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%ol X o warfarin T A9

cERELE B

FolA el AARA FEAM DA oY BHoZ AgHE FuA warfaring
%ol & ol e ANSEAE S4te] RAsS BAY BHow B AY
2 AAse

Al
=

sERE o5 7 glol 70~130 kegd FokAl 6viEE ol &t oH

it

warfaring 3} 0.07 mg/kgS 256¢ &< AT Foste] 3043 #EEAY. 5L

Ao 2 warfarin o] o] dAS AFHFFon, A HFAEE= PCV, RBC, WBC,

fibrinogen, total protein, platelet & 74333, 8 §i HAIZE prothrombin
S

time(PT)S AAMstg ow, &3 Asled HALZ SGOT, SDH, total bilirubin, BUN,

creatinine 5 & =743}t



#4893, PCVS RBCE Fof Anth Ad4402 folaa gadt
A3kE BATHp<005). BF Aot PAel e SDHE %o ¥ F7hshe] 2527

o Ay vlws FoA Jd= F7HE HEMA I 2 (p<0.05), SGOT$} total bilirubin
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Hol A Ao Xuo Fes T uol AMEEHE G FEuAY FF
o] = heparin® FvtAA 32142 dicumarin® warfarine] oW, 33 A3A A 2
aspirin, ticlopidine, dipyridamole %°] SItH(Carter, 1991; Petty &, 1999). °l%
warfarine sweet cloverol# #z ¥ &5 31 &9 bihydroxycoumarines —3to 2
A E QoM (Adams, 2001; Philip &, 1992), I3 = HEAA 7ol & F9
FHo 3k o EX oz o]&F 3 o (Hayashi 5, 1994; Mochizuki 5, 2000;
Takahama %, 2000; Wesaby %, 2000), "<} A A o vpfst dd AAA
Ar el X7 2olx Ati(Hyers 5, 2001; Scott, 1989). E3 warfarin< wWHz7]7}F
e FeaA wBu da, TR Foyo] A9 AF A &EvH(Park, 1998;
Philip &, 1992).

BLIAE Fo] & wof  dAGa AHAAH = activated clotting  time(ACT),
activated partial thromboplastin time(APTT), prothrombin time(PT)7} Qdt}. o5 =
ACT®F APTTE &-$3AZE heparing 73S o 2:ol& AAMYola, PT+
W ZREFRY s SBste Ao® FEAARE warfaring FAAS wol F=
ol &x= A AAPoltt FauAE Fol & W FF RS His)s
71§18 PT B E o] &3t} o] warfarin 7o @2 PTo| W3 warfarin F¢ $9
PTe HE yeRd Aot} Kinzner(1998)& A=A I, A4 A4 4 A 59
A7 Aol PT vle] W97 1.3~157F Hojof &, e AdsE o= PT A
o] M917F 15~27F ¥ojof kst shqith

ANFZ7] o)A F9 FgaAle o3 FAEORE Aol fFHe] 2R Y

ZAS o] F a1 (Petty %, 1999), warfarin® & 31 X 8E T wjo] 7r

.
=
2,
g

g 59 7+ &4 B s th(Slagboom¥} Loeliger, 1980; Rehngvist,
1978; Ehrenforth %, 1999). L&l 1 ¥} 5(1998)2 warfarin 5o & wjo] e &
T, HlE 28 T §8E& RastAr)

o] Aol

=

2

EoAERA A3 o4 F% @ e AgHE FIIAZ
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Sodium warfarin(3t=f4°]E] =, Korea): 0.07 mg/kgS 19 13 2543+ A5 38}

vk A9 1A F 309 Bek 59 BAoR Peole AN Fa) AAA

3. HAL g

1) PTe &4

HA 18 mlE 0.105 M buffered-sodium citrate 0.2 m¢7} gf9 ¥ 5
F 2500 rpm o2 1023 A4 ste] Aozl dFo=w PTE F4sAch

PTE 387 37 CZ incubationd &% 0.1 méol]l PT A ¢HKUCKJE, Japan) 0.2 m!
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184 (Packed cell volume; PCV)<2 microhematocrit method®, A&7 < (Red
blood cell; RBC), ™3 4=(White blood cell; WBC), @43 4 (Platelet) 5& A%
N EX 7] (Coulter electric co., USA)E o]&3to] &AeA 1L, A H4 < (Fibrinogen)

2 Schalm’s method(McCurnin, 1998)o] +3}e] =A3 ). 18l =

0_1_4

=
[<)

r%

o)

