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TEY 7715 HAA N o] &HE X2 ala-
nine aminotransferase(ALT), aspartate amino-
transferase(AST),
myltransferase(OCT), sorbitol dehydrogenase
(SDH), glutamate dehydrogenase(GMD), lac-
tate dehydrogenase(LDH), alkaline phosphatase
(ALP) gamma glutamyltransferase(GGT) S5
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ALPE 74Eol4e] grlHEel 29 ZAEA
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tylmonoxime-antipyrine 42 o] &3lo A=k

'E‘a}oi,;q OCT%/‘;} < ‘-'5_;4_3}_3___ 7_]0];]_ 12,14, 51,54)-
o] wy o BrownJJr Grisolia® 7} z.9}8F o] 3 ut
SAZE FFAF AT 479, A Fe
ZFaAA7 98 A7, F oA Agd
FEof #g 7Y, BREAS A ¥z
44 citrulline At AF Two] R
Hol Fa9 47 Aol BAHA[r}. =B
A We A FAAes e A
A=A geow,?® Ggat 2L FAA] Y F
\:ﬂ- 0 q?z}_": 10,12, 29,33,45, 49,51)01] _’].aﬂ H‘l_%_oﬂ )\}_
23 ¢392 F59 pHol =} ornithineo]
zwitterion@ A& o o 7 OCTEA L JAFAY,
CAP/} A EHE goA vALH o= citrul-
lineg %430 OCTEAL $AT & gohe
o] w3 A ch, Ceriotti'V & barbitalacetate
2594 (70 m moles, 37°Coll A pH 7.0)& A+-8-3F
2 ¥ A4 5% A%z oY 44
< I & vz eyt =29 BafdA
e F /A9 FrE JAGSFEE A
AgAFe] TAE F= doh. =F 2& citrul-
line A A3 HAAGF HS0,0 HFFxE
Z 50ml/L2 39 Ed], Vassef*:= H,S0,¢]
557} 35ml/Loj Jolml wGEREF AT
WAo] AAstd £3A =7 dEel 30ml/L
2 39 24T A% FA

AL Z1EHQ AYPE Vassef o] £33}
5, k&4 Ceriotti'?7} A A&l barbital-ace-
tate 939 A4sted ¥H OCTEA S g
AelA WEES JFE 2R obge

o] #lo® =AF ARY =9 Y OCT R

2% Z3A82A A Rzde upoldl,

HE W FE

FHOCTE AL 913 7| £4 el W& Vassef
o) 2z, $EH2 Ceriotti'®7} AZ3 bar-
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1. Al %

Barbital-acetate 2ol
49 A: Sodium acetate-3H,0 9.715¢g
Soduim barbital 14.715g
F54z g3 1L} H28 453,

gt Ry

£d B: HCl 50m moles/L

_Q_oﬂ A 20mle} 3.01] B 24mle] 2z 73.
7kste] 100ml7k A g F 37°Co] xa pH7} 7.0
o] HE% zAsdr}.

Ornithine oY
18m moles/L
Urease 294

Sigma Chemical Co, ] urease, typell & &
doz §a5d 10mg/mle] FEs s
WERESNEA A A FFdoz 104 3
Aste] LR,

CAP294

CAPY] dilithium saltE A}-23 A4 ureaseg-

Aol §8j5te] 30m moles/Lrt A Bt e},
B A|QF

%14 A 9k A: antipyrine 252 31431 H,S0, 4
94 (98% H,SO, 60ml/L) 1Le| £-3)&}%ict.
-k X ¢FB: " 2, 3-diacetylmonoxime-&- 3] 4 ¥
acetic acid(99% acetic acid 50mi/L)= £33}
o 9g/L7} H x5 dgt.

