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Abstract
AIM: To investigate the clinical significance of mucosal 
expression of suppressors of cytokine signaling 1 (SOCS1) 
and SOCS3 in human ulcerative colitis (UC).

METHODS: Biopsy specimens for histological analysis 
and mRNA detection were obtained endoscopically from 
the rectum of 62 patients with UC (36 men; age 13-76 
years). The patients were classified endoscopically 
according to Matts’ grade (grade 1 to 4). Expression of 
SOCS1 and SOCS3 mRNAs was quantified in samples 
by competitive reverse transcription-polymerase chain 
reaction (RT-PCR). GAPDH was used as an internal 
control for efficiency of RT-PCR and amount of RNA.

RESULTS: SOCS3 mRNA expression was significantly 
higher in inflamed mucosa of UC than in inactive mucosa. 
The level of expression was well correlated with the 
degree of both endoscopic and histologic inflammation. 
Interestingly, among the patients in remission, the group 
with relatively low expression of SOCS3 showed a higher 
rate of remission maintenance over a 12-mo period. In 
contrast, SOCS1 mRNA was expressed in both inflamed 
and non-inflamed colonic mucosa and was not correlated 
with the activity of colonic mucosa or prognosis.

CONCLUSION: These observations suggest that 
increased expression of mucosal SOCS3, but not of 
SOCS1, may play a critical role in the development of the 
colonic inflammation of UC.
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INTRODUCTION
Ulcerative Colitis (UC) is a c�ro�ic i��la��ator��c�ro�ic i�� la��ator�� 
bowel disease c�aracterized b�� a d��sregulated �ucosal 
i��u�e respo�se[1]. Ma��� c��toki�es are i�volved i� t�e 
i��u�opat�oge�esis o�  UC, but t�e i�porta�ce o�  
c��toki�e sig�ali�g i� UC is �ot �ull�� u�derstood.

T�e suppressors o�  c��toki�e sig�ali�g (��C�) are��C�) are) are areare 
a �a�il�� o�  protei�s t�at regulates t�e stre�gt� a�d 
duratio� o�  t�e c��toki�e sig�ali�g cascade. T�ere areT�ere are 
eig�t �e�bers o�  t�e ��C� protei� �a�il��: t�e c��toki�e-
i�ducible �H2 do�ai�-co�tai�i�g protei� (CI�) a�d 
��C�1 t�roug� ��C�7[2-7]. Accu�ulated evide�ce s�ows 
t�at ��C� protei�s ca� pote�tl�� block t�e Jak/�TAT 
pat�wa�� i� t�e pat�oge�esis o�  various i��la��ator�� 
diseases[8]. T�e �u�ctio�s o�  ��C�1 a�d ��C�3 �ave bee� 
well docu�e�ted i� �ouse colitis �odels. I� a dextra� 
sul�ate-i�duced �ouse �odel o�  colitis, ��C�3 expressio� 
was i�creased at da�� 5 a�d re�ai�ed �ig� �or 2 wk[9]. 
Tra�sge�ic �ice expressi�g a do�i�a�t-�egative �uta�t o�  
��C�3 s�owed i�creased p�osp�or��latio� o�  �TAT3 a�d 
su��ered a �ore severe colitis t�a� did wild-t��pe co�trol 
�ice[9]. I� a 2, 4, 6-Tri�itrobe�ze�e sulp�o�ic acid-i�duced 
�ouse �odel o�  colitis, ��C�1 expressio� was i�duced 
i� i�testi�al �ucosal l���p�oc��tes, a�d ��C�1 tra�sge�ic 
�ice developed colitis spo�ta�eousl�� wit� age[10]. It �as 
bee� alread�� reported t�at bot� ��C�1 a�d ��C�3 are 
expressed at high levels in the inflamed colonic mucosa of  
�u�a�s wit� UC[9,10], but �u�ctio�al sig�i�ica�ce o�  local 
��C� expressio� re�ai�s u�clear. T�e prese�t stud�� was 
u�dertake� to i�vestigate t�e relatio� betwee� levels o�  
SOCS mRNAs and degree of  inflammation in the colonic 
�ucosa o�  UC patie�ts.

