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The purpose of the study is to investigate therlorerhosis pathophysiological mechanisms in rais & investigate
the efficacy of pathogenetical correction of th@sghology using L—arginine aspartate and tivorExperimental studies
proved the lipid peroxidation involvement into tlxeer cirrhosis pathogenetic mechanisms. The dataioed indicate the
cellular apparatus of the blood participation ie fflathogenetic mechanisms of the hepatocytes kesidre data received in
morphological studies are comparable with the tesaf biochemical investigations confirming the fied concept of
pathological morpho-functional disintegration dey@hent in conditions of investigated pathology tisathe basis for the
multiple organ failure syndrome development. Théhats argue that the positive results of both Lirang aspartate and
tivortin using in experimental liver cirrhosis asepposed to be an experimental background of theaemacons clinical
efficacy testing.
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Treatment of patients with liver cirrhosis (LC) aitsl complications is one of the most difficult
problems of surgery, in particular, surgical hefmgyg and biliary surgery [10, 6]. According to tHO,
the frequency of LC is steadily increasing [12,.14¢cording to the results of pathological studieis
data differs from 1 to 11% [9, 15]. High LC incidmnis due to increased incidence of acute virahtigg
especially, type B, C, D, resulting in the hepatiarenchymal inflammatory-destructive process
transformation into chronic [2, 3, 8] with LC forti@n and other complications development [11]. kive
cirrhosis is accompanied by high mortality, entgriaccording to the WHO, up to 10 diseases with the
highest mortality [7].

To investigate the hepatic morpho—functional change created an experimental model of LC.
The blood serum and erythrocytes, hepatic and paticrparenchyma oxidative-antioxidant homeostasis
activity as well as structural changes in livecamditions of LC were studied. Taking into accosydtemic
disorders in patients with LC the rate of hepatoéa insufficiency progression, as well as thegtrent
occurrence of multiorgan failure syndrome with paatic, gallbladder, stomach lesions and vascular
component in this disease involvement into theglatiic process we suspected the influence of onleeof
typical pathological processes — inflammation -tha pathogenesis of these disease. Lipoperoxidation
activation is one of the body's response manifiestaito the alterative factors action that initiatgystemic
inflammatory response.

The purposeof the study is to investigate the LC pathophygiaal mechanisms in rats and to
investigate the efficacy of pathogenetical cormctof these pathology using L—arginine aspartate an
tivortin.

Materials and methods.The experiments were performed under conditiorthodnic experiment
on 180 male rats lines Wistar adult (over 6 monthsdy weight of (200+20) g, kept in conventional
vivarium conditions. Using random sampling, thenaals were divided into following groups: 1 group —
animals without simulated pathology (intact, n=1@hjch via a plastic probe were intragastricallgated
4 ml of solvent (refined sunflower oil); group arimals with simulated LC (n=80), which is a patwtal
condition was reproduced by introducing hepatotrqgiison — carbon tetrachloride, which produces a
direct cytolytic effect on the liver parenchymas@lution was prepared from pure (99.99 %) of thegdr
by the addition of refined sunflower oil in theicat:1 and was administered intragastrically usinastic
probe twice a week (Monday and Thursday) in a velwid ml for 10 weeks. Control of the formation of
experimental liver cirrhosis was carried out bygtiastic laparotomy with biopsy and subsequent
histological examination of the biopsy specimengrd@ip — rats (n=45) in which LC was modeled and L—
Arginine aspartate was performed (50 mg/kg, intriageeally [i.p.] daily during the whole period of
investigation; group 4 — rats (n=45) in which LCsmaodeled and pharmacological correction using
tivortin (100 mg/kg, i.p.) was carried out oncelgaiuring the whole period of investigation withopsy
and subsequent histological examination of thedyigpecimens.
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During the period of experience 21 animals diednfiacute liver failure, which was 26.3 % of the
total number of animals that modeled LC. Left 58 mahich after 12 h, 1, 3, 5 and 7 days after cemu
the simulation of the LC were taken from experimientThiopental sodium (100 mg/kg, i.p.) oberdose.
After euthanasia the blood and internal organatf were sent for biochemical study.

