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Studies on Trypanosomes.

A collective summary of our works thereon.

Noboru TOXURA.

Pathological Department (Director : Prof. Dr. N. Toxura), Research Institute of Endemics, Nagasaki

University.

C O RIITEROTIE, 19624E113 4 B RIS,
BB A0 B D b, HEIVE AAZ
A TN TR E LTOERE L,

WHT, TR ARERISEE AR IR T,
RS SR ER e f SRR A A St
BB Tt TR IR R R L b
DTH B, BETNIEEORERDBFO—AELT
Bex a3 IE L, CORETHERERET 5ICE
St i, EMoEZICH LT, ¥, KEHEKC
ST, Pl T MOFTo 5. 4RI
PO b s Y — <l R E &
BTHFT OBV TH Y, ¥, COBRRLFPELE
ZTFE ot UREE &4 R I U Tl O3
AFTBRETH 5.

1) Trypanosoma gambiense Tz ¥ Trypanosoma 'lezpisz'
OGO LN EIE. WEEE. BREYS
Mz, 32 (11):1398~1403 & 105, 1957,

COZ LIEDOTE, Rk, 2~ 3 OWEDS BICHE .

XIS, bivbiig, Trypanosoma gambiense [NLUH T

lewisi 1> T, Feulgen i, pyronine—metl‘bhylgreenb .
#uftr, Brachet FEaEFL>, DNA (= desxyribose -

nucleic acid) & ¢ RNA (=ribonucleic acid) @D
PR P ICIR D 2437 ORILERAE LTz,

5, gambiense [THAF % Feulgen KD RZE
g al, ik, REEE MR, fBROIKHN
light-green F-wicispfaicged, Feulgen Gk
o DNA ofgaicd 2BALROWEH RK R
O ORE M T pPTICR o115, »

R 155 6 & TH gambiense > DNA OLZELD

EISAR LRMER R Ba15

L715Th 255, BEEICR O AT, HETEIC
6 T E 10 OERE AU IR INE O BIRA1E U THiF)
T3HTH-T, ThBLBEEDN%EEDTNED
T, FNBEEOREEL NG, T, BRESEK
ICHWT bR BNBL, ThISKEEOTEICS
P, BAORERUIRRERET 50 Ebd B0,
25~ v X ORIEHRIFIIOREB T 215 - T
WET 2EANS 20T, BT LBEGOE TR
HEBHNG. ’ '
o115 516% Tid lewisi DETH 578, HOME
phk ol X 0 AFIEL TOW3ET T, DNA o
Jeid gambiense (HIAOHELFE UTH 2. ME, HER
DHE LT, EHKE (kinetoplast) OIAHIE 1 D
Feulgen GHIEHSR 5N 205, Z4Ud Brachet 3}
BAO 5, 00045 Y R 7 LT —E D 60°C/ L SFHOIERAT
WELIZNOT, 20 DNA iKfiigbRnEEL
pha. o ‘

Pyronine-methylgreen “’%ﬁ@ﬁﬁ Bz AT I,
DNA iakicyiteics b, Feulgen KO &
SICERRAERT 2 C L. iU DNA #

. DEER CREHEICE » TRBERICT 10 TH

%%, RNAR, BIEEAKF UM AICTED 3 C&ick
ST BN A, KEDORAMER T, B
KB - THEL 155, Lewisi DA, kinetoplast
DOfsyic DNA Ok A3 1 HYeE 5 &2, Feulgen
FISOEEG ERETDH 5.

Mo 7 510% Tl gambiense HH< v X DIEREA
& Mapharsemin (. 0179 1 [FZES LicBiA @ diik
® DNA 0Tk 5. Enrucs (Salvarsan 1909)
R OEERERRERE R € ~— 2~ DRE
DA EEE Ueds, Fremine (Penicillin 1928,
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Domack (Pror‘ntosil‘ 1983DR#BOFNZEE LT
MR I bﬂf*t@f% T, SEEETE SRt
HEE O, Achromycln WARTCEHHD Y 25/ Y
—VERELEGT ZEEDN T B, ThéTh,

DNONOEBOERPOR2E, €0 1. 0ngAHy
TURAREH L THLMMLTH 5T, Trichomycin

(2256u/mg) 0. 01m3 DYEL %)[E‘fj
FRICWE) TH - 7. Lp 3
Mapharsemin (. )1mg 7% 1]‘1&)”
I oL, SRR IR DR
RIZFEA L5zl L, <
CEBMBLNIER R &
BV, THRBIOSRE OF R OB
REgET 3L, Hicrd Lo,
THICHR Ut X S DS
e, B BERSELL T, DNA
OFHRAHFEE (locker) iM%
B> THARL, FiBs Ok
OFEEAZEN L TEYT 2 b R
513 (Feulgen i), RNA ¢
T ~ERRRD o hisn
(Pyronine-methylgrren ¥un), 4
bhbh, WRADO R/ Y —
it 3 31EMIE, RNAL HDNA
I BEHEOEBEEL 5N 5.

oo

2) Trypanosoma lewisi C X 7
Proteus 0X 19 DHILYE DR ES]
OB, WEZ. EFUE,
27 (3D 483~500, 1957,

Z it MiopLenrook & Dusos

(1948) DkimzkEEs: Km(m&
magglutination) O#FRICHT
M ERD Kb Dic ﬁwmmm
Ok 2R W D TH
-, MBEHIULPEE LTI
Proteus 0X 15 OD%IEHHDH
R X 2T AR (VD
BRI Ui, ViEA =3k
ER T V2 h—VER K T
EHE4 (Eiweissfraktion) X4
yj(‘%}% (Kohlehydratfraktion) jz
Sl U7, HHEE10¢ »OEN
#5169 B IKRHKEIZ 0.45 ¢
g Sz, £ DILFRIERER
DOFRICRT &, WiEl4 & &, ninhydrin, Molisch, Bial
BEHET H-T, BLA,
complex L3 5N 35 E—Fit phloroglucin i
UTPBET, K—Fi3 bluret KBPIFHERETEH
55, BHRARDOEZLT, BABS & AIRLE
DR 25F bNTHEEEbRS. 3, VL E

lewisi

protein-polysaccharide
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xanthoprotein

Folin’s phenol reagent
Neubauer-Rose
Sakaguchi

diazo

+ o+ F o+ 4+
F o4 FE A+ + E++
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+

sulfosalicylic acid
lead sulfide
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Bial
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o+

diphenylamine
anthrone - h
Fehling - -

!
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Nylander -

25, KEGOFILHE R, CHREICIZE
BEOBEBITODOT, BHLTHET L, VERUVER
THRE I NI FRIMIEE, Proteus OX19lTf LT -
1024752 1 : 4096 DELEFIRERL, Fi, HHLEL
RSO B U, KEOHEETE A

