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Lecture 2. Non Protein Nitrogen, NPN

W H|SHHE A (Non Protein Nitrogen, NPN)

Zcf_ _?_ él-at (%)

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

Amino acid Nitrogen (00| = &F & A) 20%

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

Creatinine Nitrogen (Z&I0tEIL! & A) 5%

Creatine Nitrogen (2 dI0tEl & A) 17 2%
Non Protein Nitrogen | Ammonia Nitrogen (22L|0t 2 4) 0.2%
(NPN : HISHER & Z) | ndican Nitrogen (QICI2F & A)

Bilirubin

Glutathione

Vitamine

Purine Body

Pyrimidine Body
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2~(Non Protein Nitrogen, NPN)

HH X1
chay

H

I NPN Hi A X5}

)

1o

o —

s ¥ =

s Ow o

a YK F

+ I_Irl =

Q 5o =X

< R =

Klo =9l
Bl m 5T o

N ﬁﬁ%& _
il o KU 2
i o asTL. &
—_ ._m._\_I_LO_Luo m
L |Wm ©
olx0 FEI I 0O

okl Kow = - S0 R
S
Koklo™ 10X 2180 3T ko i
ol Mo -
=< molo ST
Mo " oz0© 10 ©
Z = T O__/ _H_l__.AO
ol Kl T o F Kl .. X0 %0 Mo

ol 3T Kjo <1 T K{ o T o O
frUplRl oo ol oo
0T A A A A A

mu® 1 1 | |

of-

X0
od I
oFl 0
NECIN
NO K gl
o < <
= o ot

o L

Z = O

— {0d —

K o Klo

T~ ol
ud <

!

2
& =7t

| Z=9| At
Epabs|
Ammonium Oxalate ZAX| AR 27}

A
-
o

=

X~
o
L=l

o

Kr © @




Lecture 2. Non Protein Nitrogen, NPN

B E23etE tALIPE (Urea Cycle)

- 2aoeE2 AP0 /2L OKHNH,)E & -dotLt.
- FELOl= =d0| 0t Hf 2= R0 ZHoA HEf Mt ---> K2 (Urea)

amino acids

ideamination ;

Tyt Ammonia
NH, + keto acids

‘/l\‘ Liver
NH3 Urea 15 reaction
ammonia cycle patiIray
urea uric acid
i g A
J-IEI'~I-‘-!.}I‘-I'~IH2 ,_N"'r N, el p® ey Urea
I 0
!
N
s P ;
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Lecture 2. Non Protein Nitrogen, NPN

B E23etE tALIPE (Urea Cycle)

r.tuF'
CaRBAMDYL
PHOSPHATE SYNTHASE

o 9
B C-O8-0

Carbamoyl phosphate OF

2ATR
M-ACETYL GLUTAMATE
P « 2A0P

ORNITHINE
TRANSCARBAMOYL ASE

CLEL
N\

8
=

Ornithine

Urea cycle il

ARGINING-SUCCIMATE
EYNTHASE

UREA

Arginino-succinate

CO4+NH;
2ATP
Condensing
EnZyme

Carbamyl phosphate

Ornithine
UREA
Transfer
enzyme
Arginase
Citrulline ARGININE
o Fumarate
e ——
-~
Condensing Cleavage
enzyme enzyme

Argininosuccinate




Lecture 2. Non Protein Nitrogen, NPN

W H| T E A (Non Protein Nitrogen, NPN) 5’4

- Kjeldahl-Nessler'H
@ 1A M| B (Folin-Wu)
Na,WO, + H,SO, ------- — Na,SO, + H,WO0,
H,WO, + Serum — Protein & & ------ — PFF O X
@ 2THA : A5t
PFF 4 (NPN) + H,SO, ---------= — (NH,),SO, (Ammonium sulfate)
@ 3EA : EF
(NH,),SO, + 2NaOH — 2NH; (Ammonia)
@ ACHA - H[AH (Nessler HF-3)
2NH; + 2Hgl,*2KlI — NH,Hg,l; (Ammonia dimercuric iodide) + 4Kl + NH,|

T
Orange-Brown, 470nm

Nessler Bt A|Qf

* 10% NaOH (KOH) : 22 L|Of 4
* Hgl, (Mercuric iodide) : ZA#A| 2k
* K| (Potassium iodide) : 2t3HA|




