WM & £ #I®
Higs B1M 141—150 B, [ M iR2 19534 4 B

R IE M 2R FNHR

EOROAE

(B M AS LD R

S (ML A B0 B T P S22 By W Ay SRR S5 ST A4 A0 L 19 #R
HP 5 v o Mo HOAR & R LB 6 R AT 2 07, T R R P DU R R AR I R BT R
TH, KISEEAINET, S8 Ee s SryR R S 5. (B8
Hoeppli 1940111) \

AR A K PR SR (G I B IR (Trypanosoma Cruzi) TR
e e SN AT, DL R B AR AL AR P E M ME, Kofoid, Wood Hil McNeil
(1935) (21 2F fy P R A0S TE ek, SCAN T LN ST SR AT M T (Crithidia) 35 M8
- HE 7 £ R FLLIS ROSHL T TR B o Hlawkings J5 (1946)1 fRAA
FALR RN OB BT 59 %, Romana JL Meyer =K (1942) & Meyer
(1949)4 ¥ HETE RERTAR G AR SR S35 7 o WP 22 1) P 3 THE 40 6V 1) 30 1 3 S0 SR TR A
BUFERAT L, Muniz 91 de Freitas (1946) (1 FAMR LGRS A 55 36 LS L3
R LA . R A R KA TR, SR S B B R S B
T I Ak 1S SR I R R R T BN AR E R A AT kR S A
MO , 75 45 5 A BB TE 4 W ZE_b R BUBR A (BB Elkeles 195119),

R B Ik

B BT AN R AR S RN ER AR . BRI EL, EALGILE BRER . B
T KB G R B S T . WA RN ST A il e B A
RSP, mRHue 7—10 H, 1 A6 S S B TR 8 B AR, BORNREA R
S5 R, I O TR RO AR A T RS e . A e ol SESRAR A AT
HERE S, OB7E 38° C AYIREEPI KO . MRS AUBE A TT LARCR BT AOmLR, 2—7
KA — R PR R RS & i ER TR BT s T AR A KL AL, BT S LI R AL, 39 7
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JBO B AR BT AR PRI BuRREREF , BEAT AL A O LARHS: SR ER BA .0 LML R
AR, A EAASAHEGERASEGTARUREARRIRIRE,
L RMHTESM B AR E Giemsa Huf,

S g THs R TE AR B T B RO

B L2 0 B BRARARREE R S P A A , A 8 A AR R — A, IR
H AR, 1 PORVE AL AR B A AR AN , R A L E R A,
PRI TSR IR I A 3 S0 i, ETRCE (80 5 T B 0 5
A TR S, AEREREA, SENEEES S, O A RIS
MOREIE S , E T ST R B AR, TS A 35 = 2l
S RIMIRE R , B OSTE B IR L A E AR A, TE 5 ) U 2R
Fri 2 T SR ST L BLI W S BT S 5 2 — R

S8 S0 B Ky T kA R AN B 1) SR, L — BT . P50
T 4R BE LA 2 AL T DAL B SR BT R o SETE A FTIRAAE L R
BRI, GRESABE S AN, FEARN P S B RO HT A SR, ISR
+ SRR SEAE A BTV . MEEREEPTRSR, MOARLAGARARRE Ruizoplast AU
BLBEHTH . AR R AT IR, 75— EANE Y, BRI B 0 B BT
o R R B (B R AR R M S B TR Ml o AR T 35
805 480 T o BB A ST R, SRS s ST s R A AT BT
SEAHGBATEN (Crithidial stage) B F§ B, BTG SURIMLIEE ST84E AOFEF
(Elkeles 1940; Muniz 31 de Freitas 19461%1)

AEARIVERR T , F 5 S p O 0 5 S, BT LI RO, TE A
MO A S8, SSBEEAT Mayer JS BU da RochaLima J% (1914) 1 i
RS AL B R AR BE B RARR] . Elkeles (1940017 s 65812 il
PR TR RIS, R R A BT B, ARTUMA 0 St
(Multiple division) £ F #RAKEE T RAE RSSER A4, EALTHES, REFR
35 S P 15 2 T AR, FE AR R ST R B, T HE MR PR e L R 8
EIARAREEIE  , SEIHST 800 2 B A 5 o M AU RS, SR
S BT 8 S SRR G4 R [ B BE o (Hloare 1948) 181,

