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Studies on influence of peripartum nutritional supplementation on uterine involution 

and postpartum fertility are meager in Jaffarabadi buffaloes. Hence this investigation 

was undertaken at Cattle Breeding Farm, JAU, Junagadh on 40 advanced pregnant 

Jaffarabadi buffaloes of 2-4 parity. The animals were divided into two equal groups, 

viz., control and treatment groups. The control goup was maintained on standard 

routine farm feeding, while the animals of treatment group received additional daily 

oral supplements of 50 g chelated mineral mixture and 150 g bypass fat along with 

concentrate for 6 weeks prepartum till 2 weeks postpartum. The bypass fat was then 

given @ 15 g/litre of milk produced limiting maximum up to 200 g/head/day till 60 

days postpartum. All the buffaloes were subjected to per rectal gynaeco-clinical and 

ultrasonographic examinations, using hand calibration technique and a 5.0-7.5 MHz 

linear array transducer on day 7, 15, 30, 45 and 60 postpartum. On day 7 postpartum, 

the gravid and non-gravid uterine horns of both the groups were lying cranial and 

ventral to pelvic brim in abdominal cavity as large, soft, flabby water bag like 

structures, and were found to be larger than the cervix. In the subsequent days 

postpartum, the genitalia reduced even further, regaining the tonicity and elasticity. 

The gross involution of the uterus was observed to be completed by 37.00±0.56 and 

32.75±0.57 days (p<0.05) in the buffaloes of control and treatment groups, 

respectively. The USG screening on day 7 postpartum revealed the wall of the cervix 

as a bright hyperechoic structure, while its lumen was found to be hypoechoic with 

bright hyperechoic spots denoting the cervical folds. The wall of the uterine horns was 

hyperechoic with anechoic lumen with hyperechoic spots (lochia). The echogenicity 

got pronounced with an increase in postpartum intervals till day 45 postpartum. The 

uterine caruncles were represented as a bright hyperechoic structures. The mean 

diameters of cervix and past gravid and non-gravid uterine horns were recorded to be 

reduced gradually and significantly from day 7 to days 15 and 30 postpartum, and 

thereafter the mean diameters were reduced non-significantly till day 60 postpartum. 

By 120 days postpartum, 50 and 85% animals in control and treatment group had 

conceived suggesting beneficial effect of peripartum nutrients supplementation. 
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Introduction 
 

Buffaloes in India have established themselves 

superior to crossbred cows in many respects. 

However, low reproductive efficiency, as 

evident from delayed first postpartum estrus 

and conception, prolonged service period 

resulting in long inter-calving period and 

seasonality in breeding etc., is a major 

constraint that leads to reproductive problems 

like subestrus, anestrus and repeat breeding in 

these animals and hence there is a dire need to 

improve the level of fertility in dairy 

buffaloes. Duration of postpartum anestrus has 

an important influence on reproductive 

performance. Factors such as limited energy 

intake, lower body reserves, and postpartum 

diseases can delay the uterine involution and 

thereby return to cyclicity.  

 

Therefore, the event of parturition and the 

time thereafter play a key role in resuming the 

reproductive life and come back to cycle. A 

trouble-free calving predisposes to prompt 

resumption of postpartum ovarian activity. 

Ideally, this should be followed by a minimal 

period of negative energy balance (NEB). The 

nutritional, managemental and environmental 

factors have impact on fertility. Transitional 

period and early postpartum phase in 

particular exerts biological and physiological 

stress on the dam (Setia et al., 1992).  

 

During puerperal period there are different 

activities such as shrinking of the uterus with 

regular myometrial contractions which 

promote the elimination of lochia and there is 

an overall reduction of smooth muscle mass 

(Salma et al., 1999). The structure of the 

endometrium and deeper layers of the uterine 

wall get restored along with resumption of 

ovarian activity and elimination of bacterial 

contamination (Noakes, 2001). Smooth 

muscles play an important role in the 

expulsion of the uterine contents and reduction 

of the uterine size (Bacjsy et al., 2005). The 

greatest change in the uterus occurs within a 

few days postpartum. Uterine involution and 

diameter of uterine horns can be monitored 

directly by palpation per rectum with 

precalibrated hand (Suthar et al., 2004), or 

using the transrectal real time ultrasonography 

(Theodore et al., 2016). However such studies 

are lacking in world famous Jaffarabadi 

buffaloes. Hence this investigation was aimed 

to evaluate the postpartum uterine dynamics 

with and without peripatum nutrients 

supplementation and its effect on postpartum 

fertility in Jaffarabadi buffaloes in its home 

tract. 

