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damage, and increased metabolic requirements in inadequately pre- 
pared and fortified (glycogen, vitamin B,) tissues, there arises 
during fever an increased need for granulocytic and clasmatocytic 
elements in the areas of resultant tissue injury and damage. To this 
demand the bone marrow promptly attempts response, and to the 
degree that the supply of available additional cells remains in excess 
of the increased emigration to the tissues, a peripheral leucocytosis of 
varying degree occurs without a striking individual nuclear “left 
shift”. If, however, the delivery of new cells is unable to keep pace 
with the emigration rate to the damaged tissues, a leucopenia with 
increasingly marked “left shift” develops, and persists until produc- 
tion once again exceeds tissue demands. The much more sensitive 
lymphocytes are fragmented and destroyed, and their regeneration 
inhibited at the same fever temperatures. 

Artificially induced fever within therapeutic limits 
destroys lymphocytes and inhibits lymphopoiesis in the normal ex- 
perimental animal, while at the same time resulting in an increase 
and extension of marrow niyelopoiesis, tissue clasmatocytosis and 
peripheral granulocytic leucocytosis. The character and nature of 
this profound effect of fever upon the cellular equilibria may indicate 
an accessory r6le in the strengthening or weakening of the body 
defenses-depending upon the particular circumstance-and should 
be considered whenever artificial hyperpyrexia is contemplated as a 
means of treating human disease. 

Conclusio~z. 
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Bundle-Branch Block and the Monophasic Electrocardiogram. 

LINN J. BOYD AND DAVID SCI-IEIIF. (Introduced by I. S. Kleiner.) 
From the Department o f  Pharnincolo.q~y. The New Pork Medical College, Flower 

nnd Fi f th  A i m u e  Elospitals. 

The accompanying investigations deal with the study of the alter- 
ations which are observed in the electrocardiogram when a bundle- 
branch block is added to a high take-off of the S-T segment and 
T-wave. Clinical observations have shown that in a recent coronary 
thrombosis with a high take-off, widening of the initial deflection 
occurs very rarely; this finding is not adequately explained by the 
difference in the blood supply of the specific tissues alone. 

The combination of bundle-branch block and coronary thrombosis 
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represents an unusual clinical observation.’ Averbuck and Rach- 
milevit2 have produced a bundte-branch block experimentally after 
ligation of the branches of the Ramus circumflexus sin. In  these 
experiments the typical electrocardiogram of bundle-branch block 
did not appear. 

A high take-off can be observed not only after ligation of the 
coronary arteries but also as the result of the influence of certain 
poisons (potassium chloride, pitressin, digitoxin). W e  selected 
~ k u r t z  dbum which can produce electrocardiographic alterations in 
cats and rabbits “suggestive of i n f a r ~ t i o n ” ~  when an anal-esophageal 
lead is employed. 

The present experiments were performed on 14 cats and 16 dogs. 
The animals were anesthetized with nembutal and in a few cases with 
morphine-nembutal. The electrocardiograms were recorded with 
the 3 customary leads from the extremities. In  the dog experiments 
after the appearance of the high take-off in the electrocardiogram 
the right bundle-branch was cut with a slender knife after the thorax 
and pericardium had been opened. The success of the operation was 
confirmed at the end of an experiment by autopsy; division of the 
bundle-branch actually was accomplished in 12 of 16 dog experiments. 
European Visczuig album was employed ; a 30-50% water extract was 
prepared by macerating the triturated dried leaves in cold water for 
20 hours. One to 2 cc of the extract was injected into the jugular 
vein every 3-5 minutes. The aniount necessary varied according to 
the size of the animal and the strength of the extract. Naturally 
these were not uniform. 

I t  was very dis- 
tinct in Leads I1 and 111. Usually it was entirely absent or very 
indistinct in Lead I. Occasionally in Leads I1 and I11 a typical 
monophasic electrocardiogram appeared. There was no Q-wave 
and likewise no widening of the initial deflection appeared. The 
Ti-wave was lower. Usually sinus rhythm persisted without dis- 
turbance but at times an atrioventricular rhythm occurred tran- 
siently. Near the end of an experiment disturbances of contraction 
became distinctly demonstrable, but at autopsy no alterations of 
tonus of the musculature could be demonstrated. Neither the electro- 
cardiogram nor the disturbance of contractility could be influenced 
by intravenous injection of aminophyllin or by 50% glucose or by 
methylene blue. In 4 experiments paroxysnial ventricular tachycardia 
appeared after aminophyllin. 

