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INTRO DUCTIO N

Based on previous experience of our laboratory in other species, we opted for the
implantation of a catheter in the intrathecal space at the lumbar level. In order to be able to
follow pharmacodynamic and pharmacokinetic parameters, we also verified the feasibility of
cerebrospinal fluid (CSF) collection from the lumbar site. Following implantation, animals
were administered saline by intrathecal injection twice weekly over at least 14 days and
observed for any post-implantation sequelea.

RE S ULTS

All surgeries were considered successful with the exception of one for which insertion of the catheter in
the intrathecal space could not be achieved; this animal was euthanized at the end of the surgical
procedure. The remaining 3 animals fully recovered from implantation. Omnipaque was injected and
fluoroscopy dorsal views were taken to confirm correct placement in the intrathecal space (Figure 1).
There were no effects on body weights or food intake. Clinical pathology evaluation including a standard
pannel of hematology and biochemistry parameters revealed no significant impact of the surgical
procedures or bi-weekly saline administration, as shown in Figure 2.
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Four 7 to 8 months old male Göttingen minipigs weighing 14.7 to17.2 kg obtained from
Marshall BioResources, North Rose, NY, were used. They were fed a standard certified
swine diet twice daily, and were housed in stainless steel cages equipped with a vinyl coated
mesh floor and an automatic watering valve. The animal room was maintained between 17 to
23°C and 30 to 70% RH, with a 12 hour light/dark cycle.

Mini pigs have been used extensively in toxicology studies involving the dermal route of
administration. However, growing interest has been observed over the past years in using
the mini pig as an alternative non-rodent species on various types of safety assessment
studies. When considering nontraditional routes of administration, the particular morphology
of the mini pig may present challenges. Given that many neurodegenerative diseases
represent a pool of unmet needs, and that an increasing number of therapeutic molecules
being developed are biologics that cannot cross the blood-brain barrier, we sought to develop
a suitable surgery-based approach for cerebrospinal delivery of therapeutic molecules in
minipigs.
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MATERIALS AND M ETHO DS

M ATERIALS AND M E THO DS

In-Life Evaluations
Following recovery from the surgical procedures, animals were closely monitored for signs of
discomfort including any signs of behavior or gait changes at least twice daily for 14 days.
Prior to euthanasia, the animal was weighed and samples were collected for clinical
pathology investigations.

Surgery

Post-Mortem Evaluations

All animals were preanesthetized with a cocktail of ketamine, xylazine and butorphanol, and
anesthesia was maintained using oxygen and isoflurane gas following intubation. In addition,
all animals received a standard protocol of antibiotics and multi-modal analgesics. The
dorsal lumbar area was shaved, cleaned and the animal was placed in ventral recumbency.
The L5 verterbrae was located, the skin was incised and a microlaminectomy followed by a
durotomy were performed; a polyurethane-based catheter was then inserted in the
intrathecal space. The catheter was anchored to the dura with an appropriate suture. A
subcutaneous pocket was created slightly cranial and lateral to the surgical site, and an
access port was fixed to the muscle; the catheter was then connected to the access port.
The surgical site was flushed with saline and the skin was closed with interrupted
subcutaneous sutures and cruciate sutures.

At the end of the observation
period, animals were
euthanized, sections of the
spinal cord and of the brain
were prepared and tissues
were embedded in paraffin and
stained with H&E. Detailed
histopathology was conducted
to characterize any procedurerelated effects.

Catheter patency was confirmed both for administration and
CSF collection. The animal was restrained on a sling, the
access port site was shaved and cleaned, and a huber needle
was inserted in the port for injection or collection.

Figure 2: Clinical pathology results
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Figure 1: Fluoroscopy showing successful catheter placement after Omnipaque injection
Neutrophil count

Two animals showed focal erythema (slight or moderate)
without ulceration at the access port implantation site. Although
this observation is not unexpected 1 week post-surgery, the
most likely cause in the absence of associated swelling is
tension on the tissue due to the size of the access port relative
to the subcutaneous space.
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CO NCLUS IO NS

Overall, implantation of acatheter for intrathecal
administration and CSF collection in the minipig resulted
in historical data comparable to data from other species
similarly implanted at the lumbar level. Histopathology is
pending.

Figure 3: Access port site appearance 1 week post-surgery
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