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New Approaches in the Treatment of 
Diabetic Osteoarthropathy 

ABSTRACT  

Background. The frequency of lower limb amputations in patients with diabetic foot syndrome complicated by osteoarthropathy is 
15-20 times higher than in the general population and accounts for 50-70% of the total number of all non-traumatic amputations. At 
the same time, in patients with type 2 diabetes mellitus, at the time of diagnosis, from 30 to 50% of patients have signs of damage to 
the lower extremities of one degree or another.
Material. Under our supervision at the clinical base of the Tashkent Medical Academy there were 96 patients with osteoanthropic 
form of diabetic foot syndrome.
Results. Standard treatment without the use of immunomodulators reduces the severity of immune disorders, but the normalization 
of the studied indicators does not occur (with the exception of the level of immunoglobulin A). The inclusion of glutoxime in the 
treatment regimen leads to a preferential correction of the level of interleukin-1ß, interleukin-10 and oxygen-dependent bactericidal 
activity of neutrophils.
Conclusion. When using polyoxidonium, the highest degree of correction of phagocytosis and cellular adaptive immunity was not-
ed: neutrophil stimulation index, oxygen-dependent bactericidal activity of neutrophils and CD8+ lymphocyte count.
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INTRODUCTION

Type 2 diabetes mellitus is recognized as one of 
the most important non-communicable 
diseases, the prevalence of which has acquired 

the character of a pandemic [1]. 

Late complications of diabetes mellitus, which 
adversely affect the ability of patients to physically 
active life, and in some cases lead to disability, include 
diabetic foot syndrome, which develops in 70% of 
patients. Purulent-destructive lesions of the bones of the 
foot develop in 4-10% of patients with diabetes and pose 
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an immediate threat to amputation of part of the foot or 
lower limb, which leads to a sharp decrease in the quality 
of life and an increase in mortality of patients.

Treatment of diabetic foot syndrome is one of the 
urgent problems of surgery. Against the background of 
the introduction of new methods of surgical treatment 
and programs of combined antibiotic therapy, the 
percentage of disability of patients remains high and 
ranges from 8 to 13% [2]. 

Recurrences of osteoarthropathies in diabetic foot 
syndrome reach 20-30%, which leads to a high 
frequency of secondary amputations in 7.5-12.1% and 
functional inferiority of the limb in 10.3%-57% of cases 
[3].

It has been established that immune mechanisms play 
an important role in purulent complications of diabetic 
foot syndrome, participating in the formation of a 
patient's state of secondary immunodeficiency [4]. 

In conditions of immunodeficiency, treatment is not 
always radical, which causes repeated surgical 
interventions for osteomyelitis of the bones of the foot. 
The surgical intervention itself without appropriate 
immunocorrection often carries the risk of dissemination 
of the local infectious process [5]. 

The persistence of the pathogen, necrotic tissues in 
the area of inflammation and the resulting intoxication in 
osteomyelitis of the bones of the foot not only increases 
the load on the immune system but also seriously 
damages it. The proportions in the subpopulation 
composition of T- and B-lymphocytes are disturbed, and 
the activity of macrophages and neutrophils decreases 
[6]. 

The development of disorders is facilitated by both 
the immunogenicity of infectious agents and their toxins 
and morphological changes in tissues in the area of 
inflammation, which at a certain stage of the disease 
acquire the properties of autoantigens [7]. In this regard, 
immunocorrective and detoxification therapy becomes 
one of the most promising and pathogenetically 
substantiated directions in the complex treatment of such 
patients [8].

MATERIAL AND METHODS

Under our supervision at the clinical base of 
the Tashkent Medical Academy, there were 
96 patients with osteoanthropic form of 

diabetic foot syndrome, aged 30 to 59 years. The control 
group consisted of 20 clinically healthy blood donors of 
the same age.

The list of general clinical research methods included 
a complete blood test, a study of the glycemic profile, 
and the level of glycated haemoglobin. All patients 
underwent bacteriological examination of wound 
exudate with the identification of microflora and 
assessment of its sensitivity to antibiotics. 

Before surgical and conservative therapeutic 
measures, 10 ml of venous blood was taken from 
patients to study the immune status and wound discharge 
for bacteriological examination. The severity of the 
patient's condition was assessed on the APACHE II 
scale.

Group 1 patients (n=24) received standard treatment, 
which included mandatory transfer to insulin therapy 
with dosage adjustment depending on the glycemic 
profile, antibiotic therapy taking into account the 
sensitivity of the pathogen, anticoagulant, detoxification 
therapy, local treatment (dressings), surgical intervention 
(if indicated).

