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Lecture 2. Non Protein Nitrogen, NPN
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Lecture 2. Non Protein Nitrogen, NPN

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

S = et (%)

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

Amino acid Nitrogen (0t0| = &F & A) 20%

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

Creatinine Nitrogen (2 0tEI Ll & A) 5%

Creatine Nitrogen (2 I 0tEl & A) 17 2%
Non Protein Nitrogen | Ammonia Nitrogen (22L|0F & 4) 0.2%
(NPN @ HI S & A) Indican Nitrogen (QIC|2t & A)

Bilirubin

Glutathione

Vitamine

Purine Body

Pyrimidine Body




Lecture 2. Non Protein Nitrogen, NPN

12~ (Non Protein Nitrogen, NPN)
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Lecture 2. Non Protein Nitrogen, NPN

m 2A2tetE CHAI2PE (Urea Cycle)

- 2a3EtE2 HAIDPEOA /2 L|OKHNH;) S & -dtLt.
- 2L 0= 590] =0t v 2= ?lo 2o A e Mt ---> K2 (Urea)

amino acids

ideamination .‘.I'

Tt Ammonia
NH, + keto acids

/l\ I-i’,'-,f_'r
NH3 Urea 15 reaction
ammonia cycle patiIray
urea uric acid
i g A
HE»I'«I-*-!.'.,I‘-NH2 g N, el p® it Urea
I 0
!
N
s P ;
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Lecture 2. Non Protein Nitrogen, NPN

m 2A2tetE CHAI2PE (Urea Cycle)

r.':u'?'

CO4+NH;
2ATP
Condensing
EnZyme

Carbamyl phosphate

EATJ d &
N-ACETYL GLUTAMATE JCARBAMOYL : Ornithine
B + E-‘.D:' HOSFHATE SYMTHAS UREA
o © o
B -C-0@-0 J
=5 Arginase
Carbamoyl phosphate &2 a
c=0
st )
CRMITHINE m Citrulline ARGININE
m TRANSCARBAMOYLASE
\ Aspartate Fumarate
Ch CH ] Bl
CH CH)) , =
@ m_m Condensing Cleavage
enzyme enzyme
Loy |

Urea cycle i ]

ARGININD-SUCCINATE
SYNTHASE

UREA

Arginino-succinate

Argininosuccinate




Lecture 2. Non Protein Nitrogen, NPN

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

- Kjeldahl-Nessler &
@ 1A - M (Folin-Wu)
Na,WO, + H,SO, ------- — Na,SO0, + H,WO,
H,WO, + Serum — Protein & & ------ — PFF O 4
@ 2%HA 4t}
PFF 0§ (NPN) + H,SO, ---------= — (NH,),SO, (Ammonium sulfate)
@3t EF
(NH,),SO, + 2NaOH — 2NH; (Ammonia)
@ 4%HA ;B (Nessler EF-3)
2NH; + 2Hgl,*2Kl — NH,Hg,l; (Ammonia dimercuric iodide) + 4Kl + NH,|

7
Orange-Brown, 470nm
Nessler HH-S A|2F
* 10% NaOH (KOH) : 2 L|of M
* Hgl, (Mercuric iodide) : ‘ZHAHA|Qf
* K| (Potassium iodide) ;: AtSHA]|




Lecture 2. Non Protein Nitrogen, NPN

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

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

@ 2CtA : At}

PFF O{ (NPN) + H,SO, ---------2 — (NH,),SO, (Ammonium sulfate)

@ 3t : BF
(NH,),SO, + 2NaOH — 2NH; (Ammonia)

@ 4THA| : H| M (Berthelot EH2) 0
2NH; + Phenol + NaOC| + Na,Fe(CN):NO — Indophenol
T
OH Blue, 630nm
Berthelot Bt A|<F
* Phenol

* NaOCl (Sodium hypochlorite)
* Na,Fe(CN)sNO (Sodium nitroprusside)

N

OH
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Lecture 2. Non Protein Nitrogen, NPN

