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ABSTRACT Objective: The purpose of this study was to investigate the incidence of diarrhea and the change in intestinal microbial
flora during altitude training. Methods: To observe the gastrointestinal reaction and to statistically analyze the incidence rate and the tim-
ing characteristics of diarrhea in 64 long distance runners during Douba national altitude training camp. Meanwhile, feces samples of 15
middle/long distance runners from Liaoning Province team were taken before they arrived at altitude training camp and at the 5
time-point (immediately, 3rd, 6th , 9th and 12th day) after their arrival. Every sample was routinely examined within 1 hour after sam-
pling and whole genome DNA were extracted, and microbiological diversity in available DNA samples was analyzed by high throughput
sequencing. Results: 1) In athletes during altitude training, the incidence rate of diarrhea rate was 46.7% and its duration time was less
than 10 days, most of them (74.1%) less than 5 days. 2) A high incidence of diarrhea cases are mainly concentrated in two periods, re-
spectively in 1-3 days (35.7% of'total diarrhea cases) and in 7-10 days (46.4% to total diarrhea cases) after arrived at altitude, there was
no diarrhea case after 12 days. 3) There is no significant difference in microbial diversity of before and after arrived at altitude. 4) Bac-
teroidetes' proportion of the intestinal microflora first increased and then recovered, and its Firmicutes' proportion first decreased and then
recovered during altitude training. Conclusions: 1) Diarrhea cases often occured in athletes during altitude training camp, showing two
peak periods. 2) After arrived at altitude, there was no significant change in intestinal microbial flora diversity. In phylum level, however,
Bacteroidetes' proportion showed a trend from increase to regain its original level and Firmicutes' proportion showed a trend from de-
crease to recovery.
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Table 1 The number of diarrhea and the incidence of diarrhea

Symptom Cases Incidence rate
Diarrhea 28 46.7%
Stomachache, abdominal distension, emesis 27 45%
Diarrhea with stomachache, abdominal distension and emesis 16 26.7%
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Table 2 Time characteristics of diarrhea cases

Days Total diarrhea cases New diarrhea cases Recovery cases

1 4 4 0

2 6 2 0

3 9 4 1

4 8 1 2

5 7 1 2

6 6 1 2

7 6 3 3

8 9 4 1

9 10 2 1

10 7 4 7

11 5 1 3

12 4 1 2

13 2 0 2

14 1 0 1

15 0 0 1

% 3 Alpha SR MEIEHSIT
Table 3 The statistics of alpha diversity index statistics
Time point OTU Number ACE Chaol Simpson Shannon index Coverage(%)

Plain 223.8+ 36.2 2423+ 47.1 252.6% 53.8 0.13+ 0.04 3.11% 0.25 >99.9
Dayl 204.2+ 24.1 220.8+ 28.1 227.7+ 31.2 0.18+ 0.08 2.87+ 043 >99.9
Day3 209.3+ 33.1 222.8+ 38.6 231.7+ 39.8 0.14+ 0.04 3.09+ 0.27 >99.9
Day6 207.7+ 27.8 218.1+ 289 222.0+ 28.9 0.16x 0.08 297+ 0.32 >99.9
Day9 206.5+ 29.5 220.4+ 27.1 224.1% 259 0.16x 0.05 2.83+ 0.23 >99.9
Day12 200.5+ 26.9 214.1% 245 219.1+ 28.2 0.16x 0.08 2.84+ 0.58 >99.9
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Table 4 The differences in phylum level of microbial community abundance during altitude training

Plain Dayl Dayl2 P value Q value
Phylum Plainvs Daylvs Plainvs Plainvs Daylvs Plainvs
Mean Std.err Mean Std.err Mean Std.err
Dayl Dayl12 Dayl12 Dayl Dayl2 Dayl12
Actinobacte-  4.08% 8.03% 1.53% 3.46% 1.46% 3.64%
0.005 0.001 0.003 0.013 0.008 0.012
ria 10° 10 107 10° 10° 104
Verrucomi-  9.75% 7.70% 1.16x 7.36%
0 0 0.543 0.002 0.001 0.621 0.01 0.008
crobia 104 104 10° 10°
. 2.23% 1.03% 2.83% 2.71% 5.07% 2.87%
Tenericute 0.351 0.037 0.456 0.468 0.099 0.546
10° 10° 10* 10* 10° 10°
Cyanobac- 1.37% 1.37% 1.52% 1.52% 1.46% 1.46%
0.027 0.203 0.219 0.054 0.406 0.382
terium 10° 10° 10 10 107 102
. 5.08% 3.09% 7.04% 2.49x 6.45% 4.52x
Bacteroides 0.137 0.265 0.239 0.219 0.424 0.382
10" 102 10" 107 10! 102
o 3.64% 3.05% 2.41x 2.49x 2.88x 3.76%
Firmicutes 0.005 0.32 0.13 0.013 0.426 0.346
10! 102 10" 107 10" 102
Lentisphaer- ~ 4.13x 3.73% 1.16% 1.12x 8.66% 8.66%
0.005 0.44 0.478 0.013 0.502 0.546
ac 104 104 10* 10* 10° 10°
Proteobacte- ~ 4.88% 2.28% 3.93x 6.80% 4.59% 1.38x
0.893 0.674 0.925 0.893 0.674 0.925
ria 102 102 107 10° 107 102
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