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a) Hiis A ¥1E8

2 ¥ e (1980F O RBINC B XS THRIR LA D
DI 2EBO—F A T5EL LB L CRIEL .
BREBEEARE T-20CERFLL.

b) R

Belg = FTE¥100g +2.0.125M NH,HCO,; 21%xm =%,
FRTHEEL L2458 L, & (10000 X g
307) ik b biE LB, £ L& % Seamless
Cellulose Tubing 36/32 (Visking Company $H8) &
A, 4CTTH2AEM 138 TRELL. BREE
WAL 2 80%MANC s L 5icmz, 4 CTFTA4
BRI Ll B, RO (10000 X g 3053) i X h 80%BR
WIEY R B, %% 200m] ©0.01M Tris-phos-
phate buffer pH 7.8i#%# L, Seamless Cellulose
Tubing 36/32ic A1, [ buffer T&E# L 4. [ buffer
T84l L 72 DEAE-cellulose column(Pharmacia #
& Column K 26/40) B LAEABEXKL, » 7 4
CREShEVEARGYEDR., ZOBEY Seam-
less Cellulose Tubing 36/32iZ A#, 0.01M citrate-
phosphate buffer pH 4.5THEH LI, ®&\T, [
buffer T¥ &1t L %= CM-cellulose column (Phar-
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- HRH)T LA F —RRE €T A

macia 48 Column K 16/40) Wi T L, XABRERD
%[ buffer THVH Lo, BEIhHEAR S #0.01
M citrate-phosphate buffer pH 8.0+1.5M NaCl ©
BH L7, BHEBEEEREL, Lowry-Folin iz &
DNEOATEREL, BREARE S L THRERF L.

2. LAFTEH B OFE

GO F ¥ T, Hartley RBEE L £ o b
(R EEREBY) AV AFTEHmE > FR L,

lTHbhic A FBERTElug % ALGOD, &
NaOH # 7, 10mg/ml B8 L KB{L7 4 ¢
=7 a7 admg & &I, BEFH0g DT LT » F40
EORBREMICHES L, 4 BREB TR 3 EIRHE 18
RICHZEZ L DEM L, Ovary O HEMCE LT, HiMmF
HERRI A REHD0g oM A € 5 P FEIZE0. 1m]
BPIc b4t Ute, 48RF R i A ¥ BB P 10ug &
0.5%Evans Blue #1ml % # £ L, PCA (passive
cutaneous anaphylaxis) RIEx KT L7, PCA RIE
O¥EL, 20 B EESmm LLEF Lo b o2 B
e & L, PCAtiter 160f5LL Lo £ o FISPE L h 4
gL, MFHBEL, Ser ety b X DBRMmE
ZRAGLHALL T-80CIRfF L. BERMED
PCA titer ¢X, 48%sfd PCA titer 640f&LA L - 7 AR
PCA titer 160f5LL L, 56°C 4 BB M1 7% 4 BFRS
PCA titer 160f5LLE « [ 7 HE PCA titer 40f5LLTF
ThoTe,

3. XBRMF - HBERIG

2 THELALCH—H A F M FIm] & EH300g O

Male Hartley guinea pigs (about
300g) were sensitized three times
by intraperitoneal injection of 1 xg
of cedar pollen extract with 5mg
AI(OH); at monthly intervals.

-

y/

<D

N7

C D

Hartley %l 4 = o FICEEL, THRE Lt Rt
48B5RIE, 1 THONIIRIEAF N Y $ v a5,
7 (R AP B E L 6 -440-03) T#95mg & h, %
m%yfmﬁaﬁﬁtfﬁﬁkﬁﬁtt<ME%mi
it.f%@%w%7f£MEmﬁéi%m%%§g
LIRS ARMZBE L (Fig. 1),

