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Studies on Chemotactic Behaviors of Strongyloides Ratti Infective Larvae in
Vitro and Migration Routes of the Larvae in Rat Head

Masataka Koca

Department of Parasitology, Graduate School of Medical Sciences,
Kyushu University, Fukuoka 812-8582, Japan

Abstract For the purpose of clarifying host-finding mechanisms, the infective larvae of
Strongyloides ratti were run on an agarose plate which had been placed various attractants
around the larvae. They were accumulated at the sites of sodium compounds, serum proteins
and albumins. At 20, 30, 40 hours after infection, rats were killed and heads were separated.
They were then processed for thin section specimens. Larvae were found in brains, olfactory
bulbs and its nerves. These larvae seemed to move along olfactory nerves during descending
from the cranial cavity. Another migration study was done by whole body autoradiography
after 3*S-methionine labeling for clarifying the larval pathway how to invade cranial cavity in
the rats. They first crawled under subcutaneous region of rat and then accumulated at the tip
of the nose. Next, they began to ascend olfactory nerves. They were in cranial cavity up to
20 hours after infection and then descending same route to nasal cavity. I don’t know why they
aim the cranial cavity but they had necessity to invade the cranial cavity and stay there for
appropriate time to be an adult in the intestine.
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A X LEFH MO R & FRCFEEEER MEREROA) L HREEEER (HHERERER) 25
T35, 7y POEBL & HIEIAANBEE I N EREORIND 2 \WITE 1 HAGHRIZE 2 Hin 55 3 SR
WHANEFEBT 2 70— 7 (EERE) & HERT4ERE L CEBESEEROMH RS 2 7 —
THH 5 (HEREE)., BETEARNTRER, MR SPEH SN BINIE 1H, S 2L #A5E 3
RPN L2 5 FSHRIZT v P CRECEBEL, 7 v s OETFIc—EREBRE S v » OEERICHE D >
THEABITEZRY 5, 7 v P OEBERRAR, —ERHEER, BEAHTHRTSWVMEESICES TEA4
HiholBRER S,

EFE S IR RIRFINCBRG T 2 E 0 & BRI OD host finding RE T bbby Y F v 28 (k%
M) BRET 270 Invitro RTOEBRET o7, ERGHEST Y MR LTSS, WhkiL—
N EE S THENNMRAL, EEALSBHL TIT O»2EBENR I VA TAY V=T %> %2
BA = NIOF T I T7 4 ERERHCTREL.
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1. Invitrolc k37 F3¥ R
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A15u DF ARy v 2 TRIEBE, FEKRTIEGEER L, FIERIZ0.9%DT o —AEREERE
8ecm DRV AF V¥ v —LIZ5ml AWTEXRFERE Lz, Yy —vOdulad & DR 2 cm O FEIME
CEHERIC4~6Ho~—7 (EM, F, AAR) 2L, BE—78 (Y y—rvzy VFH5 2cm
DAIE) w7 v 7278 (GEE, BRLEEY) 2BUHBEE (EZE0.5cm, Low ash type) &
&, @R OWEHIZFNC AR LR TR L 72, MR 456~60 SEERICKE L, FHREZED B
Je 18, LIRS 300 ER B &, 450, 36°COA v FaURY—DHTHEL, BHIEZYHZE
STz, FDBY v —VEAVFa vy —OERSEO ML, 7 T 275 Y MBERE 1em OFENICE
BRUTHE B BREFEEN & EEEBE T CEE L /2. :

ERILEYT 5 2 ¥ >~ F £ LTIE Nat, K+, Ca*, Mg** Okg4 4+ > & OH-, CI-, CO,~~ RHAE
b¥lALEYTHS, a bu—NVELTREBECHREKREZR V., BBLEMT + 2275 2iEF v b
DEFRESERW, 7y N, FEE, §f, /NB5g 2 10 ml HEAFTHREY F 4 X%, 3,000 rpm TE
LUTES N LER, RERABYNE(Zy b, ELEY b, 4, K NAZXY ), HRO4MET
NTEv, T RNTNTIY, BI7 VT SV (saltfree), RS bV (7>, PU 7Y, Y
Th=R), BEEE I NG F A2, 16BO7 I VBRULIBOEEETCHS., 7 v MIEIKIZ NaCl 2 ED
EIMEEYPE N2 CHEAMCENEC L VRELL, o MmED 5EAE (retentates) 2 HET
%7z Centoricon-10, 30 (Amicon) %7z, THIROXRT b YEHIZ b EEB(LEVI S TIN5 O TERE
ZRWCERCEREL 7.,

2. In vivo T@ﬁbﬁ%ﬁ@ﬁ?

HERBGHD T v PERE, HENL SBE T 2R 2 ERFNCRE L., AiEEke L TEshiz
BRIh e 5,000 £ % Wistar rats (150~200 g) O TR K T2 8%, Y20, 30, 40 BfgIcs v
NEBIS LT, EE RSB, FIEL T, THHN, HAMERYERE, HEEL (skul) oAk EL
To. SR OMAR TOBE 2EIET 27 DEBIC—40°CTHBE L2, ZDHB 4°CORL< Y VIZBEL, L
R L FFRFICEE Uiz, 1~2 BREER, WAFTHIV<Y > 2fTo TERBIKE 6%HCL, 5V
at 25°C, 24 BEf) TEMEME B L, Na,SO, THRL T/NF 7 4 VEERE Lz, BRIZ 10 um DEE T
HGYIR L U, 1B, AT, RREOUR /e L, HE fE2HEL .