In a separate series of studies, after LC simulatid®0 rats euthanasia was performed after 1, 6,
12 h, 1, 3, 5 and 7 days. Blood was taken from alsrfeach group in a certain period of time coesist
out of 6 rats) [8] and the concentration of intediaée products of lipid peroxidation — Malondialgele
(MDA), Conjugated Dienes (CD) — and activity of iamtdant enzymes — Superoxidedismutase (SOD),
Glutathioneperoxidase, Glutathionereductase — weeshined by standard methods.

After euthanasia, the liver and pancreas were tdkem all animals, tissue samples were
homogenized in the environment of 10 mmol Tris—H@ffer (pH=7,4) at a ratio of 1:9. To obtain a doli
fraction, the homogenate was centrifuged for 10 atia speed of 3000 g (t = 022). Supernatant was
used to determine the concentration of MDA, CD &nel activity of antioxidant enzymes — SOD,
Glutathione peroxidase and Glutathione reductadee htermediate products of lipoperoxidation
concentration were determined by standard meth8@D activity was determined by the level of
inhibition of Nitro blue tetrazolium recovery in dhpresence of Nicotinamide adenine dinucleotide
(NADH) and Phenazine methosulfate; the activitgstiftathione peroxidase — by the velocity of oxidati
of glutathione in the presence of tert-Butyl hydrapxide; the activity of Nicotinamide adenine
dinucleotide phosphate (NAI) — Glutathionereductase — by the velocity of kexy oxygenated
Glutathione in the presence NA&H, the concentration of total Glutathione - by thethod described in
work [5], the content ofi-tocopherol - by the method [5].

To implement histological study the tissue matesias fixed in 10 % solution of neutral buffered
formalin. Further histological preparations wererfpened according to standard techniques [1].
Production of serial paraffin sections with a tmeks of 4—6 pum were carried out on the sliding obicne.
Staining preparations were made with hematoxilich @osin.

For document images of histological preparationsewiaken on the computer monitor using the
Delta Optical microscope and digital camera (Digfamera SCMOS) using software ToupWiew at
different magnifications.

Biochemical and morphological studies were perfarnre rats with LC, as well as rats were
administered L—Arginine aspartate (50 mg/kg, igmyl tivortin (100 mg/kg, i.p.) for medicinal purgss
which are characterized by antiinflammatory (duth&r antioxidant, membrane stabilizing, energyirsg
and other effects) and hepatoprotective properties.

The results were processed statistically usingvwae-ANOVA parametric criteria. p<0.05 was
chosen as the minimal criteria of reliability.

Results of the study and their discussionin the study of the liver structure in animals with
experimental LC it was found that the structurdepatic lobules was impaired. Central veins werkk we
visualized, their lumens were slightly expandeatamed a small amount of red blood cells. In ncases,
the lumens of sinusoidal capillaries were not det&cor were revealed only in centrolobular positio
Organization of hepatic lamina was impaired in vehlmbule. The cytoplasm of hepatocytes located in
centrolobular zone, the middle third of the lobaled periportally fields were changed, and the vast
majority of hepatocytes were light and empty, whickhe sign of ballooning degeneration. The mgjori
of hepatocytes contained nuclei, however, theybath visually and morphometrically decreased and
shrinked.

In individual cells on the background of destruetshanges of the cytoplasm nuclei were with
signs of caryopycnosis and caryolysis, indicatimg presence of dystrophic-necrotic manifestatidhe.
contours of the cells changed dramatically, the waajority increased, deformed, cell-to-cell juncis
were damaged. Portal tracts expanded mainly dileet@xpansion and plethora of vessels, mucoid and
fibrinoid swelling of blood vessels walls, perivatar edema and lymphoplasmacytic infiltration, the
formation of septal sclerosis (fig. 1), a minor arpion of the bile duct without visualization ofebi
pigments.

Histological examination of the liver of animalgthva simulated LC in the correction by L—Arginine
aspartate it was found that partial structure eflier parenchyma was significantly restored. Gemeins
were well visualized, with their lumnes slightlypaaded, remained moderately plethoric. Their lumesre
detected signs of venous congestion. Sinusoiddlarigs are moderately expanded. Organizatiorepfltic
lamina were restored in whole lobule. The cytoplasithe cells was structured. The vast majority of
hepatocytes contained nuclei, the relative amouidamaged cells was decreased. Cell-to—cell junsiio
the vast majority of cells were recovered.
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The regenerative activity of the tissues visuallgréased. Portal tracts remained expanded, mainly
due to the expansion and plethora of blood vesselslight expansion of the bile ducts, moderate
lymphohistiocytic perivascular infiltration with meed stromal collagenization. Perivascular edema
remained minor (fig. 2).

