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Abstract

Barbering (fur/whisker trimming, the Dalila effect) is a behaviour-associated hair and whisker loss frequently seen in laboratory rodents,
including mice. Here we analyse barbering behaviour in 129S1, NMRI, C57BL/6 and BALB/c mouse strains and some of their F1 hybrids. Our
study shows that barbering in mice, depending on their genotype, is a complex behaviour with several distinct contexts or domains. We observe
social (dominant) barbering in NMRI and C57BL/6 mice, sexual over-grooming in 129S1 and C57BL/6 mice, maternal barbering in lactating
129S1 and C57BL/6 mice, and stress-evoked barbering in F1 (NMR9S1) hybrids. In contrast, aggressive BALB/c mice and their F1 progeny
do not use barbering in their behaviour. We suggest that barbering may be an important complex multi-domain behaviour sensitive to variou:
manipulations, and represent a useful index in neurobehavioural research.
© 2005 Elsevier B.V. All rights reserved.
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1. Introduction itself did not alter social dominance in male mid@ de Weerd
et al., 1992, suggesting that dominance determines barbering
Behaviour-associated hair loss has been observed in mamyd not the otherwise. In addition, barbering occurred even if the
species including dogs, cats, horses, cattle and non-humamice were separated by wire mesh, indicating that both animals,
primates Ehrenlechner and Unshelm, 1997; McElwee et al.either actively or passively, co-operate in this behavidam(
1999. Described in the literature as barbering, overgroomingden Broek et al., 1993
whisker/hair or fur trimming, nibbling, eating (trichophagia), In mice, barbering is particularly common in some strains,
plucking, pulling, de-whiskering or the Dalila effeciackson especially C57BL/6 (B6) and A2G_6ng, 1972; Strozik and
Laboratory, 1987; Carruthers et al., 1998; Sarna et al., Q@00 Festing, 1981; Jackson Laboratory, 1987; Sarna et al.,)2000
haslongbeen observed inlaboratory rodents. Barbering includesiggesting a strong genetic componehtalichka, 1952;
plucking of fur or whiskers from cage-mates (hetero-barberingMilitzer and Wecker, 1986; Van den Broek et al., 1993; McElwee
or oneself (self-barbering), and is common in micer(g, 1972; et al., 1999. It may also be socially transmitted, e.g., induced
Strozik and Festing, 1981; Sarnaetal., 200fts Beare-Rogers in a non-barbering group after introducing a barlkReiGhardt
and McGowan, 1973; Bresnahan et al., 1988d guinea pigs and Militzer, 1979. Several husbandry factors have also been
(Gerold et al., 1997 reported to affect barbering (e.qg., diet, weanling age and enrich-
Mounting data indicate that rodent barbering may be a forrment;Myers, 1997; De Luca, 199,/suggesting that barbering
of dominant behaviourReinhardt and Militzer, 1979and a  may represent stress-evoked behavioural response (e.g., cop-
strong indicator of social hierarchiz¢ng, 1972. In groups of  ing with inappropriate housing/an den Broek et al., 1993
mice and rats, there was usually one with unbarbered whiskersy a pathological behaviour similar to human compulsive hair
playing a dominant role in the cag8t(ozik and Festing, 1981; pulling (Garner et al., 2004a)b
Bresnahan et al., 1983; Sarna et al., 208hisker removal Why the Dalila effect is so important for neurobehavioural
research? First, barbering is an interesting behaviour per se,
representing as essential part of rodent waking actiBgriga
* Corresponding author. Tel.: +358 3 2156640; fax: +358 3 2156170. et al., 2000; Whishaw et al., 20p1Second, in most cases it
E-mail address: avkalueff@inbox.ru (A.V. Kalueff). affects whiskers, regarded as a crucial source of sensory input
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in rodents Ahl, 1986; Staiger et al., 2000Whisking represents  strain). Barber animals were identified as the single intact mouse
an essential part of rodent behavioural repertdiegg et al., in the cage, according tdSérna et al., 2000; Garner et al.,
2002, as rodents actively use whiskers to locate and distinguisB0043.
objects in theirimmediate environments, for texture discrimina- In Experiment 1, we analysed social barbering in same-sex
tion, balance control, orienting and exploratidfincent, 1912; cagesin BC,NMRI, B6 and S1 mice (average number of animals
Meyer and Meyer, 1992; Belzung, 1999; Prigg et al., 2002per cage: 2.8—4.6) housed socially for approximately 2.5 months
Prchal etal., 2004 Therefore, altered whisker status in mice duesince weaning. In Experiment 2, we examined the link between
to barbering may disorganize animal behaviours, also impaitbarbering and social rank, observing five cages with highly bar-
ing their performance in various behavioural testsafvley, bering NMRI strain. Twelve adult male mice (3—4 months old,
1999. previously housed individually for 1 month to stimulate inter-
Given the importance of behavioural phenotyping of variougnale aggression) were put together (two to three animals per
mice Crawley etal., 1997; Greer and Capecci, 200&luding  cage). Five days later (necessary to establish social hierarchy),
mutants with abnormal barberingvéng et al., 2001; Holmes robust hair loss due to barbering was observed in 100% cages.
et al., 2002a; Long et al., 20D4further studies are necessary These cages were observed for 1 h, recording barbering activity
to understand in detail the nature and etiology of barberingand aggressive encounters of each individual mouse (animals
The present study sought to extend the available literature owere identified by marking their tails with colors). Inter-male
the Dalila effect by presenting a detailed systematic ethologiaggression was also assessed by analysing scarring on the hind
cal analysis of barbering in several mouse strains widely uselimbs, base of the tail and rear flankaqrner et al., 2004aEach
in behavioural neuroscienc€iawley and Paylor, 1997; MGI, mouse was assessed individually for 2—4 min by the same expe-

