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Lecture 9. Non Protein Nitrogen, NPN

l H|SHEHE A (Non Protein Nitrogen, NPN)

S = et (%)

Blood Urea Nitrogen (BUN : @ A& A) 50%

Amino acid Nitrogen (OF0] = &F & A) 20%

Uric acid Nitrogen (2 &F & A) 20%

Creatinine Nitrogen (ZIOtEIL! & A) 5%

Creatine Nitrogen (2 dI0E & A) 17 2%
Non Protein Nitrogen | Ammonia Nitrogen (22L|0F &4) 0.2%
(NPN : H| SHeH &l A ) Indican Nitrogen (/C|2+ & A)

Bilirubin

Glutathione

Vitamine

Purine Body

Pyrimidine Body
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2 (Non Protein Nitrogen, NPN)
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Lecture 9. Non Protein Nitrogen, NPN

H 2AsletE CHADE (Urea Cycle)

- 22z E2 AIPE A R 2L OFNH,) S &g Ttrt.
- 2L 0t 590| =0t Hi2S ?Idl 2ol A HEf et ---> 224 (Urea)

amino acids

ideamination i

Hyp Ammonia
NH, + keto acids

/ l\ Liver
NH3 Urea 15 reaction
ammonia cycle patlway
urea uric acid
(@) 0 o =
ll ™ i
H, N-C-NH, = \”/N\"/ 3%, Urea
| A
4 N
I\ H
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H 2 Aster=E CHAAE (Urea Cycle)

Mg<*

CO, +NH;
2 ATP
Condensing
enzyme

Carbamy| phosphate

2ATP g Ao
N-ACETYL GLUTAMATE ] CARBAMOYL Ornithine
Pi + 2A0P PHOSPHATE SYNTHASE UREA
o o Transfer
¥ " enzyme
N+ RERER BE ' -
inase
Carbamoyl! phosphate O (NH. | 8
c-0
ORNITHINE ; m Citrulline ARGININE
m TRANSCARBAMOYLASE
“ Aspar
m \ PN Fumarate
CH o
m mm Condensing Cleavage
R o i e
Citrulline Argininosuccinate
Ornithine

Urea cycle

ARGININO-SUCCINATE 2«
SYNTHASE Mg

ARGINASE

H,0

LA
g

Eo] [CO0 |

H-C Arginino-succinate
CH
(Lo |
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Bl H|CHEHEL A (Non Protein Nitrogen, NPN) X

- Kjeldahl-NesslerH
@ 1EHA : M| EHE (Folin-Wu)
Na,WO, + H,SO, ------- — Na,SO, + H,WO0,
H,WO, + Serum — Protein & & ------ — PFF O X
@ 2CHA| - Ahgt
PFF {2 (NPN) + H,SO4 ---------= — (NH,),SO, (Ammonium sulfate)

@ 3HA : BF
(NH,),SO, + 2NaOH — 2NH; (Ammonia)
@ 4CTHA| : H|AH (Nessler HFS)
2NH; + 2HgL*2KI — NH,Hg,I; (Ammonia dimercuric iodide) + 4KI + NH,I
1
Orange-Brown, 470nm
Nessler HFE A|QF
* 10% NaOH (KOH) : &¥2 L|0f M
* Hgl, (Mercuric iodide) : ZrAA|QF
* KI (Potassium iodide) : At3}A|
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l H|CHHE XA (Non Protein Nitrogen, NPN) =74t

- Kjeldahl-Indophenol &
@ 1EHA| - NI CHEE (Folin-Wu)
Na2WO4 + H2804 _______ — N82804 + H2WO4
H,WO, + Serum — Protein & & ------ — PFF O 4

@ 2CHA| @ A3}

PFF 0§ (NPN) + H,SO, ---------= — (NH,),SO, (Ammonium sulfate)

@ 3EA : FF
(NH,),SO, + 2NaOH — 2NH; (Ammonia)
@ 4CtAl : H|AH (Berthelot HFES 0
2NH; + Phenol + NaOC| + Na,Fe(CN);:NO — Indophenol

