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| sale] ZAAA HUS BE S OISR THY o7
2. 87| dd M=

1) ¥]7 (4 levels)

= AAH Ey

H7Z2 ®(bone)= ©]FoZl 7|Z9o] 7+ FoH A2y xZ|o] A|5h=
A0 22X, XAFYHARE et AAAR B4 AR 93] 9 39
229 A|A7} A= ofjof gt} [19 TI-1]9+= B7FY] AAARE Sk
FA E83t RS FASIS BB ARE s FAHE(skul)Y BlE
(nasal bone)olX AEFZ(frontal bone)S ©]&35tc}. HiZ(ventral)oA] EH
Y (nostri)olA A|&ste] F+7H(hard palate)”t U= BHW}X}O]E}
(1" T-2]o= EfEA &, 2445 4dH9 vy 45 5 528
FxA= AAEZD)S = v EgY Bl UFE}‘H%\“‘% A3
A BaxARt |@717] #8) stet&(mandibular bone)¥t AF& FHE
FAE2 G340 AAEH. HA UHE SIS Hol HHEERoR
A Aot 22t § 7R Fed F HlE] Holle 25T ¥ 5= &
ALHA ol Eettt. 8|3 EAHE ol83 I dE(zygomatic
bone)ot SFE9 dFE A= FN7F SAEA E=A] ERlstHA HY

=2 il oblz A HPTolFY 22ttt 245 B I = 5

2o
e

1o mlo rSE

22
Pk
=

Ir
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A A2
zygomatic bone

r-----------!----

|
k| St=K

pituitany
<

Fis] " '?

qphenmd

I ‘\hone. -

g [ 51
A I

terporal bone

L] e

L et

borne 8

i,
4171
thard palde

7Hl

Uit e |

[O8 m-1] HjZe e 29
HIZo| SZ HiZ0A =AAXMKES 2ol Hest $%’—|% HAISIRCHAILE). BAIERIE
Al B HASICE A, EZ(dorsal), B. HiZ(ventral)
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A E2jdd HIY B. Ec|gd= HIZ C. Ec|Ud HIZ
55 55 (BHZ%)

F. E2|Y abd2 G. E2|y 1}pN3

[23 m-2] H|ze

Im
L
o2

A%t C= HE =9 H|IZO|H, BL D= AMAMZES ol F?=XE MHet JEHe| BIZOIH E~HOME HIZ

Egyntgs

- 23

29l Zag A9

I'

LEEHA AT

A o] GolSHEE SH= THORM, Alnt

£
o M

T 2AF FFoo] vFS YA YANA £t 2FE gElelo F

24 27] 5o wet 2egEt gt 4 Qlone A4 220 U

25 10% NBFZ &7 EIstct [O19 [M-3]0 €3
ZARS eI €37 SaE 2Z2 P~ TAe o

ng
tol
N
—l—l
-

o, FEo)EH JAg] Holel oA A FH: MIHER Fogin;.
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A Eel™ HIZ

[23 [-3] "zl &gl

23lE 242 LD, 240 FH~2t B Th

H73] AR E olsfie 4= A== ZF 7919 sffehd BA= (1" 1T
-41), B17e] AR 9 AAYA] PRElE dHS [ -5]0] YER S
T}, NACADS} RITAOIA AAIgE 71&of w2k(Kittel B et al.) 4719 &
(level, Lv.)Z A&ttt o714 8% A2 A% HH(sectioning)Al
Z2A9] 7T} Zroyziths Folt}. weEbA] APA] Holz Wo| &Efo| o
I E Yehy= Zo] ofy7] "] HFH g AlZtE ook ot= TS &
Al5tal glojof sh, 2u 9 WP A o] & A ste] A YA Y-S Al
of 3ttt & AFollA 9] ATHE BHEA] 1~2 mm F&E ZZo] AAE A
= ZAQksto] A=A HA Lv. 12 AdA] viE Flo] 2EZ 8P &9

A A2 ©Hol Lv.1o] v RS FANE 22 gEIAT Lv.2e 47
FOo g Hol= FAX|FF(incisive papilla)d] 41 H, = XG5 A2+
2RES g ARSI AA 59 AlARRo] Lv.27F "v A RFY £
BHw Az U QAR 295}, Lv.3S A& slr] Mo Aol &
o Z A& AANETE. A0 A HA EHS(first palatal ridge) F ol Hf