3. %S-methionine T~V UIz$HHOD T v MEANEFAE

$S-methionine T~V L7-EiFHEE 3 #i4hH 5,000 & (S$hH 1 EH 72 D OFH#EE 200~500 cpm) %
v FOTESBETCES U, B3 10, 15, 20, 25, 30, 40 RKFERIWCZ v P 2805 LTz, ERIZ8 %
CMCAHIREHEL, FIATARA—T M CEBELTEBE L, 7ay 7 ERIZ—20°CO Auto-
cryotome T 50 um DE S THEYIL, BEEGR 2T, BUERZ 74 VA REESE, AVF—IZ AN
2B —30 COBEBBNICHKE LT, 74 VARBREBL TYRD T v VMERNBITHA ZRE L.
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1. In vitro TOHHDF MY T AL F 23T 5 KL

FTEECAMET VI 78 N E L TERR ECRPSHREZES R, EENICH - L b EHER
T2LEbLNLE NalbEWE oW TRBEE2RAT:. TORRE, AYHHIE Nat&¥ TH 5 NaOH,
Na,CO;, NaCl, NaHCO, HEIBICERL, ZOEEIZ0.05M BRHETH - 72, LFEEMDE XX Na,
CO;>NaHCO,>NaOH>NaCl DIETH - 7=, K25 EEZBEWT, HiLEEA 4> OH- L& Th
2 NaOH, KOH, Mg(OH),, Ca(OH),, DW i DWW TREBE R A7, LEVEEIZ0.05M TH3, %
DFER NaOH #iz D AHOERE S A S, ZOMOIEMEILC ISBROEE 2RO R» o7 (Fig.
1). Xz Cl-{t&¥Tad 2 MgCl,, CaCl,, KCl, NaCl, DW 2 DWW CRIEDREBE 21T o7z, 7 DFEE,
NaCl {L&Wrphiz O ASHIZER L7 (Fig. 2). CO, L&¥cBL Tid, Na,COs K,CO, 7Kz 53
MTh 553, MgC0;, CaCO; BAKICHEEH TH o770, H2EKRVDW HTOARBREZRAAL, 0
R Na,COs T IXZBMOBHRDEE 2RD, 17 K.CO FZZF E A EYROEBREZRED R o7z,
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RizH 5L LUHERNIZ0, 0.01, 0.05, 0.1, 0.2 MEE D NaCl 2%#E L TE W EXFERETO,
0.01, 0.05, 0.1, 0.2 M #E®D NaHCO, 27 5275 > M LTCREBEDT v A 2EAT. ZFOREE
KWIZ Na 4 4 VBT TCREETIHERSGRDOFT MU T AL+ e d 2 EERBEAERCHES L
7z, ¥z NaHCO; ZERICED L1 Tid NaCl ioxts 2 F5 [0sfHE & Nulz, £720.05 M © NaHCO,
% NaOH iz HCl 2 &z T pH 7.0 WHFE L BRI bHENERET 2B 2RD . ULEOKBR»S
IR F bV 7 A4 F L CGERERTER Do 2,
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Fig. 1 Accumulative behavior of S. ratti infective larvae on various OH
compounds (0.05 mol) applied on agarose regions.
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Fig. 2 Accumulative behavior of S. 7atti infective larvae on various Cl
componds (0.05 mol) applied on agarose regions.
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2. In vitro T B 2 BERILEW~DEN

