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Summary

The impact of genetic risk factors in chronic
pancreatitis

Recent breakthroughs in understanding the etiology and
pathways toward pancreatic diseases, and especially acute
and chronic pancreatitis (CP), reveal that specific varia-
tion in the genomic DNA sequence of individuals strongly
influence their susceptibility to pancreatitis, the severity
and nature of the inflammatory process, and the likelihood
of various complications. The purpose of the study was to
assess the impact of genetic risk factors in the development
of CP in the Moldovan population and included 25patients
with relapsed and pseudotumoral CP and 30 healthy people
with PRSS1and SPINK1 gene polymorphism determination.
Venous blood being used as a sample, using the method of
polymerase chain reaction (PCR) and corresponding prim-
ers, at the Academy of Sciences Institute of Genetics. The
high frequency of mutant alleles in the gene that encodes
PRSS1cationic trypsinogen and the gene of the pancreatic
PSTI/ SPINK1 trypsin inhibitor detected in patients with
CP with recurrent and pseudotumoral form vs. healthy in-
dividuals indicates the importance of these mutations in the
development of the disease and requires prospective studies.
The assessment of genetic risk factors and their interaction
with other exo- and endogenous factors would enable the
prevention, early diagnosis and reduction of risks in CP.

Keywords: chronic pancreatitis, PRSS1 mutations, SPINK 1
mutations.

Pe3zome

Bo3zoeiicmeue cenemuueckux gpaxmopoé pucka npu
XPOHUUECKUX NAHKPeamumax

Ilocneonue docmuoicenuss 8 NOHUMAHUU IMUOTOSUU U
nymetl p336umusi 3a00J1€6aHUll NOOIHCETYOOHUHOU Jiceresbl,
0COOEHHO ocmpo2o U XpoHuyeckoeo naukpeamuma (XI1),
NOKA3bl8AOM, YMO NOCIe008AMEIbHOCIb 2eHOMHOU
JIHK niodeti cunvHo énusem HA ux 60CNPUUMUUBOCTNL K
PA3BUMUI0 NAHKPEAmuma, Ha cepbe3HOCHb 6OCHATUMENbHO20
npoyecca u 8eposiImHOCMb PA3TUYHBIX 0C10dCHeHutl. L]envio
uccnedo8amUs Obio OYeHUMb POl 2eHeMUYECKUX PaKmopos
pucka 6 passumuu XI1 y nacenenus PM u exnouuno 25
nayuenmog ¢ peyuousupyroujell u nceeoomymopaibHoll
dopmamu XII ¢ onpedenenuem nonumopghusma eern PRSS1
u SPINKI. B xauecmse obpasya 6vi1a ucnoib308ana
BEHO3HOAA KPOBb, MEMOOOM NOIUMEPASHOU YENHOU peaKyuu
u coomgemcmsyowux npaiimepos 6 Mncmumyme I enemuxu
AHPM. Bovicokas wacmoma MymawmHulx aiieiell @ eeHe
PRSSI u PSTI/SPINKI, obnapysiceHHbIX Yy nayuenmos ¢
XPOHUYECKUM PeYUOUSUPYIOUWUM WU NCEBOOMYMOPATIbHbIM

GASTROENTEROLOGIE

17

NAHKPEeAMUmMom no CpagHeHuio co 300pPO8bIMU TUYAMU,
YKaszvleaem Ha 6aJCHOCMb 3MUX Mymayuil 6 pazeumuu
3abonesanus u mpebyem OONOTHUMENbHBIX UCCLE008AHUIL.
Oyenxa eenemuuecKkux (paxmopos pucka uux 63aumooeticmeus
¢ Opyeumu 9K30- U IHOOLEHHLIX (AKMOpamu no360aum
nposecmu RPOPUAAKMUKY, DAHHIOI OUAZHOCTUKY U CHUSUND
puck XI1.

Kntoueewte cnosa: xponuueckuii nankpeamum, Mymayuu
PRSS, mymayuu PSTI/SPINKI.

Introducere

Pancreatita cronica (PC) este o patologie pro-
gresiva, caracterizata prin fibrogeneza si dereglarea
functiei pancreatice. Vasta diversitate de factori
etiologici impune studierea lor mai profunda si
determinarea rolului fiecdruia dintre ei, precum si a
interactiuniilor lor in dezvoltarea PC. Studiile efec-
tuate in ultimele decenii au demonstrat ca factorii
genetici joaca un rol important in susceptibilitatea
pentru afectarea tesutului pancreatic, severitatea si
evolutia bolii si au deschis noi perspective in abor-
darea acestei patologii.

La momentul actual, sunt cunoscuti urmatorii
factori genetici, ce tin de PC:

Mutatii ale genei PRSS1, ce codifica tripsinoge-
nul cationic.

