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SOME BIOCHEMICAL ALTERATIONS ASSOCIATED
WITH CARBOHYDRATE DEFICIENCY IN PREGNANT GOATS,
WITH PARTICULAR REFERENCE TO PREGNANCY TOXAEMIA
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SUMMARY

The goal of the present study was to investigate soame blochemical alterations in
pregnant yoals suffering from carbohydrate deficiency. The main dinical signs were
anorexa depression, locomotion disiurbarkes from staggering gait to sternum recum:
baney which might have reswlted in reduced energy intake and precipifated preguancy
loxaentia. Blood and wine samples were vollected from 12 diseascd animals before
and afler treatment trials, Sanmples Were also collected from 8 late pregnant goats that
were proved healthy. Laboralory findings showed ketarwrla, lower serum values of
glucose, cholesterol, Uriglycerides and insulin. Higher serunt liver eneymes, wrca, creal
nine, total Uplds, free faity acids, B-OHB and cortisol, were observed. The response uf
the affected goats to conventlonal therapeutic trealment was varlable. it could be econ-
cluded thut, the disturbance In ration constituents espectally carbohiydrates leads (o
pregnancy discase which can be prevented by the subsequent correction of cartoly-
drale and lipid parameters In affected goals with baluncing the nutritional nlake of the
goals with the twereesed lale pregrancy needs gf the dan and her fetus (¢ avold and
prevent the accurrence of this syndrome.

INTRODUCTION

Carbohydrate deletency results rom a drop tn the plane of nutrition during last pregnancy
and/or management changes that create a briel period of fasting leading to pregnancy diseasc
(Kimbexrling, 1988). Undcrnourishment or starvatlon of multiple pregnant cwes resulted in
Pregnancy ketosls (Reld, 19688 and Bergman, 1984). A fallure of dietary energy and cnergy {rom
gluconcogenesis to mieel the increasing faetal ghicose demands ny the last 8 weeks of a nndiple
pregnancy leads to pregnancy toxaemia (Sarglson, 1994). The detcrinining cause of (oxacmia is
an alteration {n the encrgy metabollsm, as a conscquince of an imbalance between glucose offer
and danand, thereby giving rise 1o negatlve encrgy balance. This Imbalance is caused by a re-

duclion In energy supply due 16 poor or Inadequate nutrition, In addition to the inerecasing re-
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quirements of the letus In iis last prenatal growth phase and the pressure of the gravid uterus
upon the digestive organs witlhiin the abdominal cavity (Hay and Baird, 1891 and Van Saun,
2000). The eonsumplion of low energy levels or poor utMzation of the available eénergy supply
gives risc o a gradual reductlon in blood glueose levcls, with depletion of the liver glycogen re-
serves and moblization of the fatty depols for use as an unusual encrgy source with the subse-
quent formation of ketone bodles and fatty liver infiltratton {(Radostits et al., 2000). The condi-
tlon can be diagnosed by clinical examination of animals and conflirmed biochemically by a
marked Increase |n the concentration of B-hydroxybutyrate and a corresponding decease In the
plasma glucose concentration (Scott and Woodman, 1993). The present study atmed to invesd-
gate soime bilochemlcal alterations assoelated with carbohydrate dellciency in pregnant goats,
wilth particular reference to pregnancy toxaemia.

MATERIALS AND METHODS

A total number of 40 late pregnant balady goals of 3-5 years old were obtained from a private
farm In Abo-Hammad, Sharkia Govermorate. The history of the flock Indicated that these anl-
mals were inadequately fed [Hce straw, grass and sometimes concentrates). The elinical signs
were anorexta, depression, locomotton disturbances Irom staggering gakt to sternum recumbancy
of some cases which might have resulied in reduced energy Intake and precipiiated pregnancy
toxaemia.

