
EFFECTS OF MAGNETIC FIELDS ON ANIMAL ORGANS 
by P. Jitariu 

We found the results. concerning the physiological effects of electromagnetic fields of low 
frequency applied with or without interruptions upon animal organs. The effects were attributed 
to the magnetic composition which deviated greatly if the frequency of the electromagnetic 
field was low (50 - 100 Hg.}. 

Under the experimental conditions we have obtained changes of the blood homeostasis, of the 
activity of thyroids and that of the suprarenals. The metabolism of phosphorous, renal action and the action 
of the organs which form antibodies were stimulated. It was proven that the electromagnetic 
field had ev~denfly influenced the animal organs. 

The research concerning the effects of magnetic fields on organs has great importance for 
all biologists. 

T eking in::::> account that since life appeared on earth it hos dlwoys been with a magnetic 
field, it is'very probable that the lotter hod repercussions on their structure and the particular 
metabolism of this life. ·1t is however little explanation for the electric microwaves, which 
stirred the interest of physiologists, while the magnetic m- crowoves, which they were obligated 
to pair, were complete:y neglected. Or, if the electric fields, which manifested their action 
by cbonge of ~lectric charge, hod indisputable effects, why were the magnetic fields which 
accompanied qnd which influenced the speed of displacement of ionized particles would not . ' \ 
have as much ir,portonce on the whole? 

The investigative method used to present these and those which were again at the disposal 
of physiologists did not permit one to study thoroughly the influences of magnetic microwaves. 
That is the reason for which it had been the subject of a number of contradictory •n,a-ks in world 
wide literature of the last century. 
· According to what we have, the contradictory works which were done in the first place uere 
done while neglecting to study the effects< r the magnetic fields outside of the electric 
biocurrents and consequently the changes which were brought about implied within the magnetic 
micro field which existed at that moment in the affected structures. 

Kolin, Brill Norman and Bromberg (I), in working with prepared neuro-muscles of frogs 
with the electro magnetic field, discovered that the stimulation was not from the magnetic field 
itself, but the magnetic field was induced by the electric composition. 

If one places doubt on the existence of direct effects of magnetic fields on animal organs, it 
is because th~ two types of fields are inseparable. But if we accept the r•hypothes '.s that the 
magnetic field exercises immediate action by the medium of electric potential, conforming to 
the laws of Faraday, the~' the existence of such on action would no more be in doubt. 

The first law of Faraday is indicated with each variation of magnetic flow while 
traversing a coil is followed by the appearance of an induction current whose intensity is 
proportional· to the quantity and speed of flow. · 

Are we able, now, accepti111g the idea which by the external modification of magnetic flow 
is able to provoke change in existi11g biocurrents and implicit of the magnetic microwaves 
produced? Nothing aipposes the acceptance of the same effects apparently attendant, which, on 
final analysis, influence the organs by two methods; magnetic and electric. 

It is perhaps premature to make a connection between the structures in spirals of molecules of proteins 
and nucleic acids, with the salts of induction coi Is. However, these structures certainly have o wel I 
detenni~ed role: they do not appear h;.;;pozardly, but because of determined causes, among which 
hod perhaps been seen in the electric and magnetic fields, they cannot r exist separately in vital 

rocesses. 

. \ 



•· .. ----·--- -··· ---'---""•·--- ... .: . -·-------. 
i~-~-==- .,, . ----:-.::~.-· --~;...i.---...,..__ ____ .__ _____ ~----·· 

. 'I 
. I .t 

'/ 17 
;/ /, 

/ ., 
.I , 

. ,, , 

:. Ciures (2), in a moist recent work, estimated that the periodicity of the phenomenon of roll ;ng 
and of unrolling of helicoidal structures perhaps was not explained by the existence of certain 
intense forces and the constant direction which was to overlap by forces of connection of the 
structures 

The metabolic processes brought about in function of degree of de ionization of molecules, of 
their speed of displacement, of likewise which in function of the orientation of these 
displacements. It is therefore possible with those changes of magnetic field to then produce 
the specific effects of great importance, such as on the molecular scale. 

Heinnets and Hershman (3), based on these tests and theoredtcal analysis, showed thim 
the forces which were determined by the electric and magnetic fields, altoough too weak to 
be able to provoke a direct change of the molecular structure of structural elements of the cell, 
nevertheless however provoked important changes in metabolic reactions and syntheses (changes of Ph). 

