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Wiz D MFDs (505 BEE) 13H3.21K8 L
0.9 THotco BUHOMELER T~ ICRES
haEEREAOh, BEREZIHErIEV T
ERTED, ABROMETH D, 18HRick
ZEEBLTFOAROBFRERS &, BEDS0%E
HHZEDOBBICHBLTnD, COEENLL, &
WL h 2 3 EEREARICOPPD ST, 7
TF=I3TR77IVA (RLAZXF=7) Kk~
BLEHOEBREEGEFLRNTZLERL TN
3, BEHENETCORECIEEHBO—ELHH
KRAEEERIFRE L LE-> T, FR
BB 3FRoBHoNDI3 1,217 &9, 76
% (6.2%) THYH, MWK L BHREED
14.9%, KEOBHBED 9.6% K@D S, BN
O BRI, EE X UCRETFREEDHEM
LT ER L, BMICRIREEORE VD
#wEDLS, SA0HABTRECEEREOEEN
MWEAI i, Hb, BEEBRTRIBREZEDI D
BHEOASHRETIEOAGHEL, BEEHK
%5 ECDEBEPo 72, TOFEDIL, BRS
% BT ED EEBAD R E MFD Of&n
Ax B LETHEE, BPEOHEL L COERE
HEETHBELELS, &8, 500 FlOEERE
BEAE LR TIE, BERD56.5% ZHEBP5,

93
RO RERTKICERPORBEINTNS,

3-2 FrawILhiEE
A mE
(BK « B » S4EH)

Onchocerca volvulus HHIZEE L TR THE
L L, BLOBE, R (v a2 B
Withohb, /777« 2F Y 7Ry ¥
Exr5ooavE (LIFSVP &El9) O ERD
BZOME, skin snip EHL 2 SBRESEAD S
hapn, BEDIEHICHASN BITNRTIZO
BERE), BEEOREBIIA VIV D EDE
WricR{ C EDHEE N, HRTIIEERL 2R
HEiCfiF5Csickd, #vaerhickdkf%
BHE, FRRERGBEEINB LD TH S,
BER KRR BENIVOFROEE~DOBIT
HERA Y T e BRI TR %MD
v, HEiZ SVP RROA V3tV EOKRSL %
BL, BEICHET IV OHPOHMR LB DOTH
&9 3,

775 <7 T, Brigada L i h 3 R#FEH
Wik BREO MEZ L BB IThbhTna,
SVP ROEEHHO B ATHB L, B
EREHRTRTIOBULOEREY %L Lb—[0
DMK EZ I TBY, T DOFHEZIA
bA oz, —fRiICHRBA 2w v ARETRE
ELTHBICEEBEEEEhE LvnbhTn3
2, SVP TORZLOKE, BRBICOILEDEL
DEENRAONE T Lbsbho o, BRI
56.5%, €DMOEALIC43.5% 4 50, HE TR
Occipital, Parietal ic% {, ##® T3 lliac ic&4H
Eith S, Brigada itk DA v a v [ER
ELT2l - mIh-ER YL, EENO
HEOERICEY, A VI h EEESED
{SnEEhD PRI, 873MEH801EIC difhkAs
FABoh, Brigada itk VBMZ W BEEDOANK
8HIBHA VI I EERND S LELRE R
5%\, A ¥ aenh BEOKRESIE 4~15mm
DRFAHT, WITA ¥ 3 L B LW L EY
HWHE &L PREFENICEE AFRBBEET 208
BT, EEE 4mm LT ORI B
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Hohhh-Tcds, BEEBRKELA3ICOh,

FHOASNZRIEL A 5mm BT 14%, 6
mm ET33%, 8~10mm % T68%, 15mm & T
95% DIERICHE & IiF RBSERIKED Sz, L
HLABORAETIE 20mm L LD BELESH
o tchk, BLRERZEEOFRREAERITON
TRABTH 2, /' Tr=7 CREENAD SR
TBBERZOBRTCHEN RIS, £ TE—M
Ho#®Z®7~87A LT RABHE+*HZL, O
HEICED SVWOBETH L WEEHETICE
BREINBED% F{NBZ L ik, BEREM
T AR R BRI % 217 444284
(64%) T COPMIT H LRI LER S
h3ERPMAI N, FLRAbTRE—RKRL
BB AR T & 2o 72174 6 ZICHER 43
B oN Tz, MFETHATH T IS ER /%20
c28HmbEhiCl AFEBERENASNIZITT
Y, IH0oORZBEESAD SN L
282 B Ot 6 ZCHEERBAD SN, B
BRBOBE IR, BEREMICELERTRE,
B TEBAREIQEEN, 7T~8H A0 EH M
K%Y BAHETHLIEREINSZZ Lisb
oo

33 HHmER
B i
(ESLR Wb AR BT » B2E R

19774 %, 775 < 7@ San Vicente Pacaya
EZDRBDF v awnhiiFiRicEn, K
BRI 1T > 720 MB121,159 BOERT
BF763%8, KT496BTH-7o 370747
T 54 DBFHE Scleropunch iz & % skin snip #
ITE DT, 1,211 46104 B (B $50.4%)
THT 736 Arp4482 B (BH%60.9%), k1
47581624 (BHER34.1%) TH-7, #
HOFROBRIMIMBEEICT, 1,2328 1404418
% (BtEH32.8%), BT Tid7424 299 &AMt
(B#$40.3%), KFTIR490LH1054 1 (B
WR21.4%) THo 12, BE, KERII 149 &iC
Ao, TOHHLAREEIIL <£0Ofh136 &£ T
Hotco THITHEBRB AR 288 8lcA 50,

I~IV EcsadcaBs s 1 894, 11 Elas
%, IILEs24, IVEA LT, wbw3 pretibial
depigmentation {CHH%3 2 RME&T IV ED 44
ERbNB, Y rooEERIB/MMEFEKL i
TH5H0%BHE Licds, 1,1274%463%2 (B
B41.1%) KH OGN, REERERIT Y-+ F
RICE O, BEEBLIE L7248, 7538H13941C
Btk (BEiERI18.5%) TH- 7o

KRERELA Y I A AFERELOHELA 3
7eDiT, 370745 TREELE CEGRE
BOWTFhh—FTd, BRPHFLE L CHERERE
EHBBREH Lo, B, HEREA Y TN
EDMEITOWTIE, A v 3w AERRYLEE 733
2974 (13.2%) iy, REHKEHLTHV
7o, FEBPFITBENTIZ500£H394% (7.8%)
THY, BEEBICABCEAELTR L, BE
EA VA HREL DBEEEIT OV, A2
A SRR T 459 944 (20.5%) WKE
EELRL Tn7ds, ERRBTII2464T354
(14.5%8)BHEATE D, AEOERASNED -
7oo THETAOBRREREEA VI L AT ELD
BERI IEUEYBHETEE, Fvaern
TERPBICBWTI2 738 £ 218 4 (29.5%) #
BHETHEOI LT, HBEPBE44614F734
(15.8%) HBHTHY, BEBICBNTHE
BEERL, Vo fiBREA v awrHiEL
DREFEEIC OV TR, MEHEULOBEX BT
T5E, AV HEBRLEBITENTIZIE87 4
H1345 & (50.2%) HBHETHIOITRH LT, }*
BRABETIL 410 BH79%4 (19.3%) Hifih TR Y
BAEME %R L7, “hanging groin” 22 HFKI
AoNED -5 T,
REHEBRICA Y 3 e A EREO B RE
% (B, BRLE, BERE) K>n»Thi
AT o o, HEHROEBHRIEFRRTI 207
7Y TOEBEANFELN, REOELRAOoNE
o, BESARSNIERRSEERTH - 1228,
—HBTRBEEOHFBRREM e RIALS 5N,
1978 &£, 1,185 B D iTHE Riton T,
Simulium bites s A4 ¥ 2w HHED MEMHF S
Blewic, L¥&, TH¥HD Simulium bites %



BREO FE®BE, w5 kR L, L¥HOD
Simulium bites OEMHRIEBER L bt A ¥ =2
M IE BRI B L T wicds, THREOD
Simulium bites TREMUEERSI 2D o7, T
D &2 Simulium € & 3 FEEO BEREDH
AV a e IR DR AR T LB B R TS
HhHZEERTEOLEEDND, TLTHRITEE
FREBLICE LT, ATHBRICE TR THE
OEEARREAHBEZ AL SN, TOEHE
WA b gL iczoBkREIEMLTED,
LHELBERICBLESTRBILALNDE T LEDS,

EREDODPEVDOSDICHREBRRALEZAT
WA EREHAH B LRI NE, AV AV DK
FoiclE LT, 4> aenr hiERER i RER
B, B, BELETEAREOEHEE K
HADOShTEY, ThSDRER, 4 TR
INTNBEnbWYWEAyaeri RERIC—HT
ZRBEHRETH Y, TOHEERA Y aw A iE
DBRPRITHRTEDLD TR, TOREREIC
Onchocerca volvulus LIS ® 5 hORFHEE

LTWwaAC ENBRENS,

Uk, 775=5BTB4 2w HERT
MicH OB HEERE, ST THREILAT 7
Y A AT HICHNTRETH B, TOEMLIBHR
FTHIMEIC L » Th ik DHE, BEREICENASS
h, A®RISIKBRFVLELEDNS,

3-4 BAvaeILHIE
il ZE
(KEEaRE, BBRILEX - RED

EE: A v AIERET 7Y A, HEX,
FOMEFERICHKEYHD 7 4 T Y TIEQO—HET
HB. AREDRBIIHFEREREOREID %,
DLAII/RT74 7Y TORAICK - TRRT IR
ERBMEEL R > T b, RIEDRERICEBE
B b7 a—=iKRHDT, —MHFRIEHTE
FFa—<ikBRARLREPICLEEDLD,
HakE LTb12%40, BABFTRE2B%LEED
WU LR D L 50% Ll b KRR RES
Lh-TWwBRET7 ) ATOBREBR OIS,

FT7F=704A 3N AEHE BT72)h

95

TiIBEic WHO BEREZ-THTZ7IVHTA
ECAED BEHEA S UED 1978 FEF TICHE
174w 7HIEBBRT L, 77757~ 7 TRERK
BOHETDHEE TH5 Robles (1915~1919)
WERHEEHN L T- T HNSRET B T3, £0
#BIED L% HAAT Robles e & M L C
W3, BRE:LLTEMNCEBKEL-OZRED
R. Pacheco-Luna (1918) C, €% 77 YA D
BA v a2 fmiEIL DWW TIT Hissettee (1932) 23
ToTWn3, bW 319395 IAE - fo ik i
F o= VI3RPHRY 1 BEEIIZ SRR
HBEINTVWBY, KEZOHBDA Yatkrh
fErE, 17wz 4 7Y THEROEFHRERR
TRELVWETRRTwREw, = /7 TF<5IC
¥ 1} 5 Pacheco-Luna D0 &{iT & 2 HBEILE Bk
4 (Kerato-iridocyclitis) O¥AE L, D &1
Kk BRMbE, REFTI1I~5% L B H
MZDHOHEENHREROARTENT LR
FHRI N, 19765 & b HEEEHFER % EHKIC
AEDOHEHEOUEE D, FEH 19774 L 19784
OEFZHABECBHMEL L TCSM LD TZOMKR
KONTHEST B, BT 7)) HDOFT—-F DR
EHOHRIBEEHD, 77 ) A BLAREOD
FEOBRFTR EBNT 5.

MR BEHEONR L %> T3 San
Vicente Pacaya 235 & O* Palin By, £ DfiDRE
BTORABERPL O E L L ORFEICEK B KYE
30.5%BHANTH B,

BiEths X CIEREMTOMBENR, Hb#EE
%, BRLE AEACERALHKIEICT ~12
ORI THEG S L, BEMBOFBZOHRAE
FRTHEIEN (p<0.025), MEMICELS THES
NB3CTLELTAYIXN)FEBEBWESET B
EElRBNC L2 5,

B EpBE#REZE (Fluorescein Angiogram
of Fundus examination) &ML, H®RHE (7
2Uh e HF—F) BEUBOREORR L LEL
720 TOREMEEFEOEELBOONTZ, &
EOHBE (MR « M) BRito»Tid
HEROHNSHD, FREBEIZOMBHICAEITS
HLEZB,
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WhWBEREILL ZRFTRORERIFZBEL
HANCE OFELICED W, ROXD 2R B,
AN 379747 )7; 0.5~22.2%, SRA
fE%; 8.4~51.8%, MELM:AMBEL; 6.7~55.9%,
BN SE; 0.6~17%, MLF % & ABHE:
6.2~39%, HMmITIEEL.0~8.8%, BMPHR 3
1977 £ O #t 4 (JICA, Onchocerciasis Project,
first report 1978) |Tih~<7-4%, EODRYLE & 3£
ZHABEEYRFRAREBIVERREE TR
e b Lz,

vector control EDBEZNHBRHUEDIZHDIB
BOFROMEIRER, 2R, L LEZOHT,
—IEDOHBEE LT, SRABERNDH B, TOER
DT, SEEMHOMBHREEELA3 L
WENGLORFE TICRERE XA, BEMTO
RERORADOBREEBIILRTHD, T-Hx
ICH BRI I0RB AR TH B L5 3~298%
ETO, FEMHSRABERORAEREFEENITH
WLTIHGE, ILMoBEE (KEHOHRE, +
ERFHFRR, BE%) tMA3Ctick-TH
FHMIRELEZ oND, NS TF=5D4
T NAEDOEB IS DBRANHAEITE b g
LEBTHAHS,

T7YVAMEDUE: ABFREERIT 7)Y
AETE N, HIBRFRRERZ T 7)) 2RI
Vo, FRABROBABERITEIIZALTH 5,
BEALEABEROREREIZ S TF=5ET7 70 H
PNV FROENLEBIZRILTH B, 7720 H
BERAEOZNE BN TE WV, BREKERT
7 Y B BB N,

FHEME: MUK 3w AEICK BIRER

THE L7,

FREIFEBLTIFETH B4, KECHT
HHAARME X CEMEOBLEEEE L %
o, FlAraxahEICHE (vector con-
trol) & 3T BAEKMO BHEICEHT 3HEEOHN
BEBITOIEZ L 2YET 5,

3-5 RARIGICEK D REFABH
ik BB (KR - BR#$w)

A v e AIEFITHOERICOWT, KRR

BB K O A EERERLL 22 FST 3 (EstE A
& 0.05 £g/0.02ml) ZHWI-EAHARIGICE 3823
WAL (BEEcEs M OBBLREICERL
72) EEL, TOREICO>WT, ERRIGOA
EZWICTT 2 HEREL®RE Lo, R 1ML
4EE (AD01,2478) OFEEMIZTHY, Ef
HAEMBHZECL-T, A (EE 1,200m), B
(##®& 700~750m), C (& 1,100~1,300 m),
D(EH400m) BLHE (& 1,700m) Z&4#
RitR4 Lo ThoDHRITONT, 4 v
AN AEREETHERO M ARk - T4 B
B (OB U L2 BIERIE, 69~40% % HEEEBIE,
39~10% % HBREBL U 9% UT * %R
B) AT THRT S L, ABMRIBZEESEH,
B #iKizhEEREH, C 3L D #HIRIZAHE
RiEH, EHXIBERNBERICEAFIASFIR
N, TN MROBENAERE L, BEE
Bic, & LTHRARIEDBIEICDWTEBK L7,
BREREHTE, RARKCHBER (9341494
Btk 52.7%) 1d MERER (9247166 48 Hk:
71.7%) L VIEL, FEHEE FEB I ER
HEREMTIE, wFhd BEARKGEER (203
ZH 111 2 54.7%, 327 & 131 2B
40.1% B X X318 BH74%BH:: 23.3%) iz Mf
BRAR (20527874 42.4%, 3164 H158%
B 18.4% B X U311 H254BH:: 8.0%) &
DED -T2 BRARIGH R 2 E8E N Iicsigd
5L, 30U LOEBRBEORARICEHERIIEE
RIEHTII67.7% (B14WH 21 &), HEERIEM
TI364.7% (68844 %), ZEBEH T
63.2% (9B8H 60 4) BXU BRI BREMHTR
47.1% (1028F48 &) TH D, FREMETH
HRICEWRAZRIAD O ED 72, LDL,
HEERE (1~14%) ORARKGE®ERE, Zh
4 40.0% (45 44118 %), 38.9% (90 &+ 35
%), 19.6% (1432H284) BX U3.1% (1294
a8 THy, FREHOEAREEERRZE
FEEBOENOIRESEEIhTWEZ LD
Mo fz, RIC, A—AICDWT, KHARIGERE L
Mf REOHEEHRX O BRIEE R IC LB L7
LB, RARIC BHEHD M RERITERE



(87.5%) > (50.9%) > # & (36.4%) =
Been (29.6%) BHBEMHTH -2 (P<0.05),
¥, M REEBOKRARICEBHERIBE
(65.6%) =4 (65.9%) <#FHH (87.5%)=
FHE (75.0%) HEREMTH - 72 (P<005), Z
ST, MEMENICEANRIGCEE L M REOHE
ZonC, MHED—HRLHERHLIZEZ S,
TRTO R IEBNT, FEEE 1~ I
BT A —HE (65.9~96.0%) ZHRAE (15U
B iesgsreans (53.1~73.6%) L bEHK
TH -7,

UEORB#ELD, FEUBDTHETHD, #
BREZCHREEAT, REAREZ(LELL
R EBE B EARISE, R REERER
THOEZHABICRDTERTH D, Hic, &
EEBITOWTORNRIGERRLBETAC L
Itk ->T, ZOMBOA vV I N HIEOREER
WET B EMAETHE LRI NG,
5ic, vector control #Iz, FHEZEEEXHLL
T, RARBICL 2HBRIEEORBLITI C LT
& b, vector control DFRFHIFEST BT L5
BEThdEELON,

3-6 RERMIREERITICL D RBEFHLHET

ol HREA (EREX « BKEY)

A VA HEORBELMOMKNIZ, BEES
JUBEERTRBH LA AWA v a3 v A iERK
wpEEXHLMICL, ISkIDT ik, FiE
DX O EELFENHERELLES LY, R
BFZ72ay bu—AEOERBROYRHE
KHEEAHEZRET 2 L BbN 3,

REB74—nF7—7RELIcRELHE:
ALY 270, RKELD S/ % H v CH
R mEkEE G (IHA) IK>WnWTHE L.

