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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Rheumatoid arthritis (RA) is an auto-immune disorder 

described by permanent inflammation of the articular synovial 
membrane. Non-treated RA can cause gradual joint damage, 
ending in complaint, poor lifestyle, and an upright ratio of 
death. Approximately one percent of the people are involved, 
and the disorder begins, in general, appears during the third and 
fifth decades of age, with more occurrences in females. The 
treatment is complicated as well as involves various stages of 
medications with variable methods of application as well as 
non-pharmacologic methods. The extra prevalent are disease 
person’s culture, then, sports and mechanical and behavioral 
therapy. Due to more chance of ischemic heart disease, trials 
should be increased to lessen the assisting behaviors such as 
cigarette smoking, high lipid profile, elevation of blood pressure, 
and high body mass index.

Key words. Rheumatoid arthritis, methotrexate, disease 
modifying anti-rheumatic drugs, glucocorticoids.
Introduction.

The first goal in treatment of rheumatoid arthritis (RA) 
is to cure pain and oedema rapidly as well as to relieve the 
inflammation, glucocorticoids (GC) are implicated largely in 
recent disease attacks either by mouth or in intra-articular ways. 
GC is given by mouth for a brief period (up to three months) 
merely in low doses to block unwanted events as possible 
(Figure 1). The management of inflammatory processes over a 
prolonged time requires the introduction of traditional Disease 
Modifying Anti-Rheumatic Drugs (DMARDs) to decrease the 
need for glucocorticoid use. Today, multiple chances may be 
considered as dares or oppositions [1,2].

During the 1980s, as well as to recent medications to manage 
rheumatoid arthritis, recent standards were discovered to 
measure the results of therapeutic use. furthermore, it was 
noticed that the recent DMARDs were almost little applicable 
for more than 2 years, structural breakdown usually appeared 
clear on the picture of radiographs during the early 2 years after 
the beginning of the disease and a small dose every week by the 
mouth of methotrexate (MTX), a medication usually prescribed 
to manage psoriasis, not merely good in treating polyarticular 
psoriatic arthritis (PsA) but as well as was non-harmful 
and highly accepted when used in those with rheumatoid 
arthritis. Using both, these findings led to the US Food and 
Drug Administration (FDA) agreement of MTX for the 
management of rheumatoid arthritis in 1988 and to a new way 
of the conventional sequential approach to the pharmacological 
treatment of rheumatoid arthritis [3] (Figure 2).
Methotrexate.

By the 1990s, MTX was considered the main step of treatment 
of most rheumatologists to manage patients with rheumatoid 
arthritis in the USA, although rapid effective trials concluded 
that, at least during the first year of treatment, other items, 
including sulfasalazine (SSZ), were with the same efficacy. 
Attempts were encouraged to define approaches involving 
increasing the tolerance to more of the MTX dosage system 
(such as by subcutaneous route), thereby elevating its affectivity, 
and patients with rheumatoid arthritis were mostly capable of 
complying MTX for prolonged durations of time, which was 
not often the state with recent DMARDs. Although this, some 
patients were not able to comply with the dosage needed to 
perform higher results or still MTX non-well responders [3].

In addition, it was not recommended for others, like a young 
female approaching gestation or those who drink alcoholic 
beverages as usual. In addition, MTX monotherapy cannot 
ideally lead to disease control; continuous MTX management 
was needed to keep a therapeutic response and a lot of those 
who had permanent disease progression even during using this 
medication. A few recent studies encouraged the ability that 
treatment with both DMARDs ± CSs might be more beneficial 
than MTX monotherapy, and this is a way of thinking that 
progresses around 20 years after that. Although monotherapy of 
MTX is more effective in most recently diagnosed- rheumatoid 
arthritis patients, depending on the health insurance model (cost-
effective or not), the National Institute for Health and Clinical 
Excellence (NICE) in the UK advises that together use of 
DMARDs plus short period of steroids as first-line treatment as 
soon as possible after starting of disease, while typically during 
three months of beginning of continuous features of rheumatoid 
arthritis in well-matched patients who do not include prevention 
from this method [3]. 

Figure 1. Rheumatoid pathology[2].
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Strategy for management of AR.
More early, in the 2012 update of publishing done priority 

regimens, the ACR, as well as an aim of lowering disease 
progression or control, advises one DMARD treatment as 
a single agent (drug not determined) in those with a disorder 
period of less than half of year with decreased disorder 
progression (activity defined by accepted Disease Activity Score 
(DAS) levels) and to medium or increased disease activity no 
bad prognosis (occurrence of one or more of useful restriction, 
extra-articular damage, active RF or ACPAs, and bone defects). 
Combining DMARDs (either two or more DMARDs, a lot of 
which are MTX dependent) was advised to remain patients 
with recent disorders, a decrease of depending on that method 
in patients before the starting of biologic responding drugs [3].
Diagnosis of AR.

