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ABSTRACT

Background. Diabetes mellitus is a widespread metabolic disorder characterized by chronic hyperglycemia. Managing
diabetes effectively often requires a multifaceted approach. Recent research has explored the potential of combining zinc
with lipoic acid and taurine as a novel strategy for improving diabetes management.

Results. This article delves into the rationale behind combination therapy, reviews relevant studies, and investigates poten-
tial mechanisms of synergy.

Conclusion. Many aspects of diabetes, from insulin sensitivity to oxidative stress, suggest a holistic and effective treatment
strategy. At the same time, the synergistic potential of these components brings unique mechanisms of action. Together,
they harness the power of synergy, where the cumulative effect is greater than the sum of the individual actions. By com-
bining these compounds, lower doses can be used, minimizing the risk of side effects, and improving long-term adherence
to treatment.
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INTRODUCTION This article explores the potential of this approach in

diabetes management.

iabetes is a complex condition with various
Dunderlying factors, including insulin resis-
tance, oxidative stress, inflammation, and

more [1-5].

As our understanding of diabetes evolves, so do our
approaches to treatment. One emerging concept is the
use of combination therapy involving zinc, lipoic acid,
and taurine [6-10].

The rationale for combination therapy:

Comprehensive Approach:

Diabetes is a condition that extends its influence
across multiple physiological systems in the body. Ad-
dressing just one aspect of the disease, such as elevated
blood glucose levels, often falls short of delivering com-
prehensive management. This is because diabetes is not
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merely a disorder of hyperglycemia; it encompasses a
spectrum of interconnected factors:

- Insulin Resistance: In Type 2 diabetes, insulin re-
sistance is a hallmark feature. Cells become less respon-
sive to insulin, making it challenging for glucose to enter
and be utilized by cells.

- Oxidative Stress: Elevated blood sugar levels can
trigger oxidative stress. This is a state in which there is
an excess of harmful molecules known as free radicals,
which can damage cells and tissues.

- Inflammation: Chronic inflammation is commonly
associated with diabetes. It can further exacerbate insulin
resistance and contribute to the development of diabetes-
related complications.

- Complications: Over time, poorly managed dia-
betes can lead to a range of complications, including
cardiovascular disease, neuropathy, nephropathy, and
retinopathy.

Combining zinc, lipoic acid, and taurine offers a
holistic approach to diabetes management.

Here's how:

- Insulin Sensitivity: Zinc plays a role in insulin sen-
sitivity, helping cells respond more effectively to in-
sulin's signal to take in glucose.

- Oxidative Stress Mitigation: Lipoic acid and tau-
rine both possess antioxidant properties. Lipoic acid, in
particular, can regenerate other antioxidants like glu-
tathione, helping to neutralize free radicals and reduce
oxidative stress.

- Inflammation Reduction: Taurine has anti-inflam-
matory properties and can help mitigate chronic inflam-
mation often seen in diabetes.

- Complication Prevention: By addressing insulin
resistance, oxidative stress, inflammation, and beta cell
function, this combination therapy may offer synergistic
protection against diabetes-related complications.

Synergistic Potential:

The beauty of combination therapy lies in the synergy
among its components:

- Zinc: Zinc plays a pivotal role in insulin synthesis,
storage, and secretion. It also influences glucose uptake
by cells.

- Lipoic Acid: Lipoic acid is a potent antioxidant that
not only helps reduce oxidative stress but also improves
insulin sensitivity and glucose uptake by cells.

- Taurine: Taurine is involved in various metabolic
processes, including improving insulin sensitivity, reduc-
ing inflammation, and protecting against oxidative stress.

When these components are combined, they can
complement and enhance each other's actions.

JESM 2023 | Issue 4 | Volume 1

66

For example, zinc may support insulin production,
lipoic acid can reduce oxidative stress, and taurine can
improve insulin sensitivity.

Together, they form a powerful alliance against the
multifaceted challenges of diabetes.

Reducing Dosages:

One practical advantage of combination therapy is the
potential to use lower dosages of each component while
still achieving therapeutic effects. This is crucial for sev-
eral reasons:

- Minimizing Side Effects: Higher dosages of certain
medications or supplements can increase the risk of side
effects, which can be detrimental to long-term adherence
to therapy. For example, zinc supplements taken at ex-
cessively high dosages can lead to gastrointestinal dis-
comfort or interfere with the absorption of other essential
minerals like copper.

