
Results

35353535

ResultsResultsResultsResults
1.1.1.1. ParasitologicalParasitologicalParasitologicalParasitological examinationexaminationexaminationexamination

A-A-A-A- CoprologicalCoprologicalCoprologicalCoprological examinationexaminationexaminationexamination ofofofof allallallall buffalo-cowsbuffalo-cowsbuffalo-cowsbuffalo-cows inininin thethethethe farm:farm:farm:farm:

Faecal samples were collected from 163 female buffaloes having

two different age groups, heifers (n=31) and multiparous buffaloes

(n=132), and examined for internal parasites. The obtained results

revealed that the total number of infected buffaloes in the herd was 42

animals (25.77%). As shown in table (1) and figure (1), the prevalence of

parasitic infection was 6.75%, 4.29%, 4.91% and 9.82% for Fasciola,

Giardia, Cryptosporidia and Eimeria Spp., respectively.

The percentage of infection was 22.58% in younger animals

(heifers) while, it was 26.5% in multiparous animals. In heifers, the

percentage of infection was 6.45% and 16.13% for Fasciola and Eimeria

Spp., respectively. On the other hand, the percentage of infection in

multiparous animals was 6.82%, 5.3%, 6.06% and 8.33% for Fasciola,

Giardia, Cryptosporidia and Eimeria Spp., respectively (table 1 & figure

1).

From the examined faecal matters, animals shed Fasciola eggs

were selected for this study. Fasciola egg is large-sized, thin-shelled,

operculated at one pole, yellow coloured with granular yellowish-brown

contents filling whole egg (zygote). Its length is about 130-145 µm and

its width is about 70-90 µm (figure A).

B-B-B-B- PercentagePercentagePercentagePercentage ofofofof FasciolaFasciolaFasciolaFasciola infectioninfectioninfectioninfection usingusingusingusing twotwotwotwo differentdifferentdifferentdifferent diagnosticdiagnosticdiagnosticdiagnostic

methods:methods:methods:methods:

As shown in table (2) and figure (2), the total number of Fasciola

infected buffalo-cows examined by faecal analysis was 11 animals
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(6.75%) whereas, the incidence of infection had increased to 23 animals

(14.11%) using ELISA method.

TableTableTableTable (1):(1):(1):(1): CoprologicalCoprologicalCoprologicalCoprological examinationexaminationexaminationexamination ofofofof allallallall buffalo-cowsbuffalo-cowsbuffalo-cowsbuffalo-cows inininin thethethethe farm.farm.farm.farm.
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FigureFigureFigureFigure (1):(1):(1):(1): CoprologicalCoprologicalCoprologicalCoprological examinationexaminationexaminationexamination ofofofof allallallall buffalo-cowsbuffalo-cowsbuffalo-cowsbuffalo-cows inininin thethethethe farm.farm.farm.farm.

ParasiteParasiteParasiteParasite
InfectedInfectedInfectedInfected BuffaloesBuffaloesBuffaloesBuffaloes

HeifersHeifersHeifersHeifers (31)(31)(31)(31) MultiparousMultiparousMultiparousMultiparous (132)(132)(132)(132) TotalTotalTotalTotal (163)(163)(163)(163)
FasciolaFasciolaFasciolaFasciola Spp.Spp.Spp.Spp. 2222 (6.45%)(6.45%)(6.45%)(6.45%) 9999 (6.82%)(6.82%)(6.82%)(6.82%) 11(6.75%)11(6.75%)11(6.75%)11(6.75%)

GiardiaGiardiaGiardiaGiardia Spp.Spp.Spp.Spp. 0000 7777 (5.3%)(5.3%)(5.3%)(5.3%) 7777 (4.29%)(4.29%)(4.29%)(4.29%)
CryptosporidiumCryptosporidiumCryptosporidiumCryptosporidium Spp.Spp.Spp.Spp. 0000 8888 (6.06%)(6.06%)(6.06%)(6.06%) 8888 (4.91%)(4.91%)(4.91%)(4.91%)

EimeriaEimeriaEimeriaEimeria Spp.Spp.Spp.Spp. 5555 (16.13%)(16.13%)(16.13%)(16.13%) 11111111 (8.33%)(8.33%)(8.33%)(8.33%) 16161616 (9.82%)(9.82%)(9.82%)(9.82%)
PercentagePercentagePercentagePercentage ofofofof

infectioninfectioninfectioninfection
22.58%22.58%22.58%22.58% 26.5%26.5%26.5%26.5% 25.77%25.77%25.77%25.77%
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TableTableTableTable (2):(2):(2):(2): ComparisonComparisonComparisonComparison betweenbetweenbetweenbetween coprologicalcoprologicalcoprologicalcoprological examinationexaminationexaminationexamination andandandand
serologicalserologicalserologicalserological methodmethodmethodmethod forforforfor thethethethe detectiondetectiondetectiondetection ofofofof FasciolaFasciolaFasciolaFasciola
infection.infection.infection.infection.
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FigureFigureFigureFigure (2):(2):(2):(2): ComparisonComparisonComparisonComparison betweenbetweenbetweenbetween coprologicalcoprologicalcoprologicalcoprological examinationexaminationexaminationexamination (Faecal(Faecal(Faecal(Faecal examination)examination)examination)examination)
andandandand serologicalserologicalserologicalserological methodmethodmethodmethod (ELISA(ELISA(ELISA(ELISA technique)technique)technique)technique) forforforfor thethethethe detectiondetectiondetectiondetection ofofofof
FasciolaFasciolaFasciolaFasciola infection.infection.infection.infection.

MethodMethodMethodMethod
AnimalsAnimalsAnimalsAnimals

CoprologicalCoprologicalCoprologicalCoprological
DiagnosisDiagnosisDiagnosisDiagnosis

(Faecal(Faecal(Faecal(Faecal examination)examination)examination)examination)

SerologicalSerologicalSerologicalSerological
DiagnosisDiagnosisDiagnosisDiagnosis

(ELISA(ELISA(ELISA(ELISA technique)technique)technique)technique)

TotalTotalTotalTotal numbernumbernumbernumber ofofofof
examinedexaminedexaminedexamined animalsanimalsanimalsanimals

163163163163 163163163163

NumberNumberNumberNumber ofofofof FasciolaFasciolaFasciolaFasciola
infectedinfectedinfectedinfected animalsanimalsanimalsanimals

11111111 ((((6.756.756.756.75 %%%%)))) 23232323 ((((14.11%14.11%14.11%14.11%))))
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FigureFigureFigureFigure (I):(I):(I):(I): FasciolaFasciolaFasciolaFasciola eggseggseggseggs underunderunderunder microscope.microscope.microscope.microscope.
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2.2.2.2. TheTheTheThe effecteffecteffecteffect ofofofof fasciolosisfasciolosisfasciolosisfasciolosis onononon lengthlengthlengthlength ofofofof postpostpostpost partumpartumpartumpartum periodperiodperiodperiod (PPP),(PPP),(PPP),(PPP),

lengthlengthlengthlength ofofofof lactationlactationlactationlactation periodperiodperiodperiod andandandand thethethethe dailydailydailydaily milkmilkmilkmilk yieldyieldyieldyield ofofofof buffalo-buffalo-buffalo-buffalo-

cows.cows.cows.cows.

The obtained data as illustrated in table (3) and figure (3 a, b and c)

indicated that the length of post partum period (PPP) increased in the

infected group (156.75156.75156.75156.75 ±±±± 5.95.95.95.9 daysdaysdaysdays) compared to the healthy one (112.46(112.46(112.46(112.46

±±±± 8.278.278.278.27 days).days).days).days). On the other hand, length of lactation period decreased

significantly (P<0.01) in the infected group (237.43(237.43(237.43(237.43 ±±±± 3.033.033.033.03 days)days)days)days)

compared to the control one (260.58(260.58(260.58(260.58 ±±±± 3.523.523.523.52 days).days).days).days). The daily milk yield

had decreased significantly (P<0.01) in the infected group compared to

the healthy group (4.93(4.93(4.93(4.93 ±±±± 0.050.050.050.05 and 5.125.125.125.12 ±±±± 0.070.070.070.07 KgKgKgKg, respectively).).).).
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TableTableTableTable (3):(3):(3):(3): EffectEffectEffectEffect ofofofof fasciolosisfasciolosisfasciolosisfasciolosis onononon lengthlengthlengthlength ofofofof postpostpostpost partumpartumpartumpartum periodperiodperiodperiod (PPP),(PPP),(PPP),(PPP),
lengthlengthlengthlength ofofofof lactationlactationlactationlactation periodperiodperiodperiod andandandand thethethethe dailydailydailydaily milkmilkmilkmilk yieldyieldyieldyield ofofofof
buffalo-cowsbuffalo-cowsbuffalo-cowsbuffalo-cows:

All data expressed as Mean ± Standard Deviation (SD).
٭٭ Significant differences at P < 0.01.

AnimalsAnimalsAnimalsAnimals
ParametersParametersParametersParameters

HealthyHealthyHealthyHealthy
AnimalsAnimalsAnimalsAnimals

InfectedInfectedInfectedInfected
AnimalsAnimalsAnimalsAnimals

LengthLengthLengthLength ofofofof PostPostPostPost PartumPartumPartumPartum PeriodPeriodPeriodPeriod
(PPP)(PPP)(PPP)(PPP) (Days)(Days)(Days)(Days)

112.46112.46112.46112.46
±±±±8.278.278.278.27

156.75156.75156.75156.75 ٭٭٭٭٭٭٭٭
±±±±5.95.95.95.9

LengthLengthLengthLength ofofofof lactationlactationlactationlactation periodperiodperiodperiod (Days(Days(Days(Days))))
260.58260.58260.58260.58 ٭٭٭٭٭٭٭٭

±±±±3.523.523.523.52
237.43237.43237.43237.43
±±±±3.033.033.033.03

DailyDailyDailyDaily MilkMilkMilkMilk YieldYieldYieldYield (Kg)(Kg)(Kg)(Kg)
5.125.125.125.12 ٭٭٭٭٭٭٭٭
±±±±0.070.070.070.07

4.934.934.934.93
±±±±0.050.050.050.05
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-a--a--a--a- -b--b--b--b- -c--c--c--c-

FigureFigureFigureFigure (3(3(3(3 a,a,a,a, bbbb andandandand c):c):c):c): EffectEffectEffectEffect ofofofof fasciolosisfasciolosisfasciolosisfasciolosis onononon thethethethe lengthlengthlengthlength ofofofof postpostpostpost partumpartumpartumpartum periodperiodperiodperiod (PPP),(PPP),(PPP),(PPP), thethethethe lengthlengthlengthlength ofofofof lactationlactationlactationlactation periodperiodperiodperiod
andandandand dailydailydailydaily milkmilkmilkmilk yieldyieldyieldyield ofofofof buffalo-cows.buffalo-cows.buffalo-cows.buffalo-cows.
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•••• ExperimentExperimentExperimentExperiment I:I:I:I:
1.1.1.1. HormonesHormonesHormonesHormones

