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Ozet: lNFLAMATUAR BARSAK HASTALIGINDA, 
SERUM VE Dl$KIDA TUMOR NEKR.OZ FAKT6R0 
6LC0M0 HASTALIK AKTIVlTESlNl G6STEREN 
BlR YDNTEM OLARAK KULLANILABlLlR Ml? 

lnflamatuar barsak hastaligi (lBH) olan hastalarda 
hastaligm aktivitcsinin bclirlcn mesi gencldc giiqtiir. 
Endoskopik ve radyolojik yontcmlcr zaman alici ve 
oZ<?.l ckip gcrcktircn iJlcmlcrdir. Tiimor nckroz f'aktorii
alf'a (TNF-a) inflamasyon ve sepsise cevap olarak mo
non iiklecr hiicrclcrdcn salgdana n bir sitokindir. Di:;
k,da TNF-a. olqiimii, lBH'da harsaktaki inflamasyo
n11n Jiddetini gosteren hir yontcm olarak 
kullamlahilir. (;ali:;:mamizda lBH ve lBH dtfr.nda is
hali olan hastalarda ve normal !jahislarda dtJki ve 
serum TNF-a. seviyelcri olqiilcrek hastalik aktivitcsi ilc 
ilifkisi incclcndi. Aktif' donemdcki lBH'lL hastalarm 
(13 hasta, 7 iilserli kolit, 6 Crohn) dtJkL TNF-a diizcy
lcri lBH dtfinda ishali olan hastalarm (7 hasta) ve 
normal Jahislarm di:;:ki TNF-a diizcylerine gore an
lamli olqiidc yiiksek lmlzmdu, (sirasiyla 294±229 pg I 
g, 3,4±1,3 pg/g ve 2,8±1,9 pg/g), (p<0.001). Tedavi 
sonrasmda, lBH olan hastalarda saptanmtf olan bu 
yiiksek dcgerlcrin kontrol gruhu ile henzer scviyeye 
dii:;tiigii gozlendi (2,2±1,5 pg I g). Scrum TNF-a diizey
lcrindc isc hastaliifrn akti vi tcsi ilc ili!jki sa ptanmadi 
(aktif' lBH'da 2,1±2 pg/ml, tcdavi edilmi:;: lBH'da 
2, 7±1,9 pg I ml, lBH dtfmda ishali olanlarda 2,3±1,8 
pg/ml ve normal Jahislarda 2,5±2,3 pg/ml) (p> 0.05). 

(;ali:;mamizm sonuqlan, lBH'da dtfktda TNF-a olqii
miiniin hastalik aktivitcsinin tayinindc vc tcdaviyc ce
valnn izlcnmesindc kullamlahilccck bir yontcm olahi
leccifini dii!jiindiirmcktcdir. 

Anahtar kelimeler: lnflamatuar barsak hastalan, ti.imiir nek
roz faktiiri.i. 

There is no simple and reliable method to de
termine disease activity in patients with inflam
matory bowel disease (IBD). Acute phase reac
tants such as CRP and erythrocyte 
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Summary: Measurement of' disease activity in pa
tients with inflammatory bowel disease (IBD) is diffi
cult. The he.st available methods such as endoscopy 
and radiology are time consuming and spesific person
nel requiring. Tumor necrosis /'actor alpha (TNF-a.) is 
a cytokine released by mononuclear cells in response to 
inflammation and sepsis. It may be possible to use 
TNF-a concentration in stool as a marker of' disease 
activity in IBD. In our study, we measured TNF-a. con
centrations in stool and blood samples f'rom normal 
persons (n= 9), patients with active IBD (n= 13, 7 with 
crnh n's disease and 6 with ulcerative colitis) and pa
tients with diarrhea which caused by other reasons 
such as infection and gluten sensitivity (n= 7). The 
concentration of' TNF-a. found in the stools of' the pa
tients with active IBD were significantly greater than 
those detected in the stools of' normal perons and pa
tients with diarrhea, (294±229 pg/ g, 2,8±1,9 pg/ g and 
3,4±1,3 pg I g respectively), (p<0,001). After the treat
ment, high concentrations of' stool TNF-a were de
creased to similar levels measured as in the controls 
(2,2±1,5 pg/ g). There was no correlation between the 
serum concentrations of' TNF-a and disease activity, 
(2,1±2 pg/ml in active IBD, 2,7±1,9 pg/ml in treated 
IBD, 2,3±1,8 pg/ml in patients with diarrhea and 
2,5±2,3 pg Im l in controls). 

