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[ Abstract ]

explore the protective effect of anesthesia on the development of STHS in a rat model. Methods

Objective To establish a modified rat model of severe traumatic hemorrhagic shock (STHS) and
Forty adult healthy male
SD rats were randomly divided into four groups. The normal group was anesthetized with catheterization of the bilateral
femoral artery and left femoral vein, and the rats waiting for consciousness or maintenance of anesthesia were divided into
the conscious control group (CC, n=10) and the anesthetic control group (AC, n=10). The rats that suffer from severe
traumatic hemorrhagic shock experience an open wound of the abdominal white line 5 em with 50% bloodletting, and than,
they were separated into two groups: the conscious traumatic hemorrhagic shock group (CTHS) and the anesthetic trauma
hemorrhagic shock group ( ATHS, n=10). The general physiological conditions of rats in each group were observed, and
the following hemodynamic indexes of experimental rats were continuously monitored; mean arterial pressure (MAP) , heart
rate (HR) , and maximum rise/fall rate of left ventricular pressure (£dp/dimax). Arterial blood gas indexes, including pH
value, the partial pressure of oxygen (Pa0,), the partial pressure of carbon dioxide (PaCO, ), hemoglobin concentration
(ctHb) , lactic acid (Lac), blood glucose (Glu), bicarbonate concentration (¢cHCO, ), and base excess (BE), were
also measured. At the end of the experiment, HE staining was performed to observe heart, liver, lung, and kidney injury in
the rats. Results
groups (P < 0. 01), whereas HR and +dp/dtmax decreased at first (T1) and then increased or stabilized (T2, T3, T4,
TS5, T6) in the CTHS group. After shock, the MAP in the ATHS group showed a gradual upward trend and finally returned
to the normal level of 25%—40% , while that in the CTHS group decreased rapidly after the compensatory growth period. In
CTHS and ATHS groups, PH, PaCO,, ctHb, ¢HCO; , and BE gradually decreased, and except for PH and ctHb, the
decreases in the CTHS group were significantly higher than those in the ATHS group (P < 0. 01). Glu, Lac, and PaO,

There were significant differences in the changes in HR and +dp/dtmax with time in CTHS and ATHS

showed a gradual upward trend, and the amplitude of the increase in the CTHS group was significantly higher than that in
the ATHS group (P < 0. 01). The degree of liver, heart, lung, and kidney injury in the ATHS group was significantly
lower than that in the CTHS group. Conclusions Anesthesia exhibits a protective effect on the development of severe

traumatic hemorrhagic shock in rats, which can improve hemodynamics, reduce the accumulation of respiration and

metabolites, and limit the degree of organ injury.
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Table 1 General conditions of the rats in each group
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Note. The CC and AC groups were not bled, and no data were displayed on the maximum bleed-out, duration of bleed-out, or temperature during shock.
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Figure 1 Evaluation of hemodynamics in each group

80 -

3 .i:‘-.l-i/k\. CTHS ATHS

BIGATY IR 25 4 T F Y — R AR MR, I HLAY 3
PR 5 sl AR AR A 2 >4 A B 493 B 9 450 B ) — 38 0 g
53 B A DL TR X 7 0403 P o R A £ 2 40
FRAH B2 J& 1Y R) R8, 7 PR UE 58 70 1Y 52 90 Bl |, B
X BN E A B = A SRR TR R I A S 2071
AP PR IRR I )R 0 DR R RO B T AR 3 50 6 56 120 1% 18 210 240
AT 1E7E #E 47 5 75 FNIL R 3l ) A Fe e i) i i (43
ol PR B 75 S 0 24 5390 1 5 B 04 7 4 L e
T IR H AT 71, T B L T fe o T CI:HS zﬁmﬁwr@(sz. 4x8.8) min, A7
ORISR T T AIIT ) o e gt b a0 i 51856 e
R AS 50 1L 35 5 0 0725 A, A RIS LA AP A fLf
W ALY BRSO AR MEDEA T, RSN 5T A RE & Tl Note. Since the survival time of the CTHS group was
A 493 2 I P R v B 40 L 4 2/ 4% B A ELAE (52.4+8.8) min, no data was shown for MAP 50
FOY S B L (1 AP 1 930 7 AR minutes afe shock.
Iﬁjiﬁgi%%) o I, TEVR N B ST B 54k 5 sh i) Figure 2 The changes in the MAP in the CTHS and ATHS
LR AL BF 5T 2 B0 00 0 T 4 . SR 5T 3 S8 groups 30 minutes after shock to the end of the experiment

M TR IERR AT SRR | 5) T 52 BRI 2 ] 21 PRk v WL B S 2 e LA I S A 6 B L K

L B30 05 SR CEONBUE gy e s s, 5 250900, o
)—@E}F%X‘T%,iﬁgﬁjiﬁ Ej( ﬁiﬁﬁu’fﬁ%m'rﬁﬁ‘ m%@%*ﬁﬂé@{jﬁlﬁ ,ﬁﬁ%j{%ﬁ‘ﬁ?‘{{ﬁ{ﬁo

SERUR OB R SRR RS STHS KR, i ok g < B L B2 i S LS
RO KR TP TR MR I p s o o s s 1 T 210

925 Z oy 2 Zh Bk i 5 4 b A Al 5



e R A R 2 AR AR 2020 4FE 5 45 30 #8455 Chin J Comp Med, May 2020, Vol. 30, No. 5 73

180
~ 160 5
B 140 3
5 £
g 120 T4 £

100 it &

TO T1 T2 T3T4 T5T6

160 1
= - -
= =
T 140 i =
=120 . g
5 ]
& 100 3

TO T1 T2 T3T4 T5T6

TO T1 T2 T3T4 T5T6

4
(=
(%)
(=

B~
(=1
HCO, (mmol/L)
52
(=

PaCO,(mmHg)
(7%
L=

53
(=

TO T1 T2 T3 T4 T5T6

15 = +/% /%/{

—Tup

Glu(mmol/L)

TO T1 T2 T3 T4 T5T6 TO T1 T2 T3 T4 T5T6

-+ CTHS +ATHS -CC—= AC

.5 CC.AC 4HIHEL: * P<0.05;5 CTHS 4 H#¢,*P<0. 05,

3 sk R
Note. Compared with the CC and AC group, * P<0. 05. Compared with the CTHS group, ¥ P<0. 05.

Figure 3 The changes in arterial blood gas indexes in each group
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Figure 4 Pathological changes in the rat lung, liver, heart, and kidney tissues
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