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S u m m a r y : 

The nurse cell-larva complex of nematodes of the genus Trichinella 
plays an Important role in the survival of the larva in decaying 
muscles, frequently favouring the transmission of the parasite in 
extreme environmental conditions. The ultrastructure of the nurse 
cell-larva complex in muscles from different hosts infected with 
T. nativa (a walrus and a polar bear), T. spiralis (horses and 
humans), T. pseudospiralis (a laboratory mouse) and T. papuae (a 
laboratory mouse) were examined. Analysis with transmission 
electron microscope showed that the typical nurse cell structure 
was present in all examined samples, irrespective of the species of 
larva, of the presence of a collagen capsule, of the age of 
infection and of the host species, suggesting that there exists a 
molecular mechanism that in the first stage of larva invasion is 
similar for encapsulated and non-encapsulated species. 
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The nurse cell-larva complex of nematodes of the 
genus Trichinella is quite unique in nature (Des-
pommier, 1998). It plays an important role in the 

survival o f the larva in decaying muscles, frequently 
favouring the transmission of the parasite in extreme 
environmental conditions. The objective of the present 
work was to study the ultrastructure of the nurse cell-
larva complex in muscles from different hosts infected 
with four species o f Trichinella, i.e., two encapsulated 
species (Trich ine l la spiralis and Trichinella nativa) 
and two non-encapsulated species (Trich ine l la pseu
dospiralis and Trichinella papuae). 

MATERIALS AND METHODS 

The study material consisted of muscle samples 
infected with T. spiralis, T. nativa, T. pseudos
piralis and T. papuae. The samples infected 
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with T. spiralis were taken from three naturally infected 
horses originating from Poland, Romania and Serbia 
(Pozio et al., 1999a) and from humans, w h o acquired 
the infection for the consumption of horsemeat. B iop
sies from human muscles were performed two months 
and 16 months after infection (Pozio et al, 2001) . The 
samples infected with T. nativa were collected from a 
walrus ( O d o b e n u s rosmarus) from Canada and from a 
polar bear (Ursus maritimus) from the Svalbard Islands. 
T h e samples infec ted with T. pseudospiralis and 
T. papuae were taken from laboratory mice. The iso
late of T. pseudospiralis originated from a raccoon dog 
from Caucasus (Russia), the Garkavi's isolate. The iso
late o f T. papuae w a s o b t a i n e d from a naturally 
infected wild pig from Papua New Guinea (Pozio et 
al, 1999b). The ultrastructural morphology was studied 
using a Zeiss EM 900 transmission electron micro
scope (TEM). 

RESULTS 

In the nurse cell, the endoplasmic reticulum had 
replaced myofi laments ; ves ic les , swol len mito
chondria, and hypertrophic nuclei with nucleoli in 

the transcriptional phase were evident. T w o months 
after infection, TEM micrographs of human muscles 
infected with T. spiralis revealed that the nurse cell-
larva complex was surrounded by a thin capsule of 
connective tissue (Fig. 1). Sixteen months after infec
tion, the larva was surrounded by smooth and rough 
endoplasmic reticulum, numerous vesicles, r ibosomes, 
Golgi complexes and hypertrophic nuclei in the trans
criptional phase. The collagen capsule was observed 
to have thickened remarkably (Fig. 2 ) . 
The nurse cell in muscles o f horses imported from 
Romania and Former Yugoslavia had a very thick 
capsule (average 22.7 µm and 33-5 µm, respectively), 
suggesting that in both animals the infection was old. 
By contrast, the nurse cell o f the horse imported from 
Poland had a thin capsule (average 18.7 µm) , sug
gesting that this animal had acquired the infection 
recently. 
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BIOLOGY 

Fig. 1. - Trichinella spiralis 
larvae in human muscles 
two months after infection. 
A) Transverse section of an 
encapsulated larva (x 960); 
B) transmission electron 
micrograph (TEM) of the in
flammatory zone (x 5,500); 
C) TEM of the periphery 
of the capsule showing the 
thin collagen envelope (x 
13,000); D) TEM of the 
nurse cell showing a large 
amount of smooth and 
rough reticulum, vesicles 
and Golgi complexes (x 
14,000); E) TEM of a nu
cleus of the nurse cell in 
the trascriptional phase (x 
5500). C = collagen cap
sule, g = granulocyte, iz = 
inflammatory zone, 1 = 
larva, m = mitochondria, 
mc = muscle cell, nc = 
nurse cell, n = nucleus of 
the nurse cel l , nu = 
nucleolus, r = rough reti
culum, s = smooth reti
culum. 

