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J£0.014m.m. ~HEEOEX) (LTHFED m. m.
RMY) 2) MO E (£#0.15 E£E0.07~
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B2k S RERE L, BRMABGELTWS, B
RBEBEUAMEBTREEIN, BEBBRELZ LV,
RO TEEDE SIIMABHBOE S Th 5, WHER
B2 L CAIEICR ] LR/ 2D iR A FD
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lcPR A L OB LEMBE LT 5, REER
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W& (3PREAEZH s DL E)

RIECRED R ~ETH 2, THRHIVELEH
DA {7%. Elastica interna [2ChA8%H, 2/
CHADET., WRTOHRRA LY, dEC
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{, WEEREDICIED, RREGEHOREEREMIZIZ T
ot VEOBEABEONS., ZOMDETH
IR, VR OBRGTRSENLS, BRI
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1) BT v A% (£F1.3 EF0.14). X
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CEOES TR EENICHBERE UTARIZZERL
T35,

2) TER) v TERLOBERABRICH>TH
lem DAL (£7%0.6 E£EHO0.2)

3) BB Y v HIOMAE (£%0.58E0.04
~0.08) COELIELBEL THAL-EE Ofic
—ZDKOHRBHELBET 2BICEVEOHE
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Hik VENOE L O HOREMDHED., < oML

HE (£7%0.35 EF0.09) OHFBLHES L,

4) NERERE OB (210.37 B E0.07~
0.19) BEBEE R (IR knBELHEL
B2 TEW,

5) LB -EEY Voo (&%0.3888E 0.04 ~
0.06)

6) MBY v HOoMAE (£%0.2 EEO0.08
~0.04). il (£720.3 BE0.03~0.04)

) 2EDHE ) v <HiE R PR (£27£0.25
BE[H0.02). 7) OBBREBHATDOIOLDHEL,
HORFI LB TERRESEBDOLDEZF S, E
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8) KEBLIEY v & (FRET v <fi0T

F#a2em) (£0.6 BF0.26~0.2). THIA
FEE2ED, WS SUERAERE SO,
Bt FHOE DI LTRTELIEELTO S, fil
DEGTRICEN LD bS5 (K2),

9) BEETY v HO BAE (£%0.258 %
0.07~0.04)

10) SEHMIBY) v < AB(1 (£70.6 BEE
0.11) WAL TEEIEL., ARGEH ORI T
B NVHOBKIBEL TV, WECHED FIT
M4 —BTAL, DBECREGRIZL~2 FHTHhI
B, C ORBBEBORY FHTRED, D
s (£7%1.0 BE0.09) TRREHHIRAZL,

VB (3R, o1, hRHOHSVE)

WREFR—BTRECAHICEL, KVEAEE
WhH ol MA Y B2 E 4 DFHFH R ICARE
WEHT 2EHMNEL. Elastica interna |3 DHHE
8%, ARTKRBHIREY, hiEiZ1—3 B0k
EHTEDONBY, FOEABICHRE—RIED/N
BRBTm4BEDLNS, ChRTHEROBTHRT
b5, St TOMOEEINHLFEKRTH 3.
BREIRIEL, ZhickiUTERAEY, BoRIED
WV, REH

1) B|Y vookg (1.4 EBEFOD. EREDL
VEIZELTHB S B HRIIKSBHLEEFTH
3. BLNBRGER b HERES 25RO HED
—BOFmHBEN, SERERRIELZDV.

2) B voekER(2FLl REE0.12). L TH
RBBECPTH S, AUBEICE LS ORESR
DL, SNBSS ARSI R U TR R
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3) BY vooKkgg (212 EEE0.19)ELTH
BTV D T B AR L RIER T dh 5 35MEREE
BIREICZ K A oNERAEBOBEVEL BIMOT
VW3,

1) BB v oEOTH 1.5cm D (4£720.5
E£[E0.09~0.07)

5) Fl L& EE GHEBBIRSRE) (£720.4
E£[E0.07~0.1)

6) B v HID#MAT (£%0.558£F0.07~
0.03), MM (4720.88£F0.04~0.07)

7) 2 EOE R ORI (270,752 F0.02
~0.04), 2L E4), 5), 6), T, BHBIKKENI,
ENBEEREL 1S R SHEBI RV, bR
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WEWEOTHIZD. DT 6) kDI BELNFD
e,

8) IRrthREDE ) v s8E (£5%0.5 B E
0.02~0.04)

9) FRTHMDBEY v, (4£1%0.54 BL[F0.04
~0.014)

10) FIME_EREE ) v 8 (FENY v sBoTHH
2cm) (£7%0.3 BEEO0.02) D11-8),9),10) DRIz
REEDOARERE. 4, 5, 6, ) RUTHOLD
ICH LU THR M RSB, BIZ10) IERT
B LR BBAEES T RN TRAERD 205
bH 5.

