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AFuto A &% 714 #HE3H(Exercise Induced Pulmonary Hemorrhage,
EIPH) & 4% 522 8 wAstes #o 288 Tan, o 5 23
Eobxl #HEw, 53] #H RAEHe Y ool M 2 ddoew dHA o
(Pascoe, 1996). ™9 Z3Fulel Thoroughbred wH(o]3dt ZAFml)eA EIPH:=
AdFAow v FastH, dAA vt At Ads AF 5 omkAl AARA A
Zdo] Fel Ao AFwule BEE fd A7 EF AT 2AE A
skar vk H 10919961 ~20054) &<t A2 vt dol = 9517 EIPH7F

© AA A5k T 08%°l sidd k. vt el
AL 01~-9.0%= ttFetAl By o (Hincheliff 5, 2004).
EIPH®| WS 93] 45 A furosemideE Foldts WHo] dnkx oz Algy

i glem, dFoME el A

=
-

43l Wl FEAu](nasal dilator strip,

FLAIR strip, CNS Inc.)& F2#eh= 4% At (McDonough's, 2000).
Furosemide® ©l=48& Yells SE2 1 287112 A4 Henlexd] 9

FeAz A AAA(FE Na) AFF 71418 A dadd 374 = sEs

Z7FA 21t Odlind, 1979, Freestone %, 1988). Furosemide® F% =34 AH-A,

:

AFF, 29 U FEEE AR ARgstal glow, i =7bel M= EIPH
LS ety s M Ab&ekal Slth. Furosemide®| EIPH o 7] &7
A= frdE olmFIrt EEom QA3 A RAZH HHFSS FAAT] o

Folgtx B ¥ vt dvh(Hopper %, 1991; Olsen %, 1992; Pascoe, 1996, Rivas
5, 1997). Furosemide® Foi3st® 7 FulolA AW Hirtd ) #H59 b ol
238 (Muir 5, 1976; Hinchcliff 5, 1995) EIPHS <Wste 7H Fa3 714
| Al =fddad Fades AHEE dTE 8 BEA dt(Hincheliff 5,
1998). ®3&F furosemideE 7BFvtollAl Tt = wolE TAAZIH AW =3

gogke] 7+Av mEA APHcs d A3 Ao Hincheliff 5. 1991). 4+
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vloll furosemide® 7ol §F PCVel TPo Wst= Ui

1978), furosemide”} 7 FvFe] AU T3P A Fo] JIFS H A= A 44 7F 9]
Weol7] wEel AFutel Al HEE RS A BT AARE Aol Foldfor &
HE AdS F Y= B E At Gabel 5, 1977).

Syl = furosemide AH&S FA st Jed ol EE AHFukd
SF=FAE A= FHAVY idS W= 7] dolth AN =3
Autttell = EIPH oS fla] dA dFnke] 75%° 45 A furosemideE
ofakal Utk

AT s dom fHydelA AFute] BAFY B ¢ AFrke] BRI E
913 EIPH oS 913 furosemide® Ab&ataat & wf Za3d 72285 s oW
3lal, furosemide Fo ¥ AW ¢33 AT gragdrt HO2 JElUYE AIES
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1) A3
(1) Furosemide o<

Fol d "o S A 713FQ A 2 dAHAE FE A
s Fostn AFES =H3Ah. Furosemide(Lasix™  Aventis, Korea):=
Img/kg8&Fo 8 AANE Sl Foaddrt. EAHAE Al furosemide ™o A,
30 F, 1, 2, 4, 8 2@ 24X Foll A7 AAWES Fa A¥skal SST
vacutainer tube(Becton Dickinson Co., USA)S®} Ks; EDTA vacutainer
tube(Becton Dickinson Co., USA)ol| ztz} EF3qdv). AFS Fof A3} 4 8 1
2L 24X 3 Fo] FAstith A@A e WstE HAistelr] fs Fo & AY
v wpU R SR ow, AR7bEet B3 Holo] gk Algetal

(2) =t



TS 7]Fo 2 saline(0.9% NaCl, C])<S 0.1lml/kg&HFHo =

furosemide T3 FTAA| 7)o A 2 A TS A}

(1) J% &g % (skin turgor)

4% Axo] A7 9LE o w

=

ol Az 3HH= A=

£ &
gttt
(2) ZAEH AEHAAZF (capillary refill time)
SIES dAEZIFG R 8 & dyf 2R 3 5= ANS S48 5
(3) AW st w (jugular distensibility)
# A st s w52 =ZANA FHE=E s SA45S

]
&

FT(RBC)Y S HAEEH(PCV)S Hemavet 950(Drew Scientific Group,
USA)S o] &3t SA AT

4 24 A 2 A A4

g4 Astel AR Fud AST, GGT, @9, LDH, BUN# creatinine’s =+
Dri-Chem 3500s(Fuji, Japan), A3al&d HAIZ Ca, K, Cl1¥ Na 5%% Dri-Chem
3500s(Fuji, Japan)& o] &3l =4
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Fig 1 The changes of body weight in furosemide treatment and control

group. (n=8)

T : p<0.05 compared to control value at the same time



HAE T4 (RBO)S =AM ELA(PCV)E furosemide T3 xR BF Fo
T Zasdurt FdEEe S Hon AUz ok RE FES A W

el EAskA

Table. 1 The changes of RBC and PCV in furosemide treatment and control

group.