Patients of group 2 (n=24) in addition to standard 
treatment received polyoxidonium at a dose of 6 mg 
intramuscularly once a day daily, a total course of 10 
injections.
 Group 3 patients (n=24) received glutoxime at a dose 

of 20 mg intramuscularly once daily for 10 days in 
addition to standard treatment.

Group 4 patients (n=24) in addition to standard 
treatment received polyoxidonium at a dose of 6 mg and 
glutoxime at a dose of 20 mg intramuscularly once a day 
daily for 10 days.
 Patients of each group were divided into 2 subgroups 

(A and B), depending on the form of osteoarthropathy, 
the presence of complications, and differences in the 
tactics of patient management. Subgroup A included 12 
patients with fistulous form of osteomyelitis of the foot, 
and subgroup B of each group included 12 patients with 
phlegmon of the foot.

After the end of treatment, 10 ml of venous blood 
was re-taken from each patient in order to assess changes 
in the immune status. Patients were recruited into groups 
until statistically significant results were obtained. The 
differences were considered significant at a 95% 
probability threshold.

To assess the functional and metabolic activity of 
blood neutrophils, the phagocytic index (AF) was 
studied, i.e. the percentage of active phagocytes from the 
number of neutrophils counted; phagocytic number (PC) 
is the average number of latex particles absorbed by one 
phagocyte from among the counted polymorphonuclear 
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leukocytes. The usefulness of the phagocytic process 
was assessed by the completion of phagocytosis (CP) 
and the phagocyte activity index (PAI). The oxygen-
dependent activity of bactericidal systems of neutrophils 
was studied in the test of reduction of nitroblue 
tetrazolium  (NST-test). The neutrophil stimulation index 
was calculated as the ratio of diformazan-positive cells 
in the stimulated response (NST-stimulated) to 
diformazan-positive cells in the spontaneous nitro blue 
tetrazolium reduction reaction (NST-spontaneous).
 The content of cytokines and immunoglobulins in the 

blood serum was determined by ELISA in the 
concentration range: for interferon-γ (IFNγ) 0-1000 pg/
ml, tumor necrosis factor α (TNFα) 0-250 pg/ml, 
receptor antagonist interleukin 1 (RA IL-1) - 0-3000 pg/
ml, interleukin 1ß (IL-1β) 0-250 pg/ml, interleukin 2 
(IL-2) 0-500 pg/ml, interleukin 6 (IL-6) 0-300 pg/ml, 
interleukin 4 (IL-4) 0-100 pg/ml,   interleukin 10 (IL-10) 
0-500 pg/ml, immunoglobulin A (IgA) 0-4.2 mg/ml, 
immunoglobulin M (IgM) 0-3.2 mg/ml, immunoglobulin 
G (IgG) 0-24 mg/ml.

In order to assess the state of cellular immunity, the 
phenotypes of lymphocyte populations (CD3+, CD4+, 
CD8+, CD16+) were studied by immunofluorescence.

The degree of immune disorders and the coefficient 
of diagnostic value for immunological parameters were 
calculated. With the help of the diagnostic value 
coefficient, the formula of immune system disorders was 
determined by selecting from all the studied parameters 
the three leading ones that are most different from the 
normal level. The rating algorithm was established 
according to the magnitude of the degree of immune 
disorders, for which the studied parameters of the 
immune status were arranged in order of decreasing 
significance of differences from the specified values.

Statistical processing of the obtained data was carried 
out using the application packages "Excel" and 
"Statistica 8.0". 

RESULTS
 Upon admission, patients had decompensation and 

severe type 2 diabetes mellitus. The duration of diabetes 
mellitus varied in groups from 6 to 17 years, averaging 
10.8±5.1 years. The duration of osteomyelitis of the foot 
was 6.7±1.8 years, and the number of relapses of the 
disease after a course of inpatient treatment was 1.8±0.7 
per year.

From 28 to 36% of patients in each group were 
operated on earlier, they underwent autopsy and drainage 
of purulent foci on the foot, necrectomy, amputation of 

the toes. From 5 to 8% of patients in each group were 
operated repeatedly.

