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ABSTRACT

The effect of nutrition on the occurrence of reproductive disorders differs according
to the planc of nutrition, ype and sources of nutrients. as well as the managemental
stalus of the animals. This investigation was carried ot on 70 pregnant Haolstcin Frie-
sian cows aged 3-6 years old. The cowws were divided into 2 groups. Group A. included
35 cowws and were fed a properly formulated ration 28.00 Kq/ head /day for dry preg-
nani cow with a reduced dietary cation- anion difference (DCAD). Group B. included 35
cows and toere fed 26.00 Kg formulated ration/ head/day for a dry pregnant cow
with a slightly  clevated DCAD. The cows in both groups were ohserved until partuiri-
tion and after parturition they were examined ultrasonographically hwice weekly for 9
weelks to follow up uterine involution and ovarian jindings. Data concerning the post-
partum reproductive performance { ulertne tnvoluton, first estrus, open days. and con-
ception rate ) u.;ere recorded. Pregnancy diagnosis was done rectally 60 days post
brecding using a proved fertile bull. Blood samples were taken tevice weekly for 9

weeles, beyinning 7 days postparium jor progesterone assqy.

Serum progesterone level showed a significant rise in animals in group A than thosc

in group B starting from the second weck postpartum

Animals in group A showed a significant (p < 0.01) reduction in days from calving o
tterine involition { 23.65+2.54 Vs, 37.G67+4.65) as indicated by rltrasonographic exam-
ination, days to first estrus (58.8716.54 Vs. 87.98+9.82) , number of services per con-
ception (1.67+0.54 Vs. 3.21+0.87) and open days (87.76-9.75 Vs. 122.63+3.65). Group
A showed a higher conceptuion rate than group B { 80% Vs. 54.25% ).

It could be concladed that careful adjustment of the rate of anionic salt supplernen-
tation in dry cow diets 1nay support proper_functioning of both Ca and energy regulato-
ry sys(em so that optimal health s achieved in the peripartum period.

Mansoura, Vet. Med. J. (187 - 201) Vol. V, No. 1, 2003




A. O., Hegab and H. A., Amer
188

INTRODUCTION

..The ellect of nutrition on the oecurrence of reproductive disorders differs accordlng to the
plane of nutrition, type and sources of nutrients as well as the managemental status ot the anl-

mals.

Although the plane of nulritlon and nutritional deficlency in addition to the managemental
status of the animals play an lmportant role in the reproductive performance. the ignorance ol
dairymen about the nutrition and management of thelir herds specially during late gestation pe-
riod and carly postpartum periol may lead to the appearance of some rcproductive disorders as
abortion. stlllbirth. vaginal prolapse. dystocia, retalncd placenta, metritis, cystic ovary. masltilis,
claw affections and metabolic disorders as milk [ever. Association among thesc reproductive dis-
orders has been widcly studied in dairy cattlc (Breden and Odegaard, 1996; Celavas et al.,
1996 and Gant et al.,, 1998).

Bcesides tremendous changes in encrgy and protein flux around the time of calving. peripar-
tum cows also experience large changes in mineral element dynamles. Datly body (urnover of
calcium changes Irom 10g in non lactating cows to greatcr than 30¢ in lactating cows (Horst et
al., 1997). Alnost 70% ol ihe alfecied multiparous cows in three commercial [arms in Florlda,
Colorado and Wisconsin sullcred from clinical or subclinical hypocalcaemia at calving, although
only 80% exhibited clinlcal hypocalcaemla, l.e. milk fevcer (Beede 1995). Becansce calciim has a
role in smooth muscle function hypocalcaemia at calving Is a predisposing factor lor dystocia,

prolapsed utcrus. retairied placenta and carly metritis (Grohn et al., 1989).

Decreasing the dietary cation-anion diffcrenee (DCAD: milllequivalents [(Na+K) - (CI+S)) /100g
of dry matter "DM"} during the last 3-4 wceks belore calving can have benellelal eflects on sys-
temic acid-base stalus, Ca metabolism, peripartum health and postpartum productive and re-
producltive puerformance (Horst et al,, 1994).

To reduce the severity of hyporalcaemla In perlpartum cows, anionic salts arc somelimes {ed
to cows during the dry period (Horst et al,, 1997). Anionic saits are cellned as salls that are
higher in negatively charged fixed antons Cl and S relatlve to the posltively charged cations Na
and K. These four lons are important components In the equation for dielary cation-anion diffcr-
ence {DCAD]) [Gant et al., 1998).

