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I REGULAMIN PRZYJMOWANIA I OGtASZANIA PRAC 
W WIADOMOSCIACH LEKARSKICH

1. Miesi?cznik Wiadomosci Lekarskie jest czasopismem Polskiego Towarzystwa 
Lekarskiego, ma charakter naukowo-edukacyjny. Zamieszczane sg w nim prace 
oryginalne, kliniczne i doswiadczalne oraz poglgdowe w j?zyku polskim lub an- 
gielskim oraz innych j?zykach (za zgodg redakcji).

2. Publikacja pracy w Wiadomosciach Lekarskich jest pLatna. Od stycznia 2017 roku 
koszt opublikowania artykuLu wynosi 1000 zt plus 23%VAT. Jezeli pierwszym 
autorem pracy jest cztonek Rady Naukowej czasopisma lub zespotu recenzentow
-  za druk nie pracy nie pobieramy optaty, jesli zas jest kolejnym wspotautorem
-  optata wynosi 500 zt plus 23%VAT. Wydawca wystawia faktury. Optat? nalezy 
uiscic po otrzymaniu pozytywnej recenzji, przed opublikowaniem pracy. Z opta­
ty za publikacj? zwolnieni sg cztonkowie Polskiego Towarzystwa Lekarskiego 
z udokumentowang optatg za sktadki cztonkowskie za ostatnie 3 lata.

3. Prace zapisane w formacie DOC (z wytgczeniem rycin, ktore powinny stanowic 
osobne pliki) nalezy przestac pocztg elektroniczng na adres redakcji: Agnieszka 
Rosa - amarosa@wp.pl.

4. Obj?tosc prac oryginalnych -  tgcznie z rycinami i pismiennictwem -  nie moze 
przekraczac 21 600 znakow (12 stron maszynopisu), prac poglgdowych -  do 
36 000 znakow (20 stron).

5. Strona tytutowa powinna zawierac
-  tytut w j?zyku angielskim i polskim,
-  petne imiona i nazwiska autorow,
-  afiliacj? autorow,

6. Praca oryginalna powinna miec nast?pujgcg struktur?: wst?p, cel pracy, materiat 
i metody, wyniki, dyskusja i wnioski, ktore nie mogg byc streszczeniem pracy. 
Przy zastosowaniu skrotow konieczne jest podanie petnego brzmienia termi- 
nu przy pierwszym uzyciu. W pracach doswiadczalnych, w ktorych wykonano 
badania na ludziach lub zwierz?tach, a takze w badaniach klinicznych, nalezy 
umiescic informacj? o uzyskaniu zgody komisji etyki badan naukowych.

7. Streszczenia zarowno w j?zyku polskim, jak i angielskim powinny zawierac 200­
250 stow. Streszczenia prac oryginalnych, klinicznych i doswiadczalnych powin­
ny posiadac nast?pujgcg struktur?: cel, materiat i metody, wyniki wnioski. Nie 
nalezy uzywac skrotow w tytule ani w streszczeniu.

8. Stowa kluczowe (3-6) nalezy podawac w j?zyku angielskim i polskim, zgodnie 
z katalogami MeSH (Medical Subject Headings Index Medicus http://www.nim. 
nih.gov.mesh/MBrower.html). Stowa kluczowe nie mogg byc powtorzeniem ty- 
tutu pracy.

9. Materiat ilustracyjny - ryciny, wykresy, rysunki, fotografie, slajdy - powinien byc 
opisany cyframi arabskimi i zapisany jako pliki JPG, TIFF lub EPS o rozdzielczosci 
300 DPI (nie w plikach tekstowych). Ich opisy nalezy przestac w osobnym pliku. 
W tekscie muszg znajdowac si? odniesienia do wszystkich rycin (w nawisach 
okrggtych).

10. Tabele -  ich tytuty (nad tabelg) i tresc - powinny byc zapisane w programie 
Microsoft Word, ponumerowane cyframi rzymskimi. Wszystkie stopki dotyczgce 
tabeli powinny znajdowac si? ponizej tekstu tabeli.W tekscie pracy nalezy umie- 
scic odniesienia do wszystkich tabel (w nawiasach okrggtych).

