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Seung—Hoon Yang, Hun—Kyeom Kwon, Yi—Sub Kwak (2015), The Effects of L—arginine and GPLC supplementation on plasma nitric oxide,
energy substrates and fatigue factors in high school football players. Exercise Science, 24(3): 233-242.

PURPOSE: The purpose of this study was to investigate the effects of L—arginine and GPLC supplementation on plasma nitric oxide, energy substrates
and fatigue factors to football players, 16 football players were recruited from the high school and they were divided into two groups (L—arginine
group, n=8; GPLC group, n=8). It is also aimed to evaluate the effect of ergogenic aids (L—arginine, GPLC) administration on the football players
performance using Yo—Yo intermittent recovery test (Level 2), which is aerobic—anaerobic mixed exercise similar to actual football game,

METHODS: Height, weight and body fat were measured before the test in 16 high school football players, At the experiment of pre—administration
and post—administration of ergogenic aids (L—arginine, GPLC), blood was collected 3 times (before exercise, after exercise and 30 minutes
at recovery stage) to measure and analyze nitric oxide in the blood, fatigue substances (lactate, ammonia and phosphorus) and energy substrate
(Glucose and FFA) respectively, During aerobic—anaerobic mixed exercise, when ergogenic aids (L—arginine and GPLC) was administered to
the football players, NO concentration is increased in two groups after administration compared to pre—administration at each stage.

RESULTS: There was significant difference at the recovery stage to L—arginine administration group (o=.003). As for change of energy
substrate, human serum glucose concentration decreased significantly in statistics at each stage to L—arginine group (pre, p=.014, post, p=.026,
recovery p=.025), and decreased significantly right after exercise and at the recovery stage to GPLC group (p=.047, p=.000). The serum
FFA (free fatty acids) concentration by the administration of ergogenic aids (L—arginine, GPLC) had no statistically significant difference in
every stage. Among the fatigue substances, serum phosphorus concentration decreased significantly at each stage of L—arginine (0=.031,
p=.002, p=.001), and decreased significantly at the recovery stage of GPLC group (p=.014). Ammonia concentration decreased significantly
to L—arginine group more than GPLC group at each stage after administration compared to pre—administration (L—arginine: p=.005, p=.005,
p=.003, GPLC: p=.002, p=.079, p=.003). And there were significant differences before exercise and at the recovery stage to GPLC group.
Lactate decreased significantly at each stage after administration to L—arginine and it significantly decreased before exercise and right after
exercise to GPLC like in ammonia (L—arginine: p=.012, p=.022, p=.017, GPLC: p=.006, p=.015).

CONCLUSIONS: As a result of this research, it was found that NO expression significantly increased from L—arginine dosage group in time
of recovery, The generated NO increased the supply and absorption of energy substrates in skeletal muscle metabolism through vasodilation,
and decreased accumulation of fatigue substance and delayed the depletion of glucose by having an influence on the increase in blood
flow by exercise, n addition, in order to use the method for increasing practical motion performance capability through this research result,
it's necessary to take into account a lot more diverse forms of exercise events, exercise intensity, time and frequency, etc, It is thought that
there will be the need to do continuous research on this field later,
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ol9] F =5 FAFT} [11], T3 LarginineS AH3kd 4, T8
o}l (creatine), o} 1u}€l(agmatine), & -FEF74FE (glutamate), 2
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Table 1. Baseline of subjects characteristics

Variables L-arginine (n=8) (I,?:%L)C
Age (yr) 17,625 = 0.517 17,75 £ 0.463
Height (cm) 172125 = 5733 175.6 £ 4.7
Weight (kg) 67.312 + 9,54 67,537 = 9.05
Body Fat Mass (kg) 10,03 £ 2,05 9.83 = 245

Values were means =+ SD.

2 2, Az, Zﬂ A HE(fat) S A
AP 159 Aol 43T A AR AF A A=
7] (Fanics,, FE810, Korea)E- o]-g-8lo] =4 o]—‘}i o AFAn=
AZNA g os|lA] ZAHE+E Inbody 4.0 Body Composition
Analyzer(InBody 4.0, Biospace Co., Seoul, Korea)E ©]-g3}a] A
AEUfat) S S8

2) Ergogenic Aids(L—arginine, GPLC) §0{

L-arginine(L-arginie 1000 mg, NOW FOODS, USA)&] o+ %
PATE HP%LEE Fo gl tfgk LA} S st
o1 S 9, B2 9, A0 902 P Foly

&% 50T°ﬂ 2F B9 312 5 g¥ FRoE T 39t
[12].

