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Abstract

Landa L.:The Effect of Milk Sucking from the Dam or Glucose Administration on the
Behavioural Responses to Tail Docking in Lamitzda Vet. Brno 2003, 72: 175-182.

Rubber ring tail docking is a painful procedure and elicits changes in behaviour of lambs. The
aim of this study was to find out if natural suckling of milk or administration of glucose prior to
rubber ring tail docking could decrease painful responses to the procedure. The first result of this
study was that rubber ring tail docking elicits pain in lambs of age less than 24 hours, which has
not been published yet. In the naturally suckled group (Experiment 1), suckling did not produce
any significant decrease in the behavioural responses to tail docking. No significant differences in
responses were observed in the group given glucose (Experiment 2) when measured over the thirty
minute period after the treatment. However, in this experiment when behavioural responses were
analysed for the three ten-minute periods after treatment a significant reduction of abnormal lying
was found during the first ten-minute interval in the group given glugos€.03). In this group,
non-significant decreases in the incidence of head turning and overall limb activity score also
occurred. This suggests that there was at least some small effect of glucose intake on the
behavioural responses to the rubber ring tail docking.

Tail docking, rubber rings, lamb, suckling, pain, analgesia

Rubber rings are the most widespread method of tail docking in England and V
(French etl. 1992). Non-tail docked lambs are more likely to suffer from fleece soiling i
fly strike than tail docked animalE{ench e@l. 1994ab) and this could cause even mo
pain and distress than tail amputation. Whereas tail docking in other farmed spec
prohibited (calves) or under discussion (pig) in the UK tail docking in lambs is likely tc
necessary until another practical means of reducing fly strike is found. However, cons
interests regarding animal welfare are increasing and so the methods used for [
procedures should be improved and refined to decrease the suffering of anima
comparison to other methods (surgery, hot iron, Burdizzo) manipulation with rubber rin
very easy and quick and moreover cheap and effecteerddvman etl. (1954)Lester
et al. (1991) anGraham etl. (1997) suggest that rubber ring tail docking causes pair
young lambsLester efal. (1991) found using cortisol response for assessment of dist
and pain that rubber rings (and heated iron) are less painful than surgical tail docking
a knife in lambs aged between 4 and 5 weeks. Nevertheless these procedures still p
pain even in lambs during the first week of Ifee(nt etal. 1998) although it has been thougt
that the young organism is less capable of perceiving pain because its nervous system:
fully developed Katz 1977). Owens (1984) demonstrated that anatomical structur
involved in pain perception are already developed during gestation and may be in func

Noonan etl. (1994) who observed reactions of piglets during painful procedures
docking, ear notching and teeth clipping) suggested that teat-seeking activity cou
redirected behaviour that helps the animals to cope with stressful situations. Some
studies confirmed that components of breast milk activate endogenous opioid s)
(KorthankandRobinson1998) and other findings showed that release of endogen
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opioids can also be induced in young animals by intake of sweet tasting flasis(Bnd
Hoffmeyer1991;Nikfar etal. 1997). It was also believed that activation of endogenou
opioid system is associated with decreased response of children and young animals to p:
stimulation after intake of breast milk and sweet soluti®seand Bass1989; Bass
et al. 1987). Increased threshold of pain induced by intake of breast milk or sweet tas
solution was conversely completely blocked by opioid antagonist naltrekateoe and
Blass1986) which confirms that suckling or sweet taste-induced analgesia is mediatec
endogenous opioids (Bss and Hoffmeyer 1991). FurthermoreSmotherman and
Robinson(1992) specified the involvementrofandk opioid receptors in mediation of that
effect. Besides the above-mentioned mechanisms a possible increase of pain threshc
regard to the presence of estrogens and progesterone in milk is also didoasse (-
Basoaand Gintzler 1998). Effect of these hormones on modulation of behaviou
associated with pain was also confirmed/igcler etal. (2001). In additioriVieisel et al.
(1989) reported that milk proteins are also a rich source of biologically active peptic
(casomorphins among others) that are released during intestinal ingestion of caseins.
Some observations @rowman eftal. 1954;Graham1997;Graham etal. 1997)
suggest that a certain number of lambs show little response to tail docking in the first
minutes after treatment. These lambs have been described as ‘low responders’, howeve
mechanism underlying these limited responses is still unclear. The phenomenon of suck
and sweet taste induced analgesia described in human infants, rats and mice c
nevertheless provide a possible explanation for the limited response shown by some lai
It was therefore decided to determine if this phenomenon occurred in lambs and if it
affect the responses of lambs to tail docking with rubber rings. If this analgesic effect occ
it might be used to improve animal welfare by reducing suffering from this procedure.