T4

Fig. 2. The structure of the liver of animals wit6 using L—
A significant expansion of portal tracts with th@rhation of septal Arginine Aspartate for the pharmacological cormetiExpansion of

sclerosis, perivascular edema and lymphoplasmadgfittration.
Dystrophic changes in hepatocytes. Staining witmdtexilin and
eosin. x100.

portal tracts mainly due to the expansion of blogssels and
lymphoplasmacytic infiltration. Reduction of dygttdc changes in
hepatocytes. Staining with hematoxilin and eosi00«

In animals with experimental LC after the introdantof Tivortin, the same with the introduction
of L-Arginine aspartate, but more pronounced, ndimagon of the liver morphological structure and
intraorganic vascular network was observed.

In the blood of rats with experimental LC signifitaaccumulation of MDA and CD was noted,
the absolute concentration of these substanceslfteours of the experience was, respective\g£06.8
nmol/l and 0.70+0.07 pumol/l, which is 1.9 times Qu301) and 1.7 times (p<0.01) exceeded the relevant
figures in the control group (table 1).

Table 1
Concentrations of lipoperoxidative products and advity of antioxidant enzymes in blood
of rats at different times after the LC simulation
Index Control The value of an index at the time of observatioeigi
group (n=9) [ 12 hours 1 day 3 days 5 days 7 days

MDA, nmol/l 1,41+0,11 2,6940,18*** 3,77+0,29*** 4,41+0,37** B6+0,26*** | 2,27+0,23**
CD, pmol/l 0,41+0,05 0,70+£0,07**| 0,86+0,08*4 0,97+0,11*%  040,07** 0,67+0,06*
Catalase, i.u. 1,92+0,13 1,31+£0.13* | 1,18+0,12**% 1,08+0,10**f 1]20,11** 1,49+0,14*
SOD, U/ml 2,79+0,17 1,68+0,16**| 1,56+0,14**% 1,48+0,13**f 1&40,17** 1,97+0,20*
Total gluta-thione, pmol 20,1+£0,6 15,7+£1,1* 15,1+1,0** 14,441 ,2** 15,6+1,3* 16,6%1,3
a—tocopherol, umol /ml 51,843,7 38,9+3,8* 35,943,5** 33,4+3,3** 36,2+3,7*| 37,3+3,6*

Notes: The difference of indexes compared to thogee control group are statistically reliablgp<0.05, ** — p<0.01, * * * p<0.001
(one-way ANOVA criteria).

In the future, the levels of MDA and CD continuediicrease, reaching on the third day of the
pathological process, when the value of indices Intimes and 2.4 times higher than in control (p8Q).
Further, a slight decrease in the level of MDA @idlwas found, however, on the seventh day it exeged
that in control (p<0.05).

Under these conditions in the blood of rats a Sicgnit decrease in the activity of antioxidant
enzymes — catalase, SOD, Glutathiome&ocopherol was observed, which was the minimun3fdays
after LC simulate (p<0.01). The activity of the gmes has not recovered to the 7-day experiment
(p<0.05).

The concentration of liporexidation intermediateduicts in erythrocytes in thé' 1- 8" day of LC
was the same, maximal MDA and CD concentrationnegistered on theday when these indexes were
2,5 times (p<0.001) higher pertaining the samehmm ¢ontrol group. The activity of catalase, SOD,
Glutathioneperoxidase and Glutathionereductase mesémally reduced on thé“3lay of LC (p<0.05).

