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ABSTRACT

This study has accomplished due to evaluate theetedf induction of subclinical pregnancy toxemir' and
subsequent hyperketonemia in ewes on serum ceaslopl and liver copper concentrations. The experimers wa
performed on five pregnant native ewes aged 3-4syei-50 kg weight with BCS of 3.5-4 on a 0-5ecalhe
pregnancy of these ewes were confirmed with ultradaxamination. Blood and biopsy samples werentéian
the jugular vein and 12th ICS, respectively befthie induction of subclinical pregnancy toxemia fopd
deprivation and after that (serugtrhydroxybutyrate concentrations>0.8mmol/l) when gweaffering subclinical
PT. Serum BHBA concentrations of ewes after indoatif subclinical PT were significantly higher thibefore the
induction (P<0.01). Serum glucose concentrationsndiiced hyperketonemic ewes were significantlyetotivan
before the induction of hyperketonemia (P<0.01juBeceruloplasmin concentrations of ewes afteritigieiction of
subclinical PT were significantly higher than befdhe induction (P<0.01), but liver copper concatitns showed
significant decrease after the induction of sulickh PT (P<0.05). It is concluded that circumstaacguch as
hyperketonemia, can increase ceruloplasmin coneéiotis and decrease liver copper concentrationshaigh
evaluation of serum ceruloplasmin concentrationswes is a routine procedure for estimation of @pgatus, its
levels should be evaluated with caution during |ategnancy.
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INTRODUCTION

The laboratory evaluation of the copper statusaaihfanimals is complex because the biochemicakgadue often
difficult to interpret and to correlate with theirital state of the animal. However, Evaluations saffum
ceruloplasmin (Cp) along with liver copper (Cu) centrations in pregnant ewes are normally useggtimation
of the copper status of the animal [1]. Although Buan essential micronutrient normally subjecteftective
homeostatic control, excess dietary intake carokie in some circumstances [2]. Some researcherapotate that
Cu levels will fall during the final stages of premcy , but needs to more accurately map the dabetter
determine the timing of proactive sampling andttremnt. Since copper deficiency can be an imporfaetor for
lamb survival to weaning, there is a need to chareae the dynamics of Cu levels in the pregnargsfg8]. On the
other hand, one of the major disorder of pregnamses energy deficiency and subsequent hyperket@ndé.ong-
term energy deficiency causes mobilization in theys fat deposits and an increase in ketone bpéigsecially
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acetoactate ang-hydroxybutyrate (BHBA), relative to energy metdbol [4-5]. It is reported that some
circumstances such as pregnancy, inflammation amchdnes could affect on ceruloplasmin concentrati@i7]
that may leading to provide the incorrect estintatid Cu status especially in pregnant ewes. Theddithis study
was to determine the effects of hyperketonemiar afiduction of subclinical pregnancy toxemia(PT)pregnant
ewes on serum ceruloplasmin and liver copper cdret@ms.

MATERIALS AND METHODS

Animals and sample collection: The present expartnweas performed after receiving approval from Eteics
Committee of the faculty of Veterinary Medicine j@we and Research branch, Islamic Azad University.

Five pregnant Iranian native ewes aged 3-4 ye&$§0kg weight with body condition score (BCS) d8-3 on a O-
5 scale [8] were selected. Animals had regular imation and deworming programs. Health of animabrew
examined according to clinical and hematologicalleation before and during the investigation. Ad@®station

was confirmed by ultrasound examination using 5 Mtdns-abdominal probe (CUS2000, Carewell, Chimajlay

90 after mating.

Selected ewes were transferred to the experiméntal, keep separated under the same environmentditions.
All animals were fed on 500 grams concentrate, bfkalfa alfa and 1 kg wheat straw. (concentratgaioed corn
(40%), barley (25%), wheat bran (25%), soybean r(&al) and vitamin-salt mixture (5%).

From day 120 of gestation, blood samples were tdkam the jugular veins into sterile blood tubesheit
additive. Liver specimens were obtained by biopsiesugh 11th intercostal spaces. An appropriaga avas
clipped and surgically prepared, A topical antiseptas applied and after injection of 10 ml of lidine
hydrochloride 2 %( Pasteur inst.Iran) the biopsgdie(Bard Magnum, MN1210, Crawley, UK) was inseriteth
abdominal cavity at the site of local anesthesigofat of liver periphery was identified and graddiemly. Liver
samples stored in -80 C and experiments followecbintinue. The levels of serum BHBA, glucose, aguldsmin
and liver copper were measured.