2 204 22T ol 232 W Lv.32 A BA 52 vz SEs

41



(§§7I°I AARE Y2 Sd= Fet 0= JHY AT

A L7/ S(second palatal ridge)sd FEO 2 Tr=ch A WA L4

=
5 uiz Sgo] Lv.3o] Hrh Lv.ds T WA 03U % HE9) XA
5H0% AFL Atk AWHOE FRe| Wo| Lv.49 FHE Holut AP
We HOlg 5 ¥Ho] Lvdol o e FEHE Holk B9t ue
L% eI, BE el A A ARl EAse 210 FAS

R &f X0z L)
First upper molar
WIS AR L EPIT Ay
Upper incisor, _'"<!*IVe papliia

>

—

»

'

/ | ." '.‘ r \.'
AR 7HE |
first palatal ridge / _— ALOK =
ST, Atk T1X| (O] 2 L))
Second tpper molar

FRE S
second palatal ridge

(23 m-4] B2 s B

HIZO AR HSE oiFsry (XS BYE LIEUL
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Lv.3 Lv.4

E. Lv.4 ZO§H

F. Lv.1 gt G. Lv.2 g™ H. Lv.3 g™ I Lv.4 HiCHH
(32 m-5] HizZel A

HIZO AMRARIE Moz, HIUTS SHMERE BASIRICHA). SHME H2|ZS HIYS oS RIS,
B~0l= 2f LvE HHS LIEHHAC,

= v AA AR RRAREN EE9] FY4 ARE AFsle] REo
Z A5t
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| s37lo) ZAS HUE BN sle JlicE HY o

2) 3% (3 levels)

- 43 £
FEL AZE o]Fol 2HOF YL WA POk, F, dYH 5 F
222 AA%E ol Fasitt, [ a9 -6l F59 FAARE 9

“1 28 98 BARAL, (29 M-70le EgY A% 9 F
ot 44 A EfYE H°H*1 A 713k A Z29)o] 2o

_\;

BN —ll‘l S o
Ji

g AART FE HE ABAFE A0 39 25EHS AE H
71918 Hmo] v 2ol Fo] MET} SEAolo] EAGHE F BFRAL
AAR, Bzl AAD SRV FEENE F5o] 2o a3t

(18 m-6] $59 g
HIZo| SZut BN ZEAMMES Qo LSt 22 HAISIACHAILE). BAIRQIE Y70 EZY
Al BE HASICH A: SZ(dorsal), B: HiZ(ventral)
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HiZ ventral

C. E2YH 55
(81%)

[O3 mM-7] £52 HAEZE Z=H|

A%t Ce M2 = 10% ASZSLTEN0N| TS =F0|0, B2 DE ANNEAE 2ol FeI=XE MAet
JES] =F0|T. E~HOM= HIZ E2|ZutdS LIELHRACH

= A9

F%o] AHARE (19 [1-8lo YeEr AT NACADQ} RITAOHH Al
3l 7120 wWekKittel B et al.) 37 £2< AZsth == d&do|gt
T FH 9 Halr} Q7] w2l *—TXW A2t o] FEE ERlstHA ok
stok, ESE v upRVFR| 2 ARy & BRI o A 2 219] AXET) ZHourt
7] ol FFHor AZEofof }% @S A5kl Qlojof Shn, o]
AT A o] F ALEsto] AJAES AloF ottt AR 9F A
Al EEE dHlE [ 11909 Yttt A8 Ay B
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(§§7 12 ZAKIE Y2 SES ISt 7H0[=2421 i e

WA HAEoiA AAT APgA R HiFo] & FoteE, & 7|3o] ¢
2 ALt ol R Ve E Al Lv.3, 2, 19 &£A2 AP g T

AZ(cricoid cartilage)@t 7138 A2 AtololA 7|1 Fehdth Lv.32
A AZ(thyroid cartilage)¥ FAZAtolo] AR |AARA
(cricothyroid ligament) €804 gkt o] i A& ARINE
o] Lv.30] €t Lv.13 Lv.2& APgsh7] Ao 528t 573719 47
£ AAT &, gAZol v AR & WA (thyroid ligament)7} Al
ZEs A QGollA ZekEeh o]RES AEW ukgstd gHo| Zhzt Lv.29t

Lv.10] E&d 3AdZZo] Lv.2, ZARIdZo] Ly.10] o},

(23 m-8] 359 a5sts B3

SE0| APYQIX|OH BT FHPSrY XS LIEMARICY,
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=2 mOjsict

ul
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= o
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[O3 m-9] £%2 Ay
HAISIACHA). SHtE H2|Z0| HE

f& Sl

Fro] FA AR HRAREA HY B4 A4S Aol BE

O AEoA.
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(§§7 12 ZAKIE Y2 SES ISt 7H0[=2421 i e

