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FUIRBHIR (A. mammaria) D5y75 (Figs. 1,2,3, 4)

FUIRBINR I BN DFLFREIC D> & FUEEEICAD ,
LIS HTFLIREIIR & SFURTIIRC N % .

A) FIZMRENR (A. mammaria cranialis)

HIFLERAIIR IR 9. 1 mm CRL SR (2
~ Jem) ALE DA U, RRIRA ISR, PIRITL
IREOIR, N INSLIRERIR D> & 42 & 2 BUSLIAMABINR, Al

Fig. 1 Semischematic drawing of the blood
vessel supply to the udder of the
dairy cow (Type II, lateral view)

AM-—A. mammaria

VM—V. mammaria

AP —A. perinealis

AS —A. subcutanea abdominis

VS —V. subcutanea abdominis

A —A. mammaria cranialis

B —A. mammaria caudalis

C —A. mammaria medialis
DD’—Aa. lateralis sinus caudalis
—Ramus bsalis caudalis
—Anastmosis branch to A. perinealis
— Aa. lateralis sinus cranialis
—Aa, medialis sinus cranialis
—A. caudalis sinus caudalis
-—Supramammary lymph nodes
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Fig. 2 Drawing of the blood vessel supply
to the udder (Type IlI, lateral view)

Fig. 3 Drawing of the blood vessel supply
to the udder (no. 9, lateral view)
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Wa L, REHMAEE R A, ids, COEILTA
BRI BRLIREINR D> Sl & A E 2 <, 2 DRI
Gfkd 38 B EIRUIC.

b) WHIZIREIR (4. mammaric medialis) @ [T
FLIRBIIRDSRITRLXIT A Ty B em OV S T
2N 4.6 mm OENRT, FiRO L 5 EILIIH
TR 7 S A By b b A%, L SO PP
PR NL Uy ZCibos 2 pi LI BUSINR & 534 11

Fig. 4 Diagram of the arterial distribution
at the base of the udder. Dairy Cow

AM—A. mammaria
VM—V. mammaria
AP—A. perinealis
AS—A. subcutanea abdominis
VS—V. subcutanea abdominis
A—A. mammaria cranialis
B—A. mammaria caudalis
C—A. mammaria medialis
C’E/—Anastomosis branch (Between
halves of the udder)
D—Aa. lateralis sinus cranialis
E—Ramus basalis caudalis
F—Anastomosis branch to A. perinealis
L—Supramammary lymph nodes
S—Septem between halvesof the udder
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A
E E

Type 11 38%

At A

Type 1 12% Type N 21%

Fig. 5 The type classification and frequency
of the ramification of 4. mammaria.
Dairy cattle

Type 1 29%

AM—A. mammaria
A—A. mammaria cranialis
B--A. mammaria caundalis
C—A. mammaria medialis
D-—Aa. lateralis sinus cranialis
E—Ramus basalis caudalis
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Type L& JEGHx Type I & U T 555,
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PLE4 BB L Fig. 5 1R LIZE 51T Type
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EETREIR (V. pudenda externa) 1 [HEIPRD 2
~3EORST, FLU S & ORI E O HI
D IR %2 PIHFLEGENR (V. mammaria medialis),
AT, BRUMEMIR (V. mammaria cranialis & caud-
alis) 35 L OVEILEHD © 29, SHEIEIIRIC AT L
TRBRGERIR (V. profunda femoris) 1T A% .
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MR FLA TR D LA & FLUS TSI C P BUSLAR 1R
DOMNPIHELGES S 02 010 1~ 2 DFIR % LTI H 5
DT, B F2AHEL, X b Nk (V. th-
LD, HIi%Eidsivi
SNLT, LA OIS MR IR G R & - T

oracica interna) {T->-3< .
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Fig. 6 Diagram of the venous distribution
and valves at the base of the
udder. Dairy cattle

VM—V. mammaria
VS—V. subcutanea abdominis
VP—V. perinealis
A—V. mammaria cranialis
B—V. mammaria caudalis
C—V. mammaria medialis
C’E’—Anastomosis branch (between
halves of the udder)
E—Ramus basalis caudalis
F—Anastomosis branch to V. perinealis
L—Supramammary lymph nodes
S—Septem between halvesof the udder
V—Venous valve
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DOEBEFRIRIZEIRA DM & BLED 5 5T, TORRIR
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DIEKEOIMKDIESRT 212D TH D, - FLI
DU, ZARDISTSWO DI, EHIR DA BRSO
PRMMAIR T B I E B A BN .

2) ¥, PATWE, HAFE

W (HAY — 4 i)

HIEEDOPLETHY 1T % BIIR O EFRI N EEINR T D
% . REREIIRIS T EE X RS AT DB I T
I HDHT, FULPE BT~ U0,

W EIIR X P I B IR & Hoam oy (B0 e Bh AR
B b o CABHBEIRY ST b, SHBEEER, Y
VoVE R L OV S NI E R D, BRER R S
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WRENR & 75 b, HFIEEICAS .

FUREIIR TS ORI T, SHEREIIR L b 1T
T 5 IR 3. 8 mm DT, Ly A T T %
SRS, FL Y LR, & SICRERTITED S #
FECROR U TR AN Y, & CTHRIRLIRELIR

Fig. 7 The arterial distribution (schematic)
to the left half of the udder. Goat

AM-—A. mammaria
AS-—A. subcutanea abdominis
AP—A. perinealis
A—Ramus lateralis
C—A. mammaria medialis
CE—Anastomosis branch (between
halves of the udder)
D—Aa. papillaris
E—Ramus basalis caudalis
F—Anastomosis branch to A. perinealis
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Fig. 8 Drawing of the arterial distribution
at the base of the udder. Goat

5T, HEEEEE GEEnED 0.5~1em @
RI) RuildEL, FLUWARE ML Cob, JEE TR
KBTS 5. COMATILOED, ROk
Hrnucarid s (Figs. 7, 8).

a) HHUEL (Ramus lateralis) @ SO FLIRENIR
D> B NG % k. (RKY LS mm) T, Hpio
AHE & D AR RN & FLESRE & ORI A B BT 2
acoabh s, 20 1 BIRFEBT ORI % H
U2 5 FEL, FUEDHEETHIEINRD 5 D 1538,
EWIET A, LS AN L O B T
5.

b) ELY <Mk (Ramus lymphnodi supra-
mammarici) : TOMEIZNERY 1.2mm OKID B
DT, FLIRBNRY S T A6 & AR LR T 5
BaEdvah, ELY oL RE LY LS
HAEBOIBEHREZHBLUTINS.

c) ks (Ramus basalis caudalis) @ 3 IRED
REAMRIRBIIROWT NS0T D, FED
BAEWOTE I L O L) i 2 %D,
zhE Y 1~2cm $HIHT, FUHEOHEEZ A Tl
DOFLRITFD 5 /AIMER T A OISO
INEE ERIESIT XD T3S 5 . FSEICEL O AR 23 P
Wiy, SEREIROIE EWGT 5. Ko, &k
JEAE DR P I Uy 2 DR REL D
FLUHBIR DAL EWIGT S5 EDE DD,

d) WHugLEhiR (4. mammaria medialis) : 9,
PRENIR D P BUIRD> & #L T 2 SHMEKY 2.5 mm D#EIR T,
FIKH L D 1 ~3.5em NLOFTD KB4 FKHELUISH S
B DICHE L, FLINENIRD> 5 DYDY 5 10 em
FEWALUISHAT, WO E WG 5. 2oy
GUTRIIRIE 1A b, i@ %2 b UL To
5, FUSR e NVERE TICHE 2080 78556, 1
BTV OB FIIRIC 3505, T OR,
FEANDERE FaiiRicwn (53 A Bl . 12, ToOW
TUPLIFEIR L — 05 I U, s A X
s EDORIRIT BNT T — L S RELUTE
h, ZOHAELRDHHE 6 1 4 THBOFEE LT EIH L
Vo7, 28 45 2 Bl — RO N BIRLIRENIR DS & A
EFFEET, WMEOWG 5L, Db b —fIbs
IR HEL, HUOFKETOL, RS S
Plhs 7 S,

e) FLHAIR (Aa. papillaris) @ PNUPLIREIR O
U, K9S ~10em 13 EiE U ST, HIRS)
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SEURHTC280csy b 4. 1RO L3 cRE
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WRTRCAMIEE DDk E W &35 . BT RO
BER AL, ST AY, dlidofiEma L, FLEE%R
MR 7, O ME &2 DL 5.

£) B TER (A. subcutanea abdominis) : T
OB IFFIRBIIR ORI T dh - Ty T TTE—N
PLYFENIR 1% % DFUIRBIIR 2 R FEIR & U CTELD &
> 17 R FEIRG ORI RER R G Fuc A+
T3 ~4KDH2%%. 2D, KO OIFEIE
THLDEHHY, FEICET S k. ER
R NIIERE TEIRIEAMZUREIIR E WS LT, BE
THEIRICZ - TRIET % -

73, SUREINROFETITBINT, FIRtOBIEER D
DHNFITIZRD 2 2ORBED NI, Tiabb,

Type LR FEIEE DS HEEFURBIRD> 5 #HC 5 B
D.

Type Il BREEFD NAIPLIREIR > 55 §
@D.

Pbk2mEZz0HBUEE X Fig. 16 [WRLIZEE
h, Type 1l 234:{Ad 66.1 %% K, Type I 33.9
%BC, F15, Wk icd->TH BHEBTL S EH—
Type T72<, ZOHBUHE § Fic-> Ttz Efhi
it Type 1235, £ifiicit Type L 3zh e
Erfo T,
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Bk O TEER SN ETHIRTH Y, DT
BEUF#RY & 5 .
NIETHIRIINER 4. 1mm T, $EH, MO
Bk, PRUPLARHIR, HEERS & OILE DR EDILHE
B 5 OB IR 28D T, NEaEiRicT LT, K
BEIRIC NS . JEE FEIRISFUIRIRIROBITR E LT
& 54, PLEEORTHEIRR L O IIFLIRF IR O—F %
£y, B T 2R0E LU TIHEmICADY, AERic
S BIROBILER 5 & O PIISLIRERIR D23 K35
BIOEF WAL, EHOILXM % Ei& L, FLrEDH
[EmICE IR 2R LT 5 (Fig. 9).

vpP

/
iy
}

Fig. 9 Diagram of the venous distribution
and valves at the base of the udder.
Goat

VM—V. mammaria
VS—V. subcutanea abdominis
VP—V. perinealis
C—V. mammaria medialis
C’E’—Anastomosis branch (between
halves of the udder)
L—Supramammary lymph nodes
V—Venous valve

HBEOEIRRE UT, fEF, fiRan T3 @b
WREZERIRFPOREE & idiE (Fig. 9) 056, CORRIRIT
Ao TZ— DM I B IR B - T, HFEREI IR
B THHIT A EZA SIS, FIo, IR DNiE
> 5 Pl % R U 12 IR O AR I AR E R IR~ [ >
STHENAEDEEZLNS.

