Kamal El1-Din M. El-Refaey ISSN 1110-7219 83

EFFICACY AND ADVERSE EFFECTS OF IMIDOCARB
DIPROPIONATE ADMINISTRATION TO INFECTED CATTLE
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ABSTRACT

Subcutaneous injection of imidocarb dipropionate (n a single theraputic dose (120
mg/ 100kg b.wt.) to naturally infected caltle with babesiasts resulted in disappear-
ance of the parasttes from blood smears after 24 hours post treatment.

In infected cattle, the drug displayed a gradual decrease in rectal termperature to-
teard normal levels .On haemogram. babisiasls evoked a significant decrease tn eryth-
rocytl count, haemoglobln content and packed cell volume. The previous changes were
completely disappeared, two weeks post treatment with tmidocarb diprptonate. Moreo-
ver, infected cattle showed a significant increase in serum ALT, indirect bilirubin, urea
levels with a significant decrease (n total proteins, glucese and cholesterol levels. Tivo
weeks post treatment, the mentioned alterations {n serum constituents were completely
subsided. Toxic signs were mild or absent. Hyperglycemic effect persisted throughout
the experiment in both infected and healithy treated cattle.

INTRODUCTION

Babesia is an Intraerthrocytic, dck transmitted protozoan disease infecting domestic and wild
animals. Babeslasis cause a dramatic drop in RBCs count, PCV., Hb { Ranatunga and Wandu-
ragala, (1972); Al-Delaiml ¢t al., (1989); El-Refaey, (1994); Azlz et al,, (1995 ).

Acule phase of Babesiasis 1s accompanied by hypoprotelnemia, elevation in AST, ALT, and al-
kaline phosphatase activities, bilirubin. glucose. creatinine, urea and uric acld were markedly
increased (Suteu and Giurgea-lacob, (1971); Aziz et al., (1998} - Abou El-Naga, (2002), while
chiolesterol level become markedly reduced (Ellssalde et ul., (1883) ; Al-Delaimi et al., (1289) ;
El- Refaey, (1994 ).

Imidocarb dlproplonate is a babeslocldal. anaplasmocidal drug belonging to the serles of ami-
carbalide.According to the British Veterinary Codex {1970).Imldocarb is a 3.3-bis{ 2- imidazoline
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2-2 Y1) carbanilide. The drug is effective against bovine babesiasis (Addah, (1987} ; Rutter,
(1990); El- Refaey, (1994), Babesia ovis (Abou El-Naga, 2002). Iinldocarb has a two compart-
ment open model {Abdullah and Bagot, 1883). it has a direct effect on the parasite, causing di-
tation of nuclear cisternae. karyorrhexis, cytoplasmic vaculation, inhibition of formation of food
vacuoles and ribosomal diminution (Simpson and Neal, 1880). Imidocarb block the entry of in-
ositol into erythrocytes containing Babesla resulting in starvation of the parasite (Mc- Hardy et
al., 1986). Imidocarb had no effect on body temperature, body welght. haematology. other clini-
cal chemistry values or gross pathology (Abdulla and Bagot, {1984). In healthy goats the drug
cause a translent decrease in total erythrocytic count and haemoglobin concentration, leukocy-
tosls. an increase in MCV, MCH, MCHC. The antmal started recovery from the toxic effects after
eight days {Singh, et al. (1990). The drug has antichollnestrase activity (Ali et al., (19856); BMi-
chell et al., (1986); Mc- Dougald and Roberson, (1988); Singh et al., (1990}.

The present study was carried out to deternine the efficacy of imidocarb dipropionate during
the treatment of cattle Babesiasts, haematological and blochemical changes that assoctated with
the administration of the drug. Moreover its adverse effects ;if any;on both infected and healthy

cattie.

MATERIALS AND METHODS

I- Drug : Imidocarb diproplonate { Imizol® ) (Essex Animal Health Friegoythe, Germanay ) was
used n this study.

