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Abstract: This study was carried out to determine changes in ovarian and uterine dimensions in Savanna 

Brown (SB) goats between days 24 and 30 postpartum (pp). The mean (± sem) weight of the right ovary (ROV) 

was significantly higher (P < 0.05) at day 28 pp. The diameter of the largest follicle in the ROV was greater (P 

< 0.05) at day 28 pp. The weight of follicular fluid (FF) from all follicles in both ovaries was heavier (P< 0.05) 

at day 28 pp. The number of follicles  > 0.3 cm in diameter in the ROV was higher (P< 0.05) at day 30 pp than 

day 26 pp. Mean weight of FF from the left ovary (LOV) was heavier (P< 0.05) than from the ROV during the 

period of study. The inter-caruncular distance in both the right (Rh) and left (Lh) uterine horns was longer        

(P< 0.05) at day 30 pp. The left oviduct was longer (P <0.05) than the right oviduct at day 30 pp. It is 

concluded that pp ovarian follicle activity was higher in the ROV than LOV and inter-carunucular distance and 

left oviductal length were significantly longer between days 28 and 30 pp. 
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I. Introduction 
The estimated population of goats in Nigeria was 34.5 million [1]. The Savanna Brown goat (also 

known as ‘Red Sokoto’ goat) constitute about sixty percent of the Nigerian goat population [2]. They are year-
round breeders with oestrous cycle length and oestrus duration ranging from 19 – 21 days and 21 – 26 hours, 

respectively [3,4]. Uterine involution is the time required for a recent pregnant uterus to resume the condition in 

which fertilization, implantation and embryonic development can proceed [5]. Completion of macroscopic 

uterine involution is defined by similarity in pp uterine horn length or with the uterine dimensions of empty non-

postpartum animals of the same breed [6]. Factors that influence uterine involution include parity, suckling and 

season [7,8,6]. Early resumption of ovarian activity and exogenous administration of progesterone also affect 

uterine involution [9,6]. Completion of uterine involution and first pp oestrus in SB goats occur between 24 - 28 

days [2], and 19 – 30 days pp [10], respectively. Studies on gross ovarian features of SB goats had been 

restricted mainly to abattoir specimens [11,12]. Therefore, the purpose of this study was to determine 

morphometric changes in the genitalia of SB goats between pp days 24 and 30, a period that coincides with the 

completion of uterine involution and first pp oestrus in the SB goat. 

 
II. Materials and Methods 

2.1 Animals and management  

Eight multiparous (2 – 3 parity) pp SB does aged between 2 – 3 years and weighing between 15 – 25 

kg were used for the study. They were sourced from the research stock of the Department of Veterinary 
Physiology and Pharmacology, Ahmadu Bello University, Zaria. The animals were housed in semi-open 

concrete floor pens and grazed on natural pasture   supplemented with maize offal and cotton seed cake.  

 

2.3 Measurement of genital dimensions     

Following parturition, two animals each were allotted for slaughter on days 24, 26, 28 and 30 pp. On 

the appointed day, two animals each were slaughtered, skinned and flayed using standard procedure. A mid-line 

incision was made between the mammary quarters and the genitalia consisting of the ovaries, uterus, oviducts 

and cervix were exteriorized, resected and freed of all ligamental and fat tissues. Thereafter, the following 

dimensions were taken with a measuring tape as described by earlier workers [13,14,6]:  

 

2.4 Ovarian dimensions 
Length of the ovary was measured as the distance between the anterior and posterior surfaces, breadth, 

as distance between the medial and lateral poles and, height, as distance between the attached and free borders 

of the ovary; weight of intact ovary, volume of intact ovary (i.e. the volume of water displaced by the ovary 

when placed in a 5ml graduated test-tube filled with water), weight of ovary after removal of follicular fluid 
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(FF), number of follicles on each ovary classified according to their diameters as small (< 0.3 in diameter) and 

large (> 0.3 cm in diameter), diameter of the largest follicle taken along its longest axis, volume of FF from the 

largest follicle and from all follicles (obtained by aspiration with a 1ml 25G insulin syringe), and the weight of 
FF from all follicles (obtained by subtracting the ovarian weight without FF from the weight of the intact ovary). 

