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Impact of Carnosine Complex and New Sodium Bicarbonate Preparation Administration on
Anaerobic Capacity and Metabolism
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Abstract: Objective: To investigate the impact of carnosine complex and new sodium bicarbonate
preparation administration on anaerobic capacity and metabolism. Method: 27 soldiers were divided into
three groups (carnosine compound group, control group and sodium bicarbonate group, 9 persons in each
group). Every subject was requested to complete 2 tests. The first is a basic test without using any product.
The second is an experimental test and the interval is 1 week. Result: (1) Average power of carnosine
compound group and sodium bicarbonate group was higher than that of the control group (P<0.05). (2) 10
min after exercise, the lactic acid value of carnosine compound group and sodium bicarbonate group was
apparently higher than that of the control group (P<0.05). (3) The urine PH value of sodium bicarbonate
group 1h and 2h after the exercise was higher than that of the control group (P<0.05). (4) The value of
MDA 2h after exercise increased in control group and sodium bicarbonate group (P<0.05). (5) After
exercise, UA value of carnosine compound group was lower than those of the control group and sodium
bicarbonate group (P<0.05). Conclusion: Carnosine complex and new sodium bicarbonate preparation
administration can improve 1 min maximal anaerobic capacity and lactic acid value. Carnosine compound
can also increase the ability of antioxidation and lower UA value.

Key words: anaerobic capacity; carnosine compound; sodium bicarbonate; MDA; GSH-Px; urine PH;

uric acid

TR E SE4 FUEIMANN 14, EAAMEE — B PR Rl— B E A2 R HOR, H l PR A ik
KA BT EE SR 0 B, WU E St 20t rst . 200, s w2 M A AR 2R R, 3
WUKE G5 A IWUK 10%. REUK 5% A% 16%. L bt BRIRE A T ARG &0 0. 3~0. 5g/kg 1A=, ST
Ep R T =LA SR RGP RA EEE AR TRZNEER DB KA o, Keksgel, g5
AW, i AR AR TS O UR SRS IUR AR Feubsent R ILR BB R R, I IEEh 0. 2g/ke 1A,
B AL A ) bR AR Y L AP A AR LRI RO R . ASEIe B H e, W
BUIEN, KUK E S el fextigshfe =i FOIUKESY AOFIE . RFENIRIREM AT 1 nin
W, SRR ARG D o HHh, RIREER —FR B NTEAUZENRE ) K83 )G N FLIRME . N . JRIRSE

RS AHEE: 2007-0 2 -07
H—EERE N, EEH (1974~), —‘)J', WEIIEST By, EEERRSUOT I . BB TR
PEB BN, | AbntHELLRRIE A E R0 (LRI 100029); 2 FR1LBE 2 BB sl 4070 (R4 271000)




%% #4 20074 £ 28 & E2H

FEPREOF A, JEHIT AT R B LR .
1 ARG SH*
1.1 WIREATR Y54l

B A B I 27 4 (R 248) , FEREER Y
ST RGN 34, S9N, RIAL (KR4, N=9) .
BA (WEEEWH, N=9). C4l (RE4l, N=9).
B st S84, Tt T B RES RGN . 345N

FEARNG O 1.
*1 SEIG 4 5 0] B 32 A I AR AR
AZRCHHZE) B A (UKL A) C 20 (RRIR %L )
Ef(a) 21.88+£2.13  22.16 £2.09 21.96 +2.21
Ln(em) 172,18 £3.28  171.69 +3.19 172.85 &+ 3. 98
A% (kg) 64.36 £3.58  65.12 +3.51 63.99 +3.47
% (a) 2.0040.00 2.00 =+ 0. 00 2.00 + 0. 00

1.2 Sy I i H A

P 280 G 3 TSI T 6 8ok 1 A AU e A )
RATTE T ING A 5 7RI 5 R B I 1] 328 188 Do A
P AR A, AR R E 2 fomy 2k )L
AEFEAR 1 nine KRB L EIATE =R, RIS
TIASIRTAEAT = 0o PIURIIRR IS R bR A i 2 7=, B
60 wIIRFizsh 2 miny 120 w IR FiEsh 2 min, 300 w
PR TIE410s. MG 5EEMRE 15 min, YT L min
WK TLEAIBERe IIER, i AT (kg) X 7. 5%,

B — RIAR 52 G AR E L, AT 50 RN, MR 52
SR — AR o AR R AR H 75 R 25 W sk L, 5454
FRFERERIME . KAEIZSH)G 10miny 1hy 2h FIERGKILEE R
Z41f51 hy 2 hJRFE. KA H R B —8, Bk
MRRF= SRR IR R T 03 2.

