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ABSTRACT

The present study was delineated to work over the possible effects of doramectin on
some haematological, biochemical and hormonal profiles in cattle. Thirty six clinically
healthy mature caitle were classified into two main groups(18 for each sex). Each
group used in this study was classified into three subgroups (6 animals for each). The
first subgroup was kept as control and injected (S/C) with saline solution. The second
subgroup was injected (S/C) with therapeutic dose (200ug/kg B.W) of doramectin.
While the third one received doramectin (400 ug/ kg B.W). Blood samples were collected
for haematological, biochemical and hormonal examination on two days. one week and

two weelcs post injection.

Doramectin (200 pg/lg B.w) induced a significant increase in haemoglobin level in
the males, R.B.Cs count in both sexes a significant increase in total leukocytic count in
both sexes. The differential leukocytic counts for this dose exhibited eosinopenia. mon-
ocytopenia and decrease in basophils %. While, the dose of (400 ug/ig B.w) produced

a significant decrease in haemoglobin level in_females.

Our data revealed that doramectin {400 g/ ky B.w) provoked a significant decrease
in serum total proteins and albumin while doses of {200 & 400 ug/kg B.w} induced a
significant decrease in total lipid, triacylglycerol (TAG) and HDL-c levels with significant
increase in LDL-c and total cholesterol in both sexes. Double therapeutic dose signifi-
cantly elevated the level of urea, Alkaline phosphatase (ALP) and ALT in both sexes

with a significant increase in serum creatinine and AST levels in_females.

Doramectin {400 ug/kg B.wv) induced a significant decrease in testosterone level in
males and progesterone level in females. Moreover, therapeutic and double therapeutic

dosc induced a significant increase in esteradiol level in females.
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INTRODUCTION

The members of macrocyclic lacione compounds produced by soil dwelling actinomycetes; ab-
amectin. doramectin, ivermectin and moxidectin are very effective against nematodes, inscets
and arthrepeds (Entrocasso et al., 1996). A primary mode of action of macrocyclic lactones is
to modulaie chloride ion channel activity in the nervous system of nematodes and arthropods.
Macrocyclic lactones bind to receptors that increase membrane permeability to chloride fons.
This inhibits the electrical activity of nerve cells in nematodes and muscle cells in arthropods,

causing paralysis and death of the parasites {(Barragry, 1954).

Doramecin (25-cyclohexyl-5-O-demethyl-25-de (1-methylpropyl) avermectin A;,) is an anti-
parasitic drug that may interfere with gamma-aminobutyric acid {GABA) neurotransmission of
parasites {(Cropp, et al., 2000). A single topical application of doramectin pour-on was effica-

cious against a broad range of nematode species in catile (Marley et al., 1999).

Doramectin reduced nematode egg output in cows and calves treated over the entire grazing
season compared to untreated controls and resulted in improvements of calf weight gain. Dora-
mectin appears to be a new de-wormer that is very efficacious against all forms of gastrointesti-
nal nematode parasites (Ballweber et al., 2000). |

This investigation was planned {o assess the effects of the doramectin injection on some he-

matological. biochemical and hormonal profiles in the cattie.

MATERIAL AND METHODS
Drugs:

Doramectin (Dectomax ®) : 1% injectable solution is a ready-to-use. colorless to pale yellow,
sterile solution (Pfizer Co.).

Animals:

This work was conducted on 36 clinically heaithy mature cattle {18 for each sex} in a private
farm. There relative body weight ranged between 400- 450 kg. They were fed on greén fodder
(Barseem) wheat straw and concentrate ration ad-libitum. Fach sex was classified into three
subgroups (6 animal for each). The first subgroup was Kkept as control and injected (S/C) with
saline solution. The second subgroup was injected ornce (S/C) with therapeutic dose {200 pg / kg
B.W) of doramectin (Yazwinskli et al., 1994). While the third one received doramectin (400 pg /
kg B.W).
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Sampling:

Two days, one week and two weeks post injection two blood samples were collected from the
jugular vein of each animals. The first one was collected in heparinized tubes for haematological
investigation. The second one was collected in clean centrifuge tube without anticoagulant and
used for separation of clear serum. The sera were separated by centrifugation at 3000 r.p.m for

15 minutes and kept frozen at -20 °C until used for biochemical and hormonal studies.
Analysis:

The whole blood samples were used for determination of haemoglobin (Hb) [(Wintrobe et al,,
1967), total erythrocytic (R.B.Cs) and total leukocytic counts (W.B.Cs) (Schalm, 1986) and diffe-
rential leukocytic count was performed using Giemsa stained blood film (Coles, 1980).

