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soune other area of low commercial value, .

Happears that effective controt of the acute phase of copper
poisuning in sheep can be obtained by the subcutancous injec-
tion of tetrathiomolybdate, This route of administration is as
effective as the intravenous route, which has previously been
used with considerable success, provided that the dose rate is
increased, This new treatment regimen has obvious advan-
tages in terms of cost and convenience and lends itself to use in
unskilled hands. It has already been used to control outbreaks
of copper poisoning in commercial flocks. Over 400 animals
were at risk but none of them developed the haemolyltic crisis
after treatment was initiated and there were no adverse ef-
fects.
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Economic and reproductive consequences of
retained placentain dairy cattle

I. Joosten, J. Stelwagen, A. A. Dijkhuizen

Veterinary Record (1488) 123, 53-57

‘The financial losses due to retained placenta in Duteh dairy
caitle were estimated by using two different methods of caleu-
lation. A data-set containing the birth records of 160,188
Meouse-Rhine-Yssel cows provided dain on the reproductive
performance of cows with and without retained placenta. The
fertility of cows after relention of the placenta appeared fo be
affected, An cconomic calcufation made by adding the losses
due to incrensed culving Inferval, increased culling rate, loss of
milk production and fhe costs of veterbuary freatment and
drugs revested that the fotul Joss due to retained placents was
£471 per year for a 100-cow farm with an aversge incidence of
the condition (66 per cend}, For a ‘problem’ farm with a 30 per
cent rate, the loss was £2139 per year. A compulter farm simu-
lation modul, based on a stochaslic determination of everits,
was used (o make calculations for circumstances closely re-
sembling those on farms, A 6:6 per cent rate of retained
placenta caused a small but significant decrease in net return
on lahour and management; however, a 30 per cent rate caused
highly significant changes, The economic effects of retained
placenta were similar in magnitude in herds of high or low
productivity and high or Jow fertility. Sensitivity analysis
showed thal the greatest financiad Josses were caused by louss of
milk production, fellowed by the number of animals sufTering
from complications. The financial losses in herds with an aver-
age rale of refained placenta were thus of limited economic
importance and therapeutic measurcs alone should he
adequate. However, in a herd with a high rate of retained
placenta (he financial Josses were cousiderable, and preventive
nieasures for the whole herd could easily be justified,

ECONOMIC losses due to reproductive failure in Dutch
dairy cattle have been estimated to be equivalent to 10 per
cent of an’average furmer's income (Dijkhuizen and others
1985). One of the disorders coniributing to this reproductive
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failure is retained placenta which, especially when folowed
by metritis, is associated with a decrease in pregianey rate
after first service, an Inerease in the number of inseminations
per conception, an increase in the numbce, of days open, a
subsequent longer calving interval, higher culling rates amd
loss of milk production (Dyrenduhl and others 1977,
Romaniuk 1978, Bosted! 1979, Sandals and others 1979,
Lotthammer 198}, Halpern and others 1985). As a result,
many authors associnte retained placents with considerable
financial foss. However, the literature concerning the extent
of this loss, either it farm tevel or cateulimted Tor an individuat
cow, is scarce (Lotthammer 1981). This paper provides an
assessment of the financial implications of retained placenta
at farm level. First, the effect on fertility was determined from
the empirical study population. A simple calcutation by hand
provided a tool for making quick econemic cafcutations. A
computer farm simulation. mode! was used to make cailen-
lations based on circumstances as cluse as possible (o those on
farms and indicated the extent 1o which retained placentais a
recognisable economic problem within dairy farm sanage-
ment. By analysing several variations, the finuncial losses due
to retained placenta under different circumstances have been
clarificd; this analysis may help to provide an insight into the
economic feasibitity of developing and improving preventive
and therapeutic measuyes,

