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an immunizin g dose.

Three volunteers were exposed to irradiated sporozoites of
the Ethiopian (Tamenie) strain of P. falciparum on 6 to 8 oc casi on~
at intervals of 2 weeks or longer, life period of immunization ex-
tended over a period of 10 to 38 weeks and the volunteers were
bitten by a total of 500 to 1000 irradiated mosquitoes carrying
sporozoites. After completing the immunization schedule , the vol-
unteers were challenged by exposure to 7 to 45 infected mosquitoes
on one or more occasions, At the time of challenge , the mosqui-
toes were divided into 2 groups and allowed to feed intermittently
on immunized and control volunteers by the interrupted bite tech-
nique. Control volunteers invariably developed patent infections ,
but immunized volunteers were protected for at least 8 weeks after
the last immunizing exposure. It is noteworthy that immunization
with the Ethiopian strain also induced protec tion against chal-
lenge with a heterologous strain from Vietnam. Although protec-
tion was observed for a 2-month period , it was no longer evident
4 months later.

In other studies , 8 volunteers were exposed to infected
irradiated mosquitoes on 1 to 4 occasions over a period 1 to 4
months. They were bitten by a total of fewer than 200 irradiated
mosquitoes containing sporozoites; three of the volunteers were
bitten by irradiated mosquitoes infected with P. vivax and 5 of
them by mosquitoes infected wi th P. falciparum. This less fre-
quent exposure to a smaller numbei~ of attenuated sporozo ites
failed to protect any of the volunteers against subsequent chal-

- - -
~~~ lenge with the homologous strain.

•>‘The findings indicate that protection against malaria can
be obtained by inoculation of human malaria sporozoites attenuated
by X-irradiation . It is unclear at present whether the inocu-
lation of larger number of sporozoi tes on one or two occasion s
might induce long-term protection against malaria , This question
can only -be ai ~è~~~T,~when pure sporozoite preparations , f ree  of
mos qui t~.. tissue and contaminating microorganisms , become available
for human evaluation .
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I. BACKGROUND

A. Location

The studies were performed by the Laboratory for

Tropical Diseases , Rush-Presby terian-St . Luke ’s Medic a l

Center located at the Stateville Branch of the Illinois

State Penitentiary , Joliet, Illinois. The general condi-

tions and methods used have been described in detail else-

where. 1,2 Precautions employed at Stateville included

extremely close medical and nursing care on one floor of

the prison hospital , where routine laboratory determinations

including parasite counts , elec trocardiograms , and emergency

medical cart, etc., were immediately available. In the

event that special equipment available only at Presbyterian-

St. Luke ’s Hospital were required for the treatment of a

patient at Stateville his transfe r to the hosp ital could

have been accomplished easily. Insofar as testing new drugs ,

vaccines , etc., was concerned , because the Statev ill e

facility was par t of the Depar tment of Medicine , these items

were submitted to the Committee on Human Investigation . This

commi ttee reviewed and approved clinical use of all drugs

for the Department of Medicine in accordance with FDA regula-

tions and ethical medical practice. Untoward reactions were

also repor ted via the Commi ttee on Ther apeuti cs and Pharma-

cology to the Department of Medicine and thence to government

a-nd national registries as required.

Clin ical studies with human malaria had been carried

— 1 —
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out with inmate volunteers at this center for 2 5 year s.

During this time , the center became a poineer in es tab-

lishing the principles and necessary safe guards for volun-

teers. The use of written and informed consent and the

right to terminate par ticipat ion in any given program were

established at this facility long before general concern

resulted in such expressions as the Declaration of Helsinki.

The work of the facility at Stateville was of course

dependent on the continued full coopera tion of the Warden

and the Director , Department of Correc tions , State of Illinois.

During 1975 the Department of Corrections decided to close

the Malaria Research Project at Stateville. The decision

was taken because logistical consider at ions associa ted wi th

inmate rehabilitation and was not related to medical or

ethical reasons .

B. Experimen tal

Immunity to malaria had been induced in animals af ter

inocul ation of X-irradiated para sites. Inoculation of irrad-

iated erythrocy ti c para sit es of Plasmodium herghei attenuated

the course o f infec t ions , but did not sign i ficantly reduce

the percen tage of patent infections upon challenge . ~~~~~~

Studies by Richards with P. gallinaccum suggested that

sporozoi tes mi ght be more ef fec ti ve as immuniz ing agen ts than

inactivated erythrocytic paras ites. ~

More re cent s tudies wi th A/~1 mice had suggested that 

_ _  _ _ _ _ _ _  _ _ _ _
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a solid immunity could be obtained after injection of X-

irradiated sporozoites of P. berghei.6’7’8 In these in-

vestigations , Nussenzweig et al. had found that :

1) The higher the dose at which sporozoi tes were

— 
irradiated , the smaller the percentage of animals that be-

came infected. The following results were obtained when

5,000 to 10,000 irradiated sporozo ites were injec ted into

susceptible mice : 4 Krads , 59% (20/34) infected; at 6 Krads ,

12% (7/58) infected; at 8 Krads , 1% (1/53) infected; at 10

Krads , 2% (1/64) infected; and at 12.5 , 15 , or 20 Krads ,

none (0/37) infected . Nonirradiated control sporozoites

infected 88% (30/34) of injected mice. The presence of sub-

patent parasitemia in these animals were excluded by consis-

tently negative results upon sub inoculation or af ter

splenectomy .

2) In add i t ion  to a lower i n f ec t ion  ra te  brought  about

by irradiated sporozoites , the animals that did become in-

fec ted had significantly prolonged pre-patent periods. Liver

biopsy specimens suggested tha t  th is  was due to arrest  or

retardation in the development of pre-erythrocytic tissue

schizonts.

3) Af t e r  an i r r a d i a t i o n  dose of 8 or 10 Krads , a s i n g l e

inoculum of 7 .5 x iO~ sporozoi cs p r o t e c t e d  75~ o f 20 sub-

sequent ly  cha l l enged  mice a g a i ns t  a l e t h a l  i n f e c t i o n , where-

as a sin gle inoculum of 5.0 x io~ sp o r o z o i t e s  p r o t e c t e d  o n l y

4 2 %  of 36 an ima l s  (mean of 3 e x p e r im e n t s ) .  On ly  10 or .30

-3—
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control animals failed to succumb to the infection .

4) In comparing the effects of irradiation doses , a

single inoculum of 1 x ~~~ sporozoi tes at 15 Krads failed

to protect any animals.

5) A single immunizing dose of even 7.5 x io~ sporo-

zoites (8-12 Krads) usually produced only partial protection.

A minimum of 4 boos ters (5 x iO~ sporozoites), administered

every 2 weeks were frequently required to produce close to

total protection. In animals which were not protected , a

partial suppressive effect was observed and was characterized

by a prolongation of the pre-patent period , peak paras itemia

and survival time.

During studies with P. cynomolgi in Macaca mulatta ,

Warren and Garnham 9 irr adiated infected mos quitoes wi th 5 
- 

-

to 10 Krads dosages. Ten Krad doses apparently inactivated

all sporozoi tes while lesser doses procuded graded response s

as re flec ted by morphol ogic changes in developing tiss ue

schizon ts in liver biopsies. However , monkeys wh ich rece ived

irradiated sporozo ites showe d “no ” s i g n i f i c a n t  pro tec t ion

after subsequent challenge with non-irradiated sporozoites .10 ’11

II. OBJECTIVE

To determine whe ther immunity to malaria could he

induced in human volunteers after being bitten by irradiated

mosquitoes infected with malaria parasites.

— 4 —
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III. PROCEDURES

In view of the encouraging results obtained with

irradiated sporozoites of P. berghei, investigations were

started to determine whether a similar protec tion could be

obtained with P. vivax or P. falciparum in human volunteers .

Because of ethical and other considera tions , sporozoites

removed from the mosquito host could not be inoculated

directly into any volunteers . Consequently live infected

1~osquitoes were irradiated and allowed to bite non-immune

volunteers to determine whether the released sporozoites

exerted any immunogenic effects. It was realized , of cour se ,

that only a small proportion of sporozoites in the salivary

glands would be released by mosqui toes and that the number of

sporozoites to which these volunteers would be exposed was

considerably less than in the anima l experiments.