Lecture 2. Non Protein Nitrogen, NPN

W H|THHEE A (Non Protein Nitrogen, NPN) S

- Kjeldahl-Indophenol &
@ 1EHA - M (Folin-Wu)
Na2WO4 + H2$O4 """" —> Nast4 + H2WO4
H,WOQO, + Serum — Protein & & ------ — PFF O X

@ 2EHA A=t

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

® 3t . S/
(NH,),SO, + 2NaOH — 2NH; (Ammonia)
@ AGHA ;. H|AH (Berthelot EtS) 0
2NH; + Phenol + NaOCl| + Na,Fe(CN):NO — Indophenol

7
OH Blue, 630nm
Berthelot HFS A|QF
* Phenol

* NaOCI (Sodium hypochlorite)
* Na,Fe(CN):NO (Sodium nitroprusside)

N

OH
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Lecture 2. Non Protein Nitrogen, NPN

B 22H2(Blood Urea Nitrogen, BUN)

Ll CHEBE CHALS| X[F CHARME, €8 & BUNS2 NPN2| 9F 50%

- CHeEl A 2510 2|8l M 71 Amino acid= O 217X A0 2|3 Ammonia &4
- 2Ol M Urea cycle2 AN 24 (Urea)E &g

Urea = Urea Nitrogen x 2.14

- AMH 99| . REF(Uremia) Al NPN & BUNZ2| H|&0| 80~90%7tX| S 7t

O
|

C
H,N”~ “NH,




Lecture 2. Non Protein Nitrogen, NPN

B 22E 2 (Blood Urea Nitrogen, BUN) St . =3

- Oxime H(Diacetylmonoxime, DAM H), A5 24 7|0 A &Est= Y
H

> HBUISOR Urealt SO|X 22 ¥, NH3 K7t ZagCt

@ 1A - M T (Folin-Wu)
Na2WO4 + H2$O4 """" — Nast4 + H2WO4
H,WOQO, + Serum — Protein & & ------ — PFF ( &4

@ 2CHA| : H|M (Fearon HHE)

=

Urea + DAM(ZA) + FeCl,(Ferric chloride) + TSC(Thiosemicarbazide) — Diazine

1 1
LAE T SHAYOF
HEN\ H]-C"-ﬁ f..'.:'-'D H'H'j HE'C“'-CJ-;.-'-‘-H
=0 4 T
H,N HgC/C%D heat HLC ,,CH}_H

Frea Discety] Diazine

T
Red, 520nm

I ::EED 4- EHED




Lecture 2. Non Protein Nitrogen, NPN

B 22ZE 2 (Blood Urea Nitrogen, BUN) SH™ : 54

- H|AH - Urease-Nesslerization &
> Az _Q_AE |=|-5HO|_0:| ")é'i'é,j' E'—|O|'(NH % ~ %I:

@ 1A M EHE (Folin-Wu)
Na,WO, + H,SO4 ------- — Na,SO, + H,WO,
H,WOQO, + Serum — Protein & & ------ — PFF ({ &4

@ 2¢HA : 7t 50
Ul’ea + Hzo ________ — NH3 + C02 + Hzo

Urease
® 3CHA : H|A (Nessler EF3)
2NH; + 2Hgl,*2KlI — NH,Hg,l; (Ammonia dimercuric iodide) + 4Kl + NH,|

T
Orange-Brown, 470nm
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B 22ZE 2 (Blood Urea Nitrogen, BUN) SH™ : 54

- H|M % : Urease-Indophenol &
> BAR QAE Bolfsto] LMo FEL|OKNH,)E HE

@ 1A M EHE (Folin-Wu)
Na,WO, + H,SO4 ------- — Na,SO, + H,WO,
H,WOQO, + Serum — Protein & & ------ — PFF ({ &4

@ 2T : 7t
Urea + H,O ------------ — NH; + CO, + H,0

Urease
3 3CtA : H|M (Berthelot HS)