FH# e O BlRMROFv< Y YEER
Csizamas (1960) O FEITHE - 12, BEEHRMEKIT
Boyden (1951) D B B #: ik - T Onchocerca
volvulus i ® PBS (0.015M, pH6.8) #iHbilE
TREAEL I,

BR: Ir7y=7B0T, BITHERKOER
482 A L ERITHR OERI20AEHE L 7.
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1) wTHRKo IHA 7 = F O# R, THA
filkflio 1:540 LI k% THA BiLs%hdL,
17m747)7 M) B BREBEE TR
THA B¥ER4397.4% ThHh, Mf Bk - ERE
HETIR90.5% THh, MI ¥ - BEBEET
349.1%TdH - 72, MIGHE LA T94.8%, B
HEkE LR T82.1%0ERER B o, —7K,
Mf etk « FEEREEE T, 22.5%0 IHA iR
BEDoN, BEFEROBERRLRLTH S
ERITHROMBRTOBEMR (3.4, 2.0%) &
YL THETH -7,

2) THA 72 1O ERLY HETOEENLE
BEfTH) L TROMDTH- 7,

A) THA ilkfli L F R BEOBERKRE A2 L, fF
HEEBBNIS V- 7B, Bz rdEn
BARD SN, B) FEWslicAs i THA BRI,
1I~4RBED L R ER L, 30~49RBTHRAME
KL, BREEGRRYHET 2 &, 2FEHH
BT IHA BHRIBREE BEERLOEL,
REBBIEZIZa 22V ERERL, BEOD
MICRHBEMRERD S, b, M2k
ZEEEEREOMICR—OEREADONE

Bota O 278740507 BREOKRELY

WE L SEELNE, BRTE (567%) «
FATHE (66~34%) « IKRAT #H1 (33~11%) KK
SITBCENTELC EDD, RITMIICES
H% o L 7o, 4RI AI THA RO Higo ik
<13, IHA BHEEO HEH - BHER0 LR
EeBHROFGRMEICET ZEREZOMHITEN
ZNOWATHIC B L 7583 B 5 R85 N,
PANC L B THA BHROBE LS5 &, BT
WTIIHBIOERBED >N eV, o« KT
T BRI LA TORRBICE W TE
BRPEEDP - 12,

PEoRE, AEREICE 2 IHA 72 b 2
VA AREICH L THRE L SR
B, EBIMEBIETS, EEOAWERICLE
BT — 2 R RHT B C EBRES i,
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3-7T BAEBETLOBEEERE

BREAS (ERER « BB

NAYIERID (R 2,552m) OO IEEIC
WABA 2R AFET ¥ P r— AV ERKIRIIE
B 236 km?, EEH # 500~1,800 m, Ri& 17~
29 C BiET a—e—FHEHZLBIL TNV S,
WK L & Mt 2 oh, ERAN
BLTEEL B ATHE, BEIBNE
RIES %D & b SEHEN, St#EDk
7" 213 Simulium (Simulium) metallicum, S. (S.)
ochraceum, S. (S.) jacumbae, S. (S.) sp., S.
(Hemicnetha) mexicanum, S. (H.) paynei, S.
(H)) rubicundulum, S. (H.) sp., S. (Prilopelmia)
callidum, S. (P.) downsi, S. (P.) samboni, S.
(Notolepria) gonzalezi % ¥ TH 5, ARMEIZ
S. ochraceum, S. metallicum, S. callidum 33T,
INsohBoREKRIE, S ockhraceum Ti
bo oAb L, BEKRIERCHKEN
AT TORMEERNSEO L S AN HP
FEoOLR Kb obhTT {RifikE LTHA
TLZ D #hvkER (EIIRKESH:30em B TF) T,
Cho MO RBEZE L T3, S metallicum
BIhEdHBHICRBRREOIZIZLBICED S
h, RAEKREIZER, EREEOLFEBKBORK
&, KERZFEHIBRIC E->THhEEY BhB, S
callidum (ALBEFIC iz k 2EAHBA S, S
ochraceum 1T 5T IKED HBnKIRIT Z &
Bohb, S (S) sp. kBT S. metallicum
EADOFHRRFIHES, Shdid S. ochraceum & 3t
ICREINAEENE N, S. ochraceum KB
bl O ALK L, BRMAKRITEELD L¥
BitEn, AHRHHBoEhEZIT—HL, 12
D4 #BIE Onchocerca volvulus 2 7 v 7 4 5
V) TERHEROEGNHIETH S,
S. callidum I TF¥HFic ZLRRT B3BALNI
BLSBHERNOL, S SHROoZNEIEFIT
—H9 5, ACRIMART 3 kb EERiT S
ochraceum 44~68%, S. metallicum 38~47% ,
S. callidum 44~68% T, CZORE7 255 O.
volvulus 111 SO BRBR LD - S

S. metallicum,

ochraceum D HTH - 1z (BE7 2 1THT 2 HR
BYRI31.3%) 0 L EDHERED S S. ochraceum
PRBXBAKE T E2BELZENETCHL L
BB STk - 170 S. ochraceum DWRMERIC 7 2
BHNITA -7 O. volvulus X 7wv7 435 ) 7iE8
HBw I #ghicksc L8 DSHh (25 C),
—%, S. ochraceum @ gonotrophic cycle {35
H (220 :t#EINB, - THILE, 10
BOWRIMTI 7wz 47 ) 7MY AATLBEIT
i3 S. ochraceum Hs 111 Hi%hH % BRI O Kz
B9 2D 3MEd LIS 4EHOWRIMEEEEZ
o b,

3-8 HAENE

#h —& (BFBREEErsx2-)
7 2 QBRI MERISORBRIHFGICE D
At ELA—HicfTbh/zC & bbb 50, BTOD
HROKEIL, FBEFRNINOBRBHFEAICK S5
BAETHB, A VI e I REOHEFEE LT
D7 2RO PTEbDTZ L, TOH—
DB, r=TicBFS5 Dr. McMahon 5@ S.
neaqvei control T35, 1954 FE£ICHIE X h7-5t
EHICE->T, BETHBEREBR Py A LEN
Do DWT, 19THERTET 7Y hitBWnwT, S
damnosum control itk 3 OCP “EEI LT
B, Chid, BEKBTHEKRE )T L T,
MEBICLETNA VOBAETHB, Chd ki
TR HT, BEHTHICE T 5 S. damnosum
DEBEELRAIGES MR T3,
7T 7= 7 T3, 19454EIC Fairchild Stk »
THHT DDT A~ TORKBRERINTHLNI,
Z D, Lea 5 (1955) {3, EiRATHICE T80
= A AP D1,5004 DRIl DDT T M4 3
L) REBEEERHIT - 2R T 31wk d
Ehpotz, CORBBRT DL, F7, Dr
McMahon (1971) b## L T3k 9 iC main
vector T 5 S. ochraceum DFEHIKBHEZH D
TN (PIZ IR K4 30em BIF, Hm
ThHBEOLD G THO, ABThil
BEREIGED, LErdEDSIKEDR TNV,
RATELELETORETHE LI FHIKH- 7,



DFD, 1RO NETELE, WELES
THDW, TELTOEBDEANN—FHI LRI
BECEAELELONTE I,

1976 T BRI NI BAD Fud 2 7 M,
vector control ¥ & § 3% b D ThHY, T,
main vector DHRE, DWW TEZ®D control D fea-
sibility 2& ¢ 32 i hEdkshh, BE, S
ochraceum 1 Bt LIT» Thwn L, £LT,
pilot area WO ZDFH:KFKRD mapping HEIT
5EHR L, —HF®D biology & L7ZWICHH S PITE
h, %L :d pilot area FD vector control
ITHOWTRIZIEEED RE L>nwTii, 7
%bHH, # 300km® @ pilot area HT vector
density 2i& <, EHBITOhTWI0OE, S
ochraceum DFEDH SN B II O 1l & HwH
100km? iKIBESHhBZ EHBELMELD, Ldd,

99

LoADELOBEICE-T, BLEALETANTO
REFEBENTEINLZ L TH D, BAETELESE
Zoh3dDdEDTHRAEKREIIHNI00 XK, &
EEFERIIH 30km & #EEINTWSE, COF
Ei2, EEILHEDSKBITWY, BEH%E
ERRICHATT 5 L BBREICTEERC &L ERT
bDTH 5, 1978EFICBNTIE, HEHERBH O
B, A, BAAR, SAERE- D8 SHE0
BEL2ERL, —HCBWT, EZRBEOEREY
LT, ¥CFTvector density # FFhifkwn
P, HBENIE, BRENOBEEBITO W TORN
IO TETH S, TO/MBIRITE T 5L,
JENERTHICE CETHRTEIDLNWIRD
FEBH 20, HRORBLE, LEVWIKHASLL
O DODHBEELTLATHHD,
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1 A5 -BtmHELVZOERICHIFTDIRAH
8 Culicoides [CDIVT

EHE EH
(BEERBEEK « # - KEW)
B FIR, B OBA

BIEEE - WERER)

BB ARMBAED S B, BHEHIcOAT
BHEIETEHADOKRE NAMRU-2 iE0# H
ERLIcE DHWIBOEOKOE, 48, 44,
ER WEZLEOFMAEBHSLIKEIH, XAH
FiconwTRELKXE NAMRU-2 fFEZE D
McDonald and L.C. Lu (1974) itk D 34ED =
HAFORE, RBEESBREI LTS, BEIC
BT BBD Leucocytozonosis, FZ D Filariasis
ZEOERIDIDICED vector ODEBHAE L
LT 2AHE Culicoides ODBELRAEXRIBEL,
19784 8 AMAICHILT B K LT DERBITH T S
RAAFRBOBEBE, AKRROEORE, Z
DORAFEGHOEA ) X2 OBHEOAEL L 2 E
L7z

BlLTEROBLLRFIEHOERITIE N T
light trap collection, biting collection, dryice
baited collection #£fi L, FEICHIETHOH
RAL, HEELAD I MO AT EEY R L U
FF BT light globe collection %51 L
720

REEROFMICONTIE, BHTFRIETTHS
25,
(Arakawa), C. jacobsoni Macfie, C. shortii Smith

et Swaminath, C. nagahanai Tokunaga, C.

Culicoides humeralis Okada, C. arakawae

schultzei (Enderlein), C. paregrinus Kieffer, C.
actoni Smith, C.maculatus Shiraki, C. tenuipalpis
Wirth et Hubert 105 %182 Z LT & 72,

R o

b

2 FUUREMNTHE E PR HDOEGK

BEBCONT
FOEX HH ®A

(BgX - &K - KB4

E MRV VR AREETYT TRy EA V=h
LTV rBROERETHY, ThEhRARE
bryv i A4 v=h ERCARBIAONNIOALE
BTH3, HESIE FRY v~ H OEKBES
THRET B0, RERZFEFBORLICHT 7
ARBEREBEL, TCCRETB e LRV V=R
DB E T DR TRIMITHRET 5 RBEDY
Exifil, TORRRD T L1 - 7, B
Mg -> CHEBOBICESD T ohIIBRIH
ZLEBELZOTHERERL TS, ZOIDHE
BB BOER I n~NAB L, L LA
BICONGHMOEFH B AL 20, WHOBE
By XU %BLTREL TS, ISICHKEH
SEFHRP AR, Thide bR Y v=h3gmas
FHOBIKBRDDIFZ/NBOEBRICRET 5120,
HHPBEECED LEHARARPHAENEOERE L
kB ARERGTOND LS LA S
THb, RTWOKEI* A5 LEENENL X
BRE L, BENECNE XN ZEHSHERT
b, oD ERBRBAIZEIREDEPRY Y
<~ AR ERBEOERELIETIE T T NBAT
FHSOTHB L, PULRBEIIHE L BT
PYgf, BICKRBRREFMLI®BCLIKED,
EZLEOBRBRERIFEALEMLR L EVARERDH
BLEERLTVS,

3 MEMEBICHIIDZIRFEREERDIEM
(1976 4E ~1978 £F) DIRETH

23 B 8Kk B
(BGK « BHERF « v1 1 R)
B %R 1E AR (FoF - R

HEMZKEY A2 (UTF, BHREYA VR LB
7)) OWTRBICRT 28R, RIZICHS T



EhEVWEELF—< L LTEBIATWS, &L
i3, B, E£XKE, MEOWITRHOARMY 4
NAREBERTREI, ARV A R8P ELLED
BB A T, BL32EERBRDTIENT
&, Chitgl, BRAHHBOESE METRE&HE
ARG NE, ZBOED»SHRMY 1 v R 93430
IhabtxHoic L, BT, §HE (1969
1970, 1972), Hayashi et al. (1975) &, X
DEETIFEZTHA T HBBEINZC LR

& Lf:o

INSOERTHRHTEE, HRYA V2DH

AALAEEFEHICEL, BEUAOH» S HNY
ANAZABRHLAThITEREOZ N LEELY
2%/ %\,
CDRBFHETTB-DDORALE LT, 1976,
1977, 19784, B ARZEKEZIHFME B
BHRLCT, HIXMEREHRELABSSRREERD
HWELRAT, aHZ2THAZH I MEELEH
DEBFPREL LD THRET B,
B1EEDOFEIZ, 197646 H24AHS 7 H 3
H, &2@B, 197746 H16B»57H2H, &
3MHE, 19784 6 A1I6H»S57H 2 B THEXIH
HLEMELTHELL, HEITY FHK = —
NR=354 Py F1IE, F4 v -2 QWERE
1m, B 15mD% v b 2EEMICHBL, BH
BREERAA I

H1EOWETIE, vro¥e6mE45EKTIE
DYyANRE IR RKVERYIVe s, ~zHH 2o
v 2 NFEZTEERERE L, E2@E I,
HED a2 T7h4xhkE&ierd7iE 2,363 EED
BEHErRESh, ABZ&HBCETIIE, BH
ORBEHBELTCREINDI T LIS -7,
rh, BEINfza 2 T7H4 =H3RKkM,
FGRFEMT, RO 4 VR IBEIZREEITKE - 72,
EI3RMOAETE, v rrEHEEL, vRNF
VR, B, HALY, T, 2AH % EESEK
PREL, UE3EBOTAEERDIS, FlEA
SBEZEBICEBITNE 2T 2THL = hORER
WETHBZ LB, 7o, RABEE
BUNORMBEESR, Yo, HAay, A F
) R ERBERRORENIZ, BLERKERR LH
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DL, BY¥, B¥RIF2BRDIHESET
(ZBHEgY) Th-T, i, EZIEBII,
COMBICHEE7 4 — NV FRBEBELTVWEHD
LEZ D,

4 AHITPHATHOBEEERE BEBRD
ANXDBZ(ZDNT
/hNE H, fiE #&A
(REX - E « B8
#® #
(BRIEK « BHER » v A A R)

BB aN2THAZHOBEERITONT
BArOBEPLOWEL TR, ThoDERITE
SE, FEHERTOHERKEY A v 2DOBELD
REBICOVWTOER YRS, EHOERSMN
TCHRbL7zan 2 7h4 zhOMRRLTS L,
REEBSSTERITECT, LHL, BRREIKC
BUTRARBZRIKOEA T THERICLIEL
5%\, BKICRIMICKR 2 MO BUIIEE 1D %L,
LictioC, REEPEFELXER L THBRIKAS
EOHEIZmMD L EnEBbhE, RRITIIRE
HZIZEAE LN RN, ik, BAEERCE
ENb, KICRMERERL-MIBRDTHENRE
VWA B Licdi-T, HAMEY 1 43 AR
HBHTELTAAEEERIZLEAE RN,

5 Telford i+ (WHO) KOREINIT «
VEvEREEOEMERRICDONT
BEH W
(BRIGK « BHED « 822
Sam R. Telford i+ (WHO) kb, 74y v
YHAENY YEBD 7 7 — 7 BEEMNTHZS
N7 PSR 4 BA0IL 53 D ¥ & v Ju B M IR SRR AR A
BREI N, WTFhLERETZIOIL2E
Coeidozyga lacvis (50%) B KLU Rana limno-
charis (25) poREMEFERRIERINE
Ino e LI L Rhacophorus leucomytaxr 8 IE®
2550 (63%) MHid, ~ESVHY)VD1IE
BREZI NI, X754 7 ITOHBLENHD
bH-7ch, RMBRNICIBEEMEILONE
Polze BOBBDED -7 Rana caucrivora 25
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LhrsiE, ~E7vHY 2 (8%), Lankes-
terella sp. 12 (48%), Trypanosoma chattoni 19
(76%), Trypanosoma miyagiil, 3 727 4 3
7 8 (32%), LU Cytamoeba sp. 16 (64%)
HBEHE I, CO~EZVHY) Y3 RO L
BEZZETH 5, BRENRI EMEEFAE
HOBBI RLTAELZVICS D 5T,
FUR )YV —2DEEARIENCE, BLT
Dactylosoma H#RINEP -7 ETH B, F
HREFAEOLEO I A S FREINT
Wiz T. miyagii 25, HITMCIHATHBIThE
by VEBDPOLRAINI L BFETNEHT
hb, UEDXD BHIZ7 4+ ) € OBWMERIL
LEBE L HBRBECHBETCH AP0 TEL, B
HKABPHERFNEDBLOM LW A ¥, D
EDPICBINTVE L EYFE->THBY, S%F
TETHRETITDRThE RS\, BELRE
AEBEH#I NI Telford B4, BLUEZOEEL
Par—ThoRbR- TTFE - HARERER
EMEFORFT BHRICEEL#BELRT 5.

6 74UF DTS 7HITHIZODEGZEE
BIECDT
HH W
(BBK « B8R « %)

BEHICBIAMAEHOE, FREEZLE
THBLTWEZOTHOEAREEY, BTN
KO TH 2 BEBEBHE, FILATEK<7Y) T
F -2 BHEMIChDI > THELL7 1) EY .
WY YEEHBTHLI, TREZEEICHTN
1B TH B, LLELABEALDBEATA
BEMICHONBHBDIEET7 4 ) €V FET
BEwv, TCRITICABMBHICL > TT >
DE-TLE-HABHERETH-T, €01
HMARDHEBTEEIPHALONEN, FN¥FT Y
BOBEIIAQMMIGED - 72icdIiT, BARME
OEIRE, —FEREI N mdsE AR ICE
BLTWLBTE, F-20BELLEZHO
F—RAF4 FILX->TBITEWNTES, 74V
CrOBEe, BRBBERIIA VEFVERTN L
MICk » THEE 5. —EFEKSBEINS L RERS

BO-HIC LT ABEITEL, HYOERLEA
LEnwHhEDESHHE LTHI AL %3, £CT
BEIh, HLIERBHA v FMEENB, T
DEIICLT—EFRBEETNT E, ZEDHKE
WY DORKT BBERADERICIZEHDH TERE
A% BELT S, 74 ) Er{HILASN ST HL
i3, TOEDICLTHRMLZBDTHSE, <7 Y
ThRPHLET A ORERIE, ULEOLS 4
YHOBBLEMBICE N, TTCRENMBRODE
DOEFDAVA OGN, HOBHEHRICE 5 & FEMHK
NDO LS KEEIIZ S A, ADRRA LU
Wi BB EGRB T, BkEOEM#D HIEIZA
FOBEREHV DN RELHRT L TH B,
HARICERIL LZE#MTRIRED 2L 20 ABOFT
THIEREH, WODOMICHECT-TdH
TNEVEAD L ZWBEDORSHO BH % 2
B LTz B & I3 L TR O BARIRSE &
HUEDWIRATR %L, EbOTABNLES
OHFTABNEZBRICEDVHEIT L TVWARATH
BEDL DB RETH B,

7 1977 EOERTS U T REKR

K& st (BBRK K« #F4d)
HH R (BK « T « JRHD
HWER )

(K » BRI « B 2%
Al E

(RBEKX « 7L ¥ —-NED

BN 1,200 4 D REBBICI9774EICE 1T 5 i
A= 7 )V TREAOHELZT V5 — FREL, BRE
ERB & U HBRBZ e 766B1IC DWW T Z D R#
RREFH LI, FEHEII=H#4 (66.7%),
BA#17 (25.8%), MA#2, Jif<5 ) 7 2
RBEAEBRYE CHRLIATR) 14T, BRYzER
HEWIIETITE, T7YH19, HXR1TH- 7
T, BREHFORLREL, B7Y 7 CREZAEA
38 (82.6%), B8 (17.4%), 77 VA TR
BEH 8 (42.1%), ZH# 6 (31.6%) DiFdr,
PEH#, <3507, BEREOHSHALRS
h, FROIPAZZHRARTH - 2. BEEDER
a4k, 2008 (26), 30f% (20), 40f% (12) DJH



wWEL, WwHTIRBT64, KT 2HTH- o

RYuhh ic B A BRGAHBBRRE T, T¥
0, wEAL (7, #E (1), BEHE 6G) %
EDIET, 19758 F TEHOREEIBREI O
BORERITIZAPICBE - 72K, N+ 28E2
Bl & ate A EARER L 9 BlicE L,

