2 1 1 1 1
1 1
1. 100102 2. 100084
D-
3/ 3
3 ATP ADP AMP IMP
3 ATP AMP IMP
ATP AMP ADP D-
ATP
D-
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[3]
[1]
D- D—-ribose
(2] ATP
H+
D-
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Adenosine Triphosphate ATP D-
141 ATP (6]
D-
2013-10-25 D—
2013-11-27
2011-CXTD-12

(World Science and Technology/Modernization of Traditional Chinese Medicine and Materia Medica) 1916



2013 * Vol.15 No.9

ATP
AMP ADP IMP D-
D-
1
1.1
1.1.1
ICR 18~20 ¢
SCXK 2012-0001
1.1.2
D—
20121112 2.5¢-kg! P
75 mg-kg™!
1.1.3
Agilent1100
Welch Ci3AQ 250 mmx4.6 mm 5 pm
100 mmol-L"! 12 mmol - L.~
: 88 mmol -1~
pH6.5 - 99.5:0.5
5°C HPLC ATP ADP AMP IMP
5°C 1.0 mL-min™' 254 nm
10 pL
1.2
1.2.1
7.5%
30 cmx25 ¢cmx25 cm 30°C
20 em 2/
4 s 20 min
80%
1.2.2
4 2.5 g-kg™!
75 mg-kg™! 1.25 ¢-

kg™ +40 mg-kg™

0.2 mL/10 g 3
30 min
3
3/ 3
1.2.3
7
3
-80°C
ATP ADP AMP IMP
1.2.4
-80°C
10 mL-g™*
4°C 0.4 mol-L™!
2.0 min
4C 4 000 rpm 15 min 4C
1.0 mol-L™! pH
6.5 4°C 4 000 rpm 15
min 0.22 pum
-80°C
1.2.5
ATP ADP AMP IMP
ATP ADP AMP
IMP 0.051 2 g 0.050 8 g 0.050 0 g
0.048 5 ¢ 100 mL
1 mL 10mL
ATP
51.2 pg-mL™" ADP 50.8 pg-mL™
AMP 50.0 pg-mL™" IMP 48.5 pg-mL™!
1.2.6
SPSS 17.0
+ xEs
One-way ANOVA LSD
2
2.1 D-
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ATP ADP P<0.05
P<0.05 P<0.01
3 P<0.01 ATP AMP P<0.05
D- 1.25 g-kg™! 40 mg-kg™! AMP P<0.01
2
75 mg-kg™ P<0.01 3
1 ATP AMP IMP
2.2 D- ATP P<0.05 ATP AMP
ADP AMP IMP
ATP AMP
D- D- P<0.05 ADP P<0.01
3 3
1 D- x+s n=14
/mg-kg™! /s /s /s
- 8 738.57+2 461.21 5 652.00+2 501.17 7 294.28+1 817.87
2 500 8 778.75+3 646.74 9 856.25+2 480.35" 10 215.00+2 428.84"
75 4 560.0+1 612.04™ 4 208.57+1 690.81 4 285.71x1 166.47"
1250 +40 8 571.43+2 562.7944 8 481.43+3 952.30"*4 10 118.57+2 495.04"44

"P<0.05 “P<0.01

4P<0.05 24P<0.01

2 D- ATP ADP AMP IMP xts n=7
/mg-kg! ATP/pg-mL" ADP/pg-mL" AMP/pg-mL? IMP/pg-mL
- 1.43£0.74" 5.08+1.18" 1.24£0.47 96.66+17.72
- 0.64+0.41 7.46+2.91 1.00£0.77 96.02+57.44
2 500 3.28+2.60" 8.05:3.18 2.18+1.41° 84.25+33.80
75 2.72+1.77 5.91+3.49 3.35+2.03" 95.63+13.76
1250  +40 2.11:0.81" 8.66+3.88 3.06+1.03" 108.61+23.09
‘P<0.05 "'P<0.01
3 D- 3 ATP ADP AMP IMP x+s n=7
/mg-kg! ATP/pg-mL ADP/pg-mL! AMP/pg-mL™ IMP/pg-mL
- 1.11£1.25 10.09+1.12 1.21£0.85 119.55+24.44
2500 3.7021.58" 8.24x2.93 2.88+1.53" 150.04+11.24°
75 2.200.87 8.87+2.57 2.79+2.04 113.07+29.37
1250 +40 3.34+1.56" 6.38+2.29” 3.10+1.47° 118.63+25.69
‘P<0.05

