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A potential treatment for Duchenne muscular dystrophy 
@MD) is injection of normal myoblasts into dystrophic mus- 
cles to induce formation of muscle fibers. To develop this 
therapy it is important to idennfy the injected myoblasts 
and the muscle fibers that they form in the host muscles. 
Fluorescent latex miaospheres (F'LMs) were used for this pur- 
pose in this study. Normal myoblasts were labeled with FLMs 
and injected into dystmphiadefkient (mdx) mice. The FLMs 
clearly indicated the location of injected myoblasts in the 
host muscle. Muscle fibers containing dystmphin were local- 
ized by immunofluorescence and immunoperoxidase. They 
were observed in clusters near the myoblasts labeled with 
EMS. FLMs were also observed in some of these dystrophin- 

Introduction 
Transplantation of normal myoblasts into dystrophic muscles to form 
hybrid muscle cells (1-4) is a possible treatment for Duchenne mus- 
cular dystrophy (DMD). One of the problems associated with muscle 
cell hybridization in vivo is identification of transplanted myoblasts 
in the host muscle and the muscle fibers resulting from their fu- 
sion. Fluorescent latex microspheres (FLMs) have been reported to 
be phagocyzed by some living cells and to remain in the labeled 
cells (5-7). For example, FLM-labeled myoblasts were autotrans- 
planted into an irradiated and ischemically damaged muscle to fol- 
low the formation of new muscle fibers (6). In this study, FLM- 
labeled normal myoblasts were transplanted into the muscles of 
dystrophin-deficient mdx mice. The spread of injected normal myo- 
blasts was revealed by the FLMs. In addition, FLMs were present 
in some of the dystrophin-positive muscle fibers in mdx muscle. 
These results indicate that labeling myoblasts with FLMs is a good 
way to follow the spread ofuansplanted cells and to idenufy regener- 
ated muscle fibers created by fusion of FLM-labeled cells. 
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positive fibers in each cryostat section. These results indi- 
cate that: labeling myoblasts with FLMs can be used to trace 
the injected myoblasts in the muscle and to identify the mus- 
cle fibers that they formed; injected myoblasts remain near 
the injected site and do not migrate very far; most of the 
dystrophin-positive muscle fibers around the injected my- 
oblasts result from fusion of the injected myoblasts; and the 
low percentage of dystrophin-positive muscle fibers is likely 
related to limited diffusion and lack of fusion of many in- 
jected myoblasts. (J Histochem Cytochem 41:1579-1582, 
1993) 
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Materials and Methods 
Myoblast Cultures. Primary myoblast cultures were established from 

fresh muscle biopsies of newborn normal mice (C57BLlOSnJ+ I+). Myo- 
genic cells were released from minced fragments of the biopsy by serial en- 
zyme treatments modified from Cossu et al. (8). First, 1-hr digestion was 
done with 600 U/ml collagenase (Sigma; St Louis, MO) in Hank's balanced 
salt solution (HBSS) (Gibco; Grand Island, NY). This was followed by a 
10-min incubation in HBSS containing 0.1% (wlv) trypsin (Gibco). Satel- 
lite cells were placed on 75-cm2 gelatin-coated culture flasks (Costar; Cam- 
bridge, MA) in proliferating medium (PM), i.e., 199 medium with 15% 
fetal bovine serum, 1% penicillin (final concentration 10,000 Ulml), and 
streptomycin (final concentration 10,000 Ulml) (7.9). All culture reagents 
were purchased from Gibco. 

Labeling of Mononucleated Cells. FLMs (Luma Fluor; New City, NY) 
were added to the mouse cultures at a dilution of 1:3000 in PM. Proliferat- 
ing cells were incubated 12 hr at 37'C and then rinsed three times with 
HBSS. Incubation of mononucleated cells led to intemalization of the beads 
within the cytoplasm of 95% of the cells. 

Cell Implantation. C57BL10 SnJ mdxlmdx mice were used as hosts. 
Fifty p1 of notexin (10 pg/ml) was first injected into the left tibialis anterior 
(TA) muscle of mdx mice to destroy muscle fibers and trigger regeneration 
(10.11). The following day normal myoblasts labeled with FLMs were trans- 
planted. The myoblasts were detached with trypsin 0.1% and centrifuged. 
The mice were anesthetized with 0.1 ml of a solution containing 10 mglml 
of ketamine and 10 mglml of xylazine. An incision was made in the skin 
overlying the TA muscle of the left leg. Cell pellets were taken up into a 
glass micropipette with a 100-pm tip (Drummond Scientific; Broomall, 
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