The results of' our study suggest that measurement of' 
stoo TNF-a.concentration may provide a simple way to 
monitor disease activity in inflammatory bowel dis
ease. 
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sedimantation rate (ESR) do not always corre-
late with disease activity and pathologic find
ings. Therefore, it's mandatory to evaluate the 
clinical status, together with the laboratory_·da-. 
tas in order to assess the severity of the dis.ease. 
Colonoscopy, contrast barium enema and indi
um labeled granulocyte scintigrapl:i.:y are com-
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Table I: Abbreviations: CRP: C reactive protein, Sed.: Sedimantation TNF-rx; Tumor necrosis factor. 

Stool 

Patients No TNF-rx 
(pg/g) 

Small bowel Active 20,6 ± 23 
Crohn's disease 3 

Inactive 2,13 ± 0,1 

Small and large Active 506 ± 438 
bowel Crohn's 3 
disease Inactive 2,76 ± 1 

Ulcerative Active 219 ± 200 
colitis 7 

Inactive 1,8 ± 2,3 

All innammatory Active 294 ± 229 
bowel disease 13 

Inactive 2,2 ± 1,5 

Diarrhoea Active 3,4 ± 1,3 
7 

Inactive 1,8 ± 0,9 

Healthy controls 9 2,8 ± 1,9 

plex and time consuming diagnostic methods 
and require trained personnel. 

It has been known that there is an increase in 
the concentration of inf1ammatory cells within 
the inf1amed colonic mucosa of patients with ul
cerative colitis (1,2). Moreover raised circulatory 
levels of TNF-o: have been found in patients 
with active ulcerative colitis (UC) and Crohn's 
disease and it has been suggested that, the cyto
kine could be secreted by the inf1amatory cells in 
the involved colonic mucosa(3). 

This study aims to determine the correlation be
tween serum and fecal TNF-o: levels and disease ac
tivity in patients with inf1ammatory bowel disease. 

MATERIALS and METHOD 

29 patients were included in this study; 20 had 
diarrhea (7 patients had ulcerative colitis, 6 had 
Crohn's disease and the remaining 7 had differ
ent clinical disorders which appeared with diar
rhea) and 9 normal individuals were taken as 
controls. In the IBD group, the male to female 
ratio was 6:7, the mean age was 33.3±15. Diag
nosis, activation and recovery crytreia of Crohn's 
disease and UC had been determined on the ba
sis of history, physical examination, radiologic, 
histologic and microbiologic findings. In the non-

Se1um 
TNF-rx Sed. CRP 
(pg/ml) mm/h mg/ml 

2,7 ± 2,2 55,3 ± 6,6 11 ± 3 

3,3 ± 2,3 19,3 ± 6,8 5,6 ± 1,4 

2,11 ± 1,8 61,6 ± 1,9 17,3 ± 5 

2,61 ± 1,9 17 ± 2,6 3 ± 1 

1,7 ± 2,3 55,4 ± 11 14,5 ± 5 

2,13 ± 8 15,7 ± 4 4,3 ± 2 

2,1 ± 2 56,8 ± 10 14,3 ± 4 

2,7 ± 1,9 16,9 ± 4,6 4 ± 1,7 

2,3 ± 1,8 36,7 ± 15 7,1 ± 3,5 

1,4 ± 1,8 12,4 ± 3,6 2,5 ± 1,1 

2,5 ± 2,3 9,4 ± 4 1,8 ± 1,1 

IBD group, the male to female ratio was 4:3, the 
mean age was 34±18 and the cause of diarrhea 
was found out to be enteropathogenic E. coli in 
2, shigella in 2, salmonella in 1, amoebic colitis 
in 1 and non-tropical sprue in the remaining 1 
patient. The control group constituted of 5 male 
and 4 female patients, the mean age was 43±20. 

Serum and stool samples for ESR, CRP and 
TNF-o: were taken twice from the IBD group 
and once from the non-IBD group. For serum 
TNF-o: measurement, venous blood samples 
were centrifuged at 2000 rpm, supernatants 
were collected and stored at -70°C. For fecal 
TNF-o: determinations, 30 gr stool samples were 
obtained in steril containers from each patient. 
After preparation with the same amount of iso
tonic f1uid buffered in sterile phosphate solution, 
the stool samples were certrifuged with 15000 
rpm for 30 minutes and supernatants were 
stored at -70°C. TNF-o: was measured by ELISA 
(TNF-o: ELISA kit, Cistron Biotechnology). TNF
o: levels were expressed as pg/ml in serum and 
as pg/gr in stool. Mann-Whitney U-test was used 
for statistical analysis. 

RESULTS 

Fecal TNF-o: levels in patients with active IBD 
were significantly greater than from controls 
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(294±229 pg/gr and 2.8±1.9 pg/gr respectively, 
(p<:0.001). There was no difference in circulatory 
TNF-a levels between the two groups (2,1±2 pg/ml 
and 2,5±2,3 pg/ml respectively, p>0.05). Following 
treatment in all patients with IBD, fecal TNF-a 
levels decreased significantly to 2.2±1.5 pg/gr 
(p<0.001). Serum TNF-a levels did not display a 
meaningful diffetence before arid after treatment; 
estimated values were 2.1 ± 2 pg/ml and 2.7±1.9 
pg/ml respectively (p>0.05) (Table I). 

