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Abstract

Studies were conducted to examine the relationship between the organ-body weights. Six apparently healthy adult grasscutters
were used for the study. Organ weights considered were the liver, lungs, kidneys, spleen and testes, all of which were recorded
as mean £ SEM. A highly positive correlation existed between the right testis and the body weight (r = 0.950, p < 0.05). The
left testis and the body weight also exhibited high positive relationship (r = 0.904, p < 0.05). Bilateral asymmetry of paired
organs was observed, very high positive relationships existed between the right and left lungs (r = 1.000, p < 0.05), the right
and left kidneys (r = 0.968, p < 0.05) and also the right and left testes (r = 0.985, p < 0.05). For cases of significant relation-
ships, we infer that the variables or their combinations could provide a good estimate for predicting live weights of the African

grasscutter.
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Introduction

The African grasscutter (Thryonomys swinderi-
anus) is found in countries like Nigeria, Cameroon,
Sudan, Uganda and Ethiopia (National Research
Council, 1991). It is a genus of the rodent and the
only member of the family Thryonomyidae and the
suborder, Hystricomorpha (Byanet et al., 2009).
The animal may weigh up to 9 kg or more and may
have a head-and-body length of up to 60 cm (lg-
bokwe, 2010). Indeed, the grasscutter is the second
largest African rodent after the Porcupine (National
Research Council, 1991). Attempts to domesticate
this rodent have been on the increase (Eben, 2004).
However, these efforts have not been successful in
the recent past (Opara et al., 2006) due to the high
demand of the animal as a delicacy in some West
African countries, including Nigeria, Togo, Benin,
Ghana and Cote d’voire (Baptist and Mensah,
1986; Asibey and Addo, 2000).

It has been documented that the grasscutter can
be tamed and used as a suitable laboratory model
(Igbokwe, 2010). However, paucity of information
on the biology of the species still lingers. Conse-
quently, there have been various researches on the
animal including studies of the fore brain and cere-
bellum (Byanet et al., 2009), haematology and
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plasma biochemistry (Byanet et al., 2008), histo-
morphometric studies of the kidneys (Ajayi et al.,
2010), gross studies of the medulla oblongata
(Ajayi et al., 2011), the thyroid gland (Igbokwe,
2010) and the lower respiratory system (Ajayi et
al., 2009). All of these studies have been in a bid
to explore the anatomy and understand the adaptive
physiology of the animal as this may proffer ex-
planations to questions that may arise in the course
of research, domestication and breeding of the
grasscutter may be provided.

Two basic methods of organ exploration have
been recognised; radiology such as ultrasound or
computer tomography, and weighing the organs of
research animals. However, there are both positive
and negative effects for each method (Mathuramon
et al., 2009). Organ weight can be the most sensi-
tive indicator of the effect of an experimental com-
pound (Michael et al., 2007), as significant
differences in organ weight between treated and
untreated animals may occur in the absence of any
morphological changes (Bailey et al., 2004). Ob-
servations from toxicological studies have reported
complications often due to differences in body
weights between groups. Therefore, other parame-
ters that are commonly used for analysis of organ
weight are the ratio of the organ weight to body
weight (to account for differences in body weight)
and the ratio of the organ weight to the brain weight
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(Bailey et al., 2004) which are generally classified
as relative ratios.

Base line information on organ-body weight
data is very important in various spheres of veteri-
nary medicine and biological science (Gangrade,
2009) as any deviation from the normal weight is
suggestive of the presence of some pathology
(Tannaet al., 2011). The present study is an attempt
to provide information on the internal organ weight
(IOW)-body weight (BW) relationship of some or-
gans in the African grasscutter (Thryonomys
swinderianus) as well as bilateral organ weight re-
lationship of some paired organs.

Materials and methods

Six adult (6-18 months old) male apparently
healthy African grasscutters (Thryonomys
swinderianus) were used. They were purchased
from local farmers in Otukpo Local Government
Area (6° 49" N, 8° 40" E) of Benue State, Nigeria.
They were transported to Zaria by road in standard
grasscutter cages. The animals were stabilized for
about 2 weeks prior to the start of the study during
which they were given access to fresh elephant
grass (Pennisetum purpureum) and water ad libi-
tum.

The live weight of each rat was taken using a
sensitive balance (Mettler Balance, Model P1210,
AG, Switzerland) and recorded in grams. The ani-
mals were then anaesthetized with chloroformin a
closed container. After complete anaesthesia was
achieved the brain was extracted using the method
described by Ajayi et al. (2011). The brain was

freed of its meninges and weighed using a Met-
tler® balance with a sensitivity of 0.01 g. The tho-
rax and abdomen were also dissected and the lungs,
liver, spleen, kidneys and testes removed. Blood
present on the surface was removed by rinsing with
tap water. Peritoneal fat or any other attached tis-
sues present with the organ were removed by care-
ful dissection and rinsing. Thereafter, the organs
were weighed using the Mettler® balance.

The data obtained were recorded and analysed
for mean, standard error of the mean and correla-
tion using the SPSS for Windows version 19.0.
Pearson’s correlation coefficient was used to estab-
lish the relationship between BW and IOW (p <
0.05). Simple linear regression was performed
using the fitted equation; (y = bx + a) between the
internal organs (dependent) and body weight (in-
dependent) variables. — y axis depends upon three
values: a is a ‘constant’ and is the value of y when
X is zero; b is the “slope’ of the line, the amount by
which the y value increases (or decreases, for neg-
ative slope) for each unit of increase in the x value;
X is, the value of X itself.