B 2224 (Blood Urea Nitrogen, BUN)

- ML THE CHARS| x[F CHARME, 2E S BUNS NPNE| 2 50%

- CHER AL 2510 2l 71 Amino acid= 02| 7HX| 240] 2|5 Ammonia &8
- ZtO Al Urea cycle2 AR Q4 (Urea)2 T

Urea = Urea Nitrogen x 2.14

- AHH 99| . 2=F(Uremia) Al NPN & BUNZ2| H|=0| 80~90%7tX| S 7F

O
|

C
H,N~~ “NH,




Lecture 2. Non Protein Nitrogen, NPN

B 22E 2 (Blood Urea Nitrogen, BUN) S . =gttH

- Oxime E(Diacetylmonoxime, DAM ), A} 2 7|0 M ZESI= S

_> =SHHI2 O 2 Yrea It E0|H O

@ 1A - HEHE (Folin-Wu)

Na2WO4 + H2$O4 """" — Nast4 + H2WO4

H,WO, + Serum — Protein & &
@ 2EHA| ;- B M (Fearon HF3)

E g,

NH3 XN|AH7t 2 giCt

...... — PFF 04 o

Urea + DAM(Z2H) + FeCls(Ferric chloride) + TSC(Thiosemicarbazide) — Diazine

T
YMST
HalN HC, 0 @
F=o s
H,N HgC"CQ‘HD heat
Urea Discety]

) )
S MO Red, 520nm

r'_,.(lj F,EZD +4- EH:D
=N

DHazine

H,C




Lecture 2. Non Protein Nitrogen, NPN

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

- H| A - Urease-Nesslerization &
> QA2 QAE Bolst0] LT A2 L|OKNH,)E

@ 1EHA : MITH (Folin-Wu)
Na2WO4 + H2$O4 """" — Nast4 + H2WO4
H,WO, + Serum — Protein & & ------ — PFF O 4

@ 2HA : 7t==0l
Ul’ea + Hzo """""" — NH3 + COZ + Hzo

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

1
Orange-Brown, 470nm




Lecture 2. Non Protein Nitrogen, NPN

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

- H|AH - Urease-Indophenol &
> AR QAE Eaj5H0] B
@ 1A HEHE (Folin-Wu)

Na2WO4 + H2$O4 """" — Nast4 + H2WO4
H,WQO, + Serum — Protein & & ------ — PFF O &4

@ 2EHA : T2
Ul’ea + Hzo """""" — NH3 + COZ + Hzo

Ao A@LIOHNH,) S B

Urease
3 3CHA : H| A (Berthelot EH2)
2NH; + Phenol + NaOC| + Na,Fe(CN):NO — Indophenol

7
Blue, 630nm




Lecture 2. Non Protein Nitrogen, NPN

P~

B 82 E 2 (Blood Urea Nitrogen, BUN) S8 : 54
- UVHE : Urea-GLDH
> F42 Q45 Foljot0] Hdot 2 L{OKNH;)E NADH 422 uv 83
@ 1SHA : M THE (Folin-Wu)

Na2WO4 + H2804 """" — Nast4 + H2WO4
H,WQO, + Serum — Protein & & ------ — PFF O &4
@ > f71| b= o
Urea + H,O ------------ — NH;3; + CO, + H,0
T
Urease
@ 3EHA - uv BE
NH; + NADH + a-Ketoglutaric acid ----------- — NAD + Glutamic acid
T 1
Colorless, 340nm GlutamateDehydrogenase(GLDH)
o 0
0 au:: HO ¥ . HO—4/
s = . — !
gl g . - - Hc:'“L""-- w'"i"'nn + NH
HO HO




Lecture 2. Non Protein Nitrogen, NPN

W 32l|otEl & A OLE| !l (Creatine & Creatinine)

- A2{|OtEl (Creatine)

