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	Key points
· Mechanisms for GI injury with NSAID theories:
· Reduction of prostaglandin synthesis by inhibition of COXs
· Oxygen free radical-mediated lipid peroxidation
· Nitric oxide production
· Altered permeability of gastric mucosal cells to hydrogen ions
· Uncoupling of oxidative phosphorylation in mitochondria and depletion of ATP
· Induction of platelet aggregation and neutrophil adherence in GI tract
· Increased leukotriene synthesisischemia and inflammation
· Carprofen caused sloughing of epithelial cellsloss of viability of these cells
· Carprofen and meloxicam both increased electrical conductance and permeability to mannitol, however meloxicam only in highly above therapeutic doses
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· Sepsis group: 43% mortality rate, average 2.9 days in hospital
· SIRS group: 25% mortality rate, average 2.1 days in hospital
· Significant results:
· Sepsis group higher band percentages than SIRS or control
· Sepsis group lower eosinophil count than control
· Sepsis and SIRS lower sodium and chloride than control
· Sepsis lower albumin than control and SIRS
· Sepsis lower calcium and ALT than control
· Sepsis higher total bilirubin than control
· Sepsis higher plasma TNF activity than control
· Sepsis greater number of cats with detectable IL-6 than SIRS and control
· Sepsis and positive correlation between nonsurvival and IL-1B activity and IL-6 concentration
· Sepsis and negative correlation between plasma chloride concentration and nonsurvival
· Sepsis/SIRS and positive correlation between IL-1B activity and nonsurvival
· Sepsis/SIRS and negative correlation between lymphocyte count, chloride concentration, protein concentration and survival
1. What were the SIRS criteria used for diagnosis in this paper?
a. Temp <100, >103.5, heartrate <140, >225, RR>40, WBC <5k >19.5K or >5% bands
2. Which was the only predictor of nonsurvival in septic patients?
a. Chloride
b. Sodium
c. Calcium
d. Albumin
3. What is the role of TNF in the inflammatory cascade?
a. Activation of secondary inflammation
i. Endothelial cell permeability
ii. Neutrophil release
iii. Expression of adhesion molecules
iv. Lymphocyte apoptosis
v. Acute phase protein production
vi. Pyrexia
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Key points
· Perfused vessel density, microvascular flow index, total vessel density, and proportion perfused vessels were all significantly lower during hemorrhagic shock compared to baseline
· Significant differences b/t time periods were also detected for several other macrocirculatory variables as well as the arterial/venous blood gas analysis
· There was not a significant change in systemic vascular resistance
· All those studied were significant predictors of PVD
· Heart rate and systemic oxygen extraction ratio were most predictive of PVD
· No difference between measures of microcirculation and macrocirulatory variables
Questions
1. Which of the following is not considered a potential limitation to the use of microcirculatory flow in veterinary patients according to this paper?
a. Obtaining quality images for assessment is limited by patient factors
b. Significant cost limits routine use of the machine
c. Time frame for analysis is approximately 1 hour
d. Significant learning curve to use machine
2. Which measured variables were most predictive of the microcirulatory flow
a. Heart rate and O2ER
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In vitro effect of carprofen and meloxicam on the
conductance and permeability to mannitol
and the histologic appearance of the gastric
mucosa of dogs

Merrin A. Hicks, BVSc, MVSc; Giselle L. Hosgood, BVSc, PhD; Timothy W. Morgan, DVM, PhD;
Catherine A. Briere, DVM; Rebecca S. McConnico, DVM, PhD

Objective—To evaluate the effects of carprofen and meloxicam on conductance and
permeability to mannitol and on the histologic appearance of sections of canine gastric
mucosa.

Sample—Gastric mucosa from 6 mature mixed-breed dogs.

Procedures—Sections of gastric mucosa were mounted in Ussing chambers, and carpro-
fen (40 or 400 ug/mL [CAR40 and CAR400, respectivelyl), meloxicam (8 or 80 pg/mL [MEL8
and MELS8O, respectivelyl), or no drug (controls) was added to the bathing solution. For all
sections, conductance was calculated every 15 minutes for 240 minutes and flux of manni-
tol was calculated for 3 consecutive 1-hour periods; histologic examination was performed
after the experiment. The area under the conductance-time curve for each chamber was
calculated. Values of conductance X time, flux of mannitol, and the frequency distribution of
histologic findings were analyzed for treatment effects.

Results—For CAR400- and MEL80-treated sections, conductance X time was significantly
higher than that for control and MEL8-treated sections. The effect of CAR40 treatment was
not different from that of any other treatment. Over the three 1-hour periods, mannitol flux
increased significantly in MEL80-, CAR40-, and CAR400-treated sections but not in MEL8-
treated or control sections. Major histologic changes including epithelial cell sloughing were
limited to the CAR400-treated sections.

