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This study was conducted to test the therapeutic efficacy of an intrauterine infusion 
of two varieties of honey in the treatment of bovine endometritis. Our choice 
focused on animals treated with antibiotics twice or three times without success. 
The minimum time between the last treatment antibiotics and our study is one 
month.Twenty-eight cows with clinical endometritiswere divided into two groups 
"group A and B" each group was treated with an infusion of a honey variety by intra 
uterine route. The monitoring of the cows was carried before infusion of honey and 
24 hours and seven days after the infusion of honey by a clinical examination; 
ultrasound and cytology. Fertility monitoring was carried out in eleven cows by an 
ultrasound examination. Seven days after the honey infusion of honey "A", 100% of 
the cows with endometritis showed total reabsorption of uterine fluids with total 
disappearance of purulent discharge 12 of the 13 cows were in heat on the seventh 
day with translucent mucus. From a cytological point of view, the smears were rich 
in endometrial cells. Seven days after the infusion of honey "B", 12 Vs 15  cows 
presented a total reabsorption of uterine fluids with total disappearance of the 
purulent discharge and 02 were in heat on the seventh day with translucent mucus. 
Cytologically, the smears were very rich in endometrial cells. In 03 cows the 
purulent discharge was still present. 12 Animals were inseminated in the second 
estrus after treatment. The conception rate was estimated after two months of the 
last insemination.  Conception rate was 5 in group A and 3 in group B. These results 
show that honey has proven its therapeutic power for bovine endometritis, by its 
drainage effect of pathological uterine fluids, the regeneration of the endometrial 
epithelium and the improvement of the fertility rate. 
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INTRODUCTION 
Clinical endometritis is defined as the presence 
of a purulent discharge detectable in the vagina 
21 days or more post partum, or mucopurulent 
discharge detectable in the vagina after 26 days 
post partum [1]. 
 
Endometritis in cattle is a common problem of 
infertility caused mainly by specific or non – 
specific potential pathogens [2]. Antibiotic 
resistance is the hot topic of this decade and in 
order to survive there is a need to search 
Alternative to counteract the pathogens and also 
to safeguard human and animal health [3].   
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So, biological sources which stimulate the 
natural uterine defensive mechanisms have been 
suggested as alternative therapies [4].  
Immunomodulators as an alternative to 
antibiotic therapy have been shown to be of 
great value in treatment of endometritis. They 
act mainly by three ways;  
(1) Contains immunoglobulins mimic humoral 
immunity   
(2) Chemo-attractants boost cellular immunity  
(3) Antimicrobial activity like antibiotics [5]   
 
Approaches utilizing stimulation of the uterine 
defense mechanism to combat infection have 
mentioned the single intrauterine infusion of E 
Coli lipopolysaccharides, oyster glycogen   and 
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autologous plasma   or hyper immune serum. 
These infusions act as potent chemotractant with 
resultant increased influx of polymorphonuclear 
leucocytes within the uterine lumen and 
significant decrease in uterine infection. 
However their routine use has not become 
popular due to high costs and poor availability [4]. 
It has been assumed that honey can act as an 
immunomodulator with both proinflammatory 
and anti-inflammatory properties [6].  
 
Indeed, honey is a very complex mixture, 
containing a number of ingredients that are 
involved in oxidant/antioxidant physiological 
processes, such as hydrogen peroxide, nitrite, 
nitrate, glucose, glucose oxidase, iron, copper, 
chlorine, iodine, catalase, tyrosine, tryptophan, 
arginine, flavonoids and phenolic acids [7]. 
  
Cytokines interestingly represent an improved 
and alternative treatment against emerging 
pathogens [3]. Honey and its different 
components have the capacity to stimulate or 
inhibit the secretion of cytokines [6]. 
 
Based on clinical and observational reports [8]   
asserted that honey promotes tissue 
regeneration through stimulation of 
angiogenesis and the growth of fibroblasts and 
epithelial cells. Therefore, the present study was 
designed to evaluate the therapeutic efficacy of 
honey in controlling endometritis in cattle.  
 
MATERIAL AND METHODS 
A total of 28   cows with clinical endometrtis kept 
at twenty farms distributed in the wilaya of 
Tiaret, located in the Algerian highlands region 
were used in this study.  
 
