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Abstract— The study has been conducted to evaluated the
efficacy the blend of organic and essential oil in commercial
preparation Keprofix® Oral in dogs. Ten male dogs have been
divided in two group; group(A) treated with Keprofix® Oral
while group (B) given distal water only. Blood samples were
collected from both groups every two weeks until the 12th week
these samples have been used to study blood and serum
biochemical analysis which have been reveled significant
differences in the values of (RBCs count, hemoglobin, PCV,
total leukocytes count, neutrophils. lymphocyte, total protein,
Albumen, plasma fibrinogen, ALT and serum globulin) at P<5.
Respectively. after 12th week the challenge dose 1x108 CFU
of bacteria (E.coli) was given orally to both groups and
recorded the clinical signs after that sacrifice the animals and
study the histopathological change in liver, spleen and intestine
which showed characteristic features represented by increased
the length and width of intestinal villi in treated animals with
Keprofix® Oral in contrast to non-treated animals also same
changes reveled in liver and spleen represented with infiltration
of neutrophils in liver parenchyma with lymphocytic
hyperplasia in spleen for treated animals with Keprofix® Oral .
Keywords — Organic Acid Blend, Keprofix Oral®, Dogs,
Histopathological Changes.

INTRODUCTION
The phrase organic acid denotes a wide category of
substances utilized in essential metabolic activities within the
body. Organic acids are weak acids that exhibit partial
dissociation (1). The majority of organic acids exhibiting
antibacterial properties has a pKa ranging from 3to 5 (2). A
diverse array of organic acids with differing physical and
chemical characteristics exists, many of which can serve as
drinking water supplements or feed additives. They are also less
corrosive and potentially more soluble in water (3).
Organic acids exhibit potent bacteriostatic properties and
have been utilized as agents for reducing Salmonella and E. coli
in animal feed and water supplies (4).
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Organic acids facilitate the maintenance of an optimal pH in
the stomach, thereby ensuring the proper activation and
function of proteolytic enzymes and overall protein digestion.
They stimulate feed intake, inhibit the proliferation of
pathogenic bacteria, energy digestibility and enhance protein by
diminishing microbial competition for host nutrients and
reducing endogenous nitrogen losses (5).

Formic acid and HMB exhibited the most potent activity in
this experiment, leading to complete bacteriolysis within 24
hours. Furthermore, each acid possesses a distinct spectrum of
antibacterial activity. Sorbic acid is well recognized for its
antimold properties, while lactic acid is more efficacious
against bacteria, Certain acids, notably formic, HMB and
propionic, exhibit extensive antibacterial properties and can
effectively combat fungus and bacteria, including yeast (6).

Keprofix Oral is a composition of precisely prepared organic
acids and an essential oil. Sodium propionate inhibits microbial
energy production, resulting in a reduction of harmful bacterial
proliferation, including Salmonella in the intestines. The acids
in the formulation maintain a low gut pH, enhancing growth
performance in chicken by facilitating endogenous enzymes
and suppressing harmful bacterial proliferation (7).

Clove oil serves as a natural growth promoter and modifies
enzyme activity in the gastrointestinal tract. This enhances food
absorption, digestion and optimizes gut microbiota. The
antioxidant action contributes to the fortification of the immune
system (8).

MATERIALS AND MTHODS

Animals

Ten male dogs aged from (lyears) were conducted in the
study in Kerbala province, these dogs divided in two group (A)
and (B) each group consist of 5 dogs, all the animals have been
adapted then treated with ant parasite and antibiotic before the
study initiated.

Collection of samples

Blood samples were collected from dogs every two weeks by
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routine procedures from jugular vein and collected in EDTA
tube, these samples used for examination of blood parameter
(erythrocytes and leukocytes values) by Hb analyzer in medical
city of Imam Hussain and for estimation of serum biochemical
profiles.

Preparation of challenge dose of E.coli

According to Anderson et al. (9), the challenge inoculum was
prepared using a 10 mL overnight culture of E. coli obtained
from the central health laboratory in Karbala province. The
bacteria, cultivated in nutrient broth for 18 hours, were
harvested via centrifugation and resuspended in phosphate-
buffered saline at an approximate concentration of 1x 1078
colony-forming units, as determined by measuring the
absorbance at 600 nm (A600) in a spectrophotometer, with
subsequent verification through viable counts on nutrient agar.

Animals sacrificing

The animals from both groups have been sacrificed by
administrated (IM) xylazin at dosage (1ml\kg) and ketamine at
dosage (5ml\kg) in standing position the autopsy to get the
organs for histopathology.