A-A-A-A- EffectEffectEffectEffect ofofofof GPGGPGGPGGPG andandandand GPGGPGGPGGPG plusplusplusplus CIDRCIDRCIDRCIDR protocolsprotocolsprotocolsprotocols onononon EstradiolEstradiolEstradiolEstradiol (E(E(E(E2222))))

(pg/ml)(pg/ml)(pg/ml)(pg/ml) andandandand ProgesteroneProgesteroneProgesteroneProgesterone (P(P(P(P4444)))) (ng/ml)(ng/ml)(ng/ml)(ng/ml) levelslevelslevelslevels ofofofof healthyhealthyhealthyhealthy andandandand

FasciolaFasciolaFasciolaFasciola infectedinfectedinfectedinfectedbuffalo-cowsbuffalo-cowsbuffalo-cowsbuffalo-cows serum:serum:serum:serum:

Estradiol and progesterone concentrations showed significant

variations between the six groups (P<0.001). As shown in table (4) and

figure (4 a), E2 concentrations decreased significantly in control infected

than control healthy group (2.13(2.13(2.13(2.13 ±±±± 0.050.050.050.05 and 2.932.932.932.93 ±±±± 0.21pg/ml,0.21pg/ml,0.21pg/ml,0.21pg/ml,

respectively).).).). There was a significant decrease in estradiol concentrations

in the infected group treated with GPG protocol (1.35(1.35(1.35(1.35 ±±±± 0.31pg/ml)0.31pg/ml)0.31pg/ml)0.31pg/ml) and

the healthy group treated with GPG protocol (1.95(1.95(1.95(1.95 ±±±±0.140.140.140.14 pg/ml).pg/ml).pg/ml).pg/ml). Also,

there was a significant decrease in estradiol concentration in the infected

group treated with GPG plus CIDR protocol (0.94(0.94(0.94(0.94±±±±0.05pg/ml)0.05pg/ml)0.05pg/ml)0.05pg/ml) than the

healthy group receiving the same treatments (1.18(1.18(1.18(1.18 ±±±±0.1pg/ml).0.1pg/ml).0.1pg/ml).0.1pg/ml).

Table (4) and figure (4 b) indicated that P4 concentrations were

increased significantly in the control infected than control healthy group

(0.54(0.54(0.54(0.54 ±±±± 0.090.090.090.09 and 0.30.30.30.3 ±±±± 0.090.090.090.09 ng/ml,ng/ml,ng/ml,ng/ml, respectively).).).). P4 concentrations were

decreased significantly in the infected group treated with GPG protocol

(1.66(1.66(1.66(1.66±±±±0.050.050.050.05 ng/ml)ng/ml)ng/ml)ng/ml) than the healthy one receiving the same treatments

(1.9(1.9(1.9(1.9±±±±0.10.10.10.1 ng/ml)ng/ml)ng/ml)ng/ml). Also, there was a significant decrease in progesterone

concentrations in the infected group treated with GPG plus CIDR

protocol (2.09(2.09(2.09(2.09 ±±±± 0.190.190.190.19 ng/ml)ng/ml)ng/ml)ng/ml) than the healthy group receiving the same

treatments (2.44(2.44(2.44(2.44 ±±±± 0.050.050.050.05 ng/ml).ng/ml).ng/ml).ng/ml).
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TableTableTableTable (4):(4):(4):(4): EffectEffectEffectEffect ofofofof GPGGPGGPGGPG andandandand GPGGPGGPGGPG plusplusplusplus CIDRCIDRCIDRCIDR protocolsprotocolsprotocolsprotocols onononon EstradiolEstradiolEstradiolEstradiol (E(E(E(E2222)))) (pg/ml)(pg/ml)(pg/ml)(pg/ml) andandandand ProgesteroneProgesteroneProgesteroneProgesterone (P(P(P(P4444)))) (ng/ml)(ng/ml)(ng/ml)(ng/ml)

levelslevelslevelslevels ofofofof healthyhealthyhealthyhealthy andandandand FasciolaFasciolaFasciolaFasciola infectedinfectedinfectedinfected buffalo-cowsbuffalo-cowsbuffalo-cowsbuffalo-cows serum.serum.serum.serum.

All data expressed as Mean ± SD.
٭٭٭ Significant differences at P < 0.001.
Means followed by different letters indicated significance but same letters indicated no significance.

•••• GroupGroupGroupGroup 1:1:1:1: HealthyHealthyHealthyHealthy buffalo-cows.buffalo-cows.buffalo-cows.buffalo-cows.
•••• GroupGroupGroupGroup 2:2:2:2: HealthyHealthyHealthyHealthy buffalo-cowsbuffalo-cowsbuffalo-cowsbuffalo-cows injectedinjectedinjectedinjected intramuscularlyintramuscularlyintramuscularlyintramuscularly withwithwithwith G-P-GG-P-GG-P-GG-P-G protocol.protocol.protocol.protocol.
•••• GroupGroupGroupGroup 3:3:3:3: HealthyHealthyHealthyHealthy buffalo-cowsbuffalo-cowsbuffalo-cowsbuffalo-cows injectedinjectedinjectedinjected intramuscularlyintramuscularlyintramuscularlyintramuscularly withwithwithwith G-P-GG-P-GG-P-GG-P-G plusplusplusplus CIDRCIDRCIDRCIDR protocol.protocol.protocol.protocol.
•••• GroupGroupGroupGroup 4:4:4:4: FasciolaFasciolaFasciolaFasciola infectedinfectedinfectedinfected buffalo-cows.buffalo-cows.buffalo-cows.buffalo-cows.
•••• GroupGroupGroupGroup 5:5:5:5: FasciolaFasciolaFasciolaFasciola infectedinfectedinfectedinfected buffalo-cowsbuffalo-cowsbuffalo-cowsbuffalo-cows injectedinjectedinjectedinjected intramuscularlyintramuscularlyintramuscularlyintramuscularly withwithwithwith G-P-GG-P-GG-P-GG-P-G protocol.protocol.protocol.protocol.
•••• GroupGroupGroupGroup 6:6:6:6: FasciolaFasciolaFasciolaFasciola infectedinfectedinfectedinfected buffalo-cowsbuffalo-cowsbuffalo-cowsbuffalo-cows injectedinjectedinjectedinjected intramuscularlyintramuscularlyintramuscularlyintramuscularly withwithwithwith G-P-GG-P-GG-P-GG-P-G plusplusplusplus CIDRCIDRCIDRCIDR protocol.protocol.protocol.protocol.

GroupsGroupsGroupsGroups

ParameterParameterParameterParameter

HealthyHealthyHealthyHealthy AnimalsAnimalsAnimalsAnimals InfectedInfectedInfectedInfected AnimalsAnimalsAnimalsAnimals

F-F-F-F- ValueValueValueValue
GroupGroupGroupGroup 1111 GroupGroupGroupGroup 2222 GroupGroupGroupGroup 3333 GroupGroupGroupGroup 4444 GroupGroupGroupGroup 5555 GroupGroupGroupGroup 6666

EEEE2222 (pg/ml)(pg/ml)(pg/ml)(pg/ml) 2.932.932.932.93 aaaa

±±±±0.210.210.210.21
1.951.951.951.95 bbbb

±±±±0.140.140.140.14
1.181.181.181.18 cccc

±±±±0.10.10.10.1
2.132.132.132.13 bbbb

±±±±0.050.050.050.05
1.351.351.351.35 cccc

±±±±0.310.310.310.31
0.940.940.940.94 dddd

±±±±0.050.050.050.05 ٭٭٭٭٭٭٭٭٭٭٭٭161.9161.9161.9161.9

PPPP4444 (ng/ml)(ng/ml)(ng/ml)(ng/ml) 0.30.30.30.3 ffff

±±±±0.090.090.090.09
1.91.91.91.9 cccc

±±±±0.10.10.10.1
2.442.442.442.44 aaaa

±±±±0.050.050.050.05
0.540.540.540.54 eeee

±±±±0.090.090.090.09
1.661.661.661.66 dddd

±±±±0.050.050.050.05
2.092.092.092.09 bbbb

±±±±0.190.190.190.19 ٭٭٭٭٭٭٭٭٭٭٭٭1101.51101.51101.51101.5
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FigureFigureFigureFigure (4(4(4(4 a):a):a):a): EffectEffectEffectEffect ofofofof GPGGPGGPGGPG andandandand GPGGPGGPGGPG plusplusplusplus CIDRCIDRCIDRCIDR protocolsprotocolsprotocolsprotocols onononon
EstradiolEstradiolEstradiolEstradiol (E(E(E(E2222)))) (pg/ml)(pg/ml)(pg/ml)(pg/ml) levelslevelslevelslevels ofofofof healthyhealthyhealthyhealthy andandandand FasciolaFasciolaFasciolaFasciola
infectedinfectedinfectedinfected buffalo-cowsbuffalo-cowsbuffalo-cowsbuffalo-cows serum.serum.serum.serum.
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FigureFigureFigureFigure (4(4(4(4 b):b):b):b): EffectEffectEffectEffect ofofofof GPGGPGGPGGPG andandandand GPGGPGGPGGPG plusplusplusplus CIDRCIDRCIDRCIDR protocolsprotocolsprotocolsprotocols onononon
ProgesteroneProgesteroneProgesteroneProgesterone (P(P(P(P4444)))) (ng/ml)(ng/ml)(ng/ml)(ng/ml) levelslevelslevelslevels ofofofof healthyhealthyhealthyhealthy andandandand FasciolaFasciolaFasciolaFasciola infectedinfectedinfectedinfected

buffalo-cowsbuffalo-cowsbuffalo-cowsbuffalo-cows serum.serum.serum.serum.
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B.B.B.B. EffectEffectEffectEffect ofofofof GPGGPGGPGGPG andandandand GPGGPGGPGGPG plusplusplusplus CIDRCIDRCIDRCIDR protocolsprotocolsprotocolsprotocols onononon pregnancypregnancypregnancypregnancy

ratesratesratesrates inininin healthyhealthyhealthyhealthyandandandand infectedinfectedinfectedinfectedbuffalo-cows:buffalo-cows:buffalo-cows:buffalo-cows:

It could be seen from table (5) and figure (5) that the pregnancy

rate in the healthy animals (33.3 %) was decreased to (16.7 %) in the

presence of Fasciola infection. These percentages increased after

injecting GPG and GPG plus CIDR protocols in healthy animals to 75

and 77.8 %, respectively and to 50 and 55.6 %, respectively in infected

animals.

