Assiut Vet. Med. J. Voi. 53 No. 114 Juiy 2007

Dept. Theriogenology,
Fac. Vet. Med., Assiut University, Assiut, Egypt

EFFECTS OF DYSTOCIA, FETOTOMY AND
CAESARIAN SECTIONS ON THE LIVER ENZYMES
ACTIVITIES AND LEVELS OF SOME SERUM

BIOCHEMICAL PARAMETERS IN CATTLE
(With 8 Figures)

By
H.A. HUSSEI and M. RUSHDI*
*Clinical lab. Diagnosis, Dept. Animal Medicine, Faculty Vet. Med.,
Assiut University, Assiut, Egypt
(Received at 11/6/2007)

g 3 blii Jo 4y paidll clleall s Jaal) aball ¢ 3 ol jue U
JANI aa (b ibass el pualindl Sl gie (ylang g 35

oﬂl\d,@gﬁ\;dyusggmuhwdpw

oand Gl (s ey il Al ST Gy g ghee el sa A jall ada am
A SO Caglly sl jue cVlas Tleph <ty A JES Al (A sl
SISl el s o 4 padll Clilally cuindl aali] Jadaall 4
il g A =1 JEIS ol Aol ADL e 58 YE OIS Auall sda il gl
4 pad Llee Ll cyjal Gl £ ol Jiaad) ankail o3 Gl ga A cigmada 32Y 5
g Ay . gan )l G G 4y el cllee L @y al @l gn £ 5V S Jue e
gy dlaall o) Sl O 58l WIS AT g oASy a0 e ued s OS (e
pd i S Gl 5 g Aleadl o 33V SN e delu VY CEA (YE aaag b dla aY
Ll amdl ¢(GLDH) sy oves clbigh al (AST) Sl 5 gisal cils ol
JsSsladl I ALyl L(C K) U i st GBS 5 w5 ((YGT) Jlshedl 55 Jsalisha
JS Ll 8 Ay giea 835 1 V) o gl S 5 sy plal Y 5 g sl oS3 ¢ g yall
<3 Ao gana A 3Y 6l S (+,+Y) YGT ¢( P <0.001 )CK « GLDH ¢ AST
O dagine 3508 s S BVl aayy o AY Cle seadl AjlEe Ay padll cllall
« GLDH ¢« AST -3 duuly (5 AY! Cile gandl y Zagudall <ol ol il guall de gane
Gs A gl am oy (P < +,00) 5840l (P < +,40) yGT, CK (P <0.001)
oliall a1 iyl IS 8y eyl Al Jg el S el (5 shme A sine
Dlis 4 4gine ol gl o ol 4 2oy AaYl aokii il e gandl O Ll
223 Bau Ll "Ladley (P < 4,0 Y) “ligiee 313 530 58S slall (5 ghse lae Lo 2SY oy 3
ity o JA g ea G Gan & pead Cillee ) cypal 0 @l gl o

331 -



Assiut Vet. Med. J. Vol. 53 No. 114 July 2007

Sl gty 2 Al LA o 3 ol ciadl e ul 5a) Aali ey AST
558 S0 0 3y iy Sanl S s el oo g o & oo
B 5 ey W ¥

