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= Abstract =

Effect of Vitamin A on the Regeneration of Mouse Olfactory
Epithelium in Immunohistochemical Analysis

Sung-Min Chung, M.D.
Department of Otolaryngology, College of Medicine,
Ewha Womans University

Although Olfaction is a very primitive sense, it is still poorly understood. Recently, new
research into nerve cell transduction and ion is unlocking hani that may help

in treating patient with olfactory and other neural problems.

During development of the olfactory epithelium, groups of cells continuously divide, migrate,
and differentiate to form mature olfactory receptor neurons. And among the four main cell
types of olfactory epithelium, basal cells act as stem cells to replace the dying olfactory
recepter cells. This capacity for renewal of the receptor cells continues throughout the life
of the animal and appears to be unique among mammalian neural systems.

Evidence for morphological and biochemical studies has demonstrated that neuronal cell
death and subsequent renewal can be enhanced by turnover induced by chemical destruction
of the olfactory epithelium by zinc sulfate lavage or bulbectomy.

In the treatment of anosmia without obstructive nasal and sinus disease, although about 30
% of patient regain olfactory ability spontaneously, there is no definite therapy about it.

Various vitamins and minerals have been promoted for the treatment of olfactory loss.
Unfortunately, none of these has been succesful in controlled trials or predictable enough to
warrant their use. Vitamin A has been suggested because it is necessary for repair of
epithelium, because rats deficit in vitamin A become anosmia, and because mammalian
olfactory epithelium contains considerable amounts of it.

Therefore author tried vitamin A subcutaneous injection to the mouse after chemical
destruction of olfactory epithelium by 1% zinc sulfate lavage. And their regeneration was

d by i histochmical study with cytokeratin specific for basal cell and neuron-
specific enolase(NSE) specific for olfactory receptor cells.

The result showed that more intense cytokeratin immunoreactivity was seen in the vitamin
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A injected animals than not injected ones. But NSE reactivity of vitamin A injected group
demonstrated a staining pattern similar to that seen in the not injected one.

It suggests that vitamin A induces more enhanced proliferative response of basal cell after
trauma of olfactory epithelium, which means that it would be possible that vitamin A is
effective for treatment of anosmia by olfactory neuron damage. But vitamin A did not promote
proliferation of olfactory receptor cells directly in 3 weeks after trauma. So we will have
further study about this phenomenon.

KEY WORDS : Olfactory epithelium + Vitamine A - Cytokeratin * Neuron-specific enolase.
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1oAY 122 FIAEE FFAEA
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"H 200IUH A2 FABIRA FHAER
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=¥ HEEL 1% Faold g gl
AUz Ag Ao

2. oiqaky

D AR Hx

AYFEL 4 AFYLol membutalv} sho)
TERLRY ¥ o $4¢ 92 FYus
Hg T3t 10% F4 formalin 2 #F 1Y
}HT LPE FENAN ZREL WA O
3% nitric acidelA 3Uzt @3N g3W
Z3g ethyl alchol 533 & AN ¥ stety
ol Eojsta symFA ] AUE WENA slide
o FHAA

2) WAz Y

dstetde] El® 2L smEUL S0
xylene# alchol& ©] &3t @3at@3} hydra-
tion& A1zl ¥ H,0.2 endogenous peroxidase
€ blockAI AT L ¥ cytokeratin(DAKO) 2@
& BJ] Y8 trypsing ©1-€3t trypsini )
€ 3tk PBS(phosphate buffered saline, PH
DR FAF 110022 H4F A2 (oy-
tokeratin) & 4A&olA WA F t}A] PBSE
FH @ o+ peroxidase”t AYE streptavidin
$Ae A 20833 VAN F FAEI,
AEC(3-amino-9-ethylcarbazole) & ©]-&-3ato] Wt
A A1 71 c}. NSE(neuron specific enolase, DAKO)
EHE HIAHME trypsin M F AL A9
BHIAE cytokerating M FYF wpoz A
WAL ML 1:5022 A

1 ¥ Meyer's hematoxylin®. 2 =g4 *
FTREZ FAL F £ HAFAE o18slo
Lojstgict,

BREn oz FAA e YHERPEE
2% A ¥X F& melstq Qo) A
dE B8 SH(-)er dn BY Y4e
HolRA el HEs} FHE Hole 4e
€ grade 3(+++)2 EFE F 2 Alo]9 @
H4& Holg 298 TFLE Urolg &4

o MED FEA B$E trace(+), W5
ME7L FAHolY FF FEE grade 1(+), 1
Ho 25 3% P58 grade 2(++)2 B H
sl Asg BAste vastgh(Fig 1).