A LA F Agt A BE AF AA
of F#FH Tiste AH3sisict

I Z Citrnlline29y

citrulline$ 742 £33l 1m mol/L7} =
=5 A3

2. 8 :0CTE4= =34He FHAA
A% oo AFdA 659 T2 FH HH
poolingste] Argatgz, 49 A4
OCTHAEE 243l H3tde T&ER §
F 1797258 A3HT AL AL3gH.

3. OCTEME =XY : AFF 640 & 1]
Ash ol At WAL Y F 3°CY F&
Szo)A 607t WA ohe A4 citrulline
$ 2% 1A e $AZ AL F 3
G=A 8 53 464nmol] A FHEF AR

OCTEA =9 A& AP 1~69 FF=F
7347 Ai~Aelgtn & W g 4 o &
Z3r4l et

Net absorbance=A,—A,— (A;—A)=A,—

A — Az As+4, % 1,000
Ay—Ag 60

OCT U/L of serum=

4. H,50,9] 5571 OCT RAIE S0 okl
o8 : WA, urease 8, $3AL 77 2044
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Table 1. Outline of the Procedure for Determination of Ornithine .Carbyltransferase Activity-

\ Tube No, 1 2 3 4 : 5 6
Blank Blank Blank

Citrulline citrulline Basal basal Citrulline citrulline

Reagents(,ul)\ synthesis synthesis citrulline citrulline standard standard
H,0 — 20 — 20 — 20
Buffer — — 20 20 40 40
Citrulline std. — - — —~ 20 —
Ornithine 20 20 - — — —
Serum 20 — 20 — — —
Urease —_— — 20 20 — —
CAP 20 20 — — — —

Tubes 4—6 : need not be incubated.

Two ml of color reagent to each tube

Mi)l( thoroughly, keeping in an ice bath

Heat in a boiling water bath for 25 min,

Coél

Mix again

Reid absorbance at 464 nm with lem-light path

Fig. 1. Procedure for the color reaction of citrulline,

22 AgHd 4% 559 H,S0,(2~6.5ml/100
ml) & 2.0ml¥ H g & 2687k e 98 o
AAAA FAEF FA3}A.

5. Antipyrine®| Z|E =T} OCTEAME &H
ol nlXl= g8 : YA FA9] antipyrines=E
22} 8ke (0~2.08/L) 719 OCTZR= 33
Wol el T Wieoz WA 2 FF=
9 ol g ZAbeRG .

6. Diacetylmonoxine®| =Z|[Z&=7} OCTEA
= &80 n|xls Hg : LA YBe diacetyl-
monoxime Fx& F2 3t (0~12.58/L) 479
OCTEA oA et T4 Wiz LHYAA 2
FFE9 Xl & vl w3ttt

7. WMo AoEE AlZb: 379 OCTE#Y=E
ZAY o] £33t WFEFE] THAGE ¥
o 100°CZ FolwlA AA A o2 whgde
ANA FHEE 2484

8. Urease?| =57} OCTE#ME &HFo} alx|
= 9% 100ml7 214mge] k2 H713 €4
3 ZEF EF%(0.2~1.0mg/ml)2] urease -£
(Sigma Chemical Co., Typell)& AF&3ted A
719 OCTE#AE ZAY FUE Pz 4

CAP: carbamyl phosphate.

Hele] urease T FF = E vt o).

9. Ornithineo| =7} OCTRAME &Ho 0f
Xe 98 4F Fx(2~22m moles/L) 2] orni-
thineg} & A &3z 379 OCTRAHE 34
Wl =3 v o2 A%t ornithinex %o
BE FAEY Hol & vlastyet.

10. CAPQ| =57} OCTEAE &Xol ojX|=
o8 : 4E % (5~30m moles/L)& CAPL
+ AL3tm AUl OCTZ4 = SoHs 54
G o= APt CAPRAY Fxo wE
F359 FolF wlwstyt.