SN T SIRA — B INEEY , R, EMRE AT K. ERaR
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305 B [ A I 1 [ e S AR i — B TR S R M YL o VR L TR BT & O A
BRAMEREEHE, RIS AR5 W -—FEY R AP RIS 260 4 M
R IRAS R, B 8 TE £ (R 50 ST 28 I, Y TR 80 A L T 8 e B R i
[—id, A A ROREAE , FEALERY R AR HE ARG Bl BRI . TSR EERRAORY
i ERRRE, EFRTREARR, BIRFEATEMETE ST 2 2% —
AEFRAE S , 2RO PIRE S LE T AU B AR S ANV R TR, MBS I R
msrE R WIEHHREEEENSHEMA-GEREHRISERTAREEAN &
BT # I 2HL (Viaona 191107 Wenyon 192610) B 452 e 25 I A B R A<
BB, R REEMEHER "R s "RRE", (Wenyon 19261101 Knowles,
192811) , SLBMEA S ST SR IR Y. Wenyon FCEH#HR H TR E
REF N, EARIEERPTMB AR S Meyer [k (1949) W FREH R, “R
M S RRAF A B S R, TEMMRRETY R ARG AR
% 1 RES T E R AR VIR s BEEER A S MR RHEANTEE R
WAL R I SR ph MR Bl T 4 HH IR, Tk (B A SRR AL AMIEE KB B R A2 i
B,

25 B BB PN s O T (Crithidial form) #mAT oA FL AWM, £
EEIT TR EEE, BT 38°CHRRT 8 H XA EMBIIEREL
RHEAT EUNSIE B A TER . SR PEE B KEEHE (NNN medium) £ 5i8
FEASAET 40 K, EFNTRREE—IET 16 BR A fri—A REEB R
WM BLE 24, KR 16 AR 38°C MRRE, BRFESTRE. FERP
BRI REIFF BT RAY, SUEMEIR R PO , A
TE B a4 R B A PV R B BT . BR D AR TN S A T MR AR R B AR
FIBER) (rossert) LARTIMEE EH MR, H4E ﬁﬁﬁ%%ﬁ;ﬁ#&iﬁﬁ%@? IR, BEESH
A ay s, EEEARRED AT SM , IR SHENEER,

1 38°C R ML, BRI R RSB T B — S AME fnse e A M A &
.. 3 K B A AR E A BT R K, SR 1 RS, IEBIsETE R
REFAGMEEERT. AeEaiei@ i ss s s
7 (Kofoid Wood and McNeil 1935)01, 43k A SEBR Bt 50 FITF AR SN T b 6
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b e 1 A SR SR 0 1L 38°CA7E , TELARSMERAKIIE P -5 2 (AR A0,
BT AR R ALk TS VR MO SR BT R BB SR R

ST T e e Y A ST R R AT AR, % AT 55— B
B, — IR STEGASL 2e BLAE B 4 A SEHST R P AR S o0, TR A9 1— 1. 525K,
S G S 1 2 T L T T AR S O = 0 e o — B ST i 1
T A A, T T AN B BT . R AR A — L T
S0 RE] T B (R TR AR ., 972 A M AL R B T R TR A
IREHEFV G B, "B R T EL B SRR 1Y o SESLBTALIG AL 45T BT 5
ik, BET 7R, WORRERAL R BT, SERERAE T (R
4 T e ST 8 B RS B A AU TR oM AL e, A AR T R
e s B 2 0 £ L, R AL S — e ge . T B S5 6200 2 9 v
o ST B M A T Lo T AT TS TS A B 48 AL T
WSEIA AN, B HB NS, BoFORE TR R, B2
RHRES, BB ERRAR RN A — ST, HRRE AR,

IR R BB R AL T & ST R A0 A . R 72 e TR
28, G B AL T S P 11 s T B TS L R TE R, (M= L TR
ARSI, BRI A BT AR T o RS, AT
S TR L G R, B SUATR SRR I B L R B
S AR, SR — ], o SRR T BE B P £ o MELRERERA AL, BT
BT TR RHEE i 2 T o SR £ TL R, LIS TE BT L T e 7 2 AR
i, e T BEARAR L BRI & A S T R S W4 % Ko Roubaud 4 Romans
— | (1939) 216 JHRE (RERA SR SELE AR T 7 K A0 ROH AL EFHMA,
5 G 50 M AR A T R PR B R 8,