BTRBRINESE - THETH o7 &2, V
HRIER FRIMER  Middlebrook & Dubos D Ifiikk
BE BN IIIANEG = EWHICR b LI, KEG
DFTCHIZ LTSS > T 3L EER U, S5
BE 3 HloMmiEk, VIEZL - TRIES i RmEkic
HUT, 32657 E128F5DEEMAER L 1.
REBRITIN THE,  Proteus 0X 9 OTEME £ RE
X7z Trypanosoma lewisi DELH FH(Agglomeration
T Proteus e RBIMBFIC L » THRET 3 C & 2H
LicdbDTHh 305, 1358 (40045 1 30~50 KD
Ron R dialt i ViK, 0.5% Bk UKED
0. 4cem ZBFIL, HEBAZET 3iDic=vY
V1,000 B &R bL P b A v v AmEE N,

25° C B DIRIRIC 24~ 48K FIHE U 7258, BOTEHE,

1488 C4004%) 30~100d kDRBEWAENE T, Eh
ERGA R 75RO TREMEE 1 HESORET
8= e J 5 A THEY, 2EEICE - TER UL,
A5 200~26°C DI EEA AV . BREE
(Agglomeration) M &b, BEITRTTEL,
G, (), (5D, (=) DEEE > TREL.
Wo0F, VIKRERRMEICE 5V RSO
LR ORI 05 5 b TH 383, 605300+
21205 T (=) I - T 20D, FIed g

W BB B
1 #sEEEE (D

HTERB (Rosettenbildung) (+)
3. 397ERES] (Rosettenbildung) () -

Trypanosoma ¢ Agglomeration

4. BBREGEN G

5. REIRIZEREOBESE D (#D
6. MBRIUIRREL GH) o
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|20k VIGRERRMEICL 2 VIR |22k RPBREFMFICE BV EKE
B Agglomeration (5 5No. 47) Fdio Agglomeration
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120 G T e T B CHUR VIR RIMBIC X 2RISR o<

H% WFR (1280+)

(Desagglomeration) DK Th 5. 20~604 TES
1:8~1: 16OBERBEZRL TV, LbL, E
ERRMBETS ] 4 TREMICRZ2CE3H 50
T, fEE, FREORB eI Y 20BN E B,
Frh, WER &% 2013, VVeil—Eelix K IE OWAF T
B T, Proteus 0X 0 OEEM AT

BB21Fi%, Proteus BIMSEISS R MBI & 5 V AT
FH OB G TH 208, MURAEE B2 —iE icR

218 Protews 0X 19 AERRMEICE 3
VHUERAEIR R o Agglomeration

e NI &R
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No. 28 ‘ 160C+) R 2 o e o e e Bl e

¢ ﬁﬁ] [ i i R R A M

U CHRIE L CH 20T, gaasEmFick - T
B omEEd 30 hEd, Rlkobirkds

MEEF TR ORI & - THEEBICELL TS -

CEBEDNS,

H2RI, REEB2HAOMBILXLZENTH 2,
WFR $BLIZ Tl 2 METH B7o0ic, EHT K
BRELhTHROThED, FEEONRICK~ T
3, FITBIEORREA LT LB,

NTH 3D, WITBIERRICAN T, EESIRKELIC

B8R KERCERBEREHROD

Agglomeration (5% 5iNo, 47)

e BN EE NS

K | |
E + o+ | =
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H

+ M

BaAdhEd, ERDE T VLD LR BERELE

W, RICETHBITH 5 (3285,
ZD&HIT Proteus Fi508 (VIR ZE XY/
MY Y — = QREERS IR L, TNTEAEE

24k VIRE/ERBRREOKRMFEOWF R
N

KA ONFW 2% 4 8 | 16|32 64 | 128 256

=

No. I ||+ |+ |+ - ==~

B I I I I I

S A A e

No.| I [ -] -

I N o R I O e

A R R e e e

T AHE, BURITRT I, WFR 231 : 44~
11128 OBIEMZRT I ESE LN, ik, R
O OLEE R, EFGICHRO - CRERICR N
7o CITETWR < BLILHIR ¢ 5 % 80,000, 1040, 000,
20% 40, 000, 4010, 000D.

T, ABOMFI2NT, VK, K, E¥REd
S TIRIE I Nz FR/imBk ic L 5 Middlebrook & Dubos
DFRMFRELE MO CICIEM R 28T 54, KD
RITRT &I, VIR U EROVIFREIEREDHR T,
KEOZNBEL - THEITH 2 &M 5h 528,
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BN x| | v s | @ o | m | we] |
A v At T Tt 1 \ T L] - - -
% K o - - - - - - | = - -
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i E H wo| oW | W \ W + - - | -
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k% WFER (128+)

R E bR E AR OTUCE OWE DR 57
WHLHAEOL, $i, bbb ObESEo
FEXRFRCLBEEKT 2NN,

FEY B, bYoYs Y — ROk, DT
SEE ORE L X T, FNMBHARERL TEELE
B{Lp% (Transformation) T 2 hEMIAE LT,
T &Y, e (Modifikation) &/ Ul
iz, REFIFHShbOTH2. Wk, &
WIS DFETE S e D Cid, Prowazex (1905) L
SREEBTS HNLTY 505, bivbild,
(1914/18) —BresLau (1928) —Toxura (1935)&
e I U Fo SR g I35 ORI BRIE X B B (kiR B (Tektin)
DEESWICE B ENIFRAER - TS,

KuczyNsk1

3) Trypanosoma V343 AEFER B WY 2 AIN7E
OfER. BERE. BHAFRWEE, 104):3876
~397, 1959,

Kid— P V%) v — =i T AEERE DAL
DR (Agglomeration) DR % R DTH 525,
gambiense [ (8 lewisi 15439 2 i (Agglomerintiter)
CANT, EBIE, HHEROMICHEEIICER
DENHD LN 572 DT, 4 H OB, LIZER
U, gambiense (= v 2 RARIERR) 1ICHT 2 AME D
TRYeT R IC DN TR T 5.

