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S U M M A R Y 

T h e m e t h o d , si te , and s tage o f mul t ip l i ca t ion o f T r y p a n o s o m a ( H e r p e t o s o m a ) 
rangel i Te je ra , 1920 has n o t h i the r to b e e n k n o w n . "We h a v e n o w o b s e r v e d m a n y 
intracel lular nes t s o r p s e u d o c y s t s , con ta in ing a m a s t i g o t e s and t r y p o m a s t i g o t e s 
o f this paras i te in the heart , l iver , a n d sp leen o f suck l ing ( 5 . 0 g ) m a l e w h i t e 
m i c e ( N M R I s t ra in) i n o c u l a t e d i .p. w i t h 9 x 10 4 m e t a t r y p o m a s t i g o t e s / g b o d y 
we igh t f r o m a 12-day-old cu l tu re o f the "Dog-82" s t ra in o f T . rangel i . A t the p e a k 
o f pa ras i t emia ( 1 . 9 x 10 6 t r y p o m a s t i g o t e s / m l b l o o d , 3 d a y s pos t - i nocu l a t i on ) va
r i o u s t issues w e r e taken f o r s ec t ion ing a n d s ta ining. T h e hear t w a s m o s t inten
sely paras i t ized . T h e amas t igo t e s w e r e r o u n d e d o r e l l ipso ida l , w i t h a r o u n d e d 
nuc leus a n d the k ine top las t in the f o r m o f a s t ra ight o r c u r v e d b a r ; the average 
m a x i m u m d i a m e t e r o f 50 m e a s u r e d a m a s t i g o t e s w a s 4.2 p. B i n a r y f i s s ion w a s 
seen in the nuc l eus a n d k ine top las t o f s o m e amas t i go t e s ; n o b l o o d t rypomas t i 
g o t e s w e r e s een in d iv i s ion . T h e a b o v e charac te r i s t ics , as we l l as the l o c a t i o n o f 
the p s e u d o c y s t s in the t issues, a re s imi la r t o T . c ruz i . C o m p a r i s o n o f these re
sults w i t h t h o s e r e p o r t e d f o r o t h e r H e r p e t o s o m a sugges t s t udy o f the t a x o n o m i c 
p o s i t i o n o f T . rangel i . 

K E Y W O R D S : T r y p a n o s o m a ( H e r p e t o s o m a ) range l i : E x p e r i m e n t a l i n fec t ion — 
w h i t e m i c e . In t race l lu lar a m a s t i g o t e s tages o f r e p r o d u c t i o n — 
hear t — l iver — sp leen 

I N T R O D U C T I O N 

S i n c e its d i s c o v e r y b y T E J E R A 1 5 , m a n y 
f ru i t less a t t empts have b e e n m a d e to f ind the 
s i t e a n d r e p r o d u c t i v e m e c h a n i s m o f T r y p a n o 
s o m a ( H e r p e t o s o m a ) rangel i Te jera , 1920 in 
m a m m a l s ( H O A R E 8 ) . O u r u s e o f a m o u s e m o d e l 
( U R D A N E T A - M O R A L E S & T E J E R O 1 7 ) f o r o b 
ta in ing h igh paras i t emias has e n a b l e d u s t o 
f i n d in t racel lu lar amas t igo t e s mul t ip ly ing in va
r i o u s o r g a n s . 

M A T E R I A L S A N D M E T H O D S 

T h e de ta i l s o f the "Dog-82" strain o f Trvna-
n o s o m a rangel i u s e d h a v e a l ready b e e n desc r ib 

