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Introduction and Purpose: The dominant energy system in basketball is the
anaerobic system, and basketball players are trying to use supplements increasing
their anaerobic capacity and power. Therefore, the purpose of the study was to

16 compare the effect of sodium bicarbonate and Dimethylglycine on biochemical
31 blood parameters and anaerobic functions in youth elite basketball players.
97-108 Materials and Methods: This study was a semi-experimental study with a

repeated measures design. Fifteen youth elite basketball players with 15-17 years
old and 72.02+2.56 Kg were divided into three groups: placebo, Sodium
bicarbonate, and Dimethylglycine groups. During the study period, a 500 mL

Accepted:  2024-09-28 solution which contained 300 mg sodium bicarbonate was given to the sodium

bicarbonate group. In addition, Dimethylglycine group received 400 mg
Dimethylglycine, and third group received 500 mL placebo solution. Blood
samples were collected before and following the study’s administrations as well
as following Wingate test performance (30 seconds).
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Extended Abstract

1. Introduction and Purpose

The dominant energy system in basketball is the
anaerobic system, and basketball players often use
supplements to increase their anaerobic capacity and
power. Among various supplements, the use of
sodium bicarbonate and dimethylglycine is on the rise.
There is substantial evidence that metabolic alkalosis
in adults can improve peak performance during short-
term and long-term sprint intervals, as well as during
prolonged intermittent high-intensity  exercise.
Previous studies suggest that sodium bicarbonate
supplementation may delay the onset of fatigue during
anaerobic metabolism. Furthermore, research with
varying doses of sodium bicarbonate indicates a range
of 100 to 500 mg per kilogram of body weight.
Additionally, the time interval between supplement
consumption and exercise has been proposed to range
from 30 to 150 minutes in endurance training, which
may affect the achievement of an alkalosis state prior
to exercise. Therefore, the purpose of this study was to
compare the effects of sodium bicarbonate and
dimethylglycine on biochemical blood parameters and
anaerobic functions in elite youth basketball players.
2. Materials and Methods

This study employed a semi-experimental design with
repeated measures. Fifteen elite basketball players,
with an average age of 16 + 0.375 years and a weight
of 72.02 + 2.56 kg, were selected. Participants were
randomly assigned to three groups—Placebo, Sodium
Bicarbonate, and Dimethylglycine—using a double-
blind design. Five hours after their last meal, the first
blood sample (5 ml) was collected from the antecubital
vein of each participant. During five time intervals of
30, 45, 60, 75, and 90 minutes before the second blood
sample was collected, the first five players consumed
a 500 ml solution containing 300 mg of sodium
bicarbonate per kilogram of body weight, the second
five players consumed a 500 ml solution containing
400 mg of dimethylglycine per kilogram of body
weight, and the last five players consumed a 500 ml
placebo solution with the same osmolarity as sodium
chloride (NaCl), mixed with sugar and fruit essence.
After consuming the solutions, all three groups rested
for 30 minutes. Following this period, the second
blood sample was collected immediately from the
participants. Immediately after completing the 30-
second Wingate bicycle test, the third blood sample
was collected by a specialist. To help maintain optimal
acid-base balance by stimulating buffering capacity,
the participants were advised to ride a stationary bike
with a heart rate between 140 and 150 beats per
minute. Once each participant completed the 30-

second Wingate bicycle test with a resistance of 7% of
their body weight, they were directed by an examiner
to a separate room prepared for blood sampling,
located 5 meters from the stationary bike. While lying
on a bed and undergoing passive recovery, the third
blood sample was collected by a laboratory specialist.
In this study, passive recovery was employed to
minimize the time interval for the production, release,
and measurement of venous blood gases and blood
lactate levels. For data analysis, analysis of variance
with repeated measures and Bonferroni's post hoc test
were utilized at a significance level of P< 0.05.