K2 BoZRAMAMAK=RLH. FE. BE. FE

=S RARIEE R i35 RS
A BT eF4E 10g 1Z3)HT 45min K 350m1 ik
B4 WK & 10g JZ5HT 45min  JIEIK 350m1 iR
CH  FriR&AN 0.2g/kg A IZ8))HT 75min MUSR T 350m1 /iR
1.2.1 EFHEE AR XF %

Imindp KICHIZ 8168 J) AR A S 7= Monark894E TG4
Ui gATHE, AN, g R P D th L
128 Monark Anaerobic Test Software iZil.

1.2.2 3R &G WX F &

KREZH)G 10min. Lh ki, MR rm5E .
M SRR M E P YSI 1500 SPORT LACTATE ANALYZER, J7
2 Wl WL AR
1.2.3 S pH LM X7 &

KB )G Thy 2h WJRHW, MUK pH AN E, BT
S48 A 7 K 7= CLINITEK STATUS SR AT
1.2.4 ©FAH_EB(MDA). fFspkH ki f 45
(GSH-Px). KB XF &

I35 T - (MDA) AR A 2 L 2212 v2: (TBA V) T 5E , 58
XA 754 BUA FeF BT I 2 e H R 4 Ak Wi (GSH-
Px) $Z R e, BT AR I8 E 7= Eppendorf ECOM-
F-6124 81 B 8 A0 BT, PRI G 3K 8w s gt A9
TAERFSCHT o PRGN E J7 5 A B LG s, P AR A
Eppendorf ECOM-F-6124 R4 H LML, W H

$

Sport Science Research

b EW R R AR A W .
1.3 HWg i er

SEIOE R VI + FRvE 23R8, SR SASS. 1 Siita#
RAFIAT G M. Jridoh ER SR 1T 208, [
3 FF SNK 2530847 4 P 45 D0 (L 19 1A L A A #5201 i ) {4
WLbEs, WK R p<0. 05,
2 WEREER
2.1 ZBALENBAZEE Imin RXAAKEFHEH
7083

h&E 3 i, PUKESwal. WAL IRIHER

PR T3 RT3 Dy 23 W kv R — R (p<0. 05), T R4
AR FPARAL o 17 B R AR, IR A Al Al
SNURE AW 35 v+ 5 FR 4L (p<0. 05) .
*3 SEI A 5 % AL R EUZE Bl g D) WA 3 bR ELER
A Eiat/ el B RIAR
U Ty AA 12.21 £0.94 12.28 £1.14
(W/kg) B 4 12.17 +0.77 12.76 + 0. 71
CH 12.27 +1.00 12.94 + 1. 13%
RGPy AA 5.73 +0. 36 5.77 +0.50
(W/kg) B4 5.67 +0.28 6.22 & 0. 25%#
C4A 5.65 +0.35 6.29 + 0. 34%#

s SRS — IR FL A p<0. 05 #: L5 [ [a) 0 B4 b 46 p<0. 05
2.2 SEIRHL Y M IALSZ I F s A e MFLARATL Y L 4R

PRI Imin Monark JCAHIIHE HATHEESTTAT, 28
BJG 10min MLFLRGA R BN, B30)5 th FLIREA MR E,
BIAK, FrLLREEZESN G 10min, Lh [ AFLIRE 247,
KRN TRNUIKE G BRIRE BN Z 3 )5 FLRR A 1 5%
M. R4 A0, WIKEEWA. mREAMAIZ5))5 10min
HIFLIR R T3 R 4L (p<0. 05) , 1MIZ 5 i 1h3 AL1R1JE W] e %
oo

#4 LR S5XEAEZEF) G ILRELE
il 1235 10min (mmol/L) z3))5 1h (mmo1/L)
A 10.22 £0.78 2.44 £ 0. 43%
B 41 11.32 £ 1. 24 # 2.58 £ 0. 25%
C4 11.59 £ 1. 17 # 2.45 £ 0. 36%