For the basis of these works, we have pursued the effects of the pulsating electromagnetic 
field, with and without interruptions, upon the animal organs. 

We have not 1\lpproached research for the action of static magnetic field of great intensity 
and more or less homogeneous produced by the ma!Jnets. With regard to a few exerpts from the 
works of Arsonval, 1886 (4), Dastre (5), Danielevski, 1905 (6), Tomson, 1910 (7), Barlow(8}, 
Kahn (9), or those 'of Volsh, 1956 (10), who are proven men, under the action of magnetic fields, 
appeared the sensation, 11 phosphene11

• • 

When the magnetic field was applied directly to the head, it provoked the appearance of 
the 11 phosphene11 sensation ( :}, (II}. This sensation was coupled with a reduction of visual 
acuity (Magendovitch and Skatchedub, 1957 (12) and with the bio electric activity of the 
cerebral cortex (Selivanova and Erdman, 1956 (13), Holodov, 1963 (14) and others (15). In 
America, the effects of the static«- magnetic field were studied with the latest times by 
Bamathy(l6-19}, Leo Gross (20-24) and Butler and Dean (37). 

In the conditions of a homogeneous magnetic field, the effect of magnetic flow was 
greatly reduced and limited at the moment of introduction or of depqrture of an animal from 
the field. 

It id important to stress the function of the speed of variation of electric field in producing 
the changes of the magnetic field, which have been proven.by the equation of Maxwell. 

Likewise, it must be noted that among the different electromagnetic fields, those which 
stirred up a lot of attention were the magnetic fields of high and ultra high frequencies, which 
had a therapeutic application. Those effects were sighted in hundreds of works. On the 
other hatd, the action of electro-magnetic fields of low oscillating frequency, had very 
little suudy up to the present. 

· It was mentioned by Dinculescu and col I. (25-36), using the same electromagnetic field 
as a therapeutic< medium for certain maladies. 

The magnetic composition of the electromagnetic fields of low frequency was predominant 
and the electrical composition was over-all insignificant. Thus for this reason which we have 
'erely utilized the term 11 magnetic field 11

• • 

Among the first studies which had caught sight of the possibility of effects of magnetic flow 
ne can cite Tarhanov, 1897 (38} and Danielevski, 1900 (39), which utilized the electromagnetic 

field of low frequency. Danielevski proved that the action the field Yi exerted on the nerve 
of a neuro-muscular preparation, which was confirmed by Petrov (40) thirty years later. 
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/ Most recently, in using the same type of electromagnetic field of low frequency, Solomon 

1 ~nd Kapri (40 have found the modifications of the reactivity reflex-medulary of the frog. These 

.. changes are consistent in the increase of a ,1plitude of contractions due to irradiation of processes 

of excitation in other medullary segments, in the same manner in the appearance of spontaneous 

reflex contractions. 
If we pursue, after the bibliographical data, the effects of electromagnetic fields of different 

frequencies on animal or9ans, we find that those of high or ultra high frequency, with a _density 

of ten watts per cm2, produce caloric effects which were not specific, then those of a low 

frequency had greatly reduced effects in this point of view. 

Outside of these non-specific effects, a function of the f11equency of oscillations, all the 

electromagnetic fields in the same manner of the static magnetic field produced changes i61 the 

activity of conditioned reflexes (Holodov and others (42) and of variations in the vegetative reactio 

That shows which excitations exert their effects by the agent of the cerebral cortex and of 

the diencephalon. 
At the same conclusions were placed end to end the authors which had worked in histological 

research, put in evidence reversible structural changes, mainly in the cerebral cortex and 

the dienceP.halon. _ 
The lower physique of this com munity of action is probably the magnetic component of 

electromagnetic oscillations, as the constant magnetic field showed the same effects as those 

which are oscillatory. 
It is not, however, impossible that the eHects of the electromagnetic field are also directly 

exerted to the other organs not only of the medium of the central nervous system. 