11. W wykazie pismiennictwa utozonym wedtug kolejnosci cytowania nalezy 
uwzgl?dnic wytgcznie te prace, na ktore autor powotuje si? w tekscie. W pracach 
oryginalnych nie powinno byc wi?cej niz 30 pozycji, a w poglgdowych nie wi?cej 
niz 40 pozycji. Kazda pozycja powinna zawierac: nazwiska wszystkich autorow, 
pierwsze litery imion, tytut pracy, skrot tytutu czasopisma (wg Index Medicus), 
rok, numer, strong poczgtkowg i koncowg. Przy pozycjach ksigzkowych nalezy 
podac: nazwisko autora (autorow), pierwszg liter? imienia, tytut rozdziatu, 
tytut ksigzki, wydawnictwo, miejsce i rok wydania. Dopuszcza si? cytowanie 
stron internetowych z podaniem adresu URL i daty uzycia artykutu oraz o ile to 
mozliwe nazwisk autorow. Kazda pozycja pismiennictwa powinna miec odwo-

tanie w tekscie pracy umieszczone w nawiasie kwadratowym, np. [1], [3-6]. 
Pozycje zapisuje si? w sposob zaprezentowany w Zatgczniku nr 1 do niniejszego 
regulaminu.

12. Po pismiennictwie nalezy podac adres do korespondencji, nazwisko i imi? pierw- 
szego autora, adres, numer telefonu oraz adres e-mail.

13. Do pracy nalezy dotgczyc oswiadczenie podpisane przez wszystkich autorow 
okreslajgce udziat poszczegolnych autorow w przygotowaniu pracy (np. koncep- 
cja i projekt pracy, zbieranie danych i ich analiza, odpowiedzialnosc za analiz? 
statystyczng, napisanie artykutu, krytyczna recenzja itd.), a takze oswiadczenie, 
ze biorg oni odpowiedzialnosc za tresc. Ponadto nalezy zaznaczyc, ze praca nie 
byta publikowana ani zgtaszana do druku w innym czasopismie.

14. Jednoczesnie autorzy powinni podac do wiadomosci wszelkie inne informacje 
moggce wskazywac na istnienie konfliktu interesow, takie jak:
-  zaleznosci finansowe (zatrudnienie, ptatna ekspertyza, doradztwo, posiadanie 

akcji, honoraria),
-  zaleznosci osobiste,
-  wspotzawodnictwo akademickie i inne moggce miec wptyw na stron? mery- 

toryczng pracy,
-  sponsorowanie catosci lub cz?sci badan na etapie projektowania, zbierania, 

analizy i interpretacji danych lub pisanie raportu.
Konflikt interesow ma miejsce wtedy, gdy przynajmniej jeden z autorow ma po- 
wigzania lub zaleznosci finansowe z przemystem bezposrednie lub za posrednic- 
twem najblizszej rodziny. Jesli praca dotyczy badan nad produktami cz?sciowo 
lub catkowicie sponsorowanymi przez firmy, autorzy majg obowigzek ujawnic 
ten fakt w zatgczonym oswiadczeniu.

15. Kazda praca podlega weryfikacji w systemie antyplagiatowym (zapora 
ghostwriting).

16. Redakcja przestrzega zasad zawartych w Deklaracji Helsinskiej, a takze w Inter­
disciplinary and Guidlines for the Use of Animals In Research, Testing and Educa­
tion, wydanych przez New York Academy nof Sciencees'Adhoc Resarch. Wszyst­
kie prace odnoszgce si? do zwierzgt lub ludzi muszg byc zgodne z zasadami etyki 
okreslanymi przez Komisj? Etyczng.

17. Czasopismo recenzowane jest w trybie podwojnej, slepej recenzji. Nadestane 
prace sg oceniane przez dwoch niezaleznych recenzentow, a nast?pnie kwalifi- 
kowane do druku przez Redaktora Naczelnego. Recenzje majg charakter anoni- 
mowy. Krytyczne recenzje autorzy otrzymujg wraz z prosbg o poprawienie pracy 
lub z decyzjg o niezakwalifikowaniu jej do druku. Procedura recenzowania arty- 
kutow jest zgodna z zaleceniami Ministerstwa Nauki i Szkolnictwa Wyzszego za- 
wartymi w opracowaniu„Dobre praktyki w procedurach recenzyjnych w nauce'' 
(Warszawa 2011) i szczegotowo zostata opisana na stronie http://www.nauka. 
gov.pl/g2/oryginal/2014_02/307f933b1a75d6705a4406d5452d6dbf.pdf

18. Redakcja zastrzega sobie prawo redagowania nadestanych tekstow (dokony- 
wania skrotow i poprawek). Prace sg wysytane do akceptacji autorow. Poprawki 
autorskie nalezy przestac w terminie 3 dni od daty wystania wiadomosci e-mail 
(pocztg elektroniczng). Brak odpowiedzi w podanym terminie jest rownoznacz- 
ny z akceptacjg przez autora nadestanego materiatu.