*: S R4LESNSE 10min FMEHE p<0. 05 #: SR A4 LLAE p<o. 05
2.3 JRRAL Y R AL Z IR oH I AR

&5 Al WL, RIREMALZ SN G Lh JR pHAEW] Wt
HR4L (p<0. 05) , 1&3h )i 2h R pH (4RSS o, LR IRALARLE
A2 (p<0. 05) o JRIEOALIF AT LR 2, &
TR R A BT R % ) H

£5 SERA5XE4R PH A HE
kil 235 1h 1Z7))J5 2h
AA 6.11 +0.60 6.38 +0.55
B4 6.06 +0.63 6.44 +0.53
C4A 6.89 + 0. 74# 7.72 £ 0. T1*#

: YIRALZEFNNG Th (I p<0. 05 #: 5[ I 0 TR LA po. 05
2.4 SEIHL S ALZ KM BE(MDA) . A H Ik
HEAED(GSH-Px) . JRER(UA) K V-1t b §%

KA IR H R A IR kaf, WG MDA GSH-
Px. UAfH, fFREMES LS. mEe oL, Xt



KA, HALBEREAHEARARARCRH R ) AXB OB %

TR AURNTR R VBN 4LIE 55 1375 MDA 7T H IR REAE AR LE, 1]
W (p<0. 05) , TMAUKEGWALR X FIARI. 23]
J& 1hy 2h I3 GSH-Px 7K1 3 4135 i n iy # (p<0. 05) ,
HIPURE AW W FRRAL (p<0. 05) « 1885 R
(7K1 S IR L, Stk R 2 R i 1 Sl 4 2 1) e B8 (p
<0.05), MNUKE SWA LY WA, AEHLG, PUKE

B AW AR TR R4 .
K6 SLRASXTHAMTEMDA. GSH-Px. UA {EH %

oyl SERE iZ&))5 1h iz 2h
FMEMDA A4l 3.68 £0.83 4.01 & 0. 73% 4.53 & 0. 48%
(nmol/ml) B#L  3.71+0.98 3.79 4+ 0.54 3.88 +0.71

C4l  3.63%0.71 3.92 0. 77 4.40 % 0. 68%
BREHIE A4l 108,12 £38.08  135.45 £ 21.83%  156. 67 & 26. 68%

SAciE B4l 114.23 £ 14.14 16717 £ 18. 21%#  196. 11 * 36. 37#
GSH-Px (U)C4l 110.76 = 17.66  141.81 £ 2.85% 153,15 & 25. 27
JREEUA A4l 308.78 £29.51 537.22 £ 75.71% 513, 11 & 46. 68%
(mmol/L) B#H 314.89 +40.99 435.22 + 64.88%#  420.44 & 72.43#
C4l 313.44£60.52 510. 11 £ 44.48%  497. 56 & 48. 43%
*: S AAIEAE L p<0. 05 #: 5 [RIH )X B4 H 4 p<o. 05
3 itie

3.1 WUIKEE B3 1min 5 K ICHIBZNHE J) 153500

WFIFELE R WoR, AMFEWUKE A0l DA Imin B KTEA
BRI G DRI DR . XA RS UK. REDLIK )
T WOE AT . PSR A IS . FRIRZE R . T I 5
WA K.

Churchill TA, Green CJ #4588 B WFSCUE L UKSE M
ORI ORI, BCTLIR A N . UK A
TR A REERER, T A b g Ak, FA R A i
AL B0 . Batrukova 1 Rubtsov FIRFFTIESE, ALK AT LIS
T ISR L 8 T KRR S 5 1, JWUBK R A m ] LA
A0 30 X WA P K1 4 A s A 2 530 T 1) R o DU P 34k 1
FEYIREIUR AT SRR, i B AT B TR s K g
SEWUIRAT 1. 4 65500 WUk, REWUTK. 2150 A0 R P 2R 14 At
B A (pKa) 4 6. 83, RILINERIMZE PRSI . 2005 4F
Tallon FlHarrisillsE T BN Zrti Lt £ R — s s i sl
WURIUIR S B, Fi A B B UK B — RIS B 3 1 2 15 (p
<0.001), BEHFIWUIE GIRRIULIA 20% (2R fE )1 . ARIG B AE
S FIUKE SRR, 18505 10min (K7L RR A 1 1
Jil. Douglas FlPamela FEIE S UUIE BEARHE AN [F) 751 5 Xk 1
AANFIFREE D& Sk AT, SEHLR A5 P B &7 5K, BIAK
A I P R — AL S R i gk .