EEROFER, fEERAIR 0.5ccm %= 2 O
PICEES U, DigfE BB oFECICE 2% TR
NG BFB AR DTH 505, —ETHHADR
SN EHMRFASNIEEET 20TH - ¢, HEHEFH
AN QTR ZFRDE P ooy AL, BEHEKS
~4 B DiEnicdkES SbL, 436 e, 07
H(5~7H) %2M-Tafl (100%) RIEL, HEik
EOMD TR T EMF SN, ULrdic, BHEK
PR I RS 0. Seem AN ICER Shcw
v Z TN TIE, 34819 B (26.47%) HEERE L7c

PO TH-T, HEEHICERDOE (fa b0, 15% 12
T APl THAROBETFARLN, Tk, LFAK
(T OEE) 310+ 118 (8~12B) &#-T
W E BT 04 OREE R Ly, ChiZlR
HOEEICEEZbDTH 5.

LR ITRIEICH B EEA BN AT EU - TH
B ORBRAEFS - 7285, £, HRiEEA0s &, B

Blam  gambiense HOFEIIMENICE ZEAHER

|

s

a8
A

11213 14115

i RN

T B B e e e e e B o e el i

N e e e e ot o Al ol

UFICGRT LS, 10601 #110%) DB AR ERL,
SIS S ORICEBOEQIBWIL MY /X/ Y —F
PEFATRS (BB 0. 15%). BhHEEAR, L
7, FRRIFREEVHIBRICI - TEPRESNTD
ZhbENEL. T, BEMSERESOWEZH
BE, IS EICRT XS, 81 FI (12.50%)
ORRYEHEE 2R R TH - TEGPERICRN TR
B & OEICEEOZRI (RHRE.58%).
EHEEICOL TR, FRULOHBESE OmEEZHN
2& (EBLeETED, 100d45140% ) 0EMmERZRL,
R I & ORICER OIS (BB 1.
L aic, FEaEomEs Bnse (BleR LB,
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BISEK gombiense P DFEKEE MFHIC L 2IRYFE STBRRENEIN D, BEELT S BARFIAT

N R ’ ‘T | = ’ﬁ“ BBEND CEBEBICIL T B, BrLczd

x\\Bﬁizs tsls 718 9 10 hlohgs  CBBIM —bhvbruz, AR, FEHOHAT

v R | . BEE LD THIH CELTED), 1B S FlOBEAM

~EE L i 15 itk R OO FFRICR VT, 141 O5gES
8 H“—*———r““"/ T S, BEENHE ORICE BoEMEL (akk
£ _A::tikj: ol 44.33%). WBy5 Bl OFFEZICOVTRLE, 44
n i~~~_—~PL—ﬂ~ RERER (80.00%) D&Y BIEM3dH »T, RBEF MG L~
19 “‘”‘““F‘J” r _l T, fERRERS A5% L, 5 TH M Y 2% Y — = E D%
13 _*.wﬁw_kf_ [J _lo TUm» NG, TR SHIOIBICONTERROE
14 O A Y S
15 | ~~~~k%ﬂmwm /! BHBO—RIZ, ERREOTNTEED:HOTH

B 6] (16%) OBMEERL, BERMEDS
B EBART, EREL 64% %P > TR OE T p1g
HHhb

TIhb, RURBEED M)/ Y~ i B
ZupRERE, JFREE] ckvfﬁiﬁoﬂ7 OTH T, I
PDIADHRICE ~TREBINTNE NS HERITS

BHCHIBR), B 2L, =R b Y5/ v—=
IS B AT DRABHEERIE, FRR OFFZS I
E - TEINUET T 2 C L RERA D028, BT
@ﬁfc;afiﬂ%@%@%%ﬁﬁm@ﬁ&af
COM, MEROEFIIHAZ ZEEATIRIZED
mm.m%,Am@@%buw/v—vWWCwa
3, ESUSIRT BT & R ARIEO b O

zkicis s Th->T, WENE lﬁ’]’Cf\fﬁ@’V&L«BEbﬂw&mb
ek, = vREBRED LY ) v —=i3, NIiFIC & na.
16k gambiense FRDIEEE MIBFIC K BB
- e
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1= gambiense HOFFERE MHICE BRYFHE
112103 5 6 7|89 10|11|12/135]|14]15
T A T T R O O
R R T —]~ R R R
69 — = = = = = = ] | D
70 — == == || D
71 e = = = D
72 — | == = |4 || H D
73 T e e B T e e
1 — === === %W wmD
2 —_— —_— — — — — — — — — — - _— — —
3 — == == |4 mD
b4 — = === = = | W D
65 — === == e D
66 — == === D
67 — === = | D
68 o e e e e e e R e e I e
U2 EB 8 iRk e F& B S BIISAFEZE B SHIILITE
BI8K  gambiense PR D AIMFIC XK ZRGHTE GBI
» NEE- 1 B OE MW X O KB
m = wEc w4 -
BIEEH | % i % % pvd
psi i 43 6.07 | 100.00 P<0. 0015 (Yares EIEHD
e B 34 10.11 | 26.47 '
G I 3 8 10. 00 12.50 P=0. 3458 (FscEr %) L
i g 10 11. 00 10. 00 P==0. 0951 (Fiscuer ) L
R D) 18 9.70 55. 55 P==0, 0392 (Yares &5 )
¥ i 8 10. 00 75. 00 P==0. 0164 (FIscHER ) b D
{2 oftio¥ 10 9.25 40. 00 P=0. 441 (Yares {EIEHED L
OB & 21 92.70 | 47.61 P=0.1096 (X2 BE) ANV



264 2 A ko
iia £ i 8 ‘ 0.00 i 0.00 P=0. 4433 (FscHER ) 2
WoE oz ‘ 5 | 9.25 | 80.00 P=0. 345 (Frscumr 3 ®
i w8 10. 00 E 75. 00 P=0. 0164 (FiscHER 7) S
A I R B B ‘ 85 9.8 ‘ 30.12
A WO OB OB st i P<0. 0015 (Yares {EIE7RD »
BFoBE 2+ T #& e HE P=0.001625  (Yares EiED &

(#%7 Fiscrer =R A, FiscHER OFERERI:

4) PN PR ITRINT BE B, Ueber

Trypanotoxin  von  Trypanosema  gambiense und

cquiperdum. Noboru Toxura. FESEWIE, ¢ (6): 1
~14, 1935,

WY b Y ey — e S—HOdd (Toxin) £
A E NI BEEIC DO TIE, 1900EME » &
OWHIERT IS DN, BENITHRESH BB TH 525
TERNTHE SBEMZRL DI TR, bhvbh
1z, GiupemelsTER & WaTANABE (1930) OF 7 7V
TR EE BRI,
TIT equiperdum  DEARE LG 2D - THR: L7z il
WARRABAERNL, 2hE7 vt vy v
THYY, WBOFREZRY, ZNOSHEMEEERER
CEE P N DR e IC X » THIL &1 5
CEETERL, HENPOCIEAE O M U/
v (Trypanotoxin) ODEELFHE L. 2D &
1%, J. T. CuiBertson (1941) OFE=Immunitg
against Animal Parasites (New York) [Z5|f & T
WA, RSHEOEREROT, BEICKERT 3.

