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1. Ordered Mechanism) E A B

E

A B P Q.

E
A
I EEA (EAB^^EPQ) EQ

~

NAD+ NADP+ 1 E) NAD+ ( A)

EA, B) P) ,

NADH( Q),

E

NAD* CH aCH,OH CH 3CHO NADH+H+_1 i_ t T

E^NXD*~E~NAD^-^CH7CH 2OH^E (NADHTlF)
E-(NADH+ H +)-CH 3CHO

E
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1
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*
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+
I

JfKi
EI (
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6- 6-MP)

6-

(Thio-TMP)

K I

i'i

Sff

^ !KDNA

©^
S

£- 3 - - SS)

^

S

.
2.

- 3-16)

EIS),

a- •

E+S^ES~>E+P
+ +
I I

jr $
EI+S^ESI

— «9 —



^ ft Rl

I

#

ESS EI& ESIft

3-16

3-17

16) 3-17 5fp

K

m {t 1^ 1» V

I +

^
s

3.

ES.
E+S^'ES^^P+ E

+
I

I
ESI

— 70 —



(^
3-18

TTs +"T( 1 + k ) (17)

I
17) 3-18 K„^nv i + J^),

. L-

3-7)

3-7

Km V
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.
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Na+, K+-ATP. (^.§[
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n&\ K+-ATP^;5I4 2.0mg 90%

Mg"-ATPj^^ Na+ K+ ^
mm Na+, K+-ATP .
S Na+ K+-ATP

© ^ ( )
© ^

. 1 3, 10 30mg/kg 2 Thunberg

it^
3-8 »

4:1

lmg/kg 3mg/kg lOmg/kg 30mg/kg

( s±i>r:
17±4.06

II II 1 1 hi 1 1

I

21. 8 6. 76 2?.8±9. 10 45.4±15. 70 51. 6 13. 98
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© .
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-
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2X10— 5mM. 24. 8%, 2 X 1 0—mM 47%

S§ .
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CH CH 2—COOH CH S

' a-

H.NCH—COOH
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pH lfimol

GPT) 1ml pH7.4

37'C 30 oc- 2. 5

0.1ml 30

10 l.ml ^1^^= 40
U • 1 X Z . b

CK) lml pH7.437'C l^mo

^ 0.1ml 0.2^mol lml

0.2X10= 2

1979 SI Systeme International)

mol/s) Katal) Unit)

Kat
1 (mol)

1 1 A3

1 = 1 nmol/ == — ol/ = ^pnmol/ = 16. 67nmol/ = 16. 67nKat

.

(-) . -6-

K .(
LCAT) .
(

Y-

^ ; ,.
( PJ (Isoenzyme) , .. (LDH) LDH , 130, 000~150,000

3E 35, 000 LDH H (Heart^) M (Muscle . LDKXHJ.
LDH,(H,M), LDH.C^M,). LDH 4(HM,). LDH 5(M 4 ). Km
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LDH 1
LDH S L LDH 3-10).

3-10 LDH

61

LDH, LDH 2 LDH 3 LDH* LDHg LDH,
|

LDHj LDH, LDH 4

-

LDH S

67 29 4 <1 <1 10 20 30 25 15

52

…
2

28 16 4 <1
j

30 15 50 5

4 11 27 56 10 25 40 25 5

4 21 27 41 5 25 44 22

42 35 15 5 2

LDH H LDH M
LDH S(H,M 2 ) .

LDH S

LDH, LDH,( 3-19).
'

1

- — —_2^ LDHs:

>

|

\

|

|

ffl ^^ (LDH l: tlK)

NADH 2 NAD*

I

ATP

3-19 LDH
LDH .

LDH 5(MJ LDHJHJ.
1963 Blanco LDH-X

0. emmol/L, LDH^LDH S 0. 4mmo:/L 1 • Ommol/L)

LDH-X . LDH-X 3. LDH-X

.
3-20)

1 2 . P-Atny) ; 3 5

S-Amy). Amy 1 2. 3. 1 2 3

90%. 5 Amy 1 2 3 5. 1 3 2 5 .
P-Amy 1 2, 4 6 8, S-Amy 3 5 7.
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.
(
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.
51 5-2 5 -3
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5-4 Diailo
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50, 000 30

PM-30 30,000 22

UM-20 20,000 18
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UM-2 1,000 12

UM-05 500 10

f
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RNA .
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-6- .( S , (), (
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7 . .( (
©.

3
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103—



. — b.

( a +b +C+d)

«•

5-5

2.

) PH8. 6

5-5b).

3. ( ). - .) .
(5-5C). ..

() ..

1

f

o\
\1/

/}\

\/

— 1#4—



( » .
. ., ,.. . .. .

(Sephadex), Bio-Gel) Sepharose) .
(Bio-Glas) Porasil) . . 20

5-7 —

ft)

*

« . 1

fi
j

(5/£ (ml/g

Sephadex Gio 40 '120 '700 '700 K0 2

G15 40 '120 '1,500 1,500 1.5 3

G25 100 300 1,000'5,000 100 5, 000 2.5 5

G50 100 300 1, 500^'30,000 500 10, 000 5.0 10

G75 40 -120 3 ;
000-'70, 000 1,000 -50,000 1215

G loo 40 "120 4. 000 '1C0.000 1, 000 100, 000 10.0 1520

G 150 40 - 120 5, 000 '300. 000 1, 000'-150,000 15.0 2030

G200 40 -120 5,000'600,000 1,000 -200,000 20.0 3040

* lg

40 (5-7 5-8).

5-8 —

(%)

* ( a)

Sepharcse 2B 2 20X 10* 40X 10*

4B 5X 10* 20X 10*

6B 6 1 X 10* 4X 10*

* S S

..
10*



.(

.
S) ( )

^ 2 .1SS (MWl7,000), 7.6S (MW

150, 000), 11. 3S (MW250, 0Q0), tRNA 4.2S, 3 rRNA 5. S

16. OS, 23. OS, T" X T, DNA 62. OS, 36.2 532.05
G) r/min(/ rpm

r (cm), r 5_e)

4jt
2 (r/min) 2

r

3600

RCF), g (980cm/s)

RCF 4ji
2 (r/min) 2 r

3600X 980

RCF = 1.12X10- s (r/m in) 2
r

30 j
25^

RCF

It

14

13
12-

11

10 H
s

8

7-

C

5 H

S

-g- 700000
C000 + 600
5000 -iGOOJ—
4000 -f 400000

000

1500

SCOO 3G0GM

2000 4-200000

1500 -?-150000

5Q000
40000

30000

20000

15000

5000
-J-

50000

4500 4 'r 45000

4000 '- 400GQ

3500 \ \ 35003

3000 - - 3000O

2500

1500

1400

7000
6000

3000

2000

1500

1000

1200

1100

1000

600

25C00

•20000

15C20
14003

1300 - - 13CC0

12000

1100O

10000

900 - 9000

S00 - - 8000

700 - - 70.00

6000

500 5009

5_6 r) 5-7 . r ,
cm RCF x rpm

/ .
g . RCF

rpm RCF
rpm .
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i

g 5_ 7).

3000r/min. 20, 000 25, 000.. 500,OOOXg (75,000r/min, r= 8cm). . .

•

DNA RNA .. (. , ,
.

" ". .

. , , ,
5-8).

(a) (b)

"—
' --^^;-^

'

S —

vavw

5-8

(a) .
(b)

Si.

RNA-DNA.
. .. " -. ,.

DNA ^
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*

(-) . Cr. ...( . . . .. .( .
.

( ). .
3, 600 721059&. .

CD ^ ©

. '

5-9

E

*

^
61

e-N- «
3- S 3- 9¥

-tRNA

g

A

P- -a-

A«

Procion Blue MX-R(
K

APO- g

»

5'-

»

S
a- 81 S

JS
—- ...
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51h,

5_ 9),.
).

5-9. ..
5-10).

..
split peaks) .

Werle 1967.
5-10

5-9

B..

m ?S

0. lmol/L KC1, O.lM PH 7.0 2mmol/L

s 5ra mol/L pH 5.5 100m mol/L pH 5. 5^ Jg lmg/ml

O.Olmol/L Tris pH 8.0 010—mol/L 10

»

O.Olmol/L Na,S,0* 0,- lm mol/L

0.05mol/L Tris pH 7.5 0. l0.4mol/L NaCl

0. 05mol/L KC1 pH 7.5 O.lmol/LB pH 10.5

.
. .

( , '' Tieing down), .... .
5-10), .

" .
®—.^ . . .
— 108—



5-3-

5-10

. 2. 3. 4 . 5-a.

5-b.

Enzyme Electrode) 5-11

e

2+H 2
~> + H 2 2

5-1
1.

M

.
5-11

Q H202

- ,

81

^ (
(

5-1
1 -

mol/L

-

L- 1- — 10
-4 10-'

L- SI 5X 10~ 5 -

L- 5X 10"*'~1-
D- D- — 10" 5 '

10"*'1-«
— 5X 10~ 5 ~1.6X 10 _|

10_*'-5X 10

-

1

5X 10 — *'

/?- « 10"*

fe •

um 10"' ~10

L-

n

10* ~10'^ — 10-''~10 _|

—
§
^

M
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.
L- ., , .

DL- L- -D-

L- . , .
.

. .^ ., Cu" Cu" ,
. . RNA

3 , 5_ DNA
to- -Y-

. ... .. . ..
.

MOnm
238nm ..' . (^ 250
290nm ' 260nm 28 011 111 260ntn

.RNA
260nm MOnm 2 . DNA MOnm MOnm 1 . 9

.
— Ill



^. .,
450nm

g. £.
5-12.

. . ^ nm

5-12

. 60

ii ^ii S li .
.

,

(Radioimmuoassay, RIA) Berson Yalow (I 959^ ^ . ^^. RIA ^ ^ .& 10 S^. .( & (Ab) *Ag) Ag), *Ag Ag

Ab

AgAb=^=*Ag+ Ab-h*Ag^=**AgAb
3As Ab^

"Ag> Ab *AgAbii

Ag aAgAb

Ag ia . ^ Ag
•AgA'o 0, ^ () •

*AgAlj

Ag 5-i3).

AgAb^ .

A

g Ab

501

40-

30-

20-

10-

<» ^»

!\
o

\
^a
Agtta

\
* O.DCd 0.632. 0.128 0:5 2

5-13 Ag*
5Ag . S

34% Ag K 0.123

k,

*Ag + Ab^=* *AgAb (5-1)

— 111—



k, fc, .
K=-k.= C'AgAb)

k, *AgAb
Ab Ab, Ab,=*AgAb+Ab 5-2),^ = K<CAbJ-C*AgAbD>

A4^ =7
'
*Ag *Ag, = x,

*Ag =Ag,-#AgAb=~^_

(5-2)

(5-3)

C«AgAbD =^7

5-3), ,
y,+ K;cy—KAby +y—KAb = (5-4)

5_4 ) RIA .(
RIA

1. D ^
D , .

2. *2: 0) Ag; (D *Ag;

'Ag; ® *Ag . "C H.:

"

S
I'" I "C H lm mol '"1 'H" C^tb

1

9 , 250 2,560. 33 O.tnCi()

®

m
I '" I.

1

U

I T+) 801009&, "'I 1520%)," 'I . .

.
5-12 5- 13).

5-12

65

(0 (mg) u/ml u/mg-Pr u(7f)
-

<%>

10 0. 3 3X 10* 5 16.

C

5000 100 1

^
0. 02 1.5 3X 10* 1500 1000 3000 60 ~60
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5-13

~~~~~

~~~~

M̂

*CTA CTA /mg*Fr

5000 100 16 1

—3000 60 1000 60

DEAE- 1,500 30 5000 310

724- 1, 350 40,000^50,000 25003, 100

• CTA

^. .

(-)

1. N- '
N- N-

.
2. . .. '.(
1. EB) ' MOnm

50100' pH. '
O.Ol^g/ml. . DNA RNA

.
2. DNA GC G+C)% DNA A T G C '

A-T G-C), A-T ' G-C '
„ GC DNA G + C) % DNA

DNA .
G+ C) % .

(1) DNA .
G+ C) .

(2) Tm) .
DNA CsCl) GC T.Tmol/L CsCl

DNA CsCl, , DNA

. G+ C ) %' '
DNA G+ C) %.

114—



&ii DNA 260nm, , DNA Tm. Tm
DNA^ Tm DNA GC GC , .

j'DNA Tm G+ C) <%>,

DNA G+ C) % .

Cational Carbocyanine)

Stains-all).

CH 3

_CH=C— CH
Br"

RNA DNA.
0.001 2% 5% 25% O.lmol/L Tris-HCl(pH 8.5). . SDS

25% 1836 SDS.



6 70%

17KJ(4

2 % f

,.

30^

"
C H, ..

1. . .. . .. ^ .2-.
2. 210 210

. . «

C

S2H 2:0„.

3. .. C.HwOsh....
116—



. .
S

P- D-

N- 3 4.
COOH

HCOCH,

P-D- N-

.
A B C A C

N- C-4 C-6 A •

COOH CH,OH

P-D N- -4-

A

A .

^

A .
GlcN) HUA) a-i,4 4

„'. 90% GlcN, 10% GlcUA); NHSO,_
NHAc) .

o
-

H

Li

i

— 117—



CH^SO-

/I °\
1/ \l

HNSO:

GlcN

O

-o-

\
COO— \
OH /'
s! V

o

CH^SO
I

_

A
/
\ OH /\-.<.

OSO" HNSO"

IdUA GkN

7 coo-
OH /

\i \/

OH

IdUA

CH 2OSC 3

-

O J;
~~ 0\

coo-

\/
A
OH

7
A o-

\ o'
OH O

HNS0
3

GlcN

A
V
l\ OH
I \l

CH 2OS0 8

"

0\

OH
GlcUA

HNAc
GlcNAc

O

^. ,
. 6-1.

6-1

Hurler I

Hdde I

Ssnfilippo 5(
Morquio I\f(
Sehe;e Y

M.ircte..ux-Lamy \

Slj ^

DiFerraiite H

3 a^
.^

^^

a

* t*,

^

a-L- th g|

KES^

rsir^
N- m;"J

ES

ot-L-

»

N- 31
4-

-6- 55 is

mm

• b p-

+ N-
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^
3

a- pH 67),
a- i, 4-

^

^̂
a-

, a-

10&^ a- 1,6-
o o
o-o c-i, 4^mmmm^^

- 6

6-1

a-

a- a- 1, 6- a-1, 4- a-

(['16-1) 6

J

P- P-1,4-

P-1:4-
%

^ ^^ ::IS 100,

(110)D- 100)>D- 4S)D- 1 9)>L- (15»
L- |i (9)

•,
-,…
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(ouabain)

Na+

—
Na+

ATP "" Na+ K+-ATP
Na+ K+— " 6_2 G)

" Na+ ""
Ouabain) 2,4- 6-2)

C 2

+ (()~>

<

^CO,+ H,0+ (

^
-

12

ATP, ATP

1.

(0 1,6- F-D-P):

120—



6- G-6-P), 1

ATP I- G-
1-P), 6- ATP 6-

6- F-6-P) Mg2+ 6-

1,6- FDP FBP), 1 ATP

1 1,6- 2 ATP;

1 ATP

^jF^mmm^—
2)

A TP Mg" (1') ADP\ "^ I si4lgfe

, _Z=t 6- —^»
(3)

Hif0 A

6-

(13)

ATP Mg (4 ) ADP\

y

>6- ;= M, 6-

2

(14)

(2) 1,6- 3-

1 1,6- 2 3-

96%

3- 3- e

1 1,6- 3- 1

2

1CK.0®

-*2C=

3CH,OH

6

®OCH
5

- : CH,0

1,6-«

(5)

(6)

i

o
»

4C—

H

5CH0H 3- U f4

(3) 3- 3- 3-

1
1,3-

I (NAD+) I (NADH+H+)

3- P) ADP,

ATP 3-^ 2- ';

1 ^
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ADP, ATP^ , ATP
1 3- 2 ATP

O
/ COO COOH

H NAD + + H 3P0 4 NADH+ H+ H ' OH ADP (s) ATP „ •

nT_T

H-C-OH^- \ (?) ^ —
H-?-0H OH

I
3- ch 2o® 3_ cr: 2o®.CH 20®

3- 1,3- 3-^ ..

COOH

CO
II

CHa CH 3

2-

(4)

3- NADH+H+

COOH m A r^rr , tt. t k m COOH

CHOH

~~.H-CO-®
I

CH,OH

(10) H 2 900H ADP (n) ATP 900H
.Mg"Z \Mg"Z ^ =

c=o
CH,

NADH+H+ NAD+
'1

CH,

NAD + NADH
NAD+ e

6-3,

+2H3P04+2ADP~~>2 +2ATP + 2H 2 ^
6-2 .

6-3 2mol 2mol

ATP; f 3molATP

6-2
'

m

(1) - »

»

H,P0 4 (8) 3- ^ ^ ADP. MgI+

(1') ^ it ATP. Mg 2 + (9) n§^ 2. 3-

(2) ^ Mg i+,l,6- g?B (10) Mg' +

(3) (11) ^ K+, Mg J+
. ADP

(4)

K

ATP. M s
2 *

(12) Sli NADH+H*
(5) ^ (13) -6- S|

(6) (14) e
(7) 3 - NAD+, H»P0 4
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CHaOH OH»OS OHaOH

2ATP 2ADP & 3"*

6-3

3 8 ( 3 6) mol ATP,

2.

3.

6-

1- D-

UDPG:l- UDP- 4- UDP
UDP 1- 6-4),
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i

: co 2

s

CoA CoA

C0 2

H

20
, 3

6-5

1.

(1)

NADH+H+
NADH NADH+H+ 2H

H

20, ATP
(2) CoA: ^ "':7^' : '' '':.t^7

^nuib

—^""^ •OfcColQ 0̂0*'^'

2

LDH+H+
|

©

^^
6-5

CH.OH

H0 /\ °\ H
\/ H \|
|\ OH H /\
H \| \/ 0H

1

H 0H
/

UDP^
1- —UDP

CH.OH

HI

HOCH s

'H CH\|
\| [/l\ATP

H
I

I 0H\
OH H \

\ H
\!

H /i\ATP
/ 0H\

—I \
OH 6-

CILOH

H

CH 2OH
——0

H

!\ OFi HO |
HO \| 1/ OH

I-

I

H

1

i

1-

6_^^^ 6-

1,6-

i

ÂTP

1

3- —
S-4

HKO

H

r-124



4^ A
^

CH,C0rO00i !H + H:

S

CoA—MMMffl^. >CH sCO~SCoA

Z \
NAD+ NADH+H+ CO,

A

A

TL ^^

TPP) NAD + L) A (CoA—SH)

(FAD)

M

S
2+

CoA a <x-

a- a-

(3) Krebs

a- ^ A)

m a-
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6-6)

2 C0 2 4

11 ATP 1 GTP (GTP+ADP—GDP+ATP)
12 ATP

6-7

OEsCOCOOH ,
nsC

CH2COOH

CXDCOOH

K

CoASB

^ OffaCOOH

O(0ffiCO0H

GH&OOOR

CHjCOdH

Ah(OH)CO0H

CH^OOOH

C-COOH
ii

CH00OH\ H»0

.OHCOOH
II

OHOOOH

CHaCOOH

OU00OH
CHCOIDCOOH

Cfl,COOH
I

C3H2COOH
ooAsn

H3P0*

GTF
CoASH

GDP OH2CO-S0^/
(4)

|l RCbA
2H OO2

OHaCOOH

OH3

CO-OOOH

a-

•0fi2000Hi

ICHCOOH I

Lcocooh J

m 6-7

(1) CoA CoA+
+H 2
~> +CoASH ( CoA CoA,

CoA),

(2)

6



6-3

(1)

tv< J £tx Iff Fe l +

(3)

»

NAD+, Mn2+

M

g
: +

(4) a- K jTPP, NAD + CoASH.
\FAD. Mg

2+

(5) GDP. HjP0 4

(6) FAD. Fe ! +

(7)

(8) NAD +

H 2 +H 2

+H 2 H 2

(3) a-

+NAD+ (NADP+)~~>ct- +C02+NADH(NADPH) + H+
NAD+

ADP NAD+ ATP NADH
NADP+

a- P P-
6- 7

NAD+

(4) a- CoA: a-

ct- +NAD+ +CoASH~~> CoA+C0 2+NADH+H +

a-

a-

(5) CoA

CoA+GDP+H3PCV^~^ +'GTP+ C©ASH
GTP

ATP
GTP+ADP*~~^ATP+GDP

(6) FAD)

+ FAD^ ^ +FADH:

(7)

^+H2 ———
(8)^
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+NAD+^ > +NADH+H+
(6-8)

(1) 1

2C0 2 4X2H(3NADH+ 3H ++ 1FADH2)
11 ATP, 1 ATP,

12 ATP
(2)

IF. 6-8

6-8

2.

(1)

38 (36)mol ATP ( 39 (
37)mol ATP, 2( 3)mol ATP, 1819

ATP 6-4

ATP

Pasteur Effect)

HI

ATP

(2)
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6-4 ATP

^ I
ATP

38 ( 36

* 2(NADH+H+
) 2X2H « 4 6ATP .

* 2(NADH++ H+) 2X2H 4

6ATP. .
a- : , S-

NADH+ H+, NADH+H+ NADH+ H+
a- NADH+ H+ 2H

ATP. ^ NAD ct-

a- a- FAD ot-, a- , .
a- FAD a_ NAD

) , NADH+H+ FADH,, 2 ATP.