MATERIALS AND METHODS
Subjects
�ur subjects were 62 patie�ts wit� UC w�o u�derwe�t 
colo�oscop��. T�e age o� t�e patie�ts ra�ged �ro� 13 toT�e age o�  t�e patie�ts ra�ged �ro� 13 to 



76 ��ears (�ea� + �D, 38.6 + 13.3 ��ears). �ectal lesio�s�ectal lesio�s 
were classi�ied �acroscopicall�� wit� e�doscopic Matts���� 
classification ��a�le �� (Table 1)[11]. Patie�t c�aracteristics are s�ow� 
i� Table 2.

A�ter e�doscopic observatio� b�� colo�oscop�� 
(450ZH; Fuji P�oto �ptical Co., Ltd, �aita�a, Japa�,, 
a�d/or 240Q; �l���pus Co., Ltd, Tok��o, Japa�), biops�� 
speci�e�s were obtai�ed e�doscopicall�� �ro� t�ese 
patie�ts �or �istologic a�al��sis a�d reverse tra�scriptio�-reverse tra�scriptio�-
pol���erase c�ai� reactio� (�T-PC�) assa��. T�e biops��PC�) assa��. T�e biops��) assa��. T�e biops�� assa��. T�e biops�� T�e biops��T�e biops�� 
specimens were fixed routinely in �0% �uffered formalin��, 
stai�ed wit� �e�atox��li� a�d eosi�, a�d diag�osed 
histologically according to histologic Matts�� classification�� classification classification 
(Table 1)[11].

Oligonucleotides 
For t�e a�pli� icat io� o�  ��C�1, a pair  o� PC�o�  PC�PC� 
pri�ers was s���t�esized. T�e seque�ces were 5����
-CCTTCCCCTTCCAGATTTGA-3�� �or t�e 5�� pri�er a�d 5���� �or t�e 5�� pri�er a�d 5�� �or t�e 5�� pri�er a�d 5���� pri�er a�d 5�� pri�er a�d 5����
-TCCTGGCTCCAGATACAGTT-3�� �or t�e 3�� pri�er. For�� �or t�e 3�� pri�er. For �or t�e 3�� pri�er. For�� pri�er. For pri�er. For 
t�e a�pli�icatio� o�  ��C�3, t�e seque�ces o� t�e pri�ers o�  t�e pri�ers 
were 5��-TCACCCACAGCAAGTTTCCCGC-3�� �or t�e 5����-TCACCCACAGCAAGTTTCCCGC-3�� �or t�e 5��-TCACCCACAGCAAGTTTCCCGC-3�� �or t�e 5���� �or t�e 5�� �or t�e 5���� 
pri�er a�d 5��-GTTGACGGTCTTCCGACAGAGATGC-3����-GTTGACGGTCTTCCGACAGAGATGC-3��-GTTGACGGTCTTCCGACAGAGATGC-3���� 
�or t�e 3�� pri�er. For t�e a�pli�icatio� o� GAPDH, t�e�� pri�er. For t�e a�pli�icatio� o� GAPDH, t�e pri�er. For t�e a�pli�icatio� o�  GAPDH, t�e 
seque�ces were 5��-AACATCATCCCTGCCTCTAC-3�� �or��-AACATCATCCCTGCCTCTAC-3�� �or-AACATCATCCCTGCCTCTAC-3�� �or�� �or �or 
t�e 5�� pri�er a�d 5��-TGGCAGGTTTTTCTAGACGG-3���� pri�er a�d 5��-TGGCAGGTTTTTCTAGACGG-3�� pri�er a�d 5��-TGGCAGGTTTTTCTAGACGG-3����-TGGCAGGTTTTTCTAGACGG-3��-TGGCAGGTTTTTCTAGACGG-3���� 
�or t�e 3�� pri�er.�� pri�er. pri�er.