O-Anlmals: Twenty adults (over 2.5 years old) females, mixed breed cattle were used in thls
experiment. Ten of them proved to be infected with Babesia bigemina with typlcal clinical signs
of Babesiasis. The infected anlmals showed fever and positive blood smears, haemoglobinurea,
jaundice. The other 10 cows were apparently clinically healthy.

Diseased cattle were divided inte 2 groups (each of five cattle). the flrst group was served as
non treated controls, while the second group were injected subcutaneously with a single thera-
peutic dose of imidocarb dipropionate (12%) In a dose of 120 mg./100kg. b.wt.

Healthy cattle were aiso divided Into 2 groups (each of five cattle), the first group was control
nen treated, meanwhile the second was treated with imidocarb dipropionate (120 mg/ 100kg b.
wt.). Results of treated cattle were compared with untreated controls.

Efficacy of imidocarb diproplonate :

Rectal temperature was recorded before and at 1, 2, 3 days post administration of the drug.
Blood films for detection of the parasite were performed according to Coles, {1986]).
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Laeatatological studies : vugular venous blood samples of about § ml were obtained from
each animal in a clean bottle contalning 10 mg. EDTA as anticoagulant.

Deoubte improved MNeubaur's haemocytometer was used for counting erthrocytes (RBCs),total
leucocytic count according to Wintrobe, (1967), while hacmoglobin concentration (Hb ) was de-
termined using Sahll's- haemometer Schalm et. al., (1v78), Wintrobe haematocrit tubes were
used for determining the packed cell volume (PCVlby ceatrifugation at 3000 r.p.m. for 45 min-
utes Wintrobe, (1967).

The mean corpuscular volume {MCV }, mean corpuscular haemoglobin (MCH }. mean corpus-
cular haemoglobin concentratlon (MCHC), were caiculated according to Schaim et. al., {1975},
Haematological examination was made before treatment and after 24 hours, one and twao weeks
post treatment.

Biochemical studies :another blood sample was collecte.l «vithout anticoagulant, left to clot in
slant positon at room temperature and stored over night in a refrigerator at 4CQ , then sample,
were centrifuged at 3000 r.p.m. for 20 minutes for clear serum separation. Some biochemical
parameters{AST.ALT, glucose, total protein, total bilirubin, cholesterol, creatinine ,urea and .iric
acld)were measured according to Reitman and Frankel (1857); Emerson, (1943): Doumas,
(1875); Malloy and Evelyn {1837); Burchard, (1980); Folin, (1934); Fawcett and Scott
(1960); James and White (197 1) respectively using Spectrophetometer (Spectrronic 20D, Milton
Ray company) and kits(Blo-Adwic).

Statistical analysis : Student (i) test was used (Snedecor & Cochran, 1881).

RESULTS

Efficacy of imidocarb diproplonte on infected cattle after a slugle s/c injection{120 mg/
100kg b, wt.) :

a) Body temperature : decreased frormn 41.12C° on day zero tell reaching 38.3C% on the sec-
ond day and 38.2C° on the third day post treatment (Table 1 ).

b) Blood smears: were negative, 24 hours after drug administration.

¢) Haematological and biochemical changes :

Haematological changes:

Babeslasis produced a significant decrease in erthrocytic count (p<0.01}, haemoglobin con-
tent(p<0.001), packed cell volume (p<0.001},
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One day post treatment a signiiicant increase in MCHC (p<0.035) was rvcorded.

One week post treatment MCV was significantly decreased [p<0.05) , while MCHC was slgnifi-
cantly increased (p<0.05). Two weeks post drug admintstration ., the erythrogram of infected cat-
tle become similar to the erythrogram of the control.

No significance changes were reported on the total leucocytic count.(Table 2).

Biochemical changes:

Babeslasis evoked a significant Increase In serum ALT ., urea (p<0.001), indirect bilirubin
[p<0.05) levels with a signiilcant decrease in cholesterol, glucose, creatinine, urle acid (p<0.001)
and total protein (p<0.05)levels. The previous changes Iin serum constituent were completely
subsided two weeks post treatment with imidocarb dipropionate (Table 3).

