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glucose Glycolysis starts with
— the phosphorylation of
1 am gluco=e (a 6 carbon
ADP
molecule).

glucose-6-phosphate

fructose 6-phosphate

ﬂll

= ADP

fructose-1,6-bisphosphate

Each of the steps below
occurs twice for each

PGAlL «—— pDHAP ™Molecule of glucose being
metabolized.

NAD™—
o M)

1,3-hisphosphoglycerate

ADP

> (a7e]

3-phosphoglycerate

GLYCOLYSIS

2_phosphoglycerate
jL\* H,0
PEF

ADP -

- [ate]

pyruvate

Fig 2-4.1: A Detailed Diagram of Glycolysis

transport of glucose



2-4.2: GLUT
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10 S
2 ATP S 4

(1) phosphorylation of glucose

6 6-

glucose 6 phophate, G 6 P ATP

hexokinase, HK ?
ATP Mg2+
6- 6
HK ? ? rate limiting
enzyme ?  key enzyme ? -

Km 10-5 10-6M

HK(GK)
G+ ATP ———>G-6-P + ADP
o

?  glucokinase,GK

Km 1 10-2M 5mmol/L



GK GK GK

6 6- ?
HK GK 2.1
2-4.1: ? HK ?  GK
HK GK
©
Km
(2) 6- isomerization of glucose-6-phosphate
? phosphohexose isomerase 6-
aldose sugar 6-
fructose-6-phosphate, F-6-P
C—6-P B Bl R F-6-p
(3) 6- phosphorylation of fructose 6 phosphate
6 C 1,6



ATP ? ?1

phosphofructokinase I, PFK1

PFK1
F=6-P+ATP —— F—1, 6-P2+ADP

PFK1
? ? ATP ADP AMP
Pl 1 6
(4) 1.6 cleavage of fructose 1,6 di/bis
phosphate
? aldolase 1.6- 3-

R T T
F-1, 6-P2 — " pets — FA P R +3- TS 1 it i

(5) iIsomerization of

dihydroxyacetonephosphate

?  triose phosphate isomerase

S W IR R
e N L R ——— A R
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2 ATP

(6) 3- oxidation of glyceraldehyde-3-phosphate
3- ? glyceraldehyde 3
phosphatedehydrogenase 3-
1 1 3
? ? NAD+ NADH+H+

- WM ¥R + NAD*+ H,PO; ERARERN 1. 3- —RERH ke - NADH 4+ H*

(7)13

? phosphaglycerate kinase, PGK 1.3
3- Cl
ADP ATP ADP
ATP substrate level

phosphorylation ?

1.3 “BIRH M + ADP+ 2% 3. W N haR + ATP
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? phosphoglycerate mutase

C3 C2 2
3 BYELHER « —nr AR, )
(9) 2
? enolase 2-

phosphoenolpyruvate PEP

3 B H AR B RS DT + HLO

?  pyruvate kinase, PK

ADP ATP

RN XM + ADP DR ke + ATP
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ATP ADP Mg2+ K+
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B R IR PR AN -2 e
ADP  ATP
2
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( ) ( )
ATP
10 11 2

ATP
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2NADH + 2H" +2H,0

[Large hiomolecules|

The warims kinds of proteins, poly-
sarchatides, and fats are hroken do
mio ther component bulding block
which are relatrvely fewr in mumber.

The warions knildimg bloels ave
-ﬂ.&g’a.de-:‘l nto a cormrmon Prcudm:t,
the acetyl groups of acetwl-Cod .

Cataholism correrges via the citne
arid cycle to thres principal and
products: water, carhon dicerde,
and arranonia,

End
products

Fig 2-4.4 : (Stages of Catabolism)




glycolysis

? lactate dehydrogenase
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2. tricarboxylic acid cycle
? CoA H,O
CoO, ? CoA ? oxaloacetate
citric acid cycle



(1) ? CoA

? CoA ? ?
CH3CO H+

? CoA

?  citrate synthetase

HRRA BN

B CoA + =M 7 B Frigisg + CoASH
? ? CoA
? ? ATP ?
a- NADH ? CoA
AMP ATP
(2)
2
prian — SRR o
(3)
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? oxalosuccinate ?

a- a ketoglutarate NADH CO, 3
? Mn,*
SR - NADYD R UR MY, — 8+ CO,+NADH+H"
ADP
? ATP  NADH ?
(4)
a- ? a- ?
CoA NADH+H" CO, ?
a
? COoA
a ? ? a ?
? ? ? ? TPP

