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Conception by the cross between Rattus norvegicus and R. ratius

II. Breeding experiments by the artificial insemination

Yoshi Kuni Hiraiwa and Hiroichi Yoshida

BUSLC et 5 R3S Moo BRELE, Mus B, Microtus B L Peromyscus B¢4%
Lt 4, F7 =3 (Ratlus norvegicus) b 7~ %X 3 (R, ratius) 5k
PR TSRS C, COBELRMIEELL TvwW5, 2 OREMOMET, 194K
Van Kempen (1899) £ 4D A 2 L2 THEXR TS5, ~TR4UEEGD 0T
hia, FofMorgan (0L, Fy AR IR eDHBRLERL S =2 R L OB
EAAHLS LSS, TORE TR B LA L REL TS5 Bk Gray
Cod) I AFIOMEEA SR L, o T Babcock * Castle OAG4#BIHLT © FF
FRITE YT RTIEORMELNLIE, EFRBERELLRTWELS, MRl i
IHLRIAZTLIC PP A= 2 OB, MEEYEbESRAELRA LRI " Lo
Tu 2.

SOk 5is, WO ZEIRES -, B R ERAEE LIRS DIC L
dds B, -[MMoEih R Cney. 2OERL CINE LT, BREOREL IV <
Wi S S EAELLRD. b hOER)N LR, BEENOZRILOHENEEO b
WAoo, TR LRARLIELORE AR EHOTHT, I{LBRT
WhH. LinL, S OALCIoTHEINRTCVD 51, AT oHEEL R
FRL 3 %, #bib UL AL L 5T, ViR IORFEEBRTHEF 1274
=z 3 (K. norvegicus albinus) Qb 7= 32X 3 & L OVHEYTY, FOERERT D
T L 7o

HE Lok
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HHASHRSEAFO S 1 =y 222k, BMMERH, WTEENR XU CRE LI
r<AXIE V. kb, FHELTRMC Y 1 =27 4%3QL ¥ 1273i%38
BIEF 42273032 FT X5 L0 ATV ON.

ATENT, bivbit (55 VBB LFEIC Lok, b, AN LAH
DR TR, B OBBEGER, 8 OFSEN AR, LRSI L BT EER Y TR EL
C, REOTRACEALY:. L THEOEELD I, B2 4 A X5 HEHIKE
AR R LS L2 RRNM T ok, 18 E: 2HEK, - -Rofpc
Bt L, ELT 7Ty CEE L. £hi 6p OEMR L LT, sEOH
ghfFot. ¥z, fEo—ERcowvTil, ERhfonnpERBcBRBRElE Yo, T
WORBYEEL 2.

WL JUER

FIREORBEDLHICIMERE LT o/ 3T &, 12733 Q 48 PLi- 66
B ATEEEAL T2 FOWRo 4B fhcisvwt, WEKRSWOBIEEAnL S Rhi-h, 4
Ml tod ok 1F b h2f. L, 206 A IBNEREE LT 12~14 H B ke hic
Bt &R L. #1427 3% OFEEOHEEOEFE BTy, FERhle Feheo
Rl bt o hdd (el R0 6 ik BB ThH DL D LI,
Long and Evans ("22) @ X2 CT G RENTWHDH. FAArxmNIQ Ly v mE
SO AT s T, CORBAEROHREY A rEBLLAAEDTC, T ORI
Table L & RiTXichs. Tibb, BEKOBIELL 2o 55EE 6O RS
T AR ORI GEER L 35) %4552, HROF L 27 xRIQLF 4275
XE{RICFA 7 RZLIQL T AKX IBLOATHRCIE, FhFh 889%

Table 1. The resulls of the cross between Rattus ngrevegicus (albino rat) ¢
and R. rattes & by artificial insemination.

