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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 occurred 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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111d111i'ElliMliildVAD1111VITI6

nnfIGIBFO : 111301 dln)d dit1 crli'Vld. 2537. 0111‘991 11d`c.'',11111111141,11111FIffiffilli`1104 Japanese

field vole (Microtus montebelli). 11101114111111f110T141111111"111E1 8(1): 31-40

7611n75-ffmnituutanin75-Na1111410,2;117J1dilleplel Japanese field vole 1-17, 
9/

n177:;inmauvion-mitandenbitimiineriniiumonaorl Mtlf17791770 vaginal smear thlinimpri/

111.11110::0-11H111,,°310111 7,-;n3vh3nu7111 n1117,-;n17 Cornified epithelial cell 07f1 vaginal smear tl ,Tht'l riu
nativuan717a7 voles infilikfhAlrh,161 1101r11161711,1,1 polyestrous tron7kmani7 10,1 vole 0:--

liludondlnnp, n "ile7uTuilo paPluluav	 nus:,11:,-n-unn76q

7011d2111171111h0:,1111,1 21 ill 1011.1d3111:(811117171111,1 26 ill ithillif/27J1119100/7 n75",1:112'7,91,13111/07-M

1104ontanti7 p-Attim frild711;7n9niiiii),1;1171041111)1477171347:--u:--nm'ivriav 6777niudifyliiubruev

p,f1Inneign177llgninmiiel

: 11171fith1; fnNall)rlit; Vole.

1/114111

110441J11111147141UVOA11144Vallillifpfilll'hill144ifl'ii 131049ntnil

field vole (Microtus montebelli) 11111 fl 1E1114 (generations) uk) 91Lit1l1CIAV1tn Alu field vole 1/1.111fl:',

11111 1f11.1Ini11115111/1 Sugadaira 110111111111 Tonegawa 11fla Arakawa (Imaizumi and Yoshiyuki, 1957;
,

Kudo et al., 1991) talitElltaiiiii0t1T1 closed-outbred Tlail3J15tICIV11,111J-11,A841i11-blillAa04111481

1.1half11514 (Richmond and Conaway, 1969 b; Kudo and Oki, 1984; Ferns and Cooper, 1990) 1140141f10

^11S1719v1J17J1^)1fT11J11d7^EJ^11J^1 )l vorroui5fithnuflnviittou

Field vole 111111'91 -111T1t111-1101AfrlfilQ111ill filliliA11011115 (Elton, 1942)	 Order Rodentia,

Family Cricetidae, Subfamily Microtinae (Walker, 1975) 111101fT060J1t1911all ii.11141 A111:101Z,'A1917111,11 V11110t,'

1111,1M1114,(1-1	 111191)111141111J1111JL1il1livn1uo3 rili441111A

rf11,1 g11116014 (Fern and Cooper, 1990) 1,1fl:;V:',11111.11-1 g1111141 441'i 011f1fIllflflltahli (mutation)

161111 (Imaizumi and Yoshiyuki, 1957; Goto and Hashizume, 1978) (VA 1,2,3) 05:',1VM0111151f.J1,111451”1

U 111111f.114 3	 esophageal sac, fundic stomach UM,' pyloric stomach (Imaizumi and Yoshiyuki,

1957; Golley, 1960; Raush and Rausch, 1968; Goto and Hashizume, 1978) (211 :61 4) 111.11fillflVU111141115
9	 941

tiOt101111111a4flItlY11231'4M3J11-11-1 Vt,'1191f1d14V11-11104`1^17f1AV14111/1' (rodents) IS149101t	 (Elliot, 1963;

Cowan et al., 1968; Lee and Horvath, 1968; Lynch and Keys, 1968; Keys Jr and Van Soest, 1970; Shenk
N 9)	 q

et al., 1971; Tamarin,	 1985) 4'")01,119Ndil ` 1110 -313.11`1J1-111J 1011V,',' It
v
 field vole t fill go	 oaolt LI 1 I fl

/19111111-491 -51f15146461,111/S1t1101115 (Imaizumi and Yoshiyuki, 1957; Richmond and Conaway, 1969 b;

Goto and Hashizume, 1978; Kudo and Oki, 1984; Ferns and Cooper, 1990; IlDflTlflilY476,9111411?(V15

11SO t5firroi 111015f11ildIdit11.1d13J1501V11;ta gn41A111110 ,11MIJ711115 (Ferns and Cooper, 1990)
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VIM.  2537
	

Japanese field tole (Microtus montebelli)