Mutatii ale inhibitorului pancreatic de tripsina
PSTI/SPINKT.

Mutatii ale genei proteinei reglatoare trans-
membranice a fibrozei chistice CFTR.

Mutatii ale genei PRSS2, ce codifica tripsino-
genul anionic.

Polimorfismul altor gene implicate in PC:
genele ce regleaza raspunsul imun (TNF-238A,
TNF-q, IL-1, IL-6, IL-1);

genele ce participa in metabolismul alcoolului:
alcool dehidrogenaza 2, aldehid dehidrogenaza
2, P450-2E1(CYP2E1), GSTM1, GSTT1;

UDP glucuronoziltransferaza (UGT1A7), gena
chimotripsinogenului C, deficitul de a1-
antitripsina.

Comfort V. si Steinberg A., in anul 1952, au fost
primii care au mentionat ca PC se poate acumula in
familiile selectate, sugerand un fundal genetic [4].
In 1996, mai multe grupuri de savanti au depistat
simultan o gend pentru pancreatita cronicd ereditara
in bratul lung al cromozomului 7 (7g35). Whitcomb
D.C.si coaut., in 1996, primii au indentificat mutatia
R117Hin exonul 3 al tripsinogenului cationic (PRSS,)
[18], care a fost independent confirmata de Férec C.
si coaut. [5], iar adoua mutatie a genei PRSS1-N21la
fost localizata in exonul 2, in anul 1997 [7].1n 1998 a
fost propusa o noua clasificare a mutatiilor genetice
umane, conform cdreia mutatiile R117H si N211 au




fost denumite, respectiv, R122H si N29I [2]. In perioa-
da ce a urmat au fost raportate peste 24 de mutatii
in gena tripsinogenului cationic, dar mutatiile R122
H si N29I ale genei PRSS, au fost apreciate ca fiind
cele mai frecvente mutatii asociate cu PC in Franta,
Germania, Marea Britanie, Japonia, Polonia, SUA,
Australia [12, 13, 16, 18] si nici un caz de PCE nu a
fost raportat in Africa.

Descoperirea, in 1996, a mutatiilor tripsinoge-
nului cationic, asociate cu pancreatita, au demon-
strat ca tripsinogenului ii revine rolul principal in
patogeneza pancreatitei umane [19]. Mutatia genei
ce codifica tripsinogenul cationic (PRSS,), localizata
in bratul lung al cromozomului 7(7g35), reprezinta
tranzitia adeninei cu guanina (CGC — CAC); in con-
secintd, are loc substitutia argininei cu histidina in
pozitia 122 (R122H) in succesiunea aminoacidica
a enzimei. Aceasta mutatie este cauza dezvoltarii
rezistentei tripsinogenului la hidroliza, a autoacti-
varii necontrolate in cascada a tripsinogenului, cu
activarea ulterioara de catre acesta a altor proenzime
si autoliza tesutului pancreatic [4].

Ramane deocamdata incert mecanismul prin
intermediul caruia mutatia N29l duce la dezvoltarea
PE. Se presupune ca aceasta mutatie contribuie la
autoactivarea tripsinogenului, deregland interrela-
tia cu inhibitorul pancreatic de secretie a tripsinei
[6], sau impiedica inactivarea tripsinei, modificand
accesibilitatea sectorului initial al hidrolizei sale [3].
Mutatiile R122 H si N29I sunt autosomal-dominante
si determind dezvoltarea pancreatitei ereditare cu o
penetranta fenotipica de 80%.

Efectul mutatiilor in gena inhibitorului pan-
creatic de secretie a tripsinei (PSTI — Pancreatic
Secretory Tripsin Inhibitor), care este cunoscut si ca
inhibitorul proteazei serinice tip 1 Kazal (SPINK1 -
Serine Proteaze Inhibior Kazal type 1), in instalarea PC
a fost raportat in anul 2000 de catre Witt H. si coaut.
[171. Initial SPINK1 a fost izolata din pancreas, apoi
identificata in celulele producatoare de mucus ale
tractului gastrointestinal si intr-un sir de alte tesuturi,
inclusiv in plamani, ficat, rinichi, ovare, glande ma-
mare. PSTI/SPINK1 este sintetizat in celulele acinare
ale pancreasului, ambalat cu enzimele digestive in
granule secretorii si este capabil de a lega serina
tripsinei cu lizina centrului sau activ, pentru a forma
un complex stabil [15]. Deoarece raportul SPINK1/
tripsinogen este de 1/20, SPINK1 poate bloca doar
20% din activitatea tripsinului. In situatia in care
cantitatea sau activitatea SPINK1 este redusa, trip-
sinogenul se poate activa prematur in tripsind, cu
activarea ulterioara a altor enzime, cu afectarea
celulelor acinare si dezvoltarea pancreatitei [8, 9].
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Mutatiile SPINKT1 fisi exercita actiunea prin diferite
mecanisme: mutatia M1T, care distruge codonul de
start, are o ratd de mostenire ereditara dominanta,
iar mutatia N34S SPINK1, care este intalnita mai des
in PC, este autosomal-recisiva.

