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Charcot-Leyden crystals (CLC) are formed by human eosinophils and basophils.
They occur both in crystalline and soluble forms. These crystals are hexagonal dipyramids
with bases opposed and are composed of the protein lysophospholipase. The usual crystal
measures 20-40 microns in length and appears colorless under light microscope. CLC
are associated with diseases involving blood and tissue eosinophilia. Not only CLC can
be found in stools and tissues of patients with certain parasitic infections but also with
other diseases such as in tear of those with vernal keratoconjunctivitis, in sputum of
those with asthma, in the eosinophilic granuloma of the bone etc. Although the physi-
cochemical and biochemical characteristics of CLC were extensively studied but the actual
biological property is still obscure.
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Figure 1 Diagram of Charcot—Leyden Crystal (CLC). (Ayres WW. Blood. 1949)
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Table 1 Some staining reactions of Charcot-Leydeén crystals.

Staining techniques Colour

1. Acid fuchsin Bright red
2. Bromthymol blue Blue

3. Crystal violet Purple

4. Eosin S Unstained
S. Eosin Y Unstained
6. Giemsa’s Blue

7. Hematoxylin — eosin Red

8. Iron —hematoxylin Black

9. Mallory’s phosphotungstic acid Dark blue
10. Methyl green (pH 4.5) Green

11. Methylene blue Blue

12. Modified cold Kinyoun acid fast Pink

13. Neutral red Red

14, Pheoxine Unstained
15. Sudan 1V Unstained
16. Sudan black B Unstained
17. Toluidine blue Blue
18. Trypan blue Unstained

Remark : The CLC stained well with nuclear and basic stains, but not with fat stains; nor were they eosinophilic.
(Ayres WW. Blood. 1949 & Hornung M. Proc Soc Exp Biol Med. 1962)
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Table 2 Solubility of Charcot-Leyden Crystals.
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form, 5% HCL, 3% H,0, uiscselu 1% ammonium
hydroxide §iu CLC flaglwiiaioszliormelu
acetone, ether, xylene, chioroform, carbon tetra-
chloride, 5-10% HCL, 1% ammonium hydroxide
uez 10% NaOH(®) grwivanusiansalunisazag
189 CLC #ldmngenmzdinlvl 4 deinsdaide
U usasluasief 2

SOLVENT SOLUBLE*
1. Cold water (20°C) -
2. Hot water +
3. NaHCO, 5% -
4. Na,CO, 5% +
5. HCL 0.005 N -
6. HCL 0.0075 N +
7. NaOH 0.005 N -
8. NaOH 0.0075 N +
9. Acetic acid 1.25% —
10. Acetic acid 2.5% +
11. NHOH 2% -
12. NH,OH 5% +

*The crystals were insoluble in alcohol, acetone, ether, chioroform and carbon tetrachloride. They dissolved slowly in aqueous
solvents (16—48 hr. in 0.005 N HCL or 0.005 N NaOH; several days in distilled water at 4° —8°C).

+ = Dissolved immediately
(Hornung M. Proc Soc Exp Biol Med. 1962)
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Figure 2 Charcot —Leyden Crystals (arrows) in Fecal Specimen (Bar = 20 microns).
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Table 3 Level of CLC protein from human serum, sputum and tear.

Specimens Techniques for Underlying Level of CLC Reference
determination Hliness protein
in ng/ml

1. Serum RIA normal blood 15-67
donors (37.0+4.7)* Ackerman SJ
(Eosinophil 2.7 +0.5%) (13)
eosinophilia 340 — 25,500
(Eosinophil 47.6+3.2%) (8,507 +2,494)*

2. Sputum RIA asthma 1,001 - 5,863
respiratory infection 7,102 —25,033 Dor PJ
asthma and respiratory 2,566 — 18,000 et al
infection (20)

3. Tear RIA normal Undetectable** — 43
vernal keratocon-
junctivitis 57 -61,500
atopy Undetectable — 53 Udell 1J
Giant papillary 40-210 et al
conjunctivitis (22)
associated with
contact lens
Pemphigoid Undetectable — 79
Blepharoptosis 41

mean + SEM

** Detectable limit for Charcot — Leyden crystal protein, 30 ng/ml
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