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ANNOTATION

Bulko I.V. Morphological changes in the spleen in the long term after
local skin burn injury and its correction in the experiment - Qualification
scientific work on the rights of manuscript.

Thesis for obtaining a scientific degreeCdndidate of Medical Sciences on
specialty 14.03.01 Normal Anatomy. Vinnytsya National Pirogov Memorial

Medical University of Ministry of Public Health of Ukraine, Vinnitsya, 2018

The dissertation presents a theoretical generalization and a new sadution
the scientific problem of determining the morphological changes of spleen in the
distant period after the burn skin injury and in case of the injury correction by
infusive combined cdbid-hyperosmolar { AESLX-5% and a reference
preparationi lactoprotein with sorbitol.The following research methods were
applied: macroscopic- for visual examination of the state of the organ,
determination of linear dimensions and mass; microscopiciof@ study of
microstructure of constituent structural elements; eleatnaroscopic - for
ultrastructural morphometric analysis of lymphocytes population of spleen white
pulp;laboratoryi for determination of blood formula, average mass molecules
according Gabrielyan ethod and indicator of leukocyte index of intoxication
according to KaHKalif for quantificative estimation of endogenous
intoxication;method of flowing DNA cytometry to determine the content of DNA
in the cells of spleen; statistical with applicationpafametric and nonparametric
methods for assessing the reliability of the difference between the comparisor
groups and determining the degree of relationship between distribution of
lymphocytes in spleen white pulp and endogenous intoxication.

In all the terms of observation, course infusion to the rats without skin
burning of 0,9% NacCl solution in the dose of 10 ml per kg of body weight did not
lead to any structural changes in spleen, all the macromorphometric parameters d

not differ from those onesihhe 1 nt act ani mal s: | eng
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mg.

The introduction of lactoprotein sorbitol solution to intact rats during 7 days
on 14" 21 and 30" day resulted in lethora, activation of Tand Bdependent
sites in lymphoid nodes and periarteriolar sheaths of white pulp, adhesion anc
di apedesis of | ymphocytes in | ymphoi
hypertrophy of macrophages in white and red pulp cfesplas well as activation
of phagocytic activity. All macromorphometric parameters were not significantly
different from those ones in the intact animals.

When administering combined colloichyperosmolaHAES-LX-5 % in the
dose of 10 ml per kg body weigto rats without skin burns during 7 days off,14
21% and 30" day, insignificant plethora of blood vessels of microcirculatory bed of
red and white pulp of spleen was reveala&l. macromorphometric parameters
were not significantly different from tise ones in the intact animals.

In rats, that were injected 098 NaCl solution after skin burn during first 7
days of the experiment, on the™#6ay after the burn the length of spleen was
19,9% more than control (p <0,05), the widtl19,31% more (p <05), thickness
and mass of spleen tended to be higher (respectively byel &dd 8,36 at p>
0,05).In the lymphoid nodules of spleen white pulp, there are significantly less
germinative centers, smaller number of lymphoblasts and macrophages in therr
less number of lymphocytes and macrophages in the periarterial zones, smallel
number of lymphocytes and macrophages in marginal zones and periateriola
lymphoid sheaths.

Sinusoid vessels in red pulp are dilated and plethoral, spleen tendons ar
narrowed with maller number of lymphocytes, macrophages, megacarocytes
compared with the control. There was no complete restoration of lymphocyte
composition of white pulp of spleen on"88ay of observation, there was reduced
by 7,25% number of narrow cytoplasmic angy 19,8% wide-cytoplasmic
lymphocytes with low activity, increased by 38%lnumber of widecytoplasmic

lymphocytes with high nonspecific activity, by 45%4 lymphocytes with
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plasmacytic differentiation and greater number of lymphoblasts (p <0.05) by
38,24 %.

Intravenous administration of lactoprotein sorbitol solution in rats with skin
burn, during the first 7 days, macrometric parameters of spleen"gr2F4and
30" day did not have significant chang
the doservation terms, the number of lymphocytes and macrophages in
periateriolar zones, in germinative centers, in mantle and marginal zones of
lymphoid nodules and in periateriolarc sheaths of white pulp and splenic strains o
red pulp was greater compared ttwat in the control group of rats without
treatment.