 

Materials and Methods 

 

The present investigation was carried out from 

June 2015 to December 2017 at the Cattle 

Breeding Farm, JAU, Junagadh, Gujarat 

(India). Total 40 healthy advanced (~8.5 

months) pregnant Jaffarabadi buffaloes of 2
nd

 

to 4
th

 parity and of nearly identical body size 

were selected from the herd. They were 

randomly divided into two equal groups, viz., 

control and treatment (supplement) groups, 

each of 20 animals.  

 

The animals of control group were maintained 

on standard routine farm feeding schedule (20 

kg seasonal green + ad lib dry fodder + 

concentrate + 50 g of mineral mixture to meet 

the DCP & TDN requirements) during last 

two months of pregnancy. After calving, the 

level of compounded concentrate fed was @ 

50 per cent of milk produced. The buffaloes 

under treatment group received additional 

nutritional supplements orally daily with 50 g 

of chelated multi-minerals (AAU, Anand) and 

150 g of bypass fat (Sunegry, Polchem, 

Malaysia) with concentrates for 6 weeks 

prepartum and 2 weeks postpartum. Then the 

bypass fat was increased as per the milk 

production @ 15 g/litre of milk produced 

maximum up to 200 g/head/day till 60 days 

postpartum.  
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Animals of both control and treatment groups 

were subjected to per rectal palpation on day 

7, 15, 30, 45 and 60 postpartum to assess 

uterine involution by using hand calibration 

technique of Scully et al., (2013). Uterine 

position was scored on a 0-3 scale [0= uterus 

and uterine horn returned to the previously 

non-gravid state (within the pelvic canal) and 

1-3= uterine body and horns falling further 

over the pelvic brim i.e., between the pelvic 

brim and abdominal cavity]. Similarly the size 

of uterine horns (comparative size; > cervix 1; 

= cervix 2; < cervix 3), and tone and 

consistency of uterine horns (low tonicity 1; 

moderate tonicity 2; good tonicity 3) were 

graded. 

 

The transrectal ultrasonography was 

performed using a real-time B-mode 

ultrasound scanner (DB355M, IMAGOS, 

ECM, France) equipped with a 5.0-7.5 MHz 

linear array transducer. The transducer was 

positioned dorsally and parallel above the 

cervix and relevant measurements of cervical 

diameter and thickness were recorded. 

Approximately 10 cm ahead from the gross 

bifurcation, the uterine horn diameter and wall 

thickness were measured as per the guidelines 

of Melendez et al., (2004) for both the 

involuting gravid and non-gravid horns on 

each day of rectal palpation. The caruncles 

located approximately at the same position of 

scanning for uterus were measured for its 

length and width on day 7 and 15 postpartum. 

During the scanning, the relevant images were 

frozen on the screen and the measurements 

were taken using an inbuilt calliper system. 

The data generated were analysed statistically. 

 

Results and Discussion 

 

Findings on Trans-Rectal Palpation 

 

On per rectal palpation by day 7 postpartum, 

gravid and non-gravid uterine horns were 

lying cranial and ventral to pelvic brim in 

abdominal cavity as large, soft, flabby water 

bag like without any tonicity and elasticity in 

all the animals, irrespective of groups studied. 

The gravid uterine horn was not palpable up to 

its full length but the non-gravid horn could be 

palpated to its full length with little 

difficulties, in both the groups of animals. By 

day 15, in comparison to the location of gravid 

horn, the non-gravid horn and the cervix were 

found to be nearer to the pelvic brim in 

buffaloes in both the groups. The horns 

appeared to resemble a water-hose having soft 

consistency with a mild increase in tone and 

elasticity. In all the animals, the cervix and the 

non-gravid horns were found to be on the 

pelvic brim.  

 

The gravid horn, however, was either touching 

the pelvic brim or suspended in the abdominal 

cavity. These findings were in agreement with 

the observations of Butchaiah et al., (1975) 

and Nakhashi et al., (2012) in buffaloes 

wherein the majority of animals had genitalia 

within the pelvic cavity between days 14 and 

18 postpartum. Morrow et al., (1969) also 

reported that the uterus returned to a definable 

state of palpation cranial and ventral to the 

pelvis at 8-10 days postpartum with completed 

uterine involution in 20 to 25 days in exotic 

dairy cattle. 