Attention is drawn to the fact that upon admission to 
the hospital, despite the presence of a focus of purulent 
inflammation, the temperature reaction was not observed 
in 39.8±18.5% of patients with fistulous form of 
osteomyelitis of the foot and in 29.2±12.7% of patients 
with phlegmon of the foot. In the remaining patients of 
subgroup A, a low-grade temperature in the range of 
37.4-37.8 ° C in the evening was noted. In patients with 
phlegmon of the foot at the time of examination in the 
emergency department, the body temperature was 
37.7-38.1 ° C.

At admission, patients of subgroups A in 44.9±13.2%, 
and in patients of subgroups B in 34.6±8.3% of cases, 
there was no leukocytosis and changes in the 
leukoformula. For the remaining cases, the leukocyte 
index of intoxication (LII) was calculated, which in 
patients with fistulous form of osteomyelitis of the foot 
was 3.7±0.5. In cases where osteomyelitis was combined 
with phlegmon or foot abscess, the LII was 4.9±0.8, 
which indicates a more pronounced endogenous 
intoxication.
  X-ray examination of the foot revealed that the 

metatarsal bones were affected in 58.3%, the phalanges 
of the fingers in 62.5%, and the heel bone in 3.5% of 
cases. In the microbiological study of wound discharge, 
S. aureus was most often sown. In a significant 
percentage of cases, the growth of microflora was not 
revealed, which may indirectly indicate in favor of 
anaerobic microorganisms.

The study of immunity indicators showed that all 
patients showed a decrease in the phagocytic index and 
the number, completeness of phagocytosis, and the index 
of phagocyte activity. At the same time, the deviation 
from the norm of the phagocytic number and the index 
of phagocytosis activity corresponded to the III degree of 
immune disorders.

The oxygen-dependent activity of phagocytes 
according to the spontaneous test of nitro blue 
tetrazolium reduction was increased by 2 times, which 
corresponded to the III degree of immune disorders. An 
increase in the value of the NST test after stimulation 
with zymosan was not observed, which indicates a low 
functional reserve of neutrophils.

The content of lymphocytes did not differ 
significantly from the indicators of healthy individuals 
and corresponded to the first degree of immune 
disorders. Against the background of a decrease in the 
absolute and relative content of CD4+ cells (I and II 
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degrees of immune disorders, respectively) and CD16 + 
cells (I degree of immune disorders), the content of 
CD8+ lymphocytes was significantly higher than the 
values of healthy individuals (III degree of immune 
disorders). This led to the fact that the ratio of CD4+/
CD8+ lymphocytes was 3-3.5 times less than the control 
indicators (grade III immune disorders).

The study of blood serum in patients revealed a 
significant increase in the level of all the cytokines 
studied. Among the pro-inflammatory cytokines, the 
highest values of indicators compared to the control 
group were observed for IL-1β (44.1-47.5 times higher 
than normal) and IL-2 (37.9-45 times higher than 
normal). Taking into account the immune response 
identified in patients and the literature data on the 
sources of secretion of these cytokines, their 
hyperproduction may be due to increased activity of 
CD4 + cells as a compensatory reaction to a decrease in 
their content in the blood. 

The concentration of anti-inflammatory cytokines 
was also increased (mainly for IL-4 - 13.5-14.6 above 
normal), but the degree of increase was less than that of 
pro-inflammatory. Moreover, the concentration of the 
receptor antagonist IL-1, which is a regulator of IL-1 
activity, was increased by only 5-5.6 times compared to 
the norm.

In addition, an increase in the concentration of IL-2 
(37.9-45 times) and IFNγ (31.4-32.9 times) compared to 
the control indicates the activity of type 1 helper T-cells. 
Among cytokines produced by type 2 helper T-cells, the 
highest concentration was observed in IL-6 (33.9-35.3 
times higher than normal). The content of IL-4 was 
13.5-14.6 times, and IL-10 was 9 times higher than the 
control. Of the 24 immunological parameters studied, 14 
had grade III immune disorders and 5 had grade II. At 
the same time, the formula of immune system disorders 
before the start of treatment consisted of IL-1ß3+, 
IL-23+, TNFα3+.

At the end of the standard course of treatment, LII 
decreased in subgroup A from 3.7±0.5 and in subgroup B 
from 4.9±0.8 to 1.9±0.2 with normalization of the level 
of leukocytosis and leukoformula, there was a positive 
trend in the studied indicators of the phagocytic link of 
innate immunity, but their normalization did not occur. 
At the same time, there were no statistically significant 
differences between the indicators of subgroup A and B. 
There were statistically significant differences with the 
control group in all indicators, with the exception of 
CD3+ lymphocytes. A low CD4+/CD8+ ratio indicates a 
predominance of the suppressor effect of lymphocytes, 

and the absence of a significant difference between the 
values of the spontaneous and stimulated NST test 
indicates a low functional reserve of neutrophils. 