Materfals and methods

The data consisted of 369,288 calving records from 160,188
Dutch Meuse-Rliine-Yssel cows (a dairy breed also suited for
beef production). The set was derived from the birth registra-
tion data (1975 to 1984} of the arlificial insemination centre
‘de Kempen', situated in the southern part of the Nether-
lands, A detailed description of the data-set has been presen-
ted (Joosten and others 1987). The calvings weie divided into
four groups. First, normal or easy calvings without retained
placenta (WNRPY; these comprised BR-2 per cent of the toral;
secandly, normal calvings with retained placenta (nue) which
comprised 5-2 per cent, thirdly, abnormal calvings (inchuding
difficult calvings, cacsurcan operations, fetolomy or ubor-
tion) withou! retained placenta (ANRP) which comprised §:2
per cent apd, fourthly, abnormal calvings with retained
plucentn (Are) which eomprined id per cent o the doluk cul.
vings. For each group, the ealving rate after first insemina-
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tion, the number of days to first service, the number of in-
seminations per conception, the calving interval and the
culling rate were calculated. Differences were analysed by a ¢
test for diflerences between means and a x? test for independ-
ence, -

Methods of economic calculation: creation of the basic set-up

All prices were originally in Dutch guilders and have been
converted to sterling using an exchange rate of 3.30.

Caleulations by hand.— The total loss due to retained placenta
was calculated by adding the losses due to the following con®
tributing causes. The losses due to increased calving interval
were estimated to average £0.60 per day, taking into account
that the costs of each additional day are not uniform (Dijkhu-
izen and others 1985). The losses due to increased culling rate
were calculated by taking into account two different causes of
culling, calving problems and fertility problems, for which the
financial loss per cow culled was estimated to be £264 and
£142 respectively (Dijkhuizen 1983), Based on the ratio
ARF:NRP, it was estimated that there were three times as many
cows culled for fertility problems as for catving problems. The
loss of milk production amounted on average to 207 kg/cow
{Lotthammer 1981). The net price of 1 kg of mitk was £0.14,
representing the milk price less the feed costs, giving a total
loss of approximately £29. The costs of veterinary treatment
and drugs were estimated to amount to £15 in an uncomplica-
ted case and £30 in a casé complicated by metritis. 1t was
assumed that there were approximately equal numbers of
complicated and uncomplicated cases (Sandals and others
1979, Erb and others 1981, Dohoo and Martin 1984a, Curtis
and others 1985). .

The calculations were made for farms with 6-6 per cent re-
tained placenta, the average incidence rate in the study popu-
lation (Joosten and others 1987) and for farms with 30 per cent
retained placenta, representing ‘problem’ farms.

Computer farm simulation model.— More realistic calculations
of the financial losses due to retained placenta were made by
using a stochastic simulation model {Dijkhuizen and others
1986). This mode] can closely imitate variations in farm mana-
gement, because several events and the effects of decisions
can be stochastically determined. Each simulated herd consis-
ted of a fixed number of up to 100 cows individually generated
according to a set of predetermined herd characteristics
(Table 1). The calculations were made for a period of 15
years, the first five of which were used to stabilise the con-
ditions and the next 10 to calculate the experimental data, For
each alternative, the calculations were repeated 20 times to
obtain statistically reliable results. Differences in outcome
were analysed by a ¢ test for differences between means. For
this siudy the model described by Dijkhuizen and others
(1986) was adjusted to fit the study population and to cope
with the specific consequences of retained placenta. The cal-
ving rate for each group was cafculated from the data-set. For
each cow with retained placenta a loss of milk production
averaging 207 kg (Lotthammer 1981) was introduced. This
loss was assumed to occur in the first 60 days after calving,
divided into three periods of 20 days each, Some of the cows
which calve normally and have retained placemta (NRP) tend
to develop metritis (Sandals and others 1979, Erb and others
1981, Dohoo and Martin 1984a, Curtis and others 1985). To
allow for the effects of this metritis 36-5 per cent {the transfer
factor, TF) of these calvinps were transferred to the group of
cows which did not calve normally and had retained placenta
(ARP), and a lower calving rate and a higher preduction loss
were assipned to these calvings. Consequently, the calving
rate (CR) of the NRP group after transfer {CR(NRP)t) could be
expressed by the equation:

CR(NRP)t =({CR{NRP) — TF X CR(ARP)}/(} — TF)
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The calving rate of the ARP group was considered to be con-
stant and the same as that of the animals transferred.