WAREFICEB T2 RERRRE TOHMIZ=A
HBTRRERPD»S 1ELULECSED, 6 1AL
EEELEMBIIERoNDiIT L, B
BTRAREMRERIOBUNORKE TH -T2, K
BREOTFHREIZ0B 4 2524, BR2HT
Hot, Thitstl, FTERAHDISHIIZ DK
SOUTFHARICTEELZH L Tnkho ok, £
Bt hoh o ia ol RENb- 2D L
Bbhi, ¥/, BBHRTIIIFPLIEL2, BHR
1, PHBRBAMARTH -7z, I 5T, HITHIEE
RO S NAETFHMRER ZHREMDOLSH, #
WRTRIEL2HAICTET, RERORKBIIAUR
DlFRFELEBbLNI,

UEDZ EL, 19778 DA<= 7 ) TRRADE
AR, RERORAEBEICK T 7Y TORK
REOFRBRBAHOLEB I UBBENRER L LI
BETOREHED S I,

8 SMNEABREQ=BRISUT 28]
hRR BR, BE A NE BME
(BRK « #5BF « FR)

KENEABIIEL ML, 1977F1Ti383TTA
WKELTWw3, TORITIIBREICX 2 EHRIT
BVl kn, A, B¥FO0HNTREHMN
HETIEOZ V., TLIHETE, BEELRLE
EHHroOPFEZESHEML T3, COBEREN
EAVBBAR L L CTENTRR T 2EMANER X
hT&l, HiK=7 ) TRZORMDIEI P, F
REBDOZNCT L, BRELEORMICMZ T,
bOEEHICBNTD, ZEHiPHBIck > TiELAE
WITOWEREERLTWEL L5028
BBHBELERBETH S, HILORETIII972F LK,
HEA= ) TEMAIZPICGEL THhE, ZOK
BARBEETVTLODORAZT, BELSI~
P AEEOBHEPRIHINTAS,
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xE6, 7HiT JICA itk h KR ITHEEFOH
BEEHIC2 ADZH#~< 5 ) TREEND - 12,
E1HII24EDA Y FA VT ABTTAEG B3
HIZCRHB L72bDTHb, 24 HICA= 7
B Lampung icHiE L, 5 H20HRHicB T3
W, =7 TOEREBEERT I, kA%, 6 H15H
BBk L, 9B REFRE®Z2, =H
M=F ) TOLWTI/anFy, FY)=Fritk
LIERERT ., U4 T (10H) BRO#M
BEEZIERTH 5,
FB2RRBRRIEFHE~NRETEOWEE T, ¥
FEI0ALIBOBEETH S, 2THK, 1 v FABET
TWe4E 6 A Hissar (Y —pdt 150km) T= 3
D TR, BRI, AT H19H LIk
RHIC40 CltEd A8AEMET R/ L, 24 1C=
HESERZHBH, WAMBFNENCAR L2, §iF
FAkk, 7eovFy, FV=FrickdEhisEr
ZHEE L7z, AEMIRIARICEBEL DT,
UBOBRIEITE D70

L%, TTEIHEMNT IHEELEDISOTE
Bt 2@BEEBIC=5 Y TIRRLZEDTER
AR RERE L THAESEETR L ILEHBHD

(LBbh3,

9 REFRISVUTICHIFIEUBRLEEZD
X5
HWER U, RE 2% & itEH
(HK » BRI - B3
= HEE
(ERyva—- - BEEER)
BiF#~ 7 ) 7T REHCERE BT I TR
BREFTHAH, 5HMEBEBRELLBERTH S,
FER & L Ci3AE, DIC (3 o o 5 Py ifL ik 25 B
iE), S[WELRE, HMAKED 2 I3 SRR K H#
ERERST SN D, ThZhOAPHER T
HET 2546852 0KE DO EHHEHH
BEDLI 2 T3, EXESR —EMICELRLTE
HMBELTREM 4L ACODWTHRIL, BIE %2R
DONIDTZEDEMEHRET 5, BEHILONWT
Wl D~53 L ERIT~52RO B TT<TT
ZVATRREL TS, ARBBFRART?, 7, 8
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130C7HH L1I3AEH KB LFMBFET L Tn
%5, BUN (% 135~201mg%, 7 v7 F#=v I3
87~138mg IcE L, WM HHRHII 3,520~
1,536,000/ 1T L. BEIREN & MBEBEHRZH
Zh2 B¢ oicifT Lice ELAREHEMS 1A
ToOHTW 3,

BARL R Lfc3RmES, i, =ik
EELAE TR LMD, <5 ) TH
PROMICEZTCHEM,T 5 LEZ, HRIC
BF=—2H2nE7 e xro lEksER
THY, EHMHUTH 5,

WEFhOEM b AREET 25~ 7 Y THIK %
CEZEDAFIEFELLTABDHEMND,

FETAIMKEL HER LTS LD 16,
HHT R 824,000/ OFRAB Y, 13HEIC
7uund  EROABECERZR LD, EEER%
Tofee ROBPIZ7THRAKF=—2EELTREON
IBRG, MEENZ 4 01T - 72 BRTTOREHK
13 3,520/pl TH%HL, F=—F KX DENITH
KLz HKkELREC LTHET L, B
BliE 7 58 B ICIREBMA, EHRHUI 1,536,000/ 4 D
BiEER LM, MP, ZJunfy, F=—3%
Ik O F AR nicil sk, 160D MKEN %17 -
TEP ot MOPII 8RB ICH = — % TIHEH
i, Eh¥k 215,500/ p, BEEN *RE L T
ek L7,

BHERAKRICLVBLETRIIE RN,
h%xBCLZoF=—FOEHEREL, BKE
Mo 2wk ) BN LTI CLBRYITH 5,

10 I T(CHIT D G-6-PD REFELHFMY

SU7
BE #Ex CREMRE «» BRRE)
E% W, XF ¥z

(R - #HERFD

19764FA B X D 1 D a v « 7 5HF T
RF3, 709972 vvrBRARBRERN
72 G-6-PD B ZHERED S b, 40IE G-6-PD &
BT ABEHR~ 7 ) TOEREEL X UF4L
FhBc o T 2175 720 EMIT HbAA @
BRI W 1~9RRAD 55, FEFRRBOEE

T WB44ER T, £DOARIE G-6-PD EH
3861, G-6-PD Hf#& 2 A, G-6-PD 524&/Rif 4
BlITHo7z0o =7 ) TOEEEZRL OERITL
DERRIIC 4 EICH B L 720 G-6-PD ERHATRI
HEFEHHOES 210,000/cmm, & 420/cmm
T, MBI FAFRRERD L. =507
L BEEETR—BANERATEEEDOH
BEFRBRZ W, EEE IVEIEELL
ot G6-PDRZIEMIZ 6 FlL dREFRRE
10,000/cmm P F L {EfE T H » 720 G-6-PD i
HoBo 1 fli3%F4ERHH 320/cmm & KA~ E
iKbb oTHEERE Ul BTH-72. G-6-PD
SEEREMZ4MLEGEREE II BT, TOHEE
JRaiggid, G-6-PD IEEFDFEHL D PLPEAE
ThHotce TD4HIZ2HIC Hb73g/dl OFE M
RO, TOMICERTNEREERIIF/S
hEipotze G-6-PD RIIEL <7 ) 7DHEFRIC
2T Allison (1960), Motulsky (1960) @<= 7
VT HRBELURZ S ORENDH 5. FEFRHOM
5 G-6-PD RZHETEFED T LD KX
I EEHEAED & 95 Allison (1961), Motulsky
(1961, 1964), Harris (1961, 1962) D3, FEHkic
Z ORI E R 24~ T v OLHICD BIEGT
W DB L 33 Luzzatto (1969), Theakston
(1971) oAb %, filth G-6-PD RZIEM TIE
WHEAFRBTH-> CHEEMNZZDSZDT, 4
TLOIERBEZXFLAWE T2 8555
(Kruatrachue, 1970), 84 OBETIR, =3
TORREER G-6-PD EEHICEB~PEETI
KDEL, BERBATCREEFLEEEZLAYD
T\ (BTEEE) 45, FEFRRIHHEEY, =&
REFIE BIEAETH - 7o BMIKKRMEMFDOF
EREEO#E S S5 hiE, G-6-PD RZiED~
FYTICH L TR EETA0DT L TH B,

11 b F V7S5 X RBEEOMBERHZEO

et
war R, HF BRI, & ET,
mA B

(BWK « BB EDF « HFD
BEEBICB TRy FEEOWITICHN, %



105

REFFV I X=ELBROKED—D>THS LD T3 #, BxIZ JICA ki3
RBE T T AEO0NES Y, XEZWHOBLD  Ghana-Japan Medical Cooperation ®—B & LT
AHLTV3, KEOBKIRERHEDO-DHDH F—-FARBIE 3V 77 X<HRBELAET
BFRESHEEL DI, MELHICHEEZ LBE  2HETBOTEOBELRET S, FRIZW
Vv, ZLTHRORELTH W MERMRBER F50E4 AL OMMSBEIBETT 7 5=V 7
Jnick AEP~ 7 v HA B, HESEO MT 3 wegfy 7 0=y 2 itERLAZER, SXU0—
D2k EHEROMBERLIREDOH I ko FREEZEMEREICKRELEETHB, #Al
BBRAEITHICLEHBE L, SEICIT R MEBRRERIGE (BB % »512

HRITER, AREELZILDLE LZBRE FBUEEZBHEL L, = FoeR) 202072
B, Hatk) Yo RREOFHNI0AT, HARMIZ  OERB0MIcE W TIZ15~208% 3 67.9%, 21~
2HEMU OB C2EBUENEL, TOEE %Y 30m%I178.0%, 31~40%1382. 1% b ¥V F R b
BEL, ROBELHE BT #AD, FHABERILT6.0%TH- 7, £k

1) 3EokEEcid HA BEimbREN Sy OLALHICERERDO LRE2TH TS, -7
N, HBERARIEOBNLEEEINS, BicMT REOHAKMICE ~CI0HOBERH MO S $50.0%
#é FAT st b —icBEss oh, TO0N KBEEED, 64RO —+ REILBIT R
Fid MT ett, FAT BHplss MT Bk, FAT FHmEcid, £RCTIE 1~55843.4%, 6~10
B L TPREL HS5htk, % 50.0%, 11~20%56.9%, 21~30%%67.4%,

2) BREHTIIMREELS, 7 FoBEE HBEE 51~708, 46.1%0BERT, FHE7.1%TH-
EUHEEZEORMUESR TR, 3EHERHICBUEET 7o TABRINTIIBENH60.5%, KHH54.7%
Z250MEBELALNEBEMIH - 72, Th-7e TOXIRBABHERLEBBEDH S

3) MABEHED6~8HHMIC B3 fitkitk HBHIAELRHETHIINT —F AOEFZEBEELD
BTCRAROEH LRET, IgM HEKOIE SGHDEEUFIFY F5X<EPRBEEZOMBD
PR O RFRERA LN, - ~BERERTOIER LA TCOSBROBPELLE

4 HHRREOFEE~Ry MEFOFELOE LBbQ3,

KREBROEZELTADB LD - 12,

A E LT3, mMEZKICK D EREDOBRY D
HEWRTETH-Th, ik, HicDS B o *
REBNBIEOF RO ER AR TH B, 20T SHETR, BR 8=
AHOBEL LTI KNBRREOH EOHSE (BisX - & - HE£8)
DEMBEDOBRFT EIThbhE Ao ANWEEZL B, Trypanosoma cruzi (T. cruzi) tulauhen strain
#f\n7-EE Chagas i< v 2 ICE W CHHEZG~
DOHBEBAKEN, GO LTS

13 =B Chagas iFIC#H(F S CPK isozymes D
FEEHEBOBMERENFAR

12 H—FALCHFEMF VTSI HEME

DA 3 & # 2% 5h % Creatine phaspho kinase (CPK)
HH 8, BE Rl P BBS B € & F BB R R L,

(RBER < BMAR) @0 CPK isozymes OABRICH 1F 5 BIHE R

s ES (BT D %1T - 720 FB Chagas fis~v =: DDY9

Reginald K. Anteson, M. A. Nyonator
(H—FKE)

B4 2#R, T. cruzi (tulauhen strain) [ k%
HED15,000 k< v X EHEAFEEL, EEK

FEYFIR<ER, EFEFKERABERIC OEBROBER, MEFO CPK BiEHOEED
B THBREOFERD—>E LT, T/EKXME Olver 3k (uv) itk 38ll%E, Fic CPK isozymes
REROHAENASNBHEEDOFHEBLLTE Oh7L7v~= 17774 —hicks MM ES,



106

MB E4, BB EH4~D4HEL & EESDOE Y
WEHAT » oo ERRARKICRE~ Y 2 DHOBHK
ERENTAOEHE LI T-12. TOKE, T
cruzi BB OME CPK BBt 3&E% 2:8H
SYHoIERL, 3B -7 K4EEK
ELETHRERL T3~ HOEFEREER L2,
CPK isozymes it 2> W Td BHfHmkD CPK-
MM isozyme IC3 T % OB B8 I3 Y% 158 H &
DERLIRLD2~3BHICHS I &EHE =7
795, 4BBIKE ABMITKET L, OFhko
MB isozyme 1CBd L-CT% MM isozyme & R %A%
s Rohicds, —FAKmEbko CPK-BB
isozyme (CRBAL Tid Rtk 1~2 HBLR3EEL
EFHiZAL, 3~4BHICHS M BWiEEER
L7zo Pl LD REEHRFRIR IO Z BHMERE
BT RTid, MM isozyme O BRI 3B #& A5~
DOREBACERE L a0z mgE, MBis-
ozyme DN i Z.OHTANDBRERAICKL S
DGO ZE R EGZED 5, BB isozyme O
3~4EBOHMEICIE HRROEETR 2R,
HitHERN~ v 2R EHr — VAW TOERED
BEICBEATS RPpB2~3BHICERZE YL -
TP Lrcds, ChidBEICIR~ 7ol pREE FR 1Y,
BUERBEZNFR*ERTSdD0LEL S, UL
DHEPL, CHOoDHRBRIEERVER TR S
538, Chagas RitB\»T#F CPK & 1 CPK
isozymes DBjEH AREBD B % MBI Wik
EEDBINEREYEDESLLDTH 5,

4 YHOREBRABHET IO 7 r—CB KU
IFARED in vitro 8 Trypanosoma gam-

biense YER
Bl HE, 8 EA B =%4&,
Pk =R, M ' H

(EBK < K « #Fh4)

Trypanosoma gambiense H¥D BB TR
B LIc= v 2 3EHMIch 7 b A—HREEHE D
BRICHRAERE R T AFROAFRRENM
BBEICRBEFTHEEDL, CORYICHTS
ISR G O EEEIC L 5 C L3 TaiEs
Ihz, LpLl, BEEIEMD MRS ICE I

BATHBEDRANRIESED OB LB X
O in vitro TIliiE & RIGIH 72 FHBRITITEA LR
BEBBRONENZ D5, BARRIHT 3
BEOHHAEED, FBoHARKEETI2OTRA
{, fhosHE L EED FItED ST 5 gk
BIEEICHAC EBTRBEI N, 2 TAERE
BEDOS b= 7 v7 5y -V BLUTIHFHRERICON
T, in vitro, MBEBFETTO FhR &L OBAKRDHK
FHEEDI,

HHEBI =207y —YR1%B 7)) 25
VHIBIC X - TIEE= v AOBEBENICBHIE
bOEMA LI, HFHERITHE 4~5 R I,
<=7u7y—YR33~ A ZhEFN BELEE
e LT, RPMI 1640 Bic#.oskis L,
Zh 50 Kk 10% FEEHLSE B MmEE AT 4
W=z o F B EE L T+4
¥, ) Y NREOMEETE SR BWIE
T, FRBEsEUGHME (1:1) #MATHiEE
Miedtt,

FROFPERELUS=7 07 7 - I~DHFIC
REMEOEESHETHY, TOMBERIIMF
DOYURMIC A Lo, k1Y OAFER
BRI FEE2MLUTT, ~27uvu7,—-Y0ZThE
B TR ITIED - 720

Hit=/s o7y —vdHARETICIASE LR
BEPEEOKREE - SICHBMNICRDALS L
Fohs, HFHRRIIMEAICERTRD AL E %L,
LdbEEEEbICFERYRLICHEEL TV,
UEd s, BhEsl i~z > - REGKE
ETCTHEBERIEL, RE->7AETHR20AE
45 EARBE iz,

15 742z Y 7ERANERPRMTRTH
RiA#RXICHITHFERAE
11F:S A (RHERX « EEIY)
A.A.N.U. Njoku-Obi, F.O. Chukwuma,
I. Ugwvegblam, E. Ahumibe
(FA4Y 2 Y TKE - #5549

1. #4 V=) 7EAXMERPRMO 2
TEABRIC OV TOEERZHNRAEDOH R+
H Lo WA= R7HNERSSS, +4 V=)



T RERFZDHER BRI K EE 7764, mmﬁﬂ_

D% Okpatou DR 4944, BLUITHOEW
100km- O FE B OE % Ezi Nachi O 598
BICDONWTDRERTH 5,

2. ER4ABOMN S RIRERNmRD THE <
22,94%~64 57T CHEKBEDER AP > TOD
3 LAEBREDRPERIL 22.94% TROEDL - 2
A, CTHZCOEOEEL S KNEEhEE
DAZBTHoTzled Bz, BRITTTT A
AR TH - 72,

3. M, WhkkEROREI TR R
s,

4, Fmhd AFBXICk - TERBE SN0~
28.09% C #k#h#: > Ezi Nachi 4% 28.09% & &
bERTERYPED 81.55% 48 4RLI T DERKBIT
#EhlLTn5,

5. Paragonimus uterobilateralis i X % ik
#E(3 Ezi Nachi #tRico AR S hF#H5.35% T
S0DOK T 1 ATRETNTCE5~4ROEEICE
FLCRON, TORRJICEEIAShED -
72

6. BEFEFRTRFHT 2 - IZIHAKEYD
O THEBIRHEREVWD, =X 7N TIIERG
BENWbDEEZ OGN, 2B EE U TRFERD
BPRIBNAEBP T, T v IABERI
T X VNP RERENREE CRBRENAD S
NED o Tzhs, HBOBETH0.40~0.84% & & -
776

7. Okpatou DFED35.57%iC< 5 ) 7RG
BRDOOLN, =57 Y THEAEOBR—-EEHBWT
BEBRTABMREAENELSBLEL SN, &
TMREE <7 ) TR L OBR TR, &
e RBEREAD O AP, UL, 10~
MUBETRBEORE WSV — FPICEREBET LT
Wwa kI icBbhi,
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16 hk77UNBEET7—ILBRICEHT S
E4hEE (1978 F 2 B ORKE)

d wE (EBK-E . #Em)
fE =M (PHF« Fhm)
B R (22 T B )
KE et (I B ELf34)
73 (FHF - FEH)

