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Agir sepsis hastalarinin lenfositlerinde CBMN sitom yontemi ile ve plazmalarinda 80HdG
Olgimii ile kromozomal ve oksidatif DNA hasarmin arastirilmasi adli aragtirmama
desteklerinden dolay1 Erciyes Universitesi Bilimsel Arastirma Birimine Tesekkiir ediyorum.
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OZET

AMAC: Siddetli sepsis ve septik sokun patogenezi tam olarak net degildir. Reaktif oksijen
spesiyallerinin (ROS) rol oynadigi bilnmektedir. Biz ROS iligkili hasar1 ve kromozomal DNA

hasarini arastirmak istedik.
MATERYAL METOD:

Toplamda 51 hastay1 ¢alismaya aldik. 29 Hasta grubu 22 kontrol grubudur. Hastalar siddetli
sepsis septik sok oldugunda ve ve yine ayni hastalar hastaliktangiktiginda kan aldik. DNA nin
oksidatif hasarin1  8-hydroxy-2’-deoxyguanosine (8-OHdG) seviyesini vekromozomal DNA

hasarinida
acytokinesis-block micronucleus cytome (CBMN cyt) dlgerek degerlendirdik.
BULGULAR:

Binucleated (BN) frekansi siddetli sepsis ve septik sokta ve hastaliktan ¢iktiktan sonra artt1. 8-
OHG siddetli sepsis septik sokta artti. Siddetli sepsis septik sokta apopitosis artti. Hastalik-
tan ¢iktiktan sonra da devam etti. Nekrosis siddetli sepsis setik sokta ortaya ¢ikt1 ancak hasta-

liktan ¢iktiktan sonra devam etti.

SONUC:Siddetli sepsis septik sokta apopitosis ve nekrosis artti. 8-OHdG ve
Mikronukleus(MN) seviyeside artti.



ABSTRACT
PURPOSE:

Although the exact pathogenesis of severe sepsis and septic shock remains unclear, reactive
oxygen species (ROS) are known to play a role. In our study, we investigated ROS-induced
injury by analyzing oxidative and chromosomal DNA damage.

MATERIALS AND METHODS:

A total of 51 patients were included in the study, 29 in the patient group and 22 in the control
group. Blood samples were taken from patients in the patient group during severe sepsis or
septic shock, then again once they had recovered. Oxidative DNA damage was evaluated by
8-hydroxy-2'-deoxyguanosine (8-OHdG) levels, and chromosomal DNA damage was as-

sessed using a cytokinesis-block micronucleus cytome (CBMN cyt) assay that measured

RESULTS

The frequency of BN decreased during severe sepsis or septic shock, and increased after re-
covery. The level of 8-OHdG,increased with severe sepsis or septic shock. Apoptosis was
increased during severe sepsis and septic shock, and this increase also continued after recov-
ery. Necrosis increased with severe sepsis and septic shock, and decreased following disease

recovery.

CONCLUSIONS: In patients with severe sepsis or septic shock, apoptosis and necrosis were

increased along  with  increased MN  frequency and  8-OHdG  level.



