
Ovid: Mild and Moderate Hypothermia Provide Better Protection than a...n Dose of Thiopental against Ischemic Spinal Cord Injury in Rabbits.

Main Search Page  Ask A LibrarianDisplay Knowledge BaseHelpLogoff

Full Text Save Article TextEmail Article TextPrint Preview 

Mild and Moderate Hypothermia Provide Better Protection than a Burst-
suppression Dose of Thiopental against Ischemic Spinal Cord Injury in Rabbits

ISSN: 

0003-

3022

Accession: 

00000542-

199705000-

00016

Email 

Jumpstart

Find 

Citing 

Articles

≪ 

Table 

of 

Contents

About 

this 

Journal 

≫

Author(s):
Matsumoto, Mishiya MD; Iida, Yasuhiko MD; Sakabe, Takafumi MD; Sano, Takanobu MD; 

Ishikawa, Toshizo MD; Nakakimura, Kazuhiko MD

Issue: Volume 86(5), May 1997, pp 1120-1127

Publication Type: [Laboratory Investigation]

Publisher: © 1997 American Society of Anesthesiologists, Inc.

Institution(s):

(Matsumoto, Sano, Ishikawa) Assistant Professor of Anesthesiology-Resuscitology.

(Iida) Research fellow in Anesthesiology-Resuscitology.

(Sakabe) Professor and Chairman of Anesthesiology-Resuscitology.

(Nakakimura) Associate Professor of Anesthesiology-Resuscitology.

Received from the Department of Anesthesiology-Resuscitology, Yamaguchi University, School 

of Medicine, Yamaguchi, Japan. Submitted for publication September 18, 1996. Accepted for 

publication January 30, 1997. Supported in part by the Ministry of Education, Culture, and 

Science Grant #05454423 (to T. Sakabe).

Address reprint requests to Dr. Matsumoto: Department of Anesthesiology-Resuscitology, 

Yamaguchi University, School of Medicine, 1144 Kogushi, Ube, Yamaguchi, 755 Japan.

Table of Contents:

≪ Inhibition of Lysophosphatidate Signaling by Lidocaine and Bupivacaine. 
≫ Role of Adenosine in Isoflurane-induced Cardioprotection.

Links

Abstract
Complete Reference
ExternalResolverBasic

Outline

●     Abstract 
●     Materials and Methods 

�❍     Surgical Preparation 

�❍     Experimental Groups 

�❍     Segmental Spinal Cord 
Evoked Potential Monitoring 

Abstract

Background: Controversy exists over the efficacy of different methods for 

protecting the spinal cord against experimental ischemic injury. Therefore, 

the authors compared the protective effects of thiopental with those of 

hypothermia (35 degrees Celsius and 32 degrees Celsius) on hindlimb motor 

functions and histopathology after transient spinal cord ischemia.

Methods: Twenty-seven New Zealand white rabbits were assigned to one of the 

four groups: a thiopental-normothermia group (burst-suppression dose of 

thiopental; esophageal temperature = 38 degrees Celsius; n = 7), a halothane-

mild hypothermia group (halothane, 1%; esophageal temperature = 35 

degrees Celsius; n = 7), a halothane-moderate hypothermia group (halothane, 

1%; esophageal temperature = 32 degrees Celsius; n = 6), and a 

halothane-normothermia group (halothane, 1%; esophageal temperature = 38 
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degrees Celsius; n = 7). The animals were then subjected to 20 min of spinal 

cord ischemia produced by occlusion of the aorta distal to the origin of left 

renal artery. Hindlimb motor function was observed for 48 h after 

reperfusion. Histopathology of the lumbar spinal cord also was examined.

Results: All animals in the halothane-mild hypothermia and halothane-

moderate hypothermia groups were neurologically normal 48 h after ischemia. 

There was no statistical difference in the final neurologic status and 

histopathology between the thiopental-normothermia and halothane-

normothermia groups. However, the final neurologic status and histopathology in 

both groups were worse than in the halothane-mild hypothermia or 

halothane-moderate hypothermia groups. There was a strong correlation between 

the final neurologic status and the numbers of normal neurons in the anterior 

spinal cord.

Conclusions: These results suggest that mild and moderate hypothermia 

protects against ischemic spinal cord injury in rabbits, and a burst-suppression dose 

of thiopental does not offer any advantage over halothane.

 
Key words: Anesthetics, intravenous: thiopental. Spinal cord, ischemia. Hypothermia.

Various methods have been suggested to protect against ischemic spinal cord injury, specifically barbiturates and 

hypothermia. However, efficacy of barbiturates is controversial. [1-3] For example, a single bolus dose of thiopental (30 mg/kg) 

has been reported to be protective, [1,2] whereas a burst-suppression (electroencephalogram [EEG]) dose of methohexital has 

been reported to not be protective. [3] There seem to be problems with the methodology of previous studies. Casual control 

of temperature and inconsistency in the severity of the ischemic insult may have confounded the results of these studies. 

Further, mild hypothermia is known to offer protection.

Therefore, by monitoring the temperature in two locations (esophagus and paravertebral muscle) and using a model in which 

the severity of the ischemia was rigidly controlled, we compared the effects of a burst-suppression dose of thiopental with those 

of mild (35 degrees Celsius) or moderate (32 degrees Celsius) hypothermia on outcome after spinal cord ischemia.

Materials and Methods

The protocol was reviewed and approved by the Animal Care Committee of the Yamaguchi University, School of Medicine. 

Twenty-seven New Zealand white rabbits weighing 2.2 +/- 0.2 (mean +/- SD) kg were used in this study.

Surgical Preparation

The rabbits were anesthetized in plastic box with halothane, 4%, in oxygen. An ear vein catheter was inserted. A small dose 

of pentobarbital (20-30 mg, intravenous) was administered to facilitate tracheal intubation. After placing a 3-mm 

cuffed endotracheal tube (Mallinckrodt Lo-Pro, Mallinckrodt Laboratories, Ireland), the animals' lungs were mechanically 

ventilated with halothane, 1%, in oxygen, and Pa sub CO2 was maintained at 35-42 mmHg. End-tidal concentrations of 
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halothane and carbon dioxide were continuously measured by an infrared anesthetic analyzer (Nippon Colin, Tokyo). 

Intravenous infusion of lactated Ringer's solution was started at a rate of approximately 3-4 ml [center dot] kg sup -1 [center dot] 

h sup -1. After infiltration with bupivacaine, 0.25%, PE-60 catheters were inserted into both femoral arteries. The right 

side catheter was advanced 3 cm into the abdominal aorta, whereas the other was advanced 17 cm. Before catheter 

insertion, intravenous heparin, 400 U, was administered.

In the right lateral decubitus position, a flank skin incision (4-5 cm) parallel to the spine was made at the 12th costal level on 

the left side after infiltration with bupivacaine, 0.25%. The thoracolumbar fascia under the skin also was incised. After making 

a small incision of the major psoas muscle, the abdominal aorta at the level of left renal artery was exposed retroperitoneally. 

PE-60 catheter was placed around the aorta, immediately distal to the left renal artery. Then, an occluder tube (16-French 

rubber tube) was tunneled to the skin for later occlusion of the aorta to produce spinal cord ischemia.

Experimental Groups

Animals were randomly assigned to one of the following groups: a thiopental-normothermia group (n = 7), a halothane-

mild hypothermia group (n = 7), a halothane-moderate hypothermia group (n = 6), or a halothane-normothermia group (n = 7). 

Core temperature was monitored with a calibrated esophageal thermistor (Model MGA-III, Type 219, Nihon Kohden, Tokyo). 