3) AAAFS A tip

- AN H7e) ZE

AAH o et TS o3 Q7] WEe] I sieo] £11 AL
shwl Apgulo] AbAlo] HAU, APYA] Hlth 234 welo] ZebAA] Het. of
2 Sash] 98 F4FLe] QG WS et HEsA 25w
(rostral)o] Hletol A 23 ZA Hiw), o] Jei2 1A T AL
A dHe 4g 4 ek oF (17 M-100] e e

A B

[T8 m-10] HIZ 4¥ Al HER 2
HZZZ2 2 22 iYL HESI=SR X&E =(A) 2 HLUB) #5222 AMFATHO).
o] o
F9 Lv.13} Lv.2& 52}’;*0} = ﬂ—@%ﬂow‘ﬂ FHEi7E FHshs 71l

o =l @ AAe AeE NS 29U & 95

» 350 EFY
T59 Lv.12 HY7F uje- Fa 2] 2o HA ZHEA0) A7t &
| HA] L= HEdofF HE3 S A

A} o
© =
TYRE YAEolof 22 o] &Afo] HI Zgjo] Lolsir},

O
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P e

3. X%

Jo

D ¥

(1) Level 1(Lv.1)(Uraih and Maronpot, 1990).

-

Zoto] A= FHOE Aot v A4S 7o 97t Yt
TZolH, 1 Fgole d&xZo] I 4S5 AASt Ut B 371%
= 52 ¥|%(dorsal meatus), &7t H|E(middle meatus), % H|E(ventral
meatus)2 TESH £ 9|, 5& v AZAFEE ethmoid recess? &
FE(dorsal part)7tA], 7t B+ ethmoid recess®] dorsal part~maxillary
sinus7H|, & H|=& B39 vl=hS wet nasopharyngeal ductZbA] o]o]
=g

Lv.19] $Z4(septum), 5% H|%Z, HZ (turbinate)E S+ 1=
B ozt EXxste= AEZSFL AlESo] AoiAE HFdS ERldh
Nasoturbinate®} maxilloturbinate®] E(tip)2] AT+ A7 ARE 7H2
717} 22 dgolnt. vIZ7R9] Etip)S HEAAT 3P (squamous metaplasia)
o] 7H WA o= FHF stuoly, 717t A2 A AHE HBAY
2 QQlste] 3o QXIsHA Frs Fodfjof gttt F4 H H|ZT St
HBO Mu AFAT(ciliated columnar epithelium)@} &ZHAE(goblet
cel)7} tjF-& Ex3ict. 7| AA| E(basal cell)= 7| AF(basal lamina)oll Y
Aoty Wdks A4 R =t} Maxilloturbinate?] &% QSHol= £

o

h

AR JFAr (nonciliated columnar cell with microvillous border),
HRAM (cuboidal cell), brush cell 5 3749 Al&27}F § &A|sttt. Brush
cell> BiZFOZ XL microvilli7b Jom F2 TR 4w Ato]o
A A=,

Lv.19lM+= E<453F 7|3 (vomeronasal organ, Jacobson's organ), I+
E3H nasolacrimal duct), 8 (septal gland) 5= TEHTY. BE5F7)TH
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ol

2 3t A9 A} AA (tubular diverticula)e]™, E=3Hduct)S Sl AA
(vestibule) FFHOE |H3tt. FEet 752> E#A UA oy HE2E
91 (pheromonal recognition), &4 51| AX|(food flavor perception)
59 7l 7HAE AoR oA HE5AT|TE B HS HE YF AT
2 JoJQly Hitj&2 57+ oA Fd(olfactory bipolar neuron)d H¥
M| E(sustentacular cel)Z §oJ9tt &7t H2H2
Aot mRZIR 2 AR (cilia)7t §l2 71 AT T 7IAAET} gtk B
719 w9 YAl= dFTet HE2 4441 T BAYERE
ojdtt BHH5I7|H FHO =4Haxon)S 4L if-(olfactory bulb
proper)?] ¥Zol| YA|ot= A FZ4 -2 (accessory olfactory bulb)a 2
=t 537|132 A& (vomer)d] E3oA 3A5H] wfEof Lv. 104 E5E
713 CAR Holil, Lv.2olAe ARG R Hth AAHo= 235+
7V AFAAHE 9 olFokes Egol wEEHN o A9 e =EUH
(lacrimal apparatus)ollA 7|¥3tt}. =E7]32 Febot =& H(infraorbital
lacrimal gland) 2 99}e] +=EA4Y (extraorbital lacrimal gland)& F34%
. == (acrimal duct)2 52 Z9d(dorsal conjunctival sacs)olAl
AlZbolal FEE®IH(nasolacrimal canal)S S3otHA &3ote] Fwad
(nasolacrimal duct)& Aottt IEEIHL T A (nasal vestibule)Q] =i
ZF%H (ventromedial wal)olA 2dth FeE9] A2t 27822 A4
Aog SFFTHFAYF Ex5t, 1 o= AASS FAR dF4HE ¥
ot 1Ey, AT HEdT S v RIWs] dEE, olE 4
Ao 2 of7lE ARFE Wt 84 Lv. 194 S5HPATE FH Yoy &
oA AF8EEY &2 THE A= (rritation)o| A oF7|1H S84 ¥
Sk yEhdo &8 7194 st Wsk: a1g|Eofof it
HEL FAM(nasal gland), =&, H A9 F+=(transudation) 52
= BH|EE #£84 242 #4459 v H|k(nasal passage)?] @57
At