GIRIS

Sepsis de inflamasyon ve antiinflamasyon ayni anda baslasa bile inflamasyon daha 6ndedir ve
bu durum organ hasarindan sorumludur (1). inflamasyonun apopitosi/nekrosiz yapici etkisi
mevcuttur(2). Sepside diger bir organ hasar1 yapan neden iskemik reperuzyon injury ‘si
sonucu olan oksijen ve reactive nitrogen species (ROS/RNS) o6nemli rol oynamaktadir.
Yukarda belitilen iki neden de organ yetmezligini apopitosis/nekrozis yolu ile yapabililer.
Aslinda apopitosis/nekrosis abarti inflamasyonun zararli etksini azlatabildigi gibi tam tersi
etki ile immiinsupresyona da sebep olabilir (3, 4). Viicutta oksidan/antioksidan dengesi
mevcuttur. Bu durum sepsis hastalarinda mitokondride ROS olusmasi1 sonucu bozulur ve
dokulara hasar veren oksidatif stress olusur. ROS mitokondride ortaya ¢ikar ve bunun
sonucunda oksidant/antioksidant dengesi bozulur ve bu durum oksidatif stresi ortaya ¢ikarir
(5, 6). ROS hiicrede hem piirin hemde pirimidin de hasar olusturabilir. ROS hiicrede DNA da
ve baz DNA olmayan kisminda hasar olusurdugu gosterilmistir (7, 8).Bu hasarlardan 6nemli
iki tanesi single strand break (SBD), doublestrand break(DBD) ortaya ¢ikar . Olusan DNA
hasar1 sonucunda DNA tamir mekanizmasi devreye girer ve hiicreyi tamir etmeye calisir (9).
Tamir mekanizmas1 enzimleri oksidatif hasar ile olusan 8-OHdG’1 DNA dan temizlemeye
calisir . Oksidatif hasarin iki biyobelirteci mevcuttur bunlar DNA hasar1 ve8-OHdG 1dr.
Oksidatif hasar tamir edilemez ise hiicre replike olmaya devam eder ve hasar devam etmis
olur (10). DNA hasar1 onucu olusan ve tamir edilemeyen hiicrelerdeki hasarli DNA
apopitosisi de tetikleyebilir(11). Iskemik hasar hiicrelerde apopitosis mi nekrosis mi olacagina
hiicrede ortaya ¢ikan oxidatif stresin boyutuna, ATP miktarina,oxidant/antioxidant durumuna
baglidir(12). Lenfositlerde apopitosisi ortaya ¢ikaran birka¢ yolak bilinmektedir. Ancak bu
apopitosisi agiklamayagaligsan yolaklar: tam olarak ortaya ¢ikarilamamistir (13). Calismamiza
ROS un etksisinden dolay1 organ yetmezligi olabilecek agir sepsis ve septik sok hastlarini

almay1 amagladik. Ayrica ¢alismamizi daha kapsamli test olan CBMN cyt assay yontemi ile

yapmay1 planladik. Sepsisde CBMN cyt yontemi ile yapilacak ilk caligmadir.

MATERYAL METOD

Calismamiz Erciyes finiversitesi Tip Fakiiltesi 3.basamak medikal ve cerrahi yogun
bakimlarda prospektifolarak gergeklestirildi. Etik kurul onami 2016/298 karar no ile alindu.
The study was conducted in accordance with the declaration of Helsinki and local laws,

depending on which afforded greater protection to the patients. Etik kurul onami alindiktan



sonra 01.01.2015 ile 01.01.2016 yili arasinda klinigimizde Agir sepsis/septik sok klavuzuna
gore tani almis hastalarin birinci derece yakinlarindan onam belgesi alind1 (14). i1k kan agir
sepsis/septik sok olan hastalardan alindi.ikinci kan hasta diizeldikten sonra alindi. Burada
diizelme hastalarda organ yetmezligi kalmamasi olarak diistintildii. Kontrol grubu da benzer

cinsiyet ve yasa dikkat ederek alindi.

Hastalar demografik bilgileri, yas kilo, boy, cinsiyet, giris apachen degeri, vazopressor
kullanip kullanmadigy, ilk kan alirken ve ikinci kan alirken beyaz kiire sayisi, prokalsitonin,
C-reaktif protein, kanPh, ilk kan laktati, ilka kan alirken sofa, yogun bakimda yatis siiresi,
hastane yatis siiresi, yogun bakim mortalitesi, hastane mortalitesi, yogun bakima yatis yeri, ilk

kan alis stiresi bakildi.

Lenfosit kultiiri

After informed consent had been obtained, heparinized blood samples (3-4 ml) were obtained
from patients at pre-treatment and after treatment and control subjects. Approximately 0.4 ml
of each sample was immediately cultured for 72 h at 37 °C in 5 ml of peripheral blood
karyotyping medium, with 2% phytohaemagglutinin-M (all from Biological Industries,
Kibbutz Beit Haemek, Israel). Two parallel cultures of blood from each subject were made to

determine intra-individual differences.
Cytokinesis-block micronucleus cytome yontemi ile ¢alisma

The cytokinesis-block micronucleus cytome(CBMN-Cyt) assay was performed as described
by Fenech(15) with some modifications. At 44. hour of incubation, cytochalasin-B (Sigma
Chemical Co, St. Louis, MO, USA) was added to cultures to give a final concentration of 3
ug/ml to block cytokinesis. The cultures were stopped at 72. hour, treated with hypotonic
solution (0.1 M KCI) for 4 minutes and fixed in two changes of methanol-acetic acid (3:1)
(16) . The fixed cells were spread onto glass slides and stained with 5% Giemsa for 10
minutes. All the slides were coded and blind read. In order to determine intra-individual
differences, different slides of two parallel cultures of one person were also prepared and

evaluated.