High crude protein (CP) intake has been implicated in incrcasing days to first ovulation due to
Inlcractions with reproductive health disorders (Carroll et al., 1988).

Two gross [actors have been linked to the number of days betwecn calving and nannal ovari-

an activily ol healthy cows, amount of nutrients delivered for the cows and quantity of milk pro-

Mansoura, Vet. Med. J. Vol. V, No. 1, 2003



A. 0., Hegab and H. A., Amer
189

duced (Whitmore et al., 1974). Estimaling cnergy balanee eommbines these two factors into a
possible assessment of the homeorrhelic state of the animal. Using 13 cows Butler et al., (1981)
found that enerdy balance during the lirst 20 days of lactation was related inversely (-0.60) to

days to nonnal ovulation.

The purposc of this study was to cvaluate the efficlency of altertng DCAD. encrygy and protcin

Intake on some postpartium reproduelive performance of dairy cows.

MATERIAL AND METHODS

Animals : This study was carrled out on 70 pregnani linlstein Frieslan cows in a piivale
(arn, Dakahlia Govermorate, Egypt. These animals aged 3-6 years old and werc kept it an o
yard, All cows werc reccived circular prophylactic treatment against intcrnal and exiernal pars-
sites, in addition to vaccinatlon againsl the endemic diseascs. The eows were milked 1nechani-

cally {threce {imes daily. The animals were allocated Into two experimental groups.

Group A : included 35 cows and were fed d properly formulated ration 28.00kg/head/day (e
dry pregnant cow (table 1). The formulation of ration was done according to the National Re-
search Council (NRC, 1989).

Group B : included 35 cows and werce fed 26.00kg lorinulated ration/head/day tor dry preg-

nant cow (table ).

The feeding ratian analysis: All basal feed ingredients oflered to the investlgaled animals
were analyzed {lable 2) according to Willis (1960).

Dietary cation - anoin difference (DCAD): The inter velationship among dictary microminer-
als (DCAD) was evaluated In the basal diet of thic dry and laclating cows accordlug (o Byers
(1992).

The cows under Investigation were obscrved until parturition. Alter parturition all cows were
exaniined ulirasonographieally twice weekly lor 9 weeks to follow up uterine involution and ovar-
fan findings. Ultrasongraphic examination was conducted by real-lime B- and M-made ullraso-
nography using linear rectal 5 MHz according 1o Plerson and Ginther (1988) uniil complele
uterfne involution was achieved. Ovaries were examined according to Plerson and Ginther
(1988) using transrectal 7.5 MHz probe ta identify only 2mm follicles which could be monliored
clearly due 1o the resolntion of the used apparatus used {(Ultrascan 50. Mitsubishi, Japain) which

equipped with a printer (Sony, Japan).

Data concerning the postpartum reproductive perforniance (uterine involuilon, first postpar-

tumn estrus. days open, numbecer of services per conception and conception rate) were recarded.
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Pregnancy dlagnosis was done reetally 60 days post breeding using a proved fertile bull.

Blood sampling: Blood samples were obtained from cach cow by puncture of the jugular vein
twice weekly for 9 weeks starting 7 days postpartum. The blood samples were centriluged at
3000 r.p.m. for 20 minutes and only clear non-hemolysed sera were harvested and kept at -20°C

until progesterone was measured aceording to assay system deseribcd by Naber et al. (1999).

Statistical analysls : The resulls were represented as mean + SD. Statistical analysis of the

results was conducted according to Snedecor and Cochran (1982).

RESULTS

The dietary components for dry pregnant cows as well as DCAD are presented in table 2. The
table showcd that the dictary concentrations of crude proiein offered to cows was 11.34 and
14.97%, the net cnergy (Mcal/Kg) was 1.34 and 1,68, the calcium was 0.35 and 0.94% and the
phosphorus was 0.29 and 0.43% for dry pregnant cows In groups A and B, respectively. The
DCAD of diet offered to dry pregnant cows was 278 and 358 meq/Kg in groups A and B. respece-
tively.

Table 3 showed serurn progesterone level In A and B groups duriug 9 weeks postpartum. The

results showed significant varlations among the 2 groups starting fromn the 2nd week posipar-

turmn.

Table 4: presented the effect of DCAD. energy and protein Intake on the postpartum repro-
ducuve performance. The postpartum reproductlve performmance showed a significant (P<D.01)
variation betwcen both groups. Cows tn group A exhibited a significant (P<0.01) reducUon in
days (rom calving to uterine {nvolution (Fig. 1 and 2), days to (irst estrus (Fig. 3). numbcrs ol
- services per cornception and open days. Morcover, the conception rate was greally higher in caws
of group A (han in B (80% Vs. 54.29%).

