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Abstract
This study was carried out to determine the effect of oral administration of Pananx
ginseng extracts (PGEs) on some organ weights, histological parameters and bone
characteristics of adult New Zealand White (NZW) rabbit bucks. Three PGEs solutions
T1, T2 and T3; containing 0.0, 200.0 and 400.0 mg/ml were prepared and administered to
twenty four (24) adult rabbit bucks. The rabbit bucks were divided into 3 groups of 8
rabbits each. Each group was further divided into 4 replicates of 2 rabbits each, housed
in hutches measuring 60 x 60 x 60 cm in an open sided building and administered T1, T2
and T3 respectively. The treatments were orally administered to the rabbits between 7.00
and 9.00 GMT, for 28 days, using a syringe. A standard rabbit diet (17.99 % CP; 2694.18
ME) and water were offered free choice to the rabbits. The design was a Complete
Randomized Design (CRD). Rabbit bucks administered T3 had significantly (p<0.05)
higher liver weights than those of T1 (control) and also higher testes weights than those
of rabbits on T1 and T2. Rabbits administered the T2 and T3 solutions showed proliferation
of the liver tissues with dilated sinusoidal spaces and enlarged central vein. There were
some slightly enlarged hyperchromatic hepatocytes in rabbits on T3 solution. Rabbits on
T2 showed normal kidney tissue architecture within the glomeruli and the Bowman’s
capsule, but the tubules appear slightly enlarged. T3 showed kidney tissue with glomeruli
closely adherent to the Bowman’s capsular spaces, with edematous tissue stroma and
increased cellularity within the glomerulus tuft. Histological sections of the testes showed
normal tissue architecture among the treatments. This study shows that Panax ginseng
extracts increased testes weights of adult NZW rabbit bucks without distorting the tissue
architecture.
Keywords: Bone, histology, kidney, liver, rabbits, testes.
1. Introduction
The animal needs of the citizens of developing countries like Nigeria are not fully met
and this has been partly blamed on the negligence of short cycle animals like rabbits,
which has been adjudged to have the potential to fill the niche in the animal protein
needs of developing countries (El-Raffa, 2004; Iwuji, Obiejezie, Ogbuewu, Etuk, Ahiwe,
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Kadurumba & Ezea, 2016). As a result, many natural unconventional materials are being
explored, both as feed materials in order to reduce feed cost and as additives to replace
synthetic drugs used in animal (rabbit) production; thereby eliminating the adverse drug
resistant and residual effects in animal products (Iwuji & Herbert, 2012).
Numerous plant-based materials are widely being researched for their use in
animal/rabbit production, of which ginseng is one of them. Ginseng, especially the
genus, Panax, has been extensively described and documented (De Jong, Vlaeyen,
Onghena, Cuypers, Den Hollander & Ruijgrok, 2005); and its biological activities in both
human and animal models have been widely reviewed (Iwuji, 2016). Some of the
reported biological activities of Panax ginseng include antioxidant properties, immune
function, aphrodisiac properties, endocrine effect, protein synthesis, haematological and
hepato-protective effect (Sandroni, 2001; Oremosu, Arowosaye, Akang & Bassey, 2013;
Leung & Wong, 2013).
Animal model trials have revealed important potential benefits of ginseng. Wild ginseng
root meal has been reported to increase growth performance in broiler chickens when
included at 0.1 % level in their diet (Yan, Meng, Lee, Wang, & Kim, 2011), with reduced
selenium induced hepatic toxicity (Shima, 2014). Lipogenic activities and serum
triglyceride levels were significantly (P<0.01) lowered in white leghorn and broiler
females treated with ginseng (Qureshi, Abuirmeileh, Din, Ahmad, Burger, & Elson,
1983). A study on the effect of ginseng on testicular defects and toxicity in animals
(Oremosu, Arowosaye, Akang & Bassey, 2013) reveals that Panax ginseng ameliorates
the adverse effects of flutamid on the testes of Wistar rats. It also reduced the radiation
damages in the testes of Swiss albino mice (Kumar, Sharma, Saxena, & Kumar, 2003).
Furthermore, the effect of tissue cultured root of wild Panax ginseng on spermatogenic
disorder studied in male rats showed that Panax ginseng can serve as a therapeutic
agent in spermatogenic disorder (Park, Hwang, Lee, Yu, Paek, Hwang & Han, 2006).
Efficient application of non-synthetic unconventional materials in rabbit production
demands that thorough research be conducted to determine the effects of such materials
on the various biological/physiological aspects of the rabbits. Evaluation of the organ
characteristics of the rabbits administered Panax ginseng is expected to give insight on
how the material is affecting the organs which perform vital functions in the animal’s
body. Therefore, this study was designed to evaluate the effect of Panax ginseng
extracts (PGEs) on the liver, kidney, testes and bone of adult New Zealand White (NZW)
rabbit bucks.
2. Materials and Methods
2.1 Study location
This study was carried out at the Rabbitry Unit of the Teaching and Research Farm of
the School of Agriculture and Agricultural Technology, Federal University of Technology,
Owerri, Imo State, Nigeria. Owerri is located in the South-East agro-ecological zone of
Nigeria. The geographical location and meteorological conditions has been documented
(Ibeawuchi, Obiefuna & Ofoh, 2005).