e d ( U R D A N E T A - M O R A L E S & T E J E R O 1 7 ) . T h e 
s t rain has b e e n c lea r ly d i s t inguished f r o m T . 
c ruz i b y : m o r p h o l o g y , l o c o m o t o r m o v e m e n t s , 
c o u r s e o f paras i temia , i nvas ion o f the h e m o -
l y m p h a n d sal ivary g l ands o f t r i a t o m i d s , a n d 
l a c k o f abi l i ty o f the paras i tes t o c o n f e r i m m u 
ni ty against subsequen t i n fec t ion b y T . c ruz i . 
O n the o the r hand , a b i o c h e m i c a l charac ter iza
t i o n o f the " D o g - 8 2 " s t ra in w a s ca r r i ed o u t 
us ing a de ta i led c o m p a r i s o n o f the m o l e c u l a r 
a n d k i n e t i c p r o p e r t i e s o f the n e u r a m i n i d a s e pre
sent in the pa ras i t e su r f ace a n d re l eased t o the 
cu l tu re m e d i u m . T h e m o l e c u l a r we igh t , subs
t ra te spec i f ic i ty , a n d spec i f i c ac t iv i ty o f the 
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"Dog-82" s t rain e n z y m e w a s ident ica l t o that o f 
2 bona-f ide T . rangeli s t ra ins and d i f fe red c o m 
pletely f r o m tha t p r e s e n t in c l o n e d and unc lon-
e d T . c ruz i s t ra ins main ta ined in o u r l abora to 
ry ( U R B I N A , pe r sona l c o m m u n i c a t i o n 2 ) . Fur
t h e r m o r e , m i c e w e r e inocu la t ed i .p. w i t h the " Y " 
s t rain o f T c ruz i in b l o o d f r o m m i c e in w h i c h 
the s t rain had b e e n ma in ta ined . On D a y 7. w h e n 
the pa ras i t emia o f T . c ruz i had r e a c h e d its 
peak , the s a m e m i c e w e r e i n o c u l a t e d i .p. w i t h 
T . rangel i f r o m cu l tu re . B l o o d s m e a r s t a k e n 2 
d a y s later s h o w e d c lea r ly d i s t ingu i shab le try-
p o m a s t i g o t e f o r m s o f b o t h T . c ruz i and T . ran
g e d 

Eight 5 .0 g s u c k l i n g m a l e m i c e ( N M R I 
s t ra in ) w e r e inocu la t ed i.p, w i t h 1.5 x 10 6 fla-
gel ta tes /g b o d y w e i g h t f r o m a 12 day old cul
ture in L I T m e d i u m . S ix p e r c e n t o f the flagel
l a tes w e r e m e t a t r y p o m a s t i g o t e s , thus e a c h m o u 
s e w a s inocu la t ed w i t h 9 x 10* m e t a c y c l i c f o r m s / 
g b o d y w e i g h t . Paras i temia w a s c h e c k e d after 
24 h r and t h e n c e f o r t h da i ly a s a l r e a d y desc r ib 
ed . T w o m i c e w e r e k i l l ed b y ce rv i ca l d i s loca 
t i on at the peak o f pa ras i t emia o n the third 
day and the hear t , l iver , sp leen , lungs , f e m o r a l 
b o n e m a r r o w , m u s c l e , ca r t i l age , s t e rna ! b o n e 
m a r r o w , and k i d n e y s w e r e taken to b e f ixed In 
10% f o r m o l . i m b e d d e d In paraf f in , a n d c u t i n to 
5 it ser ia l longi tudinal s e c t i o n s w h i c h w e r e 
s ta ined w i t h hematoxy l in -eos in . M l c r o p h o t o 
g r a p h s w e r e taken as a l ready d e s c r i b e d . T h e 
grea tes t d i a m e t e r s o f the in t race l lu la r amas t igo -
tes w e r e m e a s u r e d in 50 e x a m p l e s w i t h an ocu 
l a r m i c r o m e t e r u n d e r o i l i m m e r s i o n (1000 X V 

