
Jor4IlaIis’ Anomaly in White Blood Cells

Report of Case

By L. ROZENSZAJN, A. KLAJMAN, D. YAFFE AND P. EFIiATI

I N 1953 Jordamis’ described fat-containing vacuoles in the leukocytcs of pe-
ripheral blood iii 2 brothers, both of whom had progressive muscular

dystrophy.

This case report deals with a family in whom 2 sisters were affected with

ichthyosis; vacuoles were Ol)served persistently in the leukocytes of both sis-

ters. Iii the I)oflc marrow, vacuoles were found in cells of the myeloid series.

Cytochemical examinations were performed to determine the nature of these

vacuoles.

FAMILY HISTORY

The 2 aflectetl sisters immigrated to Israel from Iraq. The parents, first coumsins. had 13

children. Six of the children were dead; among these were 2 sons and 1 daughter with

ichthyosis, l)ut no blood examinations had been performed on them.

The parents of the 2 propositi, their 7 children and grandchildren, as well as the parents’

sisters and their children. were investigated by us (Fig. 1). Ichthyosis and vacuoles in

leukocvtes were found only in the 2 sisters.

CASE REPORT

N. N.. (Fig. 2) a 19-year-old girl, had had ichthyosis from early childhood; otherwise she

hadI always l)een healthy. The physical examination was negative except for ichthyosis imi-

solving all the areas of the body with the exception of the face. The skin was thickened amid

dry amid was covered with greyish-brown scales of variable size. The type of ichthyosis was

diagnosed as ichthvosiform erythrodermiiia. There was no enlargement of lymph nodes; the

liver and the spleen were not palpable.

Laboratory inv&stigations revealed leukoc�tes 9. 100/cu. mm.. the differential count: bamid

forms 1 � cent. immature polvniorphonumclears 62 per cent. eosinophils 2 per cent, lvmnpho-

c�’tes 29 per cent. nionocvtes 6 per cent. Blood sedimentation rate (Westergren) 25/50;

blood urea 21 mug. per cent. glumcose 102 mg per cent; oxalacetic transamninase 25 units,

oxalpvrumvic transamiiinase 38 units. alkaline phosphatase 4.7 Bodansky units. Kahn test

negative; l)lOod proteins 6.9 Cmii. per cent, albimmnin 4.3 Cm. per cent, globulins 2.6 Ciii. per

cent, electrophoresis of serum proteins normal. Total lipids 516 mg. per cent, fatty acids

280 mg. Pet cent. phospholipids 8. 1 mug. per cent. cholesterol 164 mg. per cent. Chromatog-

raptly for umrinarv amiiino acids (lid1 not reveal any abnormalities; amino acid nitrogen in

urine was 204 mg./24 houmrs (normal 200-700 mng.). Urinanalysis was normal.
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Fig. 1.-Pedigree of the family. ‘Plus” = died in childhood; “plus inside circle’S
= ichthyosis and Jordans-like traits; “plus inside square” = ichthyosis. Blood not
examined.

The second sister, I. N., showed no abnormalities on physical examination except for

ichthyosis. Laboratory investigations were normal, the only pathologic finding being vac-

umoles in leukocytes.

MATERIAL AND METHODS

Peripheral blood and bone marrow of the 2 sisters were examined. Light and phase
microscopy were used. Fluorescent microscopic studies were done with acridine orange (A.

0.), neutral red (N. R.), and rhodamine B (R. B.).

The A. 0. dye was prepared as a 10 mg./100 ml., the N. R. and R. B. dyes as 0.1

Cm./100 ml. solutions in Sorensen buffer M/15 to pH 6.3. One drop of peripheral blood or

hone marrpW aspirate was placed on a clean slide and mixed with a drop of one of the

fluorescent dyes. A coverslip was then applied and the edges were sealed with Vaseline.

The other stains used were May-Crunwald-Ciemsa, periodic acid Schiff (P. A. S.)

reaction with and without ptyaline digestion,2 Sudan black B,3 and stains for alkaline

pliosphatase.4 acid phosphatase,5 and peroxidase staining for general diagnosis.6
Sudan III staining was carried omit as follows: 2 to 3 drops of Sudan III. 0.3 Cm. per

cent in 70 per cent alcoholic solution, were spread on the smear for 2 to 3 mimnmtes;

subsequently 2 to 3 drops of 1 per cent solution of brilliant cresyl blue were added for 3 to

4 minutes and afterwards the excess of dye was removed; a cover glass was placed on top
and the smear was examined.
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Fig. 2.-Chest and abdomen of the patient N. N.
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RESULTS

Staining with Z%Iay-Griinwald-Gienisa Method. Peripheral blood: In throm-

bocytes and erythrocytes of both sisters no abnormalities were detected. In all

their neutrophils 3 to 10 round vacuoles were seen; they varied in size from 2

to 5 � ( Fig. 3) ; in eosinophils ( Fig. 3) and basophils ( Fig. 4 ) vacuoles were

observed which were similar, but fewer in number. Vacuoles were found in 80

per cent of monocytes ( Fig. 5) and 3 per cent of lymphocytes of one sister ( N.