The model was used lo analyse the vesults of assuming that
herds had either no retained placenta, or 6-6 per cent retained
placenta (the average incidence rate in the population), or 30
per cent retained placenta, as an example of a severely affec-
ted herd. The model was then used 10 assess the effects of
variations in the oestrus detection rate, the calving rate afier
first insemination and the loss of milk production for the four
groups of cows, as tabulated below

- Rolpined Aelained Potained
placenta placenta placenta
0% 66% 30%
Qoestrus deleclion rate (%) 70 70 70
HHRP (%) 848 B8-2 64 8
ANRP {%) 52 52 52
nAp (%) 0 52 236
ARP (%) 0 14 64
Calving tate after firsl Insemination
hwae (%) 610 610 610
anrp (rate refative 1o non) 91-4 914 914
wAp (1ate relalive to nonr) B7-4 874 874
ARP (rale refalive o noR) 82-4 624 g2-4
Transfer factor {%) = 365 365
Milk preduction loss (%) for
war Petiod 1 - 17 17
Perlod 2 - 7 7
Petlod 3 - 2 2
Arp Period 1 - 34 34
Perlod 2 - 14 14
Period 3 - 85 85
Tolal milk yleld (kg’305 days) 6275 6275 6275

Variations analysed within the 6-6 per cent and 30 per cent
retained placenta groups allowed for production losses in Nrp
and ARP groups of half or twice those specified, transfer fac-
tors of 10 and 63 per cent and calving rates I} per cent or
higher lower than those specified,

Yariations analysed for all the cows included 305-day mitk
yields of 7275 kg and 5275 kg, and high and low fertitity levels
for the 0 per cent, 66 per cent and 30 per cent retained
placenta groups, with an oestrus deteclion rate of 90 per cent
and a calving rate for NNRP cows of 81 per cent, and an ocstius
detection rate of 50 per cent and a calving rale for NNRP cows
of 41 per cent,

Results

The fertility of the cows was affected by retained placenta,
A comparison of cows with and without retained placenta
(Table 2) shows increases in the number of days to first in-
semination and number of inseminations per conception, and
increases in the calving interval and culling rate (P - 0-01).
The calving rate after first insemination was decreascd (P <
0:01). When the calving process was also considered, the fig-

TABLE 1: Major characterlstlcs of the Inltlal hardis)

Reproduclion tralls .
Quaslrus dateclloniale (%) 70

Average calving rale (%) 610
% ol calving problems and puerpedial dislurbances
{relained placenia excluded) 52

% olrelainad placenta 0

Average calvingrale problemcows (%) 558
Breeding and culling policy

Cows wilh a relative production level of = 80%

Cows with a relative produclionlevel ol 81 -90%

No breeding

max. allowabla calving Interval {days) 440
Cows with & relative preduction lavel ol > 80%
max. allowable calving Intervat {days) 520
Prcesand cosls
Mitk price { £per kg)
Fat 325
Prolein 325
Milk volume -0-02
Price roughage [Cper 1000 Dutch feed units) on
Price conceniralas {ditlo) 017
Velerinary services and drugs 27
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TABLE 2: Ferillity parémeters (mean t ed) calculated for four groupa of calvings separately and combined (iwo by two based on the sbasnce or

presence of relalned placenta). Total rumber of calvings 369,288

NHAP 4 HNP 4
NHRP ANAP HAP AP Rmp AnP

Days to first 84.5° 868 880 874 846" 079
insemination 1351 *436 +326 1605 2356 2381
Calving rate after 61.0° 558 533 50-3 60-7 530
first Insemination (%)
Average calving 384-6° 3823 3952 3955 3850 3953
Interval {days) +50-0 *57.9 +52.7 +76-9 +50-9 *57-5
Number of Inseminalions 175" 186 1-94 2.01 1.76 195
per conceplion +1.18 +137 +130 +1.34 *1:19 13
Cutling rate {%) 22.9° 276 29-4 367 231 310

wnmeannp Normal/abnormal calvings, no relained plecenta
waene Normat/abnormat cafvings, wilh relalned placenta

