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DELMONT LABORATORIES, INC.
BIOLOGICAL SPECIALTIES .
P. 0. BOX AA, SWARTHMORE, PENNSYLVANIA 18081, U.S.A.

February 7, 1978

Miss Jennie C. Peterson
Hearing Clerk (HFC-20)

Food and Drug Administration
Room 4-65

5600 Fishers Lane

Rockville, Maryland 30857

Re: Notice of Opportunity for Hearing
on Intent to Revoke Certain U.S.
Licenses for Bacterial Vaccines
and Bacterial Antigens (Docket
No. 77N-0091)

Dear Miss Peterson:

On December ig; 1977, Delmont Laboratories, Inc.,
submitted a written appearance and request for hearing in
response to the notice of opportunity for hearing in the
above-referenced proceeding. Delmont manufactures Staphage
Lysate (SPL), Type I and Types I and III for Staphylococcal
Disease (bacterial antigen made from staphylococcus), under
License No. 299. This letter is accompanied by data, infor-
mation, and analyses in support of Delmont's request for a
hearing, in accordance with the terms of the notice and the
applicable regulations. This submission incorporates by
reference all data and information contained in Delmont's
submission to the advisory review panel on the safety,
effectiveness, and labeling of bacterial vaccines and bac-
terial antigens with no U.S. standard of potency, in response

to the Food and Drug Administration's notice of August 18,
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1972 (37 Fed. Reg. 16690). For convenience, documents from
that submission to which special reference is made are also
included in this submission.

Although Delmont is submitting data in response to
the notice of opportunity for hearing issued on December 9,
1977, the Company disputes the validity of that notice and
the procedure under which it was issued. On November 8, 1977,
FDA issued a notice of proposed rulemaking to classify bac-
terial vaccines and antigens on the basis of the report of
the Advisory Panel. That notice proposed to classify
Delmont's Staphage Lysate products in Category IIIB, so that
the products would be taken off the market pending completion
of studies to determine their safety and effectiveness.
Delmont submitted comments on that proposal urging that its
products be classified in Category IIIA, which would permit
them to remain on the market pending completion of studies.
Delmont's comments were accompanied by substantial new data
concerning the safety and effectiveness of the products that
supported a favorable risk-benefit assessment for inclusion
in Category IIIA. FDA has issued no final order responding
to Delmont's comments and issuing final classification

regulations.
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In these circumstances, issuance of a notice of
opportunity for hearing on intent to revoke Delmont's license
is premature and unlawful for two reasons. First, under the
scheme established for FDA's biologics review by 21 C.F.R.

§ 506.25, initiation of proceedings to revoke biologics
licenses for products covered by the review is based on the
final classification assigned under the review. Although FDA
has proposed to classify Delmont's products in Category IIIB,
no final regulations have been issued. Presumably, Delmont's
submission may convince the agency to place Staphage Lysate
in Category IIIA in the final classification. If so, revoca-
tion proceedings will not be in order. 1Initiation of license
revocation proceedings prior to completion of the classifica-
tion rulemaking proceeding thus prejudges a guestion to be
determined by the final rules and unlawfully denies Delmont
an opportunity for meaningful comment on the proposed regula-
tions in accordance with the requirements of 21 C.F.R.

§ 601.25 and the Administrative Procedure Act.

Second, initiation of license revocation proceed-
ings at this time is also inconsistent with the agency's
general regulations governing license revocations. Under the
provisions of 21 C.F.R. § 601.5, FDA may initiate proceedings

to revoke a biologics license on the grounds that the licensed



Miss Jennie C. Peterson

February 7, 1978

Page Four

product is not safe and effective for all its intended uses
or is misbranded with respect to any such use. But in the
absence of evidence supporting license suspension under

21 C.F.R. § 601.6 or of "willfulness" within the terms of
section 601.5, FDA must provide "a reasonable period for the
licensee to demonstrate or achieve compliance" with the
biologics licensing requirements before issuing a notice of
opportunity for hearing. 1In the context of the biologics
review, this provision requires, at the very least, that the
licensee be given an opportunity to request that its product
be classified in Category IIIA and that FDA evaluate the data
in support of that request before a notice of opportunity for
hearing is issued.

Delmont further notes that additional information
and data relating to studies contained in this submission are
being obtained in response to a request from officials of the
Bureau of Biologics with whom the Company met on February 2,
1977. Those data relate to reports of animal safety studies
conducted by the Fujizoki Pharmaceutical Co., Ltd., which are
included in this submission.

Further, this submission includes the protocol of a

clinical study of Staphage Lysate by John S. Silva, M.D. that
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is being conducted at the Veterans Administration Hospital in
Biloxi, Mississippi. A similar protocol has been submitted
to the Keesler Air Force Base Medical Center Research Commit-
tee. This protocol is submitted in accordance with the

provisions of 21 C.F.R. § 314.200(c) (2).

Respectfully submitted,

Svalu € Lw%(ffn

Charles E. Llncoln s
President
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SUMMARY OF RESULTS OF TESTS CONDUCTED AT FUJI-Z2OKI

PHARMACEUTICAL RESEARCH DIVISION

Institution: Division of Pharmaceutical Research, Fuji-
Zoki Pharmaceutical Company, Ltd., Tokyo
Chief Investigator-in-Charge: Daiichi Watanabe,
Period of Testing: From April 12, 1977, éill May 31, 1977
Laboratory Conditions of Testing: Room temperature,
20 - 24°C; relative humidity, 55-65%.

Test Samples: Lot Nos. 6090755, 6111462 and 6111463.

Nature and Description:

5-27 is a clear, colorless or slightly yellowish-
brown liquid containing the filtrate from liquid

culture of Staphylococcus aureus cells lyzed by

specific bacteriophage.

Results
Lot No. Description : Evaluation
- This 1s a clear, colorliess or Meets the
6090755 slightly vellowish-brown liquid requirements
S of the test
6111462 ~do- ~do-
6111463 ~do- -do-




Hydarogen Ion Concentration:

Procedure of Test: The pH of S$-27 was determined
potentiometrically as directed in the Determination
of Hydrogen Ion Concentration under General Test

Procedures, the Biological Products Standards.

Results
Lot No. | Test No. pH Evaluation
1 7.45 Meets the
6090755 2 7.46 requirements
3 7.45 of the test
1 7.42 .
6111462 2 7.43 -do-
3 7.43
1 7.44
6111463 2 7.42 ~do-
3 7.46
Staining:

Procedure of Test: The test was performed as directed

in the Staining Test under General Test Procedures,

the Biological Products Standards.

Results: All three Lots proved to meet the requirements

of the staining test in all three repeated runs.
Sterility:

Procedure of Test: As directed in the Tests for Sterili-

ty (1) and (2) under General Test Procedures, the

Biological Products Standards.

Results: Each Lot proved to meet the requirements of

the tests for sterility in all three repeated runs.



Absence of Abnormal Toxicity:

Procedure of Test: As directed in the Test to Rule

Out Abnormal Toxicity (1) under General Test Procedures,
the Biological Products Standards.

Results: Each Lot proved to meet the requirements of

the test to rule out abnormal toxicity (1) in all three

repeated runs.

Weight Loss in Mice:

Procedure of Test:

Inject 0.5ml of the product intra-

peritoneally into each of not less than five mice at

approximately 5 weeks of age, and keep the mice under

observation for 5 days after the injection:

at the end

of the 5-day observation the sum of the body weights of

all mice exceeds that recorded on the day of injec-

tion, and the animals show no discernible symptoms

of toxicity during and at the end of this period.

Results
Total weight X | Total weight . .
Lot No., Test No. on injection 5 days later Abnormality | Evaluation
o 1 98 gr. 111 gr. Not Meets the
6090755 2 96 109 recognized | requirements
3 89 104 of the test
1 99 gr. 114
6111462 2 98 112 -do- -do-
3 950 103
1 100 gr. 116
6111463 2 98 109 ~do- -do-
3 96 105

* Total weight of 5 mice



erogen:

Procedure of Test:

As directed in the Pyrogen

Test under General Tcost Procedures, the Biclogiczal

Products Standards, but using doses of 1.0ml of each

test sample per kg of body weight of animals.

Total of animals | Total temperature of .
Lot No. Test No. involved pyrogenetic animals Evaluation
1 6 2.7°C Meets the
6090755 2 3 1.2 requirements
3 3 1.2 of the test
1 3 1.2
6111462 2 3 1.0 -do-
. 3 3 1.2
1 3 1.2
6511463 2 3 1.1 -do-
3 3 1.2

Histamine and Histamine-Like Substances:

Procedure of Test:

Histamine under General Test Procedures, the

As directed in the Tests for

Japanese Antibiotics Standards, but using doses of

0.02ml of test sample per kg of body weight of

animals.

Results:

Each Lot proved to meet the requirements

of the test for histamine in all three repeated runs.

Anaphylatic Shock:

Procedure of Test:

weighing between 350 and 500gm approx.

Select four guinea pigs each

Inject each

animal intraperitoneally with 0.02ml of the test

e




sample g. 48 hours in a total of three doses for
sensitization. Two and three weeks after the final
sensitizing dose test the animals for anaphylactic
shgck by single intravenous injection of 0.2ml of the

same test sample, using two animals each: the animals

show no discernible signs or symptoms of shock.
Results: Each Lot was found to meet the requirements
of the test for anaphylactic shock in all three repeat-
ed runs.

Glass Containers:

Procedure of Test: As directed in the Test of Glass
Containers for Injection under General Test Proce-

dures, the Japanese Pharmacopeia.

Results:
(3) Procedure I*
Test "
Lot No. No (1) Quantity Evaluation
: of Sample| Titer
Taken
1 | Clear, colorless and| 5.0010(g) 0.06(ml) Meets the
no bubles
require-
6090755 2 -" - 5.0006 0.05 ments of
3 "o 5.0005 | 0.05. | the test
1 -" - 5.0005 0.05
6111462 2 -" - 5.0008 0.05 "
3 - " - 5.0005 0.05
-" - 5.0005 0.06
6111463 2 - " - 5.0006 0.05 "
3 -" - 5.0005 0.05

* Factor for 0.02N sulfuric acid = 1.009




Insoluble Impurities:

Procedure of Test: As directed in the Item (11)

under Injections, the General Notices, J.P.

Results: Each Lot proved to meet the requirements

under Injections (11) in all three repeated runs.
Assay:

Carry out the assay by the phage plaque-forming unit

(PFU) counting technique on plates of Trypticase

soy agar (TSA) seeded with Staphylococcus aureus.

Materials: Use Trypticase soy broth (TSB) as the
diluent for the test sample S$-27, and a 3-hour TSB

culture (31°C) of Staphylococcus aureus strain 3A

as the reference organism.

Assay Results: Each ml of the test sample contains
not less than 5 x 10’ and not more than 5 x 108 PFU

of staphylococcal bacteriophage.

-10 -
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Sth Fir. Sun light Bldg., 6-7, Shimoochiai 4-chome,
. 29-1, Toyotama-kita Schome, Shinjuku-ku, Tokyo 161, Japan
. Nemm-ku Tokyo 176, Japan
Phones: {03} 994.9361 (6 lines) Phones: (03) 952-1391
Telex: J28612
Tokyo, Dec. 28, 1977 Cable:  Fujizokireagent Tokyo

Mr. Charles E. Lincoln, President

DELMONT LABORATORIES, INC.

P.O.Box AA, Swarthnore, S
Pennysylvania 19081, o
U.S.A.

Dear Charlie:

For the purpose of presenting to forthcoming review
by FDA, we herewith send you copies of the following
datas and results of assessment,

1. Assessments and Studies of SPL ¥

2. "S-27" Summary of Results of Tests Conducted at
Fujizoki Pharmaceutical Research Division

3. Chemotactic Accumulation of Macrophages in the -
Peritoneal Cavity after Inoculation of SPL and
Their Antitumor Activity.

4, Susceptibility of Staphvlococcus aureus Clinical
Isolates to Gratia Bacteriophage.