Semi-quantitative RT-PCR 
Total �NA �ro� biops�� speci�e�s was isolated wit��ro� biops�� speci�e�s was isolated wit�was isolated wit�wit� 
a� ��eas�� Mi�i kit (Qiage�, �ale�cia, CA, U�A). First- ��eas�� Mi�i kit (Qiage�, �ale�cia, CA, U�A). First-
stra�d cDNA was s���t�esized �ro� 1 µg o�  total �NA 
wit� ra�do� 9-�ers i� a 20-s i� a 20- i� a 20-a 20-20--µL total reactio� volu�e. total reactio� volu�e. 
Be�ore cDNA s���t�esis, t�e �NA sa�ple was treated�NA sa�ple was treated 
wit� ��ase-Free D�ase (Qiage�) to eli�i�ate possible 
�alse positives due to residual ge�o�ic DNA. PC� wass due to residual ge�o�ic DNA. PC� was due to residual ge�o�ic DNA. PC� wasdue to residual ge�o�ic DNA. PC� was residual ge�o�ic DNA. PC� was 
per�or�ed i� triplicate i� 1010 µL reactio�s. GAPDH reactio�s. GAPDH 
was used as an internal control for efficiency of  R� and 
a�ou�t o�  �NA. A�pli�icatio� co�ditio�s co�sisted o�A�pli�icatio� co�ditio�s co�sisted o�co�ditio�s co�sisted o�s co�sisted o� co�sisted o�  
de�aturatio� �or 4 �i� at 94℃, a��eali�g �or 1 �i� ata��eali�g �or 1 �i� at1 �i� at �i� at�i� at 
65℃�� and a final extension for 7 min at 72℃. T�e sa�plesT�e sa�ples 
were amplified for 35 cycles. �CR products were run on 2%�CR products were run on 2% 

agarose gels co�tai�i�g 1 × TAE. A�ter electrop�oresis, 
�T-PC� products o� ��C�-1 (277 bp), ��C�-3 (590 bp),PC� products o�  ��C�-1 (277 bp), ��C�-3 (590 bp), bp), ��C�-3 (590 bp),bp), ��C�-3 (590 bp), bp),bp),, 
and GA�DH ��48� �p� were analy�ed and �uantified with �p� were analy�ed and �uantified with�p� were analy�ed and �uantified withwit� 
a U� Tra�sillu�i�ator (To��obo, Tok��o, Japa�) a�d NIH U� Tra�sillu�i�ator (To��obo, Tok��o, Japa�) a�d NIH 
i�age so�tware. Eac� sa�ple was i�vestigated i� triplicate. so�tware. Eac� sa�ple was i�vestigated i� triplicate.. Eac� sa�ple was i�vestigated i� triplicate.i� triplicate.triplicate.

Statistical analysis 
Data were a�al��zed wit� �tat�iew so�tware (Japa�ese 
versio�, Huli�ks, Tok��o, Japa�) o� a Maci�tos� Co�puter 
(Apple Co�puter,  Cuper ti�o, CA). Groups wereGroups werewere 
co�pared wit� �tude�t��s �tude�t��s��s t-test. Di��ere�ces were co�sidered 
statistically significant at P �� 0.05. Ti�e-to-relapse curves�� 0.05. Ti�e-to-relapse curves 0.05. Ti�e-to-relapse curves0.05. Ti�e-to-relapse curves Ti�e-to-relapse curves 
were derived wit� t�e Kapla�-Meier �et�od, a�d statistical 
significance was determined with the log-rank test.

RESULTS
Expression of SOCS3 mRNA in the colonic mucosa in 
patients with UC
��C�3 ��NA was detected i� t�e colo�ic �ucosa o�  patie�ts 
wit� UC (Figure 1A), co�siste�t wit� previous reports (Figure 1A), co�siste�t wit� previous reports co�siste�t wit� previous reports[12]. 
Upper level s�ows 4 cases o�  e�doscopic Matts 1, a�d lower 1, a�d lower1, a�d lower 
level s�ows 4 cases o�  Matts 3 a�d 4. Cases 1 to 4 wit� Matts 3 a�d 4. Cases 1 to 4 wit� Matts3 a�d 4. Cases 1 to 4 wit� Matts 
1 �ad low expressio� o�  ��C�3, a�d cases 5 to 8 wit� Matts 
3 a�d 4 �ad �ig� levels o�  ��C�3, as co�pared to expressio�as co�pared to expressio�co�pared to expressio�expressio� 
o�  GAPDH. Qua�titative a�al��sis revealed t�at expressio� o�GAPDH. Qua�titative a�al��sis revealed t�at expressio� o�Qua�titative a�al��sis revealed t�at expressio� o�  
SOCS3 mRNA was significantly higher in inflamed mucosa of  
UC t�a� i� i�active �ucosa (Figure 2A). ��C�3 ��NA levelst�a� i� i�active �ucosa (Figure 2A). ��C�3 ��NA levels i�active �ucosa (Figure 2A). ��C�3 ��NA levelsA). ��C�3 ��NA levels). ��C�3 ��NA levelslevels 
was also significantly correlated with histological Matts�� gradealso significantly correlated with histological Matts�� grade correlated wit� �istological Matts�� grade�� grade grade 
(Figure 2B).2B).).

