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BTEENCEERYE L SRE L, »EF Y, 77
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3. 41 a7 7wa, v (Fig. D

Burkard {EiESHOBERDO V7 42, Qa7 «
Vv EREL BT BERLTER T - Ty L, 18
FMT1EETS 44 < —%HVT,0.5m¥hr TEKSHK
BaMELLY, BEBDOT - TR BOF v 7L —
P, 1HIL@E¥ L, 555 U blotting
buffer (20% # # / — L % &¥0.05M  Tris, 0.04M
glycine &, pH 7.6) W& LB (58 &+ 35
A77—=2=y } FEOR, TOLECERBCEL -
20X55cm D = b w2 e - AFEEERL, K, 9%
FTAOMET - THHEmEmN =t =L w — A ELE
THLOCHEEA LT, SBEBALKE VLS IZEE
ZER, IOKABICE LCERY SHERT 1Y
FRTEELL, KT BErRIELL% Y v miE
773 v (BSA) #&100.05M Tris EEL B AL
K, pH7.6(TBS), T37CT 1R blocking /L& L
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B, HUEB 7 vy i (TBS 10006510 %R L
7P Cry j IO FMED 5 id TBS TL00fZ 1 F
WUAH Lol p 1 o9 FIMiE) »—&kIiEr LTER
T1IRERIG L7, $80ml © TBS Tween T304 ¥
22 E Lok, TBS TI6005 AW Lic7 45 )
FA7 72 —-¥E#EF @b, v v+ IgG (Cat. No.
4620, Lot : 0401, Tago #, US.AD*» —&k¥iE &L L
TEIRT 1 BEEG E €, BU%80ml @ TBS Tween

Sampling with Burkard sampler

Cutting
Put sampled tape on top of nitrocellulose membrane for
transfer of the pollen allergen

1hr
r.t.*

4% bovine serum albumin for blocking

1hr

‘Washing 37°C

Primary antiserum (anti Cry j I rabbit serum, or anti Lol p
1 rabbit serum etc.)

T . 1 hf
Washing rte
Alkaline phosphatase conjugated anti rabbit IgG (Tago)

Washing i thf

Substrate for alkaline phosphatase
{BCIP/NBT substrate kit)

) Densitometry Counting (by naked eye, or
(by BIO-RAD Model 620) EXCEL II (Avionix company)

Fig. 1 Procedure for immunoblotting.
*r.t.=room temperature
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FFPERRO AR o r 2 EHSADL, “ELAEE,
“{EEAIEATY, BEIA DR A, F REBRELBICHE
BRI T o7, AF o VUL, HEENTFREREC
L DEHM I L AAE S M h OFEEERD, ZOE
THEAO A A FERELYE Y RD, T4, BN
EExRDBHIILBIO-RAD HOFKHEF v o b 4 —
# Model 620% -7,

OB

1. AXy bOROhLEHOEE
EEYORELCHBIERN Y CE LRI EL O
Uk 5 1i200~300843 & Burkard B E RSB o= A
T 7HEEECT, A A T ey P RTS8 Cry
JlovvF¥MBFXHAGL L, 2FEHOfice 7 280
B FRa ) T O TLAFTERRBECEL
ARy b A bI, BLle/ FHO7AFa2xR
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Table 1 The kind of pollen which can form a bluish purple spot in cases
‘Where anti Cry j I rabbit serum was used as primary antibody

Family Genus Species Japanese spot*
Taxodiaceae Cryptomeria japonica Sugi +
Cupressaceae Chamaecyparis obtusa Hinoki -+

Biota | ovientalis Konotegashiwa +-
Thujopsis | dolabrata Asunaro +
Juniperus rigida Nezu +
Taxaceae Taxus spp. Ichii —
Torreya nucifera Kaya —
Ginkgoaceae Ginkgo biloba Ichou -
Pinaceae Larix leptolepis Karamatsu -
Betulaceae Alnus Japonica Hannoki -

*4++ The pollen can form a rich bluish purple spot.
+ The pollen can form a light bluish purple spot.
— The pollen can not form a bluish purple spot.

