J. Fac. Appl. Biol. Sci.,
Hiroshima Univ. (1979), 18 : 217 —224

6 o SR EZ 1 o T A I R A
PR S « MRS « A —

KB K% &Y & E ¥
1979 £ 10 510 B ZEE

The Cutaneous Micorvascular Architectures of the Head of Matured Hens

Shunsaku Fu, Tatsudo Tamura and Toshikazu OkamoTo

Faculty of Applied Biological Science, Hiroshima University, Fukuyama
(Figs. 1-15)

HRILAHAPECL->TEDLDNATV A0, FBONE HNEIPELZRE, REXRMOEARICEELTH
5o Wi, WEABRHBEHMBPELCLI>TEDN TS, ZOHFOPNERLEDOPEICHNTHE/NT
HYETH 5o HPIRBON, NEIFEOMBHRETHD, B _RUEMBEELANRINTL S, Licd-
T, INSOBRERAMEBHUNICIE U RELAL, MAOORERE 2L, AMKIEINIC3 &AL Tl
5, Wik, WEOKEE I, BEEMNKEICHKXRTEZEDTH 200, N6 DHE O EEMIME L
FICRELTNDCEIBHICHEE I NS,

GRS O [fiL 3 4 A 12 o W T i HucHEs (1934)1, KITOH (1962)% , RICHARDS (1967)% S0 #
ENH B, TNOLROTFNLIPOHFBEICHTI2MESMATNcLDOTHD, REEMMEICONT
BEKLTHEW, DTFHIC, Wobzickr (1929)% (2 o gi i fZ i O EHIMEHEL Y 7 F Y IEAEIC
Lo THNTV D, TORKER AW, AEZECICHEESEREEMMEEZ S > THE2DZEBE LT 5o

HAEREZ i O EMIME OWF% &2 B1ic, RICHARDS (1970%, 19747 ) 3Wst, WE, M7 &0 MPET,
HEAPETHEINTO AEKICE > Tid, FEESEMKEBINTH 5 T L6 LT 50 BEO IR
WOBABIKBOBE AT ED1F, COPBOREEMMEMBES L THWET EHNREINS.

AFFEE, Lo &S NS S CICKRBFRABOBLAL) S, FET O K & O BMILE#EE SBREE
EABICE - T, EAETHEME T TR~

# B8 & B &

PRI AR S b BN OHEAR L 7k YEE AV, B A ¥ 7 & — VEREE T TlEE
L, KBRS 288 LTI Lz S0 TREBIRIC A = 2 — LARA L, AR KE KR
L CHi A O Mk %52 e Uiz o METEAIFR MURAkAMI (1971)° O K #HICK T, A FV ALY
DL— MIEE, KO H =2 - LEBLTEALK, BB, EAMERER -2 vYITTFHREICER L.
A, TEMAMK L CHEAUE L, ChE60~T0CoREPIC—BRE %, MIFOEALEEL .
b U -G8 83, BHo BT 3 %ty — £lhic2 — 3 ARRIEL7ce CORBITL-T, HENL
S>UICREOABRMIZERCHRES NI, DTOTHAKBE LK 20%KBRILS b ) v LEFICEIEL
EHEAEBMRE LIz, COLSICUTHERLUHRERDOHKRL S/MREMH L, 14 ¥ 2%y 2 —%H
WTETHEE Uico kNI ER S TFHMEL M, 15KV OIs#EE FTHE L.



218 BESHEE « R - AR —
R & F =

fifty — £ THRPAHROHEMERLRRICEZE L1
LA, Wi, REREOBPBSREELZELTH
TDEMRTH - 1005, BHOPRITL choicsh oS
FTREOARE L T 7o SMPHEIROFEMIE, Lucus
(1977)® o WX O 4P £ 5 Loral tract, Fron-
tal tract, Superciliary tract, Genal tract, Tem-
poral tract, Rictal tract * apterium, Postauriular
apterium 75 EDFEETTH - 720 Occipital tract
DR ELOMBICE~T, ZORFBHBE > T,
COFTRIE, BEHORH RELZSTRIEBDOL
K3, SEBSREEMNEEZBZ TS IEERT S
DTH-1o ST 5L, BOBTHIEARBEROE
MMEOHFZEH > T BbDEAIEEINI,
HWOAMR T, W, WE, RS E 5 R
BOREEERE LT 505, SHBOMO PRI 2
BEBMFCRIROICEZIE 0, COFEHIE, PSS
PELCL->THEDLDN TV B0 E, REOMHEFHRE
PRI ~NTE O epIT, MEfmBsERnInTy
BMOTH - 1o PILORKEOHEREHBIELN T EIL,
Bty —#FiIc K B BPRFIC X BRI N,

O X ICER T FUAME T T #EA 7oK E o AN S
FERICONTLIT 50

Wik @ W2 SESE S ZEHOREFM D S
0, ROREELCERBTHDONT 5, &
FETE L 1o ek ) B 2% 1 & I 456 (YT A 2 1~ BR AR 5
THEEZE LI LA, BHO F - aRF BN EERD
KBRS T (Fig.l), ORI
BRRICHEBEINE BOTHD, TOIKRIZAE
DEHLIC K » TEAFIE 5 Ttz REFLE O FLEIC
£- T WEORBREIIEFEL RSN D LE
Aol

W et o> B EAIIM S (3, REE FOEOALEIC, %
DFBFLBEADTARC IS U THHE  FE o B4 & #

Fig. 2. Cutaneous microvascular architectures of the
comb at its points region. Highly complicated
capillary networks are formed in the super-
ficial layer of the dermis, corresponding to
the epidermal protrusions shown in Fig. 1.
X335,

Fig. 1. Surface view of the comb. Its entire surface
provides numerous dome-like protrusions
visible even by the neked eyes. They may Fig. 3.
serve the magnification of the epidermal
surface. x50.