Thé serum samples were assayed for total proteins (TP) & Albumin (Doumas, 1975). Total lip-
ids (Frings and Dunn 1970) , triacylglycerols (TAG) (Bucolo and David, 1973) , HDL-c {Clark
et al.,, 1983), LDL-c (Friedwald et al., 1972), Urea (Putton and Crouch 1977), phospholipids
(PL) (Zilversmit and Davis, 1950), alkaline phosphatasc {ALP} (John, 1982) ., creatinine (Cr)
(Young et al., 1975), alanine aminotransferase (ALT) (King, 1965), aspartate aminotransferase
(AST) (Reitman and Frankel, 1957), Total cholesterol (TC) (Mellattini, 1978). testosterone (Is-
mail, 1986). esteradiol (Abraham, 1979) and progesterone levels {(Mcphee and Tiberghien
1987).

Statistical analysis of the data was carried out using Student "t test (Snedecor and Co-
chran, 1980).

RESULTS AND DISCUSSION

The effect of doramectin on haematological parameters:

The obtained results revealed that doramectin (200 pg /kg B.w) induced a significant in-
crease in haemoglobin level in males after two weeks while, the dose of {400 pg /kg B.w) pro-
duced a significant decrease in haemoglobin level of females after one week post injection. The
therapeutic dose of doramectin (200 yg /kg B.w) evoked a significant increase in of RBCs counts
in both sexes after the first and second weeks (Table. 1). These elevations may be attributed to
the long persistence of doramectin in animal tissues like lung, skin, intestine and liver {or morc
than 48 days (Lifschitz et al., 2000). This play an important role in protection of animals
against anemia resuited from endoparasites (Stro:hberg et al., 1999& Taylor et al., 2000) and
ectoparasites (Rooney, et al., 1999) .
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The same dose elicited a significant increase in total leukocytic count in both sexes after the first
week only. This increase is attributed to neutrophilia. Moreover, the differential leukocytic count
revealed eosinopenia, monocytopenia and decrease in basophils %. On the other hand, the dou-
ble therapeutic dose (400 pg /kg B.w) produced a similar effect on the differential leukocytic
count in addition to lymphocytopenia without change in total leukocytic count (Table, 1).

The effect of doramectin on biochemical parameters:

Our data revealed that doramectin {400 ng /kg B.w} provoked a significant decrease in serum
total proteins and albumin levels (Table, 2) after the first and second weeks post drug adminis-
tration in both sexes. This decrease could be attributed to the effect of drug on liver which is the
main site of albumin biosynthesis (Muller., 1976). This result is supported by clevation in liver

function enzymes (Table, 3).

The therapeutic dose of doramectin elicited a significant increase in serum total proteins and
albumin after two days post injection and a non significant effect on total proteins and their frac-
tions of both males and females after one and two weeks (Table, 2 and 3}. Average daily gain for
the doramectin-treated cattle was significantly greater than that for the cattle treated with iver-
mectin-clorsulon combinations (Loyacano et al., 2000}). Moreover, doramectin treated steers
had a significantly greater mean daily gain during the study, significantly greater feed consump-
tion, signiflicantly lower feed-to-gain ratio, and signilicanily better quality carcass grades at
slaughter (Mac Gregor et al., 2001).

Doramectin (200 & 400 pg/kg B.w) induced a significant decrease in total lipid and triglyce-
rides in both sexes from the second day to the end of the experiment (Table, 2). This effect might
be atiributed to decreased absorption of lipids through an effect on bile that is important for ex-
cretion of the drug (Barragry, 1994).

