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CINTRODUCTION

Fascioliasis is one of the most important
parasitic  debililating discases in ruminants, If is
primarily a zoonotic disease caused by four species of
trematodes, caused chiefly by Fascrofa igantica and
Fasciola hepatica in the main bile duct™ | pas world
wide distribution and high incidence in endemic areas,

It is a sequence of acute parenchymal hepatitis
and chronle cholingitis, characterized by loss of
weight, anemia, oedema and eosinophilia It attacks al|
classes of grazing sheep and cartle causing extensive
financial wastes. Economic losses  result  from
inefficient conversion of food, retardation of growth

.dr.au;s’ scondemnation of infested livers, reduced neat
and milk production in additio
other diseases Both the i
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lv&hwclm -I\ an :I\:.L"I';Ilcclill used lor ﬁ‘l"“"l:,m:l‘;
of internal and external parasites in cattle. shccp.'go of
and camels, It iy a I'crmumnlin"‘ pmd.u.f:)nisl,
Streplomyees avermitifis, It acts as a GABA dl.: and
causing paralysis of susceptible anhrpp{} ted in
nematodes, it also inhibits the enzymes lm? l;c:rn}’ in
the glycolytic pathway, the primary source ol ¢ Ltg the
Nukes'®. Clorsulon is a compound be|onglf:)95 as 2
benzenesulphonamide family given perf dult liver
Suspension for infections with (ma‘“ly)ca injection
flukes in sheep and cattle and as a S ectinIn
for cattle in combination with .Wermd when
Plasma, clorsulon is bound to protein 3:5 of the
ngesled by liver flukes, inhibits enzv"‘margm 15
glycolytic pathway Although its safety jactating
Wide, clorsulon 1s not licensed for use in

dairy cows  producing.  milk for oh
consumption'”. pinatlo
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MATERIALS AND METHODS

Mauaterials:
Animals:
The present study was performed on 24 male

Frizian cattle aged from 18-24 months and weighed
{150-180) kg‘animal. they were fed on concentrated
ration and tiben , They were belonged to Elbetar farm in
Kafr saker . Sharkia province.

Drugs:

1- lvermectin plus clorsulon (Alfamectin super)' is
an injectable  solution for the treatment of ecto
and endo parasites in catle, sheep and, camel,
manufactured by Arabcomed Com., each ml
contains 10 mg lvermectin and 100 mg clorsulon,
its dose is 1 ml/50 Kg bwt. injected SC.
Nitroxynil (Tronix 25%)” is injectable solution for
the treatment of fascioliasis (/ hepatica and
F @igantica) in cattle, and sheep, manufactured by
Kahira Pharm. and Chem. Ind. Co., the standard
dosnge is 10 mg Nitroxynil/kg Bwt (| m) Tronix
725kg bwt )injected SC.

Experimental design:

Animals used in this study were grouped into
four equal groups (6 animal/each): Istgroup (G1) was
non-infested non-treated, 2nd group (G2) was naturally
infested with £ gigannica and non treated, 3rd group
(G3was naturally infested with £ gigantica and treated
with nermectin plus clorsulon ( Iml /50kg bwt SC),
4th group (G4) was naturally infested with F.gigantica
and freated with nitrosynil (Tml 25kg bwt SC).
Specimens:

Individual faccal samples were collected before
treatment (zero day) and on 1™ . 2" 3% and 4™ week
post treatment(PT), while blood samples were collecte ]
on zero day and on 7", 14" and 28" day po:t
treaiment. [Faecal samples were collected from each
animal direetly from (he rectum in poly-cthylene sacs
and examined for detection of the cgas of /. gigunnc
and counting the egps to determine the severity cf
;'r‘:::';“ll:z;wi’nccal_ samples were examined by direcl
(McMaster, :furguon method and egg count by

i chnique)
and ,?’::':’d samples were Follcclcd for biochemic:]

1tological  findings  (heparenized  fcr

[ ]
]

Table (1 . .
ege cm,n{rﬂ;e _c,m“c)' of Ivermectin plus clorsulon (1ml/50kg bwt.SCland Nitroxynil (Im
uction percent (FERC®) and egg coun per gram feces (epg) in catle

=

and Kidney function tests).
Animals were wcl%hlcd at the beginning of
experiment and on 4™ 6" and 8" week post-

treatment.

