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IMPACT OF TRANSPORT DISTANCE ON STRESS BIOMARKERS LEVELS IN DROMEDARY
CAMEL (CAMELUS DROMEDARIUS).

El Khasmi M."", Youssef C.', Mohamed F.', El Hassane T.', Fouad F.",
El Abbadi N.?, Rachid A.3, Faye B.*

1University Hassan Il of Casablanca, Faculty of Sciences Ben M'Sik, Laboratory of Physiopathology and Molecular
Genetic, Morocco; 2Unit Radio-Immuno-Analysis/division of life sciences/CNESTEN, B.P. 1382, Morocco,; 3Prefectural
Veterinary Service of Casablanca, Morocco; 4FAO/CIRAD-ES, Campus International de Baillarguet, TA C/dir B 34398
Montpellier, France; *Corresponding Author, Email: elkhasmimohammed@gmail.com

Abstract

The welfare conditions of domestic animals during transport to the slaughterhouse are largely known able to influence the
level of their stress, physiology and meat quality. Furthermore, the reaction of animals to stressors depends on the duration
and intensity of these stressors. The objective of the study was to investigate the effect of transport distance on some
blood physiological indicators of stress (haematocrit, haemolysis, cortisol, glucose and lactate) and biomarkers of oxidant
stress (malondialdehyde and catalase) in camels. Transport distances were categorized as short (72-80km), medium (160-
170km) and long (350-360km) distance. All parameters analyzed here increased gradually and significantly (P<0.05) with
transport distance, and that over longer distances these responses were more significant (P<0.005) compared with short-
distance. A positive correlation (P<0.001) was obtained between cortisol, glucose, lactate, malondialdéhyde and catalase.
As conclusion, road transport is very stressful in camel, and the effects of this stress on the relevant indicators rising much
with distance. Future work should focus on the effect of transport distance on some quality indicators of camel meat.

Key words: camel, haemolysis, oxidant stress, road transport, stress responses.

OPOMEOAP TYWUENEPLIH (CAMELUS DROMEDARIUS) XXOJ XYPY KAWbIKTbIFbIHbIH
CTPECC BUOMAPKEPJIEPIHIH ASPEXECIHE 9CEPI

Y11 >)xaHyapnapbl KacanxaHara AewiH XOn Xypy KesiHAeri >arfgannapbl onapabiH CTPecc AdpexeciHe, hr3nonormscoiHa
XXoHe eT canacbklHa KaTTbl 8cep eTeTiHi 6enrini. CoHbIMEH KaTap, >xaHyapablH 6yn Kyrnkbl cTpeccopnapablH, Y3aKTbifbl MEH
VMHTEHCUBTINIriHe Tikenen 6annaHbICTbl. Byn XXyMbICTbIH, MakcaTbl XOM XyPY KaLbIKTbIFbIHbIH KaHAafFbl CTPECTiH Kenbip
MHAMKaTopnapbl (remMaTtoKpuT, remMonu3, KOpTU30r, [MKo3a WM nakTaT) MEeH CTpecc TOTbIFybiHbIH GuoMapkepnepiHe
(ManoHavanbgerna u katanasa)acepiH 3epTTey.2Kon Xypy KallbIKTbIFbl YL Tonka : Kbicka (72-80 kM), opTawa (160-170
KM) >xaHe y3blk (350-360 km) 6onbin 6eniHai.MyHaa capanTtanfaH 6apnblk dhakTopnap »of Xypy KalbIKTbIFbIHbIH, ©CyiMeH
GipTe-bipTe xoHe anTapnbikTan ecTi (P<0.05), y3ak KalwbIKTbIKTapAa KbiCKa KallbIKTbIKTapFa KaparaHaa xaHyaprapablH
Oyn Kynkbl anTapneiktan 6ongbl (P<0.05). KopTtuson, rniokosa, nakraTt, ManoHananbaurng xxsHe katanasa 6ovbiHLLIA OH,
koppensauuna anbiHabl (P<0.001). KopbiTa kene, Tyienep yLWiH eTe CTpecTi 60nbin KeneTiH O Xypy Npouecci KesiHae
orapfa Makcumangpbl Xarganm >xacay kepek.Keneci >xymbicta 6i3 oM Xypy YakbITbiHbIH Tyie eTi kenbip cananbl
MHAMKaTopnapbiHa 9cepiH 3epTTenTiH 6onambl3.

TyuiH ce3dep: Tyue, Nemonu3, Cmpecc mombifbl,XKon xypy Keniei, Cmpecke xayari.