2.2.2.2. HaematologicalHaematologicalHaematologicalHaematological parameters:parameters:parameters:parameters:

A.A.A.A. EffectEffectEffectEffect ofofofof GPGGPGGPGGPGandandandandGPGGPGGPGGPGplusplusplusplus CIDRCIDRCIDRCIDRprotocolsprotocolsprotocolsprotocols onononon erythrogramerythrogramerythrogramerythrogram ofofofof

healthyhealthyhealthyhealthyandandandandFasciolaFasciolaFasciolaFasciola infectedinfectedinfectedinfectedbuffalo-cows:buffalo-cows:buffalo-cows:buffalo-cows:

It could be seen from table (6) and figure (6 a) that RBCs counts

showed a significant (P<0.001) difference between all groups around the

experiment. RBCs counts in control infected animals were decreased

significantly (7.11(7.11(7.11(7.11±±±±0.520.520.520.52××××1010101012121212/L)/L)/L)/L) than that of the control healthy animals

(7.76(7.76(7.76(7.76±±±±0.30.30.30.3××××1010101012121212/L)/L)/L)/L). In contrast to the RBCs count control groups data, the

RBCs count in infected animals injected with GPG protocol was

increased significantly at (6.57(6.57(6.57(6.57±±±±0.020.020.020.02××××1010101012121212 /L)/L)/L)/L) than healthy animals

injected also with GPG protocol (5.73(5.73(5.73(5.73 ±±±± 0.420.420.420.42 ×××× 1010101012121212 /L)/L)/L)/L). Infected animals

injected with CIDR protocol showed no significant differences in RBCs

counts when compared to healthy animals receiving the same treatments.

Table (6) and figure (6 b) indicated that RDW percentage showed

a significant (P<0.001) difference between the six groups around the

experiment. RDW percentage was elevated significantly in control

infected buffalo-cows (7.24(7.24(7.24(7.24 ±±±± 0.190.190.190.19 %)%)%)%) than control healthy buffalo-cows

(4.03(4.03(4.03(4.03 ±±±± 0.050.050.050.05 %)%)%)%). RDW percentage in infected buffalo-cows treated with

GPG protocol (3.81(3.81(3.81(3.81 ±±±± 0.050.050.050.05 %)%)%)%) remained elevated significantly than that

of healthy animals treated with GPG protocol (3.06(3.06(3.06(3.06±±±±0.29%)0.29%)0.29%)0.29%).
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TableTableTableTable (5):(5):(5):(5): EffectEffectEffectEffect ofofofof GPGGPGGPGGPG andandandand GPGGPGGPGGPG plusplusplusplus CIDRCIDRCIDRCIDR protocolsprotocolsprotocolsprotocols onononon pregnancypregnancypregnancypregnancy ratesratesratesrates ofofofof healthyhealthyhealthyhealthy andandandand infectedinfectedinfectedinfected buffalo-cows.buffalo-cows.buffalo-cows.buffalo-cows.

FigureFigureFigureFigure (5):(5):(5):(5): EffectEffectEffectEffect ofofofof GPGGPGGPGGPG andandandand GPGGPGGPGGPG plusplusplusplus CIDRCIDRCIDRCIDR protocolsprotocolsprotocolsprotocols onononon pregnancypregnancypregnancypregnancy ratesratesratesrates ofofofof healthyhealthyhealthyhealthy andandandand infectedinfectedinfectedinfected buffalo-cows.buffalo-cows.buffalo-cows.buffalo-cows.

GroupsGroupsGroupsGroups

AnimalsAnimalsAnimalsAnimals

HealthyHealthyHealthyHealthy AnimalsAnimalsAnimalsAnimals InfectedInfectedInfectedInfected AnimalsAnimalsAnimalsAnimals

GroupGroupGroupGroup 1111 GroupGroupGroupGroup 2222 GroupGroupGroupGroup 3333 GroupGroupGroupGroup 4444 GroupGroupGroupGroup 5555 GroupGroupGroupGroup 6666

TotalTotalTotalTotal NumberNumberNumberNumber ofofofof AnimalsAnimalsAnimalsAnimals 6666 8888 9999 6666 8888 9999
NumberNumberNumberNumber ofofofof PregnantPregnantPregnantPregnant AnimalsAnimalsAnimalsAnimals 2222 (33.3%)(33.3%)(33.3%)(33.3%) 6666 (75%)(75%)(75%)(75%) 7(77.8%)7(77.8%)7(77.8%)7(77.8%) 1(16.7%)1(16.7%)1(16.7%)1(16.7%) 4(50%)4(50%)4(50%)4(50%) 5(55.6%)5(55.6%)5(55.6%)5(55.6%)
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Infected buffalo-cows treated with GPG plus CIDR protocol showed a

significant increase in RDW percentage than that of the healthy group

(3.84(3.84(3.84(3.84 ±±±± 0.040.040.040.04 and 3.133.133.133.13 ±±±± 0.25%,0.25%,0.25%,0.25%, respectively).).).).

Data displayed in table (6) and figure (6 c) indicated that PCV in

all groups showed significant differences (P<0.001). There was a

significant decrease in PCV between the infected group (37.33(37.33(37.33(37.33 ±±±±1.13%)1.13%)1.13%)1.13%)

and the healthy group (42(42(42(42 ±±±± 1.25%)1.25%)1.25%)1.25%). The same as the control groups,

there was a significant increase in PCV of the infected groups treated

with GPG protocol (33.67(33.67(33.67(33.67±±±±0.97%)0.97%)0.97%)0.97%) than the healthy group treated with

GPG protocol (29.71(29.71(29.71(29.71 ±±±± 2.972.972.972.97 %).%).%).%). There was a significant elevation in

PCV of the infected groups injected with GPG plus CIDR protocol

(34.67(34.67(34.67(34.67±±±±2.612.612.612.61 %)%)%)%) compared to the healthy group treated with GPG plus

CIDR protocol (30.53(30.53(30.53(30.53 ±±±± 3.18%).3.18%).3.18%).3.18%).

Hb concentrations of the six groups showed a significant

variations (P<0.001). There was a significant decrease in Hb

concentrations of the infected animals (11.37(11.37(11.37(11.37 ±±±± 1.121.121.121.12 g/dl)g/dl)g/dl)g/dl) than that of the

healthy animals (12.77(12.77(12.77(12.77 ±±±± 0.250.250.250.25 g/dl).g/dl).g/dl).g/dl). Also, there was a significant increase

in Hb concentration of the infected groups treated with GPG protocol

(13.87(13.87(13.87(13.87±±±±0.01g/dl)0.01g/dl)0.01g/dl)0.01g/dl) than the healthy group treated with GPG protocol

(11.01(11.01(11.01(11.01±±±±0.070.070.070.07 g/dl).g/dl).g/dl).g/dl). There was a significant elevation in Hb concentration

of the infected groups injected with GPG plus CIDR protocol

(13.88(13.88(13.88(13.88±±±±0.030.030.030.03 g/dl)g/dl)g/dl)g/dl) than the healthy group treated with GPG plus CIDR

protocol (11(11(11(11 ±±±± 0.060.060.060.06 g/dl)g/dl)g/dl)g/dl) (table 6 and figure 6 g).

MCV, MCH and MCHC levels in all groups, they showed

significant variations (P<0.001) as shown in table 6 & figure 6 d, e and f.

There was a significant decrease of MCV in the infected group

(52.43(52.43(52.43(52.43±±±±2.932.932.932.93 fl)fl)fl)fl) compared to the healthy one (54.19(54.19(54.19(54.19 ±±±± 1.111.111.111.11 fl)fl)fl)fl). There was

a significant increase in MCV of the infected group treated with GPG
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protocol (53.18(53.18(53.18(53.18 ±±±± 0.630.630.630.63 fl)fl)fl)fl) than the healthy group treated with GPG

protocol (49.1(49.1(49.1(49.1 ±±±± 1.251.251.251.25 fl)fl)fl)fl). There was a significant elevation in MCV of the

infected group injected with GPG plus CIDR protocol (53.57(53.57(53.57(53.57 ±±±± 0.360.360.360.36 fl)fl)fl)fl)

compared to the healthy group treated with GPG plus CIDR protocol

(49.02(49.02(49.02(49.02 ±±±± 1.521.521.521.52 fl).fl).fl).fl). Regarding MCH in the healthy and infected groups,

there were no significant differences between the infected group

(16.01(16.01(16.01(16.01±±±±1.331.331.331.33 pg)pg)pg)pg) and the healthy group (16.46(16.46(16.46(16.46 ±±±±0.46pg).0.46pg).0.46pg).0.46pg). There was a

significant increase in MCH of the infected group treated with GPG

protocol (21.12(21.12(21.12(21.12 ±±±± 0.10.10.10.1 pg)pg)pg)pg) than the healthy group treated with GPG

protocol (19.31(19.31(19.31(19.31 ±±±± 1.451.451.451.45 pg).pg).pg).pg). There was a significant elevation in MCH of

the infected group injected with GPG plus CIDR protocol (21.17(21.17(21.17(21.17 ±±±± 0.430.430.430.43

pg)pg)pg)pg) than the healthy group treated with GPG plus CIDR protocol (17.53(17.53(17.53(17.53

±±±± 1.371.371.371.37 pg).pg).pg).pg). MCHC showed no significant differences between the

infected group (30.56(30.56(30.56(30.56±±±±2.412.412.412.41 g/dl)g/dl)g/dl)g/dl) and the healthy group (30.43(30.43(30.43(30.43 ±±±± 1.181.181.181.18

g/dl).g/dl).g/dl).g/dl). There was a significant increase in MCHC of the infected group

treated with GPG protocol (41.23(41.23(41.23(41.23 ±±±± 1.141.141.141.14 g/g/g/g/ dl)dl)dl)dl) than the healthy group

treated with GPG protocol (37.43(37.43(37.43(37.43 ±±±± 3.773.773.773.77 g/g/g/g/ dl)dl)dl)dl). There was a significant

elevation in MCHC of the infected groups injected with GPG plus CIDR

protocol (40.25(40.25(40.25(40.25 ±±±± 3.123.123.123.12 g/dl)g/dl)g/dl)g/dl) than the healthy group treated with GPG plus

CIDR protocol (36.5(36.5(36.5(36.5 ±±±±4.294.294.294.29 g/dl)g/dl)g/dl)g/dl).

