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M3ALIQUATHVVUNUM IHaNNUEUDI Japanese field vole

(Microtus montebelli)
The Management and Reproductive Performance of the Laboratory
Japanese Field Vole (Microtus montebelli)
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Abstract : Tarika Pramoolsinsap. 1994. The Management and Reproductive Performance
of the laboratory Japanese Field Vole (Microtus montebelli). Thai J Hlth Resch 8(1):31-40

In this studied, the reproductive performance of the vole (Microtus montebelli) was
observed from vaginal smears, litter sizes and some biological characteristics under room
condition controlled all year round. The cornified cells in the smears seemed to be an index of
estrus in the female voles. These animals were proved to be polyestrous and showed postpartum
estrus on the day of parturition. In the breeding by the continuous mating of the same pair.
A major peak in litter intervals oceurred at 21 days with a smaller peak prolong to 26 days.
No differentiate between first born litters weight and increased weight of pregnant female
weight. The growth rate of young male was higher than female.

Key words : Management; Reproductive; Vole.
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field vole (Microtus montebelli) 1WA U (generations) 1aa n"uff'ui’inmzlﬁ'uf field vole wunaziu'la
uin nnu?nm‘a‘f‘muqa Sugadaira lmm_lﬁﬁ'l Tonegawa Ila¥ Arakawa (Imaizumi and Yoshiyuki, 1957;
1 ar - J o :
Kudo et al., 1991) uﬂ‘mmuﬂuﬁﬂu'ﬁ closed-outbred MIITANILVUAvATUFA TINAaoelureq
ﬂﬁﬂﬁmﬂﬁ (Richmond and Conaway, 1969 b; Kudo and Oki, 1984; Ferns and Cooper, 1990) Tueuinn
madnzinnldtuanuisodunt naaeulsathauazaiites

Field vole (Hudafumzvinadnafianiia Aulmiiuerms (Elton, 1942) 9a0¢Tu Order Rodentia,
Family Cricetidae, Subfamily Microtinae (Walker, 1975) wuoifveginnauinana dnuuzddimn miaz
wian ayny vazmadu Taom ldmasiidihmam vadvududubhihmanns drududs
{Ju@m19ou (Fern and Cooper, 1990) un:azwulﬂuﬁm’:"lﬂ’li‘laqnnnﬁnmuﬁuf (mutation) YBIDUH
@YU (Imaizumi and Yoshiyuki, 1957; Goto and Hashizume, 1978) (gﬂﬁ 1,2,3) nszmzemmsiuglia
U wiatu 3 daufe esophageal sac, fundic stomach tlag pyloric stomach (Imaizumi and Yoshiyuki,
1957; Golley, 1960; Raush and Rausch, 1968; Goto and Hashizume, 1978) (gﬂ'ﬁ 4) mfﬁiunwmums
dovemIvoanstmsiamudIui vuandenInvoanIndaiune (rodents) ¥iiaou 9 (Elliot, 1963;
Cowan et al., 1968; Lee and Horvath, 1968; Lynch and Keys, 1968; Keys Jr and Van Soest, 1970; Shenk
et al., 1971; Tamarin, 1985) Saumarail seianiul1die:19 field vole Hudainanssnnaidn
Tlmmuﬁ'ﬁ'flﬁ‘mgﬁiﬁﬁuﬁmﬂua‘ms (Imaizumi and Yoshiyuki, 1957; Richmond and Conaway, 1969 b;
Goto and Hashizume, 1978; Kudo and Oki, 1984; Ferns and Cooper, 1990; uanil‘lﬂﬂuﬁ"]ﬁ'ﬂi’f'fuq’ﬂ'i
welindnd wiolsmuyudi launiomzidualaludes§ianis (Fems and Cooper, 1990)
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H.M. 2537

Japanese field vole (Microtus montebelli)

Fig. 1 Japanese field vole (male) originated in Fig. 2 Japanese field vole (white male) originated
in Arakawa riverbeds

Sugadaira Heights

Fig. 4. Diagram of the stomach showing its regions.
1. Forestomach 2. Pyloric stomach 3.
Glandular region 4. Esophagus 5. Duodenum
6. Main blood vessels:

Fig. 3 Japanese field vole (male) originated in
Tonegawa riverbeds
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1) Field Vole

ﬁuﬁ: Japanese field vole (Microtus montebelli)

o M Ey = " 1w o ' 3/ ' 1 ] ar
ﬂﬂLﬁﬂﬂW'iE)lJlliJﬂlﬂﬁlﬂuWﬂlmwu‘Eﬂ1u'}u 10 l':] I.Wﬂﬂvﬂgwu’ﬂ3$U§H1di$ﬂl1lﬂ]1iaif}iﬂ'leﬂﬂ

