fH = BB A7 5 3L

siziel @ 3 24 BEY)
MAEEE o] nx=

B KREBE KEEE

20014 12H



siziel @ 3 24 BEY)
MEEEE EEo] o)X=

EEHR F B F

& —
o] NS BEE HIBM #YoE BEHY
2001 4£ 10 A

¢—HES RER HIBM RS RHET

B KRBE KB
20014F 127



SotAl A FRHS FoAD v Zg Fort EREa 7Hol AW Fd FF S F
+=4] activated partial thromboplastin time(APTT)S ©]-&3le] ZAEATH A5 &
2= 70~90 kgl FFotA 5F7& ol &3ttt iz Aol &g IU/kg/min) 2
09 % AgAdFE &dstel 10027h4 A4 FAdatiar, Zg Fol A=
Z Ay 7o " on Fosta 408 FE+ calcium gluconate(3.3 mg/kg/min)=
o A7Fste] 100E7bA] F4skder. 28l EHe APTTS 4% 5 =H357]
el = 102 mer AFASFR L, A SAS A= w2080 A3 skl

AR Ay, 2 ol A3 dx A4S vluwstsls W APTTE 50+, 604
g2 7080 FoA dv FUE BRI (p<0.01). ZH Fol Ao 40EF-E 7027}
Aol APTT Hl&= A5 Y dd A, 707 o] FHHE X5 HHt o =%

o ael3 S Ans Fold g AP BH B AL A% Fo F 49
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TE AU ZE o2 &% F5, &1
Hl, TR, el x| oto
(Capen®} Rosol, 1989). o] gt Z-#2] 7| 5ddA NS 7]
&5 ¢k 29 IX, XTI 1x7F &4dstd u, A ARoAM oF ARE HAE
= Al7]e) X x7E @A43stE ), 18] 3 prothrombinol] A thrombin® 2 A 3+=
W= Zepo] #o{HO Reilly, 1989). Z4re] A¥eol dojus Avv d=Fe 8
(Abbott, 1983; Hinkle®} Cooperman, 1971), Ald#Ae] ¢33 4<% (Westhorpe %,
1978; Carlstedt &, 1999) Foll ola HA =, 3-§uAQl sudle] FodmE dojd
T Uth(Catinella &, 1983). 12]al Zrgo] A=W w49 4 Fole= AA
#A 9] o] YEFA tH(Fettman, 2001).

At AdaA FE5 dte s Fs ol dAd AYS HAskAY, #H A,
AWM FHol X7} oo AR HTH(Hirsh®t Fuster, 1994). slot e Ao =
F7t 2 QtEa, 2% R 5o u dFo] BAEY] wite AW Wy vstE
Fojstoiop th(Hirsh 5, 1998). sla¥ ¢ 381 &4& antithrombin IIo] 5©]
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pentasaccharide’} A g 3sle] YElL}aL(Teoh 5, 1993), 233 heparin-antithrombin
I 53A= &4dstd S IAES v @A 3t A2tk Hirsh, 1991). o] ¢ o] &L
Z| Ao A ZE o] IX, X, XIW QIAE &4 3 A 7|1, prothrombins thrombin®.
A A YEded vlg FaF Akl vk, gty S
heparin—antithrombin Il 53A& PFAFste] EAstd IX, X, XI, XA AqA 2
thrombing Walete] & 28-S YEpA drh
Aol A sutdo] Fold wo] dade] s A f& AL EE HANRE
activated partial thromboplastin time(APTT)3} activated clotting time(ACT)e]
o APTTE= S 7149 Weld AR o8 425 SH4st7] 913 AARE ®ol o]
% 3 (Zucker®} Cathey, 1969; Triplett 5, 1978; Bain 5, 1980), ACTE th#9] 3
d

HdE FoAT AeelA dAga s FAsk= o] &HtH(Simko &, 1995). 3l

= AR E 5 g



3}

98l APTT W(S|9de Fold ¥

AFe YyHoz weld)
dutx o2 APTT W7} 1.5~

A APTTE AFESHUL
(Carter, 1991; Holmes &, 1990).
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AF 70~90 kgl A3 FEFobA] 555 o] &3] &2

(1 iz 49

Zh7ke] el #9al(F A%, Korea) 1 U/kg/minE 09 % A4 54 2A
3 Korea)ol H7}ste] 1005744 F 8t t).

