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VTOHTREZ Y, FHOBMEERTE 5%,
BASERN I O [ & A JRAT HUEL I B AR A & IR
FHERFTFHOLDOP & S OBAMMBTE
w5, BEUMOERIE, BIFR, HAmE 8
BROEKREL LD Y MR I ITENES
KEDTHINET, BEOMMIILL DL Z EITHEM
BB 5,

I #FsEEM

1 BERCHIBESI B, REEEHRF
BRI
KE B OEREA - E - H4Eh)

KRR A v 2>+ THEICH LN S ERF M
HEMmoEEZRAY, JEHRBESKS (Dipyllobo-
thrium latum) OB H B L3 X i mbni:
BETH b, BHIBEET26ROBITIEAM
DHEERM TRV, ZO0RRIZMb-rOHEER
DVEE LTS L LIcBEZWELADNE N,
IRMAEERIT L 2 LRAMI, BEMLENI
HHES 59 EHEO € 2 3~ Bis (Cyanocobalamin:
Bi: E W30 WKHL FAER LB ENHANENL
T2, BEO B BRENEI L, ZoHEE

B

BEAKAIZ B RREZELTLOLEEIN TS,

—RIZERBOEDD THENFERTE, &3
7EER - HBREIETDH Y, ThiTH-TH
VB OFR - BB TFEINLH, AFROM
ZEW B BEROM LN T3 0 igE g (Ascaris
lumbricoides) FFiE (Fasciola hepatica) O A»T»h
b, 2O bERFHREAMOFKHE L % % wIaE:
BREIN TV L ORBREEEBCOFEDSL T
Hbo TITILHRHEASKED B R (2.3¢g/g
d.w. worm) X+ 2@ 4G8 (1.81g/g d.w.
worm) %+ EMO #EICEH VT EEAMD A
bhZa woRE LA LIATH L, HER,
B OHEBRITHITS B ORI « RBE, BE
T 5 BRFHRBERAMBLO i L OBE %



BWHEAIZTL2HMT, B 880 GvElftdAn
EB*EP L%k oTo Bi(beg/ml) %41 Ellison
7 #9% |T Penicillin G(1,000unit), Dihydrostrept-
mycin sulfate (100¢g), Nystatin (150unit) % i
ABERICEBELZDBTR, $E50ICBe D
BAASH L b, BRI O cobamide HBEH It
Bl (GERFEoMmE X Toohey and Barker
(1961) o JFik, wHEERIEENE X Clostridium te-
tanomorphum X Y O HiEEFE % F\»7- Brot and
Weissbach (1966) @ glutamate mutase I & -
7)o FoBEWITERIN-BRERIZ, WAB
TIEL AL ObN B EEEFR LT3 5 6-
dimethylbenzimidazolylcobamide &% 7 (DMBC)
IZ B4 % & glutamate mutase (254 2 Kk
BWEL, TRRCHTIREFEIRE LA EOH:
H%m L DMBC LRRAZLFBRETHD Z L s
Hodh bk, T-BIREBEHEL VR
B % ATP, Glutathione, E¥: RN % | /- E
Traliien, °°Co-Bis 28t KIGHK & Kite Lo
RISHE X Y BERMB 175 &, WOLITHER
DEFITHSEEA LD LN, ZOEMRERE
& U Clostridium @ glutamate mutase (23 L#
BEREMER LT, R DMBC idE#o glu-
tamate mutase (I3} LB REREZRI NI LS
BHOpITEN, AEERY? DMBC LE%5 2
LRI N —F Zam %13 %°Co-Bis # [0l
BERITMA, 28 L-BRGAPIHSEDE
FExHrLwd L HIERBESBEHEDS
FTHT LA LOMBRBHMELRT B 21K
W22 LxHRLTND, 22 CTHARETS
O, MHd free © By GEZRICERT 53
b b3, RRTF LS L Bu e MAT 54
HNERATNALENV) ZamBOWRETH D, L
MMEFE R HBO R 2L HETF
Bi: & #HITEA LT B 2L free b %57
Bi: #EM T2 2 ¢ BMbN T3, HEF B
HEBPBBED B BEUCHHEOEZHETHE T &
%2 5L, Bu OoFEWEFEICHET 5 Liomss
RUOMRE, FEMEERFRA MO KK EE
E325 ETROTRBUTHEEELbNE, D
WTHIREWDOR, FERBERNTOWMERESRD
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W& THAH5, Ddh BHEMEO FFE>H
Bi: #$8M L Cobamide WfE* 4R+ 52 L1
FTTIRBRTA, —F, BEHLI Y AFEEKOMES:
ML T endogeneous 124 b 2 @BEEIX, =
ELT, DMBC L3 # RIT+ 2 Adenyl
cobamide MR TH L L%, RWroERITL
VLM E %570 R UL endogeneous 1ZHHH
KHETLRBEBERIZONT, FMEREZHELMIZ
INTHhENY DMBC LIz BILHBIZEE-72
cobamide #iBETH %, i & §i i Adenyl
cobamide #BEH L ORREFRR SBHEZI N2
NERETH L, IROOFRIFLEREER
FEHRUEAMOKE %, cobamide BMEEESKIZEH
TAEENBKA L OPEE LN TEET Pk
MBEREET L0 LEZ LN S,

2 Y3517
KH FE UK E - B—RED

+ 7+ 37, Cooley’s anemia % 7-i3, Hurp
WBEME SPEN D05, BRI/, B
AUEAMCER ST ONLBIEHERTH 2, U
MR AT A MAERREZZ bR TnT,
HETRMPHEREZDE LD, JER, HET
VTRELRN MIBICEEEIZA LR, %R
EEOLLHRPIAHF LT IEHBH L E %
slte ZORALSFIL, malaria £ 5HE L —
BLTHD, malaria FHEEV 77 LOME
BELADDLDRLONTE Y, HENLSITHIZZ
EHBLNTWEV, c FOANES 0 vy RS
3972z v bITE, ¢,7,90, LU B i
500 X0 B IR 1 AOXIN BT 2 M,
el U rHEd 2EoXIE L BET4EOZN
ZNMAL L BEREFOXBR*Z I T, L
PLINLOBEREZTFOERBHZ, HEOR
EBBIUSUTEMRLTEH Y, BRBERIZ HbF
(@ 7:) BERDST oA, H£%6HHUKRK
HbA (@, 8,)=97%, HbA; (a3 0,)=2.5% & %
b HbF (02 70) H1%WikE%hs, #5% 17
BEO~NES v OMIITEBE, Zhbnz
ruey o—kigd, HbS AN ks s
PECVHEOENEEYRVWHEE 20, HEOH
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DERAS, BRI, 5288 X
NTw3, SERBEMHEEINE HITH-T, a,7,
0,8 DB/Y S ITHEHMONTwE, ZThEN
CEEE (BETFHERHEAK) LBER (~
FoELAK) BHb, (1) @ 45 & I T silent
carrier (¢™, a/a, @): AfAD ¢ FRIETOI D
1O By 7€ TEREFORAET, BH3HE
DIEHEL o HBEFTEE B2 RESIhTH
D, BidH bk, 7odAaT RO
WTH D EaHEAFRE B2 7.(Hb Bart’s
E3ny) AR (1~2%) Abnd, (2) @
+ 5% I TRER (™, a™/a, a): 2HOILE
%o PEEFTIEVO BERBEINLTVWS &
OPRATHBEEOEMER D 5D AT H b,
Bs (HbH) 3 A LNBLETHBA, ra [THAF
LR TD RS TMERAN T LIFIZE hdE
N2 THRBMBE P TIZIEN LEEn, & TRES
MTHE5~8%D vy HEIEIN 5, (3) HbHMF
(™, a™/a™, a): E¥% o B#IET1IEOL
T, BHEREREEERN, RATRDPEED
HMAA LN, BMEOBLRIKET . AFEH S
N, (4) ¢ O 7+ I 7TEEH (¢™, a™/a™,
a™):a YT To~er v YICHETH D,
O a PRALYEEINECOTIERL LT
BEINTVLICHEE, 6) Ay 7€ITH
FER (B™/B): 2f@D B SBETDS D 1 MEHSY
543 7THRETFOBET, HbA; 14~7% (EHE
TR$H2.5%) KHEML, EHIZX - Tid, HbF
LEREICHNT 5. 1HQOETE: 8 $#i8v% D
R1E3 27209 Hb I, 9~12g/dl LA fiZ#&
ETHHrH, MCH OET, HRMBHBERE, K
MERIER OB KE EOEMARD VBREENLY 7
I TIREMRHARRBAONS, 6) B %7+
I 7EER (B™/B™): 8 HEBETF2MIEY T €
ITRETFEETABAET, HbA (a; B:) 113
AEELNT, BRKEIE HbF (as 73) THD L
Moo 7 #idb B B~EENBHT2E%3~6
ARAEL VABAZERSEN S, RAITEETIE
TT2EHE V. WELI B ¥7 I TOREA
EZBTHD, (1) 0F7€I7T « heBEER (™)
0™y : HbA; (a3 0;) OELEBEL AbNEND

L3 L HbA; RAeWKD2.5% LWV BREOT- D0
MRERATBAEZ V. 04 53kIT « A7l
4Tk HbA; B#1.5%12HBA LT3, UL
BEZEDLNONLOBIZSLENESL Y 7+ I TOER
MThb, ZOMIZ, 2MOHOERAFREEITHM
HXha (68) 5w T7THdoH, EAWITE
BY5IT7 ERABITELTIV, Ttk
NVTORERZRRITLY, 0 b LU 8 HBET
@ deletion £\, 1 HOBMAEEZETFEREA 5
Hb Lepove 254 5 & I 7 O B ERER % 23
o e AL{HOBRKICH L MERIZETED
Hb Miyada % £1220WT 3 ERT<ETH 28
BETEHE LT, UELOBABEHOSRIET =
in vitro TIHEMAT+ 5 H R, BEMRFMBKE A
WTONES v E Y ERERVD Do MWIRAR MK
% isotope T 7~ L7z 7 I / B & #£IT incubate
L—E BT, o 8 B Mo EwEHE L <,
BROBEENAEALLIDOTH D, TNITLBE,
EHETE B/e kiR1.0TH LBy 7ITTH
WREMT0.2, BIERTO.4TH Do @ V523 T
THRABET ¢/8 LWIHETLCwS, 7317
DIZORERER, ~ErSneryAlEHETD
BEZFDNARBLEELLNDY, FRLEHEW
EREBERVLHRRINTVEW, L LEE
OWRIZLB L7 v ym-RNA OBDIETHERE
HTH s LT 2HBBIFHIRINL TS,

3 REMHHFBBRESEICONT
BEH  #E—BEF (EREKX - K - #4)

AT BRI EE (TE iE) OEIConWT
KOS AHDOEETH - e diEli TEREIK LT
7 1+ 7Y 7HITH 5 Diethylcarbamazine %3
HEeETHZE, 2 TEEOREDIZLEA LS
RARBICHT 20/ L T LML,
TEEHR7 4 7V TREDD 2 BHEARERIE
P LTHTAZ LI NDILE ST,
FH TERE#BHTLDIC74 7 ) TERE
FrEREE, FELTIbYSy b745)
ThREBREFVE LTBRLEL, KBEHF LT
AMmIkBERISTHEERE UIZER, 747
7RG HH 7 EITE T 19S5 A EICHUAEE 25



BL, 128% Tk 195 HikiT % F0ED 5
nizdt, ZOBKREIT TS HKIKBITT 52 &,
PUSHIROREAE 7 4 7 0 7O BRBRITE - e BEIC
MOTHBEINEZ EBFLHB LI, L LA
BB ET LT ME 5 1T Jghdicsa3 2 Hiiki
B LB Ad o7 72 TE HIZEHLET 2
Diethylcarbamazine 45, XM 74 5 Y 7IT
T LR EETLIRIIOR, ZOMBREREST
L LEMODTHLMILEA, zoztid TE
REQRE & DBE RO THEERD 2HMATH 2,
—7%, Field 123 Tt Beaver (1970) #3208 L
THERICESE, BREFRICEZERALVIAEL
FHMLTCTEEORRIIOED T, 745V TH
HEVRERATBRELCE 77 vy EVFO—EET
Eosino 15% LI L CHKEXEREETL24%
BEHLEZR a2 be—n [GRATE =5 Y 7 RAT
WOV Y vy FTHIRBOERELETLADED
TEREN 77 v 44T A% EIERAMITRR
HELTwEWZ LM LT, YT TOX Yy 2
BORETRBHOBEIZI b L M 2B
L7z TEEORBZERRY S 2d» T,

4 SRRk
R (BRERK - R4 - Al

Hemoglobin A (Hb-A) & Hb-S o {b3¥# %4

&3 beta chain ®64L® amino acid residue 7%,

Hb-A ¢k Glu TH b, Hb-S it Val ZE#
INTVBITTE%Rn, Hb-A @ beta chain T
PnT, 66L& 7H® Glu B3 (T electrostatic
repalsion 3 { 72 ITEKEE D cyclization 1242 b

i a5, Hb-S kv Tik, 8FH® Lys ep-

silon-NH, #® (+) charge & 7 fizo Glu 213k
35 (—) charge & THRIE N 5 BB K
ARV, 1 4L Val 12 6 fif Val 3 - interlock
N, ¥/ 240 His £ 441® Thr o< hy-
drogen bonding 2 & - T peptide chain @ cy-
clization 25 X 1 2 23¥1Z, Z @ peptide @ seg-
ment [d%&EINE, LiL 0C i hydro-
phobic bonds 12 & Y 5§ % 2 3#T deaggrega-
tion BiEL LELONSL, ZNLDRIAELFT
249 EBRERERBILOTHELE T, Hb-S
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O heterozygote &1k, A L S BEET O
T, Huisman O FBIZHE- € Hb-S 081+ 4T
- 720 high hydrostatic pressure ®# 3 hydro-
phobic bonding X4 hydrogen bonding I3 /%
LBEnwZ iR, ZLOoHAEETRINLTEDY,
Sickle Cell [Z2oWT3d, 50atm @ hydrostatic
pressure T unsickle 4%, —f&iz, BELLE
i, BB RBIZHL T, &Y volumi-
nous ¢, 4V*[d positive T& %, Hb-S @ volume
change #* R %7017, EEHH o & % high
pressure Cell ¢, turbidity (305nm #E) %
HEFTHZLEICL > TRERELHER L1z, R
& L, 50atm ¢, 4V* |E+400m! mole™!, 50~
150atm ¢ volume change #& b, 4V* i3
—500m/mole™ TH-tc, BENIGO 4H i
16Kcal mole™ ¢ % - 7z, Nalbandian {3 Sickle
Cell crisis DE#EICRE % invert sugar [TR L
THEAL, EBEORREEHTVWE. RER hy-
drogen bond breaking reagent & L-THIbHNT
WHIDTHEY, ZOMORBEEREAT S
HELCOWT Hb-S 0 BEMELBE L, &
ARZBUTRLZF 2 Xy PEAV, Ne ARXiE~NY

v &5 A T deoxygenate L, 305nm HETHE
ZUE LT FEBRZMIR 0.025M Bis-Tris buffer
pH7.0 A (80mM KCl #&H$) TIi-7z,

Cation % Na & L7z & % ® anion ® Hb-S %4
b 2 &M (Hb-S deaggregation series)
2 I>Br>NO; >Cl @ order ©% - 720 & @ order
{d Lyotropic series O T % Z & IZBRE N,

XEpED NaCl: KCl o B RITRIzTHE Y
gt s, K44+ ohd, Na 41401 b
more effective THo-72o 0z &id KCl &
sickling IZWHHETH 5 w5 Griggs H4h b U
Freedman EOH L F/F L %o X Nal |ZHb-S
@ deaggregation |Z%f L specific ion effect %75
348, i L KI 1% efficient Salt CidZ\vw. &3d
PMEMEI - FIRHL, BHEEED la 07
JEBIZTOWT, Hb-S 0@EERIIEH LI T8
455 L, Na>K>Rb>Cs 0T, BELHE
Lfzo TH# dIRLyotropic series OFTH 5, &
WRARMERAITIZER LARMER L » BT { Na 4
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A& &00, REMICK AT HEEXET 2
WEBHL L5 IEBbN L, £ LT Nal © Spe-
cific ion effect [ZDoWTHRE LTH % &, Nal i1
KI LK A2) —nBbUWTEKRKTZZ -0
KB LEWHERD Y, 2 Naldlglit w5y
VEEDEAEESED D, —Fa - FlRABRRE
Wigo —ERAITHENINBEoREEET 2,
IhbDZ b Nal JRIEE &0 HkED
YA TH o fibfs Sickle Cell Hizaz L =57
u—APBEFEIL VAR YBNT L&, Sickle Crisis
ZRLTHWLBZEICRATuL Fhrertb522
L, ERVBALT A E0BTRIZ, Hb-S 0Bk
DN TRIFERAENGBAET 20 TREDLH D

o Z @ Speculation X3 b KRR EE
Sickle Cell hemolyzate #5524 Z&IT+ 5 & EH
L% <{ %%, MilL dialyzate # back L CTRhif#
TLLEREVEEYIET, holée Hb-A Xk
WAHRMEREME > > O BREWE T EF I N
Hb-S Tz T3 &E L Ao D Hb-S BT
Wb ) 55 ERENEE Hb-S RS2
3DTHY, ZOIORARBELEBOLE—F AT
M N2, M EOKRAS Hb-S 0Bk,

DWTIREEFLE, Hb 2 FO—REEDRED
AL VELIERETIRE L, Cofactor DAFESS
LDEORICEDLN S, fi L'EbL Co-factor 1L

MHEERBHT LICE-> Thkn,
5 SREMSEAIMm
o i CRBOK » IR « X3%)

WEHE L= L— v THEEY 5 T 7 MO RHEIE
RExtg e LT19704 8 HITiT-» BB HE
Bt b LT, MHHEROAME - DEKE

%

1 NTEO7E=7RUBISELEICRET
3HE
mA KB (BRBEBEERE - WD

N7 #1212 phospholipase A % & s #5155 % B i
THRSOBEEL, ERE TR A HBEEC

F,

& ERBIREBEOBBIZOWTHELES L, HAAN
BTHIANVERENRAFTRT VY VRIBEOR
RXEBITHER, BT &L 5 BREHEEDIEhIFRH
LRIBICL YV ABOKRES AR LTS, Kk
F—BIMA, HARAETERZERIEEAELALN |
T, FRBOKIZ, (1) KE - BRSO KRS
A {, MINBHERIISTS (HhBR26%)
ThH5A, (2) FEFI2.5%ICHDNFRDEZHN
gbnsd, (3) TH - BE%LBERKOZH
4 3I—FRZITL 2 PREED R,
(5) WIMLIE « BB % EDRARB I R », k&
Thoteo EEBRERR & LTI, 1) MK~=
S VHRBREESE EDPREL, LK
FoHLEFEFHEME TR, 2) MAERER,
TATIY, TI)BEEIER, 3) ROKRE-
JVvTFEvELLME L - BEATEIREE A
HE L —HL,FiEEXPEVEEDE, 4 9
RoereFvrFan)resv7F=rRIZER
LY RRE L REREREN T R%ET 5, (6) eo-
sinophilia, 2 ¥ BT b b, —HAFEHEDE
B D HBre)-HBRERIEZNIE, 2) EA
BHNIHER AR THD2 L, 3) Ay
&, E2IVA B AEOMBRER OB
BYEAAEENS L E, REBEHI NS,
INHLOBR, YHAFERELICEVHEITALN
ZBERMMEAOIRE L TRE—IZHERED
FEMITY T RYSE, FEREEILLLEH
BISHE Z b, THITHERE R ORI b
mbsioLBbns, BAERAELTELT,
Vi, BEERABRAROY AW L LE# LT
HEHINDLRETH D,

mOR

5o FHIT LDsg, LDsg X5, LDsg x 10 ® 7" #l#H
THE L HRBE LR L U T EHERITH A
7 RME T HE LIIEEBRIT oW, hiE7T v =E
=T LmEREE e ER L, METVYE=TH
Conway @ microdiffusion #:, MmERNEHIL
Hoeflmyer-Fried iIEOKETER L7z, EBRR



DOMFE7T vE=TI1 0.1~0.3p¢g/ml TH Y, Mm
EERE L 80~120mg/dl T& - 7-o LDsy i
WMBOME T ve=7 X%k 3 KFE, 6%
%ﬁ%%b&ﬁ‘oto LDszS, LDszlO%ﬁaﬁ
BECIES304, 904 ICILiE T &~ € = T dicon-
trol ®3~5 Iz L, ZhIZKLCmE
BB X control OML/2ITHA LTz Bin7'H
MBI L BIEEBECIE, FEMBCH_OLET v
E=TOMMBERTED -7 L, mMEHRIEED
BEFIETMEIINf. L L, LDsox5 #HBE