0 hr 0.5 hr 1 hr 2 hrs 4 hrs 8 hrs

F  94%042 912048 90071 87+053" 96+095 89+0.84

RBC
(10%/u0)
C  96+0.14 95+0.12 96+0.12 96009 9.6+0.13 9.8+0.12
F 400210 3844220 37.9+328 36.3+2.49° 40.8+4.36 37.8+3.62
PCV
(%)

C  40.0+1.80 384+272 392277 389+1.45 39.0+2.83 39.0£3.21

All values are mean = SD (n = 8)
F ; Furosemide treatment group, C ; Control group
* 1 p<0.05 compared to pre treatment in the same group

T : p<0.05 compared to control value at the same time



FHMNA(TP) & =% furosemide T F 308 HUgeZ (6.1+0.21g/100ml)

i

destdem Fol F AAZIA] Fo] el wls) folAd A w2 FEs FA

SFATH7HP<0.05) Fol F 8= Fof A FEom 3HHUT Furosemide
Foldto]l Tl HlsiA Fo] & 3083 1417 oA A =A FAEAC
(P<0.05)
¢/100ml
6.2 [
% *
6 [
5.8
5.6
54 r
£ | - furosemide
' - control
5
O hr 0.5 hr 1 hr 2 hrs 4 hrs 8 hrs

time
Fig 2 The changes of total protein in furosemide treatment and control

group.
* 1 p<0.05 compared to pre treatment in the same group

T : p<0.05 compared to control value at the same time



AST, GGT¢ LDH 4% 2 95 % furosemide Fo] F 3080 thxatol
=

5% 5 g},

Hisl o4 Al e dv7HP<0.05) ©o ¥ Fol d e

Table 2 The changes of blood chemistry in furosemide treatment and control

group.

0 hr 0.5 hr 1 hr 2 hrs 4 hrs 8 hrs

agp  F 289113 312+¢12.8° 1 3081591 301+16.8 309+159°" 310+15.1"
(UM

C 28329  283+29  285+3.1  285+4.7  283£29  293%8.0

18432  21+277  21+337 2043, 1943, 19+3.
cor Fo183 7 3.3 0+3.0 9+3.6 9+3.9
UM

C 1608 16£0.9 17£0.6 16£0.8 17£0.8 17£0.9

LDI F 288111 3121547 299160 299+19.2 305+22.8 308+27.9
U/

C 284440  287+4.2  287+40  285+26  290+1.3 292451

GLU F 10245 113+84°" 109+87° T 101273 10353  92+9.6°

(mg/100ml) C

100£29  100£1.0 98+1.5 99+1.4 99+1.0 99+1.0

All values are mean = SD (n = 8)
F ; Furosemide treatment group, C ; Control group
%

. p<0.05 compared to pre treatment in the same group

T : p<0.05 compared to control value at the same time



BUN# creatinine X9 ¥3lo|lA BUN TEE furosemide ¢ & 715 %]

FE T Al

A o4 e FAWA WA creatinine FEE T F 24

Hlsl 244 Al S 78 A tH(P<0.05).

)

Table 3 The changes of renal index in furosemide treatment and control group.

0 hr 0.5 hr 1 hr 2 hrs 4 hrs 8 hrs

F 2024293 206255 20.6+2.57 20.7+2.58 21.1+2.34  22.0+2.96

BUN
(mg/100ml)
C 195+081 19.4+0.65 19.8+093 19.6+1.08 19.8+0.65 20.1+0.74
F 1.26+0.160 1.35+0.120" 1.35+0.093" 1.43+0.116"" 1.49+0.0909"" 151+0.113""
Creatinine
(mg/100ml)

C 125+0.058 1.15+0.058 1.08+0.050 1.05+0.058 1.03+0.096 0.98+0.050

All values are mean = SD (n = 8)
F ; Furosemide treatment group, C ; Control group
* 1 p<0.05 compared to pre treatment in the same group

T : p<0.05 compared to control value at the same time
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Ca, K, Cl, Na9 &% +& furosemide Fo] 5 Ztz} 30%olA 2417, 30304 84
7k, 3080 A 8AIZE, 1AIZEl A AX kA o] Aol HlE] FAAUA FAAFAA
(P<0.05) HA S Fo] T zhzb 1A17F, 1AIZF, 2417, 4A] 7Fo] AT,

Table 4 The changes of electrolytes in furosemide treatment and control group.

