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ABSTRACT: In order to determine if the absence of vitamin C in the diet of capybaras (Hydro-
choerus hydrochaeris) causes scurvy, a group of seven young individuals were fed food pellets
without ascorbic acid, while another group of eight individuals received the same food with 1 g
of ascorbic acid per animal per day. Animals in the first group developed signs of scurvy-like
gingivitis, breaking of the incisors and death of one animal. Clinical signs appeared between 25
and 104 days from the beginning of the trial in all individuals. Growth rates of individuals deprived
of vitamin C was considerably less than those observed in the control group. Deficiency of as-
corbic acid had a severe effect on reproduction of another population of captive capybaras. We
found that the decrease in ascorbic acid content in the diet affected pregnancy, especially during
the first stages. The results obtained suggest that it is necessary to supply a suitable quantity of
vitamin C in the diet of this species in captivity.

Key words: Ascorbic acid, capybara, experimental study, Hydrochoerus hydrochaeris, nutri-
tion, scurvy, reproduction.

INTRODUCTION

In most mammals, glucose is converted
to ascorbic acid (vitamin C) by the hepatic
enzyme L-gulonolactone oxidase. Howev-
er, higher primates and cavids, like the
guinea pig (Cavia porcella) lack this en-
zyme and thus must receive their vitamin
C from an exogenous source. In these spe-
cies, signs of scurvy (sluggishness, physical
discomfort, bleeding gums and noses, loss
of teeth, joint weakness, fragile bones, and
death) appear when vitamin C is left out
of their diet (Barnes et al., 1973; Jones et
al., 1973; Odumosu and Wilson, 1973;
Kipp et al., 1996). Lack of ascorbic acid
also has a negative effect on reproduction,
both in males (Chinoy et al., 1986) and
females (Clow et al., 1975; Norkus, and
Rosso, 1975; Fazleabas et al., 1997).

The capybara is the largest living ro-
dent, weighing as much as 75 kg in Argen-
tina. It is exclusively herbivorous, and
feeds in flooded grasslands (Ojasti, 1973;
Herrera and Macdonald, 1989); an adult
ingests 3 to 4 kg of fresh grass daily (Ojasti,
1973). The gestation period lasts 150 days
and the average litter comprises four pups.

We initially observed that in captivity
when fresh vegetables in the diet are re-
duced, capybaras show signs of scurvy sim-
ilar to those observed in humans and guin-

ea pigs. There are no reports in the liter-
ature of susceptibility of capybaras to scur-
vy, in spite of its phylogenetic relation to
cavids. The present work was aimed at de-
termining if a reduction in the amount of
vitamin C supplied in the diet leads to
scurvy in captive capybaras, and to assess
its effects on their reproductive success.
We also included a retrospective study of
the clinical signs of vitamin C deficiency
recorded in captivity.

MATERIALS AND METHODS

The study was executed between August
1996 and August 1997, at the Módulo Experi-
mental de Crı́a de Carpinchos located in the
Agricultural Experimental Station Delta del Pa-
raná of the National Institute for Agricultural
Technology (INTA; Campana, province of
Buenos Aires, Argentina; 348089S; 588129W).

We selected 15 young capybaras born in cap-
tivity. These individuals, between 42- to 60-
days-old (initial weights varied from 3.35 to
6.75 kg), were selected because they had just
begun their maximum growth rate period.

The experiment was divided into three stag-
es. During the first, all capybaras remained to-
gether in a closure of 18 3 9 m, divided in two
sectors by a wire net. The animals could freely
move between both sectors through a door that
was permanently opened. They were fed fresh
grass and commercial food pellets (Table 1) ad
libitum. A vitamin C supplement (L-ascorbic
acid, ROVIMIXt, Roche) was added at a rate
of 1 g per animal per day, mixed with the com-
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TABLE 1. Nutritional analysis of commercial food
which capybaras were fed during experimental stud-
ies on scurvy in Argentina.