Bl (HEEDFLBRC 37T 2 BT o0 T vl
2%, I DFLX I AR OISR O, Hikds £ O

PIBPLIREY, §RIRD> 5 OFGC X - Tl Ih T3 C
EDrdotc.
bASIE (HARTERFE)
FATWERHAY -2 VD 2/3 MDA E 3T,
Mo BEESICHEA L, BUAIREERIR TN E L, HIPLEA
2ATT A CE 24 E L, CORIFLIAIZIE LIE LIEN
BT H 505, HDMIE U T2 H 5.
FEOIMBERIZ AT — 3 VR R0, Mz
IRIHIRIC R Uy ZERBIIROFULFEEADI LA 5
s, SHEIEREIRIE HAY — 3 VR & [ U T,
B2 T, IURBIRE 2% . FLBBEIRODEIZ
HiAcY — 4 VED 6 K DI3H, CHICRIFLEE Db
h, TORUIFLEAEIIRD by 854 L, BT
BRENIRD> & Y375 A EAsdb b, Vg b RIFLE,
BIFLUC s % (Fig. 10 @ D).
FLERBIIR O DN TIE, Ik DS B SLIR B
R 5#0 T 28550 60 %, PRIFLIRTIIRD 5T 5
WEW 0% ThH-T, ThoDRHIZY -3 HE

Fig. 10 The arterial distribution (schema-
tic) to the half of the udder. To-
kara-goat

AM—A. mammaria
AS—A. subcutanea abdominis
AP--A. perinealis
A—Ramus lateralis
B—Supramammary lymph nodes
branch
C—A. mammaria medialis
CE’—Anastomosis branch (between
halves of the udder)
D—Aa. papillaris
D’—Supernumerary teat branch
E—Ramus basalis caudalis
F—Anastomosis branch to A. peri-
nealis
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AP

AS

Fig. 11 Drawing of the arterial distribu-
tion at the base of the udder.
Tokara-goat

Fig. 12 Diagram of the venous distri-
bution and valves at the base
of the udder. Tokara-goat

VM—V. mammaria
VS—V. subcutanea abdominis
VP—V. perinealis
C—V. mammaria medialis
C’E’—Anastomosis branch (between
halves of the udder)
V—Venous valve

WTh-1z (Fig. 16).

RlRIE 12 & AL BIlRIC BEFTL, Y — 2 R & AR
s FEEFLUXENC SR 25 U, FLERIE AN IR bR
22 % (Fig. 12). LBEEHIRICD0TH, IR
DG & BEED & T DEMRO—IBO MK 13 PLEHC ] H>
VY, BILIEKD B N ERBIRIRIC I - THE T % & D
LEALND.

HAE (29 F— VEED)

DAEDREE FERIRT /NS L, BB HET
5. HEIOBIRIEY — & U b BTl E R
FRSEIRC KL, 2O N » T Ik
EELABTHA. U U, FLEHBIRDS A BIZLER IR 5>
SECAPNIY —F B LI IETEILL A
ENITh 12D%, DATLDESITIIHER O 50 %ic
Aot 1, RIFHUTIEFIIEL h3aeh T,
Z ORIBLTTEIET 2 DT, BIFLEAN DN I FLIRBIIR
5 Ut RISLEEE (Fig. 13 0 DY) itk -
TITsbhThs. &z, BEEELNHPLIRBIIRY
LEIALEDEL, ¥ 8.THTHY, FUIREIRD>
SLEEH CAAM 143 B Th- Tz ¥ — 3 V8

Fig. 13 The arterial distribution (sche-
matic) to the half of the udder.
Sheep

AM—A. mammaria
AS—A. Subcutanea abdominis
AP—A. perinealis
A—Ramus lateralis
B—Supramammary lymph nodes
branch
C—A. mammaria medialis
D—Aa. papillaris
D’—Supernumerary teat branch
E—Ramus basalis caudalis
F—Anastomosis branch to A. peri-
nealis
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Fig. 14 Drawing of the arterial distri-
bution at the base of the udder.
Sheep

Fig. 15 Diagram of the venous distri-
bution and valves at the base
of the udder. Sheep

VM—V. mammaria
VS—V. subcutanea abdominis
VP—V. perinealis
C—V. mammaria medialis
C’E—Anastomosis branch (between
halves of the udder)
V—Venous valve

E IR 7 - T Tz,

FriResdsds & 2R ET L, ¥ —x% /flﬁ NP
DS E A <, IRFROELL & (T ITHIRET
b,ﬁﬁmwmwh+mwmfé,ﬂm®mﬁmﬁm
MEFnbmnc iRt EBioNIz (Fig. 15).

Vil W= % 0T s 4 21107, O AZEITD
W U723, FLUAEIIR 35 & OF BARIEE: O 2
WOk Figs 16 (R UTz. E1z, Niiadsui sk
5 OEOMNRT 2NV T ORI Table 1 TR L
7o,

Al AM.
J/C £
i
/1' /D
Type 11

Aa. papillaris Ramus basalis caudalzs
vac Type ‘ Tvpe T\pe
B A i S R |
Goat (%) (”) Goat (f—%j) ())
(Saanen) | 100 %Saanen) 33.9 | 66.1

Tokara- okara-
goat 100 0 goat 60.0 | 40.0
Sheep 50 50 Sheep 85.7 | 14.3

Fig. 16 Type and frequency of the ram1ﬁ~
cation of Aa. papillaris and Ramus
basalis caudalis

AM—A. mammaria
C—A. mammaria medialis
D—Aa. papillaris
—Supernumerary teat branch
E—Ramus basalis caudalis

H B
BOFBIRAERC 16H Y, Z0BIRRIZILA,
li2E7s & S RRRICH BT EIRICHE S 5. 6%, FUE
AT A WRE LT, SRR b fdahTnb
2, COBIRIAFAHE FTOHEL, HicOBILER
LWET A, FUEKEICOET S T &tk 1.
A BERENIR X A BEBIR & dhaE oor (A EBE B R
) T, KEBEBIR (FCABEER) Hoitc
Do HIR, YV Lo X OV S SICER BR 2 T
FLATIIR E 72 b, FLAREDCILIREIIR & UTAB.
FLIREIIR & PLF ORI 43759 % kS 2 7
Ty TR DT TR S BT e 5 ISR 2 4y
T FLAJEOBIE RN L RNSLIRBIIR 2 2y
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Table 1. Outside diameter of the ramification of 4. mammaria in goats and sheep

=
\
[N .| A. mammaria Ramus Ramus basalis . .. ISupernumerary
\\\ A. mammaria| L alis lateralis caudalis Aa. papillaris| ™ .4 oranch
Saanen 3.8 2.5 1.9 1.4 1.9 —
Tokara 2.5 1.8 1. 1 1.0 1.4 0.8
Sheep 2.5 1.6 0.8 1.3 1.1 0.6

7T, LIS ORIIT DT 5 FLUHBIR 2
LTObL, METFEIRE 5% (Figs. 17, 18).

a) SHMIEL @ FLEREIIR D> & BT 3 58T, H,
BOAfIL b, AR & ERELE O Micsmh
U, —HBEEIT/MERRD TN2HET L.

b)) HIEEAL : CORIITLIREIR» S 2 HH &
PIIFLIRENR D> S C A G EBH A, WwIh it b o
B LT 8, FUAEHEEIEH T El L OSLF R Y oo
R %D, F70, WOBIXIC i 2E- T
HORFPEO—HEMET H. X HICZOHBRILIERLD
— I HEOEBT L b SEHICE»V, Z TR
RO—EDOKEL LW ET 5.

c) WEZLIREINR « T OBIIRIE—RITILIRENIR DS TL
BEEOEBRAELIZOL, b3 505,
PLIRBIR DI L AWE I 5. WINL DS
FELTH, ILBEEEONMNERZE L, FHORFE
HTEBERICH T, T T8O e méE
5. COM, IERMERCZHOIFZHL,

Fig. 17 The arterial distribution (schematic)
to the left half of the udder. Horse

AM—A. mammaria
AS—A. subcutanea abdominis
AP—A. perinealis
A—Ramus lateralis
C—A. mammaria medialis
D-—Aa. papillaris
E—Ramus basalis caudalis
F—Anatomosis branch to A. perinealis

Fig. 18 Drawing of the arterial distri-
bution at the base of the horse
udder.

ML PLIICPLIATIIR 2 5317, & SR 2 B
WT, SIDRIBIROIFEM T 5.

d) FLEHBNR © < ORGSO N IR ERD> 5
B0 E, HWBIR» OB CHA EDEND Y, §l
FIFEE UTHRIIX OIS L O FLIHOERE & R
L, HTSAIXOFHE, FEHTIHEL TN 5.
Lirl, COBBFHFINTHEUZVEEEHS. TOD
B, PIBISLIREIR D & ORFEE L, O FUZRT
FLXOFME, FIUT 07T 5. HIHICE U R
UH 2 IR B

e) M THER © FMREMROBITR E L TA BN,
——hth HIEE & ERT PLEHENIR A R D & O % I T 8
MREUTHLY o 72, OB ORI D
FENTNE R B Y s PR e IR R, S
DHIFENROFE & QIF TS LoD, R TEIRICH
- TREL, AiERERIIR & W % .

7535, FUHENNRD & NMIFLINENIR, IR L O
FLIHBIIR O 2 3B ORI K & L RO 4 BITATT 5
nNa. g5dbL,
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Tyre 1 24.2%

Type 11 39.4%

Type IV 15.2%

Fig. 19 The type classification and frequency of the arterial distribution of

the horse udder.

Type T - NEIPLIRBIIR (3 PLIRBIIR D FLEE 2 B ER
B2RGEL T 6T Y, BIESIIILIRENRD 5
LT A, F12, FLTEBIRDPIUPLEREIIR & FLAREDIR
DOWHE» LT 5 D.

Type II---NEIPLEREIIR & ELELR OB Ty-
pe I &Zb b e, FLEHBINRD PISURLAREINRD> 5
DAHHEHKT S HD.

Type LI --- NHEIFLERBIIRDSFLERBIIR DZELED> 5
b, BEELD ONMTLIREIR» 53,
PLEAEIIRIE Type I &AL & .

Type IV---NIFLIRENR & #ALER0E Type I
EEREC, FLEHEMRIE Type I &[ELT 3 D.

Pl b4/ E 2 QMBS Fig. 19 iR UI. Type
I 2534¢(&D 39.4% 7T Type I 24.29, Type IIL
21.2 %, 71 Type IV 5 15.2 % TCdh b, [H—@{k
BN Th, EEAHTEO O H D, ook
RICBERDOBZ N EWNONS.

FRIR OO R BRI LU0 B A & ABRIGA & DD & K-
BRI A5 FEFURENIR (TAGAND & BARONES?
DOMEFRITHE D) R R & OAEEBEIRITHIM
T HNEIR, ZHUCEZ FIRIRDSH D, T b 320
BlR FEOICEE U T b (Fig. 20).

RESR, IR I N TV 2 BRI OFRIR

Fig. 20 Drawing of the venous distribution
and valves to the left half of the
horse udder.

VM—V. mammaria
AM-—A. mammaria
VS—V. subcutanea abdominis
VP-—V. perinealis

SRR & BED> 5 LD S DI OFHICIZ E A E
ST - T pnEibh b,

FUVEPLIRERIR AL FLRM T O BRIR,  FLS DA
A5 X OF FLIA T E OILTEIH Y D> & Ok %
FLISRIECICH D, Borr i & AR & DI & 5
s KOEIIR % B ORI EIRIZ A S
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vP

PMV—Principal mammary vein
VM—V. mammaria
VS—V. subcutanea abdominis
VP—V. perinealis
C—V. mammaria medialis
C’E’'—Anastomosis branch (between
halves of the udder)
V-—Valve

(i S B - T - B

Fig. 21 Drawing of the venous distribution and valves at the base of the udder. Horse

Tokara-goat Dairy cattle

Fig. 22 Comparison of the arterial distribution to the left half of the udder in the
sheep, goat, Tokara-goat, horse and dairy cattle.