Expression of SOCS1 mRNA in colonic mucosa in patients 
with UC
��C�1 ��NA was expressed i� bot� i��la�ed a�dexpressed i� bot� i��la�ed a�d 
u�i��la�ed UC �ucosa (Figure 1B); �owever, t�e level 
did �ot di��er sig�i�ica�tl�� (Figure 3A). T�e ��C�1 (Figure 3A). T�e ��C�13A). T�e ��C�1). T�e ��C�1 
��NA expressio� was all equall�� expressed co�paredexpressio� was all equall�� expressed co�pared was all equall�� expressed co�pared 
to GAPDH. Qua�titative a�al��sis s�owed t�at t�ere wasQua�titative a�al��sis s�owed t�at t�ere was 
�o correlatio� betwee� ��C�1 ��NA expressio� i� t�e 
colo�ic �ucosa a�d �istologic Matts�� grade (Figure 3B). �ucosa a�d �istologic Matts�� grade (Figure 3B).�ucosa a�d �istologic Matts�� grade (Figure 3B).e (Figure 3B).(Figure 3B).

Relation between SOCS1 and SOCS3 mRNA expression in 
patients with UC
Alt�oug� ��C�1 a�d ��C�3 are regulated b�� �a��� c��to-
ki�es, t�e relatio� betwee� ��C�1 a�d ��C�3 re�ai�s u�-

Table 1  Description of the criteria of Matts for endoscopic and 
histologic findings

Endoscopic Matts’ grades
   Grade 1---normal
   Grade 2---mild granularity of the mucosa,
   with mild contact bleeding
   Grade 3---marked granularity and edema of the mucosa,
   contact bleeding, and spontaneous bleeding
   Grade 4---severe ulceration of mucosa with hemorrhage
Histologic Matts’ grades
   Grade 1---normal appearance
   Grade 2---some infiltration of the mucosa or lamina
   propria with either round cells or polymorphs
   Grade 3---much cellular infiltration of the mucosa,
   lamina propria, and submucosa
   Grade 4---presence of crypt abscesses, 
   with much infiltration of all layers of the mucosa
   Grade 5---ulceration, erosion, or necrosis of the mucosa, 
   with cellular infiltration of some or all of its layers

Table 2  Characteristics of UC patients

Characteristics
Endoscopic Matts’ grade
 1  2  3   4

n 62 19 15 26   2
Sex (male/female) 36/26 11/8 10/5 13/13   2/0
Mean age (in years) (range) 38.6 

(13-76)
36.2 
(13-61)

39.1
(18-65)

40.1
(18-76)

37.0
(25-49)

Duration (in years) (range)   6.0
(0.1-29)

  4.7
(0.2-10)

  8.2
(0.1-20)

  5.6
(0.1-29)

  5.0
(1-9)

Type
   (total/left hemi/rectal) 42/10/10 14/1/4 10/4/1 17/4/5 1/1/0
Tx
   Steroid
   Azathioprine
   Leukocytapheresis

24
  7
  9

  5
  3
  3

  7
  1
  2

10
  2
  3

  2
  1
  1
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clear. T�ere�ore, we evaluated t�e relatio� betwee� expres-T�ere�ore, we evaluated t�e relatio� betwee� expres-expres-
sio� o�  ��C�3 a�d ��C�1 ��NA a�d �ou�d t�at t�ere��C�3 a�d ��C�1 ��NA a�d �ou�d t�at t�eret�ere 
was �o correlatio� betwee� ��C�1 a�d ��C�3 ��NA��C�1 a�d ��C�3 ��NA1 a�d ��C�3 ��NA a�d ��C�3 ��NA 
expressio� i� eac� colo�ic biops�� speci�e� (Figure 4). (Figure 4)..