WU REAUIK S AU A 1L RiE vk, B AT Re 2 U
i1 Imin 5 KTEAAIZ B8 ) M A
3.2 WUKEL AP i E AL M

123G WUIKE S WAL 0 10375 T T8 (MDA) 7K~ P W] &
B, T R AL B R, i HZ S 0 48 e R A
ALYt (GSH-Px) (7KW b 3w, 25 R RV RNURE &9
BAPAALIER, w2 T IR mrd 44k, {38 MDA (¥4 ki d
P65 /> B8 1 o R

WU A W 0P AAE T oK B LG PE o LIRS 801
ko A RWURBUAE A 1075 P A s 30 =TT %, Decker

Sport Science Research

SEINGE, AL AL BENT BR B o A IR S 4
HRTE 5 T2 o WURRHE P bR 3 2RI e A
PR (K SN SEBLo JUUIRORE — L4628 5 7 Cu2+ AT 2%
B, WU S 8 7B 5 AR 1 0 8 10 < Js 2 1 x4
R 45, I FLARIAR (1 < 1 7 A BELLE H,0, 17 40 a2 8 3
SRR E AR AL

3.3 NRHIUUSE £ By o] RIS 3 I DR R K F- .

PRI WA (K7, 2k AR IR I B o LUK
YIRS 3l G DL LR BT (K AR BLER AN 2wl
AL 089 o PR i i T il PR IR A AT K
3.4 DRIRZABART Lmin g K JCWis Sl E J) 55

F AR R A FE A e IR AR P ) (R B R L i H
HBIF TRV 5 2 IR P G2 bR o AP TERRIR MY, mT LA
PURIRYEGE P RE Ty, Peiniz ks, X OB E . B
(K Rf2A SR TR SE 120, Z BT TLE R R, Hh R IR A
B A (095%V0,max) « HITE] (1~7min P) SRR 8k TC
SIS B RUR LR W 0 e

FNFEBRIR BB ) S, IR A ROR
BN 0. 3g/kg PRI 1617 BRI IR R A
LRI N B VIR =070 S AN N S N -3
SIS SRRSO, A AT RE G BN AN RSONE . T
K, e .

AR NI RO R, FIEIRCA 0. 2¢/ke 1K
=, HFFUE R o al LU Inin e KTCAIS SRR ) - 188G
JRPHAEL AR A R WIBE A B L BEA & T MR AN, 4Rk
BT M FRIRGE I H Ko 5380, A LR U B SR R 1)
LSS, SKI02L 9 44 I 2R I DL E I s ik
Js 55 A

HMIRTERN FERRAE R P AL, AL BB it %, B
PR G LRSI A = I e ), BRAR H IR, 3
TEGENG T« BB s RETTHOME ] o AHIFF L IESE b TR AR A
B IR, R R LR R R A I RE D) o TRIR
SN IE S E ) IOHLIE H AT A AN KR
LIRS (132 3R] LA 208 Sl LN B P AT o FLIRHEAR, L
PH T e AACEI PR IR P 2, i b FE IR IR U4 W] R AR X L8 8L
Bo AMFETKIREEN, RIS 13 B AN B AR NaHCO, /H,CO, Sz
RPLCAETE s Bk s 380, 375 Rtk ) I ey 3, AU
POV~ AL B AR, WD AT AR AE By A
ZINILIR, EIES)E AR T e BT AN FE ORI AT
(e RERE A, HESRILA A, SESN 57 KA, HiiEs)
)&gj,_,f[u,lg]o

R TR A SRR I A P A R L g e T 5
S P IR U6 R AR S (K4 K 2 4 SR T UK B
4 #ig
4.1 AFENUKE G 10g 47 45 Imin fe KIEAIE B RE ) 1 4E:
A I R fe BAR IR AT I AE L, R — R
(37« iy, EAAE— B,

