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 crobiology Reviews 47: 84-96). Additionally, the
 data show that bovine gammaglobulin was ex-
 creted rectally so it was traversing the entire gas-
 trointestinal tract. It is possible that the gam-
 maglobulin measured in the stool was really only
 nonfunctional fragments of gammaglobulin that
 had been destroyed in its passage through the
 human gastrointestinal tract. This is unlikely as
 bovine secretory immunoglobulin is relatively
 resistant to digestion (Lascelles et al., 1986, In
 Immunology of the sheep, B. Morris and M. Mi-
 yasaka (eds.), Roche Co., Basel, Switzerland, pp.
 410-440). However, we treated 2 of the patients
 with an H2-receptor antagonist to neutralize
 stomach acidity.

 One reason this approach may have been un-
 successful is the recent demonstration that cryp-
 tosporidia are actually intracellular parasites. The
 organisms enter absorptive cells of the intestinal
 mucosa and wall themselves off in an intracel-

 lular yet extracytoplasmic vesicle (Marcial and
 Madara, 1985, Gastroenterology 88: 1489). It is
 unlikely that antibodies in colostrum would have
 an effect on these intracellular organisms, organ-
 isms which give rise to autoinfectious forms.
 Another possibility is that the predominant iso-
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 type in cow colostrum (IgG1) is not as effective
 as human colostral antibody which is primarily
 IgA (Lascelles et al., 1986, loc. cit.). The reason
 that antibodies in human breast milk may be
 effective in preventing cryptosporidiosis in in-
 fants (Mata et al., 1984, loc. cit.) may be that it
 functions as protective "preformed" immunity;
 i.e., the infants get antibody before cryptosporid-
 ia. The antibody then serves to prevent infection
 rather than to cure an established infection. Fur-

 thermore infant's gastrointestinal tracts do not
 exclude proteins as effectively as that in adults.
 In view of such theoretical considerations and

 the results reported in this study, it is unlikely
 that oral ingestion, over a short period of time
 (1 wk or so), of bovine colostrum containing
 anti-cryptosporidia antibodies will be effective
 alone as a treatment for human cryptosporidiosis
 in the immunocompromised host. It is possible
 that prolonged treatment with anti-Cryptospo-
 ridium antibodies, possibly in combination with
 antimicrobial agents, will allow for clearance of
 infection by preventing autoinfection over the
 period of time in which all infected cells are shed.

 This study was supported in part by USPHS
 grants AI 15332, CA 12800, and Al 15251.
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 Physiological and structural differences exist
 between mammalian bloodstream and insect

 vector or culture forms of trypanosomes. For
 example, the bloodstream trypanosomes possess
 a morphologically distinct extracellular surface
 coat which the culture forms lack (Vickerman,
 1969, Journal of Cell Science 5: 163-193). The
 presence and distribution of carbohydrates was
 demonstrated on the cell surface of Trypanoso-
 ma musculi bloodstream forms using a variety
 of broad-spectrum fine-structure cytochemical
 staining methods for polysaccharides (Dwyer and
 D'Alesandro, 1976, Journal of Protozoology 23:
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 D'Alesandro, 1976, Journal of Protozoology 23:

 75-83). However, no reports have been pub-
 lished on the fine structure, chemistry, or cyto-
 chemistry of the cell surface of T. musculi insect
 vector forms. Recently Roger and Viens (1986,
 Journal of Protozoology 33: 87-89) reported the
 successful in vitro cultivation of infective meta-

 cyclic forms of T. musculi. Bloodstream try-
 panosomes, cultured in Schneider's Drosophila
 medium at room temperature, multiplied and
 differentiated through a series of developmental
 stages similar to those observed in the vector,
 resulting in the production of metacyclic trypo-
 mastigotes in 10 days. The purpose of this note
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 FIGURE 1. Higher magnification of T. musculi sur-
 face coat. x 125,400. a, b. Uranyl acetate- and lead
 citrate-stained trypanosomes: a. Bloodstream form. b.
 Culture form. c-g. PA-TSC-SP-treated trypanosomes:
 c. Bloodstream form. d. Trypanosome in the cell cul-
 ture medium after 3 days. e-g. Trypanosome in Schnei-
 der's Drosophila medium after: e. 12 hr. f. 3 days. g.
 10 days.

 is to demonstrate the distribution of carbohy-
 drates on the cell surface of T. musculi blood-

 stream forms and various developmental stages
 of this parasite in culture.

 FIGURE 2. Cross section of PA-TSC-SP-treated T.

 musculi. F, flagellum; G, Golgi; N, nucleus. x 28,215.