5. Influence of Staphage Lysates(SPL) on Immune \
Responses In Vitro. presented to The Fourteenth
General Assembly The Central Regional Chapter of

The Bacteriological Society of Japan

6. Immunopotentiator Activity of Staphage Lysate

7. Immunochemotherapy for Infections-—====~= .
With particular reference to Staphage Lysate. -

We hope these datas will be helpful to you, and wish
you a Happy New Year,

Smcerely your‘s«,
\

/
"y

Ul l:- "2‘& INL €o., L1}

zo Matsubara, manager, —
ternational Division

/




Assessments and Studies of SPL

Proposed Specifications, Tests and Assays (submitted

to the Ministry of Public Welfare, June 9, 1977)

As stated in the attached paper, Summary of Results

of Tests Conducted at Fuji-Zoki Pharmaceutical

Research Division, dated May 27, 1977.

Supplementary Notes:

Staining.--- When examined microscopically with the
gram stain, neither any gram-positive bacteria
nor any gram-negative organisms are demonstrable
in the product..

Sterility.--- When examined by the sterility tests,
the product is (1) bacteria-free and (2) fungus-
free.

Absence of abnormal Toxicity. =--- Inject 5ml of SPL
intraperitoneally into each of two guinea pigs
weighing about 350gm and observe the animals
for seven days after the injection: the animals
show no discernible signs or symptoms of toxicity.

Histamine and Histamine-Like Substances. ~--

Glass Containers. --- Glass containers for injection
of SPL and (1) clear, colorless and free of any
visible bubbles and (2) meet the requirements of

the test for alkaline dissclution.



Insoluble Impurities. --- When examined with the
naked eye holding the sample in a brightness
of 1000 luces approx. directly below a white
light source, the product is clear and contains

no readily detectable, insoluble impurities.

II. Macrophage Chemotactic Test. (Mitsuyama, M.,
Miyake, T., Nomoto, K. and Taketani; K. from the
Department of Bacteriology, Kyushu University
School of Medicine) Confidential
Abstract:
Procedure of Test: -Two groups of ten about 4-week-o0ld
ICR mice each were used. One group received single

8

s.c. doses of 1 x 10~ Staph. aureus 182 cells weekly

for a period of eight weeks for sensitization while
the other group was kept untreated over the same
period. Eighteen days after the final injection,
the animals in these two groups were injected i.p.
with 0.1lml of SPL and intraperitoneal macrophages
of each animal were counted at 4, 24 and 48 hours
after the eliciting injection.

Results: The animals given the eliciting dose of SPL

after sensitization with Staph. aureus i8% cells

showed statistically significantly higher intraperi-

toneal macrophage counts, as compared to the control



group of normal untreated mice. ‘“he finding
indicate that an eliciting i.p. dose of SPL
gave rise to a significant intraperitoneal
accumulation of macrophages in mice sensitized

with Staph. aureus.

III. Test for Phage Activity. (Shigeno, N., Mitsuma,
T. and Kojima, K. from the Junior College of
Medical Technology and wNursing, affiliated with
Niigata University. The 1977 Symposium on
Staphylococci, Sept. 3, 1977, Okayama)

See the attached paper.

Iv. Influence on Immune Responses In Vitro. (Mitsuma,
T., Shigeno, N., Kojima, K. and Tanaka, Y. from
the Junior College of Medical Technology and
Nursing, affiliated with Niigata University, and
from the Santo Hospital. The l4th Gen. Assembly
of the Central Regional Chapter of the Jap. Soc.
Bacteriol., June, 1977, Gifu; and the 41lst East
Japan Joint Meeting of the Jap. Soc. Dermatol.,
Sept. 24, 1977, Tokyo)

See the attached paper.



V. Immunopotentiator Activity. (Azuma, C., Tokuda, Y.
and Shibata, T. from the Dept. of Dermatology,
Tokyo College of Medicine. The 25th Gen. Assembly
of the Jap. Soc. Chemotherapy, June 1977, Gifu, and
the 41lst East Japan Joint Meeting of the Jap. Soc.
Dermatol., Sept. 24, 1977, Tokyo)

See the attached paper.

VI. Clinical Report. (Tsuda, S. and Minami, K. from
the Dept. of Dermatol., Kurume University School
of Medicine. MINOPHAGEN MEDICAL REVIEW, 21(5),
53-56, 1976) .

See the attached paper.

VII. Controlled Double-Blind Trials. (To be concluded
by the end of December 1977)
Subjects: Patients with multiple viral verrucosis.
Control drug: Broth (beef heart infusion broth)
employed for the preparation of SPL.
Participating institutions: Tokyo Univ. (Dept. of
Dermatol.), Kyushu Univ. (Dept. of Dermatol.),
Defense Forces Univ. (Dept. of Dermatol.),
Niigata Univ. (Dept. of Dermatol.), Ehime Univ.
(Dept. of Pharmacol.), Tokyo Coll. Med. (Dept.
of Dermatol.), Kurume Univ. (Dept. of Dermatol.)

and Kansai Med. Coll. (Dept. of Dermatol.)
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6-7, Shimoochiai 4-chome,
29-1, Toyotama-kita S-chome, Shinjuku-ku, Tokyo 161, Japan

A . Nerima-ku, Tokyo 176, Japan
R ?hlones: }332 ?348361 {6 lines)  Phones: (03)952-1391
o elex:

v Tokyo, November 29, 1977 Cable.  Fujizokireagent Tokyo

Mr. Charles E. Lincoln, President
DELMONT LABORATORIES, INC.
P.O. Box AA, Swarthmore,
Pennsylvania 19081
U. S. A.
Dear Charlie:
We have heard the information of SPL from Dr. Aoki.
Enclosed please find the copies of "Acute and Subacute
Toxicity Tests of SPL, Chronic Toxicity Test of SPL
in rats and Teratologenicity Study of SPL in Rats.
Thanking you for your kind cooperation, we remain
Sincerely yours,
FUBZGRL HIA)'MAGEUHCAL ¢0., L1u

%’

- <

——
s

-~ Junko,Shiraishi

A
I;pernatmnal Division



Chronic Toxicity Test of SPL in rats

Ryuichi FUJANO'), yuji sucisaki?, Junko NAKAGAWA!,
Masana KOMATSU')

and
Hachihiko HIRAYAMAZ)
Resarch Department Lab. I Fujizoki Pharmaceutical Co., Ltd.

6-7, Shimoochiai 4-chome, Shinjuku-ku, Tokyon

Resarch Department Lab, II Fujizoki Pharmaceutical Co., Ltd.
9-14, Nishiki 2-chome, Nerima-ku, Tokyo 2)

Summary

Chronic toxicity of SPL for staphylococcal disease manufactured
by Delmont Laboratories Inc. was investigated in comparison
with sterile saline as a control group for 182 days in Wistar
rats.

Rats were given once a day at a subcutaneous dose of 0.8,4.0
and 20.0 ml/kg of SPL and 20.0 ml/kg of sterile saline, respective-
ly.

They were observed daily for appearance, behavior and survival:
body weights were mesured periodically. All animals were
sacrificed and examined at necropsy for abnormalities, and
subsequently for histomorphologic alterations. Heamotological,

biochemical and urinary examinations performed respectively.

No remarkable changes of every observations were observed

in all groups treated with SPL and control group.



o

Acute and Subacute Toxicity Tests of SPL

Ryuichi FUJINO, Yuji SUGISAKI, Junko NAKAGAWA
and
Masana KOMATSU
Resarch Department Lab. I

Fujizoki Pharmaceutical Co., Ltd.

6-7, Shimoochiai 4-chome,

Shinjuku-ku, Tokyo

Acute and Subacute toxicities of SPL for staphylococcal disease
manufactured by Delmont l.aboratories Inc. were studied in mice
and rats.

LD of SPL were as follows:

50

Administration route

Species Sex p.o. S.C. i.p. i.v. (ml/kg)
Mouse Male 100{ 100<  100¢ 100<

Female 100< 100< 100K 100<
Rat Male 50¢ 50¢ 70¢ 50

Female 50¢ 50¢ 70< 504

The median lethal doses for every administration routes in mice
and rats were more than technically applicable maximum doses.

In subacute toxicity test for 30 days, rats were given once a

day subcutaneous dose of 2.0, 7.0 and 20.0 ml/kg, respectively.
The control group recieved sterile saline at 20.0 ml/kg. They
were observed daily for appearance, behavior and survival; body
weights were measured periodically. All animals were sacrificed
and examined at necropsy for abnormalities, and subsequently for
histomorpholagic alterations. llematological, biochemical and

urinary examinations performed respectively.

-1 =
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No remarkable changes of every observations were observed

in all groups treated with SPL and control group.
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Table 1 Average wet weight of various organs in rats treated with
SPL (s.c.) for 30days (MeansS.D.)
, Control i SPL
Tissue 15ex] (1) 2 mi/kg 7wilkg | 20 mi/ke
Body weight | M |234 :34 227 45 232 143 231 13|
(3) F g8 =13, 195 117 198 =+ 19 98+ 1zl
Brain M| 1L75= o.11 1.77+ 0.09 178+ 0.19 8l 0.10
(4 ) F 1 1642 005 162+ 0.07 1.62+ ©.04 | 62+ 0.09
Lung M| 2241 1.58 2.3+ 0.63 196+ 0.62 1.96+ 0.44
(g ) | L.5lz 0.46 1.55¢ 0.51 .60+ 0.26 132+ 0.25
Thymus M| 0639: 0.16 0.65¢ 0.17 0.71x 0.17 0.61+ 0.18
(¢ ) F | 052: 0.09 057+ 0.04 0.55:+ 0.10 0.50x 0.06
Heart M1 0495: 0.3 0499+ 0.1% 098+ 0.23 096+ ©.12
(a) F | 07z 004 0.71+ 0.04 074 0.08 | 0.75+ 008
Liver M1 1.gts 1.76 10.65+ 2.6 [1.0S+ 1.93 10.77+ 1.44
(g ) F | qat: .82 952+ 1.64 G.62+ 1.23 953z 1.3§
Kidneys M| 220+ 0.3¢ 226+ 0.55 2.45x 0.70 248: 034
(a )y F | 179+ 0.2 173+ 0.19 .74+ 0.15 .67+ 0.20
Spleen M1 064+ 0.08 0.61+ D.20 0.70+ 0.15 0.74+ 0.17
(4) F | o64+ 0.09 0.62+ 0.20 0.54x 0.05% | 0.60:+ 0.09
Adrenals | M |5%4 + 5.2 547 +10.3 541 + 8.2 53.8 + 49
(mg ) F [ 61,5 = 6.0 534 + 6.6 % | 567 & {0.] 58.0 + 4.3
Thyroid M 1358 2 q.5 38.8 1 10.2 382 ¢+ £.5 37.1 &+ 7.2
(mng ) F 1332+ 6.0 320 + 55 32.6 + 4.0 330 z 3.1
Hypophysis | M | 123 £ 47 125+ 449 14 + 3.8 1.3z 2.3
(mg ) Fl133+:35 131 + 4.0 13.4 + 2.6 11+ 3.9
. Testes M| 232+ 044 221+ 0.32 229+ 0.26 2.24x 0.30
(G)
Seminal vesiclel M | 0.67+ 024 082+ 0.41 0.60+ 0.45 0.54x 0.3]
(2) '
Ovaries
(mg) F 735 2136 67.8 + 12.0 68.4 + 7.4 69.3 £12.7
Uterus
(9) F | 034+ 002 034+ 0.0 0.32+ 0.05 037+ 0.08
M: Male F: Female

(V7]



Table 2 Average wet weight of various organs(/100g body weight) in

rats treated with SPL(s.c.)for 30days (Mean+S.D.)