·our conclusions, drawn of research which we have done ourselves, agree with this point of 

view. Thet confi~ likewise the results obtained by Krakov, 1924 (43) and lazarev, Kahn, and 

Jauve, 1926 (44), which found a vaso-constriction in isolated organs after use of the magnetic field 

In our tests we have used the phrase MAGNETODIAFLUX, which we have furnished a 

sinusoidal magnetic field or rectangular of weak intensity. (fig. I). It was to be applied 

without interruption for 3 minutes or else always during 3 minutes, but with interruptions of a 

second over the 3 seconds of excitation. The magnetic field had been generating a current 

adjusted to a frequency of 50 Hz. 
The animals used in the tests were dogs, rabbits, guinea pies, and embryos of chickens 

during incubation.We have worked at first with 2 groups of dogs, which we have used each 

day, for II days, with electromagnetic stimulation. The first group was treated with on 

electromagnetic field without interruptions, the other with a magnetic field with interruptions. (4:,, 

Counting limited control values, we found in the bt::>od vorililtions of ions K, No, Ca, Mg, 

of reduced glutathion, the activity of cholinesterase, and the quantity of adrenaline. · 

Our tests showed that the results of stimulation determined by the magnetic field with. 

interruptions were different from those obtained with the magnetic field without interruptions 

as for the manifestation in the course of time. In proving a reduction of K during the 

treatment, along with a reduction of Co and Mg in the case of the magnetic field with 

interruption, and only in the reduction of Ca and Mg in the case of the magnetic field 

without interruptions. 
After interruption of treatment, the values of K and Ca returned gradually to the level 

of the controls, and with the lapse of about 60 days, while the Mg continEtJed to be reduced. 

The No ions underwent change of very faint nature during forther treatment. (fig. 2,3). 
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,'/ The results concerning the decline of blood K has been confirmed by Maria Zirra (46), 

: which was done in histochemical research. (fig. 4, 5). After applying the pulsating field 

with interruptions upon the guinea pigs, it was shown that K was found to accumulate in the 

intercellular spaces, while after the use of a magnetic field without interruption the K had 

accumulated in the cells and in the cell membranes. 

Changes in blood ion concentration, by function of the magnetic field, we indicated 

tmat the fie Id modified the permeab i Ii ty of membranes. 

In order to verify this hypothesis, we have explored the clearance tissue with the aid 

of the method of Ke~y (47), in out use of Na24 with th~ time of radiation reduced to half 

of 14, 8 hours. This work we did with rabbits. The groups in the magnetic field w·,,ithout 

interrupti?ns were subjected to 15 sessions of 5 minutes each~ during the course of 8 days • 

. . Sodium 24 was administered by intra=-muscular method in the hind foot, in doses of 

0.2 ml. of isotonic solution, with a specific activity of 2 lt C/ml. To determine the gamma 

rediations of sodium on the average by an external meter by scintillation and an electronic 

counter of the VAUTRONIC type. One was assured good circulation for registering with the 

radiation ooming from the injection site. 

The value of the constant of Kety which we have calculated and have formed the 

following conclusions: 
----The magnetic field influenced the clearance of muscular tissue of the Na. 

----:In the series of treatments by the magnetic field without interruptions, the speed of 

. elimination of muscular Na in the blood diminished. This reduction was expressed by 

36% of the constant of Kety for the c I earance tissue. 

----The treatment by the magnetic field with interruptions showed, on the contrary, an 

increase in speed of elimination of muscular Na in the blood, expressed by increase of the 

constant by 29 , 41 % • 
The different modifications of plasmatic ionic ratio and the changes in permeability of 

membranes, according to the uses of the magnetic field, had repercussions along with the 

metabolic level, on the activity of the nervous system coordinafors and endocrines. 

The amount if glutathion was reduced in the blood, the distribution of P32 in the organs, as 

well as the sudden changes by the oxidative phosphorization we showed that the metabolism 

had unexpected changes of character. 

With the rabbits there was brought about a reduction of low glutathion (48), but the 

method was unequal , since in the pulsating field without interruptions the effects were more 

weak than the one with interruptions, where the reduction ·exceeded 30 %. The effects were 

felt for several minutes after application of field and remai~ed for a long time after the end 

of treatment. It was therefore cumulative. 