Hypertrophy and hyperplasia of macrophages in white, red pulp and
extended germinative centres were revealed. On thel®p of observation it was
established the restoration of lymphocytic composibbmvhite pulp of spleen in
comparison with the group receiving 88 NaCl solution, reduced number of
narrow cytoplasmic lymphocytes by 4,84 increased by 8% wide-cytoplasmic
lymphocytes with low activity, increased by 10®number of broadytoplasnic
lymphocytes with high nonspecific activity, by 4,%6 lymphocytes with
plasmacytic differentiation and by 2,94 greater number of lymphoblasts (p>
0,05).This morphological picture is a confirmation of humoral and cellular
immunity activity stimulatiorunder administration of lactoprotein with sorbitol.

Intravenous administration ofy AES-LX-5% solution after skin burn
during the first 7 days of the experiment significantly reduces pathological changes
in the spleenMacrometric parameters of spleem diot have significant changes
(not more than N 4%, at p> 0,05) dur i
lymphocytes and macrophages in the germinal centers, periateriolar, mantle an
marginal zones of the lymphoid nodules and periateriolar sheatsite pulp, as
well as the splenic strains of red pulp was greater. Red pulp has increased numb
of megakaryocytes. The following changes were seen: restoration of lymphocytic
composition of white pulp of spleen on the 30th day of observation, by¥6,15
reduced number of narreaytoplasmic, number of wideytoplasmic lymphocytes
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with low activity, widecytoplasmic lymphocytes with high nonspecific activity,
lymphocytes with plasmacytic differentiation and lymphoblasts not different from
the control (p<0, 05).

Cellular composition of white pulp statistically significantly depends on the
level of endogenous intoxication. Among the cells of spleen white pulp, strong
direct correlation links were observed between the volumetric fractions of wide
cytoplasme lymphocytes with high nonspecific activity, breegtoplasmic
lymphocytes with monocytic activity, broagytoplasmic lymphocytes with
plasmacytic differentiation and indicators of intoxication leukocyte index,
concentration of medium weight molecules=(from 0,77 to 0,92). Strong reverse
correlation links were revealed (r = fror®,78 to -0,93) between volumetric
particles of narrow cytoplasmic lymphocytes, wagoplasmic lymphocytes with
low activity and indicators of leukocytic index of intoxicatjoconcentration of
medium molecules.

During the entire remote period after the skin burn injury-3@4days)
against the background of thermal skin damage and application during the first 7
days after the burn of 0% NaCl solution, in the cells of spleethere was
statistically significant increase in the number of spleen cells in the range of SUB
GO0G1 (2,052,8 times more throughout the whole study period, compared with the
group without burns), and also significantly higher values of the parameters of
proliferation block (p <0,05) were recorded comparing to the similar parameters of
the cell cycle of spleen cells in animals without skin burns. During the last stage of
the study (30 days), comparing with the previous stage (21 days), statistically
significant decrease in the number of spleen cells in GOG1 phase (p <0,05) wa
noted, as well as significantly higher values epttase (p < 0.05), SUB0G1
interval (p <0.01), index and proliferation block were registered (p <0.05).

Comparing to administratioduring the first 7 days after skin burn of @0
NaCl solution, in the longerm use of lactoprotein with sorbitol and HAER-

5% statistically significantly changes the number of cells in all the phases of

spleen cellular cycle: there is increase inscet phases S and G2 + M, which
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increases proliferation index, reduces DNA fragmentation, reduces DNA
fragmentation on the Y4day 1,77 and 2,77 times, respectively, on th® &gy -

2,97 and 3,06 times, respectively. Adminiastration of lactoprotdutieo with
sorbitol, and especially HAES-LX-5% solution, positively affects the
characteristics of cellular cycle of spleen cells and is promising to improve existing
approaches for correction of spleen injuries.

The study conducted allowed to find obetdynamics of changes in spleen
structural organization of the later stages of burn disease under administration o
intravenous infusion of a new arationi colloid-hyperosmolaHAES-LX-5 %,
and a referent preparatioriactoprotein with sorbitol.

The characteristics of activation and distribution of spleen white pulp
lymphocytes in response to administration of both studied cefgigrosmolar
HAESLX-5% and the referent preparation colldigiperosmolar solution of
lactoproteine with sorbitol, whichare morphological manifestation of their
immunomodulating activity, were first established.

The author first described the changes in the structure of spleen in later
periods after skin burn injury under administration of a new blood substitute

HAES-LX-5 % as well as solution of lactoprotein with sorbitol.
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s jteOlsdo dzg@01B. vstelz tdc5', W & . 1-663( 5 5)

2. JkdzuStw. (jOSY' S fkd dd MmjdjL" ' d
fMsteB ' sz o Ekise ORI kjd® its] te/d/Bj flZBE § to'/ C
fteOCIsd ydets™ Ctsda?W j toj dzy' °~  Odzidzdzy dzp & Is © datizy
OdzOIssdz" ° IsO tsff jtcOlsdo dzgsts’ qGUttczds'cH ~ H daWf to
fesl j Mt 1 1 wj tcdztcdsqgin,. S50 16 .



