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Summary

This study examined the effects of oral supplementation and topical application of sodium bicarbonate (NaHCO3)
on rowing performance. In a randomized, single-blind, crossover trial, 15 collegiate male athletes participated in four
exercise trials: a baseline trial followed by three intervention conditions conducted one week apart: (i) 0.2 g/kg body
mass (BM) NaHCOs in edible paper + placebo lotion (ORAL), (i) placebo powder + 40 g NaHCOs cream (CREAM)
, and (iii) placebo powder + placebo lotion (PLA). The subjects consumed the assigned supplement one hour before
performing eight 500-m rowing sprints on an ergometer. Performance time, heart rate, blood glucose, and ratings of
perceived exertion (RPE) were measured. Gastrointestinal discomfort was assessed via questionnaire. Eleven athletes
completed all trials and were included in the analysis. Gastrointestinal discomfort occurred most frequently in ORAL
(63.6%) compared with CREAM and PLA (both 9.1%). In the performance tests, ORAL tended to be slower in the
first trial compared with the other conditions, although the difference was not statistically significant. CREAM was
significantly slower than ORAL in the eighth trial. Neither the ORAL nor the CREAM condition showed a significant
difference in performance compared with PLA. These findings suggest that neither oral nor topical sodium bicar-

bonate supplementation improved rowing performance under the tested conditions.

u—A4 7 (F—1F) s, —HmMi 2000 m oK L
I—ATHMZ B, BHEHEHA 6 ~ 8 T OB TH 5.

2000m DU —4 ¥ ZFHEHICBIFAIANTEF BN B,

R T8W% M) A= v ERIE LT 2HAMESR, #22%
WATPRZ L T7F v YBEFH L ERERICLS L
WHEESNTBY, BLNVOLEBRRED & BERED %0
BT HEBEOIHAMEAR—Y TH I, BREDFEA
PEAR=VIZBIT D, B COFLBMELEOTTHEIRE S M
Jano7a s> (H') #gED LS, S50 pH T
EHEL, HEFOENELRLIET, NT7+—< VA%
KTFERLIENWEENTVDEY, 2D, HiES%
BRSENT =< VA% M LT 572012, FEHO
pHZE T LW EARDLENS,

2018 ARSI A ) v ¥ v ¥ BHS (I0C) H¥FELE
T, EEST + —< 2 AT AR OV T
ITEFUANRDLHTY XY MZERBF MY YA
(NaHCO,, H#H) A Eh7zY, NaHCO, ##EBH$ 5 2
ElCkh, MPoOEREA LY (HCO,) EENXLEAL,
MEAEEA & 725 2 & T, pHOKTZBiIET 52 05T
X2V, 22T, EMIEOHAMBEICBVT, BBHO
pHIE FIC X AW o B e LT, B2 @B
W HLT 5 3 A (Bicarbonate loading) %47 b1 T w
57, a—A BT EMNRE L LA HETIE,
NaHCO; HHUC Xk 2787 + —< ¥ A FA RS RD bz
HERENTVE V=TT, RO SN h o i
bHpHY, WEENOBIEMNE LT, BiE, 5 X

*HTAEHD © KCHETT ORI B 4715 (T520-2194)



R o, T, EHZ EoE eSS s Tl
n41¥ =95 A% Bicarbonate loading #IE DM A 712 52
FHAZTVWAHEEZLN TV,

I IS 5 2 BIBATRIED % <, Bicarbonate
loading 479 }:& LT, NaHCO, &LV HZ ) — 4
(EEZ7 ) —2) 2 HOWEFEINRENTV S, EEH Y
V=20, RN 7% NaHCO;, OWIUIZ L - T, &8 B X
O W O pH fRERE % D B W REMEAVRIE ST w B Y,
o h—Rhy r—% EORERBET A1) — b
(n=14) ZXRIZL7ZLATHIZE T, IEA 7Y v b T
AT (8 x25m) DOMEERMICEBNT, X7+ -3
20 EEBED LN TVEY, LarL, —HKA
n=10) £H A4 2V - b4 7 A0 YDE
(n=10) ZXNRIZIT 572, 0B 2 1) v 7%
7A=Y AT AT, MBOFEERDEIL /N7 4+ —
< VAN EREBO SN G072 B2 ) — L0
74— VAR AR ERTARIEIA TG TH), u—A
YTDINT == Y AT BRI R0,