19. Przyj?cie pracy do druku oznacza przej?cie praw autorskich przez Redakcj? Wia­
domosci Lekarskich.

20. Autorzy otrzymujg nieodptatnie plik PDF wydania, w ktorym znajduje si? ich 
praca, a na zyczenie - egzemplarz drukowany. Plik elektroniczny przeznaczony 
jest do indywidualnego uzytku autora, bez prawa do rozpowszechniania bez 
zgody redakcji.

21. Prace przygotowane niezgodnie z regulaminem zostang zwrocone autorom do 
poprawienia.

22. Redakcja nie odpowiada za tresc zamieszczanych reklam.
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ORIGINAL ARTICLE 
PRACA ORYGINALNA

I ANAPLASMOSIS: EXPERIMENTAL IMMUNODEFICIENT STATE 
MODEL

Andrey V. Bondarenko1, Sergey I. Pokhil2, Marianna V. Lytvynenko3, Tatyana V. Bocharova1, Vitaliy V. Gargin1
'KHARKIV NATIONAL MEDICAL UNIVERSITY, KHARKIV, UKRAINE
2MECHNIKOV INSTITUTE OF MICROBIOLOGY AND IMMUNOLOGY, KHARKIV, UKRAINE
3ODESA NATIONAL MEDICAL UNIVERSITY, ODESA, UKRAINE

ABSTRACT
Introduction: The recently described anaplasmosis infection is widespread but concerns to the insufficiently known group of diseases.
The aim of our research is the development of uniform biological model for reproducing of artificial immunodeficient state by experimental anaplasmosis.
Materials and methods: Algorithm of experimental anaplasmosis reproducing, consisted of such consecutive stages: 1) artificial forming of the immunodeficient state at 
nonlinear white mise (Mus m u scu lu s  L.); 2) preparation of the tested biological material samples; 3) inoculation by prepared samples of the laboratory animals with the artificially 
formed immunodeficient state; 4) sampling from the dead or slaughtered (by the method of chloroformed anesthesia) experimental animals of sectional material (organs and 
targets tissues); 5) verification of aetiology by express detection of causative agents by the method of PCR in the selected samples of sectional material.
Results: Biological model of experimental anaplasmosis have been created suitable for realization of both diagnostic and epidemiological, epizootic, ecobiological and other 
researches of different origin biological material samples, including samples of solid and liquid consistency material. Formed model realised in premature death of experimental 
animals in 17.4 %  cases; resulted in an onset of disease clinical signs without death during the term of supervision in 43.8 %  cases; coursed in the absence of the expressed 
symptoms of infection in 31.3 %  cases.
Conclusions: Developed biological model of experimental anaplasmosis consists in that as laboratory animals with the increased sensitiveness to the infection and accumulation 
of causative agent are used white nonlinear mice with the artificially formed immunodeficient state.

KEYWORDS: biological model, M us m u sc u lu s  L., cyclophosphamide, anaplasmosis, A n a p la sm a  p h a g o c y to p h ilu m

Wiad Lek 2019, 72, 9 cz II, 1761-1764

IN T R O D U C T IO N
The recently described anaplasmosis infection is enough 
widespread in the European countries concern to the 
insufficiently known group of diseases. Anaplasmosis 
is included in the group of transm issible infectious 
diseases of man, cattle and mammals, and caused by 
bacteria of the genus Anaplasma [1-4]. A decision val­
ue in diagnostics of the disease is taken the methods 
of etiologic verification of anaplasmosis, so as clinical 
course is characterized only by the syndrome of general 
intoxication and, as a rule, not accompanied by specific 
clinical displays [5-7].