SUMMARY

The aim of the present study was to determine the level of serum liver
enzymes, triglyceride and some metabolites in cows with or without
difficulties during parturition. The second goal was to compare between
the possible effects of caesarian section and fetotomy on these
parameters. A total number of 24 native breed cows at full term were
included in this study. Out of these, 8 gave normal parturition, 16 cows
were admitted for dystocia. The group of dystocia was subdivided into
two groups: Fetotomy (n = 8) and caesarian (n = 8) group. In the
caesarian group, 4 cows were with uterine torsion. Five blood samples
were collected from each cow: directly prepartum, just after delivery and
at, 24, 48 and 72 hrs postpartum. Serum samples were used for
determination of aspartate amino transferase (AST, U/), glutamate
dehydrogenase (GLDH, U/1), gamma glutamyl transferase (y GT, U/l),
creatine phosphokinase (CK, U/), glucose (mmol/l), total bilirubin
(mmol/l), cholesterol (mmol/l) and triglyceride (mmol/1). The results
showed that caesarian group revealed significant increase in serum
activities of AST, GLDH and CK (p < 0.001) and y GT (p < 0.01) in
prepartum period than the other groups. There were significant
differences between group with normal parturition and the other groups
with regard to activities of AST and GLDH, (p < 0.001), y GT and CK
(p < 0.05) and glucose level (p < 0.05) post partum. There were no
significant differences in the bilirubin, cholesterol and triglyceride levels
in all tested groups at all times of sampling. Analysis of samples from
fetotomy group revealed no significant increases in serum activities of
all tested liver enzymes except the significant increase in glucose level
(p < 0.01). In conclusion, cattle subjected to caesarian section and
especially those with uterine torsion are suffer from hepatic dysfunction.
On the other hand, fetotomy has no effect on hepatocelluar damage. The
type of parturition has no effect on the bilirubin, cholesterol and
triglyceride concentration just before parturition to the 3™ day post
partum.

Key words: Dystocia, fetotomy, caesarian Section, liver enzymes, serum
biochemical parameters cattle.
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INTRODUCTION

Delivery occurs as a result of complex changes in maternal, fetal
and placental sides, which lead to hematological and biochemicai
changes in the dam. The type of birth and other associated procedures as
transport and obstetrical help affect the parturient animals (Cannon,
1914).

The aspartate amino transferase (AST) is considered to be a
muscle- and liver-specific enzyme in cattle. It is one of the routine
parameters measured to detect and diagnose liver failure and often
appears in connection with puerperal disorders (Bostedt, 1974 and Firll,
1989, 2000). An elevation in AST level was detected in cows with
dystocia, retained placenta and milk fever in comparison with healthy
cows in the early postpartum period (Rummer and Eulenberger, 1981,
West, 1989, Fritsche, 1998, Kleiser and Fiirll, 1998 and Kraft and Diirr,
2005).

Generally, the gamma glutamyl transferase (y-GT) and glutamate
dehydrogenase (GLDH) enzymes are considered as liver specific two
and are used for the diagnosis of the hepatic and bile diseases (Firll,
1989, Kraft and Diirr 2005). It was found that the v-GT activity was
higher in cattle during puerperium than early and late pregnant animals
(Unglaub er al, 1973 and Bostedt, 1974). Bostedt (1974) and Birgei
et al. (1997) found that there were no significant differences between the
GLDH level during pre and post partum period.

The creatine phosphokinase (CK) activities in the uterine tissue
are the third highest after skeletal and cardiac muscle. It was reported
that there were significant alterations in plasma CK activities and
bilirubin in periparturient cows compared with’ non-pregnant non-
lactating cows (West, 1989 and Fiirll and Schifer, 1992).

Vergara (1981) reported that there was an increase in the glucose
level intra partum, followed by sharp decrease during the first 10 days
p.p. It was found that glucose concentration was higher in cows with
dystocia and gave dead new born than those with normal parturitions.
Jessen (1981) and Fritsche et al. (2000) reported that the glucose
concentration was lower in cows with retained placenta than those with
normal drop of fetal membranes.

Lotthammer ef al. (1971), West (1989) and (1990), Pedron et al.
(1993) and Kim and Suh (2003) reported marked loss in the body
condition near calving results in an increased occurrence of postpartum
metabolic and reproductive diseases with decreased serum total
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cholesterol concentrations at the first month of lactation. It was found
that cholesterol and triglyceride level increased after parturition in
normal healthy animals due to increase in the lipid metabolism during
energy deficiency (Karsai and Gaal, 1987).

Studying of the effects of dystocia and caesarian section on the
incidence and severity of post-parturient fatty liver in our native and
cross breed cows was not fully performed. The aim of the present study
was to determine the serum liver enzymes activities, triglyceride and
some metabolites concentrations in cows with or without difficulties
during parturition. The second goal was to investigate the possible
effects of caesarian section and fetotomy on these parameters.

