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INTRODUCTION I 

Since the procedure of ultraviolet heme-irradia

tion was first introduced in 1934, there has been much 

written on the subject and much conjecture. The pro

cedure has also been characterized by a slow acceptance 

by medicine in general. It is true that the main phy

siological processes and functions involved in hemo

irradiation are not known, and not evaluated, and that 

most of the work done on the subject is through clini

cal observation of treated cases. However, there are 

many effects noted, both experimentally and clinically, 

which warrant evaluation. This paper represents a 

compiling of available material of the effects of ultra

violet hems-4.rradiation upon the blood stream, the total 

body, disease processes, and specific diseases. 

The first therapeutic ultraviolet lamp was intro

duced in 1907 by the Quartzlampen Gesellschaft of 

Germany1 • Following this development ultraviolet

therapy enjoyed a popularity and peak of experimenta

tion before relegated to a lower place amoung the thera

peutic armamentarium of the physician. The development r::£ 

the antibiotics also helped to foreshadow some of the 

value of ultraviolet light. However, the experimenta

tion which had been done and the many benefits from
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its therapy led most of the authorities to believe that 

much, if not all, of the effect of ultraviolet was due 

its effect upon the blood stream and not the skin. 

Knott2 and Edblom, in the years between 1923 and 1928,

attempted to evaluate this belief and began their series 

of animal experimentation in direct irradiation of the 

blood stream by ultraviolet light. Their results {con

firmed by another laboratory) enabled them to tx,t their 

procedure upon human patients. The first patient was 

irradiated in 1928, the patient first being ascertained 

as in a moribWld state. The patient responded and is 

still alive. Attempts during the years 1928 through 

1933 to discover the basic mechanis1n of ultraviolet 

irradiation failed for lack of equipment and techniques, 

and it was decided that clinical trials should be the 

next approach. Hancock and Mason in 1933 successfully 

treated a second case of septicemia by ultraviolet 

used directly upon the blood stream. This work was 

later reported by Hancock and Knott,
3 

the report be-

ing the first published article on such treatment. 



TECHNIQ,UES II 

Variations in technique as to the irradiation and 

the reinjection of blood have been proposed and used, 

both clinically and experimentally. The Knott technique 

is by far the most widely used but other methords are 

available, such as that of Frauhauf, and those means 

used experimentally with animals by Eidinow, and Avery 

and Murarrij. 

The Knott Technique using the Knott hemo-irradiator, 

named for the original worker in this field, consists 

primarily of a citration chamber, followed by a system 

of ba.ffle plates wherein the blood is irradiated. As 

described by Knott2 , the blood is propelled (via vena

puncture and rubber tubing) by means of an automatic 

transfusion pump. The blood is citrated (1 part 2.5% 

sodium citrate to 5 parts of blood) previous to entry 

into the quartz irradiation chamber. The system is 

entirely closed, the blood returning through the same 

needle used initially. The amount of blood withdrawn, 

irradiated, and returned, is determined as 1.5 c c. 

per pound of body weight. The time of exposure is that 

time required fo1 1.c c. of blood to pass through the irra

diation chamber, usually 10 seconds; wave lengths between 
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2,399 A0 and 3,650 A0 are used. The irradiation lamp 

is a water cooled mercury-quartz burner fastened approx

imately l em. from the irradiation chamber, giving inter

mittant exposure by means of a rotating shutter. 

Fruhaur4 describes a technique whereby the injec

tion of irradiated blood is given intramuscularily. 

He draws 10 e c. of blood from the vein, citrates with 

Natriumcitratlos\lllg, and irradiates in a U-shaped tube. 

His time of irradiation varies from 30 seconds to 2 min

utes. This author also believes that ten such treatments 

are necessary at twice a week interval to obtain good 

effects. 