-> Arginine , Glycine , Methionine 355 2| Amino acid0l| 2|8l Zt, FH&of M 2t
Creatine

|T| ™

~ AGAT : Arginine-GlycineAmidinotransferase
GAA : Guanidinoacetate

GAMT : GuanidinoacetateMethyltransferase
SAM : S-Adenosyl Methionine

SAH : S-Adenosyl Homocysteine

GAMT

GAA 7—V Creatine

SAM  SAH

Arginine
+
Glycine

Ornithine




Lecture 2. Non Protein Nitrogen, NPN

W 32l|otEl & A OLE| !l (Creatine & Creatinine)
Dietary Cr

- A2{|OtEl (Creatine) |

-> CreatineO| /’\\
CPK(Creatine PhosphoKinase)

O| A8 2 = Creatine phosphate

ATP ADP
& oo X} . Ad°H°v+Cr
HE Oﬂ X-I “GAMT T . CK

-> Creatine phosphatet =S 0| A
Uxdez &

Cr PCr

\/

Crn

\[1/

i':'AdoMet-l-GAA Ly

GAA +
ornithine

-> Creatine2 MM MessEER

ddelel 2F0es d=5A #S

LS O

Urinary excretion
of Crn




Lecture 2. Non Protein Nitrogen, NPN

W 32l|otEl & A OLE| !l (Creatine & Creatinine)

- 320otE| L (Creatinine)
-> A 2{|OFElQ 7f T2

*I-I o|-|:|-

>

-> AGOIE|H2 @ 502 HiA : MEI|sHA BECZ 7t

-> Creatine = Creatinine x 1.16

pH 2.0~2.5, Boiling

NH,
HN:< H

-H,0 HN oo s N8O

N = X
H,C _>—0H = N

“tF HQO y;
0 H;C

Creatine Creatinine

-ot
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Lecture 2. Non Protein Nitrogen, NPN

W 32l|otEl & A OLE| !l (Creatine & Creatinine)

- H K|
4A| g4 Creatinine Creatine
d 0.6~ 1.2mg/de 0.17 ~ 1.50mg/d¢
Serum ~ ~
Q 0.5 7 1.0mg/d#¢ 0.3570.93mg/de
3 1.0~ 2.0g/day 0 ~ 40mg/day
Urine - -
? 0.8 1.8g/day 0 80mg/day
| (1) ‘D2 H Creatine2 @ > ¢, €% 8! AZEHS QiCt
L
) greatine% O{210| , L2 A A =Tt
- Qe Etof9|
Creatinine S7}& 2t Creatine S7}& gt
A H AT S =iz Cigdad
MEH UeaM7|sedTS
Z9l= ol
2=F (Uremia) ALAE




Lecture 2. Non Protein Nitrogen, NPN

W 32j|otEl & AY|OLE| Ll (Creatine & Creatinine) =% : H|

1=
I

- Creatinine S8 : Jaffe HIS

@ 1A - HEHE (Folin-Wu)
Na2WO4 + H2804 """" — Nast4 + H2WO4
H,WQO, + Serum — Protein & & ------ — PFF O &4

@ 2%HA : 7h=2 )

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

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

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

1
Orange red, 515nm




Lecture 2. Non Protein Nitrogen, NPN

B 32|otEl & A OLE| Ll (Creatine & Creatinine) 7

- Creatine =73 : Total Creatinine - Free Creatinine) x 1.16 = Creatine
@ Free Creatinine &7
-> M| T Of A O| Creatines “7t==5H oFX| Bl Jaffe HFS 2= Creatinine &
@ Total Creatinine &
-> K| Tt {4 O| Creatine® 7t+EE Creatinine2 2 TtE F Jaffe BHS

) Total Creatinine - Free Creatinine) x 1.16 = Creatine

B Creatinine Clearance rate (CCr : MAIRA| ofn}8)
- 1E S0 dl =o| LI EQ CreatinineS H{A3L 7|81 MRS ENHSH=

- MM - 70~120mL/min

et

OHOl OF
11—l o

core UV 1.48 U : Urine Creatinine &5 , V : 24hrs Urine Volume
TS A S : Serum Creatinine =& , A: ZH 74QIo| HEHA