AM—A. mammaria AS—A. subcutanea abdominis
AP—Anastomosis branch to A. perinealis A—A. mammaria cranialis
B—A. mammaria caudalis C—A. mammaria medialis

D—Aa. papillaris D’—Supranumerary teat branch
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Tokara-goat

Dairy cattle

Fig. 28 Comparison of the arterial distribution at the base
of the udder in the sheep, goat, Tokara-goat, horse

and dairy catile.
AM—A, mammaria

AS—A. subcutanea abdominis

AP—Anastomosis branch to A. perinealis

C—A. mammaria medialis

FLEREIIRICPEFT T A Bl TS, FLE o
BE OB 28, NBEHFHIRE 5 H, mﬁ“ F 70 -
TRBEFIRICA S . JHERESHAIR A, 1R T
SHRTH DD %T@¢*K%Mﬁ?%&m.

TR TR IR 03 S ORI A SR A T /M PR 2 43 1
T LR 2 HD, FLieid e, PIIIFLIR IR O —F
EWE L, BT 2H0EL T WIRERIRICT D50V T
WA, COBERIIS L EDZNL D IE D ITHRED
o, F o, AKX R A W ERGCE, ik
WicI T 2 HEEREDO—H &, AIEICE T 5 RHIFLIR

HIRD IR e EDA LN S

SR Ol >W T Fig. 21 @woRLz. &k
RIS FRIRFROORE i > B ATy I FLIAIT DU,
PHRNCHD & VEFURIIRCAD b D LB N5
F12, TOED, THIRFORE, BED 52T, ?Lﬁj
o W U T2 IR OO AN LI IR I [0 s - THE
U, AEEIRIZID 5 FiidD i Z A sh 5.
Zeds, FUE I M I UEEB L DA E DL
it Figs. 22~24 125 U1z,
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Tokara-goat

Dairy cattle

Fig. 24 Comparison of the venous distribution and valves at
the base of the udder in the sheep, goat, Tokara-goat,

horse and dairy cattle.

VM—V. mammaria
VP—V. perinealis

H KB

PN

ROFLERIIFED & REEHITH T2 > TH S, B
OALEC L b, K, B Bt ZReauons. —
T, PLOE I 2 68, TR 2 6, RIS 1D,
S5TNS2LADL ARNOEDEHD . TNHITHMT
A EINRIE AT & A BIIR, PIIMENIR & 2 OO FYF kL
T AHTERIEAEIR, 000 & NEERHEIR & 2 D1 §
FEOOBIBIIMENIR O o0 Bz y O Th Y, THuT
WIEIR O NUE AL, BehERadhiIR OBIRL, X ST B
BRHsmd> 5 (Fig. 25). UL, PuGer & Tory
(’56)%% H3EElk U T A S2BRENIR D O OFLE WM B 7
AEES I A

VS—V. subcutanea abdominis
C—V. mammaria medialis

a) MWER (A, thoracica externa) : [ SBIIR
P OAT L, HHCEED 283N 5. B
WIRTE DY - Tl b WY v SRS fiie
T 5. RIS L O ERIRATC AR O el H LT
e, BIRFLIRITRE L, HEBHS 1 FLEROANHID> 5 Chic
ANY, & ST 2 FiC S - T LT s.
7285, PLic O ENIR OO FLIREL B R BHIR O A HIAL &
LT A.

b)) WIMEIR (A. thoracica interna) : #%30DAN &
VBIINR & ST I O LS A 3. S OBIIRIZ B
T FEIRD SR D, kRO PEZ B T A L, @R
P ORT Ty NiTMERNIR & ATRIENERIIR & 2 000 % .
T, PIEIIRD S (30 4~ 8 Ml %2 B1 <, Bk

s
i
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Fig. 25 Drawing of the distribution of the
blood vessels, in the dog mammary
glands, dorsal view.

A—A. & V. thoracica interna

B—A. & V. epigastrica superficialis cra-
nialis

C—A. & V. thoracica externa

D—A. & V. pudenda externa

E—A. & V. epigastrica superficialis cau-
dalis

G—Branches of Aa. & Vv. intercostales

H-—Branches of A. & V. phrenicae cau-
dalis

I—A. & V. iliolumbalis

2oy 4. COIDERUIINTNT 428D, CD—H
WEFLIREE & U THYBRLIR ORI E L, & CIT 9T
?6.it,W%ﬂ%WT@ﬂﬁ bEZ%D, WM
TR CHMMEIIR DR & & WA

c) PERHERE Bk (A. epigastrica superficialis
cranialis) : GPRIKCEAHET, WIRBIRD 178 & L
THECY, W2 TREEICIT, BT A AR0
KZﬁKﬁ#m (D 2 K513 B 2 I BIIIR 2> &l

AR HB) . 2O VEUIMIBE 2 PURITAD ,
%ﬁkﬂm%&g&b,%M%Wb®ﬂmmm@%M
MR SE 2% YD, X 5P k2 Hd. il
K IERES 2 FUIROBIBL O A - T, & TITHIM 25

COETC, EERES 1 FURAT b uy, RIS
%{@{‘ 2, —ERIEAIDOBREREEETIIR & YR
ETnD . F T BHBRROMMIER TR DT TE L S

> WRBIRODIEL & ORNTIALEED 6N 5.

d) NEERTAR (A. pudenda externa) : #:JEREil)
Ik & Ham oot (BRyive@liRes) »>o# ), EER
i 7 8 C, i~LLf 5 Y?LI IRDIHTE 2> 5 HPUT A B - T

ITASD &, SERT [ S k2 3 T, =Y
ZRiEL, {—izé%;@ﬂmmw T 5.

e) Ntk (A. epigastrica superficialis
caudalis, Wi TR & A8 MILLER' 1Tk %)
SHEHTIIROFATIT D b, BREEHPLIROII B L O
FUAZHEL, & 51Tz U T 2 JUBRICAD,
C TR 3d 5. AfE 3 S Wl 1 JURO#%
TR b i L, EHONL I CHTERIEBhIR DR & Jiks
ho TWAETS. BEFFUROES TIEMM, #E
Fa, BIEO HZEIROME: & ORI WAL B 5
5.

PLEOTEEBIRDIE N, FLEOAEED> & FLIIT
A% Bk (Aa. intercostales) 13 AMUlREK: & U
Ty 53 ~12 (10%FR<) O#E2HE LT, JUR
é’*ﬂlﬂ®~ﬁmtﬁﬂlf@“7o HeptlATR (Aa. phrenicae
caudales) OFFBER REL, FFWHHT, B

TRFLIR DN 53 l/MJ 5. BIER (A iliolumb-
alis) IRENR> SRS D, PIENZHY - T, 1B
1 DNk CRIMEZ T10 U TR T T, BT 2 LI
DINIRTAHY T 5. 75k, FATOFIRIEICIITEED
W EALED SN0, IERES 2 & 5 1 IO
ML DMV T, ZROMEGC X - TY)
DUTOWADWA LN 5k, JoADOWE & O
13 Table 2 1Tk L1z,

IIRIE #5306 L ZTIRICPEFTS % 0%, RTERAEREFAIR &
BIRIBBERRIR(E D> 78 D RN TD 28055 T % . K
VBILI & BERFLID> & O—TFBOFRIRIEATEREBEFIR &
TOEITHENINERIRIT  F TR FLARD> & O—EF X AV
TIRIC A% . JEEEBILIRFs L OF B RSB ALAR D> & DR

1T & A EBEREIESIRD> & S BEHERIRICA S .

v

W OFIFIE RO T HNTIS - THIEH & EIEBITH>
UT, 4 00FMRRE b s s Th ST B ER
FRITREBEALHEETH Y, 1o S AR, Wi
R, #5 & NAREIR 2 & D 3 >DF LR &,
ZOBITHITRET 5. b DBIRODTHIZADZH
LIRIIFRET H 505, UL 2 53, EH 2 6oz

DA USE % SR EIR S DO FLIRD SR 53 1
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Table 2. Comparison of the vascular system of the mammary gland in the dog

iEllenberger &

Bradley<1948jljnzeu (1953)

Puget & Toty

jMiuer (1964) ‘Nishinakagawa

Turner (1939 "o \m (1943) | (1956)
S 1 R - ! o ’ S "Superﬁcial { _
, S B . _ lcerviciala. |
Internal Internal Internal Internal Internal | Internal A. thoracica
thoracic a. | thoracic a. | thoracic a. | thoracic a. | thoracic a. | thoracic a. | interna
“Anterior m'w'ﬂ“‘(,‘,l'anial  Cranial | - Anterior | Cranial i _
abdominal a.| epigastric a. | epigastric a.] | abdominal a.| epigastric a.
. Cranial i Cranial A. epigastrica
aAbndl(?rrri(i)r:al a ——— 1 B — superficial e ’ superficial supe?ﬁiialis
o — o leplgastnca.| | epigastric a.| cranialis
S External . External | Lateral External Lateral A. thoracica
WWQ%E&JWWWW@JWWWW%“mmﬂwajmwmk%mjmﬂﬂw
T Phrenico- | Phrenico- 1 Phrenico- ‘ . Phrenico- A. phrenicae
abdominal a.j abdominal a.| abdominal a.] B ’ abdominal a.| caudalis
~ ___ | Deepcircum- Deep circum- Deep circum- _ | Deep circum-| A. ilio-"
. iflex iliac a. | flex iliac a. | flex iliac a. | | flex iliac a. | lumbalis
External i External External i External External ‘ External A. pudenda
pudic a. pudendal a. | pudendal a. | pudendal a. | pudendal a. | pudendal a. | exrerna
. N . Cauddal Caudal A. epigastrica
&%ﬁ%erg;rry a ﬁizll;?rfwlar'y A ! _— ' superficial —_ ‘ superficial supeIZﬁgcialis
) ‘] | epigastrica,| | epigastric a. | caudalis
. Caudal | Caudal ; Caudal - : Caudal A. epigastrica
epigastric a. | epigastric a. | epigastric a. « epigastric a.| caudalis
T ‘ - Internal
- - T pudenald a. ‘ - -

Fig. 26 Vascularization of the mammary
glands, dorsal view. Cat

V. thoracica interna

V. epigastrica superficialis cranialis
V. thoracica externa

V. pudenda externa

. & V. epigastrica superficialis caudalis
ranches of Aa. & Vv. intercostales

A—A. &
B—A. &
C—4. &
D—A4. &
E—A4
G—B

T A5 RE DAL PIRBIIR O Bk i3 3
5~ 8 OWININDHHIT, FURAE UT, EHOFUIR
DN DL, ek AINTIIR O 2k & &3
%o IR OFET TECT d 5 W IEHE B IR 1 0 2
FUIROB s X TR 1 FUICIL 3 L, BT
BT 1 &5 2 FURIN T, SRR ENIR D orkL & w43
Lo PHEEREREIBLIROBIB L O FURC A Y, B
TR 2 FLIGC I 2 i Ly Bl S ORTERIEEBIR Oy
ReEWtd 5. CONERTIIRIZA T, REEKET)
R

L
o

IR & U TSR LR E T LT 7zhs, 3 Cia s
2RO L TND . TS DIED, IS
R ESTEGNIR D SR od — 58 & PRI A1 % 5, K
EL 0. EEREIIROIIA DX A 51,
T ORI SAEREBENIR O #ekE & BT T Wi L Co
L. 703, AL AOHEE & Ok Table 3 (/R LT,

TR 3545 L 2 BIRICTHEFT U, ISR SLIR O IIR 3 1
AR 5 ISR S KOS IR~ IEEBEN 1 FUIRI
PRI TR, JEE 2 FLBR OB IR I X A BEERIER IR~
WiLH ESBZ LN,

‘A
3

5 RRE

KEBDFMULA, W7z & & R ERETEY - T
> 5 BIBITH T2 Tlilic & 54, HIEOALEIC X
b, WIS T 5N D . WP OB OILIRE
ALty 32. 4 em T, (AN 1 FLIRDS 15 < 5.5
em Tho 1. 7eds, FHEITOWTROG U55HY ik
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Table 3. Comparison of vascular system of the mammary gland in the cat.