Other met4ods which have been used are those of

Eidinow5, Avery and Mufarrij6 • The former irradiated 

small quantities of intravenous blood in a Petri dish 

after defibrination, previously determining that the 

fibrin had no effect upon the hypothesis of the experi

ment. He then returned this treated blood by an intra

venous injection. Avery and Mufarrij used a quartz 

canula in the carotid artery of rabbits, giving mild 

irradiation several times the total blood volume. 

This method, however, wou11 hardly lend itself to hu

man application, in spite of working well in their ex

perimentation. 
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EFFECTS OF ULTRAVIOLEr BEMO-IRRADIATION III 

Much data is available upon the effect to the blood 

strea..� by ultraviolet-heme-irradiation, most of which 

is concerned with the changes in oxygen combining power. 

There are many authors, however, who write of a general 

improvement of the total blood picture and changes in 

protein constituents of the blood. 

It has been generally true that one of the most 

obvious effects of hemo-irradiation is the relief within 

forty-eight hours from cyanotic and dypsneic states. 

This is seen clinically as a warm sui'fusion of color into

the skin as respiratory difficulty ceases. At first, 

this was thought to be only vase-dilatory in function 

but was later ascribed to be the result of a greater 

oxygen carrying function of the blood following irra

diation. 

As early as 1923, Harris7, in his experiments in

exposure of blood serum to light {infrared through ultra

violet) discovered that the serum when irradiated in 

the presence of oxygen will take up oxygen to 15 volumes 

percent if its value was less, or give off oxygen 

if its value was greater than 15 volumes per cent. 
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Miley8 ran a series (Figurel) wherein he found a 58%

rise in oxygen combining power of the blood following 

ultraviolet hamo-irradiation, this effect occurring one 

hour following irradiation and lasting for several weeks. 

He9 later states that the greatest rise occurred in those 

who had low values before irradiation. Davidson10, as

a Naval Officer, reported an alleviation of ben:land anoxia 

susceptability following ultraviolet irradiation of the 

blood, a finding which remained some three weeks. Many 

other workers report the increased oxygen combining 

power as a result of clinical obs,2;rva tion, with a rapid 

relief of respiratory embarrassment along with the before

mentioned return of color and warmth to the skin. 

Eberhard11 and Barger12 state that ultraviolet

heme-irradiation is especially good in raising protein 

values in cases of hypoproteinemia. They also claim 

that the albumen to globulin ratio improves to normal, 

and that the sedimentation rate falls to normal, shortly 

following injection of irradiated blood. Rebbeck and 

Glassburn13 noted a transfer to a normal state by means 

of hemo-irradiation of pathological blood fats (a condition 

of clumping of the chylo-:microns associated with a loss

of Brownian movements of the resulting particles, seen 

in severe toxic states). 
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Most authors theorize upon a general improvement of 

the total blood picture. Knott2 writes of a beneficial 

alteration of such constituents of the blood as adrenalin, 

dihydroxyphenylalanine, cysteine hydrocloride, gluta

thione, and ergosterol, but gives no explanation of the 

effect. That there are many changes in the blood proteins 

following irradiation are shown by such workers as McLean 

and Giesel4, and Rapport and canzane11115, who describe 

qualitative and quantitative changes following irradia

tion of blood. They speculate upon tha action as being 

a disruption of the aromatic chains, probably the result 

of oxidations. Barrett16, states that most abnormalities 

of the blood tend to improve towards normal following 

ultraviolet hemo-irradiation. Hancock and Knott3c1aimed 

a stimulatory effect on the blood forming organ, a claim 

also made by other workers as Eidinow5 who claims there 

is a leucocytosis following the injection of irradiated 

blood. Clarke17 also wrote of this phenomena stating 

that irradiated blood probably acted as a foreign pro

tein. However, Miley18 found no deviations from nori.,al 

of blood pressure, temperature, pulse, and respiratory 

rate, following ultraviolet heme-irradiation in a series 

of 119 patients; no changes were found in hemoglobin 

value, leucocyte count, and erythrocyte count, in a 

series of 215 patients. It seems, therefore, that there 
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is as yet no concrete evidence upon which to base con

clusions as to the overall effects upon the circulating 

blood. 