_ . Control : SPL
Tissue Sexi (Saline) 2 ml/kg 7 ml/kg 20 ml/kq
Brain | M| 0.76+ 0.09 0.80+ 0.16 0.78%+ 0.10 0.80% 0.10
€9 ) . F i 088+ 0.06 | 0.84x 0.05 , 0.83% 0.07 | 0.82: 0.05
Lung M| 1.06+ 1.05 | 0.93: 041 0.92+ 0.50 088+ 030
(g) . F | 082+ 031 | 079z 026 0.82+ 0.18 0.6%+ 0.19
Thymus M| 029+ 0.04 | 029+ 0.05 0.31 0.03 0.26 + 0.06
(8) F{ 028+ 0.04 0.2Q+ 0.03 0.28+ 0.04 | 0.25% 0.00
Heart M| 041+ 0.06 | 0.44: 0.03 043+ 0.04 | 0.42% 0.00
(9) F | 032+ 000 . 036:000 | 038x 0.03 0.38% 0.03
Liver M| 5.07+ 0.47 | 4.63£ 044 4794+ 0.30 | 4.68% 0.35
(G ' F | 526+ 0.51 4891+ 0.88 4.86+ 0.39 4.82+ 0.50
Kidneys M| 095+ 0.16 0.99+ 0.10 .05+ 0.18 .08+ 0.14
(q) ' F | 096+ 009 | 089+ 0.05 | 08%z: 0.04F | 0.85: 0.10*
Spleen M| 030+ 0.05 | 0.27+ 0.04 | 031+ 0.04 : 0324 0.07
(g) F | 0342003 | 032:0.11 | 027+ 000 | 0.30« 0.03
- Adrenals | M |254 £ 48 247 £56 |238 +42 1237 £ 4.0
(mg) i F 1328 £ 29 276 +24¥%F 1292 449 1293 1 3.5%
Thywroid M |153 =32 1170 & 2.4 16.7 = 3.1 6.1 & 2.6
(mg ) F |17.6 £+ 27 165 + 3.0 6.6 + 2.5 169 + 2.3
Hypophysis | M | 5.5 + 2.4 55 + 2.3 51 + 2.0 50 + 1.2
(mg) 'F 70 208 6.7 £ 1.9 68 + 14 |55 +£20
Testes ' M| 099+ 0.12 1.00 + 0.18 1.0l £ 0.13 0.97+ 0.10
(5) I
. Seminal vesicle M | 028 + 0.08 | 034+ 0.15 0.24 + 0.14 0.23+ 0.10
(9) ! |
Ovaries , 3
(mq) | F(39.1 +6.6 347 £58 [348 3.2 [350 & 4.9
Uterus ! ‘
(%) ' F ] 018+003 0173:000 | 016+ 000 | 0.20% 0.04
@ M: Male F:Female
*.p<oos #££. p < 0.00]



Table 3 Biochemical examination on serum in vats treated with
SPL.(s.c.) for 30days (Mean £5.D.)

| Control. SPL
€% (Saline) 2 mi/kg | 7 mi/kg | 20 mi/ks
Total bilirubin M| 0.2z 00 0.2x 0.0 0.2+ 0.0 02+ 0.0
(mg/dl) F | 02+ 00| 02+ 00 | 02+ 00 | 021 0.0
Thymol turbidity test) M| 04z 0.1 0.4+ 0.2 | 0.4: O.I 0.4+ 0.2
(Maclagan unit) | F | 03+ 0.1 0.3: 0. 0.3z 0.1 0.3x 0.1
Alkaline phosphatase | M | 202+ Q.6 | 187+ 35 | 198+ 59 | 17.6x 1.8
(Kind-King unit) | F | 127+ 2.7 | 13.4x 2.9 | 1222 2.1 | 12.3x 2.0
S5-GOT M |180 5] 172 £40 {171 =21 165 122
(Karmen unit ) F 140 =17 {170 =55 [158 23 [135 118
S-GPT M| 44 12 48 10 43 & 5 40 = 8
(Karmen unit) F |42 =215 44 115 51 =19 54 +20
Total protein M| 63+ 03 | 6.2= 04 | 62+ 04 | 6.2+ 03
(g/dl) F | 66 04 6.4+ 0.2 6.3+ 0.3 6.6+ 0.3
A/G ratio M| 04: 0.1 0.9: 0.1 1.0z O.1 049+ 0.1
F i 09z ol 0.9+ 0.1 1.0+ 0.1 0.9x 0.\
- Albumin M| 3.0¢ 0.1 3.06 0.2 | 3.0: 0.1 | 3.0: 0.l
(g/dl) F | 3.1z 0.1 3.1+ 02 | 3.1z 01 | 3.2+ 0.1
Total cholesterol Mist + g 50 1S 55 + 5 55 +10
(mg/dl) F 148 =5 (45 10 [43 x5 |48 =+ 5
Blood urea nitrogen | M |23 & 3 21 +5 |23 £4 |23 £ 3
(mg/dl) F 122 =4 2\ 1 4 21 = 2 20 x 2
Creatinine M1l 07« 00 0.7+ 0.1 0.6x 0.0 0.7+ 0.1
(mg/dl) F{ 07+ 0.1 | 0.7¢ 0.1 | 07+ 0.1 | 0.7¢ 0.0
Sodium M4t £ 1 |45 £10 |148 £18 |145 & 4%
mEq/I F 44 + 38 142 = | 141 + 2 140 + 2
Potassium M| 59+ 04 59+ 0.7 63+ 03 6.2+ 0.5
mEq/| F| 5.7+ 04 | 55: 05 | 5.3z 03%| 5.0: 047
Blood suger Mh72 £26 {175 212 149 18 ¥ |158 £ 19
mgq/d| F {158 16 (168 17 [165 219 |I71 =15

’ M: Male F: Female
F+¥: p< 0001

¥.'p<oos



Taoble 4. Hematological findings in rats treated with SPL (s.c.)
for 30 days (MeansS.D.)

Control SPL
Jex (Saline) 2mllg | 7 ml/kg 20 ml/kq

Hemoglobin M| 156 + 07 166+ 1.0 IS4 + 06 152 + 04

(g/dl) Flis3se 12 158 + 0.3 5.8 + 09 (531 0.6
Hematocrit | M| 458+ 27 476+ 55 457+ 24 459+ 33

(%) F | 460+ 28 | 450+ 2.0 455+ (7 | 450+ 1.9
Erythrocytes M |639 137 778 1205 820 =132% |784 4 g1¥

(X 10%) F {702 =134 767 + 7 720 £157 807 =+ 83
Leucocytes | M| 88 = 35 (12 & 34 87 x 46 70 + 15

(X10%) Fl9s =21 107 £ 31 93 1+ 17 I & 20

Baso. MiI o 0 0 0]

Fl o 0 0 0

Eosin. M! 03: 03 0.7+ 04% 0.8+ 04%* 07: 04
® F{ 13z 06 1.2+ 04 [4+ 1.0 15+ 1.0
E Neut. M! 225+ 12.8 | 233+ 10.6 81+ 7.3 | 21.0¢ 8.5
g F | 208 67 13.2 5.1*% | 202+ 5.3 I84x 6.4
SiLymph. | M| 740 122 | 7322 103 | 78.0x 82. | 751+ 84
2 F | 747+ 7.0 1.3+ 5.6 75.8+ 5.4 76.3+ 7.9

Mono. M| 3.0+ 08 28+ 1.4 3.1 1.3 3.2x 1.1
. F | 32: 1.1 43:x 2.3 2.6 |.4 3.8:x 1.8
M: Male F: Female
*ipco05 *¥. p< 00l



Table 5. Urinalysis in rats treated with SPL(s.c.) for 30 days

Cont ro,l ) SPL

(Saline) 2 ml/kg 7 ml/kg 20 ml/kg

M AlF 4M alF #M £IF M 5IF &
6 0 8 | 4 0 6 | 7
pH 7 7 2 8 5 8 a 7 2
8 2 0| o 0| o 0 0 0
. ! 0 0 0 0 0 0 0
. + 6 ? 8 q 5 10 8 q
Protein + 0 I 0 0 0 0 0 0
++ 2 0 | 0 3 0 0 0]
_ q 10 q ) 7 | 10 8 q
Glucose + o | o] ol o | o| ol o
_ 9 10| 9 [ 9 | 8| a | 8 | q
Ketons N 0 0o | 0 0 o | 1 | o0 0
- q 7 6 7 6 7 6 6
Occult blood 0 2 3 2 2 3 2 3
+ 0 | . 0 0 0 0 0 0

- M: Male F:Female




Teratologenicity Study of SPL in Rats
and Rabbits

Hachihiko HIRAY AMA

Resarch Department Lab., II
Fujizoki Pharmaceutical Co., Ltd.
9-14, Nishiki 2-chome,

Nerima-ku, Tokyo

Summary

Teratologenicity study of SPL for staphylococcal disease
manufactured by Delmont Laboratories Inc. was carried out
in rats and rabbits. SPL was intraperitonially given to
pregnant rats for 11 days from day 6 to day 16 of gestation
at dose levels of 0.02, 0.5 and 5 ml/kg/day and to pregnant
rabbits for 13 days from day 6 to day 18 of gestation at dose
levels of 0.02, 0.2 and 2.0 ml/kg/day.

SPL had no teratologenic effect on both animals.



Table 1 Teratogenic effects of S - 27 against rat fetuses

|

§ - 27 (ml/kg/day x 11 ; i.p.)

Control 0.05 0.5 5.0
A}
No. of dams 2 3 5 4
Total No. of implantation 25 29 48 38
No. of survival fetuses 24 28 44 38
( Mean litter size ) (12.0) (9.3.) (8.8) (9.5)
Dead or rfsorped fetuses 1 1 4 0
( Fetal mortality ; % )* 4.0 3.4 8.3 0
Sex*ratio’ (3/%) 12/12 17/11 24/20 20/18
Mean fetal body weight ( g )(%) 3.51 3.51 3.39 3.45
) 3.1 3,28 3.06 3.29
External anomalies 0 0 0 0
(%)** (0) (0) (0) (0)
Skeletal anomalies 0 0 0 0
(3)** (0) (0) (0) (0)
Visceral anomalies 0 0 0 0
(%)** (0) (0) (0) (0)
Growth retardation*** 1 1 6 0
(%B)** (4.2) (3.6) (13.6) (0)
* : No. of dead or resorped fetuses/ No. of total implantation x 100 (%)
** 1 No, of abnormal fetuses/ No. of fetuses examined x 100 (%)

*** . Body weight <3.0 g.



n
Table 2 Teratogenic effects of § - 27 agajst rabbit fetuses

S - 27 (ml/kg/day x 13 ; i.p.)
. Control
0.02 0.2 2.0
No. of dams’ ] 3 3 2
Total No. of implantation 7 24 18 16
No. of survival fetuses 6 20 18 14
( Mean litter size ) (6) (6.3) (6.0) (6.5)
@o. of ,dead or resorped fetuses 1 4 0 2
( Fetal mortality )* (14.3) (16.6) (0) (12.5)
Mean fetal body weight ( g ) 53.1 54.1 53.2 50.7
External anomalies 0 0 0 0
(%)* (0) (0) (0) (0)
Skeletal anomalies 0 0 0 0
(%)** (0) (0) (0) (0)
Visceral anomalies 0 0 0 0
(%) (0) (0) (0)... (0)

A

* i No. of dead or resorped fetuses/ No. of total implantation x100 (%).

** : No. of abnormal fetuses/ No. of fetuses examined x 100 (%).
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PLATE I-6 Skull and brain in

control fetus; showing normally in

the Wilson's section.
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stomach of control fetus; showing
normally in the Wilson's section.

PLATE I-10 Liver
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the pregnant rat
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showing normally in the Wilson's

PLATE I-12 Kidney, intestine
section

and spleen of control fetus;
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dormally in the Wilson

b_ladder of control fetus
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PLATE 1-13 Kidney, testis and
urinary

showing
section.
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PLATE 1I-12 Kidney, intestine

and spleen of control rabbit
fetus; showing normally in the

.
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bladder of fetus from
;

the pregnant rat treated intra-
peritneally with 5ml/kg of S-27
showing normally in the Wilson's

PLATE I-14 Kidney, testis and
section.
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PLATE I-15 Kidney, ovary and
uterus of control fetus; showing
normally in the Wilson's section.