4. ERERBFIR

S TEMD D - L T8IRE A ET %309, 1aypy,
2%@,4%@,6ﬁﬁ,8%@,mﬁﬁ,w%m
2405, 48EFR), T2RpRE, 18R TN = TRy
ﬁ&%%ﬁ.@%%S%@ﬁw—i%mi,%ﬁ@%
REMZAL, SRS OITRERL « fFohEk - o
V(L SRR L, 6 B3R « 128509 « 5
BEIB I T 8 BR « 1202 « 48R, 202 6 B o5y
RIS TERIEEERRA L 17 - 70, g8-
Gbex -7 AKRE, BE - -BEABSYEROEL
A=) VEERE, 774 TEELL, BROE
KENE T2um O F Y K% 2 M fF b, hematoxylin.
Hansel O ER G THIE O EMAAL & TR 17
¥iw, ¢ Hansel R CIEMEE 2 ¥ BME( x
4000 TEIZ L7 (Fig. 2). E#300g & 350g Hartley
FgEr €,  ORBKBEAETCOBELE TR
BLrhZ£hl3.195+0.040mm, 13.188+0.034mm T
Hote n=%6MR). KRIFEL = b LIEHEEN
RiFer 2,  OBBEOHABFNFT R EY DL
Mmool TEHEE 1 B0 ELrx P OKERY
350g THote, ZOLHIHRAKERTCOLBEROEHR

Male Hartley guinea pigs (about
300g) were passively sensitized
by intraveous injection of 2 mg/kg
of the serum.

N
T D

After a 48-hour sensitization period,
cedar pollen was chalienged directly
to conjunctiva of the quinea pig.

Blood samples were withdrawn from the
auricular vein one week after the final
sensitization and guinea pigs showing a
48-hour PCA titer of 1: 640 or more were
killed, and the sera were obtained and
preserved at —80C

Fig. 1. Schematic illastration of the experimental design to study the influence
of allergen-induced anaphylaxis on histological findings of the conjunctiva.
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(A)
Fig. 2. (A):

1151

B

Infiltration of eosinophils and neutrophils in the guinea pig

conjunctiva was observed by hematoxylin-Hasel stain. Fig. shown at 6 hours after

antigen challenge (X400).

(B) : Mast cells were observed by Hansel stain. Fig. shown before the challenge

(X 400).

- EBTHDH &L LG0T, MaoREfds
BB, MERN, Vv @SRRI SRR & L,

5. iz v ¥ — ;§a>““

K E #3300g © Hartley /it = 4~ £ » b 12 DSCG
( disodium cromoglycate), ketotifen, dexameth-
asone sodium sulfate, hydrocortisone sodium
succinate & RlR U, TEMMETE 6 ReRIHE O RSB M 788
K- xREL, SEAOHRLHELL, 2
TERL L hy—PiimiE 2 A, (BB H48R a2
HR/IE LT, £EF 2 AR SR L, AR (fellow eye)
BXRE LT, MRICTEM 2HERE L (n=4% 6 J5),

DSCG (100mg/ml), ketotifen (Img/ml) B % 1
WSS BRI L 0 1 B 4 @20kl AR L, TEMESE
304w b SHR L 7o, dexamethasone (5mg/ml),
hydrocortisone (125mg/ml) ¥ 13, TE¥ETE 2 B
Lo 1H4m20ul % S8R, TEMEF305 R SR
L7z,

HEEOBTIM 27 student t test ¥ AV THT -

Iz

L ARG

RERBIEELE o FRETUE, EMMEEH205 LRI

Fig. 3.
junctiva 20 minutes after challenge with cedar
pollen. Severe hypermia and edema of the conjun-
ctiva were observed.

Immediate response in guinea pig con-

M kGRS & FE R o e (Fig. 3). RO
ERIE, TEMETE 1 RERTE B IR T K
L, DBERRACEECELERDIh T, THK
fEL, TEMHEBASEORICHBELICELE » 140
PUOfRHh, 39PU78RRIE Fig. 3 WiR$ X 5 TofblersE-.
Tz B, BH O 1K 2 ROBETFE - M3
EThot, 02 RITERAVEBFIOBREL DR
1.