The European League Against Rheumatism (EULAR) showed 
Disease Activity Score (DAS-28) involves the estimation 
of the count of diseased small joints, measurement of active 
inflammation indicators, and patient national good state score. 
Rheumatoid arthritis is recognized by levels of Rheumatoid 

Factor (RF) and Anti-Citrullinated Protein Antibodies (ACPAs). 
Positively serum results for Rheumatoid Factor may occur in 
about sixty to eighty percent of previously diagnosed rheumatoid 
arthritis patients, while less time occurs in recent rheumatoid 
arthritis (less than fifty percent). Anti-Citrullinated Protein 
Antibodies have a sensitivity of 62–72% and a specificity of 94–
97% earlier for rheumatoid arthritis. It can be diagnosed earlier 
in rheumatoid arthritis, usually occurring preceding Rheumatoid 
Factor, and noticed preceding symptoms of the disorder. 
When Anti-Citrullinated Protein Antibodies-negative patients 
occur, another autoantibody usually measured, involving, anti-
malondialdehyde acetaldehyde, anti-carbamylated proteins, 14-
3-Beta, anti BRAF, anti-Sa, anti-CarP and anti PAD3/PAD4 
antibodies (Figure 3) [3,4].

Non-steroidal anti-inflammatory Drugs (NSAIDs); like 
naproxen, ibuprofen, ketoprofen, diclofenac, piroxicam, and 
celecoxib, are increasingly implicated as symptom-relieving 
drugs. Disease-modifying anti-rheumatic Drugs are different 
drug groups which considered a cornerstone of management for 
rheumatoid arthritis [5].

Figure 2. Algorithm adapted for management of RA recommendations [3].
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Intracellular MTX is gradually polyglutamated (MTXGlun) 
[10]. 
Actions of methotrexate.

The glutamate and deglutamation are usually done 
competitively, fixed status of concentrations of MTX inside 
the cells are reached approximately in time of 7 months with 
inter-individual variations because of variable polyglutamation 
ratios. The main key indicators of MTXGlun levels are kidney 
performance, age as well as MTX dosage. The serum level of 
MTX lowers quickly after an intravenous injection. The half-
life time of the drug is approximately 4.5 hours to 10 hours but 
within cells, MTX stayed longer time after its serum clearance. 
The glomerular filtration is the main renal route for excretion 
of MTX and active tubular excretion. The MTX is delivered 
nonchanged through the kidney in about seventy-five per cent 
with major inter-individual variation [11].

The oral MTX absorption is restricted by an active transport 
mechanism leading to a decrease in the bioavailability of upper 
doses of MTX. Incidentally, there are two ways to increase 
bioavailability either by dividing the dose given by mouth or 
changing to another way as parenteral. The low onset of the 
acting of MTX is attributed progressively to polyglutamation 
and the delay before maximal advantage [12].

DMARDs are categorized as traditional manufactured 
DMARDs (csDMARDs, that involve MTX, hydroxychloroquine 
(HCQ), sulfasalazine (SSZ) and leflunomide), targeted synthetic 
DMARDs (tsDMARDs, that involve baricitinib and tofacitinib), 
and biological DMARDs (bDMARDs, such as abatacept, 
Adalimumab, secukinumab, anakinra and tocilizumab). MTX 
is considered the initial drug line of traditional DMARDs. 
Sulfasalazine or leflunomide is implicated in state when the 
MTX is not recommended. In patients showing poor response to 
therapy, or a bad prognostic state, combination with a bDMARD 
or tsDMARD is advised. The corticosteroid drugs, despite being 
active in decreasing symptoms like pain and development of the 
disorder, are indicated for a short period as an adjuvant therapy 
due to their side effects [6,7].

MTX (four-amino-ten-methylfolic acid), an anti-folate drug 
which has been accepted for the management of rheumatoid 
arthritis patients in the 1980s, is a pro-drug that acting 
while active when glutamate within cells, showing increase 
connectivity for di-hydro-folate reductase (DHFR) [8]. The by-
mouth formula of MTX is withdrawn mainly from the small 
intestine through an active transfer pathway demanding the 
folate carrier. Regarding bioavailability, MTX reach ranges 
from 30 per cent to 70 per cent as well as becomes steady after 
a single by-mouth dose >15 mg, indicating a withdrawing limit. 