The reports of the effects upon the body "in toto" 

are numerous, notably the autonomic nervous system changes, 

the increased resistance to infection, and the biochem

ical and metabolic effects. 

Autonomic changes resulting from ultraviolet have

long been observed. Most notable of these is the peri

pheral vasodilatation resulting from ultraviolet light. 

Like ultraviolet applied externally the irradiation of

the blood also exhibits this e.ffect. Barrett19, Miley20, 

Neff and Anderson21, all describe this phenomena. Barg2r12 , 

states that vasodilatation in ultraviolet heme-irradiation 

has a great advantage over that in heat treatment, as 

vasodilatation due heat is lost when the heat ceases as 

compared to ultraviolet which has a more lasting effect. 

Knott2 also claims an increased blood flow and capillary 

dilatation, along with Barrett16 and others. Miley9 states

that ultraviolet hemo-irradiation is responsible not only 

for the above effects but claims the ability of its in

fluence to relieve bronchial spasm and to abolish a paraly

tic ileus in many instances. 
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The men using ultraviolet heme-irradiation both 

preoperatively and therapeutically believe there is an 

increased resistance developed following treatment. 

Miley and Christensen22 state this routinely along with

many others as Wassen, Miley, and Dunning23, who show 

prophylactic value in Rheumatic Fever. Rebbeck2l� and 

Olney25 report a decreased incidence of infection and

other complications when heme-irradiation is used pre

operatively. Eid1now5 shov,ed a decreased ability of

bacteria to grow in blood from an irradiated animal. 

Beroza26 demonstrated increased phagocytic properties of 

t�e leucocytes following injection of irradiated blood. 

Barger12 states that ultraviolet heme-irradiation mobil

izes the defensive and reparative functions of the body. 

Hancock and Knott3 in the first publication on irra

diatbn of blood write of increased germicidal properties 

and generalized resistance with stimulation of endo

thelial and hemoblast cells and increased antibody pro

duction. However, there is much supposition published 

and it is hardly fact as yet that general resistance is 

improved by the application of ultraviolet light upon the 

blood. 

There are numerous speculations among the authors 

on the biochemical and physiological effects upon the 
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entire organism as a result of hemo-irradiation. How

ever, there is little evidence for such theories. It has 

long been known that plants can be grown in almost com

plete absence of light if given necessary nutrients, and 

that people living in cloudy climates do not suffer from 

an increased incidence of disease of a metabolic nature. 

But many authors believe that ultraviolet metabolism is 

a specific body process, and others believe that ultra

violet is a necessary adjunct for normal body function 

and metabolism. Reed27 in 1925 concluded that photo

dynamic effects are biological causing a stimulation of 

oxidation and an acceleration of metabolism. Miley28 

in studies with non-healing wounds believes that ultra

violet heme-irradiation stimulates in part a healing 

mechanism. As mentioned previously, it has also been 

shown by many authors that proteins are altered follow

ing irradiation of the blood. Hancock and Knott3 

claimed a general stimulation of the endocrine glands 

as well as a beneficial action upon Vitamin D and calcium 

metabolism. Barret16 states that he has noticed an 

increase in appetite following heme-irradiation as well 

as a general sense of well being associated with this 

treatment. In fact, most authors comment upon the remark

able subjective feeling of uphoria that results in a 

short time following ultraviolet heme-irradiation. 
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Many authors also write of the relief of pain and believe 

as Miley29 who, in a series of thrombophlebitis patients,

writes, "There is a rapid disappearance of pain, tender

ness, and edema within 48 hours." However, in the face 

of the la.ck of conclusive evidence there remains much 

which can be discussed but little which can be evaluated. 

