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As to the origin of the pulmonary vein, there are two theories held by the earlier in-
vestigators. One holds that the anlage of the pulmonary vein grows out through the
dorsal mesocardium toward the lung buds as an endothelial proliferation from the sinus
venosus ; the other view asserts that this vein arises from an indifferent preexisting plexus
which connects the lung buds and the sinus venosus. On the further developmeuntal
stages of the vein there are also some interesting problems which were less studied,
namely :

1) The connection between the pulmonary vein and the systemic circulation.
2) The position of the opening of pulmonary vein in the heart primordia.
3) The length and the direction of the common pulmonary vein,

In an effort to solve these questions, the author has selected the embryos of Urolon-
cha domestica Flower for investigation. A large majority of the embryos were fixed in
Zenker's fluid, and stained with borax carmine. After the subsequent treatment in the
usual mﬁnner, these specimens were embedded in paraffin, trimmed and cut in transverse
serial sections with a thickness of 10 microns. A number of models were prepared accor-
ding to Born-Peter’s method of wax-plate reconstruction.
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From the results of these experiments, the following summary and conclusions may
be made:

1) The anlage of the pulmonary vein first grows out in the embryo 4.0mm. in
length with 20 somites as an endothelial proliferation from the sinus venosus.

2) The pulmonary opening is found in the median plane of the sinus venosus
at an early stage of development, and when the interatrial septum is formed, the opening
migrates from the median plane to the left. Consequently, the pulmonary vein empties
into the left atrium dorsally.

3) The pulmonary vein is connected with the systemic circulation by a small
branch to the post-caval plexus.

4) The direction of the common pulmonary vein is toward dextro-dorsad from
the pulmonary opening, and in the growth of the heart, this direction migrates from dex-
tro-dosad to dorsad. ’

