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Abstract

AIM: To investigate the mechanisms of sulfasalazine
(SASP) in the treatment of ulcerative colitis (UC).

METHODS: Changes of pathological signs and histological
grading of 106 patients with active UC were observed
before and after the treatment with SASP, 1 g, thrice
daily for 6 wk.

RESULTS: The effect of SASP on the vasculitis in lamina
propria was 48.2% and 17.4% in the mild active UC
(P<0.001) and 68% and 26.7% in the moderate active
UC (P<0.001) before and after treatment. Fibroid necrosis
of vessel wall was found in one case of mild UC and two
cases of moderate UC before treatment and was not found
after treatment. No thrombosis was found in mild UC
before and after treatment, while thrombosis was found
in one case of moderate UC before treatment. The effect on
mucosal glandular abnormality was 30.4% and 13.0% in
mild UC (P<0.05), and 42% and 40% in moderate UC
(P>0.05) before and after treatment. The rate of eosinophil
infiltration was 98.2% and 80.4% in mild UC (P<0.01),
and 100% and 91.1% in moderate UC (P<0.05) before
and after treatment. The effect on crypt abscess was
21.4% and 4.4% in mild UC (P<0.05), and 48% and 13.3%
in moderate UC (P<0.001) before and after treatment.
The effect on mucosal pathohistological grading was
2.00+0.84 and 0.91+0.46 in mild UC (P<0.001), and
2.49+0.84 and 1.31+0.75 in moderate UC (P<0.001)
before and after treatment.

CONCLUSION: SASP can improve small vessel lesions
and crypt abscesses and reduce neutrophilic and eosinophilic
leukocyte infiltration in inflammatory mucosa of UC.
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INTRODUCTION

Ulcerative colitis (UC) is an inflammatory bowel disease
mainly characterized by inflaimmatory changes in mucosa
and submucosa of the rectum and colon. The continuous
inflammatory lesions commonly involve rectum and extend
to the proximal colon and even to pancolitis. The main
clinical manifestations are chronic relapsing diarrhea,
mucopurulent hematochezia and abdominal pain.

Though sulfasalazine (SASP) has been used to treat
active UC for more than 60 years, its mechanisms have not
been completely clarified"). The purpose of the present study
was to investigate the mechanisms of SASP in treatment
of active UC.

MATERIALS AND METHODS

Patients?

Following patients were enrolled in the study: patients
aged 14-69 years with chronic or relapsing diarrhea,
mucopurulent hematochezia, abdominal pain and systemic
symptoms, and extraintestinal presentations of their joints,
skin, eyes, mouth, liver, and gall bladder, as well as those
with inflammatory lesions of rectum and colon. Patients
with bacillary or amoebic dysentery, fungous or tuberculous
colitis, ischemic bowel disease, radiation colitis, Crohn’s
disease and large bowel cancer and those who did not
complete the course of treatment due to drug allergy or
quitted the study were excluded.

Objects of study

A total of 106 patients (50 males and 56 females) with
active UC were entolled in the study?. The ratio of male to
female was 0.98:1. Their age was 20-66 years (41.6111.4 years).
Fifty-six cases (22 males and 34 females) had mild UC, and
their age was 22-66 years (41.5£10.6 years). Fifty cases
(28 males and 22 females) had moderate UC, and their age
was 20-65 years (42.8112.1 years). There were no significant
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differences in their age, ratio of male to female and clinical
types between the two groups (P>0.05). Forty-six of fifty-six
cases of mild UC and 45 of 50 cases of moderate UC were
followed up.

Treatment

The patients received 1 g SASP thrice daily for 6 wk.
Endoscopy was carried out before and after treatment.
Biopsy specimens were taken at the same sites before and
after treatment.

Grouping
Patients were divided into two groups according to the
criteria of mild and moderate UCPE.

Endoscopy and mucosal biopsy

The colon and rectum wetre examined with electronic
colonoscope and 3-5 biopsy specimens were taken from
the most obvious inflammatory lesions on the left side of
colon ot rectum. The specimens were fixed in 40 g/L
formaldehyde and embedded in paraffin wax, then cut into
continuous sections and stained with hematoxylin and eosin.
Pathologic morphometry was analyzed by one pathologist
with double blind method. The final morphologic results
were obtained from the average of three observations under
a high power microscope.

Observed pathological itemst®

The following pathlogical items were observed: small vessel
lesions in lamina propria such as vasculitis, fibroid necrosis
of vessel wall, thrombosis and focal hemorrhage; mucosal
gland lesions including glandular abnormality, epithelial cell
regeneration, atypical hyperplasia, goblet cell depletion
(GCD) and Paneth cell metaplasia (PCM); inflammatory
cell infiltration in mucosal epithelium such as lymphocyte
hyperplasia, lymphoid follicular formation, eosinophils (Eos)
and plasmacytes; cellular stromal lesions including granulation
tissue formation, fiber tissue hyperplasia and pseudo-polyp;
crypt abscess.

