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ABSTRACT 

An experiment was conducted to investigate the influence of dietary crude protein on testicular 

morphometrics, haematological and serum biochemical parameters of growing male rabbits 

exposed to transient neonatal goitrogen. Sixty-three (63) male rabbit neonates were transiently 

exposed to goitrogen through suckling of their mothers’ milk. The neonates were weaned after 5 

weeks and 10 rabbits were randomly assigned to each of three dietary treatments (T1-16% CP 

(Control); T2-14% CP (Low) and T3-18% (High) crude protein) in a Completely Randomized 

Design. Animals were fed with the experimental diets from the 5th to 13th weeks of age. Five 

animals per treatment were humanely sacrificed on the 13th week. Blood samples were collected 

for haematological and serum biochemical parameters. Testes were harvested for testicular 

morphometric evaluation (Testes weight, length, width and volume). The data were analyzed 

using one-way analysis of variance. Rabbits fed with high crude protein diets had significantly 

(p<0.05) higher test is weight, length and width than those fed lower dietary crude protein. The 

haematological and serum biochemical variables fell within the normal physiological range for 
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male rabbits. In conclusion, 18% dietary crude protein increased testicular morphometrics in 

rabbits exposed to transient neonatal goitrogen without posing health risk to the animals. 

Keywords: Testis, Haematology, Serum, Rabbit, Bucks, Neonates, Goitrogen, Crude-protein.  

1.0 INTRODUCTION 

There is the need to evaluated and explore viable options in order to maximize food production 

and meet the protein requirements in Nigeria and world at large [1]. Among such alternatives is 

the use of livestock species that are yet to play a major role in animal production, especially in 

the developing countries of the world. Fast-growing livestock such as rabbits possess a number 

of features that might be of advantage in the small holder, subsistence and integrated farming. 

Nigeria and other developing countries are faced with myriad of problems, which have resulted 

in a gross shortage of meat in order to meet up their ever-growing population [2].  

Reproductive inefficiency is one of the most limiting constraint to efficient rabbit production in 

the tropics [3]. The efficiency of sperm production, libido and quality of spermatozoa tend to 

remain uniform throughout the reproductive life of an animal but may be significantly altered by 

age, nutrition, environment, health status, drugs, and chemicals [4]. Gage and Freckleton [5] 

reported that the testis size is directly related to the age of the animal and testicular weight is 

related to sperm production. 

Transient neonatal goitrogen treatments in rat pups, induced by adding a reversible goitrogen to 

the mothers’ water from birth to day 25, resulted in adult testis size and sperm production of 

about 80% and 140%, respectively [6, 7, 8, 9]. This goitrogen treatment is effective only when 

begun during neonatal life, suggesting that the treatment alters an early postnatal process to 

eventually produce the observed increase in testis size and sperm production [8,10]. 

Furthermore, rabbits have been found to give high reproductive performance when fed 

concentrate feeds [11]. The major nutritional requirements in tropical rabbit production are 

protein and energy. Protein however, plays a very significant role in the animal body, therefore 

must be appropriately provided for in the diet. All living cells have protein as one of their 

principal constituents. Protein has an essential association with reproduction processes [12]. 

There are limited of information on the manipulation of testes morphometric which will 

invariably enhance sperm production rates in farm animals. One of the interventions is the 

manipulation of the nutrient status of animals especially the dietary crude protein level as it has 

been reported to play a vital role in cell tissue growth and reproduction processes of rabbits [12]. 

This research work was necessitated to establish a relationship between crude protein level in 

rabbit feeds and the testicular morphometrics. Also, to provide some basic technical information 
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on the effect of dietary crude protein on testis size in rabbits exposed to transient neonatal 

goitrogen. 

2.0 MATERIALS AND METHODS 

The experiment was carried out at the Rabbit Production and Research unit, Teaching and 

Research Farm of the Ladoke Akintola University of Technology, Ogbomoso. 

Forty-five (45) mature rabbit does (with average age of 9 months) were procured from a 

reputable breeding farm in Ogbomoso, Oyo State, Nigeria. The does were separately housed in 

wooden cages for a period of two weeks for physiological adjustment. They were dewormed 

using Ivermectin injection (administered subcutaneously at 0.15 ml per kilogram body weight of 

rabbit) against potential ecto and endo-parasites. The does were afterward mated repeatedly 

(twice in a day per doe) at a mating ratio of 1bucks to 3 does.  