2 A(gland)®] 40 Esitt. ol Al bt #uld &4 A

ol

50



st=dl, SHEES SYE 3700 S8 Fostal & Haer HeE ft
HH =LA (mucociliary transport system)©l] 3oslo] s 71|29 B
376 HX3SI} Lv.19] v|SZAo| EAot= M2 d¥Al(anterior gland)
et =¥ (posterior gland)2 2 FEH=T, HS4 9 AP HeH Y
(tubulo-alveolar type)oltt. AuFAO] EH| AEx= 5231, Hie W A5t
= A3 mjAIg BEA AlzdS 7R low, A
-2 I A A (nasal vestibule)2 7G5S YZE 02 AR E|o] Qi) SHMAY
2 EAM#YFP(branched acinar type)o|™ XHH5FI9(vomeronasal
capsule)io] FEHo=Z x|gtct, FHpHOl BH] ML= LY (spherical)
o|11, g fIX|ot= W} B 27| Al2EE 7HAL SlH ol
Ao 779 THduc)> 7 2 AFAT Abe]9] 1 (groove)= Wt B
F371%9 WHoRE ATttt HHlE2 Y4 (mucoid)olth

-5 (venous sinuses)~ swell bodyztilE o (A2 Kissesslbach's
plexusgtal &), AFH9] Kissesslbach's plexuss= $5 AFHQ] I3t HIEE 9]
A2lo] F7|= sttt 73 & swell body= nasoturbinate®} maxilloturbinate
Apo]9] @& of 9la1, 71 A2 swell body= maxilloturbinate®} 53
71HeE FHE= 40| ARt o] AU 29 = 25, F
T, Y%t 3719 olitsteA Hk ol et EEikint. date] S g
(collapse) T & EFst= 227|520 upet vl

9] FHeSLe LR Em(internal carotid)¥ WH| QA5 (phenopalatine)

9] HA 7A](ethmoidal branch)e} ¥FZE-5"(external carotid)® A7
7F(anterior palatine branch)o|lA &g%t}. H|Zo|A AW 7]5F 0
& So= HidEo] vk A §Al= A9 Am o] #9 oo YAsh, F ¥
A 52 AH 9 A QIHsHA Foiqlal, Al WA 52 ol AFAU-
AL FFo|A dFoE FTS FHSHH, F7IE WESH Sk count
current heat exchanger system= 3733ttt 323 79| JWEo] TF¢

2 HYAM(ethmoidal vein) @ HH|JAZA M (sphenopalatine vein)o|th

o)
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(2) Level 2 (Lv.2)(Uraih and Maronpot, 1990)

22 o]=°f 93 "dli=(occlusion) F7F & Ath &

7152 SRR Loy v|GT 73 Atolo] AAL FoA FLHTIA] 7=
A5 FY] 58 ¥ T4 HEE B3 S 24 F1 AR 9 9T
3= A0 R o AR Aol Axo] Huo}l FL-ETL Ly 20| % ket
& ¥ Ee 34 YR 9oL, & FAe 24T S48 £
gt AAAC] At o] BAE A= A2 ALY 254 u 2 S
< B7ek=d =2°] € Aot

(3) Level 3(Lv.3)(Uraih and Maronpot, 1990)

Lv.39] 593t EX|(landmark)+ $4%(septal window)o|t}. SEH2
7 7t E5leE st FF I (nasopharyngeal duct), 39
maxillary sinus, maxillary sinus® & 2|=(dorsolateral)?] J+= I+
E# M (nasolacrimal duct)9 A|Z-Hol7|= s}t

Lv.29] Aote] tifE2 F44u 2 Jo%loy, 4e-s(maxillary sinus)