I, FEvy,
E-Trypanotoxin =equiperdun - % v, T=gH
BT, M= SEESER, C=RHEHLR,

Trypanosoma gambiense

(G-Trypanotoxin = gambiense

N==@REBZE LIS, F=AmiE L THE,
H={G7s BB A BT 5. 37°C/2 Wi L7
gambiense [ 1N equiperdum D N F 3 X, 1005
F T RIS £1E 408 (R1D, 2%
60°C /30 e 2 &, 801{3‘%%&’@%%5@'“ 5 (&
D, chidhikisiedy B oS @ B ikl
BOREICK - TREShERTHH . Lk,
80°C /30 INEd % &, BHEERIEMIZESIEAT
5 (RID.

1E, TORYs/ bRV OERE, SERME
B Y B CHEROUE T OIENTRgE S, $7, K5
SRR 1 KT8 IR T AT HOG 2 15 R304 DM T 55
LNTTENEA L 5 120, A0 BT bR R
Tz,

D P Y e/ b Fyy OHITTHE R T higambiense
T OF equiberdum D 7 A IWE—IN - T I7F vaLl 5T
IO E T4 B IR B i — A RN G —
WAL, RORIRT XD I, gambiense fu 50
TG b+ Ics 2 UENEEL, Eb+F2 v
5i9 3 < B OMLIE 2R Y, 7o,
SRR TR TR BRISHE MBERY BD o 1 s
GEXO. F 1, ZMMRmaERERE LT, BENE

equiperdum

Tabelle I : 29/VIII Intrakornealinjektion.

Zweistiindige G-Trypanotoxin E-Trypanotoxin
Erwirmung Kaninchen-11. Kaninchen-15. Kaninchen-16. Kaninchen-17.
bei 37°C. “rechts links rechts links rechts | links rechts links
! (Orig) (1:10) | (1:20) | (1:40) (Orig) . | (1:10) (1:20) | (1:40)
30/ VIIL G | G N N ¢ | ¢ N | N
31/VIIL M 1 G N N M G N N
1/IX M | G N N M G N N
2/1X M ‘ G N N M G N N
3/IX M | G N N M G N N
4/IX G J H N N G, H N N
5/IXK i H | H N N F H N N
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Tabelle II: 5/IX Intrakornealinjektion.
jstiindige G-Trypanotoxin | E-Trypanotoxin
Erhitzung Kaninchen-20. | Kaninchen-18. Kaninchen-19. Kaninchen-21.
auf 60°C. rechts links rechts links rechts links rechts links
| (1:20) ] (1:40) | (1:80) |[(1:160) | (1:20) | (1:40) | (1:80) | (1:160)
6/IX G G G N M M G N
7/IX M M G N T M M N
8/1X T T M N T T M N
10/IX T M G N T T M N
12/1X M M G N T T M N
14/1X G G F N M M G N
22/IX F F F N F F F N
Tabell III : 8/IX Intrakornealinjektion.
jstiindige G-Trypanotoxin E-Trypanotoxin
Erhitzung Kaninchen-24 . Kaninchen-29. Kaninchen-31. Kaninchen-33.
auf 80°C. rechts links rechts links rechts links rechts links
B (1:10) | (1:20) | (1:40) |(1:80) | (1:10)|(1:20) | (1:40) | (1:80)
9/IX N N | N N N N N N
10/IX N N N N N N N N
11/IX N N N N N N N N
12/I1X N N N N N N N N
13/IX N N N N N N N N
14/1X N N N N N N N N
15/IX N N N N N N . N N

REOHRBMIEE b+ v 2REICR U THBENICE
W ad, REEREMBICE YT S+ OEH
PR T B ERH 5B (RXD.

Gy YRUE MY VR, REARICERETE
B9 2 &0 S BN TIRFE— OB ICHiZg &7

ETH DL, TNEN, FERFEMBETIRG U dE
INBNEVI TR, BEERETEEITREEL
<)  EEBENTTETRREKICS 5T, FNHE
ERZEmEETIck > ThfmIh, Zo8E, BER
BRREDSHIL S B3DTHAS.

Tabelle X : 3/IX Intrakornealinjektion.

G-Immuntiere E-Immuntiere
Aktive Kaninchen-7. Kaninchen-2. " Kaninchen-10. Kaninchen-9.
(Gener. Immun,) (Lokal. Immun.) (Gener Immun.) (Lokal. Immun.)
Immunitit. rechts links rechts links = | techts links | rechts links
G-Tox. E-Tox. G-Tox. E-Tox. G-Tox. E-Tox. | G-Tox. E-Tox.
(1:10) [ (1:10) | (1:10) | (1:10) | (Orig) (Orig) | (Orig) (Orig)
5/IX G T G T T G T G
7/IX F T F T T M T M
9/IX F T F T T G T M
11/IX F T F T T F T G
13/IX r T F T T F T F
15/IX F T F M T F T F
17/IX F M F G M F M | F
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Tabelle XI: 20/IX Intrakornealinjektion.

Norrr;a}serun l G‘Imr‘m.mserum E-Immunserum E-Immunserum

Passive (Original) (Original) (Original) L 1: 10
Kaninchen-40, ’ Kaninchen-37. Kaninchen-34. Kaninchen-35.