38 ATP. 36 ATP, ct-

NADH+H+ a- FADH 2 , 2H 2

ATP. <x-

CH 2OH CH,OH
I

NADH+H+ NAD+
|

C«=0 \ / — HO—C—

H

:H 2OPO,H CH 2OP0 3H 2

a-

1

|

r
CH 2OH CH tOH
I t

a-
I

C-0 / ~~\ HO—C—

H

I
FAD2H FAD

|

CH 2OPO,H t
'' CH JOPO sH J

]

~»3-

G-^ ~>1,6- »
2X3- +NAD++H,P0 4

—*1,3- +NADH+H +

2xi,3- +ADP~>3- +ATP
2X +ADP~> +ATP

2X^ +NAD+ + HA~>^StCoA + C0 2 +NADH+H +

2X +NAD+~>a-S +NADH+H+
2Xa- +NAD++CoA~~» CoA + C0 2 +NADH+H+

2X CcA+ADP+ H,PO*~> +ATF +CoA
2X +FAD~> +FADH»
2X + NAD+~> +NADH +H+

-1

-1

3X2(^2X2)*

?X2

1X2

3X2

3X2

3X2

1X2

2X2

3X2

1
CoA

i

C0 2+K,0

I

%
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2H + K0 2
~>H 2

2ATP
NADH+ H+,

NADH+H+ .
2H NAD+ NADH+H+,

3 ATP -
a- NADH+H+,

3 ATP.

NAD* -

NADH+ H+
\7

a-

> NAD—

"~> NADH+ H —

3ATP
a-

NADPH+H*

«

I

6--^

6-

3—

ft ,

NADP

6 -

•nae»p*

NADPH+.H*^ co, !

s- S«

5— 5-1¥»

NADPH+ H+

-

#
1. 6-9)

6- . 6-

_& 6-

6-

5-

5- 5- 5-

5- 3-

6- . NADP+( n) NADPH+H
I).

•2.

CoA.
^

ca+fto+

6-9

(
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(1) .. 5- . 5_.. .
(2) NADPH NADPH

E NADPH.

. NADPH

NADPH (GSSG) (GSH)

NADPH, G-SH ^
(SH) () .

NADPH+ H+ NADP+
GSSG( ^^ -2G-SH(

NADPH G-SH G-SH ^
(SH) .

6- , , NADPH, G-SH. 6-

6- 8-

GSH .
'

5- .
I

6-

i

1-

i

UDJ>p( '

/2NAD +

UDPG
>2NADH+ 2H +

UDPGlcUA(
i

1-

I

D-

/NADPH+H+

\NADP +

L- —
/NAD+

\nadh+h +

3-^"'L-



L-

/NADPH+H*
( L-
\nadp*

c

/NAD*

\NADH+H*
D-

i

5-

1

(UDPGlcUA), "" H,
UDPG UDPG .

,

0:

HN CH
I II

=C CH

H ~~1

HO

CH 2OH
H

Nx O CH,—®—

O

\
/
H

HO OH
UDPG

l/i
OH

H H

2NAD^
\
\

2NADH
+ 2H+

I I H
OH OH

JDPGlcUA

UDPGlcUA
* C... "" UDPGkUA.. .

( ) .
L- L- .

NADPH+H+ ( NADH), NADPH+H\.
. 6-10),

— 432—

3H

H

H

o

ro

H

1



I
~

2 NAD'

2 ( NADH+H+ y

3NAD+

3(NADH+E+
)

UDPa

- -
-®"

I

•G-S-p »-F—I,6-: P-

|,NAI>P»

NADPH+H*

6-

13
NADP*

8- II

m

'StCoA'

CO.
+

NADP* NAD

5"

1 ^^^ -""

I

UDP—

•

-
2(NADPH+H+

) 2NADP+

UDP
-«£

2 NAD*

I
*l *

6-10 ^ .
H

100

200400

cc-1, 4 6

1. 6-

ATP ADP
\ Mg^ /~

(̂
—6-

,
2. 1-

6- — ^ —1-
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3. UDPG)

CH,OH

D 1 1

+H0—p0—P0— P— —CH

o

l-wss
cr o" o_

UTP

1

0.

o
II

CH tOH
-0 O I o

II »

O-rP

O

HN
0

—CH,

+ PPi

UDPG)

UDPG 1- UTP) UDPG,

PPi)
4. I

"
UDPG ""

a-l, 4- "" ""

CH^OH CH2OH CHjOH

hJ-OvH H Ujr-O^L

H OH OH OH
UDPG

6'~7
UDP-

1 iS

B

H OH H OH
'(Primer)

«. 4

»

iX^jC^wC^wC^C^-
6-11
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67
a-1,4- a-1,6- 812

6-11)

1 2

6- 1 ATP, 1- UDPG 1

UTP(UDP-fATP->UTP+ADP), 1 mol 2 mol ATP
# 6- 6-

1- . 1-. , 1- . 1-

( 6-12).

^Sil,ATP'

- »»,ATP

"••6-

k

S 91

—•6-

-

«

,^
1-

R

ATP.Mg2*

6-

i,6-r«

«ATPMg«*
(1)

-R?I

'

B

G UDPGal

1- §tt— 56'

-6-»K@|(fF),

6-12

UDPG, » UDPGal«

K » (2) -4-

»

a-1,4- 1-

a-1,6- 4 1-

6- -6-

a-1,6- 1,4—1,4)

a-1,4- 1,

6- 6-13
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n (I

e113

^^^!® -6-0 (^

\ t i
- I

^ 1,4. l- J mm
OVHzO

fL

^ I -

O© ^^ O-Of-a-1, »~«0~1,6

6-13 6-14 Cori— —^—— Cori 6-14)

•

(

1.

02

CO, 6-15)

2.

- 6-^̂
" "

CHj -

II

CO~P03H2

GDP+COt

XT'
STP

COOH
^^

ADP

S

ATP ADP+HsPOi
C0»
—A

COOH
fl^^a

6-15 ^

CH2COOH
I

COCOOH
$^
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ATP ADP
\ /

.

ATP ADP\^

7

/ _6-\
H,P0 4

H^O

=6- 6-

^

• 1,6-

»/ \
H,P0 4 H,

1.

a 120

40 3040

200 150

12

2. ,

3. cc-

4.44
6.67m mol/L (80120mg/dl)

(-) '
1

2.

(3)

6-16

1.

co,
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2.

3.

6-16

1.

510%),

2.

8̂.889.99m mol/L (160l 80mg/dl)

&
3.

3 .8 9 4 . 44 m mol/L (70 80mg/dl)

""

P

a-

^ 6-5)



.

P,
3.333.89 m mOl/L(6070mg/dl) ""̂ .

,?. 2. 48 m mol/L(45mg/dl),, ' "" ". ,

7. 22 m mol/L(130mg/dl) 8.889. 99 m mol/L

(160~180mg/dl) . .. 200g, " "
^ ,' ^".

6-5 ^&
1.

2. ^.

3 .

4.

5.

1.

2.

1.

2.

3.

1.

2. 3»)

^
1. )
2.

^

3.^ 0. .

g

^
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• ". .. P .. .. ,.

.' " ". ,.. " ,
'. " " , "

. ' .
."

. "" '"() •" ).

. • . ".
" " " "." ". . "

". " ".

. P- .
P ..

" ". " *.

, , , 7. 22 m mol/

L (I30mg/dl),. . ..

100g 0. 333 g 50% .
0.5.1. 2 3 .

6-17). ...
6-17 8.88mmol/L

140 —



(I60mg/dl), .
2 .

.
.
7JC .

(

>

g #
60 90 120 150 180

flifKC

6-17

.

.. -6-., 6-6.

6-6

I Von Gierke G-6-F

Pompe a-l,4( 2

I Cori( . I

f[ Andersen( 2

V Mc Ardle . . -.

M Her I

M Tarui

H

V

b SI

K

'

.
2, 3- (2, 3-DPG)
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r
3-PG -

I

1,3-DP;

\

\

1,6- B

85 SSR

. 2, 3-DPG, Hb) ,
90%.

9095% 510%
ATP

-" . ATP
Na+ K+. ATP

. 1,3- 1550%

2, 3-DPG, 3-

2,3-DPG ^ 2, 3-DPG, ^

\

6-18).

DPG ) 2, 3-DPG .
3- 3-P-G) I, 3 - 1, 3-

DPG

3-PG

as 2,3-DPa

2,3-DPG

i

6-18 2, 3-DPG(2, 3-

DPG) 2 , 3-DPG 2 , 3-0?0 3-.0 2 , 3-0?0
1) (2) 58. 5KJ, .

COOPO aH.

H-C-OH
CH,0—PO,H

• l, 3-DPG

(0 COOH (2) COOH

DPG HCOP0 3H, 2,3-DPG CH—OH
I

~~7~~\ >

I

CH JOPO sH J H 2 H 3P0 4 CH 2OPO,H,
TPG^

2, 3-DPG 3-PG

2, 3-DPG ATP 2, 3-DPG ADP H,P0 4

2, 3-DPG Hb O, HbO,, .
2, 3-DPG

, .
) .

. .

• .
A,

-6-

. Rb, 8 6-

S 12 ;,.
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()

. .
= . .. .tt . .

^^ ,, . . .
]^ ,.

() . (Atrac-Tylaside),

a-( ) Ca-(Methylenecyclo-Propyl) Glycine^

AA, ^ Resibufogenin) .. 150250mg/k g ). . ,
.

(cAMP).. , ,.

^ .. .'

Atnelliri) C,

^ 3
$ 73 ,.

. P ^, ,^ ;^ , ,

.

.
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.
. .. . D,„

. . .
(6-7), ..
. " -.
Cai+ . " "

6-7

|'

92 58 47 32 31 31 27 22 21 18 15 15 14 13 18

52 11 23 16 25 10

91 37 35 35 19 1 1 13

235 106 105 83 42 27 25 21 47 15 15 19 26 18

6-8

K

« g

" '
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. €
(Streptozotocin) ... 65 6-8*

1m. hi t» K

— 145—



.
1. .

II

CH,—0—C—R,

II

CH —0—C—

R

2

I

1 1 ^
CH 2-0-C-?v 3

1^1^
R: .

(1)

CH 20H

CHOH

CH OH

(2) R—COOH
(24) 610) 1226) ..48 1014

1618 .
25% 6% 50% . 7-1., ,( ).

»
"

. 1%

2. .
(0 . ,
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7-1

2(c ffi

4 CH,—CH :—CH»—COOH
6 CH 3—(CH 4—COOH
8 CH 3—(CH 2 ) 6—COOH

10 CH 3— (CHt) 8—COOH
12 CH 3—(CH 2 ) 10—COOH
14 CH 3—(CH 2 )i,—COOH W
16 CH ,— (CW 2 )

,

;—COOH
18 CH 3—(CH 2 ) 16—COOH

CH 3—(CH^ 22 -COOH
24 a- CH (CH 2 ) 2 CHOH—COOH

18 1
1! (A 9 CH 3—(CH,) 7

—CH=6h—(CH 2 ) 7
—

18 2

A 9 '' 2 CHs—CCHah—CH-SH—CH,—

CH=CH—(CH 2 ) 7—COOH

18 3 A 9 '' 2 '' 5 CH 3—CH CH =tH—CH 2
—

20

CH=CH—CH,—CH=CH—(CH») 7—COOH
4

(A 5 "-' CH,—(CHih-CH-'dH—

CH,—CH=CH—CH,—CH=CH—CH 2—CH=CH—(CH,),—
COOH

.

.
.

HOCH.CH.NH,

HOCH 2CH,N (CH,),OH

a
HC—0—CO—R,

P
HC—0—CO—R,

i O
I
a

II

H 2C—O—P—O CH,—CH,N(CH
3 ),

H I

OH OH

.

a-

^^ 1^ R,

.



H tC—O—CO—Rt
H—C O—CO -

H 2C— 3 P—0—CH,CHNH
L '

-

^ ^^^ ^.
HC 0—CO—R'

HC—0—CO—R"

I 'i

H2C— — P— —CH 2—CH—C H

OH NH 2

a.

.
R

CO

CH 2CH 2N(CH,),OHCH 8(CH :) 18CH=CH—CH-CH—CH :
— —— P—

OH I OH

"

(2) .
1G 13 17 @' 10 13. n

3. . ^ 65%

^, ( ).

i—i,

Z\R—C—
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r-2.

7-2

0S? .

S

. 24

S

21

2iCH 2OH

CO
H0 OH

1. 27^mm
2. 5,6««

3. 30 100, 130

1. 24

2. 17f-

3. 1012)3-

4. 3c, 7a, I2a-fi&

1. 21

2. 3 4,5«
3. 10i9,13j9-

4. n^CO—CH, &

1. 21!51

2. 3 4, 5

3. 10, 130-

4. 11/?, 21. 17a-

21 1. 21

2. 3 Em, 4, 5

3. lO/9-lf 13^

4. 11/?. 1

19 OH 1. is? »
2. 3ffi 4, 5

3. 10p,l 3 ,5-

4.

— 149 —



EB?

a

© I?M t &̂ 13 0H
18

1. 186 8?

2. A
3. 3^17/3

no

1.

10%20%

5%, a

2. S, 1

37. 7KJ (9 1 fi (17KJ,

4 , 1.2

^
A D E K

"0



pH 1.52.5, pH 6.37.0,

1 3 , 2

70%) 20%

A B C D A
A Ca 2+

2

(P

B C

D

A,

A,

H.COCOR,

RjOCOCH

H^OCOR,
H,0

H.COH

CHOCOR,

H 2COCOR 2

H tO

H,COH

:

CHOCOR,

H,COH

A
i

CH-

H,0

B
I0—COR,

HXOH

HOH

H 2COH

R,OC—O—C H

I

CH,-

O
H

O— P—

COH

O—CH a

r

D

-CH 2—N— (CH,),

OH
— 151 —



H,COCOR,

R*°C0(
f

H

A

I II

H 2CO—P—0—CH 2—CN 2—N(CH,)
OH

H 2COCOR,

HOCH
O
I

H,CO—P—0-

OH

OH

-CH,CH 2N(CH+R,COOH

OH

B

48

•

1. . "f^
—. ^ Mixed

Micelle).

.

S ^
.

3. I

—. Chylomicron, CM)

; 4 9%) 159&) 0. 6 2*) 85 95%).
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(Triglyceride, TG) (Phospholipid©, PL),

(Cholesterol, Ch) Cholesterolester, CE) Free fatty

acid, FFA)

1214 7-3

7-3

m
1 mol/L g/L

4~7(5)

1.52.5(2)

0. 11 ^1.24(1. 1)

2.8'^6.0(5.2)

1.8--5.2(3.7)

1.0-^1.8(1.4)

do

^
^

Lipoprotein)

^
^
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Ox m)

g/ml)

Sf

*

CM

80500

<0.96

>400

VLDL

25'

0.96'

'80

'1.006

20400

P

LDL

2025
1.0061.063

020
3

HDL

H
6.5~9.5

1.063^1.210

*

/

2

98

80~95

6

4

1

3

4050

90

5070
15

15

5

10

20

80

10

20

4550
8

4042

50

SO

5

25

20

5

15

11.5

:
|

* Sf 1.0S3 NaCI 26'C iSf-lO-Ucm/s/dyn/g^

1.

D)

(0
a-

P- P- a-

A 3047% ; P- P-
4868%) P- a-

P-

a

2- 416% P-.

£ cUik

&
cm) em a

7-1

(2) :
7-4

()
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;I

CM, d<0.96g/ml), Very low density

lipoprotein, VLDL, d= 0. 961. 006) (Low density lipoprotein, LDL,

d-1.0061.063) (High density lipoprotein, HDL, d= 1. 0631 • 210),

7-4

VLDL LDL IDL
d-1.0061.019) VLDL

HDL 2 (d=l. 63

1.125) HDL 3 (d=l. 1251.21 0)

2.

(1)

CM 8095<^,

1% VLDL
50-70%, LDL

4550% HDL
25%, 20%,

5%
(2) Apolipoprotein, Apo) :

18 Apo A B C D E

Apo A A-IA-nA-IV ; Apo B

B

48

B

100;

ApoC C-I C-n C-ffl HDL
ApoA-I A-n, LDL Apo B lco , VLDL Apo B 10o Apo

C-I C-n C-m E, CM Apo B 48
7-5

7-5 ^)

CM VLDL LDL HDL

A-I 67 ..

--

A-I 4 22

B 48 23

Bioo 37 98

c-i 15 3 2

C-I 15 7 2

c- 36 40 4

D a
B 13

Ape A- I

I LCAT), HDL Apo C-

II (Lipoprotein lipase, LPL) CM VLDL



Apo C-ffl LPL Apo B103 Apo E LDL ^Apo

E LDL CM VLDL Apo D

VLDL LDL HDL 3

•3.

(0 CM): CM^ 8095%,

Apo
B 4 , ApoA), 80500nm CM

CM HDL Apo C Apo E, Apo C-n '

. ^ If^ LPL, CM @,^ CM Apo A Apo C

HDL, CM 90"?& Apo B" Apo E

CM Cliylomicrcm remnant), Apo E .
CM ^ CM CM
. 515 56 CM,

^

1214 CM, I LPL Apo C- n .
^^ £3

7-2 ^
(2) VLDL ^ 5070% &^^ .
CM VLDL HDL Apo C, Apo C-n '
f3 LPL, VLDL ^ Apo C

HDL, HDL g InlermecHat'e density lipoprotein, IDL).

IDL Apo B, t Apo E. ^IDL

IDL LPL HL) Apo E SHDL.

^, ^ Apo B 105^LDL, VLDL

612

•



^
7-3 VLDL

(3) ^- LDL^VLDL !fl i 50^,

S. LDL K,
24 LDL!] ( ^ ) LDL

W Apo B1M Apo E ApoB E.
LDL 5. ]1. K ^ (ACAT)

A LDL LDL^. LDL

^ 300800 mg/dl 20

G LDL ^
LDL fl .

(4) ^ IiDL HDL ^ Apo A (A- I A-n)^^ (LCAT) Apo A-I^ HDL
2 0: 3 ^ .
HDL HDL. HDL HDL^CM VLDL . Apo A- 1 A-n ^2

^LDL

7-4 LDL

— J 57-^



HDL" HDL, CM 7LDL"j
:

;:i ,7, LCAT LPL Apo C-n.. HDL . HDL
35

LCAT Apo A- 1 HDL !S
HDL

HDL

. HDL , . , HDL
HDL, HDL 3 .

(Life style, ) . 7-5.

7-5

1.

616mg/dl, 23
25 g 50S0^ ^

, ^^^,



2. a-

CH.OH ATP ADP CHOH NAD* NADH+ H+ CHOH

CHOH \ / C=-0HOH

Oriu
CHO

(Jhoh

(1h,—o—po,h

J TT „^ TT
a- JCH,—O—PO.H, CH,—O—PO.H,

a-

OH
1~ CH sCOCOOH ~> CHCH—COOH+

CO,+ H tO+ (
S-

3. A
3- A,

(0 A
ATP

A

R-C-OH+HSCoA CoA
-.r-cSCoA+ PPi

I / Mg" \ I

ATP AMP

•(2) CoA : CoA
Cartinine, 3- -4- .

(CH,),—N+—CH CH—CH,—COOH
OH

CoA .
CoA+ +HSCoA

. I,

HtCoA n

CoA. CoA .
7-6.

(3) CoA
P-

=-159—



M.~^-"T^t ^^^-SjJia^ CoA
AT?

HSCoA

C<,A~SH

7-6 CoA

P- CoA CoA a p

3 CoA, 2H FAD
FADH:o

a P CoA 1 P- CoA
3- ^ CoA P- CoA P

-

CoA 2H NAD + NADH+H+

© P- CoA 1 A a P

CoA CoA
CoA,

CoA 3 CoA P~

7-7

<=• R—CH8—CHj--CHi—CO SCoA

U)|Cfadh,

P.-CK,—CH--CK—CO SCoA

R—CH,—CH—CH,—CO SCA
OH

R—CH.-C—CH2—CO SCoA

O

SCoA^^CH,COSCoA

nad4
*NADH+H+

8

o

CoA

««,p" CoA

7-7 CoA P-

(2) ct,P-^Co.\* S 0) P- HCcAJlfiSi6(0 mmccKvtim
(4) ^-mmmm^m

16 g ^ ^ 7 p

8

CoA, 7 FADH2 7 NADH+ I-

i

+ U FADH2 ^
2 ATP; NADH+ H+^ 3 ATP; & CoA

CO,, 12 ATPo ^
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7X(3^2) + 3X12=131ATP, 1 ATP, 130

ATP ATP ATP 2

4. P CoA,

C02 H2 3 CoA

CoA P-

(1) CoA

® 2 CoA CoA
CoA P--3- CoA (HMGCoA)

CoA HMGCoA
(D HMGCoA HMGCoA CoA

P- 2H

r

s§

f

A

t

acajCX)~scoA" cu3co'ch3ooscoa(r gfett a)

( BS A)

OHsCo'v-SOoi.|

\ I

OH

EOOC-Cl-Cr-fc-^HjOO^ SCoA (HMG00A)

CH3
,

OH

CvA-CHjCXXDH OH^OCEjCOOE

& IK St^

00,

CHC—CH

<H

K

C

7-8

HMGOA,
/

(2)

ĈoA C 2 CoA

^^ CoA

CoA CoA;

161



ATP A ^ CoA
P- P-

2%

CH,—CK—CH:~COOH

OH

NADH+H+

CoA-SH,ATP\ /CHjCOCHtCOOH

1C

^ SI

PPi+AMP CHjCOCHiCCWSCo

«fe!6l|
CoA~SH

ZCHjCC-SCoA

PHS

SCoA

CoA SI

fO, + H,0-

.

7-9 '
(3)

@
0.050.85m mol/L 0. S5mg/dl)

2830%, P- 70%, 2%

11.9m mol/L

^ P-

^
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1.

(1) CoA NADPH ATP

89

CoA CoA

7080% CoA CoA

CoA

CoA

CoA

CoA

CoA ,
NADPH+H+

TO
\

*

C02 + NADPH +H*X p^^FT^

NADH+H+

+

ÂTP
CoA

CoA

^C03 /Hl°

CbA

7-10 -
(2)

® CoA CoA CoA

CoA

CoACH,COSCoA+ CO- >HOOC~CH,—COSCoA

ATP ADP+Pi

(I) ; CoA CoA

•

Acyl
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carrier protein, ACP)

P- ct, P ^
7-11

(3) CoA CoA

ACP
V

SH CoA

CoA

ACP
ACP C02 P- SACP

(D P- SACP NADPH+H+ 2H, P- SACP
(D P- SACP 1

H

2 a 3 SACP
NADPH+ H+ a P SACP SACP
7-12

SCoA SCoA

i
ACP-SH ^. SH /

S— i+C0 2 CoA
s—Acr^M^—

/

/^rt\

7-11

lACP—SH-
SCoA

S—ACP

co:

CH,—C—CH 2—C S—ACP
S—ACP

NADPH 2

0H

CH 3—CH—CH 2—C - S —ACP
-HaO

I

a, P
V ,

'

CH,—CH—CH—C - S —ACP
NADPH, j a ^

CH,—CH t—CK 2—C S —ACP

7-12 ^
2 4

CoA 7

2 SACP
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CoA+7 CoA+i4NADPH+H+~>CH 3—(CH,)"—COOH+7CO,+6H0+ 14NADP+

(4)

(181, A e) 18:2 A 9 ' 12) 18:3
9 l2 I6) 20:4 A 5 ' 8'"'"),

A

9 Desaturase)

2. 2 CoA a-

ex-

CoA

CH 2OH

CHOH + 2R'

PO,H,

-SCoA .