EY AY 1 230N 27 48Ul e
A PEg A vas) ¥ 5 AxE 7
grade® AFZ st —& 0¥, £ 14,
+E2H, ++E 3, +++E 4HozE 89
on $A84 X2t Mann-whitney testS ©]
&3tk

| ot

1. cytokeratin H2{HlS Zm}

WELE A9 7 Agdel 1wy A
A BASAEH cytokeratinAGyHg e TE
St

HlEtel AR FostA e AY 189 A¢
cytokeratin BN AP 194 A o] 2
o, trace7t 2, grade 1°] 1912 Z F& Hw
3 27 98 & grade® W42 fArete] A
AE HE Ag5E 08o1uth 4Y 2¥dAE S
/dol 2¢l, trace?t 1°l, grade 1°] 20| HF
HAFE 100101, 49 3dAE F4o] 19,
trace’t 2], grade 1°] 19, grade 27} 1¢]&
BT HFE 142 4Y 3AALE JHFEs}
ZeA 7 AFsgc. 48 s9ME 40 1
o, trace?} 2¢l, grade 1°] 1|, grade 27} 1el
A B AFE 1400900, 48 79AE
78] 10, trace”t 19l grade 1°] 1ql, grade
27} 14l grade 3°] 119leH FF FFE 10
olAck A% 14Ul Aol 19, grade 1°]
19, grade 27} 2¢, grade 3°] 19X HF
A e 2401909 A9 21900 trace?} 14,
grade 1°] 19, grade 27} 2¢l, grade 37} 1¢] 2
B AE 2622 AP 14Y v 943
=9 & dske AUTH(Table 1).

HIERE AE Fo¥ AY 2ol Ao Houkg
< Y 190 Aol 29, trace”} 19, grade
10] 2012 BF A€ 10011, 4Y 2¥e
grade 27} 3¢, grade 3°] 2018 W A5 3
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Table 1. Cytokeratin immunoreactivity in the olfactory epithelium of experimental group 1(vita-

min A not injected)

Immuno- Experimental day (No. of exprimental animal X count)
o) 1 2 3 5 7 1 21
—-(0) 2(0) 2(0) 1(0) 1(0) 1(0) 1(0)
+( 2(2) 1) 2(2) 2(2) 1D 1(1)
+(2) 1(2) 2(4) 1(2) 1(2) 1(2) 12) 1(2)
++@3) 1(3) 1(3) 1(3) 2(6) 2(6)
+++@) 14 14 1(4)
Total(mean) 5(0.8) 5(1.0) 5(1.4) 5(1.4) 5(2.0) 5(24) 5(2.6)

Table 2. Immunoreactivity of cytokeratin in the olfactory epithelium of experimental group 2(vi-

tamin A injected)

Experimental day (No. of exprimental animal X count)

myno-

T count 1 2 3 5 7 14 21
—( 10 10
+(1) 1) w 1w w1
+(2) 2(4) 2(4) 2(4) 1(2) 2(4) 1(2)

++@3) 39 13 26 13 10
+++(0) 28 1@ 46 19 1@
Total(mean) 510)  5(34)  5(24) 522 536 5(24) 520

42 gz us] AY 28A4RH AA}A
AR =7t A A A2 F AN (Fig.
2). 49 3YolE trace?t 19, grade 1°] 29,
grade 27} 1¢], grade 3°] 1912 B HFE 2.
40193, ¥ 54AE trace’} 14, grade 19|
29, grade 27} 262 W& HFE 220Uk
AY 74AE grade 1°] 24, grade 37} 40l 2
HWE Are 360191, AW UJAAE trace”t
1¢l, grade 1°] 29, grade 27} 1¢l, grade 37}
192 HF W47t 242 A9 23AE 943
=7F AN AY 12H vxHAE e &
Y F AU 4 219HE Aol 19,
trace?} 14, grade 1°] 19, grade 27} 14,
grade 3°] 1912 BF HFE 2022 94 4
W 1ol ME 2 wske wA=A Gsioh
(Table 2).

HE AR FoEA @S TH F@ P
Atole] AMAEE wwste] BE WEY AE
FoIg Tol Ay 29ANE AW 7AAAA

Fojshx @e Tl vE FAHeR FosA
AAAEsL F7HE e BRE F AAL (p<
005), 2¥ 2539 3FAE T FAbolo d4A
=o FARSE fo% Hole BIHA ¥R
o+(Fig. 3).

