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Abstract:	 Colorectal	 cancer	 (CRC)	 is	 one	 of	 the	
most	 prevalent	 cancers	 globally,	 accounting	 for	
nearly	10%	of	all	cancers.	Interleukin-6	(IL-6)	and	
Interleukin-8	 (IL-8)	 levels	have	been	reported	 to	
increase	in	CRC	patients.	The	studies	on	IL-6	and	
IL-8	 levels	 of	 CRCs	 have	 confined	 to	 Caucasian	
populations	and	levels	of	these	cytokines	have	not	
been	 extensively	 investigated	 in	 South	 Asian	
populations.	They	have	 the	potential	 of	 using	as	
markers	but	are	not	being	used	in	clinical	practice,	
yet.	 	 Therefore,	 the	 aim	 of	 this	 study	 was	 to	
investigate	 the	 serum	 IL-6	 and	 IL-8	 levels	 in	 a	
cohort	of	Sri	Lankan	patients.	Blood	samples	from	
thirty	 five	 patients	 with	 CRCs	 and	 thirty	 five	
healthy	volunteers	were	obtained	after	 informed	
consent.	The	concentrations	of	IL-8	and	IL-6	were	
measured	 using	 ELISA	 according	 to	
manufacturer’s	 protocols.	 The	 mean	 serum	
concentration	of	IL-6	was	found	to	be	significantly	
higher	in	the	CRC	patients	than	controls	(p<0.05).	
Although	 the	mean	 serum	 concentration	 of	 IL-8	
was		higher	in	the	CRC	patients	than	controls	the	
difference	 was	 not	 significant	 (p>0.04).	
Interestingly,	the	mean	serum	[IL-6]	in	colorectal	
cancer	patients	were	correlated	with	the	disease	
stage.	The	study	provided	preliminary	evidence	to	
use	 IL-6	 as	 potential	 biochemical	 marker	 to	 be	
used	 in	 the	 diagnosis	 of	 CRCs.	 However,	 it	 is	
necessary	 analyze	 more	 patient	 samples	 to	
validate	the	results	of	this	study.	
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1. Introduction	

Colorectal	 cancer	 (CRC)	 is	 one	 of	 the	 most	
prevalent	cancers	globally,	accounting	for	nearly	
10%	of	all	 cancers	(Sung	et	al,	2020).	 It	affects	
over	 1.93	million	 people	 globally	 and	 over	 0.9	
million	 deaths	 have	 been	 reported	 in	 2020	
(WHO,	 2022).	 There	 has	 been	 a	 rise	 in	 both	
morbidity	 and	 mortality	 over	 the	 years,	 with	
predicted	rise	by	about	80%	in	2035	(Douaiheret	
al.,	2017).	 	Majority	of	CRCs	are	sporadic	(70	–	
80%)	(Yamagishi	et	al.,	2016)	and	the	remaining	
are	classified	as	familial	(20-25%)	(Lichtenstein	
P,	et	al	2000)	and	inherited	(5%)	(Jasperson	et	al	
2010).	 Development	 of	 CRCs	 occurs	 due	 to	
alterations	 of	 the	 genetic	 composition	 and	
environmental	 factors	 (Rattray	 al.,	 2017).	
Inflammation	 has	 been	 identified	 as	 a	 key	
determinant	 in	 CRC	 pathogenesis	 and	
progression	(Long	et	al.,	2017).		
Aberrations	 in	 the	 signalling	 pathways	 lead	 to	
the	abnormal	production	of	cytokines.	(Klampfer	
L.,	 2011).	 Cytokines	 are	 known	 to	 be	
inflammatory	 mediators	 that	 determine	 both	
pro-tumorigenic	 and	 anti-tumorigenic	 signals	
within	 the	 tumour	 environment	 (Shrihari	 TG,	
2017).	 Both	 systemic	 and	 local	 changes	 in	
cytokine	 profiles	 have	 been	 observed	 in	 CRCs	
(Akhmaltdinova	 al.,	 2020).	 Interleukins	 are	
types	of	cytokines,	which	have	been	identified	to	
play	a	role	in	tumorigenesis	angiogenesis,	cancer	
cell	invasion,	metastasis	of	CRCs	(Pretzsch	et	al.,	
2019).	 Therefore,	 it	 is	 important	 to	 study	
interleukins	 in	 CRCs	 as	 they	 play	 a	 role	 in	 the	
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development,	 progression	 and	 survival	 of	
patients	(Park,	et	al,	2020).	