WEEHN7THEOFTL2ERBLEOBMOMER

REOEBIIRAROELBD hb 0T N7 #
HEH#H0~180GLINIZ B Z 2 MET v E==TH
MOIEDTREH L LT 2002 -2 EL bR
5,121 protein—'>polypeptide—>oligopeptide—>
ammonia O I —ATH Y, fhd 2 — =L nucleic
acid—purine nucleotide % 7z!3 pyrimidine nu-
cleotide—purine nucleoside % 7213 pyrimidine
nucleoside—purine base (adenine) % 7212 pyri-
midine base (cytosine) ~ammonia T® %. &4
KA OBYWTHREEIELE, B ba vy
7, microsome SEO ERE O B, HIEED
&T, Ca HAEROBTHRIZE Wbl s, T
DERITL - T, "7HTIMHEBRIBYE QKT
5T e L,

2 NThFVAFOAHBETNICHITEIHR
20T
B T, Hih B, HE BA
CPHF - MR )

bihvbihig, BFEHERENT, "7 bFv 4
FOARBEREITY, FEV 4 FREERABS .
{, BMEVBRYELETLI L HEEAL, —K
FORZELTHE L, LdL, ~7HPOIZE
ABFERFE2 S HmOKEF4E HRL 264 24
REEAREY, Trey PTREL, b2y
NVTREAZEIBO LN, LT, ~7
FE VA FOREREIZ, ey FOHGKE
HERRIZTITEL, YV OWTIFARLLEYRD
2DTCTRENDEN) BEMEBRBROT IR
nNtnl, AEIRZDEITOVWTEH Lz, 37,

81

HPELEL PV 1 FOOMBRBRELER L,
fifzer®y FITHEST LI, FEVAFE
FRLUCAEHBL—ERRT 2 HEZOWTHRHL
el s, RORELEFRLANWCHESNEEE
ZBHEL VR FINILFETH LT L4457,
FThbb, BRESHOFETE 2 GHEHHEEIC
B %D, AERRIGHROBEE S KE L, MM
DBREIPNZL, POERBEOLWFETHSLZ
LUHEPD bR, TOXY AFETLZONIZ
FVAFDELEY FOMME, TRODFF VA
FEYIT4BERET 3 EES Lo HRL (T
T HPUA M L /R THEANTY, HEOMIICE
EOMBEGSEADL LN, 20l Ehb, AK
BERAANT V4 FOBELHHET LB, =
NEY FTEFEVAL FOAMmEMETRITRN L
%25,

3 NTEDOHRIEEF OB
A 5L (K« BRI - BES)

BWEBETONTITL BHHEZ, FH H300A
IZH R, Zo#8%ilzuBiyw, EEE%so
BBIEHS A DN, TNBRIKERPTOHEIEITE
BT a2Hl2nd) Tths (RACHGRIH
1%). COHBIEEN7 I L 5 HIMITET NV
RE, HRMEO “RBETERINLIOL
LC, BRRTFOFEXBRETIELT IS E
T, HERAATHEL VBOEWERRTF A
HTE%L, HEERTONEERA, MR
HRRKETI969E BREFO BiEEHH N 7 H H %
0.15M NaCl i 1 %E# & L, ThIZEBDOET
€ b rEMLT, —20C, 4BRME L T & D
(8,000G, —10C,104) L, ZoLBERBEBUAT
L rE RBREBEEOZEIIMLZ, —K—-20C T
BEH#%, #E.O (13,700G, —10C, 304) Z b
W% 0.15M NaCl T L, B4 F v KRTER
e, BiEwE, % 1g »H# 150mg B HN i
ZORBLLUT MNF & #4) £250¢g/mliC &R,
20 0.Iml #=v =z (&, 18~20g) KEBIZH:
L CREMITGRETR R L, Hikki1aT
BEVCER DA b, 304 CREEE L HAmIT
Y, 3A®RICIEHEIELVHEICHERTE L,
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EEBTE L TCHOFTRABZD O A T, %k
¥, MNF dM#BLHE L LiciiuEchms h,
pH 6.0 Ti#t: (95C, 1040), FuFF>—¥iE
HiE i, V- rBLKIKE (Pevikon-870) T3
SEE %D, BHEBEMTIIHERERES 2H
oo UbkoB v An7HEBL Y HOER*E S
%\ MNF %48, REMBRENIC HEEY
T HEHBSER I, V- rBKTO 3 HEHMA
ATRELES, ThofEOBEBELRIPT
»5o

4 A FEHTZBREREDOHR
Rt FHE (HAYEBEF B
AW ¥ (BEK-EK-RH)

4 Y FIRET 2 ERBRESITIAHATS 5 035 1
2HADBHLCL TS EHEIN TS, bhvb
NRXHBEFERREORMA %S 1T, 19724104
HOLR2AD2 AL Y FREELTHESXTT-
Tro 4 ¥V FIZ 1) 5 HIRIE RO D 2 BIED
BEHRABTA Y Far s, AVFET=HY, 5
NI FYNERPTFRIFYNETH D,
L LFEA EOBFIZOWTHBOENBEI N
TVEVOBERTH 5, £ ThbhidEE
DB EERP LB 2 BEFEROENLLES
ERMT LR EEITRET 5 HREERICE 2
LDBKBATH B, Fver?H)~CTR
ZHEI~6 B THRDODITHTET LM IS 5,
BRIZEEE 4 BOREITHT 2 2l EHE -
LINTWB AL, PRREREIC R LT A TIRRE,
BRI L TRALBBSHO N THEREL T
Wb, L LREBFORCEELZNEOERFEL
ZUHTRATCLTWEHRSL, 27 7FIIxT
LFHi VA FOLBERSBKRS N,

5 WMATSU7?
HH R, WHE K
(FEK K ZHFD
R i, P &
(FEK - K« FhEH)

bUREICE T~ 7Y TE, EEEBAKRITED
BicEn, B2 28MICH 5,

Re3A=7 ) 7O0—~FleRBRL7cDOTED
BELHRET 3, BEASBZTOBH T, BMERA
MEattttH, 1 VFAYTRHLRREDY v v/
MHFICHEL, 1BMBICRARURLYE
T3, LAMTREHRLL, 130%, BoEEEHY
) BRRBELRLL, RKEMF 2V RBOK
R, 3H#E~FVTLHBHELL, ARBROEAD
Rz, E#ge, AmEERELL, kA 110,
BRI, Bk, BFIE 1 #iefla, HEEH Y, B
@A+, ABRBOELZZBREHRRLIR, RKREA
(+), FRMEk3667F, HMMERESE, 100, 4% CHEK
#mi%, FisEwEc, CCF ), BEH6.5
g/dl, v 72 7y » 20.8%, IgA300mg/dl, IgG
1,700mg/d/, IgM 170mg/d/, %EEXRIKEIT,
FrreF) roBVEY, IEZEHKIE CRPS
+,7 — a2 (), HiFEBKRE T, /MMEE6.77,
i, BENERELZL, ooy VEHE,
19.6%, FwuYFEFRI35%, SHEA=Z YT L
ZW%k, EbllF=—R Lo roftlliks,
BE 14g, B5nTH A4 2 b v oRE%2# 1 :EEE
I, RBREEIEL LD, HERRUHAM D HEFS
N, BARERATS - 48, K4E8 H20H, #H
REL V3 A ARRIC, BEBEERIELES
WERREEERL, KEMBEKRAEICT, BE3H
=35 ) 7TOREERY, MEOEEERE *
Z—3t7uunxrofREEETY, RBELE
XE DTRBEBBERTH D, AFEFTHE, 3H
B~ 5 )7 OREEEL, o2 LTeY, R
MuRhnd, EEOET, BREELLTWS
EVSERTHOLTHA<S ) 7 OMNENLE
LEL2D, £, BBIZOWTRE=7 ) THEIT
RERBTES, TV ROBREBELLND,

6 MABERFRISUTICDONT
BEB—E CREEE « Ao NED
WA A, X% Bz, E% 9
wiE B4 CRERE - BHER)
mHE M, MR M, afEav=
(RERBE » B KR E)

2FBTRE T2 VA2 ABE, FHE
& L€, Sulfamonomethoxine 500mg %, # 2



JRA, REIC= 5 ) 7HER%ZE L, Sulfamono-
methoxine 500mg + Pyrimethamine 50mg % R,
RE®%2EIC O MEREITT, <7 ) THR
fatk, RE®IA4EEETFPHERM, L13IT,
RE®2H AT, B8 TH, REEELRD, ¥
RABE, 248, SHEEHZRY, KHMHKE
EHnT, =7 ) THB*AOREERB. AR
BHRBEXR TR D 54 Babinski FHIPHE SR
Y. KiBMm##E ¢ RBC 281x10*/cmm Hb
- 9,0g/dl Parasitemia 41,3x10*/cmm & Normo-
cytic normochromic anemia R ¥, HiEE O &L
B2 ) TRBEZED L, X, BHIIE T L=
) 7 &Ye d & T b 5 oChloroquine (Base) 600mg
B (¢ Sulformethoxine 1,000mg+ pyrimethamine
50mg BV v 7 THIEX HIT 6 Kf§#IC Chlo-
roquine (Base) 300mg O L, HEEMAE
24B ¢, B854 TN parasitemia 3,
19.5%10*/cmm E®Y. S7THE®EITIE B~
5 TRREEZELITHEE, TEMRMEL190H
BITHR, Efid 6 BRI MEOMBELRL,
290 B{Zid RBC 335x 10*/cmm Hb 12,0g/dl &
AR BEET 5. Mo CRP, LDH o&FEl b,
X, DERZEGS ST 0 LR, WBLUROOE
KIEROBUFLHIT, BARKEEFEIND, =7
Y7 ICRBEABIKE, BUTHILAVWRITER
THEY, FEFEITEETH S,

7T ZREFCEDIRMHERFRTIUTO—H
)
BHEEBR— (RERBE » AAWARD
FliE, XE Wz, EF 9
Fh (REWRE - @S ERD
mfE O MR M, SrfEs vz
EX, NE
CRER B « B RN E)
e HEi
(CREFRBE « BFHD

X FHIR, EHE, WMMEREL, MAREHR

nsa #z,

~5 ) THEE2 EMAS. K2 AMECETR

FERERL, 83 A%kICTEL, B8, MRS
e, BHBER LR 5, Rk 6 HEHITMKRKRE
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IZT= 7 ) THRERD, Kpekbe, ABRREED
BMERH5, BHFERRBICH D, KELKE
2T, Plasmodium falciparum 4,230/cmm%* 30 ,
RBC 423 x10*/emm Hb 12,8g/dl WBC 14, 300
/emm TH -7z. BlEE 12, Chloroquine (Base)
600 mg B 1~, Sulformethoxine 1,000mg+ Pyri-
methamine 50mg *BE YV v FICTHKET 53
1 RO EL, % TREERS, Dvy
F= VIR CHBPRHEL LD LEBED 5, M
FE 100/60mmHg, & =38 #irF0R T I CTH# 2 B
BIELIND, HEBAFRCE, BHRRKIE
B LMEZHD(3300)% L4 L TRRYEN
(2380, K, AL D 5 I PRI S RMEAS 1T, /N
MEZR0 5, BERKT, HEEETL, 31
MR TR, RMEM= 5 Y 7REREF4E RS
b, ITKERE, MIFHGY o egica s
Nod, X, =7 ) TRRLEEILZGWBAON
B0, RRCTIRAF ) v oo, ORI FE A%
Hohb, BEOS X< HREBMI, B, v <M
WWEWNTDH - Tco MENSFMERS, M, M, v >~
S)ff, O, FE, Btica b, W, KERE
JHHOHMTRINAEY = — 2 A MEHKICL 2
& Anopheles Bid, EBE LTV L LEDHETH D,

8 BAREROS5ESL
£H OEXR, fFu FEE ERX Y
e R, HE Xt
(BIBFK « B4R « WED
HZ(BBK « BAFED B
B
(BEBXK « B3RP v 4 v R)

HEOLRBRERBR LT V78, ZH#E#<3)
TOE1PARVBRH#R~ 7 ) TO3HRESHAON
WL BABEROBKER, ZW, RELLOD
BEEHEL, BLRERPTAHEREHIN
TWAIBARTR~ ) TEMNEEHL, T2
W EORMESIZ oW TR LIT- 70, EEML. 22
¥, B, &£ W12 AMEEA, AV F2VT %
RITL, RmE2A8%, =8, BESEZLETERE
L Ckpe, CF-test {ZX b subtype Il o5 > 7
BLBW Ui, REM 2. 36F, 5B, XWEE, =

s
g3
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HB~<Z)T7H, 7410357 VBIRES
Ao HELRE2 » Hik, E8E % tertian
type O#M % 2 | THK L7z. Fansidar, Prima-
quine DHATHEBLSBEI THRRIA DR W,
ER 3. 27F, B, MR, 77 VH, hr—-v
WEPICRAEL, REEBRGEH~5 )T L2MHX
Nizo AMZIZ Sulfamethopyrazine 2 2g % #
B L7:&Z A% L Schizont & KHiifs &4k
L 72 %%, Gametocyte 3% % L 72 7z Chloroquine
FEMLEZARRIBEHAL L, fEM4. 45
¥, B, &8, 779h, F-F+LVRE 25
B#IT R Lic 8458~ 7 ) TIER T, Chloro-
quine RETHE LT, M5, 44F, B, &4
H, Efl4 LEBT—-F L YRE 118%E8,

TH, BHMEE, JonAkLoERERLEA
IR DOLENTARE, RAWHEITHHITHELT LTz, JE
BMBEEREZERL EREHH~5 ) TOFE
#RR L7z ZFITH ring form R MEKD18.6
BITHEL Tnicfs, KA Schizont 4%
BHBR L7z, RERBIBAIN-BHH#< 5
T84 (X#kHl 44, HRH4H) TOoWTHD
&, ARBRICAFEE L 2 I Nicd 0 EI1 I
TES, BV THATHITTUBoKREREREDbN
TEY, FEOBLMOEEZ 2RBL w5, i
S>THRCHSFAD ) H 4 PITRIEFIZL L FlES
NTnin, XETHAER TR Twb Y bRt~ 5
VTOBEREL, 5 b 2P THRIELHEIR,Urea-
N k5%, EMERELRLEO BAR2:2Bb¥ ok
E%%Ltyﬁﬁﬁﬁfhﬁﬂﬁﬁﬁ,&@Eﬁ
%, MFERELS Albumin OEHE, ¢ SEO
&fE, LDH o ER A LB LN DA, K
#MiTy 1% LDH o SR AEICHEMN 2R T,
TOZHMERPREBFIIONVT2, 30ER
T > 70

9 Dumai #X (Sumatra) B ADTSU 7
B XY 6-6-PD RUFEZOHhICRET ZHE
Bk =Z=% BER 1)
GRK « ERIF « BIFRE%E)

197342 H X Y8 AKECR< } 5 ® Dumai
ZhEEZEMIZ N THRIBAI DWW T IKEE

MEMEEIT -7 AHITILEH2E, E£M%LE
U EHREIEES 31~32C, BRIk 24~5C 0EE
HWHET, WRRAEPT 7o Tnkizd AFY
100mm H#ETH -7 =3 ) 7t Dumai THH
DBRE24 AT A= 7 ) TERERENRA DD 5 T,
TAED Poovivaxr TH-o12o Sakai KLU
Bugisat FE oM TE, 97TAH6 A (P.v.,4A;
PLINPm 1A) =53 )7HEBE%: 42007,
RHBONMIHEAARZI=F ) THLOD -T2
DTZOMBITHE =7V TOHRERER 230
LELZDND, 743 ) 7TRAFORMTD 2 <
B. malayi #52 ANiTH29 - Twnb, G-6-PD &
THElE Sigma tt® G-6-PD ##& [ kit ZHwW<C
Lb~iz, BEMICL 28BHEOZ oo ERm
BEZERELY Hh BIUS U CESITHE LT
BE L7, 1IOADBRETREEIZ4 A 3.7%)
CHhohofee TOBMFRIFIARALETITSEL
D&V, Y% YITAVAIRBEST LY A KTII
ARSI ACRTCEEA VT, hiAREHEI N
INABOERTDH 210 RAENFEEN Y23
NT—ROR= FFALVIBAHEETCREES
ATEIRE-TcodpdANE . RiTbhbh
RBHHRMBFEROFBRMBIECHE Y - T
Wit O TCHENFERIEAH2LA, RIIRHH
10AIRD> & AR, HERER, Y v SROE¥ T
Bl EORFROVWTATMBICAEDE L A
LD %P oT. PILRFBERIZOWTEHEOME
R ZFN6451£85,470+101/ 4l & % - Tn B,
ThEbLLBEMBO AR —BRITEHFBRERE 2R3 4
FNEEEANFERBRPEOFEL T TRAAETE
%N,

10 Z4UEY, XSDOUBOEVYFTLAA
BETKRELIZZS Y TICDNT
1. BERBETODVWTOBEFNALR
HH W, W BR, BEX HBA
hn E= g8 —E
(BHK « #8037 EH)

197341 A17H~2 A48T, 74 ) ¥,

N7y YEDOA TS NAREYF LT, =3

) TORELBEOHBICHF Lz, ZoHME



OEFEORAER, TIHFEORPL LB L TKE
Zhrote ZORREK, UTOEHTHE, (1
FAEHMBOBRBERAER, BEERLEYRE, |
AB581 8 H235240.4%TH - T, TDH H95.7
B1L, BEATH -7, BERENEh-TOH,
TGy e ZFRINNY g3 87.8%, A4 VT
+ Y RT73.8%, NVF 47 57 FELABT, W
ny, =77 vofilbidanzim Ly
WTHb, 2T LEBEOEwE Y77 v L
HoBREHRER, 10~30%TH-72, (2) 1H0
1YY oBEFHEELIT11.7TA, 2H7.8A, F
B1H9.8AT, ZNEMAFELIHEHBHIBNLETY
1~2ATHLDLL, DRKREZ W, —KRITFHEM
HFICBEOHMB AL B, 40 JH4ES8H
»H12A%cHA 100mm Y EOFHE- 20T
L, 1HAMFRAMK4 A, &3 FHE 9mm &4
%, =7V THRETHFRATH -7, 3) BH
DOERE, BBBEBMNIIEZL, BE082.4% %

HHTnD, FE29.4%, HHREHGR25.3%0%

NIZOE, BRI 7% TH-Tc. R L UH
W, BEETHRL23088E, BMLlk-T
Wb, 4) EVYF7LVIRRTIELHNOHIC, B
BB, LI ZEONTHRL= 7 Y 7S
DY ENABBNZ L4, BERKREO—~HTD
2EELZDND, ThO1ELUNOHZTI57.4%
i, T TRav=—-RW{T~7 ) TEEE:23-T
By, 0EVIOTHES~6EIoTclnd,
(5B) BEREOZP-TIIF Y b e 2 FRNY
Vav, AAVFFUVRATOREICLDBE, A
DELRBERI - TE D, BREAL TV,
L LEARBIBIR/NS Wiz, FRERITZ X
NOIBERENLITHD, FFD< T ) THOD
AL, BEICEL, T0LERATTR, &
BIbEVARBI - ERE LR,

11 74UEY, XSOUVEBDEVFITLEA
BETKRELETSYZICDONT
2. BB OEREICEYT L HEE
W B, PR BK, BE BA
=H W, o =
(RIGK « BIFED)
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HEBIZI973E 1 B L 2 AlZHhi3 T, =3 Y
TORBEPBRONIC7 4 V) ELDNRFT7 VB
EVv77VINARETCZERBEOBELLZ %\,
TEOBREMAEHE Tz, (1) 19724 1% #ny %5
DERARL BA OFREHBBIAE I N EHIZ KB
B %o e BEHERB LN DN D KT L RE
L, NHZHATRET A ZOETEEL=F Y
TIEHI & SN T3 Anopheles minimus fla-
virostris QY RBTERBOINMNITEHIRESZ N
7o (2) HEXEF18:00 & h HH5:00F TR %I
L7z BB ICEA L2807 2 ATHERE200 3
WhETHREL, /108, 2,228 @AO <&
FheH’izo ENLOR, An. philippinensis A3
TA3MEAETHRIZ L, IRWT An. vagus vagus 594,
An. peditaeniatus 444, An. tessellatus 247, An.
min. flav. 150f@KTHIZDED An. kochi, An.
ludlowae, An. subpictus, An. manalangi, An.
vagus limosus BEFET N Tni, 3) =577 L
WO 3 AT CAETIBEAKAAC AR ZI-IZ L1
NAFovTavyyvariisIknl1,600 fltk
DO X FH TR LIBZT 0PN 1,589 ik (99
%) 5 An. min. flav. TOTFhOETIHRIE
o To AEIEHE L REFICRIMES R S N
LTEEREPICRED -2 8RO, 20D
¥ D An. balabacensis balabacensis, An. macula-
tus, An. philip. An. vagus, An. peditaeniatus 938
INTni, (4 BEOREVFICHAN a2
>V IR IARE (96 5 A6 IZBIEEh,
L TCEETHHNAMOBRFEINI = v ren
YATHRLEEL TS, ZOWMTOEFBIAE
BN TEACZRINIERETEL{E LD
o, —HBEOMAYSABTABRLY 24:00
TRBOBCH LT 2H 2 RBETHREL, 56
KD An. min. flav. %fBi-hsh, 2340 L
T, BROBEICHILT 2 RBRARENKLD
60cm YU FDENFRTH » 7o