- R I B BUR TR

TR AL i , 25 SR RS MERRL T TSR SN ST 48 A B B . BRER & R AR GE
JEE A A A th 2R T L e v SR SR BE TR , 14 AR B2 VI 2R S T E P
MR E T 1RSI S R MM (macrophage) H MR
(fibroblast) , #R#¥ Maximow (1928) B Carrel % Ebeling (1926) wiygkilt, 20 Lisr
B3R, AT A ARSI, AT s E EUE A S S a UL, K H
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B A ARIEL SR SR DORELRS . BEEPR TR 65 B e v I ol % B AR AR
BRLEES, SMIE SRR, A i—@ER T 5 H R
S, EM AR AR, B A BRSSO, M A 1 S
1507 28 ML AT B P FE T 0501 R, FUEE RIS A0 500 BN BERRMEMEN pO
05340 T HEBIFIAH 5 SR

B A £ LRRTE B 0 T A0 BT R B B R B R A N B B R R E
& PR L ER BB A O A U BF R ER AN , (Laveran BL Mesnil 1901 13);
Levaditi 81 Sevin 190504), 72 4B BBire , V4 B B TE I BRAAR A0 3 LB
BRI R E R AME S, SOEAMGESD MIREFR T, AIRAEEM
BRD. EIRENR IR SR B LR IR B AT A, B9, S B
R s R A B TR A , ZE R A B — i

ESE N B TES B 7 2 AL SLARONEL A 07 S A R, B0 22 SR R A
SRR S RS S it L B S hit— RS A T S MR R SR T T T R —
7SN, AMCRETEER, B bR h, A B AR T IR 43
2R T IERE, RN G, R B R SRR, B S AR
SIS S AR AN, — ARSI R N A BT R R
PR S DI AR A I R R BRI SR A, — MR S R S
EERETE TR M RE.  RIER (A M B SN
AR o 5B 1 AR HISEPR B iy B AR A o SR AR MRS A T R ) T
44—100p, "EIEGAIE R AREIKR . FIGIEA KU 0 A0 5T B, i A 15
EREM, ICENE AR LA SR MV E R, SHIE IR
BB S BB S AL, RO TR A0S, (Vianna 1911 1; Dias
1934051 ) FAHE R A bt POEE A THEBEMRE T 4 88 4.

ER I

ST S BB SR IR R B S B T B E 7T M . Kofoid,
Wood 3 McNeil = A ¥ (1935) #5456 &5 B BT & 19MF T 7 K, Kolondny
& (1939)016) B Ringer IE 8%, Lock Fook Bl & SRR MRS A AR AL 5] A7 s 2
R XINHETE MBI T 12 K2 /A, Hawking K (1946313 FH T AR SR £ B8 F 35 36 5
T 49 Ko BRFARIEER DR, ST S EE RS T LE B0
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#IH,

# ZH B Wenyon KK TEALHYIF B8 (1926 P. 492)U0 Fep
& 1R — AR ) FL A A R AR R B 3, SR AP RO FETE AR, B P YL A
BURE S T S RO T B o S R BT DAE T SEONSIE T TR AR Y SR T R B R
T - 5 ARFRERVE TS , B — 1 B AR FoR 152 B, SERE S HIHL RS , B
PSR I R AT . BN E e, R R AL B RE B I
5 BRI REEE . BT AR T B B AR SF HH BT S ROV R PR AR
SE TR KT AR 3 SEBHSHETE bt ol PUIVIR SR PO MU U R P R BURO SRR, B
BT ik T A B R A TR AR T AR 2 TE LR P P78

S 4 BT A RELAT T A R BB N B T (RS ARR P 0 O S E T MA@ i
T AR Ad o TEMOMTENE 0T A, RPURB BTV RTT A . RN
Po S B RERE RSO R L E R LR, BT SR TERE A0 i SRk S SUTE Y
TLGA R BURNT , B FIRE A LA S UL R 3 SRS TE Rt i AT B
HSER G, B HRE A SURE R R SR R B . RV ERTHE
$1E T sk 9 R R AL SRR PR A S ) 2 4R