Standard treatment led to a decrease in the level of 
both pro-inflammatory and anti-inflammatory cytokines, 
which, however, did not reach control values.

The imbalance of cytokines persisted, and although 
its severity decreased, it still corresponded to the III 
degree of immune disorders. The level of IgA did not 
change, the concentration of IgM exceeded the values of 
the control by 1.5 times, and the IgG index reached the 
values of healthy individuals. 

After standard treatment, the number of indicators 
with II and III degrees of immune disorders remained at 
a high level (6 and 13, respectively). The formula of 
immune system disorders has not changed, which 
indicates a lack of effectiveness of standard 
pharmacotherapy.

After the course of treatment with glutoxime in both 
subgroups, the values of LII did not differ from those of 
healthy individuals (1.7±0.4 in subgroup A, 1.9±0.5 in 
subgroup B). The level of leukocytes in the blood 
decreased to control values (in subgroup A from 
12.5±1.7x109/l to 6.5±0.9x109/l; in subgroup B from 
14.3±1.9x109/l to 7.3±1.2x109/l), the composition of the 
leukocyte formula did not differ from that of healthy 
individuals. The studied immunity indicators did not 
have statistically significant differences in subgroups A 
and B. Phagocytic indicator and number,   The 
completion of phagocytosis, the index of phagocyte 
activity, the index of neutrophil stimulation did not reach 
the control values. It was possible to achieve an effective 
correction of only the indicators of the NST test, which 
at the end of treatment did not statistically differ from 
the control. There were also differences in the cellular 
composition of lymphocytes with a predominance of 
CD8+ cells, as a result of which the CD4+/CD8+ index 
did not reach the indicators of healthy individuals. At the 
end of treatment, the level of CD16+ lymphocytes 
increased and did not statistically differ from the control 
values.

The treatment led to a significant decrease in the level 
of both pro-inflammatory and anti-inflammatory 
cytokines, which, however, did not reach the control 
values. 

The level of IgA, IgM and IgG increased and reached 
normal values. Among pro-inflammatory cytokines, the 
highest values of indicators compared to the control 
group were maintained for IL-2 (4.9-4.1 times higher 
than normal in subgroups A and B, respectively) and 
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TNFα (3 and 3.4 times higher than normal in subgroups 
A and B, respectively). The concentration of anti-
inflammatory cytokines also remained elevated (IL-4 
was 3.9 and 4.1 times higher than normal in subgroups A 
and B, respectively).

When glutoxim was included in the treatment 
regimen, the number of indicators with grade III immune 
disorders decreased from 14 to 8, the number of 
indicators with grade II immune disorders increased 
from 5 to 6, and the formula of immune system disorders 
consisted of IL-23+, IL-43+, TNFα3+. The main targets 
of immunocorrection were IL-1ß, IL-10 and oxygen-
dependent bactericidal activity of neutrophils 
(spontaneous NST test).

During treatment with polyoxidonium, LII decreased 
from 3.5±0.4 (subgroup A) and 4.8±0.6 (subgroup B) to 
1.6±0.4 and 1.8±0.5, respectively. The level of 
leukocytes decreased to normal values (in subgroup A 
from 12.1±1.5x109/l to 7.2±0.8x109/l; in subgroup B 
from 15.2±1.9x109/l to 6.9±1.1x109/l), and the 
composition of the leukoformula did not statistically 
differ from that of healthy individuals.

At the end of treatment, immunity indicators in 
subgroups A and B had no statistically significant 
differences. When polyoxidonium was included in the 
treatment regimen, effective correction of the values of 
the NST test, phagocytic index and neutrophil 
stimulation index was noted. The phagocytic number 
increased by 2.4 times, the index of phagocyte activity 
by 2.9 times, but did not reach normal values. The level 
of CD4+ and CD16+ cells returned to normal, and the 
level of CD8+ cells decreased by 1.3 times, but did not 
reach normal values, so the CD4+/CD8+ index, although 
it increased by 2.5 times, continued to be statistically 
different from the control.

The treatment led to a significant decrease in the level 
of both pro-inflammatory and anti-inflammatory 
cytokines, which, however, did not reach the control 
values. The imbalance between the ratio of IL-1RA and 
IL-1β was preserved. The level of IgA did not change, 
and the content of other immunoglobulins reached the 
control indicators.