. Yo. of No. of No. of [No. of pseudo-|  (A)
Species of males females ” sca::ll::tli}ns preg'(ngl;ctes preg(nBa)ncms (A-(B)
e 18 8 26% 2 54.2

Controls
R oroegions 25 39 24 3 86.9
R et 13 13 8 2 30,0

* The determination of pregnancy was done by the bleeding from the uterus
found in the vaginal smear at the middle part of the gestation period.

AR I OATEERC BT, BFEAL LA, HhoPISELX DX 1Bl isRk
TREAAECIR S, FRRICETOMR L EREE T OBRIL, SRR L A b DD
WTHBORRYTHE.
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O B0 %% & HAEENGHRCEH L. FMCHL T, Y75 XIQL 2w R IBNEEC
it 54285 LR CHL L, HiILLROBIEGH, LI TRY {2 r3R 3, F
T W 20U LY, AR IUEMfARCRGTRL TRV A, Zok i
Bedi Ry G, M F I3 223 E 2= 3% 3520 ATHIFIC R 2 IRkER S
EAELIGS o TMR L TG &, 3000 FLL)- Tk 765% (17 fidh 13 4, #hil
TG 41996 (31 il 18 4 ¢, FFRORMINEERER L A L X @ B HIRAL L ILG.

iy aifll:O8E I AT AT o Bk o s BIE R o b, —
goisiriko 12~-14 HRicEiEsS. coFSomiit, HHNo2~3 Hfc a4
AbhD, Lirl, MERYVRL, HhonchEiifema T BETIL B, SHishk
s, #1223 773X 35 LOABMEMICIERMmMY, 122A K0TS

Table 2, Pregnant females of K. morvegicus (albino rat)
inseminated with sperms of R. reffus.

First pro-cestrum
Na. of sperms s . . A
Ral No.i . s X Bleeding period after Description of uterus
inseminated insemination e
1 460> 100 13th-22nd days l 18th day
2 340X 104 13 -18 -
3 300x 10% 14 -17 -
4 670 % 108 14 -17 - |
5 340104 =17 : 19
6 400 % 10% 14 -17 20
7 365 109 14 - 20
8 405 x 103 i3 -15
g 405X 108 13 -~18 19
10 38510 12 and 17 16
Il 147 X 10% 12 Two uterine swellings with
blastodermic vesicles in the
right horn on the 12th day
iz 475X 100 12 -
13 190X 105 i4 18 17
6 34 % 107 14 =22
14 483 %108 13 -
15 48100 13 - Right horn filled with bhlood
on the 14th day
16 140 X 107 14 -19 18
17 130 %105 13 -21 23
18 1204100 13 only 16 Died on the 19th day. Three
small swellings in the right
horn
4 460 104 13 -19 17
19 36 %100 4 =17 f 23
20 27 X10° L2 . Both horns filled with blocd
) on the 12th day
21 126 107 &5 =13 13
22 475X 105 14 - One gwelling in the right
horn on the 15th day
i !
23 1 245107 13 =22 25
24 245 100 13 - One swelling in the left horn
i on the 14th day
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BkEE 12~14 HEWKHED, BRHERMEL /. 00 2~3HA V127 73Rt
X BhDLkERORs, DS b o s, HEGIT 5 HEIEL
EAMERMU T, WD L O Lok, T OMBORBITIL, LiE LS Romiskk
BT, B, BHFSCHEL TR,

v R® IS EOREC L oTRIEFC LA A Bive 26 Fom, BfEE 12 HE
BML2M, UHEO2M, I5SHED 1 X8 19 H HiEr Lz %, PHRL CF
WML, 128H, WHHE, 159K LIS EEOHF LT, BEMEROEE 2
Mabhi (Plates, Fig, 3). LirlL, chHihy 1 2 7 32X s HLofROBC A LR
HERFAEOELAC b3 L RET, K 19 BHOLOREL Shshoi. ©
NHOELA, G, WIFhbERPNCERECTBELED bR o YT L
FTEEot. ¥R 12 BEE 14 HEOMMED LETR, FmcmdsiiioshT
Wiz Y, HERR R Sy S L Lk G i, e 2R IBEDAT
B Lo TR L 7o ¥ 4 = 7 37 S QOEARTE, MmN, URgoRe oL
O X MR DT E ORREY, Table 2. icFRL 7=

