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Micmvaohrizr.ion or rhc r4d[biD in Ltdr
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INTRODUCTION

rhe mly mlnnlls rhd mr ny uc bi'ds. chnop€n
can be dividcd ido rwo sbordcai rhe subord{
Mcsrchirop'.rr (frtri' ba, trnd rhe $border
Micrcchirop'em (lNed bd). rhc hqc rrui.brh
round i0 Tlrailand arc cJhd Lyl.i s nyn'g roxes
(Peroplr 4/€i) (Figdf r ). rltry have la4e c) s 8nd
small sre.E To Lo.dc pl3.s md obnrles, they u*
lisud au!.rion, whms r]le inad brs u$ he trg
func.ioo I ! 11'c nidbmin or mesmephalotr h a pdr
orbdi sGD si,mrd be'*en'hedierceoarmard

by hisrolosical mdho& sing lishr ni.rcscopy ir is

cchtriqm in mnjurcrio0 wrh $hdog d-rs
nicroscopy (sEM) ro clucidarc rh. midbreii
nnrc$$ulda rion in Lylei s tlyiDs ror (PaDpd

MATERTALS AND METEODS
Firtrci sJulr Lylers flyi.s toxs (P!.r,/6

rr1d, or borh sers. we'shLu bdr@o 25G26o e,

*c!c uscd lor thh dudy.
an*thesia, the rhoEcic case of e&h animal ws cur
!o eipose $e hed. rncn 0.05 ml or hepdin (lio
5,000 idmD R6 imm.diarery injsred ido $e refi

NaCl, via rhe canuh. he inj4rion ofBdsotr s No.
lT th$i. nnte ind $e prepardjon ornidbrair
varculai ca* verc catrien our accordins ro rhe
ncrhods prcviousty d*nib.d,, rhc midblain
vmdn .d3 dc ..os,.&don.n wnh razor 61de

Fkiunb€forcqammj4aidpbdognphmgil

I0 addition, the midbrain ftom animals
wnhour phiic injecrion verc ft.n in Bouin\
fixatve, dehydmcd in . graded series of dhanol.

RESULTS

Lyl.|sayiiefolRisnidbnii'



an;irlin raoe60nlom,6so
iain!ardlhixhnNoi!!1d

poksorcdebmlremisphs* rnd (ft bclLum(Fle!r
1).lr corbmed supeno! aod iDldior.olli.uli 1l'e

iifercr ones (Fisma 2, t) 'rhe $pdior collicular

Gdd dncde cells and r,b{s nN Eg'on lodd be

tlt p*iaqucdudll gGy (Fi8ur 9). Tlrere wqc

las compo*d or nmy Nclei and fib!^ (Fjstrrcs ti
e). rns . .cabri r'uared on rhe vcnkr sfrme oI

r{b rmn.erebnl corE, (Fi3trrs 7 c)

forhEin hwaobuousrhr'hcbloodsuppLyorrhe
fliJbniii0Lylei\nyingfox'[Irom'hepodgiol
.onmui jlaris' ery (PcoA) of rhe,ncni.!mtrd
ady (ICA) 'id bnmh{ ot 'he lu'cbrobsilar
sysem, n,rcly r[e brslar ery (Br) sitnor
cercbdru *riy (Ace) i id pondior .etrbmr an.ry
(PcA) (Figurcs 4. 19). Hovcvci rl'e branchs ftom
6c PcA vse rhe m{q soms (Figurcs 4, l9). ftsc
bruichcs gavc ofi the pcietriing anenA. lhirh

poinh oleiq rid strpplyms rrus (tsigurcs 3, 10
12). The rnrdoncdjrl grcup consnkd or rhe

proxinar $sncd of PcA e l) and Ac. (Figurcs 4.
3) rlre addor,bel ercup E€i{d ftom d'e Ace

(Fisures 3. 12) cr pcietrdirs branch$ dr d'd

.id medbn poieiior cho'odd anddcs (MPchA)

( Fqu4 3, r 0) rhs b.archcs rbm,ng 'he podemmc

ritries (colA) or poncior ponioi or $.ond$y
po ioi or PcA (P2P) ind MPchA (Figurs 3, l0). x

b60chs va rhen c.0rLpdar dtrmnon (FisuE 3).

dnnbu'ed ii rhe ares or in'eaedurcuk rosa (lO,

mu londsNddsnp lexvas$pp l i . dby lh .