 Bloodstream trypanosomes obtained from
 mice on day 11 postinfection and trypanosomes
 cultured at 23 C in Schneider's Drosophila me-
 dium and harvested after 12 hr, 3 days (when
 haptomonad and nectomonad epimastigotes were
 present in the culture), and 10 days (when most
 of the parasites seen in culture were metacyclic
 forms) were used for the cytochemical experi-
 ments. Trypanosomes grown for 3 days at 37 C
 in a cell culture medium (Viens et al., 1977, In-
 ternational Journal of Parasitology 7: 109-111)
 containing adherent peritoneal cells from normal
 mice were also used for the cytochemical exper-
 iments. Parasites were fixed in glutaraldehyde
 and postfixed in OsO4 as described elsewhere
 (Dwyer, 1975, Journal of Cell Science 19: 621-
 644). All samples were infiltrated and embedded
 in Araldite 502. Sections were contrasted with

 the uranyl acetate and Reynold's lead citrate
 double impregnation. For the cytochemical ex-
 periments, ultrathin sections were collected on
 naked gold grids and stained with the periodic
 acid-thiosemicarbazide-silver proteinate tech-
 nique (PA-TSC-SP) as recommended by Thiery
 (1967, Journal de Microscopie 6:987-1018). The
 PA-TSC-SP method gives positive results with
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 polysaccharides, glycoproteins, mucoproteins,
 and with some mucosubstances (Pearse, 1968,
 Histochemistry: Theoretical and applied, Vol. 1,
 3rd ed., Churchill, London, pp. 294-380).

 A finely granular, dense, uneven cell coat was
 visible on bloodstream forms of T. musculi in

 sections stained by uranyl acetate and lead citrate
 (Fig. la). A typical trilamellar structure was seen
 in the membrane of the cell. The outer lamina

 of the trilamellar membrane of T. musculi cul-

 ture forms observed in similar sections appeared
 smooth and unadorned (Fig. lb). However, we
 can see a low-density granular material external
 to the trilaminar membrane. This is probably
 the cell coat, though not highly contrasted. Treat-
 ment of the parasite with PA-TSC-SP rendered
 the surface coat of the membrane densely stained
 (Fig. lc-g). Most of the intracellular compo-
 nents, with the exception of the Golgi and some
 intracytoplasmic granules, showed little contrast
 probably due to the oxidation ofosmiophilic ma-
 terial by periodic acid (Fig. 2). The average sur-
 face thicknesses of various developmental stages
 of T. musculi treated with PA-TSC-SP are given
 in Table I. The trypanosome microtubules were
 measured at each stage and they all retained the
 same diameter, i.e., each of 18 nm, throughout
 the entire cell cycle.

 When placed into Schneider's Drosophila me-
 dium, the thickness of the parasite surface coat
 decreased as the trypanosomes differentiated in
 vitro, through a series of developmental stages
 resulting in the production of metacyclic forms
 in 10 days. The thickness of the surface coat of
 the bloodstream forms used to initiate the cul-

 tures was almost double that of the metacyclic
 forms obtained after 10 days of culture (Table
 I). It was speculated that the presence of a surface
 coat was an adaptation to bloodstream living
 that protected the parasites from antibody attack
 (Vickerman and Preston, 1976, In Biology of the
 Kinetoplastida, Vol. 1, W. H. R. Lumsden and
 D. A. Evans (eds.), Academic Press, New York,

 TABLE I. The surface coat thickness of various devel-
 opmental stages of T. musculi after treatment with
 PA- TSC-SP.*

 Surface coat
 thickness

 Trypanosomes (nm)

 Bloodstream forms 8.4 + 0.2

 Trypanosomes in the cell culture medium at 37 C
 after 3 days 6.1 + O.lt1

 Trypanosomes in Schneider's Drosophila medium
 at 23 C after

 12 hr 7.0 + 0.2t
 3 days 6.2 + 0.2t#
 10 days 4.5 + 0.2t

 * Mean values + SE calculated from 100 cross-sectioned cells for each

 trypanosome form tested.
 t Significantly reduced (P < 0.01) as compared with initial bloodstream

 forms.

 : No significant difference (P > 0.01).

 pp. 36-130). Our results showed that the meta-
 cyclic trypomastigotes had considerably reduced
 their surface coat but were still infective to mice.

 In this case, it seems that these parasites were
 able to form a surface coat enabling them to
 withstand the rodent immune mechanisms.

 Bloodstream trypanosomes placed, at 37 C, into
 a cell culture medium that permitted the growth
 of parasites both morphologically and biologi-
 cally similar to T. musculi bloodstream forms
 (Viens et al., 1977, loc. cit.) showed a decrease
 in the thickness of their surface coat. In fact, after
 3 days of culture, the surface coat thickness of
 these parasites was almost the same (no signifi-
 cant difference, P > 0.01) as those grown in
 Schneider's Drosophila medium for the same pe-
 riod of time (Table I). For now, we can not offer
 any explanations for the reduction of the try-
 panosome's polysaccharide-containing surface
 coat in cultures. Absence of both antibody attack
 and nonspecific absorption of host proteins, and
 low availability of materials required to build a
 surface coat are possible reasons to be consid-
 ered. This work was supported by the Medical
 Research Council of Canada, grant MA-4886.
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