TEM TR AFICHERPRENR A v PR LRI,
AF¥EH LR UK RET 21 FAMBO1 51, 1
FavPtoAFay, B FRlo v Fin TR
BEAEAR Yy FRIB BRI o7z (Table 1D, 1 *
BEH I, BRIV EMETH -7 (Table 2),
¥ Lol p 1 MiEx A5 &, Posideae BRlIZET 5%
S OMY) FlziEHrEHY, KV &¥, FHATH
) TEMT, WuAA s b B SR, Lo LERS
BN AHTEHRTIECARy P 2RDHR, 2~30HE
TR A H » Y RIED OB o7, A
BENREL > TIEVAEy F BEDNRBEELD -
o, Pir s FYEM Yy FMBELYHVSE, by ER
av, FeFFYR lEHNRELLAXBIER TLE
WHBITHERE ARy FBZR DR, HT Lol p 1
Mm% IR & SR HFERIME LRI,

2. ZethiEly & AR » b & OBR%

AHy PZIF80~120um DK E I DL D, 30~60
um Db D, 5~15um, EH/PI NI D EFEL DK
EXDLONFEETSHZ Edbh o (Fig. 2). =0
5 $80~120um DA X X (100um A X » ) &5~15
um(10um A v FIDOKEZDHDHRED-T2DT,
1990FF L Cry 7 1 MEX B TH LR 7100um A
Ry o EAF, v FROEHEHOK L OBR
BhbHE, AMy FDOEIDPIE ARy b F LA E i
SicH T, 100um AH v PO, AFere s F
BIEH OB L »30%13 &4 sy 7z (Table 3). Bur-
kard BEBTTHEX 2 4 <~ - HVWBE, 1KH
Wy OREHEEERER0.32cm?*TH % 55, Fig. 3 Tk
BET 7% %51 THHDT, MEEBERKI0.16

Fig. 2. Light-microscopic image of 100um-size
and 10um-size spots in cases where anti Cry j 1
rabbit serum was used as primary antibody.

cm? (KKHBIE0.25m?) &85, ZD0.16cm?Y4 h i
J00ELL EDTEM R LB X 5D EARy PO
£ FE->TLEWL, ALy FERTEHEEL T
NIRRT 52, 10pm AR » FiE100gm AR v b
D30~40% LA Tshrote, THIBAFTEHOMMEL L
T W FROER 7 vAr vt b0 EEb
e GIeiETFE)., ARy bO—MMEERI DAL
i3 A18, 198 B\ T ERZh OB R FH
fok & A, TEMFE100um A A v b OB E FFECIED
BN BRI (r=0.937, n=15 p<0.01). 10um
AHy b E100pm A E vy MEIEBEOHEBIAL SR
(r=0.556, n=15, $<0.05).

PiLlol p1MEEXRAVTHELRA R Ay bIX
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Table 2 The kind of pollen which can form a bluish purple spot in cases where anti Lol p I rabbit
serum (1) or anti Dactylis glomerata pollen rabbit serum (2) was used as primary antibody.
spot*
Family Subfamily Tribe Genus Species Japanese
o) @
Pooideae Poeae Dactylis glomerata Kamo-gaya + +
Poa pratensis Nagaha-gusa + +
compressa Ko-ichigotsunagi + ++
Lolium perenne Hoso-mugi +H -+
Gramineae Festuca elatior Hiroha-no-ushincke-gusa | + +H
Agrostideae Phleum pratense Oh-awagaeri +H +
Alopecurus aequalls Suzumeno-teppou + n.t.
Agrostis alba Konuka-gusa + +
Calamagrostis epigeios Yama-awa + +
Bromeae Bromus cathariticum | Inu-mugi + +
Phalarideae Anthoxanthum | odoratum Haru-gaya + n.t.
Phalaris arundinacea | Kusa-yoshi + n.t.
Triticeae Agropyron tsukushiense Kamoji-gusa + +
Chloridoideae | Eragrosteae Eragrostis ferruginea Kazekusa + +
Setaria viridis Enokoro-gusa + +
Chlorideae Cynodon dactylon Gyogi-shiba + +
Zoisieae Zoisia japonica Shiba - +
Bouieloua spp. Grama grass (English) + +
Panicoideae | Arundinelleae | Arundinella hirta Toda-shiba =+ +
Andropogoneae] Imperata cylindrica Chigaya - -
Miscanthus stnensis Susuki + +
Paspalum thunbergii Suzumeno-hie - +
Paniceae Echinochloa crus-galli Inu-bie + +
Digitaria timorensis Mehishiba + +
Sorghum halepense Seiban-morokoshi + +
Maydeae Zea mays To-morokoshi + H
Oryzoideae Oryzeae Orvza sativa Ine + +
Banbusoideae Sasa palmata Chimaki-zasa + +
Typhaceae Typha latifolia Gama - -
Polygonaceae Rumex japonicus Gishigishi - -
Fagaceae Quercus serrata Konara + +
Castanea creanaita Kuri - -
Plantaginaceae Plantago laceolata Hera-ohbako - +
Compositae Amborsia elatior Butakusa - +
Artemisia vulgaris Yomogi - -
annua Kusoninjin + -
Pinaceae Pinus densiflora Akamatsu -
Taxodiaceae Cryptomeria japonica Sugi -

