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Summary

When offered diets with hay ad libitum, rabbits (Oryctolagus cuniculus) clearly prefer open dishes over nipple

drinkers, but whether this preference also applies in guinea pigs (Cavia porcellus) is unsure. We tested the drinker

preference of 10 guinea pigs when offered open dishes (OD) and nipple drinkers (ND) simultaneously and mea-

sured the amount of water consumed by each animal on four different diets (grass hay 100%, or as 10% of

intake on diets of fresh parsley, seed mix or pelleted complete feed, respectively) on either of the drinking sys-

tems. All animals ingested the hay portion of the combined diets first. The amount of water consumed differed

significantly between individual animals. Animals drank less water on parsley than on the other diets. Nine of 10

animals clearly preferred ND when having a choice, and eight of these drank more when on ND only. The differ-

ence between the drinking systems was not consistent across all diets: on hay, similar amounts of water were

drunk when on OD or ND only. Differences in water intake were reflected in urine production. Because drinking

from ND in guinea pigs involves jaw movements similar to those in chewing, the results could suggest that when

motivation for oral processing behaviour is not satisfied by a diet, animals may respond in using ND beyond

physiological water necessity. Whereas physiological water requirements are probably better investigated with

other drinking systems due to a possible overestimation when using ND, offering ND to pet guinea pigs most

likely offers a form of behavioural enrichment that at the same time may increase water intake and hence act as

prophylaxis against urolithiasis.
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Introduction

Guinea pigs (Cavia porcellus) are popular domestic

animals and therefore often presented in veterinary

practices. Urolithiasis was among the top ten diag-

noses for guinea pigs presented to a specialized exotic

animal service (Langenecker et al., 2009), and the

most frequent reason for telephonic inquiries at a

nutritional consultancy service (Wolf and Kamphues,

2009). Because uroliths are commonly composed of

calcium carbonate (Hawkins et al., 2009; Osborne

et al., 2009), the pre-disposing factor is often sug-

gested to be the guinea pig’s calcium metabolism. Like

the majority of the hindgut-fermenting herbivores

(Hagen et al., 2015), guinea pigs absorb most of the

ingested calcium from the gut and excrete the exces-

sive calcium with the urine (O’dell et al., 1957).

Therefore, an excessive dietary calcium intake can

have an impact on the formation of urinary stones,

and a reduction of feed high in calcium is often rec-

ommended in literature (Kamphues, 1991; Wolf

et al., 2008; Jepson, 2009; Samour, 2012).

In addition, the water intake plays an important

role in the pathogenesis of urolithiasis. Insufficient

water intake will lead to decreased urinary output and

therefore more concentrated urine, which is related to

an increased risk of urinary concretions (Wolf, 1959;

Wolf et al., 2008). Because guinea pigs do not adapt

to water deprivation, and their ability to concentrate

urine is even less marked than in rats, drinking water

should be available at all times (Dicker and Heller,

1951; Dutch and Brown, 1968).

In any species, water intake depends on various

factors. Wolf et al. (2008) showed a strong
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Mögliche Ursachen:
ungenügender
Zahnabrieb?



”Zahnwachstum ist konstant …

Wie wir es früher gelehrt haben …

Wachstum (mm/Woche) der Schneidezähne

Spezies Unterkiefer Oberkiefer

Ratte 1,8-3,9 1,5-2,6
Chinchilla 1,1-2,2 1,3-1,7

Meerschweinchen 1,2-1,9 1,4-1,7
(Zwerg-) Kaninchen 1,1-1,8 1,3-1,7

Kamphues (2001)

… und muss durch Kauen eines geeigneten Futters
durch Abrieb ausgeglichen warden.”



”Zahnwachstum ist konstant …

Wie wir es früher gelehrt haben …

… und muss durch Kauen eines geeigneten Futters
durch Abrieb ausgeglichen warden.”

benötigte Zeit für Futteraufnahme (min/g Trockensubstanz) 
Futter Zwergkaninchen Meerschw. Chinchilla 
Grasheu 5-12 8-14 14-20 
Frisches Gras 7 7 19 
‚Müsli‘ 3 4 5 
Pellets 1 5 4 
 Wenger (1997), Schröder (1999)
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Zahnabrieb und 
Zahnwachstum:

Grundlagen



Wie beeinflusst die Nahrung, 
insbesondere ihre Abrasivität, den 
Zahnabrieb und das Wachstum?

Frage





ORIGINAL ARTICLE

Tooth length and incisal wear and growth in guinea pigs (Cavia
porcellus) fed diets of different abrasiveness
J. M€uller1, M. Clauss1, D. Codron1,2, E. Schulz3,4, J. Hummel5, P. Kircher6 and J.-M. Hatt1

1 Clinic for Zoo Animals, Exotic Pets and Wildlife, Vetsuisse Faculty, University of Zurich, Zurich, Switzerland

2 Florisbad Quaternary Research, National Museum, Bloemfontein, South Africa

3 Biocenter Grindel and Zoological Museum, University of Hamburg Hamburg, Germany

4 Max Planck Weizmann Center for Integrative Archaeology and Anthropology, Max Planck Institute for Evolutionary Anthropology, Leipzig, Germany

5 Department of Animal Sciences, Ruminant Nutrition, Georg-August University, G€ottingen, Germany, and

6 Division of Diagnostic Imaging, Vetsuisse Faculty, University of Zurich, Zurich, Switzerland

Summary

Dental diseases are among the most important reasons for presenting guinea pigs (Cavia porcellus) and other

rodents to veterinary clinics, but the aetiopathology of this disease complex is unclear. Clinicians tend to believe

that the ever-growing teeth of rabbits and rodents have a constant growth that needs to be worn down by the

mastication of an appropriate diet. In this study, we tested the effect of four different pelleted diets of increasing

abrasiveness [due to both internal (phytoliths) and external abrasives (sand)] or whole grass hay fed for 2 weeks

each in random order to 16 guinea pigs on incisor growth and wear, and tooth length of incisors and cheek teeth.