RA 197X O hRT 7 ) A BEOFAKIE
FAEEIT-> T3, AEIIHE3EHEE LC1978
FE2A»S3ARHIFITT T - IRERDHAE
ot MBELXDODR 7T -1 BEREDOH
KEE164, RBRRICEEZHO-DICHh-E
914, FBHEFERE2TR, EHEELERE 107 4,
HHONEE D 4km & 12km BEN X v S Y H,
rofBLE LY YRO—BER 73 2D
B4 THDB, BEZITICREEERTLTWAIH
BREFEEE EhSicd L tiden 7 » VERE
Bkl & AR R, FHARB o L Tid R
=) Ve —FNBETHE), Rtk REAR
BEBIVCOKERERICE <7 ) TREBX
K7 u74 3 ) TRETHS, TOHE, %2
HEI LR MO DOFERN BEET H-12HFG
247% (718.7%) TH-te, ZOHT 2BREEHHE
2R L EBEORRY T LD TCAHBLELER
127 &C, TORMOSLOHFEBRBEHEEIZ 1194
(93.7%) Thoteo FICHFEELERTIIZ0
ZH 304 (100%) DML WD BENBONT
w3, EFERKERRERT L, EERET
Fds5 88, HRHFITA—20.19%, K7 4 -3
57.56%, A—FTA—s320.9%, INET #—%
36.6%, 77 AMiER2.2%, Edii6®, [
B2.0%, TAY Al (EBECERE) 54.9%,
Witha,4%, #HRE4.0%, RERBR0.3%, <~
v EMRE22.6% T, RBETE LAY EMR
WdAs 14 0.3%BIKHmEIN/i, MBERETE~
Y THRM2E, BEHR<~7)T72.1%, 4H
<7 ) 723.9%, 1/w7 45 ) T2, vy
&IRH15.2%, WHAERIKRE28.5%, FTREER
ik DERAREBEDI 707 4 50 TH, BEHT
4.3%, B TI313.2%K8E814.9% IR HE N,
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UEDM 77—V #R O FLERBERIIEEIC
B, BAHMDTRAL SABEER T
100% DAD, f[MhLoOFLRITEREL TRVS
RMTH 5,

17 BP72UH - 709~ MRICHTS
EROEEFEEARRS
i Kb
(RBX « B8 ED « F45)
JIL B e 5 B
(LK« BEHEKX « KB
BE MR BREX-E-RKé&h
WSH  HEBE, BAE
(BIBR « BHEP « F45)
BIR EH
(AR« BRERX - &)

=70 ~2#RICE T3 ENRBIEOCEZR

WFROBRICB T, 5% 1,3844DEFRIC
DNWTERINERE » TRE LT, BEFLEHR
DBPRBICODATHTNRT, UTRZOHETE
g5, 1) AELIZSFELEBILCODNTHB L,
HOIEYERIT41.0%C, BEFITIIEHR16.7%,
#H14.0%, #hi21.29%, Taenia 0.9%, /NMNE%
HO.9%TH 7z, 2) WEMNICH B L HIEHR
KELWZENDY, HHNICEBEEROENE
(30-34.6%) & L i Chala, Eldoro, Jipe % £ D
&, HEHICENBERER L7 8 (63.6%-
71.5%) & L Tid Kivalwa, Kwahoma 7% & D
B A ohiz, 3) 2 ~aHXIZ JEKRE 38
VFOD —RICHLET S A, BRI, HEH
KFRHBET, ANV EHETS EH Kivalwa,
Kwahoma) WBELZBEFEZERLORESAD
oh, MIOIBLDILHDEMD, ZDIFEALH
WERTH2H%E (Jipe), KRORIFICAE L TA
O2s#HEd % % (Eldoro), Z DX Ma—d )l D
WBMicH0 200 AOD REEICKET 5%
(Chala) % & Tid #X A ITENEYELED Shiz,
4) MINEHROTHEICL S EII FL L ThHE
WHOBREROERRE - TEAZH, #iHRitONn
T, ZRRBEOREBAD SN, 5) HIE
BHEBREERNCAS E, 2K LT, E12H

HnThod, BESEHTRIERPH S, #ic
EHROBERBICEIT2BERNEL, EHNH
FTICONTTRITAHEMEE SN, #RITON
TIHEEDEIAD oL WIS, Sh &Ity
ERTZERNBL SN, 6) BERPEICHONT
28, SEBORSGRRENA N, BIEBEHOD
Kivalwa i3 d1g0F5 #: % D 36.0% 43 Kwahoma
T2 7B FNTN2BRSRYEL LTEDS
h, 3BESRERITHENED - 2. 7) Taenia
3, COMXTRAEBEELT 4 2B LA2WDT,
Y VICHRT HEREHREEL SN DA, RAK
BUBBRENEL FHRICEPED -7, 8) I
ZHREBFICFH/ITE T ERBRESNE L, RARKRHE
Tho12. 9) BEFLERORREICE, BRiT
XBERFEDONED -T2, 10) FMBRHIEDRE
BLoBEREREEADONW LD .

18 RERBTEHITIZFTERAREORRE (£
DD
mA {dis, & SLE, ¥
®F KE, BA E=
(HREK » #F4H)

LRETOREOFABBREOHMAREIL A
{, ReDFM LB ROFERENHERL S
CICBANREOREAFERKBICOERET S,
% B IR EE IR D 3 B AR T AL (LA C (3 WE524E JE R IR RS
##113/1,032 (10.9%) T, #E$86 (8.3%) -
B 23 (2.2%) - [EH38 (3.7%) « #ihi 1
(0.1%) « JRfEiEBE LS (LT D.1) 1 (0.1%),
B 53 £ PR IE HE#£150/806 (18.6%) T, #ih
82 (10.2%)* ¥)1| 1% 1168 (8.4%) - a1 &8 (1.0%) »
4 (0.6%) « |LHiREHSESE 5 (0.6%) T,
FRICHEd BB D ZHFEY HD/, HiC
D174 (524 1, 534E#E5) *#HHE, B
FUHMRERD M REERIKEH T D1 ®
ROUR R L B2 2 (7.7%), 53 FEE104
(16.7%) WitBEH*RHO BRI {5 HhOLHRK
POFELRTTEHDOT, BRARETHHE
AEED Dl BEEIZOBRLrEBL 2B L
P T BBER N, RIC WKL EMEBHT 5,
DIFEEIE, 66%, 5, B¥, RB, GZEWMEHE,

RE,



FFEXR, FFHiERE, HBRERHEE (35%), IgE
10,000 1. U., frEHE (VBS 1 %) KAREHE
B, Ouchterlony #: IEP MCHBEAILBE T
A, ZO®30EO®RE (AMSIIIEHA) &
CEZ0BEHBREL D #i FFERERM LES
tzo MEMESEMRIT CHF 2T OB OD Bt A& 154
EORERR L LTHE L, BRERBIIFHAT,
Bithionol &5 TEM L7z, @MMRBE, 445K,
&, ¥R, ZREANESE. LEIE, BB RE,
M xRz, MABEKRSMN, WK, FRERES
(38-64%), IgE 2,000 1. U,, Ouchterlony #, IEP
ETmE - JAkitic Pow 3118 (VBS) it THA
RILBEB EREYD, BB R L& L, =2 X
H=h RE2HAMIC2ZADRAL iT&L,
P.w. BARIGIEAAN 2 AD RALICHEBHE
PRI, ZREBETORERWT, EREEST
b3, @OAEMBBIE, 51, B, B¥, FE
ZE-cirmth, FERills X CRBARESHRIC
THERN L ADHIT, BREEEE L TEIR
HRKEF, PXEERFLER B,
ULZRETOREMBEORR #ME L7

19 KK RO GRS
— &M B, ER =
(BEIEK « B » #FHH)
e HRH (BIEK « & « iR E)
HEABERE (BuBr Wik« 58D
bHEICE T2 RAREDO ARBREFIBREZ
TTBEBA BT THB. TDOE L IHMEER
JORHMINTWE, RTHEIVEEI QD
DR 2P T TH B, HEABE TG ICKA
Rt L X OSNBEME R LcoTC i
T3, BER, FKEEKBETICELEL TWA3
BOKHT, BASIENHKERICLDERET
WaZTI1, FREN1EH Frozlezd,
PAZEMEIE A & ABRMBEDR T ShTwiz, B
Fus3tE 4 Hie—BiRE L, 5 BROBARRK, £
AELBCEE YRR, BREFEDERCAEDIC
FHfThb Nz, BER 2ecm BOME THEED
HEBHEOBWI XL BEFOKA I AD -7
HENZBEREOY R L ERL, ERLCLIAH
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BRMEOMREEE LRERISH S 60 58
iz, BbBowRgsRES i, RENER
ERBARICHE L HEIEIMETRL T
3o BAMEOHAMEIIH 0.3mm OFEEAHL T
Wi, BREBMLEDEL, 3SBLXOKD, 10-12 £
T Hoteo MEEIE T3 B2 P External
cuticular ridges I3 % < , lateral chords (& #:ic
B2 0PBLEMTRENDY, TOEERICHY
TAHMBOAKENEBRIEERICAE~DOY In-
ternal cuticular ridges R L T\7z. BB
St i % L 72 Polymyerian coelomyarian
type T H o fco BAREREO R REICII R AL L
R L BbhAgEoMEas@Zvohi. UL
DO EEN M X © Dirofilaria 1&® 75k H O Wi
WmWEHEINS, AMBOETHEL I RHI NI
Dirofilaria 1&® d14kiZ Beaver and Orihel (1965)
ik v Dirofilaria tenuis TH 3 LI N T3,
L LbBETIE D. tenuis ZR/EINTHE ST,
bAEIC B30 RTFHEF TR D. immitis
LINTWwBCZEEY, FPlickFsm4Ekd D.
immitis LEZ B LBERABEBDNS,

20 #iE-CNBr-activated Sepharose 4B #£&
MERWVBERREECESFTERED
RS

R A, A LHE

(ILEK « & « )

HEORFEREOREFNBMIEIC O EEA
DOBHEMZ T 305, 40, CNBr-activated
Sepharose 4B # ik & L 2®EF# ifkik (Defined
antigen substrate spheres system) 2>\ T#H&E
T3, MBI i TRD CNBr-activated Se-
pharose 4B (Pharmacia) %158 /KE#K (pH2~3)
T, PBS (pH7.8) Tk, FHLL o —
Rk E L TRV, HRREER 250 mg/ml
ic PBS THEL, 1/2BOFRIE (300 #g/ml)
#MA T30 C,6 BriEfE. BIERTH PBS T
i L, mMET A7 2 v PBS B# (2mg/ml)
Z2miMzx T 4 C T—Wuilthe, B, 0.4%
T ) —LT Ve REREER (pH 10.0,0.05M)
10ml %Mz T 37 C,6 meR#dee, ik PBS
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S5ml WK BH#ES ¥ 72, T O FLERSEBEITER
03m! 2% 4-MiE 77 vin PBS CHRL
72 0.3ml O#EHRMFERRRIicmMZ, 4 C T—
WeiB#E%, PEi% horse radish peroxidase Rt
HOIml ZMZ T 4 C T—MBE. skEEk di-
amino benzidine tetrahydrochloride ¢5® .34,
*{7uZ i 4 —-ArL I CBLTRBOEES
WIRTHE Lz, HEE%REI2EKMICHEBRICR
BLbDT+, At —, ZOFMEEBLY
F& Lo SiLITiZE AR, €040, Bk
UREHFER VBS il iR\ 7. BRIME
Wid ERRRERE Y v F Mg & E ST AR
Py FMELA N, R (1) £E%4
BHF L ZORBEME L DETHATRS MBRR
5,000 5Ll LD FiAflidsRE h, BREDBCWKE
THBLEPBRENI, (2) WFho [ Rk
SEICEH LT 16,0005 L LKk R L,
FOBEILE - TOREDEIEDSNE D - T2,
(3) Mhffdi&ey v FIMHETH 1,2008D itk
flizmLi. ) —HTXERIEHAD S M,
UEOZ LEDFERIETHBETH BN, BRED
BAll, fiROBHICLIREOERADENE
EREDSTHRAALZRERIED—2LEZ LN
5o

21 RERENSLHIEHONTEBRKR

=B OER (R « E&W)
R# 75 (B A&YEHRFEHRBF)
WA A (iR K « KE)H)

BERBBDOWZE TN 7K %D % b
LTwnand, ZOFKOD 1513, ~70EEK
ZDHDBRWOHENWZ LEILLBbDEEZ LNE,
ZCTHESRBAN TR ED FE LB B 20T,
NTOWERE» O ZDEBRRFIEIET 2 HE
FEDTVEY, FRTIIEICHENITE T B
THEEBBZNLEEZONE MBI T4 LBA
M EDOFAEEE LT MET 2,

REIWHEOFMMELERL, Chic3 4
 (1976-1978) O 7 HEMBRBH LB T2
Stk kot ZROMRE, FABETIAELL
1B1F 0 H?D38.2% (5055) DERBNTH7 %

MERLTEBY, Hik24. 4% (32F) THEBED®
TREFHBLTVWE, COXS5CKBOANEDS
STHRLBIBZLFHO51.1% (675) iIKd
DT> Tnb, TOHBEBIIIIFIZHR-TED,
RILKBH5I3R UBENICEERDE LB
LT B HEED- 7z,

BATHICE » T3 BRAHRAI #AEFK
101 D5 bdD53.5% (54 F), FEBHHEBRHIT
11.9% (12F) T, €L LoD THE LM%
FEHBE, EFHD56.4% (57F) IKHDIT -
T\,

ZDED BT DOWMBRBF 2RI LR,
EHICBTEN7ORBIBHR, BRLBHOS
Reh L T3 aHEPMROENE > 22 1+F, &
HZ EORPEEPBEA L Z-TBD, BEER
DEEVHETH S EhiEHI N, o TH
BRICBITENT2HRT 31T, choBEM
ODHERBEL7T vy 7R ) — FRICKEL
THTOERBET AT LY, BORNL
HFHTHBLELB,

22 VTECHIIDEEREONTREDE
RICDNT
N #iA, RAE F5H
(B AR Z W)

Bx B195THELIRERERE D 7 IRIEBE O
FBXUER, TH, TRiCHETIFELT-T
K7, SEIBEFICTRN TIT7TEDFHEICD
WTHRE S B, AR BH BT 230 £ THIEICH~
5E2ABZBMLTV3, TONHE2EA164 £
(13431 TEKIERD.3%, KEREBTII664
(15%H) T28.7%TH -7z, A bIEFERMBIC
BELABEBLVWZBVBHTTE L % - 12, S
WD SIRDTORETH B, ABISAERTIINE
FERk6 A2 2 TR EL, 55294, 8H
27%, 4L 9H2%, TH254, 32040
JRT&H 7o BiEIC~B L, 3AMSIHET
D75 MIT205 4 (89.1%) HZHL T3,
EBRHTRAELABRRLEZNDIZ40KD 60 2
(26.2%), KkA350fKD45% (19.7%), 60 £ 31 4
(13.5%) DOMETH 5%, —FHEMTOZEZDIE



BEs DL, I0RDPOBORETOEVAAETRL
Tnd, THBEHIZ15548 (67.4%) kP75 4
(32.6%) THEEDFHE2ED ZHEREFRL TV
%, ZHBHHTRIREAREB LB ZE THMAET
BEZPICSEL-LON1104 (48.5%) B
664 (29.1%) B 1334 (14.5%), Tho
OHHEHMDOZHER Y T 5 L KBEARETII264
(40%) MzE84% (51.9%) TABLD#EM®D
HRBR oM. BENOZERS AL ERS
HoNt, ZTEWATIE, LEE TEOZED,

108 4 (46%) BL X166 4 (49.4%) T ZHED
Kz HDTnE, T VWOE, HDO62ZH
(29.7%) JB58% (24.7%) ThR46%& (17.6%)

F384 (16.2%) OETH - 7z, BMTIRIFED
ZHELSE  THROZELY kib->TBD, WK
2Bt NIE80% LA BB S B S C LKk %o
ZEBLHNTIITFHN6ELOFHR6 KT TCOHLI N
KR 1213845 (60.8%), %6 RS4RI 6 B ¥
TOR WL 1894 (41.4%) H2EL Tn b,

HiH-TI3904 (83.3%) 5, BEIZHEL T3
D, HHMTHB, ChiKKLT, BEABIT
BB TEREDOZHEI 444 (67.7%) BIU 204
(60.6%) TBMOZHEEE LEh2Tnb, »
FTRED TR TIIEE R0 TCLEREL 8,
SR GVEERBECE XTS5 LR

ZEBIIVEEL D 28FIM L T\ 5, BEEF424,
ZONBELEDOESHEREZE L D184, &
BRTTOER -0 1248 (N4 A%E
FE), TZEAHL2b0M104 (N8 AHkEE)
Th-tro B THREBIUERET, RBELE
(AWK LI-BE 2180 (94.8%) BBIENEDD
AsickELizbolReH 5.2%) THo 7o

23 BECHITIZTLVRERERCDNT
R#F K5 (B REEBRER)
K.Y. Lah
(BMBEE+ ) = F&FEER)

1959 5 73 T, BEEMF Y 2+ BIR
BRICIAS N2 82 40D BEILCODNTEEBLIY
BRE T 21T - 7co BEIE3IEO < &Y
(Agkistrodon blomhoffi brevicaudus, A. caligi-
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nosus, A. sazatilis) BHERLTn5, KEIXS5H
POI0HDBAERHICWO N TN B, RIEDT8%
B0 D S40RDFH T, BFELKTO2EUE
BEEL, HERRHHERTZE L, 685 TIL,
0% M ERETH - 726

BRI ZERICES, i, EEdHb»
BAKERA SN, T, 3541 (43%) ICEE
ZOMDBENA SN, £D5 HD16H
(19.5%) R WBEY EREichbz- Tif- 72
HREAONDEY, TS BbIMIFHESLIURE
DY, 5HICEBEERS SN, 2FERT
BRMZORZBETE EHRSEOMBIERYESS
h, BIHGE®E, Bm, wEek, TR, TPREE, %
BEN 2% ICH LN, 44 (4.9%) H4H%E
WLOARBIELE L, HiERMERACLNT
BST, KESBHEREICL - Tni,

24 NTMPEVALROFIMNEE ES5H)
BE K, KE MX, BA B,
HE O%E R BE, m R
mMF EX FA KL BE RE
(BREK - [ « BB « 2R
B, EHE T, HIL &
(PR - M)

FH

VEAEME L T Ib AREBICEL Tni L b L
otk T FE V4 F Mixed Td &L #87)
Lot 20 DEMM AL, P T, EMREROD
HEREARRE, ~7 L F VA FORMERR
RIICHEBT 20 EHME LTHFEETT - 72

MEFN4GAE B R (104) oL, HellHEE
BELT, 443HHF50 T Lot20, 02ml %
L7z, BEAONFRMIT, BEEEMIMATM
1485 BALLL T 1 Bfr %k L 9#30%, Hilifl
2 I3 FEH6.67THMLE A D, FE6HEBBRLANH
i, PHM1MIE4e (9f) 1HALE, #U
HiIf 2 i 3E31.36 AL & 2 D, AFIA M AE
k#E 1 BALLL EOBRAREREE LD L7,

wic Mixed Td Lot20 @ @EH *RAET 5
W, BEEEHL, 20281 L, MERE G

RIE) BIcB W TIZ304 Zick L 05ml BiEE

o788, 10, 452 M erats bk, Bk
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EORETH S, 7272, E10EEHD 1 flicy
Y=Y UBERDONI, BMRER (E3-60E
) KB\ Tid 968 Zirxt L& 3 [m#E/ERE 0.5ml,
46 BRI 0.2ml B TFESM 1T - 7225, Bl
fERIZ, BET, EWHLER BEEZ7LLE—
Rigz LHTHESRED S I, Mixed Td Lot 20
BFES, AREBICEL-2DDEEZ SN2,
IS rFVA FPORSEZERSE7-0, B
FO514E 2 A K —534F 3 HRED N7 BIEH F 7
FEVA RO EBEY ST TWw3B 54 HlItonT,
ZO%EME, PHEAEL 2, S4BHEIE4LH
(7.4%) (CDI B3PIMBBREEFTEL TV 3B),
25 RIE0, fREYIB 241 (3.7%), EBIERE 3
Bl (5.6%) BEADSNIA, ARG BEE
UAZ—®icEv, Fr+v4 FEBIREZESZ
NBZRMBEBFEINTHELEL ChIERALS
2, BBEZIASADShTVE N, YLD
BOOEERENICOEANT F V1 FIZESEEZ S
h3,

25 WY =rOHEEERICDNT
INWR B, RREREARR, BR S
(=3t « Hroepr)

VTR LIcx 2, WBICHT B
BEEHICOWTRNS,

flie 7 OMibERS X UHR: RBO v 7 Hitm
BERL, TP CRE T ERER
AR —NICERBL, T—FAEMECHE U
BEry, KEKELTHIOoHEEERLI-ZGDE
FH Lz, EHRGE, Yehsixrihsizro
BERN 2 ELHEL v = vTh 3, BADHEK
T, KIKBIE, A2/ —n, -0, EEBICIR
L 38

fiv 7 OFE: AE200g D5 v b ip E4tic
L 2HEHFEBTIT, 0.5%, 0.1ml CHENICH
BiE<, 1~5%, 0.1mI THET LAV, =9 =
RS ICK 2RIMARTI, 1.25%F TOEN
BEMTHY, B2 =B 1%BEHDHH
LR %N,

SEFRICTH T B MBEMER: MMt Es & MR
HiEBEOMO L BET 3, BB, 1%, 0.1ml O

fi v 7 KBSHKIZ, ~7 % 1607 D= v Rk
5REMIER %, $72, =379 I~EH
3207 kBB L, RBRENTHIT 3,
CNSDHRFAR, 5EF 2 v = vBROWIOE
UETHh3B,

N7 HBIEER O R KR ARSI I,
N7 E 120 pg FHES L BRSO KK L, in
vitro €0,0625%~0.5% ¥ T O~ 7" 0.1 ml ¢
MLINTHORETAOKE LB L (%
24 B H®B . TORR EHEIEHKEIL,
¥ 8 =5.1440.22 cm?, 0.0625% =3.21+0.42 cm®,
0.125% =0.32 £0.04 cm?, 0.25% =0.17+0.04 em?,
0.5%=0.11+0.02cm®, 0.625%LIFC % TH
MTH-7 (Wiv7 1%, 02ml OEEEEID
0.314+0.03 cm®) .

