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ABSTRACT

Endometritisis a kind of uterine infection that causes decreased fertility in cows. This study aimed to determine the
effect of intra-uterine injection of super-oxidized water on the improvement of the clinical symptoms in the cows
with Endometritis. The study examined 60 dairy cows 25 days or more in the postpartum period. Thus, 80 cows with
different degrees of Endometritis were selected applying rectal examination and vaginoscopy and their endometrial
thickness was measured and recorded applying ultrasonography. Finally, about 20 cows were withdrawn from the
study due to reasons such as withdrawal from the herd. 60 remaining cows that received treatment were divided into
6 groups based on their degree of Endometritis; 3 experimental groups and 3 control groups. Control groups
received the common treatment by antibiotics and Metricure while the experimental groups were treated by intra-
uterine injection of 50 ml of super-oxidized water. The results indicated that after the treatment, the cows in the
experimental groups were significantly different from the cows in the control groups considering the endometrial
thickness, presence of infectious liquids in the uterus, and higher rate of successful conception compared to the
number of inseminations. According to the significant results of the study, it can be concluded that applying super-
oxidized water in treating cows with Endometritis will be more effective.
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INTRODUCTION

Following some standards like calving, the peri@dween the two parturitions, parturition until estrand the
number of inseminations for each conception is ohthe basics of success and profitability in sssbd dairy
farms[8]. That is, if any of the issues above asefallowed based on the standards, the numbdretalves every
year and following that the rate of milking and tpeofit will also reduce. One thing that affects thbove
mentioned issues is the female reproductive ordaeases [2]. One of the important reasons foirttrease in the
time period between calving, parturition until first estrus, delivery until conception, and humbginseminations
compared to the number of conceptions is the pdsipainfections, especially Endometritis. Endontistris
defined as the inflammation of the uterine endoimeti3].There are some disorders in the functiorutefrus in
dairy cows postpartum due to the bacteria in tieeing cavity. Infectious bacteria cause uterineaties which are
the main reasons of infertility in dairy cows [1AJthough most cows are able to fight and get fithose bacteria
five weeks postpartum, in 10 to 15% of them thetioning infections resultant from those bacteriassauterine
diseases which are diagnosed by physical examirgfli6]. The most important factor in diagnosing Emetritis is
the presence of purulent on day 21 or mucopurubentiay 26 postpartum. There are several methodse#bd
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Endometritis all of which are time-consuming angeled on the consumption of different antibiotics[Bhese
methods are not advised because they not onlytrestgsistance to antibiotics, which in turn makeifficult to
treat the disease at subsequent times, and remtie imilk or the meat, but also impose a hugenfired burden on
the farmer[4, 7]. This research study was an atteémpexamine the impact of intra-uterine injectiofi super-
oxidized wateron the treatment of the Endometwitithout the application of antibiotics or a veritlé use of them
in a short time and with the least financial cost.

MATERIALS AND METHODS

This study was conducted in a farm in Moghan Agrustry and Animal Husbandry with 1200 Holstein soWwhe
cows were studied under identical conditions and the same feeding and breeding management. Cownes we
milked three times daily and the average herd gidkd was 25 + 1.

In this study, 80 cows that were diagnosed with dinetritis and yielded almost the same amount ok mviére
treated. The cows were at clinical state of 2-3 laad no clinical problems other than uterine protdeThe cows
that had been selected were 25 or more days ptstpand the Endometritis symptoms were observeolitir
uterine discharge and vaginoscopy. Moreover, tiekiless of endometrium was measured by ultrasopbgrand
was recorded[4, 7].

Finally, 20 cows were withdrawn from the study hesmaof some reasons such as withdrawal from theé h€he
remaining 60 cows were divided into 3 groups basmethe grade (1, 2, and 3) of their Endometritisw€ in each
group were then randomly assigned into two groapstrol and experimental.