B.B.B.B. EffectEffectEffectEffect ofofofof GPGGPGGPGGPG andandandand GPGGPGGPGGPG plusplusplusplus CIDRCIDRCIDRCIDR protocolsprotocolsprotocolsprotocols onononon leukogramleukogramleukogramleukogram ofofofof

healthyhealthyhealthyhealthyandandandandFasciolaFasciolaFasciolaFasciola infectedinfectedinfectedinfectedbuffalo-cows:buffalo-cows:buffalo-cows:buffalo-cows:

Results illustrated in table (7) and figure (7 a), (7 b), (7 c) and (7 d)

indicated that white blood cells count (WBCs), lymphocytes, monocytes

and granulocytes percentages varied significantly between the six groups

(P<0.001). WBCs count was found to increase significantly in the

infected group (7.687.687.687.68 ±±±± 0.250.250.250.25 ××××101010109999/L/L/L/L) compared to the healthy one (4.324.324.324.32 ±±±±

0.220.220.220.22 ××××101010109999/L/L/L/L). It was found that WBCs count was elevated significantly in
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the infected (10.61(10.61(10.61(10.61 ±±±± 0.490.490.490.49××××101010109999/L)/L)/L)/L) than the healthy group injected with

GPG protocol (8.02(8.02(8.02(8.02 ±±±± 0.750.750.750.75××××101010109999/L)/L)/L)/L). WBCs count was increased

significantly in the infected group treated with GPG plus CIDR protocol

(8.78(8.78(8.78(8.78±±±±0.270.270.270.27××××101010109999/L)/L)/L)/L) than the healthy group treated with GPG plus CIDR

protocol (7.37(7.37(7.37(7.37±±±±0.410.410.410.41××××101010109999/L)/L)/L)/L). Lymphocyte percentage was increased

significantly in the infected group (46.69(46.69(46.69(46.69±±±±1.2%)1.2%)1.2%)1.2%) compared to the healthy

group (43.31(43.31(43.31(43.31±±±±2.2%)2.2%)2.2%)2.2%). Lymphocytes percentage was elevated significantly

in the infected group injected with GPG protocol (40.88(40.88(40.88(40.88 ±±±± 2.22%)2.22%)2.22%)2.22%) than

the healthy group injected with GPG protocol (35.58(35.58(35.58(35.58 ±±±± 1.72%)1.72%)1.72%)1.72%).

Lymphocytes percentage was increased significantly in the infected than

the healthy group injected with GPG plus CIDR protocol (42.18(42.18(42.18(42.18±±±±1.79%1.79%1.79%1.79%

and 39.9639.9639.9639.96±±±±3.93%,3.93%,3.93%,3.93%, respectively)))). Monocytes percentage was decreased

significantly in the infected group (6.57(6.57(6.57(6.57 ±±±± 0.34%)0.34%)0.34%)0.34%) compared to the

healthy group (7.73(7.73(7.73(7.73 ±±±± 0.47%)0.47%)0.47%)0.47%). Monocyte percentage didn't show any

significant differences between the healthy and infected groups treated

with GPG protocol. On the other hand, Monocyte percentage was

decreased significantly in the infected than the healthy group treated with

GPG plus CIDR protocol (5.4(5.4(5.4(5.4 ±±±± 0.44%0.44%0.44%0.44% and 5.875.875.875.87±±±±0.4%,0.4%,0.4%,0.4%, respectively)))).

Granulocyte percentage showed a significant decrease in the infected and

healthy animal groups (46.7546.7546.7546.75 ±±±± 1.15%1.15%1.15%1.15% and 48.9748.9748.9748.97 ±±±± 2.42%2.42%2.42%2.42%, respectively).).).).

It was diminished significantly in infected group injected with GPG

protocol (53.55(53.55(53.55(53.55 ±±±± 2.02%)2.02%)2.02%)2.02%) than the healthy group injected with GPG

protocol (58.93(58.93(58.93(58.93 ±±±± 1.85%)1.85%)1.85%)1.85%). Granulocytes percentages didn't show any

significant differences between healthy and infected groups treated with

GPG plus CIDR protocol.
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TableTableTableTable (6):(6):(6):(6): EffectEffectEffectEffect ofofofof GPGGPGGPGGPG andandandand GPGGPGGPGGPG plusplusplusplus CIDRCIDRCIDRCIDR protocolsprotocolsprotocolsprotocols onononon erythrogramerythrogramerythrogramerythrogram ofofofof healthyhealthyhealthyhealthy andandandand FasciolaFasciolaFasciolaFasciola infectedinfectedinfectedinfected buffalo-buffalo-buffalo-buffalo-

cows.cows.cows.cows.

All data expressed as Mean ± SD.
٭٭٭ Significant differences at P < 0.001.
Means followed by different letters indicated significance but same letters indicated no significanc

GroupsGroupsGroupsGroups

ParameterParameterParameterParameter
HealthyHealthyHealthyHealthy AnimalsAnimalsAnimalsAnimals InfectedInfectedInfectedInfected AnimalsAnimalsAnimalsAnimals

F-F-F-F- ValueValueValueValue
GroupGroupGroupGroup 1111 GroupGroupGroupGroup 2222 GroupGroupGroupGroup 3333 GroupGroupGroupGroup 4444 GroupGroupGroupGroup 5555 GroupGroupGroupGroup 6666

RBCsRBCsRBCsRBCs countcountcountcount
(number(number(number(number××××1010101012121212/L)/L)/L)/L)

7.767.767.767.76 aaaa

±±±±0.30.30.30.3
5.735.735.735.73 dddd

±±±±0.420.420.420.42
6.316.316.316.31 cccc

±±±±0.50.50.50.5
7.117.117.117.11 bbbb

±±±±0.520.520.520.52
6.576.576.576.57 cccc

±±±±0.020.020.020.02
6.566.566.566.56 cccc

±±±±0.130.130.130.13 52.9152.9152.9152.91 ٭٭٭٭٭٭٭٭٭٭٭٭

RDWRDWRDWRDW (%)(%)(%)(%) 4.034.034.034.03 bbbb

±±±±0.050.050.050.05
3.063.063.063.06 dddd

±±±±0.290.290.290.29
3.133.133.133.13 dddd

±±±±0.250.250.250.25
7.247.247.247.24 aaaa

±±±±0.190.190.190.19
3.813.813.813.81 cccc

±±±±0.050.050.050.05
3.843.843.843.84 cccc

±±±±0.040.040.040.04 ٭٭٭٭٭٭٭٭٭٭٭٭787.87787.87787.87787.87

PCVPCVPCVPCV (%)(%)(%)(%) 42424242 aaaa

±±±±1.251.251.251.25
29.7129.7129.7129.71dddd
±±±±2.972.972.972.97

30.5330.5330.5330.53dddd
±±±±3.183.183.183.18

37.3337.3337.3337.33bbbb
±±±±1.131.131.131.13

33.6733.6733.6733.67 cccc

±±±±0.970.970.970.97
34.6734.6734.6734.67 cccc

±±±±2.612.612.612.61 ٭٭٭٭٭٭٭٭٭٭٭٭49.5949.5949.5949.59

HbHbHbHb (mg/dl)(mg/dl)(mg/dl)(mg/dl) 12.7712.7712.7712.77bbbb
±±±±0.250.250.250.25

11.0111.0111.0111.01dddd
±±±±0.070.070.070.07

11111111 dddd

±±±±0.060.060.060.06
11.3711.3711.3711.37 cccc

±±±±1.121.121.121.12
13.8713.8713.8713.87 aaaa

±±±±0.010.010.010.01
13.8813.8813.8813.88 aaaa

±±±±0.030.030.030.03 226.1226.1226.1226.1 ٭٭٭٭٭٭٭٭٭٭٭٭

MCVMCVMCVMCV (fl)(fl)(fl)(fl) 54.1954.1954.1954.19 aaaa

±±±±1.111.111.111.11
49.149.149.149.1cccc
±±±±1.251.251.251.25

49.0249.0249.0249.02cccc
±±±±1.521.521.521.52

52.4352.4352.4352.43bbbb
±±±±2.932.932.932.93

53.1853.1853.1853.18abababab
±±±±0.630.630.630.63

53.5753.5753.5753.57aaaa
±±±±0.360.360.360.36 44.3744.3744.3744.37 ٭٭٭٭٭٭٭٭٭٭٭٭

MCHMCHMCHMCH (pg)(pg)(pg)(pg) 16.4616.4616.4616.46dddd
±±±±0.460.460.460.46

19.3119.3119.3119.31bbbb
±±±±1.451.451.451.45

17.5317.5317.5317.53cccc
±±±±1.371.371.371.37

16.0116.0116.0116.01dddd
±±±±1.331.331.331.33

21.1221.1221.1221.12aaaa
±±±±0.10.10.10.1

21.1721.1721.1721.17aaaa
±±±±0.430.430.430.43 ٭٭٭٭٭٭٭٭٭٭٭٭68.3968.3968.3968.39

MCHCMCHCMCHCMCHC (g/dl)(g/dl)(g/dl)(g/dl) 30.4330.4330.4330.43cccc
±±±±1.181.181.181.18

37.4337.4337.4337.43bbbb
±±±±3.773.773.773.77

36.4536.4536.4536.45bbbb
±±±±4.294.294.294.29

30.5630.5630.5630.56cccc
±±±±2.412.412.412.41

41.2341.2341.2341.23aaaa
±±±±1.141.141.141.14

40.2540.2540.2540.25aaaa
±±±±3.123.123.123.12 ٭٭٭٭٭٭٭٭٭٭٭٭30.8630.8630.8630.86
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TableTableTableTable (7):(7):(7):(7): EffectEffectEffectEffect ofofofof GPGGPGGPGGPG andandandand GPGGPGGPGGPG plusplusplusplus CIDRCIDRCIDRCIDR protocolsprotocolsprotocolsprotocols onononon leukogramleukogramleukogramleukogram ofofofof healthyhealthyhealthyhealthy andandandand FasciolaFasciolaFasciolaFasciola infectedinfectedinfectedinfected buffalo-cows.buffalo-cows.buffalo-cows.buffalo-cows.

All data expressed as Mean ± SD.
٭٭٭ Significant differences at P < 0.001.
Means followed by different letters indicated significance but same letters indicated no significance.