CH 20—COR

CHO—COR

CH 2OH
R—

C

II

O

'SCo A.

CH 20—COR

CHO—COR

CH 20—P0 3H,

CH 20—COR

CHOCOR

CH 8OCOR

H,0

a- CoA

Prostaglandin, PG). Thromboxane, TX) Leukotrienes, LTs)

30 ,
^^ . pg a
. 70 TXA,) . PG TX
LTs .

(
(Prostanoic acid)

" R, R,). 7-13.
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9 8 6 5 3 COOH R,

11 12 15 1714 15 17

(20:4"""'"

7-13

PG 9 PGA B
G H I, PG A. E F. C D, E, F

O O O

/R,

R
/

\

R,

AR

OH

O

OH
A

R,

R,

OH

O R,

F

11

G

D

O

\AR|

E
COOH

OH H
H

R,

I

PGG, PGH, PG PGI PG,

(Prostacyclin).

R, R, PG 1 2 3 . 9

OH a P. a. PGF laPGF,cc .
COOH \W\C00H \W\C00H

COOH

11 13 ••11 13

OH

.

PG F,a PG F ta(

COOH

A



( .
B. C D E LT A B C D E). LT .

4. A,

COOH

iCH,

14 15 17 19

K (LT K)

(-)

PG TX .
PG, TXA. n

A,

PGG, PGH,. PGH,

PGF,a PGD, PGE,, PGH, PGI,( PGi,.

PGH, TXA,.

r

^^o>

O-ryw^COOH

OOH
paaa

OH -^c^S^S^

PGH, \ os
PGr*

coonVvyw

OOOH

O OH
PGDy

OOOH
OH .oh

PGE
OH
TXAj

7-14 PG, TX

(=) ^
5-Hydroperoxy eicotetra-

enoic acid
'

5 -HPETE ), ,^ /,)
33 LTC4 , y- LTC,

LTD 4 LTE 4 . LTA, LTB«.

— i«7—



J

C5-HPETE)

1 9 ^ 05H COO'

14 6H*A (

CH2SH

CK-C-N-CHzCOO"

^"^"^H I

V
J

HO H ' coo-

ck-c-n-chk:oo"
b H
o

NH-C-CH2CH2-CH

*c4

Q H^ coc

-
'COO"

CH"C-N-<H2C0O-

NH3

\__/\/\/ CH-COO'

NHj*^

E

4

7-5

(-)

PG cAMP cGMP PGE 2

PGE 2 PGA,

PGE, PGI 2
PG

PGF 2 cx .
PGF 4a PGF 2a .

PGE 2 PG"
168 —



) ^^ ,
cAMP .

()
TXA 2 PGI 2

6£ 2 TXA^n PGI 2:' .
PGI 2 PGI:/

TXA2 ^
TXA 2^PGI 2

II cAMP TXA 2

<0_3 (0

co-6

PGE S PGI^TXA, PGI 3 TXA 8

PGI^ PGI 3 PGI 2 TXA, TXA 2

( TXA 2 PGI 2 .
(=)

Slow reacting substance of anaphylaxis, SRS-A),

LTC,. LTD, LTE<

PGF2al001000 LTB,

1^1^ <1^70 <

i

•

' .w^n)^|y|i^^Ki^^^^Ap$^|^)^ 40%, 95%
'

'i^ 75%

g)!il

1.^ P-

(0 '

S+-

CH 2OH C0 2 CH 2OH • CH 2—OH
I / I I

CHNH 2
-~> CH,—NH, -»CH 2—

N

+.^(CH,\
I

S+—
COOH

(2)

109



CTP) CDP- CDP-

HO—CH,—CH:—

N

+s(CH s),

\/ ATP
ADP

H:0 3
— — CH CH 2—N+=(CI-I 3), .

7CTP

CDP—0—CH 2—CH :—

N

+=(CH 3), CDP—
CHaCOR!

(;H0C0R,

(;

H

20H

CH 20C0R,

CMP + CH0CCR 2

i I ^CH 2 p—o—CH 2—CH 2—

N

+ CH 3)

Ah

a- CTP

)
2. ^ Ah A 2

& 021^0 ;

'
'

1.

140 S) 2 g

(2%); 0.2
0.5^ 0.10.2% 0.01?&

2. .

(1) 0.30.5S

IS 7-6

(2)

no



7-6 mg/lOOg

110 244

K 2 120 180

24 150 182

57 150 350460

60 163 500

84 ! 300 1, 170

90200 620 2, 000

70~00 fin 280

1015%
8090?&

Apo B48—
2030%

(3)

(D

(D :
© ®
0-

3.

(0 51 12

7080% 10%,

CoA

NADPH+ H+, ATP

(2) : CoA P-

CoA(HMG CoA),HMG CoA . HMG CoA

Sgua l en e) HMG CoA NADPH+
H+ 4H, (MVA), HMG CoA

716
CoA 1 ^ 18 CoA36

ATP 16 NADPH+H+

HMG CoA
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2 CoA

I

CoA
HMGCoA

+ CoA
COOH

CH 3—COH
CH,

HMGCoA
.

7 \
2NADPH 2 HSCoA

+ 2NADP +

COOH

H 2

CH 3—COH
CH 2

ATP

CH 2OH
MVA

CH,

C=CH,

CH 2
—-

CH 2
—0—PP

CO~SCoA
HMGCoA

—

,

7-16

HMG CoA

4.

(1) 7580%

7cc-

(2)

(3) 7- 7-

D

3



f

5001000ml

1.010,

1.0121. 059,

82%
5070% ;

35% ;

1/4 25 30%) 36%
Na+ K+ Ca2+ Fe2+ Cl_ HC0 3

—

7-7

7-7

1.010 ~1.012 1.012 -1.059

pH 7.

1

~8.5 5. 5 -7.7

W

96 ~97 80 -86

) 3 ~4 14 20

0. 1 --0.9 1 4

0.2 ~2 1.5- 10

0.05 ~0. 08 0.2--0.5

0. 05 ~0. 17 0.2--0.9

0.05 ~0. 17 0.2--1.5

0.2 ~0.9 0.5--1.

1

(mg?&) 4 ~9 10-—14

(mg%) 0.03

(mmol/L) 75110 15--30

l2g !

/

2 0.4
1.49)

^
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A 9 AOMB-CoiU

(r 7* Kmmmntiitittt

ho

— 7« g 81 ^

g
.

WW

''

I

CH.OH

2«R

*

HO

^

Sa.7..12(>.26oeg)5)EHR

OH

M Att

HSCo. RRCoA

OH H

3*.7*,12« » Bl

A

«H \/\/ CO~SCoA C0NHCH,CH,SOH.

CONHCH.COOH

<

7-n
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^
•1. . 7a-

B 7 7ct- 7ct- P450,

NADPH+H+ . , 7(1-

. 7ct- .
m 3:1. .

7-17.

•2. .
7ct

a

. 40%, 18%

2%
#
3.

95~£)8%).
30 g

35g,
10

.
0.40.6§ 2
5%,

^

7a-

(Hyperlipidemia)

. .

7-18



1214 ^ 1.80m mol/

L(l60mg/dl), 6 . 7m mol/L(260mg/dl)

Hyperlipoproteinemia).

1971 n n,

n

b.
II 40%) F 50% ).

.
.. 7-8.

7-8

S

I V

P- p-
p-

p- f P-

i

p̂-su

(CM) P-
(LDL)

P-
(LDL)
P-

(VLDL)

IEDU (VLDL) (VLDL) K
CM)

TGT f t

CT
C/TG<0.2

TG
Ct 1 T

C/TG>2. c

TGT
CT t T

C/TG> . 5

TG t

H

CTT T

C/TG=i2

TGT T

C

t

C/TG<0.2

TGT T

C T

o. 15<C/TG
<0.6

tfl

12

j

^ Ff:

P-

P- '
P-

®

mm

IL-
DL)

^
S

apoC— I

^
i«

fl

t m ft

(63%)

I

|

1

j

a, ;

3

s ff:, ru. S

(I 4 0<?&

TG : ^ 0

Atherosdsrosis)

. ^
LDL). LDL
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S VLDL) LDL

LDL VLDL .
K HDL) HDL

HDL
LDL ^ LDL HDL.

LDL VLDL HDL

^ ^ LDL VLDL HDL

- :

1. .
10~259&

D

. HMGCoA

2.

, VLDL HDL,

HDL 2
*

3. .

(1) 100.

.
80% '

>24g/.
(2) ^ VLDL

HMGCoA

(3)

.

.

(4) P- .
(5) LPL VLDL

(6) .^
, , ""

LDLc)
(HDLc), HDL 2 ^

Apo A-I Apo C-fl . [
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H ^ r; .

.

. 47*, ., 10%, .
. VLDL .

1. . 73, K ,
CoA(- NADPH+H+ ATP .

2. VLDL . 507C%
15%.. )

VLDL ]^. .. 90%

NADH/NAD+ .
. .

(Obesity) . Body mas

index, BMI) . BMI= kg)/ '(m»). 24<BMI<26

26<BMI<28 BMI>28 . ; ,
^. ^Jt . 80%..
S S
K . ., .

* . ..
^ ..

M. B B, B PP

*

— 100 5g 209&,

.
— 178—
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I

35 . .



i

—

/J

((0 2 1"1 20)

00 2 1^0,
co2 ,

H

2

( 50% ATP
ATP

37TCpH

r .4),

co2

cc- P-

a-

R-CH [ COO |h 1 R—CH aNH,+CO,

.

«-



"-m
CH.COl COO H —CHCOSCoA+ CO,+NADH+ H'

P-

®P-

P CH t

NAD +
% CoA-SH

CoA

COO H

a COCOOH

-CHoCOCOOH+ CO,

^
P ?H CQQ H CHCOCOOH+ CO,+NADH+ H—

a CH(OH)COOH

P

H++ e),-

20

1.

NAD+),

I NADP+), n

VPP),

H+)

H

NAD+( NADP"

I

( II)

•V^^* «B

CONH, k

H H

CONH,
, H+ NADH(NADPH)+M

I

( n)



NAD +
( NADP +

) +2H—NADH(NADFH) +H+

U
2. (FMN)

FAD)

B

2) FMN FAD

R
1

N\
10 1

N/
ii

o
NH

FMN FAD

+ 2H
^2H NH

H O

FMN FAD

O

:
+

FMN(FAD) FMNH 2(FADH
2 )

-2H

NADH FMN)
(FAD), A FAD)cc- FAD)

3. Fe—S) '
Fe—S:h Fe—S) 8 Fe—S^ la

I b ^
Iron-sulfur center), 2 4

2Fe2S 4Fe4S

S^ c ^
S

S
S\ Fe Fe^

^

--

Fe3 —
+ e

NADH FMN) CoQ FAD)
CoQ b-

Cl &
4. Q( CoQ) Q ^ CoQ 2,

— 82 —



3- -5- -1,4^ 6 n)
Q n=10, CoQn*

Q
OH

CH sO-
CH 8

0— 1

—CH 3

—(CH 2CH=
I

+2H CH 3
0—

=C—CH 2)nH CH 3
0—

-2H

-CH 3

-(CH 2CH=

CH 3

=C—CH 2)nH

HO

CoQ( CoQH 2(
CoQ

5.

+ e
Fe 3+

=

—

e

Fe 5

a a 3 b c Ci b 3 P450

b

5

P

45

a as b c c10

a

3

a

a

s aa 3

a

3

+ e
Cu :

—

e

:Cu +
)

a

3

c

8-1) C

CH 3
CH,—CH S-CHr

HC

•H 3C'

HOOC-CHz-CHj

HC=|/= CH CH 2 -S-CH2-
1

1

I

CH J

CH 2 CH,
1

CH 2

COOH
8-1

c
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&

3

P

45 ^— 2 CO
CN-

a

3 CN_

H 2

P

4M

CoQ
b— Cl—c—a*a 3

0 2_), 0—
2H+)

H

20

NADH
1. NADH NADH

( NADH
NAD+ Q 2H

8-2

AHa IV>S) HOT £« ft P7*.«*6S

&2 NADH

8-2 NAD+

NADH+H+ NADH NADH FMN FMNH2

FMNH 2 2H CoQ, CoQH 2CoQH 2 2H 2H+ 2e,2H+

2e , 0 2_) 2

2H+

H

20
NADPH

NADPH, NAD+, NADH

NADPH+NAD+i^^tNADP + +NADH
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2. Q
FAD b CoQ

(^ b 8-3

FAD
(F«- S) b

FADH,
(Fe-S)b

CoQH,

CoQ

aCyt-Fe'*

2Cyt-Fe" '

*

(Fe~S) .

b. S

b

8-3

NADH NAD+

Q NAD 2H

NADH 0,

A a- FP 2

FAD 2H

CoQ CoQ
8-4

I

FAD

.

«—^^
8-4

——

.
E' (V) pH

7.0 E" (V) . E" /
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A/AH, 2/H 2 lmol/L. pH 7. 25
6

C

H+ lmol/L
1 H, . 8-1

E"

8-1

E"(
NAD +/NADH+H + — 0. 32

FMN/FMNHa —0. 12

FAD/FADH 2
— 0.06&; Fe +3/Fe J + + 0.07

Q/QH 2 ( + 0. 04) + 0. t

(^ Fe ,+/Fe :t + 0.22

c Fe 5 VFe 2 + ino

^ 3 Fe ,+/Fe : + + 0.29

+0 2/H 2 + 0.82

E°'

E" . ( E").
NADH~>FMN~>FeS~>Q~>Cytb~>C t

~>C~>aa 3
~~>0,

-0.32 0.12 +0.1 +0.07 +0.22 +0.25 +0.29 +0.82

( .04)

2 NADH ,
NADH 2 .

^( . 0, NADH
QH 2 ,

a

3

•

^5H , .
b Q

k'
50%

50% ATP
ATP

kJ/mol kcal/mol) cc-'to, G-6-P 3-



916kJ 24kcal

30.5kJ P T.3kcal) ATP
- ATP ADP CP) 1 3- I, 3-DPG)

(PEP)

30kJ (7kcal)

CoA CoA

8-2 — AG'
AG"

kcal/mol kJ/mol

PEP -14.8 — 61.9^ 12. 3 — 51.4

1, 3-DPG — 11.8 -49. 3

— 10. 3 -43. 1

ATP — 7.3 — 30.5

ADP — 6.6 -27.6

G-1-P -5.0 — 20.9

F-G-P -3.8 — 15.9

AMP -3.4 -14.2

G-6-P —3. 3 — 13.8

3- -2.2 — 9.2

8-2 ATP Y- AG°'
AG°' P ADP ATP, 1 3-

ATP G-6-P

F-6-P 3- ATP- c

ATP 5'

a- P a P Y

7.3kcal Hghenergy bond),

"" P ®

ATP

ATP

(
ADP ATP

3- 1,3-

1, 3- ADP, 3-

ATP
— 187 —



CHO N + H,PO' NAD 2H C00p ADP ATP C0QH
I \ 3- / I \ / I

CHOH < -V. / ——>CHOH ——~^ ~~~>CHOH
I I

3-

CH,OP CH,OP CI-I 2OP

3- 1,3- 3-

2-

ADP ATP

00H COOH ADp ATp coQH
CHOP H 2 COp \ / I

•C =
CH 2OH CH:

2- ^
a- CoA g GDP

GTP, ADP ATP

C

A+H 3P0 4+ GDP~> + CoA+ GTP

GTP +ADP——>GDP+ ATP

(
ADP

ATP ADP

. 2H~> y

ADP+ H,PO«—ATP

(
ATP

1. P/0

P/0 P/0

ADP '
P/0 linol

mol P/0 ATP mol

P/0 2H,

NADH P/0«3, 3 ATP;

2 ATP NADH—CoQ
c , P/OaI, CoQ—

—88



c

NADH—CoQ b—c aa 3— 2

41.87U ADP ATP
P/0 NADH NADH 0,

ATP NAD—CoQ b— c

a 3-^0, 8-5

FMN
—-NAD (cFe-S))

i

FAD
(Fe-S)

i

*

— CoQ — b - Ci— c -"—— aaj ~"- 0,

. - - '«— |
" - '

I J V.p p p

ADP- —ATP ADP -ATP ADP~-ATP

8-5

2.

(1) ADP Pi) ATP ADP Pi ,, ADP
ATP

A
ATP ATP ADP ADP Pi

ADP+Pi/ATP

NADH NAD+ ATP

ADP+Pi/ATP
i

ATP

(2) Na+ K+-ATP
ATP ADP Pi ADP/ATP

ATP

(3)

®
NADH CoQ A CoQ

c C0
CO , CN-

^1.



FP 2

i

NAD">FP,—
I
——>CoQ~~> b — II

-~>C,~>C—aa s— |J

~>O t

A COH 2S

CO ^
ATP

^ e^ Hb-Fe3+
),

^& CN-
2 4 DNP)

ATP ADP

-

ATP

(' UTP CTP,

GTP ^
ATP ATP ATP

ATP + UDP~>ADP+ UTP
ATP+ CDP~>ADP+ CTP

, ATP+ GDP">ADP + GTP

ATP

ATP ADP
ADP ATP, ATP ^ f c

(CPK) 8-6

^ (
ATP ATP ADP

^ ATP
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.HH,

C=NH
\
N—CH,+ ATP

r

—^

CH,

COOH

C)

/
C=NH
\N—CH, + ADP

CH 2

COOH

CP)

8-6

8-7

C-p C-P Pi SfS»

8-7

ADP ATP

I'

2-
RH+NADPH+H + +0 2 ROH+NADP++H2

^

P

45

P

45 P"

101

"



b

5 NADPH+H+

P

45fl ,

P«

a

3

H+

"^^

^ .. .
1. .^ .

—— ,
-

AH,+ 2Cu")">A + (2Cu +
) +2H +

(2C?) ++0,+2H +~> 2Cn2+
) +H,0

IAH,++0 >A+UtO

2. 1 FMN FAD.

H,0,) .
(MB) .. D- .

\ ,0 1 (MB) +H,0 () H + 0,

^ m t0i (MBH,) +NH, * ^1,0,~ (
FAD) FAD)

& (Superoxide dismutase, SOD) SOD

^ CuZn—S0D)
61 (Mn-SOD) ^ (Fe—SOD). SOD CT

H,0, 0,.

207+2H H.0.+0,

Free radical) .
•

(0H') (H') (CH,')

*- 102—
"



'. . '
.

E)„ SOD .

1. D-

R—CH (NH,) CQOH+O t+H 2

D_ ->RCOCOOH+H 20,+ NH 3

D—
"

H,0

H

a 2

CO.).

SOD
207+ 2H +~~>0 2+H 2 2

20J+ 2H +~

>

1

2+H 2 2

11 2 1.
2 .

H

20,

H,0, 1^0 2. H,0:

. & 11,0 2 H,0,

0H') 10 2). H,0: 0H',

Hz 2+Fe8++H +~>OH'+H 2 + Fes+

H2 2+07+H+~>OH*+H 2 + 1

2

OH . '0, &.
3.^ h 4o, or

0H '.

(0 S^ H,0 4 H,0 (^

2H»(^ —2H0 + 0,

O'C 2,640, 000 H,0,.
(2) .^H,0,.
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1^ 2 2 H,0

ROOH) ROH), (G-SH)

H 2 2+2G—SH —2H:0+ GSSG

ROH-UG—SH —ROH+GSSG + H 2

(GSSG) NADPH G—SH

^
P/0

^

ATP . .
NADH c

"^
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10

S-100 14

2-2 14-3-3 GFA)

Transferrin, TF)

Calmodulin,CaM)

CaM

CaM-Cii2+

Giycosylatedhemoglobin, GHb)

P-

HbAi^HbAib^HbAiC^HbA^

HbA ie HbAi, HbA lC

HbA t c

GHb

GHb
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. (IFN)

IFN)

20004000 165 166, cc-IFN)

T

IFN

TTP),

IFN

*

3.54.5%,

2.1%

.
16%, e

.

-
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— ^

^ ^^S^^S8^i^^:^ii^=T

'

" "
- "

e

9-1
^

9-1 mg/kg(
^

10 70 30

S 14 161 45^ g 14 125 27

12 103 60

13 58 27

87 35

35 17

10 93 33

*

•"-" . . . . 100 g
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l2g 2550g .. .
1112

0.5 g ..
""

...

,^.
( 2mg/kg)

2. ..

.
L-

P-' .. .
*

. .
). . ... . .. "" "

". 8. .
.
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. ^ ^
E .

IS . 9-2 9-3.

9-2

*

( ( (

)

B, B, E

61 87. 9 3.2 3.6 4.8 0.5 31 44 1.2 0.07 0.02 4.4

58 88. 7 2.9 3.2 4.5 0. 7 100 90 0. 1 0.04 0. 15

61 88. 2 1.4 3. 1 0.2 32 25 0.2 0.01 0. 03

9-3

5?(
0.8~0.96 1.04~1.20

1.98~2.31 0.99~1. 32 • 9. 24~9. 9

1.71 1.39 9. 3~18.6

'
Biological Va-

lue; BV),

'

= f^fl-xioo

k

94%
9-4

94 64

85 72

83 53

76 76

74 59

52 ^ 72
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9-14

9-5

(
9-5

9-5 g/lOOg

' /K 7B X|9

& 3.5 3.6 3.3 4.2 4.0 5.0

8.4 7.

1

15.2 9.6 9.t

S3 3.5 2.4 3.7 6.0 7.6 5.6^ 1.7 1.4 1.8 1. 1 3.4

2.2 2.5 2.4 1.6 1.

1

S.O

3.8 3.

