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Abstract

Retrospective study evaluated the efficacy of Doxycycline and Imidocarb dipropionate in ehrlichia
infected dogs. Based on history, clinical signs, peripheral blood smears examination, buffy coat smear
examination, anigen Rapid E.canis Ab Test kit, and nested PCR, 17 dogs were diagnosed as canine
ehrlichiosis among them Twelve dogs were randomly selected into 2 groups; Group Il : Doxycycline and
lactic acid bacillus (Doxypet) @10mg/kg b.wt. Per orally once in a day (n=6), Group IIl: Imidocarb
dipropionate 12%w/v injection (Imicarb) @6.6 mg/kg b.wt, intramuscularly twice 14 days apart (n=6).
The results revealed that magnitude of improvement and reversal of normalcy in certain clinical and
various haemato biochemical parameters was far greater in Group 1l than Group I11.
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Introduction

Canine ehrlichiosis is mainly characterized by fever, anorexia, weakness, epistaxis,
lymphadenopathy, tick infestation and ocular changes. Anemia, thrombocytopenia,
hypoalbuminemia, hyper globulinemia, increased alkaline phosphatase (ALP) and alanine
aminotransferase (ALT) are the major hemato-biochemical alterations. The disease is
diagnosed by clinical signs, hematologic abnormalities, demonstration of morulae in
peripheral monocytes, and detection of serum antibodies to E. Canis by the indirect
immunofluorescence antibody (IFA) test [, Molecular techniques like PCR serve as a
sensitive and specific diagnostic tool and it’s highly reproducible and aids in fast interpretation
of the disease. An early diagnosis of the disease is imperative to ensure successful treatment
and good prognosis. The treatment of E. canis infection consists of antibacterial agents and
supportive care. Efficacious drugs include tetracyclines (Doxycycline, Minocycline,
Tetracycline and Oxytetracycline) and chloramphenicol. Anti protozoal drug Imidocarb
dipropionate has been used in treating E. canis infections, this may be used in conjunction with
tetracyclines or as alone. Generally, the earlier treatment of acutely infected dogs is initiated,
the more favorable the prognosis and outcome. Dogs in the chronic phase are generally
unresponsive to treatment because of the multi systemic disease changes and the severe myelo
suppression 21,

Materials and Methods

The retrospective study was conducted on 750 dogs which was referred to small animal
medicine ward, NTR College of Veterinary Science, Gannavaram and NTR Super Specialty
Veterinary Hospital, Vijayawada, of them 17 dogs were diagnosed as canine ehrlichiosis by
using different diagnostic techniques like peripheral blood smears examination, buffy coat
smear examination, anigen Rapid E.canis Ab Test kit, and nested PCR. Twelve dogs which
were positive for E. canis were randomly selected into 2 groups (Group I, Group IlI) each
consisting of 6 dogs and data on clinical examination findings, haemato-biochemical
parameters were registered before and after treatment in the both groups._A total 6 apparently
healthy dogs were considered as health control (Group ). Group 1 were received Doxycycline
and lactic acid bacillus (Doxypet, Savavet) @10mg/kg b.wt. Per orally once in a day, whereas
group Il were received Imidocarb dipropionate 12%w/v injection (Imicarb, Savavet).
Additionally supportive therapy was given for both the groups (Il and II) with
hepatoprotactent (Ventriliv-pet, Venkys), Iron supplementation (Fe-folate, Venkys), Platelet
enhancer (Plato grow, Ek-Tek Pharma) @8ml / day each orally. The owner way further
advised to use Fipronil spot-on (Nay flee plus) and 1% cypermethrin shampoo (Clinar-M) to
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control ticks. Comparative efficacy of doxycycline and
imidocarb diprionate in treatment of ehrlichiosis in dogs
based on clinical recovery, absence of morula stage in blood
smear examination and hemato-biochemical changes were
recorded and presented.

Results and Discussion

The results of the present study recorded and presented in
Table 1, 2, 3 and 4.