2.1 Experimental Procedure  

Preliminary study 

Animals were fed with concentrate diet appropriate for pregnant does (i.e. diet containing 18% 

crude protein and 2500 kcal/kg metabolizable energy in the morning, while forage comprising 

Tridaxprocumbens was offered in the evening until kindling. After first week of kindling, 

goitrogenic compound (Carbimazole) was administered to forty two of the does for the next 21 

days (i.e. these does received a constant daily oral dose of 5mg/1kg bodyweight /day of 

antithyroid drug (Carbimazole) dissolved in 120cl of their drinking water from the 7th to 28th day 

of lactation) while the remaining three does were not introduced to goitrogen treatment. Kits 

were sexed in both groups and the experimental schedule commenced on the male kits. 

Five male kits were randomly picked, from both litter groups .i.e. the goitrogen treated does 

group and the group of does without goitrogen treatment. They were dosed with chloroform and 

blood samples were collected through cardiac puncture into bottles free from any anticoagulant. 

They were centrifuged at 1000 r.p.m for 10 minutes to obtain the plasma. Glass beads were 

introduced into the plasma to coagulate the fibrinogen to give the serum. The sera were assayed 

for Thyroid Stimulating Hormone (TSH), thyroxine (T4) and triiodothyronine (T3) so as to 

confirm the establishment of goitrogen treatment.  

2.2 Experimental treatments 

Sixty-three (63) weaned male rabbits with prior-goitrogen treatment were selected and randomly 

divided into 3 groups of twenty one (21) rabbits each in a completely randomized design. Group 

A (T1) which was the control group were fed pelletized diet containing 16% crude protein. 
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Group B (T2), Group C (T3) were fed pelletized diets of 14 and 18% crude protein (CP), 

respectively. The 3 experimental diets were restricted to 100 g/rabbit/ day.  

2.3 Data Collection 

Three rabbits were randomly selected and humanely sacrificed from each group at the end of 

the12-week feeding trial. Testes were carefully dissected from the sacrificed animals and 

trimmed off adhering tissues. Testis length, testis width and testis volume were measured. The 

testis length and testis width were measured with the aid of a pair of vernier calipers, while the 

testis volume was measured by water displacement according to Archimedes principle [13].  

2.4 Data Collection 

Data obtained were analyzed by One-way analysis of variance using SAS (2003). Separation of 

mean was accomplished by Duncan’s Multiple Range Test of the same statistical software. 

Table 1: Gross Composition of experimental diet 

Feed Ingredients T1 

Control-16% CP 

T2 

14% CP 

T3  

18% CP 

Maize  

 

48.61 54.70 42.55 

SBM 

 

16.39 10.34 22.46 

BDG 

 

15.00 15.00 15.00 

Rice husk 

 

15.00 15.00 15.00 

Fish meal (72%) 

 

2.00 2.00 2.00 

Oyster shell 2.00 2.00 2.00 

Bone meal 0.25 0.25 0.25 

Vitamin premix* 

 

0.25 0.25 0.25 

Salt 

 

0.25 0.25 0.25 

Lysine 

 

0.15 0.15 0.15 

Methionine 

 

0.10 0.10 0.10 

TOTAL 100.00 100.00 100.00 
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Determined Nutrients     

CF (%) 9.74 9.47 10.01 

CP (%) 

 

16.02 14.04 18.01 

Metabolizable Energy (Kcal/kg)** 

 

3190.83 3236.58 3146.59 

*Vitamin premix: Supply per kg diet: 2 000 000 iuvit. A; 400 000 iu D3; 8.0 g vit. E; 4 g vit. b1; 1.0 g vit. B2; 0.6 g vit.; 0.4 

mg vit. B12; 24.0 g Niacin; 0.2 g Folic acid; 8.0 g Biotin; 48.0 g Choline; 320.0 g BHT; 16.0 g Manganese; 8.0 g iron; 7.2 g] 

Zinc; 0.32 copper; 0.25 iodine; 36. 0 mg cobalt; 16.0 mg selenium. ** Metabolizable Energy calculated using Pauzenga, (1985) 

