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DO B CHROMOSOMES AFFECT FECUNDITY IN YELLOW-NECKED MICE
APODEMUS FLAVICOLLIS (RODENTIA, MAMMALIA)?
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Abstract - The effects of the presence of B chromosomes on fecundity of the yellow-necked mouse Apodemus flavicol-
lis were studied in 46 females without and 28 with Bs from four localities in Serbia. Uterine inspection showed that there
was no significant difference in the mean number of scars and embryos between females with and those without Bs.
Thus, B chromosomes do not appear to affect the fecundity of females carrying them, indicating that the presence of Bs

does not affect fitness characteristics.
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INTRODUCTION

Chromosomes of the B type (Bs) are present in about
15% of species of almost all taxa (J o n e s, 1985). Main-
tenance of Bs is a matter of long-lasting discussions pos-
tulating either of two opposed models. The first, named
the parasitic model, explains their maintenance as a bal-
ance of opposing forces of accumulation versus elimina-
tion of Bs, which are generally detrimental (Oster -
gren, 1945). The existence of any mechanism of accu-
mulation is sine qua non for the parasitic model. The sec-
ond model, designated heterotic, sees the maintenance of
Bs as an equilibrium between the advantage of a small
number of Bs to their carrier and the detrimental effects
of a larger number (W hite, 1973). As the effects of Bs
are, except in a few cases, not phenotypically visible,
making the search for their effects very laborious, domi-
nance is lent brought to the parasitic explanation. Even in
cases were no accumulation mechanism was found,
maintenance of Bs is explained as a transient stage of pre-
viously parasitic Bs (Camacho ef al, 1997). On the
other hand, some more extensively studied cases show
that Bs could confer advantages to their carriers.

The genus Apodemus is rich in species with Bs (Z 1 -
maand Macholan, 1995; Kartavtseva, 2002;
Vujosevi¢andBlagojevic,2004;, Wojciket
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al., 2004), among which 4. flavicollis and A. peninsulae
have been studied in detail. For 4. flavicollis, which is the
subject of this study, the following is known:

1. Chromosomes of the B type are present in almost
all populations in frequencies of from 0.11 to 0.96 (V u -
josSevicetal,1991;ZimaandMacholan, 1995;
Kartavtseva,2002)

2. An equilibrium in the frequency of Bs is present
year after year (VujoSevi¢, 1992), but variability
during the year is sometimes significant (Blagojev-
i¢and VujosSevi¢, 1995, VujosSevicand Bla-
gojevig, 1995);

3. The absence of a mechanism of accumulation of
Bs in A. flavicollis was confirmed in males (Vujos§ev-
i¢ et al., 1989), but its lack in females was predicted
from indirect evidence only.

4. A correlation of the frequency of animals with Bs
and climatological variables is established (Vujosev-
i¢candBlagojevic, 2000);

5. Significant effects on some biometric phenotypic
features have been revealed (Zimaand Macholan,
1995;Zimaetal.,2003;Blagojevic¢andVujos-
evi¢, 2000,2004; Blagojevicetal, 2005);
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6. The presence of characteristic DNA sequences
and differential expression of some genes has been
scored in animals with Bs (Tan i ¢ et al., 2000, 2005).

With this in mind, it was interesting to explore if the
presence of Bs affects the fecundity of females of 4. fla-
vicollis.

MATERIAL AND METHODS

Seventy four females included in the study were col-
lected from four populations in Serbia (Mt. Cer - CQ84,
15 animals; Mt. Avala - DQ64, 40 animals; KoSutnjak —
DQS55, six animals; Mt. Fruska Gora — DRO0O, 13 ani-
mals). Chromosomes were prepared using standard pro-
cedures and 30 metaphase figures were analyzed to detect
the presence of B chromosomes. All specimens possess-
ing more than 48 chromosomes (standard set) were as-
sumed to have Bs (B+). The maximal number of Bs in the
karyotype was used as the parameter for classifying B+
animals into two groups: group 1B and a group with more
than one B (>1B).

Females were dissected for uterine inspection. The
number of implanted embryos and number of births from
old and recent placental scars (maculae cyanosae) on the
uterus were calculated. In pregnant females the number
of embryos in the uterine branches was also taken into ac-
count. As the age parameter we used dry eye lens weight
for each specimen, estimated by the method of Lord
(1959). In order to eliminate the effects of age on the
number of scars and embryos we used dry eye lens
weight as covariant in One Way ANCOVA.