The most frequently observed clinical findings in canine
ehrlichiosis were anorexia and tick infestation history,
lymphadenopathy, Pale conjunctival mucus membrang,
splenomegaly and pyrexia, hemorrhagic tendencies like
melena, petechial hemorrhages and epistaxis. Other clinical
signs such as respiratory distress, corneal opacity, ataxia,
recumbency, limb or scrotal edema and digestive disturbances
like emesis were less frequently recorded (Table 1). The
present observations corroborated with observation of [l
Canine ehrlichiosis diagnosed by using different diagnostic
techniques like peripheral blood smears examination, buffy
coat smear examination, anigen Rapid E.canis Ab Test Kit,
and nested PCR.

In the present study clinical trial was conducted to study the
efficacy of two drugs, doxycycline and Imidocarb propionate
based on the magnitude of clinical recovery and improvement
in haemato-biochemical profile.

The clinical recovery was found to be much faster in
doxycycline Group, after initiation of therapy at each stage of
observation, the magnitude of improvement in clinical
parameters were within the period of 3-7 days as compared to
4-10 days in Imidocarb group. However, imidocarb treated
dogs with acute stage of infection responded well as
compared to the dogs with later stage of infection (Table 1 &
2). The results revealed that both the drugs were able to
combat the canine ehrlichiosis however, critical evaluation of
the response elicited by these drugs in treated canines
indicated that doxycycline was found to be more efficacious
than Imidocarb dipropionate. These findings were agreement
with reports of Sainz et al. (2015) [, who observed that
doxycycline is an effective drug against ehrlichiosis in dogs
with quick improvement. While non-agreement with reports
of Price and Dolan (1980) [, they reported superior findings
in imidocarb group when compared to tetracycline
hydrochloride.

Hematology revealed significant variations in the leukocyte
indices might be due to collection of blood samples at
different stage of infection . In current study,
lymphocytopenia is suggestive of myelo suppression,
granylocytosis might be due to neutrophilia, E.canis cause
immune suppression which originates secondary bacterial
infection "8, Anemic changes (decreased TEC, Hb, HCT)
and thrombocytopenia were significant (P<0.01) when
compared with healthy control as endorsed by earlier workers
9201 Decreased Hb and TEC could be due to epistaxis,
petechial hemorrhages and bone marrow hypoplasia by the
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parasites leading to impaired production of cellular
components of blood 4. Thrombocytopenia occurs due to
increased platelet consumption and decreased platelet half-life
due to immune mediated splenic sequestration and destruction
(12 Ppost treatment haematological profile revealed that
significantly (P<0.01) improved WBC, lymphocyte,
erythrocyte, platelet counts whereas, monocyte, granulocyte,
hemoglobin and HCT counts were significantly (P<0.05)
reached towards normalcy in doxycycline treated group.
While in imidocarb propionate treated Group WBC,
lymphocyte, monocyte, erythrocyte, hemoglobin, HCT,
platelet counts were significantly (P<0.05) towards normalcy
and no statistical improvement in granulocyte. These results
were agreed with Bhadesiya et al., (2015a) 31,