Reighard & Jennings

(1951) Turner (1939) Linzell (1953) 1 Nishinakagawa
Internal mammary a. Internal mammary a. | Internal thoracic a. ‘ A. thoracica int.

. ) P Cranial superficial A. epigastrica super-
Anterior thoracic a. epigastric a. ficialis cranialis

Anterior or ext.
mammary a.

Long thoracic a. Lateral thoracic a. ‘ A. thoracica ext.

Branches of intercostals, Branches of Aa. in-
a. | tercostules
—

Adreno-lumbar a. e Phrenico-abdominal a. e

Hiolumbar a Deep circumflex iliac
) a.

e —_— Epigastric a. —

External spermatic a. ’ — External pudendal a. A. pudenda ext.
1 Postrior mammary © Caudal superficial epi- A. epigastrica super-
‘ or epigastric a, gastric a. ficialis caudalis

8D E DV 6T.8 BT, LN EWMELTNEW
DL OTIE8 T 0%, 90109, 102209 T
Hb, oG OfDEIRITEETH- 72,

LR 23 7195 ER 4% AL © SHWEIR,  PIaHE)
Wiz, #eih» o OMEERETIRTS X O EEEIIR D 4 05
B b oTHY  (Fig. 21, 0 SIS0 T
Table 4 (R LT,

a) MHIEIIR : SRR L 4 mm OEHR T, IR DIR
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Fig. 27 Drawing of the vascularity of the
rabbit mammary glands, dorsal

view. b)) PRI = B FEIIRD S T B AR 1 mm

g—/;. :&% [I; thoracica interna 1 1 DIET, Wi - Cikile U, pilREE iR i 74
—A. . epigastrica superficialis cranialis . a e s y e s _
O v ewfmf e COll G4~ 60wt b Ik U, 1
D—A. & V. pudenda externa i e LR TRFLAL & U C Jiod FLOY PYIIRAIT i
F—A. & V. epigastrica superficialis Us — S IR D53k E W54 4. F 10, Rk
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Table 4. Outside diameter of the blood vessels supply to the mammary gland
of the rabbit (mm)

T — A. thoracica externa| A. thoracica interna| A. pudenda externa A. ep igqs Irica
~ superficialis
— — S — —— . — S - - ! - - - S,
M 1.4 1.0 0.8 0.9
SD 0. 26 - 0.18 0.23

B EMRE & OIT, FifEsEE) U{(’f% B35 A AW TIF25 1) ICAY i 2 FUOFLIS & OV 2 DTN 2 285

BEBIR LT 2 EL TR e i Ty IR 2 FL THAL, IoTanE UM 1, 2 1A -catid
& OBEBE 1 FUR ORI %) DT H. D DHHEIIR O TP FL DR L OF—F, BIERAE SR

T 1 SUREIR O 4L E TSV — TIRD W E % b DIRCE DTG 5. iz, BB 2 UK

L, Frz, I s 5 0 rRIERERIIR & b d BITCH O TN E bWHT 5. Iods,
%o Igds, PUIREDIRELAR, BTN OFLIRG B FLBAS 3 20D By HglBas 2, 3 LT TR g
JRT - 1205, KR35 TLRATISE, wFUID 4 0 5

CHEFET B DY, ALOWFIC UL TR . d) HESFEIIR 2 R, ATTISERERILIN O E R EIIR T

c) HIEHEENIR (A, epigastrica superficialis) : d o T2Y, H TR 2 FLBR OB /NG 4y
ZDOTNRD #Frid WAHL™, TURNER (/39)57), T ) Mg HDHBThHD. TOBPRESNERO0.8mm T, %
- TG, LINZELL® (f fHrRIENERNIR & FR L ﬂfi“"f@)”ﬁu./ S oo (B fﬁifﬁ(*'fﬁbw@") RS Ed
AR I S AR AR ANt s A &$W%mu U AT A BRI A > 5 T u#vaMMw@i
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VW BEROEZRT LJI(]JL/ MRS 2 SLI O FLIY by 20 NEINTINIL T DL, IR &

Table 5. Comparison of the vascular system of the mammary gland in the rabbit
‘ \ o Wahl  (1915) o o
Krause (1868) z Gerhardt (1909) Turner (1939) Linzell (1953) Nishinakagawa

Superficial cervical: Superficial cervical

a.

’a.

Internal mammary| Internal mammary

a.

a.

a.

gupenor eplgaifrm Superlor eplgastrlc
| a
\

Long thoracic a. } Long thoracic a.

Ldteml dbdommql
a.

External spermatm
a.

Lateral abdominal
a.

External spermatic
a.

a.

lnlex ndl mdmmdry

|
|
-
|

. A. thoracica

| interna

lntelnal thmauc
a.

Epigastric a.

| Thoraco-epigastric
or external mam-
mary a.

Hypogastric a.

i Branches of inter-
. costals a.

Phrenico-abdominal
: a-
¢ iliac a.

% External pudendal

'\
Cranial superficial A. epigastric super-
eplgaxmu a. . ficialis cranialis

1

l “‘te'dl thor.amc . A. thoracica externa

Subscapular a.

Deep circumflex

. A. pudenda externa

lnferlor eplg)astrm i 'lnferior epigastric
a. } a.

Caudal superficial |
epigastric a.

A. epigastrica

’ superficilis
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WIEd 5.

75%5, BHINEIIRY> &5 OFURANDITELTIZ A E 7L,
F1z, SRADRD> 5 DFMRADIELE 7 HAL7500.
HIRRIE B3 X 2 WIRICHETT U T 205, SHTRIR
& AMBETBEIRIITELED & <5 TLUOTROIMIREC T &5

LTS SR 1, 235 OB 1 FUINO SRR 1
FEUTHIMERIRIC, — I PNIEIRICA S . BT
2 FLIRLDH vkiﬂuuawMLLMTn VTR TR

WWAD . SEETIRIIANERTSIR & w3 505, 2ol
T e i b E, COFRIREFIROIMIEOBE S &5
AL, 5k, JCADOWE DIk Table S
ORI,

6) TLEY b
BTy MO TR T BERIT I NA L ( Fig.
28), SR TERRL 4.8 cem, HIEERy 2.8cm, JiX

tem C, FWUIFLIROBNNT 105 b, FUEiTE 1
AKThb.

WIIR O EF L AEBEIIR T, CAUTERBRETIR DS
Fichb 5 (Fig. 29.)

a) FHEREEIIR « —fe, ARz E LU T,
KBUZREINR & ST B BIR D H#A T D, bl (2
AT ERA> SR 5. ULy il & & i sttt
IR S#E - TOAYIE B 5. MNEEBEIIR TR
PES A RINT 2 K02, 1RSI 1 R ¢,
FLIMDBANIAI 1/3 D& THD 0 TFUTA D - kL3 f
VIR T, FLIROEIHDO—T35 L O Z DI DRI HL
RRTI R 22 D “C BRIy, SEREIIR DS &

Fig. 28 Showing the location of the mam-
mary gland with nipples (left), and
the distribution vascular system
(right). Ventral view. Guinea-pig

In—Inguinal mammary gland
H—A. epigastrica superficialis
I—A. pudenda externa

L4

Fig. 29 Showing the distribution of the
blood vessels, dorsal view. Guinea-
pig mammary glands

H—A. & V. epigastrica superficialis
I—A. & V. pudenda externa

W5 % . FLIRO R IT Oy (s B IRk & & Rl
o 2Ry D, MR FLBIZIL L A3 AL, 5 B3
SIS 9 2~ 3RO RS L2 R D FRR IR
PSS, VRN YT D =TT, A FLINOE
PRI L3, Dk oO—%FE A LT, I 5T
NSO 2R b 5 kL w45 .

b)) JREEENIR @ ABRENRO> 1249 1/3 Dt 540 C
Lo Bt A, Ty by A AR =TTy
MT%*WMWT%Sw TVE b TERFLILONINL

({1 3 I NI (i A R T b A A
M% 13 EAETIIRICPEFTT 505, FUWDEIED 5
DRERIRC I g A RO 3D 2 D KL

T INLAR—

NI = OHBIIED S, BEEHITbIc - T
S HAVD S EBICHEIT 5 0%, FKROFNISBEERITE
Ty - TRl & 5 DI LT, N A X =Tk
JEPER L DAL RN A 54 A (Fig. 30).
PR 13~15 2 flich b, HEELIZ 24 i 13
aDED2, 14apsld, 15ap8pThHY, Fio,
“ﬁ%m%@%w%%@WZﬂhéﬂt.aﬁ,ﬂ@

MHIEL T » b ENBHCIATH 2. BN 2
umﬁc§m<wn s DATFLU DAL & - T, I,
Wds S ORI 3 UK Ay Uiz, 20 Ig 9 4 LU
Bug—mcenzh3, 2, 2057308 O %0
T, D IS BR DT 83 AT Ak (199
TIIBEEY 3 2, 6 2 2A7 9 A4k (6%) TIZHGHE
D352 2 DORYH S - Tz,

FLBCHYAiS 2 BIRG A WENIR, R RS L O
HERRBIRD> & 75 % (Figs. 30, 31).

a) AIWEHIIR @ TR > HACC Y, B, RO
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Fig. 30 Semischematic drawings of the
mammary glands and nipples (left),
and the vascular system (right).
Hamster, Ventral view.

P—Pectral mammary gland
Ab—Abdominal mammary gland
In—Inguinal mammary gland
D-——A. thoracica externa
H-—epigastrica superficialis

I—A. pudenda externa

Fig. 31 Semischematic drawing of the vas-
cularity of the hamster mammary
glands, dorsal View.

D—A. & V. thoracica externa
H—A. & V. epigastrica superficialis
I—A. & V. pudenda externa

FUBNCTIL K 3169 2 0%, SMMEHIR & ST B riig s DR
Y, R & OTRINANCHIEL % 57 0F 2005 & 2Ty
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HEL—HMET 5. 253, ALY 3 204,
BRSBTS 3 AL O— T L THHT 5 .

b)) HERBIRETIR : ABEEO T A 1/3 TREEENIR >
LRI H, BRRTHY - TRIHCII»WD, fiigiTsdh
TREEHOHINT AL . Bif2 s S 2iueads»i,
1ROIHOTITE 2 0 U2 bR U, B ETH
FENROITHL E &S 5. MBI A, B
WS L IURCIE L AT LIz DB, 3 SIITEEON 2 9,
B OEFBELIRLS 3 2 OB IR 3 PR E T) 1T d
DL, —id SREINR O Bk 5 D ki & &
B BEUS BN 2 P U, SHEETEIIR D4y
K& —Emad 5.

C) HBEAIIR : HIRBEBIIR & SO 2 ES T &
7ed, BT ABMYEIR> SR h, BRESRS H

y REEEITIIR R 2% - TEEIRELEL DO D> S FLIR
WABH, AP, £7z7, —HIaiicERs g
IROFELEM T 5.

WIR AR D IR IS » THEA Dy, SRERIRD> 5
DIMEG & FRIEIE TR D & ODIYES DT 3 FL A By
BHZER LT, RS IR LS .