After interruption of treatment, with the animals under the action of the magnetic field 

without interruptions the values exceeded the normal values and were maintained for mare 

tbnti 15 days. By contrast, in the other group, which were pot under the action of the 

field with interruptions, the amount of low glutathion remained reduced, likewise after 

15 days from the end of treatment. 
In taking account of this data we have found changes in oxidative phosphorous (49) in 

correlation with the respiration of homogeneous hepatic tissue of guinea pigs, under the 

pulsating magnetic field interrupted during 6 and 9 days, treated 2 times per day for 5 minutes. 

- Under experim,~ntal conditions, around the 6th day of treatment, the quantity of 

esterfied phosphorous increased with 4, 7% and the quantity of absorbed ozygen diminished 

to 5%. After 9 days of treatment the changes were even greater: the esterfication of 

inorganic phophorous increased 12% and the amount of oxygen diminished 8, 4%. The ratio 

P/0 grew around the 6th day 10.1% and 20.8% after 9 days treatment. (fig. 6,7) • 
..:::.... ' 1 1 • Cl C .LL ,.,,e:1.•,- L':nld ,.,:th :n+orr11otionc. 
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,man atmosphere of reactio·n which maintained oxidation coupled with phosphorization, 

the incorporation of phosphorous in the macro reactive compounds was intensified, while 

the consumption of oxygen diminished. 

Concerning the influence of a magnetic field on the distribution of P32 (50) in organs 

of guinea pigs, we have tested 3 groups of guinea pigs under influence of magnetic field 

under similar conditions. The P32 (in the form of Na2HPO4) had been administered to 

all the guinea pigs by all intra-peritoneal injection of 1ml. solution having an activity of 

3 ~g/ml. At the same time we have established the standard. 

After the injection, the control guinea pigs were maintained for 3 days in the normal 

conditions, while the others, divided into -2 groups, and immediately put under the 

action of the magnetic field without interruptions or in the action of the magnetic field with 

interruptions. The 2 groups were subjected to 8 sessions in the magnetic field distributed 

during 3 days - the duration of a session was 5 minutes. 

After 72 hours from the moment of administration of P32, we sacrificed al I the guinea pigs 

likewise with the controls. We have next taken specimens from different organs and liquids 

of the body from which to determine the amount of P 32 fixed by I mg. of tissue or fluid, that 

is to say t~ specific activity. 

For this purpose we have used the method of solid tests by drying with infra-red(I}. The 

activity had been determined with the aid of a Geiger-Muller meter. In order to avoid the 

error of auto-absorption , we have worked for the preparations of which density did not 

exceed the point 50 mg/1.5cm2. 

In order to interpret the results, we have first calculated the average value of the 

specific activity (impulses/ minute/ mg) for each specimen , and then with the aid of a 

standard we /.•-:.:,re established the coefficient of differential absorption (that is the ratio 

between the amount of P32 fixed by uniting th·e weights of examined tissue and the amount 

of P32 administered which theoretically remained combined with the bodily weight.) 

Concerning the specific activity of different organs and fluids, the results are as f'ollows: 

With the control guinea pigs having established a specific variation of the fixation of 

P32, as a function of different organs and fluids examined. For the skeleton (bony tissue 

from the femur) and the I iver, it is found that a much greater amount of P32 was fixed per 

unit of tissue. In decreasing order, it was found the lungs and kidneys had very close values, and 

i finally the heart, the stomach and muscles. During the test we worked with the brain 

(taken as a whole) blood and urine. 

. The results were completely differemt for the guinea pigs under the action of the magnetic 

field and varied equally with the character ofthe field. 

ror the group of guinea pigs under the action of the magnetic field with interruptions, it 

was shown, for example, that the similarity of the skeleton·for the P32 was greatly reduced. 

The decreasing series for position of orgam: =-,:md liquids studied was now different. The 

first place was occupied by the liver, followed by the skeleton, the stomach, kidneys, 

lungs, the heart and muscles. At the end of the series it was found equally the changes in 

ratio of the control group, because the specific activity of blookl was much greater than 

telnet of the brain; that of the urine was less than the blood. 

l 
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'~·.For the group of guinea pigs under the action of the magnetic field without interruptions 
.,-:-were found even more changes in specific acivity of the organs and fluids studied. The 

liver always held first place in the series, and was fol lowed by the lungs, stomach, kidneys, 
heart and muscle. It Was found that the activity of the sl:ele ton was greatly reduced and 
likewise less was the urine, which was fol lowed by that of the brain and of the blood (fig. 9)/ 

Owing to the results showed much higher (concerning specific activity) we were able 
to state al I at once that under the influence of magnetic field the relative similarity of 
each organ.or- flui.d of the body for P32 changed, and the change was a function of the type 
of field used. 