*+ The pollen can form a rich bluish purple spot.
+ The pollen can form a comparative rich bluish purple spot,
+ The pollen can form a light bluish purple spot.
— The pollen can not form a bluish purple spot.

n.t.=not test.
Grass classification was conformed to Koyama'®.

80~120um DK & 2N 230~60um @ H D % <
Zhbhtc, 4 2BHERAERES I CThIBEBL T
WBRLOD, KEWLOTREZE 0um UL ED Lo
BB, PEHOTIR0~-255umBEDO L DI &

A RXREEEETTHo7, Y1 ZADKERIEY
(Festuca elatior) VHFETAAA  PiIXF Rz ik
ELEVLONAE G, Fids0um RO D Db &L

bih, —7H, 20~25um A XOTE¥H (Poa trivialis)
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Table 3 Relationship between the Cryptomeria japonica (Cj) and
Cupressaceae {Cup) pollen count and the two types
of spot counts obtained by naked eyes or
the automated counter.

Cry 1 1 spot count
Date Pollen count 1004 m spot
10um spot
naked eves EXCEL II
{grain/6m?*} (spot/6m?®} (Spot*/6m*) (spot/6m®)
March 11 1732 1.659 1524 634
12 948 469 592 265
13 170 88 138 48
14 209 234 215 69
15 234 211 174 159
16 600 524 576 216
17 725 607 648 417
18 4012 1335 1178 751
19 4392 2108 2224 268
20 1789 1527 1560 88
21 947 637 706 33
22 1698 1411 1639 405
23 1986 1633 1666 315
24 1863 1007 1134 200
25 882 751 647 217
26 1128 1154 1194 275
7 1972 1412 2633 338
28 2339 3410
29 3921 4188
30 10034 9264
31 1442 1690
April 1 3937 5289
2 6005 6784
3 8063 10285
4 5045 6485

12 Pollen count is the sum of the pollens of Japanese red cedar and Japanese

cypress family.

23 Cry j I spot by naked eyes during the period of March 28 to April 4 could
not be obtained due to ovberlapping of the bluish purple coloured area.

coloured area to one pollen area.

THL, ARy PiEb 295 EN~60umDKEETH -
fo. £ TH Lol p 1 MiETHE30pm 7>5120m LI E
DAFEy bE—ELTHEALL, TOER, BIED
100gm A £ » M2A FBTERE I H 2L EGE (B
1.352, 0.7~3.33 iRL7, Lol pl AE o + % Cry
JIAFS b ERBE~15um O KX ED A A, + A
T . Lol p 1 T10um 2 A o PZ100gm A+ »
b D125 &4 S, BFERENIZ100~ 2008072 F - T
HZHNICBHB -7 (Table 4 D5 B24H, 6 A5 H
&), Lol p 1 TRInbDAA o b DOfIZ30~100

P
Iz

Spot count of the trapping area was calculated as the ratio of bluish purple

uMmBEOFE VA Ky b 2B WL1I00gm A # » F OF
HesAbhiz, ThH3BOARY PO B 1 2EE
e EBEA bR DE3100um AE o F DLT
Hot r=0.915, n=27, »p<0.01).