8 TIUR, Tv b

E4PPS

< 9 A DFLHRIMR & EELIERBD 2 FHC i 5 .
TURNER & GOMEZ (“33)7% |} FLIRRE% M & B
1T, CoLE (/33)% (3 i & BRI IT TS,
MR DTN 3 > OFLIEEE (Mammary area) £>5
7, ENENEED S STTTIRD B MRS 13
R, WEFsEh> & RN EIC IR DS 5 HEas 2 2L, T
JEEBID> 5 I T IS 2 O ERos 3 P& D 72 % . 1Y
e 2 & 0 3R R B Y, MTEE RN K
(Panniculus carnosus) 23dh - TIXHITXx 5. JEE
FEEBODRL I Z 1 Z BT & b DR 5 R
PR 1L, BB & XBA¥BITIE DS % R PR
2RO 2 5D FURR L b 75> T s (Fig. 32).
FLE I A OBEBITIZ T 5%, G102 Tdh
h, TURNER & GOMEZ™® DLz 112, 1230
Bl3EE S8 12

FLBI i % BRI ERSEEIIR, A AeEhIR, BB



22

[

Fig. 32 Semischematic drawings of the
mammary glands and nipples (lef't),
and the vascular system (right).

Mouse, ventral view.

P-—Pectral mammary gland

Al—Abdomino-inguinalis mammary gland

A—A. cervicalis superficialis
B--A. thoracica interna
D—A. thoruacica externa
G—A. iliolumbalis

H—A. epigasirica superficialis
1—A. pudenda exrerna

Fig. 33 Vascularization of the

mammary

glands, dorsal view. Mouse

A
—A., & V. thoracica interna
{

90w

—A. & V. thoracica externa
E—A. & V. subscapularis
G—A. . iliolumbalis

[—A. . pudenda externa

TR, ZRAREThNRES Y ON ARSI A )

DexD>, WIINIR, Wik L oo i
5 ORI 5 (Figs. 32, 33).

. & V. cervicalis superficialis

—A. & V. epigastrica cranialis

&
&V

H—A. & V. epigastrica superficialis
&V

Wi, C
[URdhIR s &

)
It
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BRERNA Sk 20 R PEHEFLIR O L D FLIRIC
NG 12 BICHRPETNT 2 FLIRCH 2 0y oo b,
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g) JERIIG ¢ R REEIR & SR AT ENIR D> &
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BRI EE AR 7Y - L/i_/) HlJuuﬂJJ)kJ: ln]f”x@?fff
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Table 6. Comparison of the blood supply to the mammary gland of the mouse
Turner & Gomez (1933) Linzell (1953) Soemarwoto & Bern Nishinakagawa

Superficial cervical a.

(1958)

A. cervzculzs auperfcz—
alis

Interna mammary a. “ Internal thoracic a.
|

Internal mammary a.

|
\
P
l
|

Superior epigastric a.

i
| ——
|

' A. thoracica interna

A. epigastrica cranialis

Thoraco-epigastrica a. Lateral thoracic a.

External mammary a.

Intercostal a. Intercostal a.

N . . Caudal superficial
Superficial epigastricaa. =% -
p al epigastrics epigastric a.

Hypogastric a. External pudendal a.

5. 75ds. HMRERIROTTEE X R R RIR Ok
E TG RTTW 7 S BT 1 URO TSRO IR
LI e (V. iliolumbalis) (A, TS L OFL
puj\J'm-u) SR L F G TS A - RO 2 5L
IO FRIR O AT I SRR A D
P L, e AT Sr i S iR
WU Tohs, 7515, Turner & GOMEZ!™,

LT

LINZELL®Y,

SOEMARWOTO & BERNCC O & dolbiikit Table 6
L.
v b

I o ORI v 2 & BT & EELERTIT
b, B OFL ',}éHTi v AL NI 3 - WB‘:ZUIMJQ kb
PeANY, MBS Tk AL b 108, 3
SOFIRER L b 255 G, BIEEELE O B X
TS D RS LU, BUEICIRD 5 IR PR
W2 FLL BRI O SRR 1LY S IR 3
FURT % . LU Aifd ALk e -—-o
B TR 3 0k, IRLET 3 Mot 12 0 2 JA S .
MyERS (V16)17 1331102, 13a0iod Flucdhb
EWLTTO ALY, EEOBGRIICILT ¢ 1227
B 1r. 7515, HENNEBERG (1899)%1 <> MYERS'T )3
A DR A AN | EIRVI(TE OZNCY A WAV EESR (Fig. 34).

LT Y 5 25 BIRA 0 BMk TRSIER, P dh
W, SHiEhic, TSIREEIIR, RARgEahR, SHERRENIRTC

Deep circumflex iliac a.l
\

[tiolumbar a.

A. thoracica externa

A. subscapularis

4. iliolumbalis

| Superficial epigastric a.

|
\
e
\ Hypogastric a.

J/‘) ZJ j)i)

A, epigastrica super-
ficialis

5 A. pudenda externa
|

roks, CALIAMCHIIRERIR, KT R EIR,

IR A A 4 (Figs. 34, 35).
a) 7Rk

Fig. 34 Semischematic

SN 5

2 fCIITH

the

drawings of
mammary glands and nipples (left),
and the vascular system (right).
Rat. Ventral view,

P-—Pectral mammary gland
Al—-Abdomino-inguinal mammary gland

cervicalis superficialis

thoracica externa

A-—A.

B—A. thoracica interna
D—A.,

G--A. liolumbalis

H—A.
1—A

epigastrica superficialis
. pudenda externa
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Fig. 35 Vascularization of the mammary
glands. Rat, dorsal view.
A—A. & V. cervicalis superficialis
B & V thoracica interna
/. epigstrica cranialis
V thoracica externa
V. subscapularis
ranches of Aa. & Vv. intercostales
—A. & V. iliolumbalis
—A. & V. epigastrica superficialis
—A. & V. pudenda externa
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Table 7. Comparison of the blood supply to the mammary
gland of the rat
Greene (1935) ‘ Lmzell (1953) ‘ NlShlndl\dgd\&d
Superficial cervical a. | Superficial cervical a. ‘ A. cervicalis superficialis
\
| e e R
Internal mammary a. l Internal thoracic a. 1 A. thoracica interna
Superior epigastric a. \ — l A. epigastrica cranialis
1
Lateral thoracic a. \ Lateral thoracic a. A thoracica externa
—_ ]\ _— A. subscapularis
o Btanches of Branches of
intercostal a. Aa. intercostales
[liolumbar a. \ —_ 1. iliolumbalis
_ Deep circumflex iliac a. e
- caeirie o | Caudal superficial A. e/ugaatnca
Superficial epigastric a. epigastric a. super/zualm
e — I
External pudenda a. External pudendal a. ' . pudenda externa
Table 8. Comparison of the main arterio-system supply to the mammary gland
of the experimented animals
Type 1 Type 11 Type 111 Type IV Type V
Dairy cattle, Goat, )
Tokara-goat, Sheep Dog, Cat Rabbit Hamster Mouse, Rat

_Horse, Guinea-pig

A.

\ A. thoracica interna

A. thoracica interna

|

thoracica externa; A. thoracica externa

A cervicalis
superﬁcml:s

. thoracica
mterna

A. thoracica
externa

A. subscapularis

A. iliolumbalis

A. pudenda externa, A. pudenda externa

A. epigastrica
superﬁcialis

\ A pudenda
| externa

A. epigastrica
superficialis

A. epigastrica
superficialis

A. pudenda externa

A. pudenda externa
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THA U TS W 3 FLIR O 35 L OF) L}!H’ﬂ@)\%
PFLRDIL DITDNTIE, S 7 A—2—-2MHL
THMBE LTS, 2235, Mill~ww 7~(D-"V£j“\tﬁ TONTH
Fig. 36 (/5L 7c.

3. BEER

1) FROERZFAIERE

WAz, AR, WIS L OTEERL O SIS s 1 4 BUIR
@%ﬂﬁﬁ'f‘}‘f%”"‘fhc‘:m DI HNT, B2 T3
w12 Tods, MR L OZE DD MM PL T O
| I N Y

a) ML) s 74 30 [Twe ALK Main duct
L) PR 212 1C, Lateral bud (f5) ks
Mg (Lobar duct) 1T H1L, T 94RITAL
SATED, HEO End bud (#4)) ORI Ded
Sl (PLOL 2)0 R o OMFESRDIEDY Y (BLE
LXWTEDT LILE S, Wikt x4y 7.3.3.5mm
Tdh -1z (Table 9).

Table. 9. Changes of the size in the mam-
mary glands of the mice during
virgin, pregnancy, lactation and

involution
, (days) ,,,,,I,J?,ngthxwldth (mm)
Virgin 40 74 66
S0 | 8.9 7.1
60 13.1 7.4
90 16. 3 11. 6
365 18.9 12.0
Pregnancy 6 19.9 12.4
12 22.0 14.0
18 27.2 17.6
Lactation 12 28.8 19. 2
Involutlon 6 1 19.2 14.4
40 [T h 2L, B 54, Main

deiA(K%Ghﬁhi@mﬂ®%§(hﬁﬂdmr
duct) 122 2%k Lateral bud 54 54 (PL 1, 3),
FHo End bud 14 /J(KLJWC AL DA, ZDEIEK
MMLT%aK-4 RS IRT, AEANCA:
OV ﬁo<,m ﬂ@ﬁﬁu%%T&< A2
U= i”r‘fl ecdhs. End bud (33~ 4 @O
O B I, R E D FAEBIEFEREL,
NENIIESHEBRTATIZ N TN S

50 FIAnT s A & /NS A (Intellobular duct)ic
t, Lateral bud 234 541, /NERTBS I O/NEERN DE
% (Intralobular duct) 1ZEX2Hd. WEDO LK
WIS X L, Lateral bud i3 2 Ol 5 7
- Tt %. End bud 3 EFMIIBOLHERD> S HETH

60 LIicitd % LR, S IERITEL, L

Wit 13.0<7. 1mm L 75 5. Mainduct j2fZiE L,

F o, NERGEICE Lateral bud 35 Lo d &
{541, End bud $ #{nd % (PL I, 4. F72,
NIE), KRR L 8 %2 DIMGTZ - TEAE P 5 M
[ HAL 5 .

FEEWD b OTIZHEFIKR L, HRL V5.
ORE NHRR Y, BI3FEIYETH 5

90 L1 43C, v ARMIREROIRBIT H b, HERIX
s 280 (PLL S, LXWIi3H 16.3 <11.6 mm
Ereh, A0 MO 2 {501 2e . NI MR D>
1L, Main duct 25 & flf5i2i3 Bud DOFEELA
BV, HEHDETTIL 6 2 OWEPPGAT 2 43T, NHEPE
WCARMIES S HIBL L, Z DG RBRIR 2 B L7z,

FEM T2 T ToEE R End bud i3k 72 H,
RIEICE T L 5N T U L MEODIREER R U



Too ANUER MRS T I PITZ O RS AEHINT G OY, 7
EN OO = ORI 5 75 - Q0T

63550 12 B )10 Blee ATk Bud Lk
TABIAIZIL, F1:, Main duct TLHLHEIKDD7;
LI H1n, AT B U T S i d
AU, Z O EE I U RIB 2 s Uz, Tos
AR AN 1 (L R R B P UN /L G AL 3 = ([
IRMIHR T H - 1o 120 14500~ ZFLHO L > Wit
W EGOEDEH IHITAY L4 18.9.12.0mm ¢
ot

b)) AEBO) : AERE 6 L LI Ry Main duct 75
VAR L, T ofliEzo) Bud (1R 2 I L,
F 70, FIPLOERIT § RO YD TS . NENPEY
WERY 20 3idh by 2 A0 O AT RN TR S
o (PLH, 6). #F72, -~ End bud (315 45
SO, DHIRZ VLTS E R ST LW
133 19.9 12,4 mm Ty . ET e TR S ¥
DAL NG T IR ORI P 7
HAL, Z0 2B T~ 2T, ABIIHTIEA TS .

9 I LTl U AL s D, g OO Refilvciny
- C Bud Ogp{bni At A, BUO B
EUTINEER DL B L Db, CAts o0 Bud Ll
KPR D W2 3545, IR E A E Woiy, &
72, RAZONIE T S .