11, 2ol oFEA] : Im moles/L9] citrul-
lineg-9 0.5mlst ¥ 0.5m1 ¥ WA F 60ml
TS T 26ET Holz WHAAA 13744
AQeel T4 ol W3 AYRe 4SE
o Yold Az AAFdstel el 3
AAA F2 6087 BAHoE FIR=F &3
st 29y 4 AFAAE FF59 H3E 4]
R+ 4

12. Citrulline?| F&EZL: F4F FE(0.1~
4. 0m moles/L)2] citrullineg<} 20114 ) W4
AoF 2mid & Ariete] OCTRA = SAYH o] &
o WA ¥ FREE SAS EFFA
& 4555

13. HAEQI Ao #HOCT #MxZ : o] 4
A zAFAA ae YRHOCTRAS A4AE
2487 A5t Famhad da 4%, FEE
(=54 67F, 718 18F)E FH EH& A
Asd OCTRAEF 4stglsh. FAPEL 4
718} OCTEA = EAHF FY3R ot urease
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gae FEE 0.6mg/mE Fgch. TEeR

AdE 2= AAAA, 94 A4 2 2A
A4 AT AAF{ AGIHfHT ol A= ml_,
AAE A Az F5T &2 F EREE
dE Hadt Y oA Al oldel ¥AH
A e a9 Asw FAASAR 4E F
94 AAL T-AAE AAHA.

#® R

93, ureasefd), 54L& A7 20414 4L
Ag el A% Fxe HS0F 2mli¥ A 7tsie
252z Zolm WAAA FIFEE FAT 2=
H,S0,9 57 sml/100mid & AR = %
=7} 0.0072A4 4 g} g eyt 3.5ml/100ml
Qg @ BHE FErl AFs b 0m!/100ml
9] #% 0.050, 6.5ml/100mld == 0. 2500] %L
t}citrulline—‘-’a- Ay @ HAL AQZ e
2 g% WA % antipyrined] HFFEE ¢
98 2% ¥x9 antipyrined AH§-3te] HA
AAR A3} antipyrines) HFFE7F 1.0g/L7}
57|74 %= antipyrines] FE7t S/l =@
EF3E 5 Z7bstg et 1.0g/LE 233 23]
2 Zrasgeh. :

w3 citrulline 3 F¢ o $A& A2 3}
v 243 BANG F diacetylmonoxime®]
A2Ex 3 &7 98 2AF F=9 diacetylmo-
noximee A&t WAAAR Az diacetyl
monoxime?] H}EFE7} 58/L7 H7] AAE F
7} Z7hge wet FRECE FAE S
oV} 5g/LE 233 Ax Zas3ch

citrullined A &3y S8 HEEEE 44
Aekg Yz B A AR AL A8 £2
2 ARe 248 A3 258 ARAE A3e] A
Fge] wet FFE7F TSR 25%0] A
v 23 asy] A

OCTZHAE &2AA TAuge] A8 4
o EAF xat AASE=Y] YL urease
gl AAEEE ¢y 9F AP A urease
9 X%} 0.6mg/mlvjgtold HAHEGE 4o
715, 0.6mg/mlo]dolsd ZHHEFE Fo7A
%%t

7} % % 9] L-ornithine & Ap&3fe] L-

0.3

T

A 464

0.2

'd

.ok | L 1 i s F R T S J
2 4 6 8 10 12 14 16 18 20 22
Concentration of ornithine{m moles/L)

Fig. 2. Influence of ornithine concentration on serum

ornithine carbamyltransferase activity.
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Fig. 3. Influence of carbamyl phosphate(CAP) con-
centration on serum ornithine carbamyltransferase
activity,

(@—@ : sample O—Q : blank).

ornithine®} ¥Ee] WE FBES] HolT BB
3 A#} 238 2042 o] L-ornithines] T
7} 8m moles/Lel) ¢] 27 AR & E57} ZA%
ol Wt FREE TR FEI} 2 o4
g = WEo] dddh