Laboratory models for an artificial reproducing of 
anaplasmosis at the experimental animals are actively 
developed in different countries [8, 9]. The ultimate goals 
of such researches are to study pathogenesis features; 
identification of patterns of im munological reactions 
and form ation of specific and nonspecific immunity; 
determination in vivo conditions of etiologic diagnostics 
methods effectiveness (specificity, sensitiveness, produc- 
ibility); efficiency of etiotropic therapy and methods of 
specific immunoprophylaxis; identification of natural 
reservoir of infection and m echanism s of pathogen 
transmission.

T H E  A IM
A research purpose is the development of uniform biolog­
ical model for reproducing of artificial immunodeficient 
state by experimental anaplasmosis that is characterized 
by simplicity of technological reconstruction, cheapness 
and availability for wide practical usage.

M A T E R IA L S  A N D  M E T H O D S
Algorithm of experimental anaplasmosis reproducing, 
consisted of such consecutive stages: 1) artificial forming 
of the immunodeficient state at nonlinear white mise 
(Mus musculus L.); 2) preparation of the tested biological 
material samples; 3) inoculation by prepared samples of 
the laboratory animals with the artificially formed immu­
nodeficient state; 4) sampling from the dead or slaughtered 
(by the method of chloroformed anesthesia) experimental 
animals of sectional material (organs and targets tissues); 
5) verification of aetiology by express detection of causative 
agents by the method of PCR in the selected samples of 
sectional material.

The artificial immunodeficient state for white nonlinear 
laboratory animals was created by a single intracutaneous 
injection of 250 pg/kg of cyclophosphamide in the form
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of medicinal preparation “Cyclophosphanum®” (publicly 
traded company “Kyivmedpreparation”, Kyiv, Ukraine) 3-4 
hours before introduction of samples of the investigated 
biological material to animals. The intracutaneous method 
of preparation introduction (unlike intraperitoneal) pro­
vided more even entering of preparation to the system of 
blood circulation and hemopoietic organs, reduced speed 
of preparation elimination from the animal organism, that 
provided forming of more protracted at times (to 7-10 
days) immunodeficient state, sufficient for reproduction 
and accumulation of Anaplasma. Optimal fixed by us 
empiric dose of preparation is 250 pg/kg. The injection 
of this dose provides forming of the enough expressed 
and stable immunodeficient state, and does not result 
in unforeseeable death of part (about 12 % and more) of 
experimental animals, that was marked at introduction of 
500 pg/kg and more.

The selected samples of blood brought in sterile capacities 
with an anticoagulant (with absent antimicrobial activity) 
for prevention of blood coagulation. During realization of 
our researches we used vacuum systems of blood sampling 
Venosafe™, Terumo Europe N.V. (Belgium) and test tubes 
VF - 052SDK (working volume of 2 ml) with the antico­
agulant K2-EDTA. The samples of blood were frozen by 
single-phase at the temperature of -20 °C and unfrozen at 
a room temperature that provided destruction of blood 
cells and release of pathogen microcolonies. The samples 
of biological material of solid consistency carefully homog­
enized (by trituration or grinding) and diluted with sterile 
distilled water in 1:9 ratio (volume/volume, respectively) 
with further mixing for formation of even suspension. 
Before homogenization, the surface of ticks was disinfected 
by immersion of them in 70 % ethyl spirit on 10 minutes. 
We homogenized all body of the tick, as causative agents 
could be in its different tissues and organs (salivary glands, 
lymph, intestine etc.). For introduction to the laboratory 
animals, we select the supernatant (after desilting and un­
assisted precipitation of fair-sized particles) of the homoge­
nized samples suspension. All manipulations at a selection 
and preparation for research of biological material samples 
were carried out in aseptic conditions, for prevention of 
their additional contamination by extraneous microflora.

Samples of different biological material (in a volume 0,3 
ml) were injected to nonlinear white mice with the artifi­
cially formed immunodeficient state intraperitonealy, that 
provided a large area for the application of causative agents 
with high authenticity of their contact with target-cells 
(macrophages, leucocytes, erythrocytes etc.). The term of 
observation of the infected experimental animals lasted 
8-10 days as, in this period the concentration of causative 
agents arrives at a maximal value in tissues and organs of 
animals [8].