 

By the end of fourth week, the similar trend 

for position was observed indicative of gravid 

horn getting involuted later as compared to the 

non-gravid horn. By day 30, the horns 

appeared to be symmetrical and located within 

the pelvic cavity. Practically, by the end of 6
th

 

week (42-45 days postpartum), the gravid and 

non-gravid horns as well as cervix were found 

to be located in the pelvic cavity and involuted 

almost to their previous non-gravid state. 

These observations concurred well with many 

previous reports on uterine involution in 

different breeds of buffalo (Butchaiah et al., 

1975; Devaraj, 1982; Khatri et al., 2013; 

Kalasariya et al., 2017). 
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The position scores (0-3) of the cervix and 

gravid and non-gravid uterine horns and their 

relative size as well as uterine tonicity scores 

recorded at different days postpartum in 

Jaffarabadi buffaloes under control and 

nutrient supplemented (treatment) groups 

revealed that the position scores were almost 

same in animals of both the groups at different 

time intervals and the gross uterine and 

cervical involution was completed by day 30 

with improved uterine tonicity till day 45 

postpartum in most of the animals. Similar 

observations were made by Scully et al., 

(2013) and Theodore et al., (2016) in cattle. 

 

On day 7 postpartum, the gravid and non-

gravid uterine horns were found to be larger 

than the cervix in both the groups. By day 15, 

in control group, 18 (90.00 %) animals had the 

past gravid horns larger than the cervix and 

three animals had the uterine horn similar to 

the cervix. In treatment group, 17 (85.00 %) 

animals had the gravid uterine size apparently 

larger as compared to the cervix, while the 55-

60 per cent of non-gravid uterine horns had 

the size comparable to the cervix by day 15 

postpartum. By day 30 postpartum onwards, 

both the gravid as well as non-gravid horns 

had their size comparatively smaller than the 

cervix in animals of both the groups, with 2 

and 1 animal of control and supplement 

groups having past gravid horn size equal to 

cervix at day 30 postpartum. 

 

The decrease in size of uterine horns was 

observed to be faster up to day 15 to 30 

postpartum and thereafter it decreased very 

marginally. The gross involution of the 

genitalia was observed to be completed by day 

37.00±0.56 and 32.75±0.57 (p<0.05) in 

buffaloes under control and treatment groups 

with significant effect of nutrients 

supplemented. The increasing trend in the 

tonicity, elasticity and curling of horns was 

observed from day 15 postpartum with firm 

consistency on day 30 postpartum for all the 

animals under both the groups, being more 

pronounced in treatment group. On day 30 

postpartum, the horns evinced decreased 

tonicity and elasticity (slight doughy 

consistency), with lesser curling of horns. On 

day 45 postpartum, the tonicity, elasticity and 

curling of the uterine horns were observed to 

be increased again. These findings were in 

accordance with the reports of Sutaria et al., 

(2014) and Theodore et al., (2016) in bovines.  

 

The present findings of gross uterine 

involution (32.75 to 37.00 days) observed in 

Jaffarabadi buffaloes are in close agreement 

with the earlier results of several researchers 

(Devraj, 1982; Usmani et al., 2001; Presicce et 

al., 2005; Khatri et al., 2013; Kalasariya et al., 

2017). The mean time recorded for uterine 

involution in the present study was, however, 

found to be comparatively higher than the 

values reported by Suthar et al., (2004) and 

Nakhashi et al., (2012). 

 

Trans-Rectal Ultrasonographic Evaluation 

 

Echogenicity of reproductive tract 

 

Upon USG scanning on day 7, the wall of the 

cervix appeared as bright hyperechoic 

structure, while its lumen was found to be 

hypoechoic with bright hyperechoic spots. The 

bright hyperechoic spots present in the lumen 

of the cervix represented the cervical folds.  

 

The present findings are fully substantiated by 

the observations of Sutaria et al., (2014) in 

Kankrej cattle and Parikh et al., (2017) in 

Mehsana buffaloes. The hyperechogenicity of 

the cervix observed in the study seemed to be 

due to firm and solid structures of the cervix 

yielding good echogenicity. The lumen of the 

cervix was depicted as hypoechogenic area. 