3®PEKT CE30HA 3AE0A HA XKMPHO-KUCITIOTHbIA COCTAB MSACA BEPEJOOB
NYCTbIHUN (CAMELUS DROMEDARIUS)

B HacToswen paboTe ObINO uccnegoBaHO BRMsSIHME ce30Ha 3ab0s1 Ha XXMPHO-KUCMOTHBIA COCTaB Mblwubl LT Tywn
Bepbnioga. B CyaaHe u3 rpynnbl 13 Tpyuauatv BepbniogoB NyCTbiHW, BbiNacaeMbiX pas3nuyHbiMi Bepbnogosogamu, B
pasHble BpemeHa roga 3abusanock no no 10 XMBOTHbIX B pa3Hble Ce30HbI rofa: 3MMON, NNETOM M OCeHbto. NonyyeHHble
pes3ynbTaTbl NOKa3anu, YTo cpedHue 3HadeHus NMNUAoB B Tpex ce3oHax coctaBuno 11,7 r/100r ceexen MbilLbl, He
nokasanu HUKaknx pasnuumin mexay cesoHamu. LT mbiwiupbl cogepxanu 52,2% HXK, 35,8% MHXK, 11,6 MHXXK 1 0,5%
CLA, cooTtBeTCcTBEHHO. BnusHune ce3doHa 3abos Ha obLwuii cocTtas 1 Bbicokoe cogepxanne MHXK obHapyxeHo netom no
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CpaBHEHMIO C APYrMMK ce3oHaMu, KpoMe Toro, Habnoaanock Bblcokoe cooTHoleHue 18:2 n-6/18:3 n-3, n-6/n-3 XMpHbIX
kucnot, a Takke HXK/HXK B 3aBucmmocTtu ot cesoHa 3abos (P <0,05). CoctaB CLA 1 npoueHTHOe coaepXaHue TpaHc-
11, unc-9 18:2 n3omepoB ABNSTCA OTHOCUTENBHO BbICOKMMM, B TO BPEMS Kak COOTHOLLEHMEe n-6/n-3 Gbino B npegenax
pekoMeHayeMbIX 3HaYeHWU AN NnuTaHns Yyenoseka, LT MblLwLbl BepOniogoB He TEPSAIOT NUTaTeNbHY LEHHOCTb B TEYEHME
roga.

Knrodesble crnosa: XupHble KUC/10mbl, Ce30H yb0osi, Msico eepbnoda, numameribHas UeHHOCMb

Introduction
Duringenvironmental stress, marked changes in the levels of reactiveoxygenspeciesscavengersoccurred in the serum of
camels (Kataria et al., 2010). As averystressful factor,road transport of camels to the slaughterhouse isable to induce
hypercortisolaemia (Saeb et al., 2010; El Khasmi et al., 2013) and may lead to an increase of free radical generation (Nazifi
et al., 2009).Furthermore, the reaction to transport stress may have an impact on the quality of slaughtered animal meat
and depends on the duration and intensityof this stressor(Malena et al., 2006; DeSilva and Kalubowila, 2012).The objective
of the study was to investigate the effect of transport distance on some circulating indicators of stress: haematocrit (Ht),
haemolysis (H), cortisol (Cor), glucose (Glu) and lactate (Lac), and twoobiomarkers of oxidant stress: malondialdehyde
(MDA) and catalase (Cat) in camels.
Materials and methods
Three groups of 6 male camels: group I, group Il and group Il (6 to 9 years of age) were transported respectively from
Settat (72-80 km), Fgih Ben Saleh (160-170 Km) and Essaouira (350-360) to Casablanca Municipality slaughterhouse. At
the end of road transport, blood samples were collected with and without EDTA, Ht was determined and erythrocytes
suspensions were prepared and stored at 4°C for 24h until analysis of H (O’'Dell et al., 1987). H was analyzed by measuring
the absorbance of supernatant at 540 nm after incubation of erythrocytes in different phosphate buffered saline (pH 7.4)
concentrations, ranging from 0.1% to 0.9%. Sera were collected then stored at  -20°C until analysis. Glu and Lac were
measured using commercially available kits. Corwas analyzed by radioimmunoassay method in CNESTEN, Morocco, by
using DIAsource Kit. MDA was measured by a colorimetric method (Satho, 1978).The Cat activity was measured as the
pmol decreased H202/min/mg protein (Aebi, 1974). The amount of total proteins was determined using Biuret method. The
data were analyzed by the Mann-Whitney U test for comparison between groups. The degree to which variables were
related is measured with Pearson’s correlation. P values greater than 0.05 were considered insignificant.
Results and discussions
In the work reported here, stress indicators increased gradually and significantly (P<0.05) with transport distance, and that
over longer distances these responses were more significant (P<0.005) compared with short-distance (Table 1). In
addition, a positive correlation (P<0.001) was obtained between Cor, Glu, Lac, MDA and Cat.