11) ZFRET Y /8O L AK2em OFAL (£
%0.8 E£[E0.08~0.04)

12) KERRSUIRE Y v 9% (£7F1.1 B#F0.03
~0.05)

13) KERTFEEY v 9% (1112) (FERE ) v /<8
DEHEK2em) (4£7%0.66 EE[E0.06)

14) TRREREEY © F (2811
~0.05)

15) ZRAET Y v oM E (£7%0.84 B
50.23)

16) 2 AR IES (£70.8 E[F0.26
~0.08)

17) FHEBY v <O MAT (£1%0.7 EE
0.18~0.1), EHEZ (27%0.951[50.08~0.06)

18) KEE kY v o8 GRERETY v o
H#12em) (£7%0.7 BEE0.2~0.1)

19) ZEETY v RO AT (27%0.8 HE
0.09~0.1), Bl & (£%%1.1 BLE0.05~0.07).

TR Y v /%8 (11-19) FFARMzIZ o b0
KEPTHADS, BREERIIENICTHESR D
BLZOBAEREDLEORHBATH 5. HEHKE
FEHIIAKNHED—FE T Elastica interna {TA TN
BERICAREICEH LTV 3, difEid 2 — 3 [BOiR
SEMTR2HRBOERTH 0 B oHEICEaBgH D
CBRELBETH 2 LRMESORUSEE LR
3., KBTS RBICANTIIHEDHII L aE
TAREBIPOTH LARES BT DA LR S
»5 (M) b—RZIINVEA S MANCETT 5
DTH50, BERILEODTRIE (F#) »oIH
(E#) L7 5bDb%H D, Tt LELEIERD
1750 LH 5. SMECHROTREAEMIIRER L
HTRERLELTEL, BELTHObHDITHRL
TRFEOHEANCE B A2 BOMNE S BRI

BE[E0.03

WTELRE LRA LTERARICEN T3,
XEICH M 2/ EIREE b7 2 DI THE
FLTVS, COBUFRRBEHTHEOETCLRED
7.

VE (3HEELES A, PO L FEET 28,

AREERIZA - hichc b, WEROBHHIZH <
Lo, pEHEEVFIIACHESERT 5. SMEHE
HOLOERED IS,

1) B vk (£72.082E0.14)

2) B, T OV TRKRECHRT S,

HY Y RKBROREIRE L KELL, 20B
BITHE,

ERENME

1. Elastica interna QUK E L DEBRICH
T

HEROTDHTIIZDHER & L TH R & Elastica
interna Z & DOTWVWAKTH A, BNy Vo ETIL
Elastica interna MR EB~RTE T/ L Bo—F
ERERVBENEL, ChBRIOREE DT
W3,

Y v NEORRGERHRIT T N TREET 2 Wik ARME
DOHBIC>DFEMN A, Elastica interna &REERIMELG
HDBTHDT, TNBBICESLILHDTSH A,
AR, FIESRHGE TR, TEEE M RuEa
BRSO T, T T D % % Elastica interna
EZIXLTOAEMNELZD, Lh b T Tiiai~icin
Y Y EQBICEOTHEREDTHA. HibI
FITI3 Elastica interna |3 R77HRRAET, TERTIZ
HTTZRAELL, T, VETIEFORNSICH
WT2E (KRIC3B) LE>ToMizfiseas,
T NBITRARGED T2 5 D Elastia interna
IZUFENTVAS, —BICNR E Elastica interna &
ORIICH LHRI T AHED (I, M, VI, id
ThER S (IVR), #2>T, LEED Elastica interna
ICEENIHHELA, RREOMNICE €S hICK
DTARDOHEIBLCRIEDTLE S, X Elastica
interna X DAMUICARGERH O DI VERN T 24
WIVE, KgETRPEORERD ALY 5 LI
HRE &7 5. Hellman (Mollendorff DAX), &
B2 L3, TOEBIOWET LR LIAED
» Elastica interna DBFERET TEREE L-E B
bhd, Chicd LT Mall QD1 Y ¥ 4FIRN,
MBI LRESZ T N THRBECRT 200 L
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TW3, FEREHDY Vv oEELBELIE, Ak
BoiEFR & UT Elastica interna ORI FiAE &2,
VY BORICRMEHFORET ZIKE TR,
Elastica interna [IHFEIZAoHT AHEIH D,
BoRfEEH B ZOWIMCED S 5D THD T,
Elastica interna DSAEMIEREZNL T DO LTS
FLLRALY, TOERTREENLSRAIGRE
TV, i, RRGETORET 2E TId Elastica
interna OFINEETZOTYH, BTN THERAEZEYD
bhnBahdH s, FLEzofho) Y ETREHR
AET ZRGEREREORICER S L 25 THVE
SRPOMHTHOTHEIZELL CEB3EW,

2. PEESMEDHEFRICOWVT

1) v &3 Elastica externa &FERRXDIT

LRV, EOTHEREEDZRENSBVORTH S,

PERDBETHEREIC LTV A B 0,
Hellman {ISMREHORDLNEBEE TH hEE L,
Mall, EFRIIMGERHEIMNEICR S ¢, FHIE
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The Structure of the Human Lymph Vessel
By
Shunro NAGAHATA

Department of Anatomy, Okayama Universlty Medical School
(Director : Prof. Hiromu OQuti)

The stucture of the human lympl vessel wall was studied with a special reference to
the muscular architecture, and also to the regional and individual differences. Twenty-eight
preserved cadavers of Japanese adults and one fresh corpse were used. The specimens were
prepared from them within the range macroscopically possible of obtaining necessary materials.
Therefore, the smallest vessels were not involved in the present study. Besides ordinary his-
tological procedures, film specimen method and graphical reconstruction were also applied.