Contents Quantity

Minimum crude protein
Crude fiber
Calcium (Ca)
Phosphorous (P)

15.0%
14.0%

0.8%
0.7

Total minerals
(Co, Cu, Mn, Zn, Fe, I) 7.0%

Moisture
Ascorbic acid

13.0%
,10 ppm

mercial food pellets. This feeding pattern was
maintained for 61 days.

On day 62, the deprivation stage began (sec-
ond stage); the door was permanently closed
and the animals were divided randomly into a
group of seven and a group of eight. The group
of seven individuals (experimental group) was
fed the pellets without additional ascorbic acid,
while the other group (control group) was fed
with the same pellet diet with ascorbic acid
supplement. Neither group was fed fresh grass.

The vitamin C deprivation stage lasted 104
days. At the end of this period, an ascorbic acid
supplement (1 g per individual per day) was
added again to the diet of the experimental
group (third stage).

We checked the clinical condition of the an-
imals, and their food consumption daily, and
weighed all the individuals in both groups once
a week.

In order to evaluate the effect of dietary vi-
tamin C on reproduction of capybaras, we se-
lected 52 reproductive individuals, which were
divided into 12 groups, each made up of one
male and one to eight females. They were
maintained for over 5 mo fed a diet with ap-
proximately 10% of ascorbic acid commonly of-
fered to reproductive individuals. Pregnancy
was determined by ultrasound (Berger LC
2010), which could detect fetuses beginning at
the end of the first one-third of gestation (45–
50 days). At the end of the vitamin C depri-
vation period, we added 300 mg of ascorbic
acid per individual per day to the diet, and 3
mo later, the females were again assessed by
ultrasound for pregnancy. The beginning of
gestation was calculated according to parturi-
tion dates.

During 3 yr prior to these experiments the
population size in the breeding center in-
creased from 40 to 120 individuals. During this
period, the vitamin C content of the diet of-
fered to the capybaras was not controlled, and
it varied according to the availability of green

forage, which never exceeded 20% of the diet.
We recorded all the clinical signs of scurvy ob-
served in the individuals over this period.

RESULTS

During the vitamin C deprivation stage,
all the animals in the experimental group
showed signs of scurvy, while animals in
the control group remained healthy. Signs
of scurvy started between 25 to 104 days
after ascorbic acid deprivation. Signs re-
corded included broken incisor, gingivitis,
loss of all upper and lower incisors, and
one death. During the vitamin C depriva-
tion stage, the individuals in the control
group showed a greater growth rate than
the experimental group (X̄ 6 SD 5 88.7
6 17.9 g/day and 76.9 6 18.6 g/day, re-
spectively). The mean feed consumption
was 647 6 151 g/day per animal in the
experimental group until the apparition of
scurvy signs, while it was 653 6 138 g/day
per animal in the control group. The signs
resolved after vitamin C supplement was
restored to the diet. In some cases the in-
cisors did not grow parallel at first (V
form), but over time incisor growth be-
came normal. The growth rate of individ-
uals in the experimental group increased
to 93.3 6 16.7 g/day whereas the growth
rate of control group remained constant.

While adult capybaras were maintained
on a diet poor in vitamin C, only one of
40 females completed gestation success-
fully. Other females did not show signs of
pregnancy by ultrasound scans, although
mating had been observed. Thirty-one of
40 females (78%) became pregnant and
completed gestation when ascorbic acid
supplement was restored. In 1998 these
females became again pregnant, inclusive
during the period absent of reproduction
in 1997, as was observed in Figure 1. The
number of matings registered decreased
with respect to the previous stage of the
experiment (from 22 matings/mo to 10.5
matings/mo).