N. ) and 72 per cent of monocytes and 6 per cent of lymphocytes of the second

sister (I. N.).

Bone Marrow Studies. There was normal proliferation of the crythrocytic

and megakaryocytic series. No vacuoles were observed in these cells. Vacuoles

were seen in promyelocytes ( Fig. 6 ), myebocytes, metamyebocytes and poly-

morphonuclears, but not in myeloblasts. The distribution of vacuoles imi the

immature granubocytes is given in Table 1. A few plasma cells contained 1 or 2

large vacuoles (Fig. 7) which were much larger than those usually found.

Phase Microscopy of Fresh Preparations. The vacuoles appeared as round

shiny bodies 1 to 4 �s in size. They were observed in myebocytes, granulocytes,

monocytes, but rarely in lymphocytes and plasma cells (Figs. 8 and 9).

Acridine Orange Fluorescence. Nuclei emitted a green fluorescence, the
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Fig. 3.-Neutrophil and eosinophil granulocytes with cytoplasmic vacuoles.

Fig. 4.-Basophil granubocyte with cytoplasmic vacuoles.
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cytoplasm a red fluorescence. On the red background the vacuoles appeared as

l)lack round bodies without any fluorescence.

Neutral Red Fluorescence. An orange fluorescence stronger in the cytoplasm

tlmn in the nuclei was observed. The vacuoles appeared as round bodies

emitting a strong pale-green fluorescence. Between cells were scattered

globules of different sizes giving light pale-green fluorescence.

Riwdumin B Fluorescence. The cells emitted an orange fluorescence, more

il1t(’I1SiV(� in the (.ytopl�lsmfl thai-i in the nuclei. The vacuoles emitted a dark-

green mat fluorescence.

Cytochcnmical Studies. The cytochemical studies gave normal results. The

vacuoles did not take lii) any of the stains except for Sudan III, which stained

the vacuoles from pink to red.

DISCUSSION

To the best of our knowledge persistent sudanophilic vacuoles in granubo-

cvtes of peripheral blood have been described only by Jordans in 2 sibs
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cytoplasmic vacuoles.
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Fig. 5.-Monocyte with cytoplasmic vacuoles.
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Fig. 6.-Promyelocyte with

suffering from muscular dystrophy. PAS-positive vacuoles have been described

in lymphocytes in lipidoses.7 Granubocytes, monocytes and mesothelial cells

from ascites and pleural effusions often contain sudanophilic vacuoles. We

examined 7 additional cases of ichthyosis and 12 cases of muscular dystrophy,

l)hit in none did we observe vacuoles in leukocytes.

We did not find any vacuoles in blasts ( Fig. 8). The youngest cells that

contained vacuoles were promyelocytes ( Fig. 6 ) . Interestingly enough, in

promyelocytes there was only one vacuole, and as the cells matured the per-

centage of cells containing more than one vacuole increased ( Table 1 ) . We

believe therefore that the vacimoles developed in the cells during their matura-

tion in the bone marrow and were not acquired during their sojourn in periph-

eral blood. Vacuoles were found less frequently in monocytes and lympho-

cytes, but never in erythrocytes and thrombocytes or their precursors. The

cytochemical studies demonstrated that the vacuoles contained lipids; they

gave positive staining with Sudan III and N. R. and H. B. fluorescence. We
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Fig. 7.-Plasma cell with large cytoplasmic vacuole.

Fig. 8.-Granulocytic series (phase contrast).

could not demonstrate amiy abnormalities in blood lipids amid blood chemistry.

Our genealogical studies of the affected family (Fig. 1 ) revealed that ichthy-

OSis occurred in 3 sisters and 2 brothers whose parents were first cousins. The

parents and their immediate ancestors were not affected, and therefore the

disease must have been transmitted through a recessive gene. As both brothers

and sisters had ichthyosis, sex-linked transmission is excluded. We can con-

elude that ichthyosis occurred in the above-mentioned family as a recessive-

hereditary factor, determined by a single autosomal gene. It is interesting that

the only 2 cases with Jordans anomaly were found in the living subjects

suffering from ichthyosis. This rare disease has not been found in any of the

other living members of this large family, and the possibility that these 2

phenomena exist in the same subject coincidentally is an unlikely one, and

other possibilities should be considered.

It may be that the anomaly in leukocytes is the result of a pleotrophic effect

of the gene which determines ichthyosis and that this effect is expressed only
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Fig. 9.-Granulocyte in mitosis (phase contrast).
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j

iii extreme cases, for which reason it has not been discovered umitib now.

