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Objectives: 1. To search for a specific coMlement fixing antigen.

(Investigations completed March 1953)

29 To study mode of growth and multiplication and

other biologic characteristics of this group of

agents. (Major part of investigations completed

prior to July 1953)
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3. To study the effect of therapeutic agents (antibiotics)

on these viruses and on the diseases caused by them.

Abstract of Results:

A. Work CoMeted and Previousl aeported:

This work has been reported through the medium of oemi-annual,

quarterly ard special reports, and publications. The following is

a list of publications from 1949 to 1954:

Differences in the hemagglutinating and antigenic properties of
strains of influenza virus isolated from one outbreak. M. M.
Sigel. J. Inimol., 62, 81, 1949.

The virus diagnostic research laboratory. Considerations of its
importance in maintaining community health based on two years'
actual operation. M. M. Sigel, W. Henle ard T. F. McNair Scott,
Penna. Med. J., 2, 372, 1949.

Q fever: Report of a case in Pennsylvania. 0. H. Janten,
A Bondi and M. M. Sigel. Annals of Int. Med., 30, 180, 1949.

Immunologic response of hamsters to influenza virus strains.
M. M. Sigel, E. G. Allen, D. J. Williams and A. J. Girardi.
Proc. Soc. Exp. Biol. and Med., 72, 507, 1949.

The recurrence of influenza A prime in a boarding school after
two years. .M. Sigel, A. W. Kitts, A. B. Light and W. Henle,
J. of Immunol., 64, 33, 1950.

Q fever in a wool and hair processing plant. M. M. Sigel,
T. F. McNair Scott, We Henle and o. H. Janten. Am. J. Pub.
Health, 410Y 524: 19500

The role of the virologist in the diagnosis of acute infectious
diseases. M. H. Sigel, Med. Clinics of North America. 34,
1605, 1950.

Aureacu in therapy in lymphogranulomsa venereum. A. Fletcher,
M. M. Sigel and H. A. Zintel. Archives of surgery, 62, 239,
1951.
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Studies on the psittacosi-lymphogranulma group. I. The pattern
of multiplication of meningopneumcnitis virus in the allantois of
the chick embryo. M. M. Sigel, A. J. Girardi and E. G. Allen.J. Ex. Med., 09, 401s 1951.

Preservation of viruses of the pittacoi-lymphogranuloma venereum
group and herpes simplex under various conditions of storage.
E. 0. Allen, B. Kaneda, A. J. Girardi, T. F. McNair Scott and
M. M. Sigel. J. Bact., 63, 369, 1952.

Factors influencing the neutralization of lymphocytic chorio-
meningitis virus. R. Polikoff and M. M. Sigel. Bact.
Proceedings, 1952.

Studies on the psittacosis-lymphogranuloma group. II. A non-
infectious phase in virus development following adsorption to
host tissue. A. J. Girardi, E. G. Allen and M. M. Sigel. J.
Exp. Med, 96, 233, 1952.

Coxsackie viruses and human disease. Advances in Medicine and
Surgery from the Graduate School of Medicine of University of
Pennsylvania. M. m. Sigel, W. B. Saunders Company. P. 372,
1952.

Influence of age on susceptibility to virus infections. M. M.
Sigel., Anual Review of-Microbiology., 6, 247, 1952.

Studies on the psittacosis-lymphogranuloma group. II. The
effect of aureoycin on the propagation of virus in the chick
embryo. E. G. Allen, A. J. Girardi, 1. M. Sigel, and M. Klein.
J. Exp. Med., 97, 783, 1953.

The mounting incidence of psittacosis. M. M. Sigel, L. S. Cole, and
O.Hunter, am. J. of Pub. Health. 43, 3lJ8, 1953.

Studies on the psittacosip-lymphogranuloma group. IV. Demonstra-
tion of specific CF antibodies following absorption of serum.
R. Pollikoff and m. m. Sigel. J. of Imunol., 71, 436, 1953.

The reduction of group reactivity of the complement fixing
antigen of meningopneumonitis virus by potassium periodate.
M. M. Sigel and R. Pollikoff. Proc. Soc. Exp. Biol. and Med.,
8s, 517, 1953.

Distribution and persistence of aureomycin in the chick embryo.
E. G. Allen, A. J. irardi, M. M. Sigel, and N. Klein. Proc. Soc.
Exp. Biol. and ed., 82, 542 - 1953.



Diagnostic advances at virus laboratory. M. M. Sigel. Research
Reviews. July 1949.

The mode of multiplication of meningopneumonitis virus. M. M. Sigel,
A. J. Girardi, and E. G. Allen. (Paper given at VI International
Congress of Mcrobiology, Rome, Italy - September 1953)

Recent advances in the differential diagnosis and treatment of
infections with viruses of the psittacosia-lymphogranulcma
venereum group. M. m. Sigel (Paper read before the 5th Inter-
national Congress of Tropical Medicine and Malaria, Istanbul,
Turke, 19T3)

Papers dealing with influenza and Q fever relate to a previous ONR

contract.