When green forage was scarce and most
of the diet was made up of pelleted ra-
tions, we observed signs in capybaras that
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FIGURE 1. Monthly distribution of births of cap-
ybaras registered between January 1997 and June
1998. The arrow shows the date of beginning of vi-
tamin C supply in adult capybara diet.

appear to be associated with lack of ascor-
bic acid in the diet. Clinical signs observed
included broken incisors, gingivitis, incisor
loss, weakness in all four limbs involving
difficulty flexing joint, and a tendency to
remain in the water. Joint affections wors-
ened as the animals were forced to move.
One individual with affected joints recov-
ered when treated with high doses of vi-
tamin C, but remains unable to stand nor-
mally. During five post-mortem examina-
tions we observed lesions in the oral cavity
as previously described. Cartilage in some
joints in the forelimbs and hind limbs was
avulsed with associated bleeding and in-
flammation. In some cases, joint cartilage
was completely detached from the bone.
Abortion and fetal mummification were
common at different gestational stages. In
one female, three different fetal develop-
ment stages were found in the uterus.

DISCUSSION

Signs of scurvy in individuals deprived
of vitamin C and reduction or disappear-
ance of signs when vitamin C was added
to the diet shows that capybaras fail to
convert glucose into ascorbic acid effi-
ciently. Ascorbic acid is a cofactor of pro-
linhydroxidase, an essential enzyme in the
synthesis of collagen. Vitamin C deficiency
prevents synthesis of collagen. This leads
to generalized decreased integrity of con-
nective tissue, especially where collagen
regeneration is accelerated. The ligaments
holding teeth in place have high collagen

turnover, and for that reason they are
quickly affected by scurvy as recorded in
the capybaras deprived of vitamin C.

The design of the experiment in young
capybaras made it possible to rule out in-
fectious disease as the unique cause of the
clinical signs observed because the two
groups had been kept apart only by means
of wire netting, which would have allowed
pathogen transmission between them.
However, the lack of exogenous vitamin C
could facilitate the appearance of certain
infections in the individuals of the exper-
imental group.

Guinea pigs deprived of vitamin C show
voluntary decreased food consumption
which led to weight loss and even death
(Barnes et al., 1973; Odumosu and Wilson,
1973; Kipp et al., 1996). Herein, we ob-
served that the growth rate of capybaras,
although lower in experimental compared
with the control group, was always posi-
tive.

We observed a marked effect of vitamin
C level on reproduction of captive capy-
baras. Decreased ascorbic acid in the diet
did not affect mating but it severely af-
fected pregnancy rates. The absence of
embryos detected by ultrasound scans in
females on the deficient diet suggests that
either the deprived females did not be-
come pregnant or gestation was interrupt-
ed at very early stages, before the embryos
were large enough to be detected. Two
mechanisms could be influencing de-
creased reproduction efficiency. Deficient
vitamin C levels could affect male fertility.
In humans, moderate vitamin C deficien-
cy, even in the absence of clinical signs of
scurvy, increases damage caused by oxi-
dation of the genetic material in the sperm
cells (Jacob et al., 1991). Chinoy et al.
(1986) demonstrated that ascorbic acid is
essential for maintaining the physiological
integrity of the androgen target reproduc-
tive organs in guinea pigs. Dabrowski and
Ciereszko (1996) reported that dietary
ascorbate levels affected sperm quality and
influenced male fertility in a scurvy-prone
fish. Alternatively, the level of ascorbic
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acid in blood may affect the reproductive
capacity of females. Tarı́n and Trounson
(1993) reported that ascorbic acid signifi-
cantly increases embryo implantation in
rodents. The fundamental role of the dif-
ferent collagen types in the implantation,
migration, growth, and cell differentiation
of embryos has been discussed in rodents
(Sherman et al., 1980; Uehara and Yajima,
1987; Carson et al., 1988; Clark et al.,
1992, 1993) and primates (Fazleabas et al.,
1997).

Under natural conditions, the inability
to synthesize ascorbic acid would not af-
fect the survival of capybaras because
their diet is exclusively herbivorous. How-
ever, their requirement for exogenous vi-
tamin C might affect their reproductive
success under certain environmental con-
ditions in which green forage availability
is reduced.

We concluded that capybaras require an
external supply of ascorbic acid in order to
survive and that the level of vitamin C in
the diet strongly affects their reproductive
success in captivity. These results are im-
portant for design of diets for this species
in captivity. Capybara could be used as a
model for the study of scurvy and collagen
synthesis.
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