75

tdrrwf 4

fLioadf 1wy wffiunur srRozuot wl v 1wy
Yrtwfr lwel[c Jlwsv zZzswirRwWIGGRY JPpury & v
NOCI

4. 1. -[OQEH3 CtesMe s ydz sMmtsB dzd o s ls
9 ' HHOdzj dzd?2 f jto' sH " fpdzv " " Ck "¢C' tod
CdaW 2L% te®L, Q9 dzz NaCl .

vyjtejL 14 H'B " fpdzv ' C(tots’ Istc ©o o
WAz L 5% Qe yddzesds NaCl L OcOdz dzd?2 f dzOdz
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dz' BW ' Hdz, 2 cjdAlspdz” -, OB B4z = &dzdf B fus o2 H
dZzO o Hftse '.Hdp Lips'dulglzdrf L ydd3, wlstcd B30dz
tcsLfsH' dzgk d& W syYydIls® &« B dzis’ fkzdzr § d M,

Czd@steOdz dzts’™ ' gz dzdzts®™  OC I€doadas M lds' tc Coa@izdY. L
l1toj HMMIsOo dzj dzd 2 tetsL f sH® dz sMmtse dzd o ¢
fzdz fd MmjdjL' dtd foswotsdy toj OCy" °’

notstetsB d.

v hkt's, WwWCed& §Hhdw JENY JFHEER] dSz o
09% NaCl , HdA&v d&2BWEapdfIs ‘e filg dBj Ldz dz€  dzO
stcQo dzd R OtOCISj tedzO HBMIstse ' todzts 3 dzh O
OCIsdoe dz' Mmist 0] Is OC 5y HisfMistse ' tcdzts B "
dzd MY 4 ydw '™ ydatsse OCIsdodz Mmise | L f dzZOL Bts+
dz" di3W sB dzOMlsv' dadz' 2z Lf WO Cotxlt 2 P Ete' © BjL [ 2
H'B J S jteddij dzlskz % tstetssHflatflz * MV E&IL.' & 0,

 smdls! hdietsCd2 MmMfjClstc | dzj € Istets dzdets d3°
B' dzts’® Hkdzfd MmjdzjL deg€d HESL OtV L 90
o' Ldzdr BRzsEE BJs L OMsB' 98 d&O WEZzdly' td
fdMmisj &3d. 10 dOh fsecdvH fjtemfjCisdededds
B ' dzts’ fdz §d Mddzjr" dz2€d fted L OMlssmize
Ld3j dzh ¥ st jdagHtslstsCMdStsL, ftotst " dzOEs'z¥ tse
n 9 BtetsB '

tdLikd O y! sets ttsLH' dzk siEkBd' ¢ B9
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1. 1 Ezdzug . Ldz! stcOMistelz € Is z tecdzd 2 dB3ts
f s zdzv y' dz' W sydls® o B' dzts’ fzdz §d
w. Ukzd Cts) 263 dzinp? €2 / /7 li20tad ¢ ldgs.tcivds.dzts ¢
227 230.

2. | kzd3" dzm+ € d2 S. B . ¢ dzOdz' L f s 2dzw y
MddzdL " d2¢d o ' Ldzg m MISOH' ' wWa ' ¢’
S. Bl.d3 dzy Qdedz Cus. V /1" fjcdOflR.7 T d3slER. s oSG
49 53.

3. 1 kzdzug & .  d&zO0d3" €O ¢ Missdzse ' ydzd
9' HHOdzj dzd2 f jte' sH ' fMdzw sSEEZLEBE/ / Istg
OdzOIstsdz" v IsO i -j2@64zsd.0 di - ""tc2B8% (W52 ) d.

4, 1bdzuC s . [soi¥sdsce'w fMjdjL' dsd b
sfSCsots’ ISttOo Bl CScd/ // [udlj. 6 @@E Is d | d
CdaW jtejdgy' ~ L 8 Y dzOtetsH dzgs®  BIO fiste O ded

esClk, o 1 wjjisdt oyiy,) 200215 .
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tdrrwf 5.

guifusuvufilw 1T wuRrRsS DU w1 ¢ rruwfsr 1t
lwefc [l wswozsWfR [ sel JAdv hdhsuc
Josuv lttfovruwpmuwosif 01 v ¢LXSey S