#EaR: Dl Ed~7-Bic, #hiy7ix, weHZBhame
ABFITENTED, Meadbml, TEaET
Anohs0T, HEREOCTSMNER L L T
DTEHE D EBEDLh B,

26 NTEROHERRFICLDIBEETORT

g 63 o k=
Al B, gl
(BHEX «» #hd)

B D AR,

21 NTPFIARCHTEIRIEP & 28>
FDZHER
—#CHR1 bV A RICDNT—

Hil #HZ, g T, AHE B4
(ToF- B

CHETICRAMELIAT b2V 4 FE, TYa
N PELTHOTPHEERAICOLSERAS A
TWwaY VBT =y 2B Y HAWT X,
LL, BBRBXUY 27 ) 7 FEV4 Fitk
FA3TNI=2T L bBEWMDT Y 250 FEIRIE,
ZOMEMENEROMERICK - THEIhS
WIREDHBZDT, "TFEFV 4 FIZOVWTDH
COFDRHABBELEL SN, RCTHT B
mOEE/RSEESL HRL F v 4 Ficttd 27
TanvrHRE, T LW ERLIC



BEEOT Y aNY Mo TR L1,

o7 anybr%MAiiz HRL +&v 4
F (02mg) #1#8lLoErey FORTFICHE
BL, 6ABCTY 2"V 128 2VIER M+
v4F (01mg) ZEMERE L7z, REHKBEES
BeficiRim L i i BER M ERE L, SRR
s L 7.

PEEE 6 ARITE VT, Ty sk
BHEY-L-yvy, £y AU BEUEHHEEHE
WERICHETHSLITT MR ER L7,
FIKBETAVI 2o L3 VBTV =T LI
ENT, WFhOBHicBnTbTihikTYa
Ny VhBRERL7, LBL, Ty aftd
MOLKRE, REBOEHICONTISEORR
WO TIIHRTELED - 7o, EEOHFHBIC
BLCid, HWBENBEOEELZKBILTVI=Y
LDRERBEL Tnd EEBbR,

%72, 0.1mg OKBILT VI = 2557 ) -L-
Yy Yy (03mg) oA EbEITE-T, To
I=v LB 08mg IKEEHT AT N/IcT Y 2
VIR ER LI, ChOoDHBEERERBLEL T,
RIS IKEIRIEHD R L, POHROT A
TYanNY OB EBRDbN S,

28 HBHBEERF NTHEXOFR MFELZ

DFFIRE
E 4] ih, AR W&
(BREX « F48)
FXHED AR,

29 RIBICH(FDTT#D Follow-up HE
Bx
—FrURBBENEPRORT v 78

EREOFREC DT

wmm o &, BE Ei FE R

(FFK « K « #E)
1942-445F, B, #HE, KEROHFEHBHTF v
7" # (DEN) #8517 L7co ARIT19454E 88 L
THEEBL, URBETCERNBTOBEDR
Eied@vohtnin, 40 DEN BE#
D IEIC> & i DEN fiADOBRE LT - 7o #MH
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HRBUOHREETEAICK 2 EPNEEFHBRE
#%3 Tk, DEN HiTHICA - 7iBBRIZ £
HLZn, COXDICERHER, #ikHE O DEN
EOEMBEENE—HRIKBShTwE T &,
EPR 2 EFHBREICL D BBE O BEREHSHS
PTHBT L, BXUEMOD DEN #1758 %
CBTOMAERORRETCH -7 L EEDE
Eick-T, DEN 04 % o3 REFELBO TR
FRMEOHEMS SEERIZFMTH 3,

M —80C icfREE h, EBHIIC 56 C304
mEFEm L L 7z, BHK-21 a5 3% % fl \» 72 50%
75w 7Ptk sd NT kil (PRNT;y),
Clarke-Casals #:1z & % HI #if& i (microtiter
modification) % #lE L7, AL L€ DEN-1,
2,3, 4BA S5V IKBARKE (JE) v ATl
720

k5 $1 DEN-1 NT Hidkid o #ivh 7 Hlic @,
TOA2HIEE N J1fli (978, 155) R L7z. F
HI fitkix, e flickii I hiz (160, 80, 60, 20,
20, 20), ¥i DEN-2 fifk (NT %50z HI) i3
K2 AFNICEAD SN H, TDHMIE, Pt DEN-
1 ik Li&d - 720 #it DEN-3, #i DEN-4 HI
ki hZh 34, 2plICRIS NS, £0
HiliE 2bBTIELS, 20 BREEZEOLNTE
Motz BHI WA IS EEAREOITE
D, wFhdb 7S HEICHFEL, Licdi-T IgG
LRIEI NI, i DEN BE#dikiz »Fh d 4t JE
Ptk & RIS, A EHBIREIZ his

INCDHEPI S, BRBRYE 2-4EFRE
L BRICHR L A% % DEN filhOBRE
INTHBECT EMEHI N, #E DEN-1 v 4
AR YA BRIZ1943FE B D AT R ICBE D S 4 B
INdbDTHY, YEEOHITIC DEN-1 v 10
APBEE L EBMBEZNICOERAINLL
WS LTS, SEKHI 28 DEN-2 #it
BHEBEOHRTICER LD THED, Hdn
REZARERIGKEAODTHEPIREELM
BThHY, SBORFTEET S, (RsHRcEn
RHRAEEAFEBLIUFHBERMO B EHR
LEd),
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30 Enzyme-linked immunosorbent assay
(ELISA) DEHBRMADIEHA

wA ®R  (KHEHK-E-#H4EDR)
ik EA (KEX - K- #HEW
w = (Brim e

Engvall and Perlmann (1972) itk - THHX
f7z ELISA 3SGEESBEOBRYEEZICHWSh
BEIIThoTE JESBEAEEERRDOZ
ISR T 2 7DD REBER 1T > 2D THE
T2, FiIFELCEHATHEIOAEEZ T
Rickettsia orientalis DN, Karp, Gilliam E oD
SR Lcel THANTHMBEIE, HHEBE
k- cHifak bR L, SEEO0ICE D HEK
HEBRELDE, BEBICE - THEL, 8F
MTE - T oNc ke, MBI 1977-
19784 R ICHKH, HiRWBETRELLBEI DB
bOEMN Bl b p-8, e b r-BERR
t# (¥ %) iz Alkaline phosphatase (Type VII)
PE#HLZDDOEHR, HEHE L L T p-nitro-
phenyl phosphate (Sigma 104) 7z, #HIE
ERFEEICHESF 595 Solid phase & LT poly-
styrene tube D Y i 1 ml ZEBD polystyrene
cuvette (Ratiolab) #fH w7z,

ik () HAERBER7~I10BHX BRI
ha, (2) IgM RAKREIREOVEAD S &EMRIC
P T—BYIC LRI 59, EEHICEIKRORE
iz IgG T/, B) &2RE%r@B L TmFED
prototype ICEHRIZIASNWE W, (4) BHEBRET
OHREBRHRINEDBIFTH S,

31 ALSHORERBAICHT SAZH
=HEF OFU, MK B, TEEUE,
&k IEB, AR EAD
(BWK « BFERRT - 7 IE B

v k=3 L 7319614 LBt R I HiAT %
BRI TWARICdDb oS, SHHKICHT 88
PEAICH o 2 ERM IR A BRZH <2 — v iIC
BT a3RERIRITOATVER N, Be 1319754
F=TRBWTHEELz v b —v 3L T EITH
L, BaEs A EMIt7 4 ) BBV THEEI

TeR2BRIC DT HBHEANICH T AR RE
L7

ERHE L HE SR EKRZL19758E y = 7 TH
Bl = b= SH 97 k& RT 5 FERM I
74 ) ETHEEI R F—v 3 L T ES2H%
TH5, AR CP, MNC, CEX, CEZ, SCE
963, AM-PC, SB-PC, KM, GM, EM, RFP, NA
DI2EFHVIze MIC HIEI3HAILEREZS
HEILE I TIT - T,

BE REAOS bRLENBEZHERLL
D MNC Tdh 0 a#dt MIC=0.39 1#g/ml T
70 NA 1Z90%D#%E 0.39 pg/ml THIH L
BODI0% I 5 MIC & 0.78 pg/ml TH -
oo TSI bDIE CP, RFP, SCE963 T&
D, 0.78 g/ml TAM%DIOBHI B DRE &MLk L
720 GM, SB-PC Tz MIC v — 7 #EhFh
1.56 srg/ml, 3.13 prg/mil %5~ L, CEX, AM-PC,
CEZ, KM, EM 3 2% D R 5B —2713
6.25 ug/mITHoT0o r=THRETZ 4+ ) EVERE
DB TIIWEOEANRZM 2 — v KERFSS
Nx»osit,

EE: fERLOEHAINTE X CP, TC REH|
BEBb2BBEAHENEBF LT w58, CP
DERAVHBEINTHIHE, Zhic3EHD
BIRVBLELEDLNS, TDH in vitro D FET
2HBZBNARFP 3 CP R L2055 B LR
Hbhbo IERDATOERFSICLLBE7 4 ) Y
B B & <, CP,KM, NA % & @2tk e x —
YICFREEAL L LD BERIT A S Do 72,
F=THET7 4 )R EORED S K & &
o2~ DEIBSNE NS T,

32 FA#EER UF= Typhus abdominalis 4 §(C
20T

B #A EFH B, T/ —BEF,

kil B (BREK-E- ZARD

HigbBEICBT BT 7 2 ZaRicHd L,
BRDOBICE W TIREEICBEORBE L L TEHRS
NTnBOHHEIRTH 5,

HIbRIBREAFOHEF 72 BELERL, £
DK% o MITRENEZEREMZ 1O THRE



5, FEFMITI76ES HEX 19772 A TR
BlL-bDT, 208 (0, 195% (), 26:% (5),
52i% (k) D4plT, WEI¥AE 24, HEEI
&, v—EREIZTHEREMIGE2ALE
REBW24TH- 7,

BWD 7 >~ VAT EL 53, A degraded, M1 ¢
BEBERDODDIIS3E Adeg. TH- o

PBRAERITEE, BB, EHTTRERII307C
£0 406 C OE#TH-7. THRITHAICER
%L, SPIBEHRHFL L, KB 1HITREX
I BORERO/NEE A D I, BER
28, FFER1FIcinics, 46E bBREL
VoS . LDH o #EH .

B MEREE BB & D B L 7o s, KA MmER
#131,600~5,000T, HIMEKFED % E D,

WEARIHICEBHETH - 7248, BlBL LD
etk b Lz, o7V RIGIE L Blicse L ket
THoto 1PHCBEBER T EM L 700 B &KL
DHEBBTHEOEMAFMOPPHMED =y v =
EoUVIKBEOETR LAY, = v v = DFBK
BEHRO BRGNS SN,

BRPR 2 W IS BRI AE 3 B, EAERRYE 1 #IC, f&
EZWEMNSEROLEL D OBBRBTH - 72
EXhEZEcoaRIIZEhFhi4l, 17H, 18
H, 2808 CH -7, HOBABRZHTH S, K
ZHOTMEFITBRERTH- A I v567 22
= BREOSEHTH- 7z, BEHEARD 1M
1976.8.4-8.11 ¥ CHIR CHERTICHPT 728
DT, 154 24N F 7ARKBRBL TS, AL
ERT L2H R % S DIt KR RITHlIicEhFh
51&H214, T34 6 BILF 7 ABESFHAELT
Wd, UEOERI DA BbRIMAGRKRE LT
DF 7 AGBECEIETNE LSRN, 44
B2 PIENRITORBRIIZL, BRETCRE
LIicbBII 253 BENCLLXVEATORYEE
NWIEHEERLODWTORSABTRETHBL LEZ
%,
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33 FULRIERALICEE DN B LBES
BXRD 1H]
‘A KB, EE /AR
(BREEEWEE « WD

BEEHEP2Z2EEThO BN, NBEEEE,
BRI WAS1E 1 BXO/NBEREE, Lid
5 LTHE, Bk, FEREEHTE, [EENE
BOBWTEESIR, o224 2EE
Mzl kEHS 10kg B Lo

T, AR, THRZE O - THMS3ELHA
Bel7c. RBEARR, AMBMKEFTER AMm:k
¥ 11,000, HFERER 2%, IgE 901.06, CRP (),
RA (—), ASLO 12 ¥4, R&RH (+), AR
B} (—), Widal K& (=), BBRERE (),
Mycoplasma CF (—), Influenza-A, B (=), Para
influenza-1,2,3 (—), Adenovirus (—), RS (-),
Aspergillus antibodies 1:4 LIF, Allergen test
(=), Psittacosis CF 4x, i X @ chlli T8
WCHiE D SHERICH S 7 3 €4, R Y5 =
REgHy, MAKELXRE [EXEETHE
BL&4%6 7 spasmus, REX7 74 N—R a3 —
THEREX « LEZORSE L KRR FR B HL,
B PEEIR 2 T BICHEH L 72,

3% t Neisseria group (+), @-streptococcus
(+), ¥E (—), M2 class1 Tdh - 72,
TC cligrkFvH4 27 ) vErFul FOH
HA2HEBHTREREOIEREROEE L, £ v
LEBERIE VAR XDRB Vv FTICEN
Chlamydia #iCB T 2 MEMTH 305, BMARE
PARATBETRBPS FVRFRE 7 V) — 2 TJRK
HEHRICERZINTwEC LD, =y v 7 —s bl
ELTAHY 2RIEMOBICH B L,

ERMACPTHAMEREOHBICEL, 1) &
OHEMODERREIZL, dLEMIOIEA Y 4
RO LdpBELEDNS,
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34 Lichen planus tropicus @ 18
INEE B, ME EM, HE ",
FSE N 7, ETH BE, KBF=H
(RilEK « & « RERD

BEHREERT, FELLCHER 770
THLH, BHBMEPOLE LIEREBSBETA
T3, TOBEBIEEDORFEEMLERE, M
MBRLEA—THBEEZOND,

Bx i, 738, KHET, FERAKOERTEL
EAETER L, £ L ¢, ZOREERZ I v—1
To=Y YORBHRBICLEbDTHI LY
WAL, 5iT, HWMS0E2 HOLRRARLD
FETARECRKERLZIBAORFEERT T &
Wikl A, ZOREHNTCEHBMLICED SN
TZIEFAS108, D5 bREA, MELBEA % L
DOEANBOBERED D ZRER D5 FldFAD Sh i,

DT EhS, bHETLRBEOEEILL IR
SEER, TldkEM - ETVAF-ERIGICK
PREEMIBZADTRENNEZEL SN,

%7, AEHRTEERORKEL L TEROBEE
BB EZ->TnBECE, RAOBEBRLIGAED
REEBRTORBROMEVH DN BEFLE
W LD, BEHREERIE, LEERTEEE
(lichen planus actinicus) & L7z FHnnOTE
A LEZ I,

35 FEHmIC KO RIELI-ER RE D HREI
wEAKER, IF R, SR B
HEXEE, BEAMBR, =& 58

(RERK » FREE » ARD

BiE HEA GRERK-RE- P RFE
wE EF— GREEL: PN
W T €3]

REF: 26 B. —FEXH LS v 2 — FOAM
EHTE VI -KREDMATH I, 10HETH» SR
Mo MY EBKER, B, BE THRREZV, B
LI icEl, TRRBICRBES 5, BHiE: KE
g LBEIRE, %2, Vv RELZL, BEA
BEH, NEBEHL. ARBRERR: BEO
{&%HA BUN, Cr k&, & Na, & Cl, % K, Ain

BRi®, Ht40%, EHEBECRFEMERE, F4&
B, mNREYE. BB ARBREEEIE, B3
Wi, WAEUE, %HEMFEDHD. KoBEEEEM,

METES 2 SPREHEL L, BREOF 7/ —¥

DIDBRBA, IHBEANEHEHY, V-2
BEHEIURSIcBAKIEEH D, KL BT alhiE
ICHERERE, BB VvRTHIRB, 2BoRER
IR, THBCHERHMD Y. EREHFI .
DEXTSTETHY, Ikl20, #HIBE37E, 12k
BR3 SO 1{EH, 128555 EMFREEFHRL
To e PR IR AR RSB T,

HRIR: B+, =B, DB EEiEE
IR L, HERER, ELAIVHEHBEEN
Wi L. +B/NEHES X UHENIC kL
A, NERNBEDLSTHEOERBERH L.
B2 LEREXE L, ABENIc3RE
BATE ZHMEMETH - 72, FFiCdBEBA
BHOBNEEERD I, BREEY oo hik
BARLZRZMEMBBEZLES v v HirDB,
BEENICHETADBRIER LR, FLHE
MFE-REROBALEBEDLNS, ETHRIMADH
PITERANICHERAICE AHILTH - 72,

AP BB AR, B gD B LENK
BOMHMER LEFE L 22RBBETH 5 0H
KW IIHEREA vy X, MiKETH- 72,

36 Dracontiasis @ 1 £
B Bz
WA EiE
EXWHHED M,

(REREX « ZH#)
(REEK « FER)