Magnification of Fig. 2. The vascular net-
works are composed of a sinusoidal type of
capillary. x230.
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Fig. 4. Horizontal section of the comb
near its basis of points. The capilla-
ry beds in the superficial layer of
the demis are drained by smaller
branches with rich arteriovenous
anastomoses.  These arise from
large vessels passing through the
central layer of the comb tissue.
x60.

Fig. 5. Cutaneous microvascular architec-
tures of the wattle. The epidermis
of the wattle provides some
epidermal folds that run horizontal-
ly. The vascular networks are
formed in a complicated way with
sinusoidal capillaries like in the
comb. x50.

Fig. 6. Cutaneous microvascular architec-
tures of the lorar region. This
region is covered coarsely with very
small-sized feathers. Its vascular
networks are very complicated and
composed of somewhat large
capillaries except for those in the
area of the feather follicles. x50.




220 BEH R« AR « DA —

BN o3, PEORBICE BT
PeZ2EGtMEMICHALTHRTHD
720 Lx L, B EEOPER 18BN
THHOT, PAOMEMIARFEET
Ho- 1o

Ui B & B (Genal region) -
R E RO BE N TH - T, Al
F 3R, 3R 8 (Coronary
region) % 75 2 MIEHHICHEL TW B,
HUEBIIIRIE D FEIChIiE L, FAHIBT
#i# (Malar region) , % 712 H fLi
ke o TOMEIZIZZHE L PO
ETHDOLNTED, BELOPNELD
EOICAHT, K0FE®TH- 1o
R g ¥ o> B2 1 EANME#3, #E
WICBD 2 LRAMOBERTH - 12
(Fig. 7)., EMMEPEOMDORE
BCBNT, & ICHEMRIMEE A%
gL (Fig. 8). —7, Pax
PR EAIMAT M8, PESKEILS 2
CEHE-T, RBIKREL T,
HUEB O B MM R8T, R E3
ERBKTH - 1o

MRS - RIS DB Ok 12 e

Fig. 7. Cutaneous microvascular architectures of the
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Fig. 9. Cutaneous microvascular architectures of the upper eyelid. The eyelids look reddish
in living state just as the comb and the wattle. Its vascular networks are characteristical-
ly dense and complicated. Hollows show the roots of the eyelid feathers. x50.

Fig. 10. Magnification of Fig. 9. Notice markedly sinuated networks of the considerably large
capillaries. x100.
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Fig. 11. Cutaneous microvascular architectures of the
unfeathered postauricular region. The capilla-
ry networks are complex and dense owing to
the absence of feathers. x40.

Fig. 12. Cutaneous microvascula +architectures of the
coronal region. This region was covered
denser with larger feathers than the loral and
supraorbital regions. The capillary networks
tend to arrange thmselves in circular net-
works around the feather follicles. x100.
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Fig. 14. Microvascular architectures of the transitional area of the skin and the
mucous membrane at the entrance of the nostril. The subepidermal

capillaries become gradually slender and straight in form and continue
towards the networks of the nasal mucosa itself. x55.
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Fig. 15. Microvascular architectures of the nasal mucosa at its operculum.
They are formed in a coarse network of small-sized capillaries differing
largely from the epidermal capillary networks. x 55.
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SUMMARY

The cutaneous microvascular architectures of the head region of matured hens were
examined by means of resin cast preparations with methylmethacrylate under the
scanning electron microscope.

The findings obtained were as follows.

1. The unfeathered skin of the head including the comb and the wattle had vsscular
networks highly complicated and very dense just beneath the epidermis. The region of
the skin with downy short feathers such as the loral, the frontal, the coronal, the eyelid,
the supra- and infraorbital, the temopral, and the postauricular region also had vascular
networks not less complicated than those of the unfeathered skin. The skin of the
occipital region covered with relatively long feathers possessed circularly arranged, dense
vascular networks around the feather follicles. Therefore, the head may be considered,
as a whole, to pup on a cap of well developed capillary networks.

2. The subepidermal capillary networks of the comb and the wattle proved to be
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composed of typical sinusoidal capillaries, whereas those of the remainder regions were
formed by complicated and markedly sinuated capillaries. The complication and density
of vascular networks seemed to be in relation with the largeness and distributional density
of the feathers covering the skin.

3. Those well developed vascular networks located just beneath the epidermis
strongly pointed to the possibility of the direct loss of body heat through the skin. Thus
the head region seems to play an important role in the thermal regulation of the chicken
body.
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