To estimate spinal cord temperature, the paravertebral muscle (erector muscle of spine) temperature at the level of L4-L5 

was monitored by a calibrated needle-type thermistor (Model PTC-201, Unique Medical, Tokyo). The esophageal temperature 

was controlled to 38.0 degrees Celsius with a heating lamp and warming pad throughout the study in the thiopental-

normothermia and halothane-normothermia groups. In the halothane-mild hypothermia and halothane-moderate 

hypothermia groups, no active warming was done during surgical preparation. The animals in these two groups then were cooled 

to an esophageal temperature to 35.0 degrees Celsius and 32.0 degrees Celsius, respectively, after the completion of 

surgical preparation (see next section). Biparietal needle electrodes were placed into the scalp for continuous recording of 

EEG (Polygraph system, Model RM-6000, Nihon Kohden, Tokyo) in the thiopental-normothermia group.

After completion of surgery, end-tidal halothane concentration was maintained at 1% during ischemia in all groups except in 

the thiopental-normothermia group, in which halothane was discontinued and thiopental was administered as a bolus (20-30 mg/

kg, intravenous) and then continuously infused to maintain a burst suppression EEG until the end of the ischemic period. 

The halothane-mild hypothermia and halothane-moderate hypothermia groups were slowly cooled by applying ice bags to the 

body surface. When esophageal temperatures reached approximately 36 degrees Celsius or 33 degrees Celsius, respectively, the 

ice packs were removed. The esophageal temperature then was maintained at 35.0 degrees Celsius or 32.0 degrees 

Celsius, respectively. It required approximately 20-30 min to obtain this state. This was accomplished by activation of the 

heating lamp when temperature was less than 34.5 degrees Celsius or 31.5 degrees Celsius. This procedure eventually 

produced paravertebral muscle temperatures of [nearly equal] 34.5 degrees Celsius and [nearly equal] 31.5 degrees 

Celsius, respectively (see Results section). In the thiopental-normothermia and halothane-normothermia groups, 

esophageal temperatures were maintained at [nearly equal] 38 degrees Celsius and paravertebral muscle temperatures at 

[nearly equal] 37.3 degrees Celsius. Mean arterial pressure (MAP) and heart rate (HR) were recorded, and arterial blood 

was sampled for determination of PaO2, Pa sub CO2, pH, hematocrit, and plasma glucose immediately before the onset of 
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ischemia. These are referred to as the preischemic values.

Segmental Spinal Cord Evoked Potential Monitoring

To monitor segmental spinal cord evoked potential (SSCEP), the left sciatic nerve was exposed, and bipolar electrodes were 

placed around the nerve. The stimuli used were square-wave pulses of 0.1 ms duration and 0.6 mA intensity delivered at 3 Hz. 

Two silver needle electrodes were inserted into the midline interspinous ligament so that they were in contact with the lamina 

at L4-L5 and L5-L6. The SSCEPs were recorded in a monopolar fashion from the needle electrodes using Neuropack Four Mini 

(Model MEB-5304 Nihon Kohden, Tokyo). Fifty repetitions were averaged. SSCEPs were recorded before ischemia and every 2 

min during ischemia. The typical recording of SSCEP from L4-L5 and L5-L6 demonstrates two positive waves and four negative 

waves (Figure 1). It is reported that the first two negative waves (N1 and N2) are presynaptic components and that the last 

two waves (N3 and N4) are postsynaptic ones. We measured preischemic latencies of N1 and N3 as a representative for pre- 

and post-synaptic component to see the effects of treatments on SSCEP. Also, amplitudes of N1 and N3 were measured before 

and during ischemia.
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Figure 1. Segmental spinal cord evoked potential. There are four negative waves that are labeled N1-N4 in this 

article. 

Transient Ischemic Insult and Reperfusion

Intravenous heparin, 400 units, again was administered immediately before aortic occlusion. Spinal cord ischemia was produced 

by pulling the PE catheter and clamping an occluder tube for 20 min. At 10 min of ischemia, all measurements except blood 

gas were repeated (intraischemic values). At the end of the 20-min period of ischemia, reperfusion of the spinal cord 

was established by removal of the occluder tube and PE catheter with simultaneous rapid infusion of 10 ml of hydroxyethyl 

starch solution (9 ml of hydroxyethyl starch, 6%, and 1 ml of bicarbonate solution, 8.4%). Immediately after the declamping of 

the aorta, satisfactory pulsatile distal aortic pressure was observed. In the thiopental-normothermia group, thiopental infusion 

was discontinued at the end of the ischemic period. Halothane (0.5-1%) was administered until all wounds were sutured. 

Rewarming of the animals in the halothane-mild hypothermia and halothane-moderate hypothermia groups to 37.5 degrees 

Celsius (esophageal temperature) began immediately on reperfusion with a heating lamp and warming pad. A final set 

of measurements was made 10 min after reperfusion (reperfusion values). Three sets of measurements (preischemia, ischemia 

10 min, and reperfusion 10 min) in the two hypothermia groups were made when rabbits were hypothermic. The values for 

pH, PaO2, and PaCO2 were not temperature corrected.
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Postischemic Care

The vascular catheters were removed, and all incisions were sutured. Anesthetic administration was discontinued, and the 

lungs were ventilated with 100% oxygen in the thiopental-normothermia and halothane-normothermia groups until they 

were extubated (134 +/- 33, 74 +/- 7 min after reperfusion, respectively). In the halothane-mild hypothermia and 

halothane-moderate hypothermia groups, halothane was discontinued when esophageal temperature reached 37.5 degrees 

Celsius, and thereafter rabbits were extubated (92 +/- 14, 139 +/- 25 min after reperfusion, respectively). Extubation of 

the trachea was performed when vigorous spontaneous ventilation and movement occurred. The animals were allowed to recover 

in a warmed plastic box that contained supplemental oxygen for 6 h. Intravenous fluid was provided until the animals began 

to drink. Antibiotic (cephazolin 30 mg/kg, intramuscular) was administered once daily, and bladder contents were 

expressed manually as required.

Neurologic Assessment

At 6, 12, 24, and 48 h after the reperfusion, the rabbits were neurologically assessed by an observer unaware of the 

treatment group using the 5-point grading scale proposed by Drummond et al. [4]: 4 = normal motor function, 3 = ability to 

draw legs under body and hop, but not normally, 2 = some lower-extremity function with good antigravity strength but inability 

to draw legs under body, 1 = poor lower-extremity motor function, weak antigravity movement only, 0 = paraplegic with no 

lower-extremity function. Paraplegia was confirmed as the absence of muscle tone or contraction.

Histologic Evaluation

After completion of the neurologic deficit scoring at 48 h, the animals were reanesthetized with halothane, 4%, in 

oxygen. Transcardiac perfusion and fixation were performed with 1000 ml heparinized saline followed by 500 ml 

phosphate-buffered formalin, 10%. The spinal cord was removed and refrigerated in phosphate-buffered formalin, 10%, for 48 

h. After dehydration in graded concentrations of ethanol and butanol, the spinal cords were embedded in paraffin. Coronal 

sections of the spinal cord were cut at a thickness of 8 micro meter and stained with hematoxylin and eosin.

Neuronal injury was evaluated at a magnification of 400 x by an observer unaware of the treatment groups. Ischemic neurons 

were identified by cytoplasmic eosinophilia with loss of Nissl substance and by the presence of pyknotic homogenous nuclei. In 

each slice, normal neurons in the anterior spinal cord (anterior to a line drawn through the central canal perpendicular to 

the vertebral axis) were counted. In normal rabbits, the number of normal neurons ranged approximately from 70 to 100 in 

the anterior lumbar spinal cord.