Lecture 2. Non Protein Nitrogen, NPN

B 24t (Uric acid)

- QA2 MA| LHOIAM A 2 H 22l Purine bodyl| X|E CHAtAHZO|CH
P Cf

urine body= 412 GF|Lt ATHEE S0|0 2|5 O TIC

et

T s

C A Z0o|s QB Albumindt ZEHSED LIHX| = S2|Hoz =Rt
%

-> Serum : & 3~6mg/de , 2~ 5mg/de
-> Urine : 250 ~ 750mg/day
A

gH2l9

- M2 X
x| = * Fancon
L O * —_ [ |
o 7I1E&E

ot
-
T
I
>
=0
T

oy
{ot 4>

H
2 HiE A& ’




Lecture 2. Non Protein Nitrogen, NPN

B 24 (Uric acid)

é“l NH 0

N M
F/f\]/i\
o

M
H

DiMA,

o Purines
A
Dietary
purine
absorption
8]
H Urate excretion
Dietary — =i - et ] N}:ﬂ. * (
purines Lrete Vi Urate \
excretiorn ﬂﬁLN M reabsorption I‘,
H H H.I'EII"I-E}'




Lecture 2. Non Protein Nitrogen, NPN

B 24 (Uric acid)

Urate crystals ="
in a tophus

Synovium

,‘}f /
::';; B




Lecture 2. Non Protein Nitrogen, NPN

B 24 (Uric acid) S . 2halt

- Q42 AR 8O L LTFIE[EMOM A Lt2tSt= dEO| UL
@ AdE2W - Alloxan, Urea
@ L7t2|89 : Allantoin, CO,
'%

0zt

of Z2Xot= 2410|2lo| 2tald =222 et QA gdlet & QUTt
-> Glutathione, Ascorbic acid, Glucose, Tyrosine, Tryptophan.....

- Sodium oxalate, Potassium oxalate= Phosphotungstate?t &2 2o Z

@) 0

O H
JL Oxidation )\ | >:O Oxidation>
H,N™ N N7 O 0 0
H H °

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

B 24 (Uric acid) S . 2halt

. * Phosph ic acid : FAA|o}
- Phosphotungstate & : Henry  Unent gaj’gg;ﬂac' |
@ 1EHA : K SHE (Folin-Wu) * Na,CO, (Sodium carbonate) : Alkali, & 452X
Na2WO4 + H2$O4 """" — Nast4 + H2WO4
H,WO, + Serum — Protein & & ------ — PFF (4 &4
@ 2EHA : ArslEtRlEtS
Uric acid + Phosphotungstic acid -------- — Allantoin + CO2 + Tungsten blue
1 T
Urea, 10% Na,CO; Blue, 750nm
O
° g 1
ji )ﬁ < Alkali  HN | N>:O Acid > HN NH
Oxidation idati
H,N N N 9 O)\N N Oxidation O)\[(KO

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

B 24 (Uric acid) S . 2halt

* Phosphotungstic acid : &AM A| 2}
- Phosphotungstate & : Brown'H * Urea : & A4 OHE K|
* ide) : i, SMZLIX
@D 1 ChA| - X[ Che (Folin-Wu) NaCN (Sodium cyanide) : Alkali, ]
Na2WO4 + H2$O4 """" — Nast4 + H2WO4
H,WQO, + Serum — Protein & & ------ — PFF O 4
@ 20HA : ArstsrelEre
Uric acid + Phosphotungstic acid -------- — Allantoin + CO2 + Tungsten blue
1 1
Urea, NaCN Blue, 750nm
O
: g 1
O NH  _Alkal Acid . HN7 ONH
)k o Oxidation )\ | >:O Oxidation
HoN N N 0) o)
H H o)

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

B 2 (Uric acid) Y . a4 H

- H[AHH - Uricase-Peroxidase B, 84t Z7H2| BFEH
@ 1A HEHE (Folin-Wu)