Healthy male inmate volunteers of Statevil le

Peniten t iary , Joliet , I l l i nois , between the ages of 21 and

40 years , were sel ected for the st udies. In addition to a

thoroug h h is to ry and phys {cal  e x a m i n a t i o n , vo l un tee r s  had to

pass the following laboratory determinations : urinal ysis ,

including fasting morning specific gravity and microscopic

examination of the sediment; hematocrit; hemoglobin ; WBC ;

serum bilirub in; SGOT and SGPT ; RUN ; serum alk aline phos-

phatase; serum creatinine ; blood group in g; chest X-ray. In

addi t ion, sickle-ce ll positive or glucose-6-phosphat e dehydro-

genase (G6PD) and glu tathione reductase deficient black

— 5 —  
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volunteers were identified and excluded from these studies.

All volunteers were non-immune , i.e., they had not experienced

any previous exposure to malaria.

One- to two-day old mosquitoes (Anopheles stephensi)

at the Stateville insectary were infected by feeding on game-

tocyte “carr iers” in the Malaria Ward . Eighty-four “ca r r i e r”

volun teers participated in these studies and about one-third

of them developed a sufficient number of gametocytes to infect

mosquitoes. After their blood meal , mosqui toes wer e p lac ed in

an incub ator maintained at 20 C and fed on a sucrose solution .

After 6 days , the guts from S mosquitoes in each batch were

examined for oocysts. At 10, 12 , 14, and 16 days , the salivary

glands of S additional mosquitoes were examined for sporozoites.

Mosquitoes from cages that wer e heav ily infec ted (at least 25 %

of mosqui toes wi th more than 1000 sporozo ites per gl and) were

irradiated with 12 ,000 rads between 12 and 18 days after their

blood meal.

I r r ad i a t i on  of mosqui toes  was per formed by Pro f e s so r

A. Chung-Bin , Chief of the Section of Radiation Physics ,

Presby terian-St . Luke ’s Hospital. A Westinghouse 220 KVP

Orthovo l t age  X-ray  machine  was used for  t h i s  purpose .  The

surface of the sample to target d i s t a n c e  was 10 cm. The tube

was operated at 220 KVP and 18 mi llamper es and the quality of

the beam was half mm copper. Dose rate was about  2100

roentgen/mm . The exposure  time was determined by measurement

with a Victorcen R meter prior to the exposure of the sample

-6-
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and , in add ition , a Lithium fluoride disk was used to confirm

the dosage of each sample irradiated. The spa ce containing

the mosquitoes during the irradiation was 1.0 cm in thickness

and 9.4 cm in diameter. 13.0 cm thickness of water was

provided as backscatter material.

After X-irradiation of mosquitoes , with about 12 ,000

rads , mosquitoes were immedia tely transpor ted back from the

hospital to the penitentiary (30-40 minutes drive ) and were

allowed to bi te volunteers who had never been exposed to malaria

for about 20 minutes. After the blood meal , each engor ged

mosqui to wa s dissec ted to determine whe ther it s salivary glands

contained any sporozoites. Control volunteers were bitten by

non-infe cted irradiated mosquitoes. In addition , one or more

volunteers were usually exposed to a small number of non-irrad-

iated infected mosquitoes to verify mosquito infectivity. This

procedure was repea ted on 2 to S di f f e ren t occ as ions  at in-

tervals of 2 or more weeks .

The following baseline and at least twice-weekly

follow-up values were obtained from all volunteers partici-

pating in these studies: hemo g lobin , hema tocri t , WBC ,

d i f f e r e n tial coun t, reticulocyte count , platelet coun t , thrombin

and pro thrombin t imes , f as tin g blo od g lucose , BUN, SCOT , SGPT ,

CPK , serum bi li rubin , urinalysis , micr our i ne , and electro-

card iograms . These observations were continued for 4 weeks

after the last exposure to irradiated mosqu itoes.

About 2 weeks after their last exposure to irradiated

- -  -- . -_—.—--—-- —‘-5--- - --—— .---——-— -- - 



mosqui toes , volunteers were challenged with non-irradiated

in fec ted  mosqui toes  to de te rmine  w h e t h e r  they had developed

any immunity against malaria. Throughout these studies , a

control volunteer was exposed to the same batch of mosquitoes

in order to verify the transmission potential of that parti-

cular batch of A. stephensi mosquitoes , The mosquitoes were

divided into 2 groups and allowed to feed intermittently

on immunized and control volunteers by the interrupted bite

t echnique . Af t e r  comple t ion  of this procedure , they were

dissected to de te rmine  the actual number of mos quitoes that

we re i n f ec t ed .  Blood f i l m  examina t ion  was s t a r t e d  7 days

a f t e r  cha l lenge . Depending on the development  of p a t e n t

pa ra s i t emia  a f t e r  cha l lenge , blood f i l m s  were made da i ly  for

3 weeks , every second day for  the next  2 weeks and every t h i r d

day for  another  4’~ months if i nd i ca t ed .  I f  p a r a s i t e m i a  d id

not develop after challenge in the immunized volunteers they

were recha l l eneged  several  weeks l a t e r  w i t h  e i t h e r  the  same

s t r a in  or a d i f f e r e n t  one.

Vo lunteers  were  g iven rad ica l  c u r a t i v e  t r e a t m e n t

e i t h e r  a f t e r  deve lop ing  a c l i n i c a l  a t t a c k  of m a l a r i a  or a f t e r

comple t ion  of the s tudy  (whe the r  they developed a p a t e n t  in-

fection or not). Volunteers exposed to mosquitoes infected

with P. vivax received the standard chloroquine-prim aquine

t r e a t m e n t .  V o lun tee r s  exposed  to m o s q u i t o e s  i n f e c t e d  w i t h  P.

f a l c i p a r u m  received s ta n d a r d  c h i o r o q u i n e  t r e a t m e n t  i f  t he  s t r a i n

was d r u g - s e n s i t i v e  or am o d i a q u i n e - t e t r a cy c l i n c  t r e a t m e n t  12 f o r

a d r u g - r e s i s t a n t  s t r a i n .

- 8 -
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IV . RESULTS

A. Toxicity Studies

Be fore ini tiation of the efficacy studies 5 volunteers

from the Navy Medical Rese arch Ins titute participated in pre-

liminary studies to assure prison volunteers that the inocu-

lation of irradiated sporozoites had no adverse side-effects

i man . These 5 volunteers  were b i t t en  by several  hundred

i r rad ia ted  mosqui toes  (both in fec ted  and n o n - i n f e c t e d )  once

each week for  a per iod of 6 weeks . Thorough medical  and lab-

ora tory examinations failed to show any evidence of sys temic

side-effects.

B. E f f i c acy  Studies

1. Plasmodium vivax

Studies were initiated wi th the Chesson s train o f

P. v ivax .  The 3 persons who were exposed to infec ted  irra-

diated mosquitoes on 4 occasions at 2 to 4 week i n t e r v a l s

developed acute attacks of malaria after challenge with the

homologous strain. The pre-patent period , development of para-

s i t emia  and c l in ica l  course of i n f e c t i o n  were s i m i l a r  in the

con trol volun teer s and the  vo lun tee r s  who were b i t t e n  by in-

fe cted irradiated mos quitoes.

2.  P l a smod ium f a l c i parum

Fur the r  s t u d i e s  were conduc ted  w i t h  e i t h e r  the

E th iop ian  (Tamenie )  s t r a in  or t h e  V i e t n a m  (Mar! ; :, ) s t r a i n  of

P. f a l ci parum.  Five persons  we re exposed to i n f e c t e d  i r r a d i a t e d

mosqu i toes  on 1 to 4 occas ions  ove r a p e r i o d  of I to 4 mon ths

-9- 
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and three persons were exposed to such mosquitoes on 6-8

occasions over a period of 3 to 9 months .

Volunteers who were immunized 1 to 4 t ime s were

bitten by a total of 200 or fewer irradiated mosquitoes con-

taining sporozoites. Two of the volunteers were treated

• once with chloroquine during the course of immunization after

the developme nt of patent para sitemia following exposure to

irradiated mosquitoes. None of the S volunteers were protected

agains t challenge wi th the homologous strain and the cours e

of infection was similar to that observed in control volun-

teers in every respect.