Statistical Analysis

The physiologic variables were analyzed by a repeated measures analysis of variance (ANOVA). Where differences were 

identified, Scheffe's post hoc test for intergroup comparisons was performed. The times required from reperfusion to 

extubation and latencies of N1 and N3 before aortic occlusion were evaluated by one-way ANOVA with Scheffe's post hoc test. 

The times required for the amplitudes of N1 and N3 to decrease to 50% of the preischemic values, the hindlimb motor function, 

and the numbers of normal neurons in the anterior spinal cord were analyzed using a nonparametric method (Kruskal-Wallis 
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test) followed by the Mann-Whitney U test. The correlation of hindlimb motor function scores and numbers of normal neurons in 

the anterior spinal cord was analyzed by Spearman's rank correlation. P value less than 0.05 was considered statistically 

significant. Parametric data are presented as mean +/- SD.

Results

In the thiopental-normothermia group, animals received 86 +/- 6 mg/kg as a total dosage, and a typical interburst interval on 

EEG was 3-10 s. In postischemic period, it required 20-25 min to increase body temperature by 1 degree Celsius. The times 

required from the start of reperfusion to extubation were 134 +/- 33, 92 +/- 14, 139 +/- 25, and 74 +/- 7 min in the 

thiopental-normothermia, halothane-mild hypothermia, halothane-moderate hypothermia, and halothane-normothermia 

group, respectively. The times in the thiopental-normothermia and halothane-moderate hypothermia groups were 

significantly longer than in the halothane-mild hypothermia or halothane-normothermia groups.

Physiologic data are shown in Table 1. There was no significant difference among the groups for proximal and distal MAP, pH, 

PaO2, PaCO2, and hematocrit. HRs were significantly lower in the halothane-mild hypothermia and halothane-moderate 

hypothermia groups than in the thiopental-normothermia and halothane-normothermia groups. Plasma glucose was 

significantly higher in the halothane-moderate hypothermia group than in the thiopental-normothermia and 

halothane-normothermia groups.
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Table 1. Physiologic 

Variables 

All animals survived until the final neurologic scoring (48 h after reperfusion). Animals in the halothane-mild hypothermia 

and halothane-moderate hypothermia groups were all neurologically normal at 48 h after reperfusion. There was no 

statistical difference in the final neurologic status between the thiopental-normothermia and halothane-normothermia 

groups. However, the final neurologic status in both groups was worse than in the halothane-mild hypothermia or 

halothane-moderate hypothermia groups (Figure 2).
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Figure 2. Neurologic score 48 h after reperfusion. Each circle or triangle represents data for one animal. 

Neurologic deficit scores range from 4 (normal) to 0 (paraplegia). *A significant difference (P < 0.05) from the 

halothane-normothermia group. #A significant difference (P <0.05) from the thiopental-normothermia group. 

Histopathology of the lumbar spinal cord was examined in 26 animals (one animal in the halothane-normothermia group 

was excluded because of a technical problem during perfusion-fixation). The number of normal neurons in the anterior spinal 

cord in the halothane-mild hypothermia or halothane-moderate hypothermia group was significantly greater than in the 

thiopental-normothermia or halothane-normothermia group. There was no statistical difference in the numbers of normal 

neurons between the thiopental-normothermia and halothane-normothermia groups (Figure 3). When data from all four groups 

were combined, there was a strong correlation between the final neurologic status and the numbers of normal neurons in 

the anterior spinal cord (rs = 0.84; P < 0.001; Figure 4).
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Figure 3. The numbers of normal neurons in the anterior spinal cord 48 h after reperfusion. Each circle or triangle 

represents data for one animal. *A significant difference (P < 0.05) from the halothane-normothermia group. #A 

significant difference (P < 0.05) from the thiopental-normothermia group. 
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Figure 4. The relation between neurologic deficit scores and the numbers of normal neurons in the anterior spinal 

cord (rs = 0.84; P < 0.001). 

In SSCEP, N1 and N3 amplitude decreased progressively during ischemia. The time required for N1 wave to decrease by 50% 
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was significantly longer in the halothane-mild hypothermia group than in the thiopental-normothermia and halothane-

normothermia groups (Table 2). In the halothane-moderate hypothermia group, N1 wave in four animals and N3 wave in two 

animals did not decrease to 50% of the preischemic values.
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Table 2. Segmental Spinal Cord Evoked Potential during 

Ischemia 

Discussion

A feared complication after thoracoabdominal aortic aneurysm surgery is paraplegia caused by spinal cord ischemia during 

aortic occlusion. To protect the spinal cord against ischemic injury, various therapeutic strategies have been proposed, 

including hypothermia, [5,6] elevation of spinal cord perfusion pressure by cerebrospinal fluid drainage, [7] and 

pharmacologic manipulation. [1,8,9]

We confirmed in this study that mild (35 degrees Celsius) and moderate (32 degrees Celsius) hypothermia protect against 

ischemic injury as observed by hindlimb motor function and histopathology. Significant attenuation of the decrease in amplitude 

of N1 in SSCEP supported the protective effect of hypothermia. These results are consistent with the previous 

investigations. [1,2,5,6,10] Moderate hypothermia (rectal temperature 30 degrees Celsius) has been demonstrated to 

provide significant protective properties by several studies. [1,2,10] A temperature reduction of 3 degrees Celsius during 

ischemia has been reported to double the duration of ischemia tolerated. [5] Provided that hypothermia reduces cerebral 

metabolic rate (CMR) and spinal cord metabolic rate (SCMR) for oxygen equally at a rate of approximately 5% per 

degree centigrade, [11] the SCMR reductions attributable to mild hypothermia (35 degrees Celsius) and moderate hypothermia 

(32 degrees Celsius) in this study may have been 15% and 30%, respectively. In contrast, the reduction with barbiturate in 

the glucose utilization in the spinal cord gray matter is almost the half of the brain. [12] Because burst-suppression dose 

of thiopental is reported to reduce CMR by 40-50%, [13] SCMR reduction with thiopental in this study is calculated to be 20-

25%. Therefore, our results suggest that metabolic depression cannot be the sole explanation for the spinal cord protection 

by hypothermia. The present study does not provide the mechanism for protection by hypothermia. The modulation of the 

release of excitatory amino acids may be a mechanism for protection. [14] It is unlikely that plasma glucose elevation in 

the moderate hypothermia group is the cause of protection because hyperglycemia itself is known to aggravate ischemic damage. [4]

Perhaps the most extensively investigated pharmacologic manipulation to provide spinal cord protection during ischemia 

resides with the barbiturates. However, the present study demonstrated that an EEG burst-suppression dose of thiopental did 

not offer any advantage over halothane in those with spinal cord ischemia. The results are consistent with a recent study 

examining the effect of methohexital in dogs. [3] Variable results with barbiturates reported in the literatures [1,2,3,15] 

may deserve consideration with respect to temperature monitoring, residual blood flow during ischemia, and timing of 

neurologic scoring.
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Oldfield et al. [15] demonstrated beneficial effects of thiopental in transient spinal cord ischemia (25 min) produced by occlusion 

of the infrarenal aorta in rabbits. However, they did not measure body temperature in their study. Importance of temperature 

is now widely recognized as a crucial variable. Small differences in central nervous system temperature (only 1 degree Celsius) 

can have a substantial impact on outcome after experimental ischemia. [16] In our study, there was no difference in 

either esophageal or paravertebral muscle temperature between the thiopental-normothermia and the halothane-

normothermia groups.