3. Results

The results demonstrated that after consuming
dimethylglycine and sodium bicarbonate supplements,
blood lactate levels were slightly increased; however,
these results were not statistically significant
(P> 0.05). In this regard, the consumption of sodium
bicarbonate significantly increased the amount of
extracellular  bicarbonate  (F=6.00; P=0.016).
Moreover, higher levels of blood pH were associated
with the bicarbonate group, although this was not
statistically significant (P>0.05). Furthermore, sodium
bicarbonate consumption increased pH values
compared to the other two groups, but these changes
were also not statistically significant (P<0.05). The
within-group findings from the post hoc test for all
variables (except extracellular bicarbonate) indicated
significant differences between the first and third, as
well as between the second and third blood sampling
(P<0.05). In other words, no significant difference was
observed between the first and second blood sampling
(before and after supplementation), demonstrating the
lack of a significant effect of these supplements on the
body's biological systems (P<0.05). Furthermore, the
bicarbonate group achieved significantly higher
absolute maximum power than the dimethylglycine
group (F= 3.59; P=0.049).

Conclusion

Taken together, our findings suggest that the
consumption of sodium bicarbonate in young
basketball players can significantly increase the
biochemical capacity of blood during high-intensity
interval exercise. Additionally, acute consumption of
sodium bicarbonate before the test can improve
anaerobic performance, likely due to the increased
buffering capacity. In contrast to previous claims,
dimethylglycine consumption does not improve
anaerobic performance during high-intensity interval
exercise. Given the absence of gastrointestinal side
effects following sodium bicarbonate
supplementation, individuals can use this supplement
without concern.



The effect of sodium bicarbonate and Dimethylglycine ... / Abbasian & et al

99

4. Acknowledgment & Funding

We are grateful for the financial support of the
Honorable Research Vice-Chancellor of Ferdowsi
University of Mashhad to conduct this research.
Authors are thankful to all interview participants for
supporting this research.

5. Ethical Consideration

This study with number 2/19179IR.FUM. It was
approved by the Research Committee of Ferdowsi
University, and the principles of the Declaration of
Helsinki and ethics in research were observed in all
stages of the research

6. Contribution of authors

All authors have been actively participated in the
process the study and writing the article.

7. Conflict of interest

According to the authors, this article has no conflict of
interest.



o L J & ]
b QJ; — /0" 3S /9

3 bonsi 00 S 5ol 1 9 o MT i 69 g pavw WL o 9 (55U oS0 !
9192 45 S Cwad i 53190 8 s g 9>

fopdo o o pie g T glavle Golo

attarzadeh@uUm.ac.ir .l ) clpuiio cdguiio (w93 oLl ¢ o5 yg pole 0uSLisly ¢ b5)g (559090348 09,5 coliuwl
s.abbasian@cfu.ac.ir .l p) ¢l 05 WK 3 olKiisls ¢ Sk Canyi Loj90l 09,5 ¢;bbusl  Joiume odinn g3
vahidonvani@gmail.com .| ,) oo ¢ wgd b sy (5559 pole 03Kl ¢ b}y pole oliinlesl cdyl wlis, S

hamidmoghavemi96@gmail.com . | | capuiio ciguiin (owg3,8 oKl (359 pole 0aSLily ( (d3yg (559152543 09,5 (658> (g7l

! s 03/, las LS e

—

LXVCCS

Al OleWb!

OS5k 5 ol (lsm o it Sy (53555 42y 1> e (55 )] i 1D 9 Aol
Oly 9 cudsls Gl 4 a5 s )13 eolitl 3y90 1) oln JoSo B idao)d (05559 4y (il
g ot OloyS o (6ybJeSe sl il auslie Buiss ol 5l Gua JU S S8 Ll (slgn o
slacadliSun Gilsne @2,8es B )b g (158 abesisn (ayell p Grw M ditace>
D lgr 45

