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Inflammation, edema and local vascular permeability changes
are essential features of the complex regional pain syndrome
type I (CRPS I). The role of kallikrein)kinin system compo)
nents as the major mediators in the development of these symp)
toms is poorly investigated.
The objective: to investigate the role of kallikrein)kinin system
in pathophysiologic mechanisms of CRPS I.
Patients and methods. We have investigated level of
prekallikrein (PK), activity of fast)reacting (FRI) and time)
dependent (TDI) inhibitors of plasma kallikrein, and blood plas)
ma proteolytic activity (BPPA) in 45 patients with CRPS I and
15 healthy volunteers. 
Results. Analysis of kininogenesis activity and sympathetic)
adrenal system revealed their close interdependence. Our data
corresponds well with the literature information about depres)
sive effect of sympathetic nervous system on kininase activity.
This leads to the accumulation of vasoactive peptides in the
injures segment of the extremity. Decrease of neurogenic
effects at the later stages of CRPS I leads to the fall of the basal
kininogenesis level.
Conclusion. Local humoral factors such as the components of
kallikrein)kinin system play an important role in CRPS I patho)
physiologic mechanisms and are dependent on sympathetic)
adrenal system activity.
Key words: complex regional pain syndrome, kallikrein$kinin sys$
tem, sympathetic$adrenal system.

Inflammation, edema and local vascular permeability changes are
essential features of complex regional pain syndrome type I

(CRPS I) [1–5]. Different pathophysiologic mechanisms were
suggested and investigated. Nevertheless, the role of kallikrein1
kinin system components as the major mediators in the develop1
ment of these symptoms are still poorly explored. The peak of
investigations of the kallikrein1kinin system fall within
1970–1990s. Not much has changed since that time.

There is the theory that bradykinin is the humoral factor that
supports interrelations between regulation of blood vessels tone
and rheological properties of blood. Its main role is the regulation
of arterial vessels microvasculature and precapillary sphincters [6,
7]. Vessels permeability changes are mediated by kinins and their
marked nociceptive effect are the important chain in the patho1
genesis of different types of inflammation, edemas and vessel walls
changes [8–14].

Kallikrein1kinin system activation is regarded now to have
adaptive sanogenetic value. But failure of the regulatory mecha1
nisms may lead to the non1controlled kininogenesis and subse1
quently to change the role of kinins from physiological adaptive to
potentially pathological [14–15].

Thus we suggested that kallikrein1kinin system might play an
important role in the pathogenesis of CRPS I. 

The objective: to evaluate the role of kallikrein1kinin system
in pathophysiologic mechanisms of CRPS I.

MATERIALS AND METHODS

We have investigated the function of kallikrein1kinin system
in 45 patients with CRPS I. We divided them into two groups
accordingly to the duration of the disease. The 1st group consisted
of 21 patients with the early stages of the disease (618 weeks after
the trauma). The 2nd group included 24 patients with the longer
duration of CRPS I (9–14 weeks after the trauma). We also car1
ried out investigations during the treatment process on the 21st and
45th days of treatment. The control group consisted of the 15
healthy volunteers.

There are no ideal diagnostic criteria of CRPS I at present. A
number of patients that meet some criteria of CRPS I, don’t meet
other criteria [16]. We used Breuhl’s criteria because of their
greater sensitivity [17–19]. Not so great specificity is balanced out
by exclusion of other diagnoses that could cause similar symptoms
with help of instrumental and laboratory methods of investigation.

Regional kallikrein1kinin system activity was estimated using the
level of prekallikrein (PK), activity of fast1reacting (FRI) and time1
dependent (TDI) inhibitors of plasma kallikrein, and blood plasma
proteolytic activity (BPPA). We investigated blood outflowing from
the distal regions of the extremities (from the extremity with CRPS
I symptoms and from the healthy contralateral extremity). 

RESULTS AND DISCUSSION
We noticed significant decrease of PK (43,2±9,6), decrease of

activity of FRI and TDI (FRI=7,91±1,54, TDI=0,68±0,28), and
increase of BPPA (75,31±3,87) in CRPS I at the early stages of the
disease. Contralateral extremity rates of PK were 169,59±4,7
(p<0,01). We also noted the decrease of FRI and TDI activity
(FRI=21,58±1,6; TDI=1,7±0,2), and increase of BPPA (53,3±5,2).
Contralateral healthy extremity figures were just a little bit
changed than these in the control group subjects (Table 1). This
fact may point to the overall activation of sympathicoadrenal and
cellular structures synthetizing Fletcher factor (prekallikrein).
The paradoxal decrease of prekallikrein and inhibitors of plasma
kallikrein in the blood outflowing from the distal regions of the
CRPS I extremities may be treated as kallikrein production
increase or as the condition of its level maintenance.