2001; MPD, 2001 rienced observer, and a score of 0 (intact skin) or a score of 1
(scarred/scubbed skin) were given for each of these areas. Total
2. Materials and methods score was obtained from the sum of the score of each areas. Two

weeks later, these mice were re-examined in order to examine

The mouse colony consisted of approximately 560 male andltered severity of barbering and scarring in socially stabilized
female mice (2.5-4 months old) of different strains, includinggroups.
129S1 (S1), NMRI, BALB/c (BC), B6 and their F1 inter-crosses  Experiment 3 studied sexual barbering in breeding groups
(Table 3. All mice were bred in the University of Tampere (Fin- (Table 9 consisting of one male and one to three females (14 for
land) and maintained in a standard virus/parasite-free facilityS1 + B6) of B6, S1, BC and NMRI strains (average female/male
exposed to a 12-h light:12-h dark cycle. Lights were turned offratio: 2.2). Preliminary assessment of barbering in these mice
at 18.00h and on at 6.00 h. Animals were experimentaliyena was performed during the first 5 days; final observations were
and housed in the groups of 2-9 (depending on the strain). Alnade 10 days after mating, as described above. Experiment
mice were weaned at 21 days of age, and housed in clear plag-analysed barbering in same-sex cages (with approximately
tic cages (425 mnx 245 mmx 185 mm, Scanbur, Sweden) on the same average animal density) of selected F1 hybrid mice
aspen chips bedding (4 mm4 mmx 1 mm, Tapvei Oy, Fin- (Table 3, housed socially since weaning for approximately 3
land), with food and water freely available. months.

Hair loss was recorded by a highly experienced observer InExperiment5, using an additional mouse colony of approx-
(intra-rater reliability >0.9) using a custom-made register. Eaclimately 20 adult male mice (University of Tampere, Finland),
mouse was visually inspected on both the dorsal and ventrale assessed same-sex barbering in several other mouse strains,
surfacesGarner et al., 2004dor at least 2 min. The following including A/J and F1 B6129SvJ (two to three animals per cage),
5-point scale was used in the present study: 0, no barberinghowing interesting strain-specific patterns of barbering. Essen-
1, whisker removal or shortening (FigEB right and2A); 2, tially the same animal housing and barbering assessment proce-
snout/face denudingdr{g. 1B middle); 3, individual bald patches dures were used for these animals.
on head and bodyHg. 1A middle); 4, multiple alopecic areas In Experiment 6, based on earlier data showing barber-
on head and/or bodyF{g. 1A right); 5, severe alopecia includ- ing in lactating rats flarkness, 200] we assessed possible
ing complete snout denuding and large pronounced alopecitair loss in lactating mice. Adult 3—3.5-month-old females
areas on head and bodyig. 2B). The observer was unaware of S1 and B6 strainsn(=10; five to seven pups per dam)
of the genotype (except in cases when the strain could be easere examined immediately after weaning, as described ear-
ily recognized by coat color or body size, i.e. B6, NMRI). lier. Experiment 7 examined the role of self-barbering in the
Hair loss was scored as barbering if the hair lesion was nornbalila effect, analysing the occurrence of fur barbering in S1,
puritic, there was no scarring or scabbing around the lesion, arB8C, B6 and NMRI males (3 months old=8 in each group)
the animal was otherwise in good health and the fur (wheréoused individually for 3—4 weeks in small clear plastic cages
present) was in good condition&drner et al., 2004daFor (267 mmx 207 mmx 140 mm, Scanbur, Sweden) in the same
each individual strain, we analysed the number (%) of cagefacility.
in which the barbering occurred and the average severity of All animal housing and experimental procedures used in this
barbering in each cage. In addition, for same-sex barberingtudy were in full compliance with the European legislation on
(Experiments 1 and 3, see further) we analysed the percengnimal experimentation (86/609/EEC) and approved by the Eth-
ages of barbers and barbered animals (of total animals of eadtal Committee of the University of Tampere (Finland).
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Fig. 1. Patterns of hair loss due to barbering in different mouse strains. (A) Sexual barbering by female barbers, left to right: 129S1, NMRI, &163B(E) m