# & LAE R R R HF AN A SR B R o B4 #32 JB H FeMetchnik-
off (1888) 17 $i Lc Dantec (1890) PAIBIMER AIMA R 4Ma SUHRI R THILIL R
DA, B2 A B TER B EA FMIR. Laveran 1 Mesnil (1912) B8
TBWRA MRERMTERRE SRR, EiMaRng g H R TR
B — WP R R — SR TE N O MARE AR IR R, B
SARARNSIRL M ROPE R o B HOSEMNSHEIE sl T MK P I T pBe iy ZE R 55
—H T HERR.  ‘ERRATE SRS RR SRR AR AY D R R T I AORRNE P
BYE A ANE, AR, 'ERTFERAUHIN, ke T SLEARE FTEARFE AN T SO
SHETE #o0 BR 53U — R R R I SE MBI A — KR B . BARSESM IR A
BB S R A T A B R B R MR AR S, BRI R B iR e SEBNBE T
AR T DR —RE A, LA RO AL R AR IR MBI R
SRS KR, BB ES 4y Kroker [KPSHE, Ehdich WIR&/ME % Flexner-
Jobling F 1 itk LR RO RBAG A R B ANA RR AR o A e By a5
B R B BT R TE T MR v 5 A FT DASR SRR R M. R T BUBBRT R
AR RG .  ARBVEHR AR IE R IR S T A RF e A, B
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BEPEEAURA, BAEVE BN, HEOAE R 6 1R M
(Klyuyeva 3§ Roskin 19461%; Klyuyeva H1 Bobritskaya 1946 !2%; Roskin 1946
(1) £ PN T S B P 28EHH 2K 9458 B BB AS Trypanosin (Malisoff 1947) B2,
BR Fo 40 R ROTF 8 18 FH TR ARt AL S TE B R 00

5—iE R R E AR R ER N BN TSR A TREEER
ik Langhans FGTEIE AR AT AR b OB R MR AR AR & BFFCERIRERTH Lewis
K (1927), #RubahiEE, LRI SRS, BROESMENRES, BHESEIE
PSR EERCAR S5 43 rT RV RS IR A o TR F o SRR AR HR.G, Cytocentrum, Lang-
hans [ 5 7% HBREL A4t BB AR B AR TE B R BURAR AT R RO p . FER
Kb R AT HIN , EF AR &, B A A0 E R B ER A A RE
FHe®, SREHREMEY B RFEMESEE, RAESHENEEBTM
WAy, A0 2 e 2 Ak B AR AT SE B T R R AR, 9] 4 [ SR SRR
TR T 6 A 6 T S P 0 B P E R BT A 55 %, (Cowdry 1938)0131 i
PN BT R AR P T RR E ASA T . E R A AR AR A T i )
MBI, ;88 Langhans KEVTEMMINAG R, WBHUE RS B BIZ MM AT
B2 BRSNS BRI . ERRERTREE N RAME i —Aa
WA RICOIAGE . TE I BIE TP 6 RV 2 1) 18 B AU MM BT , B BRI 4
EEA BB (Vianna 2911097; Dias 1934 [151),

AR AR L HT RER BT 78 M IA T 5N ST g 1E SRR R R0 7 SR R A BT
KRR, 18 SR R T B SRR, B R B OB RO TE RS, B AR AR B
ERFERBL S S AT R, S M L S e BT AR AR BB HRE
T LI BRI BA BRI B T S FE P RS R B A A — S AR TR s DA BB AT B B
BIRIEPERE . HERR, FRI.20 SRR Y 2 H AR Al BRAE AR AT RS R Bl =AM 58
RE, A8 R S kb0 R ARSRBRE, MR
WL b S S M T 8, SE A I Bed B — R A R B (R
K. HAETHNEL, BMMEE MR Chagas KHEIFSMFIAFNE, HEES
A RE B R IR T FIRS A MM UG S, FIRFSE MR SR sE A R
HEAIRE R TR RIS SR, RS RS LR TR, &
A MEAHE— W R 8T,
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THE STUDY ON TRYPANOSOMA CRUZI
IN TISSUE CULTURE
Tanc C. C.