Published criteria for the selection of binucleated (BN) cells and identificationof CBMN-cyt
assay parameters were followed (16). To determine genomic damage, each subject was
analysed for the total number of MN, NBPs and NBUDs, while BN cells with two



macronuclei surrounded by cytoplasm and a cell membrane obtained from whole-blood
cultures were scored. The number of MN, NPBs and NBUDs was counted in 1000 BN cells
per subject. The frequency of BN cells containing one or more MN was also determined. The
number of necrotic and apoptotic cells wasscored in 1000 mononucleated cells per subject in
order to determine cytotoxicityin accordance with published CBMN-cyt scoring criteria (16).
In addition, the number of mono-, bi-, tri- and tetra- nucleated cells per 1000 viable
mononucleated cells was scored to determine cytostatic effects and the rate of mitotic division
in the peripheral blood lymphocytes of all subjects. The nuclear division index (NDI) was
calculated as NDI = [(M1 + 2M2 + 3M3 + 4M4)/N], where M1-M4 represent the numbers of
cells with 1-4 nuclei and N is the total number of viable cells scored (excluding necrotic and
apoptotic cells) (15-17)

Oksidatif DNA hasarii 6lgme

Heparinised blood samples (2-3 ml) for analysis of 8-OHdG were immediately centrifuged at
3000 rpm [1512 g] for 15 min at room temperature. The plasma was then stored in microtubes
at —80 °C until it was analysed. The 8-OHdG concentrations in plasma were measured by use
of an ELISA kit (Catalogue: NWK-8-OHdGO2;Northwest Life Science Specialties, LLC,
WA, USA) and the intra-assay coefficient ofvariation of the 8-OHdG assays was calculated to
be 5.9%. Plasma 8-OHdG concentrations were expressed in ng/ml. Calibration, curve fitting
and data analysis were done according to the instructions of the manufacturer.

istatistik

The Wilcoxon test from nonparametric tests was used to assess the differences in CBMN-cyt
assay parameters, plasma 8-OHdG concentrations and some clinical parameters among pre-
treatment and after treatment patients. The same parameters were also tested with the Mann—
Whitney U-test between patients and control subjects in both pre-treatment and after
treatment. The relationship between CBMN-cyt assay parameters, plasma 8-OHdG
concentrations, some clinical parameters and age was evaluated with Spearman correlation
analysis. A p value of <0.05 was considered to correspond with statistical significance. All
statistical analyses were performed by use of the SPSS for Windows statistical package,

version 15.0.

Bulgular: Hasta yas ortalamas1 66.21+£16.82 ( 15 kadin ve 14 erkek) ve kontrol yas ortalamasi
58.09+12.87 ( 13 kadin ve 9 erkek). Hasta grubunun giris apachee ortalamasi1 30.86+18.60 idi.



Hasta grubunda tedavi oncesi ile tedavi sonrasi kan Ph degeri harig (7.34+0.11 vs 7.38+0.08,
P>0.05) fark yoktu