1

! 1 o [ o & o a3 w
(ano-genital) LUI1INIT LUALILWUOUMNE  (testes) Tﬂwuaanm UTADDIY 43-84 U min

o [} =) oAt =y 3 A ar = 2," wr o
26.7-45.6 N§1 drummiluaznuilyesnaoaila tazidiuy wieely 101-128 Ju Thivmin 21.4-34.3 a5y
msmvadaiaolasiiann T luausann

-
2) Tsaiseu
Weoudvadaignaluguaniiziiadevsdiegnndnguiivia  TavdSuquupiivies 23-24°%

J af ar @l s \ GI-' ar
(Goto et al., 1977) ANUFUAUWNT 50-60% dadlasundaddng 14 21w/ (Elton, 1942; Lee and
1 5 alf 1 )E
Horvath, 1969; Breed and Clarks, 1970) 81m#Myudgutiom 10-15 A39/%21u3 TagruAI0INT04

E}'Iﬂ'lﬁﬁlﬁ’d?ifjﬂ% (Richmond and Conaway, 1969 b; Fukuta ef al., 1991)
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Hnsawﬁwé’wwmﬁﬁﬂiwﬁim1wﬁui§uﬁu (polypropylene plastic rodent cages) Hirhiladae
AuAMIAANNG 20x10x13 . Arhesiiihu 2 Fesdmiuldiuaremsuoniu (Lee and Horvath,
1969; Richmond and Conaway, 1969 b; Fukuta er al., 1991) ﬁuﬂiujﬁ'wﬁlujiaquau_ﬁ'mmfmﬁaﬁﬂw

wanyenyszifndad

“ o ° T day ¥ ¥ e ¥ 4
nIdaal 1.|".I?Iu'ﬂm:'l“lﬁﬂﬂuT“iﬂUﬂﬂU14ﬂlﬁﬂlﬂ? Hmmmmmazuﬂumm Purox

<

4) @ayfseauou

o ' A’ 3 ol 5 o - ql; - -
Invavainvearvanuaulon 15 Youa/as.u. gungll 120°% wiu 1/2 ¥21ue wasuda

a o |7 X Adq ¥ 9 o o ¥
FodUDUHDINAUAZNIN ﬂﬂﬂﬂ1ﬁfllﬂ')ﬂ1ﬂﬂﬂ1u1ﬂ1lﬂ]

5) 91MIsHazin
tY ° v = 3 o o -1 [ o o ° o e oo M
‘IHEJ'IH'I‘I'LLﬂSu'IﬂﬁBﬂ'JH lﬁUQﬂ'JUB'I'HTi'HHUlU'ﬂiE!ﬂlHﬂ 187U UagIMIIoAllATIHIUTAINUNY

o ' - 4 Y  w v ¥ o
Wueims 1 diu omsiasumnuazige loarvdanaioanoutmasy (Elton, 1942; Lee and Horvath,
1969; Richmond and Conaway, 1969 b; Ferns, 1976; Kudo and Oki, 1981; Kudo ef al., 1991)

y ) ; , T .
UIN504 (filter water) Nazoraldvianaradniasadald Tavganinraoaga

ad e ¢
6) 3ﬁﬂ1§ﬂﬁ3ﬂ’ﬁl§

o s - d o ddo a d Ay e = ¥ ; Fw o
Aalaan field vole “Tﬂlﬂu’]ﬂ “Uaﬂ'ﬁlﬂlzﬂﬂiﬂ’]Q?:UU“U“NE!@$Q"UﬂTﬂll‘lNl.ﬁ\ﬂ']lﬂu’“ﬂllﬂ“uﬁ

& 1=

w - o ¥ "o
HAUWUFIUY monogamous pair AeHANWUE IaeldWouinufg@uiaus (Kudo and Oki, 1982;
1 ; L L] L ' :’l L ar '
Fukuta ef al., 1991) wazegmulunsad@ouduiduvumilaiuniwuiamiewdrfanonnewuioon nou
o w o Yo v e oo oo M v oo w & 4 [ & o o
feiunaen 1 u Wihmeugnduiunsaniiuidndy mesnnniiufszdudaiuiindinasagn (post-
partum estrus) (Richmond and Conaway, 1969 a; Kudo and Oki, 1984) iflunalvinlefidudnisnanesgaud
" @ & 4 a ¢ o | 9 '& ]
wanadluszninliuugnuazndugeiuniogneiy 28-30 fu Fadunafidesusngninendiuueenain
1 LN ﬂ] 1 al @t =
i (Clarke and Hellwing, 1983) TumiwugingnWewuinauiuiudr szwuimaiimamiiod q adenn
= - ' a1 4 w L & 4 . -

wiallon Hdv1du Yavosnaeamedosdumsgnuansr Suna1siidn Copulation plug Fa9zdiing

1 o o Y ° o 1 & .
Tifuoguiuda 24 $2Tua wuiid0gd (sperm) Wuimauannlugn (plug) Aana1ail (Richmond and
Conaway, 1969 a)

