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Role of nitric oxide synthase and cyclooxygenase2 on cyclophosphamide­
induced cystitis, in rats 
Beatriz E Linares1, Luigi X Cubeddu2, Anna B Alfieri1• 1Universidad Central 
de Venezuela, Postgrado de Farrnacologfa, Los Chaguaramos, Caracas, Distrito 
Federal 1040 Venezuela, 2Nova Southeastern University, Ft.Lauderdale, Florida 
The role of inducible nitric oxide synthase(iNOS) and of 
cyclooxigenase2(COX2) on the pathogenesis of cyclophosphamide(CYP)­
induced cystitis was investigated in rats. CYP induced marked cystitis with 
plasma protein extravasation(PPE). Rats received one of these treatments: 
a)saline; b)CYP 75 mg/kg; c)CYP+methylthiourea (MITIJ,!Omg/Kg; 2 doses, 
30min before and 3hrs after CYP);d) meloxicam(MEL,!Omg/kg 12hrs before 
CYP and 5 mg/kg 30min before CYP); e)Rofecoxib(ROF,15mg/kg, 30min 
before CYP)and g)CYP+MITU+MEL. Bladder-PPE was measured by Evans 
blue technique,6hrs after CYP. 
Results (PPE as µgEB/g tissue): •••p<0.0001; ••p<0.005 to CYP alone 
Control:30±2.5; CYP:328±30.5; CYP+MITIJ:51±15.9 •••; CYP+MEL: 
166±30.5** CYP+ROF: 290±73.0; CYP+MITIJ+MEL:84±25.o••• 
We have previously sliown that blockade of NKI receptors ameliorate CYP­
induced cystitis. Increased NO formation due to iNOS induction seems to be the 
major factor producing the inflammatory changes. Inhibition of COX also 
protects; a combination of the iNOS inhibitor plus MEL, did not further enhance 
the effects of the iNOS inhibitor. These results suggest that activation of NKI 
receptors by sP and/or increases in NO production may stimulate COX activity 
contributing to inflammation. The greater protection of MEL over ROF suggests 
that COX! may also play a role. 
Partially financed by COCH 06.10.4492.99 

133.13 

Sodium nitroprusside up-regulates heme oxigenase-1 via protein kinase A 
pathway in RAW 264.7 cells 
Young Jin Kang, Young Shin Ko, Min Kyu Park, Young Soo Lee, Han Geuk 
Seo, Ki Churl Chang. Gyeongsang National University, 92 Chilamdong Dept 
Pharrnacol Coll Med., Jinju, Gyeongnam 660-751 Korea, Republic of 
Heme oxygenase (HO) is the rate-limiting enzyme of heme degradation, and its 
induction is considered to be protective against oxidative stress. Sodium 
nitroprusside (SNP) is generally used as NO donor in many experiments. NO 
directly activates the effector cells and/or produces cGMP in the target cells 
which, in tum, elicits biological actions. In macrophage cells, the inyolvement of 
cyclic nucleotides in the induction of HO is not entirely clear. The aim of the 
present study was to know the signal(s) involved in the induction of HO-I by 
SNP in RAW 264. 7 cells. SNP induced time- and concentration-dependent HO-I 
expression, in which optimal condition was showed as 500 µM SNP and 6 h 
incubation time. Expression of HO-I mRNA by SNP was inhibited by PKA 
inhibitor, H89 (30 µM) but not soluble guanylate cyclase inhibitor, L Y83583 (30 
µM), indicating that cGMP is not involved in inducing HO. Forskolin and 
isoproterenol, concentration-dependently, up-regulated HO-I protein which was 
inhibited by H89 and propranolol, respectively, confirming that cAMP plays a 
crucial role in the induction of HO-I expression in RAW 264.7 cells. Not 
deferoxamine, iron chelator, but carboxy-PTIO, NO scavenger, partially blocked 
HO- I protein expression, suggesting that NO may not be the sole factor 
contributing HO induction by SNP. We concluded that SNP transcriptionally 
regulates HO-I expression via PKA pathways, which requires further 
investigation. 
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Interspecies Dosimetry Models for Pulmonary Pharmacology 
TEDDY MARTONEN1, Jeffry D Schroeter, John S Fleming3• 1U.S. 
ENVIRONMENTAL PROTECTION AGENCY, ERC (MD-66), 86 T.W. 
ALEXANDER DRIVE, RESEARCH TRIANGLE PARK, NC 27711, 
2University ofNorth Carolina, Chapel Hill, NC, 3Southarnpton General Hospital, 
Southampton, United Kingdom 
Inhalation exposures tests with surrogate animals can be performed to estimate 
the therapeutic effects of pharrnacologic drugs. However, it is difficult to 
extrapolate the findings of animal tests to human conditions. In this work, 
interspecies dosimetry models especially designed for implementation with 
pharmaceutical protocols are presented. The mathematical model was tested with 
data from surrogate (rat) simulations, and theoretical predictions agreed well 
with experimental particle deposition measurements. For human subjects, 
appropriate algorithms for morphologies and ventilatory parameters were used as 
subroutines in the validated model. We conducted a comprehensive series of 
interspecies computer simulations describing the behavior of inhaled aerosols. 
By a priori determining the laboratory conditions necessary for animals tests to 

accu~tely mimic human conditions, the use of interspecies models is very cost 
effective. We propose, therefore, that models be actively integrated into 
pulmonary pharmacology studies. . _ 
Disclaimer: This is an abstract of a proposed presentation and docs not 
necessarily reflect EPA policy. 
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A novel cysteinyl-leukotriene functional receptor in the human lung. 
Charles Brink1, L Walch1, X. Norel 1, M. Back2, J-P. Gascard1, S-E. Dahlen2 
1CNRS UMR ~604, Faculte de Medecine Necker 156 rue Vauqirard, Paris, Pari~ 
75015 France, Karolinska Inst, Stockholm, S Sweden 