KEFEEL T » PFETE, TENEBERBEORKIES
MA BB, 205 LRIHERL, DEBRELZRD
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Table 1 Immediate response 20 min
after challenge

Chemosis
Guinea-pig Eyes
(- (£) (+)
Non sensitization 20 20 0 0
Sensitization 80 0 2 78

The conjunctival condition were rated as (—)—(+)
in terms of the degree of conjunctival edema. 78 eyes
exhibited the same response as Fig. 3 shown.

27z (Table 1).
2. BEHHEETIR
SRPVERFIBRHOCOTERFLIL sy b
v, TEMMERR - BEES SO - T RERE, TN
TIEMEFE205 % Fig. 3iomT & 5 e BEFRE -7
MA BB TR L 7o,
TEMEFEORIERATICSIT AR « {FhE - BE
BHREoZT{Lr Fig 4 1RLT.
FEEERGIEHEEIFHI9E T, BEEI VLT,
BB EDLY, 6 RERFICESR (FH321E)
BL, 1EMEL»eh o CEFHI49E) wRHI,
FhRBIEMEENFHIETH . BHEELY
AL, 685 CF432E) 75 8 Bl (¥
254fB) T peak & 720, 48RS TH L D level Idh & o

* K
Cells :
3007
Antigen
2001 challenge

Before § 30 th  2h 4h

7e.

mﬁﬁﬁﬁ,ﬁﬁﬁgﬁ$ﬁm2@Téct,gg
#® 2 By TRIE CP196.2(8), 1285 cRg (24.718)
Eish, 48RRI (CFH17.2(8) bIEINE a4

TEMBBHROGEEE - T2k X, %H@B"]K;ifﬂ
DEALL BB > 1o, KBETIIEHEE % ¢ B5hy
225 1285RIBEC Fig. 5 K0RT L 5 i858 - 4 gy
MIEREY - f:%ﬁiﬁ@k@%%%t. Dty
T KO HBEY Fig. 6 1R L1z, K5I R K o
Bt b (+), (4 &L, k?ﬁﬁ'\fﬁ?ﬁﬁ@(~§p§®§
Wb OF () &Lk BERERXEOHE R,
PR 8 BRIC peak H3H D, 6 HRh 5 BRIz 2w 2

3. BT LA K0Sk '

EEMEL, EHEBCLOA8MORIELT 3 -
LRTEY, WRLAREIBRMBEE L g
ZRdismote, FEROIEHERE 6 BRI OREY
Fig. 7w,

DSCG sl EE, ketotifen SRRBE T, MBI IZH~
FFEEER « P ERO BBV I BB EL Tt

dexamethasone SEFF X BRI N B I

sV IR

hydrocortisone SRE T3, SHRIBEIC L ~IFRERK
DHBBICHEEREXED I, FhRECIEYE
Digh -7,

Eosinophils
Neutrophils

[3 Mast celis (x10)

# p<0.05
% p<0.01

1%

8
16h  24h 48h 72h

.

gh 125 1w Time

* (6) (8) (B) (B) (B) (6) (8) (B) (12) (6) (B) (6) (4) (6)

Fig. 4. The time course of the infiltration of eosinophils, neutrophils and mast

cells in the conjunctiva.
% Number of the eyes examined.