In the LC rat’s liver tissue it was observed thaigmificant increase in the level of MDA and CD,
which is already in 12 hours after simulate of plaghological process, respectively, on 85 and 129
higher than in the control group (p<0.001, TableT2)e maximum marked accumulation of intermediate
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lipoperoxidative products was observed in the @it (p<0.001) with a slight decrease in the irglime the
3 (p<0.001) and % (p<0.05) days of the trial. On the 7th day thedas were not different in the main and
control groups (p>0.05). The course of the patholdgprocess is also characterized by a pronounced
(p<0.05) decrease of the activity of antioxidargyemes, which lasted to the 5th day of experimextti¢t 2).
Table 2
Concentrations of lipoperoxidative products and advity of antioxidant enzymes in liver parenchyma
of rats at different after the LC simulation

Index Control The value of an index at the time of observatiori
group (n=9) [ 12 hours 1 day 3 days 5 days 7 days
MDA, umol/g 2,82+0,23 5,2140,41**4 6,43+£0,51* 59%0,42*** | 4,87+0,31*** 2,82+0,23
CD, umol/g 0,41+0,06 | 0,94+0,09*7 1,1240,10* 1,86,10** | 0,88+0,08* 0,41+0,06
SOD, U/g 1,86+0,17 1,07+0,07*4  1,03+0,07*} 1,008@*** 1,14+0,09* 1,86+0,17
Glutathione peroxidase, U/g 2,56+0,21 1,34+0,13** ,21%+0,11*** | 1,29+0,11** 1,49+0,12* 2,56+0,21
Glutathione reductase, U/g 2,66+0,18 1,62+0,14** 32%0,11*** | 1,41+0,12*** | 1,78+0,14* 2,66+0,13

Notes: The difference of indexes compared to tlirogiee control group are statistically reliablgp20.05, ** — p<0.01, * * * p<0.001
(one-way ANOVA criteria).

Similar changes, in particular, the decrease ofttiwity was noted about antioxidant enzymes in
pancreatic parenchyma — SOD, Glutathione peroxidadeGlutathione reductase (p<0.05). The course of
LC under these conditions was accompanied by dfisigmt (p<0.05) increase of the level of MDA and
CD, and decrease of the activity of antioxidantyemes in the parenchyma of the pancreas.

Pharmacological correction of experimental LC udirgirginine aspartate and Tivortin was a
significant decrease of the concentration of inesdiate lipoperoxidayive products and activationamd
the influence of the applied compounds with enzyereattiradical activity.

The results after critical analysis allow to foremg the following basic provisions relating to the
pathophysiological mechanisms of experimental Ligstly, LC is accompanied by increased activity of
lipid peroxidation processes, which is manifestad dzcumulation of intermediate lipoperoxidative
products and decreased activity of enzymatic amdamzymatic branches of the system of antioxidant
protection. These facts are negotiated with theniopi of prominent experts [3, 4, 10] about the
pathogenetic role of intensification of lipid perdation process in some pathological processes, in
particular, inflammation, high temperatures, radmafactors, other damaging influences.

The data indicate the participation of the blootiutar apparatus, namely red blood cells, in the
pathogenetic mechanisms of hepatocytes death, $&dauhe erythrocytes the data were unidirectional
with those in the blood plasma. i.e. the increasthe concentration of lipoperoxidative products an
decrease in the activity of antioxidant enzymesn@arizing these results and suggestions one could
suppose the generalization of the pathological ggeonith LC which explains how the speed of his
progression and spread of abnormal changes indllgetbat should be taken into account in the ctihi
conditions in determining the tactics of patiemgmtment [2, 14].

We identified the associated processes of lipicbyidation intensification and the antioxidant
defense system inhibition occurring directly in tissues of the liver. These data explain the spéditease
progression, high volume and typically of irrevbiidly of the pathological process of cells destie in
case of LC [7, 14]. According to anatomic unityfrooon physiological functioning and similar to thase
liver parenchyma disorders which were manifestedhieyshift of the dynamic equilibrium in the system
“lipid peroxidation — the antioxidant system” inettdirection of the intensification of processediill
peroxidation, it was clearly demonstrated somevdsatpronounced than in the liver tissue, lipopieiative
products accumulation and antioxidant defense systRibition in the pancreatic parenchyma.

Comparable to the results of biochemical researeltlee data of morphological studies, which
confirm a unified concept of the formation of pdtwcal morpho—functional disintegration in condrts
of formed pathology [3]. Analyzing the data becoapparent pathophysiological mechanisms of multiple
organ failure syndrome with LC, hepatic fibrosisortpl hypertension, liver failure. Given the
morphological disorders and the intensificatiofimtl peroxidation processes and the associataditign
of the activity of antiradical protection, importam terms of planning schemes of LC complex
pathogenetically treatment is the inclusion of drugth antioxidant properties that will help redube
severity of hepatocytes destruction to prevent lfaéure.