C,3rtainly there is far too much clinical observation in 

proportion to experimentation. But it appears equally 

certain that there are certain "biological effectstt as

believed by Neff and Anderson21 , and as have been pro

posed since the discovery of ultraviolet light. 

Of primary interest is the effect of ultraviolet 

heme-irradiation on disease processes. There is much 

clinical and experimental evidence to this effect 

coupled again with subjective evidence. Work has been 

done on the control of infections, bacterial and viral, 

and on the detoxification of products of several organ

isms. It has also been stated by various authors that 

there are improvements in �he results of infections and 

other pathological processes; such as relief of pain, 

reduction of fever, decreased nausea, decreased edema, 

and increased :::,psonic index. 

Again., the first work was done by ,L),.nott
2 

and Edblom



on dogs. After first determining that sterilization of 

blood sal'l:'!Ples could be effected without injury to blood 

components, they undertook animal experimentation. The 

dogs were injected intravenously using strains of staphy

lococcus aureus and beta streptococci and then their 

blood irradiated. It was found that in irradiating 

the estimated total blood volume all the animals died, 

but with negative blood cultures. By further experi

mentation it was found that the partial irradiation of 

blood allowed injected dogs to survive the ultraviolet, 

still with negative blood cultures. The untreated dogs 

died of septicemia. Five years after the beginning of 

these experiments (1923), this treatment was undertaken 

on a human patient in a moribund state due to septicemia. 

The patient recovered uneventfully. 

Eidinow-5 in 1930 undertook a series of experiments 

in vitro upon rabbits. This work was done by injecting 

rabbits with irradiated blood and then using their blood 

as a culture media for bacteria at increasing time inter

vals. He found that the bacteriacidal qualities of 

rabbit blood was enhanced if irradiated sterile blood 

was injected intravenously. one to three hours previously. 

He also showed a striking increase in bacteriacidal powers 

of the blood when irradiated in a quartz flask over that 
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irradiated in a glass flask {Figure 2). 

More experiments W'..ore done by Avery and Mufarrij 6 

in 1939, also on rabbits. They attempted to observe 

the influence of ultraviolet hemo-irradiation upon the 

course of the disease pr�cess. In these experiments the 

animals were injected with Salmonella paratyphi and 

typhimurium in doses calculated to be fatal in forty

eight hours, therapeutic radiation being given via 

quar"z canuli inserted in the common carotid·artery. 

They found a significant increase in survival and 

survival time in the rabbits whose blood was irradiated 

by ultraviolet. (Figure 3) 

It has been shown by many men that the phagocytic 

properties of the leucocytes are improved following 

ultraviolet irradiation of the blood. In this original 

work in 1936 Knott2 found more than a $0% increase in the 

number of bacteria ingested after irradiation. The work 

was later repeated in 1S46 showing a 78% increase. 

Others as Barger12, Rebbeck24
, and Beroza26, describe

this phenomena of increasing the opsonic index of the 

leucocytes with ultraviolet hemo-irradiation. 

Much clinical data has accumulated since the first 
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patient was irradiated in the control of various diseases, 

both bacterial and viral in origin, as well as allergic

and metabolic. MileyJO, ll, 291 Jl, 321 33, 34,et al,

Rebbeck35, 361 37, 38' 39, 4o, et al, Haneock4l, 3,

Olne-ft2, and Fruhaut4, all report control of invading

bacteria. From their results, it would appear that 

ultraviolet heme-irradiation is of value in controlling 

most connnen bacterial organisms both gram negative and 

positive. These workers report of success in bacteremia 

as well as local disease processes. They also claim a 

great benefit against penicillin and sulfa resistant 

strains of bacteria, and those bacterial infections 

which do not respond well with antibiotics. 