Robertson et al. [1,2] demonstrated that thiopental (30 mg/kg given intravenously 30 min before ischemia) or hypothermia 

(30 degrees Celsius) had protective properties in transient spinal cord ischemia in rabbits anesthetized with ketamine. However, 

a critical examination of their studies presents some points for concern. They occluded the infrarenal aorta by inflating 

an intraaortic balloon. This procedure is easy and less invasive. However, it is difficult to verify the position and totality of 

aortic occlusion. The incidence of incomplete occlusion was 10% in the control group as demonstrated by no change in the 

SSCEP during ischemia. [2] These are possibly related to the residual blood flow during ischemia. Aortic occlusion with a 

snare catheter placed under direct vision, as used in the present study, is simple and more complete, although it is invasive. [17]

Naslund [10] demonstrated that animals treated with thiopental (25 mg/kg intravenously given 3 min before aortic occlusion) had 

a lower incidence of paraplegia with acute onset after 21 min of spinal cord ischemia than animals treated with 

halothane. However, when acute and delayed onset of paraplegia were combined, no difference was evident. Therefore, it 

seems difficult to conclude that thiopental has any beneficial effect on the ultimate outcome.

The dose of thiopental in the previous studies that demonstrated protective effects is smaller than in our study. [1,2,15] From 

a hemodynamic standpoint, the systemic arterial pressure in the present study was well maintained with large dose of 

thiopental (86 +/- 6 mg/kg) even during aortic clamp. Thus, the failure of protection in our study cannot be attributed to 

the decrease in spinal cord perfusion pressure by the administration of large dose of thiopental.

In summary, mild and moderate hypothermia (3-6 degrees Celsius reduction) protected against ischemic spinal cord injury. 

In contrast, a burst-suppression dose of thiopental did not offer any advantage over halothane on hindlimb motor functions 

or histologic damage after transient spinal cord ischemia. These results, if applicable in humans, support the induction of mild-

to-moderate hypothermia for protection of the spinal cord but do not support the use of thiopental during surgical procedures 

that may result in transient ischemia of the spinal cord.

The authors thank Dr. Mark H. Zornow for his advice in preparing this manuscript.

REFERENCES

1. Cheng M-K, Robertson C, Grossman RG, Foltz R, Williams V: Neurological outcome correlated with spinal evoked potentials in 

a spinal cord ischemia model. J Neurosurg 1984; 60:786-95. ExternalResolverBasic Bibliographic Links [Context Link]

2. Robertson CS, Fortz R, Grossman RG, Goodman JC: Protection against experimental ischemic spinal cord injury. J 

Neurosurg 1986; 64:633-42. ExternalResolverBasic Bibliographic Links [Context Link]

http://ovidsp.tx.ovid.com/spb/ovidweb.cgi (9 of 11) [6/2/2008 5:22:37 PM]

http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?Link+Set+Ref=00000542-199705000-00016|00005088_1984_60_786_cheng_neurological_%7c00000542-199705000-00016%23xpointer%28id%28R1-16%29%29%7c1106020%7chttp%3a%2f%2facs.tx.ovid.com%2facs%2f.ccd906fbb0d5d1e2fe78c9d6280c7073981935f350d8b92c099d1cc211dbeb2c9b2959687d4195ddbb79cfd01aac3819062b6ab2eca5625cd4b479336bb9254ca05849ce6cd91a958d.gif%7covftdb%7c&P=61&S=EGMIFPDIGODDLLMKMCHLLANKKCPPAA00&WebLinkReturn=Full+Text%3dL%7cS.sh.15.16.83.87%7c0%7c00000542-199705000-00016
http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?Link+Set+Ref=00000542-199705000-00016|00005088_1984_60_786_cheng_neurological_%7c00000542-199705000-00016%23xpointer%28id%28R1-16%29%29%7c60%7chttp%3a%2f%2facs.tx.ovid.com%2facs%2f.14038a58de48ffa86f4ee5c84b99ffb3634b4b40918581081964493cf03a9948ecbddf0655fc0acf8b.gif%7covftdb%7c&P=61&S=EGMIFPDIGODDLLMKMCHLLANKKCPPAA00&WebLinkReturn=Full+Text%3dL%7cS.sh.15.16.83.87%7c0%7c00000542-199705000-00016
http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?Link+Set+Ref=00000542-199705000-00016|00005088_1986_64_633_robertson_experimental_%7c00000542-199705000-00016%23xpointer%28id%28R2-16%29%29%7c1106020%7chttp%3a%2f%2facs.tx.ovid.com%2facs%2f.ccd906fbb0d5d1e2fe78c9d6280c7073981935f350d8b92c099d1cc211dbeb2c9b2959687d4195ddbb79cfd01aac3819062b6ab2eca5625cd4b479336bb9254ca05849ce6cd91a958d.gif%7covftdb%7c&P=62&S=EGMIFPDIGODDLLMKMCHLLANKKCPPAA00&WebLinkReturn=Full+Text%3dL%7cS.sh.15.16.83.87%7c0%7c00000542-199705000-00016
http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?Link+Set+Ref=00000542-199705000-00016|00005088_1986_64_633_robertson_experimental_%7c00000542-199705000-00016%23xpointer%28id%28R2-16%29%29%7c60%7chttp%3a%2f%2facs.tx.ovid.com%2facs%2f.14038a58de48ffa86f4ee5c84b99ffb3634b4b40918581081964493cf03a9948ecbddf0655fc0acf8b.gif%7covftdb%7c&P=62&S=EGMIFPDIGODDLLMKMCHLLANKKCPPAA00&WebLinkReturn=Full+Text%3dL%7cS.sh.15.16.83.87%7c0%7c00000542-199705000-00016


Ovid: Mild and Moderate Hypothermia Provide Better Protection than a...n Dose of Thiopental against Ischemic Spinal Cord Injury in Rabbits.

3. Mutch WAC, Graham MR, Halliday WC, Teskey JM, Thomson IR: Paraplesia following thoracic aortic cross-clamping in dogs. 

Stroke 1993; 24:1554-60. [Context Link]

4. Drummond JC, Moore SS: The influence of dextrose administration on neurologic outcome after temporary spinal cord ischemia 

in the rabbit. Anesthesiology 1989; 70:64-70. Ovid Full Text ExternalResolverBasic Bibliographic Links [Context Link]

5. Vacanti FX, Ames III A: Mild hypothermia and Mg++ protect against irreversible damage during CNS ischemia. Stroke 1984; 

15:695-8. Ovid Full Text ExternalResolverBasic Bibliographic Links [Context Link]

6. Marsala M, Vanicky I, Yaksh TL: Effect of graded hypothermia (27 to 34 degrees Celsius) on behavioral function, 

histopathology, and spinal blood flow after spinal ischemia in rat. Stroke 1994; 25:2038-46. Ovid Full Text 

ExternalResolverBasic Bibliographic Links [Context Link]

7. Francel PC, Long BA, Malik JM, Tribble C, Jane JA, Kron IL: Limiting ischemic spinal cord injury using a free radical scavenger 

21-aminosteroid and/or cerebrospinal fluid drainage. J Neurosurg 1993; 79:742-51. ExternalResolverBasic Bibliographic 

Links [Context Link]

8. Saganova K, Marsala M: Intrathecal administration of Dizocilpine Maleate (MK-801) attenuates ischemic damage in the 

rabbit spinal cord. Exp Neurol 1994; 130:337-43. ExternalResolverBasic Bibliographic Links [Context Link]

9. Simpson JI, Eide TR, Schiff GA, Clagnaz JF, Hossain I, Tverskoy A, Koski G: Intrathecal magnesium sulfate protects the spinal 

cord from ischemic injury during thoracic aortic cross-clamping. Anesthesiology 1994; 81:1493-9. Ovid Full 

Text ExternalResolverBasic Bibliographic Links [Context Link]

10. Naslund TC, Hollier LH, Money SR, Facundus EC, Skenderis BS, II: Protecting the ischemic spinal cord during aortic clamping. 

