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CARDIOTROPIC INFLUENCE OF SYNTHETIC AND GENETICALLY -ENGINEERED
SUPPRESSORS IN RATS WITH EXPERIMENTAL RHEUMATOID AR THRITIS COMBINED
WITH ARTERIAL HYPERTENSION
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Significant progress in rheumatoid arthritis phacotherapy is associated with the implementatiosyothetie-derived
immunosuppressors and genetically engineered @) drugs) into clinical practice. Arterial hypension, like rheumatoid

arthritis, is accompanied by producing a large amofiinflammatory cytokines, namely TN&. The purpose of the work was to
study the cardiotropic effects of leflunomide atahercept against the background of experimengalmatoid arthritis associated
with arterial hypertension in rats. Experimentsnaature adult, non-linear white rats found thatuefimide and etanercept did
not affect the degree of hypertension against #odround of adjuvant arthritis, but manifestecaatinypertensive effect when
used in adjuvant arthritis combined with arterigpértension. Leflunomide leads to an increase mrtheate by 510.4% at
different terms of observation, both against thekgeound of adjuvant arthritis only and under thmbined pathology conditions.
Etanercept, when used against adjuvant arthrétisses bradycardia but prevents the developmeatioftardia, which is detected
in untreated animals with a comorbid condition dgrimanifestation and attenuation of the inflammafatocess. The study
findings may be relevant for development of newrapphes to the treatment of rheumatic and cardigtwfpgy.
Keywords: leflunomide, etanercept, cardiotropic action, rhatoid arthritis, hypertension, comorbid pathology

The work is a fragment of the research project ititdincy, cardio and gastrointestinal safety of inmosuppressants
and calcium antagonists of the dihydropyridine sgrunder conditions of combined use in the modeh@imatoid arthritis
combined with arterial hypertension”, state regéton No. 0117U006446.

Pathogenetic aspects of the onset and developmehewmatoid arthritis (RA) substantiate the
pathogenetic basis of pharmacotherapy and deterthiaefeasibility of using drugs of appropriate
pharmacotherapeutic groups. Significant progressbieen made in the pharmacotherapy of RA over the
past decades, which is due to implementation ofh&fie-derived immunosuppressants and genetically
engineered (biological) drugs (GEBD) into clinipaéctice [2, 5].

The fundamental role in the pathogenesis of RAagqa by TNFe, a pleiotropic cytokine with anti
inflammatory and immunomodulatory activity [3]. Amepthe GEBP, TN¥F inhibitors were the first GEBP
implemented into practice, and today they are rdmgleong this class drugs as “the first-line” dr[&]s

It is TNFd that is one of the major cytokines to determine ttevelopment of synovial

inflammation and osteoblast-mediated bone destmati arthritis. Therefore, TN is one of the main
pharmacological targets for anticytokine therapRéfand other inflammatory joint diseases.

The issues of the proinflammatory cytokines roletlie origin and development of cardiac
pathology are highlighted and discussed in thensifie periodicals [7, 8]. It is known that due bheart
failure, the heart produces a large amount of fnffeatory cytokine, namely TN, whose content and
activity correlate with the degree of the left waié function impairment, the presence of chariggbe
myocardium, accompanied by a decrease in congdatiiction, can lead to apoptosis of cardiomyocytes
with the direct link of this cytokine with the cesponding receptors on cardiomyocytes [3, 11].

These facts have caused the prediction that logéhia level of TNF& may have a positive effect
on the functional status of the heart in the coodd of the heart failure and clinical manifestatioof
cardiac pathology. Experimental data and resultsefimited clinical trial confirmed this resuttpwever,
the results of the largscale controlled trials have shown a negative tesud, in particular, worsening of
state in patients with heart failure with the usetanercept or infliximab [3].

Particularly acute is the issue of the safety dfidagy with the use of genetically modified and
synthetic immunosuppressors against the backgrofirmbmbined pathology, in particular against the
background of RA associated with hypertension. Jide, namely, cardiotoxic effects of synthetic and
genetically engineered immunosuppressants havgentieen sufficiently studied [7, 8].