Miley43, 9, 44, 45, with Miley and Christensen22,

claims ultraviolet blood irradiation effectiveagainst 

virus and virus-like organisms. In these reports virus 

conditions were handled more effectively by irradiation 

than by other means. However, Toomey46, and Takacs,

in an experiment with three monkeys concludes that 

ultraviolet hemo-irradiation did not alter the course 

of poliomyelitis in monkeys to an appreciable extent. 

Yet, the proponents of ultraviolet continue to claim 

therapeutic benefits, and present case histories illus

trating the value of this treatment. It appears, that 
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the proof of the value of ultraviolet blood irradiation 

in viral conditions needs further validification and 

experimentation, inasmuch as the result of clinical work 

seems good. Workers as Wolf, Mason, Fitzpatrick, Schwartz, 

and Levinson47, have demonstrated value in irradiation 

of plasma to prevent Homogous Serum Jaundice; others as 

Levinson48, 49,et al, Morgan and Lavin5°, and Hodes,

Webster, and Lavin51, show that ultraviolet irradiation 

may be used as an excellent method of preparing safe 

viral vaccines (as rabies, encephalities, etc.) without 

sacrificing antigenic properties. 

In a discussion of the action of ultraviolet irra

diation in disease processes it must be born in mind that 

mapy workers as Guttmacher, Manfred, and Mayer52 , 

Blundell, Erf, Jones and Hoban53, and others, have 

shown that 'fhlacteria, and viruses, and toxins are not 

inactivated by ultraviolet heme-irradiation directly. 

It is inconceivable how partial irradiation of the blood 

stream. with an irI•adiation as poor in penetration as 

ultraviolet could sterilize the entire blood stream. 

Indeed the above workers have shown that in blood, ultra

violet irradiation inactivates only the superficial 

organisms and toxins, whereas in peptone water or saline 

solutions, the sterilization is complete. Thus the 
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action of ultraviolet hemo-irra.diation, if giving any 

effect at all, must be of greater diversity than that 

of direct sterilization. 

However, Miley-'4, presents a case or recovery from 

advanced Botulism coma with complete relief from toxic 

symptoms forty-eight hours fo�lowing ultraviolet hemo

irradiation. Most of the aforementioned clinical workers 

agree that toxic symptoms from bac�eria and viruses 

are relieved within the same number of hours. Miley 

and Rebbeck11 state that rapid and efficient detoxifi

cation occurs after irradiation. Barrett16
,

l9
, claims 

that inactivation of toxins and relief from toxemia 

is one of the advantageous results of h�mo-irradiation. 

Wassen, Miley, and Dunning23, in their series found 

ultraviolet blood irradiation valuable in terminating 

cases of Rheumatic Fever and as valuable in prevention 

of recurrences. Miley44 claims that the toxic symp'tioms 

in viral pneumonia are easily controlled. In 110 differ

ent cases, Barrett19 concludes detoxifica'tiion is an impor

tant effect of ultraviolet hemo-irradia tion.. Therefore, 

it may be said that if clinically ultraviolet has a 

detoxifying action, the action must be a total body 

function and not merely the result of toxin destruction 

in the blood stream. 
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Ultraviolet hemo-irradiation has also been reported 

to be of value in the allergic type disorder as asthma 

and eczema. Clinically, Ii1ruhauf4 a:nd Miley55' 56-, et al,

report relief of symptoms following treatment. Most such 

disorders require multiple treatments accordin6 to the 

above authors, the former twice a week, the latter once 

every two weeks. These workers also believe that their 

results are best in young patients or in those whose 

disease has not reached long standing chronicity. 

Miley20, also reports the ability of ultraviolet hemo

irradiation to stimulate the healing of old chronic 

lesions such as ulcers of the extremities, draining 

fistuli, and failures in wound clo.su.re. 

Rebbeck24, 57, and Olney25, with verification by 

others, report beneficial results with pre and post 

operative irradiation of the blood in preventing com

plications following surgery. They report less pain, 

less nausea and vomiting, less distension, less edema, 

and less mortality. They also claim post operative 

fevers of non-specific origin will fall after irradiation, 

or do not occur with previous irradiation. 