RESULTS 

Paras i t emias o f 1.8 x 10 6 t r y p o m a s t i g o t e s / 
ml b l o o d w e r e o b s e r v e d as e a r l y as 24 h r pos t -
i nocu la t i on (P ig . 1 ) , b e i n g main ta ined u p t o t h e 
third day . w h e n the o r g a n s w e r e taken. N o 
b l o o d f lagel lates w e r e seen to b e in d i v i s i o n . 
Nes t s o r p s e u d o c y s t s o f in t race l lu la r amas t igo -
t e s and t r y p o m a s t i g o t e s ( F i g s . 2-8) w e r e seen 
in the hear t , l iver , and sp l een s e c t i o n s . T h e 
heart w a s n o t i c e a b l y m o r e in tensely parasi t iz
e d in a d i s semina ted fash ion T h e a v e r a g e ma
x i m u m d i a m e t e r o f the 50 m e a s u r e d amas t igo -
tes w a s 4 . 2 p . T h e y w e r e o v o i d , e l l i p so id , o r 
r o u n d e d , w i t h a l a r g e r o u n d e d n u c l e u s , and 
t h e k ine top l a s t appea r ing In t h e f o r m o f a 
s t ra ight o r c u r v e d b a r Seve ra l a m a s t i g o t e s 
w e r e seen w i t h nuc le i a n d k i n e t o p l a s t s in bina

ry f i ss ion . T h e o t h e r s ix e x p e r i m e n t a l a n i m a l s 
d e v e l o p e d c h r o n i c i n f e c t i o n s and d i d n o t d i e . 

D I S C U S S I O N 

T. rangel i c a u s e s t r y p a n o s o m i a s e s in m a n 

and in o t h e r m a m m a l s in the N e o t r o p i c a l re

g i o n ( P I F A N O " ) . In 1936, D e L e o n ( P I F A N O u > 

d e s c r i b e d t h e f irst h u m a n cases , r e p o r t i n g b l o o d 

f o r m s in d iv i s i on (ZELErX>Nw) and sugges t -



ing this as the n o r m a l m o d e o f r e p r o d u c t i o n in 

the ve r tebra te h o s t . H o w e v e r , m o s t w o r k e r s 

h a v e n o t f o u n d d iv id ing f o r m s in b l o o d (PI-

F A N O 1 3 ; D ' A L E S S A N D R O 3 ; A N E Z 0 n o r in tis

sues (HEBBIGSANDBEUTER7; P IFANO**) al

t h o u g h b l o o d t r y p o m a s t i g o t e s in a p r e d i v i s i o n 

s tage have b e e n o b s e r v e d b y G R E W A L 5 a n d 

T O B I E 1 6 . M O L Y N E U X 1 1 , s tudying T . rangel i 

i n fec t ions o f m a m m a l i a n cel l cu l tures at 37 C, 

d e d u c e d that the paras i te p r o b a b l y mul t ip l i ed 

ex t race l lu la r ly b y b ina ry f i s s ion o f t rypomas t i 

g o t e s in the m a m m a l . F o r m s in d iv i s ion f o u n d 

i n cer ta in v i sce ra o f expe r imen ta l h o s t s b y DEA-

N E 4 and A t t E Z i s e e m e d t o ind ica te an initial 

r e p r o d u c t i v e phase . B E N A V I D E S & K U H N (c i 

t e d b y G R O G L & K U H N * ) have f o u n d that 

there is a poss ib i l i ty that T . rangel i has an in

t race l lu lar s tage in m a m m a l s . 

I n the s u b g e n u s H e r p e t o s o m a , f o r m s in di

v i s i o n in t issues and v i sce ra l capi l la r ies have 

b e e n r e p o r t e d f o r T . e v o t o m y s , T . nabias l , T . 

m i c r o t i , T . zapi , a n d T . xe r i ( H O A R E 8 ; M O L Y 

N E U X 1 2 ; M A R I N K E L L E & A B D A L L A ">>. 

W e have f o u n d , in exper imen ta l ly in fec ted 

s u c k l i n g w h i t e m i c e , n u m e r o u s in t racel lu lar 

amas t igo t e s and t r y p o m a s t i g o t e s o f T . rangel i 

i n p s e u d o c y s t s in the heart , l iver , a n d sp leen . 