	
Interleukin-6	(IL-6),	a	central	player	in	CRCs,	is	a	
prototypic	 inflammatory	 cytokine	 (Waldner	 et	
al.,	 2012)	 that	 is	 overexpressed	 in	 CRC	 tissues	
(Nagasaki	al.,	2014)	and	is	known	to	be	involved	
in	the	development	of	sporadic	CRCs	(Waldner	et	
al.,	2012).	 It	acts	as	a	growth	 factor	 for	human	
CRC	 cells	 (Sun	 et	 al.,	 2020).	 This	 inflammatory	
cytokine	 is	 secreted	 by	 stimulated	 monocytes,	
fibroblasts,	 endothelial	 cells,	 macrophages,	 T-
cells	 and	 B-lymphocytes	 (Akira	 et	 al.,	 1993).		
Serum	 IL-6	 levels	 are	 elevated	 in	 CRCs	 and	
correlates	with	large	tumor	size,	advanced	stage,	
occurrence	 of	 liver	 metastases	 and	 reduced	
survival	(Vainer	al.,	2018).	Moreover,	increased	
blood	 IL-6	 concentration	 in	 CRC	 patients	 is	 an	
adverse	prognostic	marker	of	survival	(Shiga	et	
al.,	 2016).	 DNA	 mismatch	 repair	 defects,	
angiogenesis	 (Tseng-Rogenski		 et	 al.,	 2015,	
Wang	et	al	2020)	and	accumulation	of	myeloid-
derived	suppressor	cells	 in	 tumors	are	directly	
promoted	 by	 IL-6,	 facilitating	 tumour	
progression	(Lin	et	al.,	2020).			

	
Interleukin-8	(IL-8)	is	an	inflammatory	cytokine	
that	is	mainly	produced	by	macrophages,	T	cells,	
B	cells	and	plays	a	vital	role	in	the	inflammatory	
response	of	cells	(Gonzalez-Aparicio	2022).	IL-8	
expression	 is	 upregulated	 in	 tumour	 tissue	 of	
CRC	 patients	 (Rubie	 et	 al.,	 2007).	 In	 vitro	
experiments	done	on	CRC	cell	lines	have	shown	
that	 IL-8	 promotes	 tumour	 growth,	 cell	
proliferation,	metastasis,	angiogenesis	(Rubie	et	
al.,	2007)	and	chemoresistance	(Burz	al.,	2021).	
IL-8	influences	the	growth	and	invasion	of	CRC	
cells	 through	 various	mechanisms.	An	 increase	
in	serum	IL-8	levels	correlates	with	high	tumour	
grade,	 increased	invasion	into	the	liver,	growth	
and	 progression	 of	 the	 tumour	 (Rubie	 et	 al.,	
2007),	all	of	which	accounts	to	poor	prognosis	of	
CRCs	(Xia	et	al.,	2015).		
	

Cytokine	 concentrations	 in	 blood	 have	 been	
investigated	 in	 studies	 confined	 to	 Caucasian	
populations.	Data	on	South	Asian	populations	is	
sparse.	 Increasing	research	evidence	show	that	
they	can	be	used	as	markers	for	CRCs	but	are	not	
being	used	in	clinical	practice,	yet.	Therefore,	it	
is	worth	to	assess	the	use	of	them	as	biomarkers	
for	 CRCs	 which	 has	 not	 been	 evaluated	
adequately	in	South	Asian	populations.			
The	aim	of	 this	study	was	to	 investigate	serum	
IL-6	 and	 IL-8	 levels	 in	 a	 cohort	 of	 Sri	 Lankan	
patients	 with	 benefits	 of	 developing	 potential	
non-invasive	 biomarkers	 which	 may	 be	 useful	
for	 the	 diagnosis,	 prognosis	 and	 efficacious	
therapeutic	approaches	for	CRCs.		
	