There was a positive correlation between wear and growth of incisors. Tooth lengths depended both on internal

and external abrasives, but only upper incisors were additionally affected by the feeding of whole hay. Diet

effects were most prominent in anterior cheek teeth, in particular M1 and m1. Cheek tooth angle did not become

shallower with decreasing diet abrasiveness, suggesting that a lack of dietary abrasiveness does not cause the typ-

ical ‘bridge formation’ of anterior cheek teeth frequently observed in guinea pigs. The findings suggest that other

factors than diet abrasiveness, such as mineral imbalances and in particular hereditary malocclusion, are more

likely causes for dental problems observed in this species.

Keywords veterinary dentistry, tooth wear, tooth growth, phytolith, attrition, abrasion
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Introduction

The teeth of extant caviomorph rodents are open

rooted and continuously growing (hypselodont). This

characteristic feature is an adaptation to ensure con-

tinuous tooth function in the presence of abrasion

(Ungar, 2010). In healthy animals, tooth growth

(‘eruption’) and wear of dental tissue are well bal-

anced, leading to a normal tooth shape and length.

Tooth wear can be induced either by tooth-on-tooth

contact (i.e. attrition) or by tooth-on-food contact (i.e.

abrasion); food may contain internal abrasives, such

as phytoliths, or external abrasives, such as grit or dust

(Butler, 1972; Fortelius, 1985; Kaiser et al., 2013).

Any process interfering with either normal growth or

wear of dental tissue will result in dental disease.

One of the most important disease complexes in

guinea pigs and other rodents is dental abnormalities,

and 12% (Langenecker et al., 2009) to 23.4% (Jekl

et al., 2008) of guinea pigs presented in veterinary

clinics are diagnosed with dental disease. Rodents

suffering from dental disease show a variety of clini-

cal signs such as weight loss, chewing problems or

a tendency to eat softer food, ptyalism (a condition

formerly known as ‘slobbers’, Pollock, 1951) followed

by hair loss around the chin, poor fur quality and

decreased grooming, facial swellings or abscesses,

ocular discharge due to obstruction or inflammation

of the nasolacrimal duct, dysphagia, inability to carry

out coprophagy and fewer or smaller faecal pellets

(Verstraete, 2003; Osofsky and Verstraete, 2006;

Harcourt-Brown, 2007; Meredith, 2007).

The aetiology of this disease complex is still unclear,

and causes are frequently divided into congenital

and acquired (Lennox, 2008). Congenital causes are

considered rare in rodents, but are often diagnosed in
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Eingesetzte Futter



Methode

16 Tiere, 5 Futter, jedes Futter für 2 
Wochen gefüttert

Bohrmarkierungen auf 
Schneidezähnen und am ersten 
unteren Backenzahn (Kaninchen)



Kaninchen



Meerschweinchen



Computertomographie
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Futter- und Silikat-Aufnahme



Schneidezahn-Länge



Oberkiefer-Backenzahn-Höhe



Unterer Backenzahn



Cheek tooth length (mm)
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Schneidezähne



Schneidezahn-Backenzahn-Wachstum



Ungenügender Zahnabrieb

Kann zu wenig Zahnabrieb Zahnprobleme auslösen?
=> Vermutlich nicht, weil das Zahnwachstum auf den 
Abrieb reagiert, und zwar Einzelzahn-spezifisch.





Mickey Latour, pers. comm. 24.02.2017  to MC:
“We did not have any issues with teeth.”
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Eine Haltung, die …
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… ist auf der sicheren Seite.



Mögliche Ursachen:
Futter-Typ ?
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Verändertes Kauverhalten

Können bestimmte Futter über ein anderes
Kauverhalten Zahnprobleme auslösen?
=> Plausible Erklärung, genaue Untersuchungen
fehlen.

Eine Fütterung, die …
- Hauptsächlich Heu- bzw. Grasbasiert ist
- als Ergänzungsfutter keine klassichen Müsli-Mischungen sondern

Futter mit gleichmässigem Mineralgehalt aller Komponenten nutzt
- kein Obst oder buntes Gemüse einsetzt

Eine Haltung, die …
- ausreichend Nagematerial anbietet

… ist auf der sicheren Seite.



Mögliche Ursachen:
Was bleibt übrig ?

Genetik



(1967) 58: 245-6



(1971) 62: 23-27





Brückenbildung Meerschweinchen
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- Art des Futters (TSchVO).

Eine Standardfütterung (hauptsächl. Heu/Gras, kein Müsli/Getreide, kein Obst/buntes 
Gemüse, mineralisiertes Ergänzungsfutter) und –haltung (Nagemöglichkeiten) sollten davor  
ausreichend schützen.

Eine besondere Abrasivität der Nahrung ist
nicht notwendig.
Zuchthygiene vermutlich wichtiger als die 
Fütterung: gesunde Zähne passen sich an die 
Nahrung an.
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