Histopathological examination

Organ samples were promptly immersed in 10% formalin for
histological analysis. The histopathological portion was
prepared using the methodology of Luna (10). The tissue
samples underwent processing in an automated tissue processor
for approximately 15 hours, after which the fixed specimens
were embedded in paraffin wax. Sections of 3-5 microns in
thickness were produced and stained with H&E for
histopathological examination (11).

Statistical analyses

Statistical analyses of the results were conducted using the
Chi-square test, with P < 0.01 as the threshold for significance
(12).

RESULT AND DISCUSSION

Results of hematological study

All dogs in the research exhibited evident health throughout
the trial period. Neither group of dogs exhibited any
abnormalities prior to or following therapy with Keprofix®
Oral. The results of hematological values have been showed
significant differences between treated and non-treated groups
among the weeks of study. The highly significant has been
showed in hemoglobin and PCV in all interval of study while
in RBCs count reveled significant differences from week 2nd
until week 12th respectively.
Table 1. refers to the differences in erythrocyte parameters
between group A and group B.

Pre-freatment

Post treatment

=

Group A Weeks ] 4 6 § 10 1

Treated  [RBOOOTL|4 (5213 4 [$72134 (64174 [68= 1744 [ 74174 782224

Hbgdl (93] 116=294 | 1332214 | 13304 | l6=ilA 172334 | 18484
PCV% 18| 3521554 4021664 | 45=178A [ 4821844 [ 3221894 | 871024
Group B [RBOXIOWL [4 [4=134 412138 [42=13B |43:16B 4317 |44=18B
Non-treated | HbgdL | 93| 93¢33B | 942358 |95:38B | 1006=41B (1012438 | 1032448
PCVY% 28 | 28130 B | 29521368 | 301398 | 02=M42B | 303=143B | 311448

The results also have been showed significant differences in the
leukocytes parameters, the highly significant reveled in values
of total leukocytes count (TLC), Neutrophils, eosinophiles and
lymphocytes between group A (treated) and group B (not
treated) of among the weeks of study while there are no
significant differences in Basophils and monocytes between
groups respectively.

Table 2. refers to the differences in leukocytes parameters
between group A and group B.

Pre-treatment Post treatment
Group A | Weeks 1] 2 4 6 8 10 11
Treated | TLC*10%pL |45 [61213A [02:16A [ 125194 [138223A [ 1452314 | 1585364
Nentrophil %o | 32 | 40=12.11A | 3B 13904 | 65=147A | 70221524 | 8041634 | 3.9=172A
Eosinophil % | 8 | 9=1.0A | 13=1.64 16=21A | 182284 [ 20=37A | 25245A
Basophil % |0 | 02004 | 02004 120.14 114 2:L1A 2=11A
Lymphocyte | 7 18288 A | 257=98A | 304=104A | 40.2=12.1A | 499=1434 | 58=152A
0,
.\;nunc,\'lc % |1 =184 [3=12A 72294 82414 962464 | 1022334
Gronp B | TLC* IU"']II. 45 45018 |43=IB 5=1.3B 59=1.5B =28 6.2£24B
Non treated | Neutrophil % | 32 | 3821.30A | 4021.37B | 452140B | 5421468 | 6.32151B | 6.521.56B
Eosinophil % | § |8213A | 8217B 91.8B §1.7B 9:1.8B 9:1.8B
Basophil % | 0 0 =00A (=004 (=004 1=0.14 0=00A 1=0.8A
Lymphocyte | 7 8318 §£43B 9:5.7B 10:6.48 12698 15:7.2B
oy
.\;lulol‘_\'le % |00 |(=00A 1=0.2A 3=1.0A =144 5x194 542244

The results may attributed to ability of organic acid to
enhancing the ability to absorption the essential elements which
reflected on the increase synthesis of blood components and this
agree with (13) who mentioned the used of organic acids
Enhance nutritional digestibility and augment mineral
absorption, resulting in elevated blood parameters.

smith et al. (14) were mention the increase in values of RBC,
lymphocytes, monocytes, PLT, eosinophils and neutrophils
parameters in mice administrated organic acid (acitic acid) as
probiotic.

Conversely, Devi et al. (15) investigated the effects of dietary
protected organic acid supplementation blends on growth
metrics, fecal microbiota, nutritional digestibility, blood
contents and gas emissions in pigs. The authors discovered that
white  blood cells, Ilymphocyte percentages and
immunoglobulin G levels were enhanced with protected
organic acid groups (0.2% and 0.1%) in suckling piglets and
lactating sows.

