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Abstract

Materials and Methods: 160 type 2 diabetes patients in 2 parallel groups.

Introduction: Diabetes mellitus is not just a disease as it is already known, the matter is more complicated, and it is considered as an assembly of metabolic
defects with end result of hyperglycemia.verapamil can decrease the expression of thioredoxin-interacting protein (TXNIP), which is recognized as an
important factor in pancreatic beta cells.verapamil could enhance beta cell mass and function.

Results: show statistically significant difference in favour of verapamil in increasing c-peptide levels and decreasing hbalc levels.

Conclusion: Verapamil could be used as a type 2 diabetes saviour by increasing beta cell mass and function.

*Corresponding author

Mahmoud Younis, Fellowship Trainer, Faculty of Medicine, Ain Shams University, Egypt; Tel: 02 01123944884. Email: ymodmenna@gmail.com

Received: December 10, 2021; Accepted: December 17, 2021; Published: December 24, 2021

Keywords: Type 2 Diabetes Mellitus, Verapamil, (TXNIP), Beta
Cells

Introduction

Diabetes mellitus is not just a disease as it is already known, the
matter is more complicated, it is considered as an assembly of
metabolic defects with end result of hyperglycemia [1]. Regarding
chronicity, progressive course and probability of affecting all body
systems, diabetes puts great impact on human health, affecting
quality of life and increasing death ratio among patients [2].
Diabetes mellitus is not one type or one way disease , distinct
subtypes resulting in defects in either insulin secretion or action

[3].

Type 2 diabetes has the lion's share when compared with the
other diabetes types as regarding incidence. As it represents
more than 90 % of diabetes cases, and as it takes a progressive
course, with time pancreatic beta cells can't secrete adequate
and appropriate insulin for growing glucose demands [4]. Beta
cells which increase function early in response to stress emerging
due to insulin resistance, with time can't afford these stresses
giving rise to maladaptation and decreased function [5]. For any
disease to occur there is a culprit organ, culprit organ in diabetes
mellitus is pancreatic beta cells but in partnership with the liver,
skeletal muscles and adipose tissues [6]. Also for type 2 diabetes
to occur there must be an interaction between genetic factors and
environmental factors with significant contribution of metabolic

factors [7]. A long time ago, it was considered that beta-cell
death was responsible for type 2 diabetes ,this view has partially
changed at the present time, as the term beta cell dysfunction is
also frequently used to explain type 2 diabetes[8]. In spite of many
available oral drugs for treatment of type 2 diabetes, more than
60% of cases cannot be controlled . Making a need of external
insulin in which even with it, a great proportion of patients cannot
reach the glycemic goal [9].

Verapamil is an old drug approved by FDA for treatment of
hypertension, angina and supraventricular tachycardia 40 years
ago [10].

Recently, it is scientifically proven that verapamil can decrease the
expression of thioredoxin-interacting protein (TXNIP), which is
recognized as an important factor in pancreatic beta cells [11]. It is
discovered that (TXNIP) is increased in diabetic patients while its
deficiency can prevent diabetes occurrence [12]. It is also proven
that (TXNIP) increase hepatic glucose production and decrease
glucose uptake in peripheral cells [13].

By blocking I-type calcium channels, and decreasing free calcium
in cells , verapamil can lead to (TXNIP) inhibition [14]. It is
well-known that pancreatic beta cells have high expression of
calcium channels ,and so will get benefit of inhibition of txnip
expression [15].
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when using verapamil in patients with type 2 diabetes mellitus, inhibition of (TXNIP) expression may occur, with improving of
beta cell function and increasing insulin production, also increasing insulin secretion [16-18]. As it is known, (TXNIP) increase
inflammatory markers, decreasing (TXNIP) may lead to anti-inflammatory effects [19]. Some studies suggested that verapamil could
decrease type 2 diabetes incidence, also many studies suggested that verapamil could enhance beta cell mass and function [20, 21].

Materials and Methods
160 type 2 diabetes mellitus and hypertensive patients into 2 parallel groups.