12 Tk Main duct 45 J O oI o fEGS
4 Bud o h, AR L T D . g
W35 S OUINE O O BIEL 5 X OF -2 ORI 13
Ko EEAD 7 HAL (PLOLL 7Y, RIS & FURGRLEG
O S HEIIEE I 1 0 1T/ FUBGHIER L 5 <
U',{fa”) s LWL Hy 22.2
O LI E LSS OU UM ORI 5 1% D o LRI BU
UL g8 5 L 20 A sl
IR 0> Bud W GEBRIE O HBLT 25 6 0 & A n s X
NI A HPINI L 3o 2 R O DA 5
Al F 7o, AT

WEME IS LI oo F8 g, Jr{bhsdts, &0

14.8 mm (i 75 . g4y

I TH S

Bl ¢ Mo vjﬁ-u Fh, AT T - ¢
(P % - IR IS 2 B JD BT %

IO A (I8 [ID T8y i i A /ey, -
DOV OIERS A & D) OB RO D YR D 7x
BAL, KERHLL T IR HA L N2,
Sqva (PRI, 8. LIWitdy 27.2 17.6 mm (T
Zehy NPT 273 LR FLIRALEE C o A0S L T R Iy
BRI 2 5LV & WAL 2 I3 ’vaﬁw*b“ 5 W
PRS2 [/ €15 S /AT R NI SRR SN ] OIVRI 11 [

AT

ABHNT I i 5 .

C) AR ¢ AYieEs 3 1 H OFLINOMER LK T o
TZXAILTV S DS, /l\q&lhﬁﬁ gy, JJUJ@P,U ik, FIZIRNG
AL AT Y, 2 OUNTEIROFATI-RNT &
SEMDILA LD EA LTS (Pl I, 9). i
FHIN O WY T AT SN D . LAWERY
28.8-'19. L mm L;zr-wlék‘u DEIBITAX LA,
Smm® S ORBORAE VY 9 7T, KXW
DL PR T 5 L %J 108291 o, NIV D
T, #4942 0 ThHh - T RO 1R i)Lu).Lu
WED LR OB ZITAD M, P TITsr
mz\'ww’wx idl, ANS M&k ul'Jﬂ/CJm LMY I TR
HH A s IR 2 50 asic 2 T .

6 H H IS &, FUR ,%u%fﬂa TR T, T
72 %41, Whole mount BiATE 53O (e
XHILAT L L2020 08545 L O of i 3 | o
bOLAREOD, BIOA S JILAIWEDT,
#9127 109 2, NI EOTHY 6135 0 A X7y
5 TS IR ONL T R 5 75 D, — 3Tk
VR ) O WAIEIT A S AL KD e IR s %
FRHCHHIL TS Wb Ao,

PR RANCE O ) C1E S I NI I N AR DIS ¢4
131 115 ¢ G, Smm® NOBUZ 6 = &4 5. Iy
Ji i“dd)mu??ﬁimdw)m T U LWL, TR DI ET
CLRD AT 5. i /AT o R
}iﬁ’c)\' X4 BT B D, ORI e 12T
BRIV 25 & whs .

YR 1S T S Ok 12 1TElw E O & AZEIX A D
ARAGRN

18 B H Cld i NS b3 25 Bl A 233705,
BRI A XU 4 O CHY 1165096 10 &3 0i% 3 1111}
DEMUNDOANE I ThH- T2 WO X O o]

TR U T2 & A HALL I L REIRLOFS 22 5 dp J3 i
ffvau-»|kjlqw»fnf' UC e 2ok 5 2l Tit b
N M AME L 75 Midhd Ve L, IRo-Zinlil %
NG E S A AL S L e L Tz,

d) pE gL :ﬁﬁfﬂf&BHH'@ SR SO

By CRES Uy RN E 70 D FETER S AL
J\JMUMI‘/ 175 TWA L ET, IR LRI
P TIPS 75 B HIRIP TS X 2 B R s i Bl L,
WO ANZ L ASRUZ 0 ) RO 2 739, Al
%Jﬁa’?ﬁ:ﬁ%ﬁ&fﬁh MU, FLBUINGEOBIRD S 7 %

6 HH T RELY u\fﬂﬁa SRR & ool 3 0 1o

TS, ’}vm O E 28D, R
o b KL E DS (s (PLTL10).



Wl LAY TR O MU RIS 3 B R S E e 33

12 B i il (2 & A EYEL, D AhEE
Do A ERUL LTGS2

2) FROMERHDOEHR

< 7 ADWEH 3 FLIROEIRE s L O FRIRO e
WO, il 1T o 8 Culito. oGl BN
HURE, f VA L ORI O YR, I & A OO
B -Gl d 2 .

a) Wl % 30 1 oINS Sy id 5 Bk
U IMIRZMEFT U TAED DY FEDIDT 5icitu,
BR, FRIRIEZ O 2 ST T4 L i, RERE
TR LMY 20T LT . Main duct i
WERLDME DI U TN A3, F 10 TN 8 % 1
HITH L 7800,

40 11430> Main duct {2385y, MR, FHIROSY
My 2 75500 BAMETIEL 33 E ALV,
Latera! bud, End bud #5 8% otz Bud
Zoote X HITHSI Lo i ¥ o, i, W
OIRBHERINIT & oY ihia S s (PL,
11),

50 11437Cli, Main duct ~o ot L b e
Zohy, BENOETIT & DO 0y S TR OuEE
REiva. $£72, End bud #5108 O{HTITIEY 5
WM ORI % L 755

60 Iy CLy M Ao Qi B L, 53 75Tk
&y N3, NIRRT & TR SRR SN A . &
72, Lateral bud #5 1% End bud o5z 14
YA 28 CAIMAY 82037 AL

90 A5 CUd/NE 45 K OF /N O3S GRS
WA 541, End bud 35 .1 o082 AT O ERERNT
VRSN 75 0L — 7R % U2 BRI A HA 5 L 3T
7 (PLOHL, 1) 31z, Gfdid AD IS gy » ¢
i B UUHS d b, Z OTBr NIRRT A iy
5 DFEDYEITI LT b

e 12 B IS5 De 2T T DR E L, #
d)fiﬁ bk < 7o b, Lateral bud % End bud 12348
DEHMAT ORI 55 .

b) ALgl] s hEBE 6 1111 if?H“TmﬂflMﬁ?ﬁ}ﬂfﬁf?ﬁ&C
2y, ANEN, #s L QU OIS I 5 B i
PRS0 D, /NI OO A K OV BARINALTY 105 T
e E X, /;‘_L‘\czuﬁ/ YUY 2 > < 4. Bud,
It 5 & N O IEI i 2B TSS9 i Ly G
W CHZ LTI Y U - TGN Oy v —
TR It L R Sl R
CPHEREC A BRI DAY B A s Y KRS,
MEC NS S &k, &1z, PLOL 13 oy

EO QN ST WO G Y A

& T, KD MFTI - T T I 2 I DT AR
BHHIL, TISIETAIMY T X b : b i,
Z DA IED SRR A E Y 70 — TROTR M
DA AL .

9 NS OFE R FIC e Y, FLEIT S
AIMATCR LT EL, Wy LT, FLEITRIC s 2 o
LTS L RO BRI O X ST
P20 NGRS A I OO G RS C
b E£hd1, 2 DR IENRERT & TRl O
WEECH L. F, WX S IZEBOTRMT T L
hEhEpNTNG.

2 INC7e 2 &, 8% 5 b 3 i & 5T
73h, Main duct #5552 OMEL AT E D

WRIROD S T L R BN 2oV — TR U oA
P2 HAvs (PLOMILL 14). INER DR IRIKY
WO A A gy i U rciic sk 35 o
DRV, ULy L IO Utz ¥ 72
W TR 1 LT To e 5 o8 %
TN AEE S WIFNR L EN S AWy
LT,

NEB NS P OO AO TSI R OO b0 &
NARLISDS, 0l ,,\mm”mfum LI h . e

FimEIuc ez & h L TAULTTIZ 2L ah, F
72 WA O NG HIRE O AT A1 3 2 Fr 540 22 B0
AT NI A - ¢ BRI BT, 1BAT 5 &1L
DALSGDIA S (PLOTTTL 15). L/NEEPN DM
DETIE 3 5 5 12 ~3/f\uJinx. g T
IND . CALS O A T INT Y LTS

WEERIN O 18 FII T b — 7 )\(D:E/fﬂ”][['LS’/IFI%]@W
mrh«JMTxLAL m?M,WMmEmm@K
LhEICE YT FAL

C)wﬂw-ﬁm%3HHMMﬁm TIZARD I &
LEOBHIMD ML, DY bu%nbtm@éﬁ
S8, ZNHRTINE A LTS . OB
RO BRI B D Ao T s M»Z‘./x,
TS F i, OO IERDO D
Z B, Rk, KRB L, ST A EEALNS
IR DR OO TG AR L TR TS BHS r B LTu i
(PL. 1V, 16).

6 1T T L A & O £ i sic
BA S TRl A2 5 BRI BRI 23 O OV C
WD ANERPEEZ AT DS A AL, R
ST A LN BT LT LT 2 2 3 HE X )
IBICH LY, WITOHTT 8PN TH A (PL IV,
Iy, ZA3uS ORI IS O M & R H 5 X
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HCHALND. Iz & b F L THANEIEAS 25
LT %

9L 6 LD LD E KZHIZDY, UL
I3 EAESE R HAL, s 2 & bl
TAHNET O GEIE S es £, FIOEFEDIE TG

Lol sh.
12 FLE T, Iid R = <72, BRRIC 3L F oA

UTodsoy Tiaididsn <, ST HE s O IO &
A A BT HEHDO DL D
IHITH LY, OB SIEED 5 i3]

b OMAE D Ao Tiets L LCs. &
12, M O—F NN O TR & HEE Y
B, T Tt U I R A S
(PL IV, 18).  ZALS DIETTU I IS R O
WG UTcERE E 22 541, W0 F oA RN
VIO E U, XA L TTn s T Ew
fr s .