Feed deprivation was started for induction of simiicl pregnancy toxemia(PT) in ewes and continteedull
cessation on day 3 until seryivhydroxybutyrate concentrations reached levelstgrahan cut point(0.8 mmol/L)
during daily measurements. The blood samples wedtent daily and were sent to laboratory. On day &
experimental ewes had hyperketonemia with serurBMldoncentrations greater than 0.8 mmol/L. At ttiise,
the second liver biopsies were performed (subdirketosis). specimens were sent to laboratoryrfeasurement
of liver Cu before and after the induction of PTarié of the sheep developed any complication follgvthe biopsy
and were in good general health. Serum ceruloptasmil glucose concentrations were also measuriet inlood
samples. We compared seum cooncentrations of BHécose and ceruloplasmin along with liver copper
concentrations, before and after the inductiorubictinical PT.

BHBA and glucose assays:

Serum concentration of BHBA was determined usikinatic enzymatic method in the commercial kitsRafnbut
(Randox, UK).

Serum glucose concentration was measured by spaoti@metry using a commercially available kits @samed,
Iran).

Serum ceruloplasmin and liver copper assays:
Serum Ceruloplasmin concentration was analyzednoautdomatic analyzer (BT-1500, Italy) using comredrkit
(Minineph, UK).

The copper content of liver specimens was detemninyethe method of Alcock [9] using spectrophottipéame
atomic absorbtion (Shimadzu-AA-670).

Statistical analysis:
Statistical analysis was performed using the IB®SS program version 20. Data checked for nornsafiloliition,
by using the Kolmogoroff-Smirnoff test. The pairBdtest was used to examine the differences betwaemmeters
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in normal and experimentally hyperketonemic ewdkdata were expressed as the mean+SD. All diffeesrwere
considered to be statistically significant at tk@®®5 level of confidence.

RESULTS

Table 1 shows the serum biochemical and liver coppecentration in normal and experimentally hypéokemic
ewes. BHBA concentrations in normal ewes were §igantly lower compared to experimental ewes (P£p.0
There was significant (P<0.01) decreases in glucom®centration after induction of hyperketonemiarugn
concentrations of ceruloplasmin in hyperketonemies were significantly higher than normal ewes (P¥Pbut
liver Cu concentrations after induction of hypedtemia were significantly lower after induction sfbclinical
PT(P<0.05).

Tablel. Mean + SD of serum BHBA, glucose, calciunsgruloplasmin and liver copper concentrations in nomal and experimentally
hyperketonemic ewes

BHEA(mmel 1) 0.43 £0.07 1.00 £0.07 P<0.01

Glucose{mg/di) 49,40 £4.21 29.80 £4.76 P<0.01

ceruloplasmin (mg/dl) 11.80 £0.83 15.80 £1.30 P=0.01

Liver copper| umaol/kg) 4612.40 £1765.38 2391.40+1360.27 P=0.05
DISCUSSION

The objective of this study was to evaluate theeaffof induced hyperketonemia by short fasting erum
ceruloplasmin and liver copper concentrations ieew

All experimental ewes had higher BHBA and loweragise concentration after induction of hyperketoiaeby
food deprivation.

BHBA concentration is a golden marker for diagnasis PT and/or ketosis in ewes [10]. Hyperketoneama

hypoglycemia are common biomarkers for PT [11]islindicated that low glucose and high BHBA (thajon

ketone body of ruminants) plasma concentration weduduring pregnancy toxemia, and there is a fogmt

negative correlation between ketone bodies andoghid12]. Results of the present study showed fibad

deprivation and consequently hyperketonemia tenthdcease the Cp concentrations of late gestatioewes.
Similarly, Gursel et al. (2010) experienced ewebsdeficient energy during late pregnancy and redulbhat serum
Cp levels were significantly higher in the pregnantmal energy group than in the non-pregnant nbemargy
group and were significantly lower in the pregnarrmal energy group than in the pregnant defickerrgy group
[7]. A possible reason for this event is stressdition that increase Serum Cp concentrations1AB-The
reference range of serum Cp in sheep is 4.5-1@Irfij/ while our results showed high Cp levelseit befor and
after induction of PT which have been related toghegnancy per se. Mc Ardle (1995) reported teatm levels of
Cp can markedly rise during pregnancy [15]. Dasgkazet al. (1968) have shown the increasing thens&p and
Cu levels in pregnant cows [16]. Karp et al. (198@ted that the increasing of serum Cp conceoftrsitin

pregnancy can be attributed to estrogen, and texdtof animals with estrogen had same effect onlgglasmin
concentration [17].