12 23V 7FHARICAET 2MAHR
Rk Bk, BA O MA, EH 0 ®
o E= EEs
(BBK « #HEW)
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740y, X537 UYBOA 7S NARER
BE%Z<7 ) TREMELTHON TN, 1971
1AL Y BETAOHIC, 108MH, #E1EHD
TFHEOWNMEE 2 S L E3IC, #ulKIML T=
FITHRBOBEEEBRE Ui, HRARR LA
ZIAT, ThOERIEAICALY FETO6H
Thaoteo ACHRBIBICREREYE 4, ho#
EBIIRZNZRUTOMEBEELHEM L7z, B
B, sulfamethoxypyrazine 500mg; C#, sulfamet-
hoxypyrazine 500mg + pyrimethamine 25mg; DEf,
sulformethoxine 500mg; E #, sulformethoxine
500mg + pyrimethamine 25mg; F #, pyrime-
thamine 25mg. ABL LR Z OPET 12, D~
415AH26 A (6.3%) ITHBERE L7z48, B &
D TR BHEERN LR, ©2,032A% 29A
(1.4%) TR L7zIiTIk: b, &L LTPHA
WO MRE BTl BLb T, BEHTIEB
B,19%:C#, 05% :;D#, 1.0%;E &,
0.7% ; F &, 3. 1% DOBHETH - 72, FHhms|
TH=ZAHFROBRLBGE) BBEFAFTEROZN
(19%LEboico MARFRIBRELZD -7,
ki, BEBRPOFHABREELT -RICFERESD
%4, TORBHLOBRBEREFLDLZLELH
WHEEICW AT, VEZEDL IIHRBNAEEY
ZONRELARD - Tco SEAARERHOBHR
UZDRBEZ2VWTHMRKROKRMERT IOTSH
2, —RICEAINE~F I TTHAREO D
D, WO LFERWTHTRAL, HENTH
b5 RARFEIAHE L CRBATONLZ 0TS
58, KEERLO—WMEWELIIDOTHA I,

13 BARAREZDOEEICONTO—E%
ME BA (B - E - BB

DVREDOAERABERAIEERELBY LT
EFERIZOWTH, HEAERIEBEONTVWE
WESIZRBbND, HER, HERERKITOHR
=¥ (F1H, 1972) BT, BERMITE
S TREINIDIEDODATHANEZEREML,
CNERBITHRONIEREZRET I LITL
b, BEBOEFORPOFEEHLMLITL LS
ERBILDOT, TORETHRET L, BReT

KEhid, FERBE 22784 2hn (LT
EED) DEHBZNEE, BTOHEMREDORT
REMIZLPIFMLLIED, BREKLORML 2
WMRELL, vAArROEBRBTERZBEORIIE
{ kb, —7, BARKROBHERZ, (1 BT
REALE, (2 MBAD»LRMS 28R KU
3) MMENI ABRETL2HEREDO I DOMBOHK
ELTRLEBILEELOND, FFBEOBDOHR
HEBRLAARREEREOMEB*EBROEN T
BWTHB%R LT, (BBBROBERERWZOR
19654F LI #19724F % ©, REQB O T4 B & ik
LBIEIZHELVEAENZINTVENLTH
50) ZOME, WHOBITIE B THHEEN
Bobid, Hb, HOREEREZWE, 5T
ERTELZESZE, BAREBRFZFOFHEERN
BN LEHREINTDOITT, ROREBLLEZ
NN EBRERIEECELBRELT L ENS
BRZE{#EDbNEd T 5T, RidoR
HEHBEO I D0EROFT, (1) OEBTTEEX
WEOBPIZGT, BEOREROBLY £3iMT
DT ENARTH D, (2) OBAB A HRINT 2
BRE, ABBLLBMEINEZNWIRETLI L
WKEY/NELARD, 272(3) ORI Nl AbsH
FET LR, BARVALAREIZE - T/HEL
EDH, THOWEEOHARLORBRDITE
L7c&Blix, febisdbotb LT EznBRE %
AOTRE»-TLHICBbNS,

14 EFECHIT B AEMRENTORBRER(
ST .
kX F (EREPD

BE, BRBRRENEL AT 2T A4 = h OB
PBELL, TNVHKETOET2ENTNnEE
BLBbLNL, 02X ETHhA =h ORI,
BERBOERLBBRAOIZI L LIZHERTD
S LDORMBITONTHNG, Thbh, EHED
FEREFTH ZRKBOERILNES, KERH
WORMEMITL > T, $FFL, FOWHERE #HOE
L L OHiIABENER LT, 2hbidkEdLb
BHICb7 588K AL LT, KB EORA
B LTAMEIR LTz, MEUFE 2 HLET S



KA OB, SEHBICL KEHOERIIRE
BIROHWICE LILHEY O I, T2, BERK
Mok, ThbbERBREOBRERERRO
TR HBEEREOBKEEEHIZRED, REABOY
Bk EEsm L, HoRERESYIT Hh,
BRBABARISORINICEEARLEPT T, B
OKEERELAREICL, #ELT, 214307
I EBEAHTL2OHRED T B, FL
T, WIEEMTH Y, WoFTBERMmMETIH LK
DEZBFHE L, HEHEERETNLIRT, 4 b
F7y FOEETOMA % L RMAB BB
ThLlw, HABRFHOBYEDE ST, BHOR
Mmizk 28 &, BROEREAN T Tw 2,
Tho KR, BREE SHEELEw-T,
REREREENLODITHED DN BEDR
RILOBERBZNENMEE - C, BT LTaH
ATA4ZHhOBYEEE, HRERITOKTED
b L7 ThREavnhiELbNS,

15 ZRBRECHIT D RIPBEKZOBH

VEY - B (FoF - Fad)
wAR BRE, ME &HiA

(R PHEZEWR)
AT K (BAFERTFHS)

HEHERTPHABRES THIR - L EEH/NE
K100 KO MBFI4LE L Y A6 FEIT 725 6 FEHO
FERNFERIIBHER L Ao BHR L R,
INEBRL BN~y MEHAOKEBLEZ O
B ER % L b~_7c, EReiIas A N 5 R i3 B
FWBO—FEE/ICED, BITF/ -+ MEOH
B, BEZ LD L CTHM46EIIZHBAED
40%, BTROI0OBBE S~V P EEoT, L
P LT =V FEROEMBIE4~43FEHEH T
FOBMIALL TS, B—k v FREATEES
W=l DT EPEL, EaTHFE -V MR
R#ELE V., F¥—t v FEOUTE O A RS
0.2% UTOB/AIR2HEL EF e —+ > b o kit
LBV, 20L& ZRETCHFERBRIEL LT
bl &, EFHNRROEHEHT,
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16 HBRICHITIFLEHRRAE, BHCrAY
#|R(CDINT
M4 #Fwl,

xeE B,

ME HAR, AE HH
Gl I
(HFEX - K - EE#)
W B
HFEKR « K « —HWED
+H H EME W

W®E E,
-3 I N
LR35

(HFEKX « & » BEH2)

EIDOABRFEESB L LTHEHIN TV S
v r#hit, Gordon (1922) PRIk, 75 o8
HERBRIZINTE A, Biocca (1951) 3 X U8
B (1965, 1971) OFFEICL > CHETH S 2
EORERINT, BEATIALIUCEMH L7 5
InBRERHB LI EVS = ZOo8END D,
INLEEDbLVWEINTWE, YHEF 119684
LERBARIZR T 24 v v os AR YT
WTENELD, INTTHZEL IVEBEKRE
DRIPHLEA v VERELNE LA, BREW,
HHREMT, BREFMET, SmBEPNTTZ
LTHATOR» b4 v vr@imerAHX 2o
Too ZZTHRET AGRENBOMBARLE, AHE
FPLUBEBREPNT A v v WBoSHALE %
FHWLE LAREXTT- . TN FNOMAE TS,
7, WWHORZHBL THAXLL LT H, Kéghis
REEO1HZRL, MHITEZRELEL Twi
B3, 4 v IBITCEE L7158 1 B
T, L3 bEEE (1, 1) LTnkicd
Ehdol, REEBREKE (1941) BEERVCK
(BEEW 2 b7 5 oafd (O ®%EN
(1961) F x4 vy LETIE) 2RBLRZEZ
ATHHH, AEORABETRI YV BEITENEH
BORPOLIRBTZEHBTE R o RNT
HERBHMOZEMEDXME - ARV ERSS
KowThE Bk, Bk £)zFrrF
2= 7HERE) FEBLLEZ A, HE: 0%,
1 14.7% (7 A Y AR, Wk :59%% L
TEBRR:29%ThHY, TREED XRER
RiZowtzrayF5—710%E (FHER) T
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X 2R EERIT -7 & T 523.6% 0 HIIG MR
ThHDI Wb oTe, - TINHLOMKH,
MP%E)OFEROBESADNLIDEEDN
5o AR, HESOMBX EREBOERTH
Hamehhl LcRBIGEE 21T - 7o, BERE
RKELIUBREHBERELZ L BT,

17 #llcHl B REEAEOES (B35
OWE #E, NEHAK
(EFHEK - B ~ B ok 52)
INE BT, BE BK
EREK » B - R

wn #— EREK-E-ARD
"E R (B2 R B
HEAZE

(IR ST H B B » PED

Brd, @ELHT, MPEAEONEBERO
Bt ERAL, ZoBHRLBRHINBEROR
B, RUTBERIGERL S A BoB¥H&x
LT&7%, B—8WTR, MEREROMBTH S
BREBOKE®, £ 8, MEXBaIv¥T
OREERE L, BIZRT 5, WEEEEO
BoBRHBL, ABOHBITHE, HEEBICHN
TA BLNASIEERTH Y, MEBEB2¥1l
TR, ABRESFELRHBTH ST LML,
FEFBHSIM TS 2K BMBITED b EWE
THE L. A0, wEASEAELEBOH
BT 2EhEETREONRIIML A B
AEEABONGETEICHF L ER Lo, B
ONIKRERET 5. AFE4AMB2 T O/N
FH228%, TATEHBERTO/NEA 151
2 L WEARTNEA 1004, REEO/NEAN £,
X8HIZRHEBMED/NEETBALRAEOMNRE L
Lico WHERRKOERBUTIE, HEHELRAV, W
HREREYBEAL, BEY ) A5 VAD OFR
BEICEMEE Lo Pike 0T, HEL,
BOWBRERERIL, ABIKOWwTR, TEE
BT - TN BT -1, BEIEMITDE
ZREREEOAEICI v METR, BHEFEORKR
HBERELITHL, BEAIEL, Lrd A#
FERBOMHEFHTAH DL E, 128 L1185

RTrHBHED LN, TBhEEELEHE
DETHLT EBHALPITE-T20 X A B 148
DA, HENIHFEL, Lirdavw, F
TR, FERHUCEINTVIELLA5%OM
BMTER DRI N D, METR ) =78, B
BEEICKE LS BREINTHD, HELBICDH
oo T, REREEVSHREET 2E05HH L1z
BE, BERRERT RBOLABEFHCE
B, BROBETH D,

18 BFEMmMBZHABEICKBIFHEEARD M=
VELTTIEBARRNEMREOEE
gH MW, HFEk = WE EF
@l X, mf LE
(ABKRK « K » —AFD

RRTHAREMBRrh ) 7TEEEIE, &
R HNEGHABI, BN =B
LU+ ZRBMBEN RS RROE B L R#%
Lizo M#&EEANEw = rHAlEIE Udenfriend,
Bogdenski H 0 FEoHINEEY v, SBEMHE
MR+ R BoRIBERKBTMAEOME L bk
W sl %> ¢ b Masson-Fontana #: (2T %
BeHEL, ROERLE. HRFEMBHRLE
9RHORRTR, HHENEw = yBEAERK
B BBHCE N THS M L Tl d, R
6B HOFICEH BT A LRRTIR, IF
MEANLe b= BIRIEREEEICHLE LY
WY LT, 27, TONBMBEINET- 7
RRTIE, HRBRIT L SO MRS M X
nicds, ThREEHORYIIZL 21w b=
CEBOBEE-BBEAKRDLL) ThoT, Tk,
TR BENORBMEME S AMERD, IR
MBEHEE6EAORRBEFRBRPRR L ORMIZHE
ZiuHabh, BHBREBCRASHPRZOBY %
2T, MEFRICw b= v 2D BEEEES
LB Mo isArbnTz,

19 HAERFHBLCHIIRMRAELUT 435
U7 DREE
mE EA, FHE OB, FL OKE
Ml fofi, % EK



(KRR « & » K84
KA fh—, HE AR

(RERHK « & » =405
HE ) (RERF AR FE )

197212 1 X 019738 7 BT, miBEGHE B
(EBE#4008) T nT, ERBRUEZ7 4317
FHODMUEROEERAE T ER L -, BEEE
HOBRER, vv7 iy Y EERRKE FRERE
BB S MERIT X - 7228, 192EEOBHSR
i, ERRT/306% (2.3%), T A 4 8#5H120/356
(5.6), REWH3/319 (0.9), WhRT/NMeskR
3£121/319 (0.3), HEH26/283 (9.2) THHB T4
CRONED 5Tz, X19734 B 12 % # h5/162
(3.1), #yh2/162 (1.2), Hih, 2 W% H 3t <
1/162 (0.6), M%Hh13/156 (1.9) T R4EE O B
&> TEBMITEREL 2 -, ERBIZELT
Z2MEHELEHOIL 2.9%) © BHEY R L
7235, WIFRAMF L LodmeET, Hibfra
DP%EYZBAEEWD - I3 hb b FHICH
HEERLDEERONED > T BRI 54
T LTH+ — BB 0.5ml/k/day %4 H 5
EL7d, 1 7A%0OBBETLL42 BRE
Lz —Fi7 4770 F/ER 1973 EEITHE B
30cmm R Il 5 8 4K R SR A K (FST 3.104)
MR LSENRIGEER L 728, X2 w7 b
AR o Mf BikER2284114 (4.0%) T
D, KAKIGIZ1924H934 (48.4%) ¥ B T
Hotco M BHBZRITFORFO1LTHRET
NTLRFYULOELEE T, 1140FHE Mf BiHK
1213.3% (1~61%) TH-7ctd, EbDWEO
HEE*HRLLIOR1BOATH -0 BRHAR
IEENFEOESSFHETIR0F Y FOEEZ LN
TRISOBULDOBEER LI EDD, KB
WTHRA%2E 747 ) TORLEDE S TRE L0
LEEI N, XI9MBEFEOREHMPITS 4 +
F7 oy I L DIRE L B dE, BWIEICA A
IRXTAH, Ay BA4H, bRV V=R,
oI XYTH THY, FEABOLEEL K
Y etRYv=eh, PvTOXTH RUEA
ANBEREETH T BPRARCKE T 5
RURKOHBERBICONWTIHETOER RS
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720

20 MREEZEE ULRRIKBAREBID 1 6l
A B GRK - KRE » F4: )
il Bk GRK K - lWESAED

TFEERFHAEOSYT ERBENH N L%
FHELTBELZT 2, BENHR, REZH
RICBFHNOBRE Ao 7288, W X BT
A THEICERER coin lesion &bz, HW»
KRB B - Tl OREE, RUMNEDRENT
B R %207 1.5ecm KOBEI RN
SNHICREREYE 20 L T, REERY
MBREEIT) &, DEARBICHR AR ZED
7co Wi L 300~400 pm EROKEX T, A K
BBAEL T 3BHELHY, BB L%
EL, ARANBEEX S Y, KKxR B Diro-
fllaria immitis ©h#EME D & FE X Wi, FHik
DMFIZOWTRARBIRE ZHTHF P NILRE
RIS, BERMRERRIGEIT- Ichetktd -
Too BiBRHRHIRE R RARISEE®E TS - 72
B, KpRBAFER S FPT xR BN
RIS TRNNBRICEE TS - fco FRIRAET
(219684 HH O 03t L 7o iR R R AR 1T &8
2HIETH Y, X#E, HRMITIT29HBITH
5o

21 BEERNSBCHITEIIL—RIKADBEREIC
B LT Diethylcarbamazine (2 &k A&l
fERICDNT
B #A KHE B, v #H
(BREBX K-« ZHD

e R
(RWK « BAFER « WED

Fig Kb
(REER « BHEFIRDF « %4 tH)

AR 70F LY, BERMBICINT, -
VSR RBEORBICHE L, BEoBELL
Sowgipo IR BE A7 + 5 ) THITHTD b,
Mf BRI 020%0#% T, M Efihd
Brugia malayi T#% -7, #3113 Diethylcar-
bamazine (DEC) (2 & % Mf BB#EE OB LT -
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feds, AR T hEOHRBRBOAER AL ITE
OREILOWTHES 5. M BHE#ICT DEC %
BETHE, RE OPE, A%AER MR 0>
PREIRR ) YNEREE L ORMEABA LD LN
Tedt, BRIRBEAERIALOONTZ. 747 )
T OHEEHET Mf E##& I DEC ¥ &5 L7144
(RBBADONED - Teo THDLRERIE M O
FBEBEFZRVEHL D EB b B, RIT W
bancrofti & B. malayi OEEOFREBO LB TH
245, W. bancrofti D354 0 5 #381352.3%, B.
malayi DFEI88.6%THhH-Tco AILRHEDE
& BT 2512, W.bancrofti ©DB&RFBED
74.5%0 3TC ROFEHTH DD L, B
malayi O34 83.9% 45 38C LILORETH
~Tze THDLLREE, RBOBE L 3 T B
malayi OFEBEIL L olce FHBIWTHEL TR
DEC #:5#%18RBLINIC RBT L ENE L, F
BOFFREEFMNIL64.5% 48K U LR LTz, 3
TEREBRIROBIBEMHB A LD LI, RIT
BRARLE MIBEOBBEALLIT, M 0%
WEBRARATRTIBERABALN, Thbb T
n%o DEC #E5HOREIT7 + 7 ) THEERXR
EAREBEITELESHUMW L% 2 CHEE DEC
BEHO ®a% fik4 2 BT Betamethasone
(1 H&3~4mg) % 3 HHEMM L4 DEC Bijh
BEBROFHEBESS 6% L DEC & Betametha-
sone PERAIBCIL47.2% & REBBFIET Lo L
PIARBOBERIREN ST C ROBEORAT
Betamethasone O FBMBIfEAIZEWTH - 7co

% T Betamethasone #¢f 1z DEC o Mf @4
ERIZMEDORRIRIZI A oT, Bt~
v =%k @ Mf B3t L DEC 285 L4
A0 BIfEA P 1L 7 Betamethasone A L, %
Bl & LIcBIER B IRITEEh Lo

22 Brugia malayi & Brugia pabangi @
207437 OHMBEECDONT
WE  E—, 7EAGIES, WE HEIE
E ik, RE —5H
(RILEK « [R « FFAEH)

30745 YT O R ¥200A X O

T, % ONFEITETFEEOEBRROWHE b
&L Tndo AL EMRIT transverse stria-
tion ##%#% external cortical, internal cortical, fi-
brous layer ® 3 bk 5, ZAMOD external
cortical layer |[2# 4 transverse striation O T
AEBEETRT. ARTEE—BRICIERICHE { IR
BTHEABILSEL HBATEL ks Twh, HHil
IR EW#E% T contractile & noncontractile @
WAHTHNTnE, HiRZEHEETA D LR
HA4207v—FITh->TREINTWSD, B
e BETIE2200 7Vv—FIT k-Tnb, B
malayi DA EBITIZEA D spine 3F H, B.
pahangi 1714 4 DU £ @ papilla 238 I 5,
buccal capsule |3 head disk {ZBiFL L, (T cen-
tral canal |Z#% LT3, B. malayi TH#WLH
2222 @ canal |3 inner body (ZBIFL L T\ % %3,
B. pahangi TRRERIEZTHTH 5, 1 %D cephalic
channel #EFITH b, 1 FZEH RO 1AL
FedlE { \KBAILL Cw»w5bo Z @ channel ©BASL
121 A& D hook 2iH %, N Fhd channel it
HUZHA @ cilial rod %8 - T3, #REEHE
kL 7o ARME L D % B DSk I R I HRE T
i\, BEEREEBRILE %2 3 b ABITE S E O MK
EREESEL TS X EITEF OHHIEM
Bz g L T\ b, inner body (3 %E Ok >
biY, BIERABIIS > THRRIZLALHE
THEOHAWETCHINT %, B. malayi T
I central canal @ BHILERIZ filter AR EE
T5%, G-lHilaREFEITRELKBOIZEALE:
HO TS, RERBEFAE EB/MEEDL D,
—BoMBBZILPNCEERE L T\n 5, MM ERLE
5o 1o REITHEM R I U R B R RS R
BZTwdoHkitEodo L b 3 K\, caudal
channel [ZBEIZ 5 5 1% @ £ B T cephalic
channel L ATV B4 ZH % cilial rod 1114
KT 5,

