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Background and Purpose
Concurrent control groups are essential in general toxicity studies and are typically composed of 
animals administered the vehicle. The vehicle is usually the same solvent used to dissolve the test 
article, such as saline, which is the most commonly used vehicle. However, some solvents, including 
surfactants or excipients, may be employed to meet the solubility and absorption requirements of 
pharmaceutical formulations. This report describes toxicity findings from three vehicles used in 
general toxicity studies, highlighting the need for toxicologic pathologists and toxicologists to
recognize that the concurrent control group may not always represent a completely normal
baseline.

Histopathology data for vehicles, dimethylacetamide (DMAC), β-cyclodextrin, and caprylocaproyl 
macrogol-8 glyceride (Labrasol), used in the control groups from preclinical general toxicity studies, 
were reviewed at our facility.

Methods

DMAC
Intravenous administration resulted in observed toxicities in the liver of SD rats and Beagle dogs, as 
well as in the testes and eyes of SD rats. Specifically, centrilobular mixed cell infiltration and
occasional single-cell necrosis of hepatocytes were noted in the liver. In the testes, seminiferous
tubular degeneration and atrophy were observed. Additionally, in the eyes, single-cell necrosis of 
the corneal epithelium accompanied by fibroplasia in the corneal stroma was observed.

β-cyclodextrin
For oral gavage studies, hepatocellular necrosis in ICR mice and vacuolation of the tubular
epithelial cells in the kidneys of the SD rats were observed.

Labrasol
Orally, toxicities were observed in the lungs from a rat study, and the histopathology changes
consisted of bronchiolo-alveolar mixed cell infiltration and obliterative bronchiolitis with foreign 
material. The foreign material was lightly basophilic, fibrillar, and predominantly found in the
terminal bronchioles, although it was occasionally observed in the alveoli and bronchi. Mortalities 
were also noted in this case.

Results
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Conclusion
Certain vehicles, such as DMAC, β-cyclodextrin, and Labrasol, may exhibit toxicities. It is crucial for study
pathologists and toxicologists to closely examine the histopathological findings in the concurrent control 
groups when these vehicles are used in studies. They must differentiate these findings from those related to the 
test articles.

Discussion
DMAC
Dimethylacetamide is widely used for its superior solvent properties. It has been reported that DMAC poses 
low to moderate hepatotoxicity risks to the occupational health of employees. Hepatic toxicity has been
explored using human normal hepatocytes (LO-2), where apoptosis of the hepatocytes was attributed to
increased ROS generation and activation of the Bcl-2 pathway. Regarding testicular toxicity, it has been reported 
that DMAC acts in a post-meiotic manner to inhibit spermatogenesis, resulting in a decreased number of
elongated spermatids. Additionally, DMAC distorts the mitochondrial and microtubular structure of sperm, 
which may lead to infertility in rats. Finally, the OECD SIDS has reported that this vehicle causes mild and
reversible irritation to the eyes (cornea).

Cyclodextrins
Cyclodextrins (CDs) serve as effective formulation vehicles, enhancing the solubility of drugs in aqueous
environments and thereby improving the delivery of various medicinal agents to biological systems. Regarding 
the renal alterations observed in this study, it has been documented that HP-β-CD forms stable complexes with 
cholesterol in the bloodstream. The absence of free cholesterol in the urine leads to the dissociation of these 
complexes in the kidney, resulting in the accumulation of cholesterol and cholesterol esters in the urinary
bladder and renal pelvis. This accumulation is responsible for the observed renal alterations. Additionally,
another study has indicated that the vacuoles observed represent giant lysosomes formed by cyclodextrin
microcrystals embedded within the lysosomal matrix. In contrast, there are no published references concerning 
the liver changes observed in ICR mice, indicating that further investigation is warranted.

Labrasol
Labrasol is frequently used in the course of the early toxicological characterization of new candidate drugs to 
enhance the intestinal absorption of poorly soluble compounds. The toxicities reported in the publication
included pneumonia with foamy contents in the airways, emphysematous lungs, gas and/or distension of the 
gastrointestinal tract, and hyperemia of the gastric mucosa. Furthermore, death could be caused by this vehicle. 
The findings in our case are largely consistent with those early reports, including observed mortalities. In our 
case, death was attributed to changes in the lungs. The presence of foreign material in the lungs suggests that 
these changes were most likely due to reflux followed by aspiration pneumonia, resulting from foam formation 
by the vehicle. Additionally, Labrasol is inherently cytotoxic, which may have further contributed to the lung 
changes when aspirated.
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