MATERIALS and METHODS

Animals:

A total number of 24 full term native and cross breed cows were
subjected to the present study. These animals were presented to the
Veterinary Teaching Hospital, Faculty of Veterinary Medicine, Assiut
University, Egypt. All cows were pluripara and the age ranged between
4 and 7 years. All examined animals were under similar breeding system
and feeding management. The animals were maintained indoor in small
private farms. Egyptian clover (Trifolium alexandrium) was available
from November till May (green season). The concentrate ration
contained yellow corn, wheat bran, rice fiber, lime and sodium chloride
salt.

Out of these animals, eight gave normal birth, while, sixteen
cows were admitted with dystocia. This group was subdivided into two
groups according to treatment: Fetotomy group (n = 8) where the dead
fetuses were exteriorized through partial or total fetotomy under epidural
anesthesia. Caesarian sections group (n = 8) where the operation was
done through the left flank in standing position. In the caesarian group,
4 cows were with dystocia due to uterine torsion. All calves which
delivered from cases with uterine torsion or fetotomy were freshly dead.
Samples and analytical methods:

Blood samples were collected from the jugular vein in plain
vacutainer fubes for separation of serum. Five blood samples were
collected from each animal: prepartum (at arrival to the hospital about an
hour before delivery), and just after parturition (in the hospital), then at
24, 48 and 72 hrs postpartum (at owners dwelling). All blood samples
were centrifuged at 3000 RPM for 10 minute and the harvested sera were
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stored at -20 °C until analysis. All parameters including AST (U7,
GLDH (U/), y-GT (U/), CK (U/D), glucose (mmol/l), total bilirubin
(mmol/l), cholesterol (mmol/1) and triglyceride (mmol/l) were
determined colorometerically using commercial test kits supplied and by
Digital Ultraviolet =~ Spectrophotometer  (Digital  Ultraviclet
Spectrophotometer, CE 292, series 2, Cecil instruments, Cambridge
England, Series No. 52.232.).

Statistical analysis:

The results were expressed as the means = SD. Statistical
analyses were undertaken using one-way ANOVA. Analysis was
performed using Statistical Package for the Social Sciences for Windows
(SPSS, version 10.0, 1999).

RESULTS

Prepartum, AST activity was higher in the group with Caesarian
sections due to uterine torsion than the control and fetotomie groups, the
difference was significant (p < 0.001). AST activities were significantly
higher in all groups than control, directly after parturition and at 24, 48
and 72hrs postpartum (p < 0.05). There were no significant differences
between fetotomy and dystocia group without uterine torsion (Fig. 1).
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Fig. 1: AST activity in the serum of cows with eutocia, fetotomy and caesarian
sections (Mean + SD)

GLDH activity was higher in the group with Caesarian sections
due to uterine torsion than the control and fetotomie groups (p < 0.001).
At 72 hrs post partum there were significant higher GLDH activities in

335



Assiut Vet. Med. J. Vol 53 No. 11 4 July 2007

the dystocia group without uterine torsion than the normal parturition
group (p < 0.05). There were no significant differences between control
and fetotomy (Fig. 2).
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Fig. 2: GLDH activity in the serum of cows with eutocia, fetotomy and
caesarian sections (Mean = SD)

¥-GT activity was higher in the group with Caesarian sections
due to uterine torsion than the control and fetotomie groups (p < 0.01).
There were no significant differences between all groups just after
delivery. The differences between control, fetotomy and dystocia group
were not statistically significant (Fig. 3).
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Fig. 3: 7-GT activity in the serum of cows with eutocia, fetotomy and caesarian
secticns (Mean = SD.
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CK activities were higher in the group with Caesarian sections

due to uterine torsion than control and fetotomie groups (p < 0.001). At
24, 48 and 72hrs after delivery there were significant differences
between control, fetotomy and dystocia group without uterine torsion

(p < 0.05). There were no significant differences between fetotomy and
dystocia group (Fig. 4).
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Fig. 4: CK activity in the serum of cows with eutocia, fetotomy and caesarian

sections (Mean £ SD).