Haematological and biochemical changes induced by imidocarb dipropionate (120mg/
100 kg b. wt.) in healthy cattle :

a) Haematological changes :

The obtalned results revealed an increase in erythrocytic count (p<0.01). haemoglobin content
(p<0.05] with a significant decrease In mean corpuscular volume (p<0.01), mean corpuscular
haemoglobin{p<0.05) on day 7 after administration. On day 14 after drug administration, a sig-
nificant increase of erythrocytic count (p<0.01) was recorded .while the mean corpuscular vol-
ume(p<0.01), mean corpuscular haemoglobin(p<0.05) were significantly decreased .Packed cell
volume values were slightly increased one day post treatment and continued to increase, one
and two weeks post treatment. Total leucocytc counts fluctuated toward normality from one day
to two weeks post treatment {Table 4 ).

b} Biochemical changes :

The S/C administration of imidecarp diproplonate caused a significant decrease in serum
aspartate aminotransferase enzyme (AST) activity, creatinine, urea {p<0.001), serum cholesterol
levels (p<0.01), ( p<0.001}.( p<0.001 ) respectively. uric acid{p<0.01)}. (p<0.01), ( p<0.001} at one
day. one and two weeks post treatment respectively, total bilirubin(p<0.01).indirect bilirubin
(p<0.001]) at two weeks post treatment, compared to control values. (Table 5 ).

A significant hyperglycemia (p<0.001) was appeared at one day, one and two weeks post treat-
ment (Table 5 ).
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Toxicological studies of imidocarb :

Imidocarb dipropionate in a single subcutaneous fnjection dose (120mg/100kg b. wt.) re-
sulted In a local reactions in some treated cattle which invelved a slight swelling at the injection
site after 24 to 48 hours which regressed without trace, Rarely animals were seen to show a sys-
temic reactions with consistent features of salivation, panting, a soft cough and restiessness,

these reactlons lasted for 30 to 45 minutes.

No subsequent unwanted effects on the pregnant cattle were cbserved.

DISCUSSION

Babeslasis could be controlled by a variety of measures including chemotherapy with antiba-
besial drugs and preventing infection by maintaining an adequate tick control program to keep
cattle free from tick Infestation (Jones et al., 1977).

In the present investigation, it has been demonstrated that tmidocarb diprpionate in a single
therapeutic dose (120mg/100kg b. wt.] glven subcutanecusly is highly effective against Babesia
infection . where the blood parasites were completely disappeared from the peripheral blood one
day post treatment. Many authors recorded the elfectiveness of imidecarb (Higgins, (1981) ; Mi-
chael and Refail, (1982); Mc Hardy et al., (1988); El- Refacy, (1894) ; Mahwmoud, (1896} ; Ig-
nasi et al.,, (2000) and Abou-El-Naga, {2002). Babesiasis elicited a significant decrease in red
blood corpuscles, haemoglobin and packed cell volume. Similar results have been documented
in cattle (Wright, (1973); El-Refaey, (1994) Aziz et 21., (1995) and in horses ( Al-Dslaimi et
al., (1989}, These alterations in blood picture were completely disappeared, two weeks post
treatment. These results are in accordance with those obtained in cattie (Wright, {1973); Rut-
ter, (1990); El-Refaey, (1804}, sheep and goats (Al et al., (1988); Mc Hardy et al., {1986);
Ahou El-Naga, (2002) and dogs (Michael et al., (1973) .

In healthy treated cattle. a significant Increase in erythrocytic count, haemoglobin concentra-
tion and In haematocrite were recorded compared to the control values at 7 days and 14 days
after drug administration. These results were not in agreement with that reported by Singh et
al., ({1890} in healthy goats who reported a significant decrease in RBCs count and Hb.%. The
variation in haematologlc values may be due to imbalanced nutritlon or other stress factors.