44

Iwuji et al., Effect of Oral Administration…

2.2 Experimental Test Material and Preparation
The experimental test material used for this study was Panax ginseng extracts (PGEs). A
commercially available capsulated pure Panax ginseng extracts (Mason natural® Korean
Ginseng 518 mg) produced by MASON VITAMINS, INC. USA, was purchased from a
reputable pharmacy in Imo State, Nigeria. The Panax ginseng extracts capsule was
dissolved in distilled water at the rate of 0, 200 and 400 mg/ml and administered orally to
the experimental rabbit bucks.
2.3 Experimental Rabbits and Design
Twenty four (6 months old) New Zealand White (NZW) rabbit bucks were used for this
experiment. The rabbits were divided into three groups of 8 rabbits on weight
equalization basis and replicated four times with 2 rabbits per replicate. Each replicate
was housed in a rabbit hutch measuring 60cm x 60cm x 60cm in an open sided building.
The groups were randomly assigned to each of the experimental test materials; T 1, T2
and T3, containing 0, 200, and 400 mg PGEs/ml, respectively, in a Complete Randomized
Design (CRD).
The experimental test materials were orally administered to the rabbits between 7.00 and
9.00 GMT, for 28 days using a syringe. A standard rabbit diet (17.99 % CP; 2694.18 ME)
and water were offered free choice to the rabbits, while other standard management
practices described by EL-Raffa (2004) and Mailafia, Onakpa & Owoleke (2010) were
carried out throughout the experiment.
2.4 Data Collection and Analysis
2.4.1