In contrast to the above f indings, each of the

3 volunteers who was exposed to irradiated sporozoites on 6

or more occasions was protected against malaria. The course

of these volunteers - L.A., D.S., and W .D. are illustrated in

the Figure . They were all immunized with the Ethiopian (Tamerie)

s t ra in  of P. f a l c i p a r u m  and the i m m u n i z i n g  doses were  g iven at

in tervals  of 2 weeks or longer .  D u r i n g  the course of these

s tudies , i m m u n i z a t i o n  and challenge schedules could not he

carr ied  out at w e l l - d e f i n e d  i n t e r v a l s  or w i t h  a cons t an t  number

of i n f e c t e d  m o s q u i t o e s .  In r e l y i n g  on v o l u n t e e r  g a m et o c y t e

carr iers  to i n f e c t  mosqui toes , i t  is v i r t u a l l y  i m p o s s i b l e  to

pred ic t  the course of an i n f e c t i o n , the e x t e n t  to w h i c h  an in-

f e c t i o n  has to he suppressed  by d rugs  to p reven t  the  d e v e l o p m e n t

of dangerous ly  h i g h l eve l s  of p a r a s i t e m i a , the  d u r a t i o n  and

i n t e n s i t y  of the subsequen t  gametocy te  wave and the  i n f e c t i v i t y

- 10-
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of gametocytes to vector mosquitoes.
5 Volunteer L.A. was exposed to irradiated mosqui-

toes on 6 different occasions and the interval between each

exposure was exac tly two weeks . Dissection of blood-fed

mosquitoes over the 12-week period revealed that he had been

bitten by a total of 440 mosquitoes infected with sporozoites.

Two weeks after the last immunizing exposure , the vo lunteer

was challenged with 13 non-irradiated mosquitoes infected

with the same s t ra in  of P. fa lc iparum. He did not become in-

fec ted, whereas the control volunteer developed patent parasi-

temia 12 days later. However, af ter being challenged again

16 weeks after the last immunizing dose wi th 4 5 infec ted

mosquitoes , he developed an infection during the normal pre-

patent period. The results of these preliminary findings

were published in 1974.13

Volunteer D.S. was expo sed to irradiated mos qui-

toes on 8 different occasions and was bitten by a total of

954 i r rad ia ted  mosquitoes con ta in ing  spo rozo i t e s .  The f i r s t

four immuniz ing  exposures we re given at r egula ry  b iweekly  in-

t e rva l s .  Then , there was an i n t e rva l  of about 13 weeks between

the fou r th  and f i f t h  exposures.  A per iod  of s i x  weeks  e lapsed

befo re  the next  exposure , and the last two exposures  were

g iven once more at b i w e e k l y  in t e r vi a s .  The course of i m m u n i -

zation extended over a pe-riod of 33 weeks .  Two weeks a f t e r

the las t immunizing dose , he was b i t t e n  by 14 n o n - i r r a d i a t e d

m o s q u i t o e s  i n f e c t e d  w i t h  the Ethiopian strain. He was

— 11—
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protected and did not develop a patent infection. About 8

weeks after the last immunizing dose , he was rechallenged

by 12 mosquitoes infected with the same strain and , again ,

he was fully protected. On both occasions , the control

volunteers developed patent infect ions wi thin 3 weeks af ter

challenge. The immunized volunteer was not protected after

bein g challenged by 7 mosquitoes infected with the Vietnam

(Marks) strain of P. falciparum 17 weeks after the last

immun ization. He was also not protected against challenge

with the Ethiopian (Tamenie) strain 25 weeks after the last

immunization .

Volunteer W.D. was exposed to irradiated mosqui-

toes 7 different occasions and was bitten at irregular inter-

vals over a period of 40 weeks by a total of 910 irradiated

mosquitoes containing sporozoites. About 8 weeks after the

last immunizing dose , he was challenged wi th 9 mos quitoe s in-

fected wi th the Vie tnam (Mark s) st rain and w as comple tely

protected against infection with this heterologous strain.

Two control volunteers became patent within 11 and 13 days.

The immunized volunteer was challenged again 18 weeks after

hi s last immunizing dose by mosquitoes infe cted wi th the

Ethiopian strain , but developed patent paras itemia 13 days

later.
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V. CONCLUSIONS AND RECOMMENDATIONS

The results of these invest igations in man indicate

that protection against malaria can be obtained by inocu-

lation of irradiated malaria sporozoites. These findings

are supported by the results of other investigations)-4

Under the conditions of our studies , 6 to 8 exposure s wi th

a total of about 500-1000 irradiated mosquitoes were required

before pro tec tion was obtained, Complete protection lasted

for at leas t 8 weeks af ter the las t immunizing exposure ,

but it was no longer evident  16 to 18 weeks l a te r .  The ob-

servation that the pro tec t ion  induced by this immuniza tion

procedure was e f f ec t ive  aga ins t  chal lenge wi th  a s t r a i n  of

P. falciparum from another cont inent  is most encourag ing

and it should s t imula te  f u r t he r  inves t iga t ions  to develop a

malar ia  vaccine conta in ing  a t t enua ted  sporozoi tes .

I t  is recommended that :

(1) Inves t i gat ions be purs ued to ob tain pure human

sporozoi tes , free of mosquito t i s sue  and contaminating

microorganisms , in order to determine whe the r  adminis trat ion

of a s i z eab l e  inoculum of a t t enua ted  sporozo i t es  on 1 or 2

occasions can induce l o n g - t e r m  pro tec t ion  a g a i n s t  m a l a r i a .

(2)  In view of the development of pa ten t  p a r a s i t e m i a

in 2 unprotec ted  persons a f t e r  they were b i t t e n  by mosqui toes

i r r ad i a t ed  w i t h  12 Krads , f u r t h e r s tud i e s  s h o u l d  be c a r r i e d

out w i t h  mosqui toes  i r r a d i a t e d  at  a hi gher dose to ensure

that no sporozoi tes  remain  i n f e c t i v e  a f t e r  i r r a d i a t i o n .

-13-
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(3) Various strains of Plasmodium falciparum and/

or P. vivax be established in non-human primate models to

obtain sporozoites for immuniza tion, antigenic , and sero-

logic studies.

(4) Optimum conditions be determined for gameto-

cyte production in primates to obtain consistently high

levels of infection in mosquitoes , and for the co l lec tion,

separation and storage of human sporozoites.

(5) Pathologica l and toxicolo gical studies be con-

ducted in primates immunized with sporozoite antigens.

(6) The value of pr imates , primarily A. trivirgatus ,

be explored as a mode l for assessing the efficacy of sporo-

zoite antigens .

(7) The spec i f ic ity of sporozo ite ant ibody tes ts ,

e.g. the indirect fluorescent sporozoite inhibition test ,

be inves ti gated for various strains of P. falciparum and P.

vivax.

(8) Demographic and epidemio logic data he co l lec ted

in population group(s) who will eventually participate in

f i e l d  t r i a l s  i n v o l v i n g  sporozoite- specific serologic surveys

and v a c c i n a t i o n  s tud ies .

-14-
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of the study, AU potential volunteers are assured that they will be cured of mala r ia and that in the history of i~n ’
-n ~ Prci~; ~t there have been no long term ill effects from expoture to this il lne ss . It is pointed out , nc-s ’crthe!e - ’:,

ther i t  i~ trot possible to guarantee absolute sa fety in any medical s iur tion . Pot~p i i - t volunteers are also cneoer~ ’:; ti
to visi t the mal aria ward and talk with current partici p ant s if they wish . After  a thoroug h discussion , the men ~~~~~
Want to participate are given the consent foim in whic h the points of the proposed study are writ ten in simp le
homrra age . Alter assurance that they understand the content s , those who with to part icipate sign their names in dm e
p;s -c mca of a witness. -

C’-)nioensat ion —

Many inmates work at assignments for which they are paid and absence from their regular work during part icip . t i c: ;
in the mal a ria program urt ’ .mll y means a loss of r ernuncra t ien . Cois~cquently, the volunteers receiv~cm about $30 a nioath
during their partici pation . It is felt  that this amo ima t is reasonably r elated to compensation for othe r services in th
~~!i5Ofl and is not high as to contribute undu e inducem ent to i-’ .irti c i pat e in the program. Although they forfeit t i e
privile ge of going to the yard for daii-j exercise , the boiedom of inpati ents is reliev ed by the availability of te levisron
and i good selection of current mag cones on the ward . At the conclusion of mh c study, a letter is sent to the W~ud on
st am inq that they have partici pate d in the prog~arn . Each volunt eer , howe ver , understa n ds that his partici pat io n is ;ic
mor e advantageous when his case is considered by the Parole Board than good behavior c!sewhera in the penite n thoy .

Types of study

Onc’e a volunteer has entered the malari a program he may either be hospitalized on the malaria ward as an inpe ti er ~t
c’r lie involved with the program as an outpatient and continue with his usual activities. His ili~ or o u t pat i e nt  sr -r i i s
vari es with the nature of the study. In any case , a volunteer may not be an outp at ie nt  if he has malar ia parar i te s  in
his blood or if he shows any sign s or symptoms of not being in good health.