As compared to healthy control, the serum biochemistry
revealed significantly (P<0.01) decreased levels of total serum
protein and serum albumin and it was in line with previous
reporters (Mylonakis et al., 2010 and Kottadamane et al.
2016) [14 151 where there was significant increase in the BUN,
creatinine, ALT and ALP levels and these findings were
comparable with the result of kasondra et al. (2016) [0,
However, there is no statistical difference in globulin level
and this finding agreed with Mylonakis et al. (2010) 4, In
contrary, Heeb heather et al. (2003) [ reported
hyperglobulinemia. The hypoproteinemia, hypoalbuminemia
may be due to anorexia, peripheral loss to edematous
inflammatory fluid as consequence of vaculitis 7). Decreased
protein production because of concurrent liver diseases or
proteinuria [, E. canis affecting other internal organs like
liver and kidney, hence there was elevation in ALT, ALP,
blood urea nitrogen and creatinine level. The elevation of
ALT and creatinine levels might be due to immune complex-
mediated glomerulonephritis indicating renal involvement in
dogs with ehrlichiosis 28, Post treatment biochemical profile
revealed that Total serum protein, Serum Albumin, ALT,
ALP, BUN, Creatinine were high significantly (P<0.01) and
Serum globulin count significantly (P<0.05) towards
normalcy in doxycycline treated group (Group-I1). However,
total protein, albumin, ALP, BUN, creatinine were
significantly (P<0.05) and ALT was high significantly
(P<0.01) changed towards normalcy in imidocarb treated
Group (Group-Ill). This findings were supported with
Kottadamane et al., (2016) %1, those who reported superior
results in clinico-hemato biochemical findings with
doxycycline and supportive therapy. On 30™ day both groups
of laboratory recovery way also confirmed by examination
buffy coat revealed no parasites.

Conclusion

Based on above results it is concluded that doxycycline is
better choice for the treatment of canine ehrlichiosis than
imidocarb dipropionate in the present research, equipotent in
eliminating E. canis infection from blood on thirty days post
treatment.
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a: Limb Edema c: Corneal Opacity

Before Treatment

Before Treatment After Treatment
b: Cutaneous Hemorrhage

After Treatment

d: Conjunctival Mucous Membrane

Before Treatment After Treatment

Plate 1: Clinical improvement in Group-1I dogs
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General Activity

Depressed

After Treatment

Plate 2: Clinical Improvement in Group —I1l dogs

Table 1: Clinical improvement in Group Il

BT After treatment
Parameter 0™ day|1%t day|2" day|3"™ day|4™" day|5™ day|6'" day|7t" day|15™ day|30%" day
General activity Dullness 6 6 5 4 3 3 1 1 - -
Normal - - 1 2 3 3 5 5 6 6
Temperature Pyrexia > > 2 2 . . . . . .
Normal 1 1 4 4 6 6 6 6 6 6
Appetite Anorexia 6 6 4 4 1 1 1 1 1 1
Normal appetite - - - - 5 5 6 6 6 6
Limb/scrotal edema Present 1 1 1 1 1 1 1 1 - -
Improvement - - - - - - - - 1 1
. . Pale 5 5 5 5 5 5 5 5 3 -
Conjunctival mucous membrane Normal 1 1 1 1 1 1 1 1 3 6
Lymphadenopathy 6 6 6 6 6 6 5 4 - -
Lymph nodes Normal S - - - [ 1] 2 6 6
Epistaxis 2 2 - - - - - - -
Normal 2 2 - - - - 2 2
. . Petechial hemorrhage | 3 3 3 3 3 3 3 3 - -
Hemorrhagic tendencies
Normal - - - - - - 3 3
Melina 4 4 4 3 2 - - -
Normal - - - 1 2 4 - - 4 4
Emesis Present 1 1 - - - - - - - -
Absent 1 1 1 1 1 1 1 1
Respiratory problems Present 2 2 2 2 - - - - - .
Improvement - - - - 2 2 2 2 2 2
Corneal opacity Present 2 2 2 2 2 2 2 - -
Improvement - - - - - - - 2 2
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Table 2: Pre and post therapeutic hemato-biochemical profile in Group Il (Mean+S.E)