Pathohistological grading criteria™®
Grade 0: no neutrophilic leukocyte infiltration in lamina

Table 1 Effect of SASP on small vessel lesions in lamina propria (n%)

propria; grade I: a small number of neutrophilic leukocytes
(<10/HPF) in lamina propria with minimal infiltration
of crypts; grade II: prominent neutrophilic leukocytes
(10-50/HPF) in lamina proptia with infiltration of more
than 50% of crypts; grade I1I: a large number of neutrophilic
leukocytes (>50/HPF) in lamina proptia with crypt abscesses;
grade IV: significant acute inflammation with ulcerations in
lamina propria.

Statistical analysis

Results were expressed as mean®SD. The data of two
groups were analyzed using independent and paired 7 test.
The counted data were expressed as rate or ratio, and
analyzed by y” test. All data were analyzed with SPSS10.0
software.

RESULTS

Effects of SASP on small vessel lesions in lamina propria
No significant changes were found in all specimens before
and after SASP treatment (P>0.05). The effect of SASP
on vasculitis in lamina propria was 48.2% and 17.4% in
mild active UC (P<0.001), and 68% and 26.7% in moderate
active UC (P<0.001) before and after treatment. Fibroid
necrosis of vessel wall was found in one case of mild UC
and two cases of moderate UC before treatment but was
not found after treatment. Thrombosis was not found in
mild UC before and after treatment, but was found in one
case of moderate UC before treatment and not found after
treatment (Table 1).

Effect of SASP on mucosal gland lesions

The effect of SASP on mucosal glandular abnormality was
30.4% and 13.0% in mild UC (P<0.05), and 42% and 40%
in moderate UC (P>0.05) before and after treatment. No
significant effect of SASP on epithelial cell regeneration,
atypical hyperplasia, GCD, and PCM was observed before
and after treatment (P>0.05, Table 2).

Effects of SASP on inflammatory cell infiltration
The rate of Eos infiltration was 98.2% and 80.4% in mild UC
(P<0.01), and 100% and 91.1% in moderate UC (P<0.05)

n Focal hemorrhage Vessel inflammation Fibroid necrosis Thrombosis

Before treatment (mild) 56 41(73.2) 27 (48.2) 1(1.8) 0
After treatment (mild) 46 25(54.3) 8(17.4) 0 0
Before treatment (moderate) 50 32(64.0) 34 (68.0) 2(4.0) 1(2.0)
After treatment (moderate) 45 22 (48.9) 12 (26.7) 0 0
Table 2 Effect of SASP on mucosal gland lesions (n%)

n Glandular abnormality Epithelial cell regeneration Atypical hyperplasia GCD PCM
Before treatment (mild) 56 17 (30.4) 19 (34.0) 8(14.3) 3(5.4) 0(0)
After treatment (mild) 46 6(13.0) 13(28.3) 2(4.4) 2(4.4) 1(2.2)
Before treatment (moderate) 50 21 (42.0) 15 (30.0) 15 (30.0) 12 (24) 2(4.0)
After treatment (moderate) 45 18 (40.0) 7(15.6) 8(17.8) 6(13.3) 0(0)
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Table 3 Effects of SASP on inflammatory cell infiltration (n%)

n Lymphocyte hyperplasia Lymphoid follicle Eos infiltration Plasmacyte infiltration
Before treatment (mild) 56 42 (75.0) 44 (78.6) 55 (98.2) 50 (89.3)
After treatment (mild) 46 30 (65.2) 32 (69.6) 37 (80.4) 37(80.4)
Before treatment (moderate) 50 37 (74.0) 35(70.0) 50 (100) 46 (92)
After treatment (moderate) 45 32(71.1) 26 (57.8) 41(91.1) 39 (86.7)

before and after treatment. No significant effects of SASP
on lymphocyte hyperplasia, lymphoid follicular formation
and plasmacyte infiltration wete observed before and after

treatment (P>0.05, Table 3).

Effect of SASP on cellular stromal lesions

No significant effect of SASP on granulation tissue formation,
fiber tissue hyperplasia and pseudo-polyp was found before
and after treatment (P>0.05).

Effect of SASP on crypt abscess

The effect of SASP on ctypt abscess was 21.4% and 4.4%
in mild UC (P<0.05), and 48% and 13.3% in moderate UC
(P<0.001) before and after treatment.