A high take-off appeared with great regularity. 

1 White, P. D., A m .  Hear t  J . ,  1934,10, 260, 
2 Averbuck, S. H., and Rachmilcvitz, M., %. ges. e x p .  Wed . ,  1931, 75, 569.  
:; Henze, C., and Ludwig, W., Avrh.  f .  c x p .  Path. u. Planrm.. 193i, 187, 694. 
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FIG. 1 (Lead II 1. 

Fig. 1 shows the gradual development of a high take-off with 
transition to a inonophasic electrocardiogram. Usually a sinus 
rhythm was present although at times it was not readily recognizable 
owing to the remarkably low P-waves ; atrioventricular rhythm also 
appeared transiently. Stinidation of the vagus always produced a 
distinct depression. 

If the right bundle-branch was severed after the appearance of the 
high take-off, no additional alterations appeared in the initial or 
terminal deflection or very minor changes became demonstrable as 
would naturallj- be anticipated from the progressive effect of 
Viscui.tz nlbzmt. There was no u.idening of the initial deflection and 
the terminal deflection did not become oppositely directed. 

In Fig. 2 the first series shows the beginning of the appearance of a 
high take-off in Leads I1 and 111. In the second series the terminal 
deflection joins the initial deflection to form a monophasic electro- 
cardiogram. The initial deflection in Lead I has remained small and 
is directed downward. ,4fter the right bundle-branch was severed 

FIG. 2 .  
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(third series) the characteristic changes of a bundle-branch block 
fail to appear. The lowest tracing shows a progressive widening of 
the ventricular complex with slowing of the spread of excitation 
(slow ascent of the R-wave and increasing bradycardia) in the final 
stage of the intoxication. 

If the right bundle-branch was severed at a time when the high 
take-off was still not distinctly developed, a widening of the initial 
deflection appeared. With progressive action of Viscum nlbunz this 
widening became indistinct. 

Fig. 3 shows a right bundle branch block. Examination after the 
conclusion of the experiment showed that the right bundle branch 
had been completely severed by 2 parallel cuts. After the bundle had 
been cut, the intoxication with Yiscum album was induced. A total 
of 8 cc of the solution was injected intravenously within a period of 
8 minutes. Fig. 3 shows the progressive action of the drug. The 
S-T segment is displaced increasingly upward and larger sections of 

F I G .  3. 
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the initial complex become included in the S-T segment. In the 
second series the deep S-waves, produced by the block of the right 
bundle, are still visible although they are upwardly displaced in the 
direction of the S-T segment; in the third series they are no longer 
visible and a nionophasic electrocardiograni appears. In the fifth 
and sixth series conduction from the auricle to the ventricle becomes 
longer and the slower ascent of the initial deflection which becomes 
increasingly obvious indicate a slower activation on the ventricle. 
The initial and terniiiial deflections can no longer be separated from 
each other. 

Stimulation of the right or left accelerans produces an acceleration 
of rate but the changes in the terminal deflection, typical of sympa- 
thetic stimulation, do not occur. 

The high take-off after the administration of Viscunz album is 
the result of a profound damage of the muscle tissue itself. No proof 
was obtained which suggested that a disturbance of blood supply to 
the heart niuscle was involved. 1I-e must assume that the activation 
of the heart is already altered so profoundly by Viscum album that 
the appearance of a hundle-branch block is unable to produce any 
further changes. Through the appearance of a high take-off and 
through the incorporation of the terniinal deflection into the initial 
complex, it becomes inipossiible to demonstrate other alterations of 
the initial and terminal deflections. 

Szinzn2ary. In cats and dogs ~ ' I : C C Z I ~ M  nlbzrm produces a character- 
istic high take-off. If this is distinctly developed, one can no longer 
recognize a disturbance of intraventricular conduction (bundle- 
branch block) and stimulation of the accelerans does not alter the 
shape of the terminal deflection. 
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Copper, Iron Metabolism in B1 Deficient Rats. 

MARTA SANDBERG, DAVID PERU A N D  OLIVE M. HOLLY. 
From1 the 1,nbomtory Divixioii. Xoirtcfiore Hospi tal ,  New York City. 

Perla, and Perla and Sandberg'? ' in their work on the reproductive 
behavior of rats have demonstrated a metabolic interdependence of 
manganese and vitamin B,. The present study was planned to pro- 

1 Perla, D., Science, 1939, 89, 132. 
2Perla, D., and Sandberg, M., PRW. SOC. ExP. BIOL. AND MED., 1939, 41, 522. 


