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STUDY OF CHANGES IN THE SERUM LEVELS OF
GRANULOCYTE MACROPHAGE COLONY
STIMULATING FACTOR ( GMCSF ) AND
INTERLEUKIN ONE BETA (IL-I B)

IN COLONIC CANCER

Y
EL-SAYED YASSER ALI MD, EL-SHENAWY FARHA MD,
ABD EL-MONEM HESHAM MD, MOSBAH YASSER MD .

From
Department of General Surgery and Clinical Immunology unit

Mansoura Faculty of Medicine

ABSTRACT
It is well known that GMCSF and
IL-IB are important factors that

" modulate host immune response
against cancer and consequently,
they are expected to be high in
patients with colonic carcinoma.
The aim of this study was to herald
the changes that occur in the above
mentioned factors in those patients
one month after surgery which is
the optimum time of relief of the
immune system from operative
trauma. In our study, thirty patients
were submitted to surgery after being
diagnosed as colonic carcinoma using
the following methods : careful
history taking, complete clinical ex-
amination, laboratory and radiological
investigations, Finally, colonoscopy
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and biopsy was done. Assay of
GMCSF & IL-IB in patients sera
was done by using solid phase
Enzyme Amplified Sensitivity Immune
Assay (EASIA) performed on micro-
titer plate (MEDGENIX) (Belgium)..
Results revealed that both levels of
GMCSF and IL-IB were found to be
higher than normal in our patients and
also there was highly significant
increase in both factors after surgery.
GMCSF (P = 0. 0008 ), IL.1B (P = 0.
0001).

Conclusion : surgery remains the
gold standard in treatment of colenic
carcinoma based on immunological
background. The more radical the
surgery, the better the immune
response .
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INTRODUCTION

Lymphocytes, which form about
20% of the white cell population, are
principally of two forms, T and B cells
(1). The functional classification of
lymphocytes depends heavily on the
detection of cell surface markers,
which are identified using specific
monoclonal antibodies (2). T cells
which differentiate in the thymus (at
least in the fetus) have a number of
functions, including the regulation of
the level of the immune response (3).
Activated T cells carry class Il major
histocompatibility complex (MHC)
molecules and have receptors for the
cytokine interleukin-2 (IL. -2). Class |l
MHC and IL-2 receptors are not
present on resting cells (4). B cells
develop in the bone marrow or fetal
liver. Activated B cells proliferate and
mature under the influence of T cells
(5). Also B cells produce immuno-
globulins (or antibodies) in the pres-
ence of antigen specific T. cells (6).
Null cells are distinct group of cells
that show neither T nor B cell charac-
teristics. They carry a mixture of sur-
face markers including CD-16 and
CD-56 (7). Natural killer (NK) cells are
able to recognize determinants on
some tumor celis and destroy them
without the assistance of antibody.
This killing is also MHC, Restricted
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(8). Killer ( K) cells are in many ways
similar to NK and are responsible for
antibody dependent cytotoxicity
(ADCC)(9). Cytokines are water solu-
ble low molecular weight peptides,
which act on or are produced by lym-
phocytes. More recent concepts see
the cytokine as an important short-
range messenger communicating be-
tween cells of the immune system
(10). These compounds are thus
called interleukins (IL-1 to IL-3), inter-
ferons, macrophage colony stimulat-
ing factor (M-C-SF), and granulocyte
macrophage colony stimulating factor
(GM.CSF; (11). (IL-l Beta) may also
stimulate B cells and induce macro-
phages to release prostaglandin E2
and tumor necrosis factor(TNF) (12).
The colony stimulating factors are
manufactured by a number of cells in-
cluding stromal cells, fibroblasts , en-
dothelium and lymphocytes (13). The
role of immune system in the surveil-
lance for and the destruction of tumor
cells is now widely accepted specially
in colonic carcinoma (14). This work
aimed at telescoping of the changes
that may occur in the serum levels of
GMCSF and IL-IB in our patients due
to colonic cancer, and the effect of
surgery on the serum levels of those
two important natural anti-cancer fac-
tors. The out come of this study will
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either support or minimize the role of
surgery in management of this ag-
gressive type of cancer .