After a course of treatment with the use of 
polyoxidonium, the number of indicators with grade III 
of immune disorders decreased from 14 to 8, while there 
was also a decrease in the number of indicators with 
grade II of immune disorders from 5 to 4, and the 
formula of immune system disorders consisted of 
IL -43+ , IL -1ß3+ , TNFα3+ . The t a rge t f o r 
immunocorrection was the indicators of phagocytosis 

and cellular immunity: ISN, oxygen-dependent 
bactericidal activity of neutrophils (spontaneous NST 
test) and the number of CD8+ lymphocytes.

With combination therapy with polyoxidonium and 
glutoxime, the studied indicators of phagocytosis and 
cellular immunity at the end of treatment did not have 
statistically significant differences from the values of the 
control group. The therapy led to a significant decrease 
and normalization of the level of both pro-inflammatory 
and anti-inflammatory cytokines, with the exception of 
IL-2, which exceeded the control values by 2 times. 

DISCUSSION
The ratio of IL-1RA and IL-1β reached the value of 

the control group. The level of IgA, IgM and IgG 
increased and reached the indicators of healthy 
individuals. With combined treatment with the use of 
polyoxidonium and glutoxim, the number of indicators 
with grade III immune disorders, as well as with grade 
II, decreased to 1 [9]. 

The formula for immune system disorders included 
only IL-23+. Effective correction of both innate and 
adaptive immunity was noted, but the main targets were 
IL-1ß, TNFα and IL-2 [10]. 

When comparing the number of altered indicators of 
the immune status in this disease against the background 
of different pharmacotherapy regimens, it was found that 
the scheme of combined use of polyoxidonium and 
glutoxime drugs has a greater positive effect than their 
separate use, since it made it possible to reduce the 
number of remaining uncorrected laboratory parameters 
from 71% to 4%, compared with the indicators after the 
use of polyoxidonium - from 71% to 33% and after the 
use of glutoxime -  from 71% to 41% [11]. 

When assessing the clinical efficacy of various 
immunomodulatory therapy regimens in the study 
groups in terms of the time of normalization of body 
temperature, the number of leukocytes, as well as the 
timing of fistula closure against the background of 
conservative treatment and healing of postoperative 
wounds, and the time of hospital stay, there were no 
statistically significant differences [12]. 

When studying the long-term results of treatment 
within 1 year after discharge from the hospital, 
exacerbation of osteomyelitis of the foot was observed 
significantly more often in patients of the group with 
standard treatment, and the least number of relapses was 
observed in patients of the group with the combined use 
of polyoxidonium and glutoxime - 2 times less often 
compared with the separate use of polyoxidonium and 
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glutoxime and 3 times less often,   than in treatment 
without immunomodulators [13].

CONCLUSION
The development of osteomyelitis of the bones of the 

foot in patients with diabetic foot syndrome is 
accompanied by the formation of secondary 
immunodeficiency, which is manifested in low 
bactericidal activity and depletion of the functional 
reserve of neutrophils, an imbalance in the population 
composition of lymphocytes with a predominance of 
CD8+ lymphocytes, an increase in the level of pro- and 
anti-inflammatory cytokines with a violation of the ratio 
of interleukin-1β and the receptor antagonist 
interleukin-1, a decrease in immunoglobulin A. 
immunomodulatory therapy with polyoxidonium and 
glutoxime, all the studied parameters reach the normal 
level with the exception of interleukin-2, the content of 
which decreased by 19.3 times compared to the initial 
value.

Acknowledgements – The author expresses their 
gratitude to the staff of the multidisciplinary clinic of the 
Tashkent Medical Academy, the biotechnology research 
laboratory, the pathoanatomical centres and everyone 
who helped collect material and perform this scientific 
study.

Conflict of interest - The authors declare that the 
research was conducted without any commercial or 
financial relationships that could be construed as a 
potential conflict of interest.

Financing – No financial support has been provided 
for this work.

Data availability statement - The original 
contributions presented in the study are included in the 
article material, further inquiries can be directed to the 
corresponding authors.

Ethics approval and consent to participate - All 
patients gave written informed permission to participate 
in the study.

Consent for publication - The study is valid, and 
recognition by the organisation is not required. The 
authors agree to open the publication.  