* % Mean number of cells found on the each section of the conjunctiva.
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{
DSCG Ketotifen
v . e 2 . » o
3| Eosinophils 5 Neutrophils = | Eosinophils 3, Neutrophils
O (&) 8 o -
500- 500 1000 1000 !
//Z ] <
m}?%iw%z 500}/{500
D F D F K F K F
p<0.05 p<0.01 p<0.01 p<0.05
Dexamethasone Hydrocortisone
u » . u 0
3 | Eosinophils g | Neutrophils < tEosinophils 5| Neutrophils
O O Q O
5004 SO0 508 5004
/
/
2504 74 { 2504 { 250 — 2504
[ 2<
. />
7.
D F D F H F H F
N.S. N.S. p<0.01 N.S.
N.S. : Not significant
F :Fellow eye
Fig. 7. Comparison of the number of the
Fig. 5. (A): A defect of the conjunctival inflammatory cells 6 hours after antigen exposure
epithelium accompanied by cellular infiltration in between treated with antiallergic agent and non-
guinea pig 8 hours after the challenge (X100). treated groups.
(B): Normal appearance of guinea pig conjun-
ctival epithelium tissue shown as a control (X100).
+]
+
# Il

50+ Antigen
chailenge
Before 1h 2h 4h 6h 8h 12h 16h 24h 48h 1w Time
* (6) (8) (6) (12) (6)

Fig. 6. Time course of the incidence of erosion
in the conjunctival epithelium. The erosive condi-
tion were classiffied into (+) and (#+) according to

he extent of erosion. An extensive erosion with a
strong response was rated as ().

% Number of the eves examined.

Fig. 8. A electromicrograph of mast cell in
guinea pig conjunctiva at 12 hours after antigen

exposure.

E I

ARBRTH, R LAH—AFAOEY BT
o FHRYEL, B intensive tRIGYBET 51

DTS EOHE % challenge L1z, BfEer® M
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TRIEHEEE205 UM LI 2B Ak E, iz
TEEWEETD - FELYRD, 1%@%ﬁ%3%@%
HEEL7, 1EZ2ERBEEOSEETN - FHEY

by, L Ey POBEKEILIASAEELZDRSY, %Fﬁ*i
FRCRIENETEEEO LM H 5 LODFEILE
BT, FTMH205EHNCERLTED, BIFHFosT
HEAIEBROLLOLEZDND,
EROEEFHBRE cleBEMCHB L 8%
BuEE L, EEErE o b TIREEH00g &350g
TRAZEOEE LETEIEELVGELY, &
HoARROHEEGRIBEF LV LEbIA, B,

R - MEc L hEREEoEREE(LT 545
SENTAEAE THRE L. BREOHEFEED

S8, PR challenge 6 BFfElBC 7 REEREL, 6 - 8 (¥
BT peak Lo h, HERI1IBRIEL S
b OEPED LR, FPERI4BERETL &0 level
d E oo, ¥, BIRFBIRUS & Bish 2 AL

FRFAEMCIE L RS - om, KFEBEE
ToOHE Tl challenge 6-12BFRJ8 1z, GFRERR - §Fep
Rog@Ex - &K EERoRBY#ES . Allan-
smith '3, egg albumin TF » F X REEIREIEL, 1
[ challenge 305 - 1 K§hd + 6 Bfel - 24Bsfal o R 0 &%
R BT T, BRI e s
53, HUE challenge 6 Rl tFEERR - FF PO B HE %
B, 4BFRITL LD level id E oo EHIE L, 68
& OB late phase response & Birir s & i
T 5, BRI E{L Tz <, UK challenge 6 B¥fal#
2 peak & HHIRAERENES bt B, KERL
FHEETDH - 1oy, FBEROMRREEYRS D, 1o
BEEERBoOHBIZ SV TRBRRLR TV,
REVD, BRIEMUE DR - Tl B, CORIBDER
BRI S Lok X 2 alhEM A H 5. Allans-
mith SR E AL RE ko RELE L7 » 2 H
WTERBE T oL, AR THEH Lk
i3, IgE ¥k, gG omsingthTtsy, A7

