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oA A4 whge ARE Ao vlz AZwHrldde
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Table 1o 2.oF stgic),

Urokinase 5o % A& : 7 ool A brain CT 23
7} cerebral infarction®] £73-& Bo]x A7z} AF
8)e] gAtHel Frko 2 urokinase X 89| F-§Fol ®H
oha el ® Aol 7| EAE A AEE & o ?S
A=} Alol| A Al urokinase 300,000 HSE 58
ol Ax AAFAL g F bl Foll A FA] AY3(0
H)olojAl 28, 5%, 10%, 20, 30%, 40%, 50, 60

Holl M3l 2.8% sodium citrate} 1: 9] ¥2 &
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Table 1. Clinical Characteristics of the Cases

Case 1 2 3 4 5 6

Sex (male/female) F F M M M F

Age (years) 29 55 65 69 56 65

Body weight (kg) 56 60 55 60 57 65

Height {cm) 160 156 167 165 160 155

Brain CT finding normal cerebellar- cerebral- normal cerebral- normal

infarction infarction infarction

Underlying disease mitral heart unknown HT HT HT DM

Blood pressure (mmHg) 100/60 150/90 150/100 170/90 180/110 140/90

EBS (mg/dl) 100 93 90 100 85 120

GOT/GPT (unit) 1717 29/32 31/40 28/40 20/13 25/28

Proteinuria - - - —_ - -

BUN/creatinine (mg/dl) 11.0/0.7 23.5/0.6 24.4/0.9 11.0&0.6 36.8/1.9 15.4/0.6

Hb/Hct (gm/%) 11.5/35 14.9/46 16.8/51 13.1/48 10.9/34.8 14.4/43.8

Clinical outcome good- good- moderate- good- expired good-
recovery recovery disability recovery recovery

HT : hypertension, Normal finding of brain CT suggested lacuna infarction,

Table 2. Pharmacokinetic Parameter Estimates Following a 300,000 Unit Urokinase Administration Over 5 Minutes in

Six Patients with Cerebral Thrombosis

Case Vdss(L) Vc(L) CL.int{ml/min) CL (ml/min}) t1/2a(min) t1/28{min)  AUC (unit/ml, min)
1 7.48 3.00 594 184 1.9 31.6 1,524
2 10.24 3.51 857 286 1.6 28.7 979
3 9.30 1.63 563 242 1.3 34.8 897
4% 7.25 7.25 — 252 - 22.7 1,377
5 9.66 5.59 316 135 4.8 53.7 2,328
6 12.82 6.39 943 366 2.1 26.9 989
Mean 9.46 4.56 655 244 2.3 33.1 1,349
SD 2.04 2.18 250 80 1.4 10.9 541

* Best model for this subject was one compartmental model,

gl dA-S Fef3glch

Urokinase?] £A : AHZ 35 enzyme-linked immu-
nosorbent assay kit (American Diagnostica Inc.
IMUBIND)E o]£3led urokinase antigeng %3}
otk of ELISA kit ¥ %52 monocloinal antibo-
diesE ©]-£3} double antibody principleol] 2]} 4
o 2 single-chain % two-chain 32| urokinase®
A= Aoz delA Y 60%2 urokinase/plas-
minogen activator inhibitor-1(PA1-1)¢] ¥ % 4 =
A%s+= Aoz 48| U=}, Normal pooled pla-

smaoll urokinases 7}sle] t}ekgt F% 2| urokinase
E ubEn o] 59 & olf3le XFEFAHE FA Y