GroupsGroupsGroupsGroups

ParameterParameterParameterParameter

HealthyHealthyHealthyHealthy AnimalsAnimalsAnimalsAnimals InfectedInfectedInfectedInfected AnimalsAnimalsAnimalsAnimals
F-F-F-F- ValueValueValueValue

GroupGroupGroupGroup 1111 GroupGroupGroupGroup 2222 GroupGroupGroupGroup 3333 GroupGroupGroupGroup 4444 GroupGroupGroupGroup 5555 GroupGroupGroupGroup 6666

WBCsWBCsWBCsWBCs countcountcountcount
(number(number(number(number××××101010109999/L)/L)/L)/L)

4.324.324.324.32 eeee

±±±±0.220.220.220.22
8.028.028.028.02 cccc

±±±±0.750.750.750.75
7.377.377.377.37 dddd

±±±±0.410.410.410.41
7.687.687.687.68 cdcdcdcd

±±±±0.250.250.250.25
10.6110.6110.6110.61 aaaa

±±±±0.490.490.490.49
8.788.788.788.78 bbbb

±±±±0.270.270.270.27 ٭٭٭٭٭٭٭٭٭٭٭٭249249249249

LymphocytesLymphocytesLymphocytesLymphocytes (%)(%)(%)(%) 43.3143.3143.3143.31bbbb

±±±±2.172.172.172.17
35.5835.5835.5835.58eeee

±±±±1.721.721.721.72
39.9639.9639.9639.96dddd

±±±±3.933.933.933.93
46.6946.6946.6946.69aaaa

±±±±1.181.181.181.18
40.8840.8840.8840.88cdcdcdcd

±±±±2.222.222.222.22
42.1842.1842.1842.18bcbcbcbc

±±±±1.791.791.791.79 36.536.536.536.5 ٭٭٭٭٭٭٭٭٭٭٭٭

MonocytesMonocytesMonocytesMonocytes (%)(%)(%)(%) 7.737.737.737.73 aaaa

±±±±0.470.470.470.47
5.55.55.55.5 dddd

±±±±0.570.570.570.57
5.875.875.875.87 cccc

±±±±0.40.40.40.4
6.576.576.576.57 bbbb

±±±±0.340.340.340.34
5.575.575.575.57cdcdcdcd

±±±±0.290.290.290.29
5.45.45.45.4 dddd

±±±±0.440.440.440.44 ٭٭٭٭٭٭٭٭٭٭٭٭51515151

GranulocytesGranulocytesGranulocytesGranulocytes (%)(%)(%)(%) 48.9748.9748.9748.97cccc

±±±±2.422.422.422.42
58.9358.9358.9358.93aaaa

±±±±1.851.851.851.85
54.1754.1754.1754.17bbbb

±±±±3.793.793.793.79
46.7546.7546.7546.75dddd

±±±±1.151.151.151.15
53.5553.5553.5553.55bbbb

±±±±2.022.022.022.02
52.4252.4252.4252.42bbbb

±±±±1.521.521.521.52 49.549.549.549.5 ٭٭٭٭٭٭٭٭٭٭٭٭
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FigureFigureFigureFigure (7(7(7(7 a):a):a):a): EffectEffectEffectEffect ofofofof GPGGPGGPGGPG andandandand GPGGPGGPGGPG plusplusplusplus CIDRCIDRCIDRCIDR protocolsprotocolsprotocolsprotocols
onononon WBCsWBCsWBCsWBCs countcountcountcount (number(number(number(number××××101010109999/L)/L)/L)/L) ofofofof healthyhealthyhealthyhealthy andandandand
FasciolaFasciolaFasciolaFasciola infectedinfectedinfectedinfected buffalo-cowsbuffalo-cowsbuffalo-cowsbuffalo-cows blood.blood.blood.blood.

0000

10101010

20202020

30303030

40404040

50505050

60606060

ControlControlControlControl GPGGPGGPGGPG GPG + CIDRGPG + CIDRGPG + CIDRGPG + CIDR

GroupsGroupsGroupsGroups

L
ym

ph
oc

yt
es

 (%
)

L
ym

ph
oc

yt
es

 (%
)

L
ym

ph
oc

yt
es

 (%
)

L
ym

ph
oc

yt
es

 (%
)

Healthy AnimalsHealthy AnimalsHealthy AnimalsHealthy Animals Infected AnimalsInfected AnimalsInfected AnimalsInfected Animals

FigureFigureFigureFigure (7(7(7(7 b):b):b):b): EffectEffectEffectEffect ofofofof GPGGPGGPGGPG andandandand GPGGPGGPGGPG plusplusplusplus CIDRCIDRCIDRCIDR protocolsprotocolsprotocolsprotocols
onononon LymphocyteLymphocyteLymphocyteLymphocyte percentagepercentagepercentagepercentage (%)(%)(%)(%) ofofofof healthyhealthyhealthyhealthy andandandand
FasciolaFasciolaFasciolaFasciola infectedinfectedinfectedinfected buffalo-cowsbuffalo-cowsbuffalo-cowsbuffalo-cows bloodbloodbloodblood.
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FigureFigureFigureFigure (7(7(7(7 c):c):c):c): EffectEffectEffectEffect ofofofof GPGGPGGPGGPG andandandand GPGGPGGPGGPG plusplusplusplus CIDRCIDRCIDRCIDR protocolsprotocolsprotocolsprotocols
onononon MonocyteMonocyteMonocyteMonocyte percentagepercentagepercentagepercentage (%)(%)(%)(%) ofofofof healthyhealthyhealthyhealthy andandandand
FasciolaFasciolaFasciolaFasciola infectedinfectedinfectedinfected buffalo-cowsbuffalo-cowsbuffalo-cowsbuffalo-cows blood.blood.blood.blood.

0000

10101010

20202020

30303030

40404040

50505050

60606060

70707070

ControlControlControlControl GPGGPGGPGGPG GPG + CIDRGPG + CIDRGPG + CIDRGPG + CIDR

GroupsGroupsGroupsGroups

G
ra

nu
oc

yt
es

 (%
)

G
ra

nu
oc

yt
es

 (%
)

G
ra

nu
oc

yt
es

 (%
)

G
ra

nu
oc

yt
es

 (%
)

Healthy AnimalsHealthy AnimalsHealthy AnimalsHealthy Animals Infected AnimalsInfected AnimalsInfected AnimalsInfected Animals

FigureFigureFigureFigure (7(7(7(7 d):d):d):d): EffectEffectEffectEffect ofofofof GPGGPGGPGGPG andandandand GPGGPGGPGGPG plusplusplusplus CIDRCIDRCIDRCIDR protocolsprotocolsprotocolsprotocols onononon
GranulocyteGranulocyteGranulocyteGranulocyte percentagepercentagepercentagepercentage (%)(%)(%)(%) ofofofof healthyhealthyhealthyhealthy andandandand
FasciolaFasciolaFasciolaFasciola infectedinfectedinfectedinfected buffalo-cowsbuffalo-cowsbuffalo-cowsbuffalo-cows blood.blood.blood.blood.
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3.3.3.3. BiochemicalBiochemicalBiochemicalBiochemical parameters:parameters:parameters:parameters:

A.A.A.A. EffectEffectEffectEffect ofofofof GPGGPGGPGGPG andandandand GPGGPGGPGGPG plusplusplusplus CIDRCIDRCIDRCIDR protocolsprotocolsprotocolsprotocols onononon ALT,ALT,ALT,ALT, AST,AST,AST,AST,

ALP,ALP,ALP,ALP, GlucoseGlucoseGlucoseGlucose andandandand BilirubinBilirubinBilirubinBilirubin concentrationsconcentrationsconcentrationsconcentrations ofofofof healthyhealthyhealthyhealthy andandandand

FasciolaFasciolaFasciolaFasciola infectedinfectedinfectedinfectedbuffalo-cowsbuffalo-cowsbuffalo-cowsbuffalo-cows serum:serum:serum:serum:

Data present in table (8) and figure (8 a), (8 b) and (8 c) indicated

that there were significant variations at P < 0.001 between the six groups.

ALT concentrations were raised significantly in infected animals

(52.9(52.9(52.9(52.9±±±±1.971.971.971.97 units/ml)units/ml)units/ml)units/ml) than the healthy animals (42.5(42.5(42.5(42.5 ±±±± 0.990.990.990.99 units/ml)units/ml)units/ml)units/ml).

ALT level was elevated significantly in infected animals treated with

GPG protocol (46.4(46.4(46.4(46.4 ±±±± 2.32.32.32.3 units/ml)units/ml)units/ml)units/ml) than the healthy ones receiving the

same treatments (44.57(44.57(44.57(44.57 ±±±± 1.491.491.491.49 units/ml)units/ml)units/ml)units/ml). There was a significant

decrease in ALT concentrations of the infected animals treated with GPG

plus CIDR protocol (44.65(44.65(44.65(44.65 ±±±± 2.152.152.152.15 units/ml)units/ml)units/ml)units/ml) compared to the healthy ones

treated with the same protocol (62.14(62.14(62.14(62.14 ±±±± 1.831.831.831.83 units/ml)units/ml)units/ml)units/ml). AST

concentrations were increased significantly in infected animals (60.5(60.5(60.5(60.5 ±±±±

1.771.771.771.77 units/ml)units/ml)units/ml)units/ml) than the healthy animals (54.57(54.57(54.57(54.57 ±±±± 0.450.450.450.45 units/ml)units/ml)units/ml)units/ml). AST

level tended to decrease significantly in the infected group treated with

GPG protocol (54.5(54.5(54.5(54.5±±±±2.142.142.142.14 units/ml)units/ml)units/ml)units/ml) than the healthy one treated with

GPG protocol (63.11(63.11(63.11(63.11±±±±1.11.11.11.1 units/ml)units/ml)units/ml)units/ml). AST level increased significantly in

the infected group treated with GPG plus CIDR protocol (67.05(67.05(67.05(67.05 ±±±± 1.391.391.391.39

units/ml)units/ml)units/ml)units/ml) than the healthy one treated with the same protocol (60.5(60.5(60.5(60.5 ±±±± 1.771.771.771.77

units/ml)units/ml)units/ml)units/ml). ALP concentrations were decreased significantly in the

infected (85.49(85.49(85.49(85.49±±±±4.464.464.464.46 units/L)units/L)units/L)units/L) than the healthy animals (181.12(181.12(181.12(181.12±±±±5.585.585.585.58

units/L)units/L)units/L)units/L). On the other hand, ALP level tended to increase significantly in

the infected group treated with GPG protocol (197.9(197.9(197.9(197.9±±±±0.550.550.550.55 units/L)units/L)units/L)units/L) than

the healthy one treated with the same protocol (162.27(162.27(162.27(162.27±±±±0.80.80.80.8 units/L)units/L)units/L)units/L).

There was a significant decrease in ALP concentrations in the infected

animals treated with GPG plus CIDR protocol (108.29(108.29(108.29(108.29±±±±3.233.233.233.23 units/L)units/L)units/L)units/L)
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compared to the healthy ones treated with the same protocol

(115.33(115.33(115.33(115.33±±±±2.542.542.542.54 units/L)units/L)units/L)units/L).

It was clear from table (8) and figure (8 d) that there was a

significant difference in glucose concentrations between the six groups.

A significant decrease was found in glucose concentrations in the infected

animals (33.72(33.72(33.72(33.72 ±±±± 1.021.021.021.02 mg/dl)mg/dl)mg/dl)mg/dl) than the healthy ones (41.6(41.6(41.6(41.6 ±±±± 0.990.990.990.99 mg/dl).mg/dl).mg/dl).mg/dl).

Glucose concentrations were increased significantly in the infected

compared to the healthy animals injected with GPG protocol (45.2145.2145.2145.21 ±±±±

1.241.241.241.24 and 41.2941.2941.2941.29 ±±±± 0.830.830.830.83 mg/dlmg/dlmg/dlmg/dl, respectively) and GPG plus CIDR protocol

(39.2439.2439.2439.24 ±±±± 4.144.144.144.14 and 36.3836.3836.3836.38 ±±±± 0.710.710.710.71 mg/dlmg/dlmg/dlmg/dl, respectively).