2. Methodology	

A. Patient	selection		

Thirty	 five	 patients	 diagnosed	 with	 colorectal	
cancer	 reported	 to	 the	 University	 Hospital	 of	
General	Sir	John	Kotelawala	Defence	University	
(UHKDU)	and	National	Cancer	Institute	(NCI),	Sri	
Lanka	 during	 the	 period	 of	 January	 2021	 to	
December	 2021	 were	 recruited	 for	 the	 study	
after	 the	 informed	 consent.	 This	 study	 was	
conducted	 in	 accordance	 with	 the	 Helsinki	
Declaration	and	ethical	clearance	was	obtained	
from	the	Ethics	Review	Committee	of	the	Faculty	
of	Medicine,	General	Sir	John	Kotelawala	Defence	
University.	 Permission	 was	 obtained	 from	
oncologists	and	oncological	surgeons	 to	recruit	
their	 patients.	 Patients	 and	 volunteers	 were	
recruited	 only	 after	 written	 informed	 consent.	
Patients	who	were	not	 able	 to	 provide	written	
informed	 consent,	 patients	 under	 18	 years	 of	
age,	patients	who	have	undergone	treatment	for	
colorectal	 cancer	
(surgery/chemotherapy/radiotherapy)	 and	
patients	with	 other	 cancers,	 chronic	 infections,	
HIV,	chronic	diseases,	diabetes,	immune	disease,	
cardiovascular	 and	 cerebrovascular	 disease	
were	 excluded.	 The	 control	 group	 consisted	 of	
thirty	 five	 healthy	 volunteers,	 with	 no	



	

    
      

20	

 

comorbidities	and	family	history	of	malignancy,	
who	visited	the	Blood	Bank	of	UHKDU.		

B. Samples	

Demographic	and	relevant	clinical	data	
were	recorded.	Whole	blood	samples	(3–5	mL)	
were	 collected	 in	 plain	 tubes	 containing	 no	
anticoagulant,	and	transported	to	the	laboratory	
at	 4	℃.	 Samples	 were	 obtained	 at	 the	 time	 of	
diagnostic/follow	 up	 blood	 sampling	 and	 from	
the	 same	 blood	 donation	 cannulation	 in	 the	
control	 group.	 Serum	 was	 separated	 by	
centrifugation	 at	 1000xg	 for	 15	 minutes	 in	 a	
refrigerated	centrifuge	and	stored	at	-80	0C	until	
use.	 Serum	 was	 analysed	 after	 histology	 was	
confirmed.	The	samples	were	stored	with	a	code	
assigned	to	it	instead	of	the	participant’s	name.			

C. Enzyme-linked	immunosorbent	assays	

All	serum	samples	were	removed	from	–	
80	0C	and	left	to	thaw	on	ice	at	room	temperature	
before	 analysis.	 Serum	 IL-8	 (n=35)	 and	 IL-6	
(n=15)	 of	 patients	 and	 controls	were	 analyzed	
using	commercial	ELISA	kits	(Elabscience).	The	
assays	 were	 performed	 according	 to	 the	
manufacturer’s	 instructions.	 All	 samples	 were	
tested	in	duplicates.		

D. Statistical	analysis.	

T-test	 was	 used	 to	 investigate	 if	 there	 is	 a	
significant	 difference	 between	 serum	 IL-6	 and	
IL-8	cytokine	 levels	 in	patients	and	 the	control	
group.	P-values	 less	than	0.05	were	considered	
to	 be	 statistically	 significant.	 All	 statistical	
analyses	 were	 performed	 using	 IBM	 SPSS	
Statistics	for	Windows,	version	28.		
	
3.	Results	&	Discussion	
	
A. Demographic	characteristics	

The	mean	age	of	patients	recruited	in	this	study	
was	64	years	(41-82	years)	and	that	of	controls	
was	 32	 years	 (24-50	 years).	 Majority	 of	 both	

patients	and	controls	were	males.	Demographic	
and	clincal	data	are	shown	in	table	1.	The	tumors	
were	 mostly	 left	 sided	 (85.7%),	 moderately	
differentiated	 (71.4%)	 and	 were	
adenocarcinomas	 (91.4%).	Most	 of	 the	 tumors	
were	 at	 stage	 III	 (51.4%),	 while	 17.1%	 were	
advanced	 stage	 IV	 tumors.	 	 The	 mean	 CEA	
cencentration	 was	 observed	 to	 be	 high	 in	
majority	of	patients	(≥5.0	ng/dL).		
	