]_
. o 1
2 ZFEn =32 B(sinus)olut A (vestibule) 22 23 Ziteltt. o] 5
Ao oyl Hoig BEulsit oJ&Ho]| Q= 2% FAM(lateral nasal

gland) &, Steno’s gland+ &2 HiZo] YA|cto] Ll&5H ] Adx2&
oz Zlo] Ex3lty MAZe EFS A AT FAFeith =HA= &
wan]o] QQa Alo]lEF Y (intercalated striated duct)¥ EXESFEYH
(branched striated duct)2.2 FAE o] t}. Steno’'s gland= A4 B

HlES Aokl v oA FEEHe, Shle2 2599 ¥

rir
o {
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Aol WS FAISk=H 7]ojit

Masera’s organ(septal olfactory organ of Rodolfo Masera)= I UF
oo} Aol I FA9] Higo| AF SEAAYE SBMAR] AR &4
Am o] 212 HtH(patch)oltt. o] 2= 34 7|62 E35H= chemosensitive
system®] YFEOE FZAE X, A7} e W F7|EF AA A=

AR 7| & Q.

(4) Level 4 (Lv.4)(Uraih and Maronpot, 1990)

Lv.49l= 8402 g9 FQFH nasopharyngeal duct)e] =4, ©]
T390 o) 719 mof= xR o] AXLX(follicular structure)® ©]5F0]
A Q3L lymphoepitheliumCZ @I Om, o] lymphoepitheliumol+
membranous cell E= M cello] it} o] I Z A o= TAHZL} BA|E7}
ZAo1H, gut associated lymphoid tissue(GALT) ¥ bronchus associated
lymphoid tissue(BALT)?} A5t nose associated lymphoid
tissue(NALT)ZHL gt} o]= AR HIkof -85 A2 dAX 1 ot

Lv.49] ethmoid turbinate®] -+ endoturbinate, ectoturbinate 52
2 FEEo] BXsltt A ectoturbinate?] =HI} 2= (lateral wall)o]
e ST Y 22 BAE A Q5d o] Bel= AAF R ST =E o]F
oA At} AR ARFS YA TE= A R|A|ZE(supporting cells(sustantacular)),
S ZH+H(olfactory neurons), 7| AA|2E(basal cell)Q] F23tF 371K A|ZZ2
TF4E. 7IMAEZE 7| AT (basal lamina)®] AHE WS we} $71/43 9
F2Z IWAo] YAt AMlEE2 FZH(flattened)~ A& T FHHF (ovoid)ol

. ZIAAI Y] A ZA|(cell body)= 714 HEZ oA S4F thdol| S84

QL el AR BFES AAEE T PP~ 22 H2 7
3 Jota k. Fzhs
e 5~6 &0 AR EAstE, AAHEL Afolo] Bz}, 3L Au]o]

t}

of gl

T gkt S Azl 3uAe] FAT S FA
o

B3 A W

5
e

o
=

Ao A AAoHA WEHL. FxPHAE U] A (transmissible electron
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microscopy, TEM)o|A FZHFH2 ﬂ&ﬁ 17t 5= AALE7F =232 7}
21 A}, 71 7HX =7 (dentrite)= ZZH5219] AA(apex)oA]l AR A
xHoz wHWouriy ZHr|&% ﬂi-“d(apical surface)?lol U= FZ44
(olfactory vesicle), 2 bulbous enlargemento|A] T4t S E 9] Zo|
o] EEZAHX(nonmotile cilia)qx= FE(olfactory vesicle)®] apical
cytoplasmol4] basal body= #ojuztt). o] 4R (cilia)= ThFet HAS 4
& 848 AESt= AR oA ZF AR vigE2 42 Jd 7
NAA 71 AHS B4 ILgHo g Tty =442 22 thdH(bundle)Z O]
11 AFEAl(glomerulus), & $AHfila olfactoria)s @A A= HE
(ethmoid bone)Q] AH|T(cribriform plate)?] vAIgt F(canal)S E1aA
S %S (olfactory bulb)d F WA FHI AEAE FAASH. T4HHA
(olfactory neuron)}& &% A 2 tiAls=lo] JS= L 13} HE SZhA
2| A2 20~28Y F7|E dojuh= ALE AR X A7A S o2
T2 A& WA (turnover)E AAR oW T AL ﬂ—‘:— A=A %=
oh. 29 E71A| 2 (stem cell)7F 7IAA ZERE oA YA o= Hols
ofZ]=d Htsfl, AA|A|ES] ZH(progenitor)o] WA= =Tol AUt
H|739] ethmoid F919 IFTol= 24 A FaHg B2 Hla24