The number of patients being treated by ultraviolet 

hemo-irradiation has been increasing gradually since 



18 

193L� ., the latest report by Miley22 , being some 60,000 

treatments given as of 1948. These patients have been 

treated for a great variety of conditions ranging from 

bursitis to Rheumatic Fever, and heme-irradiation has 

been reported of value in most. The greates amount of 

work has been done with diseases of bacterial origin .,

but much also has been done with viral, meta.belie, 

and allergic disorders. 

Hancock and Knott3 , and Rebbeck4° , conclude that 

ultraviolet heme-irradiation is of value clinically 

in the treatment of puerpal septicemia presenting case 

hist�ries of recovery of apparently moribund patients. 

Rebbeck3 s
, J.5, Miley3l, 32, 5B, Hancock4-1, all report

beneficial results in varying other septicemias., many 

patients receiving multiple treatments. Olney42.gives 

excellent results in pelvic cellulitis. Miley33, 29

describes great relief in thrombo phlebitis, conclud

ing that many patients do well on ultraviolet hemo

irradiation where medical treatment is of little avail. 

Miley and Rebbeck11 also report excellent control in 

peritonitis with heme-irradiation. Miley.54 describes 

a. case of botulism with complete subsistance of symp

toms within forty-eight hours following ultraviolet

therapy. Clnell159 used ultraviolet heme-irradiation



in his case of thrombosis of the posterior inferior 

cerebellar artery with dramatic benefit to the patient. 

Rebbeck and Lewis37 report beneficial results in Typhoid 

Fever (Figure 4). The authors, Wassen, Miley and 

Dunning23 , claim termination of Rheumatic Fever cases 

within three weeks or less, with no intolerances of 

treatment. All writers claim a dramatic result follow

ing ultraviolet hemo-lrradiation with a relief from 

toxic symptoms, the falling of sedimentation rate and 

temperature, and a great improvement in the mental state 

of the patient. 

Miley43, 44, 45, also reports beneficial results 

in polio, atypical pneumonia, and other virus diseases. 

Miley and Christensen221 34, in joint authorship, further

describe benefits in virus diseases, one report claiming 

a nine per cent fatality in bulbar polio treated with 

ultraviolet hemo-irradiation, against forty per cent 

overall mortality in bulbar polios in the same epidemic 

treated by other means. 

Miley, Seidel, and Christensen56, 55, claim a 

definite improvement in seventy per cent of patients 

treated at two to six week intervals who suffer from 

bronchial asthma. Neff and Anderson21 present seventeen 
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cases of bursitis and tendinitis calcarea in which 

eighty two per cent received complete relief from ultra

violet hemo-irradiation. Fruhauf4 describes best results 

in chromic eczema, pyoderma, and arthritis deformans, 

using his technique of multiple intramuscular injections 

of irradiated blood. 

Several authors have reported ultraviolet blood

irradiation therapy of value preoperatively and post

operatively and as a prophylactic measure in disease 

prevention. The suppos3dly increased resistance has 

been previously mentioned. - . 21 5 25Rebbeck '-�, · 7 and Olney 

have also been mentioned as describing a decreased 

incidence of infection with less need for antibiotics 

and lower mortality with blood irradiation as a prophy

lactic treatment previous to surgery. A decreased inci

dence of thrombophlebi tis and phlebothrombosis with 

prophylactic irradiation was also described. Wasse�, 

Miley, and Dunning23
, on the basis of their Rheumatic

Fever series, claim that blood irradiation is better 

in prophylaxis than sulfa derivities with less intol

erance and exacerbations. Indeed most of the above

clinicians afford irradiation therapy a great value 

in prophylaxis. However, no really adequate series 

has been done, as mentioned by Bradley60 in his review,
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'W' 
both from the standpoint of therapy and prophylaxis. 