The mean fecal and circulatory TNF-a levels in 
patients with active Crohn's disease were 264±244 
pg/gr and 2.4±1.8 pg/ml, while the same parame
ters in patients with ulcerative colitis were meas
ured as, 219±200 pg/gr and 1. 7±2.3 pg/ml respec
tively, (p>0.05). Fecal TNF-a levels in patients 
with active Crohn's disease were significantly 
greater with both small and large bowel involve
ment, compared with only small bowel involve
ment; the mean estimated values were 506±438 
pg/gr and 20.6±23 pg/gr respectively, (p<0.001). 
Circulatory TNF-a levels were not statistically dif
ferent in either group (2.1±1,8 pg/ml and 2.7±2,2 
pg/ml respectively, p>0.05). 

The mean serum and fecal TNF-a concentrations 
in the-non-IBD group were not statistically dif
ferent compared with controls. Fecal levels were 
estimated as 3.4±1.3 pg/gr and 2.8±1.9 pg/gr, 
while circulatory concentrations were measured 
as, 2.3±1.8 pg/ml and 2.5±2.3 pg/ml, respectively 
(p>0,05) (Table I). 

Serum CRP and ESR values were significantly 
higher in both IBD and non-IBD groups, compared 
with controls (p<0.01). Nevertheless, IBD group 
displayed considerably greater levels than the 
non-IBD group (p<0.01). However, following treat
ment, the CRP and ESR values were not statisti
cally different in either group (Table I). 

DISCUSSION 

TNF-a a cytokine secreted by the activated mac
rophages in response to inflammation and sep
sis, has important functions in the inflammatory 
process (2,4,5). Although it is shown to be pro
duced by the Kuppfer cells in the liver, cerebral 
astrocytes and microglial cells, TNF-a is mainly 
secreted by the activated macrophages and mon
ocytes(6, 7). It induces a strong cathabolic effect 
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by increasing lipolysis and glycolysis(8). Moreo
ver, by displaying an autocrine manner, it can 
stimulate the differentiation of other macro
phages into epitheloid cells(9). In experiments 
conducted with animal models, chronic exposure 
to TNF-a has been shown to cause anorexia, 
weakness, weight loss, a_ discrepancy in nitrogen 
balance, deterioration in hemopoetic capacity, 
decrease in the life span of red blood cells and 
also to serve as a mediator in endogenous pyro
genic activity (5,10). Furthermore, it has been 
suggested that the TNF-a has a deleterious ef
fect on growth, by interfering with the collagen 
metabolism (11,12). Further discoveries on TNF
a, has led to an increase in subsequent trials. In 
animal models, it has been shown that TNF-a 
creates a cytopathic effect in the colonic mucosa 
(10), probably by giving way to multifocal micro
infarcts, mediated by platelet activating factor 
(PAF) and interleukines(13). In mice, systemic 
exposure to TNF-a has caused intestinal hemor
rhage and necrosis. On the basis of this data, it 
has been suggested that the main pathological 
disorder might be the deterioration of the vascu
lar structure, caused by an aggrevation in the 
procoagulant activity, neutrophilic adhesion and 
stimulation of mediator secretion, as related 
above(i4). Experiments have shown that, TNF-a 
is produced by activated macrophages and T 
cells in the intestinal mucosa. This observation 
reminds that the increased circulatory and fecal 
TNF-a levels in active IBD otiginates from the 
activated inflammatory cells(9). However, in 
rats with experimentally induced colitis, no 
change was reported in systemic TNF-a concen
trations. This observntion suggests that other 
mediators of inflammation, having sirnil:i.r bio
logic activities, such as LTB-4 and interleukines 
could have a role in the inflammatory porcess(5). 
In another study, the concurrence of local and 
systemic findings together with an augmenta
tion in the TNF-a receptor quantity in IBD has 
been observed, which confirms the role of TNF-a 
as a mediator in the inflammatory response( 15). 