2NH; + Phenol + NaOCl| + Na,Fe(CN):NO — Indophenol

7
Blue, 630nm




Lecture 2. Non Protein Nitrogen, NPN

B 22E 2 (Blood Urea Nitrogen, BUN) S : g 4H

- Uve : Urea-GLDHH

> 2AE 2AF 245t0] LMo A2 L[OHNH;)E NADH ZAZCZ UV

@ 122 M| (Folin-Wu)

Na2WO4 + H2$O4 """" — Nast4 + H2WO4

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

Ul’ea + Hzo ________ — NH3 + C02 + Hzo

1
Urease

® 3CHA - uv EE

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

1 1

Colorless, 340nm GlutamateDehydrogenase(GLDH)




Lecture 2. Non Protein Nitrogen, NPN

Bl 30L&l & AZ|OLE| Ll (Creatine & Creatinine)

- A2{|OtEl (Creatine)

-> Arginine , Glycine , Methionine 33 &2| Amino acid0il 2|l Zt, FHIZoIA 2t
Creatine

|T| ™

~ AGAT : Arginine-GlycineAmidinotransferase
GAA : Guanidinoacetate

GAMT : GuanidinoacetateMethyltransferase
SAM : S-Adenosyl Methionine

SAH : S-Adenosyl Homocysteine

GAMT

/f \ » Creatine

SAM SAH

Arginine
+
Glycine

lAGAT

GAA

+
Ornithine
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Bl 30L&l & AZ|OLE| Ll (Creatine & Creatinine)

Dietary Cr
- A2{|OtEl (Creatine) |
-> CreatineO| /’\
CPK(Creatine PhosphoKinase)
O| 218 2 2 (Creatine phosphate AIE RDE

» AdOHCY"'Cr

dH=Z 250 HF

CK
ooz e o \/
O'"'—_|X||_-I—E =8 Crn

S GAA +
-> Creatine= A,_'é"()ﬂkl XHS—T—ElEE ornithine

ddeel /30es 425X ¥a

LS &

\

Urinary excretion
of Crn




Lecture 2. Non Protein Nitrogen, NPN

Bl 30L&l & AZ|OLE| Ll (Creatine & Creatinine)

- A OLE| Y (Creatinine)
-> AG|OtEIS| Z7t=F3 AFE
-> Creatinel| 2™ &0l =H0| 27532 E 7I+281510 Creatinine@ 2 T2t
=S}
-> AYOtE|HE2 @ S22 Hid MY |SsEA S=2R 7ts

-> Creatine = Creatinine x 1.16

pH 2.0~2.5, Boiling

NH,
HN:< H

-H,0 HN oo s N8O

N - Yj
H,C _>—0H = N

“tF HQO y;
0 H;C

Creatine Creatinine

-ot
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Lecture 2. Non Protein Nitrogen, NPN

Bl 30L&l & AZ|OLE| Ll (Creatine & Creatinine)

- K|
4A| g4 Creatinine Creatine
d 0.6~ 1.2mg/de¢ 0.17 ~ 1.50mg/dé
Serum ~ ~
Q 0.5 7 1.0mg/de¢ 0.35 7 0.93mg/d#
3 1.0~ 2.0g/day 0~ 40mg/day
Urine ~ -
? 0.8 1.8g/day 0 80mg/day
| (1) ‘D2 EH Creatine2 @ > ¢, €A & AZEHS QICt
L
) greatine% O{210| , L2 AN =Tt
- aEof9f
Creatinine S7}& 2t Creatine 37} gt
A H AT S =iz gt
MEH UeaM7|sedTS
Z9l= ol
2=F (Uremia) ALAE




Lecture 2. Non Protein Nitrogen, NPN

B 320tEl & AY|OLE|L! (Creatine & Creatinine) 73 . H| At

- Creatinine S8 : Jaffe B

@® 1EhA : XM THE (Folin-Wu)
Na2WO4 + H2804 """" — Nast4 + H2WO4
H,WOQO, + Serum — Protein & & ------ — PFF ( &4

@ 2% Th=2 00

Creatine + H,O ------------ — Creatinine

HCI, Boiling
3 3EHA| : H|AM (Jaffe BHS)