DISCUSSION AND CONCLUSION

Afltcr calving and during the perlod of mllk production and energy deficlency. the uierus.
ovary, hypothalamus and pituttary of cows undergo a process of recovery and rebuilding for cx-
tablishment of subscquent pregnancy. This perlod is cbaracterzed by hormonal maturation of
the pituitary and hypothalamus (Nett, 1987), morphological and histological ehanges in the
uterus {Marion and Gier, 1968) and establishment of new follicular populations on the ovary
Icading to lirst ovulation (Savio et al., 1990). Magnitudc of energy deficiency (negaltive energy

balance) sccms to affect these processes ol folllcular growth and development leadiny to firsi ov-

Mansoura, Vel. Med. J. Vol. V, No. 1, 2003



A. O., Hegab and H, A., Amer

191

ulation. This may occur by a combinatlon of events assoclated with ncgative energy balance In-
cluding changes in efrculating concentration of hormones and metabolites as well as Interaction
of higher brain centers with the hypothalamus and pituitary. The end result (s that cows In most
negative balance are most likely to remain anestrus (Staples and Thatcher, 1990).

Butler et al., (1981) found that postpartum cows have {lrst ovulation about 10 days alter
they have reached thelr most negative energy balance. Theretore, the sooner postparium cows
bemng consuming enough feed “so that they begin to return toward true energy balance” the
sooner they will have thelr first ovulation and being cyeling.

Villa-Gody et al., (1888) found that progesterone concentration of the first estrous cycle aficr
calving werc similar for cows experiencing differcnt levels of negative energy balance. lowever,
by the 2nd and 3rd estrous cycles, cows have greatest negative energy balance had also the low-

est progesicrone concentration.

Britt {1992) showed that there {s no immcdlate effect of negative energy balance on progesle-
rone secretion by the corpus luteum. At least 40-60 days are required before prodesteronc is rc-
duced.

Fertility of cows that experinee sever negative energy balance during early Jactaton may be
compromised partially by reduced steroidogenie capaclty of the corpus luteum that deveclops fat-

er in lactation.

Progesterone production by the corpus luteum {ndirectly eatuses ovulatory follicles (o stop
growing and gradually disappear. since eontinued growth of these follicles ean not be supporicd
by low concenlirations of LH eaused by progesterone suppression. This functional turnover of ini-
lieles ensuires emergence of a new healthy follicle at Uine of cotpus tuteum regression and opli-

mizes for good reproductive performance.

Under conditons of low serurn progesterone coneentrations, the dominant follicles does not
undergo rcgression but instead continues to grow. In our investigation, the serun progesierone
concenftrafion rise and beeoine greater than Ing/ ml (rom the 4th week postpartum. This oc-
curred only during the 7th week in group B. The increase in progesterone eoncentration (n group
A was {ollowed by sustained increase during the next weeks whercas in group B the Increase in
progesicrone level in weeks afler the 7th weck was undetectable and gradual. This lndlcates (lLiat
even through the cows in group A have a lower energy balance and protein, they return carlicr
to cyclieity than cows in group B.

This nay be attributed to the reduced DCAD. Derreasing the dictary catlon-anion differenee
“DCAD" during the last 3 to 4 wecks beforc calving can have benelficial effects on systemle acld-

Mansoura, Vet. Med. J. Vol. V. No. 1, 2003




A. O., Hegab and H. A., Amer
192

base status, Ca metabollsm, peripartum health and postpartum productive and reproductive
perlormarce (Oetzal et al., 1988 and Tucker et al., 1991).

Also, Oetzel et al., (1988) (ound that dietary Ca intake did not allect serum concentration of
Inorganic calcin (iCa). bul that higher dictary Ca concentration wilh negative DCAD lowcred

(he incidence of hypocalcacmia.

Byers (1992) recommended that the reduced DCAD of diets for dry cows. reduced the incl-
dence of milk fever. Beede (1992) and Oetzel et al.,(1888) reported that serum concentrations
ol ionlzed Ca for cows fed dlets supplemented with anlonic salts were higher than cows fed con-
trol diets, presumably because of the mobilization of Ca from the intestinal tract and its efMicient
absorption. These responses are claimed {o eliminate clinfcal and subclinical hypocalcaemia In
partiurient cows and consequently to reduce the uterine Involution period, days to {irst estrus
and days open and hence to improve the conceptlon rate & reducing the number of services re-
quired lor each conception (Beede 1992): »

Thus il could be concluded that careful adjustment of the rate ol anlonic sall supplementa-

Hion in dry cow dicts support proper functioning of both Ca and energy regulatory sysicms so
that obttmal health is achieved in the peripartum period.
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Table (1): Compasition of total mixed ration (TMR) for dry pregnant cows.