7) Msm vaginal smears
W dd ety o o 1w @ o o ' = ﬂ
infmsqNﬂuwuqwuwawuqua:uuwuqamaaz 1 aduluraanm 9.00-11.00 WA 1ty
pannuAnderuie 7 dant wiiuine 10 @vzgauonsenannsanauiug Wdunag copulation
plug (1ag1 vaginal smear 1aol¥uviaudtnla (pipette) wmmnwsanqﬂma (eye-dropper) qﬂmnsam
azerns I 0.1-0.2 wa. geanlluvosnaeaiindregaioen 3-4 A Wdareenasailding
' . ¥y ¥ oy : A
noaasuuurualan (Richmond and Conaway, 1969 a) AN IMUNINAI100NT Giemas MU 5 WA INFNI
S eqy ¥ . a
anznoudaloiil M lvua (Papanicolaou, 1954) A3299¥1iAv84 cells 910 smear AIUNABIYANI I
& 1y -
Wudeya¥uendaressmaiuda
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ﬁ.i‘l. 2537 Japanese field vole (Microtus montebelli)

8) UuNnNKa

wuiinwamaie 9 madaiinoluszuuduiug uazAimanienImues Japanese ficld vole Tav
o = 4 o 3 - 1 1 . = a
dunaldvinafiaues cells M vaginal smear $12ugn# ldnow (litter size) N9ANIIUMIFIINOIVN

o 5 w 9 4 s @ o g 1o U 100 ¥ v &
Uszmis  Fahwmindroniesdaiminlihdlaniazass  luwiiugawddounaiessunszisnaea
- ; ] ‘ . ~ Ll

uazlugnusnifasunseiangiun memsasImsiy@ula

Ha

Field vole #11993naiiludananall (polyestrous) ua:tﬂuﬁ'ﬂﬂﬁ’qnaaﬂqﬂ (Lee and Horvath, 1969;
Breed and Clarks, 1970) ﬁauﬁﬁ'uﬁ'ﬂ:aﬂﬂﬁﬁﬂﬁuﬁ%unﬂu Taudaunaldain copulation plug WoATIN
WUTdIUV0Y essentially cornified epithelial cells ttaz/m30M0g3 udve lvenlvinauiug swuiuiu
nucleated cells 30 leucocytes W3oll cells #\1 2 ¥lA 3o 3 ‘Hﬁﬂﬂzﬂuﬁ'um‘j (Breed, 1967; Goto et al.,
1977) fagit 5-10 wuhduihiug 1 Fmondanasagnudasnnit 4 u uAREINY cornified epithelial

cells @UUWUEON 4 AIVLNY cornified epithelial cells MovaIRABAGNUAIAINA 1-4 T (A15190 1)

o o
ATTHN 1. UAAINIIWY cornified epithelial cell ﬂ'ltlHENﬂ'I'iﬂﬁBﬂq7ulﬁ"J'an voles vm:‘lﬂ”uuqﬂ

Female No. 2 4 5 8 9
Birth (No smears taken)
End of day 1 L>N>C L>N>C L>C L>N>C L>N>C
2 L>N L>N=>C C>N>L L>N>C L>N>C
3 L>N L L>N>C L>N>C L>N>C
4 closed vagina I L>N>C [ L
5 — L L I closed
6 — closed | L —
7 — — closed L —
8 - — — L —
C = cornified epithelial cells
N = nucleated cell
L = leucocytes

Fig. 5 Cell types from vaginal smear during the estrus of Japanese field vole (Microtus montebelli).
Proestrus : mixture of cornified epithelial cells.leucocytes and nucleared cells.
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A
Fig. 6 Cell types from vaginal smear during the estrus of Japanese field vole (Microtus montebelli).