5) The length of the common pulmonary vein is increased as the pulmonary
anlage develops, but at the later stage of development it is decreased and the vein is
gradually absorbed into the atrial wall.  (déstract).
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rEFFEHe S vara b F 2R BRI e Fa v BRI a2, =98I F
Bi7 ARV BR =R 7 B 7 & v B LRI ) M =R v, > T R
B2 NOBARNBERE =EE-E2 7 Br. 85208 BH#(12—13)7 =R
FARLEE, BErT, X)) hRB=R7 e 2Bhr F vz 2 =B B 72
ERGETFKE 2 BAL=R7 ~RR LEEA~Fher 7 Br, BE=BA=Bv - - HE
BEBE Ear7? Rr~y. 53ME/ FES 20 7 W= v o503 2 TURRRETEED
=55 - BPAKHE / $65 = 7 FEMVCRIEE 2 1 = o7 2 v igl > v RS HEABIRPY ~ 73 B2 006 2 Bt
enF? R, WIBy2EM=Rer Bk CPRBERE -2 M@K v =/ 78F
EPRKEERE 2 2 2 b AR TR €2 FIER voSBE =B r > V. a2 B =R IR
FE 2 BU5 =R 7 MBI 2 DEER~RAer 7B, RBH=R7 "HEE =R =5z
ALy et BN 2 B0 >+ BRI r HhBE A v 2 K BBk F v a r ABHH F Y,
R—1BRE7FAAFRIGR CHRB=Rr rBFE =117 » Chang K’ HR=R7 Bar vimr &
K 7 Pl D RIREA ~BEIR = [ £ 2 7 Bov =, 18 EEE B =5 ~EAE 2 ISk o
FTRAB<TE > 2. BF BREUT B =7 ~FIKE 7 B =R7 LR, DR
A~RAy, EHNEE = Ar<t) 7 re, 2 v7HF= Chang K7 N2 BHEIKERETF v +
R73ENX I8FEEUT/ 2 =27 MFREERRM=HE A LB =7 ~IiEE-1
tFIDRAE W er = 32 RMEHR 2 FHE7 20 3 v X = Goette, Flint &
%7 iz v F 2 BRR AL 7 REIED 7 UERR Y] ~PIKE 3 v MSMR 2 B =Ky 7 &
Frrx) Juery, Schornstein ENRRE =Rs MR =7 a/H=8+Y. v F=
AR, BE =8+ 7 ~AK/’ BZ~» 5N~ Plasmaaufhellung =fkr %7+ 9 ¥ F¥ »a
JBFEI R IVZIWEAL 2 EEN X, Chang K2 18—20 B 7 B = 7 Bk > v +
s TR =RE 7 H7 7=, FIBL DERE B =-Pes Bl 2rmrRan=,
Bhavilly7zs Ay =tKERIE, Bub v 7 vz A BRI =5 ™My =B > 2+ S )
moRan=erFy. GEPKBEOESEL» 2 2 v 8L v =W =R A =(L 2. 8+ 15 R/ S0
BR =R »B R 2 WA 7 e 7 Chang B 7 BH8 IR Vs~ 2 ~ BT & 2 &
HyIRFE= 7 =Mv>r ArfR=7 9. F: preexisting plexus 3 VI L2 } 2 v
R=PEBEs 2102/ )V BEBEAV MBI A< 5 F =27 HxBEF »BIHY F 2
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=) >y, E=BHEk/ 20 FET BEUIED 7 IR SR 2 AT =974 2~ 2 1 phyloge-
netisch =g s+ F vsB =LA+ 1 7 Patten 7Rt =har—Har=s 5
V. IBARER BRE7HAEN=BE v E-HR=2 7B 2r2 } 7 50 =05 EGE
JiFlk=:7BNPa VBB UuavIBHArILFEBALI T F L, s =5
7 AERAEED 75 K. R BOPE S 2EE =B v SRR Y, METKE
vAR? 2B ENA v a v, By PSRk BsE=Bu’  EVY7BAI 1 =5
AR W 2o BB s v =Ry EBBERGE = TIRE BEVFTr2 9. H6f
B/ EY 35mm, FRER(35—37) /R =R "iiE 1 XRErr e, RVPBTEREIE
¥ 5.0mm 2 B =F voo8 5 BE=RT 1) 2 7 W > 2 »ERE B =LER 7 Lh %
78 2, ISk BHE Gt ETH-R7EF=-BOx. a7 iiFRHADE =M 7 »
Boas, Goette, Hochstetter, Schmidt, His, Schornstein 35 7 B = # » #5&Hr = Born,
Rose, Narath R ) B =R+ " BR7VFHIPELI varz) 217 FER=NT =
HER BB PR FRET Y. iR v~y 220 E6 Bk R+ AL RBER =
FE/AM LRy, DE/BhH=78>7 MRk >y, H=FABRhavENS=£EY 7
EE=Wr. iy 7Sk —EHR? VX7 LHF=MFEZR 7 2 riE+ Curve 7§15 2.
H7 RYERBNE 3 v HEEE 8mm (R0 4) 7 V. K7 858K, B ¥ 50mm /i
W=7  "ERE K =BE 7B IMEALAEL 2000 F 1. BREBOEANEE 3
TARAL7—B=71. BiFk, EY 9mm = > 7 HifEE” =7 =L H/ curve ~fi4 2=
37 B =R7 B =M+ B7 24, B =Mt 7 % post-caval plesus =t 7 17
Bzt v, SRk b BPEkR + 7 HiE =5 + 7 »» Sommering, Reisseisen, Meckel, Hyrtl,
Gegenbauer, Krause, Winslow, Bohmer, Weber, Arnold, Gruber, Zuckerkandl X/
WR=Ky 7K/ BE7EHeS vay. ZE/ FE=FRAR=7 X HFEIHE> 2.
KRR EY 6.0 mn 2 BR=1R7 ~OENT7 By =B 1 DELHK=RE >, H2IERL
IHET Y. Wik B2 REF By, KR ERW 7 b RRF=ERHES =R~»
K/ERNELBL=RArr=Fv Y. Bk By 28mn =27, X7 587 ZER
N =Fyrra b IRAE F Y. K2 EY 80 mm /) BR=1R7 LDEAE, B 22
sy, BEPK, By 2 mm =5 bh=-ME7Hs, HEE €39 ificRlr o
curve 2§52, Rv r=’ EA E=2FHF=BvY. a2 BR=R7 Bk EZ27EV7
minzz2r "ER=—HArE) Fr~<t e, AERE=-1Nr viiFlk BEEE HE=F
EArzs rr~y. Bif=812R E r KT rER=RT », JiFE FKEOH=F
Yo BEEy a2 2 =REFHT A MK ANEF =E=a v, M) 2r&e 218 Ik
=&v, K78 =2,

Wir v 7 BES=11k=1Rr » Fifdk > B 20 57 5 2+ W =17 SIKERS 2 Y
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B~ b A B =k TR eI v b 2By, B DE~/HOBRCES
B b 7 B =+ 7 ~EA 2 BRI REE s, EoMIEPK By =Rlr s HE T H4M
Bre) vEE/ Es=fe 7K REIRMAY =Ko, BY Ry 7By, A=)
T BUEM 2 ) BE = RES ~BTA 3 b 7B Y.