Equally remarkable was that under the influence of the magnetic field with interruptions 
the specific activity of al I the organs decteased beyond the level of the controls. In the 
majority of organs studied the amount of P32 fio::ed per unit of weight was reduced by half, 
as a· matter of fact more than half. Not many organs had specicfic activity to be depressed 
in the slightest dege-ae: that was the caxe of the stomach and the blood. 

Under the influence of the field without interruptions the dic:ltribution of P32 was 
altogether different. In general it was found that this time thet"e was a greater activity 
than that of the control group: that was the case of the liver, lungs, kidneys, stomach 
(where the amount was near double) and urine (where the amount was.more _than .doubled). 
However, for the other organs the activity was much less than the control group: such 
was the case of the heart, muscles, blood (where the amount of P32 was less than half) 
and the skeleton (where the reduction attained 1/6 the value of the control). It was not so 
-in a single organ - the brain - that, in test conditions, presented an activity similar to the 
control. 

One is therefore able to conclude that the magnetic field with interruptions influenced 
all the organs in the sense of reducing their specific achiv'-ty , while the magnetic field 
without interruptions had a specific influence for differe,rt groups of organs. 

Concerning the values of coefficient of differential absorption, the ,esults were shown 
to us as fol lows: 

With the control group, the skeleton, liver, ·lungs, and kidneys presented a superior 
coefficient to the unit. For the other organs studied, the value of the coefficient was 
inferior to the unit. 
· For the guinea pigs under the action of the magnetic field with interruptions it was 
only the liver which presented a higher coefficient to the unit. 

With the guinea pigs under the influence ofthe magnetic field without interruption 
the coefficient was higher per unit for the liver, lungs an9 stomach; for the kidneys the 
value was about equal to the unit and for the skeleton it was below the unit. 

' 
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,'/ All of the results exhibited of any important physiological diffenences were on a level 

,'. l1.ith that of the different organs under the influence of the magnetic field. It is assumed 
'_!b.g.Lwe bod brought about a modification in t~~eobility __ <2.fJ.h~ . .!!'.~.!!!~.!!..e,.~, with a change of metabolism, int the sense of a stTrmiTcitionoranTrlFiT5ition, according to the 

organs and the experimental conditions. 
the decrease of phosphorous to almost half for the organs of the skeleton and brain 

where the role of this el~ment is well understood-- attests to the profound change in -
metabolism, as caused by the action of the magnetic field with interruptions. It is 
necessary to emphasize that in the case of this specific activity of the blood, it is a 
little diminished, whereas that of the urine is a little more than half of the value of the 
control. 

It appears then that there is a good exchange of the level of the renal tubes and 
that which· was moving about, both in reduced filtration of phosphorous and of a great 
reabsorption of that which is finally in the bhod. 
In the action of the mogne'. :c field without interruption, skeletal metabolism seems to be 
modified, whereas that of the brain was not changed. 

In these.experimental conditions in finding the level within the kidneys, for the 
amount of phosphorous, in the blood it was reduced, whereas th d in the urine was 
multiplied almost three-fold. It is therefore very probable that filtration was great 
while reabsorption within the vessels was greatly reduced. 

In order to form a detailed explanation of the numerous modifications in the 
func_ti'onol signals for the distribution of radioactive phosphrous in the organs and in the 
fluids of a guinea pig under the influence of the magnetic field, it is necessary to do 
much more research tests on this subject. 
Fig. 8 = normal supra renal. Fig. 9 = supra renal after treatments within the electromagnetic 
field with interruptions. Fig. 10 = suprorenol after treatments within the electromagnetic 
field without interruptions. .,,, ,, 

In order to obtain a measurement in ehid,. the mechanisms of the nervous coordinators 
and endocrine glands which were changed, we have continued first of the movement 
of cholinesterase, and on the quantity of adrenalin. The procedure proved that the 
cholinesterase serum which had been established at 34' 611 

, upon the 15th day of 
treatment in the magnetic field without interruptions went to 59' 311 

, which was a 
significant reduction of activity of more than 60%. 