(World Science and Technology/Modernization of Traditional Chinese Medicine and Materia Medica) 1918



2013 * Vol.15 No.9

3
D- D-
D—
[4]
ATP
ATP
ADP AMP AMP
Hypoxanthine Nucleotide IMP
IMP ,
D—
D- Glucose —6—phos—
phate Dehydrogenase G-6-PDH 5-
Phosphoribosylpy—
rophosphate PRPP  5- PRPP
PRPP
PRPP
G-6-PDH
PRPP
ATP PRPP
IMP IMP
AMP AMP ADP ATP
[7~12] 1
ATP AMP IMP
[13-15] D—
3 ATP AMP IMP
PRPP

1 , .
(7):1112~1116.
2 , ,

,2012,19

,2010,39(7):56~58.
3 , , -
,2013,33(5):41~49.

4 . .
2005, 18(3):270~272.

( ),2011,39(6):164~167.
6 , , .D-

,2008,29(11):591~596.

7 Dodd S L, Johnson C A, Fernholz K, et al. The role of ribose in
human skeletal muscle metabolism. Med Hypotheses, 2004, 62(5):
819~824.

8 . . (GNP ,
2002,23(2):63~65.

9 , ,
,2013,40(1):106~107.
10
,2011.
11 , , , .D-
,2002,1:49~51.
12 ..
Rb, . ,2011,36 (24):

3489~3493.
13 Davis J M, Zhao Z, Stock H S, et al. Central nervous system ef-

fects of caffeine and adenosine on fatigue. Am J Physiol Regul In—

1919 [World Science and Technology/Modernization of Traditional Chinese Medicine and Materia Medica)



tegr Comp Physiol, 2003, 284(2): R399~R404. 2001, 16(7):523~531.
14 Brice C, Smith A. The effects of caffeine on simulated driving, 15 ) s s
subjective alertness and sustained attention. Hum Psychopharmacol, ,2012(3):120~124.

Effects of D-ribose on High—energy Phosphate Metabolism of Skeletal Muscle Tissues of Tired Mice
Ding Yan', Wu Dan?, Jia Zhanhong', Li Dandan', Wei Yun', Ruan Jinxin', Zhang Shuofeng', Sun Yikun'
(1. College of Chinese Materia Medica, Beijing University of Chinese Medicine, Beijing 100102, China;

2. Chengzhi Life Science Co. Ltd., Beijing 100084, China)

Abstract: This article was aimed to study effect of D-ribose on the high—energy phosphate metabolism of skeletal
muscle tissues of tired mice. The model was made by burden swimming. And then, the mice were divided into four
groups, which were the model group, D-ribose group, caffeine group, and D-ribose with caffeine group). Intragastric
administrations of drugs were given to all mice in four groups, three times per day. And all mice continued to swim
for three days. The time of swimming was recorded. Gastrocnemius of mice were removed after swimming or 3 days
later to measure the concentration of ATP, ADP, AMP and IMP with the HPLC. The results showed that compared
with the control group, the time of burden swimming was significantly prolonged for mice in the D-ribose group
and the D-ribose with caffeine group. After three —day recovery, the concentration of ATP, AMP and IMP of
gastrocnemius in the D —ribose group and the D —ribose with caffeine group mice was significantly increased.
There was no significant difference in the caffeine group mice. It was concluded that D -ribose is involved in
the high—energy phosphate metabolism of skeletal muscle tissues of tired mice. D-ribose promotes the recovery
of ATP concentration in the gastrocnemius of tired mice, and prolongs the time of burden swimming. Therefore,
it has a certain anti—fatigue effect.

Keywords: D-ribose, ATP, ADP, AMP, IMP
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