37 HFREAMNEOLBAREICDONT
E® W, X¥ B2
(REmbe - B ERR)
HE #9, NE &%, BH HKE

(R« B BR%)

a2y 3 ARSFIE A TER L7 8 RE i
(SCA) D LUvEFrRILO>WTHET 3, EFIIZ2L
B, Hb B&ikBizkick b HbS #HEz& L SCA17
#), SCT (Sickle Cell Trait) 4 FID#ER%EB7-,
SCA BliconTiR EHR TR BHBIEKICE S



BHMEILR, BFREFEENL, BEBRRESE2
ECHER TR diploic space DILK, oste-
oporosis, hair-on-end 254 54, FH#E TIIHER
el % RO H B ME /L i3 R PO B s
A SN BWEFTDH Trabeculation, Osteo-
porosis EAIN B, HFRETRFIONLOF
BHEE, THRECERERELLEY, BHEY
LI#% ¢ 13 Endosteal thickening, Bone within Bone
O R LicBH o, WAHICIZIEESE
582.4%, HH#80.0%, FiHE78.6%, LITHE,
THEOHCEERROS®O N, BEEI2MH
(11.8%) OHT, BHRBIBEETHVHERXOR
#£2 Y EIEE TH - 2o Greulich-Pyle Atlas & b
Bl L72BEMIT SCA IT50%DREEES D,

BEREEBEOFEELRBT 5,

Z DD BT SEXNMK 16.7%, Bid -
M3 & OEK 33.3%, FFHifE 42.9%, MEZE
28.6%, MPAZENKREIL.3BEDOHEHES N7,

Osteal Thickening, Bone within Bone DR
REHEBERICK 2BHMA L RHELYRICT 3405,
ZOBEBICOWTZHH Y, Hewett, Reynold (2
EREICL 2 FHEEEESR, HEONE~AD
B EFM L, Moseley %13 SCA B # B
fLEERELTWS, SCA #E/NREEBHEHLR
WK LEHBEROETRBAE i+ 2 &,
HEE, REE FHECRNRICXL Z0HE
THL, REFCREYT 3. LOBEMIZESRA
DOEEBHMABNE I D ERPBABITT 3
B ICHEM L, Osteal Thickening, Bone within
Bone OFRRBEAHILEERED LTWAHEELRYE
35, SCT fICEBEOBHEFRR ERHD 2%,
ZOHEBEL DN TRIERABD %L, Bl BHEL
wHEE A,
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38 H—F NNROMERBICHITE8E Mg
BE

HB &, &, KFE 70

(BBEX « /MERD

Y. Asirif, A. G. Boohene, S. K. Adjei,
G. S. Bacheyie

(F—=F KB /NRERD

G.R.E. Swaniker (Rl » H:4k%)

X HED B R,

39 EWE7UTKERBRHICDONT
B B, FE OREEE OHENI #-—
URREK « WE « BER)
B &, MEH 2 (A - FR)

ABEB BN EERBACH L, BIATEEL D
EMFAZREL, KAREHZET-TW3, &4
HREDRBLS THARE?2 %4, BEKBRERE1
BZO—1TT, BT V7 RE* KA T 282 %15
7DTZDRHRLHET 5,

Hdk: WMAS3E3 A21H LD 4 A28H FTD39
ARIC47E (4 PRV T, Erw, 54,
TL—vT) BHEKEL, RAZEH3434,
L1694, FHEHK196%, BFHT08&FTHEDN
RE L, "ENTARBRETR, 2EAL,
Thed LICRBHE BERORE, 0K KK
BT, BREE LLERGSIBRELT- 7,

FER: AREIL189% (26.7%) T, RE®E
B, BBIUBEL FRZEOBBER RE,
T, WMERE, 7Trva¥F—fagk Bk b
)2 R MHE, BURE, WREPSORESSN
Boh, EIFITI BN, THRBEY 643 &ZiC
HiAT, BABEITI AT, BMEES3 %, /MNRT
BRLEHELLE3 R BX14%T, BB
HIZIEAT, BREREEZ 24, DMEERLH-
7B 2RETH-T, 207 ZICIHTAK RIS %
fTofets, AR BAMLFrayhRIT1IHL
PREINT, FHICHEXS--EBbh 2,
HAEER O LT, SiinEETBEXRA
EWERBEREL T2, MEN EHEERIC
ToThnleBHi4 80T, KEK, 4 PRy 7,
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2 L=V T TRRSILSEHOBITHT, 7L
F-WEBROBER O -/, BMZ2LE v
ForT, FYTRICBRLIEVZBERZAR
5280, +r&HhrTRFRBHEITL, BAN
104597 E, RERHUFYICE- 22 I
BEREL LIBERETH- o, —RICHER ICE
BLW 2T T30, BEEARBEYETS
Hlix, HRRENZVOR, ASLOEKT
Fo#EixZeLccdtBbhs,
WMBEETR, THEE &% FHERE I
%, =307, WK, BABRBABTERD 7,
FEME, BHIC/wF a7 23— EAF
LEAT 3RS ONERYET 5,

40 RN=JLICHITIERFRRIFHOERR
—EREERERLELT—
BH BR, b0 sk

(BHER « HHERFER)

BIEA AL, &-¢— EEFEHHIRA REES
¥Smvr b, 1) BERE -HROER
2) kM, 3) vy r A vEROKRE - ¥R,
4) EHEREFO@E, 5 ~VAER FORER,
DR FIT-> Tnb,

BAEIZ19764E 3 B & 0 2 ETIEBR HhEEH &
D3 = A AREBEBINT, 70V 7 FOHE
V2R LD ETIEBED LT 7

Ei%xt#  Door-to-Door Visitation Method iz
&b, 158K ~D BCG R L15RU E~DHR
ER B TiT- 2. BCG BRI EZERELE L,
BERRBIFHRBERICEORZ)-=27 L,
W D HERKBE T B 7. BB SM,
INH, Tb, *H\wizo TDF + ¥ <— ORI
TROBOTH 3,

1) MIEERY» Y+ 8 GEEAD28TA)
T, 9AAMITBAODS.2% h - L
15 EMHmALND69.6%1C BCG BB T -7z ¥
72,7 AR 7 )—=v7 L, IBTADEELHR
Rl7. 2) LERE I BCG BEE1A% 2D
36 ¢, BHEBRE 1 HES7D $1.80, 1 AOBK
FRICI2$36.40TH 720 3) 74— FiILBIF
HEERBREII0.75%, HRICKIVF 2y LIt

W ABTH » 720 4) FFIRBERICE DR 7
) — =7 EFFIRRD O RD BRI AR
RIB0.3IBTH- 7o 5) EBELFEHIMD LB
Tid, FEZR - HRFLOIERBIE . —F
REEFICED2BHEEHREOEHAFRENE N,
ChEOVEEERZ LV AT ) = 7V EOK
BRI arzrzr i TthsLtBEbhb, 6) 74—
NMETHERLZBHEDI b, BREBMETIHINLGA
13#160%, D) bikEY 1 ER#ET S0
#145%, DS bHEBEEILT S DIEIHTE% &
HEINS, TRERINZBEHDS BHIO%IT
1EUAETC LTS E BbNb, 7) F+ v
R=-VRRICLIBHERRLEARBEL LTRA
TA3EE LAODBERRKETIEHIS v v
~—= RO FHI20(ETH 5,

41 FFOEBMHR
BA  FAKER
CRET R BT - BRARED)

FHBRWOELICHIET 5 FOERKRY) X AT
EBMEBHLONE, THIEDWTOBERITEED
ZHTTHROEZGTTHORIESITOHTH BN
BELXCLRBESROBOBEEPEOH—MDH
BNRIEE LT ARBEORERINFICE > THDS
hicEROBRENLEAI N D,

HERZAEBEICO) RBHIBEORERAEC
EMLEHEOe PEMEBEL T&7, HROE
BEIILR»oFEY, KA, BALEBIAAL
EREE U CEENC LG SERMRET L T3,
BLEVEETICHIIORBRABREER T 24K
1EAO2ETHEIOERHICA-TVS, 2O
ZEALZEHNICHR- T3 EBIGAE LICEGE
BHaBRNdhs, CORBRRFEMATELDT
A2bDDS H 3 DILONTBRS,

1) 1950-51 FE ik RIGHICATHE L ZEER
PRAB O ARICESREEONMERKEL, £
ThALEHHNITABICE LDERPREL 2.
ZO1HATHIEY DRI DNV TEHFT O
RO EHET 3 ERLETNOBOBIFRE
TNOHOBL D bBVERNP T,

2) 1958-63 FEIC A ITHIT Lic~® S me Y



HE~=F 20y METHR, FEB5, KRENSL
KUMEBRIC L THB L7z, TORKEENEEDE
BARAKTH- B340 L CERIEHE 75
THholoe ~HHEBE/PTRELREERL
T DRWORUTERORERERTHTH -
720

3) FRIC T L o ZEHRRHDO ~= 7
Dy MENERRAEMNETRIC L THBKT S ELH
MEMBCSERIERL D BMEER LI, AB%¥
EHDO~N=F 7Yy MEOEHER X — VI3
AZTDHDELERBITH - 720

42 SRBEEISOPRESIURISERF

(14
MR ORE, M #E, OKE M
(B« BIFEY - B

SRBIUERELY Y FEHN, HEMRER
KEPHRERE WA, KE - Flkv <~ O&KE
AR R L CREEINREERERAL T 5,
1) BEIFEASEERGO KK RIZTHERE
BHRKEERZROELCRBRGRIGOBNE
L L CBETR.%, b, BABEMAY ¥+ H
RESEEZGICET L, REBOEHALHM, BB
BRLAZEDZ, SSCHRKEBERZHMBTH
LZHEBOME « 4HICL - THERI N L BEDE
BRICOMEICENTENEMERD S, 2) —
F, BBELYyFERULHTERT I L, K
HEDIET, EBETHRLEIDSh, FHEER
Bick 2RERG ST BN ICIFREEOHINIC
LEFE3, 3) BABILLY Yy ¥FitsbsEELl) ©
MRITEAEILBRICE T 2ES 2L ERORM
BIUHRKEERZERBEORTHREI NS,
—%, BRELY+FIcHIRBBOBDIIE
HESABEOMENIBEH LTI ELEL 00
5, 4) FHINEROBERIS—5 i1 BE4rBE
ERE-DRNHMBEBAIE LY vy FiIcEDS N
7eEEE LT, PREERZHEOREEILLER
shads, L5b, SBMEEABTHRYL KN
BB E, ML, DL LOBHEH
Tk B RO TR0 LAHEMRIEYH - o
LHFIL T3, 5 COSRENLY v+ 2K
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WL 7By 3 FERCHFEME LTS &
—HORBAKEBFERINEL, IS ICHRAYE
DBETRABEDITUE, Thictk) REEDH
m, EBEOLAEREADOINE, TOH, #HEK
THAMREHGREORED, EEMED P
BRICBIZV~~VEHETIEDTHY, 4%
1315 B E G T BT 5 LR T 56 & $LK T #B51 il E k
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Special lecture

1 A GLOBAL SURVEY OF CLASSIFICATION AND
EPIDEMIOLOGY OF HUMAN FILARIASIS

MANABU Sasa

National Institute for Environmental Studies

A study on global survey of human filariasis based on published materials was
commenced in 1971 while I was staying at National Institute of Health as a Fogarty
Scholar, and as a result a monograph entitled ‘Human Filariasis’ (817 pp.) was
published in 1976. In this survey, literatures pertaining to epidemiology of human
filariasis were picked up mainly from Tropical Diseases Bulletin, and the original
papers were read and abstracted mainly at the National Library of Medicine,
Bethesda, and at the Library of Institute of Medical Science, University of Tokyo.
About 2,000 articles were found to be dealing with epidemiology of human filariasis
in the world, including the most classical work such as done by Cobbold and Manson.

About eight species of filariae have been recorded as real human parasites.
Among them, the adult worms of Wuckereria bancrofti, Brugia malayi and Brugia
timori are found mainly in the lymph canal, the microfilariae appear in the circulating
blood, and the larval stages develop in various species of mosquitoes.

Those of Loa loa inhabit in the subcutaneous tissue of man, the microfilariae
appear in the blood, and horse flies of the genus Chrysops serve as the intermediate
hosts. In Onchocerca volvulus, the adults are also in the subcutaneous tissue, the
microfilariae are mainly in the skin, and black flies of the genus Simulium are the
intermediate hosts. In Dipetalonema perstans, D. streptocerca and Mansonella ozzardi,
the adults are either in the body cavity or under the skin, the microfilariae either
in the blood (in D. p. and M. 0.) or in the skin (in D. s.), and blood sucking insects
of the genus Culicoides have been attributed as the principal vectors.

Some of these human filarial species may be classified further into subspecies
according to the difference in physiological characters, such as Wuchereria bancrofti
bancrofti (Cobbold), whose microfilariae are nocturnally periodic, W. bancrofti
pacifica (Manson-Bahr, 1941), in which microfilariae are diurnally subperiodic, and
W. bancrofti harinasutai, n. subsp., which is a nocturnally subperiodic type. In
Brugia malayi, two subspecies have also been recognized, Brugia malayi malayi
(Lichtenstein, 1927), and B. malayi subperiodica, n. subsp. These subspecies are
geographically isolated, and no intermediate forms have been found in nature. A
mathematical method for statistical analysis and evaluation of the microfilarial
periodicity have been developed by Sasa and Tanaka (1972).

Some of the above subspecies of human filariae may be further classified into
‘ecological types’ according to differences in the behavior of vectors. For example,
the nocturnally periodic subspecies of W. bancrofti is transmitted in many urban
areas in the tropics, where Culex pipiens fatigans acts as the principal vectors. In
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some rural areas, the same form of filaria is transmitted by anopheline mosquitoes,
which breed in swamps, paddies or ground waters. In the Philippines, W. bancrofti
has been noted to be endemic in abaca growing areas, where Aedes poecilus, the
principal vector, breeds in the leaf axils of abaca plant. Likewise, two ecological
types are known for nocturnally periodic subspecies of B. malayi, i.e. the type found
in inland areas where some Anopheles and Mansonia species breeding in rice paddies
and open swamps are acting as the vectors, and another found in rocky coastal areas
where Aedes togoi which breeds in rock pools is the main vector. The last type is
presumed as a recent adaptation, because the microfilarial periodicity is strictly
nocturnal but the biting rhythm of the vector is rather diurnal.

The details of these studies have been presented in ‘Human Filariasis’ by Sasa,
M. (1976) published from University of Tokyo Press and the University Park Press.

2 REVIEW OF INTERNATIONAL MEDICAL COOPERATION
PROBLEMS IN JAPAN

Jiro YamamoTto
Department of International Medical Cooperation, JICA

The international medical cooperation of Japan to the developing country
includes dispatch of Japanese experts, training of students from the developing coun-
tries and donation of equipments. Actually, the medical cooperations of Japan are
proceeded originally by the projects combining above subjects, and the rest is con-
sisted of individual plans in response to the request from the developing countries.
Recent advance of medical cooperation of Japan is as follows: (1) The requests for
the medical cooperation from the developing countries to the Japanese government
are increasing every year and will continue to be so in future. In general, projects
of medical cooperation are larger in scale as shown in the fact that the number of
experts dispatched from Japan, training students from the developing countries and
the cases of donation of equipments are markedly increased recently. Consequently,
the term of each project is apt to become longer. (2) The projects concerning the
study and control of infectious diseases in the developing countries are still the most
important request at the moment. Accordingly, a large number of such projects
have been accepted and proceeded until today. However, popular projects today
tend to be rural health service, investigation and control of cancer and the manage-
ment to keep good quality of medicine and so on. (3) The promotion of medical
cooperation and its relation to the regional exploitation in the developing countries
will become an important issue. Consequently, the projects which aim to promote
public health and welfare of natives through the rural health services, control of
diseases and the improvement of environmental hygine are requested recently from
the developing countries to the Government of Japan. It is necessary for us to
recognize such a situation of the medical cooperation between Japan and the develop-
Ing countries.
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Symposium Onchocerciasis, its epidemiological features
and perspecive in the control

1 ONCHOCERCIASIS IN WEST AFRICA

Hirosur TANAKA

Department of Parasitology, Institute of Medical Science,
University of Tokyo

Human onchocerciasis is widely spread in savanna and rain forest areas in
West Africa. Onchocerciasis control has been conducted in this area by the United
Nations bodies since 1971. Planning, organization and inplementation are reviewed
herein. The program is called Onchocerciasis Control Program (abbreviated
as OCP) supported by UNDP, IBRD, WHO and FAO and covers seven countries
around Upper Volta. The project area is 700,000 km? with a population of
10,000,000. It is estimated to involve 840,000 infected and 70,000 blind people.
OCP determined all necessary techniques concerned, established organization and
plan of operation after possible trials and studies during a period from 1971 to 1973
and started 20 year operation from 1973 funded about 6.5 millions US dollars a
year. ‘The aim of this program is to attract people who have been inhabiting at dry
and less productive savanna to the fertile river basin to raise their living and eco-
nomical standard.

Since the available tool to control onchocerciasis is the control of the vector
black fly, Simulium damnosum to cease the transmission and the longevity of adult
Onchocerca was determined to be 16 years by the previous field study in Kenya, the
duration of the program was designed to be 20 years.

Control of black fly and its evaluation: Since larvae of S. damnosum live in about
30 m wide rivers, aerial spraying of temephos from the fixed wing plane or helicopter
once a week is the control method. For evaluation, monitoring of existence of black
flies is being performed twice a week. Its procedures were simplified and limited to
human bait collection of adults, survey of the water course for larvae and that of
death of non-target aquatic animals. Epidemiological monitoring: Surveys were made
by the three groups, sociological, simple and detailed evaluation teams. Sociologists
visit the village at first to study the composition of each house fold and to identify
each person by the numeric code. Simple evaluation covers the total population in
the project area and examine microfilaria by skin snip and visual acuity only. The
detailed evaluation team involves an ophthalmologist and examine a total popula-
tion in selected villages in more detailed items which could be described in 130
letters following the code specification. The data sheet of detailed evaluation as
well as that of simple evaluation was designed to enable the computer processing.
Effect of control program: S. damnosum has been controled successfully in the area of
aerial insecticiding. However, S. damnosum was collected a few times at peripheral
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stations in the project area. The origin of vector was studied each time and it was
clarified that they were carried by the wind from the untreated western area. This
result was determined by identifying collected black flies to be savanna type to which
Dr. Garms of Germany contributed much. Researches in the Program: The develop-
ment of new anti-adult filaria drugs is being promoted by the other program, Tropical
Disease Research, U. N. Application of existing anti-filaria drugs to onchocerciasis
control is being studied and OCP is ready for examining new drugs in the project
area. Subtyping of Onchocerca and S. dammosum is and will be further studied.
Nodulectomy is taken into consideration as a control measure since mean microfilaria
density is decreasing after successful Simulium control. Research and Control Program:
OCP is efficiently going on and its success is to be evaluated. As a basis of plan of
operation in OCP, contribution of the fundamental studies on this disease having
been conducted in Africa by European researchers for long years should not be over-
looked. It must be of consideration that the researches evoked a big control program
which, in turn, is promoting new researches.