5.1. 1& ded MbstekSlskzted MmjdjL ' dSd hizt
hC'IBs@ L OMis'sdgilzle O'dZdz’ d&zOC Issf teslsy " dzz L Miste

1 6d BOSwsms s yddsdskL Hdsddz' &y 1 ztle' o fn
fjwhds 7 wH'B jCHMyjteddjdsk ftse sHd
TOC sy teslsj  d Lo MEKB s dss &g O dzj L ' dzS
L dzOybkh j dzj J dzjly daieQh, . tom sd to f L -teQiatste d y dzj o t
Csd sStek-j dBiglsts ¢ sdhdmisjdy’ ° (tedfm. 5. 1

tdf. 5.1. [OCwsftjfOwdls fMjdjL" dd
potHddd L ydd &OCksftsls] ' dibo judzshots t
CleOANBRMOL dd sGBEBRD:; M3 dj L &l d .
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VL hikte' 9, wWCdd ' M M Ltod GBjedzlg 2 & dzlrls
potsHddzd &OCktsftetslsj dz L Mstee' Issdtsd ¢
feOCIsd ydes dzj BO" : HseoyddzO MmjdzjL ' dzg€d
43, 1N1,3 s B('da® hj, X2xsdzlstetsdzs § 8 &6 RO 03)
(o' HAB3 dz k2 ' stE oddpvtatisitzj o5 dzjdzB8 NG, 3ls sy d
dzj O ). [OMO Mmjdzjr' deCd ME EZOHOLZO 1167H

10 21 utBlkz ' Mdv f Sk HteayddO Mmj
995% B ' dz' hj Ctcdalstetsdzd 9, ®ENO, B85z o o dgOC
(dzlstetsdzj o5 daj 304 ) D3 6As,03 g (9 Hd de dzj
M ZOHOXZO 1167N8,6 &e (9 ' HA dz dzj BO' ) .

10 30 HBBkZ ' My f' Sk HseyddO M, d
249% d&3jdzhj] L O Ctdzstetsdz9, 56,03 0 &3%3; 8 ' tzg tdd]
t6>®,)Q Ists9dh,AM0, 3 BB (9" HB dz daj BO* ) .
1172N6,8 d@c (9"  HA dz dzgj BO‘ ) .

vOSdds yddetsds E hbkt' o, wCddz f° fpdzw |
9 9 tsH d dzd tesL yddze dzOS ks totslsj  dzz L mtstc
fMddzjL" " dCd df HEMIcdfzsOLgH &z d Ricl eézd B |
sOC " ¥y bjttdd dd HtsMd Hyjdw. [HAdOSC ttsL Yy
fjtcjoOyO%n st ygadze NacCl .

5.1.1. wuwbttkClbkted L& dad E fj dzi L * day
s ® Ofls ts ndz® Wisitsly totsls j dztzds. L Mistes ' Ists

v hkte'e, WwWCdB §°  Mdov [z fJithds 7
o dzzlste’ hdz 5o j dadzz ' daW zL ¥ L yddaz dzOC s
fsodesCtc’ 90w MEHddz CtecBoatsdtsmdzsets o3 C tofs
MygdzjL deSqd, k& B &2 1O YQPtobB®Cs iz &L t
CdW  dzr Oy W sO dOBtwCd Mftsdzzydsts® s¢
Bkzdzd d3j dzhj] odtOxjdzg , dz ¥ E hEtc' 9 dzO
JSMy jtocddzj delsz o oBHNaz]! tetse ygdz 16 @dzts dizlz
swy' o ou{bgeiztzds jtdbtesydlsd, O ISOC 5y
BOC W Ocd, d& BWtsydlsd, §&zoL B0lsdyds ¢ dz
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. hizt' o, wedo f" v [z fihda 7
odzgzlstc’ hdz! so jdadzge " deWlkziL ' ¥ totsL yd dzz tsdz@C Is
ydmd dz@ dz' mis! JLddesW " dz2 dzgdr dzi 2 S sydls' o
hgte'' 9, wWCddg "  Mdzv [z fjthdn 7 HWB J
NacCl , &ZO0 14 HtsBERZ. UL NMEK" 9, weddz f° md
ootHddzd ttL yddz dZzOCIstsf tiHls jHiskidz Lz My tdces't
MddzjL' d¢d eodwedvdd ftd3 tcde otcdedh O
IsOC 5y otsecdzdh O jtedbtsftsjLlz. [ dBW 57 H
dzj SHdes 30 dz’ sdzz MistczSC Iskztolz. v HyJwedna C
yd dzlsted BLEdzd d3d dzh ‘d3' gls dedsd sz @@Lz ¢ ' dz € °
f stc’ o dzV¥ dzdz L sOCddd & hkte'"® BJL [2Z,
potHddzd tLydd d&OCksfttslsj dz L mMtsts
YOofmlsddzO dz' W ts” Hded s o kL dzd¢ ' © & Misddzd "