Estrus : A) cornified epithelial cells x 20
B) cornified epithelial cells x 40

Fig. 7 Cell types from vaginal smear in Japanese field vole (Microtus montebelli). Spermatozoa in the
smear x 20,

Fig. 8 Cell types from vaginal smear during the Fig 9. Cell types from vaginal smear during the
estrus of Japanese field vole (Microtus estrus of Japanese field vole (Microtus
montebelli). Metestrus : nucleated cells x20 montebelli). Diestrus : leucocytes x 20
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iin. 2537 Japanese field vole (Microtus montebelli)

a1 q madinonluszuuduiuguazaimianiunInues Japanese field vole WuNRUFI MY
o & d v da ¥ v ¥ ¥ Y v <
5 1 10 /2 (50%) mm‘u‘nNmmuqﬂﬂauwma«mv’lﬁgﬂ% ILYZMMIAMOURALUI 18.88 +
0.60 Ju (W 19-21 Ju) TIUIUGNABININDY 4.0 + 1.22 §) ('HETEJ 2-6 #1) WWUF DTN aA
4 -

5 §4 3 goguinmninten uazdn 2 doguinumines gnisuduauieniginds 9.71+ 1.21 Ju
(du 7-11 u) (Saito, 1982; Kudo and Oki, 1982, 1984; Fukuta er al., 1991) $117UgAHAIMEIINIHUA
o ¢ d o Hy ¥ w 1 Y =) 1 " ' o w
11 41 Wediruagnilamendmdiuuuad 34.38% (3139 2) linuanuuendeszniiahminyes

a W 1 A - | " oa " H o o [ i
gnusnifafmiminfifintuveuniiugneuaaies sunszianundinasagnudinanaadlumisi s
a - - \ ‘ﬂ’ ar o - 4 o
sanmsig@uTalugndaimeadisani lumendle imindvesgnusniiamadinds 2.82 + 0.22 niy
aoa at = d. a = & @ =i.
(Wdy 2.6-3.27 N3Y) IMNANUINAY 2.65 + 0.15 niN (Wdo 2.47-2.9 nNiN) aaaaa i luman 4

d
wazzun 11

= ¢
1IN

o & . - e
Tunisfinuuuuirumswauwug tazmsiaog Japanese field vole moluvoa)fifnisni
FTUUAIUANAMMINAZEN MnWoIRUIIIY 10 § numiug 5 Tu 10 @ (50%) Amear
4 ¥ - ' E R o o o ~ Hy ¥
msaoagnaulanioufszndunlanavua 11 #1 1IndIunaen 32 A7 (34.38%) Fawanla
4 3 - o o o &4 1 o i 1o dd o w o M '
Aoudiem miudsiionvszniesnivinanu hiauysdvesveiiugminn ¥ lumswauiug feo we

Wwugilongiies uazimindaveanaweiugia1 (Richmond and Conaway, 1969 b; Kudo and Oki, 1982)

andszmsnile AenunIoaduiiaInmMsNdaignsunIums e vaginal smear nalisinugdaiu

a HS ¥ ¥
an 'lJilﬂﬂllLﬁ:fjmﬂTﬂ"ﬂBQll'lul.lﬂ'ﬁlﬁﬂuﬂﬂﬁﬂﬂ']tj

= ' o - B ’ﬁ Aprd o 4 gy o & 5
fead1alsnay msiezi field vole M lMmudainaassvuiaan molimaunudadinsugie
AnuN¥i1191M13 (Imaizumi and Yoshiyuki, 1957; Richmond and Conaway, 1969 b; Goto and Hashizume,
. g Ak, T A
1978; Kudo and Oki, 1984; Ferns and Cooper, 1990) dailudaniiaulafnuinaasunuduneldn miss
' & alsd:: 1 A v A 4 Y ¥ AT )
NAMIUNTVOIORUT A5 @oagdie Tsimgn THieNnazdquatosdedaisiuiuuin dnsonlunw
¥ Ly o ' 0 4 o " '
anznadey auguiudithuenii (homogeneous) azduszoznaINIseIuna Nansyi ladioni
1 . ) 3 o o ' H o
Tudailng (Arrington, 1972) aziuSsaninlydaismnannluminaasaudarnia Mlvnaniinaans

o 1

1) o 4 -
unuuuﬁuﬂmwana (Richmond and Conaway, 1969 b)

naanssuilszma

YOVOUAY Dr.Fukuta, K.and Mr.Imamura,K. aougquaindaiudand dlesangun Uszine
o ¥ v o ad g & ¥ o a ¥
gilu Alal¥anuiuazuuniriinismaaslunsail aasavuguanlugulvimismaassduiivlydronnu
ouiey