A7t (unmyelinated nerve bundles), @ #EA M(simple

»
1 o
K

tubulo-alveolar glands) &, Bowman’s gland”} ?Itf. Bowman’s gland
= 4 999 AfmoAT BEE. ol Y IR 7| ATE 5]

k-3
A S E F1 AU JY #¥H(mucosal surface) 2= 773ttt o
o] AR HAMRIA], &2 ETIRIA| oA =7to] Ut ot o]

HHL2 PASO G2 F44 Adctd EZ (neutral mucopolysaccharide
product)¥°] Q?lﬂ‘}it}. Bowman’'s gland9] BH|EL &7 0] HHS
S0t ot WANZE st 29 fi(solvent)E 283ttt TEMOolA= &

oA ey S dHAE ﬂ](lammated smooth endoplasmic reticulum)

b =4l

N



m za |

ZASHA Axo] tigt olsiE w71 st 47 FE(leve)] FHH
(transverse section)¥} 2709 £@H(longitudinal section: vertical &
horizontal)oll tis 7] LHH EHMery et al, 1994; Uraih et al, 1990;
Harkema et al, 2006; Chamanza et al, 2015)2 EZ =R E A &5
a3 (2™ M-110~[3%" m-28]ef Yreb it

[23 m-11] HIZ Lv.1

Ao RS LEHHAUCH. HE GA, S2t0|= A7 O[O,

HZ Lv.1

1o
FA
e
ol
i

DM: dorsal meatus, MM: middle meatus, VM: ventral meatus, NT:
nasoturbinate, MT: maxilloturbinate, S: nasal septum, T: tooth(upper

incisor), ND: nasolacrimal duct, NB: nasal bone, VO: vomeronasal
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HIZ Lv.19] ZAle IAXE

propria, SB: swell body

( 5719 AMMA YL S S 710|211 JHE Gt

organ, Red line: stratified squamous epithelium, Blue line: respiratory
epithelium, red line: squamous epithelium

[23 m-12] HIZ Lv.1

LIEHLHQICEH HE @A A: £210|E AZH 0|0]X|, B: x50, C: x100, LP

: lamina



transitional
epithelium

[3& m-13] HIZ Lv.1

HIZ Lv.19 XN TRE LIEHHQICE. HE SM, £2f0|= A7 0|0]X|. SG: septal gland(anterior gland),
A: scan ©®, B: x50, C: x100
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[23 m-14] HIZ Lv.1

HZ Lv.19 22N XS LIEHRACH HE M, Ar £210|E AZH O|0]X|, B: x100, C: x200

D 58



vomeronasal
organ

vomeronasal
organ

[38 m-15] H[Z Lv.1
HIZ Lv.19] Z&etd RS LIEHNRICE HE EM, Ar £2(0|= AZH 0|0|X|, B: x100, C: x200. CCE:
columnar ciliated epithelia, M: mature neurons, N: nerve bundles, IM: immature neurons, PG:
posterior gland, S: supporting cells,
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[2& m-16] HIZ Lv.2

HIZ Lv.29| ZXSHN LAE LIEHLHQICH. HE FAM, S210|= AZHO|O|X|. DM: dorsal meatus, MM: middle
meatus, VM: ventral meatus, NT: nasoturbinate, MT: maxilloturbinate, S: nasal septum, T:
tooth(upper incisor), NB: nasal bone, ND: nasolacrimal duct, VO: vomeronasal organ, |: incisive
duct, IP: incisive papilla, Red line: stratified squamous epithelium, Blue line: respiratory epithelium,
Green line: olfactory epithelium, red line: squamous epithelium.

D 60



[23 m-17] HIZ Lv.2

29| XXIstM AXE LIEILHQICH HE SAM A: £210|= AZHO|O|X|, B: x100, C: x200
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incisive

[23 m-18] HIZ Lv.2

HIZ Lv.29] ZXsHY =5 UELHRACE HE FM, A: S2t0|= AZHOIO|X], B: x100, C: x200

D ez



[23 m-19] HIZ Lv.2

TR UELAC. HE

oA,

A: £2t0|= AZH0IOX|, B: x100, C: x200
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[23 mm-20] HIZ Lv.3