Social (dominant) barbering in same-sex cages, left to right: C57BL/6 females (whisker removal and bald patches on head and neck), NMRI féalajescfpasa

and snout denuding; séeg. 2 for similar pattern in males), A/J males (shortened whiskers and intact fur). (C) Barbering in male mice of F1 hybrid strains, left to
right: social stress-evoked barbering in NMRI-129S1 (no single barber, all mice equally affected), dominant barbering in C57BL/6-129S1 (seemitioré

of both parental stylesig. 2B and C), C57BI/6-129SvJ mice (note severe complete face denuding specific for this strain, as well as multiple alopecic areas on the
body).

3. Statistics 4. Results

Data were analysed using two-way ANOVA (factors: Overall, we found strong “social dominance” context of bar-
strain, sex, Table 1) for social barbering and one-way bering in Experiment 1 (% barbering cagd¥2, 35)=6.04,
ANOVA (factor: groups) for sexual and F1 barbering, fol- P <0.05 between genotyped(1, 35) =40.2P <0.001 between
lowed by a post-hoc Mann—-Whitnely/-test. Scarring scores sexesF(2,35)=0.1P <0.001 genotype sex (Table ). Robust
for NMRI mice (Experiment 2) and barbering occurrence in Fldominant barbering was seen in NMRI (80-100% of cages,
NMRIS1 mice (Experiment4) were analysed by Mann—WhitneyP < 0.05, U-test) but not BC (0%) or S1 (0-33%) adult mice
U-test. In all tests,P<0.05 was considered statistically socially housed since weaning. Mice of a highly aggressive BC
significant. strain Wood, 2000; Van Loo et al., 2004; Kalueff and Tuohimaa,
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Fig. 2. Social barbering in adult male mice of different strains (dominant barbers indicated by asteriks). (A) NMRI mice. Note intact whiskergahd fur
dominant barber, and denuded snout, lacking whiskers and a bald patch between ears (indicated by arrows) in the recipient mouse. (B) C57B¥/6evare. Not
barbering of whiskers, head, neck and body (indicated by arrows) in two recipient animals. Barber is unaffected dominant male in the centetin@ChBaxbe

F1 C57BI/6-129S1 mice. Mouse tails are marked with colors; recipient is in subordinant prone position. Note that in some mice several bitingrdeagedD,
indicated by arrows) could be seen on the base of their tails, indicating lower social rank. Barber is a bigger dominant male with intact fur and skin.

2005, never displayed barbering in the present study, despiteersus 1.8 0.3, respectivelyP <0.01, U-test), showing clear
active fighting and numerous scars, especially in male cagesorrelation of barbering with social rank. Our 1-h homecage
In most cases, barbering targeted whiskers, face, head and bodfservations in these mice also confirmed that barbers were
andinall cages there was a single dominant animal whose fur aradways the dominant animals more frequently engaged in attack-
whiskers remained fully intact. In addition, we found interestinging other males (barbers: #22, non-barbers: & 1, P<0.05,
patterns of social barbering in several other strains, includindg/-test) during the establishment of social hierarchy. Two weeks
whisker shortening in socially housed A/J and peculiar snoulater (trial 2), pronounced barbering patterns (slightly more
denuding in F1 B6129SvJ micEify. 1B and C), also performed severe, average score: &D.7) was observed in all cages,