(Total protein; TP)& Z 4 A(AO spencer, USA)E o] &3to] =A3 9t}

3) @3 AstebA HA
EA 29 vacutainer tube(Sherwood, USA)o] EHE 3] HA2ox dHS &
AAIZL = 3,000 rpmell A 1027 A4 EEdte] FFHE Hsta A F wizkA d
(=72 C) 23k
A9 serum glutamic oxaloacetic transminase(SGOT)+: Reitman-Frankel H(%3
= Korea)S o]&sle] =A3149 3, sorbitol dehydrogenase(SDH)E Bergeyer 59
W (1983) 0.2, @3] % W Tl (total bilirubin)¢] ¥ %= Evelyn-Malloy % (4
%  Korea)2 o]&3le] =A3A. dHA 42 h(blood urea nitrogen; BUN)E=
Urease E42H (4%, Korea)S o] &3t =Aslgdon, &3 =7 o}E]J(Creatinine)

F == Jaffe modified 2 HWH (9 F, Korea)S ©] &3] A3
4. SHAE

Warfarin 5¢ A3 Fo 3o AAGS repeated measures ANOVA teste} vtz

H] 1L (Bonferroni’s method)E ©]-&3to] 24 HSS AAsHA
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1) T2 EEH Al 7H(prothrombin time; PT)¢] W3}

PT9 Wsl= warfarin F¢ Aol 151+0.5%0°4 warfarin F¢ FHE Hapxo=z
S7bsle] 3d Aol 264+35% 0] =238 warfarin Fo] 7|7 F<et PT H7F 159014 2¢]
AZHAE AR Warfarin 7o T & PT= HAb 7h4ste] 28971A] 22,7+
1222 A8 Wl dvkrt Fof AA §F 5dAo] Fof Ao grow ¥ (Figure
.
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Figure 1. Mean prothrombin time versus days. The prothrombin time became
therapeutic range from the 3rd till the 28th day. Closed area(l ]) indicated the

therapeutic range. There was significantly increased at the 4th~the 28th day

during the study period(*; p<0.05, **; p<0.01). Values represent mean * SE.
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FolHol warfaring Folatil 59 (Ao AR AR dof A A

3 2,

D A+ &4

Warfarin ¢ Aol HdF 24L& 265215 %ol 7HAaste] 1049k 20 & ol
7y7) 232+13 %°9F 228417 %E YEpWHon, 25Ud#7tA] 225+1.3 %= HAAQ
HAas Btk Warfarin 5o S0 & 5440 243+1.1 %= °F7ke] T7Fg B Th

2 AYT 5
AP = warfarin £ A 579+18x10Y/wol A7t AxpH oz 7rasie] 20
Ao = 496+23x10Y/ WS JElWom, 25 o] 479+24x10Y/u o2 M e 43

2 o4 dE HTAE BATP<0.05). Warfarin 7o T F 5d A= 499+38x

ML = warfarin Fo] A 8.2+0.48x10%/ulel Al 15U Aol 6.60.70x10%/ b =
7 e gk YT 2028 Aol 7.7+056x10%/ 2 ThA] F7FEE Foll 259 A
7HA 6.640.39x10°%/ w2 ©FFe] 22 WUl warfarin Fo] FT T 87+
0.76x10°/ = F7+2 Wt

_i

FE9 W3l warfarin 9 A 467442 mg/deol A 10Y Aol 533142 mg/
W= 7 =& S UeEtdde 208 Aol = 433461 mg/dlo 2 7P vre ks e

WAL warfarin 7o T F 467484 mg/dlo.= FTletR ou, o)A v W=
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g4 & ko] WM3l= warfarin T A 64+0.23 g/deo] AT 1044 6.4
e el e 1544 674020 g/de® THE w2 #e

= UEA sk
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o
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Ho
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oX,
i
rE
Lot

dowel Wshs warfarin Fol A 466:38x107u01 A 5LA 531266x107 Lo
2 Z7 el 2094 453+78x10%/ul & 7 we ke UEhl o 30U Ao =
496+78x10%/ 2 Z7 atg o o)A = W= JehgA &gt



Table 1. Hematological values of calves according to the administration of

warfarin in days

Total

Time in PCV RBC WBC Fibrinogen ] Platelet
4 5 Protein 5
Days (%) (10°/120) (10°/120) (mg/de) (10°/ 1)
(g/de)

0 265+15 579+18"V4  82+0.48 467+42 6.4+0.23 466+38

5 237+19 51449 8.2+0.72 467+42 6.4+0.28 531+66
10 23.2+1.3  505%8 6.7+0.64 533+42 6.4+0.10 488+67
15 237+2.0 = 51123 6.4+0.70 467+42 6.7+0.20 472+42
20 22817 49623 7.6+0.56 433461 6.5+0.10 453+78
25 225113  479+24™ 6.6+0.39 467+67 6.6+£0.16 477+85
30 24.3+1.1  499+38 8.7+0.76 467+84 6.6+0.24 496+78

1); Mean = SE

A : a; Significantly differential pairs (*; p<0.05)
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1) SGOT<e] W3}
SGOTY &2Age 18 2049 #Zo] warfarin £ & 2354342 1U/ ¢ 3} v s)

A Fol & 5dA9t 109A o Z2t 3724522 1U/ ¢ ¢ 3584540 IU/ ¢ & Z7} sk
de Bk gy 15949+ warfarin o] el H|sle] 3434390 U/ /4 2 2
A IA E=71E J T 7HP<0.05), 1 o] F o= HaF A tHFigure 2).
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Figure 2. Course of SGOT in relation to time during warfarin treatment. Day zero
represents baseline screening values. There was significantly increased at the 15th
day during the study period(x; p<0.05).