Ann Surg 1992; 215:409-16. [Context Link]

11. Michenfelder JD, Milde JH: The effect of profound levels of hypothermia (below 14 degrees Celsius) on canine 

cerebral metabolism. J Cereb Blood Flow Metab 1992; 12:877-80. ExternalResolverBasic Bibliographic Links [Context Link]

12. Crosby G, Crane AM, Sokoloff L: A comparison of local rates of glucose utilization in spinal cord and brain in conscious 

and nitrous oxide- or pentobarbital-treated rats. Anesthesiology 1984; 61:434-8. Ovid Full Text 

ExternalResolverBasic Bibliographic Links [Context Link]

13. Michenfelder JD: The interdependency of cerebral functional and metabolic effects following massive doses of thiopental in 

the dog. Anesthesiology 1974; 41:231-6. Ovid Full Text ExternalResolverBasic Bibliographic Links [Context Link]

14. Rokkas CK, Cronin CS, Nitta T, Helfrich LR, Lobner DC, Choi DW, Kouchoukos NT: Profound systemic hypothermia inhibits 

the release of neurotransmitter amino acids in spinal cord ischemia. J Thorac Cardiovasc Surg 1995; 110:27-

35. ExternalResolverBasic Bibliographic Links [Context Link]

15. Oldfield EH, Plunkett RJ, Nylander WA Jr, Meacham WF: Barbiturate protection in acute experimental spinal cord ischemia. 

J Neurosurg 1982; 56:511-6. ExternalResolverBasic Bibliographic Links [Context Link]

16. Wass CT, Lanier WL, Hofer RE, Scheithauer BW, Andrews AG: Temperature changes of greater or equal to 1 degree Celsius 

alter functional neurologic outcome and histopathology in a canine model of complete cerebral ischemia. Anesthesiology 

1995; 83:325-35. Ovid Full Text ExternalResolverBasic Bibliographic Links [Context Link]

17. Zivin JA, DeGirolami U: Spinal cord infarction: A highly reproducible stroke model. Stroke 1980; 11:200-2. Ovid Full 

Text ExternalResolverBasic Bibliographic Links [Context Link]

http://ovidsp.tx.ovid.com/spb/ovidweb.cgi (10 of 11) [6/2/2008 5:22:37 PM]