VL cja@dB'deodzdms yYd dzZsStcOR SOCda dz' BW B H
ydmyj dz dz' mils! dz' d3W sB dzOMIs® @ k § tstc’ o dz¥ dzdz
JSMy jteddzj dzlsz 9 9 B4 dNHAdC | tg s Loy (laizs(2 0y, J9 Isj tec
Il dwvedwdzd IsOSCBBY 5B ° 3dz’ - Lo @ddgdpisdd L is dz® dg
LdOydzddz o 3 Missds BOSHsW O &9 k& dzdn. [
GJjted3" dzOIsd o dzd n Yyd dzlstc On ~n Ot OCIs] tcdz a
JZrtesdzOIs d dzO. v B'dz h' 2 Yyofglsd dzg dz' W ts
dzZ BWsydlsd L dstedssn e Bdetf d3d il 8O d3d,$ d I3t
f' ' mdzwv [z 99tHJUWzdNasGsIlL,yddzg D4 9HBBE ] t6,
'l ' fjorntosdidzd 3 W HtcOM].

L dBOdzls' 2 dz' 2 L 5dz odwedwdd &Od ,
' fjostctst 59 OdZ BOCtesW Oc (. L ddQetelxts ydf s
&z W sydilsd, BOC oW Ocd, f dzOL issydilsd. [ O
tesL h dteoj dzg' , Odzj MdzOBts L OB Otco dzj dz' . S to ts
Ltsdzd SO yjtootsdess' fkzdz2 1d fsodetsCtotso dz .
' fjotcst 59 Odzg BT WO &Gd,wWiHr yYytsL sO!
GjlsjtosWOetsdz L simsdzd . 1 dzO y dzts tetsL h d te,



91
fjtc' Otlsjto' scdkzwtcdz " Reod, wWC¢' BHddE
B Msddzd &EOEZ , @ MjtejHd & BYBSYdld, d'
(tedf. 5. 2)

tdf. 5.2. wbttkzSlktt® MjdjL' d¢d "kt
fteso 5H d dzd ' dWdz@S I8 s fidadsisyid deilz  LdzO )t tedB-* Hsts
&' BY 5° Hdzd 2- coj HeREFEO s d2 dadf2j teV] jOdelistg ;tc ' & ezW te O
BO dzls * 2 dzO RO & dz0 (20 &' -dzQ toLj @de@s dzVv8e dzO 2’ iYW 5°
fso detsC tots o dz mMddkkzmts’ 1d2 Migpdiidad’ dzbites’ ts d
bteOB jCbdzd MjdzjL T RBRYBOSTSORGPED dzj dscdd’ | 5L «
[BO ' Clsde R 10.

s O0¢Cdd3 yd dzts a3, &z 14 HBBE E hMEt' 9,
dShddzd dzlslz o dzzlste” N dz' 59 j dzdzts © 9 tsH d dzd to!
ftesweod fObtdse ydds L& & & B & 2 kO
odteOy jdddd Ek §ste' odw dadz’ L hzteOdsd, W
tesL yd dx Noa, Col |, ZzO 14 HtEeflz. OuBDC € s a8
"W dz SOy W SO &OBEWCd MY sdzydts® IS¢
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Blzdzd B dzhj odteOyj dz' , dz'y kOC E hEt
JSMf jtoddzsj delslz 9 9o H flez€ | 15 dz@d 240 HEBB EZ. U
{z fjtehdn 7 Jtoddp] dzigtE Mo dzlzlstc’ M dz' 59 j dzdz
ZOC s tetslsj ' dzz 4 Oditsias’ ' Is s thdzdg o3 Mis d dzd
&z W sydls' o sO ¢¢'ffjtolstes¥ 59 Oded n BOC ot
odwedzwdzd B' dz hlz €' daz’CRBWnsy d lsiZ2' ez lis@ dAOdgGL
dzOw o &2@ j & dzOL * W, ' fjtolstosW " W sO OCIsd
dz' W ts° H dzd - okLdzd¢" o, O IOC sy G' fJtc
BOCtesWOE" @ 2 MCd&zZOH' {f jto' Otclsj to' sdzW tedzd -

5.1.2. dwbtkzSlskztds Ld3 ded k2 MmJj dfited da
L Gz odBRde s totslsj * dzz L Mtstes ' Is 5 dzts 3.