Mas and Sarkar (1992) showed that the increaseatérmal Cp during pregnancy reflects a requiremimtsopper
transport to fetus [18]. Al —Qudah (2011) demamistdl that oxidative stress and lipid peroxidatiomiavolved in
the development and complications of pregnancy roae An association between hyperketonemia andl lipi
peroxidation, suggesting that ketonemia is a r&itdr for lipid peroxidation and oxidative streaseiwes affected
with PT [19]. These results are also in accordamite observations of other investigators showeat tihormal
pregnancy is associated with the increase in adxielagtress and lipid peroxidation [20]. Our resuttsowed
significant increase in Cp after induction of suihiclal PT. This study also indicated a significalecrease in liver
Copper concentration (P<0.05).
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Copper (Cu) is a component of a variety of intratef and extrecellular enzymes, including cytocheooxidase,
lysyl oxidase, superoxide dismutase, tyrosinase aatuloplasmin [1,21]. Excess Cu beyond immediate
requirements is stored as the complex form in niethi@nein, mainly in the liver. Most plasma Cupisesent as a
component of ceruloplasmin (Cp). Cp is synthesindtie liver where it receives six Cu atoms, arehtfs secreted
into plasma(Tom, 1993) [22]. Cp is an acute phaséem and acts as an antioxidant through ferreseédactivity
[6,23]. Antioxidants play an important role in pesting free radical damage [6,23]. The decreaskvém Cu
concentrations may be associated with increasepiny@thesis in the liver, where it receives sixatom [22]. The
synthesis of Cp during an infection increases the r€quirements [24]. Richardson and Hodgson (2005)
extrapolated falling of Cu levels during the fiséhges of pregnancy [3].

In conclusion, Although evaluation of serum cerldgmin concentrations in ewes is a routine methad f
estimation of copper status, its measurements dhmellevaluated with caution during late pregnasignificant
rising of serum Cp concentrations in this studwated to combination of dietary deficiency, lategmrancy, lipid
peroxidation, stress and acute phase responses.

REFERENCES

[1] Radostits OM, GayCC, Hinchclif KW, Constable Pieterinary Medicine, 10th edition, Sounders Compa
London,2007P:1707-1722.

[2] Bremner [,Am JClin Nuty 1998 67, 1069-1073.

[3] Richardson J, Hodgson Bleat and Wo0qI2005 1-3.

[4] Ives DS, Owens FN, Sahlu T, Dawson LJ, CamB&{| Goetsch ALSmall Rum Re200Q 35, 123-132.

[5] Schlumbohm C, Harmeyer 1999 Exp Physigl 84, 707-723.

[6] Sirajwala HB, Dabhi AS, Malukar NR, Bhalgami RBandya TP2007, J. Indian Acad Clin MedB, 135-138.
[7] Gursel EL, Durak MH, Altiner A201Q0 J Anim Vet Adw(4), 820-825.

[8] Russel A,1991): E Bopden (Ed), Bailliere Tindall, Philadelphfan:3.

[9] Alcock NW, 1987, Methods in clinical chemistry , Mosby company,A)®: 527-538.

[10] Kaneko JJ, Harvey JW, Bruss M2Q08, Clinical biochemistry of domestic animals. 5th ediademic Press,
USA, chapters 3, 4 & appen. No. VIII.

[11] Grohn Y, Linderg LA, Bruss ML, Farver TB983 J Dairy Scj 66, 2320-2328.

[12] Breves G, Harmeyer J, Farries E, HoelledBigQ J Anim Sci50(3), 503-507.

[13] Cousins RJ, Swerdel MR985 Proc Soc Exp Biol Med,79, 168-172.

[14] Arthington J, Qiu X, Cooke R, Vendramoni Ja@jo D,Chase 008 J Anim Sci86(8), 2016-2023.

[15] McArdle HJ,1995,Food Chem54, 79-84.

[16] Daszynaska F, Drynski A, Nyrek 8968 Pol Arch Wet1, 483-485.

[17] Karp BI, Roboz M, Linder MC1986 J Nutr, 3, 47-55.

[18] Mas A, Sarkar B1992 Biochem Biophys Actd 135, 123-128.

[19] Al-Qudah KM, 2011, Vet Clin Path 40(1), 60-65.

[20] Wand Y, Walsh SW, Guo JD, Zhang I¥91,Am J Obstet Gynecal 65, 1690-1694.

[21] Smith BP,2009 Large Animal Internal Medicine, 4th edition, MgstJSA, P: 887-889.

[22] Tom B,1993 Nutritional biochemistry. California, AcademiceBs.

[23] Ceciliani F, Ceron JJ, Eckersall PD, Sauerw#i2012 Proteomix 75, 4270- 4231

[24] Koh TS, Peng RK, Klasing KQ,996 Poult Sci,75, 867-872.

60
Pelagia Research Library