Materials and Methods

The observations were carried out during April and May at Moredun Research Institute’s Firth Main Farm r
Edinburgh in two experiments. Experiment 1 was designed to test the null hypothesis that suckling milk for at |
2 min from the dam immediately before treatment would not reduce the abnormal behavioural responses to rubbe
tail docking. In the Experiment 2, the null hypothesis was tested that administering 2 ml 30% glucose solu
immediately before treatment would not reduce the abnormal behavioural responses seen after rubber ring tail do

Experimental design

The effect of natural suckling of the ewe (Experiment 1)

Forty-four Suffolk cross Greyface lambs with a mean body mass of 4.8 kg (range 3.5-7.0 kg) were treatec
24 h after birth. There were 19 male and 25 female lambs. Lambs were placed in pens (1.30 m 1.64 m) on :
with their dams at birth. They were weighed and tail docked using a standard rubber ring (Paragon Co. |
Skegness UK), either immediately after suckling the dam for at least 2 min (TS, n = 22) or after the lamb hac
suckled for at least 10 min (TN, n = 22). All behavioural observations were made for 30 min by one per:
standing outside the pen and recording the behaviour on pre-defined paper forms of ethograms. The behe
of the untreated siblings was observed for 30 min as a control suckled group (CS, n = 11) or control hon-suc
group (CN, n =11) lamb. Moreover, some of the tail docked lambs were later on observed for a 30 min per
which began 35 to 45 min after tail docking. These lambs were divided in two “recovering” groups, eitt
suckled (RS, n=11) or non-suckled (RN, n=11) and considered also as control individuals.

According to studies in human infantslé&sandWatt 1999), suckling-induced analgesia (SIA) appears to
occur immediately after suckling for two minutes and therefore, in this experiment the rubber ring was also apf
to the tail immediately after suckling. Using an elastrator the rubber ring was placed about 10 cm from the ba:
the tail (at the point where the wool starts on the underside of the tail).

The effect of the glucose solution intake (Experiment 2)

Sixteen Suffolk cross Scottish Blackface lambs were weighed 12-24 h after birth [3.5 kg-8.5 kg (mean 5.0 k
Lambs were accommodated in the same way as described above. There were 10 male and 6 female lambs
tail docked lambs were firstly observed as handled controls. Note was taken of whether they had drunk glu
(HSu, n=8) or not (HNSu, n=8) prior to observations. Then some animals were fed 2 ml of 30% glucose solu
from a plastic syringe and immediately thereafter a standard rubber ring was placed on the tail as described ¢
(TSu, n = 8). Other animals were tail-docked without getting the glucose solution (TNSu, n = 8).
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Classification of behavioural responses used to assess pain

Assessment of pain was based on the methodology usedbyryt andKent (1997) andGraham et al.
(1997). During the 30-min period immediately after tail docking changes in posture were recorded every 2 m
changes in locomotor activity (restlessness - RTL, rolling and jumping - RL/JP, foot stamping and kicking -
easing quarters - EQ, tail wagging - TW, head turning - HT) were recorded continuously. All activities assor
with movements of the limbs (RTL, RL/JP, FSK, EQ) were combined in an overall limb activity score (RI
(Molony andKent 1997). For restlessness a count of 1 represented either the act of lying down or standil
HT was considered as a movement of the head to the site of pain (i.e. tail). Slow movements of the hindg
alternately without locomotion were indicated as EQ. In addition, each cry (vocalisation - VOC) and each |
at the teat (suckling - SUCK) were recorded. TW was not counted during teat-seeking activity and during st
because it represents a characteristic sign of lambs’ behaviour. Postures were distinguished as standing
Standing was further subdivided into normal standing or walking (S1), abnormal standing or walking with moc
ataxia, swaying or abnormal stance (S2) and severe abnormal standing or walking with stilted gait, walk
knees or walking backward (S3). Lying was subdivided into normal lying ventral (sternal) with head down (Vv
with head up (V2) and abnormal ventral lying with partial or full extension of one or more legs (V3). Lateral |
with a shoulder down and head up or down was indicated as LL and considered as abnormal. Abnormal lying
was the sum of V3 and LL. Abnormal standing (ABS) was the sum of S2 and S3.