1

4.3 4.9 5.2

1.7 1.1 0.8 1.2 1. 1 1.8

^ 5.4 4.2 5.0 4.8 5.5 6.8

^^ 4.5 5.0 4.8 3.7 5.6^ 4.0 3.8 3.8 3.2 3.8 4.0

9-6

^
40 60

40 57 73

20 64

55 67

25 57

10 64
89

10 69
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^i

^ 0.67g (0.580.77S);

1.05S (O.S31.16g ); ^
0.64g (0.560.78g); 25%

0.75g

FAO/WHO 58iBgN/kS

189mg N/kg,

189X 6.25=1. 18g/kg 2069
62.0kg 73g

5070% 20

^:^
(

/kg 70kS

34g/kg,

8 L

10 9.12% ^
0.30.6%^ 1%^^ 9-7 s



9-7 ^
"S m 7f. T1 TT

Amlnoso
Pt /JN. Fr <r<(

1

Aminofusin '

L-Reihe(
1

Freamine(
i

-

• 782(

^

6.6 6.5 3. 3 8. 1 6.7

8.8 11.4 4.6 9.9 j 12.?. 15. 3

6.4 10. 1 4.2 1 7-9 j 18.7 21.8

10.0 7. 5 4.6 6. I 11.7 10.6

15.8 6.4 4.6
1

10.6

4.2 M
i

-
i^ 5.5 5.5 4.4 6.0 8.3 8.7

3.

1

3.7
'

4.4 5.8
J

r=i.^ 8.7

- 2.4 1.8

U 5. 1 5 2. 1 8.6 6.6

1

-
i

u& 1.0
i

1 3.7 2.2

7. 3 8.7
1

3 ' 2 7.2 7.8
1

7.5

'

..

1.

pH 1.52.5, pH 1. 3 2 . 5 ),

2.

A B

^
^ A ^

B, S

'
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^

9-8 9-1

«

a »
»»

61

9-1

a

SS

--

1

»

Skid
|

-
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9-8

pH

s 1.52.5
1

•••<

7.53.5
I

•••X— X."

7. 58.5
1

...X—is— X-..

K

1

5

A

coo-

3

coo-

NHa+X^
1

X—

X

.

^

CO,+ R-CH, <^ RCHCOOH + 2H )—RCH 2COOH+NH a

NH, NH t

^
NHj-(CH 2),-CH(^ t>CO0K-

-CO,

MH • CH,) 4
•CH(NH t)COOH

HCr==C—CH t—CH(NH,)COOH

—CO

,'(CH:VCH : 'NH 2

HN N
CO,

H

NH:-(CH 2VCH:'NH,

HC— C—OH CH,—NH,

HN N

H

— 204 —



e

^ L-

(ATP) Na+ ,
Na+ Na + 9-1, 9-2

m 9-2

#

12

Y- ^3

Y- /GSH<
ATP

'
\ '

—

\y-

5
ATP —

9-3 Y- (Meister

ATP

*<g
&

1
$

m
^
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Y- Y- Y-

Y-

/

f a- ct-

a- a-

1. a- cx-

ct- a-

B

a

a- a-

.

.

a- a--
(GPT), - GOT) £

COOHCOOH

CH 2 CH,

CH, + C-=0

H--C—NH, COOH

(SOOH

COOH

CH, COOH

CH, + CH 2

H--C—NH, C=

COOH COOH

-
~~GPT

-"

-
~~GOT

CH 2

CH,

C—

COOH
-
COOH

CH 2

1

C-0

+

CH,

+ H-C-NH,

COOH

COOH

CH,

H-C—NH,

B

6
-

COOH
a-- (

:00H

^^
u - (Sctiff-base)
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a a- <z

C==N—
•

R, R,
|

-H 2 I

H—C—NH 2+0=C—E^Z^H—C—N= C

COOH
oc-

+H S—

»

+ H 2

H COOH H
m

R,

•E^C =N—CH 2—

E

COOH

H 2N—CH 2—E + R t—C—COOH

•

•

a-

II

-0— p—OH 2C—
-0

(CH 2 ) 4

~>N
II

C—

H

R-

H

-c—coo-

NH S
+

I

/OH

Wh 3

H

O
II

O— P-

-o

CH 2)«—NHJ
H

R—C—COO-

N
II

C—

H

-OHX

—

OH

\&CH,
H

• ( -
•

2.

a- NH 3)

cc-^ NH 3 ),

COOH COOH

HC, CH,

+ NH,CH 2

C=

COOH
a-

a-^ a-

(X- a-

— 207 —
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NU»

SURRftSl

cc-

ATP GTP
ADP GDP ATP

GTP

a- a-

9-4
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S-9 Og/dl)

a

56, 96 15, 68(10) 56. 96 15. 68(10)

99-94 20* 72(10)A 71.00±8.24(5)
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5'- 11-7

(3) RNA

a

a

DNA
RNA

DNA
DNA

5'-NTP DNA
RNA 3'-0H

3^ RNA

RNA
DNA

ONA
DNA RNA

DNA DNA
DNA DNA RNA

(4) ih :

DNA^ P

RNA 3"

RNA
RNA

^j RNA P DNA 11-8

DNA

(
DNA DNA

DNA DNA
DNA "" ,

11-7 RNA DNA
11-7 5'

3'

3

RNA ^
3 '-

3'(2') 3'(2')

5'-. RNA 5'
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DNA

L £

n« g

0

IV
p-p-p

CO^^^^^
HOi^^d)

11-8 RNA

DNA
DNA "" mRNA rnRNA

mRNA ""

DNA
DNA " " DNA

RNA "^"^ RNA
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1. mRNA) RNA 15200

RNA 510% DNA "RNA"

(mRNA) DNA mRNA

3 Codon) mRNA
A U C G) 3 64 64

UAA UGA UAG 61 20

a- 1 6 2 4

1 1) 1

UAU UAC , UGG AUG
mRNA

Initiation Codon) UAA UAG UGA, mRNA
mRNA tRNA

Anticodon) tRNA mRNA
UGG
2. (tRNA) mRNA

tRNA 20 tRNA,— tRNA

tRNA 3'- CCA) A( 3'-OH
tRNA tRNA CCA)""" " tRNA mRNA

3'

tRNA A—

A

5' 5
7

3
'

G— mRNA U—U— C—
3' 5'

' —A—A—G—

—U—U—C—
5' 3'

5' 3'

>^ tRNA^
3'

A

U
5'
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k li-i i
%

5' U A G 3'

U U
C

in A
G

c U

C
IBt ffifc

®E
JdtoW A

Mi
0t G

A u

c

A
3 G

G U

C
A

m G

3. rRNA) 2 2

RNA ORNA)

M

g
2+ ,

CTOS), 50S) 30S), 70S

2

700kd

60S 40S 80S

4200kd 40S 18SRNA 16S 60S

RNA,5S 28 S 5S 23 S 5.8SRNA

RNA 11-2

11-2 RNA

S) S) RNA(S)

80 40

60

18

28.5.8,5

3032

36~50

70 30 16 21

( 50 23,5 34

^
"" tRNA

70S 11-9
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a

/

11-9 70S 11-10 (

11-1 •

Peptidyl Site (P tRNA

Aminoacyl Site (A tRNA

tRNA tRNA (Peptid-

yl Tranqerase)

tRNA ( tRNA)

mRNA

2

2

1015 mRNA

300350 11-11

( mRNA 330
35 11-11

1. NH2

S COOH NH2 COOH
ATP AMP)



ATP + < >aa-AMP-

+

J^^jl
NH 2

II II
Iaa-AMP-^=--0—P~0—CH—R

0H

tRNA

tRNA tRNA

tRNA, tRNA

+ tRNA+ ATP- tRNA tRNA + AMP+ PPi

tRNA
-

O
I

5,

0=P-0-CH 2

-o \y
!\

M
o

'\2'

/

OH

= C

H-C-NHJ
.

R

11-3

ATPMg : + tRNA,

tRNA.mRNA, GTPMg
2 +

^ tRNA,mRNA.Mg : +GTP. G, EFTuEFTs

mRNA, RF)

2. mRNA
mRNA mRNA

tRNA tRNA" "
" "

(1) IF-3 , IF-u IF-2) GTP Mg"
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^ mRNA (mRNA / AUG)

—"" tRNA (fMet-tRNA r; fMet-tRNA m l

)

3 (IF-3 ) mRNA
30S -tRNA, IF-2)IF-1) 30S

30S 30S-mRNA-fMet-tRNAmet
IF-3 IF-2 IF-1

GTP) 30S IF-3 50S 70S

niRNA fMet-tRNAmet IF-2 IF-1 GTP). GTP

GDP+Pi IF-2 IF- 1,

P -tRNA mst^ A
tRNA ?| 11-13

.

^ * $

•

•. 1'^^ 11-4

11-4

tRNA!

80S

3E 50S . 30S 60S 40S

iMet-tRNA mef Met-tRNA me '

^ 1-. 30S.mRNA. -

2. 30S,mRNA,f^t-tRNA mel

3. 7cS.mRNA. fMet-tRNAme «

1. 40S > Met-tRNA m;t

2. 40S >mRNA > Met-tRNA met

3. 80S.mRNA.Mei-tRNAmsl

A

(2) Translocation)

A -tRNA

-tRNA A mRNA
EFTu EFTs EFTu GTP

-tRNA EFTu

GTP -
tRNA A EFTu-GDP,

EFTs GTP EFTu-

GTP 11-12

fMet-tRNA m3t -
tRNA EFTu-GTP

A

P i-tRNA m"

P A. -tRNA

(gH P tRNA

^ &:^)

A -tRNA

Ts+GDP

11-12
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tRNA (A P tRNA,

P A

II—

•

•

tRNA
f

tRNA tRNA tRNA f

G (EFG GTP tRNA P( tRNA A P mRNA — 3'

-tRNA) A
A -tRNA A

P tRNA tRNA P

A tRNA ^ P

A mRNA
(3) Release Facton, RF) A mRNA

UAA UGA UAG),RF\ UAA UAG,RF 2 UAA UGA,

^ P tRNA tRNA

tRNA

mRNA tRNA

11-13

mRNA mRNA mRNA
tRNA, tRNA riiRNA

tRNA
40 mRNA

^
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P̂,
-tRNA, -tRNA

;c '
^11-13

.

mRNA+30S S+ ^SKtRNA
+GTP+^a

mRNA

30S g
•50S 3E«

WGDP+Pi

K

-'AUG V mRNA

70S

U-3

EF-Tu
/\'
GTP GDP

+
Pi

K£g

A-GCU-

S J
®t

-JQ-cm-GCU— A-GCU

B

A
11-13

A. B.

'
.

- Mbdification),

1. mRNA

K SH
.

2 ,
3.

4.



irj v c,— +

• +C

•

5. ^
. 6.

HbA) a P '
. «\ 2

\

P / a, P /
• «\

>

,
' P

7
2 /.

DNA ^
mRNA, 11-14

DNA

~

> DNA~> mRNA ~~>

HbA

.
&^

6

DNA mRNA DNA RNA
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DNA ^
.

a P

a P
'

Hb$# DNA DNA T-T A-A
DNA A (CAT) DNA T (CTT) DNA

P^ . .
11-5 HbA HbS P

'.
DNAGGG—CTT—CTT- -GGG—CAT—GTT-

mRNACCC—GAA—GA -CCC—GUA—GAA-

, HbAM……… • HbS…………

.

^

'

'

L-' L-

DNA RNA

a c d 3:2:2)
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"c-

RNA .
5060%

F

3 ( 5C%)

F

4 ( 92%)

RNA : mRNA
k RNA

14C-

( a P Y-

11 -15

F

3

F

4 Prostisol),

Rb-1 Rb-2 Rc 1^1^-1 11-6

Rb-l RNA RNA^ I (rRNA RNA
II (mRNA 24 RNA DI (tRNA 5S

'RNA Rb-l"C- Rb_2 RcRg-

1

^^^^ DNA 3H- RNARb~l
Rc Rg-1

^2 53^*

2 4 6 8 10 12 14 16 18 20 22 24 76

^^ (^^)

• RNA RNA
RNA

11-15 F,

F

4

—

CH 2OH

a

3

5i

oI



1

6

OH

12

20

R'O-

R 1 R l R'

20 S-Protopanaxadiol* H H H
20-S-Protopanaxatriol** H OH H
GinsenosiJe Ra-i GIc- : GIc H > -'Glc

Ra-» Glc--Glc H Xyl^ArsCO- 'Glc

Rb-, GIc- : Glc H Gk-'Glc

Rb-,

-

Glc-,Glc H Ara(p)- 8Glc

. Rb-,

.

. Glc- ,Glc H Xyl-«Glc

Rc Glc--Glc H >

Rd Glc- 2 Glc H Glc

Re H Rha- 2 Glc-0 Glc

Rf H Glc- : Glc-0 H
Rs-t H Glc-0 Glc

Rg-t H Rha- 6 Glc-0" H

H O6 Glc -

Rh-, • H Glc-0 H

Notoginsenoside

R, H >< 6 Glc

Ri H o H
R, H Glc- « Glc-0 H
R 4 Glc-, Glc Glc-6Glc- sXyl-0 H
R 6 (Glc) 8 -Xyl o H

* •* ***

, 35^— (Rhein), Emodin),

8- (Rhein-8-mono—P-D-glucoside)

5^ M^
DNA DNA
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ifri DNA DNA DNA
RNA 9

Berb erine)

^ DNA ' Saccharomj-

ceo Cerevisiae ^DNA,

DNA 180^ DNA,

RNA,

1. McmocroUline),

J^DNA

DNA DNA 'S'
M ^;

DNA DNA
'^

2.

Camptothecine), oc - ^
Venolenpine) Deoxycamptothecine) DNA
S S DNA 2

'
S 2 M

G ' DNA '
DNA DNA DNA DNA

RNA

3. 70

Vinblastine; VLB), yincristine; VCR)

2m g/kg)
3H- RNA

1
3H-' RNA

' . 2Xl(r 4mol/L DNA
DNA Le-

ukosarcoma) 0. 51 . X l(T 4inol/L 3H-^
.RNA DNA

DNA RNA ,
4. Ricin),

60000, ^

S

18D

DNA RNA S—S—
A B A Effec-
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tomer), B Hapt mes) B A
eoS -tRNA

5. I(Gu-l),
3H-TdR 757)

S

18

DNA 757)"757"

.

.

*

3H- 3H-TdR) 3H-
' DNA ,

DNA

1

85% 152.5%, 10e. 3 %;

1

5 1. 8% 84.9%, 48.C^
DNA DNA 163.1% 87.0%

152.5%; 55.6^,35. 1%' i DNA
103.4% 148.2% 42.2%, '

.

DNA
'
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^
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.^ ^
'

•

.
oc- 12-1

-

12-1

'

a- A
3- a-

A

'
•
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"

ATP
GTP

UTP
CTP

mis n fad

m 12-! j

a

•

P-

."" Shuttle)& Ca2+ Cal+
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ATP/AMP

;. -1 6-

.

( 12-2)

if

AKI

AK£

AKI

te

" — ~> ~>

e I el e I

:a

i

--•L-

1̂

a-

L-

12-2

-'
'

.

1.

AKI AKIE, AKH.
2.

a-

3.

. AKI
ATP,

.

'

(
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J .
7£

Allosieric Enzyme) ^
CTP) ATCasc) ATP

ATCase
COOH

COOH

u
d)HNH 2

COOH

NH,

+ H 2 N
T—COF0 3H, -0=C

CH 2

'CHCOOH

Lctp

I

H
1

+ H,P04

12-1

<

12- 1 ^

B '

'
G-6-P ADP. AMP. CoA ATP

ATP, F-6-P
I

-1,6- , AMP
S ATP CoA FDP

1

K SS ATP
.CoA

AMP CoA CoA

;iiiS ATP ADP.AMP

•

12-1 *

K CoA

2. X

3. '
'

ATP . . 6- F-6-P)

6- G-6-i>)

Ml— F-s-P —FDP———CH 3COSCoA
A

e
I

je
{- • ATP+ H!0+ CO,
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ATP

3)^
CoA

CoA

CoA——

—

G-g-P^=^F-6-:P~>FDP——— •~> CoA

S

I

(

SH S—S—
'

12-2

m ^
/ /

K'o& '
/us /.^ / ^ •

/

s / /

2ATP.
12-2

b

100, 000 95, 000

& a^ a

290 000,

D . I

ATP

^

51b

2ADP

o°
2EaO ^ mm*(tt)

12-3

.
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^^
12-4) ^

cAMP (cAMP—— b— b) , b

a' 10

cAMP a 10<

•
cAMP

b a, I

D,

300 000
•

'•

'

I

•

* ^ 1(

AT 2

ATP—cAMP^^S'-

m()">^H()~» f\

I " D(S5

ATP
I

ADP

» b ( I 61 b ( !'g

, ATP ADP •

'

b(

-

1
a(

~~
>^

I^
12-4

( Calmodulin; CaM)

148 16,790 Ca2+ IS-5) Ca 2+

Ca2+

Ca2+

cAMP
Ca2+-ATP ^ M

Myosin Light Chain Kinase)

5| cAMP
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12-5 ,
A Ala:D, Asp;E.Glu : F,Phe : G,Gl, H, Hi- I, He K, Ljs ; L,Leu:.

M, Met; N. Asn ; P. Pro;Q, Gb: R. Arg : S, Ser : T, Thr: V. Val : Y, Tyr.

ct-

Ca2+ CAMP ^
-

^̂
, __
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1.

60% DNA 30%RNA 1%) DNA
DNA

mRNA

P-

" " 80% 20%

DNA mRNA

R)
P) ) RNA

RNA S) ""
RNA ""
DNA "" Operon)

DNA

RNA Z Y a

mRNA, P-

P- CoA""

.

v( 12-6a)

RNA " "
12-6b)
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12-7)
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*

(

S^^'
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u
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• DNA RNA
--'

i
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2. DN

Exon)

Introii)

•

(1) DNA.
(2) rRNA

10" RNA 75%,

DNA .
(3) .
(1)

DNA DNA RNA .
DNA RNA

DNA DNA
2~3 DNA .

RNA . DNA.
Enhancer): ^

!

- ti.
J1

Promoter) .
.

RNA/DNA
RNA .

mRNA RNA (Antisense RNA). RNA
mRNA mRNA .
RNA . a. RNA LTK-.

RNA ^.
2
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^ .
mRNA,

(2)

. .

•

® mRNA mRNA .
( ) mRNA mRNA (Masked mRNA)

' mRNA,

mRNA mRNA mRNA
RNP) mRNA

mRNA, mRNA^ mRNA

© mRNA a P mRNA
mRNA

(D eIF-2 .
eIF-2 elF-2 eIF-2

Met-tRNA Ms . eIF-2

eIF-2 eIF-2

© .():. .

-S-S- .
1

-

&

^

g

ACTH [g^H'iZii]^^^^
|

[^|^|^
I

J
'

'

|

S t - - 1[Dp~~

-

CAMP 12-8

H, ft
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e ^ '
12-8)

o

" "
12-8)

Welshons King

1985 ER) "" 1987 Parikh

ER

1. cAMP

A AC)

cAMP cAMP

ATP cAMP , PFi) cAMP
5'-AMP

M
ATPi„-

—

cAMP+ PPi

cAMP«rg|f|^ 5
,_AMp

Mg 2+

G AC
GTP)

G

G- GTP

AC ATP cAMP ( 2-9) G AC

GTP GDP

m 12-9 ac
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G AC Gs Gi
cAMP TRH)

GnRH) GHRH);
(TSH) ACTH) FSH) LH);

MSH), ADH) ^;
HCG) CT) PTH),

Ad) NA)
cAMP AC, cAMP

^ ^
5' -AMPCfe

AT1{S (te)

06

cAMP,

(GHIH)

cAMP,

cAMP

cAMP

cAMP

12-10

cAMP

12-10)

* cAMP cAMP A- .
cAMP

12-11)

777S7777Z/

+ 2c AMP """"

^^r\=amp

12-11 cAMP

cGMP): cAMP . cGMP

G-^ .
cGMP 5'-GMP.

>5'-GMPeTP

—

eGMP—,U—
Mn" \ I Ca 2+ Mg+

PPi H tO

cGMP cAMP cAMP .
cGMP cAMP cGMP cAMP

cGMP cAMP Ca'+ cGMP Ca*+





—cAMP cGMP CAMF
cGMP ijcAMP cGMP. cGMP

M S- GHIH) . cGMF^ . cGMP G- cAMP
(A- cGMP

* 2. Ca" Ca2+ TSH PTH CRF TRF
Ca2+ Si Ca"

. Ca" cAMPg "Ca'+

".

a,

G Gp) C -4, 5- PIP 2 )

(IPs) 1, 2_ DG) (

1

2 _1 2 1_ 3) IP 3 ER), ', Ca" .
Ca2+ CaM)

1

2_12

4-5)

DG, C ( Ca2+

1

2-1 2

6)

PI PIP 2 IP 3 DG,

12-13).

CHz-O-CO-R!

CH 0-CO-R2
CH2 '

o=p-o~
6

CHa-O-COR,
CH 0-COR2

9^ Phosphatldvilnosttol

"4 5- ( PIP»)

9
p-o-

o=p-o

CH2—O-COR1

CH—0-CO-R2
CH2OH

CMP-

PPi

OP— 0—^ o

CTP

CK,—O-CO-R,

CH 0-C0-R2

CH2

O
0= P- CT

1,2— (D{j;

ATP

APP

12-13
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cAMPfnCa^^yi ;^ . Ca'+ CaM ^^ ^
cAMP. Ci^MP Ca i+ . Ca' +.

^^ m
'^

• 1.

n DNA . ^
ft, DNA

W^ DNA ^
. 1 Hormone Responsive Ele-

ments, HRE) HRE HRE .^
DNA HRE HRE .

DNA HRE .
GCR) GCR GRE) 6

5'-TGTYCT-) , 2 GCR
GCR 12-14).

bp—

H1

2_14

H:

... ..
. ..
A^
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^ GCR .
GCR GCR. DNA mKNA. mRNA

(Lipccortins).- A, :

12-15).

, .
GCR .

GCR DNA

mRNA, mRNA

DNA, DNA
.

12-152. ""( 3 , 5,
3'-

T 3)

T4) 3,

T

3)

S: 5§ R: GCR
-GCRSR

n^(^5Vr"--
-RNA^

HnRNA

nRNA

§

T

3

mRNA

\'] i2-ia ^ cAMP
12-16

• . . DNA
41~53%. .