S A A AR E A

A5 | (A5 | (18 | A8 | A | | a5 | (15
21/IX M M G M M N G M
22/IX T T F T T N M G
23 IR T T F T T G T F
24/IX T T F T T G T F
25/IX T T r T M F T 1
26/IX T T F M M ¥ T F
27/IX T M F M M F T F

§) Tiypanosoma gambiense DFEIREEEICEET LB
. JIWER. EREELMEE 8 D, s
192~39& 3 ~4, 1958,

UipBIC, —HICNTiZ, Scuern (1925/28) —
RITE T, P U2/ Y —<BRRB ) ORBIBEER T
RCORERE, WREDCEST 35RO DT T
RIFARDORENE 1T & 2% fErh #(glycoprival intoxica-

3

tion) DM THZ LVIBBHTEATINE, b
nbhid, by —<mERIc S BIRE SR T
~BOHEENEETNTO ZOTEBNDEEL T, —
HMORBRERL I DDTH 2, T3, FHEREL
T, gambiense L 7Y 7 OFY 5% T DIfEE DL
B % Hagedorn-Jensen D¢ HAES THIE L7,

1 gambiense HiFE 5V F OIMEHE O IHNE
; mg/dl
— ! i b & [C g/dl)
B E | 1 8 2 H 53 B | 4 H f 5 1
1 9 (=) % (+> 87 G 37
? 94 (=) 80 (+) 84 G 30
3 96 (=) 9 (#) 9% () 25
4 88 (=) 9% (+) 92 (#) 41
5 104 (=) 110 C+) 97 CH) 7 CHDY 43
6 96 (=) 9% (+> 88 CH) 84 () 55
7 98 (+) 80 ) 40 (4D 21
8 101 (+) 98 CH) 94 CH) 24
9 121 (=>118 C+) 61 (> 48
10 9 (=) 94 (+) 124 (+) 8 CH) 80 (#) 32
11 98 (—> 100 (+) 98 (4 104 (H#) 65 CH#) 45
12 97 (=) 82 C+) 76 CH) 46
13 97 (—) 103 C+) 9 4> 78 (H#) 48
14 100 (=) 102 C+) 102 ) 76 CH#) 32
15 91 (=) 87 C+) 103 CH#) 55
16 95 (=) 8 C+) 80 CH) 63 G 47
17 100 (+) 82 #) 73 (H#) 35
18 M2 | =9 | e | ) 85 | (H)SO!
v ¥ | 99 [ 94 83 57 | 53 ' 39
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HEEBIOEYR 5 v 5 OmEEIZ100m¢/AIFHT & -
T, BRERIRBROEM (+, H, #) 1Tt -TRE
IASIUEICAT U, Sbbmg/dl, $IE 21mg/dlicE -,
THHDOFEAERI L, ENEEEOZhE IR 2
&, ThEh, 0%KT0% LD, 1851E540% &
WS MEEOEHTETTH 2 (E1). Lewisi 57
T16BI DIMBERE L, AFINBHEHBET b -, Sk
DFBUIED i,

RBBICIRNTIE, 10% gambiense S {fIRbe0E %
60°C /303 NEGEE L, ZHICHEB LYo/ rdvy
BEINTHIEREL, £D 1. 0cemEFiPl T 10
~15EE B X 72 5 Y 7 DIERENICEE L, Dk
R E > CHEF O mEM 282 Ui s, o
TnEmg/dl THSDbL, EHBO 2N AR Z
NITHT ZESRTRUKZ (EB5). T5&, 5583%,
#%IK55%, 16HAEIIT 68% S TOERTSED 5,
gambiense difKICiE —4 & TR Th— EmbEse
el TREIN 2D ¥ ¥ VBEHINTH
LEVIREIGET 2T EBT .

CDMYre/ b F Yy EEUEQREETBRROEL
LML, BT RESNZX 51, BEE,
EHADEARE U BRAMEEL NG, T b

% 7  Trypanotoxin #ED{LEEMITER

K i 4 R

ninhydrin

biuret
xanthoprotein
Sakaguchi
diazo

oo+

sulfosalicylic acid
Molisch

Bial

Fehling

Nylander

pH

o o+

(=28

Yoe/ b4 OEmMBEIERIE, 60°C /304, 80°C/
05 OMBICTHZ. 385, 100°C /30 KOOIk T
B 2 SERIC RIS DN B, HEHEBAENT 2 &, 2. fcem
T S BISEE6T% & 13D, 3. 0cem Tl 5 FIF1562%
LD, MEECETSRESN 228, #MLT, 4
% 3 RpRARIE TRIKEICE L, K5 BERICIIEY
BRI T 2008 TH 2. Lewisi it kiTEmkc
REMBERRERE SN,

E-R IR BRFEAFEUR W2 TR L 72 B4 O E OBE
By | o5 mERg | @ B

N O st Ta e [ o |+ oo s on
46 180 24 84 % 76 60 57 63
47 © 160 ” 100 99 89 99 66 59
18 150 ” 89 110 9 88 88 83
19 145 ” % 112 108 88 70 87
50 150 18 9 105 % 76 55 69
51 130 ” % 104 109 99 76 71
52 135 ” 109 % 100 105 81 72
53 150 ” % 107 105 101 86 81
54 170 72 86 85 9 % % 7
55 160 ” % 0w | 9 78 76 73
56 150 o 120 97 97 77 82 7
57 150 ” 104 88 78 75 61 |
58 140 240 100 ws | 62 76 | 9
59 . 140 ” 152 91 % 72 61 72
60 150 ” 89 100 71 79 81 83
61 150 ” 120 8 . 79 5 | e | 7
£ ¥ o | e | m | m R

3F 1 No. 47 % U'No. 50 13 FEH1 6 B EICEET Lz,




268

5B, FEE R U FF vy OEmEEEICRT 3
SRR TS, 1 OEEE~RICTEDTH S
& (R1D, FIEEFICE - TIEHEIZ 76 %% TR

2HEDORR B MRV VICL B DD, FHEOHEL
DS, FESRE S X hiE, B~y g T iR
ENBLIFD M+ Y OBHEOER EHZ 5OMBEY

TURD, 5~7 BOMBEBNTEREERDS &, ThHAS.
% 19 Trypanotoxin DIRIMEEIEFICH 3 AR shHE
a i B i

& Momgad| 1 |2 @ |5 @ |4 @ | 5
%1 106 9 92 84 % | 79
2 M@ 109 92 89 86 82 83
# 3 ME 104 94 90 88 88 88
% 4 97 113 114 106 100 98

B S /E R R B S 1, 8B4 ETIBA &R
5T 3,

Fie, FIEE LYY/ F UV 0. Seom A EREAN ICH:
Ity v FORBEREZRE LD, 1,3, 5ERH
®iiE, =heh, S5HEEHLT, 42.8%, 26.5%,
14.2% EERBIETBE N (EID.

