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On the Mammary Gland of Fin Whale (Balaenoptera physalus)

in the Eastern Sea

Kazuhiro Mizue

Summary

1) The mammary glands of fin whales in the Eastern Sea were collected and their histological sections
were observed. ‘

2) As the whaling season in the Eastern Sea is summer and the whaling ground is distant from the
coastal station, the samples are not fresh as compared with that of factory ship. And the mammary
gland at a brief period in a sexual cycle of fin whales was collected, as the whaling season is very
short.

3) From the histological viewpoint of the mammary gland of fin whales in this season in the Eastern
Sea, the females show the following eight stages of maturity-

(1) Immature whales
There is no corpus luteum and corpus albicans in ovary, The colour of mammary gland is white
or light pink and it is 2mm, - 3 cm. thick. The greater part of the range of vision in histological low
power is occupied by the interlobular connective tissue and the little immature lobules are found
here and there. In high power the alveolo-tubular end piece closes in the mass of epithelium or
alveoli.
(2) Whales which experienced ovulation but not pregnancy
The mammary gland has equal histological contents to those of immature whales but there is a
corpus albjcans in ovary, and it is supposed that the whale arrives at the biological minimum and
that corpus albicans was grown by ovulation but not by pregnancy. The colour and thickness of
mammary gland is equal to those of the immature whales, too.
(3) Whales in their first pregnancy
As the foetus has been flowed out, the accurate pregnant period can not be concluded from its
body length, but judging from the length and diameter of uterine cornu and the season of the

catch, it is supposed that the whale goes past the middle stage of pregnancy, By the histological
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observation of the mammary gland the whale in this stage is equal to the immature whale and it
is guessed that the mammary gland in whales is not developed at the first and middle stages, but
developed rapidly at the last stage of pregnancy and it is different from the case of human beings.
The colour and thickness of mammary gland is equal to those of the immature whale.

(4) Lactating whales ‘

These are the whales whose milk dropped out from the mammary gland at the dissection. By the
histological observation in low power, the mammary gland consists mainly of the increased lobules.
and the interlobular connective tissue is pressed and appears to be a line. In high power, the
excretory duct, lactiferous duct and the lumen of the alveolo-tubular end piece hold a great quantity
of oil drops and the secreting epithelium is in an aclive state. The mammary gland is about 30cm.
thick in the height of lactation and 15cm, -20cm. in the last stage,

(5) Thh first stage in the weaning period

In high power the lumens are wide open and there is no oil drop in them and all the cells of
the secreting epithelium make a present of inactive state. In this case the mammary gland is JQcm, -
12cm, thick,

(6) The last stage in the weaning period )

The mammary gland is 7cm, -10cm, thick. By the histological observation the lobules are shrunk
to some extent on the whole, that is, in low power the interlobuiar conneclive tissue is increased
in breadth and in high power the alveolo-tubular end piece is not fully shrunk yet, but it can be
distinguished from the end piece of the resting whale.

(7) Resting whales

These are the whales whose have experienced no pregnancy; parturition and lactation -during the
year, The mammary gland is 4cm,.-5cm. thick, its colour being yellow, In low power by the
histological observation, the interlobular connective tissue is muach increaséd and the lobules are divided
into many blocks by it, in high power the alveolo-tubular end piece indicates the-stable and fully
shrunk condition, but it is different from the end piece of the immature whale,

(8) Whales experiencing pregnancy more than twice

From the histological viewpoint, thickness and colour of the mammary gland are equal to those

of the resting whales, It is confirmed again by this evidence that the mammary gland in whales is

developed rapidly at the last stage of pregnancy.
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B2 < DB fee tLh LD S DIIKAMTH S LAB L TIELOoBLRWETH S, ThHENbIERILSE
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WTHRD eosio DIRITE L e T H M PEMBESEMTH S, HEORNABMOARO K E IR
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COERIBEHOBINTH » BN BEMOUHRTH 5 L B~5. ZOREN 1 BHEIhFOAEY
sampling L7z, Z OHOIERELOE X% 2om. Thote, MERIC X 5Z DI R R
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Eeerning (1927) 25D CTEHEOWED DIBA B O FNL apokrine JRTH B L B LHFEE DTV B,
BOABOBMOBEHITAELE L, S IUTHI I apokrine (BBBEH) MOHWE LTWBRTH 5.
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ORI NIREED b DHBFTH B MEACTIT LR O BB D E X 7330cm. Ll Ed 5 & O THERSEN
CRTHLHCECADWE LTS 2EIRN S b D H ol (Plate 109, 10). Las LENLSD L Dk
FERIOBRAR AT Lich o T AMRD B 21320em- K Ch 0 ERSEAIC S ASWRLIOMEL 2 LT
W5 (Plate II D11, 12). HERFHEA TR S LIRENEINCE 2R E LisD THERZ S EBN %S
DELTIRDTOBHETHS, LhrLEhTh KK O H & 88112 2 R S T b Bmias
apakrine D IR E T T CHHIIEEE L HEE X N 72, milk 245 LTV B IEDE X3 MACKINTOSH
& WHEELER 55 blue and fin whale G 30em. —15em, Tl b LDORTVANRIDES Lo B —H L
TW5,

