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TABLE r. 
Eff w t  of Vit:iniin E: With and IVitliout Feeding of C Iiolcstc~rol 0 1 1  Cliolcstcrol Contcnt of the Blood, Aorta 

:ind Livclr of Rabhits. 

Avg wliole blood cholcstcrol 
(iiig/lOU ml) A v g  :1orta Avg liver 

I \ c.llolL~stcro1 c.liolcstero1 
KO. of 0 2 4 8 1 2  g/10(' g g/100 g 

3 tiniris :I w c i k  rabbits weeks dry \rt \vet wt 
E s perinicii t 

100 iiig Vit. fi: intramuscu- 
la rly 4 9.; 103 104 82 89 0.3 6 ( 1 0 .3 i2  

1 g c.liolestcro1 added to cllow (i 101 123 194 329 32,5 0.89T 0 . i43  
100 iiig Vit. 1: i1itr:iiiiusc.u- 

larly and 1 g c.holcstc1rol 
addrd to cllo\v 12 103 103 283 392 448 2.16.5 0.794 

- 

serve this effect. The apparent discrepancy 
may be ascribed to the different routes and 
dosages employed in the two investigations. 
Dam fed vitamin E in concentrations of 100 
mg of d,l-alpha-tocopherol per kg of oats- 
cholesterol mixture; the amount of this vitamin 
consumed by the rabbits in the experimental 
period of 85-97 days is not stated. Assuming 
a rabbit eats approximately 100 g of food per 
day, each rabbit in his series ingested about 
900 mg of this vitamin in 13 weeks. I n  the 
present experiments, vitamin E was inject.ed 
intramuscularly 3 times weekly for 12 weeks 
in doses of 100 mg per injection, i.e., a total 
of 3600 mg of vitamin E per rabbit or about 

four times the amount of vitamin E probably 
used by Dam. 

Conclusion. In  cholesterol-fed rabbits, the 
intramuscular administration of d,l-alpha- 
tocopherol (vitamin E) in olive oil or sesame 
oil augments appreciably the deposition of 
cholesterol in the aorta but increases only 
slightly the concentration of this lipid in whole 
blood and liver. 

111.. 8;iniucl JZenilwr, E.S., mid Miss Shirley 
\\-(rclisIcr rcndcrcd v:ilunblc tcc.linic.nl assistance. 
Tlie vitainin .E was gciic~rously supplicd by IIoff- 
~ii:iiiii-I,n~oc.lii~, Iiic.., Sutlcy,  S.J., tliruugli the 
courti'sy of Dr. Wil1i:iiii T. Strauss. 
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Inhibitory Effect of Glycogen upon Anaphylactic Shock in the Rabbit. 
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In  another paper from this laboratory1 i t  
was shown that hydatid fluid produces a sharp 
reduction in rabbit blood histamine and the 
leucocyte count. Since under urethane anes- 
thesia, a similar decrease in blood histamine 
occurred, without leucopenia, the conclusion 
was drawn that both phenomena are inde- 
pendent. -4s platelets always disappeared from 
blood after the injection of hydatid fluid, we 
have concluded that the fall in blood histamine 
is more likely to depend on a decrease of 
platelets, additional evidence in favor of the 

theory proposed by Minard' and Zon, Ceder, 
and Crigler" that the main carriers of 
histamine in rabbit blood are the platelets. 
Submitting hydatid fluid to further fractiona- 
tion, we have been able to verify that a macro- 
molecular, polysaccharide fraction is the con- 

'& From the Butantan Institute, Siio Paulo, 

1 Graiia, il., and Roclia e Silra, >I., in press. 
2 Jliii:rrcl, D., Ani. J. Physiol., 1941, 132, 327. 
:< Zoii, L., Ceder, E. T., and Crigler, C. M-., Publ. 
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stituent responsible for this effect upon rabbit 
blood histamine and leucocyte-platelet count. 