23 743V T7FREHEREORF —HLPE
MEH—
PE E— GRERK - AFD

1. Manson LIRZHO WHiH 5 W EEHH



B EREY R, BB Bancrofti, & H®
Immitis {231} % negative heliotropism ® .,
AKX« REORLHRGRBEHEE O periodicity @
BRUEOHRAREETH 5, HH (1966) IXHEXB
RO E#F: Bancrofti {Fhio HEMOELH L
AEEA L 720 B3 O 1319584 % T IZ Bancrofti {711
DEMBBPBHRRAMTDH 2 Z L 2HAEW LT
fi— KA ME BB O BFEE FHIZ K- T ni,
IO EMHRELTRITT 1@ HhOF R Efa
TEABEMETICRFE LROBKE BT, OFE
KD W. bancrofti, # 4 AD B. malayi, # 2
B. patei ffRITEE = v HEREL L BEOARK
BRUBREL LD, OBRERBHEOBREAR
Ut # 2 B.malayi, 4 2 D. immitis {FiCI28%
BRODIE N, OMEMEHFRYE - 7 4~8p.m.)
DY ¥ D. uniformis TIRERZEZDIT A, @
FRMEMED W. bancrofti © polynesia ¥, * 20
B. pahangi ffho RERIT €~ v ®BERO A%
L, ~BFrRTELZDBOBERER 504, ®
FEE M ® Congo A, Ethiopia A® O. volvulus,
v ¥ S. digitata OFHI < Y HEEO A ER
To @YD cottonrat @ L. carinii, J& R
® Congo A Loa loa fFRITIEZA LOBEXER
HT&%ZdoTco III. BHYH Porphyrin fETid
Porphyrin ([CE L8R MBR AR Z, 42742 MK
@ HOLERE 2 B CHXEMEET, X TRME
TH N> T BIEHITHEARETIR & {51
HEMEE) . HEOBXBEIFETERO—
2TH Y, HITHKMEK, KEWN O Porphyrin o
HHZEHERITREONS, BEPHEORE 2F
HMHERTEMENTERZI VA EZTZ 00K
TRECDEOR LFEET RO BIT A
TR, BRYEOZANMFREAB L b RIS
LILEBETHL) . MR LIBEMRICET 5
Y FaEhBtoBE L LOLhEWE SR
3L L7z,

24 Ty KBk toxoplasma FE(CEHIT BB R E
DR EOB R EE Y
ORN CH, LBERTF, HEF TA
tEE &M, M FA
(BEBK « [ « F4Eh)
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Toxoplasma gondii O BARRBRERIEZ 2 b
5 oocyst 1X, ZOEMOROBETI2<=v R
KBBR8\, L L, 5% (Beverley
B FROBRRZRALIE LI ERIEAE S
%L, oocyst DRI A S & kHbT, %
TFERERMCOE L B dEY 32—
complete adjuvant %7, 5 HRKE 5 EEEA
CHTALE L7 BB, aBPBUT oocyst &IYIT
Wz25Z EBTEIe ZOWMER ELKED X —
PEBEOEICL VHISE L, SFEMTOWTHE
R BERETLE LD, FROESOILEM
JREOBRERE Lico EME 1,300xg EED
13,000x g #L#E (13,000sed), 100,000x g ki
(100,000 sed) RUZHR LEFA W T, &® = Y
= FOBELABRICHTLE Lz, 2O, &
ILIE % & (X complete adjuvant @ 4 @5 BEEE W
TRIWBATLHIET Lz, —HAiRERIZT
NTIOHU EW#& L, 308 % ToAEREIT13,000
sed, 100,000sed & U #& 1% T % h # 1.60% (6/
10), 40% (4/10) F1f20% (2/10), 90H LI E®
EBRBRENENS0, 30RUI0BTH -7, EIT
5 B M 5 ORI E %10 H [EFE 2 Bl 0 fi L E I
Ei1TBEDIZIZRARICHE~ v 2 058 b iz,
LRI OWTEHKRED 2 V2 BERUY v fF
BRENZENHEKR EFERT 13,000sed 12 [@] YT X
n, RNA RUBERSEIZHH L. YLD
GO IRMRE REREE OBEIB LN AL
- 72 A%, {bZEA BAE © B A< 13,000sed, 100,000
sed RUBKR L#E T % h % h1,889, 522K (%
1,763pg TH b, 100,000sed 2 BT <= v RIT
it 5 L, RESICEFEMSHTFORMR
WRBEE NI £ 2T DOESZ RNase 8 %
Mz RNA Z8pE L TaE L1o#FE, RNase #
MEOHUR & AEOREFREL R L 2o #-T
RNA LEHMEMNS L OBEKRR DO LEL
bilb,

25 IHA Test (Indirect-hemagglutination
test) (CAMINEXTRER(CDOOT
BE R, HAR EA, L 2
INEIRTEE], KA FE4E
(BB WP BRER)
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W, TELERR FRETEREZ Y ¥,
3y bk, EALEy PRIVCHROFBEEA, IHA
PRIZ O THRFT EIT - 7co THA EBL == |
HMERS (1970) 124 % F-1 s & Bid
HHOHMTERKL, FFROBRERICINEL
Tt /RBTLIECIVEREING,

26 <X bPHED 2ME(2-mercaptoethanol)
BBEECONT
BE FHE, s &AL, LW
NEEJRE], kB A4
(BB P BT

HH, RiELA FRETCRIEI T2y +F,
o b, BMNEy L UBRMEICOWTER
AT THA itk 2 R/E L, =0 2ME &2Z2H%
BRLERO LS 2ERBBE LN, (1) A&
BT RBREMMICEELI NS THA Hilkix
2ME BE¥T, 2~ 3BpfEs5% 2ME &g~
BT+ 5. BMEE#T7THAT, v¥¥iE 2ME
AR TS24, HEA7HHE ©2ME &3
HT % o% 2ME BHE~BITT 2, BNEEKO
Pk, MEEEAL DSV, (2) LEEESE
BATLRAROERGE O, L LAEREE
T Y EEINDHAR—BRITRECPURERER
Xy IHA fifkflid &<, BREIERFERET 5.

27 =7l B hydatid cyst (DT

Ok XH(RKBK « BHED - AFD

EHEE—BE  (REK K- —5FD

B EfT (REKRE- 8D
EHORITIEL Y 24/, » =7 o Rift Val-
ley Provincial Hospital THREDZEICIER L 12
D, AR TIR =7 5 Echinococcus &Y
DEFZITONTXMEFLMIBRETHA B LI,
ZEE LMW T OMME L7 hydatid cyst BREDE
Kig, HBMRRFERBELZ EITo0TEHEL
7o Ginsberg (1958), Froyd (1960) H iz % &,
FeTOHRREBHTREI NI, F OUFEERE
D30% L) kIT hydatid cyst 2 F-PRICHR L1 &
Wi, AL AMbe PORYPERICHL THRFRK
MERAERREX2 OIS, 77 Turkana KOE

EHTD 2 IR ICAESBREICEEL T
WERUNRKRBMBTHDEIN TS (Wray
1958, Fernandes 1961, Cummins 1961), =& #
5 3 Turkana HEH X 2T 2 Rudolf #1fE 8 o
Lodwar Hospital & ¢* Kakuma Hospital “¢1971
FITR %6441, 2881® hydatid cyst FEF] % Bl
L7ze 2@ &5 T Turkana RICEARESZ R T 5
BRELTE, BEOEGEHERFICEREITREL
TWHREDYMEL Y OFHEZ EMAEEINT
w3 (Nelson & Rausch, 1963), 19714z Rift
Valley Provincial Hospital 2 Akg L7z hydatid
cyst BF X245 TH 52035, £ oW Turkana &l
1661, Masai k66|, Zo2MT, XiE &
Tanzania EEIZE Masai #iX 12 3 BEMED 5
EBHOP R E-Toe XBEAHBEITHEILLS |
ZEE %L, 24P R F U EORATS - oo
cyst DFEBALE A S L, ITA166] (62.2%) T
BAEL, RoThlio 6, Ry, RE KEg
e 1L E->Tnd, 246142340 TIREARRIC
cyst 3+ 5 2 LTI Licds, 1 WEFEdif
TF74 7%V =%l LBEC LT XEE L
cyst 23+~ THMME T Echinococcus granulosus
BPETELDIDOTH T, MAFEOLMITHET 2
2, 30MERITONWTIiBRT,

28 ¥ AEHILMFREORMCEY 5REH
F
BRAHEE K B—, a6 —8
(Rk - &« ZAFD
mo HE HZH %
(RIIK « R « HRERED

# X (BEBEK « KB

24 EEBG 2 vy VIIROBRITEWE X
h2EMOBERIZOE 24 BIFOBEHITL h #A#E
LEWRD Z2EREE. ki a vy v#iX Tl
O ERUITIREL, 0264122 & K IMRE, 0
E#®, €231V B, EBOWMELET-T. 3
EEORIBREST-7. AL O 2 W& % L
WHO o 3 0% Hivi-s Hb THET S L, 6F
RETIE40%, 6~14FTI335.4%, BABFT
1114.8%, WMAKFTII38.3%BBEMEHEIN



Too MLFESRDS 50pg/dl RO O OEEE $IR
67.4%, WHE37.9BBABT19.2% HAKT42.6
%Th b %7-% saturation #315% KD DD
HEL2hE LTI ABTHoT2o X I v By
A% 80pg/ml K D RAE % 7R3 D 126074 H 4
% (0.66%) Th-lco MBEEBMEL 3ng/ml &
HMOBEEERT I ODHAIISHR3. 2%, RE2.0
%, RABF12.1%, BAKT6.5% LT 1K
BTHoToo TRKMMBIKERTIHBEHRA 8%
253008 EEYR63%, RES3.2%, A
BY75.3%, BAKT6BLTH -Tro FHEBDK
PRZOFNTRIKALB D HREI2H, FaLT
T4 6BDEBRTH»Teo U EORKES L YHKIT
ARABFERBSESBCRRCELNIA LN,
BEAEBBRZEEL DN, ZOKRALE LT
BRIORINICHBERPHSEETDH 545, AFE
ROBREOKRTE, BYHEAROERRY L,
2, Ca,Vit. A, Vit. By OfBRAMEN T & A3H| 8
LicZ b %E25L, AEPLOKOBMIV %
Wil Bbnb, FB8EEORIURRERE
DY OEE ST 2 L 3 ZRITAN D SHED
R Nz,

29 SHARBHROKEB—iBZE S5 EOKERLHEFE
B&bh—
R¥ Wz, Ak FlgE £% 0 09
At A (KERE - BAER)
mfE E (REGREE « BRWED

Bed, 19701 ALy A 2HEH v F
v VAt 70km ORFF N v 7 — v T inT, HE
MERCRANE ICENSEREZELESH %17 -
THizo ZOEBHO—HIZBITHE Lichs, 40,
BOROERLRY, E4GBHOEH +FEL,
FTrx ORBRE, FEREPLOCHET 5, WP
DR LUBERE, $H11,0304, Fk9,665 4,
#3120,6958CTH B, T BHIE13,50141Txt L,
BIR, ®E, MEHKEE (CBC, MBKEAR, ML
¥, I, G-6-PD 7= + %) MEK#E, LEX,
VYA SR AT 19080 B E R IT o T T
Nord LT, REBESET L L, RS,
b2y, BNHLR, KE, NMEEHAE SRS

93

f, IR, H, ER;MESOEHE <7 7,
REERR S, Picbkes, B, OE, HER,
m, vxIvRZ, BEE LK EZE KRUZ
DMMDOREBONIT % 5, ke, MR, BA%
EREBOZETE2AROIT.1NIB % 505, FiE
BEHEFER, 1,2360:F18274466.9% L SR TH
5o TORARZ, HRkE, [Did, Hd, Sk, %

HOMAE % B, FHEDE S BOHT 2 ==

FER ZEh Tk, FREITE T %5 Opis-
thorchis viverrini & Clonorchis sinensis & @
BRBRIN TRV, RERBPRTIEE, 7
WRVBEET 2, BHEHHESRS RA Test fi
THOBERENIELETH 2, <7 ) TIREL0
R7v73h, BREREIZHHROLIEI®3:2T
bbo BRERVBERRESGRBTFHICE L,
HHRIERI NV Y Y 2R TH - oo SLRBOR
#& %A1t Kwashiorkor 0% & b, A & EHIT
EBELTW2, BEREERBO—>TEEZEE
BENEZ VW, HERRBTIHHSBBEETD -
2o ZOMOEES, BEHEE (BR TE18,
BFAE ER) CRE) TURBR L. KE
BTk, Russel’s viper, Malayan pit viper (T
LB3D0BEN, WHIC, HLBBEANFTEBKSE,
ZHIT~7 97, RHkEE AEZE0ZwHEMIK
H5bo

30 RLRFEFMICHITIMmMEDEL
wI A UIGEX « ARMAR

RU—=YT eI HDF F vl (BEE
13,455t) &, En~ « EEESICH I H S
Vil (#919,269t) kBT, EETYT TR
BTS2, BELLM-T, FF o hER
BEBRRAIC oI N T B, 1967 KRHIIK
FPESKREET7 Y TEMAERR v 24K L LT,
HEYHOBEEILORAEBEO D FF NV BHELT
K, BR, vV —2754=—, £—2—-5H0D
MECEAZHME Li. YV —254<=—RU
R—2—-bid, FF NVUBRZITLAE ¥ VK
(ZhEThRFyRVELVWDRTER) HET,
Wwhw 212 A (indigenous people) TH %, [
CBRET, bhbholRHFHRRALMEOE/E



94

WET 5L, BHOREMTH 2 0BEHBH (4,900
ft) 5, B¥D* + > 7D Layan Layan (8,700
ft) CIRARELZRIEIA LD LNk nA, 10,0001t
%7 3+% 2 % + ~ 7 Panar Laban (11,000ft), &
¥ F v 7 Sayat Sayat (12,500ft) @5 T,
bhibh L ) 3WHROFH, KREITMEDTCHEL
T 2R ER LT, 2L IBHEE, ABEELH
L7 & bitbhomERBHEIOMIC
RESTONE, BEOMERBHBOITLE L
REBZOTEHFRIN TV, 20T &}, M

FEof#E (recovery) 25, bhbhnlhig%Eo
FHB AL EERLTWS, X HITH S MNTEEE
K32 200RETCOBROMEAE 217 - 72
R, VEE (58) TRD L, BIMERFR
ot LBBIT, WEHRO=L -7 ARRRE
BOERFEFNEALONDLZ L, EEAL, 2KRWY
KEELLEADERERTIOTCH Y, AREER
BOMBEL D 54, HBEHBE L RINC, LBy
W, BHEHIKABEORE: LT, BRI
MEEZEATVhEIDEELZLNS,
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Special lecture

PROBLEMS ON CHOLERA PREVENTION

Kazumine KoBARI
Regional Adviser on Communicable Diseases, WHO/WPRO, Manila

Cholera has been very far from the main concern of the people of Japan for a
long time. However, on the other hand, at the beginning of August this year, more
than 31,000 cases were notified in 19 countries in Africa and Asia. Imported cases
were also frequently reported from several countries in Europe. From this point
of view, particularly considering the recent considerable progress of air transportation,
any country cannot disregard the existence of cholera in the world in spite of its
long absence in the country. As far as the transmission among countries is concerned,
the speed of aircrafts which can transport a patient from an endemic to a non-endemic
area within hours shorter than the incubation period has made the quarantine pro-
cedures, which has been applied mainly to sea travellers, invalid. Since 1971, the
United States decided not to require vaccination certificate for travellers even
from/to infected areas of cholera, in view of the limited effect of cholera vaccine.
The World Health Assembly also adopted the resolution to cancel obligatory vac-
cination against cholera according to the International Health Regulations from
the following year. As a matter of fact, preventive measures against cholera should
be considered in the national health programmes instead of being an inter-
national quarantine subject. Japan succeeded in preventing the spread of cholera
despite of it being exposed several times to invasion of cholera. However, in cases
a cholera patient is transported by aircraft, it might not be possible to prevent an
outbreak. Furthermore, it should be noticed that there are many mild cases
with infection of El Tor vibrio that are predominating the world. Therefore, the
clinical diagnosis of El Tor infection may sometimes be extremely difficult without
the assistance of laboratory in diagnosis. It is recommended that in countries where
cholera is absent for a long time, clinicians should be trained in endemic areas so that
clinical diagnosis and treatment could be done rapidly and correctly as well as la-
boratory facilities for diagnosis of cholera would be prepared should there be a need
for emergency.
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Symposium I Prophylaxis and treatment of malaria

1 MALARIA, G-6-PD DEFICIENCY, EOSINOPHILIA
AND OTHER STUDIES ON RESIDENTS OF
DUMAI DISTRICT, SUMATRA, INDONESIA

TATtsukicHI Muto AND Isao EBisawa

Laboratory of Tropical Epidemiology, The Institute of Medical Science,
The University of Tokyo

The study was made from February to August, 1973, in the dry season when
one of the authors (T.M.) worked in a dispensary at Dumai, Sumatra. The district
is located at about 2 N, the average monthly temperature ranged between 31-32 C
(maximum) and 24-25 C (minimum) every month. Seven of 16 febrile patients
seen at a dispensary in the town of Dumai were found to have malaria. Five had
P. vivax, one each had P. malariae and P. falciparum infection, respectively. Ninety-
seven Sakai and Bugisat tribes were examined on 5 occassions, and 6 were positive
for malaria; 4 had P. vivax and one each had P. falciparum and P. malariae, respec-
tively. Many of these patients had never left this district, and it is concluded that
malaria is endemic in this area. The Glucose-6-phosphate dehydrogenase (G-6—
PD) of the red blood cells was examined employing G-6-PD test kit of Sigma &
Co., Ltd. Four of 109 had completely deficient enzyme result. On the other hand
three of nine Sakai tribes had deficient result. Twenty-one people with parasite ova
in the stool and 10 people without parasite ova in the stool were examined for the
leucocyte, eosinophil and lymphocyte counts of their blood. No difference was noted
between the two groups in regards to these blood elements. The eosinophil counts
were as follows; 645485 and 4704101 for the two groups, respectively. Micro-
filariae of B. malayi were found in 2 of 127 blood specimens obtained at daytime in
this district.

2 MALARIA IN SOUTHEAST ASIA

Tosuio YAMAMOTO

Department of Overseas Medical Service, Tenri Hospital

(1) According to the statistics compiled by WHO in 1965 to 1969, malaria is
the most important disease in Southeast Asia and the mortality is still very high.
(2) Since chloroquine-resistant malaria was found in Colombia in 1961, it has been
found in most countries in Southeast Asia— Thailand, Cambodia, Malaya, Viet-
nam, the Philippines, Singapore and Laos.  (3) In Laos, approximately one hundred
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thousands cases of malaria have been reported every year and its mortality is the
highest. (4) In Laos, the prevalence of malaria peaked at the beginning of the dry
season. (5) It has been reported that glucose-6-phosphate dehydrogenase (G—6-
PD) deficiency which is genetically determined and induces hemolysis by adminis-
tration of antimalarial drugs, has been found in approximately 5 to 209, in South-
east Asia. (6) One hundred and sixty Laotians were examined in regard to glu-
tathione metabolism of the erythrocyte using brilliant cresyl blue reduction test.
G-6-PD deficiency was found in 33 cases, or in 20.6%,, among which reactors were
23 cases and intermediates were 10 cases. There were 23 cases of reactors and one
of intermediates among 80 cases of males. Among 80 cases of females, intermediates
were found in 9 cases and no reactor. The rate of G-6-PD deficiency increased
with age of patients. Among 127 cases of non-affected individuals, 9 cases of ma-
laria, in 7.08%,, were found. There were 4 cases of Plasmodium falciparum and 5 of
Plasmodium vivax. However, no malaria was found in 33 cases of G-6—PD deficiency.
From the above results, it is persumed that the individuals affected by G-6-PD
deficiency have the resistance against malaria. (7) Exclusive therapy with sul-
famonomethoxine, exclusive therapy with chloroquine, and the therapy with the
combination of sulfamonomethoxine and pyrimethamine have individually been
applied to 118 patients with malaria in Laos, and the effects of these therapeutic
regimens were compared with each other on the basis of quantitative progress in
asexual parasitemia, obtaining the following conclusion. The presence of chloro-
quine-resistant type of malaria was suspected. It was confirmed that sulfamo-
nomethoxine has therapeutic efficacy comparable to that of chloroquine. The
therapeutic efficacy of sulfamonomethoxine was delayed after its administration.
The combination of sulfamonomethoxine and pyrimethamine was 1009, effective
for the therapy of malaria. The following method was established on the ground
of the above findings for prophylaxis and therapy of malaria. For prophylaxis of
malaria, 500 mg of sulfamonomethoxine should be administered twice a week as the
initial means, provided that the MP remedy is any time available at hand. For the
therapy of malaria, exclusive therapy with sulfamonomethoxine should be used
as the first remedy, and the progress in the number of asexual parasitemia should
be kept under observation for at least one week while this therapy is continued.
Before the number of asexual parasitemia increases or is found to remain unexpelled
even one week after its administration, no other therapy such as chloroquine or the
combination of sulfamonomethoxine and pyrimethamine should be applied.