In the portiM>n stimurated by the pulsating field -with interruptions the activity of 
cholinesterase diminished, but this reduction did not exceed 30%. (The time for hydrolysis 
proved to be 35' 611 increasing to 46' 611 at the end of 15 days ,treatment.) 

From the data that con~:erns the change of sympathetic tonicity under the influence 
of the magnetic field, we ha ·•e ascertained that after 15 days of treatment the portion 
stimulated by the magnetic field with interruptions showed a quantity of adrenaline 
increased to 66%, while in the second group, stimulated by the mognec!ic field without 
interruption the increase was only 14%. Therefore the activity of cholinesterase along 
with the amount of adrenaline returned to normal, but only ofter on interval of 40-60 days 
after stopping treatment. 

The histochemical experiments done by Moria Zirra (46) showed that the suprorenols of 
guinea pigs within the magnetic field with interruptions show a medul lar increase in 
volume and density, without sinusoidal separation, the cells were colored from violet to 
dork violet. This testified to intense hidden activity. 
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/' After the use of the magnetic field without interruption, the medullar suprarenal 
),'.became small, the sinusoidal capillaries were enlarged and the cells had little,color,,--whkh----·~-~

showed reduction of functional activity (figs. 8, 9, 10). 
All the results attested that, under influence of the magnetic field, and accordiog 

to the field application, one obtains prolonged effects with different aspects. .. ··:_- : ·~ 
:-•;•· We have next worked to identify chain other aspects of action of field magneti;ation 
on the endocrine gland•system and consequently we have examined, with the aid of· 
iodine 131 the functional change, of the thyroid (51). . 

We have begun to e~lore the functional state of the thyroids in normal conditions. 
~adioactive iodine (I 131> has been.administered to each by intra-peritoneal injections 
of I ml. (without complication) , the specific activity of the solution administered was 
5u C/m I • . . · . • · , · ·. • · , • 

For e·ach guinea pig we attempted to ·fol low the instructions f~r the direct di-~trib~}ion 
method during 72 hours. The first measurements had been distances for the small fot~rvals 
(2.,3,4, 10,24,and 30 hours after the moment of injection), the final intervals were very 
large .(48,57,72 hours). At the same time.we have f~und also the activity of a stand~rd 
solution. • .. 

• 
We have been able to establish the curves of the normal absorption of redioactive 

iodine in the thyroid of each of the control guinea pigs (curves of direct agreement, f'Js. II, 12). 
· The results obtained demonstrate the the manner of incorporation of the m:=~oactive 
iodine in the thyroid of each of the ~6~guinea pigs represented very little for the 
curves huving the same aspect, in spite of the individual variations. 

After the first tests, the guineal pigs were left in normal conditions of life for two 
months, sufficient time to get rid of the re:idioactive iodine in the organs. 
· The first portion of the guinea pigs then were put under the influence of the:magnetic 
field without interruption and the second portion - the field with interruptions • 

. In the two cases, the sessions were a dutation of 5 minutes and_ were repeated 3 times 
each day. We have carried out these tests for 3 days and on the 4th day, after the tenth 
session in the magnetic field, they were injected with radioactive iodine in the same 
conditions which were used the first time. After the injection of iodine, we contineed, in 
the same rhythm , the sessions with the magnetic field for three more days. 

The results obtained gave us the fol lowing con:'.lusions: 
In the case of the guineEJ pigs under the magnetic field without interruptions, . ,~ 

the accumulation of iodine in the thyroid was equally realized of a slow fashion, also 
much more slowly than in the case of the magnetic field with interruptions, and the 
capacity to incorporate the iodine was diminished little. The conclusion which ~as· 
disclo,!ed from the whole series of tests is that the magneclic with interruptions had an, 
influence seen in the activity of the thyroid in the sense of an increase of the capacity 
of incorporation of iodine, but with a very slow r,::ite of speed. · 

The magnetic field without interruption had an influence which was the same only .. 
in the slowing up of the uptake of iodine. ., _: 

In thes~ test conditions, the histological aspect of the thyroid gland was completely 
changed. ( 46}. · ':- ~r 
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/After the treatment of the animals with the magnetic field with interruptions, the cubic I 

/ epithelium of the bladders were large, the colloid was fragmented, which show-.. d 
f increased activity of the thyroids. On the other hand, after application of magnetic field 

without interruptions, the epithelium became flat, the colloid was compacted, which 
shows a state of hypofunction (figs. 13, 14, 15). 