Over a period of a year between 80 and 120 volunteers partici pate in the program. The n’: ’ihr’r of indivrdu P~
partici pating at any one t ime averages about 25 , approximately half of them being outpat ico ’ .~. ‘t’heit ut ’egt h of
partici pation varies Jrona a few weeks to a few months,

Volunteers may partic ipate itt a number of different ways in the malaria program. They are given a choice of being
involved in , I) Phase I studies to determine the tolerance in man of a new antimelauial drug, 2) Phase II studies to
d car - cr- r in e the antimalarial efficacy of a new drug, 3) studies to determine the value of new regimens of i’~nowit
ant imul ari er l drugs against human malaria , 4) becoming a short-term malari a “carrier ”.

Some in-Jporzant f eatures of the ma laria program 
-

Volunteer s may be infected with either vivax or falci paru m malaria, Only untreated falciparu m malaria may be fata l
an-I this does not usually occur until 10 to 50% of the red cells are infect e d with malaria parasites. In volu atcers
p a” t ic ’ip .rt ing in the malaria program , never more than 1% of the red cells are inf cc~.-d (usually less than 0,5%) and
thi s r&. p~esents a wide margin of safety in these studies. Fu rthe rmore , all stra ins of malaria to which volunteer s m y
b” exposed , must have been proven previ ously to be curabl e by ant imalarial  dru gs av ail able to the s ta f f ;  th is tnchit ’e~
“d rug re:i: ;tant ” strains of malaria such as those resistant to chloroqui ne or to other known antimalarials ,

The design of the study will vary according to its primary purpose. Determination of the therapeutic e~ficacv of a
drug against malaria means that a volunteer will be ad’niued to the malar i a ward upon the appearance of pazasites in
his blood and that he will remai n in the hospital unti l  h is h~ood shows no parasites . He may then be discharged h o r n
the rn ,ilar ia ward , but his blood will be examined daily for at least f~O day s . f t c r  t re atment . The dru g has cff e , -t ed a

cure if no parasites are seen during this follow-tip period as an crut p~r u i c r t . (~i~ the other hand , if paras ites r eap i - -~~

during this time , the patient is immediate ly re ,idmit t ed to the ward and a pp ;cp i i a ’  t rea tment  with a kn ees -n Cu !a ’ ’vc
drug is instituted . A new drug is ini t ial ly given to volunteers who h ave already acquired a marked clc~rc’r of rnmun ;tv
to malaria . Such a drug is given to nonim mun e volunte ers only af ter  its eff e ct  again st par asites in immuac vol un t err s
have been care full y ascertained . The ant imal a r i a l  effect of a new drug is supplemented with well documented effe ct rs -e

antimala ri als if the need should arise , The cl inical conditi on and sif tv of the patient  are always the p iuno
consideration. Determination of the prophylactic (or p v m e c t r v c )  efficacy of ,a drug may not requi t e admission t i  t h- ”
ma 1ar ia ward unless the drug is ineffecti ve and p arasites appear in the peri p heral blood stream during his suh~e.1,ae ,t
observation period of at leist 60 dry . ,afte: f i st dru g , id min i s t r a t ro n . A follow - tip period of 6 month s is neeessrr’:~ ~
the antirelapse value of a dru g i~- tv-in ;; detc~-mi ’ed agai nst infecti eas with viv ix ma la r i a
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A malari a “carrier ” implies that the volunteer “carries ” or has parasites without experiencing any symptoms. Small
- 
‘ amounts of parasitized blood frori such patients can be uscd for in vitro culture studies and for infecting mesquitoc .

Dudhg the first month of the infection , fever and symptoms ate ccr r -tr olle d Ly ‘v-’slication with suppr essive drugs The
average volunteer experiences about 3 febri le episodes during (his time . Each episode lasts 2-3 days and in the
intet-vcning time he is virtually free of symptoms . This low-grade infection , howeve r , enables the volunteer to become
progressively more immune and , at the end of abou t a month , he usually require s no further suppressive treatment for
allev ietion of symptoms. He maintains this low level of parasites (about 0.1 to 0.5% of red cells wi ’~. paras ite ’s) 1- -r a
few weeks. Thereafter , when he becomes eveji more immune to malaria and very few para sites aie present in he
blood stream , he is treated with an appropriate drug regimen to cure him of his infection.

It should be noted that because there are several types of study in which the voltrn t ee -s may partici pa te  by no rnear- s
• - at-c all of the volunteers for the malaria program ,-ctu ally infected with malaria Furthermore , many of those wl~o -i~ e

infected with malaria never develop sy ’sptoxns or fever . All volunteers however , are accepted on an equal b.asi~ an n a
sense of participation with the medical ,-md inmate staff is encourage d .

Patient’ care

Clinical a v J  lsbcratory examinations vary with the type of study. Volunt eers participatin g in there studi os are
followed ~ccordiny to carefully-out l ined protocols. All inpatient voluntc- ei-s are seen l-’y a physic -ian at least once a day.
Nurses observe aad monitor the clinical condition of each patient and the physician en 24-hour duty is pr omptl y
alerted of any change in the patien t ’s condition . Patients are weighed and their blood pressures arc taken at least circe
a day. Pulse and tempe rature are measured several times a day and every 30 minut e s  durin g febr ile episodes. C ir e f u l
attention is paid to their fluid intake and output a i d  any imbalance is promptly corrected . Finger-tip spcci’n~css of
blood from each patient are examined daily for the presence of malari a parasites and repeated more otter, if indi cai rl .
In addition , a complete profile of the blood picture , and liver and l;idncy functions are performed at leas twice a
week.

The medical staff -maintains complete record s on each volunteer. These include an initial history and p~i vsi -al
examination sheet , tull nursing notes , temperature charts , laboratory report sheets, individual drug card ,.. and
physicians ’ daily progress notes. These records are kept on file and can be referred to by authorized persons ,ct short
notwe.

If a particular patient requires special care or facilities beyond the capacity of the Malaria Project , specral personnel or
equipment may be brough t to the Project from Rush-Presbyterian -St . Luke ’s Medical Center or the p ati ent m ay bc
transferred to that Center . The Medical Center is committed to treat any patients for as long as necessary if the
patient ’s illness is a result of his partici pation in a malaria study,

If a medical or surgical condition unrelated to malaria arises during his stay on the malaria floor , the votu n t c -i is
cui~~l of malaria and transferred to the care of the prison physician . He , in turn , may call on consultants to or  the
pati r ’nt or transfe r him to a nearby nonpr ison hospital in Joliet if required.

Ildrninistration of drugs

Inmates may receive medication only after it has been ordered by a doctor. Drugs are given under the supervi ~ion cf
a nurse and the patient is observed swallowing the medication . No drugs are allowed to leave the floor. Supplies of
frequently-used drugs are kept in locked cabinets in the nurses ’ room. Only the civilian registered nurse or the
physicians have access to them. Small quantities of drugs that may poss.hl y be ordere d by the phy scr ian via telephon e
at night are kept in another locked cabinet in the nurses ’ room and can he only dispensed tinder the supervision of
an experienced officer . Larger stocks of drugs or seldom-used drugs are stored in locked cabinets in the storcionn a
Strict supervision is also maintained with regard to needles and syringes and a careful inventory is kept .

Institu tiona l guidelines and monitoring for volunteer studies

Throughout the years of its existence , the Malari.i Project has endeavored to ut ili7c procedures designed to protect t l e
well-being and freedom of choice of prison volunte ers which are equa l if not sup er ior , to those ut i l i ze d in v o luni ceis
who are not confined. The use of wri t ten  and informed con sent and the rig ht  to t ”r m in ate participation of any give!
program were established here long before general concern resulted in such expres .ir’ns as the Declaration of H~l ,. i t ;~ei ,
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!9 6. Nevert heless , because of , 1) rap idl y advancing medical knowlcs~qe and d.scoveries , 2) report s of instanc~~ at
aptu ,rent abuses of the volunteer system (not at th is project) . 3) the dr ima ’ie and tr a rc recognition of po -~~-ie
di ff iei i lr ~es with the use of new drugs , e . g. , thalidomide , a”d , 4) j O - r -c- asi nq ptrl - . i ic awareness of the~c m i t t e r --~, osi r
pr cqrain is under continotis review. Additional safeguards and sur port I rore ft-c Department of Medicin e of ftc
Russ P~ -s~-.yte r ia n.St . huke ’s Medical Cerria r h.we been provid .-d. Tire D a n , Chairm an of the- Dc’parirs. n l. of Medic~ii~r ,
ann ) mem bers and attending physicians ci the Departm ent of I~edi rina hays si.ibsci-itcd fully to this program .

