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[ Abstract] Objective To observe the changes of plasma metabolites in rats after heat acclimation and following exercise
stimulation, so as to screen the specific marker of heat acclimation. Methods A total of 16 SD rats were randomly divided into
control and heat acclimation groups (n=8); rats in the heat acclimation group received 2 hour training a day and those in the
control group received no training. After 14 days of heat acclimation, rat orbital blood was collected from control and heat
acclimation groups. After a rest for 4 days, rat arterial blood samples were collected under anesthesia after exercising in a
thermal environment for 30 min in both groups. The changes of metabolites in the plasmas from control and heat acclimation
groups were examined by the nuclear magnetic resonance (NMR) using Bruker 600 MHz, and the changes of plasma metabolites
were analyzed after heat acclimation and stimulation with exercise in thermal environment in rats. Results Compared with
control group, the heat acclimation group had significantly increased plasma unsaturated lipid, glutamate, lipid and

dimethylamine( P<C0. 05), and significantly decreased glucose, myo-inositol, taurine, threonine and trimethylamine N-oxide
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(TMAO) (P<C0. 05). After heat stimulation with exercise in thermal environment the plasma TMAQO, glutamate and lipid were

significantly decreased in the heat acclimation group (P<C0. 05). Conclusion After heat acclimation and exercise stimulation in

thermal environment, plasma metabolites undergo great changes in rats. TMAO may serve as a marker of heat acclimation,

which provide evidence for establishing evaluation system for heat acclimation.
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Fig 1 'HNMR spectra of rat plasma from control and heat acclimation groups after heat acclimation and stimulation with exercise

A: "HNMR spectra of rat plasma from control and heat acclimation groups after heat acclimation; B: ' HNMR spectra of rat plasma from control

and heat acclimation groups after heat stimulation with exercise. 1: Lipid (LDL and VLDL); 2: Glutamate; 3: Dimethylamine; 4; Taurine; 5

Trimethylamine N-oxide; 6: Threonine; 7: Myo-inositol; 8: Glucose; 9: Unsaturated lipid; 10; Creatine; 11: Phosphatidylcholine/

glycerophospholipid; 12: Lactate; 13: Leucine
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Fig 2 PLS-DA and OPLS-DA results of rat plasma from control and heat acclimation groups

after heat acclimation and stimulation with exercise

Al, A2: Score plot of PLS-DA; Bl, B2: Score plot of OPLS-DA; C1, C2: Sline of OPLS-DA. Al, Bl and Cl were results after heat

acclimation; A2, B2 and C2 were results after heat stimulation with exercise. PLS-DA.: Partial least-squares discriminant analysis; OPLS-DA.
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Tab 1 Comparison of plasma metabolite changes between control and heat

acclimation groups after heat acclimation with exercise in thermal environment

n=3_§
After heat acclimation After heat stimulation
Chemical shift(X1079) Metabolite

Hvs C P value Hvs C P value
5.29-5. 35 Unsaturated lipid A 0.001 4 — —
3.91 Creatine — — v 0.626 9
3.71-3. 83 Glucose v 0.001 1 v 0.817 3
3. 67 Myo-inositol v 0.001 9 v 0.618 4
3.49 Threonine v 0.001 7 — —
3.27 Trimethylamine N-oxide v 0.002 5 v 0.003 8
3.25 Taurine v 0. 000 1
3.23 Phosphatidylcholine/glycerophospholipid — — v 0.3715
2.73-2.83 Dimethylamine A 0.001 1 — —
1.55-2. 23 Glutamate A 0.001 5 v 0.034 7
0.87, 0.89, 1.27, 2.03 Lipid A 0. 005 2 v 0.0131
1. 33 Lactate — — v 0.614 8
0.97 Leucine — — v 0.160 3

A . Increased; vy : Decreased; —: No change. H: Heat acclimation group; C: Control group
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