ZFZTARIIIETIX, O—A ¥ 7B B8k - RO
WREEOBMAINT + =<2 Y A KITTHEL, 505
24b 7 © A F — N — HBGAERIC & D RRET L 72

% &

1. WHRE

KEFEAR— NERICHET 20— A4 ¥ 7O BYERET 2
) — b 15 AASERRFZRICSI L 720 RRAR T 7213851
LD ETORBIIBINTE Lho R EZBRIL, ®i&
MR T RE X1l N CTH oz MR EHIGT 512H 7
D, IXTOMEZIIL, W0, WENEB XY
ZINAE D EBRMEIC DO W T BB X OFW T SH L,
HMZTHINOFREBELZ R ONTZZOARERNG L Lz, &
B, ARG KR AHHFEERBRIC L KA %
JCEMLZ (RS 1 333),

2. HETHA L BLUNALRY

RIFZEIE, NREZMEMELIH @BES5 A, bE3A,
cBE3N) DA, ORIOS5M (EEER+ 77 1R
) —n), @QREEN (7 REBR+EH 2 ) — L),
®F 7 REM (F7RER+ TI7HK7Y—24) O3
SO AT R BT CEET 2, T v 5 AMEEERY
0 2 F — =R Lz, $RTOHETONR—2 54
VEME (BRAL+ 27V —2%L) OWMEREKL, £
D% 1HEMB EIZEEMNTORNAEITS 72 (Fig. Do
EEEIEL, BITERICBW TN 7+ —< v AN ER)
EBBDOLNTWD THRE 02g/kgh®E)"ELL, +7
5 — MIBATHEIT S X IR Lz, 79K,
Ehn L 2 TAK (UARFEER™E) 2HV, B EHEY
EHBOBRPMEEE 5L 91201 g/ KE kg & L7z,
T 1) —2 (PRu—3 3, Momentous ft) D%

i, WEEIAEgic20 g &AM 52 L2 HERRLTw
22E05, B Toey (E K W ~o®fisE
#40g b Lo 79 RZIEFIAFV ) =4 (Z—AF
v Aa, T—AF VL) ZHW,

.AEEE S LUEIRSE
1) B8R

BRIIACHE L AW, KES X HRE=RIE, &
Fit (W95 A% v, HBF-359, # 2w r#isth) %
HOWTHE L. FROHCHEMEEFEOREMD S
Body mass index (BMI) #%&H L7,

2) BEAMRE

HEAREICET 5 8HHHE (a3, BRICHT AN
ToTWwa, BEAPUR, MBS, R N, EH,
Fo k) OHEIEIRICOWT, KHHZ 54D v A — b
RBETEMM L 720 EIRBE, 1 =& ECaho72] B
5[5 =JFHIMIE L] TS5 BETHEL 7.

3) EEafraER
SEBRAMRBRICIE, B—A4 ¥ oK EToR) X %k
o=z THIL, EFOWNEZNET L7200
WMHTHILU—4 v 7T VT RX—%— (Concept2
RowErg, MA&EMERAT =514 v I xxy) 2wl
500m x4 NI A4 7 x 24y b (514000 m) FEHE L,
NS A4 7OV OKREERNIZ 0 R, & N HE ORI
5 L7 PIATNITEIZY A A%ilskl, U—A ~
TNT F—< Y ADIEL LT,

4) BEREER
EERE O E LT, HENEE)®RE (RPE : Rating

| |
twk aln=s) 1wk |bin=3) 1wk | cn=3)
ow ) e ) oa )
1wk | 1wk | 1wk |

o) (o) o)
1wk | 1wk | 1wk |

) o) (o)

Fig.1 Study design and intervention conditions in a random-
ized, single-blind, crossover-controlled trial.
All participants first underwent baseline (BL) testing.
Following this, they were randomly assigned to three in-
tervention conditions: ORAL = oral sodium bicarbonate
(with placebo cream), CREAM = topical sodium bicar-
bonate cream (with placebo ingestion), and PLA = pla-
cebo (placebo ingestion and placebo cream). Each condi-
tion was administered in a different order across three
groups.
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Rowing ergometer test

Set 1l

500 m x 4 trials

rest 90 sec

Ingestion and
topical application

Set 2

500 m x 4 trials

rest 90 sec

60 min between trials 5 min between trials
I I ] >
I HR 1 1
BC, GI, RPE, BG RPE RPE, BG

Fig. 2 Experimental schematic illustrating measurement items and procedures on the test day.
Measurements included BC = body composition, GI = gastrointestinal discomfort questionnaire, RPE =
rating of perceived exertion, BG = blood glucose, and HR = Heart rate.