Total and direct bilirubin concentrations present in table (8) and

figure (8 e) and (8 f) indicated that there were significant variations

(P<0.001) between the six groups. Total bilirubin was increased

significantly in the infected (2.38(2.38(2.38(2.38±±±±0.040.040.040.04 mg/dl)mg/dl)mg/dl)mg/dl) compared to the healthy

group (2.3(2.3(2.3(2.3±±±±0.050.050.050.05 mg/dl).mg/dl).mg/dl).mg/dl). On the other hand, there was a significant

decrease in total bilirubin levels in the infected animals injected with

GPG protocol (2.44(2.44(2.44(2.44±±±±0.030.030.030.03 mg/mg/mg/mg/ dl)dl)dl)dl) than the healthy animals injected with

the same protocol (2.52(2.52(2.52(2.52±±±±0.070.070.070.07 mg/dl).mg/dl).mg/dl).mg/dl). A significant increase was recorded

in the total bilirubin concentration of the infected animals treated with

GPG plus CIDR protocol (2.81(2.81(2.81(2.81±±±±0.090.090.090.09 mg/dl)mg/dl)mg/dl)mg/dl) compared to healthy ones

receiving the same treatment (2.47(2.47(2.47(2.47 ±±±± 0.010.010.010.01 mg/dl).mg/dl).mg/dl).mg/dl). Direct bilirubin

concentration was increased significantly in the infected group

(1.14(1.14(1.14(1.14±±±±0.03mg/dl)0.03mg/dl)0.03mg/dl)0.03mg/dl) compared to the healthy one (1.06(1.06(1.06(1.06±±±±0.050.050.050.05 mg/dl).mg/dl).mg/dl).mg/dl). There

was a significant decrease in direct bilirubin levels in the infected animals

injected with GPG protocol (1.18(1.18(1.18(1.18±±±±0.030.030.030.03 mg/dl)mg/dl)mg/dl)mg/dl) than the healthy animals

injected with the same protocol (1.75(1.75(1.75(1.75±±±±0.040.040.040.04 mg/dl)mg/dl)mg/dl)mg/dl). There was a

significant increase in the direct bilirubin concentration of the infected
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TableTableTableTable (8):(8):(8):(8): EffectEffectEffectEffect ofofofof GPGGPGGPGGPG andandandand GPGGPGGPGGPG plusplusplusplus CIDRCIDRCIDRCIDR protocolsprotocolsprotocolsprotocols onononon ALTALTALTALT (units/ml),(units/ml),(units/ml),(units/ml), ASTASTASTAST (units/ml),(units/ml),(units/ml),(units/ml), ALPALPALPALP (units/L),(units/L),(units/L),(units/L), GlucoseGlucoseGlucoseGlucose
(mg/dl)(mg/dl)(mg/dl)(mg/dl) andandandand bilirubinbilirubinbilirubinbilirubin (mg/dl)(mg/dl)(mg/dl)(mg/dl) concentrationsconcentrationsconcentrationsconcentrations ofofofof healthyhealthyhealthyhealthy andandandand FasciolaFasciolaFasciolaFasciola infectedinfectedinfectedinfected buffalo-cowsbuffalo-cowsbuffalo-cowsbuffalo-cows serum.serum.serum.serum.

All data expressed as Mean ± SD.
٭٭٭ Significant differences at P < 0.001.
Means followed by different letters indicated significance but same letters indicated no significance.

GroupsGroupsGroupsGroups

ParameterParameterParameterParameter

HealthyHealthyHealthyHealthy AnimalsAnimalsAnimalsAnimals InfectedInfectedInfectedInfected AnimalsAnimalsAnimalsAnimals
F-F-F-F- ValueValueValueValue

GroupGroupGroupGroup 1111 GroupGroupGroupGroup 2222 GroupGroupGroupGroup 3333 GroupGroupGroupGroup 4444 GroupGroupGroupGroup 5555 GroupGroupGroupGroup 6666

ALTALTALTALT (units/ml)(units/ml)(units/ml)(units/ml) 42.542.542.542.5 eeee

±±±±0.990.990.990.99
44.5744.5744.5744.57 dddd

±±±±1.491.491.491.49
62.1462.1462.1462.14 aaaa

±±±±1.831.831.831.83
52.952.952.952.9 bbbb

±±±±1.971.971.971.97
46.446.446.446.4 cccc

±±±±2.32.32.32.3
44.6544.6544.6544.65 dddd

±±±±2.152.152.152.15 298.79298.79298.79298.79 ٭٭٭٭٭٭٭٭٭٭٭٭

ASTASTASTAST (units/ml)(units/ml)(units/ml)(units/ml) 54.5754.5754.5754.57 eeee

±±±±0.450.450.450.45
63.1163.1163.1163.11 bbbb

±±±±1.11.11.11.1
58.3658.3658.3658.36 dddd

±±±±1.31.31.31.3
60.560.560.560.5 cccc

±±±±1.771.771.771.77
54.554.554.554.5 eeee

±±±±2.142.142.142.14
67.0567.0567.0567.05 aaaa

±±±±1.391.391.391.39 197.93197.93197.93197.93 ٭٭٭٭٭٭٭٭٭٭٭٭

ALPALPALPALP (units/L)(units/L)(units/L)(units/L) 181.12181.12181.12181.12 bbbb

±±±±5.585.585.585.58
162.27162.27162.27162.27 cccc

±±±±0.80.80.80.8
115.33115.33115.33115.33 dddd

±±±±2.542.542.542.54
85.4985.4985.4985.49 ffff

±±±±4.464.464.464.46
197.9197.9197.9197.9 aaaa

±±±±0.550.550.550.55
108.29108.29108.29108.29 eeee

±±±±3.233.233.233.23 2522.932522.932522.932522.93 ٭٭٭٭٭٭٭٭٭٭٭٭

GlucoseGlucoseGlucoseGlucose (mg/dl)(mg/dl)(mg/dl)(mg/dl) 41.641.641.641.6 bbbb

±±±±0.990.990.990.99
41.2941.2941.2941.29 bbbb

±±±±0.830.830.830.83
36.3836.3836.3836.38 dddd

±±±±0.710.710.710.71
33.7233.7233.7233.72 eeee

±±±±1.021.021.021.02
45.2145.2145.2145.21 aaaa

±±±±1.241.241.241.24
39.2439.2439.2439.24 cccc

±±±±4.144.144.144.14 ٭٭٭٭٭٭٭٭٭٭٭٭40.0140.0140.0140.01

TotalTotalTotalTotal BilirubinBilirubinBilirubinBilirubin
(mg/dl)(mg/dl)(mg/dl)(mg/dl)

2.32.32.32.3 eeee

±±±±0.050.050.050.05
2.522.522.522.52 bbbb

±±±±0.070.070.070.07
2.472.472.472.47 bcbcbcbc

±±±±0.010.010.010.01
2.382.382.382.38 dddd

±±±±0.040.040.040.04
2.442.442.442.44 cccc

±±±±0.030.030.030.03
2.812.812.812.81 aaaa

±±±±0.090.090.090.09 147.15147.15147.15147.15 ٭٭٭٭٭٭٭٭٭٭٭٭

DirectDirectDirectDirect BilirubinBilirubinBilirubinBilirubin
(mg/dl)(mg/dl)(mg/dl)(mg/dl)

1.061.061.061.06 ffff

±±±±0.050.050.050.05
1.751.751.751.75 bbbb

±±±±0.040.040.040.04
1.471.471.471.47 cccc

±±±±0.020.020.020.02
1.141.141.141.14 eeee

±±±±0.030.030.030.03
1.181.181.181.18 dddd

±±±±0.030.030.030.03
1.841.841.841.84 aaaa

±±±±0.070.070.070.07 736.7736.7736.7736.7 ٭٭٭٭٭٭٭٭٭٭٭٭
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FigureFigureFigureFigure (8(8(8(8 a):a):a):a): EffectEffectEffectEffect ofofofof GPGGPGGPGGPG andandandand GPGGPGGPGGPG plusplusplusplus CIDRCIDRCIDRCIDR protocolsprotocolsprotocolsprotocols
onononon ALTALTALTALT concentrationsconcentrationsconcentrationsconcentrations (units/ml)(units/ml)(units/ml)(units/ml) ofofofof healthyhealthyhealthyhealthy
andandandand FasciolaFasciolaFasciolaFasciola infectedinfectedinfectedinfected buffalo-cowsbuffalo-cowsbuffalo-cowsbuffalo-cows serum.serum.serum.serum.
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FigureFigureFigureFigure (8(8(8(8 b):b):b):b): EffectEffectEffectEffect ofofofof GPGGPGGPGGPG andandandand GPGGPGGPGGPG plusplusplusplus CIDRCIDRCIDRCIDR protocolsprotocolsprotocolsprotocols
onononon ASTASTASTAST concentrationsconcentrationsconcentrationsconcentrations (units/ml)(units/ml)(units/ml)(units/ml) ofofofof healthyhealthyhealthyhealthy
andandandand FasciolaFasciolaFasciolaFasciola infectedinfectedinfectedinfected buffalo-cowsbuffalo-cowsbuffalo-cowsbuffalo-cows serum.serum.serum.serum.
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FigureFigureFigureFigure (8(8(8(8 c):c):c):c): EffectEffectEffectEffect ofofofof GPGGPGGPGGPG andandandand GPGGPGGPGGPG plusplusplusplus CIDRCIDRCIDRCIDR protocolsprotocolsprotocolsprotocols
onononon ALPALPALPALP concentrationsconcentrationsconcentrationsconcentrations (units/L)(units/L)(units/L)(units/L) ofofofof healthyhealthyhealthyhealthy
andandandand FasciolaFasciolaFasciolaFasciola infectedinfectedinfectedinfected buffalo-cowsbuffalo-cowsbuffalo-cowsbuffalo-cows serum.serum.serum.serum.
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FigureFigureFigureFigure (8(8(8(8 d):d):d):d): EffectEffectEffectEffect ofofofof GPGGPGGPGGPG andandandand GPGGPGGPGGPG plusplusplusplus CIDRCIDRCIDRCIDR protocolsprotocolsprotocolsprotocols
onononon GlucoseGlucoseGlucoseGlucose concentrationconcentrationconcentrationconcentration (units/ml)(units/ml)(units/ml)(units/ml) ofofofof healthyhealthyhealthyhealthy
andandandand FasciolaFasciolaFasciolaFasciola infectedinfectedinfectedinfected buffalo-cowsbuffalo-cowsbuffalo-cowsbuffalo-cows serum.serum.serum.serum.
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animals treated with GPG plus CIDR protocol (1.84(1.84(1.84(1.84±±±±0.07mg/dl)0.07mg/dl)0.07mg/dl)0.07mg/dl) than the

healthy ones receiving the same treatment (1.47(1.47(1.47(1.47±±±±0.02mg/dl).0.02mg/dl).0.02mg/dl).0.02mg/dl).

