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Lecture 2. Non Protein Nitrogen, NPN

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

ES = et (%)

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)
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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 ;

H




Lecture 2. Non Protein Nitrogen, NPN

B E23etE tALIPE (Urea Cycle)

HCO +NH4+2ATP

3

i CPSI

Carbamyl
Phosphate

\\\_‘

OoTC

Ornithine

i ORNT1*

Ornithine

>

Urea

ARG

Mitochondria

Arginine

-=—» N-acetylglutamate

e
e

Cytoplasm

Aspartate

Y

Citrin*

ASS

Argininosuccinate

ASL

Fumarate
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Lecture 2. Amino Acid and Protein

B Total Protein - Micro Kjeldahl ¥ (24 3, EHHH)

@ 1EHA : tt=t
Protein + H,SO, ---------=-—=---- — (NH,HSO,

@ 2EHA : &
Alkali, &
(NH)HSO, + 2NaOH -------1--=----- — Na,SO, + 2H,0+ 2NH;
3 3CHA - ZH
NH; + H3BO3(Z R -------- — NH,H,BO; ------- — NH,* + H,BO;

@ ATHA - HH
NH,*0fl Methyl red (X|A[2f) & 75 Yellow
O 7|10l HCIS 7t5tX Red ColorZt E M 77HX| H7EotCh (K2 S ST




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 {2 (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) : ZAMA|QF = HAMA|SF
* 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:

@ 122 M| (Folin-Wu)

Na,WO, + H,SO, ------- — Na,SO, + H,WO,
H,WOQO, + Serum — Protein & & ------ — PFF ({ &4
@ 25HA T2
Urea + H,O ------------ — NH; + CO, + H,0
1

Urease (IT=d22)
3 3THA| : H|M (Nessler 2H&)

2NH; + 2Hgl,*2Kl — NH,Hg,l; (Ammonia dimercuric iodide) + 4Kl + NH,|

T
Orange-Brown, 470nm




Lecture 2. Non Protein Nitrogen, NPN

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 22ZE 2 (Blood Urea Nitrogen, BUN) SH™ : 54
- UVH : Urea-GLDH
> AR QAZ H5H0] UM
@ 1A M EHE (Folin-Wu)
Na,WO, + H,SO4 ------- — Na,SO, + H,WO,
H,WO, + Serum — Protein & & ------ — PFF O X
@ 2EHA : Ft=26)
Urea + H,O ---H€8%&__, NH, + CO, + H,0
3 3EHA Uy HEk

Ot

F QE L|OK(NH,)E NADH ZAZCZ uv §

-

NH; + NADH + a-Ketoglutaric acid ----------- — NAD + Glutamic acid
1 1
Colorless, 340nm GlutamateDehydrogenase(GLDH)
NH,* NH,* NH.
COOH ghiamate COOH glutamine Lo
| defiidrogehase | synthetase |
|:|:H2 N ':|:H2 - ':|:H2
ik ik ik
=0 MNAD(FIH CH—NH ATH CH—NH
COOH MADFY* COOH ADP, HsPOs  COOH
orketoglutarate glutamate glutamine




Lecture 2. Non Protein Nitrogen, NPN

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

- A2{|OtEl (Creatine)

-> Arginine , Glycine , Methionine 35 /2| Amino aciddi| 2|8l 7 L&A g
Creatine

|T| ™

| I L- O H O

~ 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




Lecture 2. Non Protein Nitrogen, NPN

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)
-> A2 OtElo| E=tt3 A=
-> Creatinel| XX Ql 50| E7Is5tEE E4510 Creatinine2 = &t

KI‘| o|-|:|-
-> AYOtE|HZ @ S2= Hid . ME7|sdA =22 7t

-> 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
43 (1) ‘D29 ™A Creatine2 @ > ¢, LA X AZEHS QICt
(2) Creatine= O 20| , A2 O AIA =Lt
|AFX‘| |O|
o 11—
Creatinine S7}& 2t Creatine &7} gt
AP A A S =iz g
MNEH UaM7|s2dTS
4= MEZEOY
2=F (Uremia) ALAE




Lecture 2. Non Protein Nitrogen, NPN

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

- Creatinine S8 : Jaffe B

@ 1A H[SHEE (Folin-Wu)

Na2WO4 + H2804 """" — Nast4 + H2WO4
H,WO, + Serum — Protein & & ------ — PFF O X
@ 2|_‘_|-7;” EI-A
Creatine ------------ — Creatinine + H,0
T

HCl(pH 2.0~2.5), Boiling
® 3CHA . H|AH (Jaffe EIS)

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 S H

. (Total Creatinine - Free Creatinine) x 1.16 = Creatine
@ Free Creatinine &3

> M|TH O MO CreatineS E=otX| B Jaffe HIS2
@ Total Creatinine &3
> K|l O @4 9| Creatine

L O —

= =21

2 Creatinine ™M &k
O EFAK

5}0] Creatinine@ 2 BtE F Jaffe
® (Total Creatinine - Free Creatinine) x 1.16 = Creatine