PLATE I-16 Kidney, ovary and

uterus of fetus from t

rat E.rea
. with 5ml
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PLATET@-1 Left: A fetus from

the pregnant rabbit. Right: A fetus -
from the pregnant rabbit treated
intraperitoneally with Sml/kg of

S-27.
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PLATET-2 A normal skeleton PLATE -3 A normal skeleton
of rabbit fetus in saline cogtrol of fetus from the pregnant rabbit
group. treated intraperitoneally with

Sml/kg of S-27.
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Palate, eyeballs
bulbs of fetus from
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tion.

) of

showing normally in the Wilson's
S-27; showipng normally in the

cavities of control rabbit fetus;
section.

PLATE -4 ©Palate and nasal
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PLATEO-6 Skull and brain in
control rabbit fetus; showing
normally in the Wilson's section.

PLATEO-7 Skull and brain of
fetus from tpe pregnant rabbit
treated intraperitoneally with
5ml/kg-of S-27.

s

-




PLATE[ND-8 Cardiac ventricle

and lung section of control rabbit

fetus; showing normally in

Wilson's section.

PLATE -9 Cardiac ventricle,

t of fetus from

»

lung and h
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.
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the pregnant rabbit treate

.

intraperitoneall
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y with 5ml

v

of S-27; showing normally in

Wilson's section.



Liver and stomach
peritoneally with

-5ml/kg of S-27.
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PLATETI-1
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showing normally in the Wilson's
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fetus; showing normally in the

urinary bladder of control rabbit
Wilson's section.

PLATEI-13 Kidney, testis and

PLATE@I-14 Kidney, testis and
urinary blidder of fetus from

nt rabbit treated

the pregna

/kg of

S-27; showing normally in the

intraperitoneally with 5ml
Wilson's section.
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PLATEN-15 Kidney, ovary and
uterus of control rabbit fetus;
showing normally in the Wilson's

section.

PLATEIN-16 Kidney, ovary and

uterus of fetus from the pregnant

rabbit treated intraperitoneally

with 5ml/kg of S-27; showing

normally ir‘ the Wilson's section.
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14. Influence of Staphage Lysates (SPL) on Immune

Responses In Vitro

Mitsuma, T,* Shigeno, N.,* Kojima, K.* and
Tanaka, M.** (* Junior College of Medical
Technology and Nursing affiliated with Niigata

University and ** Santo Hospital)

Objective:
Staphage Lysates (Delmont Laboratories Inc.,
U.S.A.) (SPL) is the whole product from l&sis of

Staphylococcus aureus éells by specific bacteriophages

and, therefore, not only holds the active phage in it
but. also contains bacterial cellular components as well
as the constituents of culture medium. It has initial-
ly been introduced for use as a therapeutic agent

against Staphylococcus aureus infection and, recently,

has been acquiring importance on account of its non-
specific imﬁunostimulant property. This report describes
the results of an in vitro study we conducted to investi-
gate the effect of SPL on antibody production.

Materials and Methods:

The study was carried out using DKl mice and
sheep erythrocytes (SRBC) as antigen. Normal mouse

éplenic cells (2 x 107 cells per tube) were cultured with

- 13 -



SRBC in Marbrook tubes in a CO, incubator at 37°C.

After four devs of incubation, the cultures were exami-

ned for numbers of antibody-producing cells by the
plagque-forming cell (PFC) counting according to the Mishell-
Dutton method.. Immediately prior to incubation various
concentrations of SPL were added to the cultures to

assess their effect.on the PFC assay in comparison with
SPL-free controls.

Results and Discussion:

A significant increase in the number of antibody-
producing cells was evident in cultures containing SPL;
the cultures to which éPL had been added at a final
concentration of 10% showed an approximately three-fold
increase of PFC (1260%X28/tube), compared to the SPL-free
control (PFC: 400%f16/tube). With the decrease in the
concentration of SPL added to the culture, the PFC
diminished progressively to approach the control level.

An additional set of experiments was performed
in the same manner and with the same reagents as in the fore-
going experiment but using, in place of the normal mouse
splenic cells, a splenic cell fraction except T cells
eliminated by treating normal mouse spleen cells with
anti-C3H brain rabbit (anti-Thy) serum and complement.
There was no appreciable effect of SPL on these cells; the

cultures containing SPL showed essentially the same PFC

- 14 -



counts as the SPL control. The finding does not
suggest that SPL has the ability to act directly
upon antibody-producing cells to facilitate their
nonspecific division.

Further studies to clarify the mechanisms of
action of SPL, particularly in these respects, are

in progress.

TABLE Effect of SPL on the in vitro Anti-SRBC

response of mouse spleen cells

- PFC/Culture
Concentration In vitro _ —

of Immunization C Treatment C Anti-Thy+C
SPL (%) SRBC - +

- - ' 128 * 40 156 * 4

- + 400 * 16 N.D.

10 + 1260 * 28 192

1 + 600 = 24 216 * 32

0.1 + 456 164 = 20

- 15 -



SCHOOL OF MEDICINE, KYUSHU UNIVERSITY
FUKUOKA, 812 JAPAN

CHEMOTACTIC ACCUMULATION OF MACROPHAGES IN THE
PERITONEAL CAVITY AFTER INOCULATION OF SPL AND
THEIR ANTITUMOR ACTIVITY



SPL has been presumed to activate macrophages and
enhance the resistance to bacterial and fungal infections.
Especially, SPL appears to exhibit such an effect on
infections, when it is applied locally to the infected
areas. Therefore, SPL may be able to accumulate macro-
phages locally and to activate them to give enhanced
ability to kill microorganisms. The experiments were
designed to analyze such abilities separately in mice.

Outbred ddY mice were used as hosts. Wice were
injected subcutaneously with 1x108 viable organisms of

Staphylococcus aureus (18Z) once a week for 4 or 8 weeks

for the pre-treatment. For the mesurement of chemotactic
activity for macrophages, 0.1 ml of SbL was inoculated ’
into the peritoneal cavity and peritoneal cells were
counted at various intervals. For the assay of antitumor
activity, 1x106 viable cells of Sarcoma 180, an ascites
tumor, were inoculated intraperitoneally and ‘various
amounts of SPL were inoculated intraperitoneally every

day for 7 days after tumor inoculation. Volumes of
ascites or total packed volumes of tumor cells were
assesed on day 10.

Mice were pretreated with 18Z for 8 weeks and 0.1 ml
of SPL was injected intraperitoncally 48 hr after tﬁe
last inoculation of 182Z. Peritoneal cells were counted
before the inoculation of SPL and 4,24 and 48 hr after

the inoculation. When SPL was injected into normal controls,

(1)



the number of peritoneal cells increased slightly at 24 and
48 hr. When SPL was inoculated into mice pretreated with
182, the number of peritoneal cells increased rapidly and
strikingly from 4 to 24 hr. (Fig.1)

Mice were pretreated with 18Z for 4 or 8 weeks and
inoculated with tumor cells after the interval of 6 weeks.
SPL was inoculated every day for 7 days from the day of
tumor inoculation. When 1.0 ml of SPL was inoculated,
tumor growth was inhibited completely in both groups(Tables
1 and 2). Definite effects were obtained with 0.3 m1 of
SPL in both groups. Suppressive effects were weak or

negligible, when 0.1 ml of SPL was injected.

Summary SPL exhibited chemotactic activity for macro-
phages and antitumor activity on sarcoma 180 in mice pre-

treated with Staphylococcus aureus strain 18Z.




Fig. 1. Peritoneal cell number after intraperitoneal administeration

of SPL (0.1 m1) in normal and 18Z-pretreated mice.
(mean of 5 ¥ S.D.)

Peritoneal cell No.
/peritoneal cavity
x 106

15F

5 | o Control mice

e Hice pretreated with

182 (8X)
1 1 i | ) S
before 0 4 24 . 48
T Hours after SPL administeration

SPL 0.1m] i.p.




Table 1. Antitumor activity of SPL against Sarcoma 180 in ddY mice.

S.aureus (182) Interval Sarcoma 180 SPL Volume of Total packed Cell growth Activity
implantation (m1/body) ascitic fluid cell volume (T/C)
(Cell No./body) _
weeks i.p. i.p. ml ml p4
1.00 0 - N e
0.30 0.55 0.12 16.9 +4
1x108/body/week 6 1x106
$.C.nJ. x4 0.10 1.08 10.35 49.3 +
0 1.98 0.71 100 -




Table 2. Antitumor activity of SPL against Sarcoma 180 in ddY mice.

S.aureus  (18Z) Interval Sarcoma 180 SPL Volume of Total packed Cell growth Activity
implantation (m1/body) ascitic fluid cell volume (T/C)
(Ce11 No./body)
weeks i.p. i.p. ml m1 4
1.00 0 - - +++
0.30 0.75 0.27 33.8 ++
1x108/body/week 6 1x106
s.c. inj. x 8 0.10 1.92 0.64 80.0 *

0 2.30 0.80 100 -




B. HUMAN SAFETY DATA



Ryal il Tageonsin Il

Department of Experimental Medicine

PROFESSOR: .
A DOUGLAS THORNES, MA.. M.D.. PH.D. Colman K. Byrnes Research Centre,
— St. Lourence’s Hospital,
TELEPHONE DUBLIN 774967. North Brunswick St., Dublin 7.
/2" 7

ETH January, 1976
Mr. Charles E£. Lincoln,
President, i
Delmont Laboratories Inc,
P.0.Box AR,
Swarthmore,
Pennsylvania 19081,
U.S.A.

Dear Mr. Lincoln,

Thank you for your letter of the 20 December,
1976 regarding nebulizers.
< In discussion with various members of our
clinical staff we have come to the conclusion that nasal spray is of
little value in getting substances into the lungs. This appears to be
best accomplished by the oral route, the patient instructed to enhale
rapidly so that some at least of the spray gets down into the bronchi.

You will by now have received a letter from me
requesting further supplies of SPL and we loock forward to receiving same.
In the meantime I send you the results to date of our comparison of
C.Parvum and Staphage on the absolute lymphocyte counts of patients. It is
the absolute lymphocyte count that I feel is important and it should be
above 1,500 per c.mm before any immunochemotherapy can be effective.

Looking forward to hearing from you. All the best
for 1977.

Yours sincerely,

7
Douglagégggé:"/””’—7

rnes.

ENC.
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Department of Experimental Medicine,

PROFESSOR: ) Colman K. Byrnes Research Centre,
THORNES, MA., MD., PH.D. )
" DovaLAs St. Laurence's Hospital,

TELEPHONE DUBLIN 721482 North Brunswick St., Dublin 7.

12th January, 1978
Mr. Charles E. Lincoln,
President,
Delmont Laboratories, Inc.
P.0.Box AR,

SWARTHMORE,
Pennsylvania 19081,
U.S.A.
T
4
/.,
i]&?

Dear Mr. Lincoln,

Thank you for the continuing supply of
Staphage. I hope we will require more very soon as we have now -
set up a protocol for recurrent operable melanoma. It is our
intention to treat patients with Staphage 2 ml given intranasally
weekly and 1 ml intradermally weekly for one month and then monthly
for one year.

We have had problems with inhalation of
Staphage. Various forms of vaporisers have been used. We now think
thatﬁintranasal drops{provided the patient inhales very rapidly and
exhales through the mouth')that a considerable amount of Staphage gets
into the lungs and the remainder trickles down the back of the throat
and so is the eguivalent of oral medication. By using 2 mls we should
ensure reasonable dosage. In addition to this the extra millilitre
given intradermally in a minimum of five sites is about as much as
we can expect the patients to tolerate.

One of the troubles of immunotherapy is the
problem of attendance and follow-up at Outpatients. I understand
that some centres, in fact, treat patients twice weekly. Most of our
patients find it difficult to attend weekly and rapidly desire to come
only once every month. I would very much appreciate your ideas on
this dosage schedule. It is essential to establish a practical and
workable programme.

Looking forward to hearing from you.
Kind regards,

Yours sincerely,

/- /’//‘, Pt
7%;7“A4 (o= /S~
Oougla¥ hoepes.