v hktt' e, WwWEd&B ¢ Mz [z fihda 7
odzgzlstc’ hdg' so jdadzgz " deWlkzL ' ¥ totsL yddzz dzOCIs
odqvedzvdzd fsodesCtetseo W Mkzuddz 2 IstceOBj € Iz ¢
Yyjtcosdasf df 2 sHdz0C yj wWedhj BRds d&j dzh |
fjthdr 7 H'B ' Mdzw [% NeasCB H  ddgO tREL wddae
swy' Lekxyjd B Misddd Jjtwdbssydlsd, d&ic
f dzZOL issydlIsd sO @6 ffjtolstec?W 59 Odzd30O W s
tctsL IsOh s Odz’ WtOed3j delsd jtedlstetsydls' o, {t
GjlsjtosWOetsdz L smsdizd . v hkte' o, wCddz °
ftesosHddzd odzzlste’ hdz tso jdzdzze ' dzW 2L " ¥ totsL
21 HtBRk f dzsh O Gydass B "ffdz ' Qf dz Lidiste’ o dgv o
wedds fjtehdrs 7 H'B § Mdz% NaChp tsdaPdzd 4 tc
5.3). v hEkt' 9, wedds ' mdzw [z f§jtehd
odzgzlstc’ hdz' so jdadzz " dgWlzL '8 totsL yddzz dzOC Ist
sdf so dztsCte” 9 W yYJteotsdets' flkdzr fd odwe dzw dz
C tots o tsdzts i dzd - COf " dzvtc' o Is @ J§ dElg telflrz  dz' oW
okzLdzd¢ " 9 MmjdzjL "' dg (. Il BMlsOdzdz" = § jtcj o
BOCtesW O, ItsH', wWC d3Gdzderz dsO dfjjdid jjH dz' -
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tdf. 5.3. ubbttkClkzte® MmjdjL &z<d kO
ftesosHdzd ' daW kL' OGStttk | tctek ydz@zh B kB |
1 - &2 BV’ Hdzd?2 obddEESd2 26 tedd dzOls d-o dzd
fjtc' Otolsj to' t5dz¥ tcgR@Ezls 'L ALY ;- BIDde ¢ * dz0dz' dz©@ L
fjtc' Oelsj o' Sdzw o dzO  dz'fdsWotsiztsiide@s o dz" 7 on@;dzlz
Yjteosdts -fdzjfddeS&o’ IsW g BOEBOE MHEaizgsd
[SEdvte = 10. [BO6'Clkde R 10.

L' fjesttcWco Ode BOSksY 0cd fMish Shodzd T
oL dzdC' o MmjdzjL ' de€d JjWiSlk "LGtwdscs
kOB j CEdzOB] O & W’ Hdeddsd okl dzd§ Oc
& kY s Hde ' fed. 1} ' Netse' Owulkjt'’ B
Otls jto' SkOBR] d B s’ Hdde okl dzdS ' o fMj dzj L

L SfEOH' Gt Owlsjt' sdvddr d &Y’ Hd
Otlsd t6* ", o € WUp dgt &zdy d Isld , f dzO wak sy dslydf,ls d
' ity se Odz Wkl Yy SdOd dts O0Slds dz
udmjd & cjilbjsyocsd L sftdd.
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t dm. 5. 4. wilstcd C I$Hztde@® , ) Wk jsLdilzdzCt j o d A
potHddzd dOSIsted detsls j * dzz 1dzOMtRtd B YHisEBdAS 3 tcIS ¢
ftesfme ' Isd mMznddz L Gjtodd dzOlsdo descdzglz - yJ
dz' i3W 5B ZOMEE®dz,  8z' IW-thnd delg fiidz’ 4 dz' IR ECYtE[tisd O ¢
1 OB Otcoidzjjdgts sC Mddz' dz IsO JLddz. [SCbkdzvts

s O0Cdds u d dazts d3: odzzlstc® h dz' tso j dzdzj o
ZOSC ksfteslsj ' &z L fte ' Istsdksd, §jthds 7
Cdz' sddzdzgz 5O CbssteOdz dgk * Bzdzdzge o HY 5o
f stevazdz L bkOSddid b hbkte' o, Wodddf,j s
09% NaCl, dz2© 21 HtsBERZ. 2868 dBstWtsdse' yYd
B' dzs’ fkdz §d ttsLhdejdddid ¢jteds dzOlsd o da
Lsd2Od3d, B ' dz hdd&3 udMmdzsd Isj Bddddej ydgerdad ~L
& BY s’ Hded: obkLdzdC' ' @ O jto' Otelsj o' t5dzw
C'dzt ¢ Ml WEkd Yy t5deOdzr des OCldotse Odzdn ¢
kOCtsy k MjdjL dteadn Wy OF yjteo sdets’
E hkte' o, S JHRHY ptehf * fqdzw [ z09% o Sa Gzd g
HtSB Iz.
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5.1.3. dwbtkzSlskztcds L3 ded k2 Mmj dfjted dz
LOMssMz@WIskslyf ctslsj " dzz L MisteB ' Is ts dzts d3.