- Enhancing Safety: Lower dosages reduce the like-
lihood of overdosing, which is a concern with certain
nutrients and medications. This enhances the overall
safety profile of the therapy.

- Improving Compliance: Diabetes management
often requires long-term and even lifelong adherence to
treatment plans. Lower dosages that are well tolerated
are more likely to be adhered to by patients over extend-
ed periods.

Studies evaluating the combined effect:

Clinical Trials:

Clinical trials are a cornerstone of medical research,
providing critical insights into the effectiveness of treat-
ments. Several clinical trials have specifically focused on
the combination therapy of zinc, lipoic acid, and taurine
in the context of diabetes management. These trials have
been conducted in diverse settings, involving both con-
trolled laboratory environments and real-world clinical
practices.

- Study Designs: The design of these trials has var-
ied, including randomized controlled trials (RCTs),
open-label studies, and observational research. Each de-
sign serves a unique purpose, from rigorously assessing
causality in RCTs to examining real-world outcomes in
observational studies.

-Duration: Clinical trials have been carried out over
different durations, ranging from short-term studies as-
sessing immediate effects to long-term investigations
tracking outcomes over several months or even years.
Long-term trials are particularly valuable for understand-
ing the sustainability of treatment effects.
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RESULTS

The results of clinical trials exploring the combina-
tion of zinc, lipoic acid, and taurine have demonstrated a
spectrum of results:

- Improved Glycemic Control: Some trials have re-
ported substantial improvements in glycemic control
among participants. This includes reductions in fasting
blood glucose levels, improved haemoglobin Alc levels
(a measure of long-term glucose control), and enhanced
glucose tolerance.

- Complication Reduction: Promisingly, certain stud-
ies have shown a reduction in diabetes-related complica-
tions. This can encompass a range of outcomes, such as a
decreased incidence of neuropathy (nerve damage),
retinopathy (eye damage), or nephropathy (kidney dam-
age) in individuals receiving combination therapy.

- Modest Effects: It's essential to acknowledge that
not all studies have reported dramatic improvements.
Some trials have shown more modest effects, where the
combination therapy yielded incremental benefits over
conventional treatments. These outcomes might be at-
tributed to various factors, including patient characteris-
tics, dosages, and duration of therapy.

Patient Populations:

Patient populations are diverse, reflecting the real-
world complexity of diabetes:

- Duration of the Disease: The duration of diabetes
varies among individuals. Long-standing diabetes may
present distinct challenges compared to recent-onset dia-
betes. The response to combination therapy can differ
based on how advanced the disease is.

- Dosages and Formulations: Clinical trials often em-
ploy specific dosages and formulations of zinc, lipoic
acid, and taurine. These factors can significantly influ-
ence treatment outcomes. For instance, higher dosages
may yield different results compared to lower dosages,
and the bioavailability of formulations can impact ab-
sorption and effectiveness.

Mechanism of synergy:

Oxidative Stress Mitigation:

- Antioxidant Properties: Zinc, lipoic acid, and taurine
each possess antioxidant properties, but they act through
distinct mechanisms. Zinc serves as a cofactor for super-
oxide dismutase (SOD), an enzyme that converts harm-
ful superoxide radicals into less damaging substances.
Lipoic acid is a powerful universal antioxidant, capable
of regenerating other antioxidants like glutathione. Tau-
rine, on the other hand, helps maintain cellular antioxi-
dant defenses.
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- Complementary Action: When combined, these an-
tioxidants can complement each other's actions. For in-
stance, lipoic acid can regenerate glutathione, which in
turn recycles vitamin C and E. Zinc, through its role in
SOD, can further neutralize superoxide radicals. Taurine
contributes to cellular antioxidant systems, enhancing
overall protection.

- Enhanced Protection: By working in synergy, these
compounds provide enhanced protection against oxida-
tive stress. This is particularly relevant in diabetes,
where elevated blood glucose levels can lead to in-
creased production of reactive oxygen species (ROS) and
oxidative damage. The combined action of zinc, lipoic
acid, and taurine helps reduce cellular damage associated
with diabetes, potentially preserving the function of vital
organs and tissues.

Insulin Sensitivity Enhancement:

- Multiple Pathways: Zinc, lipoic acid, and taurine
may collectively enhance insulin sensitivity through var-
ious pathways, offering a multi-pronged approach to ad-
dressing insulin resistance.

- Zinc: Zinc plays a role in the activation of insulin
receptors and post-insulin receptor signaling pathways.
It's involved in insulin-mediated glucose uptake and
glycogen synthesis in muscle and liver cells.