'W' 

'W' 
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\ I..O I"(, 
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LIMITATIONS TV 

Ultraviolet hemo-irradiation has few limitations as 

reported by various authors. Considering the many treat

ments which have been given with no ill effects, and the 

remarkable lack of evidence concerning ill effects, 

it seems heme-irradiation is a safe procedure. 

Of the ~any antibiotics and druss wr~ch have in 

many cases been used following, during, and before 

blood irradiation, only the sulfa drugs have been found 

detrimental in combinatione This is shown by Rebbeck 

and Lewis37, and Miley30, 20 , who have found blood

irradiation more successful when used alone than with 

sulfa drugs. This phenomena is thought by Epstein6l 

and others to be due a photo-sensitization of the sulfas 

by ultraviolet light. The irradiation of blood con

taining sulfa drugs seems to activate this photo-sensi

tization thus combating the beneficial results of 

irradiation. However, the other antibiotics and drugs 

which have been used to date do not exhibit this effect 

and indeed are effective adjuncts to radiation treat

ment of the blood. 

In disease processes of all the types treated, only 

I 

I 
ii,, 



_. 

._, 

_. 

23 

with subacute bacterial endocarditis and neoplastic 

processes has ultraviolet heme-irradiation no apparent 

effect. This is reported by Knott2 and others who can 

claim no advantage in the treatment of such conditions. 

It is believed also that heme-irradiation is contra

indicated in cases of newly arrested tuberculosis, 
' 

although no series has been done. 

The ill effects following hemo-irradiation are 

slight if any. Barger12 states that in his series of 

1,600 treatments in the age group of one through eighty

nine years, he has had no S3rious reaction. He has, how

ever, on rare occasion noticed headache, dizziness, and 

vomiting. Barrett62 claims that there are citration 

reactions in one out of fifteen patients but these are 

of small consequence. There has never been reported 

a fatality due to ultraviolet hemo-irradiation. The 

work done by Wolf, Mason, Fitzpatrick, Schwartz, and 

Levinson47, under the auspices of the u. s. Public 

Health, showed ultraviolet irradiated blood and plasma 

safe for injection purposes. In the original work on 

dogs, it was found that in therapeutic doses, ultraviolet 

did not shorten life or effect an organism detrimentally. 

None of the early patients treated have ever developed 

a disablement which could remotely be traced to ultra-
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violet hemo-irradiation. 

The procedure itself somewhat limits the use of 

hemo-irradiation. It is hardly adaptable for treatment 

on an out-call basis. However, it can easily be used 

in hospitals, clinics, and offices. It necessarily is 

a sterile procedure but warrants no more special care 

than in an ordinary transfusion of blood. The time faction 

is small, only a few minutes required for the complete 

treatment. Thus, the actual limitations are very slight, 

and ultraviolet heme-irradiation appears technically 

available for wide spread use • 
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SUi1)1ARY V 

The procedure of ultraviolet heme-irradiation has 

been slowly accepted by the medical profession. This 

is due in part to tl:..e lack of concrete evidence of 1 ts 

effects, and to the poorly controled clinical work. 

However it has been used therapeutically on humans 

since 19:�8. 

The major techniques used in irradiating the blood 

stream are essenticdly t::1ose of auto-transfusion, or 

reinjection of a person's own irre.dlated blood. On 

humans the process requires citratio::-:. or defiorination. 

Only a snc::_ll portion of tne entire blood s tream is 

irradiated. 

Ultraviolet irradiation has several effects upon 

tne blood stPe:c;m includi 

Ve,l ue s, prote changes, 

changes in corabined oxygen 

and a chane;e in t:i.e entire 

blood pattern. The conbined oxygen value of venous 

blood is said by severEtl autj::ors to rise following 

irradiation of �he blood. This phenomenon is accom

panied by relief from cyanosis and dyspnea. There 

is also a re:Jorted relief from anoxla and bend sus

ce�Jti bili ty  following irradiation� Protein values 



are said to be raised followi:i.g blo,Jd irradiation 

coupled wit.G 2- general return to normal values on 

the pa.rt of ot::-1er conponents. Reports also state 

that there are beneficial alterations in regards to 

nany blood proteins. 