Conclusions and Clinical Relevance—In the gastric mucosa of dogs, carprofen and
meloxicam increased in vitro conductance and permeability to mannitol. At a concentration
of 400 pg/mL, carprofen caused sloughing of epithelial cells. Carprofen and meloxicam ap-
pear to compromise gastric mucosal integrity and barrier function in dogs. (Am J Vet Res
2011;72:670-577)
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Clinical and immunologic assessment
of sepsis and the systemic inflammatory
response syndrome in cats

Amy E. DeClue, pvM, Ms, DAcVIM; Cherlene Delgado, bvm; Chee-hoon Chang, pvm; Claire R. Sharp, BvMs

Objective—To compare clinical findings and inflammatory mediator production among cats
with sepsis, cats with noninfectious systemic inflammatory response syndrome (SIRS),
and healthy cats.

Design—Case-control study.
Animals—Cats with sepsis (n = 16) or SIRS (19) and 8 healthy control cats.

Procedures—Clinical variables were recorded for each cat, and plasma tumor necrosis fac-
tor (TNF) and interleukin (IL)-1B activities and I1-6 and CXC chemokine ligand (CXCL)-8 con-
centrations were determined at initial evaluation.

Results—Clinicopathologic abnormalities associated with sepsis in cats included a high band
neutrophil percentage, eosinopenia, hyponatremia, hypochloremia, hypoalbuminemia, hypocal-
cemia, and hyperbilirubinemia. When the sepsis and SIRS groups were compared, the only
significant differences in the CBC and plasma biochemical findings were band neutrophil per
centage and albumin concentration. Cats with sepsis had significantly greater plasma TNF
activity than did healthy cats and were more likely to have detectable concentrations of IL-6
than were cats with SIRS or healthy cats. Plasma IL-1B activity did not differ among groups,
and CXCL-8 was not detectable in most (32/43) cats. Mortality rate was not significantly
greater for cats with sepsis (7/16) than for cats with SIRS (5/19). Plasma IL-1p activity and
11:6 and chloride concentrations were the only variables correlated with nonsurvival in the
sepsis group.

Conclusions and CIi I Relevance—Cats with sepsis may have various clinicopatho-
logic abnormalities but are more likely to have a high band neutrophil percentage and
hypoalbuminemia than cats with noninfectious SIRS. Plasma interleukin-1B activity and
plasma IL-6 and chloride concentrations may be useful prognostic biomarkers for septic
cats. (J Am Vet Med Assoc 2011;238:890-897)
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Assessment of microcirculatory changes by use
of sidestream dark field microscopy during
hemorrhagic shock in dogs

Ann M. Peruski, DVM, MS, and Edward S. Cooper, VMD, MS

Objective—To directly assess microcirculatory changes associated with induced hemor
rhagic shock by use of sidestream dark field microscopy (SDM) and correlate those values
with concurrently measured macrovascular and blood gas variables in healthy anesthetized
dogs.

Animals—12 adult dogs.

Procedures—Dogs were anesthetized and splenectomized. Instrumentation and catheter
ization were performed for determination of macrohemodynamic and blood gas variables.
Hemorrhagic shock was induced via controlled hemorrhage to a mean arterial blood pres-
sure (MAP) of 40 mm Hg. Dogs were maintained in the shock state (MAR 35 to 45 mm Hg)
for 60 minutes. An SDM device was used to image microcirculation of buccal mucosa, and
vascular analysis software was used to determine microcirculatory variables. These values
were compared with other cardiovascular and blood gas variables to determine correlations.

Results—Following hemorrhage, there was a significant decrease in microvascular vari-
ables (mean + SD), including proportion of perfused vessels (82.77 + 8.32% vs 5721 +
28.83%), perfused vessel density (14.86 + 2.64 mm/m? vs 6.66 + 4.756 mm/m?), and micro-
vascular flow index (2.54 + 0.52 vs 1.59 + 0.85). Perfused vessel density individually cor-
related well with macrovascular variables, with heart rate (zero order, partial correlation, and
part correlation coefficients = -0.762, —0.884, and —0.793, respectively) and oxygen extrac-
tion ratio (~0.734, -0.832, and -0.746, respectively) being the most important predictors.

Conclusions and Clinical Relevance—SDM allowed real-time imaging of the microvas-
culature and has potential as an effective tool in experimental and clinical applications for
monitoring microcirculatory changes associated with hemorrhagic shock and resuscitation
in dogs. (Am J Vet Res 2011,72:438-445)
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