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Progesterone effects in the brain microcirculation
after TBI : How do standard osmotherapies com-
pare ?
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[Background]

(HTS) are osmotherapies used routinely to manage

Mannitol (MTL) and hypertonic saline

severe traumatic brain injury (TBI) and may also
possess immunomodulatory properties.

(PRO) reduces mortality after TBI and may also block

Progesterone

leukocyte (LEU) recruitment to the blood brain barrier
(BBB). We hypothesized that, after TBI,
osmotherapies block in vivo neutrophil recruitment to the
BBB to a lesser degree than PRO.

[Methods] To simulate severe TBI, 19 CD1 male mice
(30 g) underwent a 4 mm craniotomy and controlled
cortical impact (CCI : 3 mm impactor, 6.0 m/sec, | mm
depth) after placement of a jugular venous line.
Animals were randomized to repeated IV doses of
5%HTS, 20%MTL (+ normal saline [NS] to replace
hypovolemia due to diuretic effect) or NS only at 0, 5,
10, 22, 27 and 32 hours after TBI. PRO (16 mg/kg)
was administered IP at similar time intervals after TBI.
Sham animals underwent no CCI and no treatment. 32
hours after TBI, a cranial window was placed over a 2nd
ipsilateral craniotomy for in vivo observation by
intravital microscopy of pial LEUs rolling on EC. Brain
wet/dry (WTD) ratio assessed brain edema postmortem.
LEU/EC interactions were counted off line by a blinded
observer. Neurological recovery was assessed by the
standard Neurologic Severity Score (NSS) at each time
intervals. The Kruskal-Wallis test determined
significance (p<0.05).

[Results)
was significantly lower in MTL than PRO animals (795
£115 vs. 1,636 177 LEU/100 pm/min, p<0.05).

32 hours after TBI, in vivo leukocyte rolling
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LEU rolling in NS (1,170.3+51.9), HTS (1,340.2+
105.7) and sham (1,291.6+163.7) groups was similar
to that in PRO animals (P>0.05). 5 hours after TBI,
only sham (17.2+0.5) animals displayed greater NSS
score than NS (12.7+0.7, p<0.05).
MTL (13.2+0.9) and HTS (13.5%+0.5) animals did not
differ from that of PRO (14.3%0.8) counterparts.
Vascular permeability, brain WTD and body weight loss

NSS scores in

was similar in all groups.
[Conclusion])
LEU recruitment to the BBB better than PRO.
Beneficial effects of MTL in the management of TBI

Contrary to our hypothesis, MTL blocks

may be partly due to reduced brain leukocyte recruit-
HTS does not reduce BBB EC/LEU interactions.

Further study is needed to determine the optimal agent to

ment.

reduce ongoing post-TBI cerebral inflammation.
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