http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?Link+Set+Ref=00000542-199705000-00016|00000542_1989_70_64_drummond_administration_%7c00000542-199705000-00016%23xpointer%28id%28R4-16%29%29%7c10%7chttp%3a%2f%2facs.tx.ovid.com%2facs%2f.5c103e04ef61e5550ce593f7adca05af0334ad3d6d38a1f400230673b342cfb54bea84c4ae6dba622ed2fc4eb4096d3967.gif%7covftdb%7c00000542-198901000-00014&P=64&S=EGMIFPDIGODDLLMKMCHLLANKKCPPAA00&WebLinkReturn=Full+Text%3dL%7cS.sh.15.16.83.87%7c0%7c00000542-199705000-00016
http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?Link+Set+Ref=00000542-199705000-00016|00000542_1989_70_64_drummond_administration_%7c00000542-199705000-00016%23xpointer%28id%28R4-16%29%29%7c1106020%7chttp%3a%2f%2facs.tx.ovid.com%2facs%2f.ccd906fbb0d5d1e2fe78c9d6280c7073981935f350d8b92c099d1cc211dbeb2c9b2959687d4195ddbb79cfd01aac3819062b6ab2eca5625cd4b479336bb9254ca05849ce6cd91a958d.gif%7covftdb%7c00000542-198901000-00014&P=64&S=EGMIFPDIGODDLLMKMCHLLANKKCPPAA00&WebLinkReturn=Full+Text%3dL%7cS.sh.15.16.83.87%7c0%7c00000542-199705000-00016
http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?Link+Set+Ref=00000542-199705000-00016|00000542_1989_70_64_drummond_administration_%7c00000542-199705000-00016%23xpointer%28id%28R4-16%29%29%7c60%7chttp%3a%2f%2facs.tx.ovid.com%2facs%2f.14038a58de48ffa86f4ee5c84b99ffb3634b4b40918581081964493cf03a9948ecbddf0655fc0acf8b.gif%7covftdb%7c00000542-198901000-00014&P=64&S=EGMIFPDIGODDLLMKMCHLLANKKCPPAA00&WebLinkReturn=Full+Text%3dL%7cS.sh.15.16.83.87%7c0%7c00000542-199705000-00016
http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?Link+Set+Ref=00000542-199705000-00016|00007670_1984_15_695_vacanti_irreversible_%7c00000542-199705000-00016%23xpointer%28id%28R5-16%29%29%7c10%7chttp%3a%2f%2facs.tx.ovid.com%2facs%2f.5c103e04ef61e5550ce593f7adca05af0334ad3d6d38a1f400230673b342cfb54bea84c4ae6dba622ed2fc4eb4096d3967.gif%7covftdb%7c00007670-198407000-00017&P=65&S=EGMIFPDIGODDLLMKMCHLLANKKCPPAA00&WebLinkReturn=Full+Text%3dL%7cS.sh.15.16.83.87%7c0%7c00000542-199705000-00016
http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?Link+Set+Ref=00000542-199705000-00016|00007670_1984_15_695_vacanti_irreversible_%7c00000542-199705000-00016%23xpointer%28id%28R5-16%29%29%7c1106020%7chttp%3a%2f%2facs.tx.ovid.com%2facs%2f.ccd906fbb0d5d1e2fe78c9d6280c7073981935f350d8b92c099d1cc211dbeb2c9b2959687d4195ddbb79cfd01aac3819062b6ab2eca5625cd4b479336bb9254ca05849ce6cd91a958d.gif%7covftdb%7c00007670-198407000-00017&P=65&S=EGMIFPDIGODDLLMKMCHLLANKKCPPAA00&WebLinkReturn=Full+Text%3dL%7cS.sh.15.16.83.87%7c0%7c00000542-199705000-00016
http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?Link+Set+Ref=00000542-199705000-00016|00007670_1984_15_695_vacanti_irreversible_%7c00000542-199705000-00016%23xpointer%28id%28R5-16%29%29%7c60%7chttp%3a%2f%2facs.tx.ovid.com%2facs%2f.14038a58de48ffa86f4ee5c84b99ffb3634b4b40918581081964493cf03a9948ecbddf0655fc0acf8b.gif%7covftdb%7c00007670-198407000-00017&P=65&S=EGMIFPDIGODDLLMKMCHLLANKKCPPAA00&WebLinkReturn=Full+Text%3dL%7cS.sh.15.16.83.87%7c0%7c00000542-199705000-00016
http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?Link+Set+Ref=00000542-199705000-00016|00007670_1994_25_2038_marsala_histopathology_%7c00000542-199705000-00016%23xpointer%28id%28R6-16%29%29%7c10%7chttp%3a%2f%2facs.tx.ovid.com%2facs%2f.5c103e04ef61e5550ce593f7adca05af0334ad3d6d38a1f400230673b342cfb54bea84c4ae6dba622ed2fc4eb4096d3967.gif%7covftdb%7c00007670-199410000-00022&P=66&S=EGMIFPDIGODDLLMKMCHLLANKKCPPAA00&WebLinkReturn=Full+Text%3dL%7cS.sh.15.16.83.87%7c0%7c00000542-199705000-00016
http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?Link+Set+Ref=00000542-199705000-00016|00007670_1994_25_2038_marsala_histopathology_%7c00000542-199705000-00016%23xpointer%28id%28R6-16%29%29%7c1106020%7chttp%3a%2f%2facs.tx.ovid.com%2facs%2f.ccd906fbb0d5d1e2fe78c9d6280c7073981935f350d8b92c099d1cc211dbeb2c9b2959687d4195ddbb79cfd01aac3819062b6ab2eca5625cd4b479336bb9254ca05849ce6cd91a958d.gif%7covftdb%7c00007670-199410000-00022&P=66&S=EGMIFPDIGODDLLMKMCHLLANKKCPPAA00&WebLinkReturn=Full+Text%3dL%7cS.sh.15.16.83.87%7c0%7c00000542-199705000-00016
http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?Link+Set+Ref=00000542-199705000-00016|00007670_1994_25_2038_marsala_histopathology_%7c00000542-199705000-00016%23xpointer%28id%28R6-16%29%29%7c60%7chttp%3a%2f%2facs.tx.ovid.com%2facs%2f.14038a58de48ffa86f4ee5c84b99ffb3634b4b40918581081964493cf03a9948ecbddf0655fc0acf8b.gif%7covftdb%7c00007670-199410000-00022&P=66&S=EGMIFPDIGODDLLMKMCHLLANKKCPPAA00&WebLinkReturn=Full+Text%3dL%7cS.sh.15.16.83.87%7c0%7c00000542-199705000-00016
http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?Link+Set+Ref=00000542-199705000-00016|00005088_1993_79_742_francel_cerebrospinal_%7c00000542-199705000-00016%23xpointer%28id%28R7-16%29%29%7c1106020%7chttp%3a%2f%2facs.tx.ovid.com%2facs%2f.ccd906fbb0d5d1e2fe78c9d6280c7073981935f350d8b92c099d1cc211dbeb2c9b2959687d4195ddbb79cfd01aac3819062b6ab2eca5625cd4b479336bb9254ca05849ce6cd91a958d.gif%7covftdb%7c&P=67&S=EGMIFPDIGODDLLMKMCHLLANKKCPPAA00&WebLinkReturn=Full+Text%3dL%7cS.sh.15.16.83.87%7c0%7c00000542-199705000-00016
http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?Link+Set+Ref=00000542-199705000-00016|00005088_1993_79_742_francel_cerebrospinal_%7c00000542-199705000-00016%23xpointer%28id%28R7-16%29%29%7c60%7chttp%3a%2f%2facs.tx.ovid.com%2facs%2f.14038a58de48ffa86f4ee5c84b99ffb3634b4b40918581081964493cf03a9948ecbddf0655fc0acf8b.gif%7covftdb%7c&P=67&S=EGMIFPDIGODDLLMKMCHLLANKKCPPAA00&WebLinkReturn=Full+Text%3dL%7cS.sh.15.16.83.87%7c0%7c00000542-199705000-00016
http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?Link+Set+Ref=00000542-199705000-00016|00005088_1993_79_742_francel_cerebrospinal_%7c00000542-199705000-00016%23xpointer%28id%28R7-16%29%29%7c60%7chttp%3a%2f%2facs.tx.ovid.com%2facs%2f.14038a58de48ffa86f4ee5c84b99ffb3634b4b40918581081964493cf03a9948ecbddf0655fc0acf8b.gif%7covftdb%7c&P=67&S=EGMIFPDIGODDLLMKMCHLLANKKCPPAA00&WebLinkReturn=Full+Text%3dL%7cS.sh.15.16.83.87%7c0%7c00000542-199705000-00016
http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?Link+Set+Ref=00000542-199705000-00016|00003702_1994_130_337_saganova_administration_%7c00000542-199705000-00016%23xpointer%28id%28R8-16%29%29%7c1106020%7chttp%3a%2f%2facs.tx.ovid.com%2facs%2f.ccd906fbb0d5d1e2fe78c9d6280c7073981935f350d8b92c099d1cc211dbeb2c9b2959687d4195ddbb79cfd01aac3819062b6ab2eca5625cd4b479336bb9254ca05849ce6cd91a958d.gif%7covftdb%7c&P=68&S=EGMIFPDIGODDLLMKMCHLLANKKCPPAA00&WebLinkReturn=Full+Text%3dL%7cS.sh.15.16.83.87%7c0%7c00000542-199705000-00016