HIZ Lv.39 &N X8 LIEHRACE. HE GM, &20|= AZH O[0|X].
E: ethmoturbinate, S: nasal Septum, ND: nasolacrimal duct, MS: maxillary sinus, LN: lateral nasal
gland, FB: frontal bone, W: septal window, Blue line: respiratory epithelium, Green line: olfactory

epithelium

D 64



HZ Lv.39 Z=Z|
ethmoturbinate

St
of

X
S|

maxillary
sinus

[2& m-21] H|Z Lv.3

TES UEICL HE 24,

A S210|E AZH 00X, B: x

25, C: x50. E:
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( $5719 HHME YU S ATt 710[=2f) T G
A B
turbinate

maxillary sinus

Lv.39| REEH

=

[22 m-22] H|Z Lv.3

AXE LEILHQACH HE SA A: £210|= AZHO|O|X|, B: x50, C: x100



[33 m-23] H|Z Lv.3

Lv.39] ZXIGIX TXE LIEHAQUCH HE M. A: £210|E AZHO|O|X|, B: x50, C: x100
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[O3 m-24] HIZ Lv.4

HIZ Lv.49] 2SN LXE LIEHHIUCH. =2t0|= A O[0|X], HE FAH.
E: ethmoturbinate, S: nasal Septum, PD: nasopharyngeal duct, NT: lymphoid tissue(NALT)

D 68



“olfactory
epithelium

[33 Imm-25] HIZ Lv.4

HIZ Lv.39 ZAsHY XS UEHHRACE HE FM. A: S2t0|= AZHOIOIX], B: x25, C: x100
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[23 mm-26] HIZ Lv.3

LIEFLHRACE. HE FM. A, C: &20|= AZHOIO|X|, B: x50, D: x100



[28 1m-27] H|Z longitudinal(vertical) section

H|Z ZHH(vertical)Q] XEISHE AXE LIEHHQICH &2t0|= AZH 0|0|X|, HE YA, N: nasalturbinate, M: maxilloturbinate, E: ethmoidturbinate, SG:
septal gland, ND: nasolacrimal duct, G: gingiva, T: tooth(upper incisor), |: incisive papilla
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[ m-28] H|Z longitudinal(horizontal) section

H|Z ZHH(horizontal)?| 251 LAS LIEILRACE £2{0|= A7ZH 0|0|X|, HE SM. E: ethmoidturbinate, LNG: lateral nasal gland, MT: maxilloturbinate,
ND: nasolacrimal duct, NT: nasoturbinate, S: nasal septum, SG: septal gland, T: tooth(upper incisor)
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2) ¥%

ZA5H GLxo| tigt olsiE F71 st 5= 3 FE(eve)d] B
H (transverse section)¥} 27019] @ H(longitudinal section: vertical ¥
horizontal)o] tjaf 7] dH=E 32 EU|Z(Renne RA et al, 1992; Lewis
and Prentice, 1980; Lewis DJ, 1991; Smith G, 1977; Sagartz et al,
1992; Sagartz et al, 1992) =EE A|Zslo] [1¥ IM-29]~[1FH M-33]°]
e et

(1) 2259 X (Smith G, 1977)

5% = A% (pharynx)®}t 7| trachea)S AZst= T &G Z(respiratory
tract)®] AXEA|(conducting system)ZHA 7|2Z4Q] 7|52 SISV |E 4
H+= JAMY EAES 9o &9 Ao 7[5k Aot FEjFHOE 5=

Sl AZ(epiglottic cartilage), 4 AE(thyroid cartilage), &A=

(cricoid cartilage), T ¥ AZH(arytenoid cartilage), AAAZ(cuneiform
cartilage), UAF 2% AZ(U-shaped cartilage) 5 6712 &FAZ(aryngeal
cartilage)2 O|F0o]A| =), o] 59 HYE FASI FYAO] FIHEE=
AL et SFINAES FAR A2 249 =59 M(epiglottis) &
Z]X]aﬂ-zh— G FO] AZoln, AES FFolA 7H 21 59 &
ZHE A oh=t FAAZY FFH2 A= Wt FE(posterior
horn)"’ S 591 (hypopharynx)E A|R|ot= UE(anterior horn)e] ATt
AAZL GASH 18 (ring) YO 2 Hj&T J&EHL £1 5E2HL Yot
HIAEL o o= H VA BFAZolH ddi(vocal cord)E ARG A4
=2 Y 2777 A2 dEE AW $FC e 5F YIS FEANTE
(aryepiglottic fold)oll YAt} UAF B AZF2 277 AHal &5 & o &
(ventral depression, ventral pouch)F¢ol ¢X|stct.
S5 YL T5AAH(vestibule), H&(glottis), FEoM(infraglottis) &
9] 37| YL E FEHAY. TFRHAYL TF AR 5 JAF=E dZHH
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dote, % o] QI Ha
W% 0% Sof 727l A Aol HEcE U

e WA o5 Gt 9AH, ol /RO olojAt. FE 1
A olF Aut BHo| wet ofg £5 7125} ojzdo] JAw |EHo

zgth AYe] AFoIA AR FE S50 W Wi QI 7| BAA
Ergt FREAS BT FEAoR BaH HEAue Hn

ArojAtolols AR Y347 Qe 359 Sy viE @ 52 oS HY
ZHo|A TREH, oA TRES
(2) Lv.1

SFo] Hj& HES 7|E0 g FAIAZo] Eu ARG AJREE X|Hog
ARIRES ARSI, Lv. 1o+ %970, dAAE, FoES(submucosa)©ll