7% 55 CAPEAE A&sie] CAPY %
o WE FFE 3ol & A A3} 29 3
A ASh 7ol CAPSY %55t Z7he] whet g3
== @A Frstden FA 3L (blank
solution)e) ) & CAPS] %x7t Zrbae] whab
F4E5 224 s

HAESel o3 A Ao kAL ¢
3 citrullineg ¥R Hriste] WA F
AAtGAst Az ste s 6087 A2
FHE WEES DAY 23} Azl e
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Fig, 4. Bench stability under direct sunlight(@—
®) and room light condition(O—0Q), of the
color formed by citrulline and color reagent.
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Fig. 5.

6017 FF=o MFo]l ARA T AA RN 5
Ae F3=Y F53% 22
citrullined] ZEFA 9 F4-& A7) 938 2%
5%(0.1~4, 0m moles/L)} citrulline 204174 o
WA A oF 2mld g E RSt WAuS-& Yo
A3 29 5048 2] of AFHY RN
EFFAL JAAE Heldz, FAASF =
0.9995, 3 H g4 Y=0.26+0.020] A =}.
B3AA e G 9T FES 855
(FEel 677, 718 185)9 ¥4 OCTEA4 =

Citrulline standard curve,

€ dozrt(Fig. 4).

£ 2A% A gt dojA 6.85+4.38U/L
(HF+BFEA), Fao A4 2.8912,500]
Ak, AAHAE grde] ojA] 0.39~29,12U
/Lol od, sl 3loj4l 0.06~17.34U/L °]
A, T-AAAS} gart $a2vt FH0CTR
AE7t &8kt

£ B

A 2018 o) FEE 22§ H,;S0,4 2ml
Ae E¥ate] £ A5 HS0,9 F=7} 3.5ml
/100ml o] 45w EeElo] FFEst Fr1etd
t}, Ceriotti'V9} Vassef® & ol&] &Aro] H,SO,
o ela) @A) AR @ Fol =, HiSO,
o = 839 o @ AeAnx 34
t}. CeriottitVe] AP el A& 44 A %] HS50,
¥E7} 5.0ml/100mlc] Y E=v = R DR A 4
A=) gk o) AHelA 3.5ml/i00ml 5
E2AE AP Ael A7 o fE o Aol
A AEE wAA G 240l hzsl WEA 2
o2 g

OCTZA = 2AA AL3 WA} 9 an-
tipyrines} diacetylmonoxime ¥ %3 @A 1%
23,49,51,54) ) u:]—a} Z}-O]—Ea— 1,].1:,}_14]01 antipy-
rine& 1~5g/L, diacetylmonoxime2 1.7~4.5
g/Le) FEZ A&l gt

o] A#o|A antipyrinez} diacetylmonoxime?]
HAFEE ¢7] S8 antipyrined] FE EE
diacetylmonoxime?] ¥ xuhe =Za]sle] AAA
< zA3tgel wl antipyrined) FET i 1.0g/L
q w] =285 diacetylmonoxime?] FXx+& 5g/L
g w] A L FFEE elfe] Vassef*9
Ag At A3

WS EFE FAAGFE Hsbete dA RS
S dead A HAY FAEE e HH
P23 A7t-g 2AG A7 258t Hud &
F=5 e}, Ceriotti'V = 4 A] <o Fe,
SO,-9H,0% H gt AdelA 15%%d F3=
7} A& Az g evt Vassef* &= Fe,S0,:9
HO0% Asbeld 7)o $4SE SR
Hdo wgurgg vebled 8% A
Fe,S0,-9H, 0% A 713t &% =it stz
250l 2kx SHiT}