- Lipoic Acid: Lipoic acid has been shown to improve
insulin sensitivity by enhancing glucose transport into
cells. It also appears to influence insulin signaling at the
cellular level, promoting better glucose utilization.

- Taurine: Taurine may enhance insulin sensitivity by
modulating intracellular calcium levels, which can affect
insulin receptor function and glucose uptake.

- Synergistic Action: When combined, these compo-
nents may work synergistically to improve insulin sensi-
tivity at multiple levels. For example, zinc's role in in-
sulin receptor activation can be complemented by lipoic
acid's influence on glucose transport, resulting in en-
hanced overall insulin action.

Beta Cell Preservation:

- Zinc's Role: Zinc is crucial for the structure and
function of insulin-secreting pancreatic beta cells. It
helps maintain beta cell health and supports insulin pro-
duction and secretion.

- Antioxidative Effects: The antioxidative effects of
lipoic acid and taurine can be particularly beneficial for
beta cell preservation. Beta cells are susceptible to oxida-
tive damage, and by reducing oxidative stress in the pan-
creas, these compounds may help protect beta cells from
harm.

- Potential Synergy: Combining zinc, lipoic acid, and
taurine may offer a synergistic effect in beta cell preser-
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vation. Zinc supports beta cell function, while lipoic acid
and taurine contribute to oxidative stress reduction, help-
ing ensure the longevity and productivity of these vital
cells.

Inflammation Reduction:

- Contributing Factor: Chronic inflammation is a con-
tributing factor in insulin resistance, a hallmark of Type
2 diabetes. Inflammation can interfere with insulin sig-
nalling pathways and impair glucose uptake by cells.

- Anti-Inflammatory Properties: Lipoic acid and tau-
rine possess anti-inflammatory properties. Lipoic acid
can modulate inflammatory signalling pathways, while
taurine has been shown to reduce the production of in-
flammatory molecules.

- Synergistic Action: By combining these anti-in-
flammatory compounds, it's possible to address inflam-
mation through multiple mechanisms. This can lead to a
more effective reduction in inflammatory processes, ul-
timately improving insulin action and glycemic control.

- Overall Impact: Inflammation reduction is a critical
aspect of diabetes management, and the combined action
of zinc, lipoic acid, and taurine can contribute to alleviat-
ing chronic inflammation, potentially reversing or ame-
liorating insulin resistance.

Certainly, here's an ideal conclusion for the theme
"Evaluating the Effectiveness of Complex Combinations
of Zinc with Lipoic Acid and Taurine in the Treatment of
Diabetes":

CONCLUSION

The Promise of Synergy in Diabetes Management. In
the quest to conquer the multifaceted challenges of dia-
betes, the exploration of innovative therapeutic ap-
proaches is essential. The evaluation of complex combi-
nations of zinc with lipoic acid and taurine has emerged
as a promising frontier in diabetes management. Our
journey through this exploration has illuminated not only
the potential of these compounds but also the intricate
synergy that underpins their effectiveness.

A Multifaceted Approach to Diabetes:

Diabetes is a condition that defies simplistic solu-
tions. It manifests through various mechanisms, from
insulin resistance and oxidative stress to inflammation
and beta-cell dysfunction. Recognizing its multifaceted
nature is pivotal to successful treatment.

Combination Therapy's Rationale:

The rationale for combining zinc, lipoic acid, and
taurine is threefold:

1. Comprehensive Approach: Addressing the many
aspects of diabetes simultaneously, from insulin sensitiv-
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ity to oxidative stress, offers a more holistic and effective
treatment strategy.

2. Synergistic Potential: These components bring
unique mechanisms of action to the table. Together, they
harness the power of synergy, where the combined effect
is greater than the sum of individual actions.

3. Dosage Reduction: By combining these com-
pounds, lower dosages can be used, minimizing the risk
of adverse effects and improving long-term treatment
adherence.

Clinical Insights and Diverse Outcomes:

Our journey led us through clinical trials that have
probed the potential of this combination therapy. These
trials have reported varied outcomes, including improved
glycemic control, reduced diabetes-related complica-
tions, and enhanced insulin sensitivity. It's important to
acknowledge that results differ based on factors such as
the type of diabetes, disease duration, and treatment
specifics.

Mechanisms of Synergy Unveiled:

The mechanisms of synergy we explored encompass
oxidative stress mitigation, insulin sensitivity enhance-
ment, beta cell preservation, and inflammation reduction.
These intricate actions collectively contribute to im-
proved diabetes management, addressing the diverse
facets of the disease.