http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?Link+Set+Ref=00000542-199705000-00016|00003702_1994_130_337_saganova_administration_%7c00000542-199705000-00016%23xpointer%28id%28R8-16%29%29%7c60%7chttp%3a%2f%2facs.tx.ovid.com%2facs%2f.14038a58de48ffa86f4ee5c84b99ffb3634b4b40918581081964493cf03a9948ecbddf0655fc0acf8b.gif%7covftdb%7c&P=68&S=EGMIFPDIGODDLLMKMCHLLANKKCPPAA00&WebLinkReturn=Full+Text%3dL%7cS.sh.15.16.83.87%7c0%7c00000542-199705000-00016
http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?Link+Set+Ref=00000542-199705000-00016|00000542_1994_81_1493_simpson_intrathecal_%7c00000542-199705000-00016%23xpointer%28id%28R9-16%29%29%7c10%7chttp%3a%2f%2facs.tx.ovid.com%2facs%2f.5c103e04ef61e5550ce593f7adca05af0334ad3d6d38a1f400230673b342cfb54bea84c4ae6dba622ed2fc4eb4096d3967.gif%7covftdb%7c00000542-199412000-00025&P=69&S=EGMIFPDIGODDLLMKMCHLLANKKCPPAA00&WebLinkReturn=Full+Text%3dL%7cS.sh.15.16.83.87%7c0%7c00000542-199705000-00016
http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?Link+Set+Ref=00000542-199705000-00016|00000542_1994_81_1493_simpson_intrathecal_%7c00000542-199705000-00016%23xpointer%28id%28R9-16%29%29%7c10%7chttp%3a%2f%2facs.tx.ovid.com%2facs%2f.5c103e04ef61e5550ce593f7adca05af0334ad3d6d38a1f400230673b342cfb54bea84c4ae6dba622ed2fc4eb4096d3967.gif%7covftdb%7c00000542-199412000-00025&P=69&S=EGMIFPDIGODDLLMKMCHLLANKKCPPAA00&WebLinkReturn=Full+Text%3dL%7cS.sh.15.16.83.87%7c0%7c00000542-199705000-00016
http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?Link+Set+Ref=00000542-199705000-00016|00000542_1994_81_1493_simpson_intrathecal_%7c00000542-199705000-00016%23xpointer%28id%28R9-16%29%29%7c1106020%7chttp%3a%2f%2facs.tx.ovid.com%2facs%2f.ccd906fbb0d5d1e2fe78c9d6280c7073981935f350d8b92c099d1cc211dbeb2c9b2959687d4195ddbb79cfd01aac3819062b6ab2eca5625cd4b479336bb9254ca05849ce6cd91a958d.gif%7covftdb%7c00000542-199412000-00025&P=69&S=EGMIFPDIGODDLLMKMCHLLANKKCPPAA00&WebLinkReturn=Full+Text%3dL%7cS.sh.15.16.83.87%7c0%7c00000542-199705000-00016
http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?Link+Set+Ref=00000542-199705000-00016|00000542_1994_81_1493_simpson_intrathecal_%7c00000542-199705000-00016%23xpointer%28id%28R9-16%29%29%7c60%7chttp%3a%2f%2facs.tx.ovid.com%2facs%2f.14038a58de48ffa86f4ee5c84b99ffb3634b4b40918581081964493cf03a9948ecbddf0655fc0acf8b.gif%7covftdb%7c00000542-199412000-00025&P=69&S=EGMIFPDIGODDLLMKMCHLLANKKCPPAA00&WebLinkReturn=Full+Text%3dL%7cS.sh.15.16.83.87%7c0%7c00000542-199705000-00016
http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?Link+Set+Ref=00000542-199705000-00016|00004647_1992_12_877_michenfelder_hypothermia_%7c00000542-199705000-00016%23xpointer%28id%28R11-16%29%29%7c1106020%7chttp%3a%2f%2facs.tx.ovid.com%2facs%2f.ccd906fbb0d5d1e2fe78c9d6280c7073981935f350d8b92c099d1cc211dbeb2c9b2959687d4195ddbb79cfd01aac3819062b6ab2eca5625cd4b479336bb9254ca05849ce6cd91a958d.gif%7covftdb%7c&P=71&S=EGMIFPDIGODDLLMKMCHLLANKKCPPAA00&WebLinkReturn=Full+Text%3dL%7cS.sh.15.16.83.87%7c0%7c00000542-199705000-00016
http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?Link+Set+Ref=00000542-199705000-00016|00004647_1992_12_877_michenfelder_hypothermia_%7c00000542-199705000-00016%23xpointer%28id%28R11-16%29%29%7c60%7chttp%3a%2f%2facs.tx.ovid.com%2facs%2f.14038a58de48ffa86f4ee5c84b99ffb3634b4b40918581081964493cf03a9948ecbddf0655fc0acf8b.gif%7covftdb%7c&P=71&S=EGMIFPDIGODDLLMKMCHLLANKKCPPAA00&WebLinkReturn=Full+Text%3dL%7cS.sh.15.16.83.87%7c0%7c00000542-199705000-00016
http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?Link+Set+Ref=00000542-199705000-00016|00000542_1984_61_434_crosby_pentobarbital_%7c00000542-199705000-00016%23xpointer%28id%28R12-16%29%29%7c10%7chttp%3a%2f%2facs.tx.ovid.com%2facs%2f.5c103e04ef61e5550ce593f7adca05af0334ad3d6d38a1f400230673b342cfb54bea84c4ae6dba622ed2fc4eb4096d3967.gif%7covftdb%7c00000542-198410000-00012&P=72&S=EGMIFPDIGODDLLMKMCHLLANKKCPPAA00&WebLinkReturn=Full+Text%3dL%7cS.sh.15.16.83.87%7c0%7c00000542-199705000-00016
http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?Link+Set+Ref=00000542-199705000-00016|00000542_1984_61_434_crosby_pentobarbital_%7c00000542-199705000-00016%23xpointer%28id%28R12-16%29%29%7c1106020%7chttp%3a%2f%2facs.tx.ovid.com%2facs%2f.ccd906fbb0d5d1e2fe78c9d6280c7073981935f350d8b92c099d1cc211dbeb2c9b2959687d4195ddbb79cfd01aac3819062b6ab2eca5625cd4b479336bb9254ca05849ce6cd91a958d.gif%7covftdb%7c00000542-198410000-00012&P=72&S=EGMIFPDIGODDLLMKMCHLLANKKCPPAA00&WebLinkReturn=Full+Text%3dL%7cS.sh.15.16.83.87%7c0%7c00000542-199705000-00016
http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?Link+Set+Ref=00000542-199705000-00016|00000542_1984_61_434_crosby_pentobarbital_%7c00000542-199705000-00016%23xpointer%28id%28R12-16%29%29%7c60%7chttp%3a%2f%2facs.tx.ovid.com%2facs%2f.14038a58de48ffa86f4ee5c84b99ffb3634b4b40918581081964493cf03a9948ecbddf0655fc0acf8b.gif%7covftdb%7c00000542-198410000-00012&P=72&S=EGMIFPDIGODDLLMKMCHLLANKKCPPAA00&WebLinkReturn=Full+Text%3dL%7cS.sh.15.16.83.87%7c0%7c00000542-199705000-00016
http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?Link+Set+Ref=00000542-199705000-00016|00000542_1974_41_231_michenfelder_interdependency_%7c00000542-199705000-00016%23xpointer%28id%28R13-16%29%29%7c10%7chttp%3a%2f%2facs.tx.ovid.com%2facs%2f.5c103e04ef61e5550ce593f7adca05af0334ad3d6d38a1f400230673b342cfb54bea84c4ae6dba622ed2fc4eb4096d3967.gif%7covftdb%7c00000542-197409000-00004&P=73&S=EGMIFPDIGODDLLMKMCHLLANKKCPPAA00&WebLinkReturn=Full+Text%3dL%7cS.sh.15.16.83.87%7c0%7c00000542-199705000-00016
http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?Link+Set+Ref=00000542-199705000-00016|00000542_1974_41_231_michenfelder_interdependency_%7c00000542-199705000-00016%23xpointer%28id%28R13-16%29%29%7c1106020%7chttp%3a%2f%2facs.tx.ovid.com%2facs%2f.ccd906fbb0d5d1e2fe78c9d6280c7073981935f350d8b92c099d1cc211dbeb2c9b2959687d4195ddbb79cfd01aac3819062b6ab2eca5625cd4b479336bb9254ca05849ce6cd91a958d.gif%7covftdb%7c00000542-197409000-00004&P=73&S=EGMIFPDIGODDLLMKMCHLLANKKCPPAA00&WebLinkReturn=Full+Text%3dL%7cS.sh.15.16.83.87%7c0%7c00000542-199705000-00016
http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?Link+Set+Ref=00000542-199705000-00016|00000542_1974_41_231_michenfelder_interdependency_%7c00000542-199705000-00016%23xpointer%28id%28R13-16%29%29%7c60%7chttp%3a%2f%2facs.tx.ovid.com%2facs%2f.14038a58de48ffa86f4ee5c84b99ffb3634b4b40918581081964493cf03a9948ecbddf0655fc0acf8b.gif%7covftdb%7c00000542-197409000-00004&P=73&S=EGMIFPDIGODDLLMKMCHLLANKKCPPAA00&WebLinkReturn=Full+Text%3dL%7cS.sh.15.16.83.87%7c0%7c00000542-199705000-00016