In  the meantime, we have been studying 
the anaphylaxis-like reaction produced in dogs 
and guinea pigs by an -4scaris extract prepared 
according to Machebouef and Nandoul.’ This 
Ascaris extract produces a shock in guinea 
pigs and dogs, that is indistinguishable 
from very severe anaphylactic shock. Tn the 
rabbit, this Ascaris material produces a sharp 
fall in blood histamine and leucopenia, but no 
shock. Concomitantly, the platelets disappear 
from blood. Under urethane anesthesia, how- 
ever, there is rather a leucocytosis or no change 
in the leucocyte count, and yet the blood his- 
tamine is sharply reduced. Chemical fraction- 
ation of the Ascaris material showed that a 
glycogen-like material, which can be precipi- 
tated by 50% ethyl alcohol, is the constituent 
responsible for these effects upon blood his- 
tamine and the leucocyte-platelet count. This 
suggested the possibility that liver glycogen 
might produce a like effect, which is confirmed 
in the present paper. 

Experimental. The rabbits were anesthe- 
tized with 1 g of urethane per kilo of body 

-IJfnchcbouc.f, N., et Mandoul, R., C. K .  SOC. 
Riol., 1939, 130, 1032. 

weight, by the intraperitoneal route. For Dial 
anesthesia, a dose of 0.50 to 0.65 cc of Dial 
“liquid” (Ciba) was injected with a comple- 
ment by ether. For Chloralose anesthesia, a 
dose of 0.11 g per kilo was injected intra- 
venously in 10 cc of warm saline. Duplicate 
samples (1 cc) of blood for histamine estima- 
tion were taken from the jugular vein in the 
anesthetized animals or from the ear vein or 
the heart in the unanesthetized animals, before 
and after the injection of the materials. The 
histamine extraction for estimation was made 
by Code’s method;’ and the isolated guinea 
pig ileum used for the assay. For the ana- 
phylaxis experiments, the animals were anes- 
thetized with urethane or Dial + ether and 
the carotid blood pressure recorded. Sensi- 
tization to horse serum followed Grove’s 
schedule.‘; The Ascaris Zumbricoides were 
collected from hogs in the slaughter house and 
the extracts prepared according to Machebouef 
and Mandoul.4 This extract (EE,) produces 
an enormous emphysema in guinea pigs in 
doses up to 2 cc and a profound shock in dogs, 
when injected intravenously in doses up to 
3 to 5 cc. The shock produced in guinea pigs 

-7 Code, C. F., 6. Pltyniol., 1937, 80, 25‘7. 
fi G r o w ,  E., ,7. I n t ~ ~ t ~ d . ,  1933, 23, 114. 
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and dogs has been studied in our laboratory 
and the results will be published elsewhere.7 
The extract EE, contains a considerable 
amount of a glycogen-like material (positive 
iodine test), which can be precipitated by 
addition of an equal volume of absolute ethyi 
alcohol. This precipitate can be further puri- 
fied by successive redissolutions and precipita- 
tions with 50% ethyl alcohol. The poly- 
saccharide from hydatid fluid (Toenia echino- 
coccus) was prepared by precipitating a 10 
times concentrated, deproteinized and dialysed 
fluid, with 70% ethyl alcohol. 

Results. EBect upon in vivo rabbit blood 
histamine. The experiments described in 
Table I were performed on 16 normal rabbits. 
Seven unanesthetized rabbits were intra- 
venously injected with the indicated material 
and the blood histamine and leucocytes esti- 
mated before and after the injection. Micro- 
scopic slides were prepared for an evaluation 
of the presence of platelets. As a rule, the 
platelets were drastically reduced after the 
injection of the polysaccharide materials. 
Injection of 15 to 30 mg of glycogen per kilo 
of body weight is enough to remove 80 to 
of the platelets previously present. The dura- 
tion of this effect varies from 20 minutes to 
1 hour, the platelets returning slowly to nor- 
mal. Higher doses (100 to 200 mg) produce 
a more pronounced effect, for longer periods 
of time. There was considerable reduction in 
both the histamine content and the leucocyte 
count in every rabbit injected with poly- 
saccharides extracted from Ascaris or hydatid 
fluid, as well as in those given 100 to 200 mg 
of purified glycogen. In another group of 
animals, 2 were anesthetized with dial + 
ether, 2 with chloralose and 5 others with 
urethane. As shown in Table I, in the animals 
submitted to Dial + ether anesthesia, there 
was the same drop in both the histamine and 
the leucocyte count, while in the rabbits sub- 
mitted to chloralose or urethane anesthesia, 
there was rather a leucocytosis, although the 
histamine content fell sharply in all cases. 
In every case, the platelets fell sharply, almost 
to zero, after the injection of the polysac- 
charides. In a few animals, estimation of the 
platelet volume was made by using the throm- 