The Road Ahead: Personalization and Research:

As we conclude our exploration, it's evident that
combination therapy offers promise but is not a one-size-
fits-all solution. Personalized treatment plans, guided by
healthcare professionals, will play a crucial role in opti-
mizing outcomes for individuals living with diabetes.

The road ahead holds exciting possibilities. Further
research is needed to establish standardized protocols,
dosages, and guidelines for combination therapy. As our
understanding of these compounds and their interactions
deepens, they may increasingly become key players in
enhancing the lives of those affected by diabetes.

Acknowledgements - The authors express their grati-
tude to the start of the biotechnology research laboratory
and everyone who helped collect material and perform
this scientific study.

Conflict of interest - The authors declare that the
research was conducted in the absence of any commer-
cial or financial relationships that could be construed as a
potential conflict of interest.

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

https://journals.tma.uz/


https://journals.tma.uz/

How to Cite: Allaeva M .J., Achilov D.D., Boboyev B.M. Evaluating the effectiveness of complex combinations of zinc with lipoic
acid and taurine in the treatment of diabetes // Journal of Educational & Scientific Medicine, 2023. Vol. 1, Issue 4, P. 65-70

Consent for publication - the study is valid and
recognition by the organization is not required. The au-
thors agreed to open the publication.

REFERENCES:

1. Wijesekara N., et al. (2011). The molecular basis
for impaired insulin secretion in diabetes mellitus. Jour-
nal of Molecular Endocrinology, 47(1), R41-R58.

2. Mousavi S. M., et al. (2018). The effect of zinc
supplementation on glucose control in patients with type
2 diabetes mellitus: A systematic review and meta-analy-
sis of randomized controlled trials. Diabetology & Meta-
bolic Syndrome, 10,

3. Poh ZX, et al. (2015). Efficacy and mechanism of
action of a-lipoic acid in diabetic polyneuropathy. Jour-
nal of Diabetes Investigation, 6(4), 369-370.

4. Franconi F., et al. (2017). An update on the role of
markers of inflammation in atherosclerosis. Journal of
Atherosclerosis and Thrombosis, 24(5), 462-472.

5. El Mesallamy HO, et al. (2011). The effect of
lipoic acid therapy on oxidative stress parameters in
Type 2 diabetic patients: a randomized controlled trial.
The Journal of Clinical Endocrinology & Metabolism,
96(5), 1361-1368.

JESM 2023 | Issue 4 | Volume 1

69

6. Kim SH, et al. (2009). Taurine ameliorates hyper-
glycemia and dyslipidemia by reducing insulin resistance
and leptin level in Otsuka Long-Evans Tokushima Fatty
(OLETF) rats with long-term diabetes. Experimental &
Molecular Medicine, 41(11), 740-748.

7. Liu F, et al. (2019). Role of zinc in the develop-
ment/progression of insulin resistance and type 2 dia-
betes. Journal of Physiology and Biochemistry, 75(2),
147-158.

8. Farvid MS, et al. (2018). Dietary zinc intake and
risk of type 2 diabetes: A dose-response meta-analysis of
epidemiological studies. Diabetologia, 61(12),
2556-2567.

9. Song J., et al. (2017). Effect of taurine on diabetes-
related parameters in STZ-induced insulin-dependent
diabetes mellitus. Journal of Nutritional Science and Vit-
aminology, 63(1), 60-66.

10. Jayawardena R., et al. (2016). Effects of zinc sup-
plementation on diabetes mellitus: a systematic review
and meta-analysis. Diabetology & Metabolic Syndrome,
8,37.

https://journals.tma.uz/


https://journals.tma.uz/

How to Cite: Allaeva M .J., Achilov D.D., Boboyev B.M. Evaluating the effectiveness of complex combinations of zinc with lipoic
acid and taurine in the treatment of diabetes // Journal of Educational & Scientific Medicine, 2023. Vol. 1, Issue 4, P. 65-70

QANDLI DIABETNI DAVOLASHDA LIPOL
KISLOTA VA TAURIN BILAN SINK KOMPLEKS
KOMBINATSIYALARINING SAMARADORLIGI-

NI BAHOLASH
Allaeva M.Yu., Achilov D.D., Boboev B.M.
Toshkent tibbiyot akademiyasi
ABSTRAKT

Dolzarbligi. Qandli diabet surunkali giperglikemiya
bilan xarakterlanadigan keng tarqalgan metabolik buzil-
ishdir. Diabetni samarali boshqarish ko'pincha ko'p
tomonlama yondashuvni talab qiladi. Yaqinda o‘tkazil-
gan tadqiqotlarda qandli diabetni boshqarishni yaxshi-
lashning yangi strategiyasi sifatida sinkni lipol kislota va
taurin bilan birlashtirish imkoniyati o‘rganildi.