(2) 2% Fol 29

7tztel BZo| dl3e 1 [U/kg/ming 0.9 % Ael Aol drrste] F9ahi, 40

&

o] = dgde] H7tHE 09 % Al A Agol calcium gluconate(Sigma, USA)

T ol %
= 3.3 mg/kg/mine.® H7}sto] 100874 F4 85t}
2. B A3 W A FZHAAL

(1) APTT =4

gl AAgue Fato] v 1087 1002704 AFsAT. d9L 0106 M T4
A YEFo] E9]9l vacutainero] ¥ % 2500 rpmoll A 1087 QA AT 1
gal 4S5 Effendorf tubeol &1 F, €% 1 ml 0.1 ml APTT A °HKUCKJE,
Japan)¥} SHA 38 ZF2AZEY. 2 % 01 ml 0.0256 M 93 ZgS 7hste] $av)
At APTTE dual-channel CLOT-2(SEAC, Italy)E AH&
=k
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Figure 1. The comparison of APTT. The APTT was significantly increased at 50,
60 and 70 minutes in the calcium-treated experiment against the control

experiment (*; p<0.01).
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Figure 2. The comparison of APTT ratio. The APTT ratio became therapeutic
range 40 and 70 minutes in the calcium-treated experiment. Closed area ([1)

indicated the therapeutic range.
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Figure 3. The serum calcium levels in the both experiments. In the control
experiment, calcium level was decreased significantly after heparin infusion
(p<0.01). In the calcium-treated experiment, calcium level was decreased during
the 40 minutes. After 40 minutes, the calcium level was increased. The calcium
level was significantly increased at 80, 100 minutes in the calcium-treated
experiment against the control experiment (p<0.01).

A: a, B: b; Significantly differential pairs (*; p<0.01)
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Figure 4. The comparison of the platelet count. In the both experiments, the

platelet was decreased without significant variation.



A g A XM @Astz2 A Aste] a4 dAE AA Avas 43
of dojurA Hrh FE9 7 UM A&t doud AP Fag AR
ol ddE FAgsta, oy dHe @ i
AR3E oatr] flste] sladolyt oAy e FEAAE AME ST A g
= udg AR o A=, ¥ 2= (O Reilly, 1989), 531 14}
% VI, IX, XI, XII¥ 1A= uiQlg A =Zel Haba, I, VIIH A= <43 4
of &t 18, [ I V, X AdAE FEAZ &3th(Dodds, 1989). o] Fof 3l

ul

A A2 D FEHAR JFE FoH(Hirshet Fuster, 1994).
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A

dlde $31 A antithrombin 19} serine proteases Alole] HEE-& XA
AX BAztE L3 2 AH(activated factors IX, X, XI, XII 123 thrombin)ZS 3l
3to] &8 28-S ek A skt 28lal heparin cofactor 1S EélA4] thrombind
HEA S fEetth(Simko &, 1995). Antithrombin = - =¥ 331 9 A|Ql=}e]
Ak, dade] o i w2 AAJMAZR AZEcH(Hirshet Fuster, 1994).
Heparin—antithrombin III &3%#+= &3 QAR thrombin, &4 38d IX¥H 281 X
HoolztE WA A7tk Z18]3l heparin-antithrombin I &A1& 90 5
thrombins 7F4 917238kA I AA 2 HOfosu 5, 1989; Beguin %, 1988). T3 A
Foll Age e 4o 7S AdAlste] s & Z3E YEhA
3H(Salzman 5, 1980).

dlutde] TR &3] dojip= FAE&e ZHAu(Carter, 1991; Hirsh®t Fuster,
1994), o] <'gstr] st APTT w(sl¥s Fo43t 5 APTT / s|atdl F43}
71 A APTT)7F ol &€tk APTT H9] +g#<l A8 W= 15~20011, 2.0~29
7V HAE Agole 28l gk @ Ade] 3] Aol 3.0 oY Afee ¥
Aol vl A2 Z7tdH(Carter %, 1985; Landefeld %, 1987).