v hztet 9, wCeddg "' Mdzv [z Fjtehdma 7 H'
ootHddzd twtichitds dOSC ssiNtstes ' Is s dzts d3, dzO
f so detsC tots o dz' mMd dzz s’ H dz' mMezuddzd yd teco s
f OtcQo OMC Edzw tcdzed 2 dzOBteW & ' delsjtefmisdy' & k
dzj 2C B8YydlsOtcdz® " dg¥ ' dzt IstcOy' W B Rdzd 1daizOwdz
"o, weddi3 fjthdmn 7 H[dBEOY%" N&zCl [ z dz
HsBEZ. v Mkt o, wWCdd " " mMdzw [z §jthdn
9 9 tsH ddzd tesL yddz dzOCItsftesls ' dalz L o
' fjtotcsW s Odz dz' W s HAE) s o Ha edlLa@f tfip j O
BdzdL' §ts SHddz Hts BHdets, hts "7 hdese
Isw y ° Z  yjtco sdz 2 fzdz ° Md dziL " dzg& d
stetsdzB sydlisd, iz B sydilsd, f d&zOL d3sydIsd,
MstczClskztc' Blgzdz s f S dr £ hEZte" ®© B L
JSMy jteddzj delsz o otsHddzd ttsL yddz dzOSCIstsff tets
Htsfpdz' HY jdedew (tedfm. 5. 5).

v hkte' o, wWCdd ' Mz [z fjtehds 7 H'
potsHddd ttLydd OSksftokditrdz k d@tsdgb
olzL dzd € OR B' dzts’ fzdze f d odwedzwdzd tetsL !
BOwE " dzOdz! dz L 5dzd ; g9 ' Isd GJtod3" dzOIsd o
fssHddsS BOdd mMbttkzClikzttkz, s Mo ' Hydd
o dw e dzv dzd G' f j tdAPi@BL o dz'd dg¥j H2 dz' B stsi
uyd md dz dzg' f zZOL 3gsB dzOMIsd O  &zOL GZOIs d ydz'
Yydlsstf dzOL g0 wECdr & MsddzO cjlsjtesW Oc sdz
okLdzdC" o ttsLhdtoj dz ' f stc' o dgv dzdz' L R
oo sHEEzdyd dgf NB,Cd , dzO 30 HBBEZ, otdd
Is § d3dz’ HdW j ey dzy' 259 Odz &z BIWsydlsd IO
BOSCtsWOecd (tedm. 5. 6) .
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tdf. 5.5. wbttkzClkztt® MjdjL' dé¢d "kt
ftoso 5HJdzd * dz¥ 0SS Elsj Ydzdzs 3 Ot 83'0ls HiAs
Bz BY s Hded 2 - o s G2 2 tod dzOIs-desizadn d oy A
fjt' Olsj o' ©dz¥ W3Rzl L AD ;- 1dIDde@;' &z6dz' d&z0 L
fjt' Ol j o' SdzW e dzO dz'fdsiosizsiideds o dz" R on@;dzlz i
Ujteotsdet; -fRE dzyj f * dz sBtcOBY §ozd 9Mj dzj L i dzl «
CjBOSSMMddz dz sO0 jtsLddz [Sbkdwt & 10. |

L fJjtc' Otelsj to' sdzv todz' 2 L tsdz' B ' dzts’ i
&z B sYydls® 9 ° ®HBOCtsW O 8 k F ' ads dafz’ |
9 oHE[ dzd te@A%y d\da C 1| &z 30 HEtsBIz. [ B olzL
fjte' Otelsjtc" sdzwtedz' oz W s Hdz' ' ~mod, o
BOSsWOecd "'~ ydmj dz2 dz' mlsy BREZAEZO B dz' h ¢
fdtehdn 7 H'B JSMmYJ tcddds) st tc tolsoj S ndpfzdzdl
30 HitsB Iz. d4ddzzmts’ Hdz mMizH dded yJ tco tsdats
fd dzj L " dS s bWy & Misddd jtdbstesydlsd,
&' B BsYydisd 1O f ZOL &dsydisd. ydmj dz¢ dz' mis
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ftste' odzV daBakd LB jhikte[z wWCdd §jthdn 7 H'
tesL ydde dzOClssftetslsj  desz L Mtstes ' Issdzsds,  dac