DNA HRE
mRNA
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- -^ -

^
D CRH); (2)

GHIH); (3) (GHRH);

(TRH); GnRH) © PRH);

(PIH); MRH); (9) MIH)

NA GnRH TRH GHRH CRH

DA GHRH PIH 5- GnRH TRH
GHRH PRH

- -
ACTH TSH

LH FSH

( "
" ""

12-17)

12- 17 --- -

c+) \&

I

977 Besedovsky --.
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T IL-2 IL-2

® IL-i IL-2

ACTH, TSH (HCG), " "
Immuiioreactive Hormone),.. ,

'

'
,"" -

-- '
17- 17-0HCS)

( 12-3) 17-OHCS ACTH 2

30 2 17-OHCS 10m g 31 17

12-4) 17-OHCS
11- 24 , 14

M

V U w) --(--
17-OHCS

^

12-3 24 17-OHCS

17-OHCS (mg/24

3. 24 0.46 0~6.56

15 7,64 0,82 2.9518.3

10.30±0.8 5,0415,7
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^ c - .
.

17-0HCS 17-0HCS ;S-- .
ACTH . .

17-0HCS fi .
17-0HCS .

12-4 ACTH

»

17-OHCS (mg/24

ACTH

30 7. 17 24. 10 OCM

14 2. 11 22.89 25.02

17 2.97 6. 18 17.05

15 3. 79 17.72 23. 52

- - -. .--
..

.

T

3 1\
cAMP .

Na+, K+-ATP. . '.
T, T,(FT,) 1>1\ , T,/rT^I: ; TV

FT, . . .
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. 1^,

T) (E 2 ) T .

E

2/T ^
( 12-5). ^

12-5 T x±SE)

M iG'aCpj/ml) T(ng/d!) E/T(x 0"

30 42.23±5.82 588±25. 13 7.6 1

58 6P.4±3.55* 577. 9+ 23. 03 13.8±1. 13*

58. 16±5.2 669. 17±78.64 11.23±1. i4##

* F<0.001, #* P<0.05

.- " " LRH .
DHT

£

2

( ) -, . .
LH/FSH lgT/lgE 2 --.
-

CA) -
CA -. CA

CA( ) CA

.
. , n-OHCS CA 12-6).

12-6 30 n-OHCS CA

17-OHCS (r

(X S.

ng/24
D)

CA(/ug/24
(X S.D)

6.7±1 95 (42) 53. 3 10. 97(30)

3 66±1. 19* 105. 5 ±20. 02*

• P<0.001,

^ ^
12-7). ;S --- .
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12-7 13 n-OHCS CA

17-OHCS (mg/24 3.8±0.97 7. 25 ±2. 82*

CA (/ig/24 101. U 27.43 68.68±14.66#

• P<0.01

a p cGMP cAMP

P

P *
" cAMP cAMP

.
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pH

60%, 40%,

5% 15%

80%,

70 75% ;

•

Na\ K+ Cl_ Ca2+MS
2+ HC7 HP04

2-
13-1)

13-1 13-1

mEq/L

K+ 77%, Na + 92%,
K+ Na+ HP0 4

l _,

& C1— HC03
_
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13-1

A A IX-^ m m ( /L ( fl/L ( fi/L

Na +
142 147.0 15

K +
5 4.0 150

5 2.5 2

Mg J +
2 2.0 27

154 155.5 194

CI- 103 114 1

HCO 3
-

27 30 10

HPO]- 2 2.0 100

SOy 1 1.0 20

5 7.5

16 1.0 63

154 155.5 194

«^1/
SOOp

1£0

160

H-HOQj-

-
'

} i h-eoo,

SCO;

JS
, _\ .

.

.H.HCOc

HOO;

HPO«

« »0
1

HCO:

cr
so;

(

&)



(S) ^ ^
6.58S/dl

0.050.35g/dl

® 280320mOsm/L ( /

Na+ K+ Cl_

1.

30mmHg,

12mmHg ^
13-2)

«»»

13-2
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2.

^ Na+ K+ Na+ K+

K+ Na+ Na+ K+

——Na + ,K+-ATP SI ATP
Na+ K+ "" ""

ATP 3 Na+ 2 K+

2030% K+ Na+

K+ 30 Na+

12

K+ Na +

2 C02

1.

79% 83%,

2.

lcal/g)

575cal/g)

3. ^
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^ f:;;>G it

4.

5.

100 g 55 107

41ml, 300ml

400ml

" " 500iti1

1 8000ml

100ml 180

1500ml

•

35g 500ml 500ml ( 13

-

2)

13-2 ml/24li)

400'

1000 500

1200 100 ^

300 500

1000,

2500 2500

1500ml,

1500ml
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1.

^ Na + + K+
Ca 2+ + Mg 2+ +H+

Na+ K+ K+ Na+

Ca 2+ Mg2+ Ca 2+Mg 2+

Ca 2+

A Bfl W oc
Na

+ + Ca 2+ + OH-
CK+) + CMg2+D + CH+:)

2. Na+ Cl_

Na + 142(138145)mEq/L Cl_103

(95106)mEq/L HC0 3
_ 2227mEq/L, mEq/L)

mOsm/L)

Na+ = Cl_ + HC03
- + 12

mOsm/L) = 2 X (Na+ + 1 2)

3. pH
4.

5.

6. Ca2+

60kg Na+ 60S ^ (31_

45%,

1. 10G200mEq (
5.8511.7g), Na+ CI-

2. Na+ 90fo )2
Na+ Na+
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Na+ ^ Na+ Cl_ Na+ C1-

1/51/2
Na + C1- Na + C1- 6l 2mEq

Na+ CI—

1. 60kg 120S ( 3000mEq)

2 98% 2% K+

150mEq/L K+ 5(4. 15. 5)mEq/L,

K+ 1/30,
K+

Na +,K +-ATP K+

K+ K+ 15 K+

Na +,K +-ATP ATP

K+

K+ H+ 12

0.15mEq 0.45mEq K+

K+

K+ Na+,K+-ATP
K+

.. K+, K+

K+ K+

H+ K+ H+

H+ 3 H+
1

K+
2

Na+ K+ pH 0.1, K+

0.7xnEq/L H+

K

+ K+

2. +24 50100mEq) K+

K+

3. 90% K+ 30
80mEq o K+,

K+ Na+ K+

K+

K

+ K+ K+

K+ K+ K+ 2040mEq(
1.53.0S^ K+ " "

K+ ^

K

+ ^ K+

K+

— 288



K

+

K+

K+ K+, K+

®

B

*
1. 12%

2. ADH) i-
cAMP f

Vasopressin)

S
Na+, ,

3.

Na+ CI— K+ H+

Na+ K+ H+

Na+ -

a

2

I ( C

n

( n m ( n
in n m
n m 4 n

28S



^^ ^m ^-
Na+

Na+

Na+ K+ Na+ K+

Na+/K+ K+

Na+ K+ K+

4. ANP)

ct-ANP P-ANP Y-ANP 28 56 128

cc-ANP P-ANP cc-ANP Y-ANP cc-ANP

C 99126 ct-ANP

Na+ Na+,
*

1.

(1) Na+' 150mmOl/L,

ADH

. . 5%

(2) Na+ 130mmol/L,

Na+

. 5% .
(3) . Na+ .. .

.
5%

•

. .
29U



. 1 60kg S l^g. [&(^^ 3 . 8 5.5mm i/

L, .
(1) 3.5mmol/L. , K+ ,. . ..
.

(2) 5.6mmol/L .
.,

1. lkg 99% '
0.6kg 85%

3Ca 3(P0 4) 2 'Ca(OH) 2

2.

Ca2+

Ca2+

Ca2+

Ca 2'+

1.

(0 ^^^ ^
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pH

g ^
D D ' D

D 1, 25-

D

3

* , is-s .
isog

0.5lg 2570%,

1980

800m2 , i,200mg

(2)

D D

D
2.57.5mmd (100300mg),

1.9mmol/L (7.5mg/dl)

2.
'

(1) ^ &'
Ca 2+ Mg 2+ Fe5+

pH

D
pH

OP0 3H t OPO aH,

H /1 1\ OPO,H t

|/
H H

\|

H,0,Po\oPO aH 8 h/H
\L Z\/
H OP0 8H a

^
3
(2) ^ i'j 8595%
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1. 2.22.7mmol/L (911
mg/dl),

M

pH HPO, 2 - HC03
_

Ca" CjjPOn HCO

H+ Ca 2+ HPOr HCO;:, Q^ Ca2*

Ca2+ 0.9mmol/L (3.5rag/dl)

Ca 2+

2. H 2POy HFOr)

fe 1.01.6riimol/L (35mg/dl), 1. 31. 9mmol/L (4
6mg/dl)

D

*

1. PTH) PTH PTH
9, 300, 84 P.TH PTH 34 PTH .

PTH
PTH . Ca"

.Ca" PTH Ca" , cAMP, cAMP PTH
Ca" PTH.

2. CT) CT 32 C) 3 , 600

0.040.1I!mmOl/L (0. 150. 5mg/dl) C
CT CT ^

CT CT

fc .
Katacalcine) . ..— . . .

— 293



. 63.5fig/L, 25.8jig/L. ^A*

486tig/L. ..
3. D(l, 25- D) D

D

2 ( )
D, D 1,25- D D 10 ).

D 25- 25- D,

1- 1,25- D. 25- D 1,25- D D.
1,25- D . 1,25- D

Calcium

Trasporting Protein)
, - ATP Cai+

ATP .
10g lOOmg. 1,25- D PTH- ATP . . 1,25- D PTH . PTH

cAMP, Ca«+
,

1,25- D Ca" CT PTH .
PTH PTH 1- 1,25- D .

,. .. '.(
1.

(0 20g/kg

889mg?&).
(2) . 50%

10ml, 3 3, 267ml, Hml,.
296mg9&).

(3) 2g/kg

6 156. 6%, 268. 2%; .
12. 5

5~ 8 .
500mg%, .

(4) 20g/kg.
663mg%) .

(5)

400ms%).
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2.

(1) -- Des-p-hydroiybenzoyl

catalposide) Catalposide). .. ..
(2) 5g, 6 62%, 45%..
(3) S (0.2g/kg)

64%, 14. 5%; .
(4) .
(5) ( 1201mg%), .
3.

(0 .
.

(2) K- P (
. . . 1215g 34

) . .
4.

(0 )
NaCl

(2) ..(
(1) Clema bis Hexapetala,

50% 0.2lil 0.1. .
(2) ..
( .

.
. .

. .(
— 2M—



(1) (
(2) .
(3) .

NaCl. .
. . (
100g 10% 3000ml; 100 g, 50g

).

PH) ^̂
pH 7.357.45

* pH

pH •

'

( 51 HC03_/H 2C0 3 pH""" " """"

(
H+)

C02 C0 2 C02+H 20—

H

2C0 3)
CO, 300400

k(0 2 2531 (pH 7.357.45)
mEq/L)

—m



( 1318

H

2C0 2) fT ^ CO, S^
C02

P- "̂ " ^
H+ 5090

(
H+)

K 2HP04 NaHC0 3

KHC03 KiHF0 4 NaHCO "" (NH 3)

^
co2 )

X
pH pi-

1

7. 4

1.

Na- Na 2HP0 4

KHb
2 KHb_ K 2HP0 4

~HHb0 2

~
; HHb~ ! "KH^OT

H+) H+

H

+

OH-) FT-

OH- H+
H+ H+ 0H-

H

+

pH

U

…igf^

. NaHC0
3

:



^
K+

24
/

/

2.

HC03
_ HC0 3

_

H

2COs

20

HC03
_

H

2C03

H

2C03 C02

HC03
_

HC0 3_/H2C0 3 20/1 pH= 7.4 HCO
2 7 / H2C03 1.35 / 27/1. 35= 20/1 pH

pH= PKa+l0g =: ^^^^^p
pKa 6.1(37t pH

pH = 6.1 + log ,l^

=6. ! + log-^-
'

=6. 1 + 1. 3

= 7.4

HC03
_

H

2C03 pH

HC03
_

H

2C0 3 pH HC03_/H2

C03 20:1) pH 7.4

3. HCO_ 3

HCO 11<30 3_
HC03

_ " " HC03
_

HC0 3
_ C02 COt

HC0 3
_ "

",

HC0 3
" + H+ ~~> H,CO,~>C0 2 T +H 2

(
1 22. 4 (
1 22.4

HC0 3
-

m—



() / 1^ HC03
_ 2531

/

01 100 HC0 3
_

002 010 760 5669 ^

H

2COs

H

2C0 3 , =

02

H

2C0 3

C02 ,
HC03

_

H

2C0 3 'HC0 3_/H 2CO s

pH

H

2C0 3 C02

CO, pH COs ,

H

2C03 HC0 3_/H 2C0 3 20/1 pH

e H

2C0 3 HC03
_

HC03_/H2C03 pH

H

2C0 3

HtC03 C0 2 C02 PH' C02

H

2C03

20/1 pH

C02
" "

pH

1030

pH

( $ 300 S)

NaHC0 3 ,

NaHC0 3

1. NaHC03 90% 10%

NaHC03

CA), C0 2

H

2

H

2C03,H2C03

n

H

+ HC0 3
-

C0 2+H 2
0«-^->H 2C03

~~>n + +hco3

-

H+ Proton Pump,

HCOr-ATP HC03
_ H+

't^iiu^i Na+ H+-Na+ Na + HCOs
_



NaHC0 3 NaHCOs Na+,HC0 3
_ H+ NaHC0 3 Na+,

NaHC03

H

2C0 3 04

H

20,

NaHC0 3 NaHC0 3

2. NaHCO s

NaHC03 ,

NaHC0 3

NaHC03

H+

Na+ H+-Na+ Na2HP0 4/NaH2P04 Na 2HP0 4 NaHa

P0„ Na 2HP04
H+ Na+ HC0 3

_

NaHC03 NaHC03

H+ pH 4. 58.0) P-

H+ Na+, HC0 3
_

NaHC03e NaHCOa

Na zHP0 4 NaH2P04 , pH

7.4 4. 8,

H+

NaA+ H +~> HA + Na+

(
NaA HA

NaHC03

H+-Na+ 1^113

H+-Na+ NH 4

+-Na+

NH 3

NH 3 , NH3 NH 3 NH 3

NH 3
H+ NH 4+ NH 4

+

NaCl, N a2S04 C1T SO NH 4C1NH4) 2S
4

Na + H+ hco 3

_
4

NaHC0 3 NH3 pH

NH3

H+-Na+ ^ NH 3^ NaHC0 3 NaHC0 3 28mmol/L NaHC0 3

13-3 ^ DH +-Na +

CO, NH3 ® H+ NH{

.
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H

zC03

^ pH

1

3_4)

ff

B

iti iSS:

Na* CP
HP05-.HC0

K

Tf 5 SlEft

-^^
HjCOj

C02 +H2

[
"

&

1

H$
SStBJ

s

HCOJ

13-3

-

HjOOs'

.

i|< •*^

f

'( f

v[kC03"J 20

,

(

r

HCOJ120

(
13-4

— 301 —



4

,
.

IT v , , BHCO
PH= pKa+ lg

L

H :C0

^^^
3

3 1"17.357.45 .
,

. pH

pH pH

H

2C0 3

1. (, P- .
^coj ,

pH pH.
2. ( NaHC0 3 ,

NaHC0 3^
HCO,_), C0 2 .

pH 7.45, . pH

NaHC0 8 30mmOl/L pH

7. 45, .
3. ( CO,

,, NaHC0 8

4. ( C0 2
C0 2,, C0 2

. , NaHCO,

. , '
pH. ' ', NaHC0 3

NaHC0 3

(0 2 , NaHCO,, NaHCO,. '
302 —



^ PH.

PH. HCO,_H 2CO
'

"
PH HC0 3

_(C0 2CP), , pH pH HCO s
_,. ,

1. (PC02 )

P

C02 C0,

P

C0 : 3347mmHg 40mmHg Pc02

P

C02

. , .
2. CO,CP) 25°C P C02 40mmHg 100ml 1100 3_

ml 50 70ml/dl ( 22 . 3 3 1. 4mEq/L)

CO,CP C0 2CP .
3. pH pH, pH 7.357.45, 7. 40. pH

7. 35 , 7. 45 .
4. (BufferBase; BB)

45 52mEq/L. BB

P

C02

P

C02

H

2C0 3

H,CO A- )
A- HCO,_

H 2C0 3+A-~>HA+HC0 3

-

BB . Hb0 2
- Hb- Hb0 2

_ Hb-

. BB

BB HC0 3
_ (24mEq/L), l7mEq/L), HPO," 2mEq/

L) BB 42mEq/L

BB HCO,- BB

BB BB

5. BE)

P

C02 40mmHg38°C 100%

( pH 7 . 4 /L

BE (BD), BE

0± 3mEq/L BE BF,, BE BE

6. SB) AB) SB

100%. 38 Pew 40tnmHg ) HC0 8-

P

C02 40mmHg SB AB
2127mEq/L. 24mEq/L ABSB CO, AB<SB CO,

,
^, .

— 303 —



'
1.

(0 1/Gm l/L(l. 9%), Na+ Na+ OH- NaOH HC0 3
_ NaHCO,,.

CH,CHOHCOONa+ H 2
C0 3
^>CH

3CHOHCOOH+ NaHCO,

. ,
(2) l/emol/L (1.4%) . ,. . NaHCO s HCO,- Na+,. HCO,- H+ , C0 2 ,

C0 2 .
CO,

(3) (THAM): H+

THAM NaHCO^ H,CO, H+

H

2C0 3
HCO,_

(CHOH) sCNH:+H 2CO—CH 3OH),CNH 3
+ + HC0 3

-

. THAM . 3.64% pij

(4) 28.75% H+..
2. .
Na+ C1- C1- 1/3 pH7.4), KCl,NaCi. NH«C1 36g, 0.9% NH 4C1 .

NH 4Cl^NH +
4+ Cl-

NH
3+H +

.

HC0 3

"~~>H 20+C0 2 T (
NH*C1 NH+^Cr, NH NH . Cl_ H+

HC1, HCO,_ NH*C1



601G0 lA =
10_ 8cm) Euka ry otic cell) 70S

.

14-1

&

)

13 18 79 3

3342 5158 7.5

49 43 8

46 54 24
59 35 2.9

52 48 2.4

76 24 (12)

« 70 30

75 25
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E4

14-1

1. 14-2

Phosphatidylcholine): 1 2

3

Sphingosine)

142 )
1 PC
1

PE CL II FS S>[

57 26 3.9 6.3 1.3

41 35* 8 2.4 6.6

rt 38 38* 10 2 0.8 11.2

45 30* 8 4.4 12.6

59 24* 9 4.2 3.8

55 22* 12. 3 3.7

60 23 9 3.9 4.1

43 20 4 23 3.0

42 21 G .0 16 15.0

45 17 9 4.2 12 12.8

PC: PE: CL:
Pis PS: SM:
• PS

14-1),

1:4 4 :1 70%, 79%) 18%
1972 Singer Nicolson " " Fluid mosaic model)

— 10«—



»N(CH3)j

CH 2

CH3

O
I

=p-o-
1

o

CHZ
H
EC -CH

O O

c=o
1

c=o

(CH Q) 7

CH3 CH
1

CH

(CH 2) 5

CH}

D"

CH2OH N- D-

7

S

CHjOH

3>!

3

H H
N- ()^

n

H-

HO-

H H- -€H2OH

-H

H-

H H H O

C—C—C—CPIj

/ I I

G OH NH
I \
H C=0

OZ

<

( )

»iS
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Ganglioside),

Polan head),

(Nonpolar tails), 14-2

14-3)

-

r

S

^

O^ssO

14-2 14- ""
"" " "

1025'C

2.

a

Integal protein)

Peripheral protein)

I

4-4

S 70S0% ^
a^ ^

-

*

^

.03%,

:

z\

J

3Qg



^^^^""^ sa
-' ^J§ /

— —4?^

S^
r
m:. It::

^

14-4 14-5

Freeze-fracture method)

14-5)" "
Carrier),

2030^

pH

C ATP

3. 5% 15

14-6)

»

lilOWIilHlltlQlII

s
ftl

£

^ms^ ^
14-6

— 309



MN Acthi filament)

4. " "
Fl-

ip-Hop),

10°C,

3 pH

5G% /

^
^

* ""
,

5. ^

^
S

Na+
, K+-ATP ATP

.

1. Passive transport) :;'j

^
310



B.

14-7

2. (Facilitated diffusion)

,

Carrier protein) ,

• 14-7 A: (Lipid core)

B:

C:,
Liposome)

( 14-3)

3. Active Transport)

ATP

Na+K+-ATP

"" K+ 30 Na+ 10

"" ""
K+ Na + K+

Na+ ""
* Na+ K+-ATP ( 14-

8) ATP Mg"-ATP

311



I i f

2K" 50
-90 mv

2 3 4 5

Na® K® .

14-8, Na+ Na+ Na+ 1 ;

. K+ ©.
K+ K+, Na+ Na+. Na+

ATP Na+ K+, Na+ K+.

4. () ATP
ATP .

ATP ATP,"", .) ,
, .. ATP 14-3).

^ ATP .
14-3 ATP^ ^

7.5±0.47

^ 0.3ml 4.2±0.61 44.0

0.5ml 5,70. 58 24.0

0.5ml 3. 1±0. 40 59.0

^ )1 0. 5ml 7*5 0,07

fidnj/ml), 100, ^ 500, 300

312



ADME

tJ

3, 4-

" "

P«

P

4M 14-4),

P«
P«

14-4 1^5

l:(ncil/mg)

0. 10'1.96

-
0. 05--2. 10

0. 024

0. 070

0. 050

0.08--0. 18

0.03~ 0.21

0. 018~
1

— 313 —



^
14-5)

14-5

0-. N- . S-

N— S—

-

M

a

•

1.

(1)

N- N-

-0H

0
0H
NH0H

N-

HN

O

H

o

H

~314 —



P- P-

N-

0H

O
|
O I—NH,

P-

a-

N-
| |

|

VH'

-NHOH

P- -N—

(2)

0H OH 0H OH 0H 0H

" 1 1 0 1

—

>

,0H

(3) £?0"&)3,4-

P

46

-7, 8 -9, 10

> HO

3, 4- r, 8-

P"

7, 8- -9, 10-
(4) 0- N- S- . 0-

— 15—



0- N- ( )..
H 3CC0HN—

0
-0C sH s

~> HXC0HN- O )—0H+CH 3CH0

'

N- N-.
S\ yS

CH,CH,CH,N
,CH

3

\CH
•H

CH 2CH 2CH aN/XCH
3

+HCH0

S- 6- 6- S-

6- ^ 6- 6-.