Table 1 Exercise intensity index during rowing ergometer test

BL ORAL CREAM PLA P

RPE Pre 10.6*3.4 9.5%+2.7 9.7%3.2 9.1%+2.38 0.779

Mid 17.6x1.4 16.8*1.5 17.4%x1.4 17.5%0.9 0.509

Post 19.5%*0.5 18.5*+1.6 19.3%*0.9 19.4%+1.0 0.210

Maximum Pre 95.0%8.0 91.0£38.5 89.0%+8.7 86.61+9.1 0.680
Heart Rate

(bpm) 1 157.3£15.2 160.6+17.6 153.3+18.3 162.4+17.0 0.186

2 182.9+8.8 179.7%£13.0 174.0£17.2 181.610.7 0.560

3 188.2%+6.5 182.0*+14.6 181.8+12.5 189.5+7.8 0.299

4 191.1%6.5 183.9+13.2 184.8+12.3 191.0%7.8 0.420

5 183.0%+13.8 177.7%x16.4 179.1%x12.1 185.9%8.7 0.527

6 191.1%8.2 185.1+14.4 186.4+11.4 189.6%+9.1 0.523

7 192.4%+7.4 186.6+10.6 190.6*8.1 190.4%+9.4 0.232

8 196.2%+7.6 188.9+9.7 192.5*+7.4 191.6%+9.4 0.478

Blood glucose Pre 100.1*x6.4 99.0%£12.0 97.4%x12.4 93.7%+10.9 0.587

(mg/dL) Post 133.6%+24.1 134.2%+21.1 132.1+14.4 137.6+25.8 0.944

Values are presented as mean = SD. BL = baseline, ORAL = oral sodium bicarbonate, CREAM = topical sodium bicarbon-
ate, PLA = placebo. P values (one way ANOVA) indicate differences among the three groups (ORAL, CREAM, and PLA).

Table 2 Each 500 m ergometer time and time difference from baseline

Time(sec) Difference from BL(sec)
BL ORAL CREAM PLA ORAL CREAM PLA p
1 101.1+29 101.5%=3.2 100.4*=3.0 100.6*2.7 0.3*15 0711 -0.5*+1.3 0.179
2 102.0£3.9 101.8*+3.0 100.7%=2.9 101.4=%3.1 -0.2%*1.9 -1.3%+21 -0.6x1.6 0.423
3 102.9+£3.8 102.2#*3.1 101.4=%*29 102.6*3.8 -0.7%x1.6 -1.5*+1.8 -0.3*x24 0.398
4 103.4*£2.6 102.2%3.1 102.5*2.6 102.9*43 -1.2%+1.3 -09%*x13 -0.5%2.2 0.694
5 104.2+3.1 102.7%£2.1 104.1%x4.2 103.5*3.9 -1.5%2.6 -0.2=%+3.0 -0.7%x3.2 0.609
6 106.1£3.6 104.3%£3.9 104.7%5.7 103.7%3.8 -1.8%2.2 -1.4%x4.4 -24%x31 0.796
7 106.8+3.4 105.0*£4.2 107.0*7.1 105.3*4.6 -1.7%x2.4 0.2%5.8 -1.4%+3.2 0.531
8 104.7£3.2 102.4*=3.4 105.7%=5.3 103.4=*3.2 24+19* 1.0*4.1 -1.3%+2.0 0.040

Values are presented as mean = SD. BL = baseline, ORAL = oral sodium bicarbonate, CREAM = topical sodium bicarbon-
ate, PLA = placebo. * Significant difference compared with CREAM (p < 0.05). P values (one way ANOVA) indicate differ-
ences among the three groups (ORAL, CREAM, and PLA).
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Fig. 3 Change in time trial performance from baseline in each
intervention condition.

(A) Mean change across trials 1-4; (B) Mean change
across trials 5-8. ORAL = oral sodium bicarbonate,
CREAM = topical sodium bicarbonate, PLA = placebo.
BL = baseline.
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