5 HHEROIE

WA OKT L ABTBEEBED 5. B AR TR OH W RIE L CRED PRI AT 5 E,
T HNME L2 ARROMIR Lo TENCRINEh 5, Plate IT ¢ 13,14, HHEAEHZOILN O A
BALRETH D ITHCR CTARM TR I QO BT RO Z L TRPELRLTWA. AIbAKE
DHE & ARICABEI ERCRN I NICREBEY R L TW5, CREHABERE KT LB YE>TWT
ZDOBEDARDOE JFRETITHR Cl2em. Thole, ZOEREBD LD N AIROBERERR Z oM
2Hb DB NEDHRD T Skl b12 om. 10em. THove. ZOHE TIRFHERTH TR ME
AT E LT EEN L O KA & LTIREDENCIIFREBA ZHEOTWA, BIEK L)
D S FHFAAES epithelium DF x DHIINC NG 2 RBIER D HHEE /L LT 5, Alb AT a9k
BAEL £ D% 4« DBAEERO W T/ TREOMEoEH LTwh, &M LIKADTw5, |
AR TAL WO epithelium OMIfE% 4 BIECSTELAEDN @ ORBO DI HAIFID lumen ]
e E 2T iz ol drop AW EIN T LEDCTHIAFI: 0 E LWWEA I Jumen 2 E H LT
WRTE © ORBICE THE LT, ZORRRBOMBIDOANZ DFAD epithelinm TR L
T, #ETHEIREEE D epithelium (5 ML 2 LT 5 SN SB A WERoT L
FOLWEE LTWE LBRLETHA.

T AW TR E  BRERCA TL40%930em, M ETH oMb ORAS WKL (B X150n., ~20
em.) 2 BEEAEH (10cm.~15cm.) KED D (Tem,~10cm.) EaCHIROE JIXARTHL L
TH 3D LEITRS.
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Plate IT 015,16 (XEEAB B ARERE L O N AROMEBENTTRETH D, ZOBOMDONTY)
FaED LD N ABORERCHRIT HEZ Kk~ 7, 10, 10, 10em. Thoiz, BERTHEELRT
3 BN < BN EEOEADRIED b Ot LTI LCW B REBBE BRs. & LTUNEMB AR
T T OB AP LRI O PENA% 7t LT e b O M ISV # iR % 7 LCTRE A 503 T
BONGB., L LENTHEENDENTERIFEOHNEBNCE T 5, MIKKCRE L Riugk
WERERSCTRIE LT 0DRR L5, COBERITEENRL Wb LRI 2 E 554 60°C
L CTEARIMET 505 7 4 VERTER L0 TR OKIC A T epithium 02385 < Ul L
THEEED BN T LEDR., HEOABIIRILE CHA LT\ DAMA L, BB WERIH
BBLTHS LB WREYE LTED, HORENEICIREA BT 5 & ROEDORIEEO A &
BT LR FI2onil 5. Ln Lo OFERMFREShRITE8 B, 9ATHL, HMEXXTH
LARTC AR, LC Z O IR IE LT WO AR (REDOREBO D) & ZORBOAN L1220
B O K Bl ol 8 5.
7D K@ oOAR