citrulline A #-2 £]3} antipyrine-diacetylmo-

vt O
Wi
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noxime WA ¢k2 citrulline®al ol w4
of dHHE Sk doFy] #HEd A
HAE F 54 F ureaseZ F3eHx god ot
o}, W0 5] 50) okghy FEE BUN
o] F7Fstx]at 100mg/100mlE 23ets H &
W2 goh. =% ¥3 100mlg 214mg(BUN
©% 100mg/100ml) As}eF WHE AL A
qE A% w45 FAstedl BLF urease
(Sigma Chemical Co,, Type M) 289 A
TEE 0.6mg/mlg¢ & F AT Af A
L5 = ureasel= A E-§e]9] ureaseo]n], urease
Aok Fo &R OCTEAol Slgeol 59
2 ouk 7] A EAY A% F ureased] FEE
AW bad 443 Bl T e HaF s
AgehE Aol Fo v BE AFAEo)
#Ha P2 Fe] 7T~10Mo] | F= & ureased A
$oha gl

FHOCTHYE &AL 93l Brownz} Gri-
solia®, Ceriotti®} Gazzaniga'® = QAkg 34
£ A3l o} Snodgrasse} Parry*® = 9] Al
o] CAP$} 733t OCTEA & Wtz o
$ct. Joseph 52 glycylglycine k&g A
2-35lg o} Strandjorde} Clayson®, Snodgrass
9} Parry*? = ub-S-E%E Fol glycylglycine o]
ZA st 37°Col A CAP7 <4l 3l 3he w] Bo]
A o 2 citrullineg 3 A3}y wFo A 3slc}
3L 3k, Strandjorde} Clayson®, Healy®»&=
Trisg} &% & 212519 o} Snodgrasse} Parry*®
E TrisgdEAg A2 9] ornithineo] zwitte-
riong ¥ A3t OCT AL 4ATL &I
Ceriotti! = ¢l A1 ¢d 91 3o & 2188 wff ornithine
Lo 9] ¥xx 7} 5mmoles/LE %78l ornithine
9] zwitterion P Aw) Fol OCTZA o] 743,
zwitteriong 42 &4 F7F pHel 394
oz 3}, o] Ao A= barbital-acetate St
Fa& A3t A¥3y& = ornithine-g 2]
2% 7} 8m moles/L 7AAE ¥x 7} Z513 o o}
2t OCTZE Aol F7tstg e, 8~22m moles/L
el A E OCTRA o g Wskst Vet
orokt}, =3t CAPFEE 30m moles/L7pA &
ZAN Aol w2t OCT#A & Frhetgieh. wj 5ol
Al citrulline A} = CAPHEZ Z7HAF o
gt Zolslg eyt o 75 ¥wE Zleld.

C o) A¥AFAZ u]Fo] Ho} barbital-acetate ¢t

2o} (70m moles/L, pH7.0 at 37°C)& A-&3hd
ornithine§-<8 5} CAP& ¢} Fxst 727 22m
moles/L, 30m moles/L o] W] wjell= EHO0CT
AT A AAE FUd ARl Lo
WA gE Aoz Asdsh

citrulline} 244 oo o) HAH BT
& AyzR et AE 6057 AL el
o AAFAstelAE F53 FAHANS. 7
A o] AFL Axbalel g Arjelx A
Asts, HANg] T BgolE HEE
2 FAEE ZAToF H Ao Audd.

citrullines] Fx% @edd FEFAE F

. A3t} citrulline®] F X7} 0. 1~4.0m moles -

/LY AP AN E AL eiglenz .
o] AN E BFIFHE FY3A Fx A
Aol 98 OCTEAEE AEE 4 3o,
< I gax g+

o] AYAe OCTENE &HWF ureases -
=9 0.6mg/ml2 2AE ¥ OCTHAHE 44
of F3te] AAAQ] 429 FHYOCTEAHES =
Agt At ghao] SlolAl 6.8514.38U/L(H
+EEFHA) | Qxz, £aol YA E 2.8912.50¢
U/LezA gtaol ¥HOCTZAHo] Lo HlE}H
o ¥ged ogd AdE Ragas 229
A9 AF ko]l £ardt gon ¢Al, £k, H
f oz Q3 el o ARV 22 WA
Ao A7,