Each group had 80 patients, 50 males and 30 females. All patients were monitored in a private clinic. All the patients Lied between
30-60 years old. All patients are on maximum doses of glimepiride, sitagliptin, metformin and empagliflozin but are uncontrolled on
this combination with hbalc more than 8.The first group received verapamil 240 mg as substitute or added to the present hypertension
therapy for 6 months. The second group was still on hypertensive therapy but received lantus 20 units added to the oral therapy.
We measured hbalc and c-peptide levels in the 2 groups at the start of the trial and after 6 months of the trial.

Results
For the analysis of data, we used an unpaired t-test.

Table 1: Showing significant difference in hbalc before and after verapamil

Unpaired t test

Table Analyzed Data 1

Column B wverapamil after
WS WS,

Colurmm A verapamil before

Unpaired t test

P value =0.0001

P wvalue summary ————
Significantly differemt (P = 0.05)7 Yes

One- or two-tailed P value? Two-tailed

t, df t=12.07, df=158

How big is the difference?

Mean of column A 11.09

Mean of column B 8.5320
Difference between means (B - A)x SEM -2.559 = 0.2119
959% confidence interval 2977 to -2_140
R sguared (eta squared) 0.4799

F test to compare variances

F, DFn, Did 1.963, 79, 79
P wvalue 0.0031

P wvalue summany i
Significantly different (P = 0.05)7 Yes

Data analyvzed
Sampile size, column A
Sampile size, column B

58
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Figurel: Showing significant difference in hbalc before and after verapamil.

Table 2: Showing significant difference in hbalc before and after insulin

Unpaired t test |

Table Analy=ed Data 1

Column B basal insulin after
VS, VS,

Column A basal insulin before

Unpaired t test

P value =0.0001

P wvalue summary il
Significantly different (P = 0.05)7 Yes

One- or two-tailed P value? Two-tailed

t, ar t=6.770, af=158

How big is the difference?

Mean of column A 11.06

Mean of column B 9.870
Difference between means (B - A)x SEM-1.188 = 0.1754
95% confidence interval -1.534 to 0D.8411
R squared (eta squared) 0.2249

F test to compare variances

F, DFn, Dfd 1.219, 79, 79
P wvalue 0D.3812

P value summary ns
Significantly different (P < 0.05)7 MNo

Data analyzed
Sample size, column A 80
Sample size, column B 80
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Figure 2: Showing significant difference between hbalc before and after basal insulin

Table 3: Showing significant difference between c-peptide before and after verapamil

15+

hbalxc

group 2 a1c before and after basal insulin

Unpaired t test

Table Analyzed Data 1

Column B after verapamil
vS. VS,

Column A before verapamil

Unpaired t test

P value =0.0001
P wvalue summary e
Significantly different (P = 0.05)7 Yes

One- or two-tailed P value? Two-tailed

t, of

How big is the difference?
Mean of column A
Mean of column B

t=6.891, df=158

1.931
2.671

Difference between means (B - A)x SEN 0.7401 = 0.1074

95% confidence interval

0.5280 to 0.9522

R sguared (eta squared)

F test to compare variances

02311

F. DFn, Dfd 1.152, 79, 79
P value 0.5303
P value summary ns
Significantly different (P = 0.05)7 No

Data analyzed
Sampile size, column A 80
Sampile size, column B 80
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Figure 3: showing significant differences in c-peptide before and after verapamil

Table 4: Showing non significant difference in c-peptide before and after basal insulin

Unpaired t test

Table Analyzed Data 1

Column B after basal insulin
VS VS,

Column A before basal insulin

Unpaired t test

P wvalue 0.4365

P value summary ns

Significantly different (P <= 0.05)7 MNo

One- or two-tailed P value? Two-tailed

t, dr t=0.7802, df=158

How big is the difference?