3 THE TREATMENT OF MALARIA IN EAST AFRICA

TETsuo YosHINAGA
Department of Biomedical Technology, Osaka University

This report describes a study on the effect of sulfamonomethoxine in the treat-
ment of human malaria in East Africa. In this report the antimalarial property
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of this drug was also compared with that of another sulfonamide i.e. sulformetoxine
and chloroquine in human malaria. In this investigation 4-methoxy-6-sulfanila-
midopyrimidine monohydrate was administrated to 279 patients, who were chosen
at random from malaria patients groups in the malaria prevalent areas in Kenya,
Africa, i.e. in Embu, Kitui, Koru and Kappedo. The majority of these patients
were suffering from tropical malaria (Plasmodium falciparum) and 159, of them were
suffering from a mixed infection of Plasmodium falciparum and Plasmodium vivax. These
patients were divided into two groups. One of them was treated with this drug
intravenously and the other orally. The existence of malaria parasites in the
blood of these patients was confirmed by using the Giemsa staining method and
the phase microscopic examination. One milliliter of patients’ blood was hemolyzed
in 10 m/ of 0.3%, saponin solusion. The minutes later it was centrifuged and the
sediment was examined under the phase microscope. In the sediment obtained after
centrifugation 10,000 ghost erythrocytes were examined and the number of ghost
erythrocytes which contained malaria parasites was shown as a percentage. It was
presumed that the change of this percentage during the treatment with this drug would
suggest the level of antimalarial property of this drug. The effect of sulfamonometh-
oxine on malaria parasites was very remarkable, especially in the group treated with
this drug intravenously. In the Patients, who were treated with an initial dosage
larger than 80 mg/kg of body weight, the decrease of persentage was very steep,
and 72 hours after initiation of the treatment malaria parasites disappeared completely
from the patients’ blood. With oral administration the disappearance of malaria
parasites from the patients’ blood was not so rapid as with the intravenous treatment,
and it took about five days before malaria parasites disappeared from the patient’s
blood. In the patients, who were treated with an initial dosage of 20 mg/kg only
once orally, the treatment with this drug was not successful. Some patients, who
were treated with chloroquine unsuccessfully, were treated with sulfamonomethoxine
successfully. The result of a comparing investigation for the treatment of malaria
with sulfamonomethoxine and sulformetoxine showed that the antimalarial property
of sulfamonomethoxine was much greater than that of sulformetoxine. Eighteen
healthy adult males, who were living in the malaria prevalent area (Koru) were
treated with sulfamonomethoxine in a dosage of 0.5 g/day for two months suc-
cessionally to prevent malaria infection. During this term none of them showed
clinical signs of malaria.

4 PROPHYLACTIC AND THERAPEUTIC PROBLEMS OF MALARIA

Kouer Hara

The 2nd Department of Internal Medicine,
Nagasaki University School of Medicine

Three hundred sixty-one inpatients with malaria were treated with chloroquine
in Rift Vally Provincial Hospital, Nakuru during 1966 to 1968. In acute malaria,
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chloroquine was used orally in an initial dose of 600 mg which was followed by
an additional dose of 300 mg six hours later, then 300 mg on each of the following
3 days. However, in severe cases such as cerebral malaria, chloroquine was given
intravenously with an initial dose of 200 mg. All of these patients except for only
one case were cured by the treatment of standard doses of chloroquine. Sulfamo-
nomethoxine (Daimeton) was also remarkably effective to eighteen chloroquine-
sensitive and five chloroquine-insensitive patients with acute malaria. The in-
travenous administration of this drug was more efficient than the oral medication.
Some patients with chronic malaria of persistent abdominal symptomes for a long
time were treated by splenectomy according to the hypothetic reason as same as
in Banti’s syndrome.

5 TREATMENT AND PROPHYLAXIS OF MALARIA
IN SOUTH AMERICA

Tozo KANDA

St. Marianna University

In the general view of the epidemiology in South America the malarious area
is about 150 x 106 in population. Venezuela is the only country where malaria
eradication has been achieved, though the eradication is still going on all other count-
ries in this continent. Extensive stable malarious areas still remain to be eradicated.
Anopheles darlingi is the most vastly distributed and important vector among seven
principal vectors which are known up to date in South America, especially in these
areas. This is one of the important factors for the reason of stable malaria there.
From November to December 1971 and July to August 1972 malariological survey
and control were held at a district of Parecis Mountains, Mato Grosso, Brasil. Those
works were performed by the present author and the co-workers Dr. E. T. Oti,
Dr. S. Ito and Dr. Ikeda in Amazonia Hospital and Mr. Olhelha, one of technicians
at the office of SEM, State of Matogrosso, Brasil. In 1971 among inhabitants 206
fever cases, 199 malaria cases detected from clinical symptoms and 82 death due to
malaria were studied before the treatment and compared with the control. In 1972
among 1,053 inhabitants, 74 fever cases, 13 malaria cases in which 10 cases were due
to Plasmodium falciparum and 3 cases were Pl. vivax, without death due to malaria were
studied during the second survey with anti-malaria treatment. Entomologically,
although a lot of breeding places of An. darlingi were found in those areas in 1971,
after felling forest there to make cattle fields. An. albitarsis was collected in these
places instead of An. darlingi in 1972. Those breeding places had deep swamps,
bogs and lakes etc. with cool clean water covered with forest before felling trees there,
but those breeding places in the forests were changed to sunny places with warm
turbid water with vegetation which are felled and rotted trees etc. because of felling
to make cattle fields. Therefore, those breeding places for dn. darlingi changed to
ones for An. albitarsis, whose larvae are suited to breed in those places. An. albitarsis
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is one of the vector in South America. This is not only zoophilic and outdoor resting
but also breed in turbid sunny and vegetable water unlike An. darlingi, which is
anthropophilic, indoor-resting and breeds in such places as mentioned above. These
bioecological differences are influencing upon the incidence of malaria cases and also
the malaria transmission there. Although no spray for the prevention was carried
out until spray from aircraft had been begun in September 1972, the malaria cases
and death due to this desease had become low by using only drug administration after
the first survey and the endemicity became hypo-endemic until August 1972, but
the transmission was not interrupted. For the treatment of malaria case sulfa-
monomethoxine (S) was used in the same place in Mato Grosso and Amazonia Hospi-
tal in Belém, Pard. The treatment in 1971 was as follows: To 199 cases 3 grams
of S were given at first, then one gram each was given after 6 hours, 24 hours, 48
hours and 72 hours from the first administration. By this method of treatment fever
continued for 2 or 3 days in those cases and the other symptoms also disappeared
in a couple of days. Encephalitic form was observed in 11 cases. At the commence-
ment of treatment they complained of high fever and clouding of consciousness and
some of coma and delirium. These disappeared following intravenous administration
of 2 grams of S per day mixing with 1 to 1.5 [ of glucose in 59, the consciousness
disappeared within 3 days and completely healed without any sequela. Malaria
cases were observed in the same places and Amazonia Hospital, Belém in 1972. Drug
administration with S was performed in the same way as described above. This
was compared with another method mixing S with other antimalarial drugs. After
administration of S it was observed in 9 cases that trophozoites of malaria parasite
disappeared in peripheral blood within 3 days, but the gametocytes still remained
for several days. Until the 14th day no recudescencia was observed. These results
were similarly observed in 8 cases and in other 7 cases, in which S+-pyrimethamine
(P) and S+ P+ Chroloquine (C) were administrated, respectively. Two enceph-
alitic cases were observed following administration in the same mode as in 1971.
In both cases trophozoites disappeared from the peripheral blood within 2 days,
and encephalitic symptoms, especially clouding of consciousness, also disappeared on
the 3rd day, and after one week they recovered without any complaint. Three drug
resistant cases were observed. In these cases clinical symptoms and trophozoites
in the peripheral blood disappeared once but they reappeared around the 20th day.
These disappeared again following the administration of quinine (0.5 grams in
every 8 hours for 3 times). These resistant cases were supposed to be RI or RII
types. In order to investigate the resistance a modified Reakmann’s method was
used before treatment. Although interruption of transmission was successful by
eradicating the breeding places of the vectors and spraying the areas twice a year
for vector control in Mato Gross, since September 1972, it is recommended from
these investigations that drug administration with P and S should be applied in the
beginning of felling forest to make cattle fields, and also during a short stay in the
malarious area and only for limited term to prevent infection and manifestation of
symptoms. Continuation of medication for long term should be refrained because
of the side effects which are known or unknown of antimalarial drugs, and because
of resistance of parasites against drugs which were used continuously or often and so
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on. Especially continuation of medication without vector control is not unsuitable
for prevention of malaria infection, as the present author observed that the inter-
ruption of the infection is not possible with the medications alone but also dangerous.
The present results suggest that it is recommended to use drug administration for
malaria case in the first dangerous period and then to combinate spray and dispose
breeding places of the possible vectors along with the treatment of malaria patients.
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Symposium I Anemia in the tropics

1 STUDY ON THE RELATIONSHIP BETWEEN VITAMIN
B2 METABOLISM AND MEGALOBLASTIC
ANEMIA IN PARASITE INFECTION

Hirosuai Ova

Department of parasitology, Juntendo University School of Medicine

It is well known that megaloblastic anemia is a feature of infection with Diphyl-
lobothrium latum in Scandinavian countries. On the other hand, no report seems to
be available on helminths which serve as a causative parasite of the anemia in the
tropics, though nonpernicious megaloblastic anemia is not rare in these areas. The
tape worm pernicious anemia is considered to be caused by such a competition be-
tween host and parasite for the absorption of exogenous vitamin B combined with
intrinsic factor as it results in the deficiency of vitamin Bjg in the host. It would be
logical to assume that in parasite which have a huge daily output of ova, a high
activity of protein synthesis or nucleic acid metabolism could be present, being
accompanied by a high vitamin Bjy requirement. Ascaris lumbricoides and Fasciola
hepatica other than D. latum are known to show high vitamin Bjs requirement and
only F. hepatica is claimed as a possible causative parasite of pernicious anemia in
the field of veterinary medicine. It is of interest to notice that no pernicious anemia
has been reported in the infection of 4. lumbricoides in spite of the fact that the nematode
contains a large amount of vitamin Bjs (1.8 pg/g d.w. worm) as much as D. latum
(2.3pg/g d.w.worm). The purpose of our studies is to elucidate the possible relation-
ship between the mode of vitamin B;s metabolism in the parasite and the establish-
ment of anemia in the host. In the present investigation, 4. lumbricoides was chosen
as the experimental material. A marked uptake of vitamin B;z was observed in
Ascaris maintained in Ellison’s medium containing 5 pgg vitamin Bj2 per m/ with
penicillin G (1,000 units), dihydrostreptomycin sulfate (100 xg) and nystatin (150
units), resulting in the increase of concentration of cobamide coenzyme in the body
wall over the level of endogenous amount. The procedure of extraction and purifi-
cation of cobamide coenzyme employed in this study was the same method as Toohey
and Barker (1961). For the estimation of coenzyme activity, glutamate mutase
method by Brot and Weissbach (1966) was employed. By the assay system of glutamate
mutase prepared from Clostridium tetanomorphum, about 10-fold higher specific activity
was obtained in Ascaris cobamide coenzyme synthesized in vivo than in 5, 6-dimethyl-
benzimidazolyl cobamide coenzyme (DMBC) employed as standard. Furthermore,
its stability against illumination was quite different from that of DMBC. In an
in vitro experiment where crude enzyme prepared from Ascaris body wall was incubated
with ATP, glutathione, charcoal treated yeast extract and 60Co-By3s, analysis of pro-
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ducts showed that radioactivity was recovered in the fraction where the cobamide
coenzyme was expected to be extracted. This fraction was active in both assay
systems of glutamate mutase prepared from Ascaris and Clostridium, while DMBC
was only active on the glutamate mutase from Clostridium. These findings should
be taken as the evidence that Ascaris cobamide coenzyme is different from DMBC
of which distribution in animal kingdom is very wide. The study of Zam e¢ al.
(1963) using 89Co-vitamin Big demonstrated the labeled “vitamin’ in the perienteric
fluid and in various organs after 12 hours culture, indicating a relatively rapid
distribution of cobamide throughout the worm. It might be possible to assume that
cobamide enters the worm by passage through the intestinal cells into the perienteric
fluid from which it is distributed to the various other tissues or organs. Conversion
of the vitamin to the coenzyme form could occur in any of the cells along this path.
It is worth to notice that Ascaris is incapable of utilizing vitamin By combined
with intrinsic factor in spite of its ability to take up a large amount of free vitamin
Bi2 (Zam et al. 1963). On the other hand, D. latum secrets an enzyme which splits
the combination of vitamin B;2 and intrinsic factor and the resulting free vitamin B g
is easily absorbed by this tape worm, while the combined form of vitamin B is
essential to the absorption of the vitamin by the host. The difference in the mode
of absorption of the vitamin between the two parasites would be suggestive to the
consideration whether the parasite is causative agent to pernicious anemia or not.
The consideration of the precursor in cobamide coenzyme synthesis in parasite is also
of interest. As mentioned previously, Ascaris is capable of taking up vitamin Bjj
from the culture medium and synthesizing a cobamide coenzyme which is different
from DMBC. Recently, in our laboratory, another different coenzyme was found
to be present endogenously in the intestine of Ascaris being identified as adenyl
cobamide coenzyme (AC) which was distinct from DMBC in terms of base con-
stituent. The structure of nucleotide base of the cobamide coenzyme demonstrated
in the body wall of Ascaris is still unknown, though the evidence obtained from enzyme
assay, spectral data and light inactivation studies indicated that this coenzyme was
different from DMBC or from AC in its nature. At the same time, it remains for
future investigation to elucidate the relationship between AC coenzyme present
in the intestine and the pathway of synthesis of the body wall coenzyme from vitamin
Bis.

2 THE THALASSEMIA SYNDROME

Yosuiro Oura
First Department of Medicine, Faculty of Medicine, Kyushu University

The thalassemia syndrome is a group of entities which are clinically characterized
by hypochromic, microcytic anemia and genetically determined by depression of
hemoglobin synthesis. It has been well known that there is a high incidence of thalas-
semia in countries extending from the Mediterranean through the Middle East and
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Far East. There is a clear correlation between the incidence of malaria and the
incidence of the g-thalassemia gene. Haldane (1955) suggested first that individuals
with thalassemia might be more resistant to malaria. But, to date, no definite
biochemical relationship between the malaria and erythrocyte metabolism has been
established for thalassemia. The thalassemia have a decreased rate of synthesis
of one or more globin chains of hemoglobin, and is classified according to the globin
chain involved. Thus, there are the a, 8, 9, y and 9g thalassemia. The clinical
and laboratory features of common types of thalassemia are now well defined.
(1) a-thalassemia major (aTh, aTh/aTh, aTh) is incompatible with life and results
in still-birth. (2) Hb H disease (aTh, aTh/aTh, a) gives a clinical picture which
lies usually midway between g-thalassemia minor and major. Hemoglobin Bart’s (yr4)
and Hb H (84) are demonstrated at birth on the electrophoresis of the hemoglobin.
(3) a-thalassemia minor (aTh, aTh/a, a) does not give rise to anemia and indeed
is very difficult to recognize. The small amount of Hb Bart’s (6-89,) are demonstrat-
ed at birth only. (4) a-thalassemia silent carrier (aTh, a/a, a) does not give no
clinical pictures. It is well compensated to synthesize the a globin chain by the
three normal « chain genes.  (5) g-thalassemia major (8Th/g8Th) gives a very severe
anemia leading to death in childhood. The first symptoms are seen when Hb A
production become predominant at the age of 3 to 5 months. Hemoglobin F levels
in this condition generally range from 30 to over 90%,. (6) g-thalassemia minor
(Th/p), although commonly associated with a hemoglobin level between 9 to 12
gram per 100 m/, varies in severity between disability due to anemia and an asymp-
tomatic condition. Electrophoresis of the hemoglobin demonstrates the high levels
of Hb Az (4-7%,) and Hb F. (7) é-thalassemia does not give any clinical abnormal-
ities without the deficiency of Hb A,. k

3 TROPICAL EOSINOPHILIA

KorcHiro Fujita
Department of Hygiene, Juntendo University School of Medicine

The pathological causes of the tropical eosinophilia (T.E.) have remained
unknown for a long time. However, it is now evident that many cases of T.E.
showed high titers of filarial complement fixation test and also showed marked
improvement after treatment with diethylcarbamazine (DEC). It is therefore as-
sumed that the disease occurs in person with different immunological responses
against filarial worms from that in person who suffered from the classical filariasis.
In order to clearify the pathological causes of the T.E., the immunological response
in filarial infection was studied by using cotton rat filaria. The hemagglutination
test (HA) was carried out by using adult filaria worm antigen. HA activity appeared
first in 19S antibody fraction 7 weeks after infection and this antibody lasted for
11.5 weeks and was reduced in 13 weeks. 198 antibody was replaced by 7S antibody
at the time of reduction of the former and the latter persisted till the end of this
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observation. The time of antibody development nearly coincided with the appear-
ance of adult worms. No HA antibody could be detected for antigens of infective
larvae or microfilaria, even when dense antigen in concentrated protein was used.
But the experimental T.E. was never made on the cotton rats. The relationship
between the developement of antibody and the efficacy of DEC was studied in con-
nection with T.E.. DEC did not show any effect on the transplanted Mf'in the animals
but showed slight effect upon the injection of serum from an infected animals prior
to the administration of DEC. To the Mf of animals with transplanted adult worms,
DEC became effective at the time when HA antibodies appeared but not before.
The result suggested that antibodies and other immune states of host animals might
participate in the efficacy of DEC. On the other hand, I visited Borneo island 3
times in the past 8 years to find out T.E. in that area. One village in Plang Pisau
in South West Karimantan and one long house of Dajak people in Sarawak were
selected for the study, because many filarial patients moved into these essentially
nonendemic communities. Two persons (6.79) in Plang Pisau and one person
(1.99%,) in Sarawak had eosinophilic cells over 15%, in their blood associated with
lymph gland enlargement and bronchitis. However, we could find 3 persons (10%,)
with same clinical findings in Sasajap area, East Karimantan, where endemic of ma-
laria, but not filaria, was known.