T
OH Blue, 630nm
Berthelot HFS A|2QF
* Phenol

* NaOCl (Sodium hypochlorite)
* Na,Fe(CN)NO (Sodium nitroprusside)

N

OH
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H 22 %A (Blood Urea Nitrogen, BUN)

L CHE CHARS] [T CHAR S, 28 & BUN2 NPN2| 2F 50%

B X-” — 1

- CHEH R 2500 o|8 M 7] Amino acid= H2{7FX| 20| 2|8 Ammonia EFAH
- ZHO| A Urea cycleg HN Q4 (Urea)E M

- Urea = Urea Nitrogen x 2.14

- AMA O|9|: @=F(Uremia) A| NPN = BUNZS| H|Z0| 80~90%7tX| &7}

O
|

C
H,N”~ “NH,
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H 2 2% A (Blood Urea Nitrogen, BUN) =74t : =gt

- Oxime ®(Diacetylmonoxime, DAM ), X\Is247|0f| A 2&ot= &

-> ZPEES 2 2 Ureallt 50[H2

@ 1A : XN EHEH (Folin-Wu)

Na2WO4 + H2$O4 _______ — N82804 + H2WO4

H,WO, + Serum — Protein & &
@ 25HA : B[ (Fearon EhS)

2 g3,

NH3 XA 7t 28 8t

------ — PFF 0f 2t

Urea + DAM(Z M) + FeCls(Ferric chloride) + TSC(Thiosemicarbazide) — Diazine

1
TNES]
HaN HC. 0 @
F=o .
H,N HgC"C%D heat
Urea Discety]

1 1
A OHY Red, 520nm

r,,..(lj fﬂtD 4- EHED
=N

DMazine

H;C




Lecture 9. Non Protein Nitrogen, NPN

B 22F 2 (Blood Urea Nitrogen, BUN) S : g A

- H| A= - Urease-Nesslerization
> BAE QA S50 YA YBLIOKNH)E B
@ 1A : XN EHEH (Folin-Wu)

Na2WO4 + H2504 _____ —> NaZSO4 + H2WO4
H,WOQO, + Serum — Protein & & ------ — PFF O &4

@ 2EA : 7h=E0l
Urea + H,O ------------ — NH; + CO, + H,0

Urease
@ 3T - B[ (Nessler EFS)
2NH; + 2HQgL*2KI — NH,Hg,I; (Ammonia dimercuric iodide) + 4KI + NH,I
T

Orange-Brown, 470nm
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B 22F 2 (Blood Urea Nitrogen, BUN) S : g A

- H| A - Urease-Indophenol 2
-> A2 @A 2ot H
@ 1A : XN EHEH (Folin-Wu)

N&2W04 + H2$O4 _______ — N82804 + H2WO4
H,WO, + Serum — Protein & & ------ — PFF O 4

@ 2EA : 7h=E0l
Urea + H,O ------------ — NH; + CO, + H,0

dot FEL|OHNH)E 8

Urease
(3 3CHA| : H|AH (Berthelot HIE)
2NH; + Phenol + NaOC| + Na,Fe(CN);:NO — Indophenol

T
Blue, 630nm
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B 22F 2 (Blood Urea Nitrogen, BUN) S : g A

- UVH : Urea-GLDHH
> RAE QAF 2ol Zdo 2 EL|0KNH;)E NADH Ao = UV HE

@ 1A : XN EHEH (Folin-Wu)

Na2WO4 + H2$O4 _______ — N82804 + H2WO4

H,WO, + Serum — Protein & & ------ — PFF O X
@ 2EHA 725

Urea + Hzo """""" - NH3 + C02 + Hzo

T
Urease

® 3CHA - UV HE

NH; + NADH + a-Ketoglutaric acid ----------- — NAD + Glutamic acid

T T

Colorless, 340nm GlutamateDehydrogenase(GLDH)
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B 32|0lEl & A OIE|L!l (Creatine & Creatinine)

- 3|0} El (Creatine)