Figure 3. Diagram for stepwise diagnosis of RA [4].
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The rate of glutamation is different between patients, 
certain patients have minimum glutamation ratios and a fairly 
minimum dosage plan, which will increase the duration needed 
for a satisfactory drug level to be accomplished. This perhaps 
be harmful, as increased intracellular MTXGlun concentrations 
have been related to good clinical response. When compared 
with by mouth route, the subcutaneous injection method 
was accompanied by an essential elevation in MTXGlun 
concentrations. Renal function influences the generation of 
MTXGlun. Because of the aggregation of polyglutamated 
particles in tissues, the effect of MTX as an anti-inflammatory 
in rheumatoid arthritis patients is longer despite its short plasma 
half-life time. Subsequently, the MTX is mainly excreted by the 
kidney, some conditions like renal impairment, or competing 
elimination of different drugs in patients receiving polypharmacy 
will increase its serum half-life time [12].

The last update guidelines, the management of RA should 
be onset directly with MTX, the first DMARDs used alone. 
These attitudes were suggested to obtain good patient outcomes 
with susceptibility to better feedback of the drug. During 
management of the rheumatoid arthritis, a MTX regimen is 
usually given once weekly oral single dose, or in split weekly 
dosages manner [13].

The mechanism of action of MTX when given as a large dose 
in the treatment of malignant diseases depends on antagonising 
folic acid causing a blockage of synthesis of pyrimidines 
and purines and hence block of DNA multiplication and 
cellular growth. This mechanism also was attributed to MTX 
action in multiple progressive autoimmune diseases, such as 
rheumatoid arthritis [14]. Maximum activity is obtained when 
it introduces the cell, MTX is required to metabolize to poly-
glutamate formula (MTXPG). This was usually done by the 
enzyme folypolyglutamate synthetase, and the action of GGH 
antagonized this reaction. MTXPGs block di-hydro-folate 
reductase, thymidylate synthetase and AICAR Transformaylase 
(encoded by ATI Cyclohydroxylase gene). Blockage of 
DiHydroFolate Reductase (DHFR) and Thymidylate Synthase 
(TYMS) will lead to a serial block of biosynthesis of purine and 
pyrimidine, impairing of multiplication of DNA and cellular 
growth [15]. 

Inhibition of the 5-Amino-Imidazole-Carboxamido-
Ribonucleotide (AICAR) transformylase will result in higher 
AICAR concentrations that lead to aggregation and liberate 
of Adenosine is one commonly accepted mechanism. Finally, 
multiple Adenosine receptors would be activated to generate the 
Anti-Inflammatory effects of MTX [16].

A discovery recorded that MTX could block the effect of T 
cells and the action of fibroblast-like synoviocytes. The other 
current thesis is blocking DiHydroFolate Reductase (DHFR) 
to lower tetrahydrofolate cofactors and deplete cells, MTX and 
its polyglutamate formula first inhibit firstly new biosynthesis 
of nucleotide. Subsequently, multiple enzymes such as 
DiHydroFolate Reductase and thymidylate synthase included 
in steps of the generation of purines had impaired because of 
the aggregation of dihydrofolates and MTX polyglutamate 
(MTXGlu), these mechanisms mentioned above associated 
with blockage of NF-κB action and could suggest how MTX is 
superior in the management of RA [17].

Depending on the European League Against Rheumatism 
(EULAR) guidelines, the first step in the management of 
rheumatoid arthritis with traditional synthetic DMARDs, 
perfectly MTX with small doses of steroids. The dosage use of 
MTX shown to be lower in comparison with other conventional 
synthetic DMARDs as MTX improves the synergistic effects 
of biological DMARDs. These results showed the cause for the 
unique state of MTX and considered the initial line of DMARDs 
in the treatment of rheumatoid arthritis. However, the stoppage 
of MTX within the therapy was chiefly because of toxic effects 
in place of ineffectively [18,19].

The most designed pathway for treatment-naïve, recent 
rheumatoid arthritis (RA) patients is commonly Treat-to-target 
(T2T). A T2T method can cause perfect and drug-free disease 
control, while usability to reach disease control resulting in early 
destruction in the disease process. So, each should importantly 
an effort to obtain large remission ratios as soon as possible, 
using the good clinical plans already known. A combination of 
MTX and steroid class is the first main step in the T2T system. 
Anyway, MTX like usually applied imperfectly in rheumatoid 
arthritis patients for a lot of causes, involving low compliance, 
bad tolerability, and safety aspects. New evidence has 
recommended that new planned manufactured DMARDs (t,s-
DMARDs) like the (Janus-kinase) blockers with conjugation 
of steroids obtained good results of recent rheumatoid arthritis 
other than traditional management. A method may have good 
aspects in terms of patients' final results, although some worry 
about dangerous unwanted effects should need to be recorded 
[20].

