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Abstract. Background. The diagnosis of IgG4-associated sclerosing disease, IgG4-associatied condition, 
is based on a comprehensive evaluation of characteristic clinical, radiographic, serologic, histological and 
immunohistochemical features. The histopathological is the main examination in the diagnosis of IgG4-
associatied diseases. The purpose of the study was to evaluate the state of IgG4-positive plasma cells in the 
mucosa of the colon in patients with established morphological and endoscopic diagnosis of ulcerative colitis 
(UC) and Crohn’s disease (CD). Materials and methods. The study used biopsies material from 14 patients 
treated at the Institute of Gastroenterology, in the department intestine diseases, with established morphological 
and endoscope diagnosis of UC (8) and CD (6) in the acute stage. All patients had no evidence of autoimmune 
pancreatitis type I and II. Biopsy were fixed in 10.0% neutral formalin, dehydrated in alcohols of increasing 
concentration and embedded in paraffin for histological studies. Histological sections of 3–5 µm were colored 
with hematoxylin and eosin. There were used monoclonal IgG4 antibodies for immunohistochemical studies 
(Abcam, USA). Results. Our results show that with ulcerative colitis in 37.5 % of cases IgG4-positive plasma 
cells in the colon mucosa have not been identified. In 25 % of cases, sporadic IgG4-positive plasma cells were 
identified. In 37.5 % of cases, the groups of IgG4-positive plasma cells not exceeding 5 cells in one group were 
found. In Crohn’s disease, groups of IgG4-positive plasma cells were observed in all cases, in addition it should 
be noted that the group included 10 or more cells. Conclusions. It is shown that in UC, IgG4-positive plasma 
cells may be absent, solitary or gathered in small groups to 5 cells, and in CD, the groups consisting of 10 or 
more cells are observed.
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Introduction
Diagnosis of chronic inflammatory bowel disease (IBD) 

involves two main nosologies: ulcerative colitis (UC) and 
Crohn’s disease (CD), and is usually based on clinical, en-
doscopic, radiologic, histological studies. Such diagnostics 
of IBD remains unchanged, despite the appearance of new 
technologies [1–4]. Patients with UC usually have a uni-
form, continuous inflammation of colonic mucosa (CM), 
which extends proximally from the rectum [5]. In contrast 
to UC, in case of CD, as a rule, there are areas of CM in-
flammation alternating with non-inflamed areas. One of the 
important histological criteria for the difference between 
UC and CD is the presence of granulomas. Nevertheless, 
granulomas are found only in 40–60 % of cases of CD 
in specimens of resection and much less frequently in bio psy 

samples (15–36 %) [5]. In patients with IBD whose mani-
festations are limited to the colon and / or do not have a 
typical endoscopic or histological pattern, the difference be-
tween these two diseases is often difficult. Besides up to 15 % 
of patients with IBD are diagnosed with “undifferentiated 
colitis”, a term used for cases that can not be categorized as 
either CD or UC [6–8].

There is known the association of IBD with autoim-
mune pancreatitis (AIP), especially UC and AIP type I as 
IgG4-sclerosing disease. In fact, the diagnosis of groups 
of IgG4-sclerosing diseases is based on a combined assess-
ment of typical clinical, radiologic, serological, histological 
and immunohistochemical characteristics. At the same time 
histopathological research belongs to the first place in the 
diagnosis of IgG4-associated diseases. The identification 
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Figure 2 — sigmoid colon of the patient with estab-
lished diagnosis of UC in the acute stage. Immuno-
histochemical reaction of single IgG4-PPC. The sam-

ples are colored with hematoxylin (× 400)

Figure 1 — sigmoid colon of the patient with estab-
lished diagnosis of UC in the acute stage. Immuno-
histochemical reaction to the detection of IgG4-PPC 
is absent. The samples are colored with hematoxylin 

(× 400)

of three main histological signs in the affected organ allows 
one to precisely diagnose the disease: 1) dense lymphoplas-
matic infiltrate, 2) multi-stage fibrosis and 3) obliterating 
phlebitis [9, 10]. The increase in the ratio of IgG4-positive 
plasma cells (PPC) to IgG-PPC in the affected organ in-
creases the diagnostic significance of this sign by more than 
30 % [9].

The interest in the study of the significance of IgG4-PPC 
tissues is now widely recognized both association for study 
of IBD and association of pancreatologists. Although infil-
tration of IgG4-PPC of the colonic mucosa is described in 
patients with AIP, it remains unclear now whether IgG4-po-
sitive colitis exists as an independent nosological form [14].