Abdel-Fattah et al. (16) demonstrated an enhancement in the
immunological response of broilers. Moreover, the mass of
lymphoid organs was augmented by the influence of acidifiers.
The inclusion of propionic acid, butyric acid and acetic acid at
a concentration of 1.5% in broiler diets enhances blood
biochemical markers and liver enzyme activity without any
detrimental effects from butyric acid supplementation (17).
Results of serum biochemical analysis

The results have been reveled significant differences in group
A (treated) and group B (not treated) of among the weeks of
study. The highly significant has been recorded in total protein,
albumin, plasma fibrinogen. Plasma globulins and Alanine
aminotransferase (ALT) while there is no significant recorded
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in Aspartate aminotransferase (AST) (units/L) and Alkaline
phosphatase (ALP) (units/L) respectively.

Table 3. The latter refers to the differences in serum
biochemical parameters between group A and group B.

Treated group Non treated group
Test
Mean + SD Mean = SD
Total protein (g/dL) 183522454 66=135B
Albumen (g/dL) 68 =167A 04=0095B
Plasma fibrinogen (2/dL) 305.16=2388 A 60.20=0.053B
Alanine aminotransferase (ALT) (units/L) 6047=468A 30£336B
Aspartate aminotransferase(AST) (units'L) 150.35=21.78 A 150= 1967 A
Alkaline phosphatase (ALP) (units/L) 100.72=3296 A 90£2789A
Globulin (g\dL) 625£130A 321208

The rises of some serum bio chemical values specially (total
protein, albumin, plasma fibrinogen and Plasma globulins) may
attributed to increase the leukocytes and another plasma protein
in animals fed on components contain organic acid these results
agree with (18) It was noted that the utilization of acidifiers
significantly elevated blood protein and serum albumin levels.

Yan et al. (19) observed an elevation in spleen weight in
avians administered 0.30 g/kg of fumaric acid, thymol and
sorbic acid during the grower and finisher phases. Furthermore,
on day 42, elevated levels of immunoglobulin A were seen in
the ileal and duodenal mucosa.

Smith et al. (14) showed that hematological and serum
biochemical indicators generally improved in animals provided
meals containing probiotics with organic acids compared to
those fed diets without them.

Results of infective study

The animals in both groups (A -treated) and (B- non treated)
were infection with E.coli at dosage 1x108 reveled differences
in clinical signs which have been appeared after infection .the
sever systemic illness appeared on animals in group (B) as fever
(40C°) diarrhea with dehydration (3%) while in group (A) mild
clinical signs as mild fever (38.9) with no evidence of diarrhea
and dehydration that attributed to the antimicrobial features of
organic acid by suppress the pathogenic bacteria in the intestine
this agree with (20) It was observed that in pigs, organic acids
selectively eliminate target species such as coliform bacteria
and E. coli, while sparing Lactobacillus.

Moreover, organic acids in feed suppress the proliferation of
harmful bacteria and reduce microbial competition for host
resources by altering the pH. The proliferation of most pH-
sensitive bacteria (Clostridium perfringens, Salmonella and E.
coli) is inhibited below pH 5, whereas acid-tolerant species
endure. The undissociated version of the acid being more
lipophilic, penetrates freely over the semi-permeable membrane
of the bacterial cell into the cytoplasm at neutral pH, where it
subsequently dissociates and releases protons (H+), leading to
a drop in pH within the cell. As a result, the enzymatic
operations of nutrient transport, signal transductions and
glycolysis, in the microorganisms are hindered, leading to

energy deficiency in their attempts to restore pH to normal
levels (21).

Hassan et al. (22) observed a decrease in intestinal Salmonella

spp. and E. coli in the intestinal microbiota of broilers through
the incorporation of a mixture of salts or organic acids.
The probiotics, acidifiers and antibiotics diminished the
population of harmful microorganisms, E. coli, particularly
coliforms and total aerobes (5). Acidifiers have demonstrated
antibacterial properties against microorganisms (23,24).

Moreover, probiotics and acidifiers enhanced the Lactobacilli
population, since the advantageous impact of these additives
can be ascribed to their ability to inhibit pathogenic bacteria
while promoting the proliferation of beneficial strains (2,25).

In pigs, dietary supplementation with escalating amounts of
protected organic acids resulted in a linear enhancement of
faecal Lactobacillus counts, while concurrently reducing the
counts of E. coli and Salmonella, faecal ammonia, diarrhea
scores and acetic acid emissions (26).