B. Serum	cytokine	concentrations		

The	mean	concentration	for	IL-8	was	38.16	
pg/ml	 (n=35)	 and	 it	 was	 higher	 than	 those	 of	
controls	 IL-8	 =	 33.67	 pg/ml	 (n=35).	 The	mean	
concentration	 for	 IL-6	was	 46.31pg/ml	 (n=15)	
and	 for	 controls	 it	 was	 11.15	 pg/ml	 (n=15).	
There	was	no	significant	difference	between	the	
IL-8	levels	of	CRC	patients	and	the	control	group	
(p	 >	 0.05).	 Interestingly	 the	 mean	 serum	
concentration	 of	 IL-6	 was	 found	 to	 be	
significantly	 higher	 in	 the	 CRC	 patients	 than	
controls	(p=0.04).	However,	the	sample	number	
for	 IL-6	 was	 15	 as	 there	 were	 	 descripancies	
between	 the	 duplicate	 values	 of	 some	 samples	
(CV>20).	 However,	 the	 research	 is	 ongoing	 to	
repeat	 the	ELISA	 in	 those	 samples	and	 to	have	
more	 sample	 numbers	 (n=50).	 Similar	
observations	have	been	reported	in	the	previous	
studies	 (Shiga	 et	 al.,	 2016,	 Groblewska	 et	 al.,	
2008).	The	elevations	of	IL-6	have		

	
been	 hypothesized	 to	 be	 a	 causative	 factor	 of	
various	 cancers	 and	 to	 be	 related	 to	 prognosis	
(Giessen	et	al	2014	and	Huang	et	al	2015).	
	
C. Relationship	of	Serum	cytokine	

concentrations	with	disease	stage	

Previous	 studies	 have	 reported	 a	 relationship	
between	 serum	 interleukin	 levels	 and	 disease	
status	in	CRC	patients	(Shiga	et	al.,	2016	and	Yeh	
et	 al.,	 2010).	 Chung	 et	 al.	 reported	 that	 tissue	
expression	 of	 IL-6	 may	 represent	 a	 useful	
predictor	of	prognosis	 in	CRC.	 In	an	attempt	to	
identify	a	relationship	of	IL-8	and	IL-6	with	the		



	

    
      

21	

 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
disease	 stage,	 it	 was	 observed	 that	 the	 mean	
serum	 [IL-6]	 in	 the	CRC	patients	 increase	with	
the	disease	stage	(Stage	I:	0.16	pg/	ml;	stage	II:	
7.01	pg/	ml;	stage	III:		15.8pg/	ml,	and	stage	IV:	
35.48pg/	 ml).	 IL-8	 did	 not	 show	 a	 positive	
relationship	with	the	disease	stage.	
	
	
	
	
	

	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
4. Conclusion	

Although	further	studies	are	needed	with	higher	
sample	numbers,	data	from	this	study	provides	
clear	 preliminary	 evidence	 to	 use	 IL-6	 as	 a	
potential	biochemical	marker	for	CRCs.	Although	
previous	studies	have	shown	that	IL-8	could	be	a	
potential	 marker	 for	 CRC,	 the	 data	 from	 the	
present	study	did	not	provide	clear	evidence	to	
support	previous	findings	for	IL-8.	
	
	

Variables	
Patients	(P)		 Controls	(C)	

(n=35)	 (n=35)	

	 Age	(Years)	 41-82	 24-50	

	 Mean	 65	+/-	11	 32	+/-	7	

	 	
	 	

Gender	 Male	 24	(68.6%)	 25	(71.5%)	

	 Female	 11	(31.4%)	 10	(28.5%)	

	 	
	 	

Histology	 Adenocarcinoma	 32	(91.4%)	 	

	
Singlet-ring	cell	
carcinoma	 1	(2.86%)	 	

	 Not	available	 2	(5.71%)	 	

	 	
	 	

Grade	 Well-differentiated	 3	(8.6%)	 	

	
Moderately	
differentiated	 25	(71.4%)	 	

	 Not	available	 7	(20%)	 	

	 	
	 	

Location	 Right	sided	 3	(8.57%)	 	

	 Left	sided	 30	(85.7%)	 	

	 Transverse	colon	 2	(5.71%)	 	

	 	
	 	

Stage	 I	 1	(2.9%)	 	

	 II	 3	(8.5%)	 	

	 III	 18	(51.4%)	 	

	 IV	 6	(17.1%)	 	

	 Not	available	7	 	(20%)	 		

	

Table	1:	Demographic	and	clinical	characteristics	of	patients	
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