Glucose level was significantly higher in the fetotomy group than

the control and caesarian groups just before the operation (p < 0.01).
After delivery the differences between the groups were not statisticaily
significant (Fig. 5).
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There were no significant differences in bilirubin, cholesterol and
trigyceride concentrations between control, fetotomy and caesarien
group. There were some elevations in the bilirubin and cholestero! levels
in fetotomy group at 24 and 48hrs (F ig. 6, 7 and 8).
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Fig. 6: bilirubin level in the serum of cows with eutocia, fetotomy and
caesarian sections (Mean = SD).
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Fig. 7: Cholesterol level in the serum of cows with eutocia, fetotomy and
caesarian Sections (Mean = SD).
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Fig. 8: Triglyceride level in the serum of cows with eutocia, fetotomy and
caesarianm {Mean = SD).

DISCUSSION

In the present study, there were significant increases in serum
activities of all measured liver enzymes. AST is widely distributed in
many tissues being especially abundant in the liver, myocardium and
skeletal muscles. The present results in regard to AST activity were
coincident to that reported by Bostedt (1974), Birgel et al. (1997), and
Nauruschat and Fiirll (2002).

GLDH has been considered as one of the best enzymes for
detecting hepatocellular damage (Braun et al., 1986). It was reported that
serum GLDH was significantly elevated in cases of hepatic abscesses
and hepatic lipidosis (Krizanovi¢ ef al, 1997 and West, 1997) and
significantly increased parallel to liver fattening in cattle (Bogin et al.,
1986). The recorded results here are in agreement with that reported
from Bostedt (1974), Sattler and Fiirll (2002), in which there were no
significant differences between the GLDH level during pre and post partum
period in normally calved cows.

In the present study y-GT activity showed significant increase
during all periods of sampling in the caesarian group due to uterine
torsion. That may be attributable to severe hepatic dysfunction. The liver
is the major contributor of v-GT to plasma and it is localized both in the
hepatocytes and in the biliary tree and its richest distribution in the
epithelium of the bile ductules (Muilen, 1976, Bouda et al, 1980,
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Pearson, 1990 and Blei, 1994). It was reported that v-GT is a sensitive
indicator for cholestasis, biliary hyperplasia and hepatocellular damage
(Craig et al., 1991). It seems likely that the changes in the liver in dairy
cows are functional and related to the metabolic demands of late
pregnancy and early lactation (West, 1989, Bremmer et al., 1999).

CK is released mainly from the skeletal and myocardial muscle.
On the other hand, the significant increase in CK activity may be
attributed to exertion of muscle in prepartum cases and to injury of
muscles in postpartum cases. The significant increases in serum CK in
cases of factotomy and caesarian group specially with uterine torsion
may be attributed to the severe muscle activity and may be originated
either from the dam or from the foetus during foetotomy and caesarian
with uterine torsion. Birgel er al. (1997) recorded similar results of CK
activities in cattle suffered from dystocia. The significant increase in
glucose level in fetotomy group in the peripartum period may be
attributed to the death of the foetus, which result in decrease glucose
assimilation. It was found that the glucose concentration lower in COWS
with retained placenta than those with normal drop of the fetal
membranes (Jessen, 1981). West (1990) reported that animal with
glucose concentration of 2.25 mmol/l had fatty liver. It was found that
there were highly positive correlation between glucose concentration and
endotoxins effect after dystocia in cows (Fritsche et al, 2000). West
(1989) reported that there were significant alterations in plasma total
bilirubin., total ketone body and urea concentrations in periparturient
Cows compared with non-pregnant non-lactating cows. The results
récorded in the current study disagree with those reported by West
(1989) and Karsai and Gaal (1987).

In conclusion, cattle with uterine torsion and subjected to
caesarian section are associated with hepatocelluar damage. On the other
hand, fetotomy has no effect on hepatic function. The type of parturition
has no effect on the bilirubin, cholesterol and triglyceride concentration
Just before parturition until the 3™ day post partum.
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