PATIENTS & METHODS

This study was done in Depart-
ment of Surgery and Clinical immu-
nology unit, Mansoura university hos-
pital during the period from March
1998 till March 2000 inclusive . In our
study, thirty patients with colonic can-
cer were diagnosed after using:

-careful history taking, thorough
and complete clinical examination .

-Laboratory investigations that in-
cluded : complete blood picture, ser-
um creatinine, occult blood in stool,
urine analysis, liver functions, blood
sugar (fasting & 2 hours post prandi-
al) .

- Radiological investigations in-
cluded : plain x-ray chest, bone sur-
vey, abdominal ultrasound, intrave-
nous urography, barium enema,
abdominal C.T., MRI was done in se-
lected cases when needed .

- Cystoscopy was done . Colonos-
copy and biopsy was the claw for final
diagnosis .

- In this study, our patients were
(12) females and (18) males. Their
ages ranged from (45-65) with mean
age (50) years. According to the clini-

cal presentation they were classified
into 4 groups:

Group (1) : cachexia, anemia, ano-
rexia (9 patients) .

Group (2) : occult blood in stool (8
patients) .

Group (3) : bleeding per rectum (8
patients) .

Group (4) : acute intestinal obstruc-
tion (5 patients).

Regarding metastatic work up. the
evident distant metastases were
present in (10 patients). Most type of
metastases were present in the liver
(7 patients), whereas bony metastas-
es were present in (1 patient). Both
liver and central lymph node meta-
stases (para aortic, superior mesen-
teric or inferior mesenteric nodes)
were present in (3 patients) and
proved more during surgery. In our
study, we considered central lymph
nodes eniargement as distant meia-
stasis equal to stage D Duke's classi-
fication. Pre-operative preparation of
the colon was done using mechanical
method (repeated enema) and chemi-
cal method (metronidazole infusion &
oral neomycin). Intravenous fluids
started 3 days before elective sur-
gery. ECG and complete blood pic-
ture were done for all patients preop-
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eratively . Fifteen of our patients re-
ceived blood transfusion (after cross
matching) pre-operatively, during sur-
gery and immediately 24 hours after
the end of surgery. The average
amount of blood transfused to pa-
tients was (1-3 units) according to the
severity of bleeding during heroic sur-
gery and the degree of anemia . In
patients presented with acute intesti-
nal obstruction (5 Patients), mechani-
cal and chemical preparation of the
colon was not available and emergen-
cy surgery was done with on table lav-
age technique, also blood transfusion
was given to them when needed. Re-
garding the surgical effort, generous
abdominal mid line incision (upper &
lower) passing through the umbilicus
was done in all cases (30 patients).
Radical surgery was done in (15 pa-
tients) in the form of complete resec-
tion of the tumor with safety margin (5
cm and below the tumor) and ade-
quate lymph node resection up to the
central nodes if enlarged . Primary
anastomosis of the mechanically and
chemically prepared colon was done .
Surgical removal of localized focal le-
sion in the liver was done in (2 pa-
tients). The resected tumors were
classified according to Duke's classifi-
cation into A,B,C, and D. Colostomy
was done in (10) patients, (5) cover-
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ing colostomy and (5) were palliative.
Post-operative intravenous fluids was
continued for (5) days . Removal of
Ryle's tube on 6th post-operative day.
Removal of the intra abdominal rub-
ber drains on 7th post-operative day
after the patient started ora’ feeding
and no evidence of fistula formation .
Abdominal stitches were removed af-
ter (12-14 days) from operation. We
intended to delay stitch removal due
to long incision, critical state of the
patients, heroic surgery and expected
hypoproteinaemia. All patients were
referred to medical oncology unit after
removal of stitches to complete che-
motherapy and/or radiotherapy for ei-

" ther adjuvant or palliative treatment .

- Regarding the immunological
side of this research, assay of the
serum level of GMCSF & IL-IB was
done for all patients twice, once
after reaching the final diagnosis
& one month after the end of surgery
as it was the optimum time of
release of the immune system & body
defense mechanisms from the
surgical trauma. Assay of IL-1 B and
GMCSF was done on principles of
the MEDGENIX EASIA, which is
a solid phase Enzyme Amplified
Sensitivity Immune assay performed
on micro-titer plate. The sample
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obtained from patients was 5ml. was done by utilizing the patient's
of non heparinized blood & the assay  serum.
Results

Table ( 1) : Immunological data before and after surgery in all patients.