3.0 RESULTS 

Testicular morphometrics of rabbits fed dietary crude protein after exposure to transient neonatal 

goitrogen is shown on Table 1. All the testicular morphometrics were significantly (p<0.05) 

influenced. Left and right testis weights were significantly (P<0.05) higher for T3 than the T2 

which were also significantly (P<0.05) higher than T1. Similarly, a significant (P<0.05) variation 

was observed in both the left and right testis length among the treatments. Left and right testis 

width was significantly (P<0.05) higher at T3 while it was significantly (P<0.05) lower at T2 

compared with the control treatment. The result further revealed a significant (P<0.05) decrease 

in the left and right testicular volume of animals at T2 while a significant (P<0.05) increase was 

observed at T3 when compared with the control treatment. 

Table 2: Effect of dietary crude protein on the overall testicular morphometrics of rabbits 

exposed to transient neonatal goitrogen. 

Parameters T1(Control-16% CP) T2- (14% CP) T3- (18% CP) ±SEM 

Weight (g)     

Left testis 0.35b 0.29c 1.07a 0.13 

Right testis 0.35b 0.30c 1.08a 0.12 

Length (cm)     

Left testis 3.09b  2.51c 3.50a 0.46 

Right testis 3.26b 2.65c 3.64a 0.46 

Width (cm)     

Left testis 0.42b 0.35c 0.53a 0.09 

Right testis 0.50b 0.40c 0.60a 0.05 

Volume (ml)     

Left testis 1.07a 0.96b 1.11a 0.22 

Right testis 1.09a 0.98b 1.12a 0.22 

abc: Means on same row with different superscripts differ significantly (P<0.05)                        

SEM: Standard Error of Mean 
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The haematological parameters of rabbits fed varied dietary crude protein after exposure to 

transient neonatal goitrogen are shown in Table 2. The results showed no significant (P>0.05) 

influence in Red blood cell, Mean Corpuscular Volume (MCV), Mean Corpuscular 

Haemoglobin (MCH), Mean Corpuscular Haemoglobin Concentration (MCHC), Red blood cells 

distribution width coefficient of variation (RDW-cv), Red blood cells distribution width standard 

deviation (RDW-sd), Mean Platelet Volume (MPV) and Platelet Distribution width (PDW). 

Significant (P<0.05) decrease was however observed at T2 in Haematocrit (HCT), Haemoglobin 

(Hb) and White Blood Cell (WBC). Significant (P<0.05) decrease was also observed at both T2 

and T3 in Platelets (PLT), Lymphocyte, Minimum Inhibitory Dilution (MID), Plateletcrit (PCT). 

Table 3: Haematological parameters of rabbits fed dietary crude protein  

after exposure to transient neonatal goitrogen. 

 

Parameters 

T1 (Control-

16% CP) 

T2- (14% CP) T3- (18% CP)  

±SEM 

HCT (%) 35.10a 30.03b 37.67a 1.19 

Red blood cell (109/l) 3.73 3.98 4.83 0.24 

Hb (g/dl) 10.90ab 9.87b 11.73a 0.32 

White blood cell (109/l) 4.20b 4.67b 7.03a 0.47 

PLT (109/l) 226.67a 169.67b 103.33c 7.23 

Lymphocyte (%) 68.33a 60.33b 59.16b 1.50 

MID (%) 10.97a 6.70c 8.40b 0.66 

Granulocyte (%) 32.70 33.77 32.43 0.69 

MCV (µ3) 87.20 88.97 88.60 1.38 

MCH (µµg) 28.40 29.97 28.9 0.44 

MCHC (%) 31.93 32.23 31.13 0.34 

RDW-cv (%) 13.50 13.40 14.17 0.27 

RDW-sd (fL) 42.17 42.10 42.77 0.84 

MPV(fL) 8.63 8.67 8.90 0.08 

PDW (%) 15.77 16.00 15.70 0.08 

PCT (%) 0.20a 0.14c 0.19b 0.09 

abc: Means on same row with different superscripts differ significantly (P<0.05) SEM: Standard Error of Mean; 

Mean corpuscular volume (MCV); Mean corpuscular haemoglobin (MCH) Mean corpuscular haemoglobin 

concentration (MCHC); Red blood cells distribution width coefficient of variation (RDW-cv); Red blood cells 

distribution width standard deviation (RDW-sd); Haematocrit (HCT); Haemoglobin (Hb); Mean platelet volume 