aqueducr ind also nn in cuFe, arcu.b rnd rNen

loigrudiral rasiculus (MLF) md d{6Ftion or

Anong rhe rh'€ patu olrhc mjdbrun, rbo tgmcdrm

p.mtrarirg bramhes or^ce ard Pl qmen' (FisuEs
4, 3). Thss punddting b ..h* strppllcd 6c.ns

cdebrj ro suppry rhc $bnldil nign (sN), ldcml
sidsollld ilcleur ocul.ndrof ft d tmhleridve

0orrcrch rh.cdch*l!qnedud(Fisurcs4, 3, ll).
Thr Dosbmlrtod cmup ws co'nposed or

Latral pij r or d'e regmenrum (Fsu$ 3. r2)



Mron$uhiizdion or ft! Mrd[s; h r-t€rs
Iryiq Fux (P2'?!' ilr.')
s rid srdhcom*j, d d

{he podrdi.g bnich$ fton' the Ace .ouicula

savd.rf b.richs'o ped':G rhe.olliculus ('ec'um)
(Fisuies 3. 10). Ma.y small aitcries Nsc rs^

hyds or supdor colliculus (FlsuEs e. l0).-rhe

maslomoss otr 'he srtu.c or'l[ i'ldbnii (Ficure
r7) Aftdorici'nlng fton' rheparedirrc'ies oi rhe

coll,culN. I]le d of rons{ drdls *ed deepd iid

pdrquedudal sny llyero

(FlguEs 10. r3, r4) Aftcr bdi.hiic roi rbepirar

aid cipiihrcs, csorcrjydy (Iigucs rr l7) Tl'e

mr occup,ed by ndnc fihc6 (Flsures 7 12). Ar
h,ghe. mignificatioo, Lhcc wA io reHtralon o0
rhe{scu]ffcadorsc.lpirhryndvork(Fisrrc 13)

ideork wa.olled.d iiro smdr veodc5 (Esmd
r7 le). rhe smdr vcnohs rh.i dnincd inro

an'l .rus .*bi (venrnl pirr of co.h*r xqd.d ucr)

tur(onpiiyir! arrcrics (FigDt\5, 15, 17) The
.oLL.ding veins empted thc bb.d ioro rhc bNl
lcin (!v) lFiguEs 5. 6 e) lxc Bv cnd.d ar rlt
jumdotrb€'{ei'he$pubrpcm*radhr$d$
siiuses (Rsu(\5,6, r9). h.odi.redo0 dE rr€EL

iqueduchl riis (Figurcs 17, ls). lxc* jdinc/ {nh

rb 3r,no.o Lli.ulf ycin dioyd rhc brood i.om ftc
Bvvh icb .o ln { tdbdes t rp f f j fPchg ls i i u !
rid ci.nd.d rlr nidbnin bdnddh rbc MPchA
(ng!6 5,6, 1e). rl'e dll$mdli.ulr vcio diijn.d

brood di@[y jnro ranpere riius. Ar rheruichon

'*o smn wiN nndtrg ad loiiiic sd' odrn d

aqBddd veri AftdFinitrg, d'ey runupwtud srmg

pbr ro frtro 6ccorrcdewu(F3us5. re) Te

muintry kitr beforc encritrg rhe d'trmrjusurff

rbe i0remal j"eula€'n (F guEs6, le).

DTSCUSSION

hemfpheEs This featuE n comnon ji all

Rolenria. Losomoaha'nd ftimars.L'� Thcinr@{l



ni $,  tln rL,1!i6iD r4

nr;ii Inlr.afli'ail a:6li
!ordu!al!i.xl!fi !.rFld

r4,a r. rhotog',ph o''le Ly e ny.nsfo\bal.don,l!ia.d'nrr
hmi'D\er., 'l$d.!u +" do $ L
(cbc), erebellur (cbD, ftrrmus aft} supqior colliculus (sc) and inrerior @lliculu (Ic). Br=

FisrE 2 Phobsnph orlne Lylei\ llyirs ror bnii,larerut vieq strn Emov

(sc), irrdior coniculus Cc). rhrlamu! CIt) middic crobdlr p.dtriclc (McP)
bodyc) Bd=5mm

h .*ro' o('heL!le' i fl\trBr^\ b'
rdu \ rd . ' u * . c .ao€ l i n . r ( (bC , . " . . b .1uh .  . d6 l6 r l . l T \ r . !
inredor colliculu (tc), pois (P) 3nd iicaeduncula tosa ('). Bar = 5 mm.