Results

The results of the data collected and subjected to
statistical analysis are summarized in tables 1, 2, 3
and 4. Scatter plots of organ weights to body
weights and organ to organ weights of some paired
organs are presented in Figures 1and 2. Asolid line
represents the best fit line to the data based on sim-
ple linear regression with the R2 values showing
the high levels of positive linear correlation.

Table 1. Weights of the various parameters considered in grams
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Organ Weights (Min. — Max.) Mean+ SEM Range of % BW
Live body 1500.00—-3500.00 2366.67+ 290.88 100

Liver 17.02-81.48 4639+ 1042 0.65-3.31
Right lung 6.82—20.82 10.14+2 27 026—093
Left lung 5.07-1549 754+ 165 0.20-0.69
Right kidney 3.22-6.71 5000536 0.16—-030
Leftkidney 3.25-6.03 459043 0.14-027
Spleen 134-4.79 3.17+£050 0.08-019
Right testis 061-3.76 212+ 047 004-012
Left testis 0.69-3.49 208+£045 0.05-0.11
Fixedbrain 939-13.75 FL.7EE0.72 036-0.75
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Fig.1. Scatter plots showing the relationships between the various internal organs and body weights.
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Fig. 2. Scatter plots showing the relationships between bilateral paired organs

Discussion

Studies to establish base line data on the weights
and morphometric parameters of internal organs
are still on going by various researchers. Body
weight and organ weight parameters are of primary
importance in experimental biology (Burger et al.,
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1962). In this study, the values of the right and left
testicular weights were found to be highly posi-
tively correlated with body weight (p < 0.05)
(Table 2 and 3). This finding is in agreement with
similar studies on testicular biometry and relation-
ship with body weights in caprine (Raji et al.,
2008; Kabiraj et al., 2011) and indicates that ei-
therof these variables or their combinations could
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provide a good estimate for predicting live weights
of the African grasscutter. However, the mean
weight of the right testis was higher than that of the
left testis contrary to the observation of Kabiraj et
al. (2011) on the testicular weight of black Bengal
bucks in Bangladesh. This may have been due to
inter species differences.

Table 2. Correlation values between internal or-
gans considered and live body weights of the ani-
mals

Organ R p-value
Liver-BW 0.520 0.29
Right Lung-BW  0.102 0.85
Left Lung-BW 0.104 0.85
Right Kidney-BW 0.583 0.22
Left Kidney-BW  0.550 0.26
Spleen-BW 0.602 0.21
Right Testis-BW  0.950* 0.00
Left Testis-BW 0.904* 0.01
Brain-BW 0.436  0.39

The weight of the right lung (10.14 £ 2.22 g)
was found to be greater than the left lung (7.54
1.65 g) (Table 1). This fits the inference that the
left-positioned heart impedes left lung growth
(Barr, 2001). The relative percentage of lung
weights was found to be lower than what was doc-
umented for humans (Tanna et al., 2011). This may
be due to the lesser demand of oxygen by the
species, evident by the hypo-ventilated burrows
where they inhabit in the wild. The relative weights

Table 3. Regression equation of internal organ
weight and body weight of the African grasscutter
(Thryonomys swinderianus)

y=bx+a R
Liver-BW y=0.019x+2.274 0.27
Right lung-BW  y=0.001x+8.295 0.01
Left lung-BW y=0.001x+6.144 0.01
Right kidney-BW y=0.001x+2.355 0.34
Left kidney-BW  y=0.001x+2.658 0.30
Spleen-BW y=0.001x+0.710 0.36
Right testis-BW  y=0.002x-1.552  0.90*
Left testis-BW  y=0.001x-1.225 0.81*
Fixed brain-BW  y=0.001x+9.166 0.82

y = Internal organ weight, x = Body weight

of the spleen appeared higher than that of labora-
tory hamsters (0.11 %) (Gatterman et al., 2002) but
lower than that of laboratory rats (0.2 %) (Losco,
1992). These differences may not be suggestive as
a number of species differences in the gross appear-
ance of the spleen have been documented (Cesta,
2006). Our findings revealed that the relative kid-
ney weights fell within the range of relative kidney
weights documented by Tanna et al. (2011). The
relative weight of the right kidney was slightly
higher than the left contrary to the observation of
Tanna etal. (2011). However, when bilaterally cor-
related, a highly significant positive correlation was
observed (r=0.968, p <0.01) (Table 4). This find-
ing may be useful in predicting a kidney weight in
cases of unilateral kidney damage.

Table 4: Regression equation of bilateral internal body organs showing the re-

lationships between organ pairs

Organ-organ pairs y=bx+a R? p

Right lung-left lung v=0.7445x—0.0035 1.0000** 0.000
Right kidney-leftkidney »=0.7486x+0.1035 0.9362** 0.002
Right testis-left testis v=0.9308x+0.1035 0.9701** 0.000

y = weight of right pair of internal organ, x = weight of left pair of internal organ

**Correlation is significant at p < 0.01
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