The acidic environment additionally establishes a barrier
against bacterial entry and colonization in the intestine (27).
Histopathological study

The results of histopathological study for organs (liver,
intestine and spleen) from sacrificed animals in treated and non-
treated group have been showed vary degree of lesions. in liver
of treated group with Keprofix oral showed hypertrophy of bile
duct with aggregation of neutrophils in liver parenchyma
figure(1) while the histopathological section of liver in non-
treated group showed sever central vein congestion, marked
perivascular mononuclear cells infiltration with fibrosis and
significant necrosis of hepatocytes figure (2) .as well as the
histopathological section of spleen in treated group showed the
significant  lymphocytic  hyperplasia, proliferation  of
polymorph nuclear inflammatory cells. figure (3) in contrast to
the non-treated group who showed the significant thickness in
capsule with fibrous connective tissue fibers (white arrow) ,
proliferation of fibroblasts figure (4), in another hand the
histopathological section for intestine of treated group reveled
the massive changes on width and height of intestinal villi
characterized by increase on both of them) with hyperplasia of
villous mucosal epithelia with lymphocytic infiltration figure
(5) while the non-treated group showed the marked and heavy
leukocytic inflammatory cells infiltration figure (6).
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Figure 1. liver section of an animal treated with (Keprofix®
Oral) showed hypertrophy of bile duct(black arrow «—s)with
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aggregation of neutrophils in liver parenchyma (black arrow)
(Hand E, 40X).

Figure 2. liver section of an animal non treated with
(Keprofix® Oral) revealed the sever central vein congestion
(red arrow), marked perivascular mononuclear cells infiltration
(white arrow) with fibrosis (yellow arrow) and significant
necrosis of hepatocytes (black arrow) (H and E, 40X).

Figure 3. Spleen section of an animal treated with (Keprofix®
Oral), revealed the significant lymphocytic hyperplasia (white
arrow) , proliferation of polymorph nuclear inflammatory cells
(black arrow) (H and E , 40X).

Figure 4. Spleen section of an animal non treated with
(Keprofix® Oral) showed the significant thickness in capsule
with  fibrous connective tissue fibers (white arrow),
proliferation of fibroblasts (black arrow) (H and E2 , 40X).
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Figure 5. an intestinal section of an animal treated with
(Keprofix® Oral) orally, showed the massive changes on width
and height of intestinal villi characterized by increase on both
of them (white arrow), with hyperplasia of villous mucosal
epithelia (black arrow) (H and E , 40X).

Figure 6. an intestinal section of an animal non treated with
(Keprofix® Oral) showed the marked and heavy leukocytic
inflammatory cells infiltration (white arrow) ( H and E , 40X).

Gut health significantly impacts the growth rate and feed
efficiency of poultry and monogastric animals (28).

The most important vital role of organic acid is to increase the
growth of intestine which reflected on increase the digestive
performance of gut this agree with Adil et al.(1) were showed a
significant increment in the height of intestinal villi in
duodenum (1,410.38 vs. 1,166.88 pm), ileum (876.32 vs.
676.13 um) and jejunum (1,124.72 vs. 984.05 um) than the
respective control groups when Inclusion of 3% butyric acid in
chicken diet.

The present study demonstrated that cecal infusion of
propionate increased colonic length and selectively enhanced
the levels of tight junction proteins in the jejunal mucosa. The
findings highlight the advantageous effects of propionate in the
large intestine on intestinal development and epithelial barrier
integrity in growing pigs (29).

Short-chain fatty acids (SCFAs)The primary products of
microbial fermentation of non-digestible nutrients in the large
intestine include acetate, propionate and butyrate. SCFAs,
recognized as energy substrates, are efficiently processed by the
liver and intestinal epithelium. Moreover, SCFAs function as
signaling molecules, crucial for preserving gut barrier integrity.
SCFAs, particularly butyrate, are recognized as the primary
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energy source for intestinal epithelial cells, supplying 60-70%
of the energy necessary for colonic epithelial growth (30).
Subsequent research has demonstrated that SCFAs affect
biological processes and activities in the colon, including
differentiation and cell proliferation (31).

Liu et al.(32) reported that the addition of the product
enhanced villus height and crypt depth in the jejunum, as well
as the spleen index at 42 days, compared to the control group.
A prior study demonstrated that intravenous infusion of sodium
butyrate enhanced the expression of genes associated with
intestinal growth in normally developing pigs (26).
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