 

2.5 Uterine dimensions  

Length of uterine horn was taken from the internal bifurcation to the uterotubal junction (after careful 

dissection from the external bifurcation with a scalpel blade), diameter of uterine horn at the level of the external 

bifurcation, thickness of the wall of uterine horn from the serosa to the endometrium at the level of the external 

bifurcation (through an incision made from the serosal surface to the uterine lumen), length of oviducts from the 

uterotubal junction to the junction of the fimbria, weight of oviducts after resection from the uterotubal junction, 

diameter of caruncle close to the external bifurcation, distance between two caruncles close to the external 

bifurcation, weight of the uterine horns after resection at the internal bifurcation and uterotubal junction, length 

of the uterine body from the internal bifurcation to the internal os of the cervix, diameter of the uterine body 
taken at the middle portion, weight of the uterine body after resection at internal bifurcation and internal os, 

length of the cervix from the internal to the external os, diameter of the cervix taken at the middle portion and 

weight of the cervix after resection at the internal and external os. 

 

2.6 Data analysis 

 All data were expressed as mean (±SEM) and compared using ANOVA and Turkey’s post hoc test. 

The statistical package used was GraphPad Prism version 4.0 (2003) for Windows from GraphPad Software, 

San Diego, California, USA (www.graphpad.com). Values of P < 0.05 were considered significant. 

 

III. Results 
3.1 Ovarian Dimensions 

The mean (± sem) weight of the ROV was significantly higher (P < 0.05) at day 28 pp than at days 24, 

26 and 30 pp, respectively (TABLE 1). The number of follicles in the ROV that were > 0.3 cm in diameter was 

higher   (P< 0.05) at day 30 than day 26 pp (TABLE 3). The diameter of the largest follicle in the ROV was 

greater           (P < 0.05) at day 28 than on days 24, 26 and 30 pp, respectively. The weights of FF from all 

follicles in the ROV and LOV were heavier (P< 0.05) at day 28 than on days 24, 26 and 30 pp, respectively 

(TABLE 4). Mean weight of FF from the LOV was heavier (P< 0.05) than from the ROV during the period of 

study. Apart from these differences, other ovarian dimensions were not significantly different between the ROV 

and LOV and between days pp (TABLE 2). 

  

3.2 Uterine and oviductal  dimensions  
The inter-caruncular distance in both the Rh and Lh was longer (P< 0.05) at day 30 than on days 24, 26 

and 28 pp (Table 7). The mean length of the left oviduct was longer (P <0.05) than the right oviduct at day 30 

than on days 24, 26 and 28 pp, respectively. However, other dimensions measured were not significantly 

different between the Rh and Lh during the period of study (Table 5 and Table 6). 

 

IV. Discussion 
The significantly higher weight, number of follicles > 0.3cm and diameter of largest follicle of the 

ROV as compared to the LOV is suggestive of higher ovarian pp activity in the ROV than in the LOV between 

days 24 and 30 pp. This finding agrees with earlier reports in other monotocous goat breeds [15,16], but differs 
with reports of similar activity between the ROV and LOV of dwarf goats [17,18]. This difference between the 

findings of our study and the latter reports on dwarf goats may be attributable to peculiarity of breed and stage 

of reproduction in which the studies were conducted. Also, the findings of our study may suggest a higher 

probability of the first pp ovulation occurring from the ROV than the LOV. Particularly, since mean ovarian size 

and endometrial thickness is reported to have a positive effect on reproductive activity [19]. The findings of this 

study may also imply that the frequency of pregnancy in the Lh is higher than in the Rh in SB goats because the 

ovary ipsilateral to the non-pregnant horn tends to resume activity earlier [20]. Another perspective to the 

present findings is that the presence of a future ovulatory follicle and a receding corpus luteum on contralateral 

ovaries tend to prolong the luteal phase of the subsequent cycle and favour the development of three follicular 

waves and a longer interovulatory interval [21]. This means that the SB goat may be predisposed to a relatively 

longer than normal first pp cycle. 
           Another significant observation in this study is that most of the changes in ovarian follicular 

activities occurred between days 28 and 30 pp. This is suggestive of a synergy between resumption of ovarian 

activity and the period of completion of uterine involution in the SB goats [2]. This means that a successful 

rebreeding programme involving oestrous synchronization and artificial insemination or natural breeding could 

http://www.graphpad.com/
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be initiated around that period. Indeed, up to 80% oestrous response and non-return rates have been reported 

following commencement of oestrous synchronization with progestagen ear implants in SB goats between day 

28 and 35 pp [22]. 
      The similarity in morphometric dimensions between the Rh and Lh observed in this study confirms that 

uterine involution is complete in SB goats during this period [2]. This is because completion of gross uterine 

involution is defined either by similarity in uterine born length or by comparing with the uterine dimensions of 

empty non-postpartum animals [6]. A similar period of completion of uterine involution as observed in this 

study had been reported in Canadian goats [23]. However, completion of uterine involution had also been 

reported to occur as early as      day 19 in Balady goats [24,25]. This difference may not be unconnected with 

the effect of breed [26], and season [6], on the process of pp uterine involution.  

