
58
ES

PE
 

Poster presented at:

8
Empagliflozin And GABA Improve β-Cell Mass And 

Glucose Tolerance In Streptozotocin-Treated Mice
Sophie Welsch1*, Caroline Daems1*, Hasnae Boughaleb1, Juliette Vanderroost1, Annie Robert2, Etienne Sokal1, Philippe A. Lysy1

1Pôle de Pédiatrie, 2Pôle d’Epidémiologie et Biostatistique, IREC, UCLouvain, Brussels, Belgium

*These authors contributed equally to this work, and they are thus sharing first authorship.

sophie.welsch@uclouvain.be

Introduction Hypothesis & Objectives

We hypothesized that glucotoxicity could contribute to β-cell mass destruction through

maintenance of inflammation. Our aim is to evaluate empagliflozin (EMPA), a SGLT2

inhibitor, potential to protect β-cell mass against glucotoxicity. The adjunctive effects of

GABA were also evaluated in combination protocols to increase the residual β-cell mass

after diagnosis of T1D.

Type 1 diabetes (T1D) results from the progressive destruction of pancreatic β cells by the

immune system, and clinically develops when β-cell mass drops to 10-15% of its initial

value. Administration of insulin leads to a recovery of β-cell function in about 60% of

patients. This so-called ‘honeymoon period’ offers a unique possibility for intervention

trials aiming at the preservation of β-cell mass.

Figure 3. Effect of empagliflozin, GABA and their combination on free fatty acid levels.

Empagliflozin and GABA treatment improve FFA level. Blood samples of mice were collected at

different time points: at the end for FFA dosage. * = p<0.05. The bars represent the SEM.

Number of mice per group is indicated (n=3 or 6).

Figure 4. Effect of empagliflozin, GABA and their combination on islet density and

number. Empagliflozin and GABA treatment improve islet area/pancreas area ratio but not

islet number/pancreas area ratio. The pancreas of mice were collected and its tail was used

for hematoxylin and eosin coloration. The islets area and pancreas areas (A) and the islets

number (B) were calculated using Leica software. The bars represent the SEM. Number of

mice per group is indicated (n=3 or 6).

Figure 3. Effect of empagliflozin, GABA and their combination on free fatty acid

levels. Empagliflozin and GABA treatment improve FFA level. Blood samples of mice

were collected at different time points: at the end for FFA dosage. * = p<0.05. The bars

represent the SEM. Number of mice per group is indicated (n=3 or 6).

n=3 or 6

0.0

0.5

1.0

1.5

2.0

2.5

3.0

F
F
A

 (
m

m
o
l/L

)

*

A. 
R

a
tio

 i
s
le

t
a
re

a
/p

a
n
c
re

a
s

a
re

a
 (
%

) n=3 or 6

0.0

0.1

0.2

0.3

0.0

0.5

1.0

1.5

2.0

2.5

n=3 or 6

B. 

Is
le

t
n
u
m

b
e
r/

m
m

2
p
a
n
c
re

a
s

A. B.

Figure 1. Glycemic evolution during treatment. The grey area corresponds to the

streptozotocin (STZ) injection period (four days) and the rest period (three days). The bars

represent the SEM. Number of mice per group is indicated (n=3 or 6).

Figure 2. Effect of empagliflozin, GABA and their combination on the homeostasis of

glucose. Empagliflozin and GABA treatment improve glucose tolerance of diabetic mice.

IPGTT was performed at the end of treatment. Blood glucose was measured at different

times after a 20% glucose injection in mice. The bars represent the SEM. Asterisk (*)

shows a significant difference (p≤0.05) between CTL, T1D EMPA, T1D EMPA+GABA

groups and T1D, T1D GABA groups. Number of mice per group is indicated (n=3 or 6).
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Figure 6. Effect of empagliflozin and GABA on the expression of ER stress, oxidative

stress and inflammation markers. Empagliflozin and GABA treatment improve ER

stress, oxidative stress and inflammation gene expression. At the end of the treatment, the

pancreas of mice was taken and its body was used for RT-qPCR for the expression of ER

stress (A), inflammation (B) and oxidative stress (C) markers. * = p<0.05. The bars

represent the SEM. Number of mice per group is indicated (n=3 or 6 or n=5 or 6).

Figure 5. Effect of empagliflozin, GABA and their combination on pancreatic islet

preservation. Empagliflozin and GABA treatment improve islet structure. Pancreas of

mice was removed and its tail was used for insulin and glucagon staining (A-E). The red,

green and blue staining corresponds to the insulin, glucagon and dapi. Scale bar = 100 μm.

The percentage of regular and irregular islets was performed using Visiopharm software

(F). The bars represent the SEM. Number of mice per group is indicated (n=3 or 6).

C
T
L

100 µm

A.
INS

GLUC

DAPI

T
1
D

100 µm

B.
INS

GLUC

DAPI

T
1
D

 E
M

P
A

100 µm

C.
INS

GLUC

DAPI

T
1
D

 G
A

B
A

100 µm

INS

GLUC

DAPI

D.

T
1
D

 E
M

P
A

+
G

A
B

A

100 µm

INS

GLUC

DAPI

E.

0

20

40

60

80

100

120

R
e
g
u
la

r/
ir
re

g
u
la

r
is

le
ts

(%
)

Irregular islet

Round islet

n=3 or 6p=0.052 p=0.078

F. A. ER stress B. Inflammation C. Oxydative stress

0.0

1.0

2.0

3.0

4.0

5.0

6.0

Il
1
β
/R

p
L
1
9
 m

R
N

A

n=5 or 6

*

X
b

p
1
s
/R

p
L
1
9
 m

R
N

A

0.0

1.0

2.0

3.0

4.0

5.0

6.0
n=5 or 6

*

A
tf
4
/R

p
L
1
9

m
R

N
A

0.0

1.0

2.0

3.0

4.0

5.0

6.0
n=5 or 6

*

n=3 or 6

*

0.0

1.0

2.0

3.0

4.0

5.0

6.0

iN
o
s
/R

p
L
1
9
 m

R
N

A

Empagliflozin and GABA, used in monotherapy, have positive effects on β-cell mass

preservation or proliferation through an indirect effect on islet cell inflammation and ER

stress. Further research is mandatory to evaluate whether empagliflozin and GABA may be

translated to therapeutic protocols to protect β-cell mass after diagnosis of T1D .
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