Fig. 2. - Trichinella spi
ralis larvae in human mus
cles 16 months after infec
tion. A) Transverse section 
of an encapsulated larva. 
Note the thickness of the 
capsule (x 1,250); B) trans
mission electron micro
graph (ТЕМ) of the peri
pheral zone of the collagen 
capsule (x 9,700); С) ТЕМ 
of the nurse cell-larva in
terface ( X 9,700); D) ТЕМ 
of a detail the nurse cell 
showing a large amount 
of smooth and rough reticu
lum, vesicles, and Golgi 
complexes (x 1 4 , 0 0 0 ) ; 
E) ТЕМ of a nucleus of 
the nurse cell in the trans
criptional phase (x 5,500). 
С = collagen capsule, G = 
Golgi c o m p l e x , iz = 
inflammatory zone, 1 = 
larva, nc = nurse cell, n = 
nucleus of the nurse cell, 
nu = nucleolus, r = rough 
reticulum, s = smooth reti
culum. 
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Fig. 3. - Trichinella nativa 
larvae in a polar bear 
(Ursus maritimus) muscle 
(A, B, C) and a walrus 
( O d o b e n u s rosmarus) 
muscle (D, E). A) Semi-thin 
section of an encapsulated 
larva. Note the remarkable 
thickness of the capsule (x 
860); B) transmission elec
tron micrograph (TEM) of 
the nurse cell-larva com
plex (x 5,500); C) detail of 
B showing the elaborate 
system of smooth endo
plasmic reticulum, cis-
ternae and degenerate 
mitochondria (x 26,500); 
D and E) TEM of the nurse 
cel l - larva c o m p l e x ( x 
5,500), the typical nurse-
cell structure is destroyed 
in part for the bad preser
vation of the musc le 
sample. C = collagen cap
sule, ci = cisternae, 1 = 
larva, m = mitochondrion, 
nc = nurse ce l l , s = 
smooth endoplasmic reti
culum. 

The thickest collagen capsule was that of T. nativa, 
observed in a polar bear (Ursus maritimus), in a 
walrus ( O d o b e n u s rosmarus) (Fig. 3 ) and in an arctic 
fox ( A l o p e x lagopus) (data not shown) . 
TEM micrographs showed that both T. pseudospiralis 
(Fig. 4 ) and T. papuae (Fig. 5) larva lacked a collagen 
capsule; in both species, myofilaments were totally 
disarrayed, with clustering of mitochondria around the 
larva. Muscles infected with non-encapsulated larvae 
showed dramatic changes in the fibre architecture. 
The infective larvae were almost always located in the 
intracellular space, and no infiltration of inflammatory 
cells was observed around infected muscle fibres three 
months after the infection. A double-layered envelope 
covered the larval cuticle, and a host-derived dense 
plasmalemma-like layer appeared to b e firmly attached 
to the host cell. In some cases, a nurse-cell-like struc
ture was observed where the sarcomeres appeared to 
b e replaced by a sarcoplasmic reticulum filled with cis
ternae, lamellar bodies, and ribosomes. An intense 

inflammatory reaction was observed around larvae 
that were apparently located outside the muscle cell, 
suggesting that larvae were moving among muscle 
cells. 

CONCLUSIONS 

TEM analysis showed the presence of the typical 
nurse cell structure in all o f the e x a m i n e d 
samples, irrespective of the species of larva, the 

presence of a collagen capsule, o f the age of infection 
and of the host species, suggesting that there exists a 
molecular mechanism that in the first stage of larva 
invasion is similar for encapsulated and non-encapsu
lated species. In encapsulated species, w e observed a 
relationship between the thickness of the collagen 
capsule and both the age of infection and the Trichi
nella species. 
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Fig. 4. - Trichinella pseudospiralis larvae in Swiss mouse muscles three months after infection. A) transmission electron micrograph (TEM) 
of a recently infected host muscle cell with the texture of the cell still partially conserved (x 20,000); B and C) TEM showing the disgre-
gation of myofilaments and the concentration of mitochondria closed to the larval surface. The inner matrix of mitochondria is partially 
vacuolated (x 5,500); D) TEM of the nurse cell characterised by an elaborated system of the endoplasmic reticulum and cisternae (x 21,000). 
G = granulocyte. 1 = larva, m = mitochondria, nc = nurse cell, n = nucleus of the nurse cell. 
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Fig. 5. - Trichinella pa-
puae larvae in Swiss 
m o u s e muscles three 
months after infection. 
A) Semithin section of a 
larva showing the lack of 
the collagen capsule (x 
1,400) ; B) transmission 
electron micrograph (TEM) 
showing a larva apparently 
located outside the muscle 
cell ( X 5,500); C) TEM sho
wing myofilament disag
gregation and concentra
tion of mitochondria close 
to the larva surface. Inflam
matory cells (granulocytes) 
are present at the per
iphery (x 5,500); D) TEM 
showing a detail of the 
thick cluster of mitochon
dria surrounding the larva 
( X 12,250); E) TEM of the 
nurse cell-larva complex 
(x 12,000); F) TEM of the 
nurse cell showing con
tractile elements replaced 
by sarcoplasmic reticulum 
(x 21,000). G = granulo
cyte. 1 = larva, m = mito
chondria, nc = nurse cell. 
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