Values represent mean + SE.



2) SDHe] w3}

Warfarin ¢ 2 SDHS Az 95+0.75 1U/ 2 olA 5 Aol 14.2+1.80 TU/#
2 YA JA T (p<0.05), 1 Folk HAHom FUhete] 25U A=
205+2.08 TU/¢ & %ol A3} #las] o4 e F7HE 3 tHp<0.05). Warfarin

Fol T Fol= 7Za3doHFigure 3).

Sorbitol dehydrogenase
(urny

0 5 10 15 20 25 30
Time in days

Figure 3. Course of SDH in relation to time during warfarin treatment. Day zero
represents baseline screening values. There was significantly increased at the 5th
and the 25th day during the study period(*; p<0.05).

Values represent mean + SE.
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3) Total bilirubin®] 3}

Total bilirubin® =74 %2 warfarin o] A 0.3+0.06 mg/deel A Aoz F7}st
o 10€Ad= 05+£0.21 mg/deE YEFNS oW, 20 A< 25U Aol Z+2F 0.7+0.18 mg/
dee} 09+0.22 mg/db=2 Fo A vus FrtsteE A4S BEATL warfaring T

T @A 59 Fol= Fo] A groez ol th(Figure 4).

2.00 r
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1.20
0.80

0.40 .

Total bilirubin(mg/dl)

0.00
0 5 10 15 20 25 30
Time in days

Figure 4. Course of total bilirubin in relation to time during warfarin treatment.
Day zero represents baseline screening values.

Values represent mean + SE.
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4) BUN¢| ®3}

BUN¢| Z4zte warfarin 5o % 1454080 mg/diA HA#<¢ 42 woltgrt 15
Aol 9.9+0.97 mg/deE oA AA EATHP<0.05). 2094 = 7HE vhe 221 84
+1.60 mg/deE YEFHATHE 2094 o] Tl = HA T bk th(Figure 5).

15 - .

Blood urea nitrogen (mg/dl)
©

6 |-
3 [
0
0 5 10 15 20 25 30
Time in days

Figure 5. Course of BUN in relation to time during warfarin treatment. Day zero
represents baseline screening values. There was significantly decreased at the 15th
day during the study period(x; p<0.05).

Values represent mean + SE.
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5) 84 creatinined] W3}

3 creatinine®] ZA3t2 warfarin 5 A 0.8£0.22 mg/deolA 10€ o] 1.1+0.16

mg/de= 7H #=2 s JHEMATIE BA] ZAasReu oA e wEe o
(Figure 6).
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Figure 6. Course of serum creatinine in relation to time during warfarin treatment.
Day zero represents baseline screening values. No significant variation exist the
values of serum creatinine concentration.

Values represent mean + SE.
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FSAAQ warfarin® el A HEE K 482 gAFozA ] Ao ARsm
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e

1AL, VIL IX, X)9] carboxylations A8l & EaA el JAe W)t
of &1 BdE vEhdY Fd&auA Folo s FAs7] el do TREFR
Al (prothrombin time; PT)S =74 3tk (Wessler} Gitel, 1986; Triplett, 1998). PT<]
A dY f ZREFWS HA &
2 Folgls v F= o] &Ht
Philip 5(1992)& warfaring 47 Fo & v 94Tl A SHaA 55, &
& F 28l & F HaAlo| ol&vta vk 18] warfarin® FE ¢FF%
Agate] Aol ExEeFaL, holup Al A iAol gy WMo wjEE L ¥z
© 25623l A 6041 2 Fat 404 ko, 2R AE 2~5Y 2 Bt M E
9K YEA SAAY] 77 T 1A= 50A17F, VII 12H7F 6411, IX 127 24

=A% A AMYH O R warfaring -5 1A

A
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B

AZE X 1A 7E 3641, @l C= 8413 3 wEld S7F 30413t el o) PT

7 AFE o] S A& a3E Yel o] el Lo Besitta sy B
A¥ o= PTE warfarin 5o A3} v]asir 3L Ao Ad a7 = H

]
1ol PT H]2l 15~2¢] Eoztom, warfarin o] & ¢ 3¥0]
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W 5(1998)2 fF#e dF WE gy 8 59 Aol YEds BEuskilal,
°](1993)= warfaring A &HH o2 Fo] & wjo] PCVE AT A3tE KLt