8) Trypanosoma gambiense DREL: 3 5 53:(Trypano-
toxin) (& AEInkE & #EE S ve v EOBRITOD
T. @RS, EIRERESHEE 8 A, #TE,
115~123 & 121, 1958,

T3, FREREILT, 4122 vD5YFIIR
o AEIME AR TEB I Licds, 0.1 BioBid

#® 21 Trypanotoxin {:4f = 7 2 OFFHiHE OEE
iE [ .\%; —‘E. B\E gj' -.m/\.a BE %‘f m:\*)’i:} p=3 ?f LE‘T F‘ J‘ﬁ*J,ﬁ
No. 1 1631 No. 7 1750 No. 9 719 No. 12 i 226
No. 2 3036 6 No. 520 No. 10 647 No.13 | 414
No. 3 2459 No. 8 836 No. 11 572 No. 14 393
No. 4 1592
No. 5 3303 i
5. i,‘ 2423 @ | 1086 Eo 43 | ¥ 344
Ea® | w0 | waw | w8 | He®| 05 ®HE | 12

Pk, B399 24, Trypanosoma gambiense |I{Kin
BEERZL - TEE SN 2O HERZELL
THHBENTHET T2 08E A 00 %,
G 2B ORERE, KWERE
EEOEFEEICEB3E0D T, FiflBb Y v/ b+
VK ZRERDERE, FHOWdD ChiKdTho
THARERLNE, babild, FEErY e/ bd
VIEDWT, REOHEICEEEZEET 21ER &, 5
YV FIIRMEE AR BTEH SRR Lichs, Thos
1D M+ Y OMEOEMED ST Db, Fiid

Trypanosomiasis

12 A BIEE67%, 0. 018 OEAIR 4 BIEIET6% % ©
MEEDIE TR ON, EE1 ~ 2 o hicHIE
EDOHRBLDD - T, PIHBIRICERICH T 2 M 47w
F(E2). Rl P Yo by v ORISR 557
Bit% 3 W RILL ETRERICBI DN B © & ICk U Tk
MERAERTOTH - T, BlIEERZBC o
RVEVEDNY) P EYUERRKICERHLTS, &
DOYEFIRHEIOZN RBRER SN 2D0TH 5. HIZE,
TRUVFYEPYN/ Py 2RBHCENT B,
EMIBHTT FL) vid X 2E s &hh,
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= 2
ik IER 1 i B i
= > -—[%‘ﬁ—tﬁﬁ’ﬁ%?ﬁ 3 FEETE | GhER
o2 @ o [HREY WD | @ \‘ ) | %)
19 \ 165 0.1 \ 124 60 \ 7 7 81 86
20 160 ” 112 | 81 82 \ 82 9
21 \ 150 ” \ 100 9 65 % | 86 83
2 | 130 " 9 84 66 B0 | 8 95
P 1 | w ‘ 77 \ no| o S } 88
23 150 0.01 | 97 85 | 19 84 89 %
24 140 p 103 77 \ 80 85 87 94
25 130 ” 9% 75 70 78 \ 86 88
26 130 ” ] 105 82 \ 6 80 87 92
e ) | 100 \ 80 \ 76 \ 2 | 8 9%
*® 1
W W ik 5 [Toxin ) 7 ' It i i
(fﬁff Hij 1 B 2 I 3 B 4 T 5 B
& ‘5., @ | o | | D | S |l | RS |
| 15 |10 002 87 125 % \ 7 \ b9 | 8
s | 150 ” ” 117 12 07 | 84 74 85
45 | 155 ” ” %5 132 101 112 76 73
16 \ m | h ” 94 121 127 % B | 68
5. # ? o8 | 128 s { % | 5 |
a7 \1% 1.0 |0.002 119 04 | 108 s | 88 |
8 | 150 " ” % 102 97 84 75 \ 70
0| 140 " ” 94 122 | 99 % 72 7
50 150 \ ” " 110 120 \ 119 103 2 | 8
3 2 ] 104 \ 112 \ 105 | %5 | T | 8
% 5
Ty 4%‘ fk T [Toxin 3 //?\ I i f
| B Hil THEE R | 3 EEM | ARH | 5H5HE
3 | (o) | (me) (mg/dl)l OBEROEROERGOERON
o7 | 170 | L0 | 2.0 9 122 |10 101 86 94
08 | 180 ” ” 9% 130 111 88 88 98
29 | 170 1 4 s 102 102 9% | 88 90
30 \ 150 |~ ‘ \ 110 104 109 } 97 \ o4 \ 89
S # | 108 | ous | 106 | % | 92 T
511 oo | oo | 02 9% | 108 119 wa\ 102 \ 109
32 | 145 " ” 98 109 106 102 g | o4
35 | 175 ” " 110 114 % 97 05 99
34 ( W | \ " \ % | 120 105 100 105 | 102
¥ | | 13 w | w2 | e | 0
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B % | = [Toxin ] ACTH ifn i i

% = T TR 2B | SEE | 4 | SR

F A @ | 0 gy | oy | e | S [ U em
59 10 | 10| 1o | ’«1% 08 | 9 8| 8
60 | 180 ” / » | 98 116 1392 95 84 | 90
61 | 175 " " ( 120 ‘ 138 116 98 106 I 103
wf 170 v 114 103 ‘ 8 | 04 104 88
e o W | m | g A
65 | 1m0 | 10 (01 17 | 95 ) % 90 90 | 97
M’ 140 " " 87 ’ 101 | 112 / 101 95 103
65 | 130 " " 120 113 8 | 98 100 105
6 | 150 ” , 02 | 121 1 95 105 | %
og ¥ } 107 | 108 } 68 | 96 l 9 | 100

WA ~SHEIIT MY oo/ P2y vick IR MEALE 1
(R, TFVF) Y OEBICrI S/ bEvy 0
TERDIRI SRS & sbma, Lrdie, o—F
SV ECENST 28, 3 —F v O RO
FeDITHERLENT, F Y/ b %y OEMmEEER 7
MWESNEEVIBEET S (E5). Thbs, |
Vore/ vy v OERIBERRESRE S ve Vic
> T SN, BIBMEKVE VICE 5 TRINE S h
BOEOSHERMICET 2D TH 5. ACTH 1o/

Té:~%fykﬁﬁ®mﬂ@ﬁﬁéﬂt(%9l
Yk, Tippanosoma gambiense 010 10 15 1 (=
MBEERERY 1 BORNERESEDNTO 2 & TE
URBROMR TS 225, BT, HWILES: - B
Kiﬂfﬁﬁmzb#vy%MMLf,gbm%@i
BRETIS0ODD5 5,

FHE, 19633 J31AZL S TRARRT 25T
BB, CORBDBEITANT, BRFESDmRE
PORIED B ICHEREOHELET 350TH 3.

Summary

This collective sammary of studies on trypanosomes by our coworkers was

spoken on the

Twentieth Auniversary of this Irstitute, 4. November 1962, at Nagasaki.

