherjee (2021). 

Serotonin Pathway in Cancer, Int. J. Mol. Sci. (22): 1268 

 

[21] Zainab H. Ahmed, Asaad A. Khalaf, Nabeel A. Ali (2012).The relationship between serum 

serotonin levels and cytotoxic drugs adverse effects in cancer patients, The Medical Journal of Basrah 



Abd-Ali, et.al, 2022                                                                                                Azerbaijan Medical Journal 

 

1664 
 

University (MJBU) 30(2): 123-132. 

 

[22] Antonio Nocito,1 Felix Dahm,1 Wolfram Jochum,2 Jae Hwi Jang,1 Panco Georgiev,1 Michael 

Bader,3 Rolf Graf,1 and Pierre-Alain Clavien (2008).Serotonin Regulates Macrophage-Mediated 

Angiogenesis in a Mouse Model of Colon Cancer Allografts, Cancer Res 2008; 68: (13). July 1, 5152-58. 

 

[23] Robin Padickakudy, David Pereyra, Florian Offensperger, Christine Brostjan, Thomas 

Gruenberger, Patrick Starlinger (2017).Bivalent role of intra-platelet serotonin in liver regeneration and 

tumor recurrence in humans, Hepatol. 2017, 67, 1243–1252 

 

[24] Mohammed S. Al-Tikriti; Wael Khamas; Seetha Chebolu & Nissar A. Darmani (2012). Distribution 

of Serotonin-immunoreactive Enterochromaffin Cells in the Gastrointestinal Tract of the Least Shrew 

(Cryptotis parva), Int. J. Morphol, 30(3): 016-23. 

 

[25] Li Y et al. (2020). Gegen Qinlian decoction enhances immunity and protects intestinal barrier 

function in colorectal cancer patients via gut microbiota, World Journal of Gastroenterology, Manuscript 

NO: 55787. 

 

[26] Ya-Ling Chan 1, Wei-Chung Lai 2, Jia-Shing Chen 3, Joseph Ta-Chien Tseng 1, Pei- Chin Chuang 

, Jonathan Jou 5, Chung-Ta Lee 6 and H. Sunny Sun (2020).TIAM2S Mediates Serotonin Homeostasis and 

Provokes a Pro-Inflammatory Immune Microenvironment Permissive for Colorectal Tumorigenesis, 

Cancers 12. 

 

[27] Thomas Blom1,2, Rutger Meinsma2, Marja Rutgers3, Corine Buitenhuis3, Marieke Dekken- Van 

den Burg4, André B. P. van Kuilenburg2† and Godelieve A. M. Tytgat1 (2020). Selective serotonin 

reuptake inhibitors (SSRIs) prevent meta-iodobenzyl- guanidine (MIBG) uptake in platelets without 

affecting neuroblastoma tumor uptake, 

https://www.azerbaijanmedicaljournal.com/