(1) Protected fat (magnabac): prepared by Norel Company, Spain.

(2) Vitamin premix: prepared by Multivita Company to provide 6000 i.u.
Vit. A., 1250 1.u. Vil. D3 and 20 mg vit E. provide.

(3) Micromineral premix: prepared by Multivita Company to provide 50
ppm Zn, 45ppm Mn. 40ppm Fe, 10ppm Cu, 0.6ppm 1, 0.3 Se and 02

ppm Co.

Mansoura, Vet. Med. J.

Ingredient (kg) | TMR (Xg) on feed basis
| Group A Group B
Farages:
e Barseem 3.07 3.00
e Com silage 13.06 10.23
e  Wheat straw 1.52 --
e Barseem hay - 1.00
Concentratcs:
¢ (Com grain 1.00 2.70
e Com gluten 0.50 0.50
e Soy bean meal 1.08 1.02
e Linseed meal 0.75 0.46
e Colton sced meal - 0.46
e Whole cotton seed 0.50 0.46
»  Molasses 0.50 0.90
¢ Protected fat (1) - 0.09
¢ Lime stone - 0.06
o Sodium dibusic Phosphate - 0.06
e Scd. chloride
s Sod. Bicarb. - 0.02
« Vitamin premix (2) - 0.02
¢ Micromiperal premix (3) 0.01 0.01
| 0.01 0.01 ]
Total feed intake (Kg) 28.00 26.00
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Table (2): Dietary component and dietary cation-anion difference

(DCAD) for dry pregnant cows.

Nutrient % Group A Group B
Crude protein (%dry matter) 11.34 14.97
Undegradable protein intake. 31.37 34.14
Degradable protein intake 66.88 65.02
Total digestable nutrients 60.45 69.67
Nel energy (Meal/Kg) 1.32 1.68
Neutral detcrgent fiber 54.38 34.28
Acid detergent fiber 33.47 21.81
Non fibrous earbohydrates 2222 38.11
Caleium 0.35 0.94
Phosphorus 0.29 043
Magnesium 0.21 0.26
Potassium .32 1.47
Sodium 0.11 0.25
Chloride 0.23 0.42
Sulphur 0.21 0.20
DCAD (meg/Kg) 278 358
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Table (3). Effect of DCAD, energy and prolein intake on serum progesterone level.

Progesterone level (ng/ml)

Weeks
Group A

1w 0.518 +0.231
2 0.567 = 0.243"
o 0.580+0.240"
LI 1.047 +£1.546°
5w 1.410+ 1.364"
6" w 2251 +1.532™
7w 3.768 +1.559"
B w 2469+ §.461"
9" w 2493 + 1301

Group B

0.585 +0.275
0476 £ 0.223
0.675+0.228
0.623 +0.227
0.534 £ 0.201
0819 + (0.639
[.O31 +1.126
1.432 3 {454
1.913 £ 1.300

* Significant variation at P< (.05

** Significant variation at P<00.|

Table (4): Effect of DCAD, energy and protein intake on postpartum reproduclive

performance.
Parameter Group A Group B
Days from calving to uterine involution 23.65 +2.54** 37.67 +4.65
Days (o first estrus 58.87+6.54** 87.98 + 6.82
Numbers of services pecr conception 1.67 +0.54%* 321+ 0.87
days Open 87.76 +9.75%* 122.63 +3.65
Conception rate (%) 80.00 (n—28) 54.29 (n=19)

Data are expressed as Mean + S. D.

- n = number of pregnant cows

** Signilicant variation at P< 0.01.
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(A) First week postpatum. (B) Second week posipalun.

(C) Third week posipatinn. (D) FFourth week postpataim.

Figure 1 : Ulirasonographic immages from calving tlll complete uterine involuation in cows of the

group (A). Note the echogenicily of uterine wall and uterine contents.
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(B) Sccond week posipatinm, (C) 1hivd week posipalin.

{D) Fourth week postpatum. (E) Filth week postpatum. {F) Sixth week posipatum.

Figure 2 : Ulirasonographic images from ealving till complete uterine involuation i cows ol {lic

group (3). Note the delayed dcercase In uterine wall thickness than cows in group (A).
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Figure 3 : Hypoechoic growing follicle upon the ovary few

days before estrus in both groups.
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