43
B Creatinine Clearance rate (CCr : 3 2||OlE| ] HA &)
- 12 S0 g 50| HEQ! Creatinine HIAS QI AZES ENtst= HAHO| QF
CXARL] - 70~ -
SSA| 70~120mL/min - _ _Uc (mg/d) x Vi (ml/24h) 173 (m)
- Por (mag/dL) x 1440 min/24h BSA (m~)




Lecture 2. Non Protein Nitrogen, NPN

B 24t (Uric acid)

Q42 A LHOM ato| g g2l Purine bodyl| Z[E CiALEZ0|LE
- Purine body= 4 =2 dF[LI AHEHE S2[0f 2fs] AT
- 2=, %#WI 1 24H0] H-J =t
-2 0= €57 Albuminit ZeISt LIHX|= RE[E2 2 E1)
- A
-> Serum : & 3~6mg/de , @ 2~ 5mg/de
-> Urine : 250 ~ 750mg/day
_ QlAFA 0| 9|
0o —1—l—
1 2UES X MNES
- Lesch-Nyhan 32 3 TS S
- ST Sl (e | ot EIN | B4F) ] fﬂ'ncoﬁ'f ERcR
=~ o =
'ﬂgﬁl‘?‘ﬁﬁ == |_+_'_Eo| =L =EX
(58 TFd AHA| A1, 2 2 )




Lecture 2. Non Protein Nitrogen, NPN

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 24 0|2le| HlY SHE Qlot QAL e = ULt

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

- Sodium oxalate, Potassium oxalatet= Phosphotungstate?} 2 &2 Lo Z

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

* Phosphotungstic acid : A4 A| 2k

- Phosphotungstate & : Henry ' * Urea : ‘S M OPY R
. * Na,CO; (Sodium carbonate) : Alkali, 2*4S 2|
@ 1A M T (Folin-Wu)
Na2WO4 + H2$O4 """" — 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
@)
° g J§
O NH < Alkali HN N Acid HN NH
N o Oxidation | | =0 Sxidation
H H H H O

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

B 24 (Uric acid) S : 2t

* Phosphotungstic acid : A A|f

- Phosphotungstate & : Brown & * Urea : HAMOLE K|
: * NaCN ' ide) : Alkali, @S TI%
@ 1EHA| R EHH (Folin-wu) aCN (Sodium cyanide) ali |
N32WO4 + H2$O4 """" — Nast4 + H2WO4
H,WO, + Serum — Protein & & ------ — PFF O X
@ 2THA : Arztet RS
Uric acid + Phosphotungstic acid -------- — Allantoin + CO2 + Tungsten blue
1 1
Urea, NaCN Blue, 750nm
O
: It 1
O NH < Alkali HN N Acid HN NH
)L o Oxidation )\ | >:O Oxidation
H H H H O

Allantoin Uric acid Alloxan
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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)

AH W THEHES =
AH| LHO A NH4* <-

=

(0]

L= Amino acid?| &
o> |\1|—|3 e SEjE =4

P amino®} &

of o3 4o

- Cf 2o gnLjots ZHM EA0| He QAR FNE0 @ FO2 HjA
- YE ot L |0t a-Ketoglutarate?t BHE5H0] Glutamate, Glutamine &+
NH,* NH,* NH,
COOH t“amam COOH qufamme t=0
| defdrogenase | spnthetase I
(|3H2 . (|3H2 . rT“H2
e i e
rT*=[:| MNADPIH CH—NH, ATF (%H—NHz
COOH MAD(FY COOH ADP, HsPO4  COCH
crketoglutarate glutamate glutamine
- K| 150pg/de O| S}
_ OlAFA o|o|
a0 o —l—
S7t aa
=4 (Hepatic Coma) : Ammonia”Zt 2000 pg/de O] 4 H?H—h' AL
eSS 2, 55 20l de
MR QRS
MHEE Urea Cycle®| 24 AES




Lecture 2. Non Protein Nitrogen, NPN

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 =l FZLOt0f ogt SFLUBA &4

'ET:ZI'LI:'::II"'«JI'ﬂxh
FLOH". s [ ""-r-—'x

INTESTINE

Uraa




Lecture 2. Non Protein Nitrogen, NPN

B 22L|0} (Ammonia) : ZHd 2+ (Hepatic Coma)

STAGE 1
FERLOMALITY CTHAMDIL,

ilnﬂl LLL]

I'.l l-“ i,
::::::

FIICTYRD = THECEPHALDMOE
mmralsl

N e ..qm J\f.-ﬂl-aﬂ(wrh_rufmmvﬂm
i‘ [t i i T .-‘-h,..—.—rmﬁ‘,n.._ﬂ.--. e P e eyl
/ .__-—‘\p—q-ﬁ-‘,... .;_.-q,...-i,.._....,..-ﬂllh-\lﬁw ;;;;;; S T ¥ SEREEREL L ot S




@
=
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
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