4 SICKLE CELL ANEMIA

Fukuicur Nakapa

Department of Biochemistry, College of Health Sciences,
University of The Ryukyus

So far as is known the only chemical defference between the normal hemoglobin
(Hb—A) and the sickle cell hemoglobin (Hb-S) is in one amino acid residue of the
beta chain. The amino acid interchange is located in the 6th residue from the N-
terminal. This interchange of amino acid residue results in a loss of one negative
charge (glu. residue) per beta chain on the part of Hb—S molecule. These glutamyl
residues must exert electrostatic repulsion between the beta chains of Hb-A (near
the NHgz-terminal residues). But in Hb-S molecule, the minus charge of the 7th
glutamyl residue might be essentially neutralized by the positive charge contribution
from the epsilon amino group of the 8th lysyl residue. The amino terminal of
valyl residue interlocks with the newly introduced valyl residue at the position of
6 in Hb-S; this allows cyclization of the peptide chain from histidyl to threonyl
by hydrogen bonding. When the 6th residue is glutamyl as in Hb-A, it appears
that this ring closure is not possible. In Hb-S at 38 C this segment of the peptide
chain is stabilized through this cyclization by hydrogen bonding and hydrophobic
bonding. However, the hydrogen bonds are weaker at 0 C and the chain appears
to assume a conformation (of no ring formation) as in the beta chains of Hb-A.
The experimental results which support the hypothesis described above are presented
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here. Since Hb-A and Hb-S coexist in the heterozygote of Hb-S, the purification
procedures followed the Huisman’s method. It has been shown in many proteins
that under high hydrostatic pressure hydrophobic bonding and hydrogen bonding
were not be able to be formed. It has also been reported that sickled erythrocytes
unsickle under hydrostatic pressure of 50 atm.. Those suggest that the aggregated
form is morc voluminous than the monomer, i.e., its volume of activation, 4V*,
is positive. The thermal aggregation was studied in a jacketted titanium high
pressure cell with silica windows. The turbidity was recorded by a spectrophoto-
meter at 305 nm.. A plot of In (4OD/4t) versus the pressure in atmosphere in-
dicates that 4V* is 4-400 m/ mole~! upto 50 atm.; from 50 to 150 atm. the algebraic
sign changes and 4V* is —500 m/ mole-t. It appears that at 50 atm. a phase
change takes place. The 4H of aggregation reaction is 16 Kcal. mole-l. Nal-
bandian used urea mixed with inverted sugar for the treatment of sickle cell crisis
and he obtained the relatively good results. Generally, hydrophobic bonds can
be destroyed by the so-called hydrogen bond breaking reagents such as urea. The
other type of hydrophobic bond breaking reagents were therefore used here for the
influence on the rate of Hb-S aggregation. Placing the sample of Hb-S in the
specially designed cuvette for the internal gas exchange, the turbidity was measured
at 305 nm. wave length after deoxygenated with either nitrogen or herium gas. The
all experiments were carried out in 80 mM KCI, 25 mM Bis-tris buffer, pH 7.
Using Na ion as the cations, the inhibition effect of the anions on the aggregation
of Hb—-S (Hb-S deaggregation series) was I>Br>NO3>Cl in order. It is in-
teresting that this order is exactly opposite to the lyotropic series. In the rate of the
aggregation of Hb—S in high concentration of NaCl and KCl, K ion was more ef-
fective than Na ion. This coincides with the opinion by Griggs and Freedman saying
that KCl is essential for sickling. It was proved that Nal had a specific ion effect
on the deaggregation of Hb-S, but KI was not. Keeping the most effective I ion
for the anion part, the alkaline metals of la group in the periodic table showed the
inhibition of the aggregation of Hb-S in order of Na>K>Rb>Cs. This is also
opposite to the lyotropic series. It seemed that there are many substances having
more affinity to Na ion than K ion in the sickling erythrocytes compared to the
normals. Further speculating the specific ion effect of Nal, we found the following
aspects; Nal is more soluble to absolute methanol and ethanol than KI, and Na
ion tends to bind with the lipids making the soap. Iodine easily forms the addition
at compounds with the double bonds of the unsaturated fatty acids. On the other
hand, a larger amount of cholesterol was found in the sickle cells compared to the
normal erythrocytes, and the administration of steroid hormones to the patient on
the sickle cell crisis made the symptoms worse. From those findings and observations,
a certain role of the lipid-like substances in the process of Hb-S aggregation can be
suggestive. When the hemolysate of sickle cells is completely dialized, it does not
show the aggregation any more. Returning the dialysate to it, however, it starts
to aggregate again by deoxygenation. In this case, either experiments of adding
the dialysate from Hb-A to Hb-S or the dialysate from Hb-S to Hb-A do not give
aggregation. A dializable substance which takes a part in the aggregation process
seems to exist in the sickle cells and it is extractable by ether partially. Through
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those observations, it is assumed that the aggregation phenomenon of Hb-S is caused
not only by the abnormality of the primary structure of hemoglobin molecules, but
by the interposition of Co-factor.

5 ANEMIA DUE TO MALNUTRITION

SuiN-1cH1 HAvASHI

Department of Nutrition and Physiological Chemistry,
Osaka University Medical School

This report concerns with the relationship between nutritional status and diseases
including anemia among Ibans, the local inhabitants in Sarawak, Malaysia, based
on the medical and nutritional survey carried out in the summer of 1970. The Ibans
live in long houses along rivers and get most foods by growing upland rice, hunting
wild pigs and fishing. They were relatively thin and small in general and very few
were obese. Diseases most popular among them included infections of skin, eyes
and digestive tract, intestinal parasitosis including hookworm, and endemic goiter
due to iodine deficiency. On the other hand hypertension and diabetes were ex-
tremely rare. Examinations revealed mildly decreased blood hemoglobin especially
among children and aged people, whereas plasma protein, albumin and amino acid
ratio were all in normal range. Mildly decreased urinary hydroxyproline/creatinine
ratios were found among infants, suggesting some growth retardation. Dietary
survey revealed low calorie intakes, 769, of WHO requirement in average, whereas
protein intake was satisfactory both in quantity and in quality. Relatively low values
were obtained for intakes of trace nutrients such as calcium, vitamin A and B,,
although no clinical sign of avitaminosis was detected. Protein intakes calculated
from urea/creatinine ratios of early morning urines agreed well with the values
obtained from dietary survey. From the above results it was suggested that gastro-
intestinal troubles due to microbial and parasitic infections were most responsible
for the mild anemia of children. The characteristic low calorie-low fat diet of Ibans
should be noticed in connection with the rare occurrence of adult diseases such as
hypertension and diabetes.
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General presentation

1 A STUDY OF THE EFFECT OF TﬁIMERESURUS
FLAVOVIRIDIS VENOM ON SERUM AMMONIA
AND PHOSPHOLIPID LEVEL

SHIGEO TAKAKI

Department of Internal Medicine, Kagoshima Communication Hospital

A phospholipase A containing factor of Habu venom damages muscle membrane
and produces remarkable pathological changes. Levels of serum ammonia and
phospholipid were investigated in the following two experimental groups: A group
to which venom of each dosage of LDsg, LD X 5, LD3o < 10 was injected intramus-
cularly and an another group administrated Antivenin followed by the injection of
venom. Serum ammonia and phospholipid were determined by the method of Con-
way’s microdiffusion and modified Hoeflmayr-Fried, respectively. Normal levels
of serum ammonia and of phospholipid were 0.1-0.3 yg/m! and 80-120 mg/dl,
respectively. No change of serum ammonia level was noticed at three and six hours
after the injection of venom of LDsg. Serum ammonia was increased three to five
times that of control at thirty and ninety minutes after the injection of venom of
LDso x5 and LDs5px 10. On the contrary, serum phospholipid was lowered to about
one half of the control value. The increase of serum ammonia and the decrease of
serum phospholipid were considerably inhibited by Antivenin followed by venom
injection. No significant difference of serum phospholipid was found, however,
between LD35o x5 of venom injected group and Antivenin injected group after the
© injection of venom. As to the mechanism of increase of serum ammonia which was
observed in 90 to 180 minutes after the injection of venom, two possible pro-
cesses were considered as follows: (1) Protein— polypeptide — oligopetide — am-
monia (2) Nucleic acid— purine nucleotide or pyrimidine nucleotide — purine
‘nucleotide or pyrimidine nucleoside — purine (adenine) or pyrimidine (cytosine)
base —»ammonia. In the decrease of case of muscle damage by various toxins, it is
said that protein moieties of mitochondria and microsome, phospholipid and calcium
binding capacity may be observed. Through the above experimental results, it was
also revealed that decrease of serum phospholipid was occurred by Habu venom.
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2 RELATIONSHIP BETWEEN THE POTENCY OF HABU-TOXOID
ASSAYED FOR GUINEA PIGS AND THE LEVEL OF
CIRCULATING ANTITOXIN PRODUCED
IN MONKEYS BY THE TOXOID

SaToru Konpo, Se1j1 SADAHIRO AND RYOSUKE MURATA
The 2nd Department of Bacteriology, National Institute of Health, Tokyo

- We have made the field trials of Habu-toxoid (adsorbed) for human beings in
Amami Islands for the past 4 years. A part of the results obtained was reported
at the 13th Annual Meeting of this Society in 1971; it was demonstrated that Habu-
toxoid produced a sufficient level of antitoxin in man without provoking any signifi-
cant side reactions and was, therefore, evaluated as an effective means for the pro-
phylaxis of envenomation in man. As previously described, Habu-toxoid was
prepared by mixing individual formol toxoids to two hemorrhagic fractions, HR1
and HR2, of Habu (Trimersurus flavoviridis) venom. HRI1 and HR2 fractions,
being distinct immunologically, have been regarded as playing the most important
role in envenomation in man; HRI fraction contained the major lethal toxin of
the original venom. It was also reported that the experimental animals as well as
human beings, when immunized with Habu-toxoid, produced both anti-HR1 and
anti-HR2 to sufficiently high levels, thus demonstrating the excellent immunogenicity
of this toxoid for various animals. However, immune responses differed depending
on the animal species used; anti-HR1 titers were consistently higher in guinea pigs
than in monkeys as well as human beings. These facts raised the fundamental ques-
tions of whether or not the potency of the toxoid to be used for human beings can
be expressed in terms of guinea pig units. This communication describes experiments,
which demonstrate a clear-cut relationship between the amount of the toxoid, as ex-
pressed in guinea pig units, injected into monkeys and the antitoxin titer, anti-HR1,
developed in monkeys. Based on these results, we recommend to express the potency
of preparations of Habu-toxoid for human use in terms of guinea pig units.

3 ISOLATION OF MYONECROTIC FACTOR FROM THE VENOM
' OF HABU (TRIMERESURUS FLAVOVIRIDIS)

Hirosui CHINZEI

Division of Tropical Epidemiology, Institute of Medical Science,
University of Tokyo

In Amami Island, annually about 300 persons are bitten by Habu (death-
rate: 19%) and wretchedly about 89, of them have suffered from severe sequelae
(for example, deformity). The existence of the primary myonecrotic factor in the
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venom of Habu are not admitted by some researchers, however, clinically and ex-
perimentally it seems that in local lesion bitten, myonecrosis caused by primary my-
onecrotic factor takes part in these severe cases, and the isolation of that factor from
the venom was attempted. An equal volume of cold acetone was added to 19,
of venom solution of Habu and to the supernatant fluid, cold acetone (final volume:
609,) was again added, and finally by centrifugation the precipitate was obtained.
Histologically, for the purpose of examining the biological activity of this precipi-
tate, each male mouse of DD weighting 18-20g was injected into the thigh (in-
tramuscularlly) with 0.1 m/ of it (250 pg/ml, measured by Folin’s method) diluted
with saline. All mice were sacrificed at regular intervals and the local tissues in-
jected were fixed with 109, formalin, cut and stained with Hematoxylin and Eosin.
Within | minute after injecting, myolysis was caused in the local lesion and after 30
minutes coagulation necrosis was found. After 3 days, myonecrosis was clearly con-
firmed, but no haemorrhagic findings were recognized in all cases. Therefore, path-
ological findings showed the fact that myonecrotic factor without haemorrhagic acti-
vity was isolated from the venom.

4 SNAKEBITES IN INDIA

Yosuio Sawarl) anp Manasu Honma2)

Institute of Medical Science, University of Tokyo!) and School
of Medicine, Gunma University?)

We have made a survey of snakebites in India for two months in 1972. About
20,000 persons died of snakebites every year. So many patients expired before they
visit hospitals. Identification of the snakes in snakebites was very difficult because
of poor information of both physicians and patients about the snakes. However,
the main cause of death should be attributed to cobrabites. The toxicity of the venom
of cobra was so high that most of the patients died within 24 hours. On the other
hand, the time of death prolonged to 3 or 7 days in the case of viperbites. Polyvalent
antivenin for the venoms of cobra, krait, Russell’s viper and saw-scaled viper is used
for the specific treatment. In some cases, symptomatic treatment such as application
of artificial respiration and peritoneal dialysis were effective to save the patients from
death. It is suggested that prophylactic immunization with cobra venom toxoid
would be useful to decrease the mortality.
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5 IMPORTED MALARIA

OsaME TanakaD, Ero Tsusural), Humio Osaki?)
AND YosHIHIRO ITO2)

The 3rd Department of Internal Medicinel’ and The Department of Parasitology!’,
University of Tokushima, Faculty of Medicine

Cases of malaria in Japan has been increasing in number due to the frequency
of traveling around tropical areas. A case of imported malaria was reported. A
33-year-old male, salesman in the timber company, was admitted to our hospital
on May 9, 1973 complaining of high fever with shaking chills. About one month
before admission, he stayed in a jungle area for weeks in Celebes, Indonesia. Fever
and exanthema developed a week later when he had staying in jungle. Blood smears
revealed Plasmodium vivax with Giemsa staining. His physical findings was almost
normal, although the liver was palpable one QFB below the costal margin. Sple-
nomegaly could not be found. Laboratory findings were as follows; there are slight
anemia, WBC: 6,100/qmm, monocyte in peripheral blood increased to 119,.
CCF: 2+, CRP: 54, Coombs test: (—), thrombocyte: 6.7x 104, bleeding
and coagulation time were normal. ‘After the diagnosis was established, the patient
was treated with quinine and chloroquine (total, 1.4 g), then Diameton® was ad-
ministered for about a week. He recovered promptly by the treatment. However,
fever episodes occured 100 days after the first treatment. On the relapse of malaria,
Plasmodium vivax was again positive in blood smears. The same medication was
administered. The results of treatment was fairly well. With regards to imported
malaria in Japan, it is important that general countermeasure and treatment should
be initiated as soon as possible.

6 A CASE OF PLASMODIUM FALCIPARUM MALARIA

SHUN-1CHIRO KUrRATAD, Tosuio Yamamoro?), HiIRoYukl AMANO?),
AKIRA SAN0?), Yasuo Takanasui?, Hirosar TARAHASHI®),
MasaNORI ATHARA® AND YOsHIE TACHIBANAY)

Department of Endocrinology!’, Department of Overseas Medical Service?’
and Department of Clinical Pathology3’, Tenri Hospital

The patient was a 21-year-old student. He stayed in Kenya, Africa, for two
months in 1973. He complained of mild fever, diarrhea, fatigue and loss of appetite
on his way home to Japan from Africa. He was given 500 mg of sulfamonometh-
oxine and 50 mg of pyrimethamine by mouth. Two blood examinations revealed
no trophozoites of Plasmodium falciparum and he continued to be given 1,000 mg of
sulfamonomethoxine weekly by mouth for 4 weeks in the Tenri Hospital Outpatient



114

Clinic. Two months after returning to Japan, he complained of high fever, diar-
rhea and dark urine. On the next day, he lapsed into unconsciousness. He was
admitted to Tenri Hospital. He was in semicoma, but did not show abnormal re-
flexes. The thin blood films revealed trophozoites of Plasmodium falciparum at a den-
sity of 41,300/cmm and erythrocyte count was 281 X 104/cmm. He was given 600 mg
of chloroquine and 1,000 mg of sulformethoxine and 50 mg of pyrimethamine through
a stomach tube. After 6 hours he was again given 300 mg of chloroquine. On
the second hospital day, he recovered from unconsciousness and the trophozoite density
fell to 19,500/cmm. He had no high fever after admission. After 57 hours trophozo-
ites disappeared both on the thin and thick blood films. On the 29th day anemia
was cured, and high serum CRP and LDH activities seen on the first day has gradual-
ly declined to the normal range as his symptoms disappeared.

7 A CASE OF CEREBRAL TYPE OF PLASMODIUM
FALCIPARUM MALARIA

SHUN-1cHIRO KURATAYD), TosHio YamMaMoT02), HIROYUKI AMANO2), AKIRA SANO?),
Yasvo Takanasui?), Hirosuir TAkAHASHI®), MASANORI ATHARAD),
YosHie TacHiBaANA®, Hironumr IwamoTo?), Yosuio Ono?),
Hironiko YamaBe4 anp Kunio IcHijiMa®

Department of Endocrinology?’, Department of Overseas Medical Service?’, Department of
Clinical Pathology®’ and Department of Pathology?’, Tenri Hospital

A 21-year-old nurse was admitted to Tenri Hospital on June 25, 1973 in a coma-
tous state. She had neither been to the malarial endemic area nor been transfused.
However, three weeks before admission, she took care of a patient with Falciparum
malaria as a nurse for two days, on June 5, 1973. After two weeks, she suffered from
fever and headache. One week after this episode, she lapsed into coma. The thin
blood films revealed Plasmodium falciparum parasites. The parasite count was 4,230/
cmm, erythrocyte count was 423 x 104/cmm, and leucocyte count was 14,300/cmm.
She was administered 600 mg of chloroquine, 1,000 mg of sulformethoxine and 50 mg
of pyrimethamine through a stomach tube, but she died 4 hours after her admission.
Necropsy findings were as follows: (a) Macroscopic findings; The brain was violet
in color and splenomegaly, 330 g, was seen. Several small bleeding foci were seen
in the digestive and respiratory organs. (b) Microscopic findings; Malarial
parasites were revealed in the red blood cells of many organs, especially of the brain,
spinal cord, spleen, liver, lungs and lymphnodes. Malarial pigments were demonst-
rated in the spleen, liver, lymphonodes, heart, lungs, kidneys, ovaries, uterus and
bone marrow. James Ikeda reported in 1972 that Anopheles species were distributed
in Tenri City, but A. minimus was not demonstrated.
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8 FIVE CASES OF IMPORTED TROPICAL DISEASES

Naova Murtab, Takaakira INomoToD), Isao Iwamorol), Yasuo NakajiMal),
Fumiva Murakamil), KE1zo YAMAGUCHI2) AND AKEHISA SHICHIjO®

Division of Internal Medicine!’, Department of Clinical Research?’ and Department of Virology?®’,
Institute for Tropical Medicine, Nagasaki University

We are reporting five recent cases of the so-called imported tropical diseases.
Briefly presented are clinical courses, diagnoses and treatments of dengue fever
(1 case), vivax malaria (1 case), and falciparum malaria (3 cases). Having reviewed
the literature on the imported falciparum malaria in Japan, the problems in its
diagnosis are discussed. Case 1. A 22-year-old male student had a one-month’s
trip to Thailand and Indonesia. On the 2nd day after his return, a high fever and
arthralgia developed. This case was diagnosed as dengue fever, subtype II through
CF-test. Case 2. A 36-year-old male government employee had an attack 2
months after his return from Palawan Island, Philippines where he had been engaged
in a medical survey. The characteristic periodicity of the fever in vivax infection
was noted. Cure was attained with the combined use of fansidar and primaquine.
Recrudescence has not been observed up to the present. Case 3. A 27-year-old
male sailor had a fever diring his stay in Cameroun, Africa. This case was diagnosed
as falciparum malaria after his return to Nagasaki. The fever subsided and schizont
disappeared from the peripheral blood after the treatment with totally 2 g of sul-
famethopyrazine, though gametocytemia persisted. Additional use of chloroquine
cleared the parasitemia. Case 4. A 45-year-old male businessman had an attack
of falciparum malaria on the 25th day after his return from Ghana, Africa, and was
cured with the administration of chloroquine. Case 5. A 44-year-old male business-
man. He returned from Ghana as Case 4. He had a high fever, diarrhea, mental
disturbances and convulsions on the 11th day after his return. Being suspected
of Japanese encephalitis, the patient was admitted to a certain hospital and died
on the 17th day after the onset. Re-examination of the stained blood-films after
his exitus disclosed Plasmodium falciparum. Many schizonts appeared in the peripheral
blood besides that 18.6%, of erythrocytes were parasitized with ring forms. Out
of 8 cases of falciparum malaria imported to Japan (4 in the literature and 4 of ours)
only one case was correctly diagnosed at the time of admission: Other diseases were
suspected as to all of the remaining 7 cases, indicating the difficulties to make a
correct diagnosis for this disease. Four cases out of 5 fatal ones had not any specific
treatment. All fatal ones showed the syndrome of cerebral malaria. Two cases
proceeded into renal failure with anuria, rising blood urea nitrogen and electrolyte
disturbances. Abnormal laboratory findings included leucocytosis with shifts to the
left, hypoproteinemia, hypoalbuminemia, high a-G band and elevated lactate
dehydrogenase. Especially, high lactate dehydrogenase values are characteristic
to this disease. Its diagnostic value and the mechanism of elevation are speculated
on.
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9 MALARIA, G-6-PD DEFICIENCY, EOSINOPHILIA
AND OTHER STUDIES ON RESIDENTS
OF DUMAI DISTRICT, SUMATRA, INDONESIA |

TATsukicHI Muto AND Isao EBisawa

Laboratory of Tropical Epidemiology, Institute of Medical Science,
University of Tokyo

The study was made from February to August, 1973, in the dry season when one
of the authors (T.M.) worked in a dispensary at Dumai, Sumatra. The district is
located at about 2 N, the average monthly temperature ranged between 31-32 C
(maximum) and 24-25 C (minimum) every month. Seven of 16 febrile patients
seen at a dispensary in the town of Dumai were found to have malaria. Five had
P. vivax, two others had P. malariae and P. falciparum infection, respectively. Ninety-
seven Sakai and Bugisat tribes were examined on 5 occasions, and 6 were positive
for malaria; 4 had P. vivax and two others had P. falciparum and P. malariae, respec-
tively. Many of these patients had never left this district, and it is concluded that
malaria is endemic in this area. Four vivax malaria patients were treated with two
MP tablets (500 mg of sulfamonomethoxine and 25 mg of pyrimethamine per tablet)
and were followed up daily. Clinical and parasitological responses were excellent
and asexual parasites disappeared from the blood within 3 days after medication.
The glucose-6-phosphate dehydrogenase (G-6-PD) of the red blood cells was ex-
amined employing G—6—PD kit of Sigma & Co., Ltd. Four out of 109 local workers
were deficient of this enzyme. On the other hand, 3 of 9 Sakai tribes were defici-
ent of this enzyme. Twenty-one people with parasite ova in the stool and 10 people
without parasite ova in the stool were examined for the leucocyte, eosinophil and
lymphocyte counts of the peripheral blood. No difference was noted between the
two groups as regards these blood elements. The eosinophil counts, i.e. were as
follows; 64585, and 4704101 for the two groups, respectively. Microfilariae
of B. malayi were found in 2 of 127 blood specimens obtained at daytime in this
district.
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10 OUTBREAK OF MALARIA IN THE MONTIBLE SUBCOLONY,
IWAHIG PENAL COLONY, PALAWAN ISLAND,
THE PHILIPPINES