Fig. 1 Japanese field vole (male) originated in 	 Fig. 2 Japanese field vole (white male) originated
Sugadaira Heights
	

in Arakawa riverbeds

Fig. 3 Japanese field vole (male) originated in

Tonegawa riverbeds

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:

Field Vole

of d
Japanese field vole (Microtus montebelli)

tioi'donvii)olmontrifAuriOnifilA t'ill,M1 10 ft 1114714:.'1111-i15:,'Elnill5nfillir11-111.105Elln1^111

(ano-genital) r7at11 Jfl J1 iifl:,,,'1"11J6f119 1-12.,' (testes) illsrp	 a fun 11114i0tiloa1q 43-84 Ill VJ1111111f1

26.7-45.6 f1511 aL)141V1ftififlWflAllaii0 ,1fla0017110 Itane,),,i, 111001E1 101-128 114 l.11-711"11:rfl 21.4-34.3

fl15f1li1 1rIl'JG1101101.11'11-111111N111-11111.N1c1110

114(3011

I0Erdi'119,i111211-li111)04 23-24°%
VI	 9	 91	 9

(Goto et al., 1977) f1113A1,43J1^111i 50-60% r7o2l45u11ersv2 —i14 14	 4/11-1 (Elton, 1942; Lee and

Horvath, 1969; Breed and Clarks, 1970) 01f11f114111411011ttlf1111 10-15 f111/E1I)J1 i0Eleilllif150411501

010101)11l5CrYli (Richmond and Conaway, 1969 b; Fukuta et al., 1991)
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t114

14t)51Wtt/114)-nrialailniVaill5 uiVatiflitiht (polypropylene plastic rodent cages) lirshilaTh
A

2itiviutarmytno 29x19x13	 951.1. ilr,J1W,Ji1lf.11,1 2i0lrillifIllrilillMt,'011,111110f1fill (Lee and Horvath,

1969; Richmond and Conaway, 1969 b; Fukuta et al., 1991) 111-1115,441 Ela,450.11,1011 4)11,11111'11154311110

111111,11i anth.tiiirM-5

f151r7914	 viD4111111S140,m,'Inrhaliul Purox

a41110411014
9)

Ilf111011 ,1.1111f0010f1113Jkl-1101-11 15 110146f/915.1J.	 qf14l1ij3J 120 0 % 14114 1/2 41I1J4 L1Jatillti411
t	 Avv0	 9,

5041.101,10111?"10Dn154 touvitudltl1W101019111N1

01111Illdf,141

lii'011,11511,d2;1-11V100 -411g014'')0011115111A13J9Se&111,10 1 rhu kla:,'0111156ADIOVIIVITUr791%Illt

!Ilia -11115 1	 0111151,43Jf111111dt','Lt10104-m6allaA160fi'011111h3J (Elton, 1942; Lee and Horvath,

1969; Richmond and Conaway, 1969 b; Ferns, 1976; Kudo and Oki, 1981; Kudo et al., 1991)

1,11t1501 (filter water) 1,1M,'Dl01 -011101AID1dFlfligEllfi'914 100901f1110N1,0

fiq rdan field vole ili91t911J70 iliflA'111iilsff611T411145:',110111Aii,ibiLdtritinViAll11111414140(Mith-di

Nr(141411,1J1J monogamous pair ii0Nr(1J1"11410014140111.111T14filFullrilJO (Kudo and Oki, 1982;

Fukuta et al., 1991) llDtOtii11011-1f15A04611 01611 q 1411111TilllliV11444111 0411A'Alllunriariviaan	 fi014

ii4114flflOA 1 ill 111111Vni0rill'iflAilhf154l1,111A11-diViell;ill 1.-1.4 aiTifullivict4:411,1h yTtrilmA'4fla p opu n (post-

partum estrus) (Richmond and Conaway, 1969 a; Kudo and Oki, 1984) IfillNalvtcda6,91cuan159WoAllui

:,'MW,111,15t,'11 -i141111-11Jp„ flllanithiffslill,111101f101t1 28-30 114 96111
A
J141"Thli140411,011114i011611,11J00f1111

111,1 (Clarke and Hellwing, 1983) lilitli cauiill ilflriD1A114iNd141-Vial V0`,111JlilOilet151111101 	 flA'101111

111111100 3) 71%1111U	 1101;04fla001PV01101fitif11511f1NMJ41 tlüflr115d -i1 Copulation plug ciflVf1J5111@
0,

