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Lecture 5. Enzyme
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Lecture 5. Enzyme

B 22 (Enzyme)
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Lecture 5. Enzyme
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Lecture 5. Enzyme

B 22 (Enzyme)
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B 22 (Enzyme)
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Lecture 5. Enzyme

B 22 (Enzyme)
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Lecture 5. Enzyme

B 22 (Enzyme)l| HEH 27 (Enzyme Code)

@ A3EHIE A (Oxidoreductase)
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Lecture 5. Enzyme
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Lecture 5. Enzyme

m EA%80 S T 2

|

6® 222| Sk (Enzyme Concentration)
- 82249 0| M BSH = SR

- 229| 2dE XNoliot= Mok 7+
7

A XA (Competitive inhibitor)

* A0 TMEQIQ 7| R AMMOZ ABISIo 2 A Hi

|
s
o

WA XA (Noncompetitive inhibitor)
* A0 2B QE HotA|[F] 7|Eo| dgd + o
Cofactorl| & &

.m0 TS HO|7| Slef W 27| EE |7




Lecture 5. Enzyme

H S2280 9gF2 == 292l-Inhibitor

Enzyme Inhibitors

»  Competitive inhibitors bind to the active site of an enzyme, competingwith the substrate

+  Noncompetitive inhibitors bind to another part of an enzyme, causingthe enzyme to change shape

and making the active site less effective
| l

Y

»  Examples of inhibitors includetoxins, poisons, pesticides, and antibiotics

ubstrate

Active site
Competltlve

inhibitor

Enzyme

Noncompetitive inhibitor

(a) Normal binding (b) Competitive inhibition (c) Noncompetitive inhibition
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Lecture 5. Enzyme
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B Amylase (AMS) 54
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Lecture 5. Enzyme

B Amylase (AMS) 54

- Saccharogenic
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Lecture 5. Enzyme

M Lipase (LPS) 53

- TGE Glycerol1l Fatty acidZ 7t&d) sl= HE 2H 24
- HYHS 0|80 5
S8 E Tietz % Cherry-Crandall
O1EHA - 7h=2 5| O1EHA - 7=
Lipase (Serum) Lipase (Serum)
! )
Olive Oil + H,O — Glycerol + Fatty acid Olive Oil + H,O — Glycerol + Fatty acid
%El ®2E|-7:” xlAlOI: X~ 7|— ®2L__|-7:” XlAlOIZ X 7|-
Fatty acid®| Thymolphthalein E7} 2 Fatty acidO| Phenolphthalein 87} =
3L'_|-7:” I‘l I‘l 3L__|-7:” I‘l X‘|
NaOHZ BIue ColorZt & I 77HX| HESICE | NaOHEZE Red Color7f = uf 7pX| M- SCE
(X|22] 90% K| £7) (K[| 70%7HX| &5
7| & oH Ollve Oil Olive Oil
INPNRSL Thymolphthalein Phenolphthalein
Buffer Tris Buffer (pH 8.0) Phosphate Buffer (pH 7.0)
HEA 0.05N NaOH 0.05N NaOH
A ® pH pH 8.0 pH 7.0
g)%r Blue Red
H|Z1  |Tietz 0| Cherry-Crandall & 2L} I E2tStC}




Lecture 5. Enzyme

l Lactic Dehydrogenase (LDH, LD)
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pH 8.8~9.8
L-Lactate + NAD* Pyruvate + NADH + H*
pH 7.4~7.8
MHIS oHIS
O L O 1 L- O
(Lactic acid — Pyruvic acid) (Pyruvic acid — Lactic acid)
ZH pH pH 8.8 7 9.8 (pH 9.5) pH7.477.8(pH 6.0~ 8.5)
7|1 = Lactic acid Pyruvic acid
HXaa NAD NADH




Lecture 5. Enzyme

l Lactic Dehydrogenase (LDH, LD)

- LDH= 2709 Subunit?®!

NIHHE), BHIYME)

S 2 O|F Ll 4FH|

[ DHI LLDH?2
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(@oNe]
_> 200~400 Unit/L 1.DH4 LDPHS
-> 2o > 42l
> = Al HOlo| eF 24|
144 0]= A QI%| / U U
lsoenzyme LDH, LDH, LDH, LDH, LDH,
Subunit HHHHS HHHMY HHMM™ HMMM& MMMM™
PPN 21~ 33% 36~ 46% 23~ 32% 17 6% 0~ 5%
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Lecture 5. Enzyme

B Lactic Dehydrogenase (LDH, LD) &8

- UVH
@ Wacker®! (88 O|& : Lactic acid — Pyruvic acid)
L-Lactate + NAD* Serum(LDH) Pyruvate + NADH + H*
* 340nmOj| A NADH 7t &7

@ Wroblewski-Ladue®® (F8HS O|& : Pyruvic acid — Lactic acid)
Pyruvate + NADH + H+ —Serum(LDH) L-Lactate + NAD*
* 340nmOil A NADH &2 57




Lecture 5. Enzyme

B Lactic Dehydrogenase (LDH, LD) &8

- H| M
@ Babson'®l (Y-S O[& : Lactic acid — Pyruvic acid)