For exact verification of infectious process aetiology 
from the dead and slaughtered animals (by a method of 
chloroform hyperanesthetization), applied the most acces­
sible and technologically cheap standard variant of PCR. 
Verification of ethology is based on the PCR detection of 
basic clinically meaningful types of Anaplasma (A. phago-

cytophilum) in the samples of blood (selected by puncture 
of heart with the observance of asepsis rules) of experimen­
tal animals infected by the investigated biological material 
samples. Expediency of exactly selection of blood samples 
is grounded by simplicity of executable for this purpose 
manipulations, and also complete coincidence of our PCR 
results (positive and negative) at parallel research of blood 
and other tissues and organs (spleen, bone marrow, liver, 
lymph nodes) samples, selected from the same experimen­
tal animals. We applied for reproducing standard PCR 
accessible on the territory of Ukraine, relatively cheap and 
already geared-up for the direct use of commercial sets of 
reagents “IsoGene Lab. Ltd” (Moscow, Russian federation): 
“Universal probepreparation reagents kit” -  Diatom®DNA 
Prep 100 (includes reagents for a selection and cleansing 
of DNA from the samples of biological material with the 
purpose of further amplification of its certain fragment); 
“ DNA amplification reagents kit” -  Gene Pak®DNA PCR 
test: E2136 (includes reaction mixtures, with primer system 
Eph for amplification of specific fragment of A. phagocy- 
tophilum genome); “Marker of DNA molecular mass M50, 
M 100” -  GenePak™ DNA Ladder M50, M100 (includes 
DNA fragments mixtures of different molecular mass 
which differs on 50 or 100 pair of nucleotides, respective­
ly, and used for size comparative identification of formed 
amplicons at the reproducing of PCR with synthesized 
primers); “Universal inner control U VK-90” (includes the 
reagents sets for monitoring of possible DNA losses during 
its selection from the investigated samples of biological 
material and for determination of possible inhibition of 
PCR in the process of its reproducing) [10].

The procedure was done strictly in compliance with the 
Helsinki Declaration, European Convention for the protec­
tion ofvertebrate animals (18.03.1986), European Economic 
Society Council Directive on the Protection of Vertebrate 
Animals (24.11.1986) after approval from the Regional 
Ethical Review Board.

Statistical analyses were performed using the chi-square 
test while comparing categorical variables. For all analyses, 
p<0.05 was used to indicate statistical significance.

R E S U L T S
Biological model of experimental anaplasmosis created by 
us is suitable for realization of both diagnostic and epide­
miological, epizootic, ecobiological and other researches 
of different origin biological material samples, including 
samples of solid and liquid consistency material, with the 
absence and with the presence of contamination by an 
extraneous microflora.

Under supervision of animals during an experiment 
appeared their premature death and onset of clinical signs 
of the disease: decline of mobility and appetite, inertness 
at a tactile and sound irritation, hunched seat, lameness, 
flatulence, loss an about 30 % of body mass. We conduct 
determination and comparison of morbidity level (prema­
ture death and disease incidence) in three different groups 
of laboratory animals: group №1 are control intact animals;
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group №2 are control animals with the artificially formed 
immunodeficient state; group №3 are experimental animals 
with the immunodeficient state infected by the samples of 
the investigated biological material. The results of these 
researches showed that unlike control animals from groups 
№1 and №2, the experimental animals of group №3 pro­
duced clinically expressed disease. Thus in future it was 
set at the usage of PCR method, that anaplasmosis, was 
the reason of premature death of experimental animals in 
17,4 % cases; resulted in an onset of disease clinical signs 
without death during the term of supervision in 43,8 % 
cases; coursed in the absence of the expressed symptoms 
of infection in 31,3 % cases.

For confirmation of reproduction and accumulation of 
Anaplasma in experimental animals of group №3 com­
parative (taking into account the positive result of PCR) 
determination of corpuscular antigen amounts (cells and 
microcolonies) of Anaplasma spp. bacteria was conduct­
ed by the method of indirect immunofluorescence assay 
in the samples of the investigated biological material, 
which was inoculated to experimental animals, and in the 
samples of sectional material from the last -  tissues and 
organs which can contain most of the causative agents 
cells (blood, spleen, bone marrow, liver, lymph nodes) 
potentially. The results of these researches showed the ac­
cumulation of bacteria in tissues and target organs of the 
infected animals, which exceeded the initial concentrations 
of these microorganisms in the corresponding samples of 
the investigated biological material more than in 102-103 
times. In addition, comparative analysis of the results of 
Anaplasma detection by PCR method in the same samples 
of biological material without the usage and with the usage 
of the pathogen reproduction and accumulation stage by 
growing in in vivo conditions (offered biological model) 
demonstrates the substantial (p<0,05) increase of causative 
agents detection from 6,9 % to 18,4 %.

