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Abstract

This study was carried out to examine treatment of repeat breeder (RB) dairy cows
with diluted Povidone iodine (2%). Sixty cross-bred dairy cows suffer repeat
breeding were used to investigate the efficacy of intra-uterine infusion of diluted
Pvidone iodine for treatment of repeat breeding in dairy cows. Uterine swabs were
collected from uteri of the candidate cows prior treatment. After bacterial culture the
uteri of the selected cows were found mildly infected (subclinical endometritis).
They were then divided randomly into three equal groups. Group A (n = 20 cows)
was intra-uterine infused with 2% Povidone iodine 6 hours pre-insemination. Group
B (n = 20 cows) was infused with the same solution 6 hours post-insemination.
Group C (n = 20 cows) was left without treatment to serve as control. The potency
and efficacy of diluted Povidone iodine to cure repeat breeding in dairy cows was
evaluated by studying three parameters, the days open (DO), rate of service per
conception and the calving interval (CI). The results of this study revealed that, the
DO, rate of service per conception and Cl were significantly (P<0.001) reduced by
intra-uterine infusion of diluted Povidone solution 6 hours pre and post insemination
as compared to the control.

It is concluded that, the repeat breeding (RB) syndrome in cross-bred dairy
cows is most likely to be due to sub-clinical endometritis of the reproductive tract as
well as deficiency of lodine. Furthermore, intra-uterine infusion of 2% Povidone
iodine can be used successfully to improve the reproductive efficiency of RB dairy
COWS.
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Introduction

A repeat breeder cow (RB) is an apparently healthy animal with normal genitalia,
young, free from puerulent vaginal discharge, multiparous, without anatomical
abnormalities and has regular oestrous cycle ((Warelach, et al, 2008; Katagiri,
2011). However, this cow did not conceive when bred three times continuously,
either with a well known fertility bull or inseminated artificially with excellent
semen quality (Ahmad and Dehghan, 2007). Repeat breeding is the major problem
involves in the herds infertility (Bartlett, et al, 1986).The incidence of repeat
breeding world- wild in dairy cows range between 3 to 10 % (Bartlett, et al, 1986,
Kimura,et al, 1987). Potential causes of repeat breeding mainly include subclinical
endometritis (Rao, 1982,Ahmed, 2009, Ahmed and Elshiekh, 2013), nutritional
deficiency specially , trace minerals and vitamin A (Francos, et al 1977, Peters,
1996, Ahmed, 2009), age of the dam (Bartlett, et al, 1986), improper heat detection
(Dekruif, 1978), endocrine dysfunction ( Gustafsson, et al1986, Bage, et al 1997).

Concerning situations In the Sudan, there is a very high incidence (35%) of
repeat breeding in cross-bred dairy cows which could be mainly as a sequel of
postpartum (PP) subclinical endometris, nutritional insufficiency, improper
management, natural service by sub-clinically infected bulls or heat stress (Ahmed,
2009). The repeat breeding is the major source of economic loss in dairy herds
(Bartlett, et al, 1986, Ahmad and Dehghan, 2007), the costs are increased through
artificial insemination (Al) expenses, increased days open (DO), culling and
replacement. Also treatment of repeat breeding with antibiotics and hormones is
extremely expensive, hazardous and with inconsistent results. Recently There has
been some interest in finding new, effective protocols for repeat breeding syndrome
therapy in dairy cows such as intra-uterine infusion with diluted iodine compounds
(Ahmed, 2009) or injection of insulin (Selvarajo, et al, 2002).

The objectives of the present study are to investigate the effect of intra-
uterine infusion of diluted Povidone iodine on days open (DO), rate of service per
conception and calving interval (Cl)in repeat breeder (RB) cross-bred dairy cows in
the Sudan.

Materials and Methods
Study area: This study was carried out at Khartoum University Dairy Farm about
four Km North of the Faculty of Veterinary Medicine at Shambat, North Khartoum.
Animals: The study was conducted on 60 cross-bred (Friesian x Kenana) Sudanese
dairy cow 4 to 7 years old. Their body condition score (BCS) was varied between
3.00 to 3.50 according to the five-scale point system outlined by Wildman et al.
(1982). Emaciated cows were scored 1.00; thin cows 2.00, average cows 3.00, fat
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cows 4.00 and obese cows were scored 5.00. These cows were diagnosed as
suffering sub-clinical endometritis as described by Barrow and Feltham (1993).
Heat detection: All cows in the herd were checked for oestrus signs by visual
observations by well trained shepered thrice a day: early in the morning at 7:00 am,
in the mid day at 12:00 and at 7:00 pm for at least 30 minuits for each (Elsheikh and
Ahmed, 2004). The cows were recorded on heat when it becomes restless, licks the
perineum of other cows, jumps on other cows, allow other cows or bull to mount
her, it bellows and there is a transparent clear vaginal mucus discharge. The cow
was considered in a full response when it stands to be mounted by the bull and
mating was completed (Arthur et al., 2001; Elsheikh and Ahmed, 2004).