AA5t= FH Y (seromucous gland)o] EA g

(3) Lv.2

TR HiE BEZ VISR IR AFEL EAE0] U Al
Hom ASES AR Lv.20M= S
Q% (ventral pouch)s°o| T&H}

(4) Lv.3



[O23 m-29] £%F Lv.1

Z5 Lv.19 XA X2 LHEHKRUCE &210|= Az 0|0]X|, HE ¥M. SG: submucosal seromucous
glands, EC: epiglottal cartilage, TC: thyroid cartilage, LP: lamina propria, TM: thyroarytenoid muscle,
Triangle: striated squamous epithelium
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[22 mM-30] &% Lv.2

25 Lv.29| ZAEHN JAXE LEILHACE £210|= AZH 0|0]X|, HE @M. A: arytenoid cartilage, T: thyroid
cartilage, VP: ventral pouch(ventral diverticulum), PL: pharyngeal lumen, LL: laryngeal lumen, LP:
epithelium, Blue triangle: ciliated columnar epithelium

lamina propria, TM: thyroarytenoid muscle, U: U-shpaed cartilage, Red triangle: striated squamous



[13 m-31] £% Lv.3

S5 Lv.39 XZRIEE JAXE LIEHHQICH &20|E AZM O|0|X|, HE &AM C: cricoid cartilage, Es:
esophagus, Green triangle: ciliated pseudostriatified columnar epithelium, LM: lateral
cricoarytenoid muscle, LL: laryngeal lumen, MG: mixed gland
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[18 M-32] &% longitudinal(vertical) section
TXRE LIEHHRUCE S20|E AZH O|OJX|, HE S, A: arytenoid cartilage, C: cricoid cartilage, E: epiglottal cartilage,

ESIER

ZHH(vertical) 2

Ss=
S
2T

ES: esophagus, MG: mixed gland, SG: submucosal gland, T: thyroid cartilage, TC: trachea, TR: thyroid

S E



[23 M-33] &% longitudinal(horizontal) section

5% ZHM(horizontal)Q RIS RS LIEHNQUCE. S20|= AZH 0|0|X|, HE &, C: cricoid cartilage, E: epiglottal cartilage, LM: lateral crioarytenoid
muscle, MG: mixed gland, SG: submucosal gland, T: thyroid cartilage, TC: trachea, TR: thyroid
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Abstract

The development of tissue trimming guide

for the nasal cavity and larynx
Mi Ju Lee, Hye-Yeon Choi

Objectives: To develop tissue trimming guide for the nasal cavity

and laryx in toxicity evaluation

Methods: 1) categorized tissue preparation to trimming, decalcification,
tissue processing, embedding, sectioning, staining, and waste disposal
2) risk assessment for all precedure of tissue preparation

3) tissue preparation for nasal cavity and larynx in rats
4) video production about tissue preparation method
)

b) atlas preparation for nasal cavity and larynx

Results: In the result of risk assesment, it was required for risk
reduction measures of repetitive motion and postrual instability in process
of trimming, embedding, and sectioning. Several measure including
individual protection equipment, medical treatment were provided to
workers. We presented standard trimming method for the nasal cavity
and larynx and produce video about trimming know how. We organized

histological structure and terms in form of histological atlas.
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Conclusions: This study could be contribute to improve quality and
professionality for tissue preparation and histopathological evaluation of

the nasal cavity and larynx.

Key words: nasal cavity, larynx, risk assessment, trimming guide,

atlas

92



gl

G2

30.

01. 02. ~ 2021. 11,

2021.



ofiO]H,
=L

IXt] JHOIx| 74

XHO
o |

TEIN9 g2 S

= &

e

ol
—

= flet 710|=2}

o

HIE
.l

XF XA
(2021-

=

25712 A

-842)

2|

ol

gl
AV

10171

L]

K4
od
ol
<

b

k

020214 11E 30

Al &7 37t=2 400

b2t

042-869-8533

-

(=)

H

: 042-869-8694

A

oH
=1

. http://oshri.kosha.or.kr
| S B N :979-11-92138-30-5

Homepage