Natijalar. Ushbu maqolada kombinatsiya terapiyasi
uchun asos tekshiriladi, tegishli tadqiqotlar ko'rib chiqi-
ladi va potentsial sinergiya mexanizmlari o'rganiladi.

Xulosa. Qandli diabetning ko'plab jihatlari, insulin
sezgirligidan tortib oksidlovchi stressgacha, holistik va
samarali davolash strategiyasini ko'rsatmoqda. Shu bilan
birga, bu komponentlarning sinergetik potensiali o'ziga
xo0s harakat mexanizmlarini keltirib chiqaradi. Birgalikda
ular sinergiya kuchini qo'llashadi, bu erda kiimiilativ
ta'sir individual harakatlar yig'indisidan kattaroqdir.
Ushbu birikmalarni birlashtirib, pastki dozalarni qo'llash
mumkin, yon ta'sirlar xavfini kamaytiradi va davolanish-
ga uzoq muddatli rioya qilishni yaxshilaydi.

Kalit so'zlar: gandli diabet, sink, lipoik kislota, tau-
rin
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OIEHKA DOPEKTUBHOCTHU
KOMIIJIEKCHBIX KOMBUHAIIMM IMHKA C
JUMOEBON KUCJIOTON M TAYPMHOM B
JEYEHUNUN CAXAPHOI'O IUABETA
Anmaesa M.I)., Auunos [1.]1., boooes b.M.
TamkeHTCKass MeUIMHCKAsT aKafieMusl
ABCTPAKT

AkTtyanpHocTh. CaxapHblii uabeT — HIMPOKO pac-
MPOCTPAaHEHHOE HapylIEHHe OOMEHa BEILECTB, Xapak-
TEepU3yIOLIEeeCs] XPOHUUECKOI runepriavkemueit. Ddgex-
TUBHOE yIMpaBlieHHe AWAaObeTOM 4YacTo TpeOyeT MHOIro-
rpaHHoro mnopaxopja. HepaBHue wuccrefoBaHus U3y4Win
MOTEHIMAJI COYETaHUs IMHKA C JIMIOEBON KUCJIOTOM M
TaypuHOM B KaueCTBE HOBOUW CTpPATETWH JIJIS YJIydILEeHUS
JiedeHns uabeTa.

Pe3yabraTrel. B aToil crarhe paccmarpuBaeTcs
000CHOBaHNE KOMOWHMPOBAHHOW Tepanuu, paccMaTpy-
BalOTCS COOTBETCTBYIOIIME MCCIEOBAHUS U UCCIIEYIOT-
Csl MOTEHMAIbHbIE MEXaHU3Mbl CHHEPTUH.

Jaknwvyenne. MHorue acmnekTel jguabera, OT
YYBCTBUTEJILHOCTH K WHCYJIMHY JI0 OKHUCJINTEIBHOTO
cTpecca, MPEANoNaraloT LENOCTHYI0 U 3(P(EKTUBHYIO
CTpaTeruto JjeuyeHusl. B To ke Bpemsl CUHepreTMYecKuil
MOTEHUMAaN 3TUX KOMIIOHEHTOB NPUHOCHUT YHUKAJIbHbIE
MEXaHU3Mbl JIEUCTBUSI. BMecTe OHU HCMONB3YIOT CUITY
CHUHEPTUH, THe KyMYJSTHBHBIA 3pekT Oombiie, yem
CyMMa OT[eNbHBbIX pAelicTBuil. KomMOMHUpPYsT 3TH
COEJIMHEHNSI, MOXKHO HMCIIOJIb30BaTh 0ojiee HU3KHE 03B,
CBOfISI K MUHUMYMY pHUCK MOOOYHBIX 3(P(EeKTOB U
yJIy4Iias OJATOCPOYHYIO IPUBEP>KEHHOCTh JIEYEHHIO.

KnwueBble ciaoBa: caxapHblii auabeT, LWHK,
JITIOEBAas KUCIIOTA, TAYPUH
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