Na2WO4 + H2$O4 """" — Nast4 + H2WO4
H,WO, + Serum — Protein & & ------ — PFF O 4

@ 25HA : AtztetRlEtE

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

Uricase (Urate Oxidase)
3 3EHA . H[AH
H,O, + Phenol + 4-AAP ----------- — Quinone

1 1 1
g AHA|CF POD Red, 550nm




Lecture 2. Non Protein Nitrogen, NPN

B 24 (Uric acid) EHH . g4 H

- UVH : Uricase H
-> 293nmO| M Uric acid?| &&= FH (Allantoin 293nmOAM 2= X)

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

@ 2EHH : Arstshelgrs
Uric acid + O, + H,O ---------- — Allantoin + H,O, + CO,

Uricase (Urate Oxidase)




Lecture 2. Non Protein Nitrogen, NPN

B 2210} (Ammonia)

- A LY T A 23l EE= Amino acid2| B amino@t S0 2l Mo

- A LHOI A NH4* <----> NH; + H* %ﬁEHE =)

- 1R 22| 2L 0t= 7o =80 M2 242 &gk 2 S22 &

- AR DL |Oh= a-Ketoglutarate@t B8 3H0] Glutamine , Glutamic acid &Hd

NH,* NH," hlIH?
o | ftamale ~ | futamine .
COOH | ¢ COOH glut Com
| \ dehydrogenase | \aynrhefa&e |
(IIHg \ r‘H;, fsz
'|H: / ‘\'\I I H-.. / b I-i_Hz.
C=0 NADPH EIH—HH ATP \. CH—NH;
COOH NAD(P)* COOH ADP, HsPOs  COOH
o-ketoglutarate glutamate glutamine
_
- AKX : 150ug/de O]t
_ OlAFX O|O
Oo 1 —l—
=7} A oS
. CheH Al
7td =4 (Hepatic Coma) : Ammonia”Zt 2000 pg/de O] 4t le'::ﬁ ~AL
—_ o
522, 35 80 ==
AEM Q=S
ME S Urea Cyclel| 22 AET




Lecture 2. Non Protein Nitrogen, NPN

~

B 22 L0} (Ammonia) : ZHd =+ (Hepatic Coma)
=

> WD L2 5 UHOIR Qg 70| HEEE BHO|L, ARHOZ O

-

2 L|of BidRHe| Zar MUiof =X ZLoto oot SFMUEA &

COLONIC
FL-':'H-IH Irr r '-'l.'—‘\-\.

INTESTINE




Lecture 2. Non Protein Nitrogen, NPN

B 22 L0} (Ammonia) : ZHd =+ (Hepatic Coma)

STAGE 1
PR AL T CHARLDE T,

WATAMT LTAES

- -IAI-'-:I s I 1i-1.01

S
i A i T T Y e
l/l""'l. ST
-_--—‘Ip-—-hh‘p.. .._.-ll.-..-q.._-...,..ﬂh-‘iﬁw‘,.......-\. ...... i i guun SRS, T




Lecture 2. Non Protein Nitrogen, NPN

B 22 L0} (Ammonia)

HO]

=£— Cover plate

I HCIZ

10

<
o[

e
=
o
. "
o _— A S
o Q@
~C o~ £
PE P :
2% Zs 2%
5% &3 t &
I 6 I D A G
H®e O - — T
vy olg 2. o=z
9 8 e s <G
My MT > Ko
AA T A KAar K A
X 1 X 1 X | 1 X 1

Cgker well
Caker well

CLOLZE OHM,

=E—— Cover plate

1em

41

Side view




Lecture 2. Non Protein Nitrogen, NPN

B ¢ZL[0} (Ammonia) SH : 0|2 u2rX|H

S&A[Z] = Alkali £ Elutiond}0
=l

_> R-S0,-NH,* + Na* + NaOH --———-— R-SO,-Na* + NH; + H,0
HFM - 22200 =0 Ammonia®l Berthelot EF2S A|ZIC}

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

7
Blue, 630nm

@
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