Intensive kallikrein synthesis decreases prekallikrein deposits.
Low activity of inhibitors develops due to their consumption and par1
ticipation in blood coagulation and fibrinolytic system. It promotes
the high level of kallikrein maintenance in the pathologic focus. This
complex of disturbances together with the decrease of kininase activ1
ity leads to the excess accumulation of kinins in the pathologic focus.

As it is shown in table 2, treatment of the patients from 1st

group (local non1steroidal anti1inflammatory remedies, elec1
troneurostimulation, antidepressants, anticonvulsants) had result1
ed in significant increase of the studied variables on the 21st day,
which had correlated to the clinical symptoms in the damaged zone
– decrease of pain and edema and increase of motion range. On the
45th day of the treatment physiologic activity of kallikrein1kinin
system returned to its normal level in those patients.
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Patients of 2nd group were studied in 2,5 and 3,5 months after
the beginning of treatment and demonstrated significant increase
in prekallikrein level (169,59±4,7), FRI (21,58±1,6) and
TDI (1,7±0,2) inhibitors of plasma kallikrein activity in contrast to
the 1st group patients. These parameters were increased even in
comparison with the control group (Table 1). Disease pattern in
these patients was characterized by the minor edema of the distal
segment of the injured extremity, the skin turgor decrease, moder1
ate intensity pain (VAS score 1–2), together with the ROM
decrease.

The data from the 2nd group patients had shown the accumula1
tion of the components of kallikrein1kinin system in the injured
region which may be related to their metabolism and/or kininase
activity decrease. 

Analysis of kininogenesis activity changes and sympathetic1
adrenal system state revealed their close interdependence. Thus
marked increase in kallikrein1kinin system activity on the early
stage of the disease developed on the background of norepineph1

rine increase. This fact points to the enhancement of neurogenic
adrenergic effects. We also noted the accumulation of precursors of
kallikrein and its inhibitors activity increase in the injured region
on late stages of CRPS I. These changes come along with the
decrease of epinephrine and norepinephrine release concurrently.
This interdependence represents adrenergic effects depression.

Our data corresponds with the other investigators information
about depressive effect of sympathetic nervous system on kininase
activity. This leads to the accumulation of vasoactive peptides in
the injures segment of the extremity. Decrease of neurogenic
effects at the later stages of CRPS I leads to the fall of the basal
kininogenesis level.

CONCLUSION
Local humoral factors such as the components of kallikrein1

kinin system play an important role in CRPS I pathophysiologic
mechanisms and are dependent on sympathetic1adrenal system
activity. 

Table 1
Indices of kallikrein"kinin system activity [arginine μmol / min / L]

P1 – statistical difference between control and group I; P2 – statistical difference between group I and II; P3 – statistical difference between control and group II.

Table 2
Indices of kallikrein"kinin system activity in CRPS I patients during treatment [arginine μmol / min / L]

P1 – statistical difference between initial indices and 21st day of monitoring; P2 – statistical difference between initial indices and 45th day of monitoring; 

P3 – statistical difference between 21st and 45th days of monitoring.

Components of kallikreinvkinin system

Blood plasma 

proteolytic activity

(BPPA)

Prekallikrei

n (PK)

Fastvreacting

inhibitors of plasma

kallikrein (FRI)

Timevdependent

inhibitors of plasma

kallikrein (TDI)

Groups Statistical key figures

Initial indices M 75,31 43,20 7,91 0,68

m 3,87 9,60 1,54 0,28

n 12 12 10 11

21st day M 23,50 164,70 17,09 1,31

m 6,70 2,20 1,82 0,25

n 18 18 12 12

P1 <0,001 <0,001 <0,001 <0,05

P2 <0,001 <0,001 <0,001 <0,001

45th day M 49,02 138,40 13,48 1,79

m 4,70 13,35 2,54 0,34

n 12 15 15 15

P3 <0,001 <0,001 >0,2 >0,1

Components of kallikreinvkinin system

Blood plasma 

proteolytic activity

(BPPA)

