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To the Editor: We would like to thank Drs Ballabh and 
LaGamma for their comments (1) regarding our article (2) 
on the effects of glycerol on the developing brain. We agree 
that the glycerol-induced intraventricular hemorrhage model 
has shown the importance of blood on hindering the develop-
ment of oligodendrocytes and being a cause of white matter 
injury. Their complementary work using cerebral slices in the 
absence of glycerol has yielded similar results as the in vivo 
model thereby strengthening the findings of the glycerol injec-
tion model. However, we could not rule out the possibility 
that glycerol was decreasing proliferation in the cerebellum.

Glycerol has known anti-proliferative effects on many 
cell types (3,4). Neurogenesis within the cerebrum is for 
the most part completed by the time frame of interest. In 
contrast, the cerebellum is undergoing massive neurogen-
esis during the time of glycerol exposure. The decrease in 
cerebellar size as the dose of glycerol was increased, without 
differences in rates of intraventricular hemorrhage or body 
growth between glycerol-exposed kits makes glycerol sus-
pect. The increase in glycerol concentration in the cerebel-
lum further supports glycerol as a culprit.

We saw very few early deaths at less than 48 h, as most of the 
deaths occurred between days 3 and 5. We did not see any sei-
zures at all in our study and this is likely due to our low rate of 
intraventricular hemorrhage, confirmed by ultrasound and at 
necropsy. Animals that were found dead had bottled fed per-
fectly the feeding before death. No evidence of milk in the lungs 
was ever found. However, the intestines showed evidence of 
pneumatosis. We were unable to tell time of death so these find-
ings may be normal post mortem changes and not necrotizing 
enterocolitis. Nipples were cleaned between pups, but the fact 
that they were bottled fed instead of gavage fed may have been a 
contributing factor.

We are not the only group to see that intraventricular hem-
orrhage is not consistent in rabbits. Coulter et al. had no intra-
ventricular hemorrhage after 225 kits with all of them receiving 
multiple doses of glycerol and additional agents (5). The fact 
that we obtained our animals from a different vendor may be 
the biggest difference in the study as Coulter et al. were based 
in Utah while Lorenzo et al. were in Boston (5,6).

After developing a new mouse model of posterior fossa 
hemorrhage, we believe that subarachnoid hemorrhages may 
account for or contribute to the cerebellar changes we noted 
using the glycerol model, as we are seeing similar cerebellar 
pathology after exposure to only blood. While we acknowledge 
the importance of cerebral findings of both pathology and neu-
roprotection by Dr Ballabh’ group using the glycerol-induced 
IVH model, we have found that direct injection of blood into 
the posterior fossa provides a more consistent model for study-
ing cerebellar injury.
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