by a single intact barber (Experiment 5). whereas no biting scars could be found in these mice, signif-
In adult NMRI mice housed socially for 5 days (Experimenticantly differing from trial 1.
2, trial 1), barbering was observed in 100% of cadeg.(2A), In Experiment 3, robust sexual barbering in breeding mice

developing within 2-5 days and including whiskers removal andvas seen in our experiments in S1 and B6 mice (genotype
snout/head denuding (average severity:2®3). During this  effect: F(5, 44) =3.6;P <0.001 (average barbering scorg}5,

time, active fighting occurred, and social hierarchy was estab44)=3.3,P <0.05 (% of cages with barbering)able 2 Head,
lished. Overall, barbers demonstrated significantly less scarringhoulders and flanks were the most barbered areas, and the over-
than did their barbered counterparts (average scoret 0.2  all severity was much higher compared to social barbering. In all

Table 1
Dominant (social) barbering in same-sex cages in 129S1 (S1), BALB/c (BC) and NMRI mice
Parameters S1 BC NMRI

Males Females Male Females Males Females
Total number of animals 37 23 21 14 14 25
Number of cages used 8 6 5 4 5 8
Average animals per cage 4.6 3.8 4.2 3.5 2.8 3.2
% Cages with barbering 00a 33+21a 0+ 0a 0+0a 100+ 0b 87+ 13b
Average barbering score 40a 3.8+£0.3b 0+ O0a 0+ 0a 2.4+0.2b 2.1+0.1b
% Barbers @t 0a 9+ 5a 0+ Oa 0+ 0a 36+0b 28+ 6b
% Barbered mice & Oa 30+ 6b 0+0a 0+ Oa 64+ 0b 62+ 8b

Groups sharing common letters (a and b) are not statistically diffePen®(05, U-test). ANOVA data (factor: strain) for male mice: average barbering s&(@e
15)=195.0,P =0; % barbers7(2, 15)=61.1,P=0; % barbered mic&(2, 15)=1460.0P =0 and female mice: average barbering sdg(® 15)=80.0,L,=0; %
barbersF(2, 17)=4.2,P <0.05; % barbered micg(2, 17)=17.3P <0.0001.
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Table 2 Examining several hybrid mouse strains in Experiment
Sexual barber‘ingin C57BL/6 (B6), 129S1 (S1), BALB/c (BC) and NMRI male 4, we found significant strain effect in these mice (% bar-
and female mice bering cagesF(9, 71)=69.8,P<0.001; average barbering
Breeding groups n N F:M  Barbering % cages with score:F(9, 71)=109.5,, <0.0005; % barbered animals(9,
(males first) M F score barbering 71)=92.3,P <0.0005), with several barbering (e.g., BCS1)
and non-barbering (St B6, S1x NMRI) F1 strains Table 3.

21::; 11f 123? 1lf 11 '2 iéz igi 1222 While S1x B6 hybrids displayed moderate 33-43% barbering
BC+S1 5 19 5 32 @aob 0+ 0b (Fig. 2D), F1 derived from NMRI and S1 strains generally did
S1+BC 6 21 6 35 @0b 0+ 0b not barber, if kept <5 animals per cage, showing 80—100% bar-
NMRI+S1 4 6 4 15 4la 100+ Oc bering in “overcrowded” cages containing five to nine mice
S1+NMRI 3 5 3 17 Z0a 33+ 33abe (P<0.01,U-test). In these cages, all animals were equally bar-

N, number of cages studied; number of animals. F:M, average female/male bered, showing no apparent dominant barberg.(1C). Over-

ratio. Groups sharing common letters (a—c) are not statistically differentall severity of this barbering was lower than in two previous
(P>0.05,U-test). Note that female mice were barbers in all these experimentscontexts, predominantly showing snout denuding and whisker

removal (scale 1-2)able 3

cases, barbering started with the whiskers removal (as assessedExamining “maternal” barbering in lactating mice performed
during the preliminary check), and within several days pro-by suckling pups (Experiment 6), we found tHa25-30% of
ceeded to face/snout and/or body denuding. Similar behaviol81 and B6 mothers may display pronounced hair loss on their
was observed when a male of one stain was kept together witrentral surfaces, ranging from balding areas (B6) to complete
female mice of other strains (e.g., NMRI + S1; S1+B6). Inter-fur removal (S1;Fig. 3). No hair loss was observed on head
estingly, BC mice were not engaged in such barberTagle 2, or dorsal surfaces of these female mice. Finally, in Experi-
further confirming our observation that barbering is not a partment 7 we did not see any hair loss due to self-barbering
of their behavioural repertoire (also skhlitzer and Wecker, (data not shown) in isolated mice of S1, BC, B6 and NMRI

1986. strains.