Number of service per conception: It was calculated according to Elsheikh and
Ahmed, (2005).1t is the number of services given to the animals that display oestrus
signs and resulted in a confirmed pregnancy not less than 42 days after service.

Days open (DO): It was done by calculating the intervals in days from calving to
the subsequent effective service date of those cows that conceived (Arthur et al.,
2001; Elsheikh and Ahmed, 2004).

Calving intervals (Cl): this parameter was carried out according to Arthur et al.,
(2001), Bath et al., (1985), Elsheikh and Ahmed (2004, ) and Amed and Elshiekh (
2013) where the Cl is the duration between two consecutive calving.

Uterine swabs collection and bacteriology: A transcevical guarded sterile
disposable swabs were collected from the endometrium of the candidate cows that
were diagnosed as repeat breeders before intra-uterine infusion with diluted
Povidone iodine (Noakes et al., 1989). The swabs were transferred to sterile test
tube and were cultured within 2 hour of collection. The swabs were cultured
aerobically in pre-equilibrated sheep blood agar and on MacConkey agar.
Identification of bacteria was based on the characteristic of colony, Gram-stain and
morphology (Barrow and Feltham, 1993). Bacterial growth on the cultured plates
was scored semi —quantitatively depending on the number of bacterial colonies
detected on the plate 0 no growth; 1 < 10 colonies 2: 1 0 to 100 colonies 3: 100 to
500 colonies and 4 > 500 colonies (Noakes et al., 1991).

Intra-uterine infusion of diluted Povidone iodine: A volume of 150 ml of 2%
Povidone iodine was infused into the uteri of the repeat breeder dairy cows at 6
hours pre-insemination or post-insemination (Geiser et al., 1995). The apparatus
used for uterine infusion consisted of a 2 liter stainless steel jug with a projected
nozzle at the bottom. A rubber tube of 100 cm long connected with 30 cm catheter
was fitted to the nozzle of the apparatus (Elsanousi and El tayeb, 1979.

Pregnancy diagnosis: It was carried out for none retain cows by rectal palpation at
60 days after last cow service (Elsheikh and Ahmed, 2005).

Experimental design: The animals were divided randomly into 3 equal groups A,
B and C (n = 20 cows each). Group A and B were infused with 150 ml diluted
Povidone iodine 6 hours pre/post insemination respectively according to Mutiga,
(1978) and Edwell et al., (2004). Group C (n = 20 cows) were considered untreated
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control. The DO, rates of service per conception and CI were assessed as described
in the materials and methods.

Statistical analysis: Data generated were subjected to analysis of variance
(ANOVA) followed by Fisher's protect least significant difference (PLSD) in a one
factorial design using Stat View Analytical Computer Package version 4.01 .
Significant differences at P<0.001 were considered.

Results

Days open (DO): As shown in figure (1) repeat breeder dairy cows that were
infused pre/post insemination with Povidone iodine, the DO were significantly
(P<0.001) reduced compared to the control. The mean length of the DO for the
repeat breeder dairy cows that were infused with 2% Povidone iodine pre/post
insemination were 134.30 + 5.70 days and 151.40 + 7.10 days respectively. While
the DO of the control was 227.70 £ 6.40 days.

The rate of service per conception: Figure (2) showed that, in repeat breeder dairy
cows the rate of service per conception was significantly (P<0.001) improved by
infusion of diluted Povidone iodine pre/post insemination (1.30 £ 0.10 and 1.90 +
0.20 respectively). Seventy percent of the candidate cows that were infused with
diluted Povidone iodine pre-insemination conceive from the first insemination, but
only 25% of the repeat breeder dairy cows that were infused post-insemination
conceived from the first insemination as compared to the control where most of the
cows conceived after more than three inseminations (5.10 + 0.20).
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Figl. The effects of intra-uterine infusion of diluted Povidone iodine pre/post insemination
on the length of the DO in repeat breeder dairy cows (**¢ P<0.001).
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Fig2. The effects of intra-uterine infusion of diluted Povidone iodine pre/post insemination
on the rate of service per conception in repeat breeder dairy cows (** P<0.001).