Lambs were classified B3raham(1997) as ‘low responders’ when the total time spent in abnormal post.
for the first 10 min after tail docking was below 2 min and total abnormal frequency score below 20 (a sum of
tail wagging, head turning and vocalisation).

Statistical analysis

For the statistical analysis package CSS STATISTICA (Statsoft, Tulsa, USA) was used. As data were not nc
distributed the non-parametric Kruskal-Wallis test was applied to find out if there is a significant difference a
the groups, and the non-parametric Mann-Whitney U test was applied to find out between which groug
a significant difference exists. Values were considered significart @.05 and non-significant if> 0.05.

Results

Effect of natural suckling on the ewe on responses to tail docking
There were no significant differences in behaviour of control lambs either before (CS,
or when recovering after tail docking (RS, RN) — see Table 1c. Tail docking significa
increased the overall limb activity score (REQX(0.05), head turningp(< 0.05) and tail
wagging p < 0.05) - see Table 1b, and Fig. 1. No significant differences were foun
suckling p > 0.05) - see Table 1b and Fig. 1. Very little abnormal standing was seen.
Milk suckling did not produce any significant decreases in the abnormal behavic
responses to tail docking — see Table 1b. In fact the incidence of overall limb activity scor
wagging, head turning and vocalisation were higher in the naturally suckled lambs — see
laand Fig. 1. Thus, the null hypothesis was not disproved and no evidence for effect of sL
on the responses to tail docking was found. There were 3 ‘low responders’ among the na
suckled lambs and 2 ‘low responders’ among the lambs that did not suck milk -i. e. 11.4

Table 1a
Effect of suckling milk prior to tail docking on the median
(interquartile range Q1 to Q3) of REQ, HT, SUCK, TW, VOC and ABL

Treatmenf REQ HT SUCK ™ VOC ABL

™ 315(1451078.5) 8.0(20t0150) 1.0(0.0t02.0) 41.0(17.0t0/60.0) 1.5(0.0th10.0) 3.0(0.0t0:
TS 52.8(395t091)| 12.0(7.0t017/0) 2.0(0.0t0B.0) 43.0(30.51065.0) 2.0(1.0%08.0) 2.0(0.Ht0.
CN 6(351012.0) | 1.0(1.0104.0)] 1..0(0.0t03.0) 40(30t014[0) 1.0(0.0td2.0) 0.0(0.0tw¢
cs 75(15t0125) | 1.0(0.0t020) 20(10toh0) 7.04.0t1140) 00(0.091.0) 0.0(0.0t:
RN 75(20t0135) | 1.0(10t05.0) 1.0(0.0t02.0) 6.0(1.0t0130) 0.0(0.0t90.0) 0.0(0.qto(
RS 35(2510105) | 1.0(00t020) 1.0(0.0t0p.0) 50(3.0t0130) 0.0(0.0th1.0) 0.0(0.Qto:

REQ = restlessness + rolling/jumping + foot stamping and kicking + easing quarters, HT = head turning, St
suckling the ewe, TW = tail wagging, VOC = vocalisation, ABL = abnormal lying (V3+LL), TN = tail docked nc
suckled milk, TS = tail docked suckled milk, CN = control non-suckled milk, CS = control suckled milk, R
recovering non-suckled milk, RS = recovering suckled milk



178

Table 1b
Pvalues for TW, HT, VOC, SUCK, REQ and ABL showing whether or not there is a significant difference betwet
various treatments (TN - TS, TN—CN, TN-CS, TN-RN, TN-RS, TS—CN, TS-CS, TS -RN, TS -RS)