p p l v o l ' h ' r / r l
n /1s .o \b 'a  '  v "Fb3 m1Go h
rb4 @ce), iid0al carorid dq (lcA), aitedor.*belln ddy (Ace), ponenor cftbral .icry
(PcA),proiind pdofdE PcA (P1) PcA (P2A), pose or
poiioi ot secoidary pan or PcA (P2P), po$sior coD'nud.'ritrg air.ry (PcoA), a erior
ommunra'ii8 aidr (acoA), middle ercbml airery (McA), anbor @brardely (acA) Btr=



Ilyiq Fox ek olls ,)rei)
sriussftMrcsEj,dd

rism J. Phobsnph ofrhcu*ur,icorcsion u{ofhfi halrmjdbnln and risbthcbkphdeii rlt Lylei\
showis Drcior sgirbl siius (lss), g

cdcn(Gvc),rctussius(Rs) .ollicular veir (colv). basal ren (Bv) ed t,n3 ve^e sinN ('lx)

fiq,,6. Phdqftpb or d'e u$1 tr
ror,doBrlvle(s,owinsblsLnji(Bv),$Lperorpetrlsalsiis(sPs).enc.!drusdrvtii(Erv)
sodiitnaltueulary!in(rrv). De=s otr'

.(m 7 sbreomi.iosnpb or 'he rcMr ndtai
i | l heLy la t i l y i i s | . r . . f ussd [ t r '

intmaldruduts r-'un (reo, tgmen
'um (rss). .rus crcbri (3), subsanria
ngF (SN), nedial geniculds hody
(MGB), cceMal .q!edud (cA), o.!lo
flo'or mrve (IIl) and mtlpcdu'cubr
Mcleus(lpN).Br- I nd

ollhcwulf6msion.a'oflheL}lei\

rilcronedid (AM), an'erch€Fr (AL).
poserolaEnl lPL) ind Porqdmcdf]
(PM) srcups. proimal pad of rhc PcA
(Pl). adcrior|onbn df ssondary pa' ot
PcA (Pz l po\triorpo loi or scondar
nd.I PcA (P2P), do6rl iqreducral von
(DAqv). supeLiorcoujourus (sc). o.rLo
moro.nudetrcooprci (occ), Editrsec
wcsphrr rucrcus (Ew). rd ,uch6 (Rl
i'rspedmcdr rudcs (rpN) rid tr
aEbr ioRr=rnm



nii $. ir-rii iL.rqii,nnn nii

mrfi n!nimraoo6ooloui,6so
!Ni!Ndnm dii'riono!'ld

cdri.ulus..nre'oocdio g.otrp (AM).
octrlomdof ̂udcr comphr (occl

mdbainilheLyre|sflyilgfox's|row.

Lur zoiaLlryff(1) $pdictrlsny Llcr
(2). oplic l.yer(3), rn'smoduLcssy aid
qhile liyer (a), dclp siay Laycr (5) and
dePNhlc bycr(6) Es= 1,000rm

Ftl

shov' 4 rhe id{rnddj3l (AM). . .rc
hnd (AL), ponsob€nr (PL) siotrPs,
rcn iud$r(R) Br.=s00[n



Fty;nslorlPbtoe ttte;)
siiuhsidimiwidd.

sDM of rheva$ulircotroson cln olihe

showiis 'l'c poseDmediil srorp (PM) sl'owing 'he anerioles G), vendes (v) ind
capill!ry plexus (cp) ir :rterola'.nl

tudion sl'owins inery (^). anqior$ G). r,rtr.drcal vcii (v), capilldy plcxus (cp)



n,:6iMIa5!hoo,6aolora,6uo
{oifl0rd1!iax1liMrolri

sEM ofthe vilcuhr .onosioi .sr or$e
nidhini'lreLyle|sfl}inglox'show

(') ber{een rnenorc G) ddy (A), aid

Fisor /9 Dilg6n or rle Lyleit flyi

I tuNvrs.stns
Inbnal iusullr vdin

'lrbry23Posbior.mbd|arbry'



rlying ru (aftra lr,rt

tluadriseniia. The laryer ruperior.olliculus

'Ire snalld inlerior coll'culus .oineds b rte pons
at i6 lowtr boder The supdrior colliculus ir the

developed vi6 disriidively diffddided ltryeB,
rhe samc * ir common rcc sbiew.r!! Among
nadmlh, rhe bes d.vcropnc,t wirh very dktiocr
hyd car be ob$rod in Lylci! flylns roxcs a werr
N h sray sqoiftk,r nlii rnd carll sorc iiimals

irboEar ni.he such 3s nyins lenur, squirel and rd
shreq rheelorc $eir supenor.olli.uhs is va"y hrse
unl*e iD pmsimirn rnd 'nsdivomus mimmall the

mDicdd in ' [ aLy le | s | y inc fo r i nd i cd$s .