Fonchow [nipevery

Kofoid, Wood and Mc Neil {(1935) studied the cultures of T. eruzi in explanted tissue
of a period as long as seven days, It was shown by Kolendny (1939) that T, cruzi could
remain viable for twelve days in the tissue of heart and spleen kept in a sealed tube of
buffered Ringer’s or Lock’s solution. Hawkings (1946) cultured T'. eruzi in rat embryonic
tissue media for a period up to 59 days. In the present study the simultaneous cultivation
of tissue elements and trypanosomes were obtained from a period as long as 49 days.

Wenyon (1926, p.492) brought up the question as to whether the infection of fresh
cells with T. cruzi in the body of 2 mammalian host is brought about by the bleod trypano-
somes or wherher new cells are infected by Lefshimanian forms escaping from the ruptured
cell. This question can be answered through a study of the behavior of T, cruzi inside
an infected cell. Evidences indicated that Leishmanian round forms can change directly

. P —
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to trypanosome forms, when a cell is completely filled with parasites and fully vacuolated.
The emerged trypanosomes penetrated through the cell membrane and dispersed
in the liquefied medium, All such revealed the transformation process which normally
must have taken place in the body of a mammalian host,

Experiments performed in infecting the normal tissue cultures through contact in-
dicated that the emerged trypanosomes will readily penetrate into new cells when chance
contact permits. There is probably no need for the parasites to remain in the blood for
any length of time,

Normal heart tissue of chicken embrye grown in vitro was successfully infected
with T. cruzi. The cells of this abnormal host apparently did not provide an appropriate
medium for the parasites, as shown by the rapid emergence of the trypanosomes, and
the consequent limitation of reproduction. Phenomenon of agglutination and
trypanocidal action of the liquefied plasma medium is interesting especially in view
of the fact that culturing 7. cruzi in mousc tissue grown in chicken plasma did not
produce such a phenomenon, while chicken plasma plus chicken tissue provided highly
unfavorable environment for the parastte.

Formation of vacuoles in animal cells was studied by different investigators., The
one in relation to phagocytosis or intracellular digestion has been well known since
the work of Metchnikoff (1888) and Le Dantec (1890). Vacuoles formation in leucoeytes
containing different species of trypanosomes was noted by Laveran and Mesnil (1912).
In their comprehensive treatise on trypanosomes and trypanosomiasis figures were given
through stained preparations compiled from different authors. Digestive vacuoles were
also found to develop through the invasion of other parasitic organisms such as bacteria.
It was usually considered that the formation of vacuoles is often resulted from the destruc-
tion of parasites, while with T, ¢razs, this protozoan evidently can overcome the cellular
defence mechanism of the host and adapt itself to intracellular parasitism. Furthermore,
it evidently can secrete a kind of substance which has lytic effect on the protoplasm
of the host cell. As stated in the foregoing paragraph, the formation of vacuoles with
their shapes corresponding with the outlines of the enclosed parasites clearly indicated
the existence of such a substance. Soviet scientists reported the finding of an endotoxin
obtained from the lysed ceils of T. cruzi, which can produce lysis on certain malignant
mouse tumors. The substance was designated as KR and was used clinically for the
treatment of human cancer. (Klyuyeva and Roskin 1946, Klyuyeva and Bobritskya
1946, Roskin 1946). For this active ingredient of KR, the term trypanosin was suggested
by Malisoff (1947).

Several authors have definitely established the fusion of cells as the usual mode
of the formation of the Langhans giant cells. The process in detail was followed by
Lewis (1927). According to her observation it can bé divided into two stages, first
the coalescence of the clear homogencous ectoplasm and then the central granular areas
of respective cells, which, united together form a large center, the cytocentrum. This
central granular arca together with the peripheral arrangement of the nuclei were the
miain characteristics of the giant cells of the Langhans type. In the present experiment,
.the fusion of the cells of the heart tissue did not go béyond the first stage. The giam
cells formed through the stimulation of different parasitic organisms probably differ
in the degree of completeness in their fusion. Thus the giant cells developed in response
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to the leprosy bacilli are smaller and less highly organized than those in tuberculosis
(Cowdry 1938). Those produced in cultures infected with 7. eruzd are still less typical.
In all probability, the farmation of binucleate and multinucleate giant cells was due
to the presence of toxin secreted by T, ¢ruzi. It was not due to the general degeneration
of the cultured tissue, since multinucleate and giant cells also occurred in the tissue of
animals with Chagas disease (Vianna 1911, Dias 1934).
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