Prot~-rc. ,-~~
s for the evaluation of new drugs in volunteer s at the ~Thla r ia Proj ec t -are submitted to the Comm ittcc on

}!-t rnan l i rws t : aticn at Ru sh .P r esb y ier i rn-St . Lt~r~c ’s Tt,b~!i- ~ .! Cent -r . This com”’~~&.-e vie ws a i d  approves or
dc j r 1’ icv , ’s al l proposed clinic al ,nvt- - ;r r  ‘~t~on at t i e  1- ~a ’ ~ C -nt -r !n :cc orcDn e- w it h  FDA rcciu’atiou s and ~I;‘ J ns~;t u t i ona l  Guide to DHEW Policy cia I r a t e c t i o i )  of I ~r mar. .~uh~-ects 1972. ’’ I ’ :mbers of this co”ru i t i ae  in ,~~:d--
elcr-~~ia ‘n , lawver s , as well as physicians . No Th~nr~-’r who is ir.ve’ -. d in a ‘p ci ‘‘c clini cal ii ’-; . . t i r1,- ti: a f- ar t ic~~rt -s i i
the i -v~rw of that inve strciatlcn . Fur the rmore , al l net’, t l r rrn ~ ~ hni i~ t~ d from th e  Me !ar a I i  -~~ci hav e h: I nr i
appr oval by t he Army Investig ational f l iug Review ~oaid and the  I~t deral Drug J~drnin is t r a t i ot  Fr equent pr~~- -

. 

—le l ior t s  drr r r i r g l’ii~s~ I and II of a drt , q stud y are also suhmit tcd to the Waiter f~eer1 Army I n s t i tu t e  of Retouch &,~l
t : e  Ar-my Inv a st igat ior al  Dru ni Review Bo.ird. This exir-irnq Poard follo;-.’s strict rruidclines a i d  n’ay hal . an
inv c st ja t ion at any stage of it S  developir~ent.

A ser i e s  of workshops will be heki shortly under the aura iccs of the N.atioa. ’l Inst i tu t es of He a lth to develop
quid€ ~ines to stronq th ’n the protection of subjects }rav ng l inr i t ed  clvrl f iee ,l om - -  This a.genc -v cit th~ Dep~ :t rn cn  ‘f
H c e l th , Education and Welfare has alread y i ni t ia ted an eYarn ina t i on c,f j~~- - ~ible methi c t s of conip i - ir sa ’ a n  for 51 i ~~5~t\
v . 0  in f i r e  of all precautions , are harmed by icscar ch E c t : v i t i - s ’’ . Althou gh , ~ r \ C stit13 t iOitS at Sta tevil le have 1 0 :
resulted in any serious or pcrm~.nent a fte r ~ ffe rts , t h eFe is a s’ci -v i-e mote ~o.-: hri:tv of such an occ~nr- r nca .
Ccc -s ’quent t y ,  the outcome of the deliberations at NIL-I will ssnr - a g u i r l a t ine for establishing naet h os~s
corn~ac-r.sa tion in the event it is ne~-ded In this c~ ntcx t , it should l v  recalled th ~t guidelines for ‘ c ’en I ens ti .ur ’ c-f
ar~’ volunte er s regardless of th~ Ic civil s t atus  have not been estab lIs hed .

S t a f f u ~

‘l hr ’ M c l , i ri ,r  Progra’n at St:.teville is one of the outstandin g Mal ari a Centers in the world and , as such , it att :  a t s  a
co mpetent and dedice ted sta ff . They hc 1 - ,l appointments at the Ru sh Pres~-yte ri .tn St. l uke ’s Mu di ca l  Cant or and t v . of
t Ir e ph ysici ans are assigned to the project from the Walter Reed Army Instit ute oi R~~eaic h . The staff include s Dr . l~.
F.. C ,,r . ran , Director of Pha:mn cogenet ics ,and Professor of Mec’ici ne , Dr . K . H . Rre ckrna nn , Chief of Tropical L) is~~as ’
and Associate Profe ssor of Medicine . Dr . H . Fr ischer , Chief of Clinical Hematology and Asrc~iate Prof es-a r of
F - la d ic , ac , Major R. L . Wilban i s , Board certified int er n is t  and Adj unct  in Medici n e , Capt a in G. M . ‘l’r enho i m e , i - a -rd
cer ’ i!r - : l  intern ist and Adj unct in M~dic~ne , Mr . D. L . Allen , admi nis t ra t ive assistant , ari d Mrs . P . A . Wynn, Reghtered
Nuise To addition , of ficial conr ;ulta nts are Dr . R . D. Powell , Professor of Medi cine at the University of Iowa and Di -

J. Bowman , Professor of Pathology and Medicine at the University of Chicago .

No member of the staff is engaged in any investigations for any pharm aceutical company and no one derives a:.v
fi.- iancral remuneration or other benefits from any drug conapany, eithe r directly or indirectl y. Neither is any s- cret
work perform ed at the Project.

Re?inb, lit, ition

7~uch of the technical work a’ the Malaria Project is performed lay 18 qualified ir ’mates who are trained lay the st t f f
of the Project , Through the years many of these technici ans have studied dur i ng th ei r  t r a in ing ,  have oh t - r i n- ’&i 

•certification ir, medical technology and , a fte r release , excellent positions in this fi:-~ ! More recently with the i m p -cs- - i
development of reha b i litation programs in other prison areas incr e r~ed re ccsm it i o n of the Mel da Pr ie r in
rehab i litation has led to active disciissioia s with Mr. Leon Diñg le Dean of the .‘~s-hoci1 of J \ l l ie - l  I-k il th ::~‘ncc: . R u - -li
University,  Rush Presbyt er ian-St . Lukc s Medical Cent”r , to provide even fur ther  t r a inin g and , ac r r ec t r r - : ,  en for i n m at e s
v eiki ng on the Project both directl y with Rush University and in conjunction t”I ’h educ at ion a l  ie1~as~ pie ::! uri s -at
l ewis College . At present , seve ral t echnic ians have pi-ogressed suf f ic ien t ly  to app ly crr r  this program ,and aie Su~-i ’ r r i i n 1
th e i r  resumes to Dean Dingle . Mr. Din ci le , Mr . William Donahue , Di - in of Allied I I r l th  ~crvnccs it C” nt r al  Y~.P’A
College and Mr . Peter Carr a ith ers , Dean of All ied l -t calt h Sciences at Ma lco lm X Col lage , recentl y visited t h~ Proj ect to
discuss programs with the technicians per rona lly.

Nationa l and International reputati on ct Mala ria Frc~ect

Various committee s and scientific groups of the Wodd Health Organizat ion have stated repeat edly t h a t  the t- . l u c  nt
studies at human malaria research c e n t e r s  Cannot he overemp has ized ,aocl th a t  such c-entc: s he civen ever-
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erL~e’ur-a~~! aent and ,~ssn;tan ce . In 1967 , Dr . L. J. ~ruce-Ch”.- , ’,t , a t . - ~~~~~~~ !~, r - u - ~~ ma nn a r id ,  . r c  an I 1) i ’ aa t ’  : c

i c e  J ,cr ’.—i~ School of Tre1’~ - .~ Mpdici~~ and Hygien e ( fom -~- y , l ) t : ~ et a of I!: ’ i.~ !. ‘ ria Divi -aoni ~ t ~~,‘ ‘ ‘~‘, r i h !  i t  P h
Rij .mn m ; ~~~~ Geneva) wrote the following in kmanca , 155. 1i~17 .

I should like to Stress how much medical science , and t h u s  d’~’ m i n i  se. : my as .n sahi h.. - bcnc ’r’e Ii a r t
investigat ion carried Out on volunteers , deliberate l y ifl 1 C.c n d  w i th  m d  ~aia v. t ’ tt ~,roa of . ‘ . , . - s a : i - q  i i i . , v.t tm ec i f

various new drugs.

‘‘ Fr ’ t of ,d~ it must be stat ed that no ,at i -n ed , w t ’cr t a r  CY :- ~~~~~ of c ’s end mi t: ’  -.‘~,eou ’d l~ i r : t - - - t - ~ 1 ‘ dr ! ac: ‘a
m ,r ta  ia !s~m , a : ics Viu mnior , expe rim ent -i l  ntode~s e~ ft r dc  -e’d r c J ~n t ’  c’a i’~~fmd .~,. ft ’s N t r o m n t v  s- - r ’ -c ~ ’
put ’~ i t r r i l y val uable ai ir .5a~:.i-1als . ‘The m ’’’oiar ve . r-t s fu . -- t o’i c f  li a i r -  ~~- i the j u t : ’ .- .t ! C a  a ’ .i t r ~ c- -nt c_ f I - a ’ , er
~i. -n u’-iia ca n be done cr!- , on man , . For a nnr r i l - - .’r of ‘‘car : s t u d - - - - of a n~ ‘s~ ! -  dr eg - wore h - ~r ~c- n  cc- : 5 s  C 4

I c ’- ni ‘i-a t of ca-cs of i i~~ n .m seen in hoapttel s. Tnt - a ’ ot ’. -’ - m - v , r v r , s ’-, - c’s m , s e f r , a m  t h n  v a r r a l ”  iSV — -f d’i~ c . m ra l

— 
it ’spa: . - c ’ to natural ~o a cia i’rP’ctiroa .~ l imite d t heir ~- : i cn t i f r a  value -a ..! mar ia - h  i l i f  a i r y  has becri C~~:u: : m - - n ~ - -d  I ::
r n m i a’pm ~~ :t t ic r .  of data from di~fv rent countI ies.