11,11111,10q1.1111111 24 i1i114 111.1910T100	 (sperm) Ifilli11-111.11J1f11111f1 (plug) 914ntii14 (Richmond and

Conaway, 1969 a)

7)	 vaginal smears

tlf1051NMJril.,r(ili ilriDrhi itiattt3:iril,1iDdlM; 1 6') vini vivnhAtial 9.00-11.00 viRnl 11)14

naluiu;-1 q 9-iorivill	 7 AllAlVel 111JVV14fV14 10 9i-M,101f1110f100M111f151Nr11J1^114 illif'111191Q copulation

plug	 vaginal smear L10141,1TisIttf11111.191 (pipette) IJI-1101A111 Ali' 03J1f1014 (eye-dropper) 901.11f1501ili
9,

n'0100114114 0.1-0.2 La. V1001.11111111.-IiO4flaDA'11Q0111100f1 3-4	 111M4404fla0911114111J1
A	 <44

ViU g d1111-AllFil-ifelii (Richmond and Conaway, 1969 a) 911f1111111111US16001 Giemas 1111.4 5 TIM alrfirls1

1•1491tf161-,Inli-)01711 Th111(111 ,9 (Papanicolaou, 1954) 911'191r110110,9 cells 1lfl smear 4-mt-4041a1(155illei

1, di% n	 1 in 5lf.114
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Japanese field sole (Microtus montebelli)

8) 1.Thililf4d

illlifYiV10111-1U,'1101.11ti`Wi Lta2;d11111f11011111%01 Japanese field vole I OU

V741,11911 4101C1101101 cells 11111 vaginal smear iTtillItAle4100.3.1 (litter size) citutiFif1551YV111V-)"3Y1EJ11J14

Ihtf115	 iutairii,r04u9itioukrviasmn5nislfiaao

ttazAulnulnifiovn5:tvisnithuli	 rWaln6915-ini5t13tOuivi

Field vole fj-M5f115LiTWA'AV1fl0Oil (polyestrous) tml;tiluilov44t-iaaoln (Lee and Horvath, 1969;

Breed and Clarks, 1970) ilatal`61.4,'001.11111NOVNiqllarrlIJ IMJAAttlAleiVlfl copulation plug t1JaV15'"A

W„'INIJ9li -)141101 essentially cornified epithelial cells tta c:,,v115ov1-m0 twitAimJ14Nro.ivivi

nucleated cells 1,110 leucocytes 111Dil cells 114 2 ¶17-10 1150 3 If 14S19Jv1J11f114e4t1 (Breed, 1967; Goto et al.,

1977) 4'421Ji71 5-10 1^11Ji131111414 1 W12511011S 'Afla009flallJlflilil 4 'hi M-41611111 cornified epithelial

cells Vil110,1414011 4 91t1111 cornified epithelial cells 1110141f1"d00 Ifla'1440li 1-4 ill (91151i ii 1)

V1151391 1: Itrf914f1151111 cornified epithelial cell 1110144f115fW0911flaTU01 voles

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 L L>N>C L L
5 L L L closed
6
7

closed L

closed
L
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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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
estrus of Japanese field vole (Microtus
montebelli). Metestrus : nucleated cells x 20

Fig 9. Cell types from vaginal smear during the
estrus of Japanese field vole (Microtus
montebelli). Diestrus : leucocytes x 20



'1111 8 rlJ1.1`11 1
	 n-ilig El qiimoriniaertiolleidaivilifun4	 37

31.8. 2537
	 Japanese field vole (Micron's montebelli)

1111iM1/0111.151J1JalliAll,litiad1111,911161111,4%01 Japanese field vole 1^11111111ANii111111
A

5 1'14 10 912(50%) litillImINf11114'w 0101,14,9111041,100111fl14 5,'Eltila1f115$151rlall,P01.1111 18.88 -±-

0.60 ILI 01' 4' 0 19-21 il4) i -11411109i0111119thl 4.0 ± 1.22 1913 OW1'0 2-6	 113,11A1140114111341f111140

1.215 9:	 3 tiOtillitliliT1511011 1.1,111 2 fiDtjUillar111111101 "q11133AJ91 -1101E1iPthl	 9.714 

iftl 7-11 'TV) (Saito, 1982; Kudo and Oki, 1982, 1984; Fukuta et al., 1991) i41411411610'111E111.416T1111191
e	 w

11 9i1il9S14911 011101110M A'l cYld114111ill 34.38% (V11511T1 2) lfflAIWY)13.11N1119i145t1li111-11111:611101
n'	 „