VAF OGP EE LBV EE LD,

BE %5 40 B 8 X LR challenge 2 BRI RE TH -
fo. STHEE T B HUE challenge 1z & b B 1
R LD RREBEIAT, XEX40TORE TR
count TEX b »lclcdh b Bbh s, ALR TR
challenge 121 iRm0 ML R, KB
TOMERIRLrCIEHERTH Y, BETOBEE
(Fig. 8 THBE B EHOEmMARIBE I, B
fidk L AFEBIUR, FEFEN LS TR HE

o-OFH AR STV 5, 5 g ]
HTEHBRENTL S, %ﬁ”md%f&&JX}»a
TPV YERBHRLIL 9 AT, ﬂgﬁﬁ%@f‘%’}m&g
B L, ZOB, RRogs ﬁ%k%imm@g_
@%ﬁ&w‘é ZERIEHL, B - LT
ﬁa a%lﬂﬂ e, LinLdsich ﬁgfifﬁfgﬁgfﬁ}izxﬁ&
BUNRBIC S 25 0T 2RI LTy
ﬁ@&o;in@<®fakvmgia
E2 T % intensive e RIGC &
MELCRELSE <,
FEEAYES S,
AR T, challenge 6 - 12BFRIBIC 41 L oy 4
R, KBTI L TR - F$§®§E%
RO O EBEORAFTEMIER L DR
THEBEROBREYH ) EEMROHE » 8% L .
L. AR eggalbumin TEA £ 5 A RR{EL,
HEERMOLYBREL, XEMREEE - T
EEOHIHE L DT £ < T B, Filley+Gleich &
2, WMEBRORBACHEREE Y - S8 T b
DXPXBEL, TORRAIHFBROBRN ST ha
major basic protein (MBP) i % 2 & 2851 7.
b, T, HHE2 B lysosomal enzyme, super
oxide WM B S HEBEBEET A L b Ty
H2-20 47 8 3K o MBP, #f & B © lysosomal
enzyme, super oxide O#EEN, KEBTH LA L
ERBORHEDOVE D » T B alREHD D 5,
m7uvaFxF-Fo bR i, DSCC SR
ketotifen SHRBET, HUE challenge o EFEOR
IR BBER & A Bl o ron, 6 REE
fr’)ﬁﬁfﬁ&zﬁl HEELRAD, DSCG, ketotifen
MERAFREAB BT, ﬁu&"?usk h immediate
asthmatic response (IAR), late asthmatic response
(LAR) oWl 2 #$+ 5 L&A TY
5202 DSCG o Rt MaoEoZE L THS
& Xh Tk H293 ketotifen & Ca-antagonist & L
THie 2% ¢ V{FH, SRS-A BEBIEIFArHH L
HEIH T 5%, Basran-Morley 5333 LAR D
FEHEOERO UV &> L LT platelet-activating factor
(PAF)% &V, DSCG, ketotifen 7% PAF FRHERD
AT LR R L, ARBRTREEFEYAL
BIEMTELD 1N, ThESBEORIZEEL
retew & Bbhh, £1:, 6 RREEOMREEDHIC
SLTR, EEEROEORE{LDiEs Morley 5D
FLIEER LB T260EE2LRD.

i 'k%
h, %E’%EE%%:L%E%E%

:@%M®E@K0bfu%
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e P T, AT e A FARRTAE L Tk < & IAR X
{ g syt LAR @96 el 5 & ShTy
1 9%, A £ B T % dexamethasone #& f§ %,

{ pydrocortisone SIRFE T, HUIR challenge 1= & 2 #51%
{ pEOBREINRR L ELH DA o7, 6 BHEO
@l BB S\ T, hydrocortisone R THFBAER O
1 BB ELRDIOLTHY, ThZELE Y PHA
4 7= A FHENCK LT low responder TH 297z & &
B

