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The effect of insulin in the central nervous system on fat oxidation during
exercise

Yokoyama, Hisayo
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The effects of the intranasal administration (AD) of insulin (INS) on the
maximum fat oxidation rate (maxFOR) during exercise were tested in 15 young normal-weight (N group)
and 8 young overweight (O group) persons. On two separate days, either INS or placebo (PL) was
randomly administered intranasally before a graded exercise test. Indirect calorimetry was used to
assess maxFOR and FATmax during exercise. Blood INS and glucose levels did not change after INS AD.
In the N group, maxFOR was reduced by INS AD. MaxFOR was significantly smaller in the O group than
in the N group and was not influenced by INS AD. Exercise-induced elevation in blood epinephrine
levels tended to be reduced by INS AD only in the N group.

Intranasal INS AD reduces fat oxidation during exercise without any peripheral effects, possibly by
suppressing sympathetic nerve activity. This Inhibitory effect is diminished in the O-group,
suggesting that cerebral insulin effects are attenuated in this population.
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N (0] p
n( /) 15 (71/8) 8(4/4) 0.879§
() 20.6 + 3.7 236 + 7.1 0.191
(kg) 53.8 =+ 8.8 745 £+ 7.6 <0.001
BMI (kg/m?) 192 + 15 272 + 25 <0.001
(%) 16.7 + 5.3 336 =+ 9.2 <0.001
(ml/kg/min) 377 £ 7.7 319 £+ 9.1 0.119
(mmol/l) 51 £+ 04 54 + 0.6 0.162
(pmol/l) 417 £ 229 59.0 =+ 19.4 0.079
(%) 134 + 1.3 129 =+ 0.9 0.348
HOMA 1.38 + 0.81 1.99 + 0.61 0.072
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2
N max FOR INS PL 3.43+0.30 SE
vs. 2.79 + 0.21 mg/kg/min, p = 0.050 FATmax 36.1 + 3.0 vs. 29.5 + 1.6 %peakVOz, p =
0.049 55+1.2vs. 3.5+0.7g, p=0.033 INS
o] max FOR N 2.48 £ 0.22 vs. 3.43 + 0.30 mg/kg/min,
p = 0.021 N

INS O]



PL INS PL INS

MaxFOR (mg/kg/min) 3.72+0.30 3.00+0.20 2.44 +£0.19t 2.69 + 0.27 0.035 0.166 0.007
*

FATmax (%peak VO2) 385+25 321+19* 33.0+34 360+44 0.837 0.354 0.017

() 355+39 281+£32* 340+44 383+58 0.463 0.447 0.009

@) 6.9+15 44+09* 58+13 7.4+20% 0626 0451 0.004

*

+ (SE).
*:p<0.05vs. PL. **: p=0.050 vs. PL.
f:p<0.05vs. N

“Metabolic fitness ?

1. Yokoyama H, Mori K, Emoto M, et al. Non-oxidative glucose disposal is reduced in
type 2 diabetes, but can be restored by aerobic exercise. Diabetes Obes Metab. 2008,
10(5):400-7.

2. Chu L, Riddell MC, Schneiderman JE, et al. The effect of puberty on fat oxidation
rates during exercise in overweight and normal-weight girls. J Appl Physiol. 2014,
116(1):76-82.

3. Obici S, Feng Z, Karkanias G, et al. Decreasing hypothalamic insulin receptors causes

hyperphagia and insulin resistance in rats. Nat. Neurosci. 2002, 5, 566-572.

1
Inhibitory Effects of Intranasal Administration of Insulin on Fat Oxidation during

Exercise Are Diminished in Young Overweight Individuals. Hisayo Yokoyama,

Ryosuke Takeda, Eriko Kawai, Akemi Ota, Emiko Morita, Daiki Imai, Yuta Suzuki,

Tomoaki Morioka, Masanori Emoto, Masaaki Inaba, Kazunobu Okazaki. Journal of




Clinical Medicine. 7 (10): 308, 2018. doi.org/10.3390/jcm7100308

8
Yokoyama H, et al. Inhibitory effects of intranasal insulin administration on fat

oxidation during exercise are diminished in overweight young individuals. American
Diabetes Association the 78th Scientific Sessions (Orlando, FL, US), 2018

61 2018
Yokoyama H, et al. Inhibitory effects of intranasal insulin administration on fat
oxidation during exercise are diminished in overweight young individuals.
The 95th Annual Meeting of the Physiological Society of Japan (Takamatsu City),
2018.

54 2017
32 2017
72 2017
5
2017
60 2017

https://www.mdpi.com/2077-0383/7/10/308

¢y

OKAZAKI, kazunobu

8 70447754

IMALI, daiki

8 40614483

@