Immunosuppressors can exhibit both general toXeces [1] and cardiotoxicities, including the
ability to increase the risk of hypertension, desitzation of blood pressure, increased preexisting
hypertension, heart failure, heart rhythm disordets. [3, 11]. There is no consensus among thédwor
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researchers about the cardiac safety and caflicacy of synthetic and biological immunosuppogss
For example, leflunomide (LF) in various RA patembay cause either hyper- or hypotension [5]. The
effect of immunosuppressors on the cardiovascuylatem’s condition against the background of RA
combined with hypertension has not been studied1l, It is precisely because of the common
pathogenesis link regarding the increase in théetdmand activity of proinflammatory cytokines iardiac
diseases associated with RA, namely, arterial tigpsion (AH), that there is a prediction about the
possibility of using immunosuppressors againstithekground of comorbid pathology of inflammatory
nature.

Particular interest is drawn to the study on thicady of biological immunosuppressors that
specifically block the activity of TN, against the background of both RA and comorbidliaa
pathology, in particular AH.

Quite effective in its implementation into clinicplactice was the drug TNFa& inhibitor —
Etanercept (ENB), which binds to biologically aetiVNFa (blocks its activity and prevents the latter

from binding to the corresponding receptors). Theydegulates the activity of TNE in RA, including—
juvenile, psoriatic arthritis, psoriasis, ankylagspondylitis [2].

The purposeof the work was to study the cardiotropic effeidefilunomide and etanercept against
the background of experimental rheumatoid arthaisisociated with hypertension in rats.

Materials and methods.The experiments were performed on mature non-livae rats of both
sexes with a starting weight of 168.5 + 3.42 g,clhivere kept on a standard balanced diet in vivariu
under free access to food and water at the temperaf 26-22° C and relative humidity of 4860%. The
studies were carried out in compliance with theiregments of the European Convention for the Ptiatec
of Vertebrate Animals Used for Experimental and édtBcientific Purposes (Strasbourg, 1986). After
acclimatization (14 days) under normal diet andhiiite access to food and water in the laboratmoynr
in special plastic cages ofd specimens of similar sex in each random samgigewats were divided
into groups.

The first group included 20 intact animals thatevieept in the laboratory room under the similar
conditions and with the same duration as the amiroibther experimental groups. The second group
included white rats who were administered a conepgfeeund's adjuvant (AF) to simulate experimental
RA (adjuvant arthritis- AA). The animals of the third group consisted atisy which were induced AH.

The animals of the fourth group were simulated madid state- AH + AA. Animals of the fifth and
sixth groups started treatment with LF and ENB ysdafter AF administration against the background
of the formed AH. The seventh and eighth groupdunted rats with a comorbid condition, whose
treatment with LF and ENB drugs, respectively, diegan 7 days after the AF administration against
the background of already formed hypertension. @loee, animals that were only simulated AA (AA
control), as well as AA rats (monopathology) trelaath LF and ENB were not subject to salt loading
at all. Simulation of hypertension was performed rhgans of salt loading, which was created by
providing the animals with salt drinking (replacerhef drinking water with saline solutien1% sodium
chloride solution) under the conditions of freeegxto it. Duration of hypertension development was
21 days [1, 9, 13]. Experimental RA was inducedshipcutaneous injection of complete AF into the
plantar part of the hind limb (left), which, accorg to the literature, is one of the most adeqaggents
capable of inducing the said pathological conditidhe mechanism of developing AA induced by
administration of complete AF, clinical symptoms,wsell as the effects of drugs are most similar to
those observed in humans with RA.

Comorbid pathology was simulated as follows: agaihe background of hypertension (on the
21st day from the start of AH model formation), dtre@mals were singly administered complete AF. All
animals were measured baseline BP and cardia¢@GRieby a sphygmomanometric method with the Ugo
Basile device (Italy). In rats subjected to sadtdimg, blood pressure was measured after 21 daymals
that were not recorded an increase in blood pressier 21 days from the beginning of the salt ilogd
were not subject to the distribution into groupd arere removed from the experiment under the raleva
rules of euthanasia.