IRIEER L AZRIEIC A, WL Ly C OEAREREINEIWIRD Law LR D Linh okl O
FTEOTWAB, ZOBKBOAFOEIIHFER T 4m.~5m. THYERIIELB CThHOM. RIEH
OARFORBYI A% 8 HIc oW TR Lic, HEOABROBMBI R R THIEATR S LHiEO Ol
RUNEBESEBNATHER LTV EDORAE bhS. £ LTHEDEAEBAREY 2 DT ry 71T
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U CE D RAEZRTED DI AR THFERELS RO LT D005 5. L USRS DOk
RKODHDEHET 5 L BDEORBIZACESTH S, BIBKIEEOG M 1 DOB/NER RS DL kX
WURIBNEOK S\, PNERBEESRY MR L TR TOIRIEBOIABO TP L, REBMOBA T
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DABRORIEE TRITIHEL Lic\. Z ORI TH 50 DIKIEHO AR L RRAMHOZ L L 1x2L T D
&, EIOIMCHEBFRNECHHX AR S, Plate IT 017,18 ik 1RO AR 4 E&Z09CT L
7ol

8) —EBLLLOHHERO O ‘

HERFR > b O AR TR S Rl AN ELIE D M 220072 Rt SUEIRFR O b D% =0l KB 5 S
¥5. B 3) HbLEFMOUWEFDO DL 8) OZEEL LOWHEFOLDTHS., T BETIUL
HiER e WAERO L WIBE TH V BHIBEWRAL LIcFOLH 5 AR TH D, O EE LU O
IREEOMN 3HZ oW AR R 2 fEol. HEOARRERCNGT 2EZ X 4eom.~5em. ThH EITHE
+@Thot. 3) OHEINL RRAOCABORBIHFRCE L UTHTEH, BIEACRTITHEDE
ERE AR TABOSRE L1 & ) I CIIERRINCR TARD TERICIHBEN IR R ET 5 LR S
Nicst COBAECHRTHRIE 1) ORILEMOILIBORE & £ A TH D ZOHREHEMF T
5. AbFEADREBLEIO R, DEO CTHICHRO R RE T3 LEIIND L5 N b BT
TEoRIES RIERDERDOZ s BFEE L TW/ls, Mackintose & WHEELER (IS e b DR
Wi Intermediate stage (IHEIRIE T3 RE IRV, XOHBEM L Eizh5 6m. DLEoBRELE
- fin whale TR A IR Intermediate condition “Tholck ORTWS TR KHERIEC
H VHAE O TFEF D Intermediate condition Ci37n{ THREICH S Ao WD BED AT IR, 2K
WCRELBDTWARETHS 5. ZEHE L EOWEF OIIR OB M R Plate 11 © 19,201C
~ L7z,

] =

D HBERAROABEAREIN, TOREBENERITILN .
) REHMOBMIBE ThH VISR L 0 E X T B0 THEIER Y TRV L, X
A28 By 9 A THDHD TED sexual cycle D —RHID LR LRE S hinay o,
3) BB 5 Z ORI O RAMET IR O BB /s Rt 2y HIRD 8 00D stage KA BHENHEKS
® KR #tO AR
DB EGE, BAREE ARIBEIENG T OREBOE S 2nn~ 3cmThot. &
AR TIRF DR A LRSI/ NERREAERIC X > ThED bR T TREDE NS
MNERBE LT 21 s\, BIEARTOKBOIRERT L E MBI MIaE & LT 2T 5,
@ HERE U 7ohiE L E0 WL E0 g
HIRZ EDHE LA CHEARFNARTZEHOTO T2 BE LTV RRABO LN L AETH 5.
Lo LIVRIIE SN 1 DFE L O TESRFNRMNCEL TS 30 L Biih 3. &0 & &3
ZHEIRD R &~ iR VAR TH S LHEES R, AROE, BEXI L0EE L4 ALT
5.
® BYOHHRTFOHROIE
ZOBED S OIXLIIREATE LT CTHREDHRIC X % R IR OHEE L kLA, =0
BTEAORE, ERKOWEMN K LTSAHROFHZBE T 5 b0 L Buizh s, EMsy
CESET 5 L2 ORBIERKAEOZH LA LR T TH D, NES L BOTHETIMEOWE, R
TRARI 2 RS FEERPCR Uid CARCZIRREET 5 b0 2 MBI NS, Alof, EX
HIRBRBEOLTh LR U TH 5.
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RN OBEAE AT LB Th 5. AMZEICIIEA CIRREAKES % S i N ERE & #
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® BIBNIBEFSL LIHOIR

AT AT S R LR R E LT 5, BIBEEIE K Tl N ERIE &M Ra e L
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RIS & 12 & ORI RS EEA LY LTV W TH D AEDOE i3 4den.~ 5 ecm. CfaX
ELETHOok, AEEHCIIBEA T NERBREBIREEA L TCOTURER S D7 rY /I
ST THB, BIEK TIEREIIEEZRRIE LT LEDIEE LIREBE R LT 5, L LEREED
FH LIRS T B, '