Exista o varianta genetica protectiva in gena
PRSS2 a tripsinogenului anionic, si anume codonul
G191R, care reduce susceptibilitatea pentru PC.

Astfel, prezinta interes evaluarea genelor im-
plicate in dezvoltarea PC in populatia heterogena
a RM.

Scopul lucrarii: evaluarea impactului unor fac-
tori de risc genetici in evolutia pancreatitei cronice
la pacientii din Republica Moldova.

Materiale si metode

Studiul a inclus 25 de pacienti cu PC, dintre
care: 20 - cu PC cu recidive (12 barbati si 8 femei),
cu varsta de 27-55 de ani (grupul A) si 5 - cu PC pse-
udotumorala (4 barbati si o femeie), cu varsta 36-54
de ani (grupul B). Grupul de control I-au constituit
30 de persoane practic sanatoase.

Diagnosticul de PC a fost stabilit in baza datelor
anamnestice, clinice si paraclinice (hemoleucogra-
ma; a-amilaza urinei; analiza biochimica a sangelui:
glucoza, a-amilaza, lipaza, proteina totald, albumina,
bilirubina, GGTP, FA, Ca; coprograma; elastaza-1 in
materiile fecale; ecografia abdominald; TC abdomi-
nala, ERCP). Ca speciment pentru determinarea po-
limorfismului genelor PRSS1 si SPINKT1 a fost folosit
sangele venos, cu utilizarea metodei de polimerizare
in lant (PCR) si a primerilor corespunzatori, in labo-
ratorul Institutului de Genetica al ASRM.

Rezultate si discutii

Rezultatele au demonstrat prezenta anamnezei
familiale de PC la 12 (60%) pacienti din gr. Asila 3
(60%) din gr. B.n gr. de pacienti cu PC cu recidive s-a
determinat prezenta alelelor mutante ale PRSS1 la
95% - 9 homozigoti (45%) si 10 heterozigoti (50%),
versus 60% - 1 homozigot (3,3%) si 17 heterozigoti
(56,6%) in grupul de control. Referitor la prezenta
alelelor mutante ale PSTI/SPINK1 in acelasi grup,
am obtinut urmatoarele rezultate: prezenta alelelor
mutante in 75% - 9 homozigoti (45%) si 6 heterozi-
goti (30%), vs 80% - 3 homozigoti (10%) si 21 (70%)
heterozigotiin grupul de control. Evaluarea grupului
de pacienti cu PC pseudotumorald a demonstrat pre-
zenta alelelor mutante ale PRSS1 in 100% cazuri— 1
pacient (20%) homozigot si 4 (80%) heterozigoti - si
a alelelor mutante ale PSTI/SPINK1 la fel in 100% - 2
(40%) pacienti homozigoti si 3 heterozigoti (60%).
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Figura 1. Prezenta alelelor mutante ale PRSST la
pacientii cu PC cu recidive
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Figura 2. Prezenta alelelor mutante ale SPINKT la
pacientii cu PC cu recidive

Insuficienta exocrina a fost confirmata la toti
pacientii, iar insuficienta endocrind — la 6 din gr. A
si la 2 din gr. B. Printre bolnavii cu diabet zaharat
(DZ) 40% au necesitat insulina si 60% antidiabetice
perorale.

De remarcat faptul cd, conform datelor din
literaturd, incidenta celei mai frecvent intalnite mu-
tatii N34S a SPINK1 este de aproximativ 1-2,5% in
populatia generala [10], dintre care aproximativ 1%
este heterozigota pentru N34S [17] si mai putin de
1% din purtatori dezvolta pancreatite [11, 20]. Frec-
venta mutatiei N34S este considerabil mai mare in
randurile pacientilor care dezvolta pancreatite, decat
printre cei sanatosi, iar rata asociatiei pancreatitei
este mai mare in tipul homozigot al mutatiei N34S
[8, 9], la persoanele sanatoase fiind detectata cu o
frecventa de 1/10.000.

Depistarea alelelor mutante ale genelor PRSS1
si SPINK1 la majoritatea pacientilor cu PC cu recid-
ive si pseudotumorald investigati, preponderent in
randul homozigotilor, demonstreaza rolul lor in sus-
ceptibilitatea pentru dezvoltarea acestei patologiei,
cu precadere la persoanele cu anamnestic familial de
pancreatita cronica.

