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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 1) [1-5]. Different pathophysiologic mechanisms were
suggested and investigated. Nevertheless, the role of kallikrein-
kinin system components as the major mediators in the develop-
ment of these symptoms are still poorly explored. The peak of
investigations of the Kkallikrein-kinin 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 patho-
genesis of different types of inflammation, edemas and vessel walls
changes [8—14].

Kallikrein-kinin system activation is regarded now to have
adaptive sanogenetic value. But failure of the regulatory mecha-
nisms may lead to the non-controlled kininogenesis and subse-
quently to change the role of kinins from physiological adaptive to
potentially pathological [14-15].

Thus we suggested that kallikrein-kinin system might play an
important role in the pathogenesis of CRPS 1.

The objective: to evaluate the role of kallikrein-kinin system
in pathophysiologic mechanisms of CRPS 1.
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MATERIALS AND METHODS

We have investigated the function of kallikrein-kinin system
in 45 patients with CRPS 1. We divided them into two groups
accordingly to the duration of the disease. The 1% group consisted
of 21 patients with the early stages of the disease (6-8 weeks after
the trauma). The 2" group included 24 patients with the longer
duration of CRPS I (9-14 weeks after the trauma). We also car-
ried out investigations during the treatment process on the 21 and
45" days of treatment. The control group consisted of the 15
healthy volunteers.

There are no ideal diagnostic criteria of CRPS T 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 kallikrein-kinin system activity was estimated using the
level of prekallikrein (PK), activity of fast-reacting (FRI) and time-
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
T 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 T 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 par-
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 activ-
ity leads to the excess accumulation of kinins in the pathologic focus.

As it is shown in table 2, treatment of the patients from 1+
group (local non-steroidal anti-inflammatory remedies, elec-
troneurostimulation, antidepressants, anticonvulsants) had result-
ed in significant increase of the studied variables on the 215 day,
which had correlated to the clinical symptoms in the damaged zone
— decrease of pain and edema and increase of motion range. On the
45" day of the treatment physiologic activity of kallikrein-kinin
system returned to its normal level in those patients.
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Table 1

Indices of kallikrein-kinin system activity [arginine pmol / min /L]
Blood plasma
Components of kallikrein-kinin system proteolytic activity

Fast-reacting Time-dependent
inhibitors of plasma inhibitors of plasma
kallikrein (FRI) kallikrein (TDI)

Prekallikrei
n (PK)

(BPPA)

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 | 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 Il M 58,30 169,59 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

P, — statistical difference between control and group I; P, — statistical difference between group | and IlI; P, — statistical difference between control and group II.

Patients of 2" 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 15 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, moder-
ate intensity pain (VAS score 1-2), together with the ROM
decrease.

The data from the 2" group patients had shown the accumula-
tion of the components of kallikrein-kinin system in the injured
region which may be related to their metabolism and/or kininase
activity decrease.

Analysis of kininogenesis activity changes and sympathetic-
adrenal system state revealed their close interdependence. Thus
marked increase in kallikrein-kinin system activity on the early
stage of the disease developed on the background of norepineph-

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 kallikrein-
kinin system play an important role in CRPS T pathophysiologic
mechanisms and are dependent on sympathetic-adrenal system
activity.

Table 2

Indices of kallikrein-kinin system activity in GRPS | patients during treatment [arginine pmol / min /L]

Blood plasma

Fast-reacting

Time-dependent

Components of kallikrein-kinin system proteolytic activity Pr('e‘k(aFI’Ili(l;rei inhibitors of plasma inhibitors of plasma
(BPPA) kallikrein (FRI) 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

P, — statistical difference between initial indices and 21st day of monitoring; P, — statistical difference between initial indices and 45th day of monitoring;
P, — statistical difference between 21st and 45th days of monitoring.
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Ponb KannmMkpenH-KMHUHOBOW CUCTEMbI B
natoreHe3e KOMMJIEKCHOro PermoHapHoro
6onesoro cuipgpoma (KPBC 1)

A. BypbsiHoB, J1. XumnoH, B. KoTiok

Bocnasnenne, orek 1 M13MEHEHUS JIOKAJIbHON COCYIUCTON TTPOHUIIAE-
MOCTH — OCHOBOIIOJIATAIONINE YePTHl KOMILIEKCHOTO PETHOHAPHOTO
6osesoro cungpoma (KPBC I). Pojib KOMIIOHEHTOB KaJIMKPEMH-
KUHIHOBOI CHCTEMBI KaK OCHOBHBIX MEIMATOPOB B Pa3BUTUHU ITUX
IIPOIIECCOB U3YUYEeHA HEJLOCTATOYHO.