Regarding the effect of doramectin (200 pg/kg B.w) on lipoproiein fractions and tolal choleste-
rol level in cattle. HDL-c¢ exhibited a significant decrease in male animal only throughout the ex-
periment and in both sexes with double therapeutic dose. LDL-c showed a significant increase
after two weeks in male animals only with therapeutic dose and in both sexes with double thera-

peutic dose.

Total cholesterol level was significantly elevated after two weeks post drug administration in
males and after first and second weck in females with doramectin (200 pg/kg B.w) and in both
sexes after the first and second week with the dose of (400 pg/kg B.w) {Table. 2).

The increase of LDL-c level could be reasoned to the elevation of cholesterol level since LDL-¢
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is the main reservoir of cholesterol ( Hussein & Azab 1998). Also, there was a direct relation-
ship between cholesterol and LDL-c in aged rats (Abd-El- Fatah et al., 1999).

Double therapeutic dose of doramectin has an adverse effect on liver and kidney functions pa-
rameter, appeared as an increase in the level of urea on the first week in males and last two
weeks in females (Table, 3). The increase in the level of creatinine after first and second week in
females only (Table, 3). Alkaline phosphatase {(ALP} revealed a significant increase after the first
and second week in males and second week in females (Table,3). ALT level was elevaled afier two
weeks in males and throughout the experiment in females while AST increased only in females
after first and second weeks. Likewlse, therapeutic dose of doramectin has no harmful effect on

liver and kidney functions of both sexes (Table, 3).

Liver function tests and assessment of creatinine and urea levels were performed in Polyne-
sian Wuchereria bancrofti carriers treated with a single dose of ivermectin (400 pg/kg B.w) and
adverse reactions were observed in 65% of females and in 70% of males (Cartel et al., 1992).
This effect might be attributed to the hydropic degeneration and necrosis of hepatocytes which
mirrored as a signtficant increase in serum levels of ALT, AST and ALP (Gehan, 1995). Moreover
ivermectin induced hydropic degeneration and cloudy swelling of the renal epithelium with hya-
line casts inside the renal tubule lumen of albino rat (Ali et al.; 1992). In keeping with these

lines, doramectin in double therapeutic dose might affect the liver and kidney function
The effect of doramectin on sex hormones:

Our déta showed a significant decrease in testosterone level with doramectin (400 pg/kg B.w)
after the first and second week. On whereas the therapeutic dose has no effect.

Ivermectin induced a significant decrease in testosterone level, weight of prostate, sperm
cell count and sperm muotility with a significant increase in sperm abnormalities in treated rab-
bits. It has been reported that, iverinectin caused degenerative changes in the seminiferous epi-
thellum with arrested spermatogenesis {Gehan, 1995). A similar explanation might pertain to

account for the reduction of testosterone level by double therapeutic dose of doramectin .

The effect of the tested drug (200 & 400 pg/kg B.w} on female sex hormone reflects a signifi-
cant increase in esteradiol level with the two doses. While the double therapeutic dose induced a

significant decrease in progesterone level throughout the experiment.

Ivermectin enhanced prepubertal LH levels and pubertal LH pulse amplitude, that might be
involved in the accelerated somatic maturation and in puberty advancement observed in iver-
mectin-treated heifers. (Lacau-Mengido et al., 2000). Further studies showed that. heifers ad-

ministered ivermectin display increased follicular development, supporting earlier investigations
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regarding reduced age at puberty in heifers treated with ivermectin as a result of clevated LH
hormone (Whittier et al., 1999}. The clevation of estradiol and reduction of progesteronc levels
with doramectin may be attributed to the eflect of doramectin on LI hormonc in a manner simi-

lar to that of ivermeclin.

It could be concluded that, the hacmatological, biochemical and hormonal parameters reflect-
ed hepatic disorders and hormonal disturbances with double therapeulic dose that not be cvi-

denccd with the therapeutic one.

Table (1): Effects of subcutancous injcction of doramectin (200 and 400 pg / kg
B.W) on some haematological parameters in cattle.