Calving interval (CI): Figure (3) indicates that, the repeat breeder dairy cows that
were infused with diluted Povidine iodine pre/post insemination had a shorter Cl as
compared to the control (P<0.001). Pre/post insemination, infusion of diluted
Povidone iodine in repeat breeder dairy cows decreased the Cl by 92 and 75 days
respectively. The mean length of the CI of the repeat breeder dairy cows that were
infused with diluted Povidone iodine at pre/post insemination were 407.90 + 5.80
and 424.70 + 7.50 day respectively and the CI of the control was 499.90 + 5.90 days.

600 1 b

400 A

300 4

Calving irterval in days

200 A

100 A

Preinsemination Control Postinsemination

Fig.3. The effects of intra-uterine infusion of diluted Povidone iodine pre/post
insemination on the length of CI in repeat breeder dairy cows (*® P<0.001).
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Discussion
This study confirmed that, the reduced reproductive efficiency with reference to
repeat breeder cow syndrome in cross-bred Sudanese dairy cows is mainly due to
subclinical endometritis and trace minerals deficiency specially iodine. Furthermore,
this study indicated that, this problem could be solved radically by intra-uterine
infusion of 2% Povidone solution pre/post insemination.

Subclinical endometritis is mainly due to contamination of the genital tract
of the cows via the descending bacterial infection (Ahmed 2009, Ahmed and
Elshiekh 2013). Bacterial products or the associated inflammation reduce pituitary
FSH, inhibits LH release and perturb ovarian follicular growth and function, which
delays the ovulation in the dairy cows (Opsomer, et al, 2000). It also perturbs
embryo survival and implantation (Huszenicza, et al., 2005). Also this subclinical
endometrits altered the pH of the genital tract of the subclinically infected cows and
consequently led to failure of conception in the subsequent breeding. This result is in
agree with the result of Grohan and Saoloemi (1990) who reported that subclinical
endometritis leads to silent heat, failure of inseminations and repeat breeding in
dairy cows. The intra- uterine infusion of diluted Povidone iodine into the uteri of
the repeat breeder dairy cows pre-insemination had improved conception rate. This
improvement could be due to the potent bactericidal effects of the solution,
adjustment of the reproductive tract tissues pH before insemination, slight
hyperemia of the endometriam which enhanced uterine blood circulation, increased
defense mechanisms of the reproductive system that become reasonably efficient
(Sarkar, 2006). Consequently, the rate of service per conception and CI were
reduced in the repeat breeder dairy cows. However, the infusion of diluted Povidone
iodine into the uteri of the repeat breeder dairy cows post-insemination had less
improvement on the rate of service per conception and CI. This difference definitely
is due to sub-clinical endomeritis that occurred in the genital tract of the repeat
breeder dairy cows, which disturbs the uterine pH and decreases the livelyhood of
the embryo growth (Edwell, et al., 2004). This result is in consistent with that of
Koujan, et al (1996) who reported that infusion of diluted Povidone iodine post-
insemination in repeat breeder dairy cows improve the CI and reduce the rate of
service per conception. It is well known that iodine is one of an essential trace
element for initiation of follicular wave dynamic, ovarian activities, release of the
best quality mature oocytes and improvement of rate of service per conception and
consequently Cl in dairy cows (Bailey, et al., 1999; Sarkar, 2006). Povidone iodine
2% is known to increases blood supply of the genital tract tissues and the absorbed
iodine contained in diluted Povidne solution transferred to the thyroid gland and
associated with thyroid binding globulin (TBG) in the thyroid gland to release
thyroxin under control of hypothalamus (TRH) and pituitary gland (TSH) which is
important for internal cellular metabolism, improvement of follicular development,
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ovulation of high quality oocyte and maintenance of pregnancy (Yu and Tak-yin,
1993). Furthermore, Povidone iodine has a broad spectrum bactericidal, fungicidal
anti protozoa effect (Sheldon, et al., 2006). These activities of iodine will enhance
the healing of the endometrium and restorement of its activities as well as the
improvement of activity of pituitary and thyroid glands. Also, the internal cellular
metabolism of the reproductive system including the ovaries will also be improved
by infusion of diluted Povidone iodine (Sarkar, 2006). Thus, in this study the DO
and CI were reduced. Moreover, the rate of service per conception at subsequent
breeding was obviously improved.

lodine deficiency is mainly exaggerated by heat stress that is common in the
Sudan. The reduced iodine in the body of the dairy cows will lead to reduction in
thyroxin release that is essential for improvement of herd fertility (Sarkar, 2006).
Thus, from the results of this study it is clear that intra-uterine infusion of diluted
Povidone iodine could be the most popular therapy improves the reproductive
efficiency of repeat breeder dairy cows.
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