1) Gytochemical observation on the distribution in Trypanosoma gambiense and Trypanosome

lewisi of nucleic acid. Keik§ Kawamrsy, Nagasaki lgakkai Zassi (Nagasaki Medical Journal),

32 (11) : 1398~1403 and 105, 1957,

As a typical figure occurring most £ requently,

the round or elliptical nuclear room was rimmed

with the Feulgen-positive substance, 6 to 10 violet-stained granules, lining the inside of the nuclear

membrane, while the Feulgen-negative central zone seemed wholly empty.

The pyronine-

methylgreen staining rtevealed the presence in the cytoplasma of RINA stained diffusely light

rosy. After treatment with 1 :

reaction disappeared.

not disappear after treatment with ribonuclease,

in the Feulgen's reaction did not come in sight here.

5000 ribonuclease 60°C/60 minutes, the Brachet’s test, the rosy
The nucleus, DNA, showed a d iffusely light green reaction which did

Such granular segmentation of DNA as seen

It seemed to be an essential peculiarity
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to Trypanosoma lewisi that the presence in the kinctoplasma of a DNA granule was detected by
the Feulgen's reaction as well as by the pyronine-methylgreen staining. This finding was
first described by the author. In Trypanosoma gambiense from mice treated with 0.01 mg
mapharsemin, an oxophenarsine derivative, forms with binary fission of the nucleus were seen
more frequently than in the untreated cases, and the Feulgen-positive granules showed sometimes
an irregular or sparse aggregation in the swollen nucleus, sometimes a compact concentration
in the center of the nuclear room. Nevertheless there was nothing the matter with the RNA

staining. Mapharsemin, therefore, played apparently a selective action upon DNA.

2)  Experimental Studies on Adsorption by Trypanosoma lewisi of antigenic substance from
Proteus 0X19. Takurd Asé. Igaku-Kenkyu (Acta Medica), 27 (3) : 483~500, 1957.

A series of experimental examinations were carried out with the purpose for demonstrating
probable variations in the antigenicity of the protozoan organism, Trypanosoma lewisi, which, in
place of erythrocytes in the Middlebrook-Dubos® method, was made adsorb or absorb some
hetrogeneous antigenic substances from the bacterial organism. The antigenic substance was
prepared by autolysis of bacterial bodies, Proteus OX19, which, being suspended in distilled
water (20%), were placed in the refrigerator and incubator alternately every other day for a
week, and then the suspension was heated at 100°C for an hour and centrifugalized. The super-
natant fluid (V-extract) was divided into protein fraction (E-F) and polysaccharide fraction (K-F),
by means of precipitating them by trichloracetic acid and alcohol. Thus 1.6g E-F and 0.45g K-F
were obtained from 150g wet bacterial bodies. = Living trypanosome bodies, Trypanosoma lewisi
isolated from the rat blood infected therewith and suspended in saline or Ringer’s solution with
19 glucose, were brought into contact with the extract and its fractions (V-extract 0.05-0.2ml,
0.5% E-F and 0.5% K-F 0.3-0.5ml], for the trypanosome suspension 1.0ml), for 24-48 hours
at 24 to 26°C, to be sensitized therewith. Sera of rabbits, immunized with bacterial bodies
of Proteus OX19 or the V-extract from them, gave rise to typical agglomeration of the trypa-
nosomes previously sensitized with the said substances, in the titres of 1 : 4 to 1 : 32, and
Weil-Felix-positive sera of patients suffering from the exanthematic fever also realized the
same reaction. Furthermore, sera of rabbits immunized with these sensitized trypanosome bodies
proved to have precipitins for the V-extarct and its fractions, aud agglutinins for the Weil-
Felix reaction (1 :32 to 1 :128), as well as antibodies for the Middlebrook-Dubos’
haemagglutination and haemolysis tests by using the said substances. In these examinations
the E-F exceeded the K-F in the antigenicity. The interest of this study, at all events, was
to find in the variability in the antigenicity of the trypanosome organism- which was made
absorb or absorb a bacterial heterogeneous antigen to be sensitized thereby, even if no hereditary

transformation but a temporary modification was concerned.

3)  Antagonistic actions on trypancsomes of human serum from patients with various dis-
eases. Makato Kamouara. Endemic Diseases Bulletin of Nagasaki University. 1(4) : 376~397,
December, 1959.

A peculiar antagonistic action on Trypanosoma lewisi and Trypanosoma gambiense, a strain
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which had been passed through mice successively for a number of years, of various human
sera was observed in the its agglomeration (von Prowazek, 1905) as well as in the protective
property. The lewisi strain was found to be agglomerated by normal serum from healthy persons,
in 7 out of 17 samples (52.94%), mostly at a titre of 1: 8. The property was seen in pulmo-
nary tuberculosis at 17/27 (62.96%), in syphilis at 13/22 (59.09%), and in liver diseases
except cancer at 10/14 (71.429), showing no significant difference among these groups ac-
cording to the small sampling theory. Furthermore, the majority of serum samples from
pregnant women and liver cancer patients was fourd to be hightened in the agglomerin titre
tol:32tol: 64 The result made the gambiense strain off from the lewisi strain in the
agglomeration test with normal human serum. The incidence of a positive reaction was 6/6
(100%), showing a serum titre of 1 : 32 to 1 : 64 mostly, and that of 1 : 256 at the highest.
All mice inoculated with the gambiense strain died after 6.07 days on the average. But the
fatality rate of mice which had been intraperitoneally injected with 0.5 ccm of normal human
serum the day before the inoculation were only 9/34 "(26.47%), The fatality rate of mice
pretreated with serum samples from patients of pulmonary tuberculosis, liver diseases with
. jaundice except cancer and cirrhosis, and cancer of several organs except liver were respectively
1/8 (12.509%), 0/8(0%), and 4/10(40%). There was no significant difference among the
four groups above-mentioned. On the other hand, in cases of liver cancer and liver cirrhosis
the trypanocidal property of the human serum was found to be considerably weakened, being
ineffective severally at 6/8 (75.0095) and 4/5 (80.0095). There was a significant difference

in comparison with the virtue of serurn samples from healthy persons each at 1.64% level and

at 3.45% level. Conclusions : —— 1) Anti-lewisi and anti-gambiense agglomerins in normal
human serum are distinct factors independent of each other. 2) Agglomerins and trypano-

lysins in normal human serum are distinct factors running not quantitatively parallel to each
other. 3) The anti-gambiense protective aciton of human serum is not influenced by hepatitis
with jaundice, which is contradictory to former reports in this respect, but it is significantly

weakened by liver cancer and liver cirrhosis.