2. NSE Mgt #nt

gz oA NSE durge 2t Agdel]
AX 2T grade 2 A=Y AMFE=EVERRA
ot
HE AR FAHA gL 4Y 179 B¢
NSES] Butg AxE Ay 1949 &40
14, trace7t 4R o™ HT HFE 089Uk
AY 29AE trace?t 3¢, grade 1°] 2
B e 1401929, 48 3UAE trace?t
49, grade 101 1912 HF HeE 1201
Ay 5AAE FA40l 19, trace”}t 3¢l, grade 1
o] 192 BT HAFE L0°1UL, A 794
&40l 10, grade 1°] 20, grade 27} 2¢l&
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HER AE Fojg 4g 27| NSE9 7
gt AEE 4% 199 &40l 19, trace
7k 2¢l, grade 1°] 21 BF F5E 120
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ArE 1490k A9 5U00E  trace’t 4el,
grade 1°] 1] om BF AFE 1290 A¥
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e Wi F4E 100AeH, 449 149
o= FAol 19, trace7t 24, grade 1°] 262
BE ArE 1290, 49 2196E &40
1¢l, trace7} 3¢, grade 1°] 142 F7F YFE&

1.0°1AcH(Table 4).

olst o] MBI AE FoJF FolA HEtnl
AE o437 e T3 rlRslAE NSE ¥hs
BEE grade 10187} tiREolQn Ay A
o BE g4 P29 Wse BFHA @yt
(Fig. 4). 4% 127 22914 NSE 94 =&
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I E

EFTE ARAZT FEA YAEST A
AHE A FAUNBAZI Fd8ith olej
ABHLS F3} dole AL F2tdw &
€ F7 &l o3 B B n Qe A
o] Bl Ex AstHoz FuHT vk

23619

H2o] AZME AW A-r1de @

Table 3. Immunoreactivity of cytokeratin in the olfactory epithelium of experimental group 2(vi-

tamin A injected)

Immuno- Experimental day (No. of exprimental animal X count)
reactivit —
count 1 2 3 5 7 14 21
- 1(0) 1(0) 1(0) 10 2(0)
+ (D 4(4) 3(3) 4(4) 33) 2(2) 44) 2(2)
+(2) 2(4) 1(2) 1(2) 2(4) 1(2)
++(3)
+++(@
Total(mean) 508) 514 5(12) 510 512 508 5008

Table. 4. NSE immunoreactivity in the olfactory epithelium of experimental group 2(vitamin A

injected)
‘mmuno- Experimental day (No. of exprimental animal X count)
Teount) 1 2 3 5 7 1 21
—=(0) 1 1(0) 1(0) 1(0) 1(0)
+(1) 2(2) 1(1) 3(3) 4(4) 3(3) 2(2) 33)
+(2) 2(4) 3(6) 2(4) 1(2) 1(2) 2(4) 1(2)
++(3)
+++(4)
Total (mean) 5(1.2) 5(1.4) 5(1.4) 5(1.2) 5(1.0) 5(1.2) 5(1.0)
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o] HIE] A FojFolA o @Wol WAHE A
< BEFY F AU 29, FA5EA AE
oA vEhtE NSE9 ¥Hg-2 HEYl ARAF
3 Fo3A) g F Atolo] 8 ol7} Yeh}
A gtk olH Y Age] i MELe AN
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T Egubgo] AU FH JNANES} A2
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Fig. 1. Grading of results of immunostain(X100).
A negative (—), B : trace (£), C: weak positive (+, grade 1), D : moderately po-
sitive (++, grade 2), E : strongly positive (++ +, grade 3)

Representative finding of immunostain for cytokeratin(X200 ).

A : There’s no expression in control group(in 2 days), B : There’s weak expression
in experimenial group 1(in 2 days), C : There’s strong expression group in experi-
mental group 2(in 2 days)
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Insusoreactivity of cytokine
in the olfactory epitheliun

NSE immunoresct ivity
in the ol factory epithel iva

.
.
e H
{ 1
L |
'
'
°
0 % 4 BT W A2 W .8 D nN L
O—O.: experimental group 1(vitamin A not injected) O—O
@-® : experimental group 2(vitamin A injected)

Fig. 3. Comparison of immunoreactivity of Fig. 5.

cytokeratin in the olfactory epithe-
lium of experimental group 1 and 2.

2 4 6 8 10 12 u 1 18 2 2

experimental group 1(vitamin A not injected)
experimental group 2(vitamin A injected)

Comparison of immunoreactivity of
neuron-specific enolase in the olfac-
tory epithelium of experimental
group 1 and 2.

Fig. 4. ive fi in for neuron-specific enolase(X200).
A There’s moderate expresswn in control group(in 2 days), B : There’s slightly de-
creased expression(weak positive) in experimental group 1 compared to control
group(in 2 days), C : There’s relatively same expression(weak positive) in experime-
ntal group 2 compared to experimental group 1(in 2 days)
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