_ _ _ ~ _  ~ ~ 

i Ro(2lia e Silv:~,  lf., and Gr:tfia, A., in  press. 

bocytocrit, according to Van Allen.s In  one 
rabbit submitted to urethane anesthesia, the 
platelet volume fell from 0.35/100 cc of 
blood, to 0.08/100 cc of blood, while the leuco- 
cytes varied only from 7,200 to 6,000. In 
another rabbit submitted to ether anesthesia, 
the platelet volume dropped from 0.60/100 cc 
of blood to O.OS/lOO cc of blood, while the 
leucocytes varied from 10,600 to 1,200, after 
the injection of 300 mg of liver glycogen. 

These findings are quite in agreement with 
those previously reported by us1 with hydatid 
fluid and lend support to the theory that 
rabbit blood histamine is mostly carried by 
platelets. In perfect agreement with our pre- 
vious experiments also, is the fact that this 
drop in the histamine content of rabbit blood 
can co-exist with no change in the carotid 
blood pressure (no shock), as shown in Table 
I. This definitely shows that the decrease in 
blood histamine observed in anaphylactic shock 
in the rabbit by Rose and Weil,'3 Iiatz,lo and 
Dragstedt et al.ll is not sufficient to 
explain the fall in carotid blood pressure which 
follows injection of the antigen into sensitized 
rabbits. 

In vitro experiments with samples of rabbit 
blood. The addition of liver glycogen or the 
glycogen derived from Ascaris extracts to sam- 
ples of rabbit blood do not produce a shift of 
histamine from cells to plasma, as occurs in 
anaphylactic, lov t r ypsin ,I2 and pep tone 
shocks. This absence of histamine discharge 
from cells to plasma was also observed with 
hydatid fluid and appears to demonstrate that 
the production of an anaphylactic shock in 
the rabbit is rather concerned with a liberation 
of histamine from cells to plasma, as shown 
by Katzl(' and Dragstedt et ~1.'' 

Effect of liver glycogen upon the course of 
the anaphylactic shock in the rabbit. This 
extraordinary property of liver glycogen to 

H Van Allcn, (I. M., J .  I k b .  nrrd C / i j i .  M e d . ,  1926, 

!t Hose, B., and Weil, I>.: ~ 'Ro( ' .  So(-. EXP. 'RIOI,. 

10 Katz, G., Scie?rcc, 1940, 91, 22. 
11 Drags td t ,  ('. A., Arellano, 11. I<., and T,:iwton, 

I:! I)ragstcdt, C. A., and Hoc+h:t e Silw, JI., T'KOC. 

12, 383. 

A S I )  MEI)., 1939, 42, 494. 

A.  H., Scicfice, 1940, 01, 617. 

SOC.  ESP. RIOT,. ASD MED., 1941, 47, 420. 
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drastically reduce the histamine from rabbit 
blood without producing shock or a discharge 
of histamine from blood elements to plasma, 
appeared to provide a means to study further 

rabbit. This always appeared to be the con- 
sequence of a clumping of leucocyte~’~ and 
probably also of platelets in the small vessels 

and capillaries of the lung, and of a discharge 
which aggravates the picture, by constricting 
the pulmonary vessels.ll Our experiments 
showing that a considerable reduction in leu- 

t , l , r i  l:,l.l,. y 7 ~ t c r ~ l l , . ,  1942, 74, 33. 

lnsx,  3 4 ,  i!~,j. 

the mechanism Of shock in the 1:: (;otz], 1’. I<., and rlragstcdt, C. A.: J .  Pharni. 

1 4  A I ) ~ ~ I I ,  13. G., scilc.nc.k, 1-1. P., J .  1 ~ ) ~ ~ t 2 ~ n o z . ,  
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cocytes and platelets is not enough to produce 
shock seem to warrant the idea that the libera- 
tion of histamine constitutes a very important 
factor in localizing to the lung capillaries the 
emboli produced by the clumping of blood 
elements. 

