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(A New Shock Index for Predicting Survival of Rats with
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Abstract

Hemorrhagic shock is a clinically widespread syndrome characterized by inadequate oxygenation and supply. It is
important to diagnose hemorrhagic shock in its early stage for improving treatment effects and survival rate. However, an
accurate diagnosis and treatment could be delayed in the early stage of hemorrhagic shock by evaluating only vital signs
such as heart rate and blood pressure. There have been many studies for the early diagnosis of hemorrhagic shock,
reporting that lactate concentration and perfusion were useful variables for tissue hypoxia and metabolic acidosis. In this
study, we measured both perfusion using a laser Doppler flowmeter and lactate concentration from the volume controlled
hemorrhagic shock using rats. We also proposed a new shock index which was calculated by dividing lactate concentration
by perfusion for early diagnosis. As a result of the survival prediction by the proposed index with the receiver operating
characteristic curve method, the sensitivity, specificity, and accuracy of survival were 90.0, 96.7 and 94.0%, respectively.
The proposed index showed the fastest significant difference among the other parameters such as blood pressure and heart
rate. It could offer early diagnosis and effective treatment for human hemorrhagic shock if it is applicable to humans.
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Photo of experimental setup for hemorrhagic
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Fig. 2. Experimental protocol for hemorrhagic shock.

3. 58 ALH
7t F 538

Laser Doppler flowmeter(PeriFlux system 5000,
Perimed, Sweden)& ©|83to] 2Hze| &Y T3
2 IFE SAHIIIU Z 2 H (Probe 407,
Perimed, Sweden)= 9% < W-gof H2 313in) 4
< PerimedolX  AFsh=  ZZ 23 (Perisoft
windows)& AR 54 9= d7{9] RBC(red
blood cell)®] 74=¢} H| g3l arbitrary
unit(PU; perfusion unit)™ 0.2 =4 #iom 24 A
e 1w 102 B gks ARSskiTh

%4

for

L R 55 5
Lactate test meter(Lactate Pro LT-1710, ARKRAY,
Japan) & AF&-ahe] 2b S (mmol/L)E ZAehelr). 1
8 24 A Aaw e of suolr, EA6lE 60

AES MEAOR I

i=4
Apgate] @o

)
]
ol
i_j
ik
=2
X
=
5>
5

Q

D

<

e
2 ol [Uﬁ" o

H
(e}
b
o
i)
k)
:);A:t{l
b1 gt
= ol
= =
o,

37}

(259)

w

8ol w2 A Ao WsE Bs) g8 A,
R, AL, 55 AL 4 A

NE=
PowerLab 8/30 (AD Instruments, Australia)®.Z ¢
whol tA|E Als® ®WElete] JiQlE FFHE dEet
G BE AEE 1kHzo A FoER S48
Adatinh. Adee AFA9 v A= animal bio
amp(ML136, AD Instruments)S ©|-&3fo] &4t}
TG silicon = 4141620

Pressure, MSI Sensors, USA)E ©]-&-3}¢]

=
=
=]
=

piezo-resistive
=4 skale
AS o]43le] A dT 3§45 piezo respiratory
belt transducer(MLT1132, AD Instruments)Z ©]-&3a}
of Tgol W o A wskE S5k A
£ rectal probe(MLT1403, AD Instruments)®} T-type
Pod(MLT312, AD Instruments)E ©]-&3}sit} &0
ZHE Sem Zolo] Ao &&= AAE ASsta

Aee A%Aow SAGA

= S
ANoe= JelE 7

b MER 4E OF XE 4
glolel 4 #7+E Y AJFel
Algstgem, dolel Aatst Algat 4 3ol whel
A S RATHE 1. B4
(PO H12 B3l 2 (DI 2o
Aeratieh. B4 My 1-3He 7 A5tE AR
A

29l k(%) 2

[
H
o

ARE

o BHs} A Fx J
2 ARE A, B4 oy 4ne ATrsielA] o
< HRe AN e gs B3 AxE AXE T

lactate concentration

Proposed shock index =

(1

perfusion
E 1. dole 24 4
Table 1. Data analysis method
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Fig. 3. Changes of the measured parameters in death

group (mean, SE), HR: heart rate, SBP: systolic
blood pressure, DBP: diastolic blood pressure,
RR: respiration rate, TEMP: temperature, n=6; a:
bleeding period.
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