* For each parameter ligures differ significantly between the groups with and withoul relalned placenta (nae+ARP ¥ KiRP+anAr) P < 0-001

¥ Figures for the kune group differ significanily fram those of the olher groups {P < 0-01). Diiarences between the other groups are nol significant al the 0-01 tavel,
¢ Flgures for el groups diliar significantly (P < 0-01} except between the nar and are group

® Figures for all groups differ significanlly (P < 0-01) excepl between the axre and HRP group

ures for the NRP and ARP groups did not differ, except in the
case of culling rate. Even so, the figures for the ANRP proup
were not significantly different from the NRP and ARP groups,
with the exception of calving rate,

The financial losses per cow due to retained placenta, catcu-
lated by hand, were as {ollows.

There was an average increase in calving interval of 10-3
days with a financial loss of 10-3 X £0.60) = £6.20.

There was an average increase in culling rate of 7-9 per
cent, 25 per cent due to calving problems at £264 per cow and

TABLE 3: Tha changes In ne! return on lsbour and management an 8
resulf of changes in mean production and reproduction parameters dus
to different rates of retained placents. The figures In the 6-6 per cent and
30 per cen! tolumns are compared with the tigures for 6 per cent retained
placenia

Incldence of retained placenta (%)

basic set-up
0 6-6 30

tean mikk yield per cow (kg) 5951 -25 —a1**
Calving interval (days}

herd average a7t +1* 16
cows = 410 days (%) 16 +1 +5
Fertility slatus £ 65 -1 7
Annual culling rale dus fo

Raproductive failure 28 +0-2 +0-6™"*
Produclion taiture 32 +0-3 +0-2
Tolal 208 +06 105
Cows not pregnant (%} 3-4 4102 106
Cows not Inseminated (%) 35 +0-2 +02
Net return on labowr and
managemenl (&/cow/year) 368 -6 -2

- *P <005 P <001, P <0005

T Ferility status is pregnancy rate after first breading/number of Inseminations
per conception ~ ({taterval from calving to conceplion — 125)

75 per cent due to fertility problems at £142 per cow, giving an
average cost per cow culled of £172.5. The financial Joss was
therefore 0.079 x £172.5 = £13.63.

The average loss of milk production was 207 kg, with a fin-
ancial loss of 207 x £0.14 = £28.98.

The cost of veterinary trentment and drugs for simple cases
was £15 per cow, and for cases complicated by metritis £30 per
cow. There were approximately equal numbers of simple and
compticated cases, giving an average financial loss of
£22.50.

The total financial foss was therefore £71.31.

For a farm with a herd of 100 cows and a rate of retained
placenta of 6-6 per cent or 30 per cent, the annual financial
loss would be as follows:

tngidence of relained placenta {%)
&6 30
Loss (£) due to;

Calving Interval 41 186 (3%)
Culiing rate 80 408 (19%)
Milk production 191 869 (40%)
Valarinary saivice 149 675 {32%
Tolal 471 2139 {100%)

Using the farm simulation model, for a herd with no re-
tained placenta the net return on labour and management
would have been £368 per cow per year (Table 3). A 6-6 per
cent rale of retained placenta did not significantly change the
herd's productivity or fertility, but there was a tendency to-
wards & small but significant decrease in net return (£6
P < 0-05). A 30 per cent rate, however, caused highly signifi-
cant changes. Milk production decreased and the calving in-
terval and culling rate increased (P < 0-005) owing !o repro-
ductive failure, resulting in an average loss in net return of £22
per cow (P < 0-005),

TABLE 4: The effect of retained placenta on herds with high and low produclion levels, The figures In the 6-6 per cen! and 30 per canl columns sre
compared with the corresponding levels In the column for 0 par cent retained placenta

Incidence of retained placenta (%)

66 30
High Low High Low High Low
production preduction preduclion production production produclion
L 3