&

A1 747 3ol u}-& urokinase 32 two compartment
modelell i ¢)3led ul7}7], steady state volume of
distrib ution (Vdss), central compartment volume
(VC), inter compartmental clearance (CL.int), area
under the concentration time curve (ACU)zz]i
total body clearance (CL)%5& 3%t}
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Fig. 1. Time course of urokinase clearance in 6 Kor-
ean adults following a bolus injection of 300,
000 units. Mean+SD

o |

UrokinaseFAl ¥ 7 3ol whd €5 x| HES
el & Fig. 1(timeconcentration curve)ol A half
life= A4 (distribution phase) 2,353 3ul(eli-
mination phase)33.1% 2 & two-compartment dispo-
sitiong ®.o]x gt} Two-compartment model-Z ©]
£3}od A23} pharmacokinetic parameterS-¢ 2.9
(Table 1), Vdsst 9.46+2.04, Vcr 4.56+2.18,
CL.int+ 6554250 ml/min, CL-& 244+80ml/min,
AUCE 1,349+ 541 unit/ml, mino| %o},

Loading dose: desired concentrationx V¢

=10 units/ml X 4,560 ml=45, 600 units

Maintenance doses: desired concentration X CL

=10 units/ml X 244 ml/min

=2, 440 units/min

=146, 400 units/hr,

i} -y

ARHE-L HF4 free form plasmine] FA = 4
9+ 49 urokinase F=7} 5~10 units/ml A}o] g
< Y93 u g, gk B Av4 S8E 9

&4 = W39 urokinase 5 %7} 10 units/mIA = o]0}

of ¥ 7o Hts]wa] AihAde] A xd A
AAR377E A ok 2 olf& #rhd plasmine]| ¢
§ FHA AYE 83 ST 5 U A B opH 2
7] wfFo|ck, webA free form plasming f-2] 3=
urokinase®] #4o €F Fxali YztslEcke 7|F
o 2 AALE loading dose % maintenance dose& &
st A HAAluko] vlmA zbghsla ®% fibrinogen
A& & weddle thrombin time HAHE sl k&
233E ol YA oz A,

Enzyme>} substrate] ¥h$-olehs ZwioA L 4
3ol webr]= 71"<l plasminogend] EE 7} &4l
urokinase®] ¥4 Eof v PP weE]oe} & A
o|c}, E& Michaelis-Menten ¥ & o] u}2 = uvh-20j| 4]
549 FEE 7] vlFte] o}F o a4 A
¥ 7149 sxv AA 71 A6 vd FA s FEu
F 4adoln] 71Ae FEE E4 uhgol F e vixF
ek 7HA s e Bheke) urokinases FYY
wofl & &3] 9] 27](distribution phase)l intrave-
nous administration®] router} =¥ #3 o=
plasminogen?] %57} urokinased] 4 xol| A
elA4e 9 Aeg A7H}, Urokinase one units
+ ¢f 10nge]| L FA}pgko] 50,0000] =}, Plasminogen
2] 8% Fr¥+ 2u Mole x4 Urokinase 10
units/m}(2n Mole) Jul] &40} 7]A9] vl& 9 1:
1,000°] == urokinase~} 100 units/ml(20 n Mole) &
gl 1:100 3 =7 5 o] plasminogen ¥ %+
urokinaseel] ®|3ted &4 Fohn & 4 gl 2y
urokinase®} plasminogen?] vk 45 & Bgtdes
HebllE K catys 1sec'Z daixlz glo]'V uroki-
nase §%7} 10 units/mlY sl 15%-0l, 100 units/ml
oA 14 40& ol ZE plasminogen¢] plasmin®.
2 A = Fle|ef, .

<& ¥F9 plasminogen Fzoll wE Fu]Fatel
thaled = odei A ulbsb BAl ¢hor} plasminogen?] 4
27t AYFAulE chazlel 7o 2 Helef Fue A
4% 719} plasminogen activator Fol =& plasmi-
nogen 3|2 WlEo izt Fo] A dF7} U
oF & oz A7z}

Urokinase® Hk7b7|7p Adb¥-g 2.3%, FHibi+
33.1% o 2 o] ¥ 3}(biexponential, two-compar-
tment) 2o} 3lo] two compartment model (Fig. 2)-&
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Fig. 2. Two compartment model for kinetics of uro-
kinase distribution and elimination. UK is
cleared up mainly by hepatic circulation. Ve
central compartment volume, Vpc: peripheral
compartment volume, CLi: inter compartment
clearance.