Table 1. Effects of road transport distance on some stress indicators in dromedary camels.(M + ET, n=
6camels/group, P<0.05, “P<0.005 comparison between long-distance and short-distance). Hso: Phosphate buffered saline
concentration inducting haemolysis of 50% of erythrocytes.

Stress Group | Group I Group Il
indicators 72-80 Km 160-170 Km 350-360 Km
Haematocrit (%) 39.17 +1.17 4117 £1.47 43.17 £ 0.98"
Hso (mosm/L) 132.65 + 3.99 135.98 + 6.33 147.65 + 3.99
Glucose (mmol/L) 5.07 £ 0.28 7.08 +0.21 9+0.35
Lactate (mmol/L) 9.97 £ 0.31 12.99 £ 0.16 14.88 £ 0.29
Malondialdehyde (nmol/mL) 1.58 £ 0.38 3.88 + 0.20 6.44 + 0.52"
Catalase (KU/L) 60.08 + 3.18 79.13 +3.84" 93.95 + 3.62"

In camel, transportation stress can induce an increase of Cor, Ht, Glu and H (El Khasmi et al., 2013). The increase in the
Glu and Lac related to fuel homeostasis,be explained by hepatic glucose production and an increase in the rate of
gluconeogenesis. This response was mediated by an activation of the hypothalamo-hypophyso-adrenal axis during
transport stress which induced a release of Cor and catecholamines. In addition, this release may reduce the preslaughter
amount of glycogen then affect the postmortem biochemical evolution in muscle. The increase in the serum levels of stress
biomarkers associated with the increasing travel distance observed here, has been reported by other investigation in other
domestic species (Malena et al., 2006; DeSilva and Kalubowila, 2012). An increase in free-radical generation as a result
of stress may be responsible of the high levels of MDA and Cat observed here, resulting oxidative damage of the
erythrocytes membrane (Nazifi et al., 2009). Oxidative alterations of camel erythrocytes may be attenuated by incubation
with vitamines A and/or C (Chakir et al., 2013). As conclusion, since the effect of transport distance is very stressful in
camel, the maximum care should be taken during this process. Future work should focus on the effect of transport time on
some quality indicators of camel meat.
References
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EFFECT OF ADDING GRANGAL ON COMPOSITIONAL QUALITY OF CAMEL MILK CHEESE
DURING STORAGE

El Zubeir I.E.M.*, Abd Almaged M.A.A.

Department of Dairy Production, Faculty of Animal Production, University of Khartoum, Sudan; E-mail:
Ibtisammohamed@hotmail.com

Abstract

This study was based on using Grangal to improve fermentation of camel milk. The cheese was made using FAR-M as a
coagulant for camel (control cheese) in addition a parallel cheese was made after addition of 1% Grangal (Grancal cheese).
Both cheeses were processed using the same condition and they were compared for 3 weeks. Higher cheese yield (8.85%
vs. 7.35%) and higher total solids, protein, fat and ash were found for Grangal cheese (60.48, 27.15, 2828 and 9.52 %)
compared to control cheese (52.64, 23, 26 and 8.53%). All the compositional content revealed reduction for both cheeses
during the storage. However the acidity of the cheese to which Grangal was added showed higher value during the first
week of storage compared to the control cheese, while lower values where observed thereafter. The present result
suggested the use of additives; especially those that used indigenously by camel herders as they long traditional and rich
knowledge about their habitat; in order to improve and enhance camel milk cheese processing.