Creatinine + Alkaline picrate (Picric acid + NaOH) ----- — Creatinine picrate

T
Orange red, 515nm




Lecture 2. Non Protein Nitrogen, NPN

B 33|0tEl & A 2||OLE| ! (Creatine & Creatinine) S7dH

- Creatine Y : Total Creatinine - Free Creatinine) x 1.16 = Creatine

@ Free Creatinine =%

-> N|CHEl O M O| CreatineS 7t==ol SFX| 211 Jaffe BFS 2= Creatinine &
@ Total Creatinine =%

-> K| EH o A O Creatines 7t-w ol 2 Creatinine2 2 T = Jaffe EH3

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

B Creatinine Clearance rate (CCr : AR 4| ofa}8)
- 1250 @A Fo| I ZQ! Creatinine= HIASH |8l &2 S0tct= @AHo| QF

- "MKl - 70~120mL/min




Lecture 2. Non Protein Nitrogen, NPN

B 24t (Uric acid)

- Q42 A Lo M S akof L dE Rl Purine bodyl| Z[F CifARLZO|C}
- Purine body= 42| F|LF HEHEE S0[0f o3 FO{TICt
-, 25, 270 20| -G EICE
- 0= €5 Albuminidt 2ot LIHX|= FE[Ho2 EXotH g1 &

SkE= 29 of ghof s Fotrt
- K]

-> Serum : & 3~6mg/de , 2~ 5mg/de

-> Urine : 250 ~ 750mg/day
_ O|AFK 0| 9|

Oo 1—l—

1 2UES X MNES
- & (Gout)
- Lesch-Nyhan 32 T TUB A KA
SChaE| BT (S oLEIE B4 A Mg T Tl
=~ o —

aeritE “JEg, & S0 534 555

A7|5 o= v Y '
O
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B 24t (Uric acid)

DA,

Nq'{
— 1, ﬁ>_

Purines
RNA '
A
Dietary
purine
absorption
Dietary —
purines

-]
Lrate
excretion

H
HM N
] 0
ﬂA\ﬁ L{):

Urate excretion

Urate
reabsorption

Kidney




Lecture 2. Non Protein Nitrogen, NPN

B 24t (Uric acid)

Urate crystals \ %7
in a tophus

Synovium




Lecture 2. Non Protein Nitrogen, NPN

B 24 (Uric acid) S : 2t

- Q42 MG EHO[LE LFIE[ U A A Lt2tSt= GEO| UL
@ A8 : Alloxan, Urea
@ L7te|8H : Allantoin, CO,
- dHEO| EX5tE 24H0[2)] 2t &2 Qo @XUF e = UL}

O
: I d 1
O NH Alkali Acid . HNT ONH
J—I\ <OX|dat|on | >:O Oxid >
HoNT N7 SN0 )\ Xidation oJ\H\o
H H X

Allantoin Uric acid Alloxan
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Lecture 2. Non Protein Nitrogen, NPN

B 24 (Uric acid) S : 2t

- Phosphotungstate & : Henry '
@ 1A M T (Folin-Wu)

Na2WO4 + H2804 """" — Nast4 + H2WO4
H,WO, + Serum — Protein & & ------ — PFF O X
@ 2&HA : A2k EtS
Uric acid + Phosphotungstic acid -------- — Allantoin + CO2 + Tungsten blue
1 T
Urea, 10% Na,CO; Blue, 750nm

* Phosphotungstic acid : S A| 2k
* Urea : ‘S A QI X|

* Na,COj; (Sodium carbonate) : Alkali, ‘& X1




Lecture 2. Non Protein Nitrogen, NPN

B 24 (Uric acid) S : 2t

- Phosphotungstate & : Brown'H
@ 1EHA - M T (Folin-Wu)

N&2W04 + H2804 """" — Nast4 + H2WO4
H,WO, + Serum — Protein & & ------ — PFF O X
@ 2&HA : A2k EtS
Uric acid + Phosphotungstic acid -------- — Allantoin + CO2 + Tungsten blue
T T
Urea, NaCN Blue, 750nm

* Phosphotungstic acid : S A| 2k
* Urea : ‘S A QI X|

* NaCN (Sodium cyanide) : Alkali, ZAZ XA




Lecture 2. Non Protein Nitrogen, NPN

B 24 (Uric acid) Y . g4 H

- H|MB - Uricase-Peroxidase B, 24t 50| HEFEHIH
@ 1EHA - M (Folin-Wu)