Mean of column A 2.282

Mean of column B 2201

Difference between means (B - A) = SEM -0.08167 = 0.1047
95% confidence interval -0_2884 to D.1251
R sguared (eta squared) 0.003837

F test to compare variances

F, DFn, Dfd 1.075, 79, 79
P valus 0.7489

P valuse summary ns
Significantly differemnt (P < 0.05)7 MNo

Data analyzed
Sample size, column A 80
Sample size, column B 80
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Figure 4: showing non significant difference in c-peptide before and after basal insulin

Table 5: Showing significant differences between A1C after 6 months of treatment of verapamil vs. basal insulin

Unpaired t test

Table Analyzed Data 1

Column B alc after basal

VS, VS,

Column A alc after verapamil

Unpaired t test

P wvalue <:0.0001

P value summary il
Significantly different (P <= 0.05)7 Yes

One- or two-tailed P value? Two-tailed

t, df t=6.204, df=158

How big is the difference?

Mean of column A 8.530

Mean of column B 9.870
Difference between means (B - A)x SENM 1.340 = 0.21&0
95% confidence interval 0.9134 to 1.767
R sguared (eta squared) 0.1959

F test to compare variances

F, DFn, Did 1.760, 79, 79
P value 0.0128

P value summary *
Sigmificantly different (P = 0.05)7 Yes

Data analyzed
Sample size, column A 80
Sample size, column B 80
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Figure 5: Showing significant differences between A1C after 6 months of treatment of verapamil vs. basal insulin

The results show a statistically significant difference in hbalc
in group 1 patients before and after 6 months of treatment with
verapamil With p value less than 0.0001, as shown in table 1 and
figure 1.The results show statistically significant difference in
hbalc in group 2 patients with p value less than 0.0001 as shown
in table 2 and fig 2. The results show significant differences in
c-peptide levels in group 1 patients before and after 6 months of
treatment of verapamil as shown in table 3 and fig 3. The results
show non-significant differences in c-peptide levels in group 2
patients before and after 6 months treatment of basal insulin with b
value 0.9822.The results show significant difference in hbalc after
6 months of treatment of verapamil vs. basal insulin with b value
less than 0.0001.The results show that adding verapamil treatment
is better than adding basal insulin in patients with uncontrolled
type 2 diabetes on maximal oral treatment therapy.

Results also show that verapamil can increase c-peptide levels
after 6 months of treatment.

Discussion

In Spite of advances in type 2 diabetes treatment and the discovery
of new treatments which are based on physiological phenomena,
type 2 diabetes mellitus is still a non curable and difficult to treat
disease [22]. And in most patients it is difficult to reach optimum
blood glucose levels, even with optimal combination therapy with
oral hypoglycemic drugs and even after adding or switching to
insulin therapy [23]. This may be due to the progressive course
of the disease with progressive decrease in beta cell function and
decreasing beta cell mass [24]. Inability to reach control even with
insulin therapy may be due insulin resistance to external insulin
hindering its action, and the non physiological phenomena of
external insulin [25]. If we can enhance beta cell function, and
increasing beta cell mass, this may lead to reaching optimal blood
glucose levels and even may lead to diabetes remission [26].

Verapamil a drug approved for managing hypertension and
angina(27), may be able to solve this problem by enhancing beta
cell mass and consequently beta cell function which is detected
by improved c- peptide levels and decreasing blood glucose levels,
also verapamil could stop beta cell passing by decreasing (TXNIP)
expression , a protein which leads to oxidative stress and apoptosis
of beta cells [27,28]. (TXNIP) is considered as a top glucose
induced gene in beta cells and is considered as an important agent
in beta cell apoptosis which is triggered off by by glucotoxicity
[29]. It must be considered that (TXNIP) expression may lead

to beta cell dysfunction and inhibiting insulin synthesis [30]. By
using verapamil, a drug which inhibits (TXNIP) expression is
valuable in improving beta cell function and preventing beta cell
death and consequently decreasing blood glucose levels [31].

There are 2 limitations of this study; the first is the small number of
patients but we can explore the results to the general population, the
second limitation is whether the results are transient or persistent.

The results of our study show that verapamil could be considered
as an option for treating type 2 diabetes. Further large-scale studies
and clinical trials are needed to confirm our results.