4.2 BEHTANFEWUR S &AL AT LAREARIE 3 )5 00355 79—
(MDA) FR7K-F-, W) W 38 32 5 i 1T 45 D6 H ko 4 Ak A i
(GSH-Px) (17K, RWINUIKE 3 BA LA A5 1 o



%% #4 20074 £ 28 & E2H

4.3 IZHIHT 75min —IRPEANTE 0. 2g/ke PR ETRIRE Rk,
AR AL IR 5, 2w Imin e KTGAABShRE Sy, (RN ]
VERED, IRELT, W] LAEIZ AT ]

S 3k
[1] Suzuki Y, Nakao T, Maemura H, et al. Carnosine and anserine

[2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

ingestion enhances contribution of nonbicarbonate buffering.
Med Sci Sports Exerc, 2006,38:334-8.

Chan WK, Decker EA, Chow CK, et al. Effect of dietary
carnosine on plasma and tissue antioxidant concentrations and
on lipid oxidation in rat skeletal muscle. Lipids, 1994,29:461-6.
Batrukova MA, Rubtsov AM. Histidine-containing dipeptides
as endogenous regulators of the activity of sarcoplasmic reticu
lum Ca-release channels. Biochim Biophys Acta, 1997,1324:
142~50.

Churchill TA, Green CJ, Fuller BJ. Stimulation of glycolysis by
histidine buffers in mammalian liver during cold hypoxia. Arch
Biochem Biophys, 1995,320:43-50.

O'Dowd A, O'Dowd JJ, Miller DJ. The dipeptide carnosine
constricts rabbit saphenous vein as a zinc complex apparently
via a serotonergic receptor. J Physiol, 1996,495 ( Pt 2):535-43.
A BRI R SN [T]. TP RIEF) B AR
&, 2004,23:169~79.

Tallon MJ, Harris RC, Boobis LH, et al. The carnosine content
of vastus lateralis is elevated in resistance-trained bodybuilders.
J Strength Cond Res, 2005,19:725-9.

Gutteridge JM. Ferrous-salt-promoted damage to deoxyribose
and benzoate. The increased effectiveness of hydroxyl-radical
scavengers in the presence of EDTA. Biochem J, 1987,243:
709~14.

Van Montfoort MC, Van Dieren L, Hopkins WG, et al. Effects

$

Sport Science Research

[10]

[11]

[12]

(13]

[14]

[15]

[16]

[17]

[18]

[19]

of ingestion of bicarbonate, citrate, lactate, and chloride on
sprint running. Med Sci Sports Exerc, 2004,36:1239-43.
McNaughton L, Dalton B, Palmer G. Sodium bicarbonate can
be used as an ergogenic aid in high-intensity, competitive cycle
ergometry of 1 h duration. Eur J Appl Physiol Occup Physiol,
1999,80:64-9.
Applegate E. Effective nutritional ergogenic aids. Int J Sport
Nutr, 1999,9:229-39.

Horswill CA. Effects of bicarbonate, citrate, and phosphate
loading on performance. Int J Sport Nutr, 1995,5 Suppl:S111-9.
Bishop D, Claudius B. Effects of induced metabolic alkalosis
on prolonged intermittent-sprint performance. Med Sci Sports
Exerc, 2005,37:759-67.

Mero AA, Keskinen KL, Malvela MT, et al. Combined creat

ine and sodium bicarbonate supplementation enhances inter
val swimming. J Strength Cond Res, 2004,18:306-10.
Holloway SA, Sundstrom D, Senior DF. Effect of acute in
duced metabolic alkalosis on the acid/base responses to sprint
exercise of six racing greyhounds. Res Vet Sci, 1996,61:245-51.
Matson LG, Tran ZV. Effects of sodium bicarbonate inges
tion on anaerobic performance: a meta-analytic review. Int J
Sport Nutr, 1993,3:2-28.

McNaughton LR. Sodium bicarbonate ingestion and its effects
on anaerobic exercise of various durations. J Sports Sci, 1992,
10:425-35.

McNaughton LR. Bicarbonate ingestion: effects of dosage on
60 s cycle ergometry. J Sports Sci, 1992,10:415-23.

Schott HC 2nd, Hinchcliff KW. Treatments affecting fluid
and electrolyte status during exercise. Vet Clin North Am Equine

Pract, 1998,14:175-204.

(k8. T %)




