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TABLE I, 
Agglutiiiability of Normal and Receptor-Free Erythrocytes Before and After Sayonin Lysis. 

Virus dilutions 
U 1 

10 100 200 400 800 1600 3200 Saline 

PI? 
PP 
PI? 
PP 

Normal, lysed ++* +-& +r;t ++ ++ g ;; 
Receptor-free, lysed PP PP PP 
Normal, not lysed ++ ++ ++ ++ ++ ++ PE 
Receptor-free,not lysed PP PP PF PP PP PP PP 

* Duplicate tubes. + Complete agglutination. 
%Ring, partial agglutination. 
P-Pellet, no agglutination. 

agglutinabili’ty of saponin-lysed cells by the 
virus is, in all probability, due to unaltered 
surface receptors and not to any substance 
associated with the nucleus. This interpreta- 
tion is valid, however, only if it can be as- 
sumed that virus particles do not penetrate to 

the interior of the erythrocytes during treat- 
ment with the virus. That such a process 
could occur seems unlikely in view of present 
knowledge concerning the interaction between 
red cell and virus. 
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The Tinctoral Demonstration of a Glycoprotein in Whipple’s 
Disease. (17388) 

B. BLACK-SCHAFFER. (Introduced by 0. C. Hansen-Pruss.) 
From the Department of Pathology, Duke University School of Medicine, Durham, N. C. 

The etiology and pathogenesis of Whipple’s 
Disease (lipodystrophy intestinalis), a clinical 
syndrome similar to sprue, has been a subject 
of speculation since its original descripti0n.l 
.4s its synonym implies, it is believed by most 
observers to represent an obscuke disturbance 
of fat metabolism. 

Black-Schaffer, Hendrix and Handler2 re- 
ported a study of 4 cases which led them to 
the following conclusion: The disease, in 
contrast to sprue, may be readily recognized, 
anatomically, by non-lipid macrophagocyto- 
sis in the lamina propria of the small intes- 
tine and occasionally the proximal colon, lipo- 
granulomatosis of the mesenteric lymph nodes, 
absence of significant evidence of chylous 
obstruction; and clinically, poor fat, glucose 
and probably protein absorption and the ab- 
sence of macrocytic anemia. 

1907, 18, 382. 

__ - - _________ -- _ _  - . - _ _  
1 Whipple, Q. H., Johns Hopkins Hosp. Bull., 

2 Black-Schaffer, €3.: Hendrix, J. P., Handler, 
P., -1 111. J .  Path., 1948, 24, 677‘. 

The characteristic intestinal lesion is a 
crowding of the lamina propria fby macro- 
phages containing an isotopic refractile sub- 
stance which Whip,ple found, unstainable with 
osmic acid. This observation has been repeat- 
edly overlooked in the literature, almost all 
authors assuming a lipid nature for this curi- 
ous substance. The study of Black-Schaffer, 
Hendrix and Handler confirmed Whipple’s ob- 
servation. In 3 cases* the phagocytosed ma- 
terial did not stain with Sudan IV, and 2t  
were likewise negative with Nile blue sulphate 
as well as osmic acid. Chemical analysis of 
the intestinal mucosa of two cases revealed no 
increase, over normal controls, of the lipid con- 
tent. 

The characteristic enlarged, cystic, fat-filled 
mesenteric lymph nodes (lipogranulomatosis) 
are so prominent that they have dominated the 

*No suitable material was available from one 

t No suitable material was available from 2 

-___________ ____ 

case. 

cases. 
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FIG. 1. 
A, The macosn of tlie sinall iiitestiiie i n  Wliipple ’s disease occupied by macrophages filled 

with glycoprotein, stained hF lIac3Ianus ’ modificatioil of Schiff ’s periodic acid stain. The 
mucin of the “goblet cells’’ in tlie glands shows identical tinctoral properties. 

B. Macropliagcs aiicl giant cells iii a mesenteric lyinpli node of Whipple’s disease, reveahng 
the presence of glyeoprotein granules (in the photograph black) and lipid (colorless vacuoles). 
I n  the lower right corner are macrophages replete with glycoprotein and identical t o  those 
pictured in  9. 

approach to the problem, 
Careful examination of the nodes revealed,? 

adjacent to sudanophilic macrophages, others 
containing sudanophobic substance similar in 
all respects to that described in the intestine. 
,4s a consequence of the pathologic anatomy. 
the histocheinistry and the ch.emica1 analyses, 
a pathogenesis of the lesions was proposed.’ 

The prlesent report is occasioned by the 
identification of the unknown phagotaxic sub- 
stance as a glycoprotein. When sections of 
the intestines of 4 cases were treated with 
Schiff‘s periodic acid stain”*4 thme phagocy- 
tosed material in the mucosa stained deep 
scarlet (Fig. 1 ) . 