Concemning the effects of imidocarb (120mg/100 kg b, wt.} on total leucocytic count, no
changes of significance were reported. This result was consisted with that reported by (Ranafun-
ga and Wanduragala, (1972); Wright, (1873); El-Refaey, (1994} in infected cattle. In healthy
treated cattle, leukocytie count fell initally but reached maximum values at 14 days post treat-
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ment .This result was not In agreement with that reported by Singh et al..(1390) in healthy goat.
where the drug caused leukocytosis.

Serum Alanine amino transferse {ALT). indirect bilirubin were significantly elevated in infect-
ed cattle. indicating liver affection. Similar resulis were reported by Fowler et al., (1872); Abuzi-
na, (1989); Al-Delaimi et al., (1989); El-Refaey, (1994); Yeruham et al., (1998a and b);

Abou-El-Naga , (2002).

Total serum protein levels were markedly reduced from normal values, however contro verse
results were recorded. so it could decrease (Suteu and Glurgea, (1871); El-Refaey, (1894} ;
Aziz et al., (1998) and not significantly decrease in infected sheep (Abou- El-Naga .(2002).

Hypocholestrolemla and hypoglycemia were scored in infected cattle in comparison to coritrol
antmats. Cholesterol level was sald to be elther increased (Muley et &l., 1980); Abuzina,(1889);
Aziz et al., (1995) and Abou- El-Naga, (2002} or decreased (Elissalde et al.,1983) ; El-
Delaimi et al., (1988). Cholesterol may increase during exposure to heat, exercise and decrease
after exposure to cold (Farahat et al.,1988), this indicates that cholesterol is modulated accord-
ing to stress which induce changes in plasma and liver fatty acid composition (Huang et al.,
1990).

After drug administration, hyperglycemia was resulted in both infected and healthy cattle,
However, contro verse results were recorded, so it could be increased due to infection Aziz et
al., (1995) ; Abou-El-Naga, (2002).

The hyperglycernic effect immediately occurred post treatment thought to be a result of alpha
2 adrenoceptor mediated depression of insulin release from pancreatic beta cells. increased ghu-
cose level post treatment may be due to enhanced glycogenolysis secondary to sympathetic
stimulation or due to under endocrine control and in this respect the role of adrenaline and cor-
tisol are S particularly important,

An important increase in urea value was found in infected animals , similar results were re-
corded by Fowler et al., {1872); Al-Delaiml et al., (1989); El- Refaey, (1894) ; Yeruham et al.,
(1998a &b); Abou-El-Naga,{2002).

Haemoglobin released from (ragmented erythrocytes due to parasite multiplication pass
through the kidney causing nephrotoxic effects and electrolytes imbalance (Blood and Radostitis
2000). In healthy treated cattle the drug falled to induce any significant change in serum urea
nitrogen, this result was In agreement with that reported by Abdulla and Bagot,(1964) and
Singh et al., (1990).

Regarding to toxicity of Imidocarb, our results showed a local and systemic reactions lasted
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for 30 to 45 minute s Similar observations were recorded by Callow and Mc Gregor (1970);
Haigh aud Hagans, (1874) Ali et al.,(1985); Michell et al., (1988); Mc Dougald and Rober-
son, (1988) ; Singh et al., (1920).

The proper evaluation of the treatment trials was observed by improvement in the studied
haemafelogical and blochemical parameters adversecly affected by the Infection .Improvement in
the liver and kidney functions were indicated by significant decrease in the levels of serum en-
zymes, cholesterol, tocal, direct and indirect bllirubin and creatinine in additional improvement
fn serum urea level . Our evaluation ts supported by Manston and Allen ,(1981) who recorded
several documents led to the hypothesis that haematologic values reflect the balance between
nutritlonal input, efﬁcténcy of metabolic through put and requirements of productive output .
The appearance of variation in Hb% ,haematoctit value and glucose concentration ensure that
these parameters appeared to be sensitlve indicators of stress In infected cattle .