Interleukin r?dmnulocy =
I-B acrophage
CSF
Before surgery "
Mean 94.9 254
SE 22.8 68.1
After surgery
Mean F1%7 1193.1
SE 62.8 2115
P < 0.0001 < 0.0001

Table (2 ) : Immunological data before and after surgery in females group.

Interleukin Sepuslonyte
I-B Macrophage
CSF
Before surgery
Mean 105.8 272.4
SE 31 93.6
After surgery
Mean 393 1137.6
SE 81.3 292.3
I P == 0.0001 < 0.0013 "
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Table ( 3 ) : Immunological data before and after surgery in males group .

— e ——
Interleukin Granulocyte
I-B Macrophage
CSF
Before surgery
e o e 211.2
Eh 23.9 Exh
After surgery
Mean 3222 1322.6
L SE 92.7 265.1
o F ool <D0 p <0.0109

Table (4) : Immunological data before and after surgery in cases without distant

metastasis .

Interleukin ;}Iranulocy -
I-B acrophage
CSF
Before surgery
Mean 729 231
SE 20.6 T1.5
After surgery
Mean 3493 9224 J}
l SE 70.4 140.3
Il o < 0.0001 <0. 0002
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Figure (3 ) Granulocyte Macrophage CSF before and after surgery in cases with and without
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Figure ( 4) Granulocyte Macrophage CSF before and after surgery in different
pathological stages
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Figure (5) Interleukin 1-B before and after surgery in different
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Figure (6 ) Interleukin -1-B before and after surgery in cases with and without distant
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DISCUSSION

Schwartz (1986) described that
cancer colon is heterogeneous disor-
der that affects ali age groups but is
more serious in the elderly. In our
study we stressed on the changes
that occur in GMCSF and IL-I B after
surgery in our patients. Since the 2
elements are immunological factors
against cancer colon, they were ele-
vated in all patients before surgery
and due to the effect of surgery with
release of the immune system from
tumor effect, there was marked eleva-
tion in both factors after surgery. Nor-
mal level GMCSF (0-2 pgm/mi). Nor-
mal level of IL-l B (0-5 pgm/ml)
(MEDGENIX). The variation in the
level of increase of GMCSF & IL-| B
was variable depending on many fac-
tors such as sex, age, stage of the tu-
mor, type of surgery (palliative or radi-
cal). From (table I) we can decide that
there is marked increase of both fac-
tors after surgery. That increase was
highly significant (P < 0.0001). This
makes the surgery as a gold standard
in the management of malignant dis-
ease of the colon. From table (2 & 3)
we can notice the marked increase in
the 2 studied factors after surgery but
the changes were more significant
in females than males (according to
P value). The explanation of this is

Vol. 32, No. 1 & 2 Jan. & April, 2001

due to better immune response to
tumors & better host defense mecha-
nism in males to cancer. So after sur-
gery the changes in level of the 2 fac-
tors although significant, yet appear
as lesser than in females. (Table 4)
tells us that me presence of distant
metastases in cancer colon does not
neglect the role of surgery as there
was marked elevation of the 2 factors
after surgery inspite of presence of
distant metastases & the use of pallia-
tive surgery. (Fig. 1 & Fig. 2) Show us
that the variations of age affect the
immune response (GMCSF) after sur-
gery. The more advanced the age of
the patients, the better the immune
response before and after surgery.
(Fig.3) Shows us that the better im-
mune response (GMCSF) is obtained
in cases with distant metastases &
this is an important fact that ascer-
tains the role of palliative surgery of
cancer colon with distant metastases.
(Fig.4) shows that the increase in the
level of (GMCSF) after surgery was
maximum in Duke's B stage and the
least increase was in Duke's D stage.
The explanation for this phenomenon
needs further research. (Fig. 5) shows
that the maximum increase in the
level of IL. IB after surgery was maxi-
mum in Duke's D stage and the least
increase was in Duke s C stage. Also
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the explanation of this phenomenon
needs further research. (Fig.6) shows
us.the increase in the level of IL. IB
after surgery is more in cases with
distant metastasis and this means
again that surgery remains the gold
standard in management of cancer
colon and even in advanced cases
we can do the possible palliative
surgery.
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