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CONTEXT

TOTUM-63 has been demonstrated to significantly improve body
weight and glucose homeostasis in animal models of obesity and
type 2 diabetes (db/db and C57BL/6 fed a high fat diet). Our study
aimed at exploring whether the mechanisms include improved
hormone secretion by the digestive system. Specitically, incretins
(glucose-dependent insulinotropic peptide (GIP), glucagon-like
petide-1 (GLP-1)) and peptide hormones (cholecystokinin (CCK)
and peptide YY (PYY)) have been shown to be major regulators of
glucose control.

MATERIAL AND METHODS

Thirty male C57BL/6JRJ mice, aged 6 weeks on the start day,
were assigned to standard chow (CON, n=10), high fat diet (HF,
60% energy from fat, n=10) or HF-TOTUM-63 (HF diet 60%
supplemented with TOTUM-63 2.7%, n=10) groups for 10 weeks
(ethical agreement CECCAP LS_2017_004).

At the end of the dietary intervention, glucose homeostasis was
assessed during an oral glucose tolerance test (OGTT) and an

intraperitoneal pyruvate tolerance test (ipPTT). Doses of glucose
and pyruvate were adjusted to the lean body mass, so that when
expressed to body weight, CON and HF-TOTUM-63 received
2g/kg and HF 1.7g/kg of glucose or pyruvate. During the OGTT,
peripheral insulin concentration was assessed before and 15 and
120 min after glucose gavage on blood samples taken at the tail
in the presence of EDTA.

Thereafter, overnight fasted mice received an oral gavage of
glucose (2g/kg body weight) or vehicle (water) 15 min before being
anesthetized. Blood from the portal vein was drawn in the presence

of EDTA and DPP-IV inhibitor for assessment of GIP, GLP-1, CCK,
PYY, insulin and glucagon concentrations.

Statistical analyses: Data are presented as means = SEM. One-
way or two-way (when appropriate) analyses of variance (ANOVA)
were performed to test the effect of the experimental conditions.
When a significant effect was detected, a posteriori Bonferroni
correction test was used to analyze pairwise differences.
For other comparisons, data were analysed with Student t test.
Statistical analysis was performed using GraphPad Prism® software
(USA). P values<0.05 were considered significant.
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Fig. 1 — Impact of TOTUM-63 on (A) the kinetics of body weight gain and (B) the body weight at the end of the experimentation.
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The body weight of mice fed HF-TOTUM-63 was similar to that of CON mice and 28% lower than that of HF.
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Fig. 2 — Impact of TOTUM-63 on cumulative dietary intake in (A) g and in (B) kJ.

Cumulative dietary intake of HF-TOTUM-63 was 8% (in g) and 10% (in kJ) lower compared to that of HF.
It was 23% lower (in g) and 3% higher (in kJ) compared to CON.

3. Oral glucose tolerance test 4. Intraperitoneal pyruvate tolerance test
500 o 300 A B
450 T e A B C K ol 20000+ *
= 30000 Kk ¥k 8- Kk Kkk 250 Krk KEX <
0 kokk N = B con ~ 5 - ok P=0.0542
S 350 Y < I 200 < 15000-
B 300 N* & 20000- £ & - 2 ?
= —e—CON £ ~ & x =
© *>0 ol **%  _e—HF .0 _E kKK KKk Bl HF-TOTUM-63 © 150 \ 2 10000-
£ 20 - —8—HF-TOTUM-63 % ué 4- *kk _kk = * GEJ
g 150 Y S 10000- o o ' >
> ) £ 2> ® 5000
- Y g 7w =
O < _ ) < 4
0 20 40 60 80 100 120 CON HF  HF-TOTUM-63 Yo T1E 190 g, 0 40 & 80 100 120 CON HF  HF-TOTUM-63
Fig. 3 — Impact of TOTUM-63 on (A) the glycemic response, (B) area under the curve (AUC) of the glycemia and (C) insulin response to the glucose challenge. Fig. 4 — Impact of TOTUM-63 on (A) the glycemic response and (B) area under the curve (AUC)
** : p< 0.01;*** : p< 0.001 of the glycemia to the pyruvate challenge. * : p< 0.05; **: p< 0.01; ***: p< 0.001
OGTT was improved by 31% in HF-TOTUM-63 compared to HF. Insulin response to OGTT was fully restored to CON values. ipPTT was improved by 23% in HF-TOTUM-63 compared to HF.
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Fig. 5 — Impact of TOTUM-63 on the portal vein concentration of (A) insulin, (B) glucagon, (C) GLP-1, (D) GIP, (E) CCK and (F) PYY in response to the glucose challenge vs. water. * : p< 0.05; ** : p< 0.01; *** : p< 0.001
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