Mean milk yleld per cow (kg) 6695 5071 -1 -19 -113"** ~B80**
Celving Interval (days)
herd average art a7 +1° +1 - 16" +6"*
Cows = 410 days (%) 16 16 1 +1 i5™ 44
Fertility slatus 1 66 65 -2 0 - —6
Annual culling rate due lo
reproduclive lailure 27 28 +01 +0.2 108" +0.9***
Production faiture 27 37 102 0 101 -0
Tola! 20-5 210 102 +05 407 107
Cows not pregnant (%) 33 34 +01 103 +0-8"" 409"
Cows not Inseminatad (%) 29 39 +0-2 0 102 01
Nsl relurn on labour and 479 235 -3 -4 -2t -19"*

managemen! (E/cow/year}

"P<005"P<0D1," P <0DOS

1 Fertilily status is pregnancy rale aHer first breeding/number of Inseminations per conception — {interva! frem calving lo conception In days — ¥125)
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TABLE 5: The eHect of retalned placenta on herds with high and low fertllily leveta, The tigures In the 6.6 per cent and 30 per cenl columns are
compared with the corresponding lsvels In the column for O per cent retalned placents

Incidence of retained placenta (%)
66

[¢] 30

High Low High Low High Low

tertitity fertility tertility tertility tertility tertitity
Mean milk yleld par cow (kg) 5994 5788 -24 ~24 =74 -ga
Calving interval (days)
Herd average - 360 399 10 0 46" 14t
Cows » 410 days (%) 4 34 0 +1 43" 14
Fertility slalus 1 100 33 -1 0 -g' -4t
Annua! culling rate due 1o
Reproductive fallure 03 16-3 0 110 1014° 2.4
Production fallure 30 41 +0-2 ~0-1 -02 0
Total 186 - 330 0 i08 -03 . 122
Cows not pregnant {%) 1-1 17.0 +0-1 108 +01 124"
Cows nol inseminated (%) 33 4.3 0 0 ~0-3 101
Nat relurn on labour and 372 A3 -3 -4 -39 —gae

management (£/cow/year}

P <005 * P <001, " P <0005

t Fertility stalus is pregnancy rale ahter firsl bresding/number of inseminations per conceplion — {interval from calving 1o conception in days — 125)

Tables 4 and 5 reveal that there was liltle difference in the
influence of retained placenta on herds with either high or low
mitk production or high or low fertility levels. The relatively
large decrease in milk yield at a high production level with a
¥ er cent rate of retained placenta {Table 4) was accounted
tv. by the fact that the loss ascribed to cows with retained
placenta was calculated proportionally. Herds with a low fer-
tility level (Table 5) appeared to be more susceplible to
changes in reproductive performance, especiatly with regard
to culling rate and the percenlage of cows not pregnant. This
resulted in a slightly larger effect on the net return,

Sensitivity analysis of the characteristics ascribed to cows
with retained placenta showed that at the 6-6 per cent level the

effects were so slight that they could not be separated from the *

stochastically determined variance. At the 30 per cent level
{Table 6) fluctuations in production loss had a large effect on
the net return, a doubled loss causing an extra £11 decrease in
net return (P < 0-005). The effect of the number of animals
suffering from complications (expressed in the transfer factor)
was far less; although their effect was not significant when
compared with a transfer factor of 36-5, the difference in net
return between a transfer factor of 10 and one of 63 was signi-
ficant at the 0-05 {evel. Changes in calving rate had no signifi-
cant effect on the net return.

Ni=cussion

Retained placenta is a reproductive disorder which occurs
at the end of one reproductive cycle and has repercussions on
the next. The present study shows that fertility after retained
placenta is impaired, as has also been reported by Dyrendahl
and others (1977), Romaniuk (1978), Bostedt (1979), Lott-

hammer {1981) and Halpern and others {1985). There are
some contradictory reports (Muller and Owens 1974, Kay
1978) but it should be kept in mind that retained placenta
leads to metritis and cystic ovaries in more than 50 per cent of
cases, These problems add lo, or are the predominant cause
of the decrease in fertility (Sandals and others 1979, Erb and
others 1981, Dohoo and Martin 1984b, Curtis and others
1985). Calving and fertility problems are the snain cause of the
higher culling rate. Milk production losses have been reported
by Lotthammer (1981}, Dohoo and Martin (1984h) and

-Rowlands and Lucey (1986); Kay (1978) reported a decrease

which was not significant. In this study #t was not known
whether the animals with retained placenta also suffered from
other diseases. The percentage of complications was derived
from the literature and the calculations were miade accord-
ingly. It was not possible to control for any other discase that
might have influenced the fertility. 1lowever, because of the
large numbers analysed, a random distribution of the effect
over the groups with and without retained placenta may
reasonably be assumed.