Cysteinyl-leukotrienes (cys-LTs) are known to contract muscle 
preparat_ions by activation of either CysLT1 or CysLT2 receptors. CysLT1 
antagon1Sts (MK571 and ICI198615) do not block the cys-LT contractions in 
human pulmonary veins. There is little information on antagonism of cys-LT 
contractions in human pulmonary arterial preparations (HP A). The aim of this 
study was to characterize the CysLT receptors in HPA. HPA ring preparations 
where the endothelium had been removed, were set up in organ baths ()Omli 
containing Tyrode's solution and indomethacin (INDO, l.7µM). Concentration­
effect curves were produced with either LTC4, LTD4 or LTE4 in the absence 
(control) or presence of either MKS71 (lµM; 30min), ICl198615 (lµM; 30min) 
or BAYu9773 (3µM; 30min). The pEC50 values were calculated (-log M ofEC50 
value) and pK8 values were determined for the antagonists. 

LTC4 and LTD4 were equipotent in contracting HPA (pEC10, 7.61±0.07 
and 7.96±0.09, respectively, n=20-22 lung samples). LTE4 did not contract 
HPA LTC4 contractions were antagonized by MK571 (pKe':'7.02±0.36) 
ICl198615 (pKe=720±0.38) and BAYu9773 (pKe=6.26±0.26). These 
antagonists did not modify the L T04-induccd contractions. The findings suggest 
the presence ofa CysLT1 receptor with low affinity for CysLT1 antagonists and 
a CysLT3 receptor on HPA. 

134.3 

DIFFERENCES IN BIO ELECTRIC RESPONSES TO 
HYPEROSMOLARITY IN EPITIIELIUM OF FRESH TRACHEAL 
SEGMENTS (FE) AND AIR-LIQUID INTERFACE EPITIIELIAL CELL 
CULTURES (CE) FROM GUINEA PIGS. 
Jeffrey S. Fedan1, D. Wu1, M.R Van Scott2. 1National Inst for Occupational 
Safety & Health, 1095 Willowdale Road, Morgantown, WV 26505, 2East 
CMolina Univ., Greenville, NC 
In guinea-pig perfused trachea preparations, application of methacholine (MCh) 
to the serosal surface elicits contraction of the airway smooth· muscle. 
Increasing the tonicity of the modified Krebs-Henseleit solution (MKHS) 
bathing the epithelium with D-mannitol (D-M) causes an epithelium-dependent 
relaxation. In this study, we compared bioelectric responses of FE and CE (30% 
ciliated cells) to these agents using Ussing chambers. When applied to the 
serosal surface of FE, MCh (3 I 0-7 M) elicited a smooth, monotonic increase in 
short circuit current (lsc). The subsequent addition of D-M (0.27 - 266.8 mosM 
added) to the mucosa! MKHS of FE elicited D-M concentration-dependent 
decreases in Isc. In contrast to responses of FE, CE responded to the serosal 
application of MCh with a rapid, transient increase in Isc, which was followed 
by a sustained plateau. Als_o in contrast to responses of FE, cumulative 
increases in osmolarity with D-M (0.27-84.3 mosM) added to the mucosa! 
compartment led to increases in lsc, but further increasing the osmolarity(84.3-
266.8 mosM) decreased Isc and decreased transepithelial resistance 
concomitantly. The change in the responses of CE might reflect the absence of 

· released or constitdtive substances in the airway wall, or a phenotypic 
modification occurring under culture conditions. Source of research support: 
NIOSH 

134.4 

Mexiletine inhibits pharmacological actions of salbutamol through 
blockade of !Jradrenocepton in' bovine tracheal smooth muscle · 
Tsutomu Nakahara, Yuko Kubota, Kenji Sakamoto, Hiroshi Moriuchi, 
Motonari Yunoki, Kunio Ishii. Dept Mol Pharrnacol, 5-9-1 Shirokane, Minato­
ku, Tokyo 108-8641 Japan 
Mexiletine, a class lb antiarrhythmic drug, has been shown to prevent the 
irritant-induced bronchoconstriction, however, the effect of this drug on the 
airway smooth muscle has not yet been investigated intensively. In this study, 
we examined the effect of mexiletine on tension and salbutamol- and forskolin­
induced relaxant responses of bovine tracheal smooth muscle contracted with 
methacholine (0.3 µM). Mexiletine (5-500 µM) concentration-dependently 
attenuated the salbutarnol-induced relaxation and accumulation of adenosine 
3',5'-cyclic monophosphate. On the other hand, mexiletine did not affect the 
forskolin-induced responses. In radioligand binding experiments, mexiletine 
concentration-dependently displaced the specific binding of [1 251]-cyanopindolol 
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