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ABSTRACT

The present study was delineated to worlc over the possible cffeets of doramectin on
some haematological, biochemnical and hormonal profiles in cattle. Thirty six clinically
healthy mature cattle were classified into tivo main groups(18 for each sex). Fach
group nsed in this study was classified inta three subgroups (6 animals for each). The
Jirst subgroup was kept as control and injected (S/C) with saline solution. The second
subqroup was infected (S/C} with therapeulic dose (200ug/kg B.W)] of doramectin.
While the third onc received doramectin (400 pg/lcg B.W}. Blood samples were collected
for haematological, biochemical and hormonal examination on two days. one week and

{1wo wecks post (njection.

Doramectin (200 pg/lkg B.w) induced a significant increase in haemoglobin level in
the inales, R.B.Cs count in both sexes a significant tncrease in total lewdcoctjiic count in
both sexes. The differential leulocytic counts for this dose exhibited eosinopenia. non-
ocytopenia and decrease in basophils %. While, the dose of (400 ug/kg B.w) prodiced

a significant decrease in hacmoglobin level in Jemales.

Onr data revealed that doramectin (400 g/ ey B.aw) provolced a significant decrease
in serum tolal proteins and albumin whde doses of (200 & 400 pg /iy 1.ao) widuced a
significant decrease in total lipid. triucylglycerol (TAG) and HDL-c levels with significant
increase in LDL-c and total cholesterol in bolh sexes. Double therapeutic dose signifi-
cantlyy elevated the level of urea. Allcaline phosphatase (ALP) and ALT in both sexes

with a significant increase in serwm creatinine and AST levels in femnales.

Doramectin (400 ug/lcg B.w) induced a significant decrease in (es(osterone level in
males and progesterone level in females. Morcover, therapeutic and double therapentic

dose induced a significant incrense in esteradiol level in females.
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INTRODUCTION

The members of macrocyclic lacionc compounds produced by soil dwelling actinomycctes; ab-
amecim., doramectin, ivermectin and moxldeclin arc very eflective agains! nematodes. Insects
and arthropods [Entrocasse et al., 1996). A primary mode of action of macracyclic lactones is
to modulaic chloride ion channel activity in the nervous system of nematodes and artliropods.
Macrocyclle laetones bind to receptors that increase membrane permeabllity lo chloride lons.
This inhibils the electrical activily ol neive cells In nematodes and muscle eelis {1 arthropods,

causing paralysis and death of the parasiles (Barragry, 1994).

Doramecin (25-cyclohexyl-5-O-demecthyl 25-de (1-methylpropyl) avermectin Ay Is an antl-
parasitic drug that may interfere with gamma-aminobulyric aefd (GABA) neurotransmission of
parasiles (Cropp, et al.,, 2000). A single lopical application of doramectin pour-on was cflica-

clous against a broad range of ncmatode species in cattle (Marley et al., 1999).

Doramcctin redueed nematode ¢gg output in cows and calves treated over the entire grazing
scasan conparcd to untrcated controls and resulted in {mprovements of eall welght gain. Dora-
mectin appears to be a new de-wormer that Is very eflicaclous against all forms of gastrointcsu-

nal nematodc parasites (Ballweber ot al., 2000).

-

This investigation was planfied (v assess Lhe cffects of the doramectin injection on some he-
matological. lJi()thcmlca}"dhd hornional proflles n the caltle.

-

MATERIAL AND METHODS
Drugs:

Doramectin (Deetomax ®) : 1% injectable solution is a rcady to-use, eolorless to pale yellow,

slertlc sohitlon (Pfizer Co.).
Anlmais:

This work was conducted on 36 clinlcally healthy mature caltle (18 for cach sex) in a private
farm. There relallve body weight ranged between 400- 450 kg. They were fed on green fodder
{Darsccin) wheal straw and coucciitrate ration ad-Ubitum. Each sex was classtfled iato three
suhgroups (6 animal for eaeh). The lirst suligroup was kept as control and injecied (5/C) with
salinc solution. The sccond subgronp was injected unce (S/C) with therapeutic dosc (200 pg / kg
B.W) of doramectin (Yazwinski ct al., 1994). While Llie third one received dorameclin (400 ug /
kg B.W).
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Sampling:

Two days. one week and {wo wecks post injection two blood samples were collected from the
jugular vein of each animais. The lirst onc was collected in heparinized tubes for haemalological
investigation. The second one was collected in clean centrifuge tube without anticoagulant and
used for separation of clear serum. Thec sera were separated by centrifugation at 3000 r.p.m lor

15 minutes and keplt frozen at -20 ¢C unil) used for biochemical and hormonal studies.
Analysis:

The whole blood samples were uscd for determination of hacmoglobin (Hb) (Wintrobe et al.,
1987). (otal erythrocytie (R.B.Cs) and tolal Icukocytlc counts (W.B.Cs) (Schalm, 1986) and difTe-

rential lcukocytic count was perforined using Giemsa stalied blood filin (Coles, 1980).