Blood and urine samples were collected {rom 12 clinfcally affected goats belore and 7 days al-
ter treatinent, Samples were alse collectd (roin 8 late pregnant animals that were proved healthy
after precise clinlcal and laboratory examlnatlons. Blood samples were eollected from the Jugular
vein In clean and dry centrifuge tubes for separation ol serum to estimation of serum glucose
(Caraway, 1976). enzyme activities of aspartate aminotransferase (AST), alanine aminotransfe-
rase (ALT) (Reitman and Frankel, 1957), alkaline phosphatase (ALP) (Tletz and S8huey, 1986},
blond urea nitrogen (BUN) (Patton and Crouch, 1877), creatinine (Henry, 1974), total lipids
{Chabrol and Charonnt, 1937), triglycerides (Trinder, 1869), total cholesterpl (Watson, 1960),
free fatty acids (Schuster and Pilz, 1978) and p-hydroxybulyrate (3-OHR) {Mercer et al., 1986)
by using diagnostic reagent kits supplied by BloMerteux, Marey-L Etotle. France. The horinoral
agsay of corfisel and Insulin were done by using direct radiolmmunoassay technique with coat A
eount (DPC) kits according to Burtls et al. (1994). Urine samples were imimediately used for de-
tecllon of ketone bodies using eoumbour-9 test-sirips {Boehringer Monnheim, Germmany).

A trial of treatinent almed to correct energy and stiinulating appelite, where the diseased
goats were recetved daily 1/v Injecdon of 250 ml of 25% dextrose [once a day) in addltion to 10
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gm sodluin bicarbonate {once a day] and 250 ml Runger zolution orally/head {lwice a day] until
goats eat normally,

The obtalned data were statlstcally analyzed by uslng the analysls of varlance according to
Snedecor and Cochran (1982),

RESULTS

Upon cllnical exawunation, the aflected goals were with variable degrees of allectiun ranged
from dullness, depresslon, inappetauce and star gazing (o stemum rccumbangcy of some cases,
The smell of acetone was detected in the breath. Resuits of the trial treatment showed that 6/12
of the affecied goats showed elinlcal improvement and 4712 were partlally recovercd, while 2/12
of the affecled goats were died Insplle of treaunent.

Laboratory findings as shown In Table {1) have showed a significant increase (P<0.001) in hv-
er enzymes activides; AST, ALT and ALP and {P<0.01} In ktdncy paramcters {urca and ereatinine)
in affected goals compared to hcalthy ones.

Serum concentrations of glucose, cholesterol angd t(riglycerides showed a siguificant deercase
[P<0.01) while total lipids were significantly increascd {(P<Q.01) in the discascd group as com-
pared Lo the coutral ones. Serum Iree [alty acids and _-OHB values showed 2 slgnlficant cleva-
tion (P<0.001) In affected goals than hcalthy ones.

Cortisol level revealed a slgulficant increase (P<0.001), while Insulin level showed signifivant
decrease (P<0.01) in the diseased goals as compared to the healthy ones.

Ketone bodlies were detected in the urine of affected goats Indlcating ketoriuria.

DISCUSSION

The aliccted goats had a history of insufficlent fced supply especially carhohydrate dict prior
to the onsct of elinlcal discase. A qualitatively insufficient {eeding program together with the sig-
niflcant nereascd glucose consumption by the rapidfy growing fetuses induee progredlent hypo-
glyceinia and kKctosis, Other factors like stress and decrcased rumiual volumc may help Lrigger-
Ing the metabolle breakdown of fal (Brus, 1988). Anorcxia, depression, dullness, locomotion
disturbances fromn slaggering gatt o sternum recumbency ol some cases were signs observed (n
affected goals. These observations are {n agrecment with El-Sebale et al. (1892}, Nasser et al,
(1998} and Mohamed et al. (2005), The clinical signs were confirmed by the presence of ketone
bodies in urine of the affeeted gouts indicatng ketoriurda. Once the encrgy Imbalance, in affectled
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goats, has bLecome established, the host systems aitempt to maintain sufficlent blood glucose
levels to satisfy the nceds of the most vital Lissues of the fetus. This done by liver gluconeogene-
si8 (rom proplonate derived [rom carbohydrate digestion, amino acids and glycerol. When the
avaflabliity of propionate proves insufficient, gluconeogenesls makes use of body reserves in the
form of [at and proteins via the sceretion of glucocorticoldes, thereby generating large amount of
acelyl coenzyme A (Brus, 1989),