e, FARr3XIQL 722380 ATIRFC, THEAERCETINSNG
DR febis, RS OV TR o, FEEE 1 B B (URERYED
OIVER B AR LI, BEALDLOREHEL T, IEACARIOBEMAMK:,
S wo I D HERRTREA IR B, B2 T g S v 7 (Plate 5, Figs,1 and
2), =ELSEAOTEINRERE &b, SO 1RO T, #aRleyksz L, M
g TR TR LADREML Aoz, EER2HE GREIH1 HP) o
BRI CELB L 2 R th, ARSI G0kt Mk 2Tl ot o
M Esh T b LBXORLTREL, B1IE OB LR SRIEN 1AL
Ok 5 LB - LARERC TR D L B BILDA, L DROIED A0
Beiino il e eI,

i i

Van Kempen (9 it, F7 2% 3k 7= xR EC, 1EOHEOERE S
S EEHN LTS (Craft ‘382X %), LinL, EORICEM T2 Morgan ('09),
Babcock (49) 3 X ¢F Castle (*49) (1, BRI OWCVFH L TN G, B -
F 7= 2R FERBLA V7 2% 3 ORI AL SRS, HEEHLC-4.

bitbivpSEBc k- Th, Babecock : Castle ot AT L 3 ke fiHAiz e
iz, dhebhh, BRY 552 LT aehohen, bl G Hitd i A i
fo. COHMUL Y 4 2 7 %7 R 0% £ ok A TEIRHS X 2 i il ed [H . & ik,
THEHRT LS LD0TED. ¥, BiELRBLRATT T D ORI sk 2 R
OIS A0 H b b, COMMEITREBEET5c LB RTHLD. L
L, oOHMIY 1 =27 4% 2 OEROIFROSENLRY, HiiHoREz L LS
BOMBEBHTEO R ARV Tiulbhddn T, MES IR 14 3R
ootz i, BRI LT R ORERSEEO L AD LY, TER T
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BOESOTHLEL <R, 1.5 Lyon and Allen ("36) i k> THRE IR
BEROERfAlTw5. Hebhbhofschbii, 74227 2XIREORREICK
HEFMEEOBRO RN S IR & o T v, FhA#ie, 027X 8L ORHT
I AT OZSEATEORI BT L b, BB I v Ehs s e, Tl
HEpREND L Exrbhh, RO SERO M bME £O O 45 O TR
{y hOLMOBEMC Y340 THSS. ZOMBORBEIE L ECEREOBRISHIT
BIXhiMETHS.

ATZENEOREE, HAEBMHTIIFEAO L L DERORTZLEE T 2 vvbh T
Be FA22 3R 7= RAXIBLOATHECK VTS, WHBODS 42 275X3H
TERBY A 2AXILL FFRRI ORIV LEHOBTLLBELTH LT
5. EAFTELERCT 340 5 ~6700 5, #%IHT 1000 5~2600 5 Th ot Z O
THIREOFEAL, 2R IOFEPRETECH L0 CIRMNRE RS, —HBEmT> 2
LR TE LV, BEFCRETFEOMIMC EVITERAF L, BTECRETEOERH
LI L A XA BRIy, 42 7 32X 3 O E Dk RROMEY L b,
Leonard and Perlman (49) i, # 4 = 2 3.2 3 O S 0 i f-romiEs XU7%E
TCBRANBI L2 T3, Thbh, BEBORLY, try PRIV ~7 2O
Ty EFRGEMOEEEE L, EFE OO I ES. PFIR (47 K i,
FPax2L 7= 372 ORFIHEOBBRIETIRTUT-532, BErHRcI>TE
FlEhb w3, MADIS L r v~ A X IWTFOBEARF 722D ERLL VTR
B bbby, iR i0EARTOEREBYLELTLELARD, DIV H
I OEAS OFENERIGRRMCE Ao L Brbhn b,