STAPHAGE REPORT

PATIENT'S NAmE_BRUNA BASINI DIAGNOSIS _RECURRENT INFECTIONS

STATE OF DISERSE  STATIC

DOSE OF STAPHAGE 1 ml in 5 sites I.D. weekly

CLINICAL RESPONSE TO STAPHAGE_ EXCELLENT

DATE HB. wac ALC
Start 15.11.76 12.6 4.5 :1080
Stop 25.11.76 13.0 6.3 | 2208
T

COMMENT

Oramatic subjective improvement. Patient subsequently developed no further

infections.



S1APRAGL HEPURI

MPBE
PATIENT'S Namg | ORENCE CAMPBELL

DIACNOSIS CARCINOMA OF THE BREAST STAZE I
—RNE

RGY
STATE OF DISEASE_IN REMISSION

DOSE OF STAPHACE Initially 1 m) in 5 sites intradermally followed by oral 1 ml weexly

CLINICAL RESPONSE TD STAPHAGE. Not been evaluated.

DATE HB. waeC ALC

Start 22.3.77 12.7 4.3 11118

26. 4.77 | 13.0 7.1 4 2201

20.7. 77 § 12.0 4.4 616
Oral 12.10.77 | q42.3 5.5 1320

19.10.77

26.10.77

3.11.77

COMMENT

This patient has a low absclute lymphocyte count response to Staphage therapy.
BTN .
Use here prophylad&igs against recurrence.



STAPHAGE REPORT

" PATIENT'S NAME NORA 0'DEA DIAGNOSIS _ LYMPHOSARCOMA

STATE OF DISEASE_ ADVANCED AND NOT RESPONDING TO THERAPY

DOSE OF STAPHAGE 1 ml in S sites 1.D. weekly

CLINICAL RESPONSE TO STAPHAGE: FURTHER EXACERBATION

DATE HB. WwBc ALC
Start 9. 2.77 14.5 2.6 . 1848
16.3.77 14.8 4.7 1833
L)
20.4.77 14.1 4.3 1634
Stop 25.5.77 14.2 3.5 1015

COMMENT

Possible enhancement of tumour growth. Patient, however, subsequently responded

again to chemotherapy.



STAPHAGE REPORT

GWEN BORROWES

PATIENT'S NAME DIACNOSIS RECURRENT INFECTIONS, ANERGY

STATE OF DISERSE__ STATIC

DOSE OF STAPHAGE 1 ml in S sites I.D. weekly

CLINICAL RESPONSE TO STAPHAGE. Nil

DATE HB. WBC ALC
Start 8. 2.77 13.8 5.1 !.2601
1. 3.77 16.1 4.4 .[_2456
L
16.3.77 14.8 5.1 | 3519
Stop 13.4.77 14.9 4.6 | 2852

COMMENT

No apparent effect of Staphage



STAPRAGE REPORT

PATIENT'S NAME__ MAIREAD MUCKIAN DIACNOSIS HODGKIN'S DISEASE, STAGE IVB.

STATE OF DISEASE

DOSE OF STAPHAGE 1 ml in S sites I.D. weekly

CLINICAL RESPONSE TO STAPHAGE' £Exacerbation of disease was mot responding

to chemotherapy. Staphage started and patient subsequently responded

DATE HB. WBC ALC
Start 22.12.76 14.1 13.0
19. 1.77 12.2 €.4 N 864
)
16. 2.77 13.4 6.4 2560
Stop 13.4.77 14.4 4.5 585

COMMENT

Response to chemotherapy following course of Staphage




STAPHAGE REPORT

PATIENT'S NAME ALICE MOHAN DIAGNOSIS CARCINOMA OF THE BREAST, STAGEIV

STATE OF DISERSE ADVANCED

DOSE OF STAPHAGE 1 ml in 5 sites I.D. weekly

CLINICAL RESPONSE TO STAPHAGE _NIL. Subsequent response to chemotherapy.

DATE HB. WBC ALC
Start 6. 4.77 13.0 5.0 L1150
4. 5.77 14.0 2.6 41
—+
11. 5.77 13.6 3.6 648
Stap 18. 5.77 13.2 4.1 656

COMMENT

No obvious response to Staphage but patient subse

quently responded to chemotherapy.
Prior to Staphage failed to respond.

Treatment was stopped because of a rash.



STAPHAGE REPDRT

MELANOMA
PATIENT'S NAME ANTHONY HEANEY DIAGNDSIS

DISSEMINATED LUNG SECONDARIES, SKIN SECONDARIES

STATE OF DISERSE

DOSE OF STAPHAGE 1 ml in S sites I.D. weekly later combined with inhalation of 1 ml w
3

ARIES.
CLINICAL RESPONSE TO STAPHAGE: __DRAMATIC WITH COMPLETE REGRESSION OF SKIN SECOND

"LUNGC SECONDARIES SLOWLY DECREASING

DATE HB. wee ALC
Start 9.3.77 17.3 7.2 | 3999
18.4.77 '
T
4.5.77 18.1 8.0 3520
18.5.77
Stop 25.5.77 16.9 9.2 5612
Oral Start 1.6.77
22.6.77 16.3 7.7 2079
29.6.77
13.7.77
10.8.77 15.8 7.6 | 2280
Oral + I.D. 7.9.77 16.5 6.9
21.9.77
28.9.77
5.10.77 16. 1 8.1 | 2754

COMMENT

This patient was maintained on Levamisole and Warfarin. He developed exacerbation
which responded to the introduction of Staphage. Treatment of Staphage continuing
by inhalation only.



STAPHAGE HKLPORI

PATIENT'S NAME_CARMEL MCQUAILE DIAGNOSIS CARCINOMA OF BREAST STAGE IV

STATE OF DISERSE__ ADVANCED

DOSE OF STAPHAGE_ 1 ml in 5 sites 1.D. weekly

CLINICAL RESPONSE TO STAPHAGE_ _ EQUIVOCAL

DATE HB. WBC ALC
Start 22. 1.77 13.1 3.4 )
9. 2.77 12.6 3.3 1054
-
16. 2.77 12.8 7.7 3080
9. 3.77 12.8 5.3 1802
4. 5.77 11.4 3.8 646
Stop 18. 5.77 12.3 5.3 1378

COMMENT

The effect of Staphage was not maintained after initial apparent
improvement in the absoclute lymphocyte count. This patient
subsequently responded well to Hyperthermia and further chemotherapy



STAPHAGE REPORT

PATIENT'S NAME JEAN FAGAN DIAGNOS1S CARCINOMA OF THE BREAST STAGE IV

STATE OF DISERSE___Rdvanced

DOSE OF STAPHAGE_1 ml in S sites Intradermally weekly.

CLINICAL RESPONSE TD STAPHAGE. _ NIL

DATE HB. ~  WBC ALC

START 12, 1.77 | 12.6 | 7.4 3182
9. 2.77 | 12.6 | 7.4 . 3182

8. 3.77 | 11.4 | 7.0 | 1960

5.4.77 12.3 | 8.3 3237

3. 5.77 | 11.6 | 6.9 1311

STOP 17. 5.77 | 12.7 | 8.8 2352

COMMENT

Staphage may have helped to keep disease static. Uellbeing of
patient was improved considerably. Unfortunately rash developed.

This patient was subsequently treated with Thymosin and severe
rash developed.



STAPHAGE REPORT

PATIENT'S NAmg  J-TERRITT o~ DIAGNOSIS LYMPHOSARCOMA

STATE OF DISEASE ADVANCED

DOSE OF STAPHAGE_ 1 Ml in S sites I.D.weekly

CLINICAL RESPONSE TO STAPHAGE. Further exacerbation
DATE HB. WBC ALC
START 19. 1.77 14.7 7.3
5TOP 9. 2.77 13.8 5.8 |1155
1
COMMENT

Staphage in this case did not produce any benefit and
may have increased the growth rate.



STAPHAGE REPORT

PATIENT'S NAME FRANCIS GUNN DIAGNOSIS _CHRONIC MONONUCLEDSIS

STATE OF DISEASE CHRONIC

DOSE OF STAPHAGE 1 ml in 5 sites I.D. weekly

CLINICAL RESPONSE TO STAPHAGE NIL

DATE HB. wac ALC
START 7. 2.77 : 4.6 | 3121

30.3.77 156.6 6:3  1.3,150

12. 4.77 12.6 5.3 2,173

STOP 3. 5.77 14.2 5.6 2,576

COMMENT

After two months patient developed rash which subsided when
Staphage stopped.



STAPHAGE REPORT

PATIENT'S Namg ELIZABETH mAXWELL DIAGNOSIS HODGKIN®SDISEASE

STATE OF DISEARSE CHRONIC

DOSE OF STAPHAGE 1 ml in S sites intradermally weekly

CLINICAL RESPONSE TO STAPHAGE NIL

DATE HB. wee ALC
START 11. 1.77 12.6 4.4 1496 start
8. 2.77 12.9 6.4 , 2112
—

STGP 12. 4.77 12.2 5.4 1512

COMMENT

No demonsirably sub jective effect. Increase in absolute lymphocyte count.



STAPHAGE REPORT

PATIENT'S NAME MRS. ANREE STANLEY DIACNOSIS TOXOPLASMOSIS WITH ANERGY

STATE OF DISERSE STATIC

DOSE OF STAPHAGE 1 ml in & sites 1.0 weekly

CLINICAL RESPONSE TO STAPHAGE NIL
DATE HB. wec ALC
START 15.2.77 14.2 9.5 | 3,800 | start
23. 3.77 15.0 9.7 2,010
sTOP 25. 4.77 15.4 6.3 | 2078 stop
COMMENT

No effect.



STAPHAGE REPORT o=

PATIENT'S NAME__GILLIAN FLEMING DIAGNDSIS _ANERGY, COLLAGEN DISEASE

STATE OF DISERSE STATIC

DOSE OF STAPHAGE 1 ml in 5 sites 1.D. weekly

CLINICAL RESPDNSE TO STAPHAGE' MARKED SUBJECTIVE IMPROVEMENT

DATE HB. wBC ALC
START 15.11.76 14.6 | 3.3 {1118
24.11.76 13.8 | 4.8 2448
L
1.12.76 14.2 | 3.9 1443
12, 1.77 14.0 | 4.5  |2430
2. 2.77 13.2 | 5.7 |2850
29.3.77 12.9 | 5.3 |2279
STOP 9. 5.77 14.2 | 5.0  |2350

COMMENT

An excellent subjective result after Levamisole and proteclytic enzymes

had failed to produce any permanent result.



STAPHAGE REPORT

PATIENT'S NAME NANCY LAULOR DIACNOSIS CARCINOMA OF BREAST,STAGE 1V

STATE OF DISERSE  Very advanced

DOSE OF STAPHAGE 1 ml in S sites I1.B. weekly

CLINICAL RESPONSE TO STAPHAGE Not assessable. No immediate improvement
DATE HB. wec ALC
START 17.11.76 14.3 3.00 ?140 start
1.12.76 14.9 9.2 ,2444
)
sTap B.12.76 13.0 6.1 12806 stop
COMMENT

Rise in absolute lymphocyte count. Otherwise not assessable.



PATIENT'S NAME PATRICK MOODRE

STAPHAGE RCPORTY

DIAGNOSIS HODGKIN'S DISEASE, STAGE IVh

STATE OF DISERSE Exacerbation following MOPP gggmg;hgpﬁnv

DOSE OF STAPHAGE

1 ml in 5 sites intradermally weekly

CLINICAL RESPONSE TO STAPHAGE Further exacerbation of disease followed by response

to chemotherapy after one week. Staphage only

START
s70P

START

STOP

- COMMENT .