Effect of SASP on mucosal pathohistological grading

The effect of SASP on mucosal pathohistological grading
was 2.001£0.84 and 0.911+0.46 in mild UC (P<0.001), and
2.49140.84 and 1.311+0.75 in moderate UC (P<0.001) before
and after treatment (Table 4).

Table 4 Effect of SASP on mucosal pathohistological grade
(mean+SD)

n Mild n Moderate
Before treatment 46 2.00+0.84 45 2.49+0.84
After treatment 46 0.91+0.46 45 1.31+0.75

DISCUSSION

The common drugs used in treatment of patients with active
UC are still SASP and glucocorticoids. Sangfelt e /), used
prednisolone enema to treat active UC and showed that the
release quantity of neutrophil myeloperoxidase (MPO),
eosinophil cationic protein (ECP) and eosinophil peroxidase
(EPO) in enema liquid is correlated with their clinical,
endoscopic and histological activities before treatment. When
the patients respond to the treatment, theit MPO markedly
decreases, but ECP and EPO do not decrease. The results
suggest that glucocorticoids can reduce mucosal neutrophil
infiltration, but cannot improve Eos infiltration. The increase
of MPO is correlated with neutrophil-activated peptide-
intetleukin 8 and tumor necrosis factor-o!'”l.

The mechanism of SASP against active UC is that it
depresses the production of leukotrienes (LTs), prostaglandin
and free radicals""". SASP plays a role in the treatment of
active UC by interfering with synthesis of inflammatory
media. SASP can depress immune responses of immune
cells and prevent relapse of UC. But the mechanisms
have not been completely clarified!. Wright ez /", used

20 mg/100 mL sucralfate once ot twice daily to treat distal
active UC for 4 wk and showed that it can improve the
clinical, endoscopic and histological scores.

The present study using oral SASP to treat active UC
for 6 wk showed that it could improve small vessel
inflammation and crypt abscess in lamina propria of
inflammatory mucosa, decrease neutrophil and Eos
infiltration in mucosal epithelium, and decline the histological
grading after treatment. There was no fibroid necrosis of
vessel wall and thrombosis in all specimens after treatment.
Significant effect of SASP on mucosal glandular abnormality,
lymphocyte hyperplasia and lymphoid follicular formation,
plasmacytes infiltration and cellular stromal lesions was not
observed.

The insufficient mucosal blood supply and submucosal
vessel lesions are also the pathogenic factors for active UC.
SASP could improve mucosal small vessel lesions, crypt
abscess, mucopurulent hematochezia and mucosal
inflammation in patients with active UC, thus improving
and promoting the healing of inflaimmatory mucosa.

One cause of inflammatory lesions include all kinds of
hydrolase and cationic protein released from neutrophil granules
of damaged local tissues, which play an important role in
the coutse of inflammation of type III hypersensitivity!"¥.
The activated neutrophils produce active oxygen and several
active molecules that promote occurrence and development
of inflammation!. SASP could dectease neutrophil
infiltration and histological grading, thus decreasing the
production of inflammatory factors and improving
inflammation.

In this study, SASP obviously decreased mucosal Eos
infiltration. Mucosal Eos infiltration is associated with
chronic intestine inflaimmation®. Eos collected from the
inflammatory mucosa is attracted by immune complex and
Eos chemokine releases from mast cells. Eos could
synthesize prostaglandins E and E,, which restrain the
synthesis of histamine, neutralize hypersusceptibility and
inflammatory reactants. Eos accompanying degranulation
phenomena result from allergic reaction by main
degranulation way!""l. The number of Eos not only reflects
the degree of inflammation!®, but also is an important index
of prognosis!"”. Thete are mote acidophil granules in Eos’s
cytoplasm, containing four toxic cationic proteins: alkalescent
protein, ECP, neurotoxin and peroxidase, all of which have
toxic effect on normal cells™. Raab ez /", also confirmed
that there are more Eos infiltrating lamina propria of active
UC, and ECP obviously increases. The activation or
degranulation of Eos is correlated with mucosal inflammatory
responses. The changes in intestinal mucosa resulted from
Eos infiltration in the inflammatory mucosa that are activated
and cause mucosal lesions during degranulation and release



4438 ISSN 1007-9327 CN 14-1219/ R World J Gastroenterol ~ July 28, 2005 Volume 11 Number 28

of ECPR!,

In conclusion, SASP can effectively treat patients with
active UC and improve small vessel lesions, crypt abscesses,
and decrease neutrophil and Eos infiltration.