] ULEXORfFEr s FFTIE, HUE challenge i
§ I BIRE 7 v AF-RIGAR S D, B S
1 8~ ® chemical mediator 23 S h, EERAFTOF
E-#l, MBRBEI R s RIS, 20
113 v OAFEHC IS TR 7 v A ¥ MR
JEilcdbotBbhs, ZOHETERLEEY
{70, SBAFT VA F—BEBREODE, REH
19, fi7vaA¥—RoHRHERECERTHS &
12 ohn, BROCIBT LA % —BEEEEO
4 late phase response DT H M S 7025, Z hid—
1 S BEHEEIC 35\ C late phase response D&
1 PEE > TRV LR FES T EBbhs, L
hlL, EAEy b EHWICAEER TR challenge
fﬁﬁﬁ%Kﬂﬁﬁﬁkﬁb,8%@%Km%ﬁiﬁk
JEYBELTHY, BORVEHHIODE L THE
4 chFBEEL R I R, £, ZosiBEL TEK
A BT AFHMABEALELELDOND,

& R

HAFIEHMELAVCELE Y P RTHBEL,
FIEM % IRICETE L CREEBRT O R E L2 B2
HREA B R IT - 1o, .

) BfEe ey b BETUL, BUE challenge 205 LA
R - BEXADLN, KEEFEAL T PBT
ROLNT, TOBLITHER 7 v A ¥ —KIGER
%ht.%ﬁﬂﬁmu%,ﬁﬁ¢%ﬁﬁmmﬁm%%
o Tz,

2) RO FBIRBIIHUR challenge 6 R, &F
FFRIT 6 - 8 RERIIC peak & 7g 7o

' 3) R MAISIEHUE challenge 2 RERIHRE, 125
PR E L oot EEMREOEE ZOFHE
s BE SRR EET 5.

= 4) HiJF challenge 6 -128FR I IR BB 2 £ - 7o

SR LR O RBA RS, HERE S KEIC peak &
Bz, ' x

5 7 vAF -y G L, JUE challenge 6 K
BoRIEE#ER Lic, DSCG SRR, ketotifen SHRFE
T, SBRCHSEIGYE L, IR -« FPaREx
I BICED L, |

FREa&sichich, tHeE, HAHEYEB Y F LIBHER
KEBBHERER, @7 v A ¥ -NEEREETLEE, [
HIRBE RS EE, BRSNS U TS
oL ET.

T, BfEer o MEROBICEAHICHEIEE 72
XF LIBRERAE 7 vAF — N5 BEME L
e LET,

AP O—L, CMARFE No. 6077142112 & -
bDTH S, ok, KR/ XOEEFIL, H34E G, 1984)
#3500 (AifS, 1985) 7 v A ¥ —FSBE ISV THELE
L.

X

D W, FEE= HAREHX KT S A
FIEMHE Japanese cedar pollinosis DR R, 7 v
AF—13, 16-18, 1964,

2) 1Ll K, KEERkR, EARER, BKER [ TEHIE
ERTEH OV (B 1#H) — XA FTEHREF OB
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3) T % WMIEEHE, BAKER EBATF, K
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EXPERIMENTAL HISTOLOGICAL STUDY ON ALLERGIC CONJUNCTIVITIS
DUE TO JAPANESE CEDAR POLLEN

Michiharu Ishizaki
Department of Ophthalmology, Dokkyo University School of Medicine

Allergic responses of on the conjunctiva on the experimental model using guinea pigs which were passively
sensitized with antiserum of Japanese cedar pollen was studied.

Immediate response, i.e., hyperemia and edema in the conjunctiva of passively sensitized guinea pigs, was ob-
served about 20 minutes after the challenge with cedar pollen. Observation of time-course changes in histological
findings, showed that infiltration of eosinophils in the conjunctiva reached its peak 6 hours after the antigen challenge,
and that of neutrophils at 6-8 hours. The mast cell count was lowest two hours after the challenge and highest at 12
hours. There was a defect in the conjunctival epithelium accompanied by cellular infiltration 8 hours after the
challenge. Anti-allergic agents were instilled in the eyes, and responses 6 hours after the challenge were investigated.
The eosinophil and neutrophil counts were significantly lower in eyes given DSCG or ketotifen than those of the
controls.

The results of the present study, showed that this experimental model can be useful for allergic response on

conjunctival study.
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