Sy W, KR, B, NESg % 10ml HEAKFTHREY F4 XL T 3,000 rpm =L L TES N ELEER
7 NI LTRBROT v A 28 A0, HHRIEFFEFISNRrol, RCEAEHAEYIE,
FMBETNVT IV, Z VY TNTEY, ITNVT SV (saltfree), 7 b8, BB VY F4 2, 16
E@?E/@&U4E@$ﬁﬁkomfnﬁ@7/%4%ﬁ&t.%@%ﬂﬁ%mﬁwﬁbfmﬁﬁmﬁ
HOEEMBR SNz (Fig.3), MBXEF MY VA4 X U BEETNDZDT, T v MIERBENETEN L
EREMERE L&, JEENIE, BNIE, SIS +NaCl (0.85%1258%), 0.85%NaCl, DW
7 N2 75 P EeLTT veA 2iTo7. £OFR, FEERIMNE, BAME+NaCl ik bFE51 80, D
WCEITIE, 0.85%NaCl a5 & Nz, FHI ISR ENIME TRIEENTME OLBEE TR Lk
M, avhbu— VLU TEEENAON:, RZMBEEOAR22HT 507y NERIEL2L M) 0
> 10 ZHWT 10KDa T v b4 7 L, retentate & filtrate I253BE L 7z, H\v> CENIMTE, % @ 10KDa
retentate, filtrate, #ALEINE, DW I CHHEOFEME2HAL, £ OFERENBE MRS, FATIME, 10KDa
retentate 12 13FE5 | S iz 28, 10KDa filtrate IIEEFFF | S e p o7z, £ o TZ O filtrate 1 NaCl #f0z
0.85%127% % & 5 WAL ¢, BERBROERETo/: L 25, FAEME & FREE £ TH5 S h i (Fig.
4), DEDZ e 3mEFDOF MY v AERRLSFRIZEHREFT SN BOBMEE[CEFE SN D
BERRRLTWwS, MEEAOMFEERIN TR TEL D, 57NV 7 2 V(BSA)EHW TROEREIT-
7z, 1%, 3.5%, 1.0%, 0.5%BSAWBWET +5 75 E LTHEDT v A 21To7z & Z Adose-
dependent IZ47HIZZER | S Mz, 0.5%BSA B W TS HEBH D holhBay ha—ViZHL T
FEESRED NI, FY M TNVT I VEAWTHRROBREIE LN, REEASTELTINEW
P7NT S RRAWTBSA LREIBRDT v 24 23 A7 &L Z 5 dose-dependent I IFFHES| S iz, &
SIS VLRSS FATEFI SN DERAL, AOROBRTLY, FIFhy, FUF =2, B
TEINS FA Y THD, TN6RT N VERT S B, EEHERLEY, 7Y v AZORER ST
®» (Difco manual), & 217> TN TFIEEYREREL, Peptonrich#®ERE Lz, o7 VI 78

Il
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Fig. 3 Chemoattraction of S. rafti infective larvae for various sera(509
v/v). Asterisks indicate P <0.01 (test substance vs. control).
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NO OF LARVAE

104
0-- i
dialysed 10KDa 10KDa 10KDa serum cont.

serum reten. filt, filt+
NaCl

Fig. 4 Chemotactic responses to dialysed rat serum cut-off by 10KDa
centricon, and the filtrate added NaCl and adjusted to be 0.85%.
Asterisks indicate P<0.01. (test substance vs. control).

FEISRBWRELT v 2fToT, ZOFBRRTIMY, VIV, MY —RZIE3.5%IF7 VT
SV ELERBEDOHES RREDIH, BREMIINVY FA Y (REW) RELFIIhrrolz;

3. Invivo B 3T v NEBFNSHOEHM

7y PCHREREEE 20, 30, 40 BEROBCBALS U CTHEE 2o, ESBKE, VIRERE L,
B 20~30 R OBEEHVIR G TIIRIKRE, 865, /N, 18, B> SHHEMRE L 5> 5 i
ELRE L 2o Tz, B 40 REREE TIRIBMHRICIR - TEELE, BB/, SR, Bk o SHoLhHEss
B &Nz, Z OFERFEISHIITERRABBRMRCH > THEN» SREL, SEAHTHTIIVNEL
HICEET D ERbhi:,

4, BEIVFF NI 74 EERHCTOT v MEABITORE

S-methionine 2 W T IV LI %E2 T v NS5 L 10, 15, 20, 25, 30, 40 R IC T v b 28
WS U TSR OB 2B U, B 10 B E Tl3IE & A ¥ OShHIZBRRE AL (TEEET) w8 E->T
WTRATIZR S fude v B 16 RIS HRIZ T v b BERERICEZ D — M BRN 2 SHIRA LD &
iz, RRGE20 RERORR, SHUEMXRN, EREES, SFN, BAE, BENCRShIz, B 25 BETHES
PERNRIRER I B 5 12 28, BEARCEEER L TwaE&R1AR sz, B 30 BRITIHIZ L A EOshHEM
EiEER, BRI R S N B I ISR B RO B b o e, B 40 B CIREER IR ERED B b 0D
D, $TTNG»S bHHREREDT, O EZASHEET v PEPEREREEE> THEHENIKEBAL, B
R > TRENCHH LIEEEAN BT T 2EE2REBL T3,

EER

KERG DEEMFRIG AR MCBREZ DENEBT L CRIEFETMLCEZLURR 25, EES 13
HBZOH»2 52— 2FBS ¥, ZOHRNBITEERICITY, $7RIREFERMATRETE 2 5 % E
TR, AXIERREZETNVELTCERET> TS, AX IHEBRHWNETRBICZ B 10121, *
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OBATRFTHT S v NESNEELLESH 2, RS 2/NG FEAEEBA LT Eb o 8
5 CThH 5. BHIO host finding 12BIF 2 In vitro DEERTIIEHHIZEENICS  FAET 5 Nat 13| &
N, E-4EYECRMEERCHE SNz, 202 Eid3a X S ETERYHERICEET 25 HEE DR
BEEHTHET V7 4 FH Nat RIEEARRAT 2880 2B L CW2HEREL TV 2, 7o gkN
%ﬁ@%ﬁfuw$7/74bm7/b®;ﬁﬁ,EWV AR & AT 2862 B LCES 2 L
REI NIz,
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