These cows were the subject of four successive 
diagnoses: 
 

1) Anamnesis:  
We mainly focused on  
 The duration of infertility 
 Placental retentions 
 Presence of purulent discharge 
 Coupling numbers or artificial 

inseminations       
 Treatments carried out 
 The health status of the cow 

 
The presence of a purulent discharge was 
highlighted by visual examination of traces of 
pus on the internal face of the tail, or by means 

of   transrectal exploration after perineal 
cleaning and vaginally introducing clea-gloved-
hand to control the presence of uterine discharge 
and its color. 
 
Only cows with clinical endometritis and treated 
2 to 3 times with classical antibiotics without 
success were selected. So that there is no 
interference between the honey and the drugs 
used, the minimum time between the last 
treatment and our study is one month. 
 
2) Ultrasound Examination of the Uterus: 
The ultrasound examination was carried out 
using two ultrasound scanners "DRAMINSKY 
ISCAN" and "DRAMINSKY 4 vet mini" connected 
to linear probes to measure the diameter of 
uterine fluids and control their echogenicity. 
 
3) Cytological Examination of the 
Endometrium: 
The cytological examination was carried out 
using a cytobrush attached to an artificial bovine 
insemination gun, covering the whole with a 
plastic sheath. 
 
The smears were stained by the Papanicolaou 
technique, at   the cytology department of     
Tiaret polyclinic. 
 
4) Treatment with Honey Infusion: 
Two samples of Algerian honey:  jujube honey 
(honey A) and euphorbia honey (honey B) 
originating from Algerian Sahara   were obtained 
directly from beekeepers. Raw honeys used in 
this study were not submitted to thermal 
treatments or pasteurization, or any other 
operation able to alter natural composition. 
Honey samples were stored at 4°C in the dark 
until use.   
 
The cows were divided into two groups. Each 
group was treated with a variety of honey: 
(Group A treated with honey A: 13 cows) and 
(Group B: treated with honey B: 15 cows). The 
two groups were treated with an intrauterine 
infusion of honey for each cow.  The honey has 
been diluted to 70%, and infused using a sterile 
bovine artificial insemination sheath (70 cc). 
 
The follow-up of the cases was made using an 
ultrasound and cytological examination twice 
after the treatment, 24 hours and the seventh 
day post-treatment respectively. 
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Nine cows were artificially inseminated and two 
by a natural projection in the second estrus after 
treatment. The diagnosis of pregnancy was made 
by an ultrasound examination. 
 
RESULTS AND DISCUSSION 
Variety of treatments have been used on cows 
following periparturient disease. Antibiotic 
treatment has been advocated for endometritis 
and metritis [9]. 
 
Each use of an antimicrobial drug is inherently 
associated with selective pressure for the 
emergence of resistant bacteria, which stresses 
the importance of their prudent use [10]. It is 
obvious that increasing antibiotic resistance is 
associated with decreasing clinical efficacy and 
could exacerbate animal welfare and economic 
consequences [11]. 
    
Recently, besides traditional procedures of 
treatment of endometritis in cows, some new 
preparations have been used, which stimulate 
different mechanisms of uterine immune system. 
These preparations are designated as 
biologically active immunomodulators. These 
substances stimulate uterine defense mechanism 
in endometritic cows and thereby help in 
removal of bacteria from the uterus [4]. 
    
It has been assumed that honey can act as an 
immunomodulator with both proinflammatory 
and anti-inflammatory properties [6]. The 
treatment of endometritis with honey in this 
study is justified by its efficacity in the treatment 
of endometritis and its harmlessness on the 
endometrium in the mare [12-13].  The jujube 
honey (honey A) used in this study is the most 
expensive and is starting to be the most used in 
Algerian traditional medicine.  The euphorbia  
honey (honey B) has been used with great 
success in the treatment of wounds and in 
surgical operations [14-17]. 
 
Group "A": 
24 hours after the infusion of honey A 10 cows 
still had a purulent discharge; 06 of them had a 
strong increase in uterine fluids and their 
echogenicity as well as an increase in the 
thickness of the uterine wall. In all cows; the 
smears   were very rich in PMNs. 
 

When honey “A” was first administered, the 
sharp increase in uterine fluids can be explained 
by the fact that, the outflow was created by its 
osmotic effect   due to its high sugar content. 
 