Methods;
1) Faecal examination include direct smear method

according t0'” and McMaster technique!'”.

2) Haematological studies include: blood * cell
count™”. blood haemoglobin?, Packed cell
volume (PCV)™, red blood indices'" and they
include Mean corpuscular volume (MCV) and
Mean corpuscular haemoglobin (MCH) and Mean
corpuscular haemoglobin concentration(MCHC).

3) Biochemical studies include: serum transaminases
(AST  and  ALT)™,  gamma-glutamyl
iranspeptidase  (GGT)"'”, and serum alkaline

phosphatase (ALP)"".
Determination of transferrin according the

method of Mancini'®, total and direct serum
billrubln™, serum total protelns®, albumin®" white
serum globulins were determined by subtracting serum
albumin from the amount of total serum proteins and
albumin/globulin ~ ratio  was  also calculated.
Determination of serum urea level and creatinine were
determined according to the method of Chaney and
Marbach® and Husdan and Rapoport'*” respectively.
Statistical analysis:

Data were collected, summarized and analyzed
by using one way anova (F test) ,(the comparison
between mean by using  LSD(least significant
dilTerence)according to SPSS™Y,

RESULTS AND DISCUSSION
The cfficacy of tested drugs on cattle naturally
infested with F. gigantica:

The present results illustrated in table (1)
showed that the pre-treatment egg counl per gram
facces (epe) in infesied groups was 3249.0 £ 192.9.

Faceal ege count reduction %o ( FECR %) of
jvermectin plus clorsulon treated group (G3) was 69.1
+ 23, 87.3 20.6 ,94.520.2, and 100% respectively,
while in group 4 FECR% was 73.240.6,90.2 £ 0.3 97.6
L 0.1 and 100% on 1, 2", 3" and 4" week (PT)

respectively.

[/25kg bwi,SC) on faecal
naturally infested with Fasciola

Yltanicaf(Mean £ SI: ) n=6)
» Zero time
Time | hefo Weeks post treatment
re treatment)
Grn“l. \ oo - ' - _I“ 7l 37 415
. (L4 l'.l‘(-‘ o § s R -""— N FFR'V ¢ ’n FERC%
her . cpp FERCY pe |1 ERC% epg ) n‘ .l... Rkt
Crmectin piny | S0 0252 v 1215 $7.3 LIS | 0ds
(‘IDl'SlIhm (G3) 1 0 T . A2 57 o i 0 | 100%
B .25 " . g : 5
o BEATETE Bl [ ul 23 18.7 0.6 4.8 02 | 4
Nit : 32100 S . 0 | Y-
WrovyailGay |, o VLK | T733 [ 2ses | 902 | 513 | 976 | &
aE : 1930 - o x + i + 4 4 0 100%
| ~x ] o6 [796 | 03 |02 [ 00 L _l——
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These resalts were simbn (o Gt wbtined
previoush™ who found that  both ivermeetm plus
clorsulon (ivomec-super) and nitoxynil(irodas 35%)
was highly effective in treatment of Ayrshire catle
naturally infested with £ gigantica i Tanzania. while
nitroxynil ellicacy in  cattle nawrlly infested with

- Fhepatica was 95", 1t has been found that the
efficacy of clorsulon was 97 9 % n cattle infested with
Fhepatnca  compared  with  some
compounds in natwrally intested catle™™.

commerenal

Bischer et al®™ recorded that the eficacy of

clorsulon and nitroxynil against F heparica infection in
cattle was 99.0 % and 99.1 % respectively .

_The efficacy of ivermectin plus clorsulon
combinaton at dose of (2mgAgmBwt clorsulon and
200 microgm/hgmBwt ivermectin) was 100 % againsl

Table(2): Effect of Ivermectin plus clorsulon(iml
kidney function of cattle

ISSN 1115089

e hisey ke e vatthe sdeded safle £ By, o
Mesica' " while efficacy of - clorsulon was 540 %
aganst matore Makes ol £ dpranica e snurally
infested canle in Turkey during the spring (the me of
year when liver fluke infesiation is endemic) and it is
the highly efiéctve compound on IIu:gn'"",
Efmect of tested drugs on liver and Kidney function:
These results were lustrated -in fable (2). ALT
i et produeal m hepatoeyies, the major ecll
pe i the hiver, the level of ALT in e Blood
increased in conditions  in - which hepatocytes  are
damaged. AST is an enzyme similar to ALT but less
specific for liver disease as it is also produced in
muscle and can he clevaied  in other conditions. All
types of hepatitis couse hepatocyte damage leading to
clevation of serum ALT and AST"".