OCTe] 1U/LE ¥4 1L2 ¥ 37°CA 1
27 AAE citrulline®] micromols=g 2| 3t-

L

¥

# &
citrullinegt A o] & ¥ 2H0CTEAH =9
2R golA Exubd wAub-gel A3
2A5¢ 2A8 29 HJOCTEH & AT
Az obefel gkt AHEE 442 barbi--
tal-acetate £+l (70m moles/L, pH 7.0 at 37°°
C)olgiet. :

1. WA AekE HS0,8 F=oF 3.5ml/100ml-
ol A FAANA] AR Qe FHE
7} F74skg .

2. A A %% antipyrine,

i

diacetylmonxime:
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<] ¥zt 22t 1g/Le}b 5g/Ld = FFErt Al
g Fgkeh

3. A S-S S8 HolE Al 2B5%Y o
Ad & F3EE VvERAE.

4, HAEAL Az E HaT 60%
7t Az o AAFAs A 53] 24

5.

Taurge] Jeld BAERE ALE
gAZFY nad AAN] AN ToT AL
o] ureasex =& 0. 6mg/ml(Sigma Chemical Co,,
Type T)el At

6. Ornithineg-ol9] =% & 22m moles/L7}7]
ZAANAE gwitteriond] g WL Vet
WA @t

7. CAPg99 5571 Z718 % OCTZA
E Z789 . ¥ &4 citrullined] 4= F
Fhstglort kg A ol Gt

8. citrullines] T FZ A2 43 4.0m moles
./L Jug W AA4E vresie.

ol AYAA =G A4 2o BA
»OCT%Xé =& gtael 014l 6.85+4.38U/L(
FHEFARP)IP 3, Taol oA 2.89+2.50
U/Lol ek, 7 A4E9E Gaol e14 0.39
~29.12U/LelQl 3, F&el AelA 0.06~17.34
“U/Lel % et

2 £ X M
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A Study on Optimal .Conditions for Serum Ornithine
 Carbamyltransferase Determination in Cattle

Chang-Woo Lee, DVM, MS, PhD.

College of Veterinary Medicine, Seoul National University

Abstract

The optimal conditions for the evaluation of serum ornithine carbamyltransferase activity, based on the de-

termination of citrulline formed during the enzymatic reaction, were investigated and the serum ornithine

carbamyltransferase activity of cattle were surveyed, Barbital-acetate buffer(70m moles/L, pH 7.0 at 37,C)
‘were used for the entire experiment,

The results were as follows,

1

When the concentration of H,SO, in color reagent exceeds 3.0 ml/100ml the serum protein precipitated and
absorbance increased, '

. The concentrations of antipyrine and diacetylmonoxime required for maximal color formation were 1g/L

and 5g/L, respectively,

. The absorbance was maximal when the reaction mixture was boiled for 25 minutes,

4, The chromogen were stable for at least 60 minutes under room lighting condition, but decolorized rapidly

under direct sunlight,

. The minimal concentration of urease solution(Sigma Chemical Co., Type JI) required for elimination of

serum urea was' 0, 6mg/ml,

When the concentration of L-ornithine solution increased up to 22m moles/L, the ornithine carbamyltrans-
ferase activity was not inhibited by zwitterion of ornithine,

. In accordance with the increase of carbamylphosphate concentration the ornithine carbamyltransferase acti-

vity increased and the nonenzymatic citrulline production also increased slightly,

. The standard curve of citrulline revealed linear pattern within the range of this experiment (0.1~4.0m

moles/L),

. The ornithine carbamyltransferase activities of normal cattle investigated in this laboratory were 6. 85+

4.38U/L (mean+SD) in cows and 2,89+2.50U/L in bulls, The range of the activities were 0,39~
29.12U/L in cows and 0. 06~17. 34U/L in bulls, '
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