B.B.B.B. EffectEffectEffectEffect ofofofof GPGGPGGPGGPG andandandand GPGGPGGPGGPG plusplusplusplus CIDRCIDRCIDRCIDR protocolsprotocolsprotocolsprotocols onononon proteinproteinproteinprotein

concentrationsconcentrationsconcentrationsconcentrations ofofofof healthyhealthyhealthyhealthy andandandand FasciolaFasciolaFasciolaFasciola infectedinfectedinfectedinfected buffalo-cowsbuffalo-cowsbuffalo-cowsbuffalo-cows

serum:serum:serum:serum:

As recorded in table (9) and figure (9 a), (9 b), (9 c) and (9 d) there

was a significant difference in protein concentrations between the six

experimental groups. There was a significant increase in the total protein

concentrations in the infected animals (5.95(5.95(5.95(5.95±±±±0.010.010.010.01 g/dl)g/dl)g/dl)g/dl) than the healthy

animals (5.18(5.18(5.18(5.18±±±±0.110.110.110.11 g/dl)g/dl)g/dl)g/dl). Total protein showed a significant increase in

its concentration in the infected group treated with GPG protocol

(6.59(6.59(6.59(6.59±±±±0.040.040.040.04 g/dl)g/dl)g/dl)g/dl) than the healthy group treated with the same protocol

(6.11(6.11(6.11(6.11±±±±0.050.050.050.05 g/dl)g/dl)g/dl)g/dl). Total protein showed a significant increase in its

concentration in the infected buffalo-cows treated with GPG plus CIDR

protocol (6.35(6.35(6.35(6.35±±±±0.070.070.070.07 g/dl)g/dl)g/dl)g/dl) than the healthy ones receiving the same

hormonal treatments (6.00(6.00(6.00(6.00±±±±0.360.360.360.36 g/dl)g/dl)g/dl)g/dl). There was a significant increase in

the globulin concentrations in the infected animals than the healthy

animals(3.31(3.31(3.31(3.31±±±±0.070.070.070.07 and 2.12.12.12.1±±±±0.090.090.090.09 g/dl,g/dl,g/dl,g/dl, respectively)))). Also, globulin

concentration showed a significant increase in the infected group treated

with GPG protocol (2.27(2.27(2.27(2.27±±±±0.30.30.30.3 g/dl)g/dl)g/dl)g/dl) than the healthy group treated with the

same protocol (1.61(1.61(1.61(1.61±±±±0.10.10.10.1 g/dl)g/dl)g/dl)g/dl). Globulin level showed a significant

increase in the infected buffalo-cows treated with GPG plus CIDR

protocol (2.84(2.84(2.84(2.84±±±±0.250.250.250.25 g/dl)g/dl)g/dl)g/dl) compared to the healthy ones receiving the

same hormonal treatments (2.61(2.61(2.61(2.61±±±±0.360.360.360.36 g/dl)g/dl)g/dl)g/dl). Albumin concentration

decreased significantly in the infected group (2.64(2.64(2.64(2.64±±±±0.060.060.060.06 g/dl)g/dl)g/dl)g/dl) than the

healthy group (3.7(3.7(3.7(3.7±±±±0.040.040.040.04 g/dl)g/dl)g/dl)g/dl). Also, it was decreased significantly in the

infected group treated with GPG protocol (4.32(4.32(4.32(4.32±±±±0.270.270.270.27 g/dl)g/dl)g/dl)g/dl) than the

healthy one receiving the same treatments (4.49(4.49(4.49(4.49±±±±0.060.060.060.06 g/dl)g/dl)g/dl)g/dl).
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TableTableTableTable (9):(9):(9):(9): EffectEffectEffectEffect ofofofof GPGGPGGPGGPG andandandand GPGGPGGPGGPG plusplusplusplus CIDRCIDRCIDRCIDR protocolsprotocolsprotocolsprotocols onononon proteinproteinproteinprotein (g/dl)(g/dl)(g/dl)(g/dl) andandandand glucoseglucoseglucoseglucose (mg/dl)(mg/dl)(mg/dl)(mg/dl) concentrationsconcentrationsconcentrationsconcentrations ofofofof
healthyhealthyhealthyhealthy andandandand FasciolaFasciolaFasciolaFasciola infectedinfectedinfectedinfected buffalo-cowsbuffalo-cowsbuffalo-cowsbuffalo-cows serum.serum.serum.serum.

All data expressed as Mean ± SD.
٭٭٭ Significant differences at P < 0.001.
Means followed by different letters indicated significance but same letters indicated no significance.

GroupsGroupsGroupsGroups

ParameterParameterParameterParameter

HealthyHealthyHealthyHealthy AnimalsAnimalsAnimalsAnimals InfectedInfectedInfectedInfected AnimalsAnimalsAnimalsAnimals
F-F-F-F- ValueValueValueValue

GroupGroupGroupGroup 1111 GroupGroupGroupGroup 2222 GroupGroupGroupGroup 3333 GroupGroupGroupGroup 4444 GroupGroupGroupGroup 5555 GroupGroupGroupGroup 6666

TotalTotalTotalTotal ProteinProteinProteinProtein (g/dl)(g/dl)(g/dl)(g/dl) 5.815.815.815.81 dddd

±±±±0.110.110.110.11
6.116.116.116.11 cccc

±±±±0.050.050.050.05
6.006.006.006.00 cccc

±±±±0.360.360.360.36
5.955.955.955.95 cdcdcdcd

±±±±0.010.010.010.01
6.596.596.596.59 aaaa

±±±±0.040.040.040.04
6.356.356.356.35 bbbb

±±±±0.070.070.070.07 ٭٭٭٭٭٭٭٭٭٭٭٭29.3329.3329.3329.33

AlbuminAlbuminAlbuminAlbumin (g/dl)(g/dl)(g/dl)(g/dl) 3.73.73.73.7 cccc

±±±±0.040.040.040.04
4.494.494.494.49 aaaa

±±±±0.060.060.060.06
3.413.413.413.41 dddd

±±±±0.150.150.150.15
2.642.642.642.64 eeee

±±±±0.060.060.060.06
4.324.324.324.32 bbbb

±±±±0.270.270.270.27
3.513.513.513.51 dddd

±±±±0.230.230.230.23 161.31161.31161.31161.31 ٭٭٭٭٭٭٭٭٭٭٭٭

GlobulinGlobulinGlobulinGlobulin (g/dl)(g/dl)(g/dl)(g/dl) 2.12.12.12.1 dddd

±±±±0.090.090.090.09
1.611.611.611.61 eeee

±±±±0.100.100.100.10
2.612.612.612.61 cccc

±±±±0.360.360.360.36
3.313.313.313.31 aaaa

±±±±0.070.070.070.07
2.272.272.272.27 dddd

±±±±0.300.300.300.30
2.842.842.842.84 bbbb

±±±±0.250.250.250.25 61.4461.4461.4461.44 ٭٭٭٭٭٭٭٭٭٭٭٭

Albumin/Albumin/Albumin/Albumin/ GlobulinGlobulinGlobulinGlobulin
(A/G(A/G(A/G(A/G Ratio)Ratio)Ratio)Ratio)

1.761.761.761.76 cccc

±±±±0.080.080.080.08
2.82.82.82.8 aaaa

±±±±0.200.200.200.20
1.371.371.371.37 dddd

±±±±0.220.220.220.22
0.390.390.390.39 eeee

±±±±0.020.020.020.02
1.951.951.951.95 bbbb

±±±±0.420.420.420.42
1.251.251.251.25 dddd

±±±±0.190.190.190.19 130.87130.87130.87130.87 ٭٭٭٭٭٭٭٭٭٭٭٭



Results

66

0000

1111

2222

3333

4444

5555

6666

7777

8888

ControlControlControlControl GPGGPGGPGGPG GPG + CIDRGPG + CIDRGPG + CIDRGPG + CIDR

GroupsGroupsGroupsGroups

T
ot

al
 P

ro
te

in
 C

on
ce

nt
ra

tio
n

T
ot

al
 P

ro
te

in
 C

on
ce

nt
ra

tio
n

T
ot

al
 P

ro
te

in
 C

on
ce

nt
ra

tio
n

T
ot

al
 P

ro
te

in
 C

on
ce

nt
ra

tio
n

(g
/d

l)
(g

/d
l)

(g
/d

l)
(g

/d
l)

Healthy AnimalsHealthy AnimalsHealthy AnimalsHealthy Animals Infected AnimalsInfected AnimalsInfected AnimalsInfected Animals

FigureFigureFigureFigure (9(9(9(9 a):a):a):a): EffectEffectEffectEffect ofofofof GPGGPGGPGGPG andandandand GPGGPGGPGGPG plusplusplusplus CIDRCIDRCIDRCIDR protocolsprotocolsprotocolsprotocols onononon
TotalTotalTotalTotal proteinproteinproteinprotein concentrationsconcentrationsconcentrationsconcentrations (g/dl)(g/dl)(g/dl)(g/dl) ofofofof healthyhealthyhealthyhealthy andandandand
FasciolaFasciolaFasciolaFasciola infectedinfectedinfectedinfected buffalo-cowsbuffalo-cowsbuffalo-cowsbuffalo-cows serum.serum.serum.serum.
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FigureFigureFigureFigure (9(9(9(9 b):b):b):b): EffectEffectEffectEffect ofofofof GPGGPGGPGGPG andandandand GPGGPGGPGGPG plusplusplusplus CIDRCIDRCIDRCIDR protocolsprotocolsprotocolsprotocols onononon
AlbuminAlbuminAlbuminAlbumin concentrationsconcentrationsconcentrationsconcentrations (g/dl)(g/dl)(g/dl)(g/dl) ofofofof healthyhealthyhealthyhealthy andandandand
FasciolaFasciolaFasciolaFasciola infectedinfectedinfectedinfected buffalo-cowsbuffalo-cowsbuffalo-cowsbuffalo-cows serum.serum.serum.serum.
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FigureFigureFigureFigure (9(9(9(9 c):c):c):c): EffectEffectEffectEffect ofofofof GPGGPGGPGGPG andandandand GPGGPGGPGGPG plusplusplusplus CIDRCIDRCIDRCIDR protocolsprotocolsprotocolsprotocols onononon
GlobulinGlobulinGlobulinGlobulin concentrationsconcentrationsconcentrationsconcentrations (g/dl)(g/dl)(g/dl)(g/dl) ofofofof healthyhealthyhealthyhealthy andandandand
FasciolaFasciolaFasciolaFasciola infectedinfectedinfectedinfected buffalo-cowsbuffalo-cowsbuffalo-cowsbuffalo-cows serum.serum.serum.serum.
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FigureFigureFigureFigure (9(9(9(9 d):d):d):d): EffectEffectEffectEffect ofofofof GPGGPGGPGGPG andandandand GPGGPGGPGGPG plusplusplusplus CIDRCIDRCIDRCIDR protocolsprotocolsprotocolsprotocols onononon
A/GA/GA/GA/G ratioratioratioratio ofofofof healthyhealthyhealthyhealthy andandandand FasciolaFasciolaFasciolaFasciola infectedinfectedinfectedinfected
buffalo-cowsbuffalo-cowsbuffalo-cowsbuffalo-cows serum.serum.serum.serum.
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Albumin concentrations didn't show any significance differences between

infected and healthy animals treated with GPG plus CIDR protocol. A/G

ratio was altered every time there were a change in albumin and globulin

concentrations. It was decreased significantly in the infected group

(0.39(0.39(0.39(0.39±±±±0.02)0.02)0.02)0.02) than the healthy group (1.76(1.76(1.76(1.76±±±±0.08)0.08)0.08)0.08). A/G ratio decreased

significantly in the infected group treated with GPG protocol (1.95(1.95(1.95(1.95±±±±0.42)0.42)0.42)0.42)

than the healthy one treated with the same protocol (2.8(2.8(2.8(2.8±±±±0.2)0.2)0.2)0.2). A/G ratio

didn't show any significance differences between infected and healthy

animals treated with GPG plus CIDR protocol.