A non-complicated drug depended on an individual collection 
plan, Herein, had suggested for decorating enzymatic-bounded 
protein nanoparticles. MTX with its hydrophobia might 
stimulate individual- accumulation of (form HSA-SOD-MTX 
Nano-medicine) human serum albumin (HSA) and superoxide 
dismutase (SOD). At the end of parenteral administration, the 
double-model filming technique involving fluorescent filming 
or (SPECT) (single-photon emission computed tomography) 
/CT filming shows an extra collection of HSA-SOD-MTX 
nanoparticles (cyanine 5.5 (Cy5.5) or 125I) in the articular 
surfaces of protein (collagen-stimulated arthritis) (CIA) in rats. 
Noticeably, applying of combined treatment for enzyme (SOD) 
to remove the reacting O2 particles in addition to MTX for 
inhibition of inflammation, the (HSA-SOD-MTX) nanoparticles 
show super healing activity in rheumatoid arthritis in rats in 
comparison to other species″ [21].

Importantly, 100 characters (ninety-five p.f.c-Haps, five not 
genetic ones) are consistent to contain excellent suspected 
achievement through all six ML samples in non-visible test 
data collection of an expectation for MTX reaction in rheumatic 
articular disease patients. Most of these suspected p.f.c-Hap 
S.N.Ps are thought to be prominently active, also as part of 
genetic sites where p.f.c-Hap sets and are diagnosed as being 
related to previously recorded MTX and rheumatoid arthritis 
reactions [22].

The side events have been noticed even before the increased 
usage of MTX for rheumatoid arthritis patients since 1958. The 
majority of adverse effects of MTX involve gastrointestinal 
problems, pneumonitis, liver enzyme disorders, infections, 
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blood dyscrasia, renal injury and eczema. The fatal adverse 
events are rarely noticed through these optimal timing in the 
rheumatoid arthritis management of MTX due to its low dosage, 
but several complications may come with and lead to serious 
effects without relation to how much dosage is used such as 
liver injury, lung injury and bone marrow suppression. In 
conclusion, decreased damage and telling clients about real 
unwanted injuries may perform extra management efforts in 
rheumatoid arthritis patients. Newly published studies are usually 
hospital-dependent recordings of the effectiveness or harmfulness 
of MTX in the management of rheumatic articular disease with no 
systemic design up to the symptoms. So, this reading will assist 
the therapists and research workers in demonstrating the unwanted 
events of MTX usage in rheumatoid arthritis patients [17,23].

The usage of folic acid products with MTX treatment can 
stop the chance of unwanted effects. Finally, MTX is a potent 
DMARD, with a lesser occurrence of unwanted effects than 
other DMARDs and has a dose range which means that dosage 
can be calculated according to need [24]. MTX is widely used 
in the treatment of many disorders as; psoriasis, haematological 
malignancies such as acute lymphoblastic leukemia (ALL), 
chronic lymphocytic leukemia, multiple myeloma, lymphomas 
and most notably, rheumatic articular disease [5].

The small-dose MTX (less than thirty milligrams weekly) is 
dependent on the cornerstone line of management of rheumatoid 
arthritis. Many actions and unwanted events of MTX differ by 
dose. Low-dose MTX works by reducing inflammation through 
increasing adenosine concentrations in the tissue, while large 
dosages of MTX (0.5 gm per m2 or more used intravenously) 
exhibit an antiproliferative cytotoxic action. At large dosages 
recommended for malignant diseases, dangerous injuries 
may elevate, but a small dose regimen seldom leads to life-
threatening adverse effects [26].

The absolute contraindication of MTX is during pregnancy 
(category X) and lactation; females with gestation given MTX 
have a high chance of the 'aminopterin syndrome’ described 
by fetal central nervous system (CNS), cardiac and skeletal 
anomalies [27].

The chance for liver injuries has been a major worry since the 
application of MTX (folate antagonist) for the management of 
rheumatoid articular disorders before the 1990s. Despite a ratio 
of important chance agents of hepatic injury already diagnosed, 
each chance clarification is kept non within the observing plan, 
involving the largely applied ACR recommendation, advised 
testing to evaluate for hepatic injuries at periods of at least 2-3 
months in all RA patients managed with MTX, causing hepatic 
injury parameters, part of the commonest usual monitoring 
investigations in rheumatoid arthritis unit [28]. However, 
protection could be provided by using natural products 
and extracts, such as, silymarin [29] or anti-inflammatory 
corticosteroids methylprednisolone [30].
Conclusion.

Methotrexates provide important insight to the management 
of rheumatoid arthritis and mechanisms and actions could be 
fulfilled by introducing methotrexate at suitable time of the 
diseases stage and required dose is efficacious for outcome of 
the disease.
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