‘ ‘50kg bwt,SC) and Nitroxynil (Iml/25 kg bwt.SC) on liver and
infested with F. gigantica [(Mean + S E.) (n=6)]

Group Cl;:lrol Control Ivermectin 11_Ius clorsulon Nitrowymil
on (3 1G:4)
infested | IMfested Tdays 14 days 28 days 7u: 4 ;
Parameter (G1) (G2) T l"l ! i ; l..ll.‘ s #lays Il:_i_lh
AST n6.6¢ [ sixb 1790 Wt h 5017 "Wy
Wy 571
(L) 4 1 ' ! 1 1 ' ’
0.2 X 0.5 0y 0.2 02 0s 0 ot |
ALT 303 66.5* 5920 s42¢ web b ¢ -
L) 2 5 R s } [} .) 579 507
o.4d 0.9 0.5 06 02 04 0 ai
ALP 26 57,9 1¢ | 3pybe e 01 € _— —
(kind and king) 022 £ % Y N ' . 3.9 oo
GGT 2044 6: :a :; :b 0.:!h - - “Ts U=l '
. 5 h 5 : 53.8 d0gb 5830 5370 31 7b
0.5 0 y * * -
-3. 04 0.4 04 0.2 * 0.3
Total bilirubin 0.6¢ 1y 160 1.3b 102b 5 -
mgfd' = 0'; + + + l 4 I.!C Uqb
0.1 03 0.1 0.03 0.01 o = :
. []
Direet bitirubin | 03 ¢ 09 06 b nab 3 - — =
" : . X 03 00" D A
e ol 3 ) 01 i
: 0.02 0.04 004 \ ‘ '
Transferrin 204.1° 192301 2y 3¢ | pp0b " i =l n_
mg/di * * s . e 6" 1 g | aa®
. L L3 LS Lo 0.4 N * .
Total proteins 7.6° 49° 5 7b¢ 6ab - - 0.6 04
gm/dl . - * . H 55t 6.1 " ou®
4%; . 004 0.2 0. D* % + =
Albumin s 230 N 146 ; : : 0.2 102 01__|
grm/d 0.1 O*I . + ,’ LI 3¢ sm®
- - - 01 0.2 0. + % 4
Globulin 36 23 2.7he 3.2 : b3 N L I
gmidl - + o + & , st 240 320 12®
. 0.1 © 0.2 0.2 lli Y 1 *
A/G ratio 0.9° 0.8° T |10 ‘3‘ 0.1 0.l o
% + * + ; 1.1% 130 0sP 15
' 0.03 0.02 0. 01| + N p pf
. ' ! 0.1
Urea 429" 2024 3480 3590 - 01 0.2 Oﬁl_._
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Duncan et ol” reported that  alkaline
phosphatase (ALP) is an enzyme, or a family of refated
enzymes, produced in the bile ducts. intestine. kidney,
placenta and bone. An elevation in the level of serum
ALP. especially in the setting. of normal or only
moderately elevated ALT and AST activities, suggests
disease of the bile ducts or bile duct obstruction h

In this study, cartle naturally infested with
F.gigantica showed a significant increase in AST, ALT
and ALP, these results were reinforced with those
previously obtained by © * who detected a
significant  elevation in  the activiies of. serum
AST.ALT and ALP in infested catle and sheep (table
-

2)

Liver damage is the most important cause of [he
increase in serum ALT activity in the infested cattle.
ALP is known to be excreted via the bile duct. its
elevation may have synchronized with the arrival of the

flukes 1o the bile duct™*".
Both G3 and G4 showed a slgnificant decrease

in AST. ALT. and ALP levels on 7" 14" and 28" day
(PT) with no difference between them except ALP in
G3 on 14™ and 28" day (PT) which showed more
decrease 1 ALP level than that of G4 compared with
infected ron-treated group.