Aol A% warfarin 7o Fo 54AFH ZAE YEWAT AE4 = PCV
o FASHA warfarin Fol A3} BlusiA HAAow gHaste] 5dAol FoA A=
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A= WSS HolA &gk

a4 Asketd HAabelM SGOTO SA#%S HAHem Frtsto] 15dAd = F
el st o)A = S7HE Hlow, 5] aadl SDHe| 442 dx4e

2 S7vske] 25U Al 7H =gtk T3 total bilirubin®] 74 3% warfarin Fo ¥
o HxHeoz ZFUlsle] 258 ALY = 9}t o] Slaghoom}
Loeliger(1980)¢} Rehnqvist(1978)7} warfarine ©| &3 &8 27 & uweo Hzgo
2 2 7hA o] veld uf SGOTE} total bilirubin®] %S Hidk Ay} 2
2 ZA3E Yelda, o] 232 warfarin T2 28] 3F 7|5 £40] A= AL
= AJALE

ol¢} ©](1996)= F 759 F7 Aldl BUN9| TAE HRIva &9a, & Aol
A BUNS =4 E Holt 15¢Ad= F4 de #FAE A,
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Ehrenforth 5(1999)2 warfarinS o] £3%F &-3ux] Fof & wo] 7+ &4 A
% creatinines == AAXE B 1359 o1}, Demirkan 5 (2000)3 4 5(1995)2] 7%
S AR warfaring T8-S W, 27Nt 540 AE ek YA 8kl
th i A3olA dH creatinine ¥ %
o e WEe gtk ol o ATUEY A B ARVIEG 9 1 Z7ke
Folol Ay A7) @ e Fof & o] Yoy WstolojA B HAFH T2 25

dzke] Fol Ael= dA Ao o4 s WEE HolA fe Aor A7
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H1}.
AERA % 3o 3dLuA FoJZ warfarin® Foldte AL A%o=z HwA
dAs A &g a3E YeRdo vg- /F83y PCVE Fo Az &9

o]
7bsdel olal, B4 Aty A ¥ SGOT, SDHS total bilirubin®] %<l 23}
2 2k 71l ool v Aes Ardn.
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FolA o A FSHAR warfaring Fog Fol N A}y HAR v g
Ads AJTh

1. Z2EEH A (prothrombin time; PT)2] W3t warfarin 5o ol 151+05%
o| Al warfarin 7o FHE HAA oz Friste] PT vl 9] A=Wl 1.5~20 394

of BUE F Fol/IRt F ABWAT FANH Fol FH F 5AAAE FA

[N

3. 834 AsTA AALR SGOTY A 15970 3434390 U/ 2 2 o)A A=
Z7Fe B9 a(p<0.05), SDHE 258 0] 205+2.01 IU/ 2 & 594 A 7+4 =9to
] (p<0.05), total bilirubine warfarin 5o & HAxHo=z Zrtste] 2547 0.9+

0.22 mg/de= =olA Tt

H Aeo] Ay g8 uARE warfaring Hds] Ao w AT Fodle Fo &
3¢ o]3HEH vy dA}A FqFs3 a3E Yeldgl oy PCVe AdEF F9 7
2o Az Fd9] 7teAds BHyow, 84 Asstd HA Ay e &S YE
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The Change of Blood Biochemical Values

during Warfarin Therapy
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Jeju, Korea

Abstract

We have executed this experiment to observe side effects of warfarin, the
anticoagulant that is used for preventing thrombus in cardiovascular surgery for
calves by measuring blood biochemical value. We have used 6 calves in 70~130
kg regardless of their sexes. We have given them warfarin at 0.07 mg/kg daily for
25 days. We have sampled blood before warfarin input every five days for 30
days. We have measured PCV, RBC, WBC, fibrinogen, total protein and platelet as
blood test, measured prothrombin time (PT) as blood coagulation test, and SGOT,
SDH, total bilirubin, BUN and creatinine as blood serum biochemical test.

As the result of the experiment, we have seen that PT has been increased
gradually after warfarin input. It has been increased gradually and remains within
the therapeutic range from the third day till 28th day. PCV and RBC were
decreased significantly from the value before the input (p<0.05). In the serum
biochemical test, SDH shows significant increase comparing the value before the
input (p<0.05). SGOT and total bilirubin were increased gradually from the value

before the input.
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Considering the result of the experiment, if we give warfarin to prevent
thrombus in cardiovascular surgery, we can get anticoagulation effect with
minimal input by mouth from the third day of the input. However because of the
reduction of PCV and red blood cell it may cause anemia. It may cause damage

to liver judged based on the result of serum biochemical test.

Key words: warfarin, PT, blood biochemical experiment. calves
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