RO BT, REARMLAVAL LTREBE RS IR FOHEHMBR
Tue%, (MR- 0ul (20 13, RAELHRLOBESEATRECEATERHcL>TL
EBioRfco L RHELTWwA, Warwick and Berry (49) @[ER 25D & DFHET
R T B L db b1, IR CHTL, MREERBIEAE T L 0,
BONTORMFARENTECLL 2400, H0WIIREROH LT oREC L2
DEMBIDICTTL T 3. (il C49) GER Do EELRoThh it wE
e LT, BToBBaMibL T RiElh Lo sMmEofsE Brfieitke LT
O BRI » DEBRS LUBORTII R s - 3BREEHEY BTV, FLTEROR
BOFREDEAL, ZEOFFEIT HAURDEERFZEB LIBT3, Fi=
ZEAXIQLITRXISLOTKRCHRROBSLRD, HohBHENRLLA, HER
YRS L OFHEORE L DIFRAR I E 5N, ROESCEMTTHTES.
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FA272ARIQE 722X I8 LOTHEY AT X2 TfFof.  ALBIHF 660y
O 26 P\ T, EiROmE L Z2 ohd HaEEE T ehic. L Lok
1fibdsc Bighole, COHMTEEAXOHSCEG-TERHEESML, Hinodiis
K LIELE2BOMBESAT IO L Tuiedt, HEShEBRERER SIS



272 _ B O OW i ®WISE $H2ZYv

7=, HIMOBRAZRCHBELL - 6 o 4 46, FSHMRED LA HACA bR
. SRBIRF4 37 323 AEOFERE T ATHENC L A IEEORO L2 L
T, VTR DREC, ARBCHRY 5 52 Ll Cainok. —F, BEAMOMKE
HEShE, EF LS ERECTbRS - LXELMATHS.

chbDEmb, YAz 72X3Qr 7~ 2228 LORECRV-TE, FHRILER
RSB bRAR, HEOMWECMOFEETRR LAy, WHLEBERN X
HHOrELLRL.
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Résumé

Though some imaginary hybrids between the Norway rat, Ratfus norvegicus,
and the house rat, K. rafius, have been reported, the experimental works are
few. We tried the hybridization between femles of the albino rats, R, s#orvegicus
albinus, and males of R. ratius by artificial insemination.

In 26 cases out of 66 artificial inseminations, bleeding in the vaginal smear
was shown. It generally began from 12th to 14th day after insemination and
continued for several days. This phenomenon is similar to that of normal
gestation in the female inseminated with sperms of the same species, but no
young was born by the former insemination. Toward the close of bleeding
period, a great deal of blood was found frequently to have been shed in the
cage. Abortive fetuses were, however, not obtained.

Out of 6 female rats examincd by laparotomy after the onset of bleeding,
4 females showed abnormal uterine swellings with blastodermic vesicles in
ithe uteri. In remaining 2, the uterine horns had been filled with blood.

Judging from the cytological observations of early stages of development
in such cases, it was revealed that the fertilization and the first cleavage
normally cccurrred.

Basing on these results, we suppose that though the fertilization normally
ogcurs, the hybrid embryo may degenerate and be resolved gradually in the
former half of the gestation period.

Zoological Laboratery, Faculty of Agriculture,
Kyushu University.

Explanation of Plate 5

Fig. 1, Fertilized tubal ovum on 1ike first day after insemination with K. rafius
sperms. The female pronucleus is seen at the right in the egg, and the male
pronucleus at the left. X750,

Fig. 2. The same ovum as fig. 1, showing the second polar body. x750.

Fig. 3. Uierine swellings with blastodermic vesicles. a and b: Swellings on the 12th
and 14th days after insemination with K. raff#s sperms respectively. Sizes
of these are abnormal in comparison with those of normal pregnancy. c:
Swellings on the 1l4th day after copulation with a male of the albino rat
{normal pregnancy).
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