Group -1 (n=6)
Parameter Group -1(control group) Before therapy 0" day After therapy 30t day
** WBC (10% ul) 9.98+0.73 22.48+2.10 14.30+ 0.85
** |_ymphocyte (%) 17.27+0.85 12.93+0.71 17.9+ 0.51
* Monocyte (%) 4.22+0.32 5.90£0.76 4.30+ 0.34
* Granulocyte (%) 78.08+ 0.59 81.17+0.91 77.42+0.81
** Erythrocyte (10%/pl) 6.83+ 0.24 3.93+ 0.67 5.73+ 0.48
* Hemoglobin (g/dl) 15.08+ 0.67 8.30+ 1.38 10.93+ 1.30
* HCT (%) 40.7245.93 27.28+ 3.68 35.55+ 2.65
** Platelet (10%/ pl) 326.33+£24.94 80.83+ 23.05 288.17+ 16.94
Total serum protein(g/dl)™ 6.55+ 0.22 4.73+0.33 5.52+ 0.42
Serum Albumin (g/dl)** 2.93+0.10 0.91+0.09 1.9+ 0.14
* Serum Globulin (g/dI) 3.62+0.19 3.82+0.27 3.63+0.33
** ALT (IU/L) 30.13+3.86 93.37+ 9.53 31.40+ 3.05
** ALP (IU/L) 32.41+ 3.5 113.91+1.43 43.87+6.40
** BUN (mg/dl) 19.50+ 1.06 32.58 £5.10 20.26x 1.7
** Creatinine (mg/dl) 0.88+ 0.07 1.88+0.23 1.0+ 0.05
**_ Statistically highly significant (P < 0.01)
*- Statistically significant (P < 0.05)
Table 3: Clinical improvement in Group 11
BT After treatment
Parameter 0t day|1t day|2" day|3" day|4™" day|5t™" day|6™ day|7t™" day|15™ day|30™day
L Dullness 6 6 6 6 6 5 4 4 - -
General activity Normal - - - - - 1 > > 5 5
Temperature Pyrexia 6 4 L L . . . ~ ~ .
Normal - 2 5 5 6 6 6 6 6 6
Appetite Anorexia 6 6 5 5 5 3 3 3 - -
Normal appetite - - 1 1 1 3 3 3 6 6
S Pale 6 6 6 6 6 6 6 6 4 -
Conjunctival mucous membrane Normal - - - - - - - - > 5
Lymphadenopathy 6 6 6 6 6 4 4 4 - -
Lymph nodes Normal - - [ - - [ -1 212 121c% 6
Epistaxis 3 3 2 - - - - - - -
Normal - - 1 3 3 3 3 3 3 3
. . Petechial hemorrhage | 2 2 2 2 2 2 2 2 - -
Hemorrhagic tendencies Normal - - - - - - - - 5 >
Melina 4 4 4 4 4 2 2 2 - -
Normal - - - - - 2 2 2 4 4
Respiratory distress Present L L L L L L L L - -
Improvement - - - - - - - - 1 1
Table 4: Pre and post therapeutic hemato-biochemical profile in Group Il (Mean+S. E)
Parameter Group -1 Group —I11 (n=6)
(control group) Before therapy (0" day) After therapy (30" day)
* WBC (10%/ pl) 9.98+0.73 20.52+ 2.43 13.85+0.72
* Lymphocyte (%) 17.27+0.85 14.18+2.13 18.67+0.75
* Monocyte (%) 4.22+0.32 6.33+ 0.87 4.28+ 0.46
Ns Granulocyte (%) 78.08+ 0.59 79.48+ 1.59 77.05+ 0.83
* Erythrocyte (10%/ul) 6.83+0.24 3.59+0.26 4.35+ 0.52
* Hemoglobin (g/dI) 15.08+ 0.67 7.37+ 0.63 9.12+1.13
* HCT (%) 40.72+5.93 24.05+1.72 33.75+4.11
* Platelet (10% pl) 326.33+24.94 67.33+ 18.51 202+11.85
* Total serum protein 6.55+ 0.22 5.25+0.42 5.38+0.42
* Serum Albumin 2.93+£0.10 1.08+0.19 1.31£0.16
* Serum Globulin 3.62+ 0.19 4.18+0.26 4.02+0.28
** ALT 30.13+3.86 94.80+9.86 69.90+9.56
* ALP 3241+ 35 120.14+6.15 70.87+15.84
*BUN 19.50+ 1.06 29.72+3.78 20.08+2.68
* Creatinine 0.88+ 0.07 1.91+0.15 1.27+0.98
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