DATE HB. wBC ALC
8.11.76 16.0 4.9 11127
17.11.76 14.5 4.3 1333
T
27. 7.77 13.6 7.3 |1022
4. 7.77
11. 8.77
18. 8.77 13.5 7.3 584
‘25. 8.77 14.0 7.5 J 300
31. B.77
7. 9.77 13.6 6.4 11344
15. 9.77 13.7 5.8 |1508
5.10.77 13.4 6.6 11392
19.10.77
26.10.77 14.1 7.2 11800

start

stopped

Started,1 ml in 5 sites
intradermally given weekly

4 weeks. Increased to 1 ml
intradermally; 1 ml by
inhalation for six weeks.
Clinical response good,
disease stabilised. Respons.
to Coumarin therapy

Rpparent exacerbation from first course but subseguent response to chemotherapy. One

year later following three courses of MOPP response stabilised.



STAPHAGE REPORT

PATIENT'S NAME EDWARD LAWLESS 01aGNOSIS HODGKIN'S DISEASE STAGE Iv

STATE OF DISERSE Relapse following chemotherapy

DOSE OF STAPHAGE__1 Ml in 5 sites wafl,

CLINICAL RESPONSE TO STAPHAGE: Patient again responded to chemotherapy but

it could be stopped on the 6.11.76

DATE HB. weC ALC
START 1. 9.76 14.4 5.7 | 1938 Start
13.10.76 4.1 3.5 .
L
21.10.76 13.6 4.1 | 2780
STOP 27.10.76 12.8 4.8 | 2016 Stopped

COMMENT

Patient with advanced disease responded again to chemotherapy (Staphage therapy)
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CLEVELAND CLINIC

.........................................................................................................................................

THE CLINJC CENTER « 9500 EUCLD AVENUE, CLEVELAND, QHIO 43106, USA « 216,444.2200 « CABLE CLEVCLINIC CLV.
DEPARTMENT OF COLON AND RECTAL SURGERY

Victor W Fazio, MD

David G Jageiman, M D
Rupert 8 Turnobuit, Jr.. M D
Frank L Weakley. M D

To Wnem It may concern

Tne Colon-Rectal Surgery Department of the Cleveland Clinie has
recentiy ccmpleted a siudy of 56 Cronn's patients evaluating the efficacy
of Staonage Lysate therapy in patients with persistent complications of
Cronn's disease refractory to others modes of patient management. ?Presently
we are .n the process of'?nalysis:%he immunological data and correlating it
with tne clinical response. The study design is outlined in the attached

protocal. The final report will be presented in symposium form in June

et the Cikeveland Clinic.

Sincerely,

6){‘7 ﬁ h‘ua;,\; &z«/\
Patricia JBlair, M.D.
Research Fellow

Colon-Rectal Surgery
PJB/es
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A RESUME

Name: Patricia Joan Blair

Address: 12000. Fairhili Road, Clevéland Ohio, 4412y

Date of Birth: June 19, 1945

Age: 3 :

Marital Status: Single : Place of Birth: Kearns, Utah
Career Goals: Colon-Rectal Surgeon with Research Interests in

Tumor Immunology and Computer Application to

Medical Problems.

Thesii: Correlation of Electronic Structure and Carcino-

. genic Activity of 3,4 Benzopvrene and 1,2; 5,6

Benz (a)anthracene.

Education Background:

School Location Dates of Attendance Degree
Rolla High School Rolla, Mo. 1959-1963 1963
University of Rolla, Mo. 1963-1965 B.S. Chem.

Missouri-Rolia " 1967-1969

?
Interests - Math, Science

Minor Physics

Phi Kappa Phi-Honor Society; Tau Beta Pi, (Engineering Honor
Society); Society of Women FEngineers and Scientists; American
Chemical Society; Chemical Society of London; Dean's List;

Curator's Scholarship.

University of California 1965-66
at Los Angeles :

Interests - Curator's Scholar; Dean's List

University of Missouri 1969-1970
Rolla ’

Interests - Dean's List; American Physics Society

Baa b aa ot oo Lo e D r—— ————

None

MS. Theoretical
.Chemistry
Minor Physics

University of Missouri 1971-1975 M.D.

School of Medicine

Columbia, Missouri

Interests - March of Dimes Scholar; American Business Women's
Scholarship. :

New York University 1975-1976 Internship

School of Medicine in general surg

United Kinpdom International 6/76-1777. Lescarch in asp

hcholar

of Inflammatory
bowel Lisease w-
Lr. John Goligh-
Leeds, knpland

MR Yana L) st e 1 e g

(R L xaniag s PRy



/Patricia Joan Blair
Page 2

Work Experience:

University of Missouri " 1963-1965 Research Assistant
Rolla 1967-1969 =~ Teaching Assistant
University of California 1966~67 Laboratory Technician

at Los Angeles Kidney Transplantion

Tissue Typing

William O'Neil and 1965-66

Computer Analyst
Company {(stock broker)

and Programmer

University of Missouri 1969-70 Graduate Research
Rolla ) and ‘Teaching Assistant
University of lissouri 1971 (summer) Biochemical Res. Asst.
School of Medicine 1972 (June) Information Science
Columbia Research Assistant
New York University 1975-76 Assistant Instructor

School o©of Medicine General Surgery

References:

Dr. Donald A. Bestiel, Assistant Professor,Department of Chemistry
(Thesis Advisor) University of iissouri, Rolla, Missouri 65401.

Dr. Dudley Thompson, Dean and former Chairman, Department of Chemistr
University of Missouri, Rolla, Missouri 65401.

Dr. Paul Teraski, Professor, Department of Surgery UCLA, Westwood,
california,

Dr. Ed Deland, Assistant Professor, Department of Thoracic Surgery
UCLA, Department of Surgery and RAND consultant, Westwood,
California.

Dr. Donald Lindberg, Chairman Department of Information Science,
University of lissouri-School of Medicine Columbia, Missouri
65201.

Dr. Mitchel Rosenholtz, Assistant Dean of Students, University of
Missouri School of lMedicine, Columbia, iissouri 65201

Dr. Frank Cole Spencer, Chairman Department of Surgery, New York

University, New York, N.Y. 10016

Dr. Joseph Ransonhoff, Chairman Department of Neurosurgery, New
York University, N.Y., N.Y. 10016. 4

Lr. lupert Turnuull, Seninr surpcon, Lepartment of Uolon-hcctgl

surpery, Clev.land Clinic Foundarion
Meetings Attended and Papers Proesented:

1. American Chemical Society,.Midwestern Section, St. Louis,
Missouri, Oct. 1969, "Correlation of Electronic Structure and

Nuclear Magnetic Resonance of pMono-and di-substituted Fluoro-
benzenes".



Cleveland Clinic Foundation 1/77-Present Kesearch
X! Department of Colon-kectal Fellow
Surgery

¢ Case Western Reserve  1/77-Present National
e School of dMedicine

P Department of Liometry
(Applications of Computers in

Library of
Medicine
research tFelle
” Medicine)




Patricia Joan Blair
Page 3

Meetings Attended and Papers Presented: (Cont'd.)

2. American Chemical Soc1ety—M1dwestern Section, Columbia
Missouri, May 1970, "Correlation of Electronic Structure and
Carcenogenic Activity of 3,4 Benz(o)pyrene".

3. Medical Student Research Honor's Program Unlver51ty of
Missouri School of Medicine, May 1971, Columbia, Missouri,
"Electronic Structure Interaction of 3,4 Bénz(o) Pyrene and

Isolated Nucleic Acids".

4. Theorectical Biophysics Conference, New Orleans, Louisiana,

, 1972, "Electronic Structure of Helical DNA and Theoretical
eraction with 3. 4 Benz (o) Pyrene"

action with 5.4 Benz <y -l

5. BAmerican Society of Clinical ﬁaboratory Technicians,
St. "Louis, Missouri, June 1974, "Use of Anion Gap in Detection of
Lab Errors". .

6. American Association of leer Diseases (Slide Workshop),
Chicago, Illinois, Oct. 1974, "Liver Manifestation of Alpha,
Antitrypsin Deficiency.

7. Medical Student Résearch Honor's Program, Columbia,

Missouri, May 1975, "Computer Model of Fluid and Electolyte Balance
-in the critically 111 patients."

8, nutritional Care of the Criticially I11l, Glasgow, >cotland
November 1976," Interaction of Hyperalimentation and the
immune system of the crltlcall ill surgery patient.”

9, Participate in the "Inflammatory bowel workshop ' Tarrytowp
iNew York, Lc¢tober 1977, "Patient wvaluation using longitudinal
immunoprofile data"

10y Second Annual Vew Mexico-Australia Immunology Symposium,
"HLA tynes in Crohn's Lisease associated with anklosing
Spondylitis", Tamueny (495
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INTRODUCTION

Patients with the complications of Crohn's disease unresponsive
to the traditional forms of therapy includirng hyperalimentation,
surgery, medical management with Azulfidine and Prednisone,
and ACTH, beccme disabled and unable to continue in their previous
professions and to enjoy a satisfactory quality of life. Currently,
there is little available to this group, often very young
individual's expect a life of prolonged pain and suffering. Thus
these unmanageable complications, although not life-threatening,
presents major provlems to the patient.

A detailed discussicn of the volumincus literature on the
irrurologic aspects of Crobn's disease and inflammratory bowel
disease is beyord the scove of this vaper and has teen recently
reviewed in a ccmprehensive, excellent manner by Kirsner and Shorteg']..)
A brief summary table of major results are present in Table I of the
aprendix.

The Cleveland Clinic Fourdation has a uniquely large Crohn's patient
population which manifest a wide variety of the complications associated
with Crohn's disease. Many of the immunologic studies on Crohn's disease
have been incomplete and productive of confusing data, because of small
patient populatica and lack of clearly defined criteria for establishing
diagrosis of Crohn's. The Cleveland Clinic Foundation is ideal for a

caprehensive study of the immnologic status of Crohn's patients because



B - (2)

of (1) high volume of Crohn's patients with each of the camplications to
be studied, (2) experienced personnel familiar with Crohn's disease in
the Departments of Colon and Rectal Surgery, Gastroenterology, Patkology,
Irmunopathology, Radiclogy, Pediatrics, and Research Lipid Chemistry.
Thus it seers appropriate to attempt a definitive study of the irrunology
of Crokn's disease at this institution utilizing our unique facilities,

patient vopulation, and scientific expertise.
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OVERALL OBJECTIVES:

This report deals mainly with the first of a two-phase project
cencerning the immunology of Crohn's disease. Phase I is a pilot trial
of staphage lysate as an adjunctive form of therapy for the carplications
of Crohn's disease. The three-fold purpose of this pilot trial is to:

(1) Define the types of camplications (i.e. patient groups)
responsive to staphage lysate therapy.

(2) Define the changes in the inmrunoprofile which reflect the clinical
changes in the patient.

(3) Design a controlled clinical trial based orn the results of the
pilot study ranccmizing stapnage iysate and Azulfidine-Predniscne in active,

acute cases, and randomizing staphage lysate and Azulfidine-Predniscne.

\v}

nd placebo in active, nonacute cases.

i

'3

This trial will be designed with the help of Dr. B. B. Eouser,

Crairman of the Department of Bicmetry, Case-Western Peserve, and will
te so designed that the data will be comparable to tke adjunctive therapy
trial recently concluded by the Natiocnal Crchn's Cooperative Study Group.

Phase II of the project will involve a three-fold assesgment of the
irmune status of the surgical Crohn's patient — (1) preoperatively and
postoreratively by using the immunoprofile and data acalysis technique
developred in Phase I of this project, (2) intraoperatively will be determired
oy immune studies (T and B cell count, mitogen screens, et cetera) on blocd
entering a disease segment of bowel (via the superior mesenteric artery)
and leaving the diseased segment of bowel (via the inferior mesenteric

vein) and by conducting T and B cell count and mitogen screens on the involved
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lymph nodes and, (3) finally a controlled clinical trial will be designed
focusing on those complications of Crohn's disease which responsed best
to immune therapy during Phase I . Further elaborations of Phase II of
this project will be presented in additional reports.

Staphage Lysate was selected as the immmne stimulator for evaluation

i SNrococSs in
on its nroven S o]

bas J IR R 8 VG SuluTo

calant ovray € M - ~
(2=l 2204

a select group of Crohn's pe
posterior wounds and enterocutaneous fistulas. Each of these patients were
treated by Dr. Dale Rank and each had received prior conventional therapy
(2)

without response.