· The manner of which these two types of magnetic fields activated for the development 
of vital functions resu

0

lted in a part to obtain the e_ffects for the embryos of chickens 
during incubation and for the growth of the chickens after their birth (52) and the other 
part of the progression oft he dynamic formation of antibodies among the rabbits and 
guinea pigs. (53-54). 

The overal I biochemistry ccluring incubation, reflected by the dosage of glutathion 
reduced by the glucocse , by the respiration of the whole embryo or by eel Is of certain 
tissues, on the same level with circulation in histochemical evidence of nucleic acids 
of the digestive tract and of the liver we were lead to the conclusion that the excitations 
produced by the magnetic field pulsing with interruptions, applied during_ two days 
successively, 5 minutes befo:--c: incubation and, the third day, 3 minut_es· after incubation, 
emphasiZ'ed and prolonged in the time the anaerobic processes of the e'+'l'lbryos in the first 
phase of development in relation t~> the control group and in ratio to the exposed group 
by the field without interruption. On the contrary, when the embryos proceeded to the 
aerobic life, they became more active than the other group (fig. 16). 

The 15th day of incubation the eel Is of the digestive tract withi,1 the chickens of the 
exposed group by the pulsating field with interruptions complet~ly refi I led the rabonucleic 
acids with intense color and in the cells of deoxyribonucleic acid we saw what looked 
to be compacted masses. In the liver the differences were less visible.as of that date. 

In pursuin1 the growth of this group and upon comparison with those of the control 
group t~ those of the group treated with the magnetic field without interruption, we 
have ascefftained that these chickens more completely assimulated th,?ir nutrients, while 
their development was more rapial and who 70 days after birth were shown on the average 
to weigh Jl5 grams more th,:in those of tFe control group, whereas those chickens treated 
with the magnetic field without interruption watched their weight of the control or even 
attained a slightly inferior weight. 

i I I 
\ 

The result of these data within the magneti •: fields pulsating with interruptions 
was one of stimulating effect on the metabolic processes, whereas those of the field 
without interrupt.;.,n exercised a faint inhibitive action. 

On that which concerns the action of the changing field for the overroll formation 
of antibodies, we hove performed two series of experiments. The first test was done with 
3 groups of rabbits. The animals were immunized by two inoculations intra-venously 
at the intervals of 3 days with 1ml. of suspended Proteus OX 19 (I bi Ilion germs per ml.). 
The standard of agglutinines was determined by the reaction of Wei I I-Felix 5, 10, 12, 15, 
20, 28, 35, and 45 days after the first inoculation (fig. 21) • 
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,ii The application of the magnetic fields with and without interruptions for the second 

and third groups started the day of the first inoculation of Proteus OXl9 and continued 
for 15 days with 3 minutes exposure per day. 

Under these experimental conditions, those animals of the control group froming 
anti- Proteus O·Xl9 ogglutinines appeared several days ofter the first inoculation and 
after about 10- 12 days they reached the maximum concentration. When their maximum 
concentration was attained, the concentration of ogglutinines diminished gradually and 
45 days later they arrived at the initial concentration • 

.The curves of formation of agglutinines within the immunized animals which were 
under th.e influence of the magnetic field with and without interruptions - which was 
done as the data of the control situation - therefore presented se•,eral important 
characteristics. The animals which were put under influence of the pulsating magnetic 
field with interruptions showed a concentration of agglutinines mu111 more elevated than 
the control gr:>-up • After having attained the maximum concentration, the amount 
diminished gradually, but remained higher than the controls, and stayed so after 45 days. 

With those animals in the field without interruptions, the curve for formation of 
agglutinines, we were shown an equal change, but which did not exceed 30%. 

The favorable influence of the magnetic field for the immune anti-bacterial was 
completely evident in the immune anti-toxin. 

The results of the tests performed on 42 guinea pigs showed us that the amount 
of tetanus anatoxin in the guinea pig vaccine with ,the natural tetanus antitoxin and 
under influence of the magnetic field was 83-160% larger than that of the guineEi pigs 
vaccinated in the control group (this was equal in function of th seasons). 