N

S—CH 8 SH

0
\ N

)+HCH0

6- 6- 6-

#
(5) N-, S-

P

<5 -S-.
T

S

N'

CH,CH ?N<
,CH.

CH 5

CI

(CH,),-N(CH,),^ S

s- s ^^^ -
S^ .

-

° (CH 2 ) 3-N(CH 3 ) 2

N

-, (EtHonamid),

— 316 —



NH.

C«=S

I I
0

NH,

c=s-»o

XC,H 5

v
S-

#
(6) .

-CH 2CHCH 3 0 \CH 2COCH 3+NH

*(7)

Paraoxon), ^ ..
,OC 2H 5 0

SN- >_0— p/
OC,H,

2N-( 0—

P

OC:H
s

OC,H,
s o

I

s
C 2H 5 \ P—OH
C,H sO,

i
O

C 2H 5Ov II

>P-OH + 0,N—

/

/
-OH

'(8) .
0

CH.CH.OH >CH,CHO—>CH 9COOH

2.

(1)

^
H,N )—N=N

/' H
t-SO'NH,—>H,N—O SO,NH 2

—>H:N—\ O ^)—S0 2NH 2+ H,N—^ NH,

IsTH, NH 2

2, 4-

^0

— 317—



H 20 + HOCH 2CH 2N(C 2H 5 ) s

C—OCH 2CH 2
N(C 2H 5 ) 2

> C—OH
II II

o o

(2) CONH—
100%,

95% 20% 4%
CONH 2 CONH, CONH, CONH 2

-
NH 2

-
(3)

CONHNH, COOH

I
o

|

H 20
>

OH

-

I
o

|

+ NH,NH

NO, NH,

H L
HOCH O HOCH O

I II II

HOCH,CHNHCCHCl
2

H0CH 2CHNHCCHC1 2

(2)

H
CC1 3CH0-H 2

~>CC1
3
CH 20H+ H 2

3.

(0

NH 2 NH,
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4.

14-6),

f^
(UDPGA); 3'- -5~ PAPS)

14-6

.
SIA

g .
.

(1)

UDPG),
UDPGA, 0H COOH
NH2 SH

0H

f i

NH—C—CH,

+

COOH
/1-Ov

/'— —

OGA

UDP
UDPGA

+UDP

UDPGA
NH—C—CH,

^ Glycyrdiizin), Glyc-

yrrhetic acid)

(2)

ATP

3~ PAPS),

318 —



CH sOH+ PAPS-
3'-

>C 2H 5OSO,+PAP
3'-

OH+PAPS— >( O )-OS0 3H+PAP

2-^ N-

(3) A

A

NH 2

II .
+CoA—S—C—CH 8 >| q

»

NH-C—CH,

+ CoA—SH

SO, S0 2NH,

A

-CoA N-

(4) GSH)— -S- ^

CK^H.CH.Br,-^^, -^^^^^. ->CH 3CH 2CH 2SG~>CH 3CH,CH 2—SCH 2CHNHCOCH,-S- ,
|

COOH^

•

^ ^ (12]
1. (

P

45 P«o)

b

5 ;
DADPK- NADPH-

C NADH- b ^
P«^ X 450mn
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1962 Omura

P

45

P

45

P

45e

P« D

D

3

25 1

P

45

P

45 co-

P

45

P« 446nn 448nm(

P

448);

450nm

P

45

b

5

b

NADH

P« 14-9

(RH) P«(Fe3+
)

P

45Fe3+)—(RH)
NADPH

P

45Fe2+)—(RH)

NADPH- P«

P

45D (Fe
2+)—(RH)

1 0 2) 2 1 2

NADPH NADH

b

5 NADH-

P

45

P«(Fe2+
) 1

P«(Fe3+
), P« ROH),

(R)(Fe-OH)
(RH)Fe

2+

2H+ (^)^(0|-) ©

(D

(RH)Fe 2+ (0 2 )

(RH)Fe3+
((J )

T
e

14-9 P"
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HO—f ^ —CH,COOH
>

I
o

I O I\z\ Nz
H

5-

6-

6-

3.

P- P-

5-

*

NADPH NADPH

P

45

P

45D

NADPH. / * ^

P

<5\ /RH(\Z FAD.FMN V (Fe 2+
)
V
Nh 2o

NADP+/\ ^\ P^^^ROH(
FADHFMNH, (Fe3+

)

2.

-S-

MAO)
MAO

5-

H0—^ I

CH 2CH,NH, MAO HO—T ,—CH tCHO

5- ' 5-

1/

NHNH

— 322



200

P«

P

45() NADPH-

P

4B

D) 3-

NADPH

P

45D .

r-Schizandriii),

(Schizandrol), P« NADPH-

F

<s .
P"

150mg/kg , 3

P«, RNA ( U-7). 1^
P«, 2 . 5.

OCH,

H 8CO—
H sCO—\ OH

14-1

l\CH

H 'C0

-

V

OCH,

RNA

P

g/l00g 4.6±0*2 5.20. 1 <0. 05

P" mmol/mg 0. 12G±0. 013 0.298 0.017 <0.001

g mg/g 10,3±0.41 11.9 0.64 <0.05

RNA mg/g 0.93±0.09 0. 95 ±0.03 >0.05

mg/g 26.0±1.6 29. 1 ±0.1 >0.05

323 —



^ 5

1^ ( 14-8),

" 14-8

P

45 RNA

cci 4m CC1 4 +

P+so mmol./mgSS 0. 173±0. 012 0*116 0. 015 0.268 0* 008

mg/g 10. 1±0. 1 10. 3 ±0.4 12,7 0*6

RNA mg/g 0.81+0.06 0.38+ 0.07 0.88±0. 04

e

SKF-525A), .

•

C—C— —CH 2CH 2N(C 2 ri 5),\/ 1

CH:

CH,

CH,

SKF-525A

SKF-525A

e SKF-

5

25A l 5mg/kg, 100mg/kg,

27min 80min Mmin 60min,

• *" . ' ,
Lycora

mine). (Lycorine) ( Galanthamine). ' '. SKF_525A. Na+ K + .
Ammonium Glycyrrhizinate, AG) Na+ K+-ATP .

Na + C1- Na+ K+-ATP
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Biphask action),

^ . .
SKF-525A. 6 24

Ŝffitii^. .
*

1. ... !^ NADPH-
P« II .. §i

P" NADPH-

P

<5

60

#
2. .

( ) 4.

^ ..
#
3.

. 3%

6080%
20%).

( 3%).

*4. .
P" E C B,

NADPH- P",

^, . . .. -
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.
.

P« 609& .
•5. .
35 18. 6%, 6

81.4%. .
6_ 6- .

Allopurinol) 6-.

RNA 1,9

DNA DNA RNA

> > >. .

.
*6.

5&,

..

.

a
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^

^

^

s

XH ]! X,

^

^
e &

A ^

,

^^
" " ^

/ A/G), ^
TTT) (ALT, GPT),

^ (AST, GOT), ^ (LDH) (AKP)
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95^)
100120 7.5S

8085?&,

15%20%
1) c P45

. K

K 18 H 4 CH3 (1

3 5 8 2 CH=CH: (2 4 2 CH2CH2—COOH (6 7

15-1

B

15-1^ ^

^, ^ 15-2
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15-2

r'

15-3

V

I M :—CHS

y^QS. V —CH=-CH2

p.—CHsCHzOOOa

Mfp

5CH

XNH
\

NH

V

CQ.CH

oH
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VCCH?_CH2, CHe

15-3 () ()

13.7^imol/L,

a P

M
¥2

Y Z

^
Y Z
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Bilirubin glucuronide),

15-4

75%,

15-1

15-1

( (

(
+

+
+
+

it
+

•. Vac den Bergh) .
15-3),."""".

""""..
^^

& UDP ^
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—ATP
<«[

ADP

—

(2)

*~1:

P

'UTP
(3)

UDP
PPi

SHfe

1(5)'-

L-NAD(
f^NADH+H:

UDP

ADP

UDP

(1) ^
(2)^ IB

(3)

(4) UDP- SL

(5) UDP-

ATP

UTP:
UDP: 6?

ppi: Umm
NAD +

:

I

NADH
:

I

P:

ATP:
ADP:

15-5

UDP-glucuronyl transferase), 61^

UDP ^ UDPGA) UDPGA
15-5

^
8090%^

40280mg
1020% ^ ^^ :

m



ft]

80%

15-6
R

[^ + ) ++)
0.8-6. 8ftDO]/d

|ja (-)

15-6

*

1.717^mol/L (lmg/dl .

Sc ,
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. 3 mol/L,. .' '
. . ' .

.
.

CC1,

( A ATP .
.,

•

. P-

CC1,

CC1 4

BSP GPT. AKP .

.
, ,

... ..
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.
95%. .

. RNA ..
10. 296 , , ,, , , .

Scoparone), 6, 7- 6, 7 dimethoxy-

Coumarin). Chlorogenic acid) Coffek acid).

•

6, 7- 50180%, 3

73. 8%. 4- 4-hydroxy acetophenone),. 37. 7%,. .
.. ., , 1020min, 320.

P- .
, ,
.. ... ^

12. .
. 1530min, ,

,..
1 /kg, 50

. .
.
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1.

D-

Y-

2.

cAMP

cAMP

3.

^
4.

e ^
20fo 35.1timol/g ( 47 .0%),
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16-1

——1

1

V V V V V V V V 1 V 1

V S/

V V V V V
V' V V V V V V V

V V
jSa
Tit jiu, IK s/ s/ sy s/ sy

V V V V V V
V V V V V V V

V V V V V V
V V V V V V V V V V

V

V
V V V V V V V V. V

V V
V V V V V V V V s/ V V V V V V V V

V V
\/ V V V V V V V V V V V

V V V V V V V V V
V V V V V V V V V V V
V V V V V V V V V V V \/ V

V V \/

V V V V
V V V V V V
V V V V V V V V

V V V
V V V V \/ V V V V V

(
V V V V V \/ V

V V V V V V V V V V V
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1. S

,
16-1

-
"V- 3- e 4--

N

4-

20

300

^ (Quisqualic acid), Cucurbitine),

Allihi),

Y- Y-Aminobutyrk acid), Laminine),

P-N- -L-ct 3- Dencichine), Cyc-
loalliin)

Mimosine),

Azetidme-2-carbox-

ylic acid) Lyciuraamide)

N—CH 2—CH—COOH NH 2 H

O C=0 NH S I
[-

C00H I-LC—

/

N
N-COOH

O-C——NH \ N/ \ /

N

CH
2 CH==CH 2

+S--CHCH—COOH
O - NH,

NH 2—CH 2~CH 2—CH 2—COOH C(CH 3 ) SN +—(CH 2) 4—CH—COOH^OH"
NH,

y-

-- HOOC—CO—NH—CH,—CH(NH 2)—COOH
)9 N— L a, yff-
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C,H 5—CH 2
—CH—NH—CO—C,H,

N
H

CH—COOH

C 6H 5—CH 2—CH—CH,—0—Ac
CH,—CH—COOH

NH 2

2.

u ,
2 e

11

14 4,581- - t
- 3-;

Melittin), 13 26

Apamine) 11 Ma-
st cell degranulating peptide) 9 22

2 ,4 3 3 !,
1 1), ---

-

-- --- ---- -- --
1 ,500

1,300

1 ,000,

3.

Trichosanthhi)

224 24,000,

20% 2.6%
Rkin) 65,000,

RNA \

2,00010,000,

4000 546

Strongylostatin I

510
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Buthotoxin), ^
Homorrhagins)

5,5007,000, 1516 6162
1517 5261 ,

5,84010,500

Papain),

Ficin)

Bromelin) t

A
L-

ATP 5-

pH 4.5 pH 5.26.2

-N- ATP

— 16-2

16-2 —

.
C

A

.
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1. 200

16-3
16-3

-

D-

L-

D-

.
D-

L-

CHO CHO CHO CHO CHO

HOCH, CH,OH

CH 2OH
D-

CH 2OH CH 2OH
D-

CH 3

L- D-

L-

CHO CH 2OH CH 5OH

CH 8OH
L- -D-

C =

CH 2OH
D-

C =
—I

CH 2OH

Cliitin),

N- D-
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NH—COCH a

Erythritol),

D- D-Arabitol)

Adonitol),

D-Mannitol),

Polygallitol),, d- d-Quercital), Me-
so-inositol, i-Inositol), Pinitol),

CHOH

CH tOH

CH:OH

CH 4OH
D-

CH 2OH

CH 2OH

CH,OH

CH 2OH
D-

CH 2OH

CH 2OH
D-

CH t—

,

O_

I

CH.OH

L-

<8

1 2^r

•

C
2-

2. 27 10

16-4
3. 8 11

p



16-4

a-D- -D- 1, 4)

/8-D- -D- 1, 4)

a-D- 1, 2)

/9-D- -D- 1, 2)

a-L- -D- 1, 2)

)3-D- -D- I, 3)

(9-D- -D- 1, 6)

a-L- -D- 1, 6)

5R

=

A

^> Va -TV a—D- - /?-D- D-

(1, 6,1, 4)

/3-D- -or-D- -D-

(1, 6, 1, 2)

D- -D--D- l, 2.6. l)

D- -D- -D- -D-

(1, 6,1, 6.1, 2)

D- -D- -D- -D- -D-

1, 6.1, 6.1. 6.1. 2)

D- -D- -D- -D- -D-

1 -6

20

33, 400,

632, 000

1% 1,

4 ^^^JJ^
18.8:1.5:!.

P

P-D- ^^^J^, k j£

^
T

5 Panaxans AB C D E,

16-5

1/3
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k 16-5

^• j|

l l

W

u- se M

w

1 rii c r»o rm a n c1 1 iin-Fopcr nicino A 6.7X 10
3

2. 3 0. 7 1.0 1.8

R 7.5X 10 5 1.2 0. 9 0 7 1.0 0. 1 0.5 0. 1

2.8X 10 5 1. 1 # g 0.

6

1 0. 1 0.4 0. 1

A 1.2X 10* 0. 9 1.0 0. 1 1.9 3. 7 1.0

nD 6. OX 10 4 0.2 0, 1 1.0 0.5

c 2.4X 10 4 0.6 3. 4 1 . 2.5 15.9

D 6.5X 10
4 1.0 45.

( aconitans A 6.2X 10
3 100

B 2. I X 10 5 1.2 0.6 1.0 2. 3 0. 1

C 4. 3X 10 3 1.0 1. 1 0.8 0.2 1.0

D 4. 2 X 1
4 0. 3 0.4 1.0 0.6

*

ephedrans A 1.2X 10 8 0.2 2.4 1.0 0.7 1.0 0.2 0.8

B 1.5X 10 6 0. 1 1.0 1.0 0.9 0. 3 0.9 0.7

C K9X 10 4 0.2 0,2 1.0 0. 3 0.4

D 6.6X 10
3 0.2 0.5 1.0 0.

1

1.0

E 3.4X 10
4 0.7 0.4 i.o 0.2 0.4

'Ephedra disticya

Alginic acid)

" "

1. Cr-
otonic acid) Angelic acid)

Fumaric acid)

Anconitic acid) Shikimk acid)

Cinnamic acid) (Piperonylic acid)
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Ferulic acid) Caffeic acid)

Chlorogenic acid) Aristoloch-

ic acid)

HC—COOH
II

H.C-C-H

H 3C—C—COOH
II

H-C-CH,

CH 2—COOH
C—COOH

II

CH—COOH

OH

HO—
\'

OH

COOH

/
OH

OH

I o r

O—CO—CH=CH-

OH

-OH

-OH

CH=CH—COOH

O

HC^CH—COOH

-CH 2 ,0

I O I

z
<ioc

o

COOH

NO,

CH=-CH—COOH

H COOH

H0

H'
H H

\!__|/' '0H

OH bH

2.

:1 Myristk acid)
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(Arachidic acid) '
Linderic acid), ^ Goshuytu'c acid),

AW'-Eicosadienoic acid), -^ ( I'unkic acid), -2-
Chaulrnoogric acid), Ricinoleic acid)^

_

'

'

r=\
)—(CH,),,—COOH

CH 3 (CH 2 ).

H
I

-C =

H OH

C—(CH
2) —CH—COOH

H,C

HOOC(CH;) 2

°' (CH 2).CH S

3.

73.9%, 50%, 305G%, 35%, 34%
31.8% 3C% 2530% 2024%

7%

4.

\
\

H
HO

\

1966

DNA

^ ' Ecdysone) hiokosterone).

Cyasterone), Rubrosterone)

SIIMfU G (Ajugasterone G)

rm ^ (A1 ; so1 a) !'
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OH

\X\/\/0H

R

R

R

OH
OH

OH

R=

HO

HO

OH

G

5.

1. ^ ^ A
B 51

1'3-6
2.
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16-6

A 55 ^. flff -f
& &

E •

K ^. a

B, .
P 2 ^

'

;

fii .
£•

3 .
C ...

S (;

1.

0.22% 0.61%, SOT 0. 1% 0.24%

17.5mS , 46.0mg

0.0210.025%,0.03308)%, 0. 036%

^1 30.8% 32.5%, 0.3%
0.5%, - 13.0%; 36.1%, 32.5%^ 1.4%, 2.0%, 14.8%

8 ppm( 10_ 8 16-7

^. cAMP— 22.4pmol/g, 21.5nmol/g

133.9pmol/g

3
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16-7 8 ppm)

Ca K Na Mg Fe Al Zn Mn

354 622 179. 3 68.7 88.9 69. 1 43.4 6.3

491 475 168.6 115 45.3 63.0 51.7 4.8

H 612.5 G28.5 125.4 226 51.0 62.6 44.2 4.3

67%, 4 57.2% 59 2044.4%, 1 62 . 4%, 4

64G7%; 3

> 5 78

^ ^

ATP

'
20% 10G

40 39 10 10

2.

90951C

, ,
^ 3^ S^
; iill |;It
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^:^;
5-

Melanoidiii),

68%,

50, ^

• " "
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60 70
(

1.

444

1/4 " "

200

2. .

< ill

3.
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A; a-

4.

N- S-

5. 70

DNA
DNA) DNA,

1975 DNA

a-

1820 1850

1957

.

. K+
Mg 2+ Ca2+ Fe2+

1.

^
2. .^

'
. f

< JjL i
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^
PAA)

DX)
DX-PAA

2.5

3.

-SH)

4.

5.

56 e

6

6.

-180

7.

^

8. k^
9.

5-

10. 5-
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*

Y- s-

1. ACTH), 39

2533 124

18 18 24 25

GH)

FSH) LH) FSH

LH
FSH

2

2. GRH) LH
FSH

3. '
,

^

— 355



4. 200 1.5% a P &
a- P- 5-

S

* 1965

5.

16- 8

16-8

. .
.

RNA . .
DNA

A

' .

'i

^

^ pH
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/ 1^
© ©

1.

16-9 e

16-9

M

mm g

SI k ^ ^
^ . &

k 12 1' .
G ^ & ^

». J5 b .
4 a, k^

g K
SJ^ ^ s.

2.

25%,

270%/

i^,
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3. ^
DNA, DNA

4.

16-10

16-10

/9-

.

.

II
1

'»-».- - 1

Si I W ,
5. ^

-

B

u

B

a

ISI
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ATP

1. ATP

92--1- (
6-

UDP CDP

DNA RNA

2.

DNA

6-

DNA
DNA DNA

DNA DNA
ATP

3.

A,

ATP),

I n,
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4.

::S

RNA
T &

* i
I 938 Meyer

.
16-11 ,

16-11

. a-

15,

.

(Heparinoid) ;( . i'i^

S

( ^ ^ ^ flt T?

. m

A

(- 4 -

^ B

^ e

^

Q

16-12
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m

n

( ffi)

^^ 1^ w ol HV /IXi 7T # 7v l\m m^n IS SSSFrSKff BP.
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«
.

V̂Biw

\ Aei HX,
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^
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#

Senium Senescence) Senescence, Ageing). ,

.'
Physiological ageing) Pathological ageing).

.
(

..
Ageing "". .

- .
D

•

GK),

GK . .

.̂ '
(
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..
6̂?

'.
- . .

TropOC0 llagen)r

3a

1; a,.

4 4

ii,

;

DNA RNA
Frozen metabolic pool)

17-1)

&
8—
C

*

B C

Tr

n-i

i '
C H 0 N P S R RH

H R— ' .. RH RH
R H' R. H.' " '" R. H. . |i^^;^'07( ) 'H0, lii 'OH.
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,'

DNA

. ..
r " "

" .
.

i

1. DNA DNA , DNA.
2. ,

DNA ,. RNA DNA

*

3. .
" " .

, " " ""
4.

DNA I .
DMA ^.

DNA .

1

5. DNA DNA
) DNA

.

DNA G, S.

i

( )
T

T
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. .
CIC) CIC

—— 3, ..
. .
''

. .
^,'

"fl", "(

. .
- " "".
' .
.

.
.

-

.

1. . ^
20

17-2)„

20 75 7 . 5

2. 29

2. .

58 i
56 -

fu -

10 20 30 40 50 60

()

••• _o- -•-

'

17-2

(24

^
o

32

1

5.
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. .
3.

17-1).

17-1

mmol/L)

-12 5.0 5.1

13- 19 5.1

20- 29 5.9 5.8

30"—39 6.3 6.0

40--49 6.4 S.T

50 -59 6.6 7.0

60 -69 6.7 6.9

70--73 6.7 7.1

10 70

4 17-3),

2029
0.65±0.026mmol/L, 6070 0.90 + 0.045

mmol/L)„

.
VLDL LDL 4050^

HDL
LDL

LDL ..
HDL .

LPL)^ LCAT)

•

7«- .^ .
4.. 7090

^, ^ M. ,
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^ RNA '
(o, P Y) , 200 1. 38 ±0.03 ; 7080

1.02±0.C2

DNA D'NA DNA
DNA .