Treat. TN-TS| TN-CN| TN-C$ TN-RN TN-RS TS-CN TS-QS TS-RN TS}RS
TW 0.78 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HT 0.29 0.01 0.00 0.02 0.00 0.00 0.00 0.00 0.00
VOC 0.56 0.31 0.03 0.03 0.17 0.10 0.00 0.00 0.03

SUCK 0.35 0.72 0.05 0.75 0.82 0.75 0.26 0.29 0.33
REQ 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
ABL 0.70 0.10 0.03 0.02 0.10 0.22 0.11 0.06 0.23

REQ =restlessness + rolling/jumping + foot stamping and kicking + easing quarters, HT = head turning, SUCK = sucl
the ewe, TW = tail wagging, VOC = vocalisation, ABL = abnormal lying (V3+LL), TN = tail docked non-suckled milk
TS = tail docked suckled milk, CN = control non-suckled milk, CS = control suckled milk, RN = recovering non-suck
milk, RS = recovering suckled milk, values were considered signifigast@05 (these cases are in bold).

Table 1c
Pvalues for TW, HT, VOC, SUCK, REQ and ABL showing whether or not there is a significant difference
between various treatments (CN — CS, CN - RN, CN - RS, CS — RN, CS - RS, RN - RS)

Treat. CN-CS CN-RN CN-RS CS-RN CS-RS RN - R$
T™W 0.76 0.57 0.89 0.62 0.81 0.76
HT 0.24 0.89 0.24 0.20 1.00 0.22
VOC 0.12 0.13 0.54 0.75 0.33 0.28
SUCK 0.21 0.56 0.60 0.05 0.07 0.94
REQ 0.69 1.00 0.27 0.76 0.32 0.53
ABL 0.67 0.40 0.87 0.52 0.84 0.42

REQ = restlessness + rolling/jumping + foot stamping and kicking + easing quarters, HT = head turning, SUC
suckling the ewe, TW = tail wagging, VOC = vocalisation, ABL = abnormal lying (V3+LL), CN = control non-
suckled milk, CS = control suckled milk, RN = recovering non-suckled milk, RS = recovering suckled milk, valu
were considered significantpf< 0.05
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Median incidence of observed behaviours during 30 min period

Fig. 1. The effect of natural suckling prior to tail docking on observed behaviours. TN = tail docked non-suckled v
TS =tail docked suckled milk, CN = control non-suckled milk, CS = control suckled milk, RN = recovering non-suckl
milk, RS =recovering suckled milk, REQ = restlessness + rolling/jumping + foot stamping and kicking + easing quar
HT = head turning, SUCK = suckling the ewe, TW = tail wagging, VOC = vocalisation, ABL = abnormal lying (V3+LL
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Effect of glucose solution

Similarly to the milk suckling experiment, intake of glucose had no significant effect on col
(handled) groups — see Table 2b. Tail docking significantly increased the overall limb ac
score p < 0.05), head turningp< 0.05), tail waggingg< 0.05) — see Table 2b and Fig. 2. N
abnormal standing was seen. Glucose intake did not produce any significant decrease:
abnormal behavioural responses to tail docking in the thirty minute period after treatment
Tables 2a and 2b. Thus the null hypothesis was again not disproved and no substantial e
for an effect of glucose was found. However, in this experiment behavioural responses
measured for the three ten-minute intervals post-treatment to find if a response occurred
the 30-min period. A significant difference was found in ABL during the first intgowa0(05)
see Table 2c. No significant differences in other types of behaviour were found — see Tak

‘Low responders’ were also found in this experiment. Six in the glucose intake groug
four in the glucose no intake group i.e. ten out of a total number of sixteen.