1. The muscle bundles of the lymph vessel wall, ever changing their course, branch-
ing out, and anastomosing with one another, form a flat network (muscle bundle group or
muscle plate). At the thicker portion, the muscular coat consists of multiple muscle plates.
Their bundles intersect with one another obliquely and form diamond meshes, but there
never interlace with one another like textile fabrics. Often a group of muscle bundles bran-
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ches out from one muscle plate and form new musucle plate, the bundles of which are direct-
ed in another direction. Such communications of msucle bundles can be observed commonly
in between each layer of the muscular coats (see below).

2. Elastica interna of the lymph vessel is poorly developed. It spreads out around the
bundels of the inner longitudinal muscle, forming the elastic sheathes. Therefore, it is not
necessarily of a single layer, but is often made up of a rather wide zone including longitu-
dinal muscle bundles. '

3. The muscles of the intima and the adventitia are thin, generally consisting of a
single or double muscle plates running approximately longitudinally. The muscular coat of
the media is thick. The muscle bundles rung enerally longitudinally in the inner layer and
circularly in the outher layer with ones in transitional statc in between. However, some of
the vessels show all the muscle bundles of the media running longitudinally, while in others
all circularly. The longitudinal muscle bundles of the intima and inner layer of the media,
connecting with each other, constitute the inner longitudinal muscle of the lymph vessel.
The course and obiqueness of the muscle bundles of the media are extremely irregular so
that the coat offers variable patterns.

4. The regional differences in the structure of the lymph vessel are most markedly
exhibited in the amount of the longitudinal and circular muscles. Furthermore, systematic
differences are involved to a great extent in them, and local ones seem to be less significant.

5. Systematic differences.

a) In the most peripheral lymph vessels the wall is thin, and contains only a small
quantity of longitudinal muscle, suggesting the transformation to muscleless vessels. However,
more proximally the wall becomes fairly thicker, the vessel showing considerable contrac-
tion. In this type the muscular coat is composed mostly of longitudinal bundles and only a
few circular bundles can be recognized. Still nearer to the center the vessels are now made
up of three muscular coats, namely, the inner logitudinal, the middle ciruclar and the
outer longitudinal. As compared with the lumen the wall in rather thin, and contains
less muscles, the contraction of the vessels growing weaker. According to these differences
in the muscular architecture, author divided lymph vessels into five types. Of them the
vessels consisted of three muscle coats seem to be designated as conducting lymph ducts. The
thoracic duct and other lymph trunks as weel as vessels in the upper and lower limbs (ex-
cepting those in the periphery) and the chain of vessels ascending from the deep subinguinal
nodes to the lumbar trunks belong to this category. Most of other medium-sized vessels be-
long to the vessels consisted only of longitudinal muscle.

b) The most centrally located thoracic duct and other lymph truncks show the coarser
arrangement of muscles and more connective tissue in between the muscle bundles as compared
with the medium-sized ones.

6. Local differences.

a) Of the lymph trunks, the jugular and the subclavian, located in the upper portion
of the body, possess thin wall and little muscle, especially sparse are outer longitudinal
bundles. On the contrary, it is noteworthy that the wall of the intestinal and lumbar trunks
that constitute main trunks of the abdomen have thick wall and abundant muscles, especially
rich in outer longitudinal bundles.

b) Although the vessels in the upper and lower limbs (with exception of those in the
peripheral zone) are located far from the center and their size is medium, and they possess
three muscular coats. Moreover, in the arm and thigh the inner longitudinal muscle is espe-
cially more developed in the proximal regions than in the distal parts.

¢) The vessels in the lower limbs possess thicker wall and more muscles, and also more
outer longitudinal bundles than in those of the upper limbs. However, there can be found
no great differences in the basic patterns.

d) Adjacent to lymph nodes the vessels possess thicker wall and more muscles. No de-
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finite difference in the amounts of the longitudinal and circular muscles can be observed
between the afferent and efferent vessels.

7. Thoracic duct.

a) Thoracic duct possesses the best developed wall consisted of three muscular coats,
namely, the inner logitudinal, the middle circular and the outer longitudinal. However, some
individual differences can be recognized in the development of the longitudinal and circular
muscles of the media. Namely,

The type with less longitudinal muscle in the inner layer of the media ----- 4 cases out
of 12,

The type with less longitudinal muscle in the inner layer of the media ----- 6 cases out
of 12.

The type with its media consisting entirely of circular muscle ------ 2 cases out of 12.

b) There are some regional differences in the structure of the thoracic ducts. Namely,
in the upper part (the orifice) the elastic element is weak and the longitudinal muscle incre-
ases in the inner layer of the media, while in the lower portion (cisterna chyli) the elastic
element and the outer longitudinal muscle are well developed.
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