Organ Weights and Histology

At the end of the experiment; four rabbits from each treatment group (one from each
replicate) were slaughtered following the World Rabbit Science Association (WRSA)
recommendations as described by Blasco & Ouhayoun (1996). The livers, kidneys and
testes were carefully removed and weighed using a sensitive electronic scale and
expressed as a percentage of the live weight. The weighed organs were subjected to
histological examinations. The organs were fixed in 10 % formal saline for histological
evaluation. The tissues were processed for histological evaluation in accordance with the
method described by Oremosu et al. (2013). The fixed tissues were transferred to a
graded series of ethanol (50, 70, 95 and 100 %) and then cleared in xylene. Once
cleared, the tissues were infiltrated in molten paraffin wax in the oven at 58 oC. Serial
sections of 5µm in thickness were obtained from a solid block of tissue using a
microtome. They were then cleared and fixed in clean slides where they were stained
with Haematoxylin and Eosin, examined with the help of a light microscope at a
magnification of x200 and then photographed.
2.5.2 Bone Characteristics
The slaughtered bucks were deboned and the humerus, fermur and tibia bones
extracted. The weights, lengths and diameters of the bones were measured following the
methods described by DalleZotte, Princz, Metzger, Szabo, Radnai, Biro-Nemeth, Orova,
& Szendro (2009). The lengths and diameters of the bones were measured using a dial
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calliper, while a sensitive electronic scale was used to determine the weights. The bone
lengths were determined by measuring the distance between the proximal and distal
epiphyses, while the bone diameters were measured in terms of the minor thickness at
the mid-diaphysis, which corresponds to the breaking point.
2.5.3 Data Analysis
Data collected were subjected to analysis of variance according to Steel and Torrie
(1980) while significantly (P<0.05) different means were separated using Duncan’s New
Multiple Range Test (DNMRT) as outlined by Obi (1990).
3. Results and Discussion
3.1 Organ weights
Data on organ weights of adult New Zealand rabbit bucks administered PGEs are
presented in Table 1. There were significant (P<0.05) increases in the weights of liver
and testes of bucks that received the extract. Rabbit bucks administered T 3 extracts had
significantly (P<0.05) higher liver (78.20 g) weights than those administered T 1 (72.05 g),
while those administered T2 had a statistically (P>0.05) similar liver weights (75.55 g)
with those of T1 and T3. The testes weights increased significantly (P<0.05) in bucks that
received T3 (7.03 g) when compared with those that received T1 (5.63 g) and T2 (5.74 g)
extracts which had statistically (P>0.05) similar values. The average kidney weights of
the rabbits were decreased in PGEs group but the values were not significant (P>0.05)
when compared with the T1 (control) group.
Oral administration of 400 mg/ml PGEs to adult New Zealand rabbit bucks significantly
(P<0.05) increased their liver weights, which could be attributed to enhanced hepatic cell
and tissue growth, induced through various mechanisms of the growth promoting ability
of PGEs (Metori, Furutsu, & Takahashi, 1997; Yan, Meng, Lee, Wang, & Kim, 2011).
This enhanced growth of the liver may also be an indication of enhanced hepatic
functions in the rabbits. In like manner, the growth promoting ability of PGEs, especially,
its protein anabolic effect (Metori, Furutsu, & Takahashi, 1997), may be responsible for
the significant (P<0.05) increase in the testicular tissues and subsequent increase in
testes weights of rabbits on 400mg/ml PGEs. This may probably increase spermatogenic
capacity (increased number of spermatozoa) in the rabbits (Oremosu, Arowosaye,
Akang & Bassey, 2013). Documented studies with Panax ginseng have also recorded
increased testicular weights in rats (Yan, Meng, Lee, Wang, & Kim, 2011). The kidney
weights were similar (P>0.05) among the treatments, despite the fact that rabbits on T2
and T3 were receiving extra xenobiotic substances (Panax ginseng extract is also a
xenobiotic) capable of causing renal toxicity (though not all xenobiotics) (Pritchard, Krall,
& Silverthorn, 1982). This shows the absence of any renal impairment and suggests that
PGEs may have actually helped in the functions of the kidneys at 200 and 400 mg/ml
oral administration.
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Table 1 Percentage Organ Weights of Adult NZW Rabbit Bucks Administered
Panax ginseng Extracts
Parameters

T1

T2

T3

SEM

Liver (%)

3.58b (72.05g)

3.89ab (75.55g)

3.95a (78.20g)

0.11

Kidneys (%)

0.46 (9.18g)

0.43 (8.38g)

0.44 (8.75g)

0.01NS

Testes (%)

0.28b (5.63g)

0.30b (5.74g)

0.35a (7.03g)

0.01

ab

: Means within a row with different superscripts are significantly (P<0.05) different.
T = treatment; SEM = Standard error of means; NS = Not significant.

3.2 Histology of the Organs
The histological evaluation of different organs of the adult rabbit bucks administered
Panax ginseng extracts are presented as photomicrographs (Plate 1 – 9). The
micrographs of histological sections of the liver, kidneys and testes of the rabbits reveal
changes in the tissue architecture of the livers and kidneys, while no change was
observed in the tissue architecture of the testes. This could be as a result of the
involvement of the liver and kidney in the metabolism of the components of PGEs, while
the testis was not (Anders, 1980; Tredger, 2004). The proliferations, dilated veins and
sinusoids and increased cellularity observed in the livers and kidneys of PGEs treated
rabbits were in agreement with documented properties of Panax ginseng (Yang, Zheng,
Li, & Deng, 2003), but had no untoward effect in the rabbits.

CV
H

S

CV= Central vein
H = Hepatocyte
S = Sinusoid. (Histological section shows liver tissue with normal disposition)
Plate 1. Liver of adult rabbit bucks administered 0.00 mg of PGEs
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S

CV

H

CV = Central vein
S = Sinusoid
H = Hepatocyte. (Histological section shows liver tissue with stromal tissue
proliferation and increased sinusoidal spaces within the stroma. The central vein is
slightly enlarged).
Plate 2. Liver of adult rabbit bucks administered 200.00 mg of PGEs

H
CV

S

CV = Central vein
S = Sinusoid
H = Hepatocyte. (Histological section shows liver tissue with proliferation and
increased dilated sinusoidal spaces within the stroma. The central vein is enlarged.
The hepatocytes appear hyperchromatic with some slightly enlarged).
Plate 3. Liver of adult rabbit bucks administered 400.00 mg of PGEs