or s Sli slhSS gk b g (piaes Clllas g9 il adllas (ol 4R, 9 Slge
4 pShS VYIYEYIOF 59 5 Jbo VSEITY iy 30l b s 4056 CanllitSias 10 ¢ yolu
Bee Jobro 09,5 duw i &y bAd wandll Loig)ld g (M Jito 63 e SluyS (0 095w
5 0303 Lasgyls g o M8 Jito 3 25 (o ¥+ o SluyS (0 p S (e Yo v (9l (6 e
08 Sladigel Sy B i2ed st Yo pgeil Gl Sl G g bdeSe Sl e g Gt
09231 5 SIS Sl L byl Jos g0l 5l mosls il g 4o e 3 (6glen
A odlatwl P<e/+d (gyoline prdaws )3 Sgyiies ouiinl

SLEY L pp M it 63 9 woer Sl yS o ()b JeSe e 3 i guls (daidl
olie et luyS o Bas g jblize il cpl Jbcpll og adl Sl il e
(P<el-0) oy ISl s boline yobo &2 |y ©layS (0 Jsho )8 0190l

Sobliae yolo & Wlg5 o s bl 1 s Sl S o B 3§ a5 AR 9 Sy
Srae glojph and B @Al wad (sl el (b ) 0 olera )
iz g 1) ilorn 3Mes (Sael cudils LRl ca 4 Bl oo Ylein] ot LS o
09> lrerdon s tallesilon o byl pmn M e (3 s S S 0 15 IS (S0 15

g, Wl £9i

g 10,90

) 28 ylows
av-y-A HC 2
VEYAY/YY O Y Ty
VY £IYY il yg g )b
N TR o i U
e (& gla )l 092

(@l pluwle Lo)imw (s odljlle
GhdeSe jl en pgie g Jlgie
2 oM sed g miw oS o

Silgre 3,5des 5 (195 plondon sla il
9 Ui A Ol st clacwliSi,

AV=VA (YIS AFY L S s G pole
doi:10.22034/SBS.2024.446164.1087

d)‘ﬁ}t‘-‘" W,.§;> olKiisls :,»JSU

(8o gs ©

10.22034/SBS.2024.446164.1087


mailto:https://orcid.org/0000-0002-9059-3262
https://orcid.org/0000-0002-0929-3060
mailto:0009-0003-9847-0448
mailto:https://orcid.org/0009-0009-6170-0207
https://www.hsu.ac.ir/

Ve Ol 5 plwlis | plga BCudliSiun 5lgd o1 3,500s 9 95 (2lowisn B 2 55k oS !

Solej 9 Ljed b made Sl yS o (665l daxie Slalllas 1>
I8 e 290 (58509 b o ST 53 oglisie 8 pune
OhlSer 5 Sy gl cpogas ppen )3 (V) Cusl 4ib)S
Wi dlag aw (b |y s Sl S0 g)bdeSe S1(Y-1)
3 g B> £ g Ld 20 00 0 F pgeil ) ey 425D (g
005 558 bl y5e Leig s b made Sl S 0 b (g)b JeSe
6obliae Gl o B0 (gl (b b g e )3 ]
ol & clidss cpl (V) al oS ceyw )
Gy slag b dlasly )3 e ok Slu S (0 JoSo (S3555)
S9liie Elpl g (5lpw 43520 L (LB uslital das
S Gxe ampo (il 48,5 4118 alllas 3y50 ()8 Ly yod ]
S Wlhs gl b (YF10) Casl 0nd U355 1al 5o
Gl sl gy miw GluyS o B pas (gliedguw
(A 5) il aimd Sl ol