HSCoA NAD" FAD

oM — M +CoASH+NAD*—RA=RKER .. .o CoA +NADH +H*+CO,

a- ? ATP GTP
NAPH ? CoA /
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(5) ATP

?  succinate thiokinase
GTP
ATP GTP ATP
? CoA ? A
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(6)
? succinate dehydrogenase
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? CoA +3NADH" + FAD + GDP + Pi + 2H,0 — -,

2CO, + 3NADH + FADH, + GTP + 3H" + CoASH

? CO, 3 4
2
? NAD+ ?
Mn2*  Mg2" a
a ? a
?
CO2 CO2
CO2 CO2
? NAD+
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ADP  Pi ATP NADH + H*
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24
Macha,S™

Zhu, C. B. 1997 Alteration of monoamine

contents in  microdialysate  following  droperidol  enhanced

electroacupuncture.” 5-hydroxytryptamine (5-HT)
5-hydroxyindole acetic acid (5-HIAA) and its metabolite Zhao
and Cheng *° microdialysis electroacupuncture

(MCA) :

( glutamate, aspartate, taurine)

2122

Animal Model
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23+ 12

Sprague Dawley Rat

280-440
2Hz Zusanli
2Hz
Zusanli ST 36 points Urethane 200 mg/kgi.p
: 37

Urethane 20 mg/kg/hri.v :

ST 36 points

(Auto Micro-Blood Sampling System)

(polygraph arterial monitor).

(Meridian Selection)

Zusanli ST 36 points (1)
Y. : Zusanli

muscle . 05 32

Dr. Zeng Z, Li

anterior-tibia

2-5 mm Han’'s Intrusment Taiwan

anterior-tibia muscle
ST 36 , Zusanli ST 36

Hz, /10mA 1 ms , 30



1.5 2Hz
points 30 2

3-2.1 05 32

3-3.1

Zusanli

ST 36



3-3.2



3-3.3 Auto Mico-Blood

34.1



(Laboratory Examination)

1. (blood sugar), (Pyruvate), (lactate)

(methodology)

3-4.2
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Calculation and Statistical Analysis

SPSS/WIN

Friedman Test  Wilcoxon Signed Ranks U

Test



2 Hz Zusanli ST 36 points

blood sugar Pyruvate lactate

1lhr 2Hz 30 min 1.5 hr,

Glucose Lacate

L/G 4-1 Glucose Lacate
Baseline Friedman Test,
p>0.05 L/G Ratio 30
Glucose Lacate L/G
Glucose Lacate Glucose

(Wilcoxon Signed Ranks Test, p<0.05) Lacate L/IG
1hr Glucose Lacate

L/IG 4.1
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41 2Hz Zusanli ST 36 points
blood sugar Pyruvate lactate
Glucose Lactate L/G
Mean (sp) Pvalue | Mean (sD) Pvalue |Mean (sD) P Value
A; | 1404.80 (469.24) 0.735 826.71 (379.91) 0.028* 0.59 (0.18)  0.043*
A, | 1383.00 (441.06) 600.07 (243.84) 0.43 (0.12)
B, | 1197.97 (397.47) 0.815® | 796.03 (189.95) 0.510® | 0.72 (0.24) 0.086®
B, | 1292.77 (269.43) 722.56 (206.84) 0.58 (0.19)
B; | 1228.74 (377.17) 829.00 (373.83) 0.69 (0.23)
B, | 1301.67 (363.47) 823.86 (321.84) 0.62 (0.13)
E, | 1646.96 (850.96) 0.043* 915.59 (312.13) 0.176 0.61 (0.21) 0.735
( )| E5 | 1326.41 (609.58) 758.24 (231.87) 0.61 (0.14)
R; | 1630.34 (429.69) 0.763® | 859.03 (209.16) 0.107® | 0.57 (0.22) 0.274®
R, | 1512.09 (487.41) 792.59 (112.01) 0.58 (0.21)
R3 | 1591.79 (541.71) 804.77 (97.28) 0.57 (0.25)
R, | 1773.40 (680.90) 636.09 (238.17) 0.45 (0.29)
Rs | 1582.60 (555.19) 784.44 (157.64) 0.56 (0.25)
Re | 1635.94 (521.00) 670.96 (298.05) 0.49 (0.33)
Ai vs Bj NS NS (A1vs B,) 0.018*
(A,vs B,) 0.091 | (A,VSB;) 0.018*
(A,VsS B,) 0.091
(A,VvsS B;,B,) 0.043*
Bi vs Ej NS NS NS
EivsR) | (E>VvSRy) 0.018* NS NS
(E2VS Ry) 0063 |(E;VSR,,Rs) 0091 |(E:,E,VSR,) 0.063