krnd olbal\ dos tror depeod cnri€ly upotr rhe hems
sensarion.burrh ibfiishr$qdrcsrgood$n$or
vn,o! 1o lo.rie rhe phcs lnd obsrcles ahead l

Thobcna lb lNc le ]o r$eLyb \ f l I ogb res

rh. maFr ercbrar erdy olhe brrn jn

Lters iryiis ror issjmikb 'hditr mm.! rn6c
bran.hcs tuis lion rhs IcA md d'e venebrcbssrtu
sysM $ar rom rhccompleb dterial circlc orwitlh

docor and comnotr tB sh(w' The midbrajn of
rhe subrarmalian vff(cbsres sucb as rish*,

T h c P c A i i L y | e j ' s n y l 0 g f o r e s a n b c

,id mri.t141'The Pl secnetrt ol rhe FCA, or

midline Fsiotr. l"d.i, rhcy seid rhe shod and lons
brdddbm.ncb'r'.midbnjnmdgjwdresmb.
bniches ro penehb rhe midbFin .! righ. mslc jmo

rhe tksues a0d rcach rhe cerebral lqmdd. Th.

reictrariig ,kries exhibit l mditl pdreri $ app.N
ii m3r,!15 r guinea pis,lD dos,D munn,'

a$en inlhemidlineoideLyl.itayiisroxdcar

Thgfld],lspplyo|'ieLylatflyiglox

b den poinb of p.ietdioi ,nd $e terirories rhd
$ey supply Thc ongin, oadc mri.s md rhe dflrl
vNcurar brndca i! ric fidbnii 0nd bnin ncm

'rhis is ils svideDd ii car,e dun\rrcommon @

rtrr., richie$ or the capirrary icivo*s and rhe
ncuronal acrivity. fhc pcndistins arreriolcs
remi'4s inlo c'pill4 nd*orks $ oherycn in all

aid m&supitrls, ho*evq the crpill,ry ndworks are



ilji $, rfirn rL,rliiiu r{

nrinlrlnarf, oiLB'orlosB,6,0

marNiir!na,nldriDu^l'i

wrh rhe righr Ficrosopn nudy ot d'e
nidbruin priffin $rions; p,nLLel*irh tboseor

|sded[lhc|cgmeilun''had!lugcb|oodstrpply

supcrior or galenE and Dolcrior g, oups6ira in tht
midbnii oldE Lyhik ayiie roxes h is nolgn rhd
' h . b ' $ l w i n m l h c L y l . | s f l y i n g f o $ d d i s 6 e

rhc Lylei!flying ror (Pkropd fr?j) Lias

4 Bsrmu4i ft! bioros of Lyti! ayhe ior' tM
s. ft $ii Bbbs, B4rok Fdri dcadudc

+ien d,be LrLefs nyhs 6r lM sc rE!! h

Megmhircpreru (li!il.bd) in rhc odtrchnop&n. L r

heams rundiof,, whercs Micr@hnol)u1 (io*c!
bd)us$ccholocdioi rorDrcyrr rhis.h*adc.sti.

wrri!h can bd diyidcd iiro r*o subordeni rlr
srbordd Mecrchnop'ere (rfl i' br) and rhe subo'd{

CONCLUSIONS

dc $e m.jor irrerial suppry or'hc midbruii in Lylci\

.nE.omsdnl. !d(olarcrll, posnoldcnl,,trd

ob$rvcd on thc viscuhr car or rhe cadllary 'ftc

vemN blood dniis inro ycnulN and vciis, whi.h

supsior pctosal itrd recrus si0u3, qhich rc
onmmicned h scnrr ind hrcmdiusukriis.

ADbnyl Biisrok: Fuky dctud$c sodis,
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$Fid ldLtds ii 'he tr& $Ev (I/po4 3id) r

ao6$ rA, rbrlwc Projdtroi fto D de $p@f

brc d60 d i,rts orh. dore$h pi8 (sd rE&).
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