1. Epidemiological Survey

AKIRA MrvaTa, TosHi0 NARABAYASHI, MAsunisa TsukamoTo,
KEe1zo YamacucHr aND IcHiRO MivAcG
Institute for Tropical Medicine, Nagasaki University

During a period of January 17 to February 14, 1973, we experienced an out-
break of malaria in the Montible Subcolony. Comparing with the same season
of previous years, the number of malaria patients was remarkably high during the
survey period as follows: (1) Out of 571 prisoners examined, 235 were malaria
patients (40.4%,), and 95.7%, of which were falciparum cases. Within the subcolony
the highest incidence of malaria was found at the Coconut Expansion Section to be
87.8%, followed by the Coconut Maintenance (73.89,) and Handicraft (51.4%)
sections. These were established at outskirts of the Montible Subcolony where the
forest was newly cut-off. However, the patient rate (10-309%,) at the central part
of Montible opened several decades ago was lower than that at the outskirts. (2)
Average daily onset of malaria was 11.7 patients in January, 7.8 in February, and
9.8 during the overall period, whereas the highest record of the average was only
1 or 2 patients/day in the same season of previous years. Usually the patient in-
creases from the end of rainy season to the middle of dry season. According to
monthly weather records from August to December in 1972, the precipitation was
more than 100 mm; and in January 1973, rainy days were only 4 and the precipita-
tion was less than 10 mm. These conditions seem to be suitable for breeding anoph-
eline larvae in streams. (3) Main complaints before drug treatment among 221
malaria patients were headache (82.49%,), fever (29.49%,), joint and muscle pains
(25.3%), chill sensation (12.7%,), etc.. (4) The number of malaria patients was
higher in prisoners who stayed shorter than one year after being transfered from
other prison, when compared with that in prisoners who stayed for longer than one
year. One of the reasons of malaria outbreak at the colony might be the transfer of
many prisoners from non-malarious areas to the malarious place. More than a
half of malaria patients of new commers to the colony within one year had malaria
anamnesis and some of them were already suffered from malaria several times in the
colony. (5) Results of questionary surveys done at both Coconut Expansion and
Maintenance sections showed that most of prisoners used their own mosquito net
every night. The size of the individual net is, however, too small and hence there
are many chances to be exposed to mosquito bites.
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11 OUTBREAK OF MALARIA IN THE MONTIBLE SUBCOLONY,
IWAHIG PENAL COLONY PALAWAN ISLAND,
THE PHILIPPINES

2. Entomological Survey of Malaria Vectors

IcHirRO Mivaci, TosHiO NAKABAYASHI, MASUHISA TSUKAMOTO,
AKIRA Mivara AND KE1zo YaMAGUCHI

Institute for Tropical Medicine, Nagasaki University

Entomological survey was carried out from January to February 1973 at the
Montible Subcolony where an outbreak of malaria was found, and the following
results were obtained: (1) As it had already been the dry season when this survey
was started in the subcolony, the water-flow of streams in the survey areas became
slow and many larvae of Anopheles minimus flavirostris, one of the most important
malaria vectors in the Philippines, were found along the grassy edges of streams.
(2) The Carabao-baited net trap at the central part of Montible was operated one
night from sunset-time (6: 00 p.m.) until next morning (5: 00 a.m.). Ten species
of Anopheles, 2,228 females in total were collected. An. philippinensis (33.3%,), An.
vagus vagus (26.7%,), An. peditaeniatus (19.9%,), An. tessellatus (11.19,) were abundant,
followed by An. minimus flavirostris (6.7%,). A small number of An. subpictus, An.
manalangt, An. vagus limosus and An. ludlowae were also included. (3) The Outdoor-
and Indoor-human baited collections were done at 3 different sections of the sub-
colony in 13 nights, and a total of 1,600 anopheline mosquitoes were caught. As
the number of An. minimus flavirostris took more than 999, of all individuals collected,
this species was found a definite preference for man. A small number of An. bala-
bacensis balabacensis, An. peditaeniatus, An. maculatus, An. philippinensis and An. vagus
vagus were also caught. (4) Many malaria patients were observed in the Coconut
Expansion section to which about 40 prisoners were assigned shortly before. They
dwelled in a large nipa-hut which allowed mosquitoes to enter freely. A total of 56
An. minimus flavirostris resting on the wall inside the nipa-hut were collected from
sunset-time to midnight and 23 of them were already engorged. The females of
the mosquitoes seemed to prefer resting on the wall lower than 60 cm height from
the floor. A peak of feeding activity in An. minimus flavirestris was thought to be
around midnight.
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12 SOME COMPLEMENTS TO THE ORAL PROPHYLAXIS
AGAINST MALARIA

TosHio NAKABAYASHI, MASUHISA TsukamMoTO, AKIRA MiIYATA,
KE1zo YamacucHt AND IcHIRO MiIvAGI

Department of Epidemiology, Institute for Tropical Medicine, Nagasaki University

Iwahig Penal Colony in Palawan Island of the Philippines has been well known
as a high-endemic area of malaria. During the period from November 1971 to Jan-
uary 1972, oral administration of antimalarials for prophylaxis and blood exami-
nation for malaria parasites were attempted to colonists of the area weekly for 10
weeks. 321 colonists were divided randomly into 6 groups of A to F and a given
combination of drugs was given to each of the groups, that is, sodium bicarbonate
(placebo) to Group A, sulfamethoxypyrazine 500 mg to B, sulfamethoxypyrazine
500 mg plus pyrimethamine 25 mg to C, sulformethoxine 500 mg to D, sulformeth-
oxine 500 mg plus pyrimethamine 25 mg to E, and pyrimethamine 25 mg to F. A
positive result in parasite detection was obtained in 26 of 415 times of examinations
(6.3%) in Group A, while in 29 of 2,032 (1.4%,) in total of Groups B to F. These
results would reveal, as a whole, the effectiveness of the oral prophylaxis. The positi-
vity rates in prophylaxis groups were 1.99, in B, 0.59, in C, 1.0%, in D, 0.79%, in E,
and 3.19; in F, respectively. Through the total examinations the vivax species was
found 36 times; 19 in A and 17 in B to F, and the falciparum 19 times; 7 in A
and 12 in B to F. Except a few cases, the parasite-positive colonists found in the
prophylaxis groups showed in general a low parasite density in blood smears and did
not show any serious symptom. Further consideration should be given to the kinds
and dosage of drugs used this time.

13 A CONSIDERATION ON THE REASON FOR THE RECENT LOW
INCIDENCE OF JAPANESE ENCEPHALITIS IN JAPAN

Yosurro Wapa
Department of Medical Zoology, Nagasaki University School of Medicine

Since the reason for the recent decrease in the incidence of Japanese encephalitis
in Japan does not seem to have been made clear, this was studied by comparing the
information obtained by simulation of theoretical model for Japanese encephalitis
epidemic (Wada, 1972) with the observed data. According to the theoretical model,
it was indicated that the larger the number of vector mosquitoes feeding on pigs is,
the larger the number of transmissible mosquitoes produced by feeding on viremic
pigs is. On the other hand, the number of human cases is considered to be given
by the product of three factors, (1) the number of transmissible mosquitoes, (2) the
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probability of a mosquito to feed on man, and (3) the probability of a person bitten
by a transmissible mosquito to become ill. Therefore, the relation between the
abundance of vector mosquitoes and the number of human cases in each year was
examined, based on the data in Nagasaki prefecture where particular studies on
mosquito population have been made since 1965 so as to compare the yearly density
of vector mosquitoes. As a result, a highly significant correlation was shown between
the two, that is, the higher the density of vector mosquitoes (accordingly the density
of transmissible mosquitoes) is, the larger the number of human cases is, and if the
density of vector mosquitoes was considered, there was not indicated any tendency
toward the decrease in the number of cases in recent years. These facts seem to point
out that the recent decrease of human cases can be explained only by the change in
the number of vector mosquitoes. The other two factors, i. ¢., the probability of
a mosquito to feed on man, which would be influenced by the protection from mos-
quito bites, and the probability of a person bitten by a transmissible mosquito to
become ill, which would be influenced by naturally or artificially aquired immunity,
have perhaps played minor roles, if any, in the recent decrease of human cases.

14 SOME ASPECTS OF GREAT DIMINUTION OF CULEX
TRITAENIORHYNCHUS SUMMOROSUS, THE PRINCIPAL
VECTOR OF JAPANESE ENCEPHALITIS WITH THE
RECENT ADVANCE OF AGRICULTURAL METHOD

Kivosur KamMiMura
Toyama Institute of Hygiene and Microbiology

The author concludes that the great decrease in numbers of Culex tritaeniorhynchus
summorosus, the principal vector of the Japanese encephalitis virus, is attributable to
the recent advance in agricultural technique. The grounds for this conclusion are
given below. (1) The spread of dry rice field the improvement in techniques for
water management made intermittent irrigation possible. Thus the rice field became
more and more unsuitable as the breeding site for mosquitoes. (2) The short period
cultivation of rice became popular due to the appearance of early-ripening varieties
as a result of crossbreading. This forced the water-filled period of the rice field be-
coming earlier, at which time the temperature is too low for mosquitoes to grow.
In addition, timely application of insecticides at this period or shortly later is also
effective in controlling the vector mosquitoes. (3) From the hygienic standpoint,
large scale swine-raising farms, which survived after the recent economical selection,
tend to possess better mosquito control systems. Thus the propagation of mosquitoes
was greatly interfered, decreasing amplification and its transmittance of the Japanese
encephalitis virus.
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15 ANALYSIS OF THE ERADICATING STAGE OF PREVALENCE
OF INTESTINAL PARASITES IN JAPAN

TatsusHr IsHIZAKI

Department of Parasitology, National Institute of Health, Tokyo,

Rer1 Suzukr AND YosHIHARU OKADA

Tokyo Association of Preventive Medicine

Kaoru MoORISHITA

Japan Association of Preventive Medicine

Prevalence of intestinal parasites in Japan was high in the past, 70%, among
school children and the farming population. The main species were Ascaris lum-
bricoides, Ancylostoma duodenale, Necator americanus, Trichuris trichiura and Enterobius
vermicularis. However, this prevalence rate has been lowered year after year, and
it reached recently at the lowest stage of under 5 percent. This decrease may be
due to various causes; one of them was considered the mass treatment following
mass examination of feces performed on the local population, and this treatment
has covered almost all areas of Japan. As a result of the decreasing prevalence rate,
elementary schools showing negative results of any parasitic eggs on examination have
been found recently in Tokyo province, and the number is gradually increasing.
For the purpose to clarify the factors related to parasite-free schools, 100 elementary
schools were selected from urban and suburban areas of Tokyo province, and they
were investigated on their rates of egg-positive children during 1966 to 1971. In-
cidence of parasite-free schools, whose all children are negative for parasitic ova,
was 99, in 1966 in urban schools and 49, in suburban schools, and it increased so
acutely that its rate in 1971 was 409, in urban schools and 309, in suburban schools.
Furthermore, among parasite-positive schools, number of schools with less than 0.29,
positive has increased markedly during recent 6 years. The parasite-positive rate of
a school may represent the rate in population from which school children were
sampled. If so, a parasite-free school must be the final goal of an eradication status.
Therefore, a correlation between incidence rates of two following calendar years was
investigated. The result in Tokyo province was that 529, of parasite-free schools
showed again zero percent in the next year, while only 18 to 299, of parasite-positive
school turned to 09, school. This difference was significant statistically. The
schools showing negative parasitic test more than two consecutive years increased
in number recently. These schools showed often lower positive rate of 0.2, or less
in the previous year. This fact indicates that parasite-free schools represent the
eradicating stage of parasitic infection in their background population. Main species
of intestinal parasites found in Tokyo province were ascaris and whipworm.
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16 AN EPIDEMIOLOGICAL SURVEY ON HUMAN AND CANINE
INTESTINAL PARASITES IN OKINAWA, ISHIGAKI AND
IRIOMOTE ISLANDS, SOUTHWEST JAPAN, WITH
SPECIAL REFERENCE TO ANCYLOSTOMA
CEYLANICUM

Kenj1 OkamoTo?, Kiroku Matsuno?); Naoki Arizono?), Kenj1 OcinoD,
YUKIkATSU NAKADED), SEISUKE Okupa?), Sumio UraNo02), TaAkEsHI IKAI®,
KEr Uepa®, Seisno Sonopa® anp Nosuo CHikaMOCHI3)

Department of Medical Zoology!’, Department of Internal Medicine (I1)2) and Student Circle
of Tropical Medicine?), Kyoto Prefectural University of Medicine

Although Ancylostoma ceylanicum had been regarded as a synonym of A. braziliense
for a long time since Gordon’s statement (1922), Biocca (1951) showed the differences
between them and emphasized that they are independent species. Yoshida (1965,
1971) added recently some new differences between them and agreed with the Bioc-
ca’s opinion. Yoshida and his co-workers have carried out surveys on the distribution
of A. braziliense and A. ceylanicum in the tropical and subtropical regions since 1966.
Concerning the distribution of those ancylostomes among Japan, we already found
A. ceylanicum in dogs in Tokunoshima and Amami southern islands of Kagoshima
Prefecture, although we failed to collect it from animals in mainland Kagoshima,
Miyazaki, Ehime and Kochi Prefectures. The present paper reports that one
male and one female A. ceplanicum were collected from one dog out of 15 which were
captured in Okinawa Island, whereas the results of 7 dogs in Ishigaki Island and
10 dogs in Iriomote Island were negative for worm. The stool examination of
inhabitants in some villages of these islands showed that the infection rates of hook-
worm, whipworm, Strongyloides stercoralis and ascaris were 14.7%,, 5.9%,, 2.9%, and 09,
respectively. The infection rate of pinworm in a kindergarden examined by the
scotch-tape method was 23.69,.
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17 DISTRIBUTION SURVEY OF PHARYNGEAL STREPTOCOCCI
IN OKINAWA (RYUKYU) (3RD REPORT)

TosHiHIKO YAMADAD, JuTARO TADANOYD, Tovoko OcuRi2), MASAJI SHITARAZ)
AND YUICHI SHIOKAWA3)

Department of Clinical Pathology!), Clinical Laboratories?’, Department of Internal Medicine®,
Juntendo University School of Medicine

Yasusar MivamoTo

Kanagawa Prefectural Public Health Laboratory

Fujiniko MiyasaTo

Department of Internal Medicine, Okinawa Chubu Hospital

Importance of Group-A hemolytic streptococci in the etiology of rhuematic
fever, acute nephritis has been well documented. Studies on rheumatic fever and
acute nephritis must be based on epidemiology of streptococcal infection. For that
reason, throat culturing for hemolytic streptococci, has been carried out annually
among school children in Okinawa. The isolated strain of Group-A hemolytic
streptococci were examined serologically by T-agglutination method and classified
using standard typing serum. The incidence of hemolytic streptococci have been
higher in all regions in Okinawa, than any of the regions in main island of Japan.
In Koza, T-12 and T-14 were predominant of the isolated strains with similar
characteristics as the strains found in Tokyo. In Miyako, there were some variations
of the predominant types. In Hirara, T-14 and T-23. In Gusukube, T-8, T-23
and T-14. In Ikema, T-14 and T-9, were predominant. In Hateruma, T-28
was the predominant type, but the past three surveies, T-11 had been the predominant
type. It is interesting that T—14 was isolated from every region in Okinawa as one
of the predominant types. Pathogenecities of T-11 and T-14 are not determined.

18 THE CHANGES IN BOTH SEROTONIN CONTENT
OF THE LIVER TISSUE AND ARGENTAFFIN
CELL NUMBER IN THE DUODENUM DUE
TO SHISTOSOMA INFECTION

MakoTto Kurata, Takasur Inoue, Micaie Koca, HiIRoHIDE KIKKAWA
AND KokicHr TANAKA

The First Department of Internal Medicine, Kurume University School of Medicine

The change in serotonin content of the liver tissue and the fluctuation of the
number of the argentaffin cells in the duodenal mucous membrane were investigated
in the rabbits nine days or six weeks after infection with Schistosoma cercariae to the
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animals. Serotonin was measured by Furukawa’s modification of the original pro-
cedure devised by Udenfriend, Bogdanski, et al.. The argentaffin cells in the duodenal
tissue obtained from the portion near the papilla indicating the opening of the common
bile duct were stained by Masson-Fontana’s method after making serial sections,
and were counted. Serotoxin content of the rabbit’s liver obtained nine days after
Schistosoma infection was evidently increased as compared with that of the unin-
fected control. Serotoxin content of the liver of the rabbits which showed many egg
nodules six weeks after infection was very low in comparison with that of the un-
infected control. Splanchnectomy in the rabbits resulted in inhibition of intrahepatic
reaction to Schistosoma infection. This phenomenon might be partially related to
the lower value of serotonin content in the liver caused by splanchectomy before
infection. In addition, the number of the argentaffin cells in the duodenum of the
rabbits, whose Schistosoma infection continued for six weeks, was obviously different
from that of the uninfected rabbits, the number of the former being clearly less.
Consecutive injection of a small amount of serotoxin caused a decrease in the number
of the duodenal argentaffin cells.

19 EPIDEMIOLOGICAL SURVEY ON HUMAN STRONGYLOIDIASIS
AND ON FILARIASIS IN IKEI ISLAND, OKINAWA

SueHIsA TAakapAD, MotoHIRO IsEkID, SuiceHikO UNiD, Kazuvuki TANABED,
Ryozo Sano?d), Suin-icH1 YONEMOTO2) AND YAsuvosHI NisHI02)

Department of Medical Zoology!’ and Laboratory of Biology,?
Osaka City University Medical School

Isao TAjMa

Osaka Association for Health Service

The survey was made of strongyloidiasis with the filterpaper culture method
and the serophan thick smear method of stool in December 1972 and in July 1973,
and of filariasis with the 30 cmm thick blood smear method and the filarial skin test
(Sawada Antigen, FST3) in July 1973 on the residents in Ikei Island of Okinawa.
The larvae of Strongyloides stercoralis were found from 7 of 306 stool samples examined
(2.3%) in 1972, and from 5 of 162 (3.19%,) in 1973. The total number of S. stercoralis
carriers found in our survey were 9 cases, and all cases were older than 54 years of
age and showed no clinical symptoms. For treatment, pyrvinium pamoate suspension
was administered orally at a dose of 5 mg per kg of body weight once a day for 4
successive days to the 5 cases and 2 out of 4 cases became negative one month after
the administration. On the filariasis, the positive cases of Microfilaria bancrofti were
found in 11 of 272 cases examined (4.0%,), and the mean number of microfilaria per
30 cmm blood smear in positive cases was 13.3 microfilariae with the highest density
of 61 microfilariae. Among the positive cases, one patient aged 42 has shown mild
symptoms of acute filariasis occasionally but the other 10 cases were asymptomatic
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carriers. On the age of the microfilaria carriers, one was 17 years old female and
the other 10 cases were older than 42 years. Positive cases of filarial skin test were
found in 93 out of 192 cases examined (48.49,), and the high positive rates were re-
vealed in young age groups as well as in old age groups. This facts suggest that the
new infections of filaria may still occur in thisisland. The mosquitoes collected during
the survey in July 1973 were adults of Armigeres subalbatus, Culex fatigans, Aedes albopictus
and some Aedes togoi by light traps, and larvae of A. albopictus, A. togoi and some Tox-
orhynchtes sp. from various water areas.