B. Work Completed But Not Yet Reported:

I. Jamaica, British West Indies

(1) The effect of antibiotic theraPY on LOV (two-year follow-up)

The appendix to this report gives a breakdown and a scoring

procedure for the comparison of the effects of several therapeutic

agents. It is fully realized that the results and the scores may be

open to question and should, therefore, be qualified. The following

factors and circumstances may have played an important role in deter-

mining the final analysis. (1) The patients varied as regards their

integrity and intelligence. This factor would influence their

regularity and adherence to treatment schedules as well as visits to

the clinic for foflow-ups. (2) Because of the high prevalence of

the disease it is quite possible that during the period of two years,

several infections with LOV may have taken place in a given patient,
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thus accounting for persistence or elevation of antibodies over a period

of time. We attempted to control this factor by differentiating between

serologic patterns consisting of "titer increase with previous decrease"

(this presumably signifying a reinfection) and "titer increase without

a previous decrease" (this presumably signifying a continuing old in-

fection). Even this differentiation is subject to error because the

chances of showing a decrease in titer prior to an increase are greater

when the number of blood specimens per patient is greater. Thus, a

cooperative patient who presented himself for many follow-ups is more

likely to show evidence of an antibody decline than a patient who made

few visits to the clinic. (3) There was considerable variation in

the number of patients treated with various drugs. The determining

factor in selecting patients for different drugs was the amount of

drug available. (4) The scoring method was selected arbitrarily.

It is believed, however, that it reflects the significant differences

in various groups. The positive scores were assigned to changes in

anbibody titer consistent with inprovement or cure. In all of these

positive scores, a good initial clinical response is implicit.

Whenever the clinical response was only fair a -1 score was

assigned to the patient in addition to the score derived from the

serologic results. For example, a patient with a fair initial clinical

xesponse and a complete serologic reversal was scored -1 and +6.

A questionable initial response had a -2 score.

A M initial clinical response was designated with a -5 score.

When two negative scores were justified - only one, the stronger

negative, was given.
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The results presented in the appendix may be summarized in the

following ways.

Based on the comiplete period of observation, the average scores

are:

Triplesulfonamide ..... ..... 2.6

Terramycin . a * 1.6

Sulfathiazole ............ . -1.2

MAgnamycin e0 *. *. -2.7

If the scoring is limuited to patients with regular attendance,

the average scores are:

Aure otycin 17/23 3.9

Terranmrcin 6/8 3.0

Triplesulfonamide 5/1o 3.0

Ilotycin 12A19 2.2

Chloromycetin 114/18 2.1

Mgnamyci hj/7 -a.8

Sulfalbiasole 2/11 2-5

In the "irregular" patients or patients where regularity is unknown,

the scores are:

Triplesulfonamide . * . 2.0
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Sulfathiazole.. ......... -2.1

Terramycin . . . . . . . . . .- 5

nlotycin.. . . . . . -4.o
Magna~r~in .. . .. . -4.0

Based on analysis of serologic patterns during a period of the

first 3- 6 months following commencement of treatment, the average

scores are: (On the basis of serologic pattern alone)

OVERALL REGULAR PATIENTS

Aureomycin 3.3 3.3

Tri'?lesulfonamide 3.2 3.4

Terramycin 2.6 3.6

Chloromycetin 1.6 1.7

Ilotycin 1.6 2.3

Mapnamycin -0,7 1.5

Sulfathiazole 1.6

A similar trend is shown by the following ratios of sera (taken

during the period of the first 3 - 6 months) showing a decrease in

antibody titers:

Triplesulfonamide . . . . . . . . . 9/9

Aureomycin. . ...... . . 13/17

Terrarycin.. .... .. .. 5/7

Chloromcetin ...... ... 7/13

Ilotyin ......... . 7/17

Sulfathiazole. . 2/5
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Two findings emerged as by-products of this investigation.

(1) The higher antibody titers usually reflected more severe or more

extensive types of infection. (2) It was rather difficult to reduce

or eliminate high titers (i.e., 1:320 and higher).

(2) Epidemiological studies

a. Development of antibodies to LGV in school children

As was stated in the summary of the initial phase of study in

Jamaica: "Very little is known about the existence of psittacosis

or trachoma in Jamaica. It was felt that continued examination of

sera from children may throw some light on the question as to what

proportion of LOV antibodies represents venereally acquired infections."

The findings would also help answer the question as to whether LGV is

a truly venereal disease.

Calabar School, Kingston, Jamaica

Starting number 102. At the end of two years, 56.

50 negative*

5 gave fluctuating reactions in the range of 1:10 and negative

1 appeared to show a slight rise from negative to 1:20

St. Joseph School, Kingston, Jamaica

Starting number 49. At the end of two years 21.

21 negative

St. Aloysius School, Kingston, Jamaica

Starting number 18. At the end of 2 years, 8.

7 negative

I slight rise (negative to 1:10)

*Negative means less than 1:10
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Vere

Starting number 80. At the end of 2 years, 37.

30 negative

2 fluctuating (negative to 1:20 to 1:10, negative to 1:10 to negative)

4 slight rise negative to 1:10

Mayp en

Starting number 73. At the end of 2 years, 31.