________ iJ, 

In using a solution of Cl2Ca 1% as odjuvant with the vaccination of the group of 
guinea pigs with the tetanus anatoxin, we have obtained a change of 50% of concentration 
of the antitoxin. 

In the other group of guinea pigs vaccinated with the anatoxin, used with Cl 2Ca, but 
under the influence of the magnetic field with rectangular impulses with interruptions, 
showed the amount of the antitoxin to be 250% greater than that of the guinea pigs 
vaccinated with tho anatoxin using Cl2Ca , and of 375% greater than the amount of the 
control group vaccinated with the onatoxin'not using Cl2Ca (table I). 

These results confirmed the influence shown in the stimulation exercised by the 
magnetic fiels of weak intensity for the capacity of the forming organisms of specific 
antibodies and opened the perspective of utilizing these procedures, alone or associated 
with an adjuvant chemical, and shown in the preparation of serums having higher 
concentration. 

The data obtained by these two series of tests attest that those animals under the 
magnetic field showed an alluvial reaction in relation to the antigen in ratio to the 
control animals. 

It should be emp}iasized that the pulsating magnetic field with interruptions had a 
stimulating action more accentuated than the field without interruption. 

In another series of tests we have proven that, under influence of a magnetic field 
with interruptions, with the normal animals in turm stimulated the organs formulation of 
protein (55). 
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The tota!!-0 plasma protein change of 4, 5 g ·%0 (fig. 22). The change by producing a 
l" t count of albumins and of globulins; but the gamma globul-ins had a change of 3, 5%o whereas 

that of the alpha globulins and beta diminished. After 10 days t~ere was increase in the 
alpha and beta globulins, but the gamma globulins decreased (fig. 22-26). · 

• The time of coagulation increased. FactorsV and VII likewise increased, but .they 
were not on an identi-cal bearing with those of the partial beta globulin. The glycoproteins 
were modified. The sugared medium for the gamma globulins and beta increased (fig. 27-30). 

With the animals in a netted formation, largely blocked, to establish a reduction 
of the total protein along with the albumin, and an increase of tfuse things such as the 
beta and gamma globulin. The alpha globulin was scarcely modified. 

· The application of the magnetic field for the foundation of like resulted in stimulation 
· of the formation of beta and gamma globulins, while the alpha globulin were not 

influenced and that the albumin increased. 
The prelonged blockage of coagulation time and increa1>cd somewhat the accelerating factors • 

. After the application of the magnetic field, the time of coagulation' increased more, 
while th.,:? acceleration factors were scarcely modified. In similar fashion hadtturned an increase 
of sugar rried:.Jm for the beta and gamma globulins. . _ 

This data which we have already expm;ed represented of proof which we permitted 
: ·to be affirmed which the animal o~gar:ts were received in the pulsating magnetic field of 

weak intensity and which reacted accordingly with the administration of the field. 
The remainder, whose final conclusion was supported by the.tests performed by other 

physiologists with other types of magnetic fields. 
We would like to recal I the research done with the homogeneous magnetic field under 

the great laboratory guidance of Barnathy of the U. of Illinois, thus when the work was 
done with Planaria by Brown which used a very weak field with permanent magnetization. 
We must also emphasize the results obtained by L. Gross, which spoke of the inhibition 
of tumor transplants with the animals treated previously by the magnetic field of 4000 Gauss 

: or of occlusion of wounds in the midst of such fields. 
· We would also like to mention that which Mulay has obtained of genetic eff~cts 

with inn the 1st and 2nd generation of Drosophila, under the magnetic field generated by 
powerful permanent magnetization. 

People wi 11 be able to cite again another research carried out for the anve of formation 
of leucocytes and ,other m1Jltiple aspects. From such research, approached by scientists in the 
W.S. in the course of the fok~:>wing years, will furnish the scientific material for two 
symposiums on biomagnetism, which will be held in a few years 1 hopefully, to form a basis 

· for global data obtained by the different researches, bringingclarification of mechanisms by 
which the magnetizing fields producing biological effects. It is evident theit the identification 
of these mechanisms will again necessitate much work. It will be necessary to establish 
this in relation to the magnetizing field utilizing p;-epared organs or the several reacting 

'.mechanisms. 
Our _data conveys a modest contribution in the domain of research, vast and new, which 

poses theoretical problems and practices which wait for a solution. 
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