The serum samplcs were assayed lor total protcins (TP} & Albumin (Doumas, 1975), Tolal lip-
i{ds (Fringe and Dunn 1970) . triacylglyccrols (TAG) (Bucolo and David, 1973) . HDL-¢ (Clark
et al., 1983). L.DL-e (Friedwald et al., 1972), Urea (Putton and Crouch 1877), phospholipids
(PL) (Zilversmit and Davis, 1950), alkaline phosphatase (ALP) (John, 1982) , ercatinine (Cr)
(Young et al., 1978). alanine aminotransierase {ALT} (King, 1965), aspartale aminoiransferase
(AST} (Reftman and Frankel, 1957), Total cholesterol (TC) (Mellattini, 1978). {cslosteronc (Is-
mall, 1986), csteradiol (Abraham, 1979) and progesteronc levels (Mephee and Tiberghien
1987).

Statistical analysis of Lhe data was carricd out using Student "L test (Smedecor and Co-
chran, 1980).

RESULTS AND DISCUSSION

The effect of doramectin on haecmatological parameters:

The obtaiued results revealed that deramectin {200 pg /kg B.w) induced a significani In-
crease in haemoglobin level in males after two weeks while, the dose of (400 pg /k¢ B.w) pro-
duced a sfgnificant decrease in haemoglobin level of fernales after one week post Injection. The
therapeutic dose of doramectin (200 pg /kg B.w) evoked a significant increase in of RBCs counls
in both sexes afier the Nirst and sccond weeks (Table, 1). These elevatlons may be attributed to
tbe long persistenee of dorameclin in animal tissucs like lung, skin, Intestine and liver for imore
than 48 days (Lifsehitz et al., 2000). This play an Impoertant role In protectlon of animals
againsl ancmia resulied (rom endoparasites (Stromberg et al., 1999& Taylor et al., 2000) and
cctoparasllcs (Rooney, et al., 1999) .
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The same dose elicited a significant increase iu total leukocytic count In both sexes after the first
week only This increase is attributed to neutrophllia. Moreover, the diflerential leukocytic count
revealed eosinopenla, monocytopenia and decrcase in basophils %. On the other haud. the dou-
ble therapeutic dose (400 pg /kg B.w) produced a similar eflect on the differential leukocytic

count in addition to lymphocytopenia without change in total leunikorytle count (Table, 1).

The effect of doramectin on biochemical parameters:

Our data revealed that doramcclin (400 pg /kg B.w) pruovoked a signlficaut decrease in serum
total proteins and albumin levels (Table. 2) after the first and second weeks post drug adminls-
{ration in both sexes. This decrease could be attributed to the ellect of drug on liver which is the
main site of albumin biosynthesis (Muller., 1976). This result is supported by clevation In liver
function cnzymes (Tablc. 3).

The therapeutle dose ol doramectin clicited a stgnillcant increase in serum lotal proteins and
albumin after iwo days post injection and a non signilieant eflect on total proteins and their frac-
tlons of boil males and [emales alier vne and two weeks (Table, 2 and 3). Average dafly gain for
the doramectin-treated cattle was significantly greater than that for the cattle treated with Iver-
meclin-clorsulon combinatlons (Layacano et al.,, 2000). Moreover, dorameclin trcated steers
had a signifieantly greater mean daily gain during the study, significantly greaicr tecd consump-
tion, significantly lower feed-to-gain ralio. and signilicantly belter quallly carcass grades at
slaughter (Mac Gregor et al., 2001).

Doramicctin (200 & 400 pg/kg B.w) Induced a signilicant decrease in total Upid and triglyce-
rides In both sexes frum Lhe second day to the end of the experdment (Table, 2). This cllect might
be attribuicd to decreased absorption of lipids through an cflect on blle that is Important for ex-
cretion of the drug (Barragry, 1894).