Ifl115111119161.111111tifl -viVri3J1114110111.3ii thlifi014A1/10,9	 4115:',IiisIfIlEJVIA'AtloolnitS-J9 	 3

69151111J!Aiill IFILIIV111,11fl'aVlitriffilllfli111411 AlfIlii0 1.11111111411% 011fl115111F1 ArViff4LP	 2.82 ± 0.22 fl

(LW10 2.6-3.27 11511) 	 1`1101910M 'd0 2.65 ± 0.15	 2.47-2.9	 4111f191111114911511ill	 4

11.0:;21111 11

114111540111111J1JUN14011NMJITtli ll=f11511E119,01 Japanese field vole	 111011,111/01e1114115fill

5:51111f1 -)1119J1"1111Altil0A1011	 10	 fl 1^11.1113:41,1`i 5 114 10	 911 (50%) 44`v1a411a;

f111115inM111141911^11D1111 —Yiti -1141JIAllil113J91 11 91-1 T1fl011411-100091 32 911 (34.38%) cil4f10f11111

	

IltfJu9ildaltv.1. 4 0,93J11flfn111111d111,15ei'UDAIN01,1,3irittifivilullirlun15Nms,fivi i	riD

IAN 0101 tplau ttan:nmln V(1910 sliflriOttill Aiiiii1 (Richmond and Conaway, 1969 b; Kudo and Oki, 1982)

b' f11.15n11511fill ';10t1'111J1111W16111110111fllSilii014i11151.111 -31,111A151:tAil vaginal smear /INfl111111.1`Vh4001114

In 1133410,610 lilifill^1110114114110-1001.1000491110

ell0f11115fi g1111	 field vole 1J1191A14491 -51191a0,1111119411 lit'il0141/9116114i1A41.05111r1

fl ill 91 I f.1140 11115 (Imaizumi and Yoshiyuki, 1957; Richmond and Conaway, 1969 b; Goto and Hashizume,

1978; Kudo and Oki, 1984; Ferns and Cooper, 1990) Eisall4isrillilff141Tilfl1411N00167134111149i0I'dfl 6.'4404

vInn-15urlittnuriuf1411-) 1101010 	 fral150f111111

(homogeneous) 11'M; di-1St:On-1M fIlld11,1Nfl T14115t,4114410fr2l

114491 -11m1,1 (Arrington, 1972) P .'11j1.41 ,9d11115f114ilgli' ill4114141011-111 -151191004liviM:fill	 j1141111N00151191001

tilh-ItIllf.1146111`tal0 (Richmond and Conaway, 1969 b)

1101101.1q01 Dr.Fukuta, K.and Mr.Imamura,K.	 4011.11.101111114914111411fA 6444 0 ,99S19j 1i1 115dLY1Pf
v

41114 cnUillifyymittat',Itunil-Tgn-mwollut-ifill

Citni'DEJ
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Male

Female

0

Body wt. (gm)

30 —

25 —

20 —

15

10

5—

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)

0111111 3 : Increased weight of pregnant females and new born litters weight.

Female

No.

Body wt. of female (gm.)

conception date	 before parturition 	 after parturition

Litter

size

New born body weight

Male	 Female

Female2

27.0

16.8

43.8 31.4

12.4

5 5.6 / 2	 7.4 
I
/ 3

1
=total 	 13.0 gm.+

Female4

1	 31.4

2	 31.2

+ 11.8

43.2

47.1

33.0

1	 10.2

4

3

8.1 / 3	 2.9 / 1
I	 Ii
total = 11.0 gm.

4.2 / 1	 9.1 / 2
1

15.0+

34.7

12.4
1

total = 13.3 gm.

Females

1	 29.5

2	 30.2

26.9+

56.4

-

I

40.1

I	 16.3-

6

3

10.5 / 4	 5.2 / 2
I	 I

I
total = 15.7 gm.

2.9/ 1	 5.3 / 2
1

38.1

?
i

total = 8.2 gm.1

Females

1	 33.2

2	 34.2

20.0+

53.2

55.2

35.2

18.0 I

4 -

All stillbirth

+21.0

43.0

12.2

2 -

Female9

34.3

21.8+

56.1 39.0

17.1

5 9.8 / 3	 5.6 / 2
I	 1

Itotal = 15.4 gm.

0111411 4: Growth of field voles (Microtus montebelli) raised in laboratory breeding colonies.

Age

Field voles

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
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