GGT is an enzyme produced in the bile ducts
that like ALP, may be elevated in the serum of animals
with bile duct diseases. Elevations in serum GGT.
especially along with elevations in ALP. suggesl bile
duct disease These enzymes Werc previonsly found 1

. 38, 36)
be good indicators of hepatic damage™™ ™.
It has been naticed that cattle naturally infeste]

with F. gigantica showed a significant increase in ij r
level . the present resulls were in the same direction

with that obtained before™ " (table 2).
Duff et al.®™ found that GGT levels wer:

elevated in mfested lambs duc fo hepatic toxicity qn-l
neerosis. Ruadsma et al " reported that the elevation
in GGT levels 10 weeks posl- infestation was an
indicator of epithelial damage In {he bile duct of sheep

i ith . hepatica.

lnfesm:nwdl‘l: ';-rcser:ll study, both G3 and G4 s.ho'wcd |
significant decrease in GGT hserum level within th:
same range on 7" 14" and 28 day (PT).

Bilirubin is found in the bile. it is the major
product of the destruction of old red hlood ccl[s aml‘
removed from the blood by the Jiver Any affection ol
the liver lead lo elevation of bitirubin  level in the
blood""”.
Moreover, Amer et al™ reported that the
seeretion of hile pigments due (0 progressive cirrhosis
and blocking of the bile ducts by mature Mukes in caltle

and sheep infested with £~ Irepattea led 1o the inereise

in serum bilirubin. o
~ Catile infested with F.giganiic in this study

showed a significant increase In total and direcl

bilirabin Ahese resufis were in agreement willi those

previously reported that lefal serum bilirubin increascd
in sheep a1 6 weeks post- infection and remained
elevated at 8- 14 weeks.This elevation may be
attribyied) 10 the increase of production of bilirubin s a

result of hemaolviic foxins produced from liver fluke
{1able 2,”!. 4

The treated groups (G3 and G4) showed a
significant decrease i total and direet bilirubin level
on 7".14" and 28" day (PT) with no variation between
the two drugs. this may be auributed to their potent
fasciolicidal effects on liver flukes. .

Transferrin. is an iron transpon protein and liver
is the primary site of its synthesis””’. Its main function
is the transport of ferric ion from inlesting to the sites
of S}mﬂ‘l?i‘ of haemoglobin and other iron containing
Caule infested with F gigantica showed a
significant decrease in transferrin level (table 2).
Lotfallahzaheh et al. "' reported that the decrease i
transferrin Jevel was due 1o reduced synthesis in liver
diseases
G3 and G4 showed a significant increase in
transferrin level on 7".14" and 28" day (PT) with non-
slgnificant difference between them except on 7
(PT) where G4 showed more significant increase than
G3.This might be due to their effects on F gigantica

The liver is of considerable importance in
protein metabofism any damage to its celis caused by
liver Mukes will be reflected on the total serum pratzins
depending on the severity of infestation. Albumin is the
major protein that circulates in the blocd stream. it is
synthesized by the liver and secreted into the blood.
Low serum albumin concentrations (hypoalbuminia)

indicate poor liver function'®.
The present results showed that canle infested

with £ gigantica have a significant decrease in total
proteins .albumin and globulins, with no significant
effect on A/G ratio (table 2). These results were similar
to that obtained before™. On the other hand, Salimi-
Bejestani, et al ! found that globulins levels increased
in infested cattle with a decrease in total proteins and
albumin Jevels.

Mohamed"" and Matanovié et al **' mentioned
(hat hypoproteinaemin due to severe infestation of the
liver leading to destruction of liver parenchyma
resulung in drastic alteration in protein values.
Likewise, no significant changes in albumin levels in
F gigantica infested sheep™. .

On 7" day. PT total protems level showed no
significant increase, while albumin  level was
signilicantly increased in bath G3 and G4 within the
same range  but globulins level was increased in G4

only.

protein

On 14" and 28"day PT total proteins, albumin
and globuling were  signilicantly increased, total
proteins and globulins in G3 were nearly normal
compared with infested non-treated group.