After randomization of rats with AH, the corresporgl groups of animals were formed, each
including almost the same number of rats of difiesexes. LF was used as follows: the first thisesdt
the dose of 15 mg/kg (shock dose), and theaily at the dose of 1.5 mg/kg (therapeutic doshg drug
was injected through a special metal probe intostbenach in 1% starch suspension once a day (at 10
11 o’clock). Treatment of the animals was starteldys after the AF administration (acute periogroper
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AA). Duration of the animals’ observation was 12eke from the start of the AH simulation, of which 2
days (3 weeks) was the formation of AH, thehweeks after the AF administration against trekgeound

of the formed AH (including 8 weeks of treatmentiieh began 7 days after the AF administration).
Administration of ENB was carried out subcutanegpasithe dose of 4 mg/kg, which actually corresgond
to the therapeutic dose for humans in terms of alsirfrats). Administration of ENB was performedifou
times (once a week, in the same dosé@) days, 14 days, 21 days and 28 days after theletenAF
administration.

Data Processing. The normality of distribution wssessed by the Shaphdilk (W) criterion. Data are
presented as the arithmetic mean and the stamdardfthe mean representativeness. The prolyetsitiveen the
means in the two samples was determined using ttiuerg test with normal distribution. Differencesrer
considered statistically significant at a significa level of at least 0.05.

Results of the study and their discussionNo significant fluctuations in blood pressure i th
animals of the intact group were observed. ExpeartaleRA was accompanied by the development of
hypertension, starting from the first days aftee thF administration, which was characterized by an
increase in blood pressure by-12% (table 1).

In animals with the salt load (third group) therasnan increase in blood pressure by 42790 %
on the 7th-21st day of observation. It should beeadhat with the increase in the term of salt lopdo
the 21st day the number of animals with an incréabéod pressure increased. Thus, 7 days afteAth
model formation, 58.8% of white rats increasedrtb&od pressure by 19%; blood pressure increaged b
27% in 82.4% of animals on the 14th day of AH fotima The highest number of animal88.2% with
elevated blood pressure by 17.9% was recordeden@libt day.

It is this term that characterizes the actual pres®f hypertension (the AH model) in white rats,
as noted above. A significant increase in bloodsguee in animals with salt loading (rats of thedhi
group) was observed throughout the period of anahakrvation, however, starting from the 424th
day from the start of daily use of 1% sodium clderisolution as a drink (free access of animals to
drinking), a decrease in the degree of hypertens@smrecorded compared to the value registeretieon t
21st day.

Under the conditions of comorbid pathology modeli@dministration of AF against the
background of formed AH), there was no further @ase of arterial pressure (AP) compared to the data
recorded in animals with AH. Thus, complete AF doeslead to an increase in blood pressure agéiast
background of the formed hypertension (i.e., AFdoet lead to an increase in hypertension agdiest t
background of already developed disease; tablétljhe same time, during the acute period of the
inflammatory process development and the periodtofgeneralization (the 28th day after the AF
administration), blood pressure remained signifilgamgher against the background of hypertensiamnt
that in intact animals, as well as in animals wth alone.

According to the data in table. 1, LF did not lead decrease (normalization) of AP in AA rats,
and throughout its duration, AP values remainedilginio those observed in untreated AA animals
(increased by more than 10%). The use of LF agdirestbackground of comorbid pathology, on the
contrary, led to a significant decrease in blooéspure, the most significant during the period &f A
decrement (the value of blood pressure in animedgdd with LF decreased by 10% compared to thesval
in animals with a comorbid condition and reducedLBy7 % compared to the value on the 21st day from
the salt loading beginning.

Thus, the use of LF should be associated with sootis monitoring of blood pressure. In our
opinion, against the background of AA alone, the asLF should be combined with antihypertensive
agents, which can only be confirmed or denied bjopaing a clinical trial.