4.4.4.4. MineralMineralMineralMineral Concentrations:Concentrations:Concentrations:Concentrations:

EffectEffectEffectEffect ofofofof GPGGPGGPGGPG andandandand GPGGPGGPGGPG plusplusplusplus CIDRCIDRCIDRCIDR protocolsprotocolsprotocolsprotocols onononon mineralmineralmineralmineral

concentrationsconcentrationsconcentrationsconcentrations ofofofof healthyhealthyhealthyhealthy andandandandFasciolaFasciolaFasciolaFasciola infectedinfectedinfectedinfectedbuffalo-cows:buffalo-cows:buffalo-cows:buffalo-cows:

Data detected in table (10) and figure (10 a), (10 b), (10 c) and (10

d) showed that there were significant differences at P<0.001 in iron,

copper and phosphorus concentrations between the six groups.

Nevertheless, differences in calcium concentration between groups were

statistically non significant. A significant decrease in iron concentrations

was detected in the infected animals (111.23(111.23(111.23(111.23 ±±±± 8.268.268.268.26 μμμμg/dl)g/dl)g/dl)g/dl) compared to

the healthy ones (135.95(135.95(135.95(135.95±±±±6.896.896.896.89 μμμμg/dl).g/dl).g/dl).g/dl). Also, there was a significant

decrease in iron concentrations in the infected than the healthy group

treated with GPG protocol (105.51(105.51(105.51(105.51 ±±±± 0.970.970.970.97 and 122.71122.71122.71122.71 ±±±± 4.854.854.854.85 μμμμg/dlg/dlg/dlg/dl,

respectively)))) and GPG plus CIDR protocol (116.14(116.14(116.14(116.14 ±±±± 3.293.293.293.29 μμμμg/dlg/dlg/dlg/dl and

120.92120.92120.92120.92 ±±±± 4.664.664.664.66 μμμμg/dlg/dlg/dlg/dl, respectively).).).). There was significant decrease in

phosphorus concentrations of the infected animals (5.39(5.39(5.39(5.39 ±±±± 0.010.010.010.01 mg/dl)mg/dl)mg/dl)mg/dl)

than the healthy animals (5.83(5.83(5.83(5.83 ±±±±0.04mg/dl)0.04mg/dl)0.04mg/dl)0.04mg/dl). A significant increase in

phosphorus concentrations was detected in the infected compared to the

healthy group treated with GPG protocol (6.95(6.95(6.95(6.95 ±±±± 0.760.760.760.76 and 6.066.066.066.06 ±±±± 0.070.070.070.07

mg/dlmg/dlmg/dlmg/dl, respectively).).).).



Results

69

TableTableTableTable (10):(10):(10):(10): EffectEffectEffectEffect ofofofof GPGGPGGPGGPG andandandand GPGGPGGPGGPG plusplusplusplus CIDRCIDRCIDRCIDR protocolsprotocolsprotocolsprotocols onononon mineralmineralmineralmineral concentrationsconcentrationsconcentrationsconcentrations ofofofof healthyhealthyhealthyhealthy andandandand FasciolaFasciolaFasciolaFasciola infectedinfectedinfectedinfected
buffalo-cows.buffalo-cows.buffalo-cows.buffalo-cows.

All data expressed as Mean ± SD.
٭٭٭ Significant differences at P < 0.001.
N.S.: Non Significant.
Means followed by different letters indicated significance but same letters indicated no significance.

GroupsGroupsGroupsGroups

ParameterParameterParameterParameter

HealthyHealthyHealthyHealthy AnimalsAnimalsAnimalsAnimals InfectedInfectedInfectedInfected AnimalsAnimalsAnimalsAnimals
F-F-F-F- ValueValueValueValue

GroupGroupGroupGroup 1111 GroupGroupGroupGroup 2222 GroupGroupGroupGroup 3333 GroupGroupGroupGroup 4444 GroupGroupGroupGroup 5555 GroupGroupGroupGroup 6666

IronIronIronIron ((((μμμμg/dl)g/dl)g/dl)g/dl) 135.95135.95135.95135.95 aaaa

±±±±6.896.896.896.89
122.71122.71122.71122.71bbbb

±±±±4.854.854.854.85
120.92120.92120.92120.92bcbcbcbc

±±±±4.664.664.664.66
111.23111.23111.23111.23dddd

±±±±8.268.268.268.26
105.51105.51105.51105.51eeee

±±±±0.970.970.970.97
116.14116.14116.14116.14cdcdcdcd

±±±±3.293.293.293.29 ٭٭٭٭٭٭٭٭٭٭٭٭30.3330.3330.3330.33

CopperCopperCopperCopper ((((μμμμg/dl)g/dl)g/dl)g/dl) 66.3466.3466.3466.34 bbbb

±±±±2.472.472.472.47
77.3677.3677.3677.36 aaaa

±±±±2.732.732.732.73
43.2943.2943.2943.29 dddd

±±±±3.513.513.513.51
51.1451.1451.1451.14 cccc

±±±±8.948.948.948.94
74.2574.2574.2574.25 aaaa

±±±±2.982.982.982.98
38.0338.0338.0338.03 dddd

±±±±5.175.175.175.17 69.7969.7969.7969.79 ٭٭٭٭٭٭٭٭٭٭٭٭

PhosphorusPhosphorusPhosphorusPhosphorus
(mg/dl)(mg/dl)(mg/dl)(mg/dl)

5.835.835.835.83 bbbb

±±±±0.040.040.040.04
6.066.066.066.06 bbbb

±±±±0.070.070.070.07
5.845.845.845.84 bbbb

±±±±0.30.30.30.3
5.395.395.395.39 cccc

±±±±0.010.010.010.01
6.956.956.956.95 aaaa

±±±±0.760.760.760.76
5.495.495.495.49 cccc

±±±±0.150.150.150.15 ٭٭٭٭٭٭٭٭٭٭٭٭25.8525.8525.8525.85

CalciumCalciumCalciumCalcium (mg/dl(mg/dl(mg/dl(mg/dl)))) 10.0710.0710.0710.07
±±±±0.310.310.310.31

9.669.669.669.66
±±±±0.480.480.480.48

9.569.569.569.56
±±±±0.440.440.440.44

9.619.619.619.61
±±±±0.430.430.430.43

9.459.459.459.45
±±±±0.190.190.190.19

9.399.399.399.39
±±±±0.440.440.440.44 1.501.501.501.50 N.S.N.S.N.S.N.S.
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FigureFigureFigureFigure (10(10(10(10 a):a):a):a): EffectEffectEffectEffect ofofofof GPGGPGGPGGPG andandandand GPGGPGGPGGPG plusplusplusplus CIDRCIDRCIDRCIDR protocolsprotocolsprotocolsprotocols onononon
IronIronIronIron concentrationsconcentrationsconcentrationsconcentrations ((((μμμμg/dl)g/dl)g/dl)g/dl) ofofofof healthyhealthyhealthyhealthy andandandand FasciolaFasciolaFasciolaFasciola
infectedinfectedinfectedinfected buffalo-cowsbuffalo-cowsbuffalo-cowsbuffalo-cows serum.serum.serum.serum.
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FigureFigureFigureFigure (10(10(10(10 b):b):b):b): EffectEffectEffectEffect ofofofof GPGGPGGPGGPG andandandand GPGGPGGPGGPG plusplusplusplus CIDRCIDRCIDRCIDR protocolsprotocolsprotocolsprotocols onononon
CopperCopperCopperCopper concentrationsconcentrationsconcentrationsconcentrations ((((μμμμg/dl)g/dl)g/dl)g/dl) ofofofof healthyhealthyhealthyhealthy andandandand
FasciolaFasciolaFasciolaFasciola infectedinfectedinfectedinfected buffalo-cowsbuffalo-cowsbuffalo-cowsbuffalo-cows serum.serum.serum.serum.
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FigureFigureFigureFigure (10(10(10(10 c):c):c):c): EffectEffectEffectEffect ofofofof GPGGPGGPGGPG andandandand GPGGPGGPGGPG plusplusplusplus CIDRCIDRCIDRCIDR protocolsprotocolsprotocolsprotocols onononon
PhosphorusPhosphorusPhosphorusPhosphorus concentrationsconcentrationsconcentrationsconcentrations (mg/dl)(mg/dl)(mg/dl)(mg/dl) ofofofof healthyhealthyhealthyhealthy
andandandand FasciolaFasciolaFasciolaFasciola infectedinfectedinfectedinfected buffalo-cowsbuffalo-cowsbuffalo-cowsbuffalo-cows serum.serum.serum.serum.
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FigureFigureFigureFigure (10(10(10(10 d):d):d):d): EffectEffectEffectEffect ofofofof GPGGPGGPGGPG andandandand GPGGPGGPGGPG plusplusplusplus CIDRCIDRCIDRCIDR protocolsprotocolsprotocolsprotocols onononon
CalciumCalciumCalciumCalcium concentrationsconcentrationsconcentrationsconcentrations (mg/dl)(mg/dl)(mg/dl)(mg/dl) ofofofof healthyhealthyhealthyhealthy andandandand
FasciolaFasciolaFasciolaFasciola infectedinfectedinfectedinfected buffalo-cowsbuffalo-cowsbuffalo-cowsbuffalo-cows serum.serum.serum.serum.
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