GPLC(GPLC GlycoCarn, NOW FOODS, USA)S] Eoji= Majed T
g vigos Fo) Euj] U 279 FEAL 1243} pro-
pionyl L-carnitine 3 g%} Glysine 1.5 g& T4 L2 FA8IH L F
YL A o3, A9 4 8 0 2015
2% B a0l % 45 g TR Raaeln)

2

3) M

A E-& ergogenic aids(L-arginine, GPLC)E-] A3} & 7} A]7]
(5 A, £5 AT, HAE F 000kt A48 AL o
off ‘3%\0_ FEA & A Y L PO E AP AN

SHAT.

4) M3FEIA(Nitric Oxide)
Agbd o] BAMe A83LE  kit(Nitrate/Nitrite  Colorimetric
Assay Kit, Cayman chemical®, Ann Arbor, MI, USA) & A}-§-3}o]

| @5 AstEA, olux7|F ¥ o2 SF watol 0jxls g8 | 235
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Griess Reagent [(1% sufanilic acid + 5% H3PO4) + (0.1% naphthyl
ethylene diamine dihydrochloride + Distilled water)|S ©]-&-3F B
O 2 ZA3FATE nitrate reductaseS 0]-8-3F] nitrate S nitrite =
BN F 50 ] L 710 23 BEAT o) ajo] 43}
A 2ox(4F 81 2ox= nitrite(AF8}A 22) + nitrate(AHHE 2315

At
5) o4X] 7|2 (Glucose, FFA)

@ EZ Glucose

gFo] B2 dlucose hexokinase kit(glucose hexokinase kit,
Bayer, USA)-S ©]-&38l9 =74 stk @A (serum)-S 47| 93]
plain vacutainer(sterile vacutainer)ol] 8-S gof 3087t A&
A8 33,000 pme] £E2 1087 AR T EYS B
259 AA9 % 2 blankE B8 3 Ao 4 20
M, Tz standard regent 20 UE ZzZ} Bujsta, WAIAIQF 3.0
ml& 242} £851e] 37 ¢ water bathol| A Wx]8ke], 9}k 505 nm
A FFE=E 4.

@ EF FFA(Free Fatty Acids)

At AE AE 8715 AHgste] ds AHT &, 20
A 30387 A A (fibrinogen)& 27 A7l F 2500-3000 rpm 4;
E2 152087 YAET & free fatty acidsE ZAAFSH] Y3l
F2H Ao SFTe STD &4 77 50 4 gL, SICIA
NEFAZYMES £33 § Ap5Aslet £417]Q1 HITACHT 7150
(Hitachi Ltd, Tokyo, Japan)@H] S o]&3] =43}t

6) O|2 ZZ(Ammonia, Lactate, Phosphorus)

@ Y=L OHNH3)

NH39] £4-2 purple top vacutainer(EDTA tube)& ©]-&35}<]
A8 U, YA (microspin) S ©]-43}4] 2500~3000 rpm
o £EE 152087 YAl §, 4 BelHoE Al
¢ F2nhs O FEdte] eto|t WAl 214 Agler 74
7](Kodak EKTACHEM DT6011, Kodak(jil:), USA)E ©o]-&3}F 605
nmoj| A 4319,

@ HiHlactate)

Lactate 2] #2418 purple top vacutainer(EDTA tube)E ©]-8-5}<]
AP ok, A7) (microspin)E 0]k 2500 73000 rpm
o 42 15083 Qe F, B4 BelRew Aaje] Ba
@ RRIE A FE3jo] SIS WA 14 AlsHe B4
7](Kodak EKTACHEM DT601I, Kodak(jil), USA)E o]-&38}a] 555
amelA} B st

(3 Phosphorus

PhosphorusE A 3}8HEA 7] Hitach 747(Hitachi, Tokyo, Japan)
S o] g3t UV oz BAFYT) 5 ml vacutubed] 2ml
ato] Aol 4 2087 WA F 3000 pmoll A 1023 4] E2
3t A (serum)S AF 8t 70 ColA BEEA Frth dA
23 84 0.5 mE E28 sulfuric acid, surfactant 250 #4-&
A7VeE Aok} sulfuric acid, ammonium molybdate7} Sh5 A|oF
= AHEste] WAIAIZL 3 2 340 nm, F-3g 505 nmol| A

Yo-Yo IRRE AAJSIAT (Fig. 1) oA K= ule} 2o & 20 me)
giskaL ob-d Follee] fle A ekl 14 2
m)ol A DA AT F(Beep)o] F55 0] e Yo-Yo HZE
CDO| Alzo webr BRI oA Edste] CAH7MA] 2oz
FE13T 40 m)< skl AR BAF Abololl A 53 ZF FHA
FAe Fste ol ol ¥ N19AE 74 Hof glon
F7 8 3640 mo|t}. H|2E= Fof A3t Fo] Fof A3
on, e Fol A3 Fo] 2T 0GAE FHEIH