Another possibility is that different alleles or unrelated genes may cause mdc-

pendentl� ichthyosis-like traits.8 Our cases may be such a variant, unpublished

until now, havimig a pleotrophic effect which is characterized by anomalies in

leukocytes.

I ordans anomaly was first described in 2 patients with muscular dystrophy.

It is 1)ossible also that this anomaly is a secondary nonspecific expression to

severe metabolic or developmental disturbances, such as ichthyosis or muscular

dystrophy.

SUMMARY

Persistent vacuoles ��‘ere seen in the protoplasm of granubocytes, monocytes

and occasional lymphocytes of 2 sisters suffering from ichthyosis. In the bone

marrow these vacuoles were found in the cytoplasm of promyebocytes, myebo-

cytes, metamyelocytes and rarely in plasma cells. They were not observed in

l)lasts or iii red cells and thrombocytes and their prectirsors.

Table 1.-The Relation Betueen the Number of Vacuoles and the

immaturity of Granulocytes

Number of Vacuoles/Cell

Bone Marrow Cells Patients 1 2 3 4 5

Percentage of Affected Cells

Mveloblasts N. N. 0 0 0 0 0

IN. 0 0 0 0 0

Promnyvlocytcs N. N. 30 0 0 0 0

IN. 64 0 0 0 0

\Iyelocytes N. N. 34 24 8 2 0

IN. 46 38 6 0 0

\Ietamyelocvtes N. N. 47 24 19 3 0

IN. 37 29 19 5 4
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With the help of cytochemical staining technics and fluorescence microscopy

studies, it was determined that the vacuoles contained lipids. A similar abnor-

mality of leukocytes was described previously by Jordans in 2 brothers suffer-

ing from muscular dystrophy.

Ichthyosis was transmitted in this family in an autosomal recessive way.

SU1�s�IAmo IN INTERLINGUA

Le persistente presemitia (IC vacuolos esseva observate in Ic protoplasma

dcl granubocytos, monocytos e ( occasionalmente ) lymphocytos de 2 sorores

sumffrente (be ichthyosis. In be medulla ossee, iste vacuobos esseva observate

in be cytoplasma de promyebocytos, myelocytos, metamyebocytos, e ( rarmente)

plasmocytos. Ilbos non esseva observate in blastos o in erythrocytos e throm-

bocytos e br precursores.

A base de studios a tincturation cytochimic e microscopia fluorescentic,

il esseva determinate que be vacuolos contineva lipidos. Un simile anormalitate

de leucocytos esseva previemente describite per Jordans in 2 fratres suffrente

de dystrophia muscular.

In Ic presente casos be ichthyosis esseva transmittite autosomo-recessive-

mente.

ACKNOWLEDGMENTS

We are grateful to Dr. Cohen and Dr. Klinger for referring the patients to us. and to

Mrs. D. Plachinsky. M.Sc.. and Dr. M. Leibovich from the Haematological Laboratory of

Meir hospital. Kfar-Saha, for their valuable help.

REFERENCES

1. jordans, C. H.: The familial occurrence
of fat containing vacuoles in the leuko-

cytes diagnosed in two brothers suffer-

imig froni dystrophia musculorum

progressiva. Acta Med. Scand. 145:419,

1953.

2. Havhoe. F. C. J.. Ouaglino, D.. and Flem-

ans. R. J.: Consecutive use of Ro-

nianowskv and periodic-acid-Schiff

techniques in study of blood and bone-

marrow cells. Brit. J. Haemat. 6:23,

1960.

3. Sheehal, H. L., and Storey, G. W.: An

improved method of staining leukocyte

granules with Sudan black. J. Path.
Bact. 59:336, 1947.

4. Kaplow, L. S.: A histochemical proce-

dimre for localizing and evaluating len-
kocyte alkaline phosphatase activity in

smears of blood and bone-marrow.

Blood 10: 1023, 1955.

5. Rozenszajn, L., Marshak, C.. and Efrati.

P.: Acid phosphatase activity in normal

human blood and bone marrow cells as

demonstrated by the azo (lye method.

Acta Haemnat. 30:310, 1963.

6. Osgood, E., and Ashworth, C. M.: hi C.

E. Cartwright (Ed.): Diagnostic Labo-

ratory Hematology, 2nd ed New York,

Crune and Stratton, 1958, p. 91.

7. Spiegel-Adolf, M., Bairo, H. W., Cole-

man, H. S., and Szekeley, E. C.: Vac-

uolized blood lymphocytes in the lip-

idoses and other central nervous system

diseases with special reference to histo-

chemical studies. In: Cerebral Sphingo-

lipidoses. New York, Academic Press.

1962. p. 129.

8. Kerr. C. B., and Wells, R. S.: Sex-linked
ichthyosis. Ann. Hum. Cenet. Lond.

29:33, 1965.

D
ow

nloaded from
 http://ashpublications.org/blood/article-pdf/28/2/258/573106/258.pdf by guest on 19 M

ay 2023