Mean + S.E ~ (n=0).
Parameters | Doramectin . Males X Femuales
Urg fug B.w) Control 2= day 1% week 2 werk Control 2™ daya 1% werk 2™ week R
- 200 10455123 | 13074042 | 1012+1.64 | 1675083+ | 1102¢103 | 998168 11244099 | 13.08e1.12
(gm/dl) w0 10454523 | 102142 9.1 4154 235147 11026103 | 7862161 6.8£0.80 74413
RB.Cs 200 ;
G0ty s4s021 £940.64 632£035* | 7852047 | 43201 462023 S.RE0.62 6.4 0.24%
300
544021 5.1£03 49£0.86 454097 432041 £0£0.64 3.8 40.68 L1%082
[ W.B.Cs 00
10 mat 6807 T.4£0.6 8.9£03% 7.580.4 59406 61502 B4 0.6 16508
)
SHL 0T 63+0.7 £930.6 54508 £9:0.6 64208 £.6£02 48207
Neutropht | 200
K% 414124 43 +1.69 AR 41360 464178 394123 21139 48 41987 A5 21640
100
AL 462147 494201 474091 LI PTRT 4521140 50 £1.48° 824 1.36%
Lymphoc 200 ;
yies % 544138 574148 514147 £241.09 521123 $4:1.98 S14199 s32201
400
$441.38 5242.44 S0%2.43 Sit2m 524123 0 11,98 48 52 36 46k 1,89+
Eosinophl | 200 : i
% 3.620.23 2.640.1.40 1.040.69° | 192042 48 0.47 3.0 %040 L4 02e 1701
400
362023 194005 {07008 | 092005 | 4B: o047 26+ 008 | 112046 | 18203
Manocyle : :
% 200 $.040.09 0.740.03 0.8+0.02 12200 364014 172008 | 0940.01* | 124003
400 . .
104009 0.6+ 004+ |04t 003 | 08 001 | 362014 154009 | 0.7%£006° | 094008
Dasaphlis | 200
“ 0.410.01 0.140.02¢ 012004 | 02:001¢ | Bss003 0.240.03 014 602* | o1 tome
90 : ]
0.440.01 02+ 003 | 0.0£002¢ | 03z00ac | 052003 0.14 0.8 6300480 | 0120020

*Significant at P< 0.05
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Table (2): Effects of Subcutaneous injection of doramectin (200 and 400 pg / kg

B.W) on some serum biockemical parameters in cattle.
Mean + S.E (n=06).

Parameters | Dorameetin ' Males Females
W, > el
refis Control 2™ day 1"week | 2% week | Control 2™ days 1" week | 2" week
’ 8242026 | 244038 | 7924029 | 8174027 | 7432051 | 7ea0. 7126039 | 7871036
P 200
(gm/dl) 8243026 | 7564002 | 6134038+ | 877404 | T442034 | 6792039 | 5943035+ | S.4640.0°
400
200 E204b14 | 6392021+ | 5392033 | S.154027 | 4972016 | 5142022 1532034 5133023
Albumin
(gm/dl) 300 5202014 | 5023846 10740.12° | 37620.31° | 497016 1892034 3.6RE0.36° | 3.392032
Globulins | 200 304068 | 32070 | 2.634059 3.024023 1475082 1.510.56 222063 2.6410.87
(Em/dl)
300 3041068 7542031 2063012 2.0120.16 2474052 155031 2262049 | 2072003
Total . : ’
lipids 200 65544145 | SORTHIZTe | a87.6:146¢ | S61341070 | 574641402 | S1244113° | d63B2129 | 42724109
(mg/di)
400 G544 2145 | 512621550 | 418941370 | 473641247 | STA6H142 | 4RTIETAIY | J023& 1130 | 39L44182
TAG
(mg/d) 200 19742536 | 16232687+ | 139.43802% | 1203482 | 16824723 | 15652689 | 13694597 | 129.4%672°
400 19743536 | 15946569 | 124.746.34% | 1089867 | 16828723 | 14174864 | 1230 40890 | 102.4 2576+
HDL-c
(mg/d) 200 492204 | 4265 169% | 4034186 | 37841490 | 4144231 | 392£168 | Jesried | Moa97
. 40“ 49.2+ 2,04 411 X147 36.54 2,93 34241962 4144221 J5.64 285 33.9 £1.76* 3154 1.43
LDL-c '
(mg/dl) 200 3azazel | 3734108 | 3974268 | 41341600 | 36743 3894346 | aLre26r | 4Sseda7
400 3azezs | 4028301 | 4254302 | 4968207+ | 3674241 4132338 | 4482308 | aBgs2140
TC
(mg/d) 200 14794646 | 15966783 | 168.658.54 | 17484075 | 13662596 | 13844695 | 150.4+8.73% | 167.627.50
L
400 14754646 | 16234697 | 17934983 | 19342753 | 13654596 | 15934937 | 167.22689 | 179.9 48674
PL. :
(gl 200 15634785 | 16496032 | 15026437 | 13954838 | 15924735 | 16134656 | 15496867 | 14732645
400 1S63TES | 154346436 | 14268647 | 13194972 | 15924735 | 15684548 | 14752567 | 130.647.58
*Significant at P< 0.05
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Table (3): Effects of Subcutancous injection of doramectin (200 and 400 ng / kg B.W)on
liver and kidney functions in cattle.