Fig. 1. Yo-Yo Intermittent Recovery Test

Ao A Aolal AR EHE ATFE SPsyRCH
Ver, 18.0 §A H71AE o] &3slo] A= Hod} wFUAE
A& 3, Y AHFEFEA (one-way repeated measures ANOVA)
S Agste] T 3 A simple effec) & EAgIQR oM BE
SATA A Mauchlyd] 84 Aol 714HUS A,
Greenhouse- Geisser®] Epsilon(e) 7S ARE3Ie] A AF-=0l 9
3 frejgtEoe] AXET A o] 7@ 05 st
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1. L-arginine F£0{0f| [I}= ASIEA
7|Z(Glucose, FFA), |2 £%Z
Phosphorus)2| H3}

Larginine Fofo]] wh& 4Fs}d 4, oly] 714, 9 9& &4
o] Wgl= (Table 2) 9} 2t}

@ Lrarginine o] @& NOSJ A7 H3h= 3] 57]A &
AR oz folstA F7F SHATHp=.003).

@ A 7]1A(Glucse, FFA)
&5 Ao TAHCE FosiA AsA
(p=.014), +E5AFN= FostAIT A FH W (p=.020), 3|57

NMZ FoleHAl AasATHp=.025). SFATF FFAE 71 A7)l
A BAH SR Fof3 zkol7} fIiTh

(® 3 Z EZ(Ammonia, Lactate, Phosphorus)

Ammoniaw & Aol FAHCE FosiA AN
(p=.003), &2 o= o aHA| 74 8 0H(p=.005), 3] &7

ANHE FosHA 228 ATHp=.003).

(Nitric oxide), OiILiX|
I(Ammonia, Lactate,

Glucose=

Lactate= %% Ao BAHSE oot asAL
(p=.012), SEA o5 Gola}A] 74510 01 (p-.022), 3] 87
NA= £ OMI 78t THp=017).

T Ao BARCE FolsA Hasn
oA ]E oA 7HASIH o (p=.002), 37
FroJstAl 7S ATHp=.001).

Phosphoruse &5
(p=.031),
A=

2, GPLC F0{0f wE 4
(Glucose, FFA),
Phosphorus)2| 3}

MSHEA

oz

(Nitric oxide), O|L4X| 7|&

EZ(Ammonia, Lactate,

GPLCEF-of o] W& NO(Nitric oxide), L1A] 7] (Glucose, FFA),
2 12 22 (Ammonia, Lactate, Phosphorus)9] Msh= T3} 74
THTable, 3).

@ GPLC Foof] w2 NOSJ A7 W3l= A Al7|dlA 7}
g A2 Holu FAAHCE {3 APt {lith

@ oA 714

Glucoses &5 AT & Y5424 5L

E71ME folstA 4t dTHp=.000).

H(p=.047), 3]

Table 2. L-arginine before and after the supplementation of NO, energy substrates, fatigue factors changes in blood substance

Iltems Pre—Treatment Post—Treatment F p
NO (Nitric oxide)(mmol/L)
Pre—exercise 24,45+3,085 31.74+2.265 2,936 130
Post—exercise 30.04+3.091 36.88+2273 4177 .080
30-min recovery 19,67+2.157 39.45+3.117 18,774 ,003**
Glucose (mmol/L)
Pre—exercise 95.88+8.741 86.25+7.536 10.590 014%**
Post—exercise 137.88+29,361 111£15.838 7.855 .026™**
30-min recovery 93,00+15,288 79.38+2.722 8.035 .025%**

FFA (Free Fatty Acids)(mmol/L)

Pre—exercise 416,13+47.847 355,00£55,010 .807 399
Post—exercise 618.00£96.583 677.25+113.856 .361 567
30—-min recovery 369.75+50.201 368.38+52.218 .001 982
Ammonia (mmol/L)
Pre—exercise 38.88+1.757 27.75+2562 15.650 .005**
Post—exercise 61.88+6.390 39.66+3.035 16.236 .005**
30-min recovery 46.,50+3,071 30.00+1,711 18.822 ,003**
Lactate (mmol/L)
Pre—exercise 13.38+3.38 8.63%1.85 11.132 012%**
Post—exercise 49,38+24.78 22.13%+10.06 8.610 .022%**
30—-min recovery 21,13+8.39 11.63+2.77 9.795 LO17%**
Phosphorus (mg/dL)
Pre—exercise 4.13+.107 3.81+.098 7.211 L031%**
Post—exercise 4.97+.148 425+ 109 25.180 .002**
30—-min recovery 3.96+.114 3.46+.134 26.168 .001**