The concentration of IgG4 immunoglobulin is known 
to be normally lower than that of other IgG subclasses and 
to be less than 5 % of the total amount of IgG in serum. 
An increase in the concentration of IgG4 subclass immuno-
globulins in serum is detected in a number of diseases caused 
by infiltration of organs by plasma cells secreting IgG4. At 
present, allergic and autoimmune theories of the pathogene-
sis of IgG4-associated diseases are discussed. The etiologi-
cal relationship of AIP type I with H. pylori infection is dis-
cussed with the development of an autoimmune response to 
H. pylori antigens on the background of the existing defi-
ciency of regulatory T-lymphocyte function [16]. Other au-
thors proposed a hypothesis of the development of an exces-
sive immune response in patients to their own microflora of 
the gastrointestinal tract [18]. Immunological mechanisms 
of AIP development are indicated by the deposition of im-
munocomplex deposits along the basal membranes of pan-
creatic acini and tubular apparatus of kidneys.

It is also known that AIP type I, seropositive form, 
is closely associated with an elevated serum IgG4 (over 
1.35 g/l), as well as infiltration of pancreatic tissue 
IgG4-PPC. The detection of more than 30 IgG4-PPC 
in a large field of view (× 400) is known to indicate AIP 
type I [10]. At the same time, as the prevalence of IBD in 
the general population is 0.4–0.5 %, K. Ravi and co-authors 
diagnosed UC in 5.6 % of cases among 71 patients with 
AIP [11]. In another group of observation among the 85 pa-
tients with AIP there was detected IgG4-positive colitis was 
in 2 patients (2.4 %) [15]. Also, there were noted longer inju-
ries and more severity of IBD in patients with AIP [12, 13].

Aim of study: to study the state of IgG4-PPC in colonic 
mucosa in patients with established morphological and en-
doscopic diagnosis of ulcerative colitis and Crohn’s disease.

Materials and methods
The study used biopsy material from 14 patients with 

established morphological and endoscopic diagnosis of UC 
(8 patients) and CD (6 patients) in the acute stage who un-
derwent treatment in the Gastroenterology Institute in the 
department of intestinal diseases. The presence of signs 
of AIP type I and II was the exclusion criterion. For histo-
logical studies, biopsies were fixed in a 10.0 % solution of 
neutral formalin, dehydrated in alcohols of ascending con-
centration, and poured into paraffin. Histological sections 
3–5 μm thick were stained with hematoxylin and eosin, and 
the PAS-reaction was performed. For immunohistochemi-

cal studies, rabbit monoclonal antibodies to human IgG4 
(Abcam, USA) were used. The IgG4-PPC count was per-
formed with an increase of × 400, in the zones of maximum 
cell concentration.

Results and discussion
The results of our studies showed that in patients with 

UC in 37.5 % of cases IgG4-PPC in CM were not detected 
(fig. 1).

In 25.0 % of cases there were detected single IgG4-PPC 
(fig. 2).

In 37.5 % of cases there were detected groups of 
IgG4-PPC not exceeding 5 cells in one group (fig. 3).

As for CD, in this disease groups of IgG4-PPC were ob-
served in all cases studied by us, besides it should be noted 
that the groups included 10 or more cells (fig. 4).

In our study there were shown the morphological fea-
tures of IgG4-PPC localization in CM in patients with UC 
and CD. These results may indicate the involvement of au-
toimmune mechanisms in the development of IBD. It is 
known that in the normal state there are no IgG4-PPC in 
organs and tissues. The fact that IgG4-PPC were not de-
tected in 37.5 % of patients with established diagnosis of UC 

Figure 3 — sigmoid colon of the patient with estab-
lished diagnosis of UC in the acute stage. Immuno-
histochemical reaction of detection of IgG4-positive 
groups of plasma cells. The samples are colored with 

hematoxylin (× 400)
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may indicate mild forms of the disease. At the same time, 
in 62.5 % of patients with the same diagnosis we observed 
single IgG4-PPC or a group of cells, which in turn may in-
dicate the severity of the course of the disease.

In conclusion, we would like to draw your attention to 
the fact that immunohistochemical detection of IgG4-PPC 
in CM helps to search for diagnostic differences between 
UC and CD.

Conclusions
1. The determination of IgG4-PPC in CM allows one to 

recognize IgG4-positive (up to 5 IgG4-PPC at large field of 
view) and IgG4-negative form (0 IgG4-PPC at large field of 
view) in patients with UC.