-> Arginine , Glycine , Methionine 3

Creatine

|T| HV

GAMT

GAA f \ » Creatine

SAM SAH

S 72| Amino acid0j 2|sf| ZF, F 0 gd

AGAT : Arginine-GlycineAmidinotransferase
GAA : Guanidinoacetate

GAMT : GuanidinoacetateMethyltransferase
SAM : S-Adenosyl Methionine

SAH : S-Adenosyl Homocysteine

Arginine

Ornithine
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B 32|0lEl & A OIE|L!l (Creatine & Creatinine)

Dietary Cr
- 3|0} El (Creatine) J
-> CreatineO|

CPK(Creatine PhosphoKinase)

o| 289 £ Creatine phosphate
[=X| EHE i O.” X—lxl-

AdoHcy + Cr

GAMT T

AdoMet + G/‘<

-> Creatine phosphate= 2= 0{ A
HUEXoZ &8
-> Creatine2 AMZEO M HHSHEEZ

gdeo 30= d=5lA Ha

(ki)

Urinary excretion
of Crn
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B 32|0lEl & A OIE|L!l (Creatine & Creatinine)

- A 2|OFE| Ll (Creatinine)
-> A OtEIS| Tt+=F3l Lh=
-> Creatinel| AT X Ol =™HO0| &7}

*I—l o|-|:|-

o|r
|:|
il
_wr

255l Creatinine 2 T2t

-> JH[OtE|H2 8 S22 Hid : MF7|sEA FF2E Jts

-> Creatine = Creatinine x 1.16

pH 2.0~2.5, Boiling

NH,
= : H,O HN E @)
H.C _>/-—0H = Nf

+ HQO y;
O H,C

Creatine Creatinine

ot
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B 32|0lEl & A OIE|L!l (Creatine & Creatinine)

- A
rals| A HH Creatinine Creatine
d 0.6~ 1.2mg/de 0.17 ~ 1.50mg/d4
Serum ~ ~
Q 0.57 1.0mg/d4 0.35 7 0.93mg/d4
3 1.0~ 2.0g/day 0~ 40mg/day
Urine ~ ~
Q 0.8 1.8g/day 0 80mg/day
yp (O S0l8l 2% Creatine2 & > ¢, @4 L AZHS L
(2) Creatine2 O{ 20| , L0 A M =L}
- OIAFA O|O|
Oo —1—I1—
Creatinine £7}&l 2t Creatine £7}&l =}
AFTEA| A S o, CHHd 2
ALY YNMIIsETS
2% Aol
2 =3 (Uremia) ALAX
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- Creatinine =™ . Jaffe HIES

@ 1A : XN EHEH (Folin-Wu)

N&2W04 + H2504 _______ — N82804 + H2WO4
H,WO, + Serum — Protein & & ------ — PFF O 4
@ 2% 7h=2 ol
Creatine + H,O ------------ — Creatinine
1

HCl(pH 2.0~2.5), Boiling
@ 3EHA : B[ (Jaffe EFS)

Creatinine + Alkaline picrate (Picric acid + NaOH)

B 32|0lEl & A|O}E|L!l (Creatine & Creatinine) S H .

— Creatinine picrate

1
Orange red, 515nm
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B 380tEl & 3 2|OLE| Ll (Creatine & Creatinine) =7

- Creatine =™ : (Total Creatinine - Free Creatinine) x 1.16 = Creatine

@ Free Creatinine &7

-> H|CHe Of 4o CreatineS 7t&2dl| SHX| &1 Jaffe B+ O Z Creatinine H&t
@ Total Creatinine &7

-> K||CtEH Of o] CreatineS 714282 CreatinineQ 2 OLE = Jaffe HIS

® (Total Creatinine - Free Creatinine) x 1.16 = Creatine

B Creatinine Clearance rate (CCr : MAIH| 1}=)
- 15 ot ol =o| {29l Creatinine H{A S 9|3t AIXIS EqSI=

- HAK] : 70~120mL/min

ek
12
1o

Q
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B 24 (Uric acid)