According to [12] intra-uterine infusion of a 
solution of 70% of honey caused after 6 hours    a 
fluid accumulation within the uterine lumen of 
the mare probably due to its osmotic effect. 
 
The sharp increase in uterine fluids and their 
echogenicity, the infiltration of inflammatory 
cells and even the thickness of the uterine wall  
24 hours after the infusion of honey "A", was 
probably due to an inflammation of the 
endometrium caused by honey, which is 
confirmed by the massive influx of PMNs (Fig. 
2B). It is clear that after 24 hours the honey will 
be very diluted by uterine fluids (Fig. 1B). 
 
In accordance with [18] honey at low 
concentration induces the chemotactic activity of 
isolated neutrophils. Honey at the concentration 
of 1% (w/v) incubated with MM6 cells (and 
human monocytes) for  24 h increased the TNF-a, 
IL-1b and IL-6 release [19-20]. It’s well known that 
TNF-α stimulates the production of IL-8 a 
member of the CXC family of chemokines and a 
potent chemoattractant of neutrophils [21-22]. The 
inflammatory phase, of wound healing is 
characterized by immune cell migration into the 
wound, especially neutrophils and macrophages. 
  
24 hours after the infusion of honey "A" 3 cows   
presented a thinning of the discharge with a 
decrease in the amount of uterine fluids and the 
thickness of the uterine wall.  The process could 
be the same as previously but with a more 
spontaneous drainage of secretions, in fact the 
presence of PNN was observed for the 13 cases. 
A spontaneous drainage of secretions was also 
observed by [12]  in a mare only six hours after the 
infusion of honey. 
 
Seven days after the honey infusion, 100% of 
cows with endometritis showed total 
reabsorption of uterine fluids with total 
disappearance of purulent discharge 12 of the 13 
cows were in heat on the seventh day with 
translucent mucus. From a cytological point of 
view, the smears were rich in endometrial cells 
(Fig. 1 and 2).  
 
According to Chaudhary et al. [23] honey at very 
low dilution facilitates cell proliferation and 
attainment of confluence towards faster wound 
healing and modulation of cardinal epithelial 
genes. Both TNF-α and IL-1β stimulate the 
release of various growth factors, including 
platelet derived growth factor and transforming 
growth factor-beta [24].     
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Figure 1: Ultrasound images of cow no 02: Ultrasound image of the uterine horn before infusion of 
honey "A". (A) horn with hyperechogen liquid 14 mm, uterine wall 7 mm , increased thickness of the 
uterine wall;: Ultrasound image of the uterine horn 24 hours after the infusion of honey "A".                
(B) Increased amount of uterine fluid and echogenicity 24 mm, uterine wall 14 mm; (Ultrasound image 
of the uterine horn seven days after the infusion of honey "A". (C) Disappearance uterine fluid and 
reduction of the thickness of the wall.  

 

 

Figure 2: Endometrial smear from cow no 02: Endometrial smear before infusion of honey "A" (A) 
some lymphocytes, PMNs and endometrial cells. Endometrial smear 24 hours after infusion of honey 
"A"(B): very rich in PMNs. Endometrial smear seven days after infusion of honey "A" (C); marked 
decrease in PMNs and richness in endometrial cells. 
 

 

Figure 3: Ultrasound images of cow no 04:  Ultrasound image of the uterine horn before infusion of 
honey "B" (A)  horn with hyperechogen liquid;  Ultrasound image of the uterine horn 48 hours after 
the infusion of honey "B" (B) decreased uterine fluid; Ultrasound image of the uterine horn seven days 
after the infusion of honey (C)Disappearance of liquids. 

A B C 

A B C 

A B C 
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Figure 4: Endometrial smear from cow no 09: (A) some lymphocytes, PMNsand Endometrial smear 
before infusion of honey "B"; (B) rich en PMNs Endometrial smear 24 hours after infusion of honey 
"B"; (c) Endometrial smear seven days after infusion of honey "B" rich in endometrial cells. 
 
Group "B": 
48 hours (due to an independent delay of our 
will we could not do the exam after 24 hours of 3 
cows for this group) after the infusion of honey 
"B",  these 3 cows with clinical endometritis 
presented total reabsorption of uterine fluids, 
and presence of incompletely dry pus on the 
inner side of the tail. 
 