Values were meanz=standard

deviation,

L-arginine2t GPLCY

o 01, % p( 05

B 7ML BE

2, oHx7|E
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Table 3. GPLC before and after the supplementation of NO, energy substarates, fatigue factors changes in bblood substance

ltems Pre—Treatment Post—Treatment F P
NO(Nitric oxide)(mmol/L)
Pre—exercise 25911749 42,73+28.35 2.524 156
Post—exercise 29.24+15 .85 49,36+32.55 2.479 159
30—-min recovery 29.83114.49 37.51£27.34 428 534
Glucose(mmol/L)
Pre—exercise 94,38+7 91 89.50+9.09 4.365 0.75
Post-exercise 112,38+11,54 106.38+11.03 5.793 047
30-min recovery 90.63+8.62 78.00%7.60 42939 .000**
FFA (Free Fatty Acids)(mmol/L)
Pre—exercise 426.25+103.02 414,63+78,35 .052 .826
Post—exercise 848.63+274.51 941,25+223 91 794 402
30-min recovery 482.50+£244.12 452.75£133.53 141 719
Ammonia (mmol/L)
Pre—exercise 38.88+6.42 28.13+7.45 21,900 .002**
Post—exercise 60,75+18,68 51,00+8,78 4,227 .079
30—-min recovery 43,25+8.92 27131594 19,654 .003**
Lactate (mmol/L)
Pre—exercise 10.00+1.69 7.13%1.25 14,992 .006**
Post—exercise 24.75+10.69 19.50+6.,02 2926 131
30-min recovery 11,25+5,06 8.00+3,02 10,287 015%**
Phosphorus (mg/dL)
Pre—exercise 3.82+0.237 3.86+0.378 AN 692
Post—exercise 44210218 4,39+0.327 344 576
30-min recovery 3.76+0.395 3.46+0.406 10,650 014

Values are meanzstandard deviation, **: p{ 01, *: p( 05

FFAT A Al7]olA SAIROZ o3k 2to|7} fiH

® 9z&Ed

Ammonia® &5 Ao FAHOE o3t
(p=.002), 3] B7|ANME fro]sHA] A3 THp=.003). 52

& ZHashes A Bou FAACE o3 Aol e

WA et
Loaes £5 Ao BAHCE ReldA pasgn
(7= 000), S1BIINHE §2J3H7] B2FLTH-015). SFHF
o ashs AFE BHO FAHOE FoI3 Aol et
W stk

Phosphoruse= 3571014 frolatA] 243kl th(p=.014).

&2 ergogenic aids & L-arginineS NO9| &3 WA A
L Qlom, NO7F 4 tiAtel| Al 75‘3-@ 7)%& st

=, @8-S 53 0111/1*] 71de) 353 FE 7MY
8], &l A% AR Sl 9F= vl 41 22,
GPLC(Glycine prop1ony—L—camitine)E e A Ao TS
T+ ergogenic &8 0]H propionyl-L-carnitine®] HEejZ ATtE
B2} 3} camitine A7HA| opw] AR glycine SR A E
o] itk o] A= st A thAE S7H AT A A
oA WA AAUEE GIot B UBE U 4L
SolFE P AL FTRE Aol 1, F WA AUEE
eNOS AR o] QLA AN AU 2ol ek <)
SEAUS 7]

B A A3} ergogenic aids(L-arginine, GPLC) T 15 25
O %ol Aol vlajo} Bl FNOS A 27} 3 A e
Atk ol Larginine o7} NOS 24 S7HA1A NOA A W
3+ 7HA shoke - A3 20,4609k GPLC Fo{7} NOS 842
S7PA7 NowHlol 3} ek 97 2k st AR B
o] 3t Ay, L-arginined} GPLCY B/} EAA 2= F9
% Aol} e A bS8 o Nov} B71eke 4%
< B4 ergogenic aids Fofoll oJ¢t FAHA A} & 4 9t

)

le3
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Azt £ Yok = B dFolA GPLCY] T = QIF 48}
A0g3o] Larginined] Foi9} HlSzobA| S7H 43S & o,
2H BRtE 8o W2 ergogenic aidse] T EIE

o,

¢

B
T
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T

n2 o
30

2, OflX] 7|Ze| Hs}

g4 ol NO &7} S7FH &% A9k &5 H 27712
EHI7F E3150] ol Af glucose F7F S7HA AL, 71 A3} 25
oA glucose o]-&E& FHANZ F ok 14,44, B AT
O1A4 €A glucose’s =+ Larginine 180 A wj A7) vick
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