Laboratory findlugs revealed that the increase tn the activities of serum enzymes (AST, ALT &
ALP) In diseased gpals ls an evidence for the degree of hepatic damage. These results were coin-
cided with that reported by El-Sebaie et al. (1992}, Nasser et al. (1098) and Mohamed et al,
(2005). This (s in accordanee with the fact that in the event of encrgy deficiency, the body uses
lts [atty Hssuc reserves as a source of energy. Thereby leading to important lipolysls, which o
turn Increases the presence of eirculatng free fatty aclds that reach the liver and induce latty in-
filtrabon with subsequent liver degeneration (Brus, 1889 and Radostits et al., 2000}.

The elevated values of serum urea and creatinine in diseased goats can be explained by the
observation of Parry and Tylor (1856) whoe lound Tatty Infittration in the tubular epithelium of
the kidneys of ketotic ewes, West (1996) and Makuyana et 2L {2002) attrtbuted that increases
Lo reduced glomerular filiration as result of extensive degenerative changes of the kidneys.

The results obtained lor senun glucose indicate that the diseased goats were hypoglycemic.
These results could be confirmed with those oblained by Storry and Rook (1962) and Jonsson
and Pehrson (1972) who found that the glueosc levels are related to the anlmals energy status.
values fulling with a negative energy balance, while Ford et al. (1890) and West (1896) atirtbut-
ed that to the diminished glucose supply from increasing fetal demand as pregnancy progresses
and decreased glueose production due to underncurishment. Schlumbohm and Harmeyer
(2004) rccorded that high ketone body concentrations suppress the endogenous production of
glucose by approximately 30% and this faellitate the development of pregnancy toxaemsa In preg-
nant sheep.

Concerning the lpogram picture, the results revealed significant (P<0.01) reduction of choles-
teral and triglycerides levels and signiflcant {(P<0.01) fncrease of total lipids with significant
(P<0.001] Increase of (ree fatty aclds in diseased goats as compared with healthy ones. The re-
ducton ol the cholesterol and triglycerides levels Is may be attributed to the reduction of glucose
level that particlpate tn the lormation of glycerol and triglycerides. In additton the Itver (nfiltra-
ton with large amount of free fatty aclds with the subsequent development of [atty liver have rc-
sulted in the inabtlity of the liver to re-esterify fatty acids inlo triglycerides (Hay and Balrd,
1991 Radostits ¢t al., 2000 and Latimer et al,, 2003). On thie other hand, the increase of o-
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tal lipids level is due to the mobilizatlon of free fatty acld from fat depots to be used as source of
energy through Inereased lpolysis and glyconeogenesis in a irtal to compensate the reduction of
the glucose levcl (Brus 1889 and Henze et al., 1898). 1he sharp Increase In the concentrations
ol (ree fally acids in affected goats could be attributed to the Increased maobilization of fatly acids
from (he adipose Hssues in response to an Inercascd requircment lor endogenous substrate for
energy production during pregnancy (Noble et al., 1971), Russel et al. (1967) suggested that
plasma frec fatty acids would be the most useful index of the degree of undermourishment in

pregnant ewes,

As shown I Table (1), the §-OHB revealed significant (P<0.001) increase in affected goats as
compared to the heaithy ones, This observation is in aecordance with Henze et al. (1898) in
sheep and with Sackran et al. (2004) In goats. Pregnaney disease is a condition whieh can be
dfagnosed by clinical cxaminalion of ewcs with signs of hepatie encephalopathy whieh can be
confirmed Ltoehemieally by marked Ingrease in serum concentration of f-hydroxybutyrate and a
corresponding decrease in plasma ghucose conecutration (Scott et al., 1995).