24h after the infusion of honey "B",   02 cows 
showed an increase in uterine fluids and 
echogenicity, 06 cows had purulent discharge   
with a strong decrease in uterine fluids and 04 
presented a total disappearance of uterine fluids. 
The smears were also very rich in PMNs. 
 
The process would probably be the same as with 
honey A given the presence of PMNs, however 
the speed of action of honey B is certainly faster. 
Seven days after the infusion of honey "B", 12vs 
15 of the cows suffering, presented a total 
reabsorption of uterine fluids with total 
disappearance of the purulent discharge and 02 
were in heat on the seventh day with translucent 
mucus. Cytologically, the smears were very rich 
in endometrial cells. 
 
In 03 cows the purulent discharge was still 
present; one of these cows was suffering from 
chronic acidosis. 
 
12 Animals were inseminated in the second 
estrus after treatment 6 in group A (4 artificial 
insemination and 2 natural projection) 6 in 
group B (5 artificial insemination and 1 natural 
projection). The conception rate was estimated 
after two months of the last insemination.  
conception rate was  5 in group A and 3 in group 
B (2 natural projection and  IA failed). 

CONCLUSION 
Results obtained herein with use of honey in 
bovine endometritise specially those antibiotic 
none-responding, has shown promising results 
in terms of   therapeutic efficacy and conception 
rate following recovery of cows.  This therapy is 
very economical under field conditions.  
 
CONFLICT OF INTEREST 
The authors declare that they have no conflict of 
interest. 
 
INFORMED CONSENT 
Informed consent not applicable in the current 
study. 
 
REFERENCES  
[1] Sheldon IM, Owens SE. (2017)  Postpartum 

uterine infection and endometritis in dairy 
cattle Anim. Reprod., v.14, n.3, p.622-629. 
http://dx.doi.org/10.21451/1984-3143-
AR1006. 

[2] Gilbert RO, Shin ST, Guard CL, Erb HN, 
Frajblat M (2005). Prevalence of 
Endometritis and Its Effects on 
Reproductive Performance of Dairy Cows. 
Theriogenology; 64(9): 1879-88. doi: 
10.1016/j.theriogenology.2005.04.022. 

[3] Dhama K, Saminathan M, Jacob SS, Singh M, 
Karthik  Amarpal K, Tiwari R, Lakshmi 
Tulasi Sunkara, Yashpal Singh Malik and 
Raj Kumar Singh, 2015. Effect of 
Immunomodulation and 
Immunomodulatory Agents on Health with 
some Bioactive Principles, Modes of Action 
and Potent Biomedical Applications. 
International Journal of Pharmacology, 11: 
253-290. 10. 3923/ijp.2015.253.290 

A C B 



Zine El Abidine et.al / Indian Journal of Novel Drug Delivery 13(4), Oct-Dec, 2021, 172-177 

 177 

[4] Singh B, Gupta HP, Shiv Prasad S and Singh 
GK.  (2018) Effect of Uterine Defense 
Modulation on Recovery and Conception 
Rate in Endometritic Repeat Breeding 
Crossbred Cows. Int.J.Curr.Microbiol.App. 
Sci   Special Issue-7: 105-116. 

[5] Kumar A, Katiyar R, Ahmad SF, 
Balamurugan B, Deepak D and J.K. Prasad 
JK  Current Treatment Aspects of Bovine 
Reproductive Disorders Theriogenology 
Insight: 8(3): 101-109. 

[6] Majtan J (2014) Honey: An 
immunomodulator in wound healing. 
Wound Rep Reg;   22 187–192. 

[7] Ahmed M, Aissat S, Djebli N. 2012. How 
honey acts as an antioxidant? Medicinal 
Aromatic Plants. 1:1–2. 

[8] Molan PC. (2001) Potential of honey in the 
treatment of wounds and burns. Am J Clin 
Dermatol. ; 2: 1, 13–19. 

[9] McDougall S (2001). Effect of intrauterine 
antibiotic treatment on reproductive 
performance of dairy cows following 
periparturient disease. New Zealand 
Veterinary Journal 49(4), 150-158. 