0 hr 0.5 hr 1 hr 2 hrs 4 hrs 8 hrs

Ca F 113027 11.0£026° 10.8+0.22"7 109+026° 11.1+0.32  11.2+0.20
(mgA00mD 1190014 1124005 11260014 112:010 1124013  11.240.13

K F  41%016 36+031°7 32:024°7 33+024°7 36+0.28""7 3.7+0.40°
MEA/D ¢ 412000 415010 415006  41:005 411006  41:0.15

al F 995107 948+158"" 925+1.93"7 905+2.00°" 91.1x259"" 94.8+2.19""
MEQ/D o 9951129 995:058 988:050 99.3:050 O88:096 97.5:058

Na F 13612136 1344141 1330+1.60°T -131.0£220" 1129641777 1349322
(mEq/1)

C 1H0:082 13H3+050 1360+082 1363050 1363050  1345+058

All values are mean = SD (n = 8)
F ; Furosemide treatment group, C ; Control group
* 1 p<0.05 compared to pre treatment in the same group

T : p<0.05 compared to control value at the same time
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Furosemide folol wWg 5 704 #HAFH(EPH)S di7jdel g
Manohar 5(1994)2] Ao w= 5ot AFlA furosemide F
g o] tixel M3 #H EAEF o] ures AHAS wHHoRH
furosemide®] EIPH <% 71548 &9t} T3k Hincheliff 5(1998)¢] <+
of 2w furosemide T2 #H% stobxl ol Al whAugh @ 53t
5 @9 lactated Ringer’s solution® FoI3tA W #H&He g o] sy =
A S ERIstowa] EIPHE oWates 71d & Fad
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9
=5t AW RFAF phot AL FUSATh

FE
g
it
i)
Mo

=
lo
]
o,
i)
o

AAE AR A5t fsiA= RBCe PCVe w®WigE gelstth(Dills.
1974, Harrison. 1985). 18y} el = v o] AEF 5 AestAY wEdo=
AoEd f 485 w48 Mt (Persson 5. 1973). webA v Aol A
AHA @2 BEo o= da el A&+ 3 hemoglobine] A2 ¥ 3}s}
7] wizol AW @S dAdsts AXEmes ATFEhA &k o/l Aol A

S7bekA ek es8ly 3t

1~>

% furosemide ¥ ¥ RBC¢ PCV7F st = o=
el A Aeldge dFdolgtn dAddn. oyt 4L RN E
=

RBC¢} PCVe] 7HAa7F vEd Ao
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2~3A1zF Abole o=t glojXth(Soma E. 1984). & A FoA TPt
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AAStAA g gdue] &= HAeAtol7t vrobd Zgo] AFFLE 2ol AAlH 7]
u] o] tH(Dominquez. 1984).
F< Fo & Az ATt sl A=, furosemide Folol wE
45 ZE9 #Hibes vE drdAR =dd v AtH(Tobin &, 1978).
Furosemide 7% Q18 Z& F27F #FAaHe olfe == HlEo] S7ste] &
T TE7F A+ Aol oiYgr ZFES AMAEZdJl(intracellular), AlEZ <
i o]t}h. Furosemide® FolstAl =W oA}
d drtEEe] FEHI o= AMETI ZEo olFd TS Fol AEuelA
g w=7F mobd AdHom AEe, 5 3l ZF s YolAA He
Z o]t} (Freestone %, 1988). wWa}A furosemide T2 Yelu:s AZHFIZS
Fgol ¥ wo= @o] mAurt vetvds Ay Bk Aol A Al E e
U ZEel MEWH R o]Faty] witolgtal AkF T
2% YEFE Fol & 47 2A17E, 42 3te] HAGS HERH AT 355
ATt o= furosemide’t F= NaCle]l AF+E JAste] ojmadE YEY7]
ol 4, HEFS wEo] S/ ez YEv= @4 el tH(Soma &, 1998).
AgAo|A AT 308 Mol furosemideE FoIst= Zo] AW AN 7+
2&3% = EIPHY AWadsE d& 5 dvds Ads gdssith. 121 EIPHY
g e F o L AGS A= EFYeE S o] &3 F 5
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Abstract

Furosemide is a potent diuretic used in the horse for the prophylaxis of
exercise-induced pulmonary hemorrhage, and in a variety of clinical condition.
The subjects of the experiment were four Thoroughbred horses and the
experiment was the cross-over design between furosemide treatment and
control groups. The purpose of this study was to set up the effect of
furosemide in Thoroughbred horses, the other purpose was to examine the
time of maximal effect of furosemide to use for the prophylaxis of EIPH in

Thoroughbred horses.
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The weight decreased significantly(P<0.05) in 4hrs after furosemide treatment,
but skin turgor, capillary refill time, jugular distensibility remained unchanged
throughout the experimental period. RBC and PCV decreased after furosemide
treatment but soon recovered. TP increased to the highest level in 30min after
furosemide treatment and recovered in 8hrs. Furosemide treatment resulted in
increases in glucose, AST, GGT, LDH, BUN, creatinine(P<0.05) and decreases
in Ca, Na, K, CI(P<0.05). All of values were within normal range throughout
the experimental period.

We conclude as follows. Although there was the alteration of blood and
serum chemistry after furosemide administration, all of values were within
normal range. And the best time of furosemide treatment is 30mins before

racing in order to preventing EIPH.

Key word : Furosemide, EIPH, TP, Thoroughbred horses
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