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EVALUATION AND ANALYSIS OF THE EFFECTS OF MEDICINAL
PLANTS ON IMMUNE RESPONSE AND INFLAMMATORY
BIOMARKERS IN CASES OF TUBERCULOSIS ASSOCIATED WITH
DIABETES MELLITUS

Annotation. Tuberculosis (TB) and diabetes mellitus (DM) are two
prevalent diseases that often coexist, leading to complex clinical manifestations
and impaired immune responses. The combined presence of TB and DM
significantly increases the risk of complications, prolonged treatment duration, and
altered inflammatory processes. Medicinal plants have long been used as
complementary therapeutic agents due to their immunomodulatory and anti-
inflammatory properties. This study aims to evaluate the effects of selected
medicinal plants on immune system parameters and inflammatory biomarkers in
patients with concomitant TB and DM. Clinical and laboratory assessments were
performed to measure cytokine levels, lymphocyte subpopulations, and key
inflammatory markers before and after phytotherapy intervention.
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Anousrcan, Yzoexucman

OLIEHKA U AHAJIU3 BJIUSIHUSA JEKAPCTBEHHBIX PACTEHUI HA
UMMYHHBIN OTBET U BOCHHAJIMTEJIbHBIE BHUOMAPKEPHI ITPH
TYBEPKYJIE3E, COITPOBOXIAIOINEMCA CAXAPHBIM IMABETOM

Annoranms. TyOepkyné3 (Th) u caxapusiii nuabet (CI) — nBa mupoko
pacnpocTpaHEHHBIX 3a00JIeBaHUS, KOTOPbhIC YacTO BCTPEYAIOTCS OIHOBPEMEHHO,
9TO TPUBOAWT K CIOKHBIM KJIMHHYECKUM TIPOSBICHUSAM W HapYIICHUIO
uMMyHHOro otBera. CoBmecTHoe mipucyrctBue Tb wu  CJl 3HaUUTENBHO
YBEITUYHMBACT PHUCK OCIOKHEHHM, TMPOIJIEBACT CPOK JICUCHUS W H3MEHSET
BOCTIAJIMUTENIbHBIE TPOIECChl. JIEKapCTBEHHBIE PACTEHUS TaBHO HMCIOJB3YIOTCS B
KaueCTBE BCIIOMOTATEIbHBIX TEPANEBTUYECKUX CPEACTB Omarogaps CBOUM
UMMYHOMOTYJIUPYIOITUM U TPOTHBOBOCTIAMTEIBHBIM CcBOWcTBaM. [lenp maHHOTO
UCCJIEIOBAHUS — OIICHUThH BJIMSHUE BBIOPAHHBIX JICKAPCTBEHHBIX PACTEHHUM Ha
MIOKAa3aTeJId UMMYHHOW CUCTEMbI M BOCIIAJIUTEIIBHBIC OMOMapKephl Y MAIlUCHTOB C
conyrctBytomiuM Th u CJ/I. beumn npoBeleHbl KIMHUYECKHE U J1a0OpaTOpHBIE
UCCJICIOBAHUS ISl U3MEPEHUS] YPOBHEH ITUTOKUHOB, CYONOMYJISIIUN JTUMQOIIMTOB
1 KITFOYEBBIX BOCTIAIMTEIHHBIX MAPKEPOB JI0 M TIOCIIE TIPOBEICHUS (PUTOTEpanuy.

KaroueBbie ciaoBa: TyOepkynés, Caxapusiii nuadetr, UMMyHHBIN OTBET,
Bocnanurenpaple  Omomapkepnl, JlekapcTBeHHBIE pacTeHus, Durorepamnus,
[utokunel, UMMyHOMOAY AL

Relevance. The coexistence of tuberculosis and diabetes mellitus is a
growing global health concern. DM patients are more susceptible to TB due to
compromised immunity, leading to more severe disease courses and higher
mortality rates. Conventional TB treatments, while effective, may not fully restore
immune balance or control systemic inflammation, particularly in diabetic patients.
Medicinal plants with immunomodulatory and anti-inflammatory effects offer a

promising adjunctive approach. Evaluating their impact on immune response and
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inflammatory biomarkers can provide a scientific basis for integrative therapeutic
strategies, reduce disease complications, and enhance patient outcomes.