® ZHBULOHHEFOEROIER
AMOEBFWRHITEL 2 AU TH D B A BIBERCRTHRESLTREHMOREZE L
Twb, ABROEZ S 4em. ~5em. THIE LA L. SO ARIIERR /2o ThD TEERZIRR
FETHLBIHOHERTESIT S,
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PLATES
Abbreviations

iict, Interlobular connective tissue lu, Lumen
atep, Alveolo-tubular end piece e, Epithelium
ed, Excretory duct g, Glandilemma
ld, Lactiferous duct f, Fat
od, Oil drop I, Lobule
bv, Blood vessel

PLATE 1

Explanation of figures

Fig. 1 The mammary gland of the immature whale, 5x10, body length-53ft.  thickness of mammary
gland-2,5cm., date killed-19. Aug. 1956. The little immature lobules are found here and there and
the greater part of the range of vision is occupied by the intertobular conpective tissue,

Fig. 2 The enlarged photograph of Fig. 1, 5x40. The alveolo-tubular end piece closes in the mass of
epithelium or alveoli.

Fig, 3 The mammary gland of the immalure whale, 5x 10, body length-53ft,, thickness of mammary
gland -2cm., date killed -29. Aug. 1956.

Fig. 4 The enlarged photograph of Fig, 3, 5x40.

Fig. 5 The mammary gland of the whale which experienced ovulation but not pregnancy, 5x 10, body
length -57ft., thickness of mammary gland-3cm. | date killed-30. Jul. 1956. The mammary gland
has equal histological contents to those of immature whales but there is a corpus albicans in ovary.

Tig. 6 The enlarged photograph of Fig. 5, 5x40,

Fig. 7 The mammary gland of the whale in the [irst pregnancy, 5X10, body length-58ft, , thickness
of mammary gland-2cm,, date killed-7, Aug. 1956. The mammary gland is not developed and
equal to those of immature whales. there is a corpus lateum,

Fig. 8 The enlarged photograph of Fig. 7, 5x40.

Fif, 9 The mammary gland of the lactating whale, 5% 10, body length-63ft,, thickness of mammary
gland-30.5cm., date killed-10. Aug. 1956. The mammary gland consists mainly of the lobules,
there is a corpus albicans,

Fif. 10 The enlarged photograph of Fig. 9, 5x10. The excretory duct, lactiferous duct and the lumen

of the alveolo-tubular end piece hold a great quantity of oil drops.

PLATE 1I

Explanation of figures

Fig, 11 The mammary gland of the lactating whale, 5% 10, body length-59ft. , thickness of mammary
gland~15cm, , corpus albicans-2, date killed-31. Aug, 1956,

Fig. 12 The enlarged photograph of Fig. 11, 5x40,

Pig, 13 The mammary gland of the first stage in the wearning .period, 5%10, body length-60ft.,
thickness of mammary gland-12cm,, corpus albicans-3, date killed-4,Aug. 1956.

Fig. 14 The enlarged photograph of Fig, 13, 5x40. The cells of the secreting epithelium make a
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present of inactive state, there is no oil drop in the lumens.
Fig. 15 The mammary gland of the last stage in the wearning period, 5x10, body length-62ft.,

thickness of mammary gland-10cm., corpus albicans-4, date killed-20. Aug. 1956.

Fig. 16 The enlarged photograph of Fig. 15, 5x40. The alveolo-tubular end piece is not fully shrunk
yet, but the interlobular connective tissue is increased.

Fig. 17 The mammary gland of the resting whale, 5X 10, body length-@1ft., thickness of mammary
gland - 4cm., corpus albicans - 4, date killed-7. Aug. 1956. The interlobular connective tissue is
much increased and the lobules are divided into many blocks by it,

Fig. 18 The enlarged photograph of Fig. 17, 5x 40. The alveolo-tubular end piece indicates the stable
and fully shrunk condition.

Fig. 19 The mammary giand of the whale experiencing pregnancy more than twice, 5x 10, body length-
59ft., thickness of mamﬁary gland-4cm, , corpus albicans-9, corpus luteum-]1, date killed-17, Sep.
1956.

Fig. 20 The enlarged photograph of Fig, 19, 5x40, Fig. 19 and Fig. 20 has equal histological

contents to those of Fig. 17 and Fig. 18.
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