The financial losses due to retained placenta were compu-
ted by adding the losses due to decreased fertility, higher cul-
ling rate, reduced milk production and the vosts of veterinary
services. Hand calculations revealed that 40 per cent of the
total loss was due to decreased milk production. Veterinary
treatment accounied for 32 per cent, culling for 19 per cent
and increased calving interval for 9 per cent. However, a herd
with an average rate of retained placenta of 6-6 per cent would
not suffer a substantial loss. For herds in which retained
placenta occurred in 30 per cent of cows the loss was consider-
able. Mote realistic calcuiations by means of the farm simula-
tion model demonstrated the same tendency. The loss at » 30
per cent level of retained placenta was substantial (£22 pes

TABLE &: The eHec! of changes In production and reproductive paramelers [n cows with relalned piacenta on the nel relurn on labour and
mansgement In a herd with s retalned placenta rate of 30 per cenl. The figures are compared wllh the tigures in the basic column

Basic P PL 1F i o cA
x0-5 x2 10 63 »14 »09

Mean mitk yleld per cow (kg) 5860 +7 -70* -3 —24 -27 -19
Calving Inlsrval (days)
Herd average . 383 0 0 0 0 -1 Y
cows = 410 days (%) 21 [¢] 0 0 ] -1 0
Fertility status 58 0 41 0 o] +3 -2+
Annual culling rate dus 1o
. PR S S TR+ B S

roguchion tallure g . U -
Total 213 109 105 ~01 102 103 it1-4
Cows not pregnant (%) 41 103 103 0 104 -04* 106"
Cows nol Inseminaled (%) azr 103" 1] 101 -02 0
Net relurn on labour and 346 +2 -1 19 -4 -4 -3

management {£/cow/year)

# production loss, 1 lransfer factor, cr calving rala.

"P <005 " P<001,*" P <0005

t Fertitity slatus Is pregnancy rale aher first breeding/number of Inseminations par conceplion — {inlerval from calving 1o conceplion In days — 125)
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cow per year). At the 6-6 per cent level the loss amounted to
£6 per cow per year which, although of limited economic im-
portance, makes the discase recognisable within the frame-
work of other reproductive diseases. The figure is consistent
with the figures calculated by Lotthammer (1981) for a popu-
tation with 6+5 per cent retained placenta, in which the loss per
cow per year was DM21 (without culling) and DM27 (with
culling). Difkhuizen and others (1985) estimated that the total
loss due to reproductive failure averaged DIi80 per cow per
year. On the same basis, ie, withowt adding the extra milk
production loss, the loss due to retained plucenta would be
approximately DflI0 (£3) per cow per year. Retained
placenta, therefore, contributes to this loss to an extent of
about 12-5 per cent.

The economic effect of retained placenta was not very dif-
ferent in herds with either high or low [evels of fertility or milk
production. The rate of retained placenta appeared to be the
decistve factor in determining the loss.

The influence of the change in characteristics ascribed to
cows with retained placenta was most clearly marked at the 30
per cent level, The cffects at the 6-6 per cent level were so
slight that they tended to be obscured by the stochastic nature
of the model, indicating that at this level many other evenis
might obscure the elfect of retained placenta. The influence of
loss of milk production is clear. Relatively little was known
about the exact loss (Lotthammer 1981, Dohoo and Martin
1984h) but recently Rowlands and Lucey (1986) reported a
significant reduction of 6 to 7 per cent in peak milk yield and a
subsequent 7 per cent reduction in 305-day milk yield.
Changes in the calving rate of cows with retained placenta
seemed to exert fittle influence on the net return. The changes
in reproductive parameters were as expected, but the changes
in milk yield per cow were more surprising. The culling rate
may play a role here, because higher culling rates on the one
hand decrease milk production (because of a decline in the
mean age of the herd) but on the other hand increase milk
production (because of a decrease in the total number of days
dry). The net result will be stochustically determined. In this
respect, the effect of variations in the transfer factor (which
determines the percentage of animals suffering from com-
plications after retained placenta) was probably due mainly 1b
decreased milk production and the costs of veterinary treat-
ment.