http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?Link+Set+Ref=00000542-199705000-00016|00005362_1995_110_27_rokkas_neurotransmitter_%7c00000542-199705000-00016%23xpointer%28id%28R14-16%29%29%7c1106020%7chttp%3a%2f%2facs.tx.ovid.com%2facs%2f.ccd906fbb0d5d1e2fe78c9d6280c7073981935f350d8b92c099d1cc211dbeb2c9b2959687d4195ddbb79cfd01aac3819062b6ab2eca5625cd4b479336bb9254ca05849ce6cd91a958d.gif%7covftdb%7c&P=74&S=EGMIFPDIGODDLLMKMCHLLANKKCPPAA00&WebLinkReturn=Full+Text%3dL%7cS.sh.15.16.83.87%7c0%7c00000542-199705000-00016
http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?Link+Set+Ref=00000542-199705000-00016|00005362_1995_110_27_rokkas_neurotransmitter_%7c00000542-199705000-00016%23xpointer%28id%28R14-16%29%29%7c60%7chttp%3a%2f%2facs.tx.ovid.com%2facs%2f.14038a58de48ffa86f4ee5c84b99ffb3634b4b40918581081964493cf03a9948ecbddf0655fc0acf8b.gif%7covftdb%7c&P=74&S=EGMIFPDIGODDLLMKMCHLLANKKCPPAA00&WebLinkReturn=Full+Text%3dL%7cS.sh.15.16.83.87%7c0%7c00000542-199705000-00016
http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?Link+Set+Ref=00000542-199705000-00016|00005088_1982_56_511_oldfield_experimental_%7c00000542-199705000-00016%23xpointer%28id%28R15-16%29%29%7c1106020%7chttp%3a%2f%2facs.tx.ovid.com%2facs%2f.ccd906fbb0d5d1e2fe78c9d6280c7073981935f350d8b92c099d1cc211dbeb2c9b2959687d4195ddbb79cfd01aac3819062b6ab2eca5625cd4b479336bb9254ca05849ce6cd91a958d.gif%7covftdb%7c&P=75&S=EGMIFPDIGODDLLMKMCHLLANKKCPPAA00&WebLinkReturn=Full+Text%3dL%7cS.sh.15.16.83.87%7c0%7c00000542-199705000-00016
http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?Link+Set+Ref=00000542-199705000-00016|00005088_1982_56_511_oldfield_experimental_%7c00000542-199705000-00016%23xpointer%28id%28R15-16%29%29%7c60%7chttp%3a%2f%2facs.tx.ovid.com%2facs%2f.14038a58de48ffa86f4ee5c84b99ffb3634b4b40918581081964493cf03a9948ecbddf0655fc0acf8b.gif%7covftdb%7c&P=75&S=EGMIFPDIGODDLLMKMCHLLANKKCPPAA00&WebLinkReturn=Full+Text%3dL%7cS.sh.15.16.83.87%7c0%7c00000542-199705000-00016
http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?Link+Set+Ref=00000542-199705000-00016|00000542_1995_83_325_wass_histopathology_%7c00000542-199705000-00016%23xpointer%28id%28R16-16%29%29%7c10%7chttp%3a%2f%2facs.tx.ovid.com%2facs%2f.5c103e04ef61e5550ce593f7adca05af0334ad3d6d38a1f400230673b342cfb54bea84c4ae6dba622ed2fc4eb4096d3967.gif%7covftdb%7c00000542-199508000-00013&P=76&S=EGMIFPDIGODDLLMKMCHLLANKKCPPAA00&WebLinkReturn=Full+Text%3dL%7cS.sh.15.16.83.87%7c0%7c00000542-199705000-00016
http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?Link+Set+Ref=00000542-199705000-00016|00000542_1995_83_325_wass_histopathology_%7c00000542-199705000-00016%23xpointer%28id%28R16-16%29%29%7c1106020%7chttp%3a%2f%2facs.tx.ovid.com%2facs%2f.ccd906fbb0d5d1e2fe78c9d6280c7073981935f350d8b92c099d1cc211dbeb2c9b2959687d4195ddbb79cfd01aac3819062b6ab2eca5625cd4b479336bb9254ca05849ce6cd91a958d.gif%7covftdb%7c00000542-199508000-00013&P=76&S=EGMIFPDIGODDLLMKMCHLLANKKCPPAA00&WebLinkReturn=Full+Text%3dL%7cS.sh.15.16.83.87%7c0%7c00000542-199705000-00016
http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?Link+Set+Ref=00000542-199705000-00016|00000542_1995_83_325_wass_histopathology_%7c00000542-199705000-00016%23xpointer%28id%28R16-16%29%29%7c60%7chttp%3a%2f%2facs.tx.ovid.com%2facs%2f.14038a58de48ffa86f4ee5c84b99ffb3634b4b40918581081964493cf03a9948ecbddf0655fc0acf8b.gif%7covftdb%7c00000542-199508000-00013&P=76&S=EGMIFPDIGODDLLMKMCHLLANKKCPPAA00&WebLinkReturn=Full+Text%3dL%7cS.sh.15.16.83.87%7c0%7c00000542-199705000-00016
http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?Link+Set+Ref=00000542-199705000-00016|00007670_1980_11_200_zivin_reproducible_%7c00000542-199705000-00016%23xpointer%28id%28R17-16%29%29%7c10%7chttp%3a%2f%2facs.tx.ovid.com%2facs%2f.5c103e04ef61e5550ce593f7adca05af0334ad3d6d38a1f400230673b342cfb54bea84c4ae6dba622ed2fc4eb4096d3967.gif%7covftdb%7c00007670-198003000-00015&P=77&S=EGMIFPDIGODDLLMKMCHLLANKKCPPAA00&WebLinkReturn=Full+Text%3dL%7cS.sh.15.16.83.87%7c0%7c00000542-199705000-00016
http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?Link+Set+Ref=00000542-199705000-00016|00007670_1980_11_200_zivin_reproducible_%7c00000542-199705000-00016%23xpointer%28id%28R17-16%29%29%7c10%7chttp%3a%2f%2facs.tx.ovid.com%2facs%2f.5c103e04ef61e5550ce593f7adca05af0334ad3d6d38a1f400230673b342cfb54bea84c4ae6dba622ed2fc4eb4096d3967.gif%7covftdb%7c00007670-198003000-00015&P=77&S=EGMIFPDIGODDLLMKMCHLLANKKCPPAA00&WebLinkReturn=Full+Text%3dL%7cS.sh.15.16.83.87%7c0%7c00000542-199705000-00016
http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?Link+Set+Ref=00000542-199705000-00016|00007670_1980_11_200_zivin_reproducible_%7c00000542-199705000-00016%23xpointer%28id%28R17-16%29%29%7c1106020%7chttp%3a%2f%2facs.tx.ovid.com%2facs%2f.ccd906fbb0d5d1e2fe78c9d6280c7073981935f350d8b92c099d1cc211dbeb2c9b2959687d4195ddbb79cfd01aac3819062b6ab2eca5625cd4b479336bb9254ca05849ce6cd91a958d.gif%7covftdb%7c00007670-198003000-00015&P=77&S=EGMIFPDIGODDLLMKMCHLLANKKCPPAA00&WebLinkReturn=Full+Text%3dL%7cS.sh.15.16.83.87%7c0%7c00000542-199705000-00016
http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?Link+Set+Ref=00000542-199705000-00016|00007670_1980_11_200_zivin_reproducible_%7c00000542-199705000-00016%23xpointer%28id%28R17-16%29%29%7c60%7chttp%3a%2f%2facs.tx.ovid.com%2facs%2f.14038a58de48ffa86f4ee5c84b99ffb3634b4b40918581081964493cf03a9948ecbddf0655fc0acf8b.gif%7covftdb%7c00007670-198003000-00015&P=77&S=EGMIFPDIGODDLLMKMCHLLANKKCPPAA00&WebLinkReturn=Full+Text%3dL%7cS.sh.15.16.83.87%7c0%7c00000542-199705000-00016


Ovid: Mild and Moderate Hypothermia Provide Better Protection than a...n Dose of Thiopental against Ischemic Spinal Cord Injury in Rabbits.

 

Copyright (c) 2000-2007 Ovid Technologies, Inc. 

Version: OvidSP_UI01.01.02, SourceID 35095

http://ovidsp.tx.ovid.com/spb/ovidweb.cgi (11 of 11) [6/2/2008 5:22:37 PM]

http://www.ovid.com/

	ovid.com
	Ovid: Mild and Moderate Hypothermia Provide Better Protection than a Burst-suppression Dose of Thiopental against Ischemic Spinal Cord Injury in Rabbits.


	EHEEPLLCBJNLICJMKADAJOFEKFNEKMJM: 
	form1: 
	x: 
	f1: EGMIFPDIGODDLLMKMCHLLANKKCPPAA00
	f2: Full Text=L|S.sh.15.16.83.87|0|00000542-199705000-00016
	f3: L|S.sh.15.16.83.87|0|00000542-199705000-00016