MN frekansi (%) tedavi 6ncesi ve tedavi sonrasi arasinda fark vardi(2.25+0.79 vs 1.67+0.67,
P<0.001). MN frekansi1 (%) tedavi oncesi ile kontrol grubu arasinda (2.25+0.79 vs 1.08+0.57,
P<0.001, MN frekans1 (%) tedavi sonrasi ile kontrol grubu arasinda fark vardi. (1.67+0.67 vs
1.08+0.57, P<0.01). NPB frekansi (%) tedavi oncesi ile sonrasi arasinda fark vardi (1.45+1.02
vs 1.07+0.79, P<0.01). NBUD frekans1 (%) tedavi oncesi ve sonrasi arasinda (0.46+0.15 vs
0.40+0.12, P<0.05). NBUD frekans1 (%) tedavi oncesi ve kontrol grubu arasinda (0.46+0.15
vs 0.27+0.12, P<0.05) fark vardi. Apopitotik hiicre frekansi (%) tedavi 6ncesi Ve sonrasi
arasinda (4.21£3.15 vs 3.82+3.07, P<0.05) fark vardi. Apopitotik hiicre frekans1 (%) tedavi
oncesi ve kontrol grubu arasinda (4.21£3.15 vs 1.35+0.78, P<0.001) fark vardi. Apopitotik
hiicre frekans1 (%) tedavi sonrasi ve kontrol grubu arasinda (3.82+3.07 vs 1.35+0.78,
P<0.001) fark vardi.Nekrotik hiicre frekansi (%) tedavi dncesi ve sonrasi arasinda(4.75+3.61
vs 4.094+3.37, P<0.05) fark vardi. Nekrotik hiicre frekansi (%) tedavi oncesi ve control grubu
arasinda (4.75+3.61 vs 2.40+0.84, P<0.01) fark vardi. BN hiicre frekans: (%) inda tedavi
oncesi ve tedavi sonrast (25.98+11.04 vs 32.67+13.11, P<0.001) fark vardi. BN hiicre
frekans1 (%) inda tedavi oncesi ile control grubu arasinda (25.98+11.04 vs 31.14+6.25,
P<0.01) fark vardi. BNI agisindan kontrol grubu hem tedavi 6ncesine hastalarina gére hemde
tedavi sonras1 gruba gore yiiksekti. BNI tedavi 6ncesi ve sonrasi arasinda (1.22+0.08 vs
1.26+0.09, P<0.001) fark vardi. BNI tedavi oncesi ve kotrol grubu arasinda (1.22+0.08 vs
1.26+0.04, P<0.01) fark vardi. Plazma 8-OHdG Seviyeleri (ng/ml)tedavi 6ncesi ve kontrol
grubuna gore (3.71£2.52 vs 1.48+1.40, P<0.001) fark vardi. Yine v Plazma 8-OHdG
Seviyeleri (ng/ml) tedavi sonras1 ve control grubua gore (3.38+1.38 vs 1.48+1.40, P<0.001)
fark vardi.

TARTISMA VE SONUC

Calismamizda oksidatif hasarin belirteglerinden biri olan 8-OHdG saglikli kisilere gore
yiiksek seyretmis. Ancak agir sepsis/ septic sokta ki degeri agir sepsis/septic soktan hasta
ciktiginda ki degeri ile farki ¢cikmamistir. Bu durum bize oksidatif hasarin agir sepsis/septic

sokta arttigini1 gosterir ancak hastalar agir sepsis/septic soktan ¢iktiginda bile azalmamasi
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hasar devam ettigini gosterir. 8-OHAG oksidatif hasar1 gosteren oldukg¢a sensitive testlerden
biridir. Daha once yapilan bir ¢alismada iiriner 8-OHdG nin oksidatif hasarin belirteci oldugu
calistlmistir. Calismaya aldigimiz agir sepsis/septic sok hastalarinda oksidatif hasar ile
beraber apopitosis ve nekrosis artti. Agir sepsis/septic sok hastaligindan ¢ikan hastalarda
apopitosis hala devem ettmis ancak nekrozis devam etmemistir. DNA hasar1 bir kag farkli
yolak {izerinden apopitosis yaptigi gosterilmistir (18, 19). Sepsisli hastalarda absolut lenfosit
saymmui ile ilgili ¢alismalarda sepside lenfosit sayimi diisiik ¢ikmustir (20, 21). Le Tulzo ve
ark.larmin yaptig1 ¢alismada ise septic sok hastalarinda sepsis gore absolut lenfosit sayimi
daha diisiik ¢ikmistir (22). Lenfositlerin apopitosisi adaptif bir cevap olabilir ve counter-
regulatory mechanism y1 ortaya cikarabilirken tam tersi immunsupresyon yaparak oliimede
sebep olabilir (23). DNA hasar1 olarak ise MN frekansi hari¢ tiim DNA hasar belirtegleri
normale gelmistir. Agir sepsi/septic soktaki tiim hastalarda tedavi olduktan sonraki duruma
gore tim DNA hasar belirtegleri yiiksek seyretmistir. Sadece NBP frekansi hasta grubu
control grubuna gore farkli ¢ikmamis. Agir sepsis/septik sokun mortalitesi yiiksektir ve
patogenezi tam olarak bilinmemektedir. Sepsisin patogenzinin tam olarak ortaya cikarilirsa
tedavisi de mumkun olabilir. Sepsis de immiinsiipresyonun tedavisi ile ilgili caligmalar
mevcuttur (1). Calismamizin kisitliliklar ise hasta sayr az olmustur ve dlen hastalarin da