The cows in the control group received an intrangeinjection of 50 ml of Metricure. After 9 days)e cows
further received one dose of P&Rjection and were observed and examined by vagoms after 48 hours. The
thickness of endometrium was recorded for thesesctrwthe experimental group, also, the above phoeewas
repeated, but the super-oxidized water was apjutistdad of Metricure. At the end of the procedtine, cows in
both groups that showed estrus symptoms were imsdaad based on the farm policies and were examiored
pregnancy after 30-35 days by uterus palpationrecizl examination.

The substance used in this study was super-oxidizdr with FAC (the amount of the total free cierin the
solution) of 600-PH7.2-7.1 and ORP (potential ofréased oxidization in millivolts) of 860. The teathark of this
substance is Envirolyte and had been produced bynthchinery of Envirolyte factory. The substances wa
purchased from the Khosro Medisa Teb Company winigtorts Envirolyte machinery.

Anolyteis super-oxidized water with effective swate of HCLO. The other existent compounds inclékeH20,
H202, and O2. This substance is a very strongféisiant and can be effective on bacteria, virusekfangi. This
substance definitely has fewer compounds comparéthtorine, halogens, and trihalomethanes (carenmy and
when it is diluted by water, it has no chronic oui@ effects. It is used in some countries liken@ery to disinfect
drinking water. Other advantages include its edigganluction and cheap price.

RESULTS

The thickness of the endometrium before and afeatment, the amount of purulent in uterine disgbaand the
number of successful conception compared to thebeumwf inseminations were recorded and analyzatstitally.
Data was statistically analyzed using the Microgoftel software and employing paired samples T-feebults
showed that in both experimental and controlgrcapd in all three grades of 1, 2, and 3, the empldyeatment
had a significant effect on reducing the thickne$sendometrium (P<0.05).However, since there isatunal
difference in the thickness of endometrium befoeatinent (every animal has a different endometrilbickness
according to the severity of the disease), theltisgunumbers from subtracting the endometriumkhess before
and after treatment were converted into percentages were then compared, so that they were statisti
acceptable. After that, more statistical analysesevdone using the SPSS software. The ANOVA testemgployed
for the analysis of variances (see tablel). Bec#luseresults of the ANOVA test were significant (F35),the
Welch and Brown Forsythe tests were employed fahéw analysis (see table 2). The results of begkstindicated
a difference between the experimental and the abgtoups (P<0.05).
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Table 1: The ANOVA test was employed for the analys of variances
Sum of Squares df Mean Square F Sig.

Between Groups 1283.148 5 256.630 75.242 .goo
BAD | Within Group: 184.17¢ 54 3.411

Total 1467.327 59

Between Groups 968.987 5 193.797 133.344 .goo
AAD | Within Groups 78.482 54 1.453

Total 1047.469 59

Table 2: Robust Tests of Equality of Means

Statistié | dfl df2 Sig.

BAD Welch 100.092 5 22.632| .00d
Brown-Forsythe 75.242 5 28.78¢ .00p

AAD Welch 108.749 5 23.123] .00d
Brown-Forsythe 133.344 5 31.53% .00D

The following results indicated that the cows ihthtee experimental groups were in a worse cooithan the
cows in the control groups considering the sevesitytheir disease. Therefore, the significant statal results
showing the difference between the experimental toed control groups shows that the treatment proeed
employing the super-oxidized water was very effectiTo compare the experimental and the contraiggdrom
the same grade of the disease, the independentesaimpest was employed. The results of this testa follows:
According to table3, the comparison between thedremps of the Endometritis grade 1 (experimentatig 1 and
control grade 1),showed that the mean of the diffee between the thickness of the endometrium éelod after
the treatment equals 10.94 in the experimentalgeou 2.41 in the control group. The differenceneetn the two
groups was statistically significant at 95% confide rate according to the results of the indepernskmples T-test
(P=0.000<0.05). This means that the improvemettiérexperimental group was more than the contimlgr