(MPV);  Platelet distribution width (PDW); Platelets (PLT), Lymphocyte;  Minimum inhibitory dilution (MID); 

Plateletcrit (PCT) 
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The serum biochemistry of rabbits fed varied dietary crude protein after exposure to transient 

neonatal goitrogen is shown in Table 3. Alanine aminotransferase (ALT), Albumin, Serum 

protein and Creatinine were not significantly (P>0.05) influenced. Significant (P<0.05) decrease 

was however observed at T2 in Aspartate aminotransferase (AST) and urea. 

Table 4: Serum Biochemistry of Rabbits fed Varied Dietary Crude Protein  

after Transient Neonatal Goitrogen Exposure. 

Parameters T1 (Control-16% CP) T2- (14% 

CP) 

T3- (18% CP) ±SEM 

AST (IU/I) 40.00a 34.50b 48.77a 2.55 

ALT (IU/I) 17.43 15.73 15.54 0.63 

Urea (mg/dl) 8.78a 6.59ab 5.78b 0.53 

Albumin (g/dl) 4.10 4.10 4.31 0.06 

Serum protein (g/dl) 5.31 5.36 4.50 0.20 

Globulin (g/dl) 2.49 2.41 2.40 0.08 

Creatinine (mg/dl) 81.84 71.21 69.08 3.90 

ab: means on same row with different superscripts differ significantly (P<0.05)                        

SEM: Standard Error of Mean; AST = Aspartate aminotransferase; ALT = Alanine aminotransferase 

4.0 DISCUSSION 

The results obtained from this study indicate that 18% CP had an optimal effect on the testicular 

morphometrics of rabbits exposed to transient neonatal goitrogen. In the same light, 14% CP had 

a sub-optimal effect in the overall testicular morphometrics of the rabbits exposed to transient 

neonatal goitrogen. The optimal performance of rabbits at T3 could possibly be due to the 

influence of transient neonatal goitrogen on testicular size. Goa et al. [7] have suggested that 

when rodents were neonatally induced into hypothyroid condition and were allowed to recover 

back to euthyroid state, a significant increase in testis size and daily sperm production would be 

observed in adulthood. The reason for the sub-optimal influence of 14% CP on the overall 

testicular morphometrics could be linked to the report of Akande, [12] that lower dietary protein 

adversely affects reproductive processes in rabbits.  

Blood is an important index of physiological, pathological and nutritional status in the organism 

[14, 15]. Egberongbe [16] indicated that Red Blood Cell (RBC) is most constantly affected by 

dietary influence. In this study, RBC values across the treatments were still within the normal 

physiological range reported by Moore et al. [17]. The insignificant influence of dietary CP in 

majority of the haematological parameters shows that dietary crude protein after exposure to 
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transient neonatal goitrogen did not affect the blood parameters in male rabbits. Moreover, all the 

parameters were still within the normal physiological range for rabbits [18, 19, 20].  

The AST mean values obtained from this study were within the normal physiological range of 

(17-98 IU/l) as reported by [21]. Archetti et al. [21]. Kaneko et al. [22] stated that 

aminotransferases are usually intracellular enzymes with low levels found in the plasma 

representing the release of cellular content during normal cell turnover. The ALT and AST levels 

according to Kaneko et al. [22], are elevated in nearly all liver diseases and particularly high in 

conditions that can cause extensive cell necrosis indicating severe hepatitis or toxic injury. The 

values for the serum urea and globulin obtained for all the treatments are also within the normal 

physiological range of (9.1-25.5 mmol/l) and (1.5-3.3g/dl), respectively as reported by [18, 19, 

and 20]. 

5.0 CONCLUSION 

The results obtained from this study revealed that 18% dietary crude protein optimally increased 

testicular morphometrics in rabbits exposed to transient neonatal goitrogen. It also stabilized the 

haematological and serum biochemical parameters of the rabbits. It can therefore be inferred 

from this study that dietary crude protein significantly influenced the reproductive traits in 

rabbits exposed to transient neonatal goitrogen with 18% CP having an optimal impact without 

posing health threat, since the haematological and serum biochemical parameters determined 

were within the normal physiological range for rabbits. 
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