- QA2 M| LHOJ A Aol LA A E QI Purine bodyo| & CHAFAHSO|C}
P C

urine body= A0 MF| Lt SHCHE A S 1|0 ofsf 2 O{ZICt

] 2
-, 25, 2F0A /40| YJEICt
-2 F0l= €& Albuminit 285t LIHX|= RElde = EX5IH 1 5
sEs PHO| of whof sfgBict
- SA|
-> Serum : & 3~6mg/de , 2~ 5mg/de

Ab
Se

-> Urine : 250 ~ 750mg/day
Al

- Ol S O|O|
O —1—l—
0 MEF X QAEE
- & (Gout)
- Lesch-Nyhan &3 & T A R
- SRS ST (MY, oYU, 34F) S
O Al 2 X = ' ' * Fanconi 252
s “Jleg, o 52l 334 553
|7 |_ RS HE HHM ZEAN , = =
— o O
(=4 T AR t'%“ , Q2 m2H)
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B 24 (Uric acid)

DNA,

in
RNA Purines
A
Dietary
purine
absorption
Dietary ——f»
purines A

5

Gut

N NH 0
g A

N N
N%\/E\ CH,OH P o
— | —— 0 —_— 4
+ N

Inosine Hypoxanthine

-
Urate
excretior

0
H Jrate excretion
- HN N R
)\ | /> 0 Urate l\\‘
0 N

N reabsorption
H H Kidney
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B 24 (Uric acid)

Gout

Bone erosions

Urate crystals \ &
in a tophus \

Synovium
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B 24 (Uric acid) St . 22l

Il

A2 LS EHO|LE 72| EHOAM A tt=totes 20| UL

oH
gl . Allantoin, CO,

2
@D At goll - Alloxan, Urea
@
280 =5tz 248 0[] 2tRld SHE Qlot QX7 Hdligh = UCE

-> Glutathione, Ascorbic acid, Glucose, Tyrosine, Tryptophan.....

- Sodium oxalate, Potassium oxalate= Phosphotungstate?t =&t 2o 7
O
. g J§
fl\ NH  _Alkal | N Acd_ HNT NH
Oxidation idati
H,N N N 0 )\ Oxidation O)\’_H\O
H H o)

Allantoin Uric acid Alloxan
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SLO
3t

B 24t (Uric acid) S&H . EH

- Phosphotungstate & : Henry

@ 1EHA : K| THEE (Folin-Wu)
Na,WO0, + H,S0,
H,WO, + Serum — Protein & &

@ 2THA - Lttt R ERS

Uric acid + Phosphotungstic acid

O
O NH Alkali
J—L <Oxidation
H,N™ N O
H H
Allantoin

* Urea : ‘A HEH|

* Phosphotungstic acid : A A]

(0]~
=

_______ — N82804 + H2WO4

* Na,CO; (Sodium carbonate) : Alkali, M S TIX|
— PFF (4 %4
— Allantoin + CO2 + Tungsten blue
7 7
Urea, 10% Na,CO, Blue, 750nm
O o)
x J
HN N Acid HN NH
)\ | =0 =
Oxidation
N O 0
O N H
H O
Uric acid Alloxan
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SLO
3t

B 24t (Uric acid) S&H . EH

- Phosphotungstate & : Brown'H

0]

* Phosphotungstic acid : %A A| 2l
P g

* Urea : ZHOHIH|

) * NaCN [ [ : Alkali, HM=XIX
@ 1oHA| - FCHE (Folin-Wu) aCN (Sodium cyanide) ali |
Na2WO4 + H2$O4 _______ — N82804 + H2WO4
H,WO, + Serum — Protein & & ------ — PFF O X
@ 2CHA| : L3t REES
Uric acid + Phosphotungstic acid -------- — Allantoin + CO2 + Tungsten blue
7 7
Urea, NaCN Blue, 750nm
O
Q It 1
O NH < Alkali HN N Acid HN NH
J‘L o Oxidation )\ | >:O Oxidatior
Allantoin Uric acid Alloxan
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B 24 (Uric acid) SHH : g4