Prekallikrei

n (PK)

Fastvreacting

inhibitors of plasma

kallikrein (FRI)

Timevdependent

inhibitors of plasma

kallikrein (TDI)

Groups Statistical key figures

Control M 42,50 126,50 13,90 1,60

m 5,30 5,90 1,90 0,10

n 15 15 15 15

Group I M 75,31 43,20 7,91 0,68

m 3,87 9,60 1,54 0,28

n 12 12 10 11

P1 <0,001 <0,001 >0,5 <0,01

P2 >0,5 <0,01 <0,001 <0,01

Group II M 53,30 169,59 21,58 1,70

m 5,20 4,70 1,60 0,20

n 12 12 12 10

P3 <0,01 < 0,001 <0,001 <0,001
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Роль калликреинvкининовой системы в
патогенезе комплексного регионарного
болевого синдрома (КРБС І) 
А. Бурьянов, Л. Химион, В. Котюк

Воспаление, отек и изменения локальной сосудистой проницае1
мости – основополагающие черты комплексного регионарного
болевого синдрома (КРБС І). Роль компонентов калликреин1
кининовой системы как основных медиаторов в развитии этих
процессов изучена недостаточно. 
Цель исследования: изучение роли калликреин1кининовой систе1
мы в патофизиологических механизмах формирования КРБС І.
Материалы и методы. Исследован уровень прекалликреина
(ПК), активность быстореагирующего ингибитора (БРИ) и мед1
ленно1реагирующего ингибитора (МРИ) плазменного калли1
креина, а также протеолитическая активность плазмы (ПАП) у
45 пациентов с КРБС І и 15 здоровых добровольцев. 
Результаты. Анализ активности книногенеза и симпато1адре1
наловой системы выявил их тесную взаимосвязь. Полученные
нами результаты подтверждают литературные данные о подав1
ляющем влиянии симпатической нервной системы на кининаз1
ную активность, что приводит к накоплению вазоактивных пеп1
тидов в поврежденном сегменте конечности. Снижение нейро1
генного влияния на более поздних стадиях КРБС І приводит к
падению базального уровня выделения кининов.
Заключение. Местные гуморальные факторы, такие как компо1
ненты калликреин1кининовой системы играют важную роль в
патогенезе КРБС І и зависят от активности симпато1адренало1
вой системы. 
Ключевые слова: комплексный регионарный болевой синдром,
калликреин$кининовая система, симпато$адреналовая система. 

Роль каллікреїнvкінінової системи у патогенезі
комплексного реґіонарного больового синдрому
(КРБС І)
О. Бур’янов, Л. Хіміон, В. Котюк

Запалення, набряк та зміни локальної проникності судин – ос1
новні ризики комплексного реґіонарного больового синдрому
(КРБС І). роль компонентів каллікреїн1кінінової системи як
основних медіаторів розвитку цих процесів вивчена недостат1
ньо.
Мета дослідження: вивчення ролі каллікреїн1кінінової систе1
ми у патофізіологічних механізмах формування КРБС І.
Матеріали та методи. Досліджено рівень прекаллікреїна
(ПК), активність швидко реагуючого інгібітора (ШРІ) та
повільно реагуючого інгібітора (ПРІ) плазмового каллікреїну, а
також протеолітична активність плазми (ПАП) у 45 пацієнтів із
КРБС І і 15 здорових добровольців. 
Результати. Аналіз активності кініногенезу і симпато1адрена1
лової системи виявив їхній тісний взаємозв’язок. Одержані ре1
зультати тісно кореспондують із даними літератури про
пригнічення симпатичною нервовою системою кініназної актив1
ності, що призводить до накопичення вазоактивних пептидів в
ушкодженому сегменті кінцівки. Зниження нейрогенного впли1
ву на більш пізніх стадіях КРБС І приводить до падіння базаль1
ного рівня кінінів. 
Заключення. Місцеві гуморальні фактори, такі, як компоненти
каллікреїн1кінінової системи відіграють важливу роль у патоге1
незі КРБС І та залежать від активності симпатоадреналової си1
стеми.
Ключові слова: комплексний регіонарний больовий синдром,
калікреїн$кінінова система, симпато$адреналова система.
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