“In 1942A3 when the acute shortage of qui ni ne showed the vital n- -cd to dc-valo p n . -i ~‘n t h e t ie  dr ug s , a n- oaf  O r
expC mn i . m:L t st udies were , air - i d cut  on h u m a n  volunt -~:. in P a t O m  .ccj tn — U n m t - d P- ’a :es. The n~ost f r i  - ‘ . - f
th~~ ec~ : ’iments  were thc -s: i. ’, Farr!cv no I \mr ~ !r , r~- o  on - ,~- r c ’ x m m . t . , - i t ~P i  vo l- a c - o r e  I - i t ’ mac ic i r - .o:
with rr ‘ ‘-i a . This v:oni, Was t :d:en ‘ip in the Ur t i t ec i  St t t — ’~ i s ’ i n c - ’ t a n  -ii I - “a i t i . m ,~~5i n e ~~ ar ch ‘rn : t h a t  . 0 :
i~i 1~ ’’ ’~_ ~m -al ra s’ ~l c-oriti:’::ng. C) :’. a : ’ ’ m - . t - ’ t  up at t ] : r  F eder al  !‘c anci ‘ r — r v  ,,i /~, 1 1  : 1:, , rh :  O ’i c- r iii th~ J~’ - ’mc . - , f m . r~-
Pc ’ m ’ mt e:mt..av n v - s  Ch -:- ~y a .  ‘rho - . r .r ’aal C :~~’t 1V3 of i’ . th 

~~ 
- cc - V.e ’: 0 assess h valu e o~ p ’ora :  r ag d r i e r - :  t o :

pr eventi on of rac r ’ -’ .. -ea ,-: - .r :cisnad a a-a r ea d for the ei ’r:tcal a ad ra , l:~ II c r i m e  of ,- a :ia t rd  I i n f t c , n ’a o  Those - h .
a c - p a - i ’ - 1 ~~ Onl y with the ru tes rjn: ’m ’r r - : n q  the ac~ opS z a : c  of r h o  a - circ a of vc; - a tecrs in t~- a:” lv, e’ 0 arc . ’ ; ta ’ ’ ’
hu t  a l an ,  a ,~h the r ’.mas ’ the medical and eth ical p: :- tc:raca -:r~- ad t re r  .° to , can b, ’,tr tcsta : ::-: - :— r ’  to  t b ’  f a c t  a :~
he.thh , the  drgr ity, ar 1d the f reedom of cimcac e of t a r -se s i r !  ~‘ate ,tre p r a i c c t a ’d.

“Th ’  World Health Orga n~~ati on expressed its appreciation of t h ese : t r r i l i c : s  in term s that  are not of ’a-n u -ed i n a d
scientific repor is : At the pre sent time , hum an malaria rccoarjr centers r’ni ’— !oyiirn n’: ::lniune volunteers cx ’ : : t  oul\ - fl

the U .S.A . The am ount and q uality of scientific data obtair .ccl in these centers on ih a r c !mn r ac t ca -a: i cs ‘~ dcug n ’ - 

strains of malaria parasites and on their response to thugs ira in’~a’-o -tdc , aia d medical sHone” car es .‘r i r n - i ” - c  ct - - - ‘ - i

g r a t i t u d e  tc ’ the adm m’histraitors of these ins titu ti ons , to the rc~cir c r rs’cr~ “n.e con c—-r aa ’ d , and above all to ti re cc. ‘r . :jc
ana l devotion of the vohmtr ’c-rs .”

Marr y or i er noted visitors to the Project of national and i n t ~~na.a i mc ’n , d t e r ui t a~icin hav e been impre ss-a d w i t h  th e s , .fe t
clinic al care and ethical considerations at the St ot , -a’i lk -  Project and lr.tt a c- held it tip as a model for others to fn~I - v. -

S
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1 / t )~,, West Congress Parkway , Ch i ca’,,,o, lii no is 60612
APPENDIX B

COM MITT EE ON HUMAN INVE ST IGAT IO N
NOTICE OF APPROVAL FOR L X P [ R I f l L N T A U I O N  I N V O L V I N G  HU M AN b E IN G S

PRINC IPAL INVESTIGATOR Karl H. Rieckmann. M .D. and Paul E. Carson, £‘LD

TITLE OF PROJECT Immunoloqy of Malaria

SOURCE OF FUNDS Office of Nava l Research -

The above application for approval of clinical investigations involving human beings
has been reviewed by the  Committee on Human Investi gation , It is approved as approprtate
and ethical with regard to:

1. Your guaranteed protection of the rights and welfare of the human
beings involved. - -

2. An appropriate method for obtaining informed consent of the participants ,
and

3. Potential risks and medical benefits.

In the details of separate protocols , t he investig ator has the  individual responsibility
to secure the above rights and consent , to use procedures that a] low minimum risk , and
by his conduct to adhere to and s usta in:

1. “Tht~ Recontme ndat ions Guiding Physic ians in Clinica l Research ,” known as
TUE DECLA RATI ON OF HELSI NKI , a d ep t  e’d by the Wor ld Health Organizat ion
within the Proceedings of the XV 1 I I  Hot- id N~’dica1 Assoc ia t i on , and

2. “The Recom mendations for [xper it i:antat ion on Norm al V o l u n t e ers ” in
accordance with the guidelines adopted by the Contm ittei ’ on Human
Invest -gat ion , Rush —P resbyter i a n—St.  Luke ’ s 1-Htdi ca l Centcr , li-bruory 1 ,
1972. ”

APPRO VAL IS GRIaNT[P - rON ON[ YEA R . Projects extending beyond one year tints t be i c ~ uhci i t t  ~‘dannual l~~ f~i the ap prova l  O~ thc: Cotitmir i tt m ’e cm Hun’ari I ovest i  c ; a t i  on. Any ant- i ci pa a - I
cha nqes ( i n pr otocol du~ ing the cour~c of thc project ncist receive the pr ior a p ; r rov al  of
the Com!~i tteo/on U’u m a n  ~ nvc’~; to i ,~ .t t  ion. - - -
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R.~~h }I—PRESBYTERIAN -ST. L U K E ’ S  M E D I C A L  CEN T I :R

Committee on Human Inves t i ga t i on

- APPLICATiON FOR REVIEW AND APPROVAL

- PRINCIPAL INVESTIGATOR : Kar l  H . R ie ckm a n n , M . D.

ASSOCIATE INVESTI GATOR: Paul E . C a r s o n , M . D.

DEPARTMENT:  Depa rtmen t  of M e d ic i n e  - S e c t s n r ,  of P h a rm a c o gen e t i cs

TITLE OF PROJECT:  Immunology of M a l a r i a

SOURCE OF FUNDS: Off ice  of Nava l R e s e a rch  - Nava l Medica l  Ins ti tute

PROJECT PERIOD: Jul y 1. 1 973 t h r o u g h June ~O , 1 974

1. The p r o c e d u r e s  and p r a c ti ce s  fo r  this  p r oj e c t  a r e  e s s e n t i a l ly the same as those  a l r e a dy
approved  f o r  the p r o j e c t  t i t led “C h em ot h er r r r-’v of M a l a r i a ’ a copy of which is a t t ac h -d.
The pa t i en t s  in v o l v e d  i r a  thi s stud\ -  a r~ n i a le i r a m a i t e  v o u s a n ~ n a e r s  at I l l i no i s  S t a te
P e n a t c a a t i a r y  • ~, i a t e v i t 1 c , Jo l i et , I l l i n o i s .  The S t a t e v i l i c  P r o j e c t  occup ies the 3rd
f loor  of the p i - i s o n  h o sp i t ; r i  w i th  all  f a c i l i t i e s , i. e. , ward , l a h o r a t ot - i e s , and o f f i ce s
conta ined  w i th in  t h a s  i u u t c a r , t t ~ rd space .  The p rocedure  for v o lu n t e e r i n g  is as f o l l ow s :
Inmates  send a r cqu~~st to our  ph y s i c i a n s  a s k i n g  to bc a v o l u n te e r  on the  P r o j e c t.