With the use of ENB against AA, no significant ieaase in blood pressure was observed in rats,
however, a rise in blood pressure of 4-8 % comptodxhseline values was observed in this groupgtab
1). Thus, ENB did not lead to aggravated hypertansi the experimental RA. Under the conditions of
comorbid pathology, ENB did not cause hypertensimrt, on the contrary, significantly reduced blood
pressure in rats during AA manifestation againstiihckground of hypertension (recorded on the 21st
day from the beginning of the salt loading) andueat this index by 17% compared to values in
untreated animals during the period of AA decrenfentthe 60th day after AF administration). At the
same time, blood pressure during the inflammatienegalizing period remained higher than that of
intact animals.
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Table 1

Blood pressure (x £ SE, mm Hg) in rats using Lefluomide and Etanercept against adjuvant arthritis
combined with arterial hypertension

Term of observation, dady
Group, index Initial datas 7 14 28 42-45 56-60
(21+7) (21+14) (21+28) (21+42) (21+60)

Intact animals, 92.2+4.2 93.4+1.4 90.7+2.8 92.2+1.4 93.2+1.8 94.7+1.2
n 20 20 20 20 20 20
AA 87 441 54 97.5+1.52 97.9+1.70 97.5+1.52 97.2+1.50 97.2+2.0
n p (up to output values '46 ' 40 40 40 40 40
of the given group) <0.05 <0.05 <0.05 <0.05 <0.05
AH (initial value — the 111.2+1.9* 107.0+1.4* 111.7+1.4* 108.2+2.5 101.6+2.0¥ | 101.6+2.0%
21stday), n 33 33 33 33 33 33
AH+AA 115.945.3* 106.4+2.8* 103.6+4.6* 100.2+3.7* 99.1+1.60 97.2+4.1
n 25 25 25 25 25 25
AA+LF 87.4+1.16 97.443.35 97.7£3.75 95.7+2.37 96.0+2.90 98.1+4.0
n, p (up to output values '1_5 ' 15 15 15 15 15
of the given group) <0.05 <0.05 <0.05 <0.05 <0.05
AA+ENB 89 0+3.7 99.9+2.24 96.4+3.7 95.0+1.9 92.7+3.4 96.8+3.7
n, p (up to output values '15‘ ) 15 15 15 15 15
of the given group) <0.05 >0.05 >0.05 >0.05 >0.05
AH+AA+ 109.4+2.4* 106.4+2.8* 99.8+4.02 93.0+2.3 96.0+4.85 | 87.8+1.7%
+LF, n 15 15 15 15 15 15
AH+AA+ 115.945.3* 99.8+2.3% 96.4+4.3 104.2+4.3% | 102.3+3.0% 96.0+2.5¢
+ENB, n 15 15 15 15 15 15

Notes (here and in the following table): 1-0<0.05 - the index difference in the given obsenrmafperiod compared to its value in
intact animals. 2¢ — p<0.05 the index difference in the given observaperiod compared to the value in animals with hygresion on the 21st
day. 3.A — p<0.05 the index difference in the given observafieriod compared to the value in animals with hygreston for the same period of
observation. 4 — p<0.05 the index difference in the given observapieriod compared to the value in animals with combipathology (AH +
AA). 5. «—for the initial data, the values of the studiedapaeters, which were registered in animals on fis¢ @ay from the beginning of the salt
load, i. e., the value of blood pressure in animatk formed AH, were taken. 6.-Zthe observation period is specified after the Afmistration
against the background of AH, in parenthes#ése term of AH formation + the term starting froine AF administration).

Thus, the results of the studies showed that nelithenor ENB enhanced hypertension caused by
AF, and blood pressure during the action of thasggiremained elevated, similarly to the values in
untreated animals against AA. Against the backgidoafrexperimental RA in rats there was a signiftcan
increase in heart rate up to the 424¥%th day after AF administration (table 2).

Statistically significant changes (decrease) indasliac rate should be noted 60 days after the
induction of the inflammatory process. At the satime, the animals with formed AH against the
background of continued saline solution consumptmmore than 21 days showed a decrease in heart
rate in the period from the 28th to the 81st dagledervation (from the beginning of the salt loggliron
average- by 12%. Thus, under the conditions of prolongdtilsading (more than 21 days), bradycardia
develops in animals.