The effect of the imidocarb diproplonate on carbohydrate, fat . and protein metabolism are not
completely understood, but the drug increases blood sugar levels and normally reduces the
metabolic use of carbohydrates, also this study demonstrates that the margin of safety for imizol
administration to cattle at 120mg/ 100kg. body welght subcutaneously is adequate for its intend-

ed use.
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Table (1) : The effect of s/c injection of imidocarb diptopionate ( 120mg / 100kg
.b.wt) on rectal temperature of cattie infected with Babesia bigemina
(Mean+SE.)(n=35)

Animal Rectal temperature(C*®)
Control , 37.8520.175
Before treatment 41.12 + 0.225%%*
One day post . treatment _ 38.88 £ 0.203*
Second day post . treatment 38.30 + 0.095
Third day post treatment 38.24 + 0.102 B
*P <005 ¥+ P <0.001

Table (2): Haematological changes induced by a single s/e¢ injection of imidocarb
dipropionate ( 120mg / 100kg b.wt ) in Babesia bigemina infected cattle.

(Mean+ SE)(n=5).

Animal condition RBCs | Hb PCV MCV MCH MCHC | WBCs
(10%Cu | (gm%) | (%) |cuu uug % 10°/Cumm
o mm )
Control ( non 5.15 7.16 | 3980 | 78.53 | 14.12 | 18.033 [ 9.77
infected ,non + t + t + 4 +
treated ) 0.27 0.32 166 | 6389 | 1.123 | 0677 | 1.16
Infected ( before 2.15 3.14 | 1220 | 60.98 | 16.55 | 27.733 | 7.77
treatment ) + t + t t i +
_ 0.50" [039**+| 22" | 7.143 | 2.807 | 4.658 | 0.86
One day post 3.79 534 | 19.60 | 5544 | 1561 | 28271 | 7.78
treatment + t + * t + +
050 | 043" | 172" | 8993 | 3.01 | 3.657° | 0.31
One week post 5.43 6.42 | 2620 | 49.74 | 12.22 | 24.881 | 8.20
treatment + + * t t + 5
055 | 0.588 | 206" | 5.113" | 1.422 | 2.454° | 134
Two weeks post 7.60 756 | 33.00 | 42.56 | 9.898 | 23.403 | 9.40
treatment + t + t + t +
0.16"" | 043 321 | 3446 | 0.507° | 1.494" | 1.13
*P < 0.05 ** P <001 #4% P <0.00]
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Table (3) : Biochemical changes induced by a single s/c injection of imidocarb
dipropionate (120 mg/100kg. b. wt)) in the serum of  bigemina
infected cattle. (Mean+ S. E.) (n=5)

) \Paranieters Tatal | CSsietend Glucoa: | ilirubin " [ Creatini Urea | Urk seid
AN protein " Tor | Direst _E{.-.-.':ﬂ e
\ AST ALT mg tilirubin | bilirubin | bilirubin ’
£ 100ml mg/ e G g/ 160 aeg! | GOl mg/100ml
\ luiL Ladl. me%e mg/%e mg/%e el " o1 b
Groups |
Control i85 196 8.92 221 8551 0466 | 0.166 | 6.299 i.61 3568 | 0577
l‘l ltl , F 3 + + + : 4 3 : 3 F 3 S F 3
( e‘: lt(.)‘d) 0.5t | 0358 | 0432 | 4483 1.83 0022 | 0032 | 0019 | 0064 | 0241 0.012
non frea
Infected 76 830 7.10 173.6 279 | 0472 | 0.0i5 | 0357 | 0.668 514 0.347
{ Inclore t . . t 2. x e 2 B £, T : .. X
ireatmenty | 5097 | 0148 0.163 | 0.8197 | 0.386 0.007 | 0015 | ooos | oens™ | 0509 | 0.003
One day war ] s 810 | 17662 | 658 | 0369 | 0111 | 0258 | 0784 | 4444 | 0414
3 F 5 E 3 * 4 3 + + E S *
post 3.088 | 00947 | 0.5 | 3.836" | 0.078" | 0000 | 0.023 0010 | 0.009"" | LOO" | go22”
freatment
One week | 3508 | 440 800 | 128.46 | 8556 | 0442 | 0484 | 0238 | 0797 | 2371 | 0.638
] X £ x + E 3 3 + F 4 E
post 19747 | 0158 0.101 | zoaesss | 0663 0.015 02.029 | 0.012 [ o012 | 0984 | 0027
ircatment
Two weeks | 232 418 814 | 21680 | 11018 | 0314 | 0143 | 0171 | 0.4% | 286 | 0.4%1
‘t L “an t t * i Y t . * £ I t e * a t ar
pos 1% A 5 0.128 4726 | 1.664 0.0t 0.03 | 6023 | 0.016 1695 | 0.013
atlment
irea i i o
*p<0.05 **p<0.01 *R* 5 <0.001