20 PULMONARY COIN LESION DUE TO DIROFILARIA
IMMITIS, A CASE REPORT

AKIRA IsHn

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

Katsuo Fuse
Department of Thoracic Surgery, Faculty of Medicine, University of Tokyo

A fifty-six vear old woman living at Matsudo City, Chiba Prefecture, complained
of general fatigue. No particular finding was obtained on physical and laboratory
examinations except a coin lesion on chest X-ray picture. Because of concomitant
tuberculosis remnant, she was suspected to have tuberculoma or lung cancer. Upon
surgical operation, a tumor of 1.5 cm diameter, containing caseous material was
excised. Pathohistological examination revealed two cross sections of nematode
in a plugged artery. Diameter of the section measured 300—400 pm, cuticle showed
three layers, muscle layer was thick and the internal cuticular ridge was noticed. The
worm was identified as a young female of Dirofilaria immitis. Serum after the operation
gave negative reactions in double gel-diffusion precipitin test and indirect hemaggluti-
nation test with Dirofilaria antigen. Positive immediate skin reaction was shown
with crude and FPT (filarial polypeptide) antigens of Dirofilaria but not with VBS
antigen of Paragonimus westermani. This is the second case of pulmonary dirofilariasis
in Japan and the 29th in the world as reported in the literature.
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21 SIDE REACTIONS OF DIETHYLCARBAMAZINE IN THE
TREATMENT OF MALAYAN FILARIASIS

Yosuraito Otsuji, Ryujt HARADA AND AKIRA NAKASHIMA

Second Department of Internal Medicine, Faculty of Medicine, Kagoshima University

Yasuo NakaziMAD anD Daisuke KATAMINE2)

Department of Internal Medicinel’ and Department of Parasitology?,
Institute for Tropical Medicine, Nagasaki University

Investigations on Malayan filariasis in Che-ju island, Korea, have been carried
out since 1970, where the disease has been known to be heavily infested. Side
reactions such as fever, lymphangitis and lymphadenitis, etc. were seen developed
in the microfilaria positives after diethylcarbamazine (DEC) administration. One
of the preventive measures for those side reactions is to be presented. Thirty-one
out of 35 Malayan microfilariae carriers developed fever (88.69,). The figure was
higher than that seen among Bancroftian microfilaria carriers (11 out of 21 cases;
52.3%). Moreover, the fever in the former group was higher than that developed
among the latter group. The fever usually continued more than 72 hours and tended
to be relatively higher among young microfilaria carriers. Other symptoms such as
headache and myalgia, etc. were also higher in incidence among microfilaria carriers
treated with DEC. Those annoying symptoms have been the obstacles for the
treatment programs of microfilaria carriers, and this problem should be overcome for
the purpose of filariasis eradication. For this purpose, betamethasone, a steroid
hormon, in the dose of 3-4 mg/day was given in combination with DEC. Seventeen
out of 36 cases treated with steroid hormone-DEC combination developed fever
(47.2%). However, high fever exceeding 38 C was seen in only 6 cases (16.7%),
significantly low when compared with high fever incidence of 88.69, observed among
those given DEC only. Other symptoms except fever were also lower in occurrence
among those given both steroid hormone and DEC. Microfilaria conversion rates
and microfilaria reduction rates were compared in both groups treated with DEC
only or with the DEC-steroid hormon, and it was proved that there were no significant
differences between them. That is, in the DEC-steroid hormon administered group
microfilaria reduction rate was found to be 96.29, two hours after the administration
of DEC in the dose of 6.0 mg/kg. Steroid hormon administration has been proved
to be effective for the prevention of side reactions brought about by DEC administra-
tion in microfilaria carriers. It has also been known that steroid hormon has not
affected adversely the microfilaria reducing effect of DEC.
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22 ULTRASTRUCTURAL STUDIES ON THE MICROFILARIA OF
BRUGIA MALAYI AND BRUGIA PAHANGI

SencHi INaTomi, DAiGoro SakumoTO, YAasuMasa Toncu, SETsuo SUGURI
AND Kazuo Itano

Department of Parasitology, Okayama University Medical School

The sheath of microfilaria is composed of membranous structure, about 200
A thick, with dense granular materials on its outer surface. The transverse striations
of body cuticle are distributed with regular intervals from anterior tip to posterior
end. The cuticle consists of three layers; external cortical, internal cortical and
fibrous layer. The external cortical layer is electron dense, and occasionally dis-
continued at the deepest parts of transverse striations. The hypodermis which is
generally narrow is situated beneath the fibrous layer. The muscle cell layer forms
four groups in cross section. Variations of this general arrangement occur only
in the head or tail. The muscle cells are elongate, spindle shaped and well developed.
The non-contractile portion has a nucleus, mitochondria and glycogen particles.
In the anterior tip of the body, microfilaria of B. malayi has one hook and several
spines as external organs. In microfilaria B. pahangi more than four papillaec were
observed. And also, the buccal capsule opens at the anterior tip of head disk and
connect with the central canal, which is traced back to the inner body. In B. malayi,
the central canal is distinctly connected with the inner body, but in B. pahangi it is
uncertain that the canal actually connects with the inner body. Several desmosomes
are often found around the central canal. Two cephalic channels are situated in
the cephalic space. One opens at the very tip of the worm, the other opens befor
reaching the tip. Each channel has several cilia-like rods. The nerve ring, which
has many axons, is located in the anterior third of the body. However, the nerve
cells are not so distinct. The excretory vesicle has an opening on the cuticle and many
microvilli-like projections in the luminal surface. The excretory cell connected to
the vesicle with the cytoplasmic bridge has a number of rough endplasmic reticulum.
There is an inner body showing irregular elongated mass between the excretory cell
and G cell. And in some specimens, the electron dense contents of inner body show
large granular structure in B. malayi. G-1 cell is characterized by its larger size
than other R cells. R-2 to 4 cells usually contain evenly dense nucleus with large
nucleoli. In B. pahangi, G and R cells are characterized by their nuclei which is
not so dense as those of nuclei colum. The anal vesicle opens to the exterior through
a pore on the cuticle. Many microvilli-like projections as in the case of the excretory
vesicle extend into the Iumen of the anal vesicle. But these projections are shorter
than that of excretory vesicle. B. pahangi has thin microprojections, about 300 A
in diameter, in the excretory vesicle and thick projections, about 800 A in diameter,
in the anal vesicle. Two caudal channels, each of them contains only one cilia-
like rod, are located in parallel to the body axis, and open at either sides of the posterior
part,
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23 ON THE MECHANISM OF THE FILARIAL PERIODICITY,
PHOTODYNAMIC SUBSTANCE THEORY

TomMmiicHr Masuya
Ryukyu University Hospital

1. Although there have been many hypotheses or assumptions on the mechanism
of filarial periodicity since Manson, there has been no confirmative evidence to
support them. Important reports among them are Suganuma’s findings on M.
bancrofti and Murata’s on Mf. immutis showing negative heliotropism, and Kume-
Oishi’s finding on maintenance of the periodicity even after removal of the adult
canine heartworm. Yoshida (1966) has confirmed complete inversion of periodicity
in migants from Okinawa to Bolivia in 116 days. The site of diurnal concentration
of Mf. bancrofti has been confirmed to be the lungs by Masuya et al. (1958). 2. The
larvae of 18 species and strains, with different periodicity, have been examined under
fluorescence microscope, without any staining. (1) Diffuse autofluorescence and
numerous fluorescent granules were found in the larvae of the highly nocturnal group,
W. bancrofti, B. malayi in the Siamese and B. patei in cats. (2) In the low grade noc-
turnal group, B. malayt in the Koreans and cats, and D. immitis, the fluorescent
granules were less. (3) In the prenocturnal D. uniformis in rabbits, far less granules
were seen. (4) In the subperiodic group, Polynesian strain of W. bancrofti and B.
pahangt in cats, most larvae showed only diffuse fluorescence, some granules were seen
only in a few larvae. (5) Only diffuse fluorescence was observed in the nonperiodic
group, O. volvulus in the Congolese and Ethiopeans and in S. digitata in the cattle.
(6) No autofluorescence was detected, neither diffuse nor granular, in L. carinii
in cotton rats and in the diurnal Loa loa in the Congolese. There was proved a
significant relationship between the pattern of the periodicity and the presence or
absence of a diffuse autofluorescence and the fluorescent granules and their density.
3. There are porphyrin rich erythrocytes with red fluorescence, excited by blue-
violet rays, in the peripheral blood in the cases of erythropoietic porphyria. Such
blood causes photohemolysis under sunlight. Such photohemolysis occurs in the
subcutaneous capillaries, since hemolytic anemia is a common feature in erythropoie-
tic porphyria. And the photosensitivity of the skin is also one of main symptoms.
These two phenomena are ascribed to the photodynamic activities of porphyrins
in the red cells or in the skin. The microfilariae with autofluorescent substance (s)
might be more or less agitated in the subcutaneous capillaries under the sunlight.
The larvae with much fluorescenet substance would prefer to swim out at night,
not in daytime. The poverty or absence of such substance and the abundance of
melanin pigment in the skin of the host would allow the diurnal appearance of Mf. loa.
So far as concerned with the species and strains examined, the photodynamic sub-
stance theory could be proposed in the mechanism of the filarial periodicity.
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24 PROTECTIVE IMMUNOGENICITY OF CENTRIFUGAL CELL
FRACTIONS OF TOXOPLASMA GONDII IN EXPERIMENTAL
TOXOPLASMOSIS IN MICE

Humio Osaki, Mrvoko Dor, Masato Furuva, YosHiHIRO ITO
AND YOsHIKAZU Ogra

Department of Parasitology, School of Medicine, Tokushima University

Oocysts have recently been regarded as the infective form of Toxoplasma gondii
in the world of nature, and even several oocysts given orally are found to be virulent
enough to kill mice. Our previous report elucidated that the most effective im-
munization against challenge with oocysts was endowed by pretreatment with tro-
phozoites of low virulent Beverley strain. More than half of mice received five suc-
cessive pretreatments with gently homogenized trophozoites in the presence of com-
plete adjuvant at intervals of five days were able to protect fatal challenges with
oocysts. This present report deals with both protective antigenicity of centrifugal
fractions obtained from the homogenate and their chemical properties. With no
exception, mice pretreated with 13,000 X g-sediment (13,000 sed), 100,000 xg-
sediment (100,000 sed) and final supernatant (final sup) demonstrated a significant
resistance to challenges with oocysts and their percent survival for thirth days was
60, 40 and 20, respectively, that for ninety days being 50, 30 and 10, respectively.
Similar protective effects were obtained when mice were pretreated twice at an
interval of ten days. The greater part of protein and phospholipid was contained
in the final sup and the 13,000 sed, respectively, and RNA and succharide were dis-
persed. The total amount of chemical components in the three fractions was 1,889,
522 and 1,763 pg, respectively, and it was suggested that the 100,000 sed was most
capable of endowing protection activity among the fractions. Next, mice pretreated
with the 100,000 sed after treated with RNase exhibited the same resistance as
those pretreated with the fraction itself. From the above, the RNA contained in the
fractions is seemingly not primarily concerned with protection against challenges
with oocysts.
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25 INDIRECT HEMAGGLUTINATION (IHA) TEST AGAINST
YERSINIA PESTIS

1. Removal of Non-specific Reaction by Treating Serum with Acetone

Yosuio CHIKASATO, SOSUKE SuzUki, TAKAAKI YAMANAKA, HipEo MizuTta
AND HirosHi OGASAWARA

Kobe Quarantine Station, Ministry of Health and Welfare

Indirect hemagglutination (HIA) antibody against Yersinia pestis was investi-
gated using sera from rabbits, rats, guinea-pigs and wild rats inoculated with live or
heat-killed organisms. Original IHA test and Fraction I antibody inhibition tests
proposed by WHO. Expert Committee on Plague (1970) were carried out with the
same serum samples for the purpose of comparison. Non-specific reaction were ef-
fectively removed by treating sera with acetone.

26 INDIRECT HEMAGGLUTINATION (IHA) TEST AGAINST
YERSINIA PESTIS

2. Effect of 2-Mercaptoethanol (ME) upon Anti-Yersinia pestis Antibodies
in Sera from Rabbits, Rats Guinea-pigs and Wild Rats

Yosuio CHIkAsATO, SOSUKE Suzuki, Takaaki Yamanaka, Hipeo Mizura
AND Hirosui OGASAWARA
Kobe Quarantine Station, Ministry of Health and Welfare

Sera were obtained from rabbits, rats, guinea-pigs and wild rats inoculated
with live or heat-killed Yersinia pestis organisms, and were treated with acetone.
Each serum sample was divided into two portions; one was treated with ME, and
the other was not. IHA tests as described in the preceding report were per-
formed. The antibodies detected during 2 to 3 weeks after immunization were ME-
sensitive. The antibodies detected thereafter were found to be ME-resistant.
The antibodies detected in rabbits 7 days after the booster immunization were also
ME-resistant. The antibodies of wild rats after the booster immunization were ME-
sensitive until the 7th day, but became ME-resistant thereafter. Usually the anti-
bodies after the booster injection were higher than those after the first injection.
Similar results were obtained in experiments in which the live Y. pestis organisms
were inoculated into animals. However, the antibodies produced by inoculation of
the live organisms were higher in general, than those produced by the heat-killed
organisms,
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27 HYDATID DISEASE IN KENYA

Fumiva Murakawmi

Division of Internal Medicine, Institute for Tropical Medicine, Nagasaki University

Koicuiro SHIBATAD AND NoRIvUKI MINAMIZ)

The First Department of Surgery!’ and The Second Department of Surgery?’, Nagasaki
University School of Medicine

In this report recent literatures on hydatid disease in Kenya are reviewed and
the authors’ observations during the stay in Kenya are also described. More than
30% of the cattle, sheep and goats slaughtered in the central abattoir of the Kenya
Meat Commission have hydatid cysts in either the liver or the lung (Ginsberg 1958,
Froyd 1960). In spite of wide distribution in livestock, hydatids are rarely seen
in man except in the northern desert of Turkana where the disease is particularly
prevalent (Wray 1958, Fernandes 1961, Cummins 1961). According to Wray, 117
cases of hydatid disease were notified between 1952 and 1955; more the half the
patients were Turkana tribesmen. In 1971 sixty-four cases of hydatid disease were
calculated at Lodwar Hospital and 28 cases at Kakuma Hospital. Both hospitals
were situated on the Turkana country. The most likely explanation of the high
rate in Turkana is the intimate contact between the numerous heavily infected dogs
and children from a very early age (Nelson & Rausch 1963). Among 24 hydatid
patients admitted to the Rift Valley Provincial Hospital, Kenya, in 1971, 16 cases
were Trukana, 6 cases Masai and only 2 cases other tribesmen. Masailand is, also,
an endemic area. The following organs were affected in order of frequency; liver,
16 cases (62.29,), lung 6 cases (25.09,), eyelid 1 case, orbit 1 case, femur 1 case
respectively. In 23 cases out of 24 the cysts were removed successfully by enucleation
or lobectomy and 1 cases died of anaphylactic shock during operation. All the speci-
mens obtained by surgical treatment were Echinococcus granulosus.

28 RESULTS OF AN INVESTIGATION ON ANEMIA IN FARMERS
IN THE NORTHEAST DISTRICT OF THAILAND

Tosuio Haserl, Koicur HarAD, IcHIrRO IwasakiD),
Hirokunt TAcucHI?) AND HIROSHI SANADA2)

Department of Internal Medicine!) and Central Laboratories2’,
Okayama University Medical School

Hironumr Mori
Nagoya Women’s University

In November through December 1972, a research on nutritional anemia had
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been carried out at Khonkaen province, the northeast district of Thailand. A total
number of 1,026 was examined. They were selected from 11 villages. Hematologi-
cal, stool and physical examinations and assessment of serum iron, unsturated iron
binding capacity, vitamin Bys and folate were done. We adopted the criteria of
‘anemia proposed by WHO. Anemia judged from hemoglobin was seen in 409, of
children under 6 years old, 35.49, of boys and girls (from 6 to 14 years old), 14.89,
of adult males and 38.3%, of adult females. Serum iron level below 50 pg/d! was
observed in 67.49, of children, 37.99, of boys and girls, 19.29; of adult males and
42.69, of adult females. Low percent saturation of transferrin was seen in almost
same proportion. Only 4 out of 607 showed low vitamin Bja levels below 80 pg/ml.
Serum folate levels below 3 ng/m/ were seen in 3.29%, of children, 2.09, of boys and
girls, 12.19, of adult males and 6.59%, of adult females. Percentage of eosinophils
over 8%, was seen in 63, 83.2, 75.3 and 689, of each age groups. Rate of parasite
infection in 11 villages showed mean of 74.6%, (range 41-929%). Dietary survey
revealed that intake of animal protein, fat, iron, calcium, vitamin A and vitamin By
was low in these districts. In conclusion, anemia seen in high percentage in this
district can be caused due to iron deficiency in almost every cases. Infection of
hook worm, low dietary intake of iron and malabsorption played important roles for
the iron deficiency. Vitamin B;g and folate seem to be less concerned in the path-
ogenesis of the anemias in this district.

29 THE DISEASES IN LAOS
— FROM EXPERIENCES OF MEDICAL SERVICES —

Hirovuki Amano?), TosHio Yamamorol), AKIRA SANOD),
Yasvo Takauasai!) aANp Hirosur TAKAHASHIZ)

Department of Overseas Medical Servicel’ and Department of Clinical Pathology?’,
Tenri Hospital

The medical servise teams from the Tenri Hospital have been engaged in medical
work at Ban Keun village and its surounding areas in Laos from January 1970 to
August 1973. A part of this work has been already reported. During five medical
expeditions, 44 weeks in total 20,695 cases of Laotians (11,030 new patients, and
9,665 reconsultations) were studied and the results were evaluated. On 13,501
cases, 47,190 examinations were made, including urinalysis, examination of feces,
hematological, biochemical and serological examinations, G-6-PD screening test,
bacteriological examination, ECG and radiological examination. On the basis
of these examinations, the diseases were classified in ranking order as follows; respir-
atory disease, intestinal disease, helminth, skin disease, injury-fructure-burn, disease
of bone-joint-muscle, ocular disease, ear disease, complication of pregnancy and
delivery, malaria, tonsillitis, disease of reproductive organs, urological disease, heart
disease, disease of nervous system, caries, avitaminosis, tuberculosis, hematological
disease, senility and other disease. The group of respiratory diseases, intestinal
diseases and helminths takes 37.119 among all diseases. In 1,236 cases examined
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by stool examination, helminth was found in 827 cases (66.9%,), and was classified
as follows: clonorchiasis or opisthorchiasis, ascariasis, trichunasis, ancylostomiasis
and taeniasis. Entamoeba has not been demonstrated, although dysentery is not
rare. The problem of differentiation between Opisthorchis viverrini and Clonorchis
sinensis has not yet been dissolved. Skin diseases include some cases of tropical
ulcer and Scabies. In diseases of bone and joint, positive RA test was seen in about
15 percent. Malaria is the tenth in the above ranking, and the proportion of Plas-
modium falciparum to Plasmodium vivax is in the ratio of 3:2. Urinary stones were
seen among males and calcium oxalate were demonstrated in some of them. Kwashi-
okor which occured in infants was due to poverty and ignorance. Tuberculosis is
one of the most important diseases in Laos, and its severe and active cases were often
encountered. According to smear examinations of sputum, the positive rate of
tubercle bacilli is about 15 percent. Cases of gastric cancer, uterine carcinoma,
osteogenic sarcoma and malignant lymphoma were rarely seen. Many cases of snake
bite are caused by Russel’s viper or Malayan pit viper. More case of intestinal dis-
eases and helminths were seen in rainy season than in dry season. On the other
hand, malaria, tonsillitis and injury were seasonal diseases of dry season.

30 VARIATION OF BLOOD PRESSURE AMONG HIGHLANDERS |
IN BORNEO

Kimvio YosHIKAWA
Department of Human Ecology, Kawasaki Medical College

In June to August of 1967 we participated in the ecological research in Sabah,
Eastern Malaysia as the members of the Osaka City University 5th Scientific ex-
pedition to Southeast Asia (OCUSEA 1967). Our Borneo party was consisted of
four university staff, one forest officer, five tree-climbers and four porters (three
are girls). One of the main projects was the survey of vertical distribution of fauna
and flora on Mt. Kinabalu (13,455 ft.), which is situated in northern part of Sabah.
State, is the highest mountain in Southeast Asia except Burma’s icy mountain,
Mt. Karpo Razi (19,269 ft.) in northern boundary. The foot of Mt. Kinabalu
are surrounded by the tropical rain forest in contrast to Mt. Karpo Razi in the tropi-
cal deciduous forest. When we climbed up to the summit, the blood pressure (BP)
of all members were counted in following six camps, i.e. in Park Headquarter (P.H.Q.)
(4,900 ft.), Layan Layan (8,700 ft.), Panar Laban (11,000 ft.), Sayat Sayat (12,500
ft.) and Layan Layan, P.H.Q. in the return trip. Untill the camp of Layan Layan,
BP of all members did not showed significant difference but BP gradually increased
after the camp of Panar Laban. When returned to P.H.Q., BP of university staff
(Japanese) recovered to normal state but the others (forest officer, tree-climber
and porter are indigenous peoples) of the tribe of Kadazan, which was called Dusun
formerly, did not recover soon. Furthermore, we counted BP at two village in the
West Coast Redidency, but we could not find hypertension among the indigenous
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people, but found hypertension in Chinese-Malaysian. The former is the native
people and the latter is emigrants. Therefore, there are many factors in hypertension
and we have to consider the ecological and the ethological factors for hypertension
from the stand point of the difference of BP among races between temperate and
tropic regions, in addition to the intake of salt in their diet.
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