In the acute period of AA development against thekround of AH and, particularly, in the
period of AA decrement on the 56th-60th dayssignificant changes in the cardiac rate (by 28.68e
recorded compared to this index in animals with apathology (AH), which were defined as
tachyarrhythmia, and on the 42nd day of observattogy were also reliable compared to those obderve
in intact animals and testified to the 13.5% inseedn the cardiac rate (table. 2). Significant ¢jeen
(increase) of the cardiac rate byl8.4 % were caused by the synthetic immunosuppréssm different
terms of its application against the backgroundAf

The use of LF against the background of a comocoiddition was also accompanied by a
significant (compared to the value in intact anisnahd rats with hypertension) increase in the aardi
rate, at the same time, the indicated reactiohismdroup was slightly weaker than that observetth wi
the use of LF only against the background of AAisTfact can be regarded as a warning when applying
LF both against the background of monopathology X&Ad in the comorbid state (AH + AA) and
indicate the need to monitor the frequency and mmyiof heart rate and the use of appropriate
therapies.

With the use of the ENB against the background A&fafone, a significant decrease in the cardiac
rate was recorded (table 2), starting from the 2&th after AF administration and until the end fué t
observation period (the 60th day after AF adminigtn) by 9.211.2 % compared to data recorded in
animals with comorbid condition and intact rats.
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Table 2

Cardiac rate (x £ SE, beats/min) in rats using Lefinomide and Etanercept against the background of
experimental rheumatoid arthritis associated with lypertension

Term of observation, day
Group, index Initial datas 7 14 28 42-45 56-60
(21+7) (21+14) (21+28) (21+42) (21+60)
Intact animals, n 368.3+3.3 370.7+4.3 | 365.1+11.4 368.4+2.1 363.3+10.7 | 372.3+11.2
20 20 20 20 20 20
AA 365.2+8.8 | 398.94+8.1* | 396.7+8.7* 386.8+7.2* 354.1+6.4 | 340.1+9.8%
n 40 40 40 40 40 40
AH 365.1+12.4 | 326.3+2.4% | 321.5+5.3% 326.3+2.4% 325.7+9.8% | 328.7+10.2%
n 33 33 33 33 33 33
AH+AA 378.619.2 | 383.7+9.6 | 371.4+3.5% 367.1+9.2 385.0+3.3 | 422.6+10.2%
n 25 25 25 25 25 25
AA+LF 378.6+4.76 - 398.5+7.8% | 417.9 +17.7%¢ | 417.8+6.3%° | 416.8+8.2#
n 15 15 15 15 15
AA+ENB 361.1+6.2 | 363.0+8.4 363.916.2 326.7+7.4% 320.6+9.4% 326.£4.9%
n, p (up to output values 15 15 15 15 15 15
of the given group) >0.05 >0.05 <0.05 <0.05 <0.05
AH+AA+LF 378.6+4.76 - 390.5+6.8%¢ 380.045.8 390.049.7 392.9+3.9*
n 15 15 15 15 15
AH+AA+ENB, n 369.3+5.6 | 378.3+9.2 354.2+8.7 366.1+7.4 347.846.2° | 342.949.9%¢
15 15 15 15 15 15

In general, our results are consistent with thddaioed by other researchers [3, 8, 11, 13]. ENB,
immunosuppressant of biological origin, preventsel development of tachycardia, which was recorded
in untreated animals with a comorbid condition dgrihe manifestation and decrement of the pathcédgi
process [3]. At the same time, a significant desea the cardiac rate on the 42nd-60th day ofrehtien
compared to values in intact animals and in rath wicomorbid condition was reported with the uke o
ENB [4, 11]. Ability of LF and ENB to influence thehythm and the cardiac rate of rats against the
background of AH associated with AA indicates teadibility of the rhythm and cardiac rate monitgrin
with the use of immunosuppressors [10, 13].

1. Leflunomide and etanercept do not affect thaeegf hypertension against adjuvant arthritis,
which is confirmed by a significant increase ofdagressure in rats (by more than 10%) similahgd t
observed in untreated animals with inflammatorycpes.

2. Leflunomide and etanercept have an antihypextemrs$fect when used against adjuvant arthritis
combined with arterial hypertension, as evidenged tecrease in the hypertension degree-29 9 and
17%, respectively, at different terms of inflamroatdevelopment in rats compared to values in utgéidea
animals with a comorbid condition.