tdfm. 5.6. wbtkzSlkzttd MjdjL' déd "kt
99 5HJdzd dZOC Istsdf dztsils j ' dzez  0z0 ) B ©B-BC'H lEigr @O Is d «
yj dzlstc  dz' dgWirts ’ dedd@tstr skits B dz@ 50 € to ts W3 0 e3P tzls 4 2 dz
L sdzO@BO & Isj dzdz dz' BYW ©GJ lszgp.ls s @) 6b atxizjs dadz
n 40. [BO6‘'CIlkde R 10.

v OC dd3 yd dzts s, E hkte' o, wCddz § ' fpdzw
odzzlstc’ M dz' tso j dedats o 9 sH Y dzf totsitpdode’ Hz® fizts &
odvedzwdzd ' ff jtolstetsW 8 SO ¢ f jtelf dzOL ' 8
t sLhdtcj dz GJjted3s' dzOIsd o dz yd dzlsted , w g
fste' adgvdzgdzf , LW S dBBdOPBdzY [ H,9% aNsaH@Idzd o sl
Is§ tod3’ dzde jmyfjtgls’j. v OCtY LB' d2 M jdO ydMmj oz
5O fjt' Oljt' sdvteds 2 Ltsd , * &stlsd
CzistcOdz! detsets SO Cdz' sddedetsets ' dBzdz' Isj sk
hpte' 9, wWCddg ' Mdzv [z oo tsH(JtEgs  tdas drfch
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BsteW sdzse' ydeddz " HIlse jtoHy jdzdgv d@3 265 o
ROz HSd Bf' Csots’ keOodkd bk B' dz 2 O 1

5.2. 1& dd fMekSlited MjdjL' dsd "kt
h ¢ B Sko Odedz € tolsd [SEXGE. dzdzd S 5 a5

VL hkte' 9, WwWedd3 ' Mdw [z f jldad dhadz 7 onj
potsHddd | HEUBMactsL B3 tod M dzjL ' dz€ d B Edzd
hzte' o BJWCHaE fJtwhdn 7 Histw "jog fide]]toddas c
tctsL Y @ dzB5X-5%.

[ Soy ddzO M) dzj LB TS fyedy 1= "tk HESt' 9 O
(B' dz M j %dz0tcA0 98518, 5 \otg d3dzOzds (%3] dab > 0 ,daC
stsoh fdzP2 N0, 3 isds (g detc3 0 ,dAD5 )2., 3BOMO
1161N6, 6 WWecs(deOh §, 48>0, 05) .

10 21 HtsBlk ' fpdz'fnj sif 'L ¢ WS uits dpf xR H © dzO
9'H Ctdistetsdzs dzjaO0 §Q, 3h ddpdf dz@ @6, dz t6>0 , o
stsoh fdP2 N0, 3 s (% detb3 0 ,dAD5 )2., 3BOMO
1157N7, 6 iddg d{Od YH 5" dz

10 30 HtBkZ ' v f' €'o datsewQdf@zO3 8n,j
(3 dzh j] @O 1201 D 51)9;, 0N Bdz@Bds (%, dds > Q, @
stsoh fdz@2 N0, 3 isds (g detb3 0 ,dAD5 )2., 3BOMO
1152N6, 8 iddg) A0 YH d&3' dz

5.2.1. ubtezClizteds L &3 ded Itz f)jsdei 1€ zdz
ftod L OfnlSeon sas® dgadg'ddX. 1 ¢ S

v hizte' o, WwWCdd3 §° M M7 e dBEezgE & =8
totsL yd dz-LX-9%, S dz014 HtsBlz odwodwdzd 1 5o datss
5O dzj 2S¢ tsydlsOtedzz  * dgW ' dz Oy LRSS’
stePelzdzOr MmjdzjL "' dzCd. [HdZOS y' feswed
hzte' 9, w@&Eddd fhjtesh df * fMdzv [ 8,9% oNmHCH dzd ote ok
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sjted dz MisMisjtejyjdedzy. 10 Ibd' §tsodetsSt
fbd §' MmjdjL' &&Sd odwedvdd dzgjL dzOydes L
jtedlsesydlsd, &jcO0COotL sydlsd, & &Wsydsd,

{ df). 50 ¥zteGtefgj dzj L ' dzS JeMczIe O7 W S s B3l
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