Ammonin is the major nitrogen-containing
melabolic product of protein calabolism, converted to
urca in the liver by the action of urea cycle enzymes, In
advanced liver damage. there is a (endency for the
blpod urea vitrogen to. be low!"”, Creatinine is a non
protein nitrogenous substance formed during muscle
metabolism of creatine and phosphocreatine it is
excreled hy glomerular fltration as urea Jthe rate of

Ceneretion iy influenced by glomerular filtration: rate
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Cattle maturally infested with F gicantica n
this study showed significant decrease in urea level and
a significant increase in creatinine level .these resulls
were similar to that previously reported™™, On the
other hand, Doaa et al.** found that serum urea and
creatinine levels were signilicantly higher in infested
than the control. The increase in serum wrea may be
due 10 the failure of detoxification of ammonia and
other nitrogenous substances by cirrhotic liver™®

Ahmed e al™ recorded that wrea and
creatinine levels iy sheep infested with Ui a

Table (3): Effect of Ivermectin plus clorsulon
of cattle infested with F gigantica [(Mean +

(Iml/50kg bwt,S¢) and Nitrox

INSN RN TTRT N

signthcantly mureased o /™ 00l 28 dan ') b
n G3 urea level was more significantly increased thay
G on 7" and 14™ day P1. While ereatining level on 7°
day P1owas sigmificantly dececased in G4 only while
on 14" and 28" day PT the two groups showed 3
st derease m ercatmme lewe)
Hacmatological results:

Results  showed that RBCs counts. Hp
concentration. PCV %6 and blood indices (MCY. MCHL
MCTIC) were significantly deercased than e contro!

phoup (able 3y he present resolts were suppumiend by
]
Dumerous pror msvestnzators'* '

ynil (1ml25 kg bwt.SC) on blood piciare

S.E.) (n=0))
Group Ivermeetin plus clorsulon Ni il i
Contral Control (G3) HEwm {
Nou infested Infesied - . —
(G1) (G2) Tduys 15 days 30 days Tdays ISdays | Joday |
Parameter "t "l "l ri P ; 2 O
RBCs 713 28 d 44 4 9¢ SOh q4¢€ b : & i :?
(10 “x cu mumn) x - N L | , e i )
01 02 01 003 02 ' ! i i
WEBCs 8.1 ¢ g9@ g5ab 8.0 8 .,-c ,“ I i L - v ‘
. ” A [y - - | |
(10 *xcu mm) . * + s " o P 1f 27® |
01 02 01 0.1 01 ||-| =I i ;, i
1.7 a 69 d [ h U ¢ —
uu::'c:ﬂonin . . 81 0.: 9 ::h 93b ash | ew |
L u: n 0 al frl :I f :v ;
- ) I _ ' 17
34 247¢ 2pyh 280, '
P;.;\’ . R 7-‘_ p N HINE 0 A Ih ilib ]
0.1 08 01 01 03 N VO R
MCV 4867 430 ¢ J6 60 10690 47‘” ~ I 0na 1— il ___]
icn u) * : 1 { \ " n b 46 bh 16 i
05 0.3 0.1 01 03 "‘l ' . i
a C - __ ul nn
MCH 20.6 16,6 176 b 18 0h IX6h _1‘1";[',_‘ " "‘
(u ve) + N x + K ' Igab I8 ob
04 03 ol 0.04 0 ¢ * .
MCHC 39410 34044 36.5h 37 3 A8 - 0l 0l
% t * ¢ : Ny ol 36.2¢ o of
01 (IJ*” UN 0y 0l “ + t
Means within the same colunm earrying diflerent letters e sigmiticant wi '+ o s " i n?