Table 3. Independent sample "-test for grade
Groug N Mear Std. Deviatiol | Sig.
Grade | Experimental 10 10.943 1.85782 .000
Control 10 2.4140 .53054

According to table A9, the comparison between the groups of the Endometritis grade 2 (experimegtatie 2
and control grade 2) showed that the mean of tfierdhce between the thickness of the endometriafare and
after the treatment equals 11.10 in the experinhgntaip and 3.04 in the control group. The differetetween the
two groups was statistically significant at 95% fidence rate according to the results of the inddpat samples
T-test (P=0.000<0.05). This means that the impramnin the experimental group was more than thdrebn

group.

According to table A10, the comparison betweentti® groups of the Endometritis grade 3 (experimegtade 3
and control grade 3), showed that the mean of ififierehce between the thickness of the endometiefore and
after the treatment equals 25.11 in the experinhgntaip and 6.43 in the control group. The differetetween the
two groups was statistically significant at 95% fidence rate according to the results of the inddpat samples
T-test (P=0.000<0.05). This means that the impramnin the experimental group was more than thdrobn

group.

Finally, a precise study of the above results slibthat the application of the super-oxidized watetreating
Endometritis is not only more effective than thelagation of Metricure, but also in the cows witthigh grade of
Endometritis, the effect of super-oxidized waterswstronger compared to the cows with lower grades o
Endometritis. In other words, the worse the disdasthe better the super-oxidized water affects. &detter
understanding, the rate of improvement (endomettitickness) in each group was calculated in peages and
was compared to the pairing group in the opposingm

To analyze the qualitative data(Endometritis grgdimsed on presence of purulent in the uterin digg), both
McNemar and Kruskal-Wallis tests were employed(s&gle 4). The results of both tests showed that the
experimental group was statistically different frolne control group. To apply the Kruskal-Wallisttese had to
assign a number to each observed clinical symptom.
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C (clean)-no infection =5.
P.d (post discharge) =4.

1 (grade 1) which is indicative of 50% infecti=3.
2 (grade 2) which is indicative of 50 to 75% infeat =2.
And finally,3 (grade Bwhich is indicative of more than 75% infecti=1.

The above assigned numbers show thabiggerthe number assigned, the less severe the disedlsatigroup is
and vice versa (see Figurel).

To employ McNemar statistical tests, only the inygment of the disease was analyzed without corisglérow
much it was improved.

Table 4: Kruskal-Wallis-Test

Test Statistic§®
rank
Chi-square 48.008
df 5
Asymp. Sig. .000

Figure 1: Comparisonof clinical symptoms before and after treatment basd on hypothetical value

M Before &
Treatment

The comparison between the results of the pregnahtlye both groups is depicted figure2. This comparison
shows a better performance of the experimentalggcompared to the control group.
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Figure 2. The percentage of conception rai per insemination in eachgroup
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DISCUSSION

Since ahealthy uterine area is the most important fafor the optimalconception in dairy herds, treatmef
Endometritis[12, 14]which is one of the most common uterine disorderglairy cows and which reduces
conception rate and in turn results in great fim@nand economic loss, has always besignificant for the
researchers. The present study prod the intrauterine injection of supexidized water for treating Endometri
and showed that this method resulted in betterfaster improvemen of the clinical symptoms (Endometritis in

dairy cows compared to the common treatments. Tdrerethismethodcan improve reproductivindex in dairy
Cows.