2 ONCHOCERCIASIS IN CENTRAL AND SOUTH AMERICA

Suiceo HavasHI
Department of Parasitology, National Institute of Health, Tokyo

Onchocerciasis in the Central and South America is caused by the infection with
Onghocerca volvulus. However, there is a possibility that the strain of parasite differs
from those prevailing in Africa, and also the strains could be different from a country
to another even inside of the Latin American Region. The epidemiological charac-
teristics and the species of main vectors are also, more or less, varying among the
countries where the disease is endemic. The endemics are known in five countries
so far; namely, Mexico, Guatemala, Venezuela, Colombia and Brazil. In Mexico
three foci are located in the eastern parts of country; in Oaxaca and Chiapas areas
covering the area of about 7,000 km2. Roughly twenty to thirty thousands people,
or about 10 per cent of the inhabitants mainly residing in the coffee plantation areas
are infected with this parasite. Stmulium ochraceum is incriminated as a main vector
and S. metallicum, S. callidum, S. gonzalezi are also supposed to be playing a role, even
minor, in the transmission. Guatemala has four foci, two among them are located
near the border to Mexico, in Huehuetenango, apparently in the stretch of the focus
of Mexico. Other two foci are located on the southern slopes of the range of volcanos
which run along the Pacific coast including Chimaltenango, Escuintla and Santa
Rosa. In total the foci cover an area of almost 6,000 km? having about thirty
thousands infected persons. Here again the people living in the coffee plantation
areas are the most suffering people from this disease. The situation is quite similar
to that in Mexico and S. ochraceum is considered to be the main vector. In Colombia,
since the first case was found in 1965 a little more than 40 cases have so far been
detected among the negros residing in a mining area. The focus is a small confined
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area in San Antonio district which is located in the valley of Micay River running
into the Pacific Ocean. S. exiguum is determined as the vector. In Venezuela two
foci are known located along the coastal regions which face to the Caribbean Sea.
Around forty thousands persons are estimated to be infected. The parasitized
nodules occur more in the lower part of the body than the upper part. This is
different from the finding in the other countries of the western hemisphere but similar
to that seen in Africa. The vector is determined as S. metallicum. Brazil has the
endemic areas in the north, most remote part; in Roraima and Amazonas districts.
The disease is highly endemic, especially, among the Indios including Yanomama
tribe.  §. amazonicum is considered to be the main vector. According to the
difference in the vector species and in their ecological and biological characteristics
and possibly also by the difference in the strain of parasite there are, more or less,
differences in the epidemiological and clinical features observed among different
countries. More intensive investigations are needed to elucidate the details in the
actual transmission dynamics in each endemic areas, respectively. In general, the
vector blackflies in these regions are breeding in the tiny but abundant streams.
This differs with S. damnosum in Africa which breeds in rather broad streams or rivers.
Therefore the control of vectors in this region offers special problems which might
require the way of solving different from that now applied in Africa. Since 1976
a cooperating project on research and control of onchocerciasis has been launched in
Guatemala on the basis of the cooperation between Japan and Guatemala. A pilot
area was set in San Vicente Pacaya area in Escuintla district. The epidemiological
and clinical surveys are nearly through by now with the whole inhabitants of around
6,000 in order to establish the baseline data. The thorough investigation of the
streams in the whole area is almost completed. The fauna and distribution of the
blackflies are elucidated. The epidemiological findings among people and the
ecological results of blackflies indicated clearly that the main vector species in the
area is S. ochraceum. 'The investigation of natural infections of blackflies combined
with the results of experimental infection of blackflies supported the fact. Laboratory
tests on the feasibility of larvicides against blackfly larvae are on going. The field
application will soon be initiated. It is expected we will know better in the near
future about the control measures against the onchocerciasis of Latin America.

3-1 AN EPIDEMIOLOGICAL ASPECT OF ONCHOCERCIASIS
IN GUATEMALA

Isao Taba

Department of Parasitic Diseases, Kumamoto University School of Medicine

According to the Department of Onchocerciasis, Ministry of Public Health,
Guatemala, there are four endemic foci; the first and second ones in Huehuetenango,
which are connecting to the endemic zone of Mexico; the third, the hyper-endemic
areas composed of Escuintla, Suchitepequez, Solola and Chimaltenango; and the
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fourth, in Santa Rosa, respectively. The total number of the estimated patients is
approximately 30,000 due to the nodule rate of the endemic areas. Since the dis-
covery of onchocerciasis in Guatemala by Robles (1915), clinical studies clarified the
pathogenesis of onchocercal nodules which affected the eyes intensely. Based on
this finding, denodulization campaign has been carried out since early 1930 in this
country. In spite of the long-term campaign of denodulization, the nodule rate in
endemic areas was constantly more cr less 15 per cent during the past 30 years. For
example, in the plantation called “Panajabal”, the microfilarial rate in 1945 was
95 per cent (Clark), in 1961, 96 per cent (d’Haussy), and in 1970, 97 per cent
(Figueroa and Garcia). Recently, a new research project (GJC-RPO) was launched
based on the bilateral cooperation between Guatemala and Japan in order to in-
vestigate the effective way of the eradication of this disease. In the present paper,
the result of preliminary surveys undertaken in the pilot area, San Vicente Pacaya
(SVP) during the period between 1976 and 1977 will be presented. SVP is situated
amid the capital city and Escuintla on the south-western slope of Volcano Pacaya,
and the altitude ranges from 300 to 1,800 m above sea level. The SVP area occupies
approximately 236 km?, has 5,730 inhabitants and is drained mainly by 2 rivers,
Metapa and Aguacapa. In this survey, the prevalence of onchocercal infection
among the inhabitants living in the plantations and villages of SVP except the
municipal town, was investigated using skin-snip method, ophthalmological (by slit
lamp) and palpation (for nodule) techniques. The microfilarial (mf) rate was 30.8
per cent out of 2,153 examined. The mf rate of villages and plantations located
between 600 and 900 m was the highest. The mf rate of males was about two-times
as high as the rate in females and the highest positive rate, 65 per cent, occurred in
the 40-49 age groups. The MFD;, of male positives was 3.2 per 1 mm? skin, while
that of females was 0.9. Occupational behavior of males might have determined
the intensity of infection or the difference in the sexual susceptibility should also
be considered. There was a close correlation between the mf rate by single skin-
snip method and nodule rate by palpation in the inhabitants of 18 villagers examined.
In this figure, it is clear that a 50 per cent mf rate corresponds approximately to 35
per cent nodule rate. This fact indicates the probable early formation of onchocer-
cal nodule in Guatemala, in spite of a long-term denodulization campaign. This
finding differs from the nodule formation in Africa. Ophthalmological examinations
revealed that 6.5 per cent of all the examined, 1,217 cases, was positive for micro-
filariae in their anterior chambers, and the positive rate increased in proportion with
the increase of age and the MFD (microfilarial density) of skin. In view of the
diagnosis of onchocerciasis in Guatemala, the importance of nodule palpation should
be stressed. Because in the low-endemic areas, the frequency of patients showing
nodule alone was remarkably higher than that of high- and meso-endemic areas.
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3-2 CLINICAL AND PARASITOLOGICAL STUDIES
ON ONCHOCERCOMAS IN GUATEMALA

YosHIKI AOKI

Departmenf of Parasitology, Institute for Tropical Medicine, Nagasaki University

The adult worms of Onchocerca volvulus are usually confined in the subcutaneous
nodule — onchocercoma —, although the adult worms lying free in the subcutaneous
tissues have also been reported.

The epidemiological survey in San Vicente Pacaya in Guatemala revealed that
16 per cent of inhabitants infected with O. volvulus have showed the sign of oncho-
cercoma alone; microfilariae have never been demonstrated in the skin snipped from
these patients. It tends to be distinct rather in the younger patients than the old.
The evidence strongly indicated the importance of the examination of the oncho-
cercomas.

In Central America, they say that the denodulation is a potent prevention
against the blindness caused by O. volvulus, and alleviate the ocular symptoms and
signs caused by microfilariae. In Guatemala, the brigada, the medical technologist
have been carrying out the examination of the onchocercoma and performing an
operation on the patients. In high endemic foci, more than 70 per cent of inhabitants
had denodulation, which has been repeated as frequently as ten times on some of
the patients.

The onchocercomas were found most frequently in the head (56.5%,) ; exclusively
in the occipital and parietal reagions and followed by the iliac (16.4%). The worms
were detected in 801 of 873 onchocercoma excised from the patients. Although
pathological examination have not been done on the nodule which did not have the
worms, it might be possible that about 8 per cent of nodule detected on the patients
are not of onchocercal origin.

The onchocercomas excised varied in diameter from 3 to 18 mm. Seventy
per cent of these onchocercomas have a diameter of 5 to 10 mm. The microfilariae
have never been detected in the onchocercomas smaller than 4 mm in diameter.
Alive microfilariae are found in 14 to 33 per cent of the onchocercomas measuring
5 to 6 mm in diameter, 68 per cent of that measuring 8 to 10 mm, and 95 per cent of
that measuring 15 mm.

In high endemic focus, the onchocercomas are again detected in 28 of 44 patients
(68%,) who have just had denodulectomy 7 months ago, and onchocercomas are also
found in 6 of 17 microfilaria carriers who did not show the sign of the onchocercoma.
In low endemic focus, the onchocercomas are detected in only one of 22 patients who
had denodulectomy, and on 6 of 282 patients on whom the onchocercoma was not
detected 7 to 8 months ago. These fact suggests that the onchocercoma might be
newly formed and become parpable in 7 to 8 months.
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3-3 DERMATOLOGICAL SURVEY OF ONCHOCERCIASIS
IN GUATEMALA

SHiIcEO NonNaka
Division of Dermatology, Nagasaki-chuo National Hospital

In 1977, a dermatological survey was carried out at San Vicente Pacaya and
surrounding areas in Guatemala. There were 1,159 inhabitants examined, 763
males and 496 females. Examination of microfilarial density was performed by a
skin snip method using scleropunch biopsy. There were 610 microfilarial positives
(50.4%) out of 1,211 people, 448 male positives (60.9%,), and 162 female positives
(34.1%). The nodules were examined by palpation. There were 404 positives for
nodules (32.89,) out of 1,232 inhabitants, 299 male positives (40.3%,) and 105 female
positives (21.4%). Eczematous dermatitis was seen in 149 persons, and the gener-
alized type was seen in 13 cases. Depigmentation of the lower extremities was seen
in 288 persons. The depigmentation at Grade 1 was seen in 89 persons; Grade 2 in
143 persons; Grade 3 in 52 persons and Grade 4 in 4 persons of the 1,159 persons
examined. It is conceivable that so-called “pretibial depigmentation’ that has been
reported previously agreed with our finding on depigmentation of the lower extremi-
ties at Grade 4.  Positives for lymphadenopathy in the axillary and inguinal regions
were seen in 463 (41.1%) of 1,127 persons. Itching occurred in 139 (18.5%,) of 753
persons by inquiry card method.

In order to examine the correlation between onchocerciasis infection and skin
changes, dermatological findings, microfilarial density and presense of nodules were
compared in each person. Eczematous dermatitis was seen in 97 (13.29) of 733
persons with, and in 39 (7.89%,) of 500 persons without onchocerciasis, hence the
positive rate for eczematous dermatitis in the onchocerciasis group was much higher
than in the control group. Itching occurred in 94 (20.5%) of 459 persons with, and
in 35 (14.59,) of 246 persons without onchocerciasis, so that there was no difference
in the rate of itching between these groups. Depigmentation of the lower extremities
greater than Grade 1 was seen in 218 (29.5%,) of 738 persons with, and in 73 (15.89%,)
of 461 persons without onchocerciasis, so that depigmentation of the lower extremities
was seen at a higher frequency in the onchocerciasis group. Lymphadenopathy in
the axillary and inguinal regions occurred in 345 (50.2%) of 687 persons with, and
in 79 (19.3%) of 410 persons without onchocerciasis, hence being at a higher fre-
quency in the onchocerciasis group. Hanging groin, elephant1a51s and “‘erisipela de
la costa” were not seen in these endemic areas.

Histopathological examination was performed on the specimens taken from
chronic dermatitis of patients with onchocerciasis. It showed non-specific chronic
inflammatory changes, except for the presence of microfilariaes in the dermis. Most
of the infiltrating cells into the dermis were lymphocytes, but eosinophils also were
observed.

In 1978, 1,185 inhabitants of the same areas were examined. The age distri-
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bution curve of Simulium bite positive rates on the upper extremities increased with
advancing age, and resembled that of the microfilarial positive rates, but that of the
Simulium bite positive rates on the lower extremities did not show any similarity. It
is possible that the observation of skin changes by the Simulium may indicate the
degree of onchocerciasis infection. The traumatic depigmentation of the lower
extremities of inhabitants was frequently seen in those endemic areas, and the trau-
matic depigmentation increased with advancing age, hence it is thought that some
of the so-called “pretibial depigmentation” included tramuatic depigmentation. It
was found that the generalized eczematous dermatitis with thickness, lichenification
and pigmentation is seen at a higher frequency in the onchocerciasis-infected group
than in the uninfected group. This generalized eczematous dermatitis agreed with
the onchocercal dermatitis that had been reported previously, but the frequency of
this dermatitis was very low, thus it is conceivable that the pathogenic mechanism of
this dermatitis is associated with other factors in addition to Onchocerca volvulus.

Skin changes associated with onchocerciasis in the endemic area of Guatemala
are smaller than those of African endemic areas previously reported, but their severity
and frequency vary greatly in these villages in the endemic areas, therefore it is neces-
sary to survey wider areas of Guatemala.

3-4 OCULAR ONCHOCERCIASIS IN GUATEMALA

Hiroro YamMaDA

The Eye-Clinic of Ohara General Hospital and
Department of Ophthalmology, Fukushima Medical College

Ocular onchocerciasis in Guatemala studied in two survey series, 1977 and 1978,
is briefly introduced. The examinations of the skin biopsies, the palpation of nodules,
skin and ocular lesions were performed on about one thousand six hundreds subjects
living amongst various infected areas. R. Pacheco-Luna was the first ophthalmologist
to notice the onchocerciasis. R. Robles and R. Pacheco-Luna described the blinding
disease caused by the filarial infection.

Not only their report (1918, 1919) but also the report described by Hissette
(1932) began to call attention to the important social problems concerning the high
incidence of blindness caused by onchocerciasis in Africa and in Central America.

Most of blindness due to onchocerciasis in Guatemala is the kerato-iridocyclitis
and exceptionally the posterior lesions.

The denodulation campaign starting from 1939 by national movement, would
considerably keep the incidence of blindness to more or less 1 per cent, but prevalence
of infection and incidence of iridocyclitis have not decreased in spite of the continuous
campaign for 40 years.

From the present survey, the rate of blindness caused by onchocerciasis is con-
sidered to be less than 0.5 per cent in San Vicente Pacaya.

General ocular aspects are as shown below. Fortunately the author had the
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opportunities to visit Ghana, Upper Volta in Africa and Guatemala, Central America
to examine onchocercal patients. The finding of Fluorescein Angiography of
Fundus (FFA) would briefly be compared respectively.

The correlation between the prevalence of infection and ocular signs with age
are shown in tables and figures. The incidence of the fluffy punctate opacities
ranged from 8.4 per cent to 51.8 per cent.

microfilariae in the cornea; 0.59, to 22.29%,
sclerosing keratitis; 6.7% to 55.99%,
microfilariae in the anterior chamber; 0.6%, to 179,
The complications of iridocyclitis; 6.29%, to 399,
The posterior lesions of the eye; 1.09%, to 8.8%
The prevalence of infection; 9.09, to 74.29,

The incidence of fluffy opacities with age had the tendency to reach the peak at
49 years of age. The youngest subject with fluffy opacities was 4 years old.

The photographs of the fluffy opacities, the sclerosing keratitis, the fundus
lesions and the fluorescein angiograplic finding are shown.

Comparison of ocular lesions between in Africa and Guatemala are also shown.
And this presentation will be published.

3-5 IMMUNODIAGNOSIS BY INTRADERMAL SKIN TEST
FOR ONCHOCERCIASIS IN GUATEMALA

SHIGEFUSA SATO
Department of Medical Zoology, Nagoya City University Medical School

Epidemiological surveys by the intradermal skin test and the skin biopsy for
onchocerciasis were carried out in the endemic areas. The intradermal skin tests
were conducted by intradermal injection of 0.05 pg protein value in 0.02 m/ saline
of antigen FST3 prepared from Dirofilaria immitis adult worms. The surveys were
conducted on 941 individuals living in 14 fincas and one village in San Vicente
Pacaya and its environs. According to geographical features (hill, peak, river and
altitude), 14 fincas and one village were divided into 5 sections A, (altitude 1,200 m),
B (altitude 700~750 m), C (altitude 1,100~1,300 m), D (altitude 400 m) and E
(altitude 1,700 m). Onchocerciasis endemicity was divided into 4 grades, high en-
demicity (709, over), medium endemicity (between 699, and 409%,), low endemicity
(between 399, and 109,) and sporadic case (under 99,), respectively, according to
the Mf positive rates in the sections. As the results of skin biopsies, A section was
classified as high endemic area (H-area) for onchocercal infection. B section was
classified as medium endemic area (M-area). C and D sections were classified as
low endemic areas (L-area). E section was classified as sporadic endemic area
(S-area).

An analysis of the results obtained from the epidemiological surveys was con-
ducted to investigate the practical use of the skin test employing the purified antigen
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FST3 for an immunological diagnosis of American onchocerciasis. The positive rates
for skin tests were 52.7 per cent in 93 individuals living in H-area; 54.7 per cent in
203 individuals in M-area; 40.1 per cent in 327 individuals in L-area; 23.3 per cent
in 318 individuals in S-area. The microfilaria positive rates for H-area, M-area,
L-area and S-area were 71.7 per cent in 92 individuals, 42.4 per cent in 205, 18.4 per
cent in 316 and 8.0 per cent in 311, respectively. In H-area, the rate for positive
skin reaction was lower than the microfilarial rate. In M-, L- and S-area, skin
positive rates were higher than the microfilaria positive rates. The positive rates
for skin tests in each endemic area were investigated according to age groups. The
positive skin test rates in inhabitants, aged 30 years or more, were 67.7 per cent in
H-area, 64.7 per cent in M-area, 63.2 per cent in L-area and 47.1 per cent in S-area,
and showed no significant difference among the different endemic areas. On the
other hand, the positive rates for skin tests in children below 14 years of age, were
40.0 per cent in H-area, 38.9 per cent in M-area, 19.6 per cent in L-area and 3.1
per cent in S-area, and the rates had an effect on the positive skin test rates for each
endemic area. Next, the results of surveys for microfilarial positives in the skin
positive reactors were investigated on each endimic area had various endemicity for
Onchocerca volvulus infection. In H-area, 42 microfilarial positives (87.59,) were
found out of 48 skin positive reactors; in M-area, 56 positives (50.99%,), out of 110
skin reactors; in L-area, 48 positives (36.4%,), out of 132 skin reactors; in S-area,
21 positives (29.6%,), out of 71 skin reactors. Similarly, the results of surveys for
skin positive reactors in the microfilarial positives were investigated. In H-area,
42 skin positive reactors (65.6%,) were found out of 64 microfilarial positives; in
M-area, 56 skin reactors (65.9%,) out of 85 microfilarial positives; in L-area, 48
reactors (75.0%,) out of 64 positives; in S-area, 21 reactors (87.59,) out of 24 positives.
These results suggest that the skin test using purified antigen FST3 is of use as im-
munological diagnostics for epidemiological surveys in wide and underdeveloped
regions with American onchocerciasis. According to the positive rate of skin test in
young people below 14 years of age, it is possible to evaluate the endemicity for
onchocercal infection among the inhabitants of the region by intradermal skin test.