Availability of data and material - Available
REFERENCES:

1.Borys S, Hohendorff J, Frankfurter C, Kiec-Wilk B, 
Malecki MT. Negative pressure wound therapy use in 
diabetic foot syndrome-from mechanisms of action to 

c l in i ca l p rac t i ce . Eur J C l in Inves t . 2019 
Apr;49(4):e13067. doi: 10.1111/eci.13067. 

2 . D a r d a r i D . A n o v e r v i e w o f C h a r c o t ' s 
neuroarthropathy. J Clin Transl Endocrinol. 2020 Oct 
28;22:100239. doi: 10.1016/j.jcte.2020.100239. 

3.Del Cuore A, Pipitone RM, Casuccio A, Mazzola 
MM, Puleo MG, Pacinella G, Riolo R, Maida C, Di 
Chiara T, Di Raimondo D, Zito R, Lupo G, Agnello L, 
Di Maria G, Ciaccio M, Grimaudo S, Tuttolomondo A. 
Metabolic memory in diabetic foot syndrome (DFS): 
MICRO-RNAS, single nucleotide polymorphisms 
(SNPs) frequency and their relationship with indices of 
endothelial function and adipo-inflammatory 
dysfunct ion. Cardiovasc Diabetol . 2023 Jun 
26;22(1):148. doi: 10.1186/s12933-023-01880-x. 

4.Ertugrul BM, Lipsky BA, Savk O. Osteomyelitis or 
Charcot neuro-osteoarthropathy? Differentiating these 
disorders in diabetic patients with a foot problem. Diabet 
Foot Ankle. 2013 Nov 5;4. doi: 10.3402/dfa.v4i0.21855. 

5.Fujinaka Y. [Diabetic osteoarthropathy]. Clin 
Calcium. 2009 Sep;19(9):1299-303. 

6.Gal K, Veres K, Halmi S, Bozoki-Beke K, Fekete 
K, Homoki J, Remenyik J, Barath B, Varga A, Nemeth 
N, Soltesz P. The effect of rheopheresis treatment on the 
cytokine profile in diabetic foot syndrome with 
hyperviscosity in the aspect of clinical changes: A 
preliminary study. Clin Hemorheol Microcirc. 
2022;80(2):117-125. doi: 10.3233/CH-211188. 

7.Lemperle S, Mehlhorn AT, Walther M. Die 
diabetische neuropathische Osteoarthropathie [Diabetic 
neuropathic osteoarthropathy]. MMW Fortschr Med. 
2021 Jun;163(11):65-69. German. doi: 10.1007/
s15006-021-9917-4. 

8.Smith S, Normahani P, Lane T, Hohenschurz-
Schmidt D, Oliver N, Davies AH. Prevention and 
Management Strategies for Diabetic Neuropathy. Life 
(Basel). 2022 Aug 3;12(8):1185. doi: 10.3390/
life12081185. 

9.Thompson P, Hanson D, Langemo DK, Hunter S, 
Anderson J. Diabetic foot: Charcot neuropathic 
osteoarthropathy. Adv Skin Wound Care. 2009 
F e b ; 2 2 ( 2 ) : 7 2 - 3 . d o i : 
10.1097/01.ASW.0000345289.36026.cf. 

10.Trieb K. The Charcot foot: pathophysiology, 
diagnosis and classification. Bone Joint J. 2016 Sep;98-
B(9):1155-9. doi: 10.1302/0301-620X.98B9.37038. 

11.Tuttolomondo A, Maida C, Pinto A. Diabetic foot 
syndrome as a possible cardiovascular marker in diabetic 

https://journals.tma.uz/


How to Cite: Makrounashi C., Bobobekov A.R. New approaches in the treatment of diabetic osteoarthropathy // 
JOURNAL OF EDUCATION AND SCIENTIFIC MEDICINE, 1(1), 86-92. 


JESM 2023 | Volume 1 | Issue 1 https://journals.tma.uz/ 92

patients. J Diabetes Res. 2015;2015:268390. doi: 
10.1155/2015/268390. 

12.Tuttolomondo A, Maida C, Pinto A. Diabetic foot 
syndrome: Immune-inflammatory features as possible 
cardiovascular markers in diabetes. World J Orthop. 
2015 Jan 18;6(1):62-76. doi: 10.5312/wjo.v6.i1.62. 

13.Zakin E, Abrams R, Simpson DM. Diabetic 
Neuropathy. Semin Neurol. 2019 Oct;39(5):560-569. 
doi: 10.1055/s-0039-1688978. 

https://journals.tma.uz/