4) Trypanotoxin of Trppanosoma gambiense and Trypansoma equiperdum. Noboru Tokura,
Tgaku-Kenkyfi (Acta Medica), 9 (6) : 1 - 14, 1935.

This work was based upon Besredka’s method of extracting endotoxins from bacteria and
Gildemeister-Watanabe’s method of demonstrating diphtheria toxin in a small amount. The
supernatant fluid of 295 emulsion of trypanosome bodies ground together with salt into pieces as

fine as possible and suspended in isotonic saline, was named ‘‘trypanctoxin’’. Then O.lcc of

the toxin either the original solution or various dilutions thereof was injected into
the cornea of rabbits. In order to examine the reaction a fluorescein solution was dropped
in the eye on the folowing day and each day efterwards for a week. The ulcerated region
appeared more or less strongly green or yellow. The cornea of rabbits immunized generally
or locally with gambiense or equiperdum formalized vaccines was less sucseptible to the corre-
sponding trypanotoxin.  Similarly the reaction was modified if the animal was given a dose of

the corresponding antitrypanosomal serum, but not if a heterogenous antitrypanosomal serum was
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administered. Gambiense or equiperdum trypanotoxin seems to be the same one in the point to
form the ulcus at the eye of the rabbit. But, curious to say, it is neutralized by each spe-
cific antiserum only. It is possible, the author thinks, that there is another specific antigenic
agent, being combined with the ulcus-forming agent. This supplementary agent should be
neutralized by each corresponding antiserum only. As a natural course of event the ulcus-
formig activity of trypanotoxin is made ineffective thereby. See Warrington Yorke’s abstract
in Tropical Diseases Bulletin, 33 (3) : 198~199, 1936 and J. T. Culbertson’s Immunity Against
Animal Parasites : 120~121, New York, 1941, also.

5) A contribution to studies on toxin production by Trypanosoma gambiense. Keikd Kawamrsu.
Nagasaki Igakkai Zassi (Nagasaki Medical Journal), 33(11), Sapplement : 22~39 and 3~4, 1958.

Some investigators, including Toxura (1935), have described some toxic phenomena in ex-
perimental animals due to dried or lysed pathogenic trypanosomes. Others, on the contrary,
have reported negative results following their attempts to demonstrate “‘trypanotoxin’. On the
other hand, there is the well-known hypothesis by ScHERN's school that the sugar consumption of
the flagellate is responsible for the pathological changes in the host whose death may be caused by a
glycoprival intoxication, but this supposition is considered as insufficient by itself to explain all
of the pathogenetic mechanisms in trypanosomiases. In search of evidence of a toxic substance,
“trypanotoxin”, produced by Trypanosoma gambiense, the present author attempted to demonstrate
the occurrence of hypoglycemia in the rat by injecting heat-killed flagellates into it. The
blood sugar level, mecasured by means of Hagedorn-Jensen’s method, in rats inoculated with
Trypanosoma gambiense vevealed a pronounced lowering in the terminal stages, amounting to 21
mg/dl at the lowest and to 55 mg/dl at the higheét, corresponding to 409 on the average of
the normal level. When rats intraperitoneally inoculated with 1.0, 2.0 and 3.0cc of a 10
emulsion of heat-killed Trypanosoma gambiense, provisionally called “trypanotoxin”, the occurrence
of a marked hypoglycemia, that is, a lowering of the blood sugar respectively to 71%, 67%
and 629 on the average of the normal level, was seen 3 to 5 hours later thercafter. The
same treatment of rats by means of heat-killed Tryppanosoma lewisi, however, yielded no such
result. The hypoglycemic effect of trypanotoxin was found to be completely lost after
treatment of it with n/10-NaOH for 24 hours followed by neutralization with n/10-HCI, and
vice versa. Moreover, the toxin proved stable to heating at 60° to 80°C for 30 minutes,
but it was completely destroyed by heating at 100°G for 30 minutes. In rats, when they were
injected with trypanotoxin at five to seven day ihtervals, a resistance to the hypoglycemic
effect of the toxin occurrcd step by step. At the fourth injection they were not cowpletely
sensitive thereto. Thus trypanotoxin proved to have an immunogenicity. The glycogen
content of the liver in rats injected with 1.0cc of trypanotoxin was found to be much lower
than in controls, for the period of 3 to 5 hours thereafter, which suggested that a derangement
of glycogen metabolism in the liver was caused by trypanotoxin. To conclude : — Trypanosoma
gambiense is capable of producing a certain toxin which expresses its activity by causing a dis-
turbance of the glycogen storage of the liver accompanying a marked hypoglycemia. The

occurrence of a pronounced hypoglycemia in trypanosomiasis is probably ascribed not only to the
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sugar consumption of the flagellates but to a  impairment by its toxin of the carbohydrate

metabolism in the host also.

6) The relation of several hormones to the hypoglycemic action of trypanotoxin from
Trypanosoma gambiense. Keikd Kawamrtsy. Nagasaki Igakkai zassi (Nagasaki Medical Jaurnal),
33 (11D, Supplement : 115~123 and 12, 1958.

When 1.0cc of trypanotoxin, a 109 emulsion of heat-killed Trypanosoma gambiense, was ad-
ministered simultaneously with 0.1 U of insulin to the rat, the hypoglycemic action of insulin
was little accelerated by trypanotoxin, and vice versa. The insulin effect occurred early and
disappeared ‘within 3 hours (early effect), while the hypoglycemia induced by trypanotoxin
occurred 3 to 5 hours following injection (delayed effect), and it was not modified by the
presence of insulin, When trypanotoxin was administered together with 2.0 mg of cortisone
to the rat, the delayed hypoglycemic action of trypanotoxin did not occur even after the com-
plete disappearance of the previous hyperglycemia induced by cortisone — which was not very
pronounced. This observation was considered as indicating that the hypoglycemic effect of
trypanotoxin was completely inhibited by cortisone, . Besides 1.0mg of AGTH injected together
with trypanotoxin. proved to be able to protect the animal from the hypoglycemia in the same
manner as ' cortisone. In case of a simultaneous adminisiration of trypanotoxin and 0.02 mg
of adrenalin the hypoglycemia induced by trypanotoxin properly occurred, after 4 to 5 hours,
following the adrenalin-induced hyperglycemia. ~ This was considered as an indicating that the
action of trypanotoxin was not essentially antagonized by adrenalin.

TOKURA, N.
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