Mecan + S.E (n =6).
Parameters Doramectin
(e N Bow) Males Females
Control 2" day 1* week 2" week | Control 2" days 1" week 2" week
Urea
(mg/dl) 200 S2AIE LIS | SO2TE6DS | 5834698 | 64265556 | 47264538 | S0.13x6.25 §3.5851.67 £6.1725.19
400 82416425 | 5830724 | 67322596 | 732746304 | 47262838 | 86374800 | 63804498 | M1t 620
cr. 200 1.96 0,14 1.8440.17 2.3240,13 2244016 201 £0,12 2234019 .68 + 0,09 zATE00I
(mg/dl) '
400 1.96£0,14 2414 0.19 1424 0.16 1.56 4 0.19 .01 %012 149 40,17 LT1£0.17* | 28440360
ALP ' -
() 200 15.2¢ 1.04 14,3£0.98 12.7¢ 1.09 12,9 + 0.87 136014 12,8+ 0,93 11.720.75 1134 0,45
400 1522 1.0 16,7+ 1.03 19.8£0.97* | 1862042% | 13.6+ 114 14,4 0.68 1532 1.21 1744093
ALT
() 200 18.212 224 | 20345016 | 23222201 | 20.45:1.87 16.5942.04 18.98+1.79 20.83£2,94 17.6142.48
400 18.21+ 2,34 24472 187 36,75 2.7+ 28.6742.59 16,59+2.04 24.59+ 2,69+ 34.253.09* RERYE TR 5o
AST _ .
(U/L) 200 33.5144.26 37.3522.87 45.9824.63 42,16£3.97 29371494 ISATH4IS 41.23£1.96 LTS
400 33.5124.26 41154577 42.3246.21 45.4945.67 19.37+4.94 40.2625.37 48.6546,474 45,7615, 14*

*Significant at P< 0.05

Table (4): Effects of Subcutaneous injection of doramectin (200 and 400 pg / kg
B.W) on some reproductive hormones in cattle.

Mean + S.E (n=0)
Plrlll!!.“l‘! Dorameciin Afﬂles Fe’"afes
{ng /kg B.w}
Control 2" day 1" week | 2™ week | Control 2 days 1" week | 2™ week
4.2320.26 4014021 3785043 | 3384009
Testosterone | 200
( ngiml) _
4.2320.26 3.19£0,27 1.27:0.8* 2.0220.14%
400
Estradiol 200 241.3211. 284,149,564 3E8£12.0% 1BT.3£14,7%
(pg/ml) i
400 T3EELT ] 324821394 | UI6TaR0° 359213.2
Progesterone | 200 £.6440.46 5612039 | 4.75:0.37 £.2140,37
(ng/ml) -
400 £6420.46 411027+ 2.6340.16* 3.68¢0.28*

*Significant at P< 0.05
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