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2 MATERIALS and METHODS

The guinea pig (GP) is a valuable animal model for nonclinical studies. Adult GPs express the human 
homologous Kcnh2 gene which encodes KCNH2 (or hERG1) protein, the major molecular target for QT 
interval regulation and drug-induced arrhythmias. The KCNH2 mediated cardiomyocyte repolarization is 
relatively unimportant in other traditionally used rodent animal models (rat and mouse), which renders 
the GP a valuable model for cardiovascular function evaluation in nonclinical studies. Additionally, for 
test articles that are pharmacologically inactive in other rodent models, the GP serves as an appropriate 
alternate. Also, the GP is one of the most suitable animal models for respiratory and otological 
nonclinical studies. One of the limitations of using GPs is the paucity of historical reference data. In this 
study, clinical pathology parameters from juvenile (8-10-week old; 22-155 males (M) and 22-148 
females (F)) and adult GPs (30-week old; 5M and 5F), as well as histopathologic evaluation from two 
group of GP (juvenile: 5M and 5F; adult: 10M and 9F) were collected and compared. Compared to the 
juveniles, both male and female adult GPs have markedly higher total white blood cell (1.96-fold: M; 
1.61-fold: F), lymphocyte (1.78-fold: M; 1.85-fold: F), monocyte (3.77-fold: M; 2.22-fold: F), basophil 
counts (7.73-fold: M; 6.09-fold: F), and fasting blood glucose level (2.08-fold: M; 1.86-fold: F), lower 
platelet count (0.57-fold: M; 0.62-fold: F), and shorter prothrombin time (0.74-fold: M; 0.76-fold: F) and 
activated partial prothrombin time (0.76-fold: M; 0.75-fold: F). Common histopathologic findings in both 
juvenile (11-12-week-old; 5 males and 5 females) and adult GPs (30-week-old; 10 males and 9 females) 
include cardiomyocyte vacuolation, pigmented macrophages in cecum lamina propria, and inflammatory 
cell infiltration in multiple tissues. Of note, the prevalence of adipocyte infiltration in various tissues were 
observed only in adult GPs, i.e., brain ventricle (90%), salivary gland (89%), thymus (67%) and 
pancreas (67%), but not in juveniles. In summary, this study contributes to building a robust valuable 
historical control reference data set to aid in the planning for nonclinical studies. In addition, this study 
assures more accurate interpretation of findings when evaluating clinical pathologic and histopathologic 
parameters in juvenile and adult GPs.

All animals were housed in the stock colony in clean, solid bottom cages with bedding material in an 
environmentally controlled room in accordance with the Guide for the Care and Use of Laboratory 
Animals. Environmental controls in the animal room were set to maintain a temperature of 66-76F
(19-24C) and relative humidity at 30-70% and monitored continuously. Fluorescent lighting were set 
at a 12-hour light/dark photoperiod. PMI Nutrition International, LLC Certified Guinea Pig LabDiet®
5026 and drinking water were available ad libitum during the study. 22-155 male and 22-148 female 
Hartley Albino guinea pigs (CRL:HA), 8-12 weeks of age (juvenile), and 10 male and 9 female Hartley 
Albino guinea pigs (CRL:HA), 30 weeks of age (adult), were used. Animals were fasted for at least 8 
hours and no more than 24 hours prior to blood collection or necropsy. For juvenile guinea pigs, 
animals were anesthetized with isoflurane and blood samples were collected from retro orbital sinus or 
jugular vein. For adult guinea pigs, animals were anesthetized with CO2 inhalation and blood samples 
were collected from the inferior vena cava. Anticoagulant K2EDTA was used for samples collected for 
hematology and anticoagulant sodium citrate was used for samples collected for coagulation 
parameters. Samples for serum chemistry were collected without anticoagulant. All experimental 
procedures were approved by the Institutional Animal Care and Use Committee. Siemens Advia® 120 
Automated Hematology Analyzer, STAGO Compact Coagulation Analyzer and Olympus AU640e
Chemistry Analyzer were used for blood sample analysis. Mean and standard error of each parameter 
were calculated. Two-tailed student-t test was used for statistical analysis. For histopathological study, 
tissues and organs were collected and placed in 10% neutral-buffered formalin and hematoxylin-eosin 
stained paraffin sections were evaluated by a board-certified pathologist. Sponsor’s consent was 
obtained for data publication.   
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Figure 2. Histopathology Parameters

A, B. Cardiomyocyte vacuolation in juvenile and adult GPs. Scale bar: 200µm.  C. Vacuolated 
cardiomyocytes with displacement of the nuclei to the cell periphery. Scale bar: 50µm.  D,E. Pigmented 
macrophages in cecum lamina propria in juvenile and adult GPs. Scale bar: 20µm.  F. Infiltrates consists of 
a mixture of inflammatory cells (arrow) in the muscle adjacent to the sclera and retina of the eye in juvenile 
GP. Scale bar: 100µm.  G. Infiltrates consists of a mixture of neutrophils and few mononuclear cells. Scale 
bar: 20µm.  H. Inflammatory cell (composed of predominantly mononuclear cells, arrows) infiltrate in the 
salivary gland in juvenile GP. Scale bar: 100µm.  I. Neutrophil infiltrate (arrow) in lung in juvenile GP. Scale 
bar: 20µm. J. Leukocytes infiltrate (arrowhead) in the hepatocellular necrosis area (arrows) in adult GP. 
Scale bar: 100µm. K. Adipocyte infiltrate in the brain choroid plexus stroma in adult GP. Scale bar: 100µm.  
L. Adipocyte infiltrate in pancreas in adult GP. Scale bar: 100µm. 
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* p<0.05 compare to 10-week old male group; # p<0.05 compare to 10-week old female group.  

A.                                                       B.                      C.  

D.                                                       E.

F.                                     H.                                    I.  

J.                                     K.                                   L.  

G

Conclusion: In this study, significant differences in some hematology, coagulation, and clinical 
pathology parameters were identified when comparing juvenile and adult GPs. In addition, 
histopathologic findings unique to GPs (juvenile and adult; compare to other commonly used animal 
species) and only to adult GPs (compare to juvenile GPs) were also identified. These results will aid in 
the planning and accurate interpretation for future nonclinical studies using GPs.
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