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Background

&Mortality reported for dogs with Immune-mediated
hemolytic anemia (IMHA) ranges from 29-70%.

&IMHA dogs are in a hypercoagulable state and often
die from thromboembolic complications.

&Current therapies are marginally effective at
managing thrombotic risk.

Hypothesis

Downstream effects of hemolysis deplete NO
and predispose to thromboembolic
complication:

ﬁ\mong dogs with IMHA there will be an Inverse
correlation between cell-free Hgb and NO

ﬁ)ogs with high levels of arginase will be depleted of
serum arginine

ﬁ)ogs with low levels of NO will be at the greatest risk for
thromboembolic complication

ﬁ\rginine supplementation may be an inexpensive and
effective treatment option for avoiding thromboembolic
complication during IMHA case management

Methods

ﬁerum NO measured by conversion to nitrite then monitoring of
colorimetric reaction with the Griess reagent.

ﬁell-f ree “Hgb was Htraken-ias
hematology system. Hemolysis index was also examined.

ﬁerum arginase activity was monitored by measuring urea
production from arginine substrate using a colorimetric reaction.

ﬁerum arginine and ornithine were measured with the help of
University of California, Davies Amino Acid Laboratory.

fMHA cases selected based on presence of anemia plus
spherocytes or no other clinical basis for anemia plus clinical
diagnosis. Controls were selected from dogs undergoing surgical
procedures without evidence of liver or blood diseases.
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-igure 3. For dogs with IMHA, no significant correlation was seen
netween of goH g &nd serum NO. Additionally there was no correlation
netween NO levels and either arginase or hemolysis index (data not
shown).

Figure 1: Proposed model for limited bioavailability of Nitric oxide following erythrocyte lysis in IMHA. Release of
free hemoglobin scavenges nitric oxide, converting it to methemoglobin and nitrate. Release of arginase 1 diverts
NO precursor arginine to urea and ornithine rendering it useless in NO production. Without NO, hemostatic function
IS compromised and patients are at risk for thrombosis.!
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Figure 2: Comparison of @oH g lserum NO, hemolysis index and serum arginase levels among IMHA and control
patients. Arginase levels were significantly increased in IMHA patents compared to controls (p = 0.005)

! Figure adapted from Reiter et al., Cell-free hemoglobin limits nitric oxide bioavailability in sickle-cell disease, Nature Medicine, 2002.

Discussion and Conclusions
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different between IMHA and control
groups
[\IO Is a volatile molecule
)fnstead, measure ability of IMHA serum to
consume NO substrate administered in vitro
f—lemolytic disease status at time of sampling likely
|l nfl uences oHgb | evel
)fMHA samples were obtained at different time
points during individual disease courses
)fdeal study population shows evidence of
thrombosis or elevated cell-free Hgb levels

]'Arginase levels were elevated In
IMHA group

ﬁerum arginine data is pending

ﬁuggests a clinical approach: randomized arginine
administration to IMHA patients

)ff our hypothesis Is valid, arginine will ameliorate
thromboembolic risk by providing substrate for NO
generation thereby restoring hemostatic function
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