24 negative

1 fluctuating (negative to 1:20 to negative)

5 slight rise negative to 1:10

1 significant rise, negative to 1:640

Watermount

Starting number 62. After 2 years, 35.

30 negative

1 fluctuating (nonspecific to 1:20 to 1:10)

I slight rise, negative to 1:10

2 rise, (1 negative to 1:40, 1 negative to 1:80)

1 incomplete (negative to positive, exact titer unknown).

Salt Spring

Starting number 62. After 2 years, 33.

31 negative

2 decrease 1:20 to negative

These results indicate that the antibodies to LGV occur with very

low frequency in children as campared to adults in Jamaica. In only

four instances can the results be regarded as indicating acquisition

of an infection. The significance of slight rises, low titers (1:10

to 1:20) and fluctuating titers remains undetermined. It is planned
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to repeat tests on as many sera as possible in those instares where

there appeared to have been a slight increase or fluctuation. It is

also proposed to obtain information about any clinical findings on

the children with relative high increases in antibody titers. These

observations are in accord with previously stated impressions (see

report of January 1954) that the acquisition of antibodies to the

psittacosis- group of viruses in Jamaica comes as a result of

sexual activity.

b. St. Louis encephalitis

In the course of the investigations on LGV, serologic tests

were carried out for the purpose of determining what other virus

infections were prevalent in Jamaica. A few sera showed the

presence of antibodies to influenza and mumps viruses, and typhus

and the spotted fever-rickettsialpox group of rickettsiae

(usually in low titers), What was more impressive was the finding

that children in the areas of Maypen and Vere had experienced in-

fections with a member of the St. Louis encephalitis group. Be-

cause of this finding, it was considered advisable to search for

evidence of infection in potential reservoirs and vectors. Field

collections of bird and animal bloods and of mosquitoes were

therefore carried out in December 1954. Neutralization tests have

revealed antibodies to a virus of the St. Louis encephalitis group

in the great majority of sera of mules and donkeys, and in several

sera of wild birds collected in the areas of Kaypen and Vere. Virus
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was, however, not isolated from three pools of mosquitoes. These

results suggest that SLE virus or another member of its group which

is infectious for man, mules and birds is present in Jamaica.

II. Work in the Uited States

(1) Interaction of Krebs-2 ascites tumor and meningopneumonitis

virus

Although the more recent investigations on this problem were done

as part of the activities of the Communicable Disease Center, USPHS,

the ground work as well as all of the earlier experiments were

accomplished with the support of the ONR. The results of this in-

vestigation have provided a new concept of virus-tumor interaction.

While other virus-tumor systems studied are associated with virus

multiplication in the tumor cells and the resulting destruction of

the cells, in this system tumor inhibition appears to be the result

of competition between virus and tumor cells for a common substrate.

This assumption is based on several types of evidence including the

observation that under certain conditions it is possible to reverse

the phenomenon ar cause inhibition of virus multiplication by grow-

ing tumor.

(2) Psittacosis virus in the rabbit skin

Attempts were made to establish an allergic type of sensitivity

t psittacosis virus in rabbits. Determinations of sensitivity were

complicated, however, by the development of reactivity to normal tissue

components present in the sensitizing antigens. it was found that

interchange of antigen sources (for example, primary sensitization
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with virus grown in chick embryo and challenge with virus grown in

mouse brain) could not be accomplished because of the relatively

low concentration of virus in tissues other than chick embryo

membranes and fluids. These erperiments yielded, however, an

interesting by-product. It was found that psittacosis virus was

capable of causing local lesions in the skin of rabbits. These

reactions were suppressed by immune serum.

C. Work Not Completed

The epidemiological investigations embracing adults and

children and pertaining to the qeustions of development, stability,

and magnitude of antibody titers to LGV virus require more extensive

observations.

The pathogenesis of LOV in the female and the mechanism of

development of rectal lesions are still not well understood. The

observations by Dr. Miles suggest that the rectal lesions are not

the result of spread by way of the pelvic lymphatics. Dr. Miles

and a group of gynecologists are interested in pursuing this

problem further. Whether it will be possible to continue or extend

the therapeutic experiments will depend on the availability of funds

and/or drugs.

See of the completed phases of the work will be published in

the near future. It is also planned to prepare a monograph in-

corporating all of the pertinent studies in Jamaica. This project

may have to await ccmpletion of the clinical, gynecological, and

surgical studies.



MTHDD OF SCORING

6 complete reversal

5 greater than 8 fold decrease in titer

4 8 fold decrease or persistently low titer (persistent negative
titers not scored because of uncertainity that
case was LOV)

3 4 fold decrease (persistent)

2 decrease (greater than 4 fold or complete reversal)followed by rise

1 fluctuation in titer

O no change in titer

-1 fair initial clinical response

-2 questionable initial clinical response

-3 reappearance of gland after 3 months and with no previous decrease
in titer

-4 late symptoms

-5 poor initial response and/or rupture of gland after 5th day
of treatment

-6 rise in titer - beyond 3 months of initiation of treatment and
with no previous decrease
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