 The significant increase in mean inter-caruncular distance in both uterine horns and the length of the 

left oviduct at day 30 pp may be a response to renewed stimulation by ovarian steroids due the significant level 

of ovarian follicular activity earlier observed during the period. Remodelling of caruncular and intercaruncular 

areas is critical to uterine involution and is influenced by the increase in oestrogen and progesterone receptor 
activities as uterine involution progresses [27]. 

       The higher mean weight of FF from the LOV as compared to the ROV may be responsible for the 

increase in the length of the left oviduct as compared to the right oviduct. Again, this may be due to the 

uterotrophic effect of oestradiol reaching the left oviduct (considering that it had higher FF weight), possibly via 

a countercurrent mechanism between the ovarian artery and utero-ovarian vein as obtained in the transport of 

prostaglandin F2 alpha during luteolysis in domestic ruminants [28]. Ovarian steroid hormones enhance the 

interaction between a functional embryo and a receptive maternal uterus to ensure successful implantation 

[29,30]. Therefore, the increase in intercaruncular distance and oviductal length observed in this study may be 

due to uterotophic response to ovarian steroids in preparation for sperm capacitation, oocyte transport, 

implantation and pregnancy.  

 

V. Conclusion 
Based on the findings of this study, it is concluded that a rebreeding programme for SB goats could be 

designed to commence around days 28 and 30 pp in order to take advantage of the utero-ovarian changes 

prevailing during that period that seem to favour ovulation and pregnancy establishment.            
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Table 1. Mean (± SEM) Weights and Volumes of Ovaries of Savanna Brown Goats between Days 24 and 

30 Postpartum 
 

Days PP  

 

n 

Weight of ovaries (g) Volume of ovaries (ml) 

                     ROV                                              LOV        ROV           LOV 

Wt(+FF) Wt (-FF) Wt(+FF) Wt(-FF)   

24 2 1.00 ± 0.10
a
 0.85 ± 0.05 1.05 ± 0.15 0.75 ± 0.15 0.85 ± 0.15 0.85 ± 0.15 

26 2 0.95 ± 0.05
a
 0.80 ± 0.00 1.00 ± 0.00 0.70 ± 0.10 0.70 ± 0.10 0.95 ± 0.05 

28 2 1.90 ± 0.40
b
 1.15 ± 0.25 1.95 ± 0.25 0.80 ± 0.10 1.45 ± 0.35 1.30 ± 0.30 

30 2 1.20 ± 0.00
ab

 1.00 ± 0.10 2.25 ± 0.75 0.85 ± 0.25 0.85 ± 0.25 1.75 ± 1.15 

Mean ( ± 

SEM) 

 1.26 ± 0.16 0.95 ± 0.07 1. 65 ± 0.26 1.06 ± 0.27 0.96 ± 0.14 1.21 ± 0.26 

PP: postpartum: ROV: right ovary: LOV: left ovary; Wt(+ FF): weight of intact ovary plus follicular fluid; Wt(- 

FF): weight of ovary minus follicular fluid; a,b: values with different superscripts within column were 

significantly different (P ˂ 0.05).  