Concluzii

1. Frecventa inaltd a alelelor mutante in gena
ce codifica tripsinogenul cationic PRSS1 si in gena
inhibitorului pancreatic de tripsind PSTI/SPINK1 la
pacientii cu pancreatita cronica cu recidive si forma
pseudotumorald, in raport cu persoanele sanatoase,
denota importanta acestor mutatii in dezvoltarea
bolii si necesita studiere de perspectiva.
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2. Evaluarea factorilor de risc genetici si a
interactiunii lor cu alti factori exo- si endogeni ar
permite prevenirea, diagnosticarea timpurie si re-
ducerea riscurilor in pancreatita cronica.

3. Rezultatele obtinute impun atentionarea
medicilor-practicieni asupra necesitatii depistarii
pacientilor cu anamneza familiala de pancreatita
cronicd, excluderea factorilor de risc si investigarea,
la necesitate, a statutului lor genetic.
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Summary

The authors conducted a genetic analysis of patients with
chronic pancreatitis in Ukraine. It turned out that more than
a quarter of patients had mutations of PRSSI, SPINKI,
CFTR genes. Peculiarities of combinations of ADH, ALDH,
CYP2E] genes, encoding enzymes involved in ethanol me-
tabolism, are revealed. Obtained data testify to the reason-
ability of continuing research in this field.

Keywords: chronic pancreatitis, genetic predisposition,
ethanol metabolism.

Pe3rome

T'enemuueckue mymauyuu y OonbHbIX XPOHUYUECKUM NAH-
Kpeamumom 6 YKpauHe

Aemopbl npoeenu 2eHemuyeckuil aHaiu3 y O0NbHbIX XPOo-
HUueckum nauxkpeamumom 8 Yxpaune. OKazanocs, 4mo
bonee uem y uemeepmu OObHBIX UMEIOM MECMO Mymayuu
2enoe PRSS1, SPINKI, CFTR. Buiagnenwvl ocobennocmu
xombunayuu eenos ADH, ALDH, CYP2EI, kooupyrousux
hepmenmel, yuacmsyrowue 6 memabonusme smarona. Ilo-

GASTROENTEROLOGIE

JIY4€eHHble oanmvie ceu()emeﬂbcmeylom o ueﬂecoo6pa3ﬂocmu
npO()OﬂcheHu}l UCCIe008AHULL 8 DMOM HanpaejleHuu.

Knrwuesoie crosa: XpOHulleCKuuv naxnkpeamum, ceHemude-
CKaA npedpacnOJloofceHHocmb, Memabonusm SManoud.

Introduction

Problem of chronic pancreatitis (CP) is one of
the most complex ones in medicine and particularly
in gastroenterology. Frequency of CP in the world
has doubled in the past 30 years, diagnostics and
treatment being difficult for general practitioners.
CP represents itself a serious medico-social problem,
predominantly able-bodied population suffering
from this disease while it leads to the decreasing
quality of patients’life, partial or full loss of working
capacity [5].

Except main etiological factors of CP (alcohol
abuse, biliary pathology), special attention has
been recently paid to the genetic predisposition.
Since active trypsin has the potential of driving the
pancreatic digestive enzyme activation cascade,
number of mechanisms are engaged in protection
of the pancreas and body from autodigestion. There’s
an occurrence of breach in the protection of acinar
cells due to the genetic mutations [1].

It was defined less than a decade ago that the
hereditary pancreatitis was a rare pathology of the
pancreas, clinically characterized by recurrent episo-
des of acute pancreatitis in the form of abdominal
pain and dyspeptic syndromes, gradually increasing
frequency and severity of relapses, increasing degree
of functional (exocrine and/or endocrine) pancreatic
insufficiency, burdened familial history, high risk of
pancreatic cancer. Now it should be admitted that
a wide range of possible associations of geno- and
phenotype of hereditary pancreatitis may vary from
direct autosomal dominant traits of the disease with
nearly complete penetrance (dominant cationic
trypsinogen (PRSS1) gene mutation) through mild
genetic risk factors without evidence of Mendelian
inheritance (pancreatic secretory trypsin inhibitor
(SPINK1), cystic fibrosis transmembrane conduc-
tance regulator (CFTR) gene mutations) to subtle
hereditary disease modifiers that can be identifi-
ed only in complex studies (genetic mutations in
chymotrypsin C, anionic trypsinogen (PRSS2), etc.).
Thus, identification of mutations in different genes,
particularly in PRSS1, PRSS2, SPINK1, keratin, etc., has
changed the understanding of CP pathophysiology,
to some extent having determined the significance
of influence of environmental factors on the degree
of penetrance of hereditary pancreatitis, severity of
its clinical symptoms and age of onset [1, 3].

Nowadays alcohol and drug addiction are
considered to be the most acute socially significant
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