3. A4y FROHBHEORAA

HEEOF - 72 1Bk, &b EfEsEs
I 85 L, —J7i2 Carberla $a %, BE#ET
TR X TEHE LA M BRAERED
EXCEL I #BuVTst# L. EXCELII Tt 1B%
(48X 16mm OB D A A » P& T ~10513 F TH L
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Table 4 Relationship between the grass pollen count and
the two types of spot count

Lop I I spot count
Date Pollen count 100xm spot
10um spot
Rich** Light**
(grain/6m?) (spot/6m?) (spot/6m?) (spot/6m®)

May 24 17 29 4 288*
25 15 18 8 19
26 24 28 32 33
27 18 23 10 44
28 19 16 25 42
29 19 14 11 14
30 3 10 11 9
31 19 35 14 39
June 1 19 27 4 35
2 7 14 4 12
3 19 24 5 19
4 60 64 7 24

5 22 27 4 161*
6 25 18 9 27
7 37 34 44 29
8 24 28 25 36
9 9 10 11 27
10 12 16 5 14
11 13 18 14 26
12 18 19 11
13 21 22 4 7
14 5 7 11 13
15 14 7 9 23
16 1 3 6 10
17 2 2 2 8
18 8 10 12 16
19 7 9 4 9

*Lump spot was observed.
**Rich-rich bluish purple spots.
Light-light bluish purple spots.

BRHZENARETHh T, TvaAy v iEETHIENE
MELLEL GHEREDO. 16cm?24 b 12400 LLE)
TBHEAFR Y PO HER->TLULECERICHES
HIENRTELL 2D T, 2HERELLI»LE
REDFEELKRD, hEx 1EHOAE, rOLERE
ST LEETEALLLETAF Y P RERDLZ AR
AL, TORKE QERIEHREERETLI 2 £, + &
»B LR (r=0.957, n=9, p<0.0D).

RS HAMBLICHOHREBHZRDDICRT v >
P A—BERGDHIENRAETH -7, FTvrob A —
Zil=brtarm - AEMPFER TGO TERIICX
LREIRAIETH V RHAXTIT -7, B

F+ — & Fig. 4 1R LA,

E

Schumacher Hi1Z & b Bi# X #17- Fluorescence im-
munoblotting X FITC O A £ » P KT
HICDEIEMBEL AV T, A L b 100X CEBT
LILENRD -7, SEBARL ARG CERESR
TG HETE, ARTT7VvAY v ARy b
BETEL, TOHEKIY, ASHCHEET LY
TvarvOBYIGENREFINCEET D 2 LA
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n= 216
r= 0.787

(grain / 0.25m")
s

Pollen
g 8

1 i
180 240
Spot (grain /7 0.25 m®)

Fig. 3. Relationship between hourly pollen
count and Cry 7 I spot count.

LS S A I A D T T T R D U N A RO T NN T T S N A |

9 12 15 18 21 24 3 6 9
March 18

[ NN T N T TN N TN TN N T SN T TN A O O TN NN N SO N N R O |

9 12 15 18 21 24 3 6 9
April 1

Fig. 4. Typical densitogram of Cry j 1 spots.

TH5H, Mz TREEHNFROMICBI FIROTES

TvATFVvOERGBIETAIENTES, LL,
EREAHCELL S DIEEARE LB G IR
Ao FPAERSTLE DR FE P HELTERD S
ZERARARETH T, O L3 BT eHER
Bb» s FRBOEELRDDLET, KILZOD
EERTRE L Bbh s, FHEEE T2 —FET,
S Listhde b CREE B IR, $72,
COXSIZKERREL, THEXs M~ —2 1
BEIZAEy POERLDEIRETORACEV-TR
BT 1 EET A8 1 = — B AT L 2 & TRAL
B5, ZoFERRRAFHRAEC SR SES
B0, FOMABIIRIEREA EFEA LS T®,
AFEHERLEZXET 24013 LT, Bur
kard HER TOEHR 7 v Ay vEDEECIER K
HETHAH, Tbic, FEEABDAR, P ¥ B2HI &
TEHEATEE e /o ®, BB AR BE Y ET 5
ZEhlew, B, 5A~6 AT THESOEE
DI HRE L T WHEHc s 2B EHB 7 LAY v O
He R b BECERBTH -1,