Na2WO4 + H2$O4 """" — Nast4 + H2WO4
H,WO, + Serum — Protein & & ------ — PFF 04 o4

@ 2GHA ; AtstEtlEtE

— L= L—- O

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

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

T T T
g AHA|CF POD Red, 550nm




Lecture 2. Non Protein Nitrogen, NPN

B 24 (Uric acid) Y . g4 H

- UVH! : Uricase H
-> 293nmO| A Uric acid?| &%= =7 (Allantoin2 293nm0i|A| SE = X)

@® 1EhA : X THE (Folin-Wu)
Na2WO4 + H2$O4 """" — Nast4 + H2WO4
H,WOQO, + Serum — Protein & & ------ — PFF ( &4

@ 2EHA : Lot RBtS

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

Uricase (Urate Oxidase)




Lecture 2. Non Protein Nitrogen, NPN

B 22L|0} (Ammonia)

- MA| L cHed ROl 28l tE= Amino acid@| & aminoZt S0 olsl A-d

- K| LHOIA NH4* <----> NH; + H* HEHE =X

- 1R 22| YEL|Ot= 7ol 580 B2 4= gdE0 @ S2= Hi4

25 L2L[Ot= a-Ketoglutarate2l BFS5H0 Glutamine , Glutamic acid 2d

- M0 M= GlutamineO| Glutaminase2| 282 =2 AmmoniaBl 2 @ S22 = Hi&E

(@)
2 2202 Ammonias @& 0| =5| 0|22 =X
A

- O o 1 —_
57t A
=2 (Hepatic Coma) : AmmoniaZt 2000 ug/de O 4 K| CHEH ALA}
{th|S2 T H| &
S5 Ol
MR
=S

Shock
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B &2L[O} (Ammonia) : ZHd 2% (Hepatic Coma)
=

> ZHAHD 22 S5 7HR0IE Qg 7ho| SIEXFE HFEOILL AlBFo R oIt

R Lot ARl Zut MU0 =X = FZLOt0] oet SFUEA &4

COLONIC
FLOH". |" r '-"r-—'x

INTESTINE

Uraa
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B & 2L[O} (Ammonia) : ZHd 2% (Hepatic Coma)

ST&GE 1
FER SO ALITY CHARGE T,

WATAMHT LTAES

- IAI-I'-.':-I (g 9 11101

i L
i “F - -“"\-""\.!""v- - :-::l:i!'.il'llfﬁ'iih'u.'l-rrl-
— -.-l-.,——-W_ﬁ-qq ey N P . a-"'\"‘-- LE S
l',.l"‘l' ST TN
-.--—‘I..-—-nﬁ-v.. ..._.-ll,-.-q.._-...,..-f'lh-'\d"\\,......a.- e Lo W W NS, Tt




@
=
e
. @
o — <k S
o KT,
= =
TS I Q
z't Z s M»m
= =0 =
ST oun &
- T ) O
M|_ o M|_ - |“ .rrH
ol & ol 2 oz
.. .. af = 9 - M
\, m o ouvs <o
_— [N —_ o — —_ - 4
My MWT I>Zm Ko
A A TTA K A A KA
X 1 X 1 * [ ® 1

Clgker well
Clgter well

=£— Cover plate

TLOLZE OHM,

=E—— Cover plate

- Conway ! :
i

Side view

Lecture 2. Non Protein Nitrogen, NPN

B 22L|0} (Ammonia)

1cm




Lecture 2. Non Protein Nitrogen, NPN

H &¢2L| 0} (Ammonia) S : 0| 2w =X tH

= Alkali 2 Elutiond}o
Berthelot EI S22 ¢f

\'
X

‘SO3_Na+ + NH4+
DR=C

: 5| Alkali2 Ammonias

E= A7t

-> R-SO;"NH,* + Na* + NaOH

= | >0 =
EI'A—I]I . %EO—I]I ©

©@

— R_SO3_Na+ + NH3 + Hzo
O] Ammonia?} Berthelot Et2& A|ZIC}
NH; + NaOC| + Phenol + Na,Fe(CN);:NO

— Indophenol blue

i
Blue, 630nm
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