TR B = 7 A RHMER~GEIEA 2 3 b =k 7 K SRS B0
=z»:b7ﬁ.BmmewH&%n%=Elmﬁ7ﬁiﬁv.%ﬁ"hﬁlmﬁfFif
IR ) BN 7 BE = k=t 7 i e V. |

5. #& &

FIEERR NS 3 v BEE - TIKER =Ry 2 BIPKEE =7 X NEERTE
29,

1, BHESk EE 20 74 2 0 BAE 40mm 2 B =R 7 FIKERE 1 v BE =R« 7 EH
2B Ar 2 =&Y FHH LT .

2. BbENk/ BOESAL G0 2 BRKE 2 haesl > v, BN B e 5 v =BV BRES
=BTy, B=a)BRNEEETH=H2=Fnr.

3. JK®Bk post-caval plexus =/hE; 7 Il > 7 KIERR HEE .

4, HELEBIR B ADEI VERE =R~ e, BEIEL =R TWRBL =7 =Fr.
5. MELSWK By BE OW=RF ~ER=Re7BMArE, BHf= Y7
ZB=1DER~REK L 5.

B =B S RANBE > A BT AHREAY 7B~ Y YBIRREHER =B oK/ HRT R,

F B X OB
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Pig. 1. (BLIER LRFELHEE BAER. Pig. 9. (PBTHE) DEEEEN. BHEHE.
100 1% v 100 % CLER R 0 E 2 —BO8RD
Fig. 22 (RLE) RE, X-Y @2 5l 130 | Pig- 10. (H 1D Rk 2 MR RS A #E T
% 50 {5
Fig. 3. (B2BRE)CRFERY, RAUEHR Fig. 11. (%5 8 BB DRIFERGER. MK/ &
' 100 {% ByFEFa VRN B

Fig. 4 (RADRAE, X-ViPL 7 HE@ES0E | Fig 120 (PIRBIR L. 1004

Fig. 5. CB3RE) LRELHY, BEREH. Fig. 13, (4510 R MR FARE. AME
100 £% . 100%

Fig. 6. (ALRE, X-YB4i/ EEESR Fig. 14. (B U RKE) AL 10045

Fig, 7. (BAEBOLREE , BH B 2 HE Fig. 15. (B 12B CEEX  HFAEKBA D

. 754 fit ~ Wi E. 20 £

Fig. 8. (HBO5ME ORIFERD. MMEIKAR | Fig. 16. (D
6~ BB, 100 % KW, LRIFEE 2 RY BN
(HHavz7Br) 75 £

Legend letters for all the figures.

A. =aorta. A. D.=dorsal aorta, Atr, = atrium. Atr, D. & Atr. 8. =right and left atrium.
Aur. C. D, = auricula cordis dextra. B. 0. =bulbus cordis. B, P. 0. P.—branch to post-cnvui plexas.
©. T.=eranial tributary. D, = fore-gut. D. C. D. =Duect Cuvieri dext. D. C. 8. = Duet Cuvieri
sin. E. —endocardium. E. K. = endothelial cushion of atrio-ventriculur eanal. M. = myoenrdium.
Mes. — mesoeardiam, 0. = oesophagus.” P. = pulmonary anlage. P. 0. = pulmonsary opening.
8. I. A.=interatrinl septom. 8. I, V.==interventricular septum. 8. 8.=septum spurium. 8.8 V.
septum sinus venosi. 8. V.=sinus venosus, V.= 7ventricle V. O0.= omphulomesénteric vein.

V, P.=pulmonary vein, V, P, D.=right pnlmonary vein, " V.P.S =left pulmonary vein.
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