S 15 FE oM 12 HHO D& A0S
V. OUEREDIEI TR IZ 12 HHBCCIRIO DS, ity
DEEDIK L 78 TV

18 I T By & b 2 T8 TR
oo TLEAET B D5, Wikl '/IUJ@‘V) AL LT s o
1, ZFOW T, BRie & DD TATO T BRI
MINET B T E L, B TAaLALA (Pl 1V,
19). 3AFREDICTTIIA IS H A2 5B, 1S5HEO
EOL OB, WIPREE DD,

d) AT AL 3 01T O ZLIG KRR O (KT
- THBNGREEDS N Uy IS L e QD 05,
THIMAEHT & D £ 0 0D B Lo — o liEe
AR SAE ST VARSI 1 U116 R FRONGUAY ANk d R S1%:
LU Tz D & & % 9 o S IRIHRIC 4 5 & 91
7% (PLOIV, 200 WSLINITA B & 5 i
DIEATImY

IO TIRHIZ EAEA B,
6 H E T3l T i i s TR
AR 2 KT H I DI 5.
2 PRI S8 3840 U A EINPEE e~ oD il
VIO~ 20 B O ERIER TR, F
ToMEFTE XA A S AL,

HADT W)

I <

4, E pd
REMG oyl 7s & oo LB ZA RIS FLMRIR O 2L

T oW TCld, TURNER & GoMEZ™®, CoLEY, MAYER
& KLEIN (Y6141 5550 Z 0Ofbo) Wi A 75 126072178
7, TURNER & GOMEZ™® [T LA L, 7L/ v A

(R 8 ~ 9 My THE A 2 L, Sl &

TIPSR OMESLTDH b, HERRT I - THIRRD
FEHE LT A &MU, CoLe” § [ikiZs L &% 7
Ny AT, UFIE 24 150 T, Main duct
O Bud (39Mb2 2 0, WEBE2~3 11T, T
DOEEFICAHR U7e Bud W LIE U, 20k 12111
TR O IR 5 & Uz, Fo, iERLE: 1211
FIC, Se Tl & e UL LS 5 Sy L. s
O Utz ICR-JCL v v 24T #3540 C &, D&
ETRRZT L DY A5 Auts. AL Tididy R o JE T
Doy A, M Q0 H T, YA ATt
U, End bud O xIiThH > Tldd 5 D IRIOHEL
iﬁ%ﬂt 12 h & W~ 2T 8L, i
R L T T, ZOBIIRTEN 2l b < DK
UL,WL; 27 HALADY, B ABAED Bl dh -
AT e Hoo ¢ 00T, End bud 23EEL D HYRIT A
<bAGM*ow#kbﬂtﬂ,Cﬂ@ﬁW@&&M
Femd b OTHA 5. HEEIUDILLS D XA
TN T LA U, 208012 HE ChRmiciEd 5.
--J7, MUNFORD ('63)*% 3D EE & D DL
ZHBEL, AREFHOL 2L > TWA, ZiUTL D
&, ORI 10 i b KaWnWl E %
WA . L, B ORRE B LT TRD
K& SIS MEHFLIN & B RPN & T ;t%%ﬁ)l@\’ﬁé‘?h J
OLDREL, FBES NI O Th D, OO
Bz oW T, MUNFORD'S (343604% 7 H Li7b ki T dh
5 &L, TUrRNEr & GoMEZ™ (IHUNLD yBLiL ik
B TS b LIELY s E WMGLTWS. —T)
TRAURIG (/67D (3D Whili%e S o4 4 — 49
T g = MR TR Uy NSRS O - R K D S
VAT 4 H EHDEGS T, NT 12 H L, 24U oriingg
2L EHDIITH % &b, CHUL RV E O HIT
B EWLG U TCOS . ATUHINIIT, IS Y, &
BokE %450 505, T4tk TRAURIG® 35 & 5
17, WO Hﬁfdu ’-JO‘)J??’/‘M TEAHLDEBALNS.
— )7, FLIROFEE IR LI SR O A R & RO BRI
&Y, TURNER & GOMEZ™* %35 J. ¥ SOEMARWOTO &
BERNSY |3 7 ADPHEOFEEITHE S M R OIELIT
W13 5 - T . TUurRNER & GOMEZ™® (¥
DIFFEAETRIT N - T A i,
LEFLIK O /erf(da?_f‘h AL & DR 2 FIic 20D ¢
AR L, IR RIS 1 U T TS s 0 0
[kesReay) i )(m“ HHOBEZNE LTI SO
WL, Wy 29It End bud A ED ST
R DR O NN 2 TR R B DALz, Tk
SN IEERTINZ s Sic 2 {7, v—TR%E

DaBiLow!V
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LU, NS PO PRI h - T Bud b\JHE
B L TRAL, B2 TZRT 5 & bN 265050
uﬁﬁgwt.it,ﬁm%3HHwﬂMm%WK¢
HRDRERED 7 HAL, T DIRIHER oY (155 % T
T OO - TSI AT A DD L 5
g sz, DSOS AT, Bud 5
IRMID TR T DTt Ty AT LT 25 s
DA, OISR OFEIED DS 5 U
AWM SN TOD EDEEZ SIS OB
FURT, RIS T, ZN B E DT ATY
2RI RGO BITAS WL TR A DTk
<o BRBDIBFIMATOIBITICHATT A T a6 3
Rk 5.

LN OIENHRER D B & 93 iy, RPREBLUIRFAFL O
HEOREDME2 BT OTHAH C &1L, TTIC
TSN TS ETATH S RIGHIKGE 2 i
8D B B HEFHPITFUIRRRED b, AT 2 BRI
FUEWSD T2, D & b 39, FLIREISHs
uxu&awwwmmmmammqufm%nwm
B 7D EGET B 28 50, BRI LRI #L
OB L, THng x’W#*f&%L@b\J I = 72
EEOHRABNLE LT, B2 & DI ATELT
<5T%65.C@¢5KLTmUnEMMﬁ®%M
DT Bud 5 5 OB L 7 BREENZS0 LI 2 O
MIDSRIUTA D Tar, TS DY et
s DRFIZ SO & D s TATO ISk
OFEE, BEBIRTBIT P IMETEE LT % & e a N
7%

FURPHGIZ L Oy, 1T DO HD & R %%
HOTiXe L, 2~3AKOMDINFEROF %2513 T
130, TUrRNER & GOMEZ™> W9 K 575, HifyIC
W TN T2 IMAT O 720> S BRI M %5207 %}
DOTIED. =i, ML IRy - T, i
WO IFET A HIMICH Y, 3 5T L O
JUDFEFFICTHETT - Ty B LU M LIS SR o iz 5%
BT HTHHAD.

WP O, NI ORI T U i R A B
N5 COTETDNTEAFTHEGEIN T, T
DIATIMAFITNT L D, KU & & DAL, SHERE DR
RIS 12 AT L A0, CI1ULW
PRI T 5. COMFTOMRNIZE 64 &L
Th, L LOMRADIETHGS U TIEEE 44
HAL, - T, BLIT ORI Es L OHRINTA X Fe il
FLTOAH T EMHEINS.

lcf‘ﬂ'q" Wé Hikdi SR : 35
R

FUBROHIER, $HTORRE WKROTEE, BILE
Ty & D% ICR-JCL ~ v 2 124 §i % Jiu,
BWRC, BTN, WARLES X ONBRITO BIEINZ AT T, W
B3RO TR LT

1. Rks= 2 (30~50 Hi4y) o> B Do
Bud &30 5705 T h, T HIZ 9T 5 k0
%W,wm+u&mﬂﬁ/@’m>ﬁtﬂt%bs
7. HERDIIETH A Main duct 132D
DD WD BN HHS, F17 ﬁmm%npo<a
0. Bud 02 OMITOEIGRENTIZZ L O
ERIMBE DR A SA00. Ik 2 (90114 Tt
METRDILDS Y XL, F£7o88 54, Bud 09
{ESPIDS A STz, SRR BRIMASIC L O T F
11, End bud 2 0O{HR o R L —Er— T
IRDOFSEIN THUNHED A Sz, EFOML < A
65 HA) TEMmIIAL, MMUTHY, Tiug
Al & 7o PG < D A U Tn R A2 v A OB 7
TRTH-120 F12, MDY MT VSO EDLY
AT TS T

2. QRSP T, Y, Bud s X OB L
SHIMU, chb e ) FLAMFHILL 85, (LI
015> & Fiiie 17 C, Bud oo iR S iHL
AUTIT L — TIRO BT L BB L, TOWNE
i - T, Bud 2350k, #ER AL, ISR
INHEEDN G UL LIEA SN T ATIEAT
1T O 7R % LT BRI ORI & A
EWRMaTHIzZEN, HHIEEAA, % & b FL
FEMUIEIL S SIT3IC - Tz, F70, JiuEs L
<ﬁmb T T HMEH MO ERC i LT,

- AR IS, IR RS L,
Cﬂb$cbi\mht%mﬁﬁfﬁbfﬁMWWU
mw“w&tMﬁbfmh»%thL.WMmmé

PRI & N X 20 h, 10, IE D HIRIE § Ik
AT)#WV®%ﬁmﬁizﬁWmQWi;%w?u,
—RDBINTIB LB ROLED S5 035, KREL TS
ORI TAIMAT T L b & ) Eoih T,

4. WiFL2 10 5 & FURARER SBIGR L O T i
DU, GETREDRET TS i3 A A1 72, AFT
B & O F DT RIS THBL L 12 R
WS OX (i 92 1 /0 % .

5. 00, FLIRREEOECE, i & TAL ST Y
ZUET R E ORI IR 2N 5 & Bud Rffd s
BEICGTS - T, BN RO FEED IR o 1T
CHH LN EDEE I,
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UL ILSEM L ME P FHOERNEE
1. #

i

MITRIT IO TR ™ A DTSR O IR & Y
NETONT, 3T Bud 35 L OGS 5005 TRl
MO RSN 75w 7y, 35 X ONEA & ke A & b Ll
A IR v S N E & LGNS A A QU RN ]
SO OO P RO R RT3 T, R A
DE S, F1, HOMTOFEEFUE i &
M OPREE O R WD L& HINE LTI
7z.

T TR, ikidds L OOt v v 2T Es-
tradiol, Progesterone ZHUflisd 721t [ilNHT #2750
T, ?Uﬂo>ﬂf’ﬁ}ﬂwvh;ﬁw/, TALE 2P e Tl
T2 U TS FLIR O OOt st & % Lelehi i LT, LRI
@ﬁm&MWMmeMP~WAbL.

2. BHEBLIUHE
ﬂM@M Wiz ICR-JCL = 2 111 %}
s AREN B 40 11, IR (901 B L O

Ani (90 [ = 24T, kv E LR
7R, TR E U TR LTz BIULR AT
M EITRW, i VN TR ' A2 7 T
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PRUSEK KD, Progesterone (1 mg/0. Uml FipflllE
KK) %z ennil, MEQENIeS 11 DA
BLT‘L7UIJ3:14UH 1 TR L.

—77 Isotope Wit 21 ICR-JCL @ §
D SOHT, AT b ok
Th2. w9 AEA T 2V TREEME, T i
L, BTy — v LT, VR 3 LR O HT TR
Wlem OR%PHV, ZF2i GM e 2y LT,
2P 0.02 mCi/0.05 ml 7 {fflikh it A LTS5 ~240
B0 BMFTH Y v LT,

FVE PG

3. BigiER

D RALEVRBCLSEE

A) Estradiol 15

a) AokZhwwm % : Bstradiol % 7 (1N UK
JR&h= T 2 TlE Main duct, SERNF LT
FELOO b D E R0, FUIS0o0 R 0 h b
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TOMKLZIAS <, Bz ﬂi“ﬁﬁﬁiﬁl‘ll”ﬁ?fm 2 ki
570 % . M HEMELTTO 3 DL Y DF T

5 ORI

%4

b, i35 X of End bud 2 & h it A H I
ML T s .

4 noE Ty il x s kxdnh, K
Mok X Jehd 5. wiffigA <, /&7 Lateral
bud 13 2 A HNA. YT 25 T 500
Lok hmaTieh, R U TIFLVINT I BOR OB, FrIR
DIAY TR 5 LT, FLET AT A -
EUUARAI A Il IR /AN
Lateral bud %> End bud (f S5 L h & H
CENLTLS (PL OV, 2D,

b) e 2 T D~y 2T, FLEID
FEESHE UL, T 1 DR 7 NIRRT
1E1ES Ioe TW . Lateral bud (320U, End bud

Main duct |

DFAITIE Bud DOIMEDST 521, D3 DT ik
T A A BLs . e EhF LT 2L 7ah,

il LI AmeWWV@Zme%ﬁm#ﬁ AT
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The course of running and the distribution of the blood vessels in the mammary gland of
mammals were investigated in detail by macroscopic observation and by the dissection microscope
with particular attention to the relation between the vascular svsiem and mammary area. The
animals used in this study were dairy cattles, goats, Tokara-goats, sheep, horses, dogs, cats,

rabbits, guinea-pigs, hamsters, mice and rats.

Successively, in this investigation the relation between the mammary tissue (duci-alveolus
system) and the blood vessels in the mouse mammary glands during virgin, pregnancy, lactation
and involution was observed. [n addition, the development of vascular system which furnishes
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blood to the mammary gland of the mouse was investigated on the effect of ovarian hormones,
and also, a comparative relation between the morphological observation of blood vessels and the
blood flow in the mammary gland was observed by the use of 32P.