3-6 SERODIAGNOSIS BY INDIRECT HEMAGGLUTINATION
TEST FOR ONCHOCERCIASIS IN GUATEMALA

TERUAKI IKEDA
Department of Medical Zoology, Kanazawa Medical University

It has been looked foreword to establish an ideal method of the serodiagnosis
in onchocerciasis in order to detect the onchocerciasis patients without either micro-
filariae or nodules. Moreover, this is important for the detailed epidemiological
studies and for the assessment of the effect following a control campaign to oncho-
cerciasis. Authors have tried to evaluate indirect hemagglutination test (IHA) in
Guatemala by using blood samples taken on filter paper.
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Method: The formalinization of human O red cells was made according to
Csizamas (1960). The red cells were sensitized with crude antigen by a modifica-
tion of the technique of Boyden and Sorkin (1955). The antigen was extracted from
adult Onchocerca volvulus with 0.015 M phosphate buffered saline (pH 6.8).

Result: In Guatemala, 482 inhabitants in endemic areas and 120 inhabitants in
nonendemic areas were examined.

1) On the basis of a titer of 540 or greater being considered positive, 97.4 per cent
of 117 subjects with both microfilaria (Mf) and nodule, 90.5 per cent of 74 with Mf
and without nodule, and 49.1 per cent of 55 without Mf and with nodule were posi-
tive in IHA test. In other word, 94.8 per cent of the overall Mf positives and 82.1
per cent of the nodule positives showed IHA positive. On the other hand, 22.5 per
cent of 236 subjects without either Mf or nodule in endemic areas gave positive reac-
tions. The positive rate was much higher in comparison with the rate (3.4% and
2.09) in nonendemic areas stowing the similar prevalence of intestinal helminths.
2) The epidemiological analysis on the basis of the data in IHA test indicated as
follows.

A) There existed a relationship that IHA titer had a tendency to increase with
microfilarial density.

B) The IHA positives appeared first in 1-4 year age group, and the positive
rate increased gradually with age, and then reached a peak in 30-49 year
age group. A clear similarity was observed between the age distribution
curve of IHA test and that of skin biopsy, but positive rate of IHA was
apparently higher than that of Mf in all age groups. On the contrary, no
apparent similarity was seen between IHA test and nodule.

C) The surveyed communities in endemic area could be classified into three
groups according to the Mf rate of their individual population as follows,
high endemic area of 67 per cent and more, medium of 34 to 66, and low
of 11 to 33 per cent. In age distribution curve of IHA test in each en-
demic area, there were differences of pattern among them. The differences
indicated the characteristic features influenced by the endemicity. More-
over, little difference was found between female and male in the rate of
IHA positive in the high endemic area, but the difference was found in the
medium and low endemic areas. The positive rate of male was higher
than that of female in all age groups.

Conclusion: The IHA test for onchocerciasis, performed with homologous antigen
and blood samples taken on filter paper, showed a high level of sensitivity and
specificity. Therefore, this immunological test will provide the significant data in
individual diagnosis and epidemiological study. :
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3-7 ECOLOGICAL STUDIES OF BLACK FLIES AS VECTORS
OF ONCHOCERCIASIS IN GUATEMALA

Kikvo Martsvo
Department of Medical Zoology, Kyoto Prefectural University of Medicine

Within the frame work of the project of the onchocerciasis study, the region of
the Municipality of San Vicente Pacaya was selected as the pilot area for entomologi-
cal studies. 'This report presents the results of the first year of this study, from May
1976 to May 1977, in the area, which is along the southern and western slopes of an
active volcano, Pacaya (2,552 m high) with an area of 236 km?, ranging from about
400 to 1,800 m above sea level, and having 6,000 inhabitants. Fincas in the area
are not large and the majority cultivate coffee. The area can be divided into 2 parts,
north and south, both mountainous. Valleys are deep and narrow in the northern
part. Small streams flow down the steep slopes of mountains. In the southern
part, mountains are low and valleys are broad. Rivers become larger and flow
slowly.

Collections of larvae and pupae were made by two methods: random collections
at 115 sites all over the area, and seasonal collections three times a month at each of
18 sites in five places. The results listed 8 species, Simulium ochraceum, S. metallicum,
S. callidum, S. jacumbae, S. downsi, S. mexicanum, S. gonzalezi, S. (S.) sp. and S. (H.) sp.
Seasonal adult collections three times a month were carried out at four places and in
each place two collectors caught flies from human bait for two hours from 8: 30 in
the morning. Air temperature at each place at the collection time was 17-29 C.
The results listed six species, S. ochraceum, S. metallicum, S. callidum, S. downsi, S. (S.)
sp. and S. (H.) sp. Among these species collected, adults of S. ochraceum, S. metallicum
and S. callidum were highly anthropophilic. The results of 12-hour day time col-
lection of flies biting on human bodies and horses showed that S. ochraceum was
collected only from human bodies, but S. metallicum and S. callidum were collected
from both baits. S. ochraceum larvae were collected only in the northern part, where
there is a high endemicity of onchocerciasis according to the epidemiological survey.
The species was found only in small tributary streams, several meters long from
source to confluence with the primary river and prefers rapid water velocity, especially
at cascades or small water falls. S. ochraceum adults were collected in large numbers
in the northern part, but only rarely in the southern part. The adults were generally
collected more from the upper part of the human body. . metallicum larvae were
collected in a large number of sites of upper and middle rivers over the area. The
larvae and adults of this species have the widest distribution range and habitat
preference. The breeding site of S. callidum was similar to that of . ochraceum and
was more widespread than that species, and these adults were collected more in
the northern part than the southern part. All these results on the distributions
and blood feeding behaviors suggest that S. ochraceum is an important vector of
onchocerciasis.
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The maintenance of S. ochraceum adults in the laboratory was attempted for
biological and parasitological research of the disease. In conclusion, by using the
sugar meal from a wad of cotton soaked once in sugar solution and strongly squeezed,
the adults maintained individually in each small tube were kept alive in considerable
numbers for many days, during which periods the development of infective larvae of
Onchocerca volvulus was complete. Wild engorged adults of S. ochraceum attracted to
feed on onchocerciasis volunteers were collected and were kept in incubators at 20 C
and 25 C using the method mentioned above. At 25 C, first stage larvae of the
parasite were found in the thorax of flies three days after the ingestion, second stage
larvae in the thorax of flies six days and third stage larvae in head of flies eight days.
At 20 C, first stage larvae were found in the thorax, but no further developed larvae
were seen. For the purpose of finding the natural infection of flies with O. volvulus,
flies landing on volunteers were collected in the area. A total of 700 S. ochraceum,
1,134 S. metallicum and 109 S. callidum were examined and parous rates were 44.4,
40.0 and 53.2 per cent, respectively. The third stage larvae of O. volvulus were
found in head of four flies of only S. ochraceum.

The present studies mentioned above indicate that S. ochraceum is a very im-
portant species as a vector of the human onchocerciasis in the pilot area and §.
metallicum and S. callidum seem to have little possibility of transmitting the disease
and can perhaps be eliminated from the onchocerciasis control.

3-8 PROSPECT OF ONCHOCERCIASIS VECTOR
CONTROL IN GUATEMALA

Kazukr OcAaTA

Japan Environmental Sanitation Center

As a measure of onchocerciasis vector control, the larviciding has been princi-
pally adopted so far in the various areas of the world, although the aerial application
to adults have been conducted partially in Canada. However, there has been little
success except Simulium neavei control by McMahon (1957) in Kenya. Since 1974,
the onchocerciasis control programme is being carried out against S. damnosum in the
Volta River basin area of West Africa, being sponsored by WHO and United Nations
Development Programme. The larviciding by aerial application, which is a main
weapon, is obtaining a good results, suppressing successfully the population density
of S. damnosum adults in the endemic area.

In Guatemala, the small-scale field trial of vector control was once carried out
by Lea et al. (1955), treating with DDT to 1,500 small streams in the area of 80 mile
square of the main endemic area. But, the results seemed not to have succeeded
remarkably, suggesting that a difficulty of vector control in Guatemala is attributed
to the numerous small trickles and streams of S. ochraceum breeding places, which are
covered by dense vegetation canopy and are widespread in the rugged terrain. The
main objectives of Japan-Guatemala Onchocerciasis Control Project, launched in
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1976, was to study the feasibility of vector control in Guatemala. From the results
obtained up to date, it was realized that the main vector species to be controlled as
the target may be focused only on S. ochraceum. The mapping of breeding places of
S. ochraceum in the pilot area was almost accomplished, and the informations as to the
vector biology have been also collected comprehensively. In the present time, the
intended vector control in the pilot area seems to afford a promise of success. It is
assumed that of approximately 300 km? pilot area, the area, where the vector density
is high and the transmission may occur, is limited in the mountaneous area with alti-
tude between 700 m and 1,400 m. By means of combing every nook and corner on
foot, a number of breeding sites were mostly detected throughout the area, and it
was estimated that the number of water courses to be treated will be approximately
100 and the total length of them will be approximately 30 km. The facts indicate a
periodical ground application of insecticide will be possible actually.

The selection of active ingredient and formulation of insecticide, the determina-
tion of application method, interval and frequency, impact of insecticide to environ-
ment and population dynamics analysis are scheduled to be studied in 1978.



143

General presentation

26 ELECTRON MICROSCOPIC STUDIES OF MUSCLE
DAMAGE INDUCED BY MYONECROTIC FACTOR
ISOLATED FROM HABU-VENOM

TERUKI KaDOsaka aAND HirosHi CHINZEI

Department of Parasitology, Aichi Medical University

Myonecrotic factor (abbriviated MNF) isolated from Habu-venom by precipi-
tation with cold acetone can cause myolysis. In the present study the fine structure
of pathological changes induced by MNF in striated muscle was studied with the
electron microscopy.

Experimental mouse (ICR white mice, approximately 25 g body weight of male)
was injected intramuscularly in the lateral aspect of right posterior crural muscles
with 10z g of MNF dissolved in 0.1 m/ physiological saline. Mice were fixed by
perfusion of cold 19, glutaraldehyde at 30 minutes after injection of MNF, and
excised tissue was immediately fixed in cold 2.59%, glutaraldehyde for 2 hours, post-
fixed in cold 29, osmium tetroxide for 1.5 hours, and embedded in Epon 812. Thin
sections were double stained with uranyl acetate and lead citrate, and examined
under the Hitachi HU-12A electron microscope.

Results: In the present study it had been shown that there were three types of
pathological changes in the muscle fibers. 1) The typical striated appearance of the
myofibrils were sharply demarcated, except in those muscle fibers that showed partical
vacuolation. The sarcoplasmic reticulum was observed to be dilated, or rounded
vacuolation. It was found that there were dilated T-tubules as well as sarcoplasmic
reticulum in these regions. Some of the dilatated sarcoplasmic reticulum possessed
a few vesicles or myeloid figures. Mitochondria appeared relatively normal, although
only a few distorted mitochondria with normal cristae were in contact with large
vacuoles. 2) The Z-line was faint, and Z-line materials diffused I-band region, it
was difficult to distinguish between Z-line and I-band. However, H-band and
M-line kept their normal appearance in longitudinal sections of the myofibrils, and
loose myofilaments were present. As the degeneration of muscle fibers progressed,
it was found that the Z-line was faint and the H-band and M-line disappeared just
before the muscle fibers lysed completely. A large number of vacuoles of different
size, which were surrounded by double or more membranes, were oval or irregular
in shape. Most of vacuoles appeared empty, but some of them contained myeline
figures. Although the mitochondria became swollen, the inner and outer membranes
appeared relatively normal, and it was found that irregular cristae, which contained
many vesicles and fragments, exist in the swollen mitochondria. Therefore, rod-
shaped mitochondria in normal muscle fibers were not observed. 3) The typical
striation of muscle fibers was completely disappeared, and the myofilaments coalesced
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to form an amorphous mass of light and dark areas. The low areas of electron
density contained many vesicles which were surrounded by single membrane, and
swollen mitochondria, lysed and disruptived filaments. Mitochondria became
swollen, many vesicles and amorphous matrix were present in swollen mitochondria
without cristae. As the degeneration of muscle fibers progressed, the nucleus was
the last organelle to be effected by MNF, which showed pyknosis finally. Even
though cytoplasmic organelles became amorphous masses, the sarcolemma appeared
relatively normal, but only a few parts of sarcolemma disappeared. Although there
were marked pathological changes in muscle fibers, basement membranous structure
remained normal, and the cytoplasmic organelles of muscle fibers which flowed out of
the cytoplasma were not observed.

28 THE ANTIMYONECROTIC FACTOR RABBIT SERUM
AND ITS POTENCY

Hirosur CHiNzEI AND TERUKI KADOSAKA
Department of Parasitology, Aichi Medical University

Recently, the mortality from Habu-bite is tending to diminish with the improve-
ment in medical treatment and transportation in the Amami and Ryukyu islands,
however, the number of the patients suffered from severe sequelae (for example,
some motor disturbances, amputation of extremities and deformity) by Habu-bite
does not show a decrease even now.

We suppose that these cases were mainly caused by myonecrosis and the
myonecrotic factor (abbreviated MNF) could be isolated from Habu venom with
acetone. Some researchers think that it is impossible to protect myonecrosis induced
by snake-bites with serum therapy and we consider that the ineffective remedy is
due to the degree of immunogenicity of myonecrotic factors and the rapidity of their
action. 4

In the present study, the potency of anti MNF rabbit serum to MNF was meas-
ured with CPK method and compared with that of other Habu-antivenines.

Each rabbit (male, 3 kg) was immunized with Freund’s complete adjuvant
subcutaneously and 2.5 mg of it at the second week and after that four times a week.
0.05 m! of anti-MNF rabbit serum obtained in this way could neutralize 40 pg of
MNF on CPK method and it was found that the potency of this serum to MNF was
twice as high as that of Habu-antivenin used now in treatment, and that both the
neutralization of anti-HR-1 and anti-HR-2 horse serum (imparted from Habu
Research Division, Okinawa Prefectural Institute of Public Health) to MNF were
very low under the same method, though the titers of them were higher than that of
standard units in antihemorrhagic titer. On the other hand, the potency of anti
MNTF rabbit serum and Habu-antivenin to MNF in Habu venom were lower than
that of them to only MNF.

These experiments indicated that it was necessary to make higher potency of
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Habu-antivenin for the treatment of myonecrosis. The anti-MNF rabbit serum
used in this study was unpurified, therefore we suppose that purified anti-MNF horse
serum will be able to protect myonecrosis caused by Habu-bite more effectively.

36 A CASE OF DRACONTIASIS

Etsusai OkuMurAa! AND TSUNEJI ARAKI?

The 2nd Department of Internal Medicine, Osaka Medical College! and
Department of Parasitology, Nara Medical College?

The patient is a 23-year-old women living in Dimbokro, 200 km north-northwest
of Abidjan, the capital of cote d’Voire. She is the wife of a local chauffer (baolu
tribe), working for a nearby Japanese textile company. Her house is located along
a tributary of the Bandamar River, the border between northern part of tropical
rainfall forest and savannah forest areas (north latitude 7°). Rainy season is from
September to November.

In June, 1977, she began to feel pain in her right lower thigh, especially around
the joints when she walked. A few days later, the inner side of her right leg began
to swelling. Another couple of days later, blisters and vesicles were formed, and then
broken and ulcerated. In the beginning, diameter of the ulcer was 0.5 cm, but it
became day by day and increased to 1.5 cm. Then the pain became quite sharp
and her whole body felt fatigue and fever. Before long a white parasite appeared in
the ulcer. It took 28 hours to remove it.

The parasite was 32 cm long and 1.5 mm in diameter. The uterine cavity was
0.69 to 0.77 mm in length with 0.015 to 0.019 mm in width.

This disease is caused by a Nematode, Dracunculus medinesis. The intermediate
host is a cyclops. When it is eaten by man, the larva develops to adult worm in
8 to 12 months. This disease can be seen in East, West and Central Africa, from the
Arabian peninsula to the Indian subcontinent, and throughout the dry areas of the
South American tropical zone. Therefore, people who travels to these areas should
receive preventive vaccinations.
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38 CEREBROSPINAL FLUID MAGNESIUM LEVELS
IN DISEASES WITH BRAIN SYMPTOMS
IN GHANIAN CHILDREN

Satoru Tanumal, Susumu Isurvamal, Noriakr OHARAL
Y. Asmriri?, A. G. Boorene?, S. K. AbpJirZ,
G. S. Bacueyvie? anp G. R. E. SWANIKER?3
Department of Pediatrics, Fukushima Medical College, Japan!,

Department of Child Health, Ghana Medical School, Ghana? and
Department of Chemical Pathology, Ghana Medical School, Ghana®

From June, 1975 to December, 1976 plasma Mg concentration (abbreviated as

P-Mg), erythrocyte Mg concentration (E-Mg), cerebrospinal fluid Mg concentration
(C.S.F.-Mg), and acid-base balance of plasma and cerebrospinal fluid were studied
on 1,300 Ghanian children, who attended the out-patient’s clinic, or were in-patients
in the Department of Child Health in Ghana Medical School. Mg concentration
was determined by Schimazu atomic absorption spectrophotometer model AA-610S,
and acid-base balance was determined by Radiometer blood-gas analyzer model
BGA-3DMK2.

Results:

1.

Normal Mg concentration of Ghanian children
Specimens were classified into five groups as follows. A: 0—-%—% years, B: 1-

2% years, C: 374% years, D: 5—9}—; years, E: 10 years over.

(1) P-Mg: 1.794-0.14 mEq/L (222 cases)
Levels were higher in group A and lower in group D as compared to the
normal value. In group A P-Mg increased gradually to the normal value
by age three months, although it was lower in the newborn period.

(2) E-Mg: 4.2240.40 mEq/L (77 cases)
Both groups A and E were lower than the normal value.

(3) C.S.F.-Mg: 1.9740.41 mEq/L (90 cases)
There was no significant difference in all groups.

(4) (C.8.F.-Mg)/(P-Mg) ratio: 1.07040.231 (90 cases)
There was no significant difference in the ratio of C.S.F.-Mg to P-Mg,
collected together at the same time.

Normal pH of Ghanian children

(I) P-pH: 7.3584-0.028 (191 cases)

(2) C.S.F.-pH: 7.320-+0.053 (90 cases)

(3) (C.S.F.-pH)/(P-pH) ratio: 0.995+40.008 (90 cases)
There was no significant difference in all groups for three items mentioned
above.

Diseases which showed brain symptoms

These were divided into two groups as follows.
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Group A: Various meningitides (57 cases)

Group B: Various convulsive diseases such as febrile convulsion, epilepsy and
cerebral malaria (46 cases)

In each group, P-Mg, E-Mg, C.S.F.-Mg and acid-base balance were investi-
gated in the course of time.

(1)

(2)

(3)

P-Mg and E-Mg: There was no significant difference between the two
groups on the one hand and normal values on the other, but there was
inter-group variation.

C.S.F.-Mg and (C.S.F.-Mg)/(P-Mg) ratio: In both groups the values were
higher than the normal values. In group A the C.S.F.-Mg and this ratio
moved in parallel with brain symptoms, and returned to within the normal
range on convalescence.

P-pH: Group A had a tendency to be lower than the normal value but
group B was lower than normal value.

C.S.F.-pH and (C.S.F.—pH)/(P-pH) ratio: Here group B showed no sig-
nificant difference compared to the normal value. Group A values were
lower than the normal, changed in parallel with brain symptoms, and
returned to the normal range during convalescence.

The significance of these results are discussed.
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