Key words: camel milk, cheese, Grangal, storage, constituents

CAKTAY KE3IHAOET TYUE CYTIHEH JAABIHOANFAH IPIMWIKTIH KOMNO3MUMUANDIK
CANACbIHA GRANGAL KOCYAbIH SCEPI

Byn 3epTTey Tyle CyTiH alWwbITybIH XakcapTy ywiH Grangal nanganaHyfa HerisgenreH 6onatbiH. IpiMwikTep, Tye cyTiHe
koarynsaHT petiHge FAR-M (6akbinay ipimwik) xxeHe 1% Grangal (Grancal ipimMLuik) Kocy apkbinbl ganbiHaanbiHFaH. Eki
ipimMwik Gipaew xxarganaa eHpgengi xeHe onap 3 anta 60iibl canbICTbIpbINAbL. IPIMLLIKTIH apTbiFbipak WeiFybl (8,85% kapchl
7,35%) >xeHe xannbl KaTTbl 3aTTap, akybl3, Man xaHe Kyn xofapbl, Grangal ipimwik ywiH TabbinFax (60.48, 27.15, 2828
xaHe 9,52%) 6akbinay ipimLuikneH caneicTeipraHaa (52.64, 23, 26 xeHe 8,53%). bapnblk KOMNO3ULMANbIK Ma3MyHbl CakTay
KesiHae eki ipiMLik TeMmeHaey aHblKTanabl. TeMeHri MaHaep cogaH keniH 6ankanagpel, ananga Grangal KocbinFaHaa, ofaH
ipiMLWIK KbIWKbINABIFLI, Bakbinay ipiMLWik canbiCTbipFaHaa cakraydid OipiHWwi antacbiHAa >xofapbl MaH KepceTTi. Kasipri
HOTMXECI Kerneci kocnanapabl KongaHyabl YCbiHAbI: Onap TipLinik eTy opTachl Typanbl A9CTypni xaHe G6an binimai y3ak
Xbingap OGovibl Tyhe cyTi ipiMWiK eHaeydi >kakcapTy >XeHe apTTblpy MakcaTbliHAa Tyhe Marnwblnapbl exengeH
naviganaHbinaTbiH.

TytiH ce3dep: mytie cym, ipimwik, Grangal, cakmay, yuikakmel

QOPDEKT AOBABJIEHUA TPAHIANNA HA KAYECTBO COCTABA BEPBJIHOXXbEIO CbIPA
BO BPEMA XPAHEHUA

OT0 nccnepoBaHve ObINIo OCHOBaHO Ha MCMONb30BaHWM rpaHrana Angd ynydweHus 6poxeHns BepOnioXXbero Morioka.
Chbipbl 6bInM M3roToBMNEHLI C Ucnonb3oBaHneMm FAR-M B kadecTBe koarynsiHTa (KOHTPOMbHBIN Cbip) U ¢ fobaeneHnem 1%
rpaHrana (rpaHranbHbil cbip). Oba cbipa Obln 06paboTaHbl B OAMHAKOBbLIX YCIIOBWIA U CpaBHMBaNMCb B TeyeHue 3
Hepenb. bonbwwi Bbixoa ceipa (8,85% npotme 7,35%) n 6onbluee KoNMYecTBO TBEPAbIX BELLECTB, OENKOB, XXUPOB 1 30751bl
6b1nM 0bHapyXeHbl B rpaHranbHoMm cbipe (60.48, 27.15, 2828 1 9,52%) No cpaBHEHNIO C KOHTPOIbHBIM chbipoMm (52,64, 23,
26 n 8,53%) , Bce cocTaBHble 060MX CbIPOB NOKa3anu CHXeHe nNpu xpaHeHnn. OQHaKo KUCIOTHOCTb Cbipa, K KOTOPOMY
6bin pobasneH paHran nokasanu Gonee BbiCLUME 3HAYEHWSI B TEYEHUE MEPBOW HeAenu XpaHeHusl, Ho Gonee Huskune
3HayeHus nocrne. Hactosiwmin pesynbTaTt npegnaraet Mcnonb3oBaHve [obaBoK; 0COOEHHO TeX, KOTOpble TPagULMOHHO
ucrnonb3oBanuce BepbnogoBogamn. 3T A06aBKM SBNSIOTCS TPaAWLMOHHBIMM M ynyywalT o6paboTKky cbip K3
BepPOMOXbLErO NOJSIOKA.

Kntouessie crosa: 86p6!7iO)Kbe MOJI0KO, cbip, [paHaas, xpaHeHue, cocmasnsuue

Introduction
The processing of camel milk into cheese difficult and it produces a week soft curd (Ramet, 2001 and El Zubeir and Jabreel,
2008). Benkerroum et al., 2011) demonstrated that cheese making from camel milk can be made sproviding that the
appropriate chymosin concentration was used in addition to starter culture (Hailu et al., 2014). They are also reported the
possibility of making cheese from camel milk by coagulating it using ginger crude extract. Similarly Suliman and EIl Zubeir
(2014) found that there were wide varieties of additives used for preparing Gariss; a traditional fermented milk; and that
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