Claims are made t�12.t tlle entire body is effected 

beneficially via tr1e autononic nervous system, the 

biocher:1ical r:,nd physiological metal.:olic processes, 

and t:ie general resistance mechanir,r:1s. One author 

repo:-ts the relief of Pc:ralyt ic ileus after irradia

tion and a stimulation of healing. That there is an 

increased general resistance is not ·well substantiat

ed. 

1'here is much experimental evidence, e .nd clini

ce.l evidence as well, showing ,:;hat hemo-irradi2.tion 

is of benef1. t in eradication of disease processes. 

The I1U'.in experimenta.l evidence sho\-IS a definite bacteri

cidal action and indicates a strong benefit in virus 

conditions. Reports indicate, as much as a 50>� increase 

in phe.gocytosis followinG ultra.violet heno-irradiation, 

and the clearing of organisms fror:1 tlle blood stream. 

It is also claimed that toxins are inactivated by ultra

violet, or at least relief from sympto::1s is obtained. 
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Rci.:)id cure of CTany s�1ecific disec.ses h8-s been 

pro�)osed s_s c_ue "Go -J.1 trE(Violet heoo-irradia tion. 

These conditions r2,::1ge from asthma and rheumatic 

fever thro"J.gh many viral and bacterial cono_i tions 

including poliomyelitis. It is also claimed th:,,_t 

ultraviolet has a prophylactic value in disease pre

vention. 

Ultraviolet sflould not be used with the sulfa 

drut:Gs due to photosensitivity which is developed after 

ir::,adiation of blood contsining the drug. Hemo

irradiation has not proven effective in subacute 

bacterial endocardi tis or neople.stic conditions. 

Otherwise t::ie treatment is harmless, being lini ted 

on�y as a sterile procedure. 



COHCL:JSIOH VI 

1) T'nere is indicated tii.Et t an elevl'.tion of the

combined 00 values of the venous blood trtl:es place 
' J  

f ollowing blood. irradi2.tion, especially in those who 

Lad previous low values .. 

2) T:viere is a general tendency of the blood

to return to normal vo.lues, or to values more com1)at

ible with the extent of the disease.. This is seen 

in cell counts, protein values, and sedime�tation 

rate .. 

3) There a:,.,e c�1emical altercc':ions in proteins

of tl-ie blood. followi irrnd.iation .. 

4) There are changes occuring after hemo

irradiRtion such as vasodilatation with possible other 

ra.r:1ifications; as increr�sec1 capillcry dilete.tion, 

increased blooc, flow, bronchiecl di1ata tion, and. aboli

tion of a paralytic ileus. 

5) There r:iay exist an increared resistance to

ir1fection following irradiation of the blood .. 
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6) No changes have been noted in the metabolism

of the entire organisra after irradistion. 

7) There is fU increased bactericidal action of

the blood in dise2,se processes following ul travlolet 

blood irraci.i2.tion, ano. some evidence that a viracldal 

action exists. The opsonic index is raised after 

otion. 

8) Toxins seen to be i�activated or their effects

relieved by ultraviolet heme-irradiation .. 

9) Ultra violet has been showr: eff€cti vc in the

treatment of mtmy specific diseases; infectious, meta

bolic, and. allergic. 

10) Ultraviolet hemo-irre.diat:.on !"',1.as no demon

strable ill effects, being contraindicated for use 

wi sulfa drugs only. 

11) 11�1�adiation of tl1e blood :1as not been found

effective in neoplastic type diseases nor in subacute 

bacterial endocaI•di tis� 
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