Table 3

Barbering in same-sex cages in mice of different F1 hybrid strains

Strain and sex n N Av % Cages with barbering Barbering score % Barbers % Barbered animals
B6-S1 (M) 36 7 5.1 43+ 20a 1.9+ 0.3a 8.3+ 2a 46+ 17a
B6-S1 (F) 33 9 3.7 33t 17a 2.3+ 0.4a 14+3a 36+ 16a
NMRI-S1 (M) 61 13 4.7 314+ 13a 1.9+ 0.3a N/A 39+ 1la
NMRI-S1 (F) 45 9 5.0 33 17a 2+ 0a N/A 45+ 18a
S1-NMRI (M) 23 7 3.3 0+ Ob 0+ Ob 0+0b 0+ 0b
S1-NMRI (F) 25 7 3.6 14+ 13ab 1.8+ 0.1a N/A 36+ 36ab
S1-BC (M) 13 5 2.6 O+ Ob 0+ Ob 0+0b 0+ 0Ob
S1-BC (F) 19 5 3.8 Gt Ob 0+ Ob 0+0b 0+ Ob
BC-S1 (M) 15 4 3.8 O+ Ob 0+ Ob 0+ 0b 0+ 0Ob
BC-S1 (F) 21 6 35 Gt Ob 0+ Ob 0+0b 0+ Ob

Legend as iMable 2 M, males; F, females; Av, average number of animals per od®®. (N/A, data not available (in these mice in all cages where barbering was
observed, all animals were equally barbered, and it was impossible to identify the barbers). Groups sharing common letters are not stétistitah>dif05,
U-test between strains).