The cervix was found to be reduced in 

diameter considerably by day 7 with constant 

reformation of the cervical folds evinced 

through echogenecity. 
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Plate.1 Sonograms of cervix, past gravid and non-gravid uterine horns and caruncles on day 7 

and 15 postpartum in Jaffarabadi buffaloes 

 

    

Cervix (7
th

 day) Gravid horn (7
th

 day) Non-gravid horn (7
th

 day) Caruncles (7
th

 day) 

    

Cervix (15
th

 day) Gravid horn (15
th

 day) Non-gravid horn (15
th

 day) Caruncles (15
th

 day) 

 

Plate.2 Sonograms of cervix, past gravid and non-gravid uterine horns and caruncles on day 30 

and 45 postpartum in Jaffarabadi buffaloes 

 

   

Cervix (30
th

 day) Gravid horn (30
th

 day) Non-gravid horn (30
th

 day) 

   
Cervix (45

th
 day) Gravid horn (45

th
 day) Non-gravid horn (45

th
 day) 
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Table.1 Position (scores 0-3) of the cervix and gravid and non-gravid uterine horns in 

postpartum Jaffarabadi buffaloes under control and nutrient supplemented (treatment) groups 

 

Days 

Postpartum 

Cervix Gravid horn Non-gravid horn 

Control 

(n=20) 

Treatment 

(n=20) 

Control 

(n=20) 

Treatment 

(n=20) 

Control 

(n=20) 

Treatment 

(n=20) 

7 3.0±0.0 3.0±0.0 3.0±0.0 3.0±0.0 3.0±0.0 3.0±0.0 

15 2.0±0.0 2.0±0.0 2.5±0.0 2.5±0.0 2.0±0.0 2.0±0.0 

30 0.5±0.0 0.5±0.0 1.0±0.0 1.0±0.0 0.5±0.0 0.5±0.0 

45 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 

 

Table.2 Mean (±SE) diameter and thickness of cervix, gravid and non-gravid horns measured by 

USG from day 7 to day 60 postpartum in Jaffarabadi buffaloes 

 

Days 

post-

partum 

Cervix Gravid horn Non-gravid horn 

Diameter 

(cm) 

Wall 

thickness 

(cm) 

Diameter 

(cm) 

Wall 

thickness 

(cm) 

Diameter 

(cm) 

Wall 

thickness 

(cm) 

7 6.51±0.02
a
 1.86±0.02

a
 7.78±0.03

a
 2.48±0.02

a
 6.31±0.02

a
 1.34±0.02

a
 

15 5.25±0.03
ab

 1.26±0.01
b
 5.18±0.02

b
 1.32±0.02

b
 5.02±0.01

b
 1.20±0.03

ab
 

30 3.80±0.02
bc

 1.18±0.01
b
 4.85±0.03

c
 0.70±0.02

c
 4.37±0.03

c
 0.89±0.01

bc
 

45 3.32±0.03
c
 1.13±0.01

b
 4.48±0.03

c
 0.67±0.01

c
 4.33±0.03

c
 0.67±0.01

c
 

60 3.30±0.03
c
 1.11±0.01

b
 4.43±0.03

c
 0.66±0.01

c
 4.32±0.04

c
 0.66±0.01

c
 

Means bearing uncommon superscripts within the column differ significantly (p<0.05). 

 

The echogenicity of the cervix became even 

more pronounced with the hyperechoic 

cervical wall and the cervical folds being 

maintained in subsequent days postpartum 

(Plate 1 & 2). These findings were in 

accordance with the observations of Wehrend 

et al., (2003) and Theodore et al., (2016).  

 

Sonography of the gravid uterine horns on 7
th

 

day postpartum revealed hyperechoic wall 

and the lumen was anechoic with some 

hyperechoic spots. On the later stages, the 

gravid uterine horns were seen as hyerechoic 

wall and hypoechoic lumen. Similar findings 

were also observed for non-gravid uterine 

horns. By day 45 postpartum, the 

echogenicity of the uterine horns was much 

pronounced revealing the wall to be 

hyperechoic, whereas the lumen was 

hypoechoic (Plate 1 & 2). Lamb (2003) 

opined that uterine tissue of the non-pregnant 

cycling cows appears as an echogenic 

structure. Gulvane (2005) and Theodore et al., 

(2016) reported that during 2
nd

 week 

postpartum, uterus was filled with lochia 

which gave hyperechoic and hypoechoic 

pattern on the screen, which substantiated the 

present findings. 

 

The snowy appearance of the uterine lumen 

filled with lochia mixed with necrotic tissue 

debris was because of the differences in their 

echogenicity. The present findings were in 

agreement with the observations made by 

Kamimura et al., (1993) and Theodore et al., 

(2016), who visualized the snowy appearance 

of lochia until day 14-18 postpartum on 

ultrasonic scanning of the Holstein and 

crossbred cows, respectively, with initially 

less echogenic uterine horn becoming more 



Int.J.Curr.Microbiol.App.Sci (2018) 7(6): 1955-1963 

1961 

 

echogenic with the progress in uterine 

involution.  