Concerning the serum cortsal Igvel, it showed a macked inercase in discased aniinals when
compared (o healthy ones, Kimberling (1988) poslulated that the stress and low caloric intake
in pregnancy toxaemic animals have a profowid efleet on e kidney and adrenal gland with a
significant reduction in renal blopd Now and gloinerular filtration rate which raisc plasma renln
achivilics and clevale plasma corlUsol levels. Another explanation, the incrcase of serum cortisol
level may be the consequenee of increased ghucocorleolds outpui tn response to stress or re-
duced excretion hy (he liver (Ford et al., 1990 and Henze et al., 1998),

Regarding the level of Insulln hormone, IU showed a significant (F<0.01) decrcase in (he dis-
eased goats. The drop of the tnsulin fevel may be a 1cflex of decreased glucose level for facilitat-
Ing the hepauc synthests of glucese (Hart et al., 1978). In late pregnancy, paocreatic release of
Insully lend Lo decrease resulling In lower blood glhicose level and stimulated synthesis of kelonie
bodies in the liver (Vernon et al., 1981 and Fernandez & Lee, 18987).

Kimberling [1888) dcscribed thal the tolal fced requirements for the single bearing ewe dur-
Ing the {ast 6 weeks is 1.5 x maintenance and 2 x maintenance for a twin beanng ewe. The addli-
tional energy for this pcrind s best supplied by coneentrate fecds as the rumen capacily is Hinit-
ed Ly f[eial expansion. Accordingly the animals included (n this study receive low feed
requirements (rtce straw, grass and less concentrales) which led to the oceurrence of this eondi-
ton.

It conld be concinded that, (he disturbance in ration constiluents cspeclally carbohydrates

leads o pregnancy discase which can Le prevented Ly the subsequent correciion of carboby-
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drate and lptd parameters in affected goats with balancing the nulritional intake of the goats
with the inereased late pregnancy needs of the dam and hier fetus to avold and prevent the oe-
currence of this syndrome,
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Table (1): Some laboratery findings in both apparently healthy and
disensed goats before and after therapeutic treatment

{mecaniS.E).
Healthy goats Diseased goats (n=12

| Parameter (n=yS§ Before trentme;gf Afigr trea)tment
AST (U/L) 48.75+1.55 | 60.08+2.16%** | 55.83+2.54*
ALT (U/L) 23.62+£0.75 | 32.25:+1.56*** | 26.58+0.89*
ALP (U/L) 41.3711.70 | 53.7551.84%** | 47.9]+2.20*
Urea (mg/dl) | 27.63£1.16 | 3541%1.72%% | 29.75+1.23
Creatinine _ (mg/dl) 1.4120.12 | 1.9540.12%* 1.57£0.10
Glucose (mg/dl) |  53.874£2.54 | 42.75£2.29*% | 49.8342.12
Cholesterol _ (mng/dl) | 67.50£2.06 | 53.9]+3.20** | 62.4(+2.25
Triglycerides (mg/dl) |  53.6243.02 | 3833+2.94** | 48.0842.18
Total lipids  (mp/dl) | 318.75+12.11 |389.91+17.62%* | 346.25+14.01
Free fatty acids (mg/dl) | 2[.62£1.66 | 36.5042.24*%* | 27.41%+].75%
_-OHB (mg/dl) | 6374073 | 11.83%1,06%** | 8.9140.95* |
Cortisol (ng/dly | 1512106 | 30.3332.76*** | 20.16%1.59*
Insulin (ng/db) 7.6210.65 5.0140.24** 6.8040.2]
* P<0.05 «*p<(.01 ¥ P<0.00]
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