The results are summarized as follows:

19 By an appearance as to the arterial distribution of the mammary glands, the animals of 12
species used in this studyv are to be classified into 5 types. Namely, dairy catiles, horses, goats,
Tokara-goats, shecp and guinea-pigs have one or two pairs (cow) of glands in the inguinal re-
gion, and the arterial system is derived from a pair of A. pudenda externa which shifts to A.
mammaria (Type 1). Dairy cows have 2 mammary areas on each side, and 4. pudenda externa
is divided into A. mammaria cranialis and A, mammaria caudalis which anastomose each other
with small branches. Anastomosing branches (branches by A. mammaria caudalis and A. mam-
maria medialis) of the blood vessels between the right and left of the udder were clearly observ-
ed at the base of the udder, especially, in the goais, Tokara-goats and sheep. A. perinealis which
has been described by many authors is a small artery, which is hardly distributed deep into the
parenchyma of the udder.

The mammary glands of the dog and cat are typically arranged in two bilaterally symmetri-
cal rows extending from the ventral thoracic to the abdominal or inguinal regions. The arteriatl
distribution of the former glands are chiefly derived {rom A. thoracica interna & externa, while
the other glands are supplied by A. pudenda externa. These arteries anastomose with the end
branch at the abdomiinal gland (Type 11).

The arterial system and mammary region of the rabbit are somewhat similar to that of the
cat, but its abdominal glands are also distributed by A. epigastrica superficialis. A. thoracica
externa and A. epigastrica superficialis have usually the areas of wide distribution (Type II1D.

Harnsters have 6 to 8 mammary glands which extend from the thoracic to the abdominal
and inguinal regions on each side. The blood supply to the mammary glands are derived from
A. thoracica externa, A. epigastrica superficialis and A. pudenda externa, and they supply blood
to the thoracic and abdominal, the abdominal and inguinal, and inguinal gland, respectively
(Type V).

The glands of the mouse and rat may be classified into two groups according to their posi-

tion, namely 3 pairs in thoracic and 2 (mouse) or 3 (rat) pairs in abdomino-inguinal regions.
Main arteries, supplying the thoracic mammary glands, consist of a pair of A. cervicalis superfici-
alis and 4. thoracica externa, and the abdominal glands are furnished by A. epigastrica superfici-
alis, A. iliolumbalis and A. pudenda externa (Type V).
2) The veins of the mammary glands, in majority of cases, run almost in parallel with the
arteries, and are two or three times as large as the arteries. However, the smaller veins and
arteries are less apt to parallel each other than the larger veins. The main veins draining away
from the ruminant udder are V. pudenda externa which arises as the union V. mammaria, and
V. subcutanea abdominis. 1ts further course is similar to the corresponding artery. However,
the main veins of horse are the principal mammary vein which continues from the rear quarters
of the udder to V. femoris profunda, and V. subcutanea abdominis. The anastomosing ramifica-
tions of V. mammaria make up the so-calied ‘““vencus circle’’ at the base of the udder in the
ruminant and horse. Superficial anastomosis veins can also be observed on the ventral surface
between quarters of the udder. Judging from the valve arrangement, it is assumed that the
blood in V. perinealis dose not drain toward V. pudenda interna, but drains toward V. pudenda
externa passing through the Ramus basalis caudalis.

The venous blood of the mammae in the dog and cat drains into V. thoracica interna & ex-
terna in former glands and V. pudenda externa in latter glands. That of the rabbit is cheifly V.
thoracica externa and V. pudenda externa. 'The ventral branches of V. thoracica externa and V',
epigastrica superficialis are major veins of the hamster glands. The former, being continued to
the latter, does not run in parallel with the arteries.

3) The vascularization of mammary glands changes by a functional condition of the gland in
conformity with the physiological variations occuring during virgin, pregnancy, lactation and in-
volution. In the immature mouse, the mammary gland consists of a few buds and ducts, and the
larger vessels supplying to the glands, are somewhat similar to that of the mature mouse. The
main duct and ductal region of the gland have the disiribution of numerous blood vessels, but
do not have the ductal capillary plexuses. The numerous capillary vessels were observed around
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the buds and adipose tissues. The ductal system of the mature mouse increases in length and
number with the growth of mammary duct. At this time, the intra- and interlobular ducts were
usually supplied by the capillary plexus with several arterioles and venules, and also a few capil-
lary network can be observed in the fat tissues around the end buds. According as pregnancy,
the duct and bud of the glands increase rapidly, and its vascular system becomes far more rich-
lv developed than in virgin animals and the numerous capillary plexus can be seen around the
ducts. The increases in number of the capillary network around the lobules continue from the
early stage to the middle of pregnancy. Frequently, it was found that the differentiated buds
penetrate into the capillary networks and then forms the alveoli. At the later period of pregnancy,
the capillary networks shaped like loop are filled with the alveoli. The alveoli are surrounded
by the capillary plexuses which is derived from the vessels of the duct or the surrounding stroma.
At the Ist week of lactation, ducts and alveoli increase in the diameter and its vasculariza-
tion becomes richer than in those of the later during pregnancy, and the numerous capillary plex-
uses can also be observed around the ducts. Further, a few meandering vessels were found in
the wall of interlobular ducts. The size of the alveolus, at the 2nd week of lactation, becomes
the maximum in diameter, and the numerous meandering vessels can be seen in the ductal wall
and a part of the alveolus. At the later stage of lactation, a part of the gland shows the re-
gression, however, capillary plexus around the duct and alveoli was not differented from the
prephase of lactation. After weaning, the lobules and alveoli contract and the adipose tissues
again appear in large amount as compared'with the gland parenchyma. The blood vessels that
are distributed over to the alveoli disapear and are supplied to the adipose tissue. However, the
involution of the vascular system is not complete, for the vessels are more numerous than in
the virgin mouse. On the bases of these observations it is assumed that the development of
capillary vessels may occur in advance of the growth of the bud and alveolus.

4) Immature, mature and ovariectomized female mice treated wih combined estradiol and pro-
gesterone for 14 days showed a mammary vascularity somewhat similar to that of the first to
second week of pregnancy. These hormone treatment not only stimulated formation of alveoli,
but also resulted a rich capillary networks by the bud and alveoii, and included the duct-asso-
ciated capillary plexuses. This capillary network is also observed in the animals treated with
progesterone alone, however, in the estradiol-treated mouse were found a few capillary networks,
and the capillary plexus around the nipple and duct developed well. Judging from these results,
it is presumed that the capillary networks which are recognized during pregnancy arises under
the influence of a progesterone from the ovaries and the placenta.

5) Blood flow in the mammary gland of the mouse increases rapidly according as pregnancy
and reached the maximum at the 12th day of lactation stage and then decreased by measurement
using 3P, The *2P content of the hormone-treated mouse was similar to that in the early
pregnancy stage. On this point, it was confirmed that there is a relationship between the
amount of blood flow in mammary gland and the degree of vascularity and the size of the vessels.
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Explantation of Plates
Plate 1

Semischematic drowing of the ductal and alveolus system of the mouse mammary gland.
A---Nipple B---Main duct C---Lobar duct D-- Intralobar duct E---Intertobular duct
F---Intralobular duct G---Duct bud H.--Lateral bud 1---End bud (terminal bud)
J.--Intercalary duct K---Alveoli

Ductal system of 30 days of age, intact mouse gland. Note the presence of club-shaped
terminal buds. (Whole mount, /10)

40 days of age mouse, showing the duct, lateral buds and end buds. (Whole mount, ~.10)
60 days of age mouse. Note the increased duct branches and the presence of numerous
buds. (Whole mount, -10)

90 days of age intact virgin mouse, showing the mammary duct and alveolar buds. (Whole
mount, - 10)

Plate II

Mammary gland of 6th day of pregnancy, showing the numerous buds and alveolar buds.
(Whole mount, 50)

12th day of pregnancy, large number of alveolar buds are present on each of the intralobular
ducts. (Whole mount, .40)

Whole mount of 18th day of pregnancy. Note the large number of alveoli in lobules. (.{50)
Sections through part of mammary gland of a 3 days postpartum female. Alveoli are greatly
enlarged and contains the milk in the alveolar lumina. Note the presence of adipose tissue
in stroma. (x100)

Whole mount of the mammary gland of a mouse 6 days post-weaning.

Plate 111

11. Vascularization of mammary gland of a 40 days of age. (Whole mount, -10)

[
N

Vascularization of segment of mammary gland, a 90 days of age virgin mouse. Showing
the blood supply to the ducis and buds. (Whole mount, '(40)

Vascularization of mammary gland, 6 davs of pregnancy. Note the duct associated capillary
plexus and capillary network of loop like in fat tissue of around the bud and alveoli.
(Whole mount, = 40)

. Vascularization of the mammary gland of a 12-day pregnant mouse. Note the presence of

the numerous capillary networks around the bud and aiveoli. (Whole mount, ’<40)
Vascularization of the alveolar system of a 15-day pregnant mouse. Showing the bud or
alveoli which penetrate into the capillary networks. (Whole mount, }40)

Plate 1V

Section of the mammary gland of a 3 days lactation. Note the presence of the capillary
plexus in fat tissue. (45x, ~(100)

Section of the mammary gland of a 6 days lactation. Note the meandering vessels in in-
terlobular ductal wall. (:<100)

Sections through part of the mammary gland of a 12 days lactation, showing the presence
of the numerous meandering vessels in ductal wall. (.{400)

Section of the mammary gland of a 18-day lactation mouse. Note the regression of a part
of gland, however, capillary plexus around the alveoli is observed. (/+100)

Section of the mammary gland of a 6 days post-weaning. ( -/100)

Plate V

. Vascularization of the nipple and main duct in the mammary gland of an immature mouse

treated with estradiol for 14 days. (Whole mount, . 50)

. Vascularization of segment of the mammary gland in a mature mouse treated with estradiol

for 14 days. (Whole mount, ;{50)
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Vascularization of segment of the mammary gland in an ovariectmized mouse treated with
estrdiol for 14 days. (Whole mount, X 40)

Vascularization of segment of the mammary gland in an immature mouse treated with pro-
gesterone for 7 days. (Whole mount, X40)

Vascularization of segment of the mammary gland in a mature mouse treated with proges-
terone for 14 days. Note the capillary network of loop like in adipose tissue around the
buds. (Whole mount, X50)

Sections through part of the mammary gland of an ovariectmized mouse treated with pro-
gesterone for 7 days. (<100)

Plate VI

Vascularization of the nipple and main duct in the mammary gland of an immature mouse
treated with combined estradiol and progesterone for 7 days. (Whole mount, X50)
Vascularization of the adipose tissue of mammary gland in an immature mouse treated with
combined estradiol and progesterone for 7 days. (454, X100)

Vascularization of segment of the mammary gland in a mature mouse treated with estradiol
and progesterone for 7 days. (Whole mount, Xx40)

Vascularization of segment of the mammary gland, a mature mouse treated with estradiol
and progesterone for 14 days. (Whole mount, X40)

Vascularization of segment of the mammary gland, an ovariectomized mouse treated with
combined estradiol and progesterone for 14 days. (Whole mount, x50)

Showing the regression of the bud and duct at 6 days after ovariectomy. (Whole mount,
X40)

Vascularization of segment of the mammary gland at 14 days after overiectomy. (Whole
mount, X 100)
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51

Ji

b

-

W,

1] -

% fi#

B4

C

i

78
R

BR o i &

LZE R

=R N )

Plate 11
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Plate III
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Plate 1V
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Plate V
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Plate VI