Regarding the effeet of doramceciin (200 pg/kg I.w) on Upapratetn fractions and total cholesie-
rol level in cattle. HDL-¢ exhtbited a signifieant decrease in male animal only throughout the ex-
periment and in both sexes with double therapeutlc dose. LDL-¢ showed a signlficant increase
after two weeks in male anlmals only with therapeutic dose and in both sexes with double thera-

peutic dosc.

Total cholesterol level was significautly elevated after two weeks post drug administration in
males and after first and second wcek {n females with duramectin (200 pg/kg B.w) and (n both
sexes alter the [irst and second week with the dosc of (400 pg/kg B.w) (Table, 2).

The Increase of LDL-c level could be reasoned to the elevatdon of cholesterol level shhce L.DL-¢
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Is the main reservolr of cholestern! { Hussein & Azab 1998). Also, there was a direct relation-
ship betwcen cholesterol and LDL-c¢ in aged rats (Abd-El- Fatah et al., 1999).

Double therapeulic dose of doramectin has an adverse eflect on liver and kidncy {unctions pa-
rameter, appeared as an Increasc in the Jevel of nrea on the first week in males and last two
weeks in Jemales (Table, 3). The increase in the level of creatinine after first and sccond weck in
females only (Table, 3). Alkaline phosphatase (ALP) revealed a significant incrcasc aller the {Irst
and second week in males and sccond week in females (Table,3). ALT level was etcvated afler two
weeks in males and throughout the expecriment in {emales while AST increased only in [cmales
after first and seeond weeks. Likewise, therapeutic dose of doramectin has no harmful ¢ffect on

Mver and kidncy functions of both sexes (Table. 3).

Liver {unction tests and assessiment of crcatinine and urea levels were perforined in Polyne-
sian Wuchereria bancrofti carrlers trcated with a single dosc of ivermeetin (400 pg/kg B.w) and
adverse rcaciions were obscrved in 65% of fcinales aud in 70% of males (Cartel et al., 1982).
This ellcet mipht be atlributed 1o the hydropic degencration and necrosis of hepatocytes which
mirrored as a signilicant increase in scrum levels of ALT, AST and ALP (Gehan, 1995). Moreaver
ivermectin Induced hydroplc degencration and cloudy swelling of the renal epithelium with hya-
line casts inside the renal tubule lumen of albino rat (All et al., 1992). In keeping with these

lincs. doramcecetin in double therapeutic dose might affeet the liver and kidney function
The effeect of doramectin on sex hormones:

Our dala showed a slignificant decrease in testosierone level with doramnectin (400 pg/kg 3.w)

after the first and seeond weck. On whereas the therapeutic dose has no eflect.

Ivermectin {induced a slgnificant decrease in Lleslosterone level, weight of prosiaie, sperm
cell countl and sperm motility with a significant inerease in sperm abnormalities in treated rah-
bits. It has been reported thal, ivertoectin caused degeneratlve changes In the seminiferous epl-
thelium wilb arrested spenmnatogenicsis (Gehan, 1995). A similar explanation might pertain to

acconmnt for the reduction of iestosicrone level by double therapeutic dose of doramertin .

The effeet of the tested drug (200 & 400 pg/kg B.w) on female sex hormone reflects a signifl-
canl increase In csteradiol level wilh the two doses. Whille the double therapeutic dose induced a

signlfican{ dcercase In progesteronc level throughout (he experiment.

Ivermec(in enhanced prepubertal LH levels and pubertal LH pulse amplitude, that mighi be
involved In the accclerated somalic maturation and in puberty advancement observed in iver-
inectln-ircated heifers. (Lacau-Mengido et al., 2000). [Further studies showed that. hcifers ad-

minisiered ivermecclin display increased follicular development, supporting earlier invesligations
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regarding rcduced age at pubcrty in helfers treated with ivermectin as a resull of elevaled LH

hormonc (Whittier et al,, 1999). Thic elevation of estradiol and reduelion of progestcronc levels

wilh doramectin may be atbributed to the effect of dorameciin on LI honnaone in a manncr simi-

lar to {hat of lvermectn.

It could be coneluded that, the hacmatological, biochcmical and hormonal paramelcrs reflcet-

cd hepatic disorders and hormonal disturbances with double therapeutic dosc that 1ot be cvi-

denccd wiith the therapeutic onc.