Table (4): Effect of Ivermectin plus clorsulon(1ml/50kg bwi,SC) and Ni

roxynil (ml25 kg bwt,$¢) on body weight of

eans wittin the

cattle naturally infested with F. giganticu |(Mean + S.E.) (n=6 ]
Time 2 week post 4™ week post 6 week st e
Before i breafment Irentmen 8" weel poust treatment ]
treatmend =Ty
Mean | Gain | Gain | Mean | Gain | Gain | Ae Cui 5 E :E
(zero da)’) . ) i . ) ‘ll'l aun | Gan Mean Gain Gain s
*S.E | e A | ASE ) e | % E | ke | ow 5.1 kg Wy )
Group N | P
3 { ol e | 9 b 3
Iermetinplos| 16557 | 1408 | 149 ) 81T 2781120 ) 205 L aoo [ b [ 253 [ on [ e | 07
clorsulon Y ) . 4 i s 02
(G 3.1 31 0.6 | 06 3. 04 0y 32 0K 0o 16 iy o ‘_.i‘__‘_.
L _' 1
. 163.3* 1727 [ 93 | 45 (18037189 | 0.0 | 858 | 224 | 11 g | g9 W | aaat | s
N ‘e . e el o - g
Nitroxynll £ % z | ¥ = * * * r |z ¥ |
it{gJ; ‘ 25:5 32 08 | 09| 27 | 07 ] 03 2% 09 [ o7 | 303 06 ad b u__,,J
. ame colunin carrying different fetiers are sigmficant at I < 003 : :
LT 4114 )
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' L]
re n-:j‘nﬁ} et al'™ and Omran and El-Kholany™”
ported that the severe anemia in cattle infested with

‘Fﬁtﬂmmcf, may be due to a chronic liver
inflammation,  which  causes  depression of

ervthrogenesis.

The reduction in R
this study may be attribute
by sucking activity of the
of blood from the bile duct 10 the
results in iron deficiency'™*”.

Moreover, in the prese
cattle with F.gigantica caused marked increase in
WBCs count. Similar results were previously
recorded®" *. The changes in WBCs or its differential
counts may be obtained as 3 mean of body defense
against Fasciola obstructive effects or due 10 the toxin
mediated lesion of the bone marrow e

In a similar study Doan et al*” and Gebeyehu
Ganga. et al.*" recorded a decrense In Hb, PCV%.
total erythrocyte counts, blood indices (MCH, MCHC
MCV) and appearance of reticulocytes in the blood of
the bulTaloes infested with F.giganticd suggested
regenerative anemia.

The tested drugs showed a sig
in RBCs count in both G3 and Gd on
day PT. but G4 showed more signilicant increase than

G3. Haemoglobin content showed 2 significart
increase in G3 an b 4™ and 28" day PT.

d G4 on 7' ] '
PCV % showed a significant increase in G4 on 7" 14"
hile in G3 0 si

BCs counts, Hb and PCV in
d to the acute loss of blood

flukes or extensive leakage
intestine, which

nt study. infestation ol

yilicant increase
7I|I‘ I4ITI ill1d 28“!

ypificant increase was

and 28" day PT. W
noticed in PCV% on 14™ and 23" day PT .
Blood indices were significantly increa
7" 14™and 2g"day PT in G3 andGA.
On the other . ¢ count in G was ncl
™ gay PT its level

affected on7™ day PT while on 14
was significantly increased and become nearly norme|

at 28"'.duy pr.InG4a significant increise was notice

70 14" and 28" day PT.
Conceming The effect of tested drugs on bodv
able (1) showed that G3 revealed moi:
1, gam /kgm Lain %o

{ inerease in budy weigh
wih rate than that obtained by G4.
ere supported by Davies ¢t al.®®,

o with fascioliasis showed
with ivermectin

sed on

weight,
significah
and specific gm0

These resulls W
who found thal cattle infeste
‘retardation m r__-rowlh and when treated

give the highest growth rate.
(571 . .
recorded that beef cattle infested

Chick et al.
d retardation in growth rate and

with F-hepatica showe
lower leed conversion rales in [fattening catlle
ed animals.

compared with non infest
1y & similar study
nfested with hiver
reneh was heavier and had higher condition

DeRosa et al ¥ reported that
cattle (Muke  amd  tepted  with
clorsuton d
sCOTCS.
“The increase in body weight in treated animals
> _cmnpurctl with infested animals might be attmbate 3
[ their potent fasciolicidal efTect. ) A
o CONCLUSION
e could he concluded  thar () i
- arectint phusclorsulon” i lc.cﬂw;lc_\' ol
mroxynil on cagle

patnrth mfested. with 7 goantica w:
‘ as 100" ar the

than ivermectin plu
Also their effects on kit
nearly similar,

blood pictu
weight ivermect
more significan

gain % and specific &
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