o] &-3}o pharmacokinetic parameter F33ich &
o Fol| A= #|Fol Wb urokinases] & F2FHA
L ogrxlul thAk ol So) 55~65kg Akl e} AdalejelA
AZ wEo] Azl nHE G B o Rz A
thgich gk #AF free form plasmin®) thAtel wHat
dA: 2 dexlx ko) anti plasmine] Aol
plasmin thAlell F88 J¥g dedl™® ol& acute
phase reactant £4-¢ zZtn Fvlse o2 dHA
9lo] urokinase®| pharmacodynamics® &v1 43|
ol#h5t7] YA E antiplasming] #ule] JF4H &
Aol gt AF7F Hwkebol & Aoty

2 o

A AEL two chain urokinase?| loading dose % el
maintenence dose & 2R 37] 3t Al HAEF B
7 6ol & Ao 2 urokinase 300,000 unitsE Ft
2(IV boluse), 60%-7+ ¥F urokinases| W&= b
3] two compartment modeld ©]-8-% pharmaco-
kinetic study% 3t ohe-3h 2 A2E ddth

AZo] 55~65kg Aol 7k 7% el Akl d=al
Aelol| A urokinase?] Vc (central compartment vol-
ume)e 4.56L olglx #WhgtrlE distribution phaseol]
A 2.3%, elimination phase ol 4 33.1% °| &l ok
Total boidy clearance (CL)}& 244/mino] 3 3L area
under the concentration time curve (AUC)+= 1,349

- Urokinase loading dose$} maintenance dose& $1 % AF—

units/ml min ¢} it}

o] TAZ 3tgd-gul AP Pl free form plas-
ming $2]8H= urokinase®] &4 FX9 10 units/ml
2 gx3}7) 814 loading dose® 45,610 unitsE
maintenence dose2. A| 7te} 146,400 units§ F%1 3=
Aol AAY Aoz Auksglon o AF A
A 2H s A7k 4,400 units/kg (60 kgx4,400=
264,00 units) ol B)3led oF Aul Ax o s 3} Fol
o}, o]FA tol7t v olfrE FHIA ot £ A
Fol| 4] desired concentration® 2 Al-&-%F 10 units/ml
2 9] therapeutic window?] lower marginell #%
7] W% Aoz A47E therapeutic windows|
upper magring 437 % A7 Hupetol & A
o2 Al
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A Pharmacokinetic Study on the Loading

Dose and Maintenence Dose for Urokinase
During Intravenous Administration

S.Y. Hong, M.D,, D.H. Yang, M.D.
H.K. Shin, M.D,, S.K. Kim, M.D.
and D.Y. Oh, M.D.

Department of Internal Medicine, Soonchunhyang
University, Chunan Hospital, Chunan, Korea

K.Y. Kim, M.D,, E.K. Ki, M.D. and K.H. Jung, M.D.
Department of Biochemistry, Mogam Biotechnology

8.G. Shin, M.D.

Department of Clinical Pharmacology, Seoul National
University College of Medicine, Seoul, Kovea

A Pharmacokinetic study was performed for two-
chain UK (M.W.53,000) in 6 Korean adults with body -
weight between 55~ 65 kg Following intravenous admin-
istration of 300,000 units of UK, concentration declined
rapidly. The half life showed two-compartment disposi-
tion with mean initial and terminal half-lives of 2.3 and
33.1 minutes. Total body clearance was about 244 ml/
min and the steady state volume of distrib ution (Vdss)
was 9.46L.

In conjunction with our previous finding that free
form plasmin begin to form at a urokinase concentra-
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tion of 5~10 units/ml, our results suggests that the
loading dose and maintenance dose of urokinase during
systemic intravenous administration should be about 45,
610 unit and 146,400 unit/hr in a Korean adult.

Key Words: Urokinase, Pharmacokinetics study.
Loading dose, Mairtenance dose
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