Table 2a
Effect of glucose intake prior to tail docking on the median
(interquartile range Q1 to Q3) of REQ, HT, SUCK, TW, TW, VOC and ABL

Treatmenf REQ HT SUCK TW VOC | ABL
TNSu [19.5(9.5t040.24) 7.0(3.0t010.0) 0.0(0.0tofL.0) 9.0(0.0t00.p)  0.5(0.0t)15 9.0(1LGtoz
TSu 17.3(105t045.9) 55(2.5t109.0) 0.0(0.0t01.0) 95(5.510285) 0.5(0.0t193.5) 0.0(0.dt0¢
HNSu [4.0(3.0t050) | 15(1.0t020) 20(15t03.0) 3.0(25t050) 0.0(0.0td0.5 0.0(0.0[to32
HSu 43(30t065) | 1.0(0.0t01.0)| 20(0.0t025) 3.030t04.0)  0.0(0.0t0.5) 0.0(0.0to0
REQ = restlessness + rolling/jumping + foot stamping and kicking + easing quarters, HT = head turning, Sl

suckling the ewe, TW = tail wagging, VOC = vocalisation, ABL = abnormal lying (V3+LL), TNSu = tail docked
glucose intake, TSu = tail docked glucose intake, HNSu = handled no glucose intake, HSu = handled glucost

Table 2b
P values for TW, HT, VOC, SUCK, REQ
and ABL showing whether or not there is a significant difference between various treatments

Treatment] TNSu - TSU TNSu-HNSy  TNSu - HSu TSu - HN$u TSu-HSu HNSu 1HS
TW 0.79 0.00 0.00 0.02 0.02 1.00

HT 0.71 0.00 0.00 0.01 0.00 0.10

VOC 0.86 0.22 0.22 0.22 0.22 1.00

SUCK 0.79 0.01 0.09 0.01 0.11 0.38

REQ 1.00 0.00 0.00 0.00 0.00 0.63

ABL 0.09 0.06 0.02 0.81 0.30 0.33

REQ = restlessness + rolling/jumping + foot stamping and kicking + easing quarters, HT = head turning, St
suckling the ewe, TW = tail wagging, VOC = vocalisation, ABL = abnormal lying (V3+LL), TNSu = tail dock
no sucrose intake, TSu = tail docked glucose intake, HNSu = handled no glucose intake, HSu = handled
intake, values were considered significamt4f 0.05 (these cases are in bold).

Table 2c
pvalues for TW, HT, VOC, SUCK, REQ and ABL showing whether or not there is a significant differenct
between HSu and HNSu groups during three ten minutes intervals

Behaviour 10 min 20 min 30 min
TW 0.11 0.66 0.65
HT 0.95 0.67 0.55
VOC 0.95 0.92 0.14
SUCK 0.53 0.31 0.31
REQ 0.75 0.91 0.67
ABL 0.03 0.21 0.15

REQ = restlessness + rolling/jumping + foot stamping and kicking + easing quarters, HT = head turning, St
suckling the ewe, TW = tail wagging, VOC = vocalisation, ABL = abnormal lying (V3+LL), TNSu = tail dock
no glucose intake, TSu = tail docked glucose intake, HNSu = handled no glucose intake, HSu = handled ¢
intake, values were considered significaqt4f 0.05 (this case is in bold).
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Fig. 2. The effect of glucose intake prior to tail docking on observed behaviours. TNSu = tail docked no gluc
intake, TSu = tail docked sucrose intake, HNSu = handled no glucose intake, HSu = handled glucose intake,
= restlessness + rolling/jumping + foot stamping and kicking + easing quarters, HT = head turning, SUCI
suckling the ewe, TW = tail wagging, VOC = vocalisation, ABL = abnormal lying (V3+LL)

Discussion

The results of this study show that rubber ring tail docking elicits pain in lambs of age I
than 24 hours. This was confirmed by significant increases in the overall limb activity scc
tail wagging (those occurring during suckling not considered) and head turn. These chai
in behaviour were similar to those described previously - for tail docking carried out in larr
of 5-6 days of ageMolony andKent 1997) and for tail docking carried out on lambs of
one week of ageKent etal. 1998). Two types of behaviour, overall limb activity and tail
wagging were mainly affected by tail docking - see Figs 1 and 2.