 

Table 2. Mean (± SEM) Dimensions of Ovaries of Savanna Brown Goats between Day 24 and 30 

Postpartum 
 

 

Days PP  

 

 

n 

Ovarian dimensions   

Length (cm) Height (cm) Breadth (cm) 

ROV LOV ROV LOV ROV LOV 

24 2 1.75 ± 0.25 1.65 ± 0.35 1.00 ± 0.00 1.00 ± 0.10 0.40 ± 0.10 0.30 ± 0.00 

26 2 1.70 ± 0.10 1.80 ± 0.20 0.85 ± 0.05 0.90 ± 0.10 0.35 ± 0.05 0.50 ± 0.20 

28 2 1.90 ± 0.10 1.90 ± 0.10 1.18 ± 0.00 1.15 ± 0.05 0.50 ± 0.00 1.65 ± 0.25 

30 2 1.80 ± 0.30 2.30 ± 0.10 0.90 ± 0.20 0.90 ± 0.10 0.55 ± 0.15 0.55 ± 0.25 

Mean ( ± SEM)  1.79 ± 0.08 1.91 ± 0.18 0. 96 ± 0.05 0.99 ± 0.05 0.45 ± 0.05 0.50 ± 0.09 

PP: postpartum; ROV: right ovary; LOV: left ovary. 

 

Table 3. Mean (± SEM) Count Numbers and Diameter of the Ovarian Follicles of Savanna Brown Goats 

between Day 24 and 30 Postpartum 
 

Days PP  

 

n 

Number of follicles > 0.3cm in 

diameter  

Number of follicles < 0.30cm in 

diameter 

Diameter of the largest follicle 

(cm) 

ROV LOV ROV LOV ROV LOV 

24 2 1.50 ± 0.05
ab

 2.00 ± 1.00 1.45 ± 2.50 17.5 ± 2. 05 0.40 ± 0.00
ab

 0.50 ± 0.10 

26 2 0. 05 ± 0.05
a
 2.50 ± 0.50 2.50 ± 0.50 9.50 ± 4.50 0.25 ± 0.05

a
 0.45 ± 0.15 

28 2 2.50 ± 1.50
ab

 4.00 ± 0.00 4.00 ± 0.00 25.00 ± 10.00 0.60 ± 0.10
b
 0.45 ± 0.05 

30 2 5.50 ± 1.50
b
 3.00 ± 1.00 3.00 ± 1.00 12.00 ± 2.00 0.40 ± 0. 05

ab
 0.55 ± 1.15 

Mean ( ± SEM)  2.50 ± 0.82 2.88 ± 0.40 14. 00 ± 2.38 16.00 ± 3.09 0.43 ± 0.05 0.49 ± 0.05 
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PP: postpartum; ROV: right ovary; LOV: left ovary; a,b: values with different superscripts within columns were 

significantly different (P ˂ 0.05). 

 
Table 4. Mean (± SEM) Volumes and Weights of Follicular Fluid in the Ovaries of Savanna Brown Goats 

between Day 25 and 30 Postpartum 
 

Days  

 

n 

Volume of fluid in the largest 

follicle (ml) 

Volume of fluid in all follicles 

(ml)  

Weight fluid in all follicles (g) 

ROV LOV ROV LOV ROV LOV 

24 2 0.02 ± 0.00 0.48 ± 0.42 0.02 ± 0.01 10.9 ± 0.90 0.15 ± 0.05
a
 0.30 ± 0.00

a
 

26 2 0.02 ± 0.00 0.06 ± 0.02 0.20 ± 0.10 0.14 ± 0.05 0.15 ± 0.05
a
 0.30 ± 0.10

a
 

28 2 0.09 ± 0.03 0.08 ± 0.02 0.24 ± 0.06 0.31 ± 0.11 0.75 ± 0.15
b
 1.20 ± 0.20

b
 

30 2 0.04 ± 0.02 0.06 ± 0.02 0.17 ± 0.05 0.10 ± 0.02 0.20 ± 0.10
a
 0.20 ± 0.10

a
 

Mean ( ± SEM)  0.04 ± 0.13 0.17 ± 0.10 0. 18 ± 0.03 0.40 ± 0.22 0.31 ± 0.10
a
 0.49 ± 0.16

b
 

PP: postpartum; ROV: right ovary; LOV: left ovary; a,b: values with different superscripts within column were 

significantly different (P ˂ 0.05). 