For a long time, veterinarians have been emplogliffgrent kinds of antibiotics for treating clinicand subclinica
Endometritis. The most important intrauterine aotibs that are used for Endetritis treatmenare divided into
three groups; tetracycline, cephalosporin, and penic It is believedthat overall, the profitability rate of tt
antibiotics in treating diseases is needed to laenied periodically because the new generatioraofdsia are nc
only resistant to them, but also have new chanstiex[16]. Counting these cells can be appropriate index in
characterizing Endometritis in dairy cc[5]. It has also been reported that frequent use ofetvagycline cause
necrosis of endometrium and formation of fibrosid aubsequently, significantly decreases the cdimrepotential
of the area being treated [B].addition to the burning characteristics, as noewt, oxytetracycline is absorbed
the blood circulation of the uterine area in 121dscand remains in milk and meat between 48 to bi#d[8].The
first generation cephalosporinsder the business name of Metri¢, is used intrauterine to treat acute and-
acute Endometritis. Thesantibiotics arealso effective on specific kinds of microorganisrms anaerobi
environmentsand function by creatir the appropriate thickness in endometrium and agistemnt topenicillinase
bacteria [8].Findings of thpresent research study indicated that employingr-oxidized water as a n-toxic and
non-antibiotic substance can be used as an alternftivihe common antibiotics by reducing the bacteria in
uterine areaMoreover, since it is not present in the milk andamafter the treatment, it is highly proposed &
very appropriate to be employeBly and largethere havenot been many laboratory periments regarding the
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employment of antibiotics for the treatment of Emddritis in cows. Moreover, the resultant clinicaprovements
and the conception rate after the employment abimtics are not consistent from one study to ttlen However,
the intrauterine injection of antibiotics is knows one of the desired methods in treating Endotiseamd is used
widely. It is reported that the clinical symptonmsproved and the time between the parturition amrdstibsequent
conception reduced as a result of intrauterinectiga of antibiotics[10, 11]. However, it is notgaled whether or
not antibiotics remain in the milk or meat afteeyhare employed. There are several reports whiokepthat in
European Union, different dilutions of super-oxitizwater are used to disinfect the drinking walehis is
accepted by the World Health Organization (WHO)Irlm, license has been granted for this substembe used
for similar purposes. It is concluded that the remimg dilutions of this substance in the milk ahe meat does not
put the consumers’ life at risk and is totally s@fé grams of Cephapirin was injected intrautennedays 27-33
postpartum to the cows that had been selected tialrexaminations and vaginoscopy on days 20 and 30
postpartum and had unusual uterine discharge[1P,Results indicated that compared to the controug, the
experimental cows showed to have higher conceptitan For the intrauterine injection to be moresetifre, the
employed antibiotic not only should be effectivetba microorganism, but also should not cause ésérdction or
the dysfunction of the uterine defensive mechanisrhe antibiotic should also stay active in theeatéd area and
should not remain in the milk or meat. It shouldlitidnally, preserve its dilution and be economicalppropriate
[8].Recently, employment of non-antibiotic substsichas been of attention as an alternative treatroen
Endometritis such as PGé&®r Estrogens. In a recent study, it is reported BHGF2 had a significant effect on the
treatment of Endometritis grade | and the improvwetnoé conception rate compared to estrogens[1H®jvever,
according to the findings of the present study #imel shortcomings mentioned with the applicationotier
medication, it seems that super-oxidized water asratoxic substance, which is also easily avaiabheap, and
with better clinical results compared to Metricuoan be an appropriate alternative for antibiotitdreating
Endometritis of any grade[13].In a study, supemd®ad water was used to disinfect the medical imsants and the
surgery area (rib cage and Sternum bone) in an-bpart surgery[15]. That is, the surgery area wastbed by the
solution for 5 minutes. The study was conducte@®mpatients who were going through an open-heagesy and
the researchers reported that the results werd¢iy@bi another study, the solution was used tintiist the teeth
root canals after the nerves and their derivatiwese extracted[6]. The researchers then reportadtbe super-
oxidized water as the main disinfectant resultesigmificantly more positive effects compared te tontrol group.
Analyzing the similar research studies in the éitare, we found out that there had been no uski®fsblution in
veterinary to date and the present study is tisé $tudy to be conducted in the area of midwiferg eeproduction
diseases in veterinary.
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