Some lambs did not respond to painful stimuli caused by rubber ring tail docking in bc
experiments, however, these ‘low responders’ were not related to the different treatms
and this suggests that milk suckling prior to treatment is not responsible for the lambs’ fail
to respond. ‘Low responders’ were found in the group that suckled milk prior to tail docki
and also in the group that did not. The occurrence of ‘low responders’ is consistent with
findings of Graham(1997), nevertheless the incidence in this study was about 3.5 perct
less than in the study Graham(1997).

‘Low responders’ were also found in Experiment 2: six in the group given glucose a
four in the group without it. However, because the number of lambs in this experiment v
rather small (n = 8 per group) and some of these groups had less than 5 lambs w
responded, no conclusion could be drawn.

There was a significant difference in abnormal lying, during the first ten-minute interv:
between tail docked glucose intake and tail docked no glucose intake lambs in
experiment. This suggests that there was a small analgesic effect of glucose intake consi
with the report ofSkogsdal etal. (1997). They found that drinking of 30% glucose
alleviated pain during heel-prick test in human infants whereas 10% glucose and breast
did not. The reason for that remains unclear. In addition to significant changes in abnor
lying there were non-significant reductions in the incidence of head turn and overall lir
activity in the group that drank glucose. Although these changes were non-signific
atendency to suppress painful responses caused by tail docking was to some extent app

A possible explanation why natural suckling and glucose intake did not clearly reduce
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responses in the present experiments might be that the type of pain involved is differen
that involved in the experiments on human infants and rats. The pain that was redu
research made earlier in human infantsa(@sandHoffmeyer1991) and rats (Ren et al.
1997) was caused by blood collection or circumcision and by application of hot i
respectively. This means that the character of pain was surgical or caused by heat w
the pain during tail docking was mechanical and ischaemic. This latter pain is likely t
caused by prolonged nociceptive stimulation due to direct pressure and subse
ischaemia that develops distal to the ri@g@§ham eal. 1997). Itis also possible that pair
caused by tail docking using rubber rings is so intense and severe that any analgesic
of suckling or glucose is too low to significantly affect the behavioural responses.

In conclusion, the present study has shown that rubber ring tail docking prod
behavioural changes in lambs less than 24 hours old, which has not been published y
effects of milk suckling on behavioural responses to rubber ring tail docking in lambs o
age were found and the effects of glucose intake were very limited just to the first 1C
period after the application of the rubber ring. Thus, the present results did not fully cot
the assumption that suckling in lambs induces analgesia during rubber ring tail-doc
Further research would be required to solve this question.

Vliv sani mléka nebo prijmu glukézy na behavioralni odpovédi
pri zkracovani ocasu u jehnat

Zkracovéani ocasu u jehiiat nasazenim gumového krouZku je bolestivy zakrok, ktery
vyvolavd zmény chovani. Cilem predkladané studie bylo zjistit, zda pfirozené sini
matef'ského mléka nebo perorlni aplikace glukézy pied zkrdcenim ocasu pomoci gumového
krouzku, muZe sniZit bolestivé reakce jehtiat na tento zdkrok. Prvnim, dosud nepopsanym
zjiSt€nim bylo, Ze zkracovani ocasu gumovym krouZkem vyvolava bolest i u jehiiat mladS$ich
neZ 24 hodin. Ve skuping, kterd sdla mléko od matky (Experiment 1) nevyvolalo sani mléka
signifikantni sniZeni behaviordlnich odpovédi na bolestivou stimulaci. Z4dné signifikantni
zmény chovéni se béhem méfeni tficetiminutového intervalu jako celku neobjevily ani po
podéani glukézy (Experiment 2). AvSak v tomto druhém experimentu s pouZitim glukozy
byly behavioralni reakce na bolest analyzovany po aplikaci gumového krouzku pro kazdy
desetiminutovy interval zvlaSt. Béhem prvniho desetiminutového intervalu se objevilo
signifikantni sniZeni abnormadlniho leZeni (p = 0.03). V této skupin€ se také objevily
nesignifikantni trendy poklesu frekvence otaceni hlavy k mistu bolesti a celkové aktivity
koncetin. To naznacuje, Ze alespoii pfijem gluk6zy mél urcity analgeticky vliv na
behavioralni odpovédi jehnat pii bolestivé stimulaci gumovym krouzkem.
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