[10] Ozawa T, Kiku Y, Mizuno M, Inumaru S, 
Kushibiki S, Shingu H, Matsubara T,  
Takahashi H,  Hayashi T. (2012) Effect of 
intramammary infusion of rbGM-CSF on 
SCC and expression of polymorphonuclear 
neutrophil adhesion molecules in 
subclinical mastitis cows. Vet. Res. 
Commun. 36:21–27. 

[11] Haimer P and W. Heuwieser (2014). 
Antibiotic treatment of metritis in dairy 
cows: A systematic approach. Journal of 
Dairy Science Vol. 97 No. 11.6649-6661. 

[12] Allano M, Doré M, Vaillancourt D. (2009) 
Dynamics of uterine secretions after the 
intrauterine infusion of a solution of 70% 
honey and determination of its safety on 
the endometrium in the dioestrus mare. 
Med. Vét,  160, 11, 520-526. 

[13] E:\ARTICLE ZINE\article zinz 
hama+++.docx   Zine El Abidine K, 
Bouabdellah B (2018) Diagnosis and 
Treatment of Endometritis with Intra-
Uterine Infusion of a Solution of Honey 
70% in Mares. J Vet Sci Technol 9: 499. 
doi:10.4172/2157-7579.1000499. 

[14] Khiati B, Bacha S, Ahmed M and Aissat 
S.(2013).Wound Care with Euphorbia 
Honey after Nucleation: A Case Report.Clin 
Microbial , 2:6. 

[15] Khiati B, Bacha S, and AissatS.Ahmed M, 
(2014). The Use of Algerian Honey on 

Cutaneous Wound Healing: A Case Report 
and Review of the Literature. Asian Pac J 
Trop Dis; 4(Suppl 2): S867-S869. 

[16] Khiati B, Ahmed M (2015). Comparison of 
efficacy of unheated and heat-treated 
Sahara honey on wound healing in rabbits. 
Journal of Coastal Life Medicine; 3(2). 

[17] Ahmed M Aissat S and Djebli N (2015). 
Preliminary comparative study of anti-
inflammatory effect of unheated and heat-
treated Sahara honey: In vivo approach. 
Journal of Coastal Life Medicine 2015; 
3(11): 875-878. 
doi:0.12980/jclm.3.2015j5-139. 

[18] Miyagawa M, Fukuda M, Hirono Y, Minoru 
Takeuchi et al (2010). Effect of Jungle 
honey on the chemotactic activity of 
neutrophilso Journal of ApiProduct and 
ApiMedical Science 2(4):149-154.    

[19] Tonks AJ, Cooper RA, Jones KP, Blair S, 
Parton J, Tonks A. (2003). Honey 
Stimulates Inflammatory Cytokine 
Production From Monocytes. Cytokine.; 
21(5): 242-7.  
doi: 10.1016/s1043-4666(03)00092-9. 

[20] Tonks A, Cooper RA, Price AJ, Molan PC,  
Jones KP. (2001) Stimulation of TNF-alpha 
Release in Monocytes by Honey Cytokine.; 
14(4):240-2.  
doi: 10.1006/cyto.2001.0868. 

[21] Abreu-Martin MT, Vidrich A, Lynch DH and 
Targan SR. Divergent induction of 
apoptosis and IL-8 secretion in HT-29 
cellsin response to TNF-alpha and ligation 
of Fas antigen. J Immunol November 1, 
1995, 155 (9) 4147-4154. 

[22] Duncan AJ, Frutos P, Young SA, (2000). The 
effect of rumen adaptation to oxalic acid on 
selection of oxalic-acid-rich plants by goats. 
Br. J. Nutr., 83: 59-65. 

[23] Chaudhary A, Bag S, Mandal M, Krishna 
Karri SP, Barui A et al (2015). Modulating 
prime molecular expressions and in vitro 
wound healing rate in keratinocyte 
(HaCaT) population under characteristic 
honey dilutions. J Ethnopharmacol. 26: 
166:211-9.  

[24] Rossiter, K., Cooper, Alan, Voegeli, D. and 
Lwaleed, B. (2010) Honey promotes 
angiogeneic activity in the rat aortic ring 
assay. Journal of Wound Care, 19 (10). p. 
440. 

 
 
 
 