B AdoE 2 Fo Aded APTT vl7F 40804 702744 A5 W
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=do] S Wl A o] ¢kd TheAol k= A AAbetar 3
Zae dgae] ulg B o9 AACNA S dAE A= 2 E
A2 A-g-ghoh(Dodds, 1989). L#] it BIERW K-9o| &4 &arelakel 1, VII, IX, XH 9

Ao ol23ty Zgro] Qs (Fettman, 2001). ¥FHoll, Greenberg %(1986)&
in vitrool A dlatde] EAE o, Zgat e 27F ool @AstE X 1At
A3t heparin—antithrombin I 53419 vl &S S7FA 7] A, antithrombin IIT¢]
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iz A3 vustdS W, APTT7F o3 Al 57k th(p<0.01). o2k 2
= Zgol e &&a #F8S ZoFolA in vitro Y olYE in vivodl A=
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Catinella 5(1983)2 Urban 5(1986)2 3slad& *

Agthal skl ey, Takkunen(1989)& & 3tlo] Zh4po] Ao JF& FA4 Fevt
3 Bt 2 AFdA s ot R gz AddA dH Zg FAe @

)

g Fol T 4R (p<0.0l), ZES FoIsk Ago= Ag ol Hls] #
A Z71e S Hp<0.01). ©] AFAE Catinella 5(1983)% Urban 5(1986)¢] 2 )¢}
ok aga o)gd AE D %o Z7td ugt dIde dsam ALr =

Ae st

me o
i’;
rot

y

A

N
%

et

Heras 5(1988)% King# Kelton(1984)2 i8S Folslges 29, d49
S b ety 89, Carter(1991) 183 Schiele 5(1995) &3t o] & At
Ho g s 7Aa, AFe A% FATE JErdt L &%lth Warkentind
Kelton(1989)2 3latdde] gt daxt #AAFS IgG 47 slady A3}shd
IgG-heparin W EFAE FAdstaL, o]lZo] daradat Agste] Yepdtha Hisksl
o Ao E say Fo] 1085 tix A 2 Fol AN da
HAasE JEATE shARE i A3 A Fof Ao dav FE vusis
W Fo]H el ol gl

oFol A dutd Fol Fol Zas Folsty duye] d4s
T7/MNA Y 8ol APTTO 4522 APTT ®

s

Lo
=

»
iy

%
P
oE
Ho
s
. 2
w3
a3
ECD
32
o 3
;%
S



i)
(g
bt

A8 HYE gA87] Y9ete] APTTS &2 A7 o] Foj Aok shAla,

uk oluel, 2 Asdo] APTTO oJwd J&FS F=Ao galre o &

i
o
Mg

& A7t o] Foj Aok & Ao g AR FT}

_11_



AEHA Faoly AT Az AHEHE duds Fod W Zg Fo7t
gdolsy 7)Ao o3 JgS F=X  activated partial thromboplastin
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during Heparin Infusion
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Abstract

Present study was performed to investigate the effects of calcium
administration on the blood coagulation mechanism through APTT in the calf.
Five male calves weighing from 70 to 90 kg were used in this experiment. In
the control experiment, heparinized normal saline (1 IU/kg/min) was infused
into the jugular vein for 100 minutes. For the analysis of calcium effects on the
APTT, same solutions were infused during first 40 minutes, subsequently the
solution including calcium gluconate (3.3 mg/ml/min) were infused for 60
minutes. In other to measure APTT and platelet, blood samples were collected

every 10 minutes during the infusion, and to analyze calcium levels, it was
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collected every 20 minutes. In the calcium-treated experiment, after 70 minutes
the APTT ratio (APTT heparin / APTT baseline) was higher than the
therapeutic range. APTT was significantly increased at 50, 60 and 70 minutes
in the calcium-treated experiment against the control experiment (p<0.01). And
in the control experiment, calcium level was decreased significantly after
heparin infusion (p<0.01). The platelet count was decreased gradually without
significant variation in the both control and calcium-treated experiments. These
results suggest that APTT was more increased in combined heparin and

calcium administration.

Key words : heparin, calcium gluconate, APTT, platelet count, calf
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