3 glaials pes SlipyS o ) lite (slajen L tales]
e 1y o g PS5k o sl pyS oo B0 e N4
Clled 5 oo Bpas e Jloj oL (YO ,)]) WleoyS
ol dlpiuing (oliiwl il yed j0 4@ B VO U Y. 51 )0
cdlas §) i 380 s sl (g5, (658 sl ySan oS
03,5 pyed 559 5 (Y8 LYD NA) il awsly 5y,
b 5e) Silsrie shing colld I alaalag )3 5l o
ol by Cod dy o Slu,S o O pne CBlate (40l VY-
e Sl S (0 Bpae (S5555) sbsiiedgw g9 cnl b
8509 Sl b e (695 o oligS slaalag )3 ks
Sl gogad geen 3 (YY) Cuwl sdd sl eolds
9 Vo Ve ) Gilsee Sloj (slaalag y mod ©la)S o
b3l (VAAY) 098l Ko bawgs (slon o 3 Slos (slagl V-
Lo ibdeSe ol I s oS ob L mls o)
T (V) ol lasl Yo 5l i (sloalag )3 matus lyyS
o (63 i SlpS o JoSo jlodliul il 0gMle
oM g oyl ol (99,8kas Sl e 4y o (S
(F) ol 03,8 Gl 98 |y e s oyt )05 59 (S
Culglie 5 (651 @rie o lyte 4 a5 Jito (93 039 4
Sdglie sloanl B 51 (35 50 9000 Ol el nebo
4 eilems aslinal g DS Ll Can g 005 gl
Oblen 5 o)l Bge Glpied ediee dpog (LS55
Cld (b (X e 60 nde) Sl 31 (VA9
Sgee ;S0 ulis &5 315 )13 (b5l 5590 |y (S B (55559
(YLYA0) 355 5555 Cedlad cBlaie SLSY pungslio

3. Pyruvate Dehydrogenase a
4. Glycogen Phosphorylase
5. Betaine

3

LV RY-F

S SBpae g e adlS Jlo s Jib sl
Sl ogos (1) el w8l I St (sl oo
S o)1 ol ol Josd > ady) Shhgs sladeSe I oolil
ke Slower 690 00 Sl Bl 4 sl (Ko el 6500
Jud opl B yan 0,l)0 Mo ()50 dwlads a7 Jb 40 09
buwg by JoSo oyl 5l oolaiwl 3 gid W5y (sl Sl b JoSo
sl & oysb 4 £()) Cosl W5 & gy onijle oSy
059 & (#0))9 s 5l (g)leur ) b JoSe pl ) eslin
bis 4t 4 bl ) (Y) a4y gly, Sl 5 L
Spcse o Sl medglio 5550 @lie I puier JliSi
390 ) (2JeSe b w3a0)> (o859 4y ol QUL 4(Y)
1 s ol 5 cabe G384 o s )18 asliz
b JaSe Cbyms oo5LsS sl aSo ol § S SaS
(0V) sl (5938 @ 5T a5 o 93 9 "o Sl S
IS s dmd o L S )1 gy (gl Amlgid
Calld g e (SY b sy (690 slralng chsoolisS ey
A (Verr) phlsenr 5 ©olas zadls (Jle plyie &
s o ol ) el e, (Sl S
Slosey ol Clbd i Baios ol o Bl (o359
5 ol slaasisS i 5 T3l e 535505 T s
Spae jl g 0anlis (bjye Clld (b GUSY pudglie
Cu) o iy S 2 il 4w SluS S /Y
o 12 Syt e 5 33,5 gy (530 o sy
Sasy loj Wilgh o padus lisyS o JoSo dalod pron bl
551 5T 4 gt i (5353 e | S
Xdd o i L ytwd 53 gul bl pl W3l 45 5 (VWY A)
slis gl gloj Sl oo matw CloyS o b b JeSe &S
2 (VF) Mt 3900 350 455 )59 3 1y yie Yer IS
L bJoSe oy (VorA) ohlSen g id i) (pom
Al ) liome dlag aw (b SLs A 1y o Voo 5Sles
(Lig)ls Byaae 5l g 9 e Sl (2 Bpaae 5l g o )5S
Al o Ve 2)587, 55 oliae (2l 3l Sl ol 250,87 )

(0F) 392 o LS 0 b il JoSo ) g

1. Sodium Bicarbonate (SB)
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