I n all these o r g a n s the m o r p h o l o g y and p lace

m e n t o f the nes t s in t issues, as w e l l as o f the 

paras i tes in the p s e u d o c y s t s , w e r e s imi la r t o 

t h o s e o f T . c ruz i , as d e s c r i b e d b y V I A N N A " 

a n d K O B E R L E 9 . 

T h e f ind ing that the mul t ip l i ca t ion o f T . 

r ange l i in the m a m m a l i a n h o s t is i n the amas-

t igo te s tage and is in t racel lular , i n con t r a s t t o 

t h e t issue o r b l o o d mul t ip l i ca t ion o f the o the r 

m e m b e r s o f the subgenus H e r p e t o s o m a that 

have b e e n s tud ied ( H O A R E 8 ) sugges t s s tudy 

o f T . rangel i f r o m a t a x o n o m i c p o i n t o f v i e w , 

p o s s i b l y leading to a redef in i t ion o f the sub

g e n u s . 

R E S U M E N 

Trypanosoma (Herpetosoma) rangeli Tejera, 

1920: Hallazgo de estadios amastigotes con re

producción intracelular en ratones albinos 

E l m é t o d o , s i t io y e s t ad io d e m u l t i p l i c a c i ó n 

d e T r y p a n o s o m a ( H e r p e t o s o m a ) rangel i Te j e r a , 

1920 n o hab ía s i d o d e t e r m i n a d o has ta a h o r a . 

N o s o t r o s h e m o s o b s e r v a d o n u m e r o s o s n i d o s o 

p s e u d o q u i s t e s in t race lu lares q u e c o n t i e n e n 

amas t igo t e s y t r i p o m a s t i g o t e s d e es te pa rá s i t o 

e n el c o r a z ó n , h í g a d o y b a z o d e r a t o n e s albi

n o s m a c h o s d e 5,0 g d e p e s o ( c e p a N M R I ) ino

c u l a d o s p o r v í a i .p. c o n 9,0 x 1 0 4 m e t a t r i p o ¬ 

m a s t i g o t e s / g d e r ep ique d e 12 d ías e n m e d i o 

L I T , c e p a "Perro-82" . E n e l p i c o d e l a para

s i t emia (1,9 x 10 6 t r i p o m a s t i g o t e s / m l d e s ang re , 

3 d ías p o s t - i n o c u l a c i ó n ) f u e r o n r e t i r ados v a r i o s 

ó r g a n o s p a r a s e c c i o n a r y teñi r c o n h e m a t o x i l i ¬ 

na-eosina. E l c o r a z ó n fue el ó r g a n o m a s inten

s a m e n t e pa ra s i t ado . L o s a m a s t i g o t e s s o n re

d o n d e a d o s y o v a l a d o s , c o n n ú c l e o r e d o n d e a d o y 

k i n e t o p l a s t o e n f o r m a d e b a r r a r e c t a o c u r v a ; 

e l p r o m e d i o del d i á m e t r o m á x i m o d e 50 amas

t igo tes m e d i d o s fue d e 4,2 m. F u e o b s e r v a d a fi

s i ó n b inar ia en el n ú c l e o y k i n e t o p l a s t o d e al

g u n o s amas t igo te s ; n o fue v is ta d iv i s ión e n los 

t r i pomas t i go t e s s angu íco la s . L a s caracter ís t i 

c a s an te r io res , así c o m o t a m b i é n l a l o c a l i z a c i ó n 

d e l o s p s e u d o q u i s t e s e n l o s t e j i dos , s o n simi

lares a T . c ruz i . L a c o m p a r a c i ó n d e e s t o s re

su l t ados c o n l o s r e p o r t a d o s p a r a o t r o s Herpe 

t o s o m a sug ie re e l e s tud io d e la p o s i c i ó n taxo

n ó m i c a d e T . rangel i . 
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