Conclusion

As type 2 diabetes is a progressive debilitating disease, with
progressive decreasing of beta cell mass and function, and as it
is difficult to reach target blood glucose in most type 2 diabetes
patients, there is an urgent need to find a new drug to overcome
this problem. Verapamil is a cheap FDA approved drug which is
able to inhibit (TXNIP) expression in pancreatic beta cells. It is
considered as a good option for enhancing beta cell function and
could be used instead of insulin in uncontrolled type 2 diabetes
mellitus with decreased beta cell function.

Data Availability
Data in supplementary information files

Conflicts of Interest
There is no conflict of interest to declare.

References

I. Onyango EM, Onyango BM (2018) The Rise of
Noncommunicable Diseases in Kenya: An Examination of
the Time Trends and Contribution of the Changes in Diet and
Physical Inactivity. J Epidemiol Glob Health 8: 1-7.

2. Ramtahal R, Khan C, Maharaj-Khan K, Nallamothu S, Hinds
A, etal. (2015) Prevalence of self-reported sleep duration and
sleep habits in type 2 diabetes patients in South Trinidad. J
Epidemiol Glob Health 5: S35-43.

3. Kavya Chitra Mekala, Alain Gerald Bertoni,

4. Chapter 4 - Epidemiology of diabetes mellitus, Editor(s):
Giuseppe Orlando, Lorenzo Piemonti, Camillo Ricordi, Robert
J. Stratta, Rainer W.G. Gruessner (2020) Transplantation,
Bioengineering, and Regeneration of the Endocrine
Pancreas,Academic Press.

J Diabet Res Rev Rep, 2021

Volume 3(4): 7-8



Citation: Mahmoud Younis (2021) Verapamil can be used as a Type 2 Diabetes Mellitus Saviour and Stopping the need for Insulin in Uncontrolled Type 2 Diabetes
Mellitus. Journal of Diabetes Research Reviews & Reports. SRC/JDRR-154. DOI: doi.org/10.47363/JDRR/2021(3)149

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Stumvoll M, Goldstein BJ, van Haeften TW (2005) Type
2 diabetes: principles of pathogenesis and therapy. Lancet
365: 1333-1346.

NCD Risk Factor Collaboration (NCD-RisC) (2016)
Worldwide trends in diabetes since 1980: a pooled analysis
of 751 population-based studies with 4.4 million participants.
Lancet 387: 1513-1530.

Defronzo RA (2009) Banting Lecture. From the triumvirate
to the ominous octet: a new paradigm for the treatment of
type 2 diabetes mellitus. Diabetes 58: 773-795.
Schellenberg ES, Dryden DM, Vandermeer B, Ha C,
Korownyk C (2013) Lifestyle interventions for patients
with and at risk for type 2 diabetes: a systematic review and
meta-analysis. Ann Intern Med 159: 543-551.

Halban PA, Polonsky KS, Bowden DW, Hawkins MA, Ling
C, et al. (2014) B-cell failure in type 2 diabetes: postulated
mechanisms and prospects for prevention and treatment.
Diabetes Care 37: 1751-1758. 9-Marin-Pefalver JJ, Martin-
Timén I, Sevillano-Collantes C, Del Canizo-Gomez FJ (2016)
Update on the treatment of type 2 diabetes mellitus. World
J Diabetes 7: 354-395.

10-Weaver-Agostoni J (2013) Cluster headache. Am Fam
Physician 88: 122-128.

Chen J, Hui ST, Couto FM, Mungrue IN, Davis DB, et al.
(2008) Thioredoxin-interacting protein deficiency induces
Akt/Bcel-xL signaling and pancreatic beta-cell mass and
protects against diabetes. FASEB J 22: 3581-3594.

Xu G, Chen J, Jing G, Shalev A (2013) Thioredoxin-
interacting protein regulates insulin transcription through
microRNA-204. Nat Med 19: 1141.

Adrian Po Zhu Li, Dulmini Kariyawasam (2021) in Reference
Module in Biomedical Sciences.