REFERENCES

1 Hu PJ. Ulcerative colitis. In: Ye RG: Internal medicine, 5nd ed.
Beijing: People Healthy Publishing House 2000: 428-434

2 The digestive academy of Chinese medical academy. Sugges-
tion of diagnosis and treatment regulation of inflammatory
bowel disease. Zhonghua Xiaohua Zazhi 2001; 21: 236-239

3  Gong EC, Liu CL, Shi XY. Pathological diagnosis and the
differential diagnosis of inflammatory bowel disease.
Zhonghua Xiaohua Zazhi 2001; 21: 233

4  Ou YQ, Zhang GY, Li SH. Diagnostic study of chronic non-
special ulcerative colitis: in 66 cases. Zhonghua Xiaohua Zazhi
1987; 7: 142-144

5 XiaB, Zhou Y, Luo N, Chen DJ, Zhou ZY. Biopsy and diagno-
sis of inflammatory bowel disease. Zhonghua Xiaohua Neijing
Zazhi 1996; 13: 276-278

6 QuHS, LvYM,Sun YK, Zheng J. Clinical pathological analy-
sis of 35patients with chronic non-special ulcerative colitis.
Beijing Yixueyuan Xuebao 1981; 13: 121-124

7 Truelove SC, Richards WC. Biopsy studies in ulcerative colitis.
Br Med J 1956; 6: 1315-1318

8  Pullan RD, Rhodes J, Ganesh S, Mani V, Morris JS, Willian
GT, Newcombe RG, Russell MA, Feyerabend C, Thomos GA.
Tansdermal nicotine for active ulcerative colitis. N Engl J Med
1994, 330: 811-815

9  Sangfelt P, Carlson M, Thorn M, Loof L, Raab Y. Neutrophil
and eosinophil granule proteins as markers of response to
local prednisolone treatment in distal ulcerative colitis and
proctitis. Am J Gastroenterol 2001; 96: 1085-1090

10 Raab Y, Gerdin B, Ahlstedt S, Hallgren R. Neutrophil mucosal
involvement is accompanied by enhanced local production of
interleukin-8 in ulcerative colitis. Gut 1993; 34: 1203-1206

11

12

13

14

15

16

17

18

19

20

21

Li DG, Liu YL, Liu HB. The abstract of academic conference
of chronic non-infective intestinal disease in China. Zhonghua
Xiaohua Zazhi 1993; 13: 351-353

Zheng JJ. Ulcerative colitis. In: Zheng JJ, Inflammatory bowel
disease, 1nd ed. Shanghai: Shanghai Publishing House of Litera-
ture of Science and Technology 1998: 24-43

Wright JP, Winter TA, Candy S, Marks IS. Sucralfate and meth-
ylprednisolone enemas in active ulcerative colitis: a prospective,
single-blind study. Dig Dig Sci 1999; 44: 1899-1901

Li BQ. Immune system, immune organ and immune cell. In:
Wu MY, Liu GZ, Medical immunology, 3nd ed. Hefei: Publish-
ing House of Chinese University of Science and Technology 1999:
45-46

Oshitani N, SawaY, Hara J, Adachi K, Nakamura S,
Matsumoto T, Arakawa T, Kuroki T. Functional and pheno-
typical activa-tion of leucocytes in inflamed human colonic
mucosa. J Gastroenterol Hepatol 1997; 12: 809-814

Bischoff SC, Wedemeyer J, Herrmann A, Meier PN, Trantwein
C, Cetin Y, Maschek H, Stolte M, Gebel M, Manns MP. Quan-
titative assessment of intestinal eosinophils and mast cells in
inflammatory bowel disease. Histopathology 1996; 28: 1-13
Wang ZM, Xu Y], Shi P. Observation on eosinophilic degranu-
lation in chronic ulcerative colitis. Zhongguo Gangchangbing
Zazhi 1994, 14: 6-7

Zhong YQ, Huang HR, Zeng ZY, Xing LC. Application of
eosinophils grading for the assessment of severity of patients
with active ulcerative colitis. Zhonghua Xiachua Zazhi 2004;
24: 559-560

Deng ZH, Xu DY. Laboratory items of assessment of activity
and treatment effect of chronic ulcerative colitis. Zhonghua
Xiaohua Zazhi 1992; 12: 292-293

Raab Y, Fredens K, Gerdin B, Hallgren R. Eosinophil activa-
tion in ulcerative colitis: studies on mucosal release and local-
ization of eosinophil granule constituents. Dig Dig Sci 1998;
43: 1061-1070

Makiyama K, Kanzaki S, Yamasaki K, Zea-Itiarte W, Tsuji
Y. Activation of eosinophils in the pathophysiology of ulcer-
ative colitis. J Gastroenterol 1995; 30(Suppl 8): 64-69

Science Editor Wang XL and Guo SY Language Editor Elsevier HK



