
REPORT DOCUMENTATION PAGE 
Form Approved 
OMB No. 0704-0188 

Pubic reporting burton for thks collection of Information I» estimated to averaga 1 hour per response, Including the time for reviewing Instructions, searching data sources, 
gathering and maintaining the data needed, and compbthg and reviewing the colectlon of tafcrmatlon. Send comments regarding this burden esumate or any other aspect of this collection 
of Information rrckidhg suggestions for reducing this burden to Washington Headquarters Service. Directorate for Information Operations and Reports, 
1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302, and to the Office of Management and Budget, 
Paperwork Reductbn Project (0704-0188) Washington, DC 20503. 
PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS.  

1. REPORT DATE (DD-MM-YYYY) 

10/01/01 
2. REPORT BAWfypg, 

 'Final 
3. DATES COVERED (From - To) 

1Oct98-31Dec7000 
4. TITLE AND SUBTITLE 

Gender Difference in Immune Defense Mechanisms: 
Potential application to the management of combat 
associated major trauma 

Sa. CONTRACT NUMBER 

N/A 
5b. GRANT NUMBER 

N00014-98-1-0460 
5c. PROGRAM ELEMENT NUMBER 

0603706 
6. AUTHOR(S) 

Spitzer, Judy A., Ph.D. 

5d. PROJECT NUMBER 

99PR077253-00 
5e. TASK NUMBER 

1310 
5f. WORK UNIT NUMBER 

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 

Louisiana State University Health Sciences Center 
433 Bolivar Street 
New Orleans, Louisiana 70112 

8. PERFORMING ORGANIZATION 
REPORT NUMBER 

410-22-5111 

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 

Office of Naval Research 
Ballston Center Tower One 
800 North Quincy Street 
Arlington, Virginia 22217-5660 

10. SPONSOR/MONITOR'S ACRONYM(S) 

ONR 
11. SPONSORING/MONITORING 

AGENCY REPORT NUMBER 

12. DISTRIBUTION AVAILABILITY STATEMENT  QJSTRIBUTION STATEMENT A 

Unlimited distribution Approved for Public Release 
Distribution Unlimited 

13. SUPPLEMENTARY NOTES 
N/A 

14. ABSTRACT 

See Attached 

20010124 163 
15. SUBJECT TERMS 

NF-KB activation, LPS tolerance and ethanol, hepatic NO production and gene expression, 
gender dependence 

16. SECURITY CLASSIFICATION OF: 
s. REPORT 

u 
b. ABSTRACT      c. THIS PAGE 

u u 

17. LIMITATION OF 
ABSTRACT 

uu 

18. NUMBER 
OF PAGES 

19a. NAME OF RESPONSIBLE PERSON 

Dr. Judy A. Spitzer 
19b. TELEFONE NUMBER (Include are* code) 

(504) 568-6175 
Standard Form 298 (Rev. 8-98) 
Prescribed by ANSI-Sid 239-18 



ABSTRACT 

Nuclear factor-kappaB (NF-KB) plays an important role in 
regulating the expression of a variety of rapid response genes 
involved in the coordinated response to inflammation, injury 
and sepsis. The inducible nitric oxide synthase (iNOS) is 
primarily regulated by transcriptional mechanisms and 
activation of NF-KB by pro-inflammatory mediators (e.g. LPS) 
plays a pivotal role in the process. We have investigated NF- 
KB activation by LPS in Kupffer cells of LPS tolerant and non- 
tolerant male and female rats. In addition we have studied 
the modulation of hepatic nitric oxide production by LPS 
tolerance and ethanol, and the gender dependence of redox 
balance (as assessed by GSH and GSSG assay) in Kupffer cells 
of LPS tolerant rats. Finally we have also studied sexual 
dimorphism of gene expression pursuant to NF-KB activation, 
in cross-tolerance between acute -ethanol and LPS. Gender 
dependent modulation of iNOS mRNA and COX-2 mRNA expression by 
LPS and ethanol was shown in liver cells. The results of all 
of these studies, as documented by the attached full paper and 
4 abstracts demonstrate that the better maintained redox 
balance in Kupffer cells of tolerant female rats , the 
differences in the LPS-tolerance-induced alteration in the 
ethanol effect on nitric oxide production may have 
significance as a protective mechanism in females against 
potential oxidative cell injury. 
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OBJECTIVES: To delineate some of the gender-related influences 
on NF-KB-mediated immediate responses to traumatic injuries 
that may well occur in a combat associated setting; to test 
the hypothesis that therapeutic responses to traumatic injury 
are modulated in a gender-dependent fashion both in the 
mediation of NF-KB activation and in the subsequent alteration 
in gene expression in relevant cells integrating host defense. 

APPROACH: The basic approach involves parallel experiments in 
age-matched male and female rats subjected to identical 
treatments. This approach was to serve our ultimate goal to 
provide improved combat casualty care by identifying steps in 
the initial response to trauma and injury, that could be 
targeted for therapeutic interventions. Tests and evaluation 
included investigating NF-KB activation by LPS in Kupffer 
cells of LPS tolerant and non-tolerant rats. The modulation 
of hepatic nitric oxide production by LPS tolerance and 
ethanol, redox balance (as assessed by GSH and GSSG assay) in 
Kupffer cells of LPS tolerant rats. Finally, sexual 
dimorphism of gene expression was also studied in terms of 
iNOS mRNA and COX-2 mRNA expression as impacted by LPS and 
ethanol in liver cells. 

ACCOMPLISHMENT: Our investigations have demonstrated the 
gender dependence of NF-KB activation by LPS and LPS tolerance 
in various liver cells as well as hepatic nitric oxide 
production and redox balance. 

CONCLUSION: Sexual dimorphism plays a role in several hepatic 
immune defense mechanism such as LPS-induced NF-KB activation, 
nitric oxide production and subsequent alteration in 
appropriate gene expression. LPS tolerance, alone or combined 
with ethanol intoxication also modulates these parameters in 
a gender-dependent fashion. 



SIGNIFICANCE; The results of our studies in male and female 
rats subjected to LPS treatment and/or ethanol intoxication 
revealed that the gender-related differences in these 
mechanisms are of potential significance as a protective 
measure in females against oxidative cell injury in the liver. 
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