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ABSTRACT Objective: To establish investigate the characteristics of oxygen metabolism were compared and analyzed. Methods:
40 cases of Landrace piglets were randomly and equally divided into the normal temperature sham operation (NS) group, normal temper-
ature traumatic hemorrhagic shock (NTHS) group, dry-heat environment sham operation (DS) group, dry-heat environment traumatic
hemorrhagic shock (DTHS) group. After being exposured to each envionment for 3h respectively, the swine were anaesthetized and
catheterized, and then laparotomy were performed , after laparotomy, NTHS group and DTHS group underwent left lower lobe 1/4 liver
resection and splenectomy, further rapid bleeding to mean arterial pressure (MAP) was approached 45+ 5 mmHg to establish the trau-
matic hemorrhagic shock model, NS group and DS group underwent laparotomy alone. The arterial, mixed venous oxygen saturation and
oxygen content, oxygen delivery (DO,), oxygen consumption (VO,), oxygen uptake rate (O,ER) and arterial blood lactate (Lac) were con-
tinuously measured. Results: There was no significant change in the arterial oxygen saturation during the whole course of the disease. The
mixed venous oxygen saturation and oxygen content of the DTHS group were lower than the other three groups at the same time point.
After being exposured for 3 h in dry-heat environment, DO, and VO, were significantly higher than those in the normal temperature envi-
ronment group (P<0.05). After the traumatic hemorrhagic shock model were successfully established, the DO, of NTHS and DTHS
groups underwent the process of "falling-compensatory-stabilization" in each group, but in the DTHS group, after shorter stable stage, the
DO, was falling quikly to the death. O,ER was significantly higher in the DTHS group than other three groups at the same time point
(P<0.05). In theNTHS and DTHS group, the O,ER had significant changed early in the just establishment of the shock model (0 h). How-
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ever, the level of arterial blood lactate had significant changes until 1.5 h after the establishment of shock model. And the level of lactate

was higher in the DTHS group than that of the NTHS group at the same time point. Conclusion: (1) The traumatic hemorrhagic shock in

desert dry-heat environment could induce higher oxygen metabolism, which is one important reasons for the weak compensatory ability

and rapid deterioration of the course of disease; (2) Direct oxygen metabolism (such as VO,, O,ER) can be use as a sensitive index for

early assessment of oxygen metabolism monitoring; (3) Blood Lac concentration can be used as an important index to assess the serious

degree of shock of traumatic hemorrhagic shock in the dry heat environment of desert.
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Table 1 Comparison of the basic date between different groups
Groups
Normal temperature Dry-heat temperature

THS group NS group THS group NS group

Amount(n) 10 10 10 10
BWBE(kg) 29.61% 2.62 29.96+ 2.34 29.67x 2.71 319+ 2.5
BWAE(kg) 29.1% 2.69 29.38+ 2.37 29.08% 2.55 312+ 24
Temperature(C ) 39.03+ 0.24 39.12+ 0.29 38.99x 0.31 39.08+ 0.2
CppOy(mmHg) 39.7+ 3.27 39.5% 3.06 404+ 3.13 40.6x 3.06

RL/WT(g/kg) 49.53+ 8.64 N/A 48.85% 6.99 N/A
BIS 48.9+ 5.23 51.2+ 4.69 39.7+ 5.79 50.2+ 4.37

Note: BWBE, body weight before exposure; BWAE, body weight after environmental exposure; CPE-TO2, end tidal carbon dioxide; RL/Wt, resection of

liver / body weight; N/A, no hepatectomy.
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Table 2 Comparison of the blood oxygen metabolism index of artery and vein between different groups

AE Oh 1h 2h 3h 8h 10h

Arterial oxygen saturation(Sa0O,)

NS 0.99+ 0.0 1 1 1 1 1 1
NTHS 1+ 0.01 1 1 1 1 1 1
DS 0.99+ 0.01 0.99+ 0.01 1 1 1
DTHS 0.991+ 0.01 1 1 0.99+ 0.01 0.99+ 0.01
Mixed venous oxygen saturation(SvO,)
NS 0.81+ 0.04 0.8+ 0.04 0.8+ 0.04 0.79+ 0.05 0.78+ 0.04 0.68+ 0.27 0.78% 0.03
NTHS 0.81+ 0.03 0.64+ 0.03* 0.64+ 0.1* 0.57+ 0.08" 0.54+ 0.11* 0.37+ 0.18* 0.19+ 0.15*
DS 0.7+ 0.03¢ 0.71% 0.05% 0.71% 0.06% 0.69+ 0.04 0.69+ 0.04
DTHS 0.71% 0.03¢ 0.55+ 0.02° 0.61x 0.04 0.47+ 0.07° 021+ 0.11°
Arterial oxygen content(CaO,)
NS 12.94% 0.61 12.75+ 0.35 13.10+ 0.55 12.94+ 0.55 12.44+ 0.37 12.29+ 0.48 12.19+ 0.48
NTHS 12.94% 0.51 10.92+ 0.65* 11.47+ 0.82° 11.47+ 0.81 11.38+ 0.51* 10.83+ 1.30* 10.99+ 1.65*
DS 12.26x 1.02 12.53+ 0.91° 12.89+ 1.01 13.29+ 1.03 13.83+ 0.93
DTHS 12.82+ 0.71 10.67+ 0.60 12.06x 0.77 12.44+ 0.96 12.19+ 1.16
Mixed venous oxygen content(CvO,)
NS 10.44% 0.71 10.16% 0.71 10.54+ 0.87 10.2+ 0.82 9.72% 0.5 9.43+ 0.35 9.45% 0.61
NTHS 10.5% 0.63 6.98+ 0.59° 7.34% 1.46° 6.55+ 1.22° 6.13+ 1.57° 4.01% 2.24 2.57+ 2.63°
DS 8.6+ 0.99¢ 891+ 1.18° 9.18+ 1.45¢ 9.23+ 1.2¢ 9.6+ 1.19°
DTHS 9.05+ 0.88 5.83+ 0.48" 7.35+ 0.69 5.79+ 0.97 2.82+ 1.13°

Note: AE, after exposure; NS group, Normal temperature sham group; NTHS group, Normal temperature traumatic hemorrhagic shock group; DS group,
Dry-heat sham group; DTHS group, Dry-heat traumatic hemorrhagic shock group. *P<0.05 NTHS compared with NS group; "P<0.05 DTHS compare with
NTHS group; °P<0.05 DS compare with DTHS group. dP<0.05 DS group compare with NS group.
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Fig.l Trends of oxygen delivery and oxygen consumption

Note: DO,, oxygen delivery; VO,, oxygen consumption; AE, after exposure; NS group, Normal temperature sham group; NTHS group, Normal

temperature traumatic hemorrhagic shock group; DS group, Dry-heat sham group; DTHS group, Dry-heat traumatic hemorrhagic shock group. *P<0.05 NTHS

compared with NS group; "P<0.05 DTHS compare with NTHS group; ‘P<0.05 DS compare with DTHS group. “P<0.05 DS group compare with NS group.
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Note: DO,, oxygen delivery; VO,, oxygen consumption; AE, after exposure; NS group, Normal temperature sham group; NTHS group, Normal

temperature traumatic hemorrhagic shock group; DS group, Dry-heat sham group; DTHS group, Dry-heat traumatic hemorrhagic shock group. *P<0.05 NTHS

compared with NS group; "P<0.05 DTHS compare with NTHS group; ‘P<0.05 DS compare with DTHS group. “P<0.05 DS group compare with NS group.
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