Relation between expression of SOCS mRNAs and steroid 
use
Because treat�e�t wit� steroids is k�ow� to i��lue�ce 
several i��u�ological respo�ses, we i�vestigated t�e e��ectd t�e e��ect t�e e��ecte��ect 
o�  steroid use o� ��C� expressio�. T�ere was a te�de�c����C� expressio�. T�ere was a te�de�c���ere was a te�de�c��was a te�de�c�� 
�or expressio� o�  bot� ��C�1 a�d ��C�3 to decrease i�bot� ��C�1 a�d ��C�3 to decrease i�to decrease i� 
respo�se to steroid treat�e�t, but t�is di��ere�ce was �ot steroid treat�e�t, but t�is di��ere�ce was �ott 
statistically significant ��igure 5�.ly significant ��igure 5�. significant ��igure 5�. (Figure 5)..

Relation between clinical activity of UC and the level of 
SOCS
We exa�i�ed t�e relatio� betwee� t�e cli�ical activit�� a�dexa�i�ed t�e relatio� betwee� t�e cli�ical activit�� a�d t�e relatio� betwee� t�e cli�ical activit�� a�d 
expressio� o�  ��C� ��NAs. T�e cli�ical activit�� o� UC ��NAs. T�e cli�ical activit�� o� UC. T�e cli�ical activit�� o� UCT�e cli�ical activit�� o�  UC 
was evaluated accordi�g to t�e cli�ical activit�� i�dex (CAI),accordi�g to t�e cli�ical activit�� i�dex (CAI),t�e cli�ical activit�� i�dex (CAI),cli�ical activit�� i�dex (CAI), 
w�ic� is calculated as t�e su� o�  eac� para�eterpara�eter[13]. We 
�ou�d t�at ��C�3 ��NA expressio� correlated well wit���C�3 ��NA expressio� correlated well wit�well wit�wit� 
CAI, w�ereas t�ere was �o correlatio� betwee� ��C�1 
��NA a�d CAI (Figure 6).

Expression of SOCS mRNAs in predicting relapse of UC
To deter�i�e i�  evaluatio� o�  ��C� expressio� is use�ul 
�or predictio� o�  prog�osis �or UC, we c�ecked ��C�, we c�ecked ��C�ed ��C� ��C� 
��NA levels a�d CAI over a 12-�o period. Eig�tee� pa-a�d CAI over a 12-�o period. Eig�tee� pa-over a 12-�o period. Eig�tee� pa-. Eig�tee� pa-Eig�tee� pa-
tie�ts wit� UC i� re�issio� (CAI �� 1 or 2) were a�al��zeds wit� UC i� re�issio� (CAI �� 1 or 2) were a�al��zed wit� UC i� re�issio� (CAI �� 1 or 2) were a�al��zeda�al��zed 