We consider, useful in the future, further implemad¢ion of our research results, which indicate a
normalizing effect of L—Arginine aspartate and Triwo on morpho—functional activity in experimental
LC. Their hepatoprotective activity was similasiverity with a slight predominance of that of Lgine
Aspartate and manifested, beginning with thd6ur after LC was simulated.
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1. The LC manifestation is accompanied by lipidop@ation processes activation in the blood,
erythrocytes, liver parenchyma and the pancreashwisiaccompanied by intermediate lipoperoxidative
products accumulation and both antioxidant systerymatic and non-enzymatic branches activity
inhibition.

2. Such way of pathological process manifestatigplaéns the speed of his progression, high
expansion and irreversible destruction of cell$\i€ that from fundamental view demonstrates thgyun
of pathogenetic mechanisms of damage of the limegqchyma under conditions of the studied pathglogy
reflects the systemic inflammation in LC, highlighthe formation of pathological morpho—functional
disintegration, which is the basis for the develeptrof multiple organ failure syndrome.

3. L-Arginine aspartate and Tivortin administration experimental LC contributes to lipid
peroxidation processes suppression in blood, egites and in both hepatic and pancreatic parengahym
and normalizes the functioning of liver cells. Téfere one should suppose these data as the exptime
background of these pharmacons clinical efficasyirtg.
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Meta nOCHiIPKEHHS - BUBYEHHS MaTO(]i310JI0TI9HIX
MEXaHi3MIB LUPO3y MEYIHKKM y LIypiB Ta MOCIIKEHHS
e(eKTHBHOCTI NaTOreHeTHYHOI Kopekuii wmiei martomorii
3aCTOCYBaHHAM L—apriniHy acmapraTy Ta THBOPTHHY.
IIpoBeneHi eKcriepHMEHTaNbHI JOCHIIKESHHS MiATBEPANIN
3aJIy4YCHHS MPOIICCIB JIMOMEPOKCH AT IO TATOTCHETHYHUX
MEXaHI3MIB IHUPO3y IEUiHKHW. Pe3ynpraté CBim4aTh IIpo
y4acTh KJIITHHHOTO anapary KpoBi B IaTOreHETUYHUX
MexaHi3mMax 3aruOeni remarouutiB. CIiBCTaBHUMH 3
pe3ynbraTamMy  OiOXIMIYHHMX  JOCHIDKEHb €  JaHi
MOP(]OIOriYHUX JOCII/KEHb, SKi MiATBEPIXKYIOTh €IUHY
KOHIIETILIIIO (bopmyBaHHsS [aTOJIOTIYHOT Mop¢o-
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Henp wccnenoBaHusi - W3YYCHHE MATO(PU3UOIOTHYCCKIX

MEXaHW3MOB LUPPO3a MEYEHH Yy KPBIC U HCCIEeJOBaHUE
3(G(QEKTHBHOCTH  MATOICHETHYCCKOW  KOPPEKIMH  JaHHOM
MaTOJIOTUH TIPUMEHEHHEM L—apruHuHa acrapTaTa ¥ TUBOPTHHA.
[IpoBeneHHbIE 3KCIEPUMEHTAIBHBIC UCCICIOBAHUS MOATBEPAMIN
BOBJICUEHHE MPOLECCOB JIMMONEPOKCUIALUH B MTATOTC€HETUYECKUE
MEXaHU3MBI IIHPpO3a NeYeHH. Pe3ybTaTel CBUIETENBCTBYIOT 00
YYacTHM KJIETOYHOIO ammapara KpPOBH B TATOTCHETHYECKHUX
MexaHusmax — ruOeau  remarouudToB.  COMOCTaBUMBIMH — C
pe3yibTaTaMu OMOXUMHUYCCKHX MCCIICIOBAHUH SIBISIFOTCS TAHHBIC
MOP(OIOTUYECKUX HCCICAOBAHUM, MOATBEPKAAIONINE EIUHYIO
KOHILICTIITUIO (dopMupoBaHuUs MaTOJIOTUUECKOM Mopdo-
(DYHKIIMOHAITBHOW JIE3WHTETPAIIMU B YCIIOBUSX BOCIIPOM3BOIUMOM
MaToJIOTUH, YTO SBIACTCS OCHOBOM PAa3BUTHUSA CHHIpPOMA
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MOJTIOPTaHHOI HEOCTaTHOCTi. ABTOPH CTBEPKYIOTh, LIO
MO3WUTHBHI ~ pe3yJlbTaTH  3acTOCyBaHHS  L—apriHiny
acmapraty Ta THBOPTHHY 32 YMOB EKCIICPHMEHTAJILHOTO
LUPO3y MEYIHKH € eKCHEePUMEHTAIBHUM OOIDYHTYBaHHIM
JOLJIBHOCTI TECTyBaHHs KIIHIYHMX e(eKTIB BKa3aHHX
JIIKapChKUX CIONYK.