Each  we-~e t h e  l i s t  of t h c~~e p e t e nt ~ a~1 v(~lu n t t a a - r s  is Sent  to t h e  p r i s o n  a d m i n i s t r a t i o n
for  a p p r o v a l  o t t  th ,s basis of the-jr past recon-(i , co n d uct , ari d l e n a ~th  ef t ime  r i -m a i m  ng
in t h e i r  S Cf l t t ’ l r i  e 1 - ef o r - s i _ r u n g  t o  the  Parole  Board .  C u r r e n tl y,  a l so , the a g e  r a nge
p e r m i t t ed  for volunteerinc fr~r n i a l a  n a , p a r t i c ul a r l y f al c i pa t-um m a in  n a , is  20 to
-~~~~ a~~i , for  t c - > n c i t \ ’  or  a t - t : t h - i h : s , - , a a r ’~ a . 2 1 t o  ~‘

‘ . T n ’ i a a t e ~ who a n -  ap :) r o \ -e - - :  by
the adrrnnist r~~t son rec4 - i\ a c- cm oh r ’ t e  phy s i c a l  exam i n a t i o n  b y one of our  p h~ s i c  H ns ,
ex t cn s i~- - e lah ~- n - a t o r y  s t e d i - s , and a ches t  x - r ay .  if a l l  of t h e s e  e x a m i n a t i o n s  a I r -
w i t h i n  n o rma l  l i m it s , the \ a - l u n a t r - c r s  a r c  then  ca l l e d  to the hosp it al  f o r  a p e r s o n a l

a i n t e r v i e w  b y a ph y s i c i a n  on ou t- s t a f f .

i ) u r i n g  the in te  rv i  ~aw he  r ’ a r m -  r i  1 purpose of the p r O l e a  t i s  e n-a p l ri i f led to  t h e  s o lu n t  cc a
a n d  t h en  the n at a : - i ’ i _ f the nan t , ( il,s r s t n d v  in \\-ial ch the volunt ’er is i! l  be in \ - o l \ - e r i .
Each study niav or may  not i i i -  I ‘1 a -c b e in g  i n f  c i  cci wi th  n s a l a a  n a  : au - v H yen  a - t u d v  m ay
invo lve  onl y a stud y ot d r i r a  t o n - s i c i t y  a n d/ o r  m e t a b o l i c  - I f e c t s  a s so c i a te d  wi th  th o
a d m i n i s tr at i o n  or  a H a ’-  n (1 r n i r z  . If I oH - - t io t s w i th  f iat  a ri  a is a p a r t  of t h e  pa r t j c u l , m
stud y ,  the v o l n a i t  ce r  is t o l d  ! a , t  t h i s  d i s c i  a r e  c an  ne i ser i o u s  a ni d p o t en t i a l l y l i - t h a i
i l l n e s s  and tha t  poss ib l e  corn p it  c at  l u - i  ‘- n a - i  y o c c u r .  E a c h  v o l un t e e r  a t  th is  j n t ( ’  r~’iesv
i s  e n c o u r a ge d  to ask  q a l -  I i  ~l i r 5  , .i r u t  i t  i n (Si-u pha s ized  to e a ch  v o lu n te e r  t h a t  w h i l e
pa rti c i p a t i  nr  he a i r s y  a to I ‘~~~ Cu r e d  at  a ny  t ir n (-  an d  t i  he  r e l e a s e d  f r o m  th e
iisc p it .-tl ~~~ s~~’’ ni ,‘s n , , - c i r a i k -  possi !’h ’ . 1 , - i s  a l s o  to ld  t h a t  t he  p a \ s t i _ i r o n ;  on t h e  

-- - - -~~~~- - - — - - - —



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- Pr o 1- - e t  r e s e rv e  the  r i t i . t  • at  t he i r  own d i s c  r et ion , to c u r e  a n y  v o l u n t e e r  wi th  i n a l a  r j a
wh -t h . - r  or n ut  the  pa ft i cula r study is comp le ted .  At the end  of the i n t e r v i e w  the
pi \  s i c l a r  n c t c s  on the c h ar t  in w r i t i n g  tha t  the  i n t e r v i e w  has been he ld , and tha t  t h e
volcait -c r has unde r s tood  the  I r a n ’ a-r i a l  d i s c u s s  cd . Subsequen t  to this  i n t e r v i e w , the
v o l u n t e e r  i s  aslo ’cl to s i g n  a i - o a u r ~t e er  a u r c c n a e r . t  like that which is b e i n g  used  f o r
the Uh c ri n u lh c  n~~ py of M a l a r i a  P r o jec t  in  which i n f o rmed  c on s e n t  and  the date  invo lved .
etc .  , a n - i  ata dicatc-d. A s -vx u p le copy 0 1 the form c u r r en t l y be ing  used fo r  the  A rmy
is o u t c l a s s e d .  I b i s  foc i _ i ’. u-c ry  be f u r t h e r  r ( - a !sed  d u ri n g  the c o u r s e  of th(- y ea r  in
which ev e n t  a s u bst i t u t e  of th i s  f o im  w a t t  he submit ted.  C u r r e n t ly two i n s te a d  of
one w i t n es s  s ign th e s o  fo r i a t s  and it is to be no ted  that  the v o l u n t e e r  is a s h ;  ,sd to
read  the fo t - r i a  and a g a i n  to ask  q u e s t i o n s .  If it is not c l ea r  t h a t  the v o l u n te e r  u n d e r -
s tands  what  he is s i g n i ng ,  he is not al 1 owed to vo lun t ee r .

If , d u r i n g the pe r iod  of st i nd \ ’ , a v o l r i n r t r -  ‘- c — a t t r a c t s  a comp l i c a t i n g  i l ln e s s  o t h e r
than  c e l a t e d  to io a l s  Ha o r  to t i r e  a n t u  i~ an a r i n i  d r u g s  used , e. g. , app end ic i t i s  r e —
qui r i n g  an a pp e n d e c t o my ,  un ar. required to ini’ nite cure  of the m a l a r i a  and t r a n s f e r
the pa t ic-nt to t t ; c r  

~‘‘ son hr  - c p U ci t o r  d r - P  ‘ n i l  i v e  c a r e  b y th e  p r i s o n  phy s i c i an  or
a n o t h e r  ph y si c  t a r n  as  d i r e c t  cci by the W a r den  an d  the  prison n , t u v n :  i ian .  If a com p li ca t i on
should  occur  iur n the c~ si-se of an y  -g i ven t a r d y which is r e l a t e d  to the  stud y ~ n d/ o r
to e . g. , m a l a r i a , or  s econd a1-\ - to a (t r ig ( -11 cc ’  which  m i t n j a t  r e q u ir e  sn - t~-n s t ve cai- e
beyond t h a t  a- -.- : i i a a h i e  st i t - o or i so n  hn sp P:s l , t r n n r s t c t -  to flas - R u sh - - } ’ r e n r b y l c r i a n -
St . L ub e ’ s M e d a c a l  C e n - t  - r .  c .  g .  , f o r  t a t o  i s i s - c  c a n - c a  n an v ‘e r e q u i  r e d .  Such a t r a n s fe r
iS now & -  L~O ii a-: Wa an t ic  ‘-e rci :~~t t i  cc of t ha - - V s  rd1  a who m ay  g r a n t  p e r m n u s  s ion fo i-
thi s on mi t ch  cr1 advice  an d  at h is  d i s c i -e t io n .

3. E x c ept  t I tat  each  v o l u r c i e c  r a s  r~i v e u a  a comp lete m e d  t r a i l  exam a n a t i o n  i i n c l u d i n g  h i s  to  ry,
1’h v~~i j l  and I a l a , , n - a t n r r - v c r ’H i -s a - I i a C l a  a i j :~hr  a a t - i a c~~ty]~ tj o f l  r , m- < - v ou i s l s -  ufl t n ( l \ fl
to i r o n , t h er e  i s  I I . ’ i t r i t i r l  po t - a ; t i a l  c h i r i g n o i t i r  a n d/ o r  t h e  n a t o - l i l a c  b e n e f i t  t o  l i i ,
v o l u n t e e r  i n s o fa r as l i a i s e  sta ’t cs ci ‘a ’ - a l ar i a  t t i ~e -  -onc c c -n c - d . In f ac t . - c v c - r y  c f t i n t
is made - , as i n adj rrc t ;- d ahoa- ,:, to nit h - - C a r t  : a f l  t h a t  each v o l u n t eer  i s  h i - i h i h y p - o r

- - t in  - initia l I c a n  ~~f ‘ i _ t v ~ta”c a stud y. Sr:cce~ s fai l si asciy i i i  on: ;  a i i a  dep ’- ’ r~ - - so l i a v i n ~
~ s:i n l a l 1 c  noin - - i : - i - s I r u r r r  \ — o I r i t l t C  c - r n :  and  is ui _ r e i _ r a i s o n  se- lay c c n n t , r ;n ~or S t l : d f l  s of
lacnnu i an m ali i- n a cr r l oc ;u t cd i n n  n o n — m a i a r ~ ous a r e as .