L-Lactate + NAD* Serum(LDH) Pyruvate + NADH + H*

NADH + Tetrazolium, PMs —HE! (EFS"8A))

Formazan (Red, 570nm)

@ King® (‘82r& 0|8 : Lactic acid — Pyruvic acid)
L-Lactate + NAD* Serum(LDH) Pyruvate + NADH + H*
Pyruvate + 2,4 DNPH NaOH Hydrazone (Brown, 500nm)

3 Cabaud-Wroblewski® (98-8 O|& : Pyruvic acid — Lactic acid)
Pyruvate + NADH + H* Serum(LDH) | | actate + NAD*
=2 Pyruvate + 2,4 DNPH NaOH Hydrazone (Brown, 500nm)




Lecture 5. Enzyme

B Creatine Kinase (CK, Creatine phosphokinase=CPK)

- ATP2| QIAt7|E Creatine2 = T 0|St= S 1} Creatine Phosphatel| Q147 E
ADPZ TO|St= Gl S ZF01ot= HO[aa
- =44, o, = B5o[He =z ROl Zgt
- 2FO|L} | =e T X7 (A2 EMA MY HAY S5t 52a)
pH 9.0, Mg?*
Creatine + ATP Creatine-P + ADP
pH 7.4, Mg?*
Hetg ST
(Creatine — Creatine-P) (Creatine-P — Creatine)
=A™ pH pH 8 ~ 9 (pH 9.0) pH 6~ 7 (pH 7.4)
7| = Creatine Creatine Phosphate
HXai ATP ADP




Lecture 5. Enzyme

SR

-> 3 25~ 130 Unit/L
-> 2 20~ 120 Unit/L

B Creatine Kinase (CK, Creatine phosphokinase=CPK)
- CKE 27129| Subunit?!
_L,:| o=|(Bo=|) _'7=|:l.o=|(|\/|o=|)
O 2 O|F 0Tl 2%

CK-MB
CK-BB

CK-MM

lsoenzyme CK-BB (=CPK 1) CK-MB (= CPK 1) CK-MM (= CPKIII)
SEEPN CK-BB < 1% CK-MB < 5% CK-MM > 94%
o= L (A18) o =42
Fo A3t GdETY, &Y HT G T Kt &5t 2= 2ot




Lecture 5. Enzyme

B Creatine Kinase (CK, Creatine phosphokinase=CPK) 574

- UVE (HEHS O|& : Cr-P — Cr)

@ RosalkiH
Creatine-P + ADP Serum(CK) Creatine + ATP
ATP + Glucose Hexokinase G-6-P + ADP
G-6-P + NADP G6PD 6-Phosphoglunate + NADPH

* 340nmOi|Af NADPH S7t2 5%

- H|A & HEHE 0|8 : Cr — Cr-P)
@ Nuttal-Wedin'H
Creatine + ATP Serum(CK) Creatine-P + ADP
ADP + PhosPhoenolpyruvate ___PyruvateKinase . pyruvate + ATP
Pyruvic acid + 2,4 DNPH NaOH Hydrazone (Brown, 500nm)




Lecture 5. Enzyme

l Aspartate Aminotransferase & Alanine Aminotransferase (AST & ALT)

- Amino acid(Aspartate, Alanine)2t Keto acid(ketoglutarate) AtO| Amino”?| H0|& A

- AST = GOT (Glutamic Oxaloacetic Transaminase)
AST = GOT

-> Aspartate + a-Ketoglutarate Glutamate + Oxaloacetate
Q (o]
0 o HO 5 a HO
(o]
HEJJ\/\T)LGH * — HQ)L_/\’_HLQH + NHz
NH,
o] o o
HO HO
Cilutamate Oxaloacetale o-Ketoslutaraie Aspartate

- ALT = GPT (Glutamic Pyruvic Transaminase)

-> Alanine + a-Ketoglutarate ALT = GPT Glutamate + Pyruvate

H4C
2 f . o 0 HsC
+ 8]
HO OH — + NH;
HO HO OH o
NH,, Y |

Gilutamaie Pyruvaie o-ketoglutarate Alaning




Lecture 5. Enzyme

l Aspartate Aminotransferase & Alanine Aminotransferase (AST & ALT)

- AST, ALT= &2, 7H0f| Bfo|] 2
Enzyme AST ALT
MHFS oHlS MHFS oHlS
_jlq_lxqu O L O 1L O O L O 1L O
B pH 7.4 pH 8.0~8.5 pH 7.4 pH 8.0~8.5
7| & Aspartate, a-Ketoglutarate Alanine, a-Ketoglutarate
Fads ZEg 4 2Eg H2Ey
H| MG AST > ALT 7t =k . AST < ALT
- YA
-> AST : 13~40 IU/L

-> ALT : 7~40 IU/L




Lecture 5. Enzyme

B Aspartate Aminotransferase & Alanine Aminotransferase (AST & ALT) 5%

- UVH (Karmen )
@ AST (GQT)
Aspartate + a-Ketoglutarate -2€rUm(AST) | Glutamate + Oxaloacetate