5. 7K eo%, 5o%,

J 17-2). 60 51.5% 52%,

42.045.5%, ^ .
17-2

10 58.9 57. 3

17 60.6 50.2

40 54.7 46.7

60 51.5 45.5

40% 30%

, . .

..

1. J^tK
•

:a ^ 5'-!^ .
(MAO) . .

© ^ . SI (LDH)

S
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. .
(D IS

5'- P-

LDH

© Wistar 6 24

(

'.

©
SOD

2.

LDH CAA-
T). PK) LDH

,
H.M, H,!^

H 4 . 96

Mt 30 H<

17-4.17-5,17-6).

!^
M .

LDH

4 12 30 74 96

(
17-6 LDH

(LDH 1^)1^1^1^ / 2)

68

4 12 30 74 96(
17-4 LDH

(LDH LDH H M /

, I I -1 p
4 12 30 74 96(

17-5 LDH
(LDH LDH H M /

LDU

_

I

o

o

o

o

o

o

o

o

o

W

5

4

3

2

K
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3. ^ mMDH) .
Cortisone) .

Cortisone mMDH, .. ^
%

.
4. AchE) PK),

ATP SOD),

K

m ..
NADPH- C(P<5 , Vm*x,

. 3-

NAD+ io70

NAD+ 17-7). .

-

.

1.

1112
28 30 .

50
60%,

2

2. .
T .

T
7 0%, T

T'

,
t T

T T

17-7 5mMATP NAD +

3- Scatc-

hard

O 4.5X io 5M SI

• 4.3X io 5M

T .
T ^. ''IMfW[ ^^

T

W T T



T ^

W-S). 3500

* ..
3. B

T

.
B

B .
. IgG IgA IgM

IgE IgD IgE

IgM .
- 4.

C, C s Q

C

7 , ^
C 7

C

s ( 6 .^ C,

60

40 -

20 -

40

20

(
(̂

)'

20 8049 60

S;
N(

17-8

1 , ,
DA) : NE)

DA 30~50%, 35%,

DA DA
DA NE, P-

.
"" .

.

2. .
NE. DA 5-HT) .

(0 GH): . GH
24 GH .
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GH GH 20%. GH . '

.•

(2) PRL)

PRL ^PRL

(3)

FSH) LH) FSH

20 FSH LH
GnRH) LHRtl)

FSH LH
FSH .

(4) TSH): TSH)

3% 8% TSH

(TRH) 6080 TRH, TSH

40%, TSH

. -

(5) ACTH): ACTH
ACTH

(6) AVP)

3. .
30%.

ACTH
50% 268 20~80

60.
CA) CA

——
CA

CA
4.

TeBG)
Leydig

C

17 2
'

3-P-OH .
5a- DHT)

DHT TeBG

E) P)
E 2 )

E, E, DNA .
5.

(0 90100
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50%. . 20

SO

T

4 50%, TSH .
(2) f T,

1\ T, .

T

4

T,

1\
1\ .

(fT4 ) . T, (fT,) rT, . T,

rT, 3,3'-T 3',5'-T, 3, 5T, ..
6. PTH) PTH): Na 2EDTA

It . PTH. PTH

PTH D 25- 1- .
.

1.524

a

(

Y- ot P-
( 17-3).

17-3

' (
1.5 3 6 12 24

a 40 43 37 22 19

03- 54 54 54 54 54

y- 2 3 9 24 27 .

,

XK, . ,.... ...

. . ^
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.
1. ..

( .. .— ;r .. ^.
). .

Lipofusin).

.
2. DNA , , DNA

li,..
3. .

.. .
4. .

(SOD) • 07

. SOD S0D SOD SOD. SOD. SOD SOD SOD SOD. .
SOD SOD. . .
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SOD .
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#

DNA
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() Cu Na
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cAMP

cAMP/cGMP. --- .
RNA DNA E:) DHT; %

E: DHT E, DHT'H- PHA
PRA) PA)-

6 DNA
MAO-p, .

DNA
T)

LH-RH
DHT . ConA

PHA ConA' T Ts)

T Ts T

E A B C "".
18. 3%, 10. 8%,

20 21%,

MAO-P 50%
93. 7% n

^
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> '

E0. 01% . 18-1 .
33 . ffl . 0.01%. 0.00 6%) 0.0033%).

Essential Trace Elements).

Homeostasis) feS

. . Hg) Be) As) Pb). NaCl 510 .. .
.

mRNA 3,000ppm, mRNA Zri DNA Zn .
.̂

.. .

. . .
^^. SH. NI-i,^

COOIIJS, —PO,H OH.
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bo

s

bO

m & u

4H

'ho

m

Q
o.
a

<
S

w
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IS- 1

50%

15%

0.314%

pH. .

'

18-1

ppm( ) ppb( .
.

2.5~12ppm, 3002,900ppm, 3.6ppm,

592ppm, 28ppm 18-2

,
10 ,

18-2 .

'
Co, Cr Fe, Mn. Mo, Ni

. .

.

Al Cu Mg Mn, Na Se

' Al B. K Na, Si

B Na Sb Si

Mg S Sb. Zn

Al Cl Ti, Zn

F

]! .
' j£
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^ 52 ^ .

0.0070%( 22 933.

. ' 5Zn .
Ca-Zn- .. ^, .

1015mg; 25m g;

3040mg/., 20%.
12.2415.3timol/L,

30%(1 2 12525(m g/g, —
18-3

m

A

Zn 9000 52500

B

Zn i . 67,400

Zn 89000.

8$ Zn 65000 7. 5 5

Zn. Ca 26,000

m m m Zn

Zn 32.6 30

IS Zn 47,200

Zn 37500

Zn 2,83.0

BIA Zn 34800—36000

RB Zn 34,300

Zn 44700

Zn NAD 8 8.7 15

g Zn NAD 100 13

-3

H

Zn NAD
S Zn NAD 4

BI Zn NAD 3

Zn FAD 5

Zn. Cd 1 6006(g

RNA

H

Zn

Zn

DNA Zn

Zn, Cu

»

Zn
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R. ^^IE IS S - "S" .
/ 0. 82 0.9~1. 2 . /. ?i,

/ /

2.0, . -. / ^ .
. .^.^ . , . '

80 1|^ ) DNA RNA
SOD) . . DNA

RNA DNA .. 18-3..
Geophagia) .

60%

. .
' ,.

^. .
55 3 40~49 103.3

ppm, 60~69 81. 47ppm. .
Cd) . Cd/Zn. , .

T.
.

ppb.

6mg. 0.052.83mg, (
6 lOOOppb,

-)MOpg.^ GTF) . 100.
f .

80%, .
* G.06±0.46 ng/miii.

' 9 . 2 l±0. 99n S/min, ^^^
It .

— 381



' ?X - .
SI . .

47

Cr 3+
( ) . ()

( .
HDL

Glucose tolerance factor; GTF),

\ I

N/
H20- .0Ha

":Cr:"

HjO-' " OHj

GTF
GTF . GTF 4 H,0 GTF

GTF. GTF

40%

' .
. ..

.

.
ppm 1.07 0.57 0.31 0. 01 0. 2

<0.01. . 0. 2 9 2~0. 62^g/

g; 0.0410.178jig/g .
1421mg,— . is-4 .

18-5

GSH-Px) GSH-Px

GSH-Px GSH) .
GSH-Px.

— 382 —



18-4 ppm)

0. 06±0. 004

0* 076 0*008

0. 336 0.016

0. 535±0,018

0. 860±0.031

X X

18-5 GSH-Px

'ppm GSHPx

*

0.098 6.62

0. 186 14.36

0.048 5.67

0.356 20.48

0.717 31.71

1.017 45.34

R NADPH/imole

GSH-Px ROOH)
ROH), H,0 2

ROOH+ 2GSH GSH~Px —ROH+ GSSG + H,0

H 2 2+ 2GSH
GSH"Px ~>GSSG + H,0

HOO" 0- 2 HO.;

ROO'), GSH-Px

GSH-Px

""
(.

E

E E
6 2. E K C£ C P„

. A E .. 75

, 0.1 23 O.OO^g/ml, 353 0.088 ±0.001pg/ml
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^ ^.

0.00559& ( 24

0.00010% ( ( 80 .
0.242.83jimol/L). 1 . 52mg,

23m S Cu'+)

Cul+ .
M^allotliicmein)..

11.05^g/g, 16.47tig/g,. ..
5070% 20%

51C^ .
18-2.

S

'

3 31.4~78.5/anol

Sgf
2S.3 ^.7ait-o1

/1r'

l.f-e^mol/L

17
(10.4~23.6)^nio]/L

-!

r
i«

•̂It '3'H^
I

1.572.36mEoI

3

j
(33.2~25.0)jjmoI/L j

I

18-2 :S

C. , .
Fe'+ Fe3+

, - id ..
.

Menke

)
18-6.
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I

18-6 ^
30

1H

m
.

IK #i * B >P T rfri J?f iVi * fl»m Hi iTu r mil tit in trj jt. Tu

. ,
.

15.720.4 1. 57 10.7-15. 3

,

11.614.3±1. 5» 6.3^'17. 3 «
35.6 7,9 20.3'G4.4

JS. 23. 2 1.9

26.4 18."'35. 3 ^ ja.^ 55

1

23.9 . . 18.7^ 3 ^!u^
26.4±6.3 . IE

*

til 23-2 14.4^'33. 3 ^. ffi./n^?'^.± 22. 1±3.

1

16.5^'35. 3
K- ACTH. ^ £}^

S 21. 8 6.4 12.

"

'42.2

2 29.9 25. 3-"5.2 nt ^ &^
26*2 5*5 W ft t.

26. 1±2.0

25.4±5.7 ,
25.9

Hodgkin 26.8±9. t

8 23.9~24.5 Menke^ §1

37. 1 ±12.

4

Mnlm

« 23.2±4.9

26.2±5.8 17. I-'51.2

tt

*

10.4 9.4'11.3

Wilson 8.0 5. 2^"1.7

10.0 3. '15.

1

Sprue) 9.9 2.5^'21.8

• ii'n^3-f!S^- 3

0.00002?&() ; 616. .
0.722mg,. PPtn

0.21 !).07 0.443.47. 7. 00

15S) 45mg. .

3

2S.10%/10 614.86ppm) 710. OOppm) S50.00ppin). 4.05ppm) 0.13ppm). S
0.6S0.87|ig/g, 31 .

^

.. (SOD) ^.
SI ^ . ^ DNA RNA^.

11 DNA DNA^; RNA RNA ^
Mn" . ^ . ^
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'
Mn2+

WHO ^
. .

^

^
0-0037% ( ( 808 ^g/g

52.6nmol/L

0.5~1.0ppm

1 416 6070% 52.6fimr>l

3

6 . 8Jimol) Ca 3P 2 3 ) 3
.Ca(OH),(

Ca,P,0,)^CaF 2 . 105^mol

lOOppm. l.Oppm, O.eppfn .
10~30mg%,

1020mg% lOOOppm)

55~69 ^
. ATP 5mmol/L ATP 40%

Mg'VATP 3, 60%„ ATP
l5ppm .

(42ppm),, DNA

-.
E

. .:K.
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0.000002% () 9.5„ ppmi

0.36 0.16. 0.52 0.17 0. 13~0. 15, — 290Hg/

l(Hig/ O.ljig/ B,,.

B

1S . ppm/

0.32. <0.4 <0.4 <0.4 <0. 3.

94.04ppm, 31.55ppm„ 0. 90. Uppm 0. 1S
0.23ppm), . 0.901.12ppm),(0.440.80ppm) . .

^: B, B,,

0.00001% ( 5. JL

2.06ppm. 0.33ppm 0. 25ppm, 300fig,

40~60% 120180Hg„ ..
. ,

(25Hg/k g )..
'

;:

ft

. ^
S .
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, " ii. . .
DNA RNA . DNA RNA DNA

RNA .. .,. 0.2%. .
• " ".. •

" " .. ;^ .
.

, .. . .
- i . DNA

DNA RNA .. "" ..
." ",.- H,CO,—H,0+ CO,)

. . .
T . T IgA IgG.

. .
18-7 Oxg/s)

it

768 430 256 208

228 206 81 1760

360 700 274 11100

345 400 495 289^

8

270 17000 244 755

421 512 105 450

220 458 180 475



' . '. '. is-s '
/ ' /. is-s '. , *

finiol/L)

18-8 Zn/Cufclt

K

K COCO 00 CO 3709±690.7(25)

d 1970. 3±348. 7(31) 1970.3±348. 4(J6) 2120+ 349.7(30)

Fe 24. 5 7. 3(33) 25.2±t'.C(5l) 32.9±11.6(36)***

Cu 17.6±2.2(33) 13.8±3.9(51)* 23.9±S.0(36)M*

Zn 14.8 2.3(33) 13.8±3.8(51) 13. 9 3. 1(36)

Br 54. 1 9. 4(33) 46.9±ll.9(51)" 00+1in

Zn/Cu 0.3S 0. 16(33) 0. 72±0. 19(51)*** 0.62±0. 17(36)***

i '
P<0.01: ^ PSo.ooi* ,

(SLE) RA),

) 18-9.
/ . /. .

Hmol/L).

18-9

Zn Cu Za/Cu Pb

35 30 012.8 25. 1±6.7 1.6 0.5 1.66 1. 10

m SLE 13 26 7 ±14. 4" 34.6±10.8** 0.80. 3*# 1.41±1 05

RA 13 23. 9±11.4" 34 7+ 8. 0*** 0.8 0.3*** 1.34±1.33

2 ±12. 9*" 34.6±9 3*** 0.8 0.3*** 1.38 1. 17

SLE 4 45 7 8.6* 4.0 2.8" 1.61±0.71

RA 13 13. 2 ±12 6 4.52.8*" 1. 13 ±0.79

17 18. 3± 11. 4.42.7** 1.24±0. 78

1. K ^ *<0.05, ##P<0.01, ***<0.001

2. K <0.05, <0.01, AAAi'<o. 001
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,
18- 10 100 7 S±5"i ppm)

- P

Se 0. 32--1. 30 0. 73 + 0. 017 0. 30~1.2 0. 6±0.25 <0. 001

Mn 0. 40-•^6. 35 1.93±0. 12
.

0. 20~6. 5 1.61 t <0.01

Cr 0. 14--6.0 1 80+ 0. 095 0.08~6. 0.8±0.60 T <0. 001

Zn 75'-275 157+ 22.0 0~80 130±40 T <0.001

Fe 5.0'"44 15.48±1. 12 1090 30±15.0 1 <0.001

Cu 6.0'-22. 9.51 + 0.22 6~10 11±5.0 1 <0.001

Ni 1.2'"10. 5 1.069 0.08 0. 4~5. 1.5±1. 1 1 <0. 001

.
18-11 Ozg/g)

Zn Cu Fe Zn Cu Fe

21.8 8 500 35.3 11.35 190

28.7 14.3 614 m it 10. 4 2.7 119.4

11.4 4.8 438 17.3 11.0 130.9

18.6

10

25.2

10. 6

2 • .7

11. 1

227.

31.

364.

5

4

17.7

6.8

37.9

5.23

2.0

17.7

21.85

18.8

170.8

34.6 12. 1 720. 3 18.6 9.0 316.9

43. 1 10.8 666. 3 9. 97 4.9 108.8

31.2 2.

1

104 218.7 4.7 290

110.6

25.2

7.6

11.

1

101.

334.
16.4

12. 1

8.7

3.95

373.5

478.5

H.0 5.25 71. 9 132.3 11.3 255

78.8 13.0 H)81. 61.8 11. 3 1030.5

17.8 6.03 420 11.8 6. 1

16.9 9.3 262. 6.7 32.4

46.2 10.0 415 5.85 313.911.4

17.5 11.3 83. 4 24.9 15.8 240

S 39.3

25.9

92.6

8.6

42. 5

98. 1

550

664

25

32

27.6

4.02

5.7

29.2

64

99.5

356.2
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. is-ii''
. . .

18-11 .
(-) .

18-12.

18-12

ppm (%)

4 17 8 81 316. 2 42 3. 19 11.68 0. 84 0. 40 1

1

0. 12

96 10 18 121. 3 56 1. 18 7.44 0. 08 0. 54 1

1

0. 15

ili 6, 74 Q 62 534. 6 0. g6 1.22 19.22 3. 43 67 o 16 0.49

2 72 2 g6 38. 2 16 7.62 fByv" V*L U4 o. 35 o. j4 0. 14

5. 15 6 56 37.0 77 1.48 10.44 0. 32 0. 24 0. 14 0. 91

20 16 24 10 40. 7 38 1.22 21. 54 0.38 .50 . 14 0.33

2. 91 3. 28 7.8 1. 20 2.54 12. 13 0.52 0. 14 0. 38 1.22

3. 76 6. 65 27.8 0. 58 1. 10 9.92 0.22 0. 27 0. 10 0.25

3 58 4 30 100. 1 38 0.98 6.65 0.48 0. 48 0. 06 0. 12

27 89 264.0 56 1.21 o 0. 54 0. 73 0. 16 0. 16

5. 61 15 48 226.0 57 1. 78 33.96 0.50 0. 40 0. 17 0.20

8 60 16. 96 268. 1 46 4.75 16. 35 0.41 0. 36 0. 14 0, 14

2. 17 69 153.7 34 0.78 18.57 0.20 0. 10 0. 12 0.48

0. 37 0. 32 9.9 1 16 2.01 3.66 0. 37 0. 26 0. 32 1.56

07 21. 28 111.4 1 00 2. 10 5.80 0. 18 0. 22 0. 09 89

8. 34 75 328. 1 58 1.14 28.72 0. 54 0. 28 0. 24 CO

*

36. 52 12. 84 359.4 25 09 10.93 3.63 0. 05 0. 04

5. 95 20 92 103.4 1 19 2. 15 10.73 0.63 0. 34 10 1.94

25. 90 15. 38 231.2 30 0.86 3.56 0.58 005 03 0.05

42 19 00 71. 10 48 3.42 24.47 0.38 .72 . 30 0.03

6 82 24 70 195.5 38 0.92 31.98 0.40 24 • 16 0. 12

.
.. 18-12
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.( ^ .. .
18-1 3.

18-13 ppm)

1 1

P

24. 694 2. 053 16 322 0,845 <0.001

Cu 3 772±0 265 2.3C0+ 0. 1£0 <0.001

Mn C8.202±5.644 42. 192 2. 373 <0. 001

Al 2C5. 622±24.280 190, 344 13. 107 <0.001

Sr 21. 124 1*990 4. 174±0. 385 <0001

Mo 4. 178±0. 329 3. 590±0. 117 <0.01

Ti 3. 780±0.806 1. 1G8 0.464 <0.001

Ni 0.£82±0.210 0.602 ±0.041 <0.01

Ba 9.228+ G.G80 5. 572 ±0.425 0.001
Ca 2204. 872± 176. 759 1341. C3C±1CC. 001 <0.001

Co 0. 702±0. 089 0. £0S±0. 016 <0.01

Mg •7S3.36C±75.469 671.462±27.756 <0. 02

V 0. 3C8±C.04C 0. 224 + 0. C15 <0. 001

Be 0. 24S±0. 062 0.336 0.034 >0.7

Cd i
0,242 O* 098 0. 192 0. 034 >0. 3

Cr 4. 742±1.€36 3. £88 ±0.420 >0.3

Fe 270C.874±^03. 728 to >0.7

Pb 2. 134±0. 449 1.946.±0. 3S6 >0.5

• 4 5

(Be) (Cd) (Cr) (Fe) (Pb)

13 .
50% (Ba) Ca) Cu) Mn) Ni) Sr) (Ti) V)
(Zn)9 5 3. ,. is-i 5 .