l ) u l - i r r i ~ h is  t e ~ , u r r - - - as a v ; S r t n t e : e u  on the  p a  j r - r i , l } a C  v o l u n te er  m a y  bc r e q u u i r e d  to
c l iv  ‘v u t ’t~~’a t i n  f a c i l i t i e s  o f  ‘he n a t a l - i  ri - i p r u l e i n t  t larae;alnnin l fl a r - a  hid ‘f natir ay or ,
d e p e a - d n n a g  on I i : - - ti - i t et r e of ti: , ~iu I-c l i t .  \- n s l i t n ’ e e n -  mac v to a 1 I a - v~-e d i c  ~ 

I i - t i c i t , i t ~~
as ala  : r n -b u la l - ’ - y p at i c : r

4. T he s c i e - : ’ i t i c  a n a l  ~r e d i c i l  benefit s of th i s  ~ t u d v  in gi n - - r:i t au -c a s  i n d i c a t e d  i r a  t in -
a~, n a l i c u t r c ’ n a  t o n  C h c - r n u t } o - r a n , i f  ~A a l a r : c . T i n -  - p ee  i f i c S C  s5~~- of th is p n c ~ J i- c t j ’:

r~~t _ r t e d  t o  l i i , I i : n i i n r a n n a h  ~-ç ~ 
-i— a n t i  n a  -~a-a th l hne  s- c a r t -  t n c ~~n a :  d t r - - :t -d 1-i ci , t i  i - n a a a : ; r i ~

i t  I ~:d cj Ii ’ a t n a i n s i  : ; n r u - ,soi t , - : ;  ( i t : ’  f o a n n a  of i i i . -  m a l a r i a l  p . u i ~;t : - a i i ~ - ~ i r a n - r d  f r i - n
t h l i s - a r y  it lan d s i t  t n f t - c . - i n ’ s r - q r a i t r - s )  c , n a  l i i -  - 1 ,  c , - h o i s , - d .  I f  in  ~a n -  i _ t r u d j ,  n-a

a s - a _ c m ’ - t i e n s i n s i  t h e  sn r o o o : i n - : ;  c c - ’n l d  - n r c - a s - c ”  , u - c 1 i - ~- -  then lane i n - r i - l i t  “: ‘ r l n ~
‘ ii t l ~~ - i n - s s i l i l u ’ y c i  ii -i a u u t n n n u i z i i - g  h i nb I -  p c n p i u l a t i u ’ i s  a t - a r : - , :

__________________________ 
—~~~- -
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5. The i n i t i a l  ph a se  of th is  s tud y invo lves  i r r a d i a t i n g  rnosquitos i n f e c t e d  ivith m a l a r i a
and have deve loped  sporozoi tcs  with 12 , 000 to  15 . 000 rads .  Th is  level  of r a d i a t i o n
i n a c t i ’ - a t .  - 5-sa- k i l ls  the  ai~~c i rozo it e s  but  not the  mosqu i tos  and it is hoped tha t  when
t h e s e  tuosqut tos  li~ t(’ th~ v o l u n t e e r s  the “o lu n te er  will  d~-velop i r n a n a r ~r i t y  aga ins t
sp orozo~tc s .  E x t e n s iv e  animal work  u s i n g  this  t echnique  has l ) c L f l  done in  at l e a s t
t h r e e  l a b o r a t o r ie s  s-e ’ithout ill e f f ec t  to the a nimal. N e v e r t h e l e s s, to d e t e r m i n e  tha t
this would he s a f e  f a i r  h u r mn an be ings  f ive invcs t iga toi - s f rom the N a v a l  M e d i c al
R e s e a r c h  unde rwen t  this t ro tocol  before  its approva l  for  use  at the Sta tevi l le
Pro jec t .  They ivere b i t t e n  once a week  for  five week s wi thout  il l  ef f e c t .  The
i n v e s t i ga t or s  f reon  ftc N~ al Medica l  R e s e a r c h  ~ns it u t c  d u r in g  the coming  -s-c-ar

P~~OPOSC to obtain permission from the Food and  Drug A d m i n i s t r a t i o n  to use
spo rozo i tes  a f t e r  t ta e i  r r enaoval  frona mosqu i tos  in o r d e r  to in ject  them i n t r a v e n o u s ly.
if thi s Food and I) r -u g Ac t na i n i s t r a t i on  approval  is  obtained be fo re  the  end of this
pro j e c t  p er i o d  we sv~ ll i_t ot f y the c omn ai t t c t e .

w~ ~~1~- ’__-
l5 uj n c i o a i  J f l ’ C - S t : n ’ i t ’ ) n  ~~ r a 1 n:, et n e i l l  - c c i  m a n n a
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___________  _____________________, having attained my twenty-first
- 

- 

- 
. (21st) birthday, and otherwise having full capacity to consent, do hereby volunteer
to par ticipate in a medical investigation entitled: Immunization Against P. falciparu m
Malaria under the direction of

The impUcation of my voluntary participation in thi s medical investigation,
its nature, duration and purpose, the methods and means by which it is to be conducted,
and the inconvenience and haz ards which may be expected have been thoroughly ex-
plained to me by . . These implications are set fo r th in
the statement below this agreement. I have been given an opportuni ty to ask questions
concerning this medical investigation, and any such questions have been answered to
my full and complete satisfaction.

I understand that this medical investigation and/or my participation in it may
be ternunated at any time at the direction of the attending physicians . I understand
that I may at any time during the course of this medical investigation revoke my con-
sent, and withdraw from participation freely and without prejudice. I understand

— - - 
- that in the event of my withdrawal or termin a tion the attending physicians may find it

- - necessary for me to undergo further medical examination or treatment if, in the
opinion of the attending physicians, such examinations or treatment are necessary
for my health or well being .

- 
- 

- 
. - (Signature) (Date)

- - 
- I was present during the explanation referred to above, as well as the

Volunteer ’s opportunity for questions, and hereby witness his signature.

(Witness ’ Signature) (Date)
- The program in which you are par ticipating itas been set up by competent

investigators to develop a malaria vaccine and is sponsored by the U. S. Government.
Although there is little malaria in this country, it is a very important di~ ease over-
seas and at least 109 rruflion people in different  parts of the world are sick with
malaria eac h ca”.

in this me— ~ical investigation you will be bitten a number of times by a few
hundred mnos-ci it oes .  chese  mosquitoes were  put under an x-ray machine for a
few minutes in Ot i e r  to kill tho  malaria parasi tes.  When these mosquitoes bite
you, they will release some of these malaria parasites into your body. Because
the pa ra -~i t rs  were killed befo rehand , you should not com e down wi th mala ria .
M a r y  stiidcec like this in animals and in volunteers have shown that this procedure
ts safe and that it w~1l nu~ cau se you any harm.

After you have- been bit ten a nurnh -r of times by such mosqui toes, you will
be bitten ar. one or more occasions ~~~~ 10 to 20 infected mosquitoes which have not
been x-ra ’-ed . W’~ h our thra t the previous imm u niz a t i o n  wit h  x - rayed  mIi sqult o .as
v— i ll protect  :~nu agair. c- t n a lacra t  and ‘J’at you will cot develop malari a after bein g
bi tten by the infected mos -r iutoes .

If you are pro t outed against t r iPar ia , you wil] not become sick.
If von are not pr c)t ’~;’tect a t ain: ; t m a l a r i a , you will i t et  chilir a , feve r , he ad -

ache and probably be siok to your r t o m ach  Ori~~ to three w i - n - k s  a f t e r  b e i n g  bi t ten by
infected mo.-t qu i to~ er p’~u be en - ri_a c sick “.n th r n a l .u r i a  you will be given drug ;
which  wtj l cur ~ you n a n - cm a n en t h ;  i - f  malai  a ; t .

M n  .irn a irs las ’ at  serious di ~o’a -;.-s and c -in PV e - i’ - a -  l a n ~t e r  l ife . I l owi-c  ~
-

un der  th e  Cr n d i t : o r l 1 of thea~~e ms~d i :  inves t ;  i t n i t t i a n c . n - . s- n t in ;  l i t t i ’ -  c h a r s  -c t h a t  you

~.acU r~uffer any p’ re- nerat xli c’ffecf n an at  resul t of y our  par t icipat ion .

- -~~-~~~~~~~ -~~~~~~~ ~~~~~~~~ 
- - - —
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