 
Table 5. Mean (± SEM) Weights and Dimensions of Uterine Horns of Savanna Brown Goats between Day 

24 and 30 Postpartum 
 
 

Days 

PP  

 
 

n 

Uterine horn Weight (g) Uterine horn Dimensions (cm)  

       RH         LH RH LH 

         L         Dm        Th         L         Dm          Th  

24 2 12.45 ± 6.10 11.70 ± 3.60 9.50 ± 3.00 2.00 ± 0.00 0.25 ± 0.05 10.65 ± 2.65 2.00 ± 0.00 0.25 ± 0.05 

26 2 12.60 ± 0.40 12.00 ± 0.05 10.25 ± 1.25 1.65 ± 0.15 0.40 ± 0.10 10.15 ± 1.15 1.65 ± 0.15 0.05 ± 0.03 

28 2 10.70 ± 2.30 11.00 ± 2.40 10.40 ± 0.10 1.70 ± 0.10 0.30 ± 0.00 9.25 ± 0.25 1.65 ± 0.15 0.20 ± 0.00 

30 2 15.65 ± 5.70 17.60 ± 7.50 11.35 ± 3.35 2.00 ± 0.00 0.35 ± 0.05 12.00 ± 3.00 2.00 ± 0.00 0.40 ± 0.10 

Mean(

±SEM) 

 12.85 ± 1.76 13.04 ± 1.91 10. 38 ± 0.92 1.84 ± 0.07 0.33 ± 0.03 10.51 ± 0.87 1.83 ± 0.08 0.29 ± 0.04 

PP: postpartum; RH: right uterine horn; LH: left uterine horn; L: length; Dm: diameter; Th: thickness 

 

Table 6. Mean (± SEM) Weights and Dimensions of Cervix and Uterine Body of Savanna Brown Goats 

between Day 24 and 30 Postpartum 
 

Days  

 

n 

Cervix  Uterine body  

      Wt                       L                      

Dm 

      Wt              L  Dm 

24 

26 

2 

2 

8.85 ± 3.70 3.50 ± 0.50 1.50 ± 0.50 6.10 ± 0.25 2.00 ± 1.00 1.75 ± 0.25 

7.90 ± 0.80 3.80 ± 0.80 1.40 ± 0.10 2.80 ± 0.03 1.50 ± 0.50 1.50 ± 0.00 

28 2 7.05 ± 2.1 3.50 ± 1.01 1.20 ± 0.00 5.70 ± 1.70 1.85 ± 0.35 1.25 ± 0.25 

30 2 9.60 ± 3.60 3.60 ± 2.40 1.80 ± 0.20 3.50 ± 0.1 2.05 ± 0.45 2.05 ± 0.45 

Mean ( ± 

SEM) 

 8.35 ± 1.12 3.59 ± 0.52 1.48 ± 0.13 4.53 ± 0.6 1.85 ± 0.31 1.64 ± 0.16 

PP: postpartum; Wt: weight; L: length; Dm: diameter 

 
Table 7. Mean (± SEM) Dimensions of the Oviducts and Uterine Caruncles of Savanna Brown goats 

between Days 24 and 30 Postpartum 

 

PP: postpartum; RH: right uterine horn; LH: left uterine horn; Rovid: right oviduct; Lovid: left oviduct; a,b: 

superscripts within column were significantly different                (P ˂ 0.05).  

 

 

 

Days PP 

 

 

n 

 Caruncular diameter  Inter-caruncular distance  Oviducts 

       RH                  LH        RH                      LH                                                Rovid                                            Lovid 

            Wt          L          Wt L 

24 2 0.45 ± 0.5 0.45 ± 0.05 0.30 ± 0.05
a
 0.25 ± 0.05

a
 0.15 ± 0.05 13.50 ± 

1.00 

1.05 ± 0.65 14.00 ± 0.50
ab

 

26 2 0.50 ± 0.00 0.50 ± 0.00 0.60 ± 0.20
ab

 0.65 ± 0.05
b
 0.15 ± 0.05 15.30 ± 

0.50 

0.45 ± 0.05 12.00 ± 1.00
a
 

28 2 0.35 ± 0.05 0.40 ± 0.09 0.50 ± 0.10
ab

 0.55 ± 
0.15

ab
 

0.75 ± 0.15 13.75 ± 
1.75 

1.08 ± 0.20 13.75 ± 0.25
ab

 

30 2 0.40 ± 0.10 0.45 ± 0.05 0.90 ± 0.00
b
 0.90 ± 0.10

b
 0.20 ± 0.10 15.07 ± 

1.75 

1.20 ± 0.40 15.75 ± 1.25
b
 

Mean (± SE )  0.43 ± 0.03 0.45 ± 0.03 0.58 ± 0.09 0.59 ± 0.10 0.31 ± 0.10 14.31 ± 

0.48 

0.93 ± 0.18 13.88 ± 0.60 