The comprehensive immunoprofile has been devised with the assistance of
Dr. Georges Mathe(s) and Dr. S. Deodhar (4)for the purpose of monitoring the
use of staphage lysate as a immune stimulator.

The following sections present the background of staphage lysate and
the study design of this project.
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STAPHAGE LYSATE - PHEPARATICN:

Staphage lysate (SPL) is prepared by lysing parent cultures of S.
aureus of the Sterotypes I and III of the International Types of Cowan with
a staphlococcus bacteriophage of the Gratia strain. To maintain maximm
inrminologic potency, no preservation is added. Each lot is tested for

safety and sterility according to the U. S. Public Health Service

requirements for biologic precducts. The regent lots are partially standardized

on the basis of the bacterial and phage particle count. According to
Baker, each milliter of the regent lot of the staphage lysate contains
ten billion staphlococcus bacteriophage particles and the lysate of
approxirately two billion Staphylococcus aureus cells.

CLINICAL USE:

The use of SPL provides safe therapy against ubiguitcus stackylccceeal
infection occurring in many disease in addition to providing a nonspecific
type of therapy which stimulates lymphoproliferative responses in both T ard
B cell subpopulation present in human peripheral blood. It is further
demonstrated that laboratory animals hypersensitized to Staphlococcus and
treated specifically with SPL are Eonspecifically protected against challenge
with vaccinia virus influenza vir&g)and virulent field strains of E. Céiz.
In the huran situation, results of treaunent with SPL of the staphylccoccal
hiTersensitive subjects suffering recurrent herpes virus and aphthous ulcers
were repcrred as successful and often dramat§Z? All cases had bteen
essentially treatment failure with other therapy. These Iindings support
the interpretation that SPL in staphylococcal hypersensitive subjects acts

as an immunopotentiator of nonsrecific cell-medizted resistance.
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The use of staphage lysate in America has been primarily in the realm

of the allergists, since it was initially developed as a treatment for
(8) (¢ Qo) (11)
staphylococcal infection. Baker, Smith, Mills, and Mudd, found it useful

in treatment of chronic bronchial asthma, allergy, carbuncle, furuncle and
12)
abscesses. Mudd, et al. reported successiul treatment of recurrent nerpes
virus and aphthous ulcers.
(13)
The recent work of J. H. Dean and R. B. Herberman of the National
Cancer Institute, supvort the interpretation that staphage lysate acts

as an irrunopotentiator of nonspecific cell-mediated resistance.
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LEGALITY OF USAGE

Staphage lysate was licensed by the FDA in 1955, license No. 299
for use orally, nasally, and by injection. Dr. Jack Robbins, Chajirman
of Biological Products Section of the FDA, states, ''Staphage lysate, like the
other medicationslicensed prior to 1963, do not have definite indications
for therapy listed in the original granted license, because this was
not part of the procecure prior to 1963." (14)
All medication licensed prior to 1963 remain licensed under a
"grandfather clause and may be used without regard to initial usage.
However, Dr. Robbins also suggested that if desirable, a Investigational
Drug murber cculd ve granted for the controlled trizl. and at the corpletion
oI the trial period, a new 1977 license nurker can be aprplied for
specifically indicating the applicobility of starhase lvsate in inflamratory
bovel disezse.
In the interest of satisiying, any and all possible objections
that might arise in the future regarding the use of stapbhage lysate in
Crobn's disease, the Investigations Drug number applications is in proccess.

MECHANTIZATICN OF ACTICN

In an effort to urderstand the mechanists of action, J. H. Dean
acd R. B. Herberman of the National Cancer Institute have deronstrated that
staphage lysate stimulates lymphoproliferative resvonses in both T and B
cell subpopulations in human peripheral blood and ir cord bloed. These
findings support the interpretation that stphage lysate acts as an irmuno-
potentiator of nonspecific cell-mediated resistancé%S)

Professor R. Thornes of the Department of Fxperimental ledicine of

Byrnes Research Center, Dublin, Ireland is in the process of designing a
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study that would include staphage lysate in multi-drug treatment program
in combination with C. Parvum and levamiscle for use in patients with
metastatic cancer, because of its usefulness in their initial pilot
studies, as previously mentionedfm)

As previously mentioned, starhage lysate has been selected for evaluation
in the treaument of complications of Crohn's disease, based on its proven

success 1n a select group of Crohn's patients with unhealed posterior wound

and enterocutaneous fistulas refractive to medical and surgical management.
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STUDY DESIGN

The subject of this investigation will be several of the ccrplications
of Crohn's disease which are currently, inadequate, when treated with
conventional medical and surgical management. While surgical
intervention is the short-temmaswer, it provides long-range problems,
because of the recurrent nature of many of their problems making a short
bowel syndrcme inevitable in patients consistently requiring revisions in
order to maintain a satisfactory life-style.

CRITERIA FCR INCIUSION INTO THE STUDY ARE:

(1) Diagnosis of Crchn's disease.
(2) Presence cf cne or more of the following complications listed
below.

(3) ilarkedly cdepressed, irmumoprofile.
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1. Diagnosis of Crohn's disease:
(a) Small intestine
(b) Colon
(c) Small intestine and colon. The criteria for making the
diagnosis is that criteria suggested by the National Crohn's Cooperative
Study, as listed in the appendix.
2., Coamplications to be considered are:
(1) Diarrhea with fluid arnd electrolyte imbalance.
(a) High ileostamy output.
(b) Consistent - greater than 2,300 a day for more than
three months.
(c) Intermittent - such that patient requires three or rore
vearly hospitalizations for fluid management.
(d) Greater than six licuid stools.
(2) Resicdual disease:
(a) Ileostomy - prestarnal recurreace.
(b) Ileostomy - disease residual at the time of surgery to
avoid creation of a short bowel.
(c) Ileostomy - stomal ulcerations with contact bleeding
causing massive hemorrhage at least one time.
(3) Fistula - enterocutaneous:
(a) Abdominal, usually frem the site of the original anastomosis
to abdominal skin.

(b) Periznal
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Spondylitis

Arthritis

Unhealed posterior wourds, status postproctocolectany and

split-thickness skin graft.

Primary diagnosis cases in which Azulfidine and Prednisone

and/or ACTE have not been successful and surgery is indicated

because of symptoms, but rot tecause of acuteness of disease.

Recurrent disease with symptoms in less than one year, pot

responsive to medical management.

Crohn's of stomach and/or duodenum with pyloric and gastro-

Jjejunostcmy contracture.

3. Immunologic Profile: Sample sheets for the irmume profile, as

inclucded in tke zpprendix.

Following docurentation of disease location and severity, a broad

irmunoprofile will be performred to evaluate the current irrune status

of the patient. This will include:

(1)

In vivo test — reactions to recall antigens.

(a)
(b)
(c)
(d)
(e)

tein purified derivative (PPD)
Candida albicans
Murps
Streptokinase-streptodornase
Trichophyten
ST-£P from CCF Allergy Dept. (made from enteric cultures).
ST-RP frem OCF Allergy Dept. (made from respiratory cultures).
Stazhage lysate diluted 1:10

Staphage lysate diluted 1:100
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The first four of these skin tests are those commonly used to assess
memory, recognition, and inflammatory responses. It has been shown by
Al Sa.gt:i%, et al. that 80-100 percent of the population will respond to at
least one of three antigens, if the three antigens are from the first four
listed above.

The staphage lysate in two dilutions serve as ary initial skin test
to determine possible allergic reactions to the drug (although none has
ever been reported in its 22 years of use).

Reactions to primary antigen, such as DNCB, are useful in
investigation of sensitization and inflammatory responses; but once a
positive reaction n2s been attained. the test cannot be repeated. It is
necessary to re-evaluate our patients at various stages, and thus this
test was not deemed userul.

(2) Tke in vitro tests include:
(a) Poutine ccrplete blood count with differential, 13t pho-
cyte, irrmnoblast monocytes being of great imrortance.
(b) T ard B lynphocytes cell count.

In vitro tests: -

(1) Immunological and cytochemical counts with cell surface markers
T-lymphocytes (spontanecus rosettes with sheep red blocd cells)
B-1ynphocytes (membrane immunoglobulins).

(2) Function of mcnoruclear cells -

Cell-mediate irmmunity, lymphocyte trarsformation by mitogen,

phytohemagglutinin (PHA), Poke weed mitogen (FWM), ccncanavalin A
(Con A).
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Quantitative immunoglobulins:
1gG
IgA
IgM
Total protein
Serum albumin

C3

Cs

Carotene

TRANIFem R/

Serum protein elsctrochoresis:

Tre corplete irmunoprofile will be performed prior to beginning
treatment. The delayed skin tests will be repeated at three-month
intervels. Tke remainder of the immmunoprofile will be repeated after treatrent
bezins at intervals cof three days, two weeks, two mcnths, four ronths,
and then on 2 six-months' basis. The profile will also be repeated
at anytime the patient has a significant clinical change.

The patient should be off steroids for a minimm of two weeks prior to
the initial immunoprofile. An exception is made in the case of patients'’
refractory to medical management and who are surgical candidates, if the
SPL therapy fails. The irmunoprrofile will be performed, staphage lysate
treatzent begun and steroids tapered, as per consultation with the Gastro~

enterology Department. It is noted that these ratients' constitute a separate
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group and that they can be cobserved only clinically, and declared as treatment
failure requiring surgery. In these cases the irmunoprofile correlation will
not be valid for the initial value.
Absorprtion profile for diarrhea cases:

72-Fecal fat

Lipoprotein electrophoresis

Quantitative lipoprotein

Vitamin A absorption test

D~xylose absorption test
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(_
!’ DOCUMENTATION OF DISEASE
Extent and Severity
{- (1) Diarrhea with fluid and electrolyte imbalance:
(a) High ileostcoy output consistent with -
(1) Daily output record for one month preceding admission,
i medication records indicating amount of Lomotil and
laudomum, ratient has been receiving, daily.
é (2) T72-Hour fecal fat
f (3) Fasting lipoprotein electrophoresis
(4) Quantitative lipcprotein
(S) Cholesterol and triglvcerides
(8) Ileostcmy injecticn and UGI and SBFT
(7) Visualizotion via use of gastroscopy into ileostemy with
pictures and bionsies.
(b) Intermittent -
(1) Daily cutput record for one mcnth preceding admission,
medication records indicating ampunt of Lomotil and

laundamurn, a patient has been receiving, daily. All hospital

=

adnission records including intake and output charts for
past year.
(2) Absorprion studies -
(a) 72-Hour fecal fat
(b) TFasting lipoprotein electrcphoresis
(c) Quantitative lipoprotein

- (d) Cholesterol and triglycerides
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(e) Barium enema, UGI with SEFT

(f) Colonoscopy with multiple sequential biopsies and
photographs.

Residual disease -

(a-
c) Ileostomy injection, UGI with SEFT, if stoma large

enough for visualization with gastroscopy and sequential
biopsies and pictures.

(d) Ileocolic anastcrpsis, barium enema, colonoscopy with
sequential pictures and biopsies.

Fistula - enterocutanecus -

(a) Abdcminal with ileostomy, fistulogram, stemal injecticen.
UGI with SBFT photcgrapnyv deocumentation of amount of
draina.gé -- nigh cutput to have stoma bag in place with
accurate measurement. ILew output to have record of number
of pacds and amount of daily saturaticn.

(b) Perianal - barium enems, if colon intake ctherwise,
photograrhs and probe to determine length.

Spondylitis - x-rays of thoracic, lumbar ard sacral spine,

HLA-W27, RA factor in addition to routine immunological

profile. Work up for residual disease; if ileostomy:

stomal injecticn; otherwise, barium enema, orthopedic and

rheumatic consultaticns.

Arthritis - x-ray of involved joint and contralateral joint,

HLA-W27 and RA factor with riexmatoicgy consult.



~ - [omy— .—-' ——-‘

B - (16)

(N

(8)
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(10)

Unhealed posterior wound, photographs, mmber of daily

vads, and degree of saturation; probe of deep unhealed
pockets to determine presence and depth.