Oxaloacetate + NADH _MalateDehydrogenase(MDH), Malate + NAD*

* 340nmO| Al NADHO| ZHAZFE =X

@ ALT (GPT)
Alanine + a-Ketoglutarate _2€TUM(ALT) | Glutamate + Pyruvate
Pyruvate + NADH LactateDehydrogenase(LDH) . | state + NAD*

* 340nmO| Al NADHO| ZHAZFE =X




Lecture 5. Enzyme

B Aspartate Aminotransferase & Alanine Aminotransferase (AST & ALT) 5%

- H|M & (Reitman-Frankel £1)
@ AST (GOT)
Aspartate + a-Ketoglutarate -2€rum(AST) _ Glutamate + Oxaloacetate
Oxaloacetate + 2,4 DNPH NaOH Hydrazone (Brown, 500nm)

7

@ ALT (GPT)
Alanine + a-Ketoglutarate —2€MUM(ALT) | Glytamate + Pyruvate
Pyruvate + 2,4 DNPH NaOH | Hydrazone (Brown, 500nm)




Lecture 5. Enzyme

B Gamma Glutamyl Transpeptidase (y-GTP)

- y-GTP= y-GlutamylpeptideE y-Glutamyl”7| 2} Peptide Chain2 £ 7t+==3l|5t
y-GlutamylZ| & O{2{ Amino acidL} PeptideZ O|MA|7|= WOl A
- 2 HEA Hetdr fEE 24

y-GTP

Glutathione + Amino acid v-glutamyl-peptide + L- cysteinylglycine

Pephde Bonds

MFJTF%

Glutamate Gysteme Glyclne




Lecture 5. Enzyme

B Gamma Glutamyl Transpeptidase (y-GTP) 5%
- B A etnl 7HES [1H0f| O] &

- Ao MOIELCE 6~7HY =10 78 5~77H &0 QI

_ g L-y-G-3-C-4-H
=7 Orlowski B ot Goldberg H (gXtamyl—carboxy—
hydroxyanilide)
Serum (y-GTP)
SE N | ! | -
- 2871 + Glycylglycine y-Glutamyl-Glycylglycine + &=
dd= + MAIS - Color
st 7| V-Glutamyl-p- y-Glutamy}-B- y-Glutamyi-p- N
28713 Niroanilide Naphthylamide Niroanilide L-y-G-3-C-4-H
He= p-Nitroaniline B-Naphthylamine p-Nitroaniline 5-Am|r;(():%allcyllc
p- p-Xylenol
M A2k Dimethylaminocinena NaNO, Sodium
Sulfamate :
maldehyde metaperiodate
Color Yellow Red Blue Blue
o 410nm 540nm 640nm 635nm
R 0~50 Unit/L 0~43 Unit/L




Lecture 5. Enzyme

l Alkaline Phosphatase & Acid Phosphatase (ALP & ACP)

- o217t X| Monophosphate Ester& 7tz 3ot Phosphate”|2+ AlcoholS d-d

= O O

> =935, 124, i XM AlZ|0|= ALPS7t, SCHS S0 HAH (ALP3)
@ ACP

> MA SN S ACPE 75%7F O A, 25%= MMM S2f
-> B, Zh IR, MO EX)

O, O
> HyPel HawolE Yo| EXSo]l 8 ZH A8 E)

-> HEAYOAM BTt S7t
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Lecture 5. Enzyme

Bl Alkaline Phosphatase & Acid Phosphatase (ALP & ACP) 57

- ALPR} ACP= ZE0| AIE L& LS 2 & YStLt BH-S pHEE CHEL
=B ALP ACP
ZH pH pH 8 710 (pH 10.5) pH4 7~ 6

Bodansky & : B-Glycerophosphate
7|2 | Bessey-Lowry B : Para-Nitrophenylphosphate
Kind-King & : Phenylphosphate

288 Mg, Mn*2, Ca*?

@ Bodansky (Fisk-Subbarrow 2)

B-Glycerophosphate —S€UM(ALP ACP) | phosphate +Glycerol
Phosphate + Amm.Molybdate 5 Phosphomolybdate + ANSA — Molybdenum

@ Bessey-Lowry'H
p-Nitrophenylphosphate Serum(ALP, ACP). o-Nitrophenol + NaOH (Yellow, 410nm)
® Kind-King
Phenylphosphate Serum(ALP,_ACP). Phenol + 4-AAP (Red, 520nm)




Lecture 5. Enzyme

B Cholinesterase (ChE)
- ChE= CholinesterE& Cholinel Fatty acidE 7t+=&£5l5t= 24
- oM 2Rl 2t s2 Albumin Mehdat I, 7t A E Fof R

- Acetylcholinesterase(AChE), Pseudocholinesterase(SChE)

l Leucineaminopeptidase (LAP)
- LAP= NEEHO| Leucineg &1 U= PeptideE HEHO|A HESHE a4

- MAHA =HeRa ok

- ALDE ZE S HMCE FEYSI= 2
- BAIYEI B
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