There are contradictory results in human mod
els. In a study by Maeda and collegues, serum 
TNF-a levels in 33 patients with IBD were 
measured. Increased serum TNF-a levels were 
obtained in 4 of the 5 patients with Crohn's dis
ease and 9 out of 28 patients with ulcerative col-
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itis. Furthermore, it was shown that in all pa

tients with active Crohn and in 8 of 11 patients 
with active ulcerative colitis, serum TNF-a lev
els increased significantly, emphasizing the pos

sible role of TNF-a in the pathogenesis of IBD 

(16). In another study conducted on 45 patients, 
consisting of 18 with ulcerative colitis and 27 
with Crohn's disease, there was no significant 

difference in serum TNF-a levels, among patient 

and control groups(l 7). In a similar trial with 20 
active Crohn and 10 active ulcerative colitis pa

tients, increased serum TNF-a levels were ob
tained in 21 of all patients. However, compared 
with controls, the increase was not significant. 
Particularly, circulatory TNF-a concentrations 

in patients with ulcerative colitis did not corra

late with the increased levels in those with ac
tive Crohn's disease. Mucosa] TNF-a levels in 

corresponding biopsy specimens showed a slight 

increase in only 3 patients. Finally, it was con

cluded that, TNF-a is not an important mediator 
in the pathogenesis of IBD. However, in this 

study fecal TNF-a levels were not determined 

(18). 

In a study by Murch and coll., although in low 

concentrations, serum TNF-a levels in patients 
with active ulcerative colitis and Crohn patients 
with colonic involvement were estimated to be 
significantly higher than controls. No difference 

was noted in the non-IBD group. In the same 

trial, serum TNF-a levels were reported to be 
higher in Crohn patients with both small and 

large intestinal involvement, than those with 

only small intestinal disease. In addition, the 
ESR and CRP values were in corralation with 

the severity of inflammation in both IBD and 

non-IBD groups. These investigators have 

claimed that, the increase in serum TNF-a levels 
in IBD probably originates from the activated 

macrophages in the colonic mucosa and a possi

ble explanation for the low levels is the short
ness of circulatory half-life and dilution in the 
body f1uids(6). It has been shown that, the in

flammatory cell concentration in the colonic muco
sa is significantly higher than controls; 500-1200/ 

1000000 and 60-580/1000000, respectively. It has 
also been stated that, serum TNF-a levels do not 

corralate with the secretory cell concentration(9). 

As mentioned above, this condition may have ar
ised form short circulatory half life and dilution. 
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Nevertheless, the results of this survey seem to 
support the idea that TNF-a is an important medi

ator of intestinal inflammation. 

Taking into consideration that serum TNF-a 

concentrations yield contradictory results, it has 

been proposed that fecal TNF-a measurement 

might give a reliable results on disease activity. 
It is stated that two mechanisms might be re

sponsible for fecal TNF-a secretion. It is possibly 
secreted by the activated mononuclear cells 

passed into the stool from the ulcerative lining 

or the locally produced TNF-a passes into the lu
men from the lamina propria by epithelial loss. 

In addition, colonic bacteria and enzymes would 

cause further degradation of TNF-a in the lu

men; which could bring out a reasonable expla

nation for the increased fecal TNF-a levels in 
Crohn patients with both small and large bowel 

involvement(19). Furthermore, studies have 

proven that, histiocytes and macrophages in the 

small and large intestine have different morpho

logical and functional features(l0). In patients 

with colonic IBD, the normal colonic cells are re
placed totally by a different kind of macrophage 

group, which can be recovered completely by 
treatment(21). The variance in macrophage cell 

lines may also be responsible for the increased 

fecal TNF-a levels in Crohn's disease with gener
alized bowel involvement. 

In our study, a significant increase in fecal TNF

a levels was obtained in patients with active in

flammatory bowel disease, than those of the 

non-IBD group and controls (p<0.001). (Table I). 

Serum TNF-a levels did not show disparity in ei

ther group, when compared with controls. Fol

lowing treatment, fecal TNF-a concentrations re

turned to baseline levels. Serum TNF-a levels 

did not display a significant difference before 

and after treatment in IBD or non-IBD groups. 

No difference in fecal and circulatory TNF-a con
centrations was found among patients with ac

tive ulcerative colitis and crohn's disease. Al
though fecal TNF-a levels corralated well with 

colonic involvement in Crohn patients, correspond

ing serum TNF-a levels were not statistically dif
ferent in either group. In two Crohn's disease pa

tients with only small bowel involvement, fecal 

TNF-a concentrations were estimated as 6 and 8 

pg/gr, which were not quite different than values 
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obtained from patients in the non-IBD group. Fecal 
TNF-a levels also showed an increase in the non
IBD group; however this ratio is quite low with re
spect to the IBD group(max. 6 pg/gr). Therefore, it 
can be concluded that, low fecal TNF-a levels do 
not exclude active disease in Crohn patients with 
only small bowel involvement. In those patients, 
ESR, CRP and ileal fluid TNF-a (during colonosco
py) measurements may provide information about 
the severity of disease. In this study ESR and CRP 
levels were shown to increase in all patients with 
diarrhea, with the IBD group displaying a signifi
cantly prominent increase than the non-IBD group 
(Table I). Normal circulatory TNF-a levels showing 
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