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Dumisani B. Chuchu | Ashleigh L. Caffull |
Matthew E. Hartness | Claudio Petterino

website: www.sequani.com
phone: +44 (0)1531 634121
Sequani Limited. Bromyard Road, Ledbury HR8 1LH

ABSTRACT

INTRODUCTION

OBJECTIVES

This project describes a rare case where the ADVIA 120 flagged a mouse sample for platelet clumps, which
upon further investigation demonstrated that Harderian cells can be inadvertently aspirated during orbital
sinus sampling and be flagged by the analyzer as clumps. Furthermore, these cells could easily be
misidentified if the blood smear evaluation is performed by inexperienced or unfamiliar scientific staff.
This case emphasises the need to verify instrument technical flags with blood smears and other supportive
information to make the appropriate diagnosis.

At Sequani, a complete blood count is routinely performed as a quantifiable way to assess animal health by
linking key blood biomarkers to potential physiological changes and toxicity. The findings from this project
were obtained from a 28 day (oral gavage) toxicity study in the mouse. The mouse was selected for this study
due to its suitability as a species for toxicity testing, acceptance by regulatory authorities, and available
extensive background data. The data included here are from a control group/non-treatment animal.

An 8-week-old female Crl:CD-1 mouse was routinely admitted for hematology
screening. Given the platelet clumps instrument flag, the platelet clumps and platelet
count required verification.

MATERIALS & METHODS

DISCUSSION

The female Crl:CD-1 mouse was supplied by Charles River (UK) Limited. It was group housed by sex, in a solid-floor cage
with bedding provided. Room temperature and relative humidity were controlled as far as practicable. Before sampling, a
pelleted diet, Teklad 2014C Rodent Maintenance Diet, from Envigo RMS (UK) Limited, and water, in bottles, was freely
available. All animal work was conducted under the authority of a Project License in compliance with the Animals
(Scientific Procedures) Act 1986 (as amended) and is reported to ARRIVE guidelines.

The blood smear showed few large highly vacuolated nucleated acinar epithelial cells with some anucleate cell
remnants aspirated from the periorbital Harderian gland during blood collection. In rodents, the irregularity and location
Harderian gland in the periorbital space between eyeball and orbital rim,2,3 makes it susceptible to incidental aspiration
during peripheral blood sampling from the orbital sinus, commonly used for blood collection in rodents.4

An EDTA blood sample was taken from the mouse’s orbital sinus under isoflurane anaesthesia, mixed by gentle inversion,
followed by roller-mixing. A complete blood count of this sample was performed on the ADVIA 120 Siemens analyzer,
which utilises the optical fluorescence platelet counting. The most relevant analyzer plots were inspected (Figure 1).
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Figure 3A-B: Photomicrographs of histologic sections from the Harderian gland in the periorbital area of a female Crl:CD-1 mouse.
H&E stain. Architecture of the Harderian gland composed of large highly vacuolated epithelial cells in organized lobules lined by flat
myoepithelial cells. Within some lobules are dark brown-black concretions of porphyrin (A, bar = 400 μm; B, bar = 400 μm)

The Harderian gland is located in the orbit of almost all terrestrial vertebrates, the anuran amphibia, reptiles, birds, and
mammals. It might have both exocrine or endocrine functions and seems to have multiple roles.2,3 The epithelial
component comprises highly vacuolated epithelial cells that produce lipids, porphyrin, and indoleamines. Additionally,
the intracytoplasmic vacuoles contain mucus, serous or lipid material, and/or granules.4 Therefore, the analyzer likely
misidentified the aggregates of anucleate-vacuolated cell remnants and possibly the lipid-like micelles released from
ruptured cells as platelet clumps within the platelet channel.1,5 Additionally, it is interesting to note that the large,
nucleated epithelial cells that usually are identified in the large unstained cell area of the ADVIA Perox cytogram were
not evident, which was likely due to the very low number of epithelial cells seen primarily at the feather edge of the
blood smear (Figure 1).

CONCLUSION
RESULTS
Figure 1: The most relevant plots of a peripheral blood sample from a female Crl:CD-1 mouse using an ADVIA 120 analyzer.
From left to right: Perox channel | Baso channel | RBC V/HC cytogram | Retic Scatter ABS Cytogram.

A peripheral blood smear from the EDTA sample was fixed in methanol from VWR™ and stained in Wright-Giemsa.
Blood smear stain and buffer was supplied by Clin-Tech Limited. The blood smear was examined for platelet clumps
with an optic microscope as per standard operating procedure (Figure 2A-C).

The ADVIA results were within the reference interval for species, sex, and age, and no abnormalities were seen on the
scattergram other than a flagging for slight clumped platelets (Figure 1). Moreover, the basophil (Baso) cytogram
indicated a prominent streak, below the Baso noise threshold, which was also below the polymorphonuclear and
mononuclear region. Noise in the Perox cytogram minimally affected eosinophils, which has been reported as a lipid
pattern.1 Conversely, the blood smear platelet estimation was adequate, platelets occurred individually and were
dispersed throughout (Figure 2A).
On the blood smear, few polychromatic erythrocytes, with a moderate number of erythrocytes, a few leukocytes, and
platelets were noted. The platelets morphology was normal and no clumped platelets detected (Figure 2A-C). However,
the feathered edge had very few large, nucleated cells found individually or in small groups. These cells had poorly
defined cell borders, abundant pale gray-blue cytoplasm containing numerous clear lipid-like vacuoles with round to
irregularly bilobed nuclei occurring singly or in duplicate with irregularly clumped and deep staining chromatin. No visible
nucleoli. A minute amount of dark yellow to dark brown-black granules were found in the background (a small clump is
visible in the middle left area (Figure 2C) with anucleate cell remnants that remained associated with lipid-like vacuoles,
resembling lipid micelles.
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Figure 2A-C: Photomicrographs of a peripheral blood smear from a female Crl:CD-1 mouse. Wright-Giemsa stain.
A, bar = 400 μm | B, bar = 400 μm | C, bar = 200 μm.

H&E Histologic sections from a female Crl:CD-1 mouse Harderian gland was used for a direct comparison with cells
seen in the blood smear (Figure 3A-B).

C

In contrast, periorbital Harderian gland histology tissue sections were identified and consisted of glandular tissue
composed of several lobules of columnar nonciliated epithelial cells (Figure 3A-B). The H&E photomicrographs showed
cells had abundant, slightly eosinophilic and highly vacuolated cytoplasm. Lipid-like vacuoles ranged from small to
relatively large. Nuclei were located at the cell base, and were round to slightly ovoid, generally single; however,
binucleated cells were also present. Chromatin was irregularly clumped to slightly vesicular, and nucleoli were rarely
seen. Elongated myoepithelial cells were clearly observed at the glandular structure base, with cytoplasmic extensions
surrounding each lobule. Within some lobules, reddish-brown to dark black concretions of porphyrin were present.

The Harderian cells are rarely observed as incidental findings on peripheral blood smears when samples are
taken from the orbital sinus of rodents, and it should never be reported as a pathologic and/or test-item or
toxicity-related effect (within a toxicological investigation). Although we have reported the cells in informal
discussions or as unpublished personal communications, no published papers or short communications had been
reported at the time of writing.
Laboratory technicians, students, residents, and clinical pathologists must not rely solely on the hematology analyzer
results and its technical warnings to make a diagnosis. Other data types, such as tissue sections and blood smears,
can provide invaluable information for data interpretation.
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