lenfositlerinde ¢alisma yapamadik.
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2.2 Figure 1 190 patients

were included
in the study

70 patients had
missing data in their
clinical files

A

64 patients did not
have severe sep-
sis/septic shock

56 patients were
eligible

27 patients died after
the first blood sample

v

Second blood
withdrawal was
performed in 29
natients

Table 1. Pre- and post-treatment values for blood parameters (mean + SD).

Pre-treatment Post-treatment P-value?

(Wilcoxon test)

Blood pH 7.34+0.11 7.38 £0.08 P>0.05
Blood lactate (mmol/L) [5.90 +6.91 1.37+0.34 P <0.001
Blood CRP(mg/L) 188.09 + 102.36 2.90+1.37 P <0.001

Blood WBC (microL ") | 17309.15 + 11688.65 | 8755.62 + 2381.476 | P < 0.001

Blood PCT (ng/L) 24.58 + 40.57 0.06 + 0.05 P <0.001

Blood SOFA score 8.45+2.81 0.79+1.30 P <0.001




CRP, C-reactive protein; WBC, white blood cell; PCT, procalcitonin; SOFA, Sequential Or-
gan Failure Assessment score.

P-values for comparison between the pre- and post-treatment values.
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Figure 2. Cytokinesis-block micronucleus cytome assay parameters (MN, NPB, NBUD,
apoptotic and necrotic cell frequencies) and 8-OHdG levels in pre- and post-treatment patients

and control subjects.

Controls Pre- Post- P-value * | P-value | P-value
(n=22) | treatment | treatment (Wil- b ¢
patients patients coxon | (Mann- | (Mann-
(n=29) (n=29) test) Whit- | Whit-
ney U ney U
test) test)
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MN frequency (%) 1.08+ |225+0.79 | 1.67 +£0.67 P< P< |P<0.01
0.57 0.001 0.001

NPB frequency (%) 087+ |145+1.02|1.07+0.79 | P<0.01 | P>0.05|P>0.05
0.43

NBUD frequency 027+ |046+0.15|040+0.12 | P<0.05|P<0.05|P>0.05

(%) 0.12

Apoptotic cell fre- 135+ |4.21+3.15|3.82+3.07 | P<0.05 P< P<

quency (%) 0.78 0.001 0.001

Necrotic cell fre- 240+ |4.75+361|4.09+3.37 | P<0.05|P<0.01|P>0.05

quency (%) 0.84

BN cell frequency 31.14 + 25.98 + 32.67 + P< P<0.01|P>0.05

(%) 6.25 11.04 13.11 0.001

NDI 126+ |1.22+0.08 | 1.26 +0.09 P< P<0.01|/P>0.05
0.04 0.001

Plasma 8-OHdG le- 148+ |3.71+252|3.38+1.38 | P>0.05 P< P<

vels (ng/ml) 1.40 0.001 0.001

Table 2. Cytokinesis-block micronucleus cytome assay parameters and 8-OHdG levels in

pre- and post-treatment patients and control subjects (mean + SD).

MN, micronucleus; NPB, nucleoplasmic bridge; NBUD, nuclear budding; BN, binucleated;

NDI, nuclear division index.

% P-value for comparison between the pre- and post-treatment values.

® p_value for comparison between the pre-treatment and control values.

P-value for comparison between the post-treatment and control values.
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