Fig. 3. “Maternal” barbering (produced by suckling pups) in lactating mice of C57BL/6 (A) and 129S1 (B) strains, photographed immediately &itprAdiean
dams have enlarged nipples, intact whiskers and unaffected fur on their dorsal surfaces. Note that ventral surfaces of some dams (A and B deéjraiay als
unaffected, whereas pronounced alopecic areas can be seen in other females of the same strains (A and B, right, indicated by arrows): C57Bh#éehvétting
hair cut close to the skin; 129S1—Ilarge barbered area from tail to chin, including complete denuding of ano-genital region.
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5. Discussion when stable social organization was established. This suggests
that barbering, and not aggression, may be an essential tool in
In general, the most frequent location of hair loss observedome strains to maintain social hierarchy once it was estab-
here (shout, neck, head denuding) cannot be explained by selfshed.
barbering, clearly implying that this type of barbering did not  In line with this, S1 mice displayed mild barbering and mod-
occur in this study. Together with the lack of hair loss in sin-erate aggression (own homecage observations), whereas aggres-
gle housed animals (Experiment 7), this allows to dissociatgive BC mice did not barbeféble 7). Moreover, no barbering
self- and hetero-barbering, clearly representing two differentvas observed during mating of BC and S1 mice, and in their
behavioural domains, and not a unitary phenomenon (but se®1 progeny (also characterized by poor barberifab(e 3 and
Garner et al., 2004a)bAlthough self-barbering may occur in high aggressiveness; own homecage observations). Not surpris-
some circumstances, our data suggest that it did not contribute tagly, ByJ sub-strain of BC mice shows both low aggression
pronounced behaviour-associated hair loss in any of the straifgvood, 2000 and robust barberingiéckson Laboratory, 1987
examined in the present study. Taken together, all these observations support the idea that strain
Is barbering observed here a dominant behaviour? Althoughggressiveness may negatively correlate with barbering activ-
some researchers question this possibiliGaiher et al., ity (aggression: BC>F1 BCS1>S1>F1 SINMRINMRI;
2004a,b, our present findings in mice (Experiments 1 and 2;barbering: BC=F1 BCS1=S1<F1 SINMRINMRI, such as
Table % Fig. 2) strongly support this notion, and coincide with reported here).
numerous previously published studies (revievsarna et al., In addition to social (dominant) barbering observed in same-
2000, showing single unaffected dominant barbers in all cagesex cages in both males and female mice, we found robust sexual
where social barbering occurred. In line witlong (1972)  barbering in some mouse strairBable 2. This context dif-
reporting barbering only after the social hierarchy has beefiered markedly from social barbering seen in same-sex cages
established within the cage through aggression, our NMRI malgecause it occurred without fighting and did not reflect domi-
mice (Experiment 2) displayed robust barbering after 2-5 days afance (i.e. males were always barbered by females, apparently
active fighting in all cages. This barbering was always performedubordinant members of breeding groups). In addition, here we
by a dominant mouse, the bigger animal with intact hair andeport “maternal” barbering produced in lactating S1 and B6
skin, to subordinant losers (usually displaying numerous scarsjemales by sucklingsFig. 3), which was unique in targeting
Similar phenomenon was observed in F1 B6S1 mdfas @),  ventral body surfaces, usually unaffected by other barbering
confirming clear correlation between barbering and social rankzontexts described here. Previously reported in lactating rats
Notably, mice are known to co-operate in barberikgrn(den  (Harkness, 2001 this phenomenon is now confirmed in mice,
Broek et al., 1998 while the barber is as likely to approach further contributing to “ethological richness” and complexity of
as to be approached by a recipient (usually adopting a suboredent barbering.
dinate immobile postureSarna et al., 2090 In our study, all Several interesting observations can be made on behavioural
NMRI recipients did not try to escape, and were immobile in agenetics of barbering. For example, non-barbering BC genotype
prone posture, with eyes closed and ears pulled back. In contrasias generally preserved in FIable 3, while crossing low-
NMRI male barbers performed barbering and allo-grooming bybarbering S1 mice with high-barbering phenotype (NMRI) led
holding the recipient’s head or restrained the recipient by layto altered barbering patterns in F1 hybrids (lower social context,
ing on top of it (also se&ig. 2C for similar behaviour in F1  higher environmental contexfable 3. In contrast, B6< S1
B6S1 mice). In NMRI females, social barbering was also robushybrids displayed moderate-barberirtalle 3 Fig. 1C) and
(Table 1, Fig. 1B), and although similar dominant/subordinant mixed cutting styles of both parental straifég, 28 and C).
postures were observed, their barbering was not accompaniqdgether, these data suggest that BC genes are stronger than
by fighting; see similar data inSarna et al., 20Q0for B6 ~ S1 genotype in influencing the mouse barbering, whereas S1
mice. background may interact with B6 in an additive manner. Finally,
Our homecage observations in NMRI mice also showedNMRI and S1 backgrounds seem to interplay (having equally
strong association between barbering and allo-grooming, sinastrong effects) in F1 progeny, whose barbering contexts differed
all barbering episodes observed here ended with an intenggarkedly from both parental strains.
face/head allo-grooming performed by a barber. This confirms Importantly, distinct types of hair removal by barbers have
that barbering may arise as a product of grooming activitypeen described in the literatur&4rna et al., 2000 While
(Militzer and Wecker, 1986; Sarna et al., 200@hose bio-  hair trimming is painless and does not affect follicle and skin
logical role evolved from mutual body care to maintaining receptors, plucking the whiskers out induces pain, affects fol-
social hierarchy in colonies. Since B6 and NMRI mice arelicular integrity and disrupts signaling between the receptors
known as relatively non-aggressive straildPD, 2003, we  and nerve terminalsP{chal et al., 2004 In our study, mice
suggestthattheirintensive use of barbering in established grougi#d not show hair plucking, demonstrating “painless” whisker-
(e.g., during long-term social housingable 1 Sarna et al., cutting (accompanied by snout denuding). This is particularly
2000; Garner et al., 200fserves to substitute aggression. evident in A/J mice with shortened whiskers, and B6129SvJ
Indeed, while both barbering and scarring were observed inybrids, whose extremely sophisticated barbering style may
newly established NMRI groups (Experiment 2), these micenot be attributed to hair pluckingF{g. 1B and C). Collec-
showed pronounced barbering and no scarring 2 weeks latetively, this underlines the heterogeneity of both hair-loss styles
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