Table (4): Haematological changes induced by a single s/c injection of imidocarb
dipropionate (120mg / 100kg b.wt) in healthy cattle. (Mean + SE)(n=3)

Animal condition |RBCs |Hb PCV MCV |MCH |MCHC | WBCs
(10%Cu | (gm% ) | (%) cuu uug (%) 10°/Cumm
mm )
Control ( non 5.15 7.16 39.80 | 78.53 14.12 18.033 |9.77
infected ,non 1 + t + + 1 t
treated ) 0.27 0.32 1.66 6.389 | 1.123 [0.677 |1.16
One day post 6.74 7.32 4100 163,175 [ 11.277 | 17.890 |7.62
trcatment t + t t * * +
0.73 0.35 1.52 5.343 1.015 0.782 1.17
One week post 8.81 8.18 4220 |48.509 |9.444 19.476 |12.63
trestment t t * h 1 t t
066" 1022" |1.46  ]2.234" 0586 |0.843 |1.19
Two weeks post 6.01 8.20 4340 49.076 |9.304 18.929 |10.17
treatment + + + t + t +
0.74** |0.26 1.44  [3.023" |0.687° |0.576 [0.67
*P<0.05 ** P <0.01] **+* P <0.001
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Table (5): Biochemical changes induced by a single s/c injection of imidocarb
dipropionate (120 mg/kg. b. wt.) in the serum of healthy cattle . (Mean+

Mansoura, Vet. Med. J,

S. E) (n=5)
L Parmeters Total | Cholestet T Glucose Bilirubin Creatinin Urea Uric atid
| t
\\ AST | ALT | proein Tot | Direct | Indirect | mg/100
bilirubin | bilirubis | bilirubin mL wi/1ml | mg/i00wl
LusL LU N _—
Groups e % g% me%.
" Control 458 4.96 891 | 221.00 | 3551 0.456 | 0.166 | 0299 1.61 3568 | 0.577
h "h + F t + F F + * | x t
ealthy 0532 | 0358 | 0432 | 4483 1.83 0.022 | 0032 | 0019 | 0064 | 0241 0.012
{ non 1reated )
Onte day LA | 3.96 8.59 159.66 | 236.788 | 0.491 0.126 | 0365 | 0714 | 28.80 | 0418
3 2 X 3 F s & & % E 3 + 3
post 0.860°"" | 0.104 0.510 | 4.297" | 4197 0.065 | 0046 | 0069 | 0.042" | 0340'" | 0.023"
treatment
One week | 1740 3.02 1022 | 17054 | 22790 | 0434 | 0.4% | 0.245 | 0.652 | 2740 | 0414
t t . F 3 t + S . k3 * 3 * x k3
pos L5 | 0.541 1046 | 4.606° | 4.885 | 0.005 | 0.019 | 0023 | 0.029" | 08017 | 0.029"
treatment
Two weeks | 2200 4.03 9.15 | 179.42 | 18552 | 0262 | 0200 | 0.066 0.50 258 0.452
t F 3 + F x A + - 3 * + * + +
pas 0707 | 0081 | o491 | 218" [ 22457 [ ond4s” | 0036 [ 0023 | o1’ | 0260 | 0012
treatment
*p<0.05 ** p<0.01 *+% p < 0.001
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