�or rectal ��C� expressio� a�d �ollowed up. T�e patie�tsT�e patie�ts 
were assessed w�e� relapse occurred duri�g t�e 12-�o 
period. A relapse was de�i�ed as CAI > 2. No c�a�ge 
i� treat�e�t was �ade duri�g t�e stud��. T�ese patie�tsT�ese patie�ts 
were classi�ied i�to two groups, low a�d �ig�, accordi�g, accordi�g accordi�g 
to ��C� expressio� levels. Hig� ��C�3 was a ��C�3- expressio� levels. Hig� ��C�3 was a ��C�3-. Hig� ��C�3 was a ��C�3-was a ��C�3-��C�3-
to-GAPDH ratio o�  > 0.3, w�ereas low ��C�3 was a> 0.3, w�ereas low ��C�3 was a0.3, w�ereas low ��C�3 was awas a 
��C�3-to-GAPDH ratio o�  ≤ 0.3. Hig� ��C�1 was awas a 
��C�1-to-GAPDH ratio o� > 0.6, a�d low ��C�1 was aratio o� > 0.6, a�d low ��C�1 was a o�  > 0.6, a�d low ��C�1 was a 0.6, a�d low ��C�1 was a0.6, a�d low ��C�1 was awas a 
��C�1-to-GAPDH ratio o�ratio o�  ≤ 0.6. Patie�ts w�o �ad low Patie�ts w�o �ad lowatie�ts w�o �ad loww�o �ad lowlow 
levels o� ��C�3 (s o� ��C�3 ( o�  ��C�3 (n �� 14) re�ai�ed i� re�issio� �or t�e12-�� 14) re�ai�ed i� re�issio� �or t�e12- 14) re�ai�ed i� re�issio� �or t�e12-14) re�ai�ed i� re�issio� �or t�e12-re�ai�ed i� re�issio� �or t�e12- re�issio� �or t�e12-t�e12-
�o period, w�ereas patie�ts wit� �ig� levels o� ��C�3�ig� levels o� ��C�3s o� ��C�3 o�  ��C�3 
(n �� 4) �ad low rate o� �ai�tai�i�g a� existi�g re�issio��� 4) �ad low rate o� �ai�tai�i�g a� existi�g re�issio� 4) �ad low rate o� �ai�tai�i�g a� existi�g re�issio�4) �ad low rate o� �ai�tai�i�g a� existi�g re�issio�rate o�  �ai�tai�i�g a� existi�g re�issio� 
over t�e 12-�o period (Figure 7). T�ere was �o correlatio�Figure 7). T�ere was �o correlatio�igure 7). T�ere was �o correlatio�. T�ere was �o correlatio� 
betwee� ��C�1 level a�d re�issio� rate. No di��ere�ceslevel a�d re�issio� rate. No di��ere�cesa�d re�issio� rate. No di��ere�ces No di��ere�ces 
were �ou�d betwee� t�e �ig� a�d low ��C�3 groups i� 
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Figure 1  Expression of SOCS3 (A) and SOCS1 (B) mRNA in the colonic mucosa 
with UC. PCR was performed in triplicate for each sample. GAPDH was included 
as an internal control for efficiency of RT and amount of RNA. The colonic 
mucosae in cases 1 to 4 were shown endoscopically to be in remission and those 
in cases 5 to 8 were shown endoscopically to be active. 
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Figure 2  Relation between the degree of endoscopic (A) and histologic (B) 
inflammation and levels of SOCS3. The levels of SOCS3 mRNA were determined 
by quantitative RT-PCR. Box graphic top, bottom, and middle correspond to 75th, 
25th, and 50th percentiles (median), respectively. Bar shows 5th and 95th percentiles. 
The mean + SD of endoscopic Matts’ grade was 0.116 + 0.094 for Matts'1, 0.280 
+ 0.219 for Matts'2, and 0.673 + 0.599 for Matts'3 and 4. The mean + SD of 
histologic Matts’ grade was 0.038 + 0.048 for Matts’1, 0.124 + 0.102 for Matts'2, 
0.250 + 0.174 for Matts'3, 0.597 + 0.371 for Matts'4, and 1.039 + 0.821 for Matts'5. 
There was a significant correlation between SOCS3 expression in the colonic 
mucosa and Matts’ grade. 
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�istologic score, co�co�ita�t �edicatio�s, le�gt� o�  re-
�issio� prior to i�clusio� i� stud��, or �istor�� o�  �reque�c�� 
o�  relapses �or t�e i�dividual patie�ts. T�ese data suggest 
t�at �ucosal ��C�3 expressio� �a�� be a use�ul prog�os-

tic �arker �or t�e �ai�te�a�ce o�  re�issio� i� UC.

DISCUSSION
I� t�e prese�t stud��, we �ou�d t�at expressio� o� ��C�3prese�t stud��, we �ou�d t�at expressio� o� ��C�3stud��, we �ou�d t�at expressio� o�  ��C�3 
��NA is i�creased accordi�g to t�e degree o� �ucosal is i�creased accordi�g to t�e degree o� �ucosalaccordi�g to t�e degree o�  �ucosal 
inflammation in �C and that the level of SOCS3 may �ei� UC a�d t�at t�e level o�  ��C�3 �a�� be 
a use�ul prog�ostic �arker �or patie�ts wit� UC. T�esestic �arker �or patie�ts wit� UC. T�esetic �arker �or patie�ts wit� UC. T�ese 
findings suggest that SOCS3 has a significant role in �C.

I� t�is stud��, we �ou�d a close correlatio� betwee� 
��C�3 expressio� a�d t�e severit�� o�  bot� �acroscopic 
a�d �istologic i��la��atio� o�  UC. I� co�trast, ��C�1 
expressio� did �ot correlate wit� t�e severit�� o�  colo�ic 
i��la��atio�. Expressio� o�  bot� ��C�1 a�d ��C�3 
is i�duced b�� a wide variet�� o�  i��la��ator�� a�d a�ti-
i��la��ator�� c��toki�es, i�cludi�g IL-6, IL-12, IFN-γ, 
a�d IL-10[8]. We also �ou�d t�at t�ere was �o correlatio� 
betwee� t�e levels o�  ��C�1 a�d ��C�3. T�us, �ig� 
expressio� o�  ��C�3 �a�� �ot be a seco�dar�� e��ect 
o�  �ucosal c��toki�e i�ductio� due to i��la��ator�� 
respo�ses.