D IS C U S S IO N
First of all researchers use at creation of experimental ana­
plasmosis biological models those types of animals, which 
are natural owners for causative agents: horses, cattle, 
sheep, white-tailed deer, dogs, pack rats and white-footed 
mice [8, 9]. The usage of the indicated animals in an ex­
periment allows recreating the natural course of infectious 
process with large authenticity, that allow to explain pe­
culiarities of course for different diseases in condition of 
immunodeficient state [11, 12]. However, it has substantial 
defects, related to their inaccessibility for wide application 
in practice. high cost of such animals, difficulties of their 
maintenance in laboratory conditions and technical com­
plications of experiment realization on them, and also 
by limitations in possibility of standardizated laboratory 
model creation for all Anaplasma species, that associated 
with ability of every species of pathogen to multiply and 
accumulate only in the certain type of sensible animals.

Therefore, the last years noted tendency to the increase 
of researches, pointed at development technically of more

suitable models of experimentally reproducing anaplas- 
mosis, based on the usage of the most widespread labora­
tory animals, -  mostly mice, considerably rare -  rats, guin­
ea-pigs, rabbits [13]. It should be noted that for ordinary 
white nonlinear laboratory mice experimental anaplasmo- 
sis, characterized by complete absence or extraordinarily 
poorly expressed symptoms of disease without substantial 
reproduction and accumulation of causative agents in their 
organism, rapid elimination of them even in the conditions 
of bacteraemia in experimental animals on the initial stage 
after their infection. The indicated circumstances induce 
researchers to apply the genetically cloned syngeneic lines 
of mice with an innate immunodeficit and that charac­
terized by the high level of sensitiveness to the causative 
agents of different infectious diseases [14]. However, such 
linear animals are relatively expensive, scarce enough; 
need the special terms for their isolated maintenance and 
reproduction, which would prevent deaths of animals at the 
casual infecting. It substantially complicates the stable pro­
viding of laboratories and their practical deployment with 
linear immunosuppressive animals as a biological model. 
Therefore, potentially most perspective for wide practical 
application there can be a biological method, based on the 
usage of white nonlinear laboratory mice with the induced 
immunodeficient state. It is succeeded to form by the way 
of introduction to the experimental animal of compounds, 
which have a necessary spectrum of immunodepressive 
action. Today there is a large list of medicinal preparations, 
which are characterized by the polytypical mechanisms of 
immunosuppression without the display of antibacterial 
activity. It allows carrying out a reasonable choice for 
application of exactly those preparations that provide the 
adequate reproducing of the necessary immunodepressive 
state for experimental animals with absence of undesirable 
bactericidal or bacteriostatic action on Anaplasma.

Choice of preparation “Cyclophosphanum®” (publicly 
traded company “Kyivmedpreparation”, Kyiv, Ukraine) for 
the artificial forming of the immunodeficient state for white 
nonlinear mice is reasonable due to the detailed study of its 
mechanisms of immunodepressive action [14] and by the 
absence of antibacterial activity, cheapness and availability.

C O N C L U S IO N S
1. Developed biological model of experimental anaplas- 

mosis consists in that as laboratory animals with the 
increased sensitiveness to the infection and accumula­
tion of causative agent are used white nonlinear mice 
with the artificially formed immunodeficient state.

2. Biological model, based on intracutaneous introduc­
tion to the laboratory animals of immunodepressive 
preparation “Cyclophosphanum®” in a dose 250 pg/ 
kg, is characterized by commonality and simplicity of 
reproducing, considerably cheaper than analogues and 
accessible for practical deployment.

3. Inoculation to white nonlinear mice with the artificially 
formed immunodeficient state of biological material 
samples, potentially infected by Anaplasma, allows
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promoting the level of causative agents detection (with 
further verification by PCR method) in 2 times, that 
can be used for anaplasmosіs diagnostics in people and 
animals by detection of causative agents in the samples 
of biological material.
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