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

Mean + S.E (n =0).
Pursmeters | Derasectin . Malex . Females
(g /g D-w) Cuntrol 2= ey 1% wrek [ 2 weeie Contrel 1_"?\{__ 1“week [ 2 week |
"o 200 1043 1.23 13.072 143 14,122 ).63 1 16.7%11.8)* 11.03¢1.2) vo%a (.68 112440,99 1840et1)
) ‘ — -
@rva) .o 1Sk 113 | 102k (42 9.0a0.44 295 147 11024 10} | .84k 1.6 &3a0.89" 2441)
R0 200 - 7
(10°/mb 844011 294064 1 83 k0.04 14404y 43 % 0.41 1.6 %9.2) 94062« 644034
[
400
[XTYF] 31403 FLYYR T aR2097 J 134041 4p2 084 A3 40.08 4120.0)
wB.c 200 ]
(10°/mi 61407 74106 A9k 08¢ 1.4 0.4 L9k 0.6 alk a2 1.430.6* 7.6%0.8
~é00 _"_‘ —
58407 634 0.7 194048 44108 9% 0.6 64304 [Y V] 8] 4N DY
Neutrephl | 200
oY a4 Jee 40 4] 38 4421 M 394128 421,39 48 #1.98- 4Lal6ae
&
EIR N1 48 %147 494 2,04+ 79l 1921.10 FITS R A 49 &1.98¢ TR
Lywmphac 200
e LIPTRT ATEL S L] at .47 <2 #1.09 Q24123 144) e 21819 X3 420¢
T T
[YETR ] SIadad 224 443N 524123 D198 [TESB ) 4ok 1491
Rasloaghi | 200 T ]
% 364029 2.6 184 1,04 0.6 1.040.42° 1984 0.47 k04" L& 024 IRFTRT
L
a0 T
3640.2) 154 0.084 0 7% 0.08¢ 894088 484 Q17 164 ({4 1.1x0.16* 14200
AMenogyte 1 !
1% 100 1.0 %0.09 9.740.03¢ 8Ak0.02 1.240.08 S.6A0 14 1.7 & 0.08% 0.9%0.0)° 1.1 ¥ 003
) \
1.0 4009 06 DOJ* 042 0.03¢ 08 0.0 J.ExD.14 EY AN L 0.7 4 0.06¢ (XY Y'Y114
Dasephis [ 100
» [ 0.4x0 01 6.14D.D2 0] k0.04" 0.140.01 0.5 ¥ 0.03 024003 014 002 0 x0M3"
409
0.4£0,01 02& 0,03 0.0 £ 003 0340.04* 0.4 4 0.0 6.1% D8 l 0.3 4004 8.0 k003
»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 biochemical parameters it

1 cattle.

Mean + S.E (n =0).
Parameters Dcnmc[«lllrl) M(IIZS FEMNI'CS . B
AJ P
on s Control 2" day (Tweek | 2" week | Control 2" duyy 1" week | 2™ week |
8.24 #0236 9.440.34% 7.9240.19 B.17 #0.27 7444034 7642 0 41 112£0.39 787 1008
TP 200
gm/db .34 49.10 7.56 40,42 6132038 | $ITHI | TdaH004 .9 0.19 5O4i0IS | S.4620.00¢
400 )
200 $3040)4 [ 6.34£02(% | 5294033 [ X1ks01? 4972006 | 5142002 49140 34 X234018
Albumin i -
(gm/dly 400 5204 0.19 $.02+0 36 $0734 (24 376£ 051 | 1971014 4R9E034 3.63¢D 2% 1301031
[ Globutins | 200 3.04x0.68 EROTY 1.6130.9 3.022029 2471082 1.540.56 22x 0.6) 2644007
(gmvdl)
400 104+0.68 2543031 2 0640 12 2.01x0.6 2.4740.82 152031 22840.19 2.0740.03
| Total e . .
lipids 200 64442144 | 593721270 | J87.8:14.6¢ | KOII a10.94 | 47464142 S13.44003° | 46482129 | 42724109
(mg/di)
400 SRAAAILS | ALA415.84 | Q1894107 | DIN6RI2AY | STL6414T | 67761437 | 40234 113° | 3904 k182
TAG
(mg/dh) 200 19742436 | 162.34687 | 139448034 | 17194624 | 16036733 | 12484689 | 13693K97% | 129.4e&72"
400 19746836 | (39.425.69° | 12474684 | 10693867+ | 14524720 | 20714864 | 1213 14954~ | 102.44276°
HDL-c
(mg/dl) 200 4923204 4265 £.69° | 403A1LBG | 30 4L49T | 41A42DN 192 L 16A | Sask 064 349 £(.97
400 49.2%2.04 4.0 x1.47¢ 36.%+ 2,93+ 34.2 k| 9 414 £2.21 RIS N O 3.9 +).)6 LRI R
LDL-¢
(mg/dl) 200 3424281 3733 190 39.7 52,68 NI | KT824 IN9 43,46 4174 2.67 X8 43.4
400 ETR TR K1) 40.2 43.01 asvu 190.4297+ | 36.74341 N QI8 1482198 ADA k2[4
TC
(mg‘") 200 147.9 i6.46 155.6k 7.83 166.64 B.&43 174.849,7%" 136.3+ 8.96 140,44 8 9% (39 46 @ 78~ (67,62 7.89°
400 142946 46 16234697 | 17934980 | (ARAET.S3* | (3644496 150.049.37 | 187.22680¢ | (79.948.67¢
PL
(me/di) 200 TAGIH 785 | 16492833 | 14024437 | 13954838 | 18924748 | 16134658 | 154948487 | 14132648
400 158.34 788 | (8424438 142.646.42 3L 159.242.18 | I5EAssi0 | 14764867 | 139847.54
I
*Significant at P< 0.05
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Table (3): Effccts of Subcutancous injection of doramectin (200 and 400 pg /
liver and kidney functions in cattle, ( Kg / kg B.W) on