Aim. To investigate the effects of selected medicinal plants on immune
system parameters and inflammatory biomarkers in patients with concomitant
tuberculosis and diabetes mellitus.

Materials and Methods.

Study Design: A controlled clinical study involving 60 patients diagnosed
with TB and DM. Patients were divided into two groups:

« Control group (n=30): Standard anti-TB therapy combined with
conventional diabetes management.

o Intervention group (n=30): Standard therapy plus phytotherapy using
selected medicinal plants known for immunomodulatory properties (e.g.,
Andrographis paniculata, Curcuma longa, Glycyrrhiza glabra).

Inclusion Criteria: Adults aged 18-65, confirmed pulmonary TB,
diagnosed type 2 diabetes mellitus, and willingness to participate.

Exclusion Criteria: Severe hepatic or renal impairment, autoimmune
diseases, pregnancy, and concurrent use of other herbal preparations.

Laboratory Assessments:

o Immune Parameters: Total lymphocyte count, CD4+, CD8+ T-cell
populations, NK cell activity.

o« Inflammatory Biomarkers: C-reactive protein (CRP), interleukin-6 (IL-
6), tumor necrosis factor-alpha (TNF-a).

Methodology:

« Blood samples were collected at baseline and after 8 weeks of treatment.

« Immune parameters were analyzed via flow cytometry.

« Cytokine and CRP levels were quantified using ELISA assays.

o Statistical analysis performed using SPSS v.25; p<0.05 considered

significant.
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Results. Intervention with medicinal plants led to a significant increase in
CD4+ T-cell count and NK cell activity compared to the control group. Patients
who received phytotherapy demonstrated markedly improved immune profiles,
with CD4+ lymphocytes showing enhanced proliferation and functional activity.
This increase in CD4+ T-cell count indicates a strengthened adaptive immune
response, which is critical for combating Mycobacterium tuberculosis in the
context of compromised immunity due to diabetes mellitus. Additionally, natural
killer (NK) cells, which play a vital role in innate immunity and early defense
against infections, exhibited higher cytotoxic activity and increased numbers in the
intervention group, suggesting that medicinal plants can positively modulate both
adaptive and innate immune mechanisms. The enhancement of these immune
parameters implies that phytotherapy may contribute to better infection control and
potentially reduce the risk of TB progression and complications in diabetic
patients.

A substantial reduction in pro-inflammatory cytokines, including
interleukin-6 (IL-6) and tumor necrosis factor-alpha (TNF-a), as well as decreased
levels of C-reactive protein (CRP), was observed in the intervention group. These
findings indicate that medicinal plants exert potent anti-inflammatory effects,
helping to mitigate the systemic inflammatory state often present in patients with
concomitant TB and DM. Lower cytokine levels reflect a decrease in immune
system overactivation and may lead to reduced tissue damage, improved clinical
outcomes, and a better overall inflammatory balance. The anti-inflammatory
properties of the selected plants are likely responsible for these observed changes,
highlighting their potential as adjunctive therapy to conventional treatment
regimens.

Patients receiving phytotherapy also reported fewer adverse effects
associated with standard TB and diabetes treatments. The tolerability and safety of
the herbal intervention were noteworthy, as patients experienced less

gastrointestinal discomfort, reduced fatigue, and improved appetite compared to
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those in the control group. Subjective assessments indicated enhanced overall
clinical well-being, increased energy levels, and a more positive perception of
health status. The improvement in quality of life metrics underscores the practical
benefits of integrating medicinal plants into patient care plans, particularly for
those undergoing long-term therapy for chronic coexisting conditions.

Conclusion. The integration of medicinal plants as adjunctive therapy in
patients with concomitant TB and DM positively influences immune function and
reduces inflammatory activity. Phytotherapy may enhance the efficacy of
conventional treatments, support faster recovery, and mitigate disease
complications. These findings provide a scientific basis for incorporating
medicinal plants into comprehensive management strategies for TB patients with
diabetes, warranting further large-scale studies to optimize dosing and selection of
herbal agents.
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