Ienv uccaedosanus: nzydenue poJiv KalJInKpenH-KHHUHOBOI crcTe-
MbI B naTo(husnosaornyecknx mexanuamax opmuposanus KPBC 1.
Mamepuanvt u memoodwi. ViccienoBan ypoBeHb MPeKaJINKPEHHA
(ITK), akTuBHOCTH GBICTOpEarupytouiero naruburopa (BPMN) u men-
JleHHO-pearupyiomero nurubutopa (MPI) nuasmennoro Kajm-
KPEnHa, a TaKKe MPOTEOTUTHYeCcKas akTHBHOCTH mradmbl ([TAIT) y
45 nanrenTtos ¢ KPBC I 1 15 310poBbIX 100POBOJIBIIEB.
Pe3yavmamur. Anann3 akTUBHOCTH KHUHOTEHE3a U CHMIIATO-ajipe-
HAJOBOI CHCTEMBI BBIABUJ MX TECHYIO B3anMocBs3b. [losyuennsie
HaMM Pe3yJIbTATHI NIOJTBEPKAAIOT JINTEPATYyPHbIC JIAHHBIC O 10J1aB-
JISTIONIEM BJIMSTHUHM CHMIIATHYIeCKOI HEPBHOII CHCTEMBI Ha KMHIHA3-
HYIO aKTUBHOCTb, YTO HPUBOJUT K HAKOIJICHUIO BA30aKTHBHBIX IIeTI-
THJIOB B MOBPEXICHHOM CerMeHTe KoHeuyHOoCTH. CHIDKeHMe Helipo-
reHHOTO BJiUsiHUs Ha Gosiee no3anux craausx KPBC I npusogur x
najeHnio 6a3ajibHOTO YPOBHS BbIIEICHHUs KUHIHOB.

3axnrouenue. MectHble ryMopasibHbie (DAKTOPBI, TaKHe KaK KOMIIO-
HEHTB! KaJIJIMKPENH-KIHITHOBOM CHCTEMBI UTPAIOT BasKHYIO POJIb B
natoreneze KPBC 1 u 3aBucaT oT akTHBHOCTH CUMITATO-aIPEHATIO-
BOIl CUCTEMBI.

Knioueevie caosa: xomniexcuviii pezuonaphviii 601e60U CUHOPOM,
KALTUKPEUH-KUHUHOBASL CUCEMA, CUMNAMO-A0PEHAN08As CUCTIEM.

Ponb kannikpeiH-kKiHiHOBOI cuctemMu y natoreHesi
KOMMJIEKCHOIO perioHapHoro 60JbOBOro CUHAPOMY
(KPBC 1)

O. Byp’saHoB, J1. XimioH, B. KoTiok

3anaseHHst, HAOPSIK Ta 3MiHU JIOKAJIBHOT IPOHUKHOCTI CYIMH — OC-
HOBHI PU3VKHU KOMILJIEKCHOTO PErioHapHOTO GOJIBOBOTO CHHIPOMY
(KPBC I). posib KOMIIOHEHTIB KaJlliKpeiH-KiHiHOBOI cucTeMu gk
OCHOBHMX Me/[iaTOPiB PO3BUTKY I[UX IPOIleCciB BUBYEHA HEJOCTAT-
HBO.

Mema docnidscenns: BUBYCHHS POJIi KaJIiKpeiH-KiHIHOBOI cHcTe-
Mmu y narodisionoriunnx mexanizmax popmysanus KPBC 1.
Mamepianu ma memoou. Jlocnizkeno piBeHb NpeKalikpeina
(ITK), aktuBHicTh WBUAKO pearyiodoro inribitopa (IIIPI) ra
noBiznbHO pearyiodoro inribitopa (ITPI) miasmoBoro kautikpeiny, a
TAKOK MpoTeoaiThuyHa akTuBHicTb tiasmu (ITAIT) y 45 nanienris i3
KPBC Ti 15 310poBux 106pOBOJIBILIB.

Pesyavmamu. Ananisz akTUBHOCTI KiHiHOTEHE3Y i CUMIATO-apeHa-
JIOBOT cucTeMU BUSIBUB iXHIiN TicHUIT B3aeM03B 's130K. Ojepskani pe-
3yJbTaTU TiCHO KOPECHOHAYIOTh i3 JaHUMU JiTepaTypu IIpo
MPUTHIYEHHS CUMIIATUYHOIO HEPBOBOIO CUCTEMOIO KiHiHa3HOT aKTUB-
HOCTI, 10 IPU3BOAUTD 10 HAKOIIMYEHHS Ba30aKTUBHUX IICHTUAIB B
VIIKO/PKEHOMY CETMEHTi KiHIiBKU. SHUKEHHS HePOTeHHOTO BILJIN-
By Ha Oinbur nisuix cragisx KPBC I npuBoants 10 naginms 6azaib-
HOTO piBHA KiHiHiB.

3axarouenns. Miciiesi rymopasibhi dhakropu, Taki, SK KOMIIOHEHTH
KaJIIKPeIH-KiHiHOBOI CuCTeMU BiJ[irpaloTh BasK/JMBY POJIb Yy I1aTore-
ne3i KPBC I Ta 3aiexars Biff AKTUBHOCTI CUMIIATOA[PEHATIOBOT CH-
CTeMHU.

Knouosi cnoea: xomnnexcrnuil pezionapuuii 601v08uUil CUHOPOM,
Kanikpein-Kininosa cucmema, CUMnAamo-aopenaiosa Cucmema.
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