18—14

P P
•Kr 4- Jft*y it(

Ri (,<i _i- iS )ft *t•m uii w s(
"Hi *S >ft
*-J lQ _E W rffS(

Ut /ft
1

-J- M£J^y 1u rt: w hes(

23. 174 13. 351

(61)

60. 0^52 ±70. 788

(27)

<0.01
208. 800 172. 301

(20)

319. 430± 1 12. 397

(41)

>0.05

9 563 9* 781

(61)

15. 600 10* 033

(27)

<0.01

r5 1065*902 404* 373

(61)

1385. 185 463. 516

(27)

<0. 01

41. 750 18. 954

(20)

37. 707±22.607

(41)

>0.05

f5 110. 106 48* 834

(61)

144. 546 67, 412

(27)

<0. 05

27 700 10, 912

(20)

28. 244± 1 1. 157

(41)

>0. 05

3. 722±1.738

(61)

4. 553±1.937

(27)

>0. 05

0. 583±0. 252

(12)

0. 594±0.259

(13)

>0. 05

0. 1 14 0, 033

(57)

CO-H

2

o

>0. 05

8.404±2.976

(GI)

S. 845 1.458

(27)

<0.01

0. 338 0. 137

(12)

0.257 0.041

(3)

>0. Ci

12. 326±2. 9C0

(61)

13. 242 5. 816

(27)

>0. 05

0.840 0,475

(20)

1.026 1.525

(41)

<0.01

0. 083 0* 029

(39)

0. 078±0. 022

(8)

>0. 05

156. 039 26* 704

(61)

157.564 21. 1G9

(27)

>0. 05

5. 535 3 166

(20)

4. 878 1.952

(41)

>0.05

0. 094 0 026

(59)

0.096±0.031

(27)

>0. 05

0.273±0. 058

(51)

0.218 0. 076

(21)

>0. 05

0. 107 0*063

(43)

0.087±0.037

(18)

>0. 05

0. 388±0.263

(68)

0. 402±0. 374

(31)

>0.05
0. 095 0.033

. (11)

0. 079 0* 022

(15)

>0.05

m —



18- 15

Cr(ppm) Mn (ppm) Fe(ppm) Ni(ppm) Cu(ppra) Zn(ppm) Cd(ppm) Pb(ppm)

q g 10 7 q g o 4 96

8 e« 7 2g

M j 2 1 o i^ * 1

4

B

o o n
Z.OKJ 4 5 3 1 6 0.15

L

5g • 8 5 g» 8 a aH,

Tfe 1 . 9 j • 200 2 # Q i i j 2 3

7
I

^ Rf4 JZ. A 7 ^ ~j g 0 42 u* o

QO ^ c
j 2, 2 11 7

w

10.4 j y 1 5« 1 Q Qg

1 "K

W

9 b 5 40 1 2 7 a

I 1
ill ifcr 3fc
UJ JO i • 25 4 220 9 a q Q 4

j2 ill tt; 8< 7 o o
£. O J

1 4 g 11.2 0. 1

6

1

3

& g26 7Q
1 o 3 i g g 92, q Q g

1 A i» H fife »bIF sfa fi> 215 7 6 2g # q

1

5

da H
1=1 263 COOoU Q 4 1 1 4 Q

j g 97 1 1 Cf\
i OU 8. 3 1

1

7

285 430 1 11.1 q g

1

8

2. 5 220 259 1 • 2

1

1 A

1

9

0. 9 325 7

1

1 O 4 9 O A Q ()• 22

2o ill A\2 210 D« 2 Q 11 4 1

2

1

gr "S 2g7 1 6 10.4 gg^ 2 q # 1 3

22 m ^23 1 80 1 5 8. 4 1 2

23 0. 7 c 7 A 2Q # 7

24 54 Q 7J. 1 2g > q 0 1

8

25 r!a dtfl j«gH Jig 42 2 80 9 A q < 45 I. 6

2q ^ Etr 2 4 7 120 q g O, 07

27 34 2 • 6
OA 7 0. 06

28 £m
tw Q 4 1 . GOO 9 c 7 • 9 53, 9 0. 73 1 • 1

29 41 2 1 0400 2 • 3
1 C Q
1 0* a q, 1

9

1 •

3Q + Q C ^2 2 70 1 . 9
» l g Q AO 4 0. 20

3

1

O
5 6 420 1 . 2 g 2g g Q QQ

32 gj^ 2 610 0 7 5. 3 y g 0, 90

33 0, 9 1^2 3 1« 600 3 • j 2 2 116 6

34 0.8 57.9 310 5. 1 15. 1

o =
J 22,4 43 o oz • z g» 7 2 3 3 0, 39 m 4

Oft -f|, i i ^3 2 520 1*0 g g 0 17

37 8 2 j 9 gg 9 £ €• 9 *?• 2 1 # 4

3g By d 220 22. 7 24, 4 1» 6

og rr nt hF. 1 4 93 # q 3Q0 2 \ g 8 24, 5 Q m 3

4 1

*n *t

rfci ^ ^fr

9 53, 5

CO Q

320

2 j

4 t 5

10. 5

7 # 3

g i

0. 10 l< 2

42 390 31 3.8 7.5 0.07

43 43. 5 43 2. 1 13.9 0.08 1.7

44 112 570 1.2 47.9 0.8

45 24.0 73 0.6 5. 1 29.8 0,21

46 287 78 4.6 8.9 25.7

47 1.3 46.0 490 2.7 6,2 61.2 0.09

48 8.5 62 0.8 4.3 3.5 1.0 3.7
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Cr(ppm) Mn(ppm) Fe(ppm) Ni(ppm) Cu(ppm) Zn(ppm) Cd (ppm) Pb(ppm)

49 5.6 61 5.8 16. 1 0.06 0.2

50 0.4 145 213 1.

1

4.4 29.0

51 24,6 160 3.8 15.6 29.3

52

53

7.

1

6.9

250

64

6.6 11.8

0. 59

0.3

"

3.4 4.6 29.4

54 144 718 2.9 14.6 215 0. 50 1.0

55 206 170 1.8 6.4 0. 16 0.6

56 '

1.

1

7.7 4.3 2. 1 7.2 0.2

57 8.6 39 0.3 4.3 20. 4

58

59 1.5

64.9

33.7

23

64

-

1.4

13.9

7. 4

17.2

20. 9 0. 13 1.4

60 0.5 10. 1 71 0.6 6.0 19. 9 .

€1 0.6 15.2 260 10.0 26.3 0.92 '
62 0.4 179 230 4.5 21.4 0.43 11.2

63 4.0 130 2.5 12.

1

64 2.3 32.4 1.700 3.

1

7.2 29. 1
'

65 1.220 115 5.8 13.5

65 0.4 90.0 45 2.8 7.5 16.

1

0.13 ,., ,
67 4.6 70.9 690 3.

1

10.4 101.3 0.28 0.3

68 105 860 1.9 7.8 37.9

69 2.8 58.2 2.000 2.6 14. 1 31.3 0.8

70 4.0 59.0 870 0.9 19.0 64.8
•

0.39

71 47 3.6 8.3

72 20.

1

250 3. 9 11.0 0.83

73 96 4.4 2.9

74 0. 1 40.8 400 3.6 13. 1 48.9 ——

75 4.0 103 2.200 3. 1 15.9 21.0

76 0.4 99.6 200 12.0 18.9

77 2.0 123 1.600 2.6 8.0 42.0 0.06 1.2

78 1.7 8.9 2.200 1. 1 12.3 36.7

79 270 0.7 7.3 14. 1 0.28 3.

1

80 426 330 1.6 7.2 38.5 0.8

81 1.8 293 890 '3.2 20.9 46.7 1.6

82 0.6 181 360 0.3 8.0 29.9 0.9

83 -

—

44.2 370 8. 3 100. 9 0.6

84 0.8 63. 7 710 15. 1 41.2 0. 14

85 28. 1 200 1.3 18.5 50. 5. 0. 11

86 49.6 38 0.4 8. 3 44.0 0.58

87 42.3 359 1.6 9.6 14.4 —— 0.7

88 97.7 330 0.5 9.9 75.4 —— 2. 1

89 0.5 61.5 400 3.3 12.7 22.7 4.2

90 0.2 37.7 420 0.5 7.

1

58.0

91 17.2 59 6.8 16.6

02 0.9 69.7 480 5.9 12.9 130 0.22

93 28.9 220 0.5 8.0 16.2 0.04 0.8

94 1.4 227 610 2.3 17.2 43.7 0.83 1.4

95 50. 1 210 14. 9 64.2 0.32 0. 1

96 23.6 290 0.8 9. 1 31.7 1.7
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Cr(ppm)
j

Mn(ppm)J Fe(ppm) Ni(ppm) 1

1

Cu(ppm)
J

Zn(ppm) Cd(ppm) Pb(ppm)

97 112 zzo 1.0 17.5 2 / • 3 0.53 1.4

98 112 660 1.0 '35.4 48.5 0.9

' 1.8 43.0 940 2.4 34.2 23.0 0.4

100 126 ' 120 2. 1 18.0 40.5 0. 2.9

20 ' ,
..

ppm 0. 26 ±0.1 8 0.1 5 ±0.04

0.11±0.03, 2 . 3 7 . 3.

6070 6

553.5ppm, 84ppm, 3. '
..
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(

Mr® Ar

10'/

mm'
1 io'VL l 4.05.5X10 S

/
mm

3.55.0X lOV
mm 3

4.05.5X 10''/L

3. 55. OX 10' l /L

g/dl 10 g/L 0.

1

1216g/dl
A ll15g/dl

120~160g/L
1 10~150g/L

g

1 pg 29. 36±3. 43u-jg 29. 36 3. 43pg

1 fl 93.28±9.80}im s 93.28±9.80fl

mm 3 0.001 io'/L 1000 400010000/mm s 4~10X 10 9/L

mm 1 0.001 io»/L 1000 50300/mm 0. 050. 30X 10
3/L

mm 0. 001 io»/L 1000 100000^300000/
mm s

100300X 10 9/L

A:

mg/dl 0. 0555 m-.iol/L 13. 02 180. 158

mf/dl 0. 1665 mniol/L 6.006 60. 0554

mg/dl 0. 3570 mmo!/L 2. 801 N =14.007

IS mg/dl 0. 7139 m.'TioI/L 1.401 N = 14. 007

mg/dl 59.484 /zr.iol/L 0.0168 163. 112

mg/dl 88. 402 fimol/h 0.0113 113.119

mg/dl 76.26 /xraol/L 0.0131 131. 134

mg/dl 113.555 (imol/h 0. 0088 88. 063

ftg/dl 0.5872 /imol/L 1.703 NH,=
17.030

»- Mg/dl 0.5872 /imol/L 1. 703 NH,=
17.030

mmHg 0. 1333 kPa 7.5006

tnmHg 0. 1333 kPa 7.5006

(BE) mEqA- 1 mmol/L 1

SS(BB) mEq/L 1 mmol/L 1

S mEq/L 1 mrnol/L 1

£ mEq/L 1 mmol/L 1

«

&

0. 44327 mmol/L 2.226

mEq/L 1 mmol/L 1

mg/dl 172.2 jaraol/L 0. 0053 58.0708

g/dl 10 g/L 0. 1

(Na +
) mEq/L 1 mmol/L 1

mg/dl 0.4350 inmol/L 2.290 22.9898

70100mg/dl

19-12rag/dl

920mg/dl

20~35mg/dl

24mg/dl

l2mg/dl

37mg/dl

0. 4~1.23mg/dl

10~60^g/dl

46139/ig/cH

85100mmHg
34^4519oaHg

±3niEq/L

42mEq/L

25±3mEq/L

24±2mEq/L

5070&
2331mEq/L
<2mg/dl

0. 20. 4g/dl

136145mEq/L

310330mg/dl

3.9~5.6mmol/L

3. 27. 0mmol/L

3.2^7'OmmM/L

14*325.0mmol/L

119238/imoi/L

88~177/imol/L

230~530pmol/L

45140/imol/L

6~35//mol/L

27—82/imol/L

1 W13kPa
4.5—6^0kPa

±3nynoVL

42mmol/L

25 3mmol/L

24 2mmol/L

23~ 31mmol/L .

23 31mmol/L

<334/imol/L

24g/L

136~145mmol/L

1 051"mmol/L
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~-* IH Mr Ar
1 4d
In m

Ka+) mEq/L 1 mmol/L l 3.55. 3mEq/L 3. 55, 3mmol/L

mg/dl 0.2558 mmol/L 3.910 39.098 1420mg/dl 3,65. 1mmol/L

Ca !+
) mEq/L 0.5 mmol/L 2 4.5^5.5mEq/L f ' 2.22.7mmol/L

mg/dl 0.2495 mmol/L 4. 008 40. 08 9 11 mg/dl 2.22.7mmol/L

«(
mg/dl 0. 3229 mmol/L 3. 097 P = 30.974 3.0^5. Omg/dl 1. 01. 6mmol/L

mg/dl 0. 3229 mmol/L 3.097 4*06,0mg/dl 1. 31.9mmol/Li

f/g/dl 78.80 nmol/L 0. 0127 126. 904 • 48//g/dl 315630nmol/L

Fe 3+
) 0. 1791 /imol/L 5.585 55. 847 60150/ig/dl ll27pmol/L

*(Cu i+
) /ig/dl 0. 1574 pmol/L 6.355 63.546 90124/ig/dl 1419pmol/L

,(Mg") irg/dl 0. 41 14 mmol/L 2.431 24.305 23mg/dl 0.8^1.2mmol/L

Zn 2+
) //g/dl 0. 1530 pmol/L 6.538 65. 38 716±60/ig/dl 109±9.2/imol/L

Pb 2+
) fig/61 0. 0483 //mol/L 20.72 207.2 3050pg/dl 1, 42. 4/imol/L

el mEq/L 1 mmol/L 1 98106mEq/L 98106mmol/L

mg/dl 0.2821 mmol/L 3. 545 35. 453 CI- 355376mg/dl 100106mmol/L

mg/dl 17. 10 /2mol/L 0.0585 584.671 0. Wl. Omg/dl 1.

mg/dl 17. 10 /imol/L 0.0585 584.671 0^0.4mg/dl

mmol/Lmg/dl 0. 0259 38.67 386.660 110^230mg/dl 2*86,0mmol/L

mg/dl 0.0129 mmol/L 77.435 PX25 130250mg/dl 1. 73.2mmol/L

mg/dl 0. 01 13 mmol/L 88.545 885. 445 20 11 Omg/dl o.23i.24mmol/L

g/dl 10 g/L 0. 1 6-08.0g/dl 6080g/L

g/dl 10 g/L 0. 1 «s69000 3,55.5g/dl 3555g/L

g/dl 10 g/L 0. 1 202,9g/dl 2029g/L-
IgC mg/dl 0. 01 g/L 100 6001600mg/dl ei6g/L
IgA mg/dl 0. 01 g/L 100 20500mg/dl 0*25.0g/L

lgM mg/dl 0. 01 g/L 100 60200mg/dl 0.62,0g/L

lgD mg/dl 10 mg/L 0. 1 0. 10 4mg/dl 1 4mg/L

lgE mg/dl 10 mg/L 0. 1 0,010,09mg/dl 0. l0.9mg/L

ng/ml 1 M/L 1 030ng/ml 030//g/L

ng/dl 0. 0585 nmol/L 17. 100 17100 685ng/ml 0. 45. Onmol/L

fig

mm s
0. 001 lO'/L 1000 lOOOJWIOOOOO/mm 1 io~ioox io 9 /L

mg/d<3) 0.Q088 mmol/d 113. 119 113. 119 T00~1500mg/d 6.213.2mmol/d

mg/d 7.C26 ^mol/d 0. 1311 131. 134 0~200mg/d 01525/zmol/d

g/d 16.651 mmol/d 0. 0601 60. 0554 21.532.2g/d 360~540mmol/d

g/d 35.697 mmol/d 0. 0280 N = H.007 1015g/d 360540mmo!/d

mg/d 0. 0059 mmol/d 168. 1 168. 112 400~1000mg/d 2. 45. 9mmol/d

(C1) g/d 28. 206 mmol/d 0.0354 35.453 1015g/d 280~420mmol/d

NV) g/d 43.50 mmol/d 0.0230 22.9898 35g/d 130~220mmol/d

K+) g/d 25.58 mmol/d 0.0391 39.098 24g/d 51~l02mraol/d

«(CV +
) mg/d 0.0250 mmol/d 40.08 40. 08 100~3OOmg/d ' 2. 5~V. 5mmol/d
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Mr Ar '
»(
Pb 2+

)

(Hg"

&£

5—HIAA

mg/d

mg/L

l^g/L

mg/L

mg/L

mg/d

mg/d

0. 0323

4.826

4.985

4. 985

13.35

7.626

1.687

5.230

mmol/d

/zmol/L

nmol/L

nmol/L

^mol/L

/zmol/L

pmol /d

/imol/d

30.974

0.2072

0.2006

0.2006

0.0749

0. 1311

0.5927

0. 1912

P = 30.974

207.2

200.59

200.53

74.9216

131. 129

592.734

191. 186

' 700~1500mg/d

0. 08mg/L

50/ig/L

lOfig/L

0. 1350. 1 39mg/L

6mg/L

03* 5mg/d

210mg/d

2348mmoI/d

0. 39/imol/L

250nmol/L

50nmol/L

1.81.9/imol/L

45. 8/imol/L

05. 9^mol/L

1052/imbl/d

m

mg/d 1.687 pmol/d 0.5927 592.7338 40280mg/d 67473mol/d

«[ C1-

mg/dl

mg/dl

mg/dl

0.01

0. 0556

0.2821

g/L

mmol/L

mmol/L

100

18.02

3.5453

180. 158

35.453

20~40mg/dl

45~80mg/dl

CI 425460mg/dl

0.2~0. 4g/L

2.54.4mmoI/L

120130mmol/L

d 1 2 4 5—HIAA 5— Mr » Ar WJg

.

A
A, Ado

dA ; dAdo

Ade

AC ,

ACP
ACTH
ADP
aFP

; AFP
Ala; A
AMP

cAMP

dAMP
6APA
APF
Arg

; R

A site

Asn, N
Asp; D
ATP

absorbance

adenosine

deoxyadenosine

adenine

accelerator globulin

acyl carrier protein

adrenocorticotropic hormone

adenosine diphosphate

a-f (o) etoprotein

alanine

adenosine monophosphate; adenylic
acid

cyclic adenosine monophosphate;
3', 5'-cyclic adenylic acid; aden-
osine- 3', 5'-monophosphate

deoxyadenylic acid

6-aminopenicillanic acid

animal protein factor

arginine

aminoacyl site

asparagine

aspartic acid

adenosine triphosphate

()

(

.

6—
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ATPase

BAL
BMR
BSP

C
; Cyd

dC, dCyd

Cbz ; Z

CD
CDP
CEA
CMC
CMP

dCMP
CoA
CTP
CRF
Cys ; C

Cyt

d-

DE AE-ceilulose

DFP
DNA
DNase

DNP
DOPA
rXG : EKG
EDTA

EGTA

EMG
EMP

FAD
FMN
FSH
5-FU

G ; G uo

dG ;
clG uo

GAB A
GDP
GH
GHRF
Gln

; Q
Glu

; E

adenosine triphosphatase

dimercaprol; dimercaptopropanol

basal metabolic rate

brom (o) sulf (ophth) alein

cytidine

deoxycytidine ; cytosine deoxyri-
boside

carbobenzoxy-

circular dichroism

cytidine diphosphate

carcino-embryonic antigen

carboxymethyl cellulose

cytidine monophosphate; cytidylic

acid

deorycytidylic acid

coenzyme A
cytidine triphosphate

corticotropin releasing factor

cysteine

cytosine

dextro-

diethy 1 aminoethyl cellulose

diisopropyl fluorophosphate

deoxyribonucleic acid

deoxyribo nuclease

dinitrophenol

3, 4-dihydroxy phenylalanine

electrocardiogram

editic acid; ethylenediaminetetraa
cetic acid

ethyleneglycol bis O aminoeth-
yl ether)-N, N'-tetraacetic acid

electromyogram

Embden-Meyerbo f-Parnas path -

way

flavin adenine dinucleotidc

flavinmoaonucleotide

follicle-stimulating hormone

5-f luorouracil

guanosine

deoxyguanosine

y-aminobutyric acid

guanosine diphosphate

growth hormone

growth hormone releasing factor

glutataine

glutamic acid

()

A

() ()

3, 4-

N'-

EMP

^
5—

!?
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Glj; G glycine

GMP guanylic acid

dGMP
.

deoxyguanylic acid

GOT glutamate-oxalacetate-transaraina
se

G6PD glucose-6-phosphate dehydrogen-
ase

GPT glutamal-py ruval transaminase

GRI F (SRIF) growth hormore release inhibitory
factor

GSH glutathione (reduced form)

GSSG glutathione (oxidized form)

Gua guanine

HAA hepatitis associated antigen

HCG human chorionic gonadotropin

HGF hyperglycemic factor

His ; H histidine

HMG-CoA p-hydroxy-P-methylglutaryl-CoA

HnRNA heterogeneous RNA
5-HT 5—hydroxy tryptamine; serotonin

Hyp hydroxy proline

I ;
Ino inosine

IAA indole-3-acetic acid

ICSH (LH) interstitial cell-stimulating
hormone

Ile ;
I isoleucine

IMP inosinic acid

dIMP deoxyinosine-5'-monophosphate

ITP inosine triphosphate

dITP deoxyinosine triphosphate

L- L(a) evo

-

LDH lactic dehydrogenase; lactate de h-
ydrogenase

Leu; L leucine

LH (ICSH) luteinizing hormone

FRF; FRH follicle stimulating hormone
releasing factor

LRF ;
LRH luteinizing hormone releasing

factor

LSD lysergic acid diethylamide

LTH luteotropic hormone

Lys ;
K lysine

Met; M methioni;.

6MP 6-mcrcaptopurine

5—MOT 5-melhoxy tryptamine

melanophore stimulating horsioue
releasing factor

( )

-6-

.

(

P- -P-

A

RNA
5-

n -3-

6-

5- )
;

.



MRIF .melanophore stimulating hormone
release inhiitory factor

) )
MSH melanocyte stimulating hormone;

melanophore stimulating hormone
)

NAD; DPN; Col coenzyme I diphosphopyridine
nuc leotide; nicotinamide adenine
dinucleotide

I

NADP, TPX
;
Con coenzyme I triphosphopy ridine

nucleotide; nicotinamide adenine
dinuc leotide phosphate

n

;

ng nanogram ^̂fc> vV< jLt

NGF nerve growth factor TT JH Ps. JAI J

NMN nicotinamide mononucleotide

NMR nuclear magnetic resonance ;tt

NPN non—protein nitrogen H r P-l JR

OD optical density

ORD optical rotatory dispersion
/J*C J Li x\K

PABA p—ami noben zoic acid

pg picogram ^
PG prostaglandin

PGA pteroy lglutamic acid .
PHA phy toh (a) emagglutinin

Phe; P phenylalanine
TJ XT ArNA pentose nucleic acid

•

Poly (A) polyadenylic acid

Foly (U) polyuridylic acid

roly 1-L polyinosinic acid—poly cy tidy lie

acid
-

PRF prolactin releasing factor

PRIF prolactin release inhibitory factor

Pro; P p roline

PRPP phosphoribosy lpy rophosphate

P site pept idy 1 site

PSP phenolsulf onphthalein

PTC phenylthiocarbamyl—

PTH 3—pheny i—2— t hiohy dantoin

PVP polv vinylpy rrolidone

RNA ribonucleic acid

cRNA chrcmosinal RNA RNA
mRNA messenger RNA RNA; RNA
mtRNA mitochondrial RNA RNA
rRNA ribosomal RNA RNA; RNA
sRNA soluble RNA RNA
snRNA stable nuclear RNA RNA
tRNA transfer RNA RNA

RQ respiratory quotient

S Svedberg unit
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Ser; S

SRF
SRIF (GRIF)

T ; dT

TBG
TCA
TDP
6TG

TH
Thr; T
TMP; dTMP
TMV
TRF ; TRH
Trp

; W
Tyr; Y
U ; Urd

UDP
UDPG
UMP

Ura

UTP
Val

; V

X Xao

Xan

XMP

serine

somatotropin releasing factor

somatostatin

deoxythymidine

thyroid binding globulin

trichloroacetic acid

thymidine diphosphate

6-thioguanine

thyrotropic hormone

threonine

deoxy thymidylic acid

tobacco mosaic virus

thyrotropin releasing factor

tryptophan(e)

tyrosine

uridine

uridine diphosphate

uridine diphosphate glucose

uridine monophosphate; uridylic
acid •

uracil

uridine triphosphate

valine

xanthosine

xanthine

xanthinylic acid; xanthosine mo-
nophosphate

()

6- 6-

()

()



:

i

'MM

'

fc' ĉ "

I

mm —:7,r, 1



26507 58.173
381

381

1

2

3

26507

7 1