2. The immunohistochemical detection of IgG4-PPC in 
CM can help in creating a distinction between UC and CD 
(more than 10 IgG4-PPC at large field of view in patients 
with CD).

3. The obtained results testify to the involvement of 
IgG4-PPC in the pathogenesis of chronic IBD.
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Гайдар Ю.А., Аржанова Г.Ю., Галенко А.П.
ДУ «Інститут гастроентерології НАМН України», м. Дніпро, Україна

Стан Igg4-позитивних плазматичних клітин у слизовій оболонці товстої кишки 
при хронічних запальних захворюваннях кишечника

Резюме. Мета роботи: вивчити стан IgG4-позитивних плаз-
матичних клітин у слизовій оболонці товстої кишки в паці-
єнтів із встановленим морфологічним і ендоскопічним діа-
гнозом неспецифічного виразкового коліту (НВК) та хвороби 
Крона (ХК). Матеріали та методи. У дослідженні був вико-
ристаний біопсійний матеріал від 14 пацієнтів із встановленим 
морфологічним і ендоскопічним діагнозом НВК (8 хворих) 
і ХК (6 хворих) у стадії загострення, які проходили лікування 
в Інституті гастроентерології у відділенні захворювань кишеч-
ника. Наявність автоімунного панкреатиту I і II типу була кри-
терієм виключення. Гістологічні препарати виготовляли стан-
дартним методом, забарвлювали гематоксиліном та еозином. 
Для імуногістохімічного дослідження використовували моно-
клональні IgG4-антитіла (Abcam, США). Результати. Отрима-

ні результати свідчать про те, що при НВК у 37,5 % випадків не 
були виявлені IgG4-позитивні плазматичні клітини в слизовій 
оболонці товстої кишки, у 25 % випадків визначені поодинокі 
IgG4-позитивні плазматичні клітини, у 37,5 % виявлено групи 
IgG4-позитивних плазматичних клітин, але не більше 5 клітин 
в одній групі. При ХК спостерігались групи IgG4-позитивних 
плазматичних клітин, що складаються з 10 або більше клітин. 
Висновки. При НВК IgG4-позитивні плазматичні клітини 
можуть бути відсутніми, а також можуть бути поодинокими 
або зібраними в невеликі групи до 5 клітин у кожній. При 
ХК спостерігаються групи, що складаються з 10 і більше 
IgG4-позитивних плазматичних клітин.
Ключові слова: IgG4-позитивні плазматичні клітини; не-
специфічний виразковий коліт; хвороба Крона

Гайдар Ю.А., Аржанова Г.Ю., Галенко А.П. 
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Состояние Igg4-позитивных плазматических клеток в слизистой оболочке толстой кишки 
при хронических воспалительных заболеваниях кишечника

Резюме. Цель работы: изучить состояние IgG4-позитивных 
плазматических клеток в слизистой оболочке толстой кишки 
у пациентов с установленным морфологическим и эндоскопи-
ческим диагнозом неспецифического язвенного колита (НЯК) 
и болезни Крона (БК). Материалы и методы. В исследова-
нии был использован биопсийный материал от 14 пациентов 
с установленным морфологическим и эндоскопическим диаг-
нозом НЯК (8 больных) и БК (6 больных) в стадии обострения, 
проходивших лечение в Институте гастроэнтерологии в отде-
лении заболеваний кишечника. Наличие аутоиммунного пан-
креатита І и ІІ типа являлось критерием исключения. Гистоло-
гические препараты изготовляли стандартным методом, окра-
шивали гематоксилином и эозином. Для иммуногистохимиче-
ского исследования использовали моноклональные IgG4-ан-
титела (Abcam, США). Результаты. Полученные результаты 

показывают, что при НЯК в слизистой оболочке толстой киш-
ки в 37,5 % случаев не были выявлены IgG4-положительные 
плазматические клетки, в 25 % случаев определены единичные 
IgG4-положительные плазматические клетки, в 37,5 % случаев 
выявлены группы IgG4-положительных плазматических кле-
ток, включающие не более 5 клеток в одной группе. При БК 
наблюдались группы IgG4-положительных плазматических 
клеток, состоящие из 10 или более клеток. Выводы. При НЯК 
IgG4-положительные плазматические клетки могут отсутство-
вать, а также могут быть одиночными или собранными в не-
большие группы до 5 клеток в каждой. При БК наблюдаются 
группы, состоящие из 10 и более IgG4-положительных плаз-
матических клеток.
Ключевые слова: IgG4-позитивные плазматические клетки; 
неспецифический язвенный колит; болезнь Крона