T
G
CyS

CS

CS = Capsular space
CyS = Cystic space
G = Glomerulus; T = Tubules. (Histological section shows kidney tissues with normal
tissue architecture).
Plate 4. Kidney of adult rabbit bucks administered 0.00 mg of PGEs
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G

T
CS

CS = Capsular space
G = Glomerulus
T = Tubules. (Histological section shows kidney tissue with normal tissue architecture. The
glomeruli and the Bowman’s capsule appear normal, while the tubules appear slightly
enlarged).
Plate 5. Kidney of adult rabbit bucks administered 200.00 mg PGEs
T

G
CyS
CS

CS = Capsular space
CyS = Cystic space
G = Glomerulus
T = Tubules. (Histological section shows kidney tissue with glomeruli closely adherent to the
bowman’s capsular spaces. The tissue stroma appears edematous. There is increased
cellularity within the glomerulus tuft. Also seen are some cystically dialated spaces.)
Plate 6. Kidney of adult rabbit bucks administered 400.00 mg of PGEs

IT
ST

IT = Interstitial tissue (containing leydig or interstitial cells)
ST = Seminiferous tubule (containing sperm cells at different stages of development
and sertoli cells). (Histological section shows testicular tissues with normal tissue
disposition)
Plate 7. Testis of adult rabbit bucks administered 0.00 mg of PGEs
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IT

ST

IT = Interstitial tissue (containing leydig or interstitial cells)
ST = Seminiferous tubule (containing sperm cells at different stages of development
and sertoli cells). (Histological section shows testicular tissues with normal tissue
disposition).
Plate 8. Testis of adult rabbit bucks administered 200.00 mg PGEs

ST
IT

IT = Interstitial tissue (containing leydig or interstitial cells)
ST = Seminiferous tubule (containing sperm cells at different stages of development
and sertoli cells). (Histological section shows testicular tissues with normal tissue
disposition).
Plate 9. Testis of adult rabbit bucks administered 400.00 mg PGEs
3.3 Bone Characteristics
The bone characteristics of the experimental rabbits are presented in Table 2. The
lengths, diameters and raw weights of the humerus, fermur and tibia bones of the
rabbits were similar (P>0.05) among the treatment groups. The lengths of the
humerus bones ranged from 7.41 – 7.45 cm; diameter ranged from 0.59 - 0.60 cm
and weight ranged from 2.60 – 2.69 g, while fermur bones ranged from 9.40 – 9.54
cm in length, 0.62 – 0.65 cm in diameter and 5.24 – 5.30 g in weight. The tibia bones
recorded values ranging from 10.38 – 10.40 cm in length, 0.65 – 0.69 cm in diameter
and 5.02 – 5.05 g in weight.
The similar (P>0.05) values recorded in the bone parameters of the experimental
rabbits could probably mean that PGEs do not have any effect on these bone
parameters in adult NZW rabbit bucks or that, the 200 and 400 mg doses
administered orally for 28 days were not enough to effect significant (P<0.05)
changes.
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Table 2 Bone Parameters of Adult NZW Rabbit Bucks Administered Panax
ginseng Extracts
Parameters
T1
T2
T3
Humerus bone:
Length (cm)
7.41
7.42
7.45
Diameter (cm)
0.60
0.59
0.60
Weight (g)
2.69
2.69
2.60
Fermur bone:
Length (cm)
9.40
9.45
9.54
Diameter (cm)
0.63
0.62
0.65
Weight (g)
5.24
5.25
5.30
Tibia bone:
Length (cm)
10.40
10.38
10.39
Diameter (cm)
0.65
0.66
0.69
Weight (g)
5.02
5.03
5.05
T = treatment; SEM = Standard error of means; NS = Not significant.

SEM
0.21NS
0.01NS
0.25NS
0.18NS
0.12NS
0.15NS
0.01NS
0.03NS
0.02NS

4. Conclusion
Administration of Panax ginseng extracts (PGEs) increased liver weights and caused
changes in tissue architecture of the livers and kidneys of adult New Zealand White
(NZW) rabbit bucks. It could be concluded that 200 and 400 mg PGEs enhanced liver
performance in adult rabbit bucks through increased cells and tissues, which resulted
in increased weights. At 400 mg administration, PGEs increase testes weights or
capacity without distorting their tissue architecture. PGEs have no effect on the
length, diameter and weights of the humerus, fermur and tibia bones of adult NZW
rabbit bucks. The results of this study implies that up to 400 mg PGEs may be used
to enhance liver and testes functions, especially in breeding rabbit bucks.
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