3. White rats against the background of arterigbdnjension combined with AA develop
tachyarrhythmia, which is characterized by a sigaift increase in the cardiac rate by 28.6% conapiare
this index in animals with monopathologyarterial hypertension.

4. Leflunomide leads to an increase in the cardate by 510.4 % at different terms of
observation, both against the background of adjueathritis only and under conditions of combined
pathology. Etanercept, when used against adjuvathtites, causes bradycardia, but prevents the
development of tachycardia, which is detected inaated animals with a comorbid condition during th
manifestation and attenuation of the inflammataogepss.
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KAPJIIOTPOITHUM BIIIUB IMYHOCYIIPECOPIB
CUHTETUYHOTI'O I TEHHO-TH)KEHEPHOT' O
NOXOIKEHHS ¥ IIYPIB
3A EKCIIEPUMEHTAJIBHOI'O PEBMATOITHOI'O
APTPUTY, TIOEAHAHOTI O 3 APTEPIAJIBHOIO
T'TIEPTEH3IEIO
Cepennncbka H.M., Kopnienko B.I1.,
Mapuenko-Tosacra K.C., Boopuuska O.M.,
Japory6ens O.B., lyuenko K.A.

IcrotHuit mporpec y dapmakoTeparrii peBMaTOITHOTO
apTPUTY TOB'SI3aHAN 3 BIPOBAPKCHHAM B KIIHIYHY
MIPAKTUKY IMYHOCYTIPECOPIB CHHTETHYHOTO MOXOMKEHHS 1
TeHHO-IH)KCHEPHHUX (6iomoriynux) TIpemnaparis.
AprepianpHa TinmepreHsis, Sk i PA, cympoBOIKYyeTbCs
MPOIYKINE BEIUKOI KiTBKOCTI 3aMalbHOTO LUTOKIHY, a
came - OHII-4. Meroro nocmikeHHS OYyJI0 BUBYCHHS
KapZiOTPOIHOro BIUTMBY JieIyHOMHIA 1 eTaHepuenrta Ha
T  EKCIIEPUMEHTAaJIbHOTO  PEBMATOIJHOTO  apTpUTY,
acoLifoBaHOTO 3 apTepiaNbHOIO TIllEPTEeH31€I0, ¥ mypiB. Y
JIOCTiJaX Ha CTaTeBO3PUIMX HENIHIHHMX OUIMX mIypax
BCTaHOBJICHO, 110 JIehIyHOMI] i €TaHEepLENT He BILIHBAIOTh
Ha CTYMiHb TinepTeHsii Ha TJIi aa'IOBaHTHOIO apTpUTY, alle
BUSIBJLSIFOTh QHTHTINIEPTEH3UBHUI epeKT NPy 3aCTOCYBaHHS
Ha TJIi a/{'IOBAHTHOT'0 apTPUTY, IOEHAHOTO 3 apTePiaIbHOIO
rineprensiero. JledayHoMin NPH3BOAUTE O 3POCTaHHSI
YaCTOTH ceplieBruXx ckopoueHs Ha (5-10,4)%e pi3ui TepMiHu
CIIOCTEPEIKEHH SIK Ha TJIi JIMIIE 8/l FOBAaHTHOTO apTPHUTY, TaK
i B yMoOBax MO€OHAHOi matojorii. Ertamepuent mpu
3aCTOCYBaHHI Ha TJi aJ'FOBaHTHOIO apTPUTY BHKJIHMKA€E
Opagukapniro, ane 3amobirae po3BUTKY Taxikapmii, IIo
pPCECTPYEThCS Yy HEIIKOBAHUX TBapuH 3 KOMOPOIIHUM
CTaHOM B mepioa MaHidecTarii i 3racaHHS 3amaJbHOTO
nporecy. Pe3yabraté QOCIiPKEHh MOXKYTh MaTH 3HAYCHHS
JUTSL pO3pOOKHM HOBHUX IiJXOAIB B JIIKYBaHHI peBMaTUYHOI Ta
Kap/iaiabHOl MaToJorii.

KiawuoBi  cioBa:  neduyHOMim, — eTaHEpIENT,
KapAiOTPONHA Mis, PEBMATOINHHHA apTPUT, apTepiaibHa
rinepTen3is, KoOMOpOiHA TATOJIOTS.