T�e pat�oge�esis o�  UC is still u�k�ow�, but t�ere 
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Figure 3  Relation between the degree of endoscopic (A) and histologic (B) 
inflammation and expression of SOCS1. Levels of SOCS1 mRNA were determined 
by quantitative RT-PCR. There was no correlation between the degree of 
inflammation and mucosal SOCS1 mRNA level.

Figure 4  Relation between expression of SOCS1 and SOCS3 mRNAs. SOCS1 
mRNA expression was not correlated with SOCS3 mRNA expression in colonic 
biopsy specimens.
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is accu�ulati�g evide�ce t�at T-�elper 2 (TH2)-skewi�g 
i��u�e d��sregulatio� �a�� be crucial i� UC. Fuss et al[14] 
reported t�at la�i�a propria l���p�oc��tes �ro� UC secrete 
large a�ou�ts o�  IL-5 co�pared to t�ose �ro� �ealt��� 
co�trols a�d Cro����s disease patie�ts. �ece�tl��, it was 
reported t�at la�i�a propria �o�o�uclear cells �ro�la�i�a propria �o�o�uclear cells �ro� 
patie�ts wit� UC produce large a�ou�ts o�  IL-13, �uc� 
�ore t�a� t�ose �ro� co�trol subjects or patie�ts wit�t�ose �ro� co�trol subjects or patie�ts wit��ro� co�trol subjects or patie�ts wit� subjects or patie�ts wit�s or patie�ts wit� 
Cro����s disease��s diseases disease[15]. Moreover, it was also reported t�atoreover, it was also reported t�at, it was also reported t�at 
IL-13 is t�e ke�� e��ector TTH2 c��toki�e i� UC t�at a��ects c��toki�e i� UC t�at a��ects 
epit�elial tig�t ju�ctio�s, apoptosis, a�d cell restitutio� tig�t ju�ctio�s, apoptosis, a�d cell restitutio�[16]. 
Take� toget�er, t�ese data all suggest t�at t�e TH2-t��pe 
i��u�e respo�se pla��s a crucial role i� t�e pat�oge�esis 
o�  UC.

��C�3 is expressed predo�i�a�tl�� b�� TH2 cells[17]. 
��C�3 �egativel�� regulates t�e IL-12 to �TAT4 T�1 pat�wa��s 
a�d is possibl�� required �or �ediati�g TTH2 respo�ses respo�sess[18]. 
I�teresti�gl��, �eki et al[19] described a stro�g correlatio� a stro�g correlatio� 
betwee� ��C�3 expressio� a�d t�e pat�olog�� o�  ast��a 
a�d atopic der�atitis, well-k�ow� Twell-k�ow� TH2-t��pe diseases, asas 
well as seru� IgE levels i� allergic �u�a� patie�ts. T�e��T�e�� 

also s�owed t�at ��C�3 tra�sge�ic �ice �ave i�creased 
TH2 respo�ses i� a� airwa�� ���perrespo�sibilit�� �odel 
s��ste�[19]. T�us, ��C�3 �as a� i�porta�t role i� regulati�g 
t�e o�set a�d �ai�te�a�ce o�  TH2-�ediated i��u�e 
diseases. �ece�tl��, it was reported t�at overexpressio� o�  
��C�3 i� lu�g t�roug� ade�ovirus ��C�3 ge�e tra�s�er 
e��a�ces IgG i��u�e co�plex-i�duced lu�g i�jur��[20]. 
SOCS3 expressed at high levels in inflamed mucosa may 
t�ere�ore �ave a pat�ologic role i� UC.