The lymph nodes of 3: of the cases con- 
__ - _. .___ - -- 

3 M C ~ ~ I I I I S ,  J. F. -4.. S t t r i ~  T C P ~ I H ~ Z O ~ ~ ,  1948. 

1 Hotrlikiss, H.  D.. d r ~ h .  Riochenz., 1948, 16, 131. 
23, 99. 

3Iatrri:tl is nnavailable froiii one case. 

firmed the studies2 of the fat-stained tissues. 
Many macrophages, in fact, surprisingly many, 
color a brilliant scarlet. Most of the gian’t 
cells surrounding the large masses of fat con- 
tain the same red substance (Fig. 2 ) .  Frozen 
sections treated with periodic acid and Sudan 
IF7 demonstrate lipid and polysaccharide side 
by side within the same macrophages. There 
is, however. no coalescing of the glycoprotein 
material to form amorphous masses as does 
the fat. 

The periodic acid stain depends upon the 
oxidation of a 1-2 glycol bond in a polysac- 
charide forming plyaldehydes which there- 
upon take up the fuchsin of Fuelgin’s reagent. 

The polysaccharide containing material is 
imoluble in water. being present in apparently 
undhninished amounts after as long as 13 
years in aqueous Kaiserling solution. Best’s 
carmine stain“ for glycogen is uniformly nega- 
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tive. On the other hand the mucicarmine 
s ta id  for mucus lends a faint tint to the 
phagocytosed substance. This, plus its in- 
solubility in water-properties akin to those 
of the glycoprotein mucin which also stains 
scarlet to red with periodic acid-indicates 
that the polysaccharide is bound to a protein, 
thus constituting a glycoprotein. 

The diminished fat, glucose, and possibly 
protaein absorption by the small intestine in 
Whipple’s disease indicates that its etiology 
resides in a disturbance of function of the 
intestinal epithelium. I t  is probably this de- 
fect which permits absorption of the unusual 
glycoprotcein which may or may not be re- 
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lated to the mucin discharged into the enteric 
lumen by the intestine itself. At any rate, the 
presence of this readily dmemonstrated glyco- 
protein in the intestinal mucosa and mesen- 
teric lymph nodes, indicates that Whipple’s 
disease is more than an obscure defect in fat 
metabolism and is certainly not the result, as 
is commonly suggested, of a block of the mes- 
enteric lymphatics. Thus the name lipodys- 
trophy intestinalis, first proposed by Whip- 
ple and currently in use, would seem to be 
inappropriate. I t  would appear desirable to 
return to thse eponym “Whipple’s disease” un- 
til a name denoting the nature, rather than 
a complication, of the disease is forthcoming. 

5 Mallor)., 3’. B., Pathological Technic, W. I3. 
Saunders Co., Philadelphia, 1935. 

Inhibitory Effect of Cow’s Milk on 
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Influenza Virus Hemagglutination.” 
(17389) 

FRANK LANNI, YVONNE THBRY LANNI, AND J. W. BEARD. 
F r o m  the Department of Surgery, Duke University School of Medicine, D u r h i n ,  N .  C. 

The development of theories on the mech- 
anism of infection by influenza viruses has re- 
ceived considerable encouragement in the past 
few years from studies of the interaction be- 
tween these viruses and inhibitors of virus 
hemagglutination found in various mam- 
malian and avian fluids.1-7 For some lines of 

-” Tliis work mas supported by the Commission 
on Influenza, Army Epidemiological Board, Office 
of the Surgeon General, U. S. Army, Washington, 
D.C., and by a research grant from the National 
Cancer Iiistitute, U. S. Public Health Service. 
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inquiry it is desirable to compare the proper- 
ties of several fluids, as well as those of the 
inhibitors isolated from them. It is of in- 
terest, therefore, that cow’s milk, a fluid 
readily available in considerable quantity, 
exerts an inhibitory effect on virus hemag- 
glutination. Some aspects of this inhibition 
phenomenon are described in the present 
report . 

Materials and methods. Fresh raw milk 
was obtained from individual cows or as a 
pool from a commercial distributor and was 
skimmed by centrifugation in the cold room 
in the laboratory. The cream, which carried 
an insignificant part of the total inhibitory 
activity, was lifted off with a spatula and dis- 
carded. If necessary, the milk was recentri- 
fuged to remove residual cream or sediment. 
Raw skim milk (RSM), less than one day old, 
was used for most of the experiments; if in- 
tended for use after one day, the milk was 
preserved with 1 : 5,000 Merthiolate (Lilly). 
which was found not to affect the inhibitory 
activity. 


