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Jongwutiwes S, Chanthachume N, Suebtrakul P. Comparative study of cryptosporidial oocysts
in fecal specimens by various staining techniques. Chula Med J 1988 Mar; 32(3): 219-224

Various staining techniques for cryptosporidial oocysts were studied using 11 confirmed
Sfecal specimens preserved in 10 % formalin from the previous survey as positive controls.
Thirty-five diarrheal cases were randomly selected as unknown samples. All specimens were
examined by iodine wet mount after formalin ether concentration technique. The remaining
sediment from each sample was stained by Giemsa’s stain, Modified cold Kinyoun acid fast
(MCK), Rapid dimethy! sulfoxide modified acid fast (DMSO), Modified Koster (MK), Safranin-
methylene blue (S-MB) and Modified Ziehl-Neelson acid fast (MZN) techniques. Each technique
was assessed for organism morphology and ease of visual recognition.

Thirty-five diarrheal stool samples were negative by all techniques while 11 confirmed
positive samples demonstrated cryptosporidial oocysts which could be easily differentiated
JSfrom yeast except by the iodine wet mount and Giemsa’s stain. The sizes of the oocysts stained
by MCK (measured 4.71 £ 0.56 u X 3.79 + 0.41 u) were significantly larger than by S-MB
(p<0.001). Crude quantitation of the oocysts were classified as 0-1/HPF, up to 5/HPF, up
to 10/HPF and up to 15/HPF, which gave significant correlations with the total oocysts per
smear (G.M.) of 2.1 x 10, 4.4 x 10, 2.1 x 10° and 4.5 x 10° respectively (p<.05).

Based on this study, iodine wet mount is not recommended for the preliminary diaganosis
of cryptosporidiosis. The S-MB, MZN, MK, DMSO and MCK all gave better results than
Giemsa’s stain. Internal structures of the oocysts were best demonstrated by MCK.

Reprint requests: Jongwutiwes S, Department of Parasitology, Faculty of Medicine, Chula-
longkorn University, Bangkok 10500, Thailand.
Received for publication. January 12, 1988.
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Table 1 Comparative staining of cryptosporidial oocyst in fecal specimens

Staining Appearance Approximate
techniques Cryptosporidial Oocyst Yeast | Background| staining
Color | Morphology | Ease of time
visual (minutes)
recognition

- Iodine colorless poor 0 brown pale brown 1

- Giemsa _ sky blue good + deep blue |blue 10

- Modified cold bright red good + + green blue-green 4-5
Kinyoun acid fast

- Rapid dimethyl brilliant good + + blue-green |pale green 7-8
sulfoxide acid fast pink

- Modified Koster pale red good + + green green 10

- Safranin-Methylene vivid good + + |blue pale blue 10
blue orange-pink ‘

- Modified Ziehl red good* + + |green green 20
Neelson Acid fast .

*Overheating may cause disruption of the oocyst leaving empty cyst (ghost cell)
0 = poor or colorless ; cannot be easily differentiated from other particles
+ = fair ; can demonstrate internal structures but cannot be easily differentiated from yeast.
+ + = good ; can demonstrate definite cyst wall and internal structures, easily differentiate from yeast.
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Table 2  Size of cryptosporidial oocyst : measured from various staining techniques in the same fecal
samples.
Staining techniques Size in microns Interpretation
(Mean + SD) (comparing with MCK)
1. Giemsa (4.31+0.53) x (3.61£0.55) NS
2. Modified Kinyoun acid fast (4.71+£0.56) x (3.79+0.41) -
(MCK)
3. Rapid dimethyl sulfoxide acid (4.34+0.50) x (3.54+0.55) NS
fast (DMSO)
4, Modified Koster (MK) (4.50+0.57) X (3.82+0.46) NS
5. Safranin-methylene blue (S-MB) (4.03+£0.51) x (3.30+£0.42) Sig. (P < 0.001)
6. Modified Ziehl-Neelson (MZN) (4.08 +£0.46) x (3.59+0.50) NS
acid fast
NS = no significant difference
Sig. = Significant difference

Table 3 Crude quantitation of cryptosporidial oocyst : correlation between approximate number per
high power field (40x) and total count per smear (0.05 ml)

Approximate number Total count G.M. of Number of
of oocysts per high of oocysts total count per oocysts per ml
power field (40 X) per smear smear
0—1 0.7x10 — 6.5x10? 2.1x10 414
up to 5 6.8x10 — 2.8x10° 4.4%10? 8,823
up to 10 6.6x10% — 5.2x10° 2.1x103 42,318
up to 15 1.2x10° — 1.1x10* 4.5x10° 90,614
r = 0972 ; df = 2, ra0.05) = 0950
G.M. = Geometric Mean
o Jd
phartY §uin sV Giemsa §101I0UENANUUANGIIVDI
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Figure 1 Cryptosporidial oocysts in fecal smear stained by MZN. Rupture of the oocyst (arrow)

due to overheating. (Bar =
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Figure 2 Cryptosporidial oocysts in fecal smear stained by MCK. Notice well-demonstrated 4 spo-

rozoites (arrow). (Bar = 10 microns).
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