RESULTS AND DISCUSSION

The average frequency of females with Bs in the
whole analyzed sample was 0.39. Among animals with
Bs there were 75% with one B, 21.4% with two Bs, and
only 3.6% with three. The results of uterine inspection,
given in Table 1, show that there was no significant dif-
ference in the mean number of scars and embryos (One
Way ANCOVA: F, o= 0.19, p = 0.83) among the ana-

lyzed groups (without Bs, with one B, and with more than
one B chromosome).

Fecundity represents the potential rate at which an
organism reproduces. In vertebrates, it is usually meas-
ured as the number of offspring produced by a female
each year. The results obtained show that the presence of

Table 1. Mean value of uterine scars and embryos in groups without
(B0) and with 1B and 2B chromosomes in females of Apodemus flavi-
collis

n Mean+SD
BO 46 6.59+3.34
1B 21 7.14+3.80
>1B 7 6.86%2.04
Total 74 6.74%3.35

Bs does not affect fecundity significantly. However, the
number of scars and embryos was increased in females
with one B chromosome in relation to both other groups
(without Bs and with more than one B chromosome).
Zimaand Macholan (1995) found that average lit-
ter size did not differ significantly between females of 4.
flavicollis with and without Bs in the Czech Republic.
The heterotic model of maintenance of Bs assumes a bal-
ance between the positive fitness effects of Bs (which
show no accumulation) when they occur in low numbers
and their negative effects when they occur in high num-
bers. Our results indicate that the presence of a small
number of B chromosomes not only does not make any
disturbance in the fecundity of their carriers, but when
one B chromosome is present it could also confer some
benefit by increasing fecundity. This result, together with
previous findings about the effects of Bs (Blagojev-
i¢and Vujosevic¢2000,2004; Zima et al., 2003),
supports the heterotic explanation of maintenance of Bs
in populations of 4. flavicollis.
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JA JIX B XPOMO30OMMU JEJNYJY HA ®PEKYHIAUTET KOJ KYTOI'PJIOI' MUIIA
APODEMUS FLAVICOLLIS (RODENTIA, MAMMALIA)?

JEJIEHA BJIAI'OJEBUR, BUJA JOJUH, BAIbA BYTAPCKU-CTAHOJEBUR, TABBA AIHABEBUH u M. BYJOLLIEBUh

Hucmumym 3a duonowxa ucmpasicusarsa “Cunuwa Cmankosuh”, 11000 beorpan, Cp6uja

B xpomMo30MH €y HOIAaTHH XPOMO3OMH Y OTHOCY Ha CTaH-
JTApIHA KOMITTIEMEHT ¥ HUCY HEOITXOHH 32 MPE)KIUBIhaBa-
’e. JaBibajy ce y TOTOBO CBMM TaKCOHHMMa KoJ oko 15%
Bpcra. OnpxaBame B xpomo3zoma objammasa ce, y mapa-
3UTCKOM MOJIeJTy, Kao OajaHC CyNpOTHHX JeJO0Bama Me-
XaHW3aMa aKyMyJalfje U eIMMHUHAIje. Y XeTepOoTHY-
HOM MOJIENTy, PaBHOTEXKa Ce MOCTHKE 3axBasbyjyhu mo-
3UTBHUM e(eKkTrMa mMaor opoja B xpomozoma.

VY 0BOM pajly UCIIMTHBAHHU Cy e(eKTH npucycrsa B
XpOMO30Ma Ha (PeKyHIUTET KyTOrpJIor MuIIa, Apodemus

flavicollis, n To 01 46 XeHkH ca u 28 6e3 B xpomo3oma
ca 4 nokanutera y CpOuju. AHanm3a yrepyca mokasaia
je Ja HeMa 3Ha4YajHUX pasjuKa y MPOCEYHOM OpOjy OXKH-
Jbaka u eMOproHa Mel)y jenunakama ca u 6e3 B xpomo3o-
Ma. [Ipema Tome, B xpomo3zomu Hemajy edekre Ha (de-
KyH/UTET JKCHKH KOje Cy HOCHOLH, OZHOCHO HHXOBO
MIPUCYCTBO He Jeyje Ha OBy 3Ha4dajHy (puTHEC Kapakre-
pucTuky. [IpeTxonHu Halla3y, 3ajeJHO Ca HALIUM pe3yll-
TaTuMa, MoJpPKaBajy XeTepPOTHYKU MOJEN OAp)KaBama B
XpOMO30Ma KO/l aHaJIU3UpaHe BPCTE.