We �ave �ot exa�i�ed t�e cellular localizatio� o�  
mucosal SOCS3 expression. In mice�� it has �een confirmedt has �een confirmed 
t�at ��C�3 ��NA is expressed �ai�l�� i� ���perplasticis expressed �ai�l�� i� ���perplastic �ai�l�� i� ���perplastic 
epit�elial cells a�d la�i�a propria �o�o�uclear cells i�la�i�a propria �o�o�uclear cells i� i� 
D��-treated i��la�ed colo�i��la�ed colo�colo�[9]. Ha� et al[21] co��ir�edco��ir�ed 
t�at ��C�3 protei� is i�creased a�d localized pri�aril��localized pri�aril�� pri�aril�� 
i� la�i�a propria l���p�oc��tes wit� a lower level o�la�i�a propria l���p�oc��tes wit� a lower level o� wit� a lower level o�  
expressio� i� cr��pt epit�elial cells i� a �ouse �odel o�a �ouse �odel o�  
colitis. Accordi�g to our data, expressio� o� ��C�3expressio� o�  ��C�3��C�3 
��NA is well correlated wit� t�e degree o�  �istologic 
i��la��atio�. T�ere�ore, accu�ulatio� o� i��la��ator��accu�ulatio� o�  i��la��ator�� 
la�i�a propria i��u�e cells �a�� be o�e o�  t�e �ai� 
sources o�  i�creased ��C�3 ��NA. T�e correlatio�d ��C�3 ��NA. T�e correlatio� ��C�3 ��NA. T�e correlatio� ��NA. T�e correlatio�. T�e correlatio� T�e correlatio� 
betwee� ��C�3 expressio� a�d t�e severit�� o�  UC raises 
t�e possibilit�� t�at �ig� ��C�3 expressio� i� patie�ts 
�a�� be attributable to t�e accu�ulatio� o�  TTH2 cells i� cells i� 
t�e la�i�a propria, resulti�g i� exacerbatio� o�  �ucosal 
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i��la��atio�. Furt�er studies o� t�e cellular localizatio�Furt�er studies o�  t�e cellular localizatio� cellular localizatio� 
o�  ��C�3 are �eeded.are �eeded.

To explore t�e i�pact o�  �ig� expressio� o�  ��C�3, 
we exa�i�ed t�e relatio� betwee� t�e period o�  re�issio� 
a�d ��C�3 expressio�. T�e rate o�  re�issio� �ai�te�a�ce 
was sig�i�ica�tl�� �ig�er i� t�e low ��C�3 group t�a� 
i� t�e �ig� ��C�3 group �or 1 ��ear. T�is �i�di�g also 
suggests t�at �ucosal ��C�3 expressio� is �ot �erel�� t�e 
result of  inflammatory change. SOCS3 may �e involved in 
the progression of  the inflammation in �C.

Treat�e�t wit� steroids is k�ow� to a��ect cellular 
i��u�e respo�ses. We �ou�d t�at t�e patie�ts treated 
wit� steroids s�owed lower levels o� bot� ��C�1 a�d lower levels o� bot� ��C�1 a�dlower levels o�  bot� ��C�1 a�dbot� ��C�1 a�d 
��C�3 t�a� did u�treated patie�ts. It �as bee� reported t�a� did u�treated patie�ts. It �as bee� reported. It �as bee� reportedIt �as bee� reported 
t�at rat ��C�3 ge�e i� �epatoc��tes is dow�-regulated b�� 
glucocorticoids[22]. I� co�trast, re�oval o� adre�al steroids, re�oval o�  adre�al steroids 
b�� adre�alecto��� reduces ��C�3 ��NA a�d protei� 
levels[23]. It �as bee� reported t�at ��C�1 is i�volved i�It �as bee� reported t�at ��C�1 is i�volved i�t �as bee� reported t�at ��C�1 is i�volved i���C�1 is i�volved i�i�volved i� 
t�e respo�se o� leuke�ia cells to glucocorticoids o�  leuke�ia cells to glucocorticoids to glucocorticoids[24]. T�ese 
raise t�e possibilit�� t�at steroids �a�� directl�� regulate 
��C� expressio�. Targeti�g ��C�3 �a�� provide a �ovel 
strateg�� to UC.

I� su��ar��, our prese�t observatio�s suggest t�atour prese�t observatio�s suggest t�at 
�ucosal ��C�3 expressio� �a�� pla�� a critical role i� t�e 
development of  colonic inflammation associated with �C. 
Mo�itori�g o� rectal ��C�3 expressio� �a�� be a use�ul rectal ��C�3 expressio� �a�� be a use�ul 
�ea�s to evaluate prog�osis o� patie�ts wit� UC.prog�osis o� patie�ts wit� UC.sis o� patie�ts wit� UC.is o�  patie�ts wit� UC.
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