- H| A& - Uricase-Peroxidase &, At =40 gF4HiH
@ 1EHA - K| THEH (Folin-Wu)

Na2WO4 + H2$O4 _______ — N82804 + H2WO4
H,WO, + Serum — Protein & & ------ — PFF O

@ 2EHA : MetetRlbtS

Uric acid + O, + H,O ---------- — Allantoin + H,0, + CO,

Uricase (Urate Oxidase)
® 3CHA - H|A
H,O, + Phenol + 4-AAP ----------- — Quinone

T 1 7
A A|CF POD Red, 550nm
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B 24 (Uric acid) SHH : g4

- UVH : Uricase H
-> 293nmOj| A Uric acid?| S&tE =X (Allantoin2 293nmyA S22 & X)

@ 1A : XN EHEH (Folin-Wu)
N&2W04 + H2$O4 _______ — N82804 + H2WO4
H,WO, + Serum — Protein & & ------ — PFF O 4

@ 2EHA : et RS

Uric acid + O, + H,O ---------- — Allantoin + H,0, + CO,

Uricase (Urate Oxidase)
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B &2 L0} (Ammonia)

AIK| LH CHEHEI O] B3
MAH LA NH4 <----> NH; +

_I_

H* HEfZ =X

EE = Amino acid®| & amino3} &

off 25 &S

- Ci 2o em Lok 7oA S40| X2 42 BHEo] 8 FO= HiY
- 92 D L|0f= a-Ketoglutarate?t HF-S SO Glutamate, GIutamlne ot
NH,* NH,* NH,
COOH tmmmam COOH qufamme =0
| defidrogenase | spnthetase I
CHy , G ., [
i i i
rT*=[:| MNADPIH CH—MNH, ATF (%H—NHz
COOH MAD(FY COOH ADP HsPOs  COOH
orketoglutarate glutamate glutamine
- M AFK| : 150ug/de O| St
_ OlAFX] o|o
Oo 1 —|l—
St A g
7k =4 (H epatlc Coma) : AmmoniaZ} 2000 pg/d? O|At | A CHEE ALA}
2t ZS 3, 55 710 k=
AEH, gEx
MMM Urea CycleQ| A~ ZEHZS
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H &2 L|0f (Ammonia) : ZHd =2 (Hepatic Coma)
=

> ZHREI Ze 5 ol

rot
I~
1o
el
A
alal
Ofo
I
r
o
I
e
I
rx
|0
Hu
O
Ot

Lo ARl Zut Mo =X =l FZL{Ot0 st SFUEA &4

KIDNEY N
COLONIC
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B ¢2L| 0} (Ammonia) : ZHd =4 (Hepatic Coma)

STAGE )
PEASONALITY CHANOES,

7& e R o IS A i
COIna w‘\ﬁ—-ﬁﬁv—»\.—\-vu.t\-ww ...... P s
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Clgker well
Clgter well

TLOLZE OHM,

=£— Cover plate
=E—— Cover plate

Side view
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H 2L|0} (Ammonia) &

i

1cm




Lecture 9. Non Protein Nitrogen, NPN

H 22 L]0} (Ammonia) F7d'H : 0| 2w St X|H

- Hyland & : &0|2 034X 2 YT E0|22 S4HA|Zl = Alkali 2 Elutiond}Of
Berthelot B3 2 2 T L|O} &t
@ S :Resin0f| 2 2| &
-> R-SO3'Na* + NH,* ----- — R-SO3'NH,* + Na*
@ EtxF: 5| Alkali2 AmmoniaE 8= A|7ICH
-> R-SO3;'NH,* + Na* + NaOH ------ — R-SO3;'Na* + NH; + H,0
3 HfAH . 2= =0 Ammonia?t Berthelot HH-2S A|ZICH

-> NH; + NaOCI| + Phenol + Na,Fe(CN):NO -------- — Indophenol blue

T
Blue, 630nm
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