Primary disease not responsive to medical management. To be
placed on protocol prior to surgery in patients whose symptoms
are not critical. Previous GI work up would be adequate.
Coloroscopy, when it is not a danger to the patient, with
sequential pictures and biopsies.

Recurrent disease with symptoms in less than one year, not
responsive to madical therapy. Barium enema, UGI with

SBFT, colonoscepy with sequential biopsies and pictures.
Crchn's of stomach and/or duodemum with pylcric contracture,
gastric retention with or without gastrojejunosteny with
contracrure. troscopy with biopsies and pictures, UGI with

SBFT and gastric emptying time.
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FOLICW UP:

Activity of disease in each individual category will be followed,
daily, while the patient is in the hospital. At the time of discharge, the
patient will be given a daily surmary sheet and asked to record the
daily observations pertinent to the type of ccmplications the patient has.
Samples of the summary sheet are provided in the appendix. These summary
sheets will be reviewed every two wesks with the physicin-in-charge of
the patient either by office visit or by telephone contact, after the sSmary
sheets have been received in the mail.

At two moznth axd six month intervals the patient will have repeat
studies listed under disezse doclmmentation to 2llow evaluation of disease
extent and activity at that tire.

Tmmuncprofile with the excepticn of delayed hypersensitivity will

be repatec at two, four, and eight week intervals.

TREATLENT PROGRIM:

Initial staphage lysate skin test is performed at the time of delaved
hypersensitivity testing. JAfter ccmpletion of the irmure profile the patient
receives:

(1) Subcutaneous injection in hip and contralaterzal, arm, 0.05 ml.

every second day until clinical and immunological response cover initial

value occurs; then injections are spaced one day further apart until they

are cnce a week. At Zour weeks, check if the patient is asymptomatie,

and irmune profile stable. The injection interval will be lengthened

to once every other week.
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Criteria for improved irmunoprofile are:
(a) Greater than 15 percent rise of T or B cells over initial value.

(b) Absolute number of lymphocytes greater than 15 percent above
initial value.

\ Py |

Nasal spray, 0.3 ml., given as microaerosol mist, daily, until

N
[$S)
N

clinical symptoms inprove and immunological (10 percent lymphs or
10 percent T and B cells) over initial value, then spray goes to
twice a week with re-evaluation at two weeks. I patient is
asymptematic and irmunoprofile is stable, re—evaluation in four
weeks' time.

YCNTTCR OF TOXICITY FEACTICNS:

During the 22 vears of usage of staphage lysate, sixtv million doses
of the medication have btsen administered. The only untoward rezcticn reported
and contained in the TDA drug file of Delmont Laboratories are:
(1) '"The limit of tolerance is the maximm quantity of SPL that can
be given to a person'withou‘c producing signs of a general
reaction of a vaccine-like nature, i.e., malaise, increase in
*x
temperature or chills.'"  This reaction subsides in 18-24 hours
after stopping medication.
(2) Local reaction of redness and mild pruritis at sites of injections.
During this study, all questionable flu-like reactions are considered a dry

reaction and so listed in separate research notebook specifically for this

purpose and reported to the FDA, Delmont Laboratories, and in the patients'’
charts.

(*) See packaging insert.
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DATA ANALYSIS:

The data will be analyzed in four phases by Dr. H. B. Eouser,
Chairman of Biometry at Case-Western Reserve University.

(1) The pre-staphage lysate treated patient will have his immuro-
profile corpared with the normal values and any other treatment groups for
which the immunoprofile values are available.

(2) The sequential values of the profile will be studied for each
individual and then the two groups pre and post-stimulation will be compared.
(3) The clinical course of the patient will be correlated with the

individuals sequential immunoorofile.

(4) The piostatical methcds of forecasting will be used to aid in
determining the program.

Mathematical mcdels of the inrune system of each of the individual patients
will be constructed and with the use of the model and biostatical forecasting,
the necessary and sufficient data base for long-termm irmune follow up of

the patient will be determired. Essentially, this involves having several
corplete immnoprofiles of the same indivicual and then predicting what

the next complete profile will be based on with only partial data. Initially,
this exercise will be done when all the data is available so that the
predicted results can be compared with the actual laboratory determination
and the model refined. This is a very important concept, because many of

the patients will return to srall cormmunities to be followed by family
physicians who have limited access to immunopathology laboratories. With the
use of the model, it may be possible to base adjustments in treatment on two

or tkree of the laboratory carameters rather than all of the parameters

iritially needed.
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Mathematical modeling and forecasting are sophisticated techniques and
usually require large data bases. Therefore, it may be easier to atterpt
this type of analysis when a controlled clinical trial begins.

In conclusion: the inmmmnological aspects of inflammatory bowel disease
has fascinated investigators for years. However, no concrete help with the
management of patient ccmplications has been fortheoming from the realm of
immunology. Thois study is only the first phase of an effort to cbtain some
clues into the relationship of Crohn's disease and immuno-deficiency,
izrmnotherapy, and hopefully, into immunorestoration znd eventually
irmunoprophylaxis. If the staghage lysate treatment of Crohn's disease
continues to te as promising as the inirial cases, then it will te imperative
That a controlled clinical trial te conducted. The trial would te desizm
with the Zelp of Cass-llzstern Reserve University Department of Irideriolcgy
and Department of Information Science, Biometry and would all ke in
corparison with the recently completed Cooperative Crohn's Disease Study.

"A theory is only scund if it smooths the way, not to tranguility, but

To greater efifort." GITE
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PERSONNEL INVOLVED IN THE PROJECT:

Clinical: Rupert B. Turnbull, Jr., M.D., C.M., F.A.C.S.

Senior Surgeon, Deparutment of Colon and Rectal Surgery,
Cleveland Clinic Foundation, Cleveland, Ohio

Trish Blair, M.D., M.S.

Research Fellow, Department of Colon and Rectal Surgery,
Cleveland Clinic Foundation, Cleveland, Chio

Joan Kerr, R.N.
Enterostoamal Therapy Department
Cleveland Clinic Foundation, Cleveland, Chio

Pathology: William A. Hawk, M.D.
Review of surgical slides and colonoscopy biopsies.

Immuropatholegy: Sharad Cecdhar, M.D., Fh.D.
Head, Immmnecpathology Laboratery
Assists with irmuncorofiles of patients

Mareia Heller, ..S.

Tissue culture technician

works with mitogen scresn techniques and
developirz starhags lysate

Rafael Valenzuela, M.D.
Tissve culture laboratory
T and B cell evaluation

Dr. Bernice Schacter
Histocorpatibility Laberatory

Allergy: Richard R. Evans, M.D.
Department of Allergy
Cleveland Clinic Foundation
Delayed hypersensitivity tests

Gastroenterology: Ben Sullivan, M.D. - perforrs colcnoscopy
Michael Sivak, M.D.- " "

DA Corsultant: Jack Robbins, M.D.

Director, Biological Precducts Section, Federal orug
Administration, Washington, D.C.

Data Analyses: Dr. H.3, Ecuser, M.D., Ph.D., Chairman, Dept. of Bicmetry,
Case-Western Reserve University
Dr. Rebin Lake, Ph.D., Information Scientist, Asst. Professor,
Dept. of Biometry, Case-Western Reserve Cniversity
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Data Analyses - continued:

Dr. lewis Wolfenson, Ph.D., Systems Analyst,
Asst. Professor, Cepartment of Bicmetry

L =t 2 Y ~ Hefvasv Wi Dalaincvd )

Case-Western Reserve University

Dr. Judah Rosenblatt, Ph.D., Fxperimental Design
Consultant and Bicstatistics, Prof. in the Department of
Bicmetry, Case-Western Reserve Cniversity
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PATTENT ELIGIBLE FROM NATIONAL QOOPERATIVE CROHEN'S STUDY.
b s .
; A. Patients eligible for the study may have Crchn's Diseasz of
3 the colon, or of the small intestine, or of both colon and
" small intestine. For the purposes of this study, a patiant
: has Crchn's Disease of the colon if any one or more of the
1 following criteria are present: .
4
! 1) Inflammatory disease of the colon with associatad extansive
. small bowel involvement that has the characteristic radio-
] logic features of Crohn's Disease cor extands more than 18
inches proximal to the ileocs=cal valve. This critericn
is intended to exclude patients with "backwash ileitis” of
ulcerative colitis.
2) Inflammatory disease of the calon, the appeararce of which
on barium x-ray examination or biopsy is similar to classic
i regicnal entaritis. If in the mind of the investigator
b there is significant doubt as to whether the colcn disease
3 is Crohn's Diseaase or ulcarative colitis the satient shouid
j be excludad. The radicicgic appearance of regional
3 enteritis of the colon is descrited by Marshak (6,7).
>
5 3) Inflammatory -iisease of the coalon which is segmental, i.e.,
3 it speres the rectum. Such rectal sgaring musi be
] deccumentad by a normal rectal bicrsy.
A
3
3 4) Inflemmztory disezse of the colcn with asscoiet d antarg-
: enteric cr cther fistula or fistulas.
*3 B. Confirming and csupporting the diagnosis of Crchn's Disezse
i of the colon but net sufficient for the diagnosis are the
"1 follewing critaria:
-4 . ‘s
‘ 1) Typical acpearznce of regional entaritis of the calen
3 &t cperation, or coloncscopy.
1
.} 2) Asscciatad perineal fistulas or persistent large anal
¥ fissures or ulcers.
L C. For the purpose of this study a patient has Crohn's disease
i of the'small intestine if any of the following criteria is
present:
3
" Y
1) Chronic inflammatory disease of the small intastine with
typical radiologic appearance en barium x-ray examinaticn (7).
2) Chrenic inflammatory disease of the emall intastine with
typical histologic appearance on fuil thickness bicpsy of
a small tcwel iesien.
3) Typical gross agpezrance of rezicnal entaritis of tha
smail intastine, visuvalized at ocaration and canfirmed Sy
the finding of a ncn-caseating granulcma in a mesentzric
1ymeh nede,
é
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Confirming and suprorting the diagncsis of Crohn's diseases of
the small intestine, but not sufficient alone for the diagnosis
are the Tollowing critaria: .

1)

2)

Typical gross appearance of regional enteritis of the
small intestine visualized at operation or endoscopically
but not confirmed by tissues examination.

Associatad perineal fistulas or persistent large anal
fissures or ulcers.

In evaluating patients for the study by these criteria, in-
vestigators will exercise particular care in excluding patients
with tuberculous enteritis, histeplasmcsis cr other fungal
dis2asa of the bewel, ischemic colitis, typical chreaic ulcera-
tive colitis and diverticular disezsa.

)

o wn

-h"

—
~—r

civically exciuded frea the study are the follewing catageries
patients:

Patisnts with diagnosis of Acutz Regicnal Enteritis made

at the time of lzrarotomy for acuta :bdeminal pain with or
without tissue bzing cbtained, A ratisnt wish Acuta

Rzgicnal ZIntaritis is dafined 2as failzws: A patient wich

no pravicus nistsry of smzll iatzstinal or colonic disezse
who at lipavolemy vor acute atdcmingl pain has o evidance
of chronic inflammatory changas of the small or large

bowel but an acutaly inflazasd =mall intestine. Subsequent

poestoperative x-rays o7 the small bcwel and cslen are normal.

Patiasnts with Inflammatery disease involving the rectu:
and/or peri-rectal areas cnly.

Patiants who may raquire surcery in the near fuiure as
defined by the Tollowing critaria:

a) The anpearance of "toxic megacolon™ with evident
colenic ¢ .ony and dilatation, and signs of peritoneal
irritaticn on physical examination.

b) Active gastrointestinal bleeding requiring transfusiecn

at a rats greater than 5C0 ml/week to maintain hematecris

constant cr avoid hysotansion.

c) Evicence of non-lccalized periteneal sailage by bowal
contant.

d) Intastinal obstructicn exzzcted to require immninent
surgical relier.

e) Intrasbdominal abscess or pevirectal ebsocess recuiring
surgical drainzge.
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