No preventive measures are available for retained placenta
and therapeutic measures are for the most parl restricted to
antibiotic treatment. As far as the feasibility of developing
new methods for prevention and therapy are concerned, the
following economic considerations apply. In a herd with the
average rate of retained placenta of about 6 to 7 per cent the
focus should be on therapeutic measures, to prevent losses of
milk production and infertility. Unless they were cheap, pre-
ventive measures for the herd as a whole would hardly be just-
ified. However, in a herd with a high rate of retained placenia
the financial loss is likely to be so large that, in addition to
therapeutic measures, preventive measures should be recom-
mended. Since the rates of retained placenta in a herd are
liable to fluctuate widely from one year 1o another, it may be
worlhwhile considering some preventive measures, even for
herds with relatively low rates.
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Equine Abstracts

lrontoxicity in neonatal foals

NEWBORN Shetland {oals died of acule hepatic fuilure after they
had been given 360 g fron as ferrous fumarate onally. The lesions
were indistinguishable from those in foals given an oral digestive in-
oculant containing the same amount of iron, and were also similar 1o
the ‘toxic hepatopathy’ syndrome described in foals in the usa in .
1983. The dose rates of iron ranged from 14-4 10 29 mg/kg body-
weight, and the cffects were more acute in the foals receiving the
higher doses although these doses were much fower than the toxic
duses reported in other species. The factors whicl comtiibute to the
foals’ sensilivity 1o jron probably include the following: fouls at hirth
have a high plasma iton concentration and a high proportion of their
plasma transferrin is snturated; furthermore, iron absosptioag is gener-
ally higher in neonates than in adulls. As a result free iton may reach
the tissues and catalyse oxidative damage.

MULLANEY, T, F. & BROWN, C. M. {198R) Equine Vererinary Journal 20,
119

Y

Fractures in thoroughbred race horses

THREE major lesions were analysed as the pathotogical basis of friace-
tures incurred by 53 thoroughbred horses during flat races at o New
York track. The condition of the track had no ¢Heet on the incidence
of the fraclures and they could not, therefore, be considered 1o be
traumatic, The threc lesions were ostcochondrosis, chondro-osico-
necrosis and degenerative lesions of tendons and ligiments, Os-
teochondrosis was expressed as retained cartilage, subchoicdial cysts,
transverse trabecutation of epiphyseal and metaphyseal bone, vs.
teochondrosis dissecans and *chip fractures’, Chondro-osteo-necrosis
was characterised by regressive changes in the arlicutar cartilage and
subjacent bone! tendons and tigaments showed degencration of fibies
either with or without dystsophic calcinosis, falty degeneration of
fibres, fibrosis, and chondreid and esscons metaplasic. The paper is
illustrated with 112 photographs, pholomicrographs and radiographs.

KROUK, L. & MAYLIN, G. A. (1988) Cornell Veterinarian 78, (Suppt 11)

Epidermal cell renewal in the horse

SCALE formation often accompanies skin discasc in horses and may
be due to allerstions in the rate of epidermal cell renewal. The normal
rale of epidermal cell rencwal was delermined in eight aduli horses by
measuring avtoradiographicatly the mean proportion of the basat epi-
dermal cells that had hecome Jubeled ) minutes after an intradermal .
dose of [*HJihymidine. The mean (* sd) labelling index was 1-45 +
0-47 per cent, and the cell renewal time derived from this measure-
ment varied from 13 to 25-5 days with a mean vidue of 17-2 days, This
value is'similar 1o that of other mammuals, ie, between 13 and 18 days
in man and approximately 15 and 22 days in the pig and dog, re-
speclively. :

BAKER,B. B, STANNARD, A, A. & MAIBACIL 1) {198B) American Jurnal
of Veierinary Research 49, 520