Kuro4oBi cjioBa: excriepuMeHTAIbHUI IUPO3 MEUiHKH,
HEePEeKNCHE OKHCIICHHS JIIMiIiB, MOP(OJIOTIUHI TOPYIICHHS,
matogizionoriuai  MexaHi3mu, L—aprimiHy acmapTar,
THBOPTHH, naroJoriyHa Mopho—pyHKIiOHaTEHA
Je3iHTerparis

Crarts Hagiiinuia 24.08.201%.

MOJIMOPTaHHOH HEIOCTATOYHOCTH. ABTOpPBI yTBEPIKIAIOT, YTO
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Purpose of the work wa® establish dynamics and morphology of DCs, latate oropharyngeal submucosa the
postnatal period after antenatal antigen effea @tus. DCs were detected on the cryostat seatitifie pharynx tissue by using
the Vakhshtein-Meizel method. In experimental nemubpthe DCs absolute number was found to be gréada in the control
and did not change during the first week, unlikéhi@ control, where this index did not change sigaitly over the two weeks
of life. All groups of animals have been increased DCs absolumber by third week of life, while the antigead on the body
increases. Experimental animals, regardless dadiitigen administration mode, have been taken [&=activation earlier than
in control, that is, at 7th life day. Animals whighderwent antenatal antigen administration duiiét@ period has been increased
number of their processes compared to control.odigi it was founded that DCs in experimental graangsstained more shade
than in control group, which indicating a more @e®TP accumulation.
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This work is a fragment of the research project deges of the rat's organs structure under theugfice of different
factors during the pre- and postnatal periods”,tetaegistration No. 0120U103118.

Dendritic cells (DCs) form a widely distributed kegdr net throughout the body. DCs not only
exert immune-surveillance for antigens of differerigin, but also later activates naive T lymphesyby
giving rise to various immunological responses T2je immune complex of oral cavity and pharynxgas
part of a MALT — Mucosa Associated Immune Tissuayhhrepresent the deserve immunological
challenges continuously faced by its mucosa. D®e & crucial part in linking innate and adaptive
immunity, either as in mediating immunity or toleca. Mucosa associated DCs, especially of oral sajco
should be thoroughly studied in our attempt to usi@ded formation oral immunity. Besides, it is not
always possible to extrapolate oral DCs functiomftheir counterparts in non-oral tissues [7]. Ataacus
form a nonspecific physical barrier and constraihe immunogenicity of antigens by delivering
tolerogenic signalgL3].

It is proved that antigen-presenting cells playeatral role in transferring information from the
periphery of the organism to lymphoid organs. Tligjiver important signals which result in T cell
unresponsiveness with antigen-specific toleranadudtion. The initiation of effector CD8T-cell
responses needs the presentation of peptide bamgedidrom internalized antigen on class | major
histocompatibility complex molecules by DCs in agess called cross-presentation [4].

Antigen load on body, especially on barrier mucasm be materialize not only bacteria and
viruses but artificially by vaccination, or by an&al antigen administration on fetus in case motias
undergone some infection during pregnancy [5]. Adtw to Apostolopulose’s opinion, a major aim in
vaccine development is to induce powerful, spedificell responses [1]. This is achieved by targgtin
antigen to cell surface molecules on DCs that lsegineptor mediated endocytosis for loading ontacCMH
molecules and stimulation of T-cell responses.

It is known, that type Il interferon (IFIN} is important for innate immune protection at msedo
surfaces and has therapeutic benefit against mflueé\ virus infection (IAV). According to Hemann'’s
opinion, IFN2 signaling in DCs populations was critical for #hevelopment of protective IAV-specific
CDS8'T cell responses. It is proofed that mice lackihg tFN4 receptor had decreased CDB cell
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