Lol p 1 MiETL, A FBTEHE L 100pm A+ »
FREZIEORBI A BT D T, 100um A K F D
%<k, ELA FBEYEH LERTX A2EmICH
ELTWBEBRbRS, UL, EHICH~NAE .,
FROENCERKETTH DT, 100gm AE » b
D—IERTEBMTHEY L T W T 2 R ERIGHE
YETAMBIOEBICHRXT LB b, —7, 100
um Cry jI ARy PEEAF v/ FRUEME AL~
HE, AF v ) FREHOHLEh 72, Zhile
S EBIEHO—FHRECAE, P EOIBELTEE
BIfRL T\ % & B bt (Table 1), = FTEM I
Nig 7 v Ay vRBER LTI uicdVA X B
R T B —HOFE ALy P RHE U eh - 1o
HdHa, # Lol p 1IMETE, 1 FBHEDEH LIS
HBCAR Y b EOBTEHN DD LI THSE, £
B, 5 AgarbhaerdTR]E OBREOIER
bR LHRHICIE A A BIEH R ERELLLECORE
WARKEy FARBRBEIEMBH -7, Table 2L b
WAA y M A FBHEGIER DA OTECEELLCD
DEEZLRD, Ul Emnb, BRIEH7 LAY
VRTFOBETEIREBLERT ALy FRHAGARER
WEBbh Ly, TERMEREOREHEEOHE L
HERTE, BHEOFRANLKIATWHDOD, TV
vh A= HAVCERBYILATEET HAHEDIR I M
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FT<hTWBEEbRS, COBEIC
DRELRDDLECIEDT, BERMIOT7vAY
VEBEEMPERTLILES DS, 5B, AFEHT
13, BAEHHERBEO. 16cm?X7- b 400 LD 7E¥ A
LZONB LD EAKX Y PILER-TLES> LD
MEL e h ERICRHTER 7D T, REHRRK
1 {EHORBHEETE - TIEHR 7 vaAar vE TR
KD, COBEIHLOBEANLT Vo A —2
THEEEBLLEI PR WEEDLRE, AFy bDX
bhéﬁﬁaﬁﬁyﬁLdplmﬁ&ﬁﬁ%ﬁ*mﬁ
BO2EEOA ARIER 7 v Ay vt kT S MG
%%bﬁﬁbtkué,ﬁmiéﬁm%®ﬁﬁc
B FERNRL - T BT b7 (Table 2:?.
R MEEIOETE7 LAY VS D, DT v
oy BT AMGAE RRPREEEIC L - T
HiceDHhZ ENRFEINDD, BROZ ETHLD LD,
TELHNEIHBREOSVHBELYEVWLI I ENEFT L
W, Ll BEIFEIEHERRIEHOEE T v L
PR TATHMENTTRENA TR LT, 2HEHT
EHIEH OMBBEOREY L BOBFNIE TT -1
T2&, HEDT -2 OLEOBCHBENEL AT
HAH5, rolHc b ERIACHRAMBES 1B T
LRPLKAFTELIILRACENE TS
LRI LIcHERL, EH7 vay VRO, &
2TV A VREET LAY v FOBH L IDHET
5,

i, 7urvary

Ty
— Vo

P

fre i

Lol p 19 FOFXGHE I ELHEERRER
Zh EEER IO EXCEL l o Higviciv-1oH
A7 A =7 AGAEH, FEUERCEHT 5.
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A NEW COUNTING METHOD OF AIRBORNE JAPANESE RED CEDAR AND GRASS POLLEN
ALLERGENS BY IMMUNOBLOTTING TECHNIQUE

Yuichi Takahashi and Susumu Katagiri
The Yamagata Prefectural Institute of Public Health

Sakae Inouye and Masahiro Sakaguchi
Department of Microbiology, The Institute of Public Health

We devised a new counting method of pollen allergen particles which improved the fluorescence immunoblot-
ting technique by Schumacher et al (1988). And by which airborne pollen allergens became visible under 10X
magnifier or naked eyes. Airborne pollen allergens collected on the Burkard’s sampling tape were transfered onto
nitrocellulose membrane and were reacted with anti Cry 5 I rabbit serum or anti Lo/ p I rabbit serum, and then
treated with alkaline phosphatase conjugated F(ab"), anti rabbit IgG. Finally, bluish purple spots were obtained by
staining with BCIP/NBT phosphatase substrate system. This technique do not require any skilfull morphological
observation, and is more suitable to measure the amounts of airborne pollen allergen for given pollinosis patients
because total pollen allergen particles with common antigenicity are measured. In Japanese red cedar pollen counts,
we could not count the spots more than 400 grains per 0.16 cm? of the sample trapping area due to many overlapping
spots. In this case, we try to calculate the value from the ratio of buish purple coloured area to one pollen area.
However, more suitable method for estimate the content of pollinosis caused airborne allergens may be colorimetric
quantitation using densitometry and displaying the value as allergen content.
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