o

aaaimsunnd

=W om
M5d1508INT

¢

syaduning

Wszyad

mim

38

foueusard ou nq wiads| 6°'6z| vs¢| L11] Ls| 010
e1l evr| sl w11 @©9)] (€9)] @D (g9 (T wiadg
wizilmsst| ®e6| @y ir|zs1i|zo | 7/9°S| €/86| ‘WES| £/61 6€| 1°96| €vE| 9°S¥| 101| +8 60
peapz| +/9| €¥| T'SS| TYE| m
Tnq S'Ip| SZI| S9| 8
sty | €/11| T'SE| T'ES| TEE
foueusaid ou 1nq Snid L1ojepndo) + wnedsg|  1g|  z€| STI| 6F h&
reaws JeuiSea ut wids oN| 12| 6°62| 8T1| 0S 906
92 4z |
(wsieqruues) paip saiqeq 11V| /€°S| 1/6°C| ‘W1)E| €/6T] 1°8€ 7°0¢
cel 611] ¥8| <6
patpr| papg| (90| 9| (T
LyI| #81| 10| L'€T 1’8l 601 1/zv| LS| wzs| /sor| ‘W9l €/8| 1°0¥| ¥'9S| ST6T
c'g 9 (4z
»S' 11| 86 el 1Tyl WDl eve| LvE| 1Ly 1°TE| |
Lozl vo1| oL| v &
L]
vezl g9zl isoz| /e szl st| vz ez ip v g9t 1/8°L| 18'L| 1/6'T] €/18] TWEOP| €/€|  €€] TEY| ¥IE
seows [eursea u wrads oN | 8°8z| 1€ sz1| Ls| €6
I veilonlaen| @l wol ow| 49| | 8| Qe €6
681l wLzz| oct|mysi|uest|vrot|uevi|uysi| vee|teol| v L] TS| WDS| /€/1]| PIE| 8'€Y| LT| TY| STI| 6F 26
resws [ewSea ur uads oN| psz| s'8z| 8z1| €v| 10
4 W 4 W 4 W 4 W q W uonunyed
PIO SYM ¢ PIO S¥M ¢ plo SYM ¢ plo M PIO M | E| W et Iy /R1052g a0 W| 4| W
(w$) Sunok Jo wSom Apog (ws) "wm-g| ozis| jJo (wg) | (ws) oyewr| (Kep) a8e| ON
woq maN| Jenrg| <1rg m.:o wm'g | Aep uo'wmg| Sunepw o)

SHTOA ATdId HSANVAVS 40 VILIVA FJAILONAOYdTY * & UBLELY




40

nim  dszyaduning Ns@IINnmaninisunmd

Body wt. (gm)
30

25 .lq; Male

Female

20

.
o /T/I

I
T
R

0 T T T T T T ]
1 7 14 21 28 35

days

Fig. 10 Growth rate of young M.montebelli during the first 5 wks. of age.
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Japanese field vole (Microtus montebelli)

< ; : 2
A19197 3 : Increased weight of pregnant females and new born litters weight.

Female Body wt. of female (gm.) Litter [New bom body weight
No. conception date  before parturition  after parturition size | Male Female
27.0 43.8 314 5 56/2 74/3
Female, +16.8 | | -12.4 | total = 13.0 gm.
1 314 43.2 33.0 4 8.1/3 29/1
Female, +11.8 | [ 102 I total = 11.0 gm.
2 312 47.1 347 3 4271 9.1/2
+15.0 | l -12.4 total = 13.3 gm.
1 29.5 56.4 40.1 6 10.5/4 52/2
Eemale, +269 - 163 | total = 15.7 gm.
2 302 - 38.1 3 29/1 5342
? | | ? total = 8.2 gm.
1, 33.2 53.2 352 4
Hemaley +20.0 -18.0 L All stillbirth
2 342 55.2 43.0 2
| +21.0 | | -12.2 I
343 56.1 39.0 5 9.8/3 56/2
Femiale I +21.8 | -17.1 | total = 15.4 gm.

@M1519N 4: Growth of field voles (Microtus montebelli) raised in laboratory breeding colonies.

Field voles

Age Head Mean body weight + S.D. (gm)

Male Female Male Female
1 day 14 12 3.09 + 0.54 3.00 + 0.73
1 wk. 6 6 6.22 + 1.0 5.59 + 1.40
2 wks. 7 8 11.25 + 2.59 9.69 + 2.28
3 wks. 6 6 15.96 + 3.70 12.70 + 2.92
4 wks. 4 3 19.45 + 3.55 16.37 + 3.17
5 wks. 3 2 23.53 + 2.40 21.05 + 2.15

39
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