By Wilcoxon Signed Ranks Test
* p<0.05

® - Friedman Test




2Hz 80~100 Hz Zusanli ST
36 points blood sugar Pyruvate lactate
1hr 2Hz 30 min 1.5 hr,
80~100Hz 30min 1
4.1 2Hz 1hr
Glucose
80~100Hz 30min Glucose
2Hz
4.2 2Hz lactate
1.5hr lactate
80~100Hz 30min lactate
lactate
lactate
L/G Glucose
4.3 2Hz 1hr
L/G 80~100Hz
30min L/G
2Hz

Dr. Li H's. findings
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3,000

2,500

2,000

1,500

1,000

500

2Hz ( )
2Hz A

80~100Hz *

Al A2 Bl B2 B4 E1I E R1 R2 R3 R4 R5 R6 E3 E4 R7 R8 R9 RI0O RI11 RI12
| J | J | J | J | J | J
10min lhr 30 min 1.5hr 30min 15hr

4.1 Glucose
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1,800 —

1,600

1,400

1,200

1,000

800

600

400

200 —

2Hz 4=

Al A2 Bl B2 B3

B4 E1 E Rl R2 R3 R4 R5 R6 E3 E4 R7 R8 R9 RI0O RI11 RI2
| L | | | L | | |

10 min 1hr

4.2

30 min 15hr

lactate



14

1.2

0.0

2Hz ( )
2Hz A 80~100Hz -

] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] |
Al A2 Bl B2 B3 B4 El E2 RI R2Z R3 R4 R5 R6 E3 E4 R7 R8 R9 RI1I0 R1l RI12
| ] | ] | | | ] | | | ]
10min lhr 30 min 15hr 30 min 15hr



2 Hz Zusanli ST 36

points blood sugar Pyruvate lactate
1hr 2Hz 30 min 1.5 hr,
2Hz 30min 2
4.1 4.2 4.3 2Hz
Glucose lactate L/G
1.5hr
2 Hz Zusanli ST 36 points
Skin blood sugar Pyruvate
lactate
1hr 2Hz 30 min 1.5 hr,
2Hz Skin  30min 4
3
4.4
2 Glucose 1
4.5 1
Lacate 2



4.6 L/G
4,000 — 2Hz 2Hz
( ) (Skin)
3,500 — 5
3,000 —
2,500 — . .
2,000 2T S S
A e A ‘ a .
- & v A A A -

1,500 — A a * N . A a A . A A

A 4 c . i a « A A

- = . i a A A A
1000 4 * N U S AP A A A A
" . . .
500 — ’
0 ' T T T T T T T T 17T 1T T T T 171 ' T 1T T T T T T 1T T 1T 17T T T°71

Al A2 B1 B2 B3 B4 E1 E2 E3 E4 E5 E6 RL 2 4 56 7 8 10 11 12 ELE2 E3E4AE5E6RL 2 3 4 5 6

L1 1 I I | P |

10 min 1hr 30 min 3hr 30min 30min

4.4 Glucose



1,600

1,400

1,200

1,000

800

600

400

200

— 2Hz 2Hz
( ) (Skin)
] . .
_ A * .
-
o |a “ . * ® A
L 2
—] 0 i l 4" N -
A i " A A A
. ~ . ¢ R " A . N A A A A
A
— a A A A A A A N A A =
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i 1 o1 I 1 I I ]
10 min 1lhr 30 min 3hr 30 min 30min

45 Lacate
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15
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0.5
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4.6 L/IG
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L 1 I ! I 1
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100Hz
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Weiwanxiashu 8

1.5

glucagons

2Hz ,

Weiwanxiashu |

Weiwanxiashu

2Hz 100Hz

100Hz

? ., b5- 5HT serotonin P substance P
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100Hz

Pyruvate

lactate

lactate

glucose

prostaglandin

lactate

blood glucose

L/G

Glucose

blood glucose
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blood glucose

Pyruvate lactate
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development

embryogenesis

stress response
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