Xu G, Chen J, Jing G, Shalev A (2012) Preventing f3-cell
loss and diabetes with calcium channel blockers. Diabetes
61: 848-856.

Chen J, Cha-Molstad H, Szabo A, Shalev A (2009) Diabetes
induces and calcium channel blockers prevent cardiac
expression of proapoptotic thioredoxin-interacting protein.
Am J Physiol Endocrinol Metab 296: E1133-1139.

Xu G, Chen J, Jing G, Shalev A (2013) Thioredoxin-
interacting protein regulates insulin transcription through
microRNA-204. Nat Med 19: 1141-1146.

Jo S, Chen J, Xu G, Grayson TB, Thielen LA, et al. (2018)
miR-204 Controls Glucagon-Like Peptide 1 Receptor
Expression and Agonist Function. Diabetes 67: 256-264.
Zhou R, Tardivel A, Thorens B, Choi I, Tschopp J (2010)
Thioredoxin-interacting protein links oxidative stress to
inflammasome activation. Nat Immunol 11: 136-140.

Yin T, Kuo SC, Chang YY, Chen YT, Wang KK (2017)
Verapamil Use Is Associated With Reduction of Newly
Diagnosed Diabetes Mellitus. J Clin Endocrinol Metab 102:
2604-2610.

Cooper-DeHoff RM, Aranda JM Jr, Gaxiola E, Cangiano
JL, Garcia-Barreto D, et al. (2006) Blood pressure control
and cardiovascular outcomes in high-risk Hispanic patients-
-findings from the International Verapamil SR/Trandolapril
Study (INVEST). Conti CR, Hewkin A, Pepine CJ, INVEST
Investigators. Am Heart J 151: 1072-1079.

Xu G, Chen J, Jing G, Shalev A (2012) Preventing B-cell
loss and diabetes with calcium channel blockers. Diabetes
61: 848-856.

Israili ZH (2011) Advances in the treatment of type 2 diabetes
mellitus. Am J Ther 18: 117-152.

Hermansen K, Mortensen LS, Hermansen ML (2008)
Combining insulins with oral antidiabetic agents: effect on

24.

25.

26.

27.

28.

29.

30.

31.

hyperglycemic control, markers of cardiovascular risk and
disease. Vasc Health Risk Manag 4: 561-574.

Chen C, Cohrs CM, Stertmann J, Bozsak R, Speier S (2017)
Human beta cell mass and function in diabetes: Recent
advances in knowledge and technologies to understand
disease pathogenesis. Mol Metab 6: 943-957.

Petersen MC, Shulman GI (2018) Mechanisms of Insulin
Action and Insulin Resistance. Physiol Rev 98: 2133-2223.
Brown RIJ, Rother KI (2008) Effects of beta-cell rest on
beta-cell function: a review of clinical and preclinical data.
Pediatr Diabetes 9: 14-22.

Elliott WJ, Ram CV (2011) Calcium channel blockers. J Clin
Hypertens (Greenwich) 13: 687-689.

Qayyum N, Haseeb M, Kim MS, Choi S (2021) Role
of Thioredoxin-Interacting Protein in Diseases and Its
Therapeutic Outlook. Int. J. Mol. Sci 22: 2754.

Thielen L, Shalev A (2018) Diabetes pathogenic mechanisms
and potential new therapies based upon a novel target called
TXNIP. Curr Opin Endocrinol Diabetes Obes 25: 75-80.
Xu G, Chen J, Jing G, Shalev A (2013) Thioredoxin-
interacting protein regulates insulin transcription through
microRNA-204. Nat Med 19: 1141-1146.

Xu G, Chen J, Jing G, Shalev A (2012) Preventing B-cell
loss and diabetes with calcium channel blockers. Diabetes
61: 848-856.

Copyright: ©2021 Mahmoud Younis. This is an open-access article distributed
under the terms of the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the
original author and source are credited.

J Diabet Res Rev Rep, 2021

Volume 3(4): 8-8