In  6 rabbits we have studied the effects of 
a previous injection of glycogen upon the 
course of anaphylactic shock and in 5 others, 
glycogen was given after the injection of the 
antigen. I t  became apparent (Table I1 and 
Fig. 1) that if a proper amount of glycogen 
is injected (1 to 3 g) and enough time is 
allowed to elapse (5 to 10 minutes) before 
injection of the serum, the blood histamine, 
the leucocytes, and the platelets are drastically 
reduced and shock will not occur after the 
injection of serum. This is clearly shown in 
rabbits 20 and 21. When an insufficient 
amount of glycogen is injected 1 to 2 minutes 
before the serum, the shock which occurs is 
either milder or unchanged. Given after the 
serum, glycogen rather aggravated the con- 
dition or had no effect a t  all. 

Interesting enough is the fact that the leuco- 
penia in anaphylactic shock probably derives 
from a different mechanism than that pro- 
duced by glycogen, since under urethane anes- 
thesia, glycogen produces a leucocytosis or no 
change in the leucocyte count, while anaphylac- 
tic shock produces a drop in leucocytes even 
under these anesthetics. Since histamine is 
bound to platelets, it seems logical to conclude 
that the reduction in b l d  histamine during 

anaphylactic shock in the rabbit depends upon 
the removal of the platelets from circulating 
blood, this being an inevitable occurrence dur- 
ing this kind of shock.l*j 

Summary. Polysaccharides prepared from 
rl scaris Zumbricoides and hydatid fluid, as well 
as liver glycogen, produce a sharp reduction 
in blood histamine in the unanesthetized rab- 
bit or in those under Dial + ether anesthesia, 
urethane and chloralose anesthesia. Concom- 
itantly, platelets almost disappear from circu- 
lating blood while the leucocytes are reduced 
only in the unanesthetized rabbit or in those 
under Dial + ether anesthesia. Under chlora- 
lose or urethane anesthesia, there was rather 
a leucocytosis after the injection of glycogen. 
Thus the conclusion was drawn that histamine 
is bound to platelets in rabbit blood. Glycogen 
has a definite inhibitory effect upon the course 
of anaphylactic shock, explained by the fact 
that glycogen disperses the blood elements, 
without a preferential allocation of those in 
the shock organ, while anaphylactic shock in 
the rabbit occurs as a consequence of the 
clumping of leucocytes and platelets in the 
lung capillaries and small vessels, which be- 
come a filter for agglutinated blood elements. 
. - - - __ - - _ _  - - - _. . 

1.7 Kopeloff, N., a n d  Kopeloff, L. M.: J .  I ) ) ~ m u ~ t o l . ,  
1941, 40, 4il. 

lye arc indebted to  Drs. W. 0. Cruz and E. Mar- 
tins, of the Oswaldo ('ruz Inst i tute ,  i n  Rio de 
,Janeiro, wlio kindly helped us in  the experiments 
with the V:in Allen's tlirombocytocrit, in the  
1iem:itologic:~l laboratory a t  the 0. Cruz Institute. 
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Alloxan in Pregnant Rats." 
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Diabetes mellitus can be produced in rats 
by the injection of a1loxan.l Although there 
is slight damage to other tissues of the body, 
the principal action of alloxan is the produc- 
tion of a selective necrosis of the beta cells of 
the islets of Langerhans. The diabetic state 

* This study was aided by a grant  f rom the 
Committee on Scientific Research of tlie Amerienn 
hlcdical Association. 

produced can be ameliorated by adrenalec- 
tomy? and by insulin therapy.3 

In an attempt to produce offspring with 

1 J h n n ,  J .  S., ;ind JIrI,c+liie, S. G. B., Lnacet ,  

2 Janes? 13. G., and Friedgood, C. E., Eitdocrin- 

3 h'xplan, N. O., Franks,  X., and Friedgood, 

1943, 245, 384. 

do!gy, 1945, 36, 62. 

C. J;., Sc ic~ tcc ,  1945, i n  press. 