Crarrs Hagiiimora 10.08.201%.

KAPJIUOTPOIIHOE BJIMSIHUE
NMMYHOCYHNPECCOPOB CUHTETHUYECKOI'O
U TEHHO-MHXXEHEPHOTI'O ITPOUCXOXKXJIEHUA

Y KPBIC ITIPU OKCIIEPUMEHTAJIBHOM

PEBMATOUAHOM APTPUTE, OFBEJUHEHHOM
C APTEPHAJILHOW TUTIEPTEH3UEN
Cepenunckas H.H., Kopuuenko B.H.,
Mapuenko-Toucras K.C., boopunkas O.H.,
Jlagory6en E.B., lyuenxo E.A.

Cy1ecTBEeHHbIH mporpecc B (apmaxoTepanuu
PEBMaTOMAHOTO apTPUTA CBSA3aH C BHEIPEHHEM B KIHMHHYECKYIO
MPaKTHKy HMMYHOCYIIPECCOPOB CHHTETHIECKOTO MPOUCXOXKACHHS
u TeHHO-UHXEHEPHBIX (6uonornueckux) IIpeTapaToB.
AprepuanpHasi THICpTEeH3Ms, Kak u PA, compoBoxmaercs
HPOJYKIMEH GOIbIIOr0 KOJIMYECTBA BOCHAIUTEIBHOTO LIUTOKNHA,
a uMmeHHo — ®HO-6. Llensio uccnenoBanus OBLIO H3YUYEHHE
KapJMOTPOITHOTO BIHMSHUSA Je(IyHOMHUIA U dTaHeplenTa Ha GoHe
IKCIIEPUMEHTAILHOTO PEeBMaTOUIHOTO apTpuTa,
aCCOLIMHMPOBAHHOIO € apTepUajbHON THUIEPTEH3UeH, y Kpbic. B
OMBITAX Ha TMOJIOBO3PENBIX HEMMHEHHBIX O€NbIX KpbIcax
YCTaHOBJIEHO, YTO JE(UIYHOMHI M STaHEPIENT HE BIUSIOT Ha
CTENEHb THIEPTEH3NMH Ha (OHE aABIOBAHTHOTO AapTpPHTa, HO
HPOSIBIISIIOT aHTUTHIEPTECH3UBHBIA (G QEeKT NpH NpUMEHCHHE Ha
(oHEe amBIOBAHTHOTO apPTPUTA, OOBEIMHEHHOTO C apTepUaIbHON
runeprensueil. JlediyHoMun IPUBOAMT K POCTYy YacTOTHI
cepaeunbix cokpauennii Ha (5-10,4)% B pasHble CpOKH
HaOII0IeHNS KaK Ha (POHE TOJBKO aJABIOBAaHTHON apTpUTa, TaK U B
YCIIOBHAX COUETAHHON MAaTOJIOTUH. DTAHEPLENT NPU MPUMEHEHUH
Ha (OHE aTbIOBAHTHOTO apTPHUTA BBI3BIBAECT OpagHKapAdIo, HO
MpefOTBpalIaeT Pa3BUTHE TaXWKAPAWH, YTO PETHCTPHPYETCS y
HEJICYCHHBIX )KUBOTHBIX C KOMOPOWIHBIM COCTOSHHEM B IIEPHOJ
MaHU(ECTallMi ¥  yracaHus BOCHAJIMTEIBHOTO  IIpOIiecca.
PesynbraTtel McCleOBaHMH MOTYT HMMETh 3HAueHHE UL
pa3pabOTKM HOBBIX IIOAXOJOB B JICYCHUH DPEBMATHYECKOH H
KapJMaJIbHOW ITaTOJIOTHU.

KiroueBbie cJI0Ba: nedIyHOMUSA, STaHepLeNT,
KapAMOTPONHOE NEHCTBHE, PEBMATOUIHBIN apTPUT, apTepUalibHas
THIIEPTEH3Hs, KOMOPOUIHAS TATOJIOTHSI.

Penensent Kocrenko B.O.
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