Mean+ S.E (n=6).
[ Parametees Daramectin
(ue g D) Males Females
T a9 .
Control 2™ day \ 1 week 2°T week Contral 23 dayx 1" week 2*° week
[ Ores | T I
(mud” 200 £2.212 4,28 %0.27£ 634 K104+ 0.94 64.26k 8.5 47.26% 8,38 %0.13+6.2% 51884 4.67 6.2748.19
400 4 ORITED A.539 1. 04 61.32 34,96 L71J‘IA$4.‘B‘ 47.164%.38 &6.174 801 —‘ 63.0044.98% T0dLL 651
~ T
Cr. 100 Fuu 0.14 uuun—J 1374008 1342016 16t 2012 104009 21684 0.09 1.47+0.10
{mg/d])
400 1.9 £0.1d 14d) 0,19 1412 0.8 1LWs01 20t e 2 1494017 131 20474 A4 20,18
ALP
(UL 200 (8 101 14 340.98 1.7+ 1.09 129 £ 0.87 [ANYR BRI 128408 .76 074 (142088
400 15« 101 16.Y £ 1.08 1984 097" 1k6 & 0424 1362101 14.4 2 D.6R et 17.4 2093
ALT N l
(ul,) 200 18.214% 2,24 2.4k 1.16 13.21%1.01 2044+1.87 16.29x1.04 18.9921.79 21 $342.9 13.4322.88
400 188 1x 1,24 24972 2.4% 362 297 474280 14.4947.04 24.4% 1,694 JH.1423.09* 33.1721.67
AST
(U[L) 200 33812426 170%1.67 44904163 411562197 19.37&9,94 J8.0N7¢4,0) 4l.132).90 RIRIRIN ]
400 33.41%4.26 41,1524.77 ] 41.3126.21 48492 %.67 29.37£4.94 402640y i 40.AN4 6, 47 JON 142

*Significant at P<0.05

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

Mean £ S.E (n=0)
Tarameicrs Daramectin | ]
(ug Mg NM.w) — ﬁlale:? _ Females |
| Conirol ™y | )" week ] 27 \week | Control 2" days 1 week 2% wetk
4135016 4.0150.21 3,78:0,1) 2.3%:0.09
Tusiosterone | 200
(ng/mt) — e
4134026 307017 1,2740,8% 10040,14° -
400
Estradiol 200
- kAL J59.67 21194 I614.7
(Wml) LOkiL7 184,1%9.6 3119 181,34 14.Y

24935147 31484139 416.748.14 LN J

400 1 SR P P

Progesterone | 200 - _
(ng/ml)

|

4.01:0.3% 4.7420.3) 4.2040.37

R610.48

1.1140.274 1.4420.16* J.680.10%

400 e f—_

LAa420.46

| IO—
*Significant at P< (.05
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