 

The scanned uterine caruncles on day 7 

postpartum were represented as a bright 

hyperechoic structures resembling mushroom, 

protruding in the anechoic uterine lumen, 

encircled with bright visible hyperechoic line. 

The texture of the caruncles was similar 

afterwards, but highly reduced in dimensions, 

i.e., in length and width (Plate 1). These 

findings corroborated with the reports of 

Gulvane (2005) and Jadhav (2005). However, 

Sutaria et al., (2014), Theodore et al., (2016) 

and Parikh et al., (2017) observed the 

caruncles as bright hyperechoic structures 

having hypoechoic spots in bovine.  

 

Diameter and thickness of cervix, and 

gravid & non-gravid uterine horns 

 

There were no significant differences between 

control and treatment groups at any of the 

intervals postpartum for diameters and wall 

thickness of cervix or past gravid and non-

gravid uterine horns. Hence the overall pooled 

mean values of cervix and gravid as well as 

non-gravid horns’ diameters and wall 

thickness observed during different periods 

postpartum are presented, irrespective of 

groups, in Table 2.  

 

The mean diameter of the cervix recorded in 

animals on day 7 postpartum decreased 

significantly (p<0.05) on days 15 and 30 

postpartum, and thereafter the reduction was 

non-significant. The mean thickness of the 

cervical wall recorded on days 7, 15, 30, 45 

and 60 postpartum showed a progressive and 

significant reduction (p<0.05) with advancing 

postpartum period till day 15, and thereafter 

no further reduction was noted between day 

30 and 60 postpartum (Table 2). This trend in 

reduction in the day-wise mean cervical 

diameters and thickness was in accordance 

with the observations reported by Sinha et al., 

(2002), Sutaria et al., (2014) and Theodore et 

al., (2016) in cows; and Kranthi (2016) and 

Parikh et al., (2017) in buffaloes. This trend 

in reduction in cervical diameter throughout 

postpartum period is physiologically normal 

and similar, irrespective of breed and size. 

These observations on cervical wall thickness 

indicated that, as the changes in cervical 

diameter did not vary significantly after day 

30 postpartum, the cervical involution was 

completed by day 30 postpartum. Yet the fact 

is that the involution process was still 

proceeding as the wall thickness of the cervix 

continued to reduce nominally till 45 days 

postpartum. 

 

The mean diameters of gravid and non-gravid 

uterine horns also reduced significantly 

(p<0.05) and progressively from day 7 to day 

15 and 30 postpartum, and thereafter the 

decline was non-significant. The mean 

thickness (cm) of wall of the gravid and non-

gravid uterine horns also showed statistically 

significant (p<0.05) reduction from day 7 to 

day 30 postpartum (Table 2). The diameters 

of the completely involuted gravid and non-

gravid uterine horns in the present study 

corroborated with the observations of Sinha et 

al., (2002). However, the present observations 

were comparatively higher than the findings 

of Jadav (2005), Sutaria et al., (2014) and 

Parikh et al., (2017). The observed difference 

could be due to the breed and observer’s 

variation. 

 

Length and width of caruncles 

 

The mean caruncular lengths (cm) in 

Jaffarabadi buffaloes on day 7 and 15 

postpartum were found to be 4.59±0.04 and 

2.37±0.03 cm, respectively, the difference 

being significant (p<0.05). The mean 

caruncular widths (cm) in animals on day 7 

and 15 postpartum were 2.72±0.06 and 

1.42±0.02 cm, respectively, which also 

differed significantly (p<0.05). These findings 
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for reduction in length and width of caruncles 

from day 7 to 15 postpartum were in 

agreement with Gulvane (2005), Sutaria et al., 

(2014) and Parikh et al., (2017). They all 

reported that the dissolution and sloughing of 

the caruncles was generally completed by 12 

days postpartum and they returned to nearly 

normal original size by 2
nd

 to 3
rd

 week 

postpartum in bovines.  

 

Overall, the mean uterine involution time 

recorded in the present study is in agreement 

with the findings (28-40 days) of Usmani et 

al., 2001; Presicce et al., 2005; Khatri et al., 

2013; Kranthi (2016). However, it was found 

to be slightly lower as compared to the values 

(40-45 days) reported by Heppelmann et al., 

(2013) and Scully et al., (2013). The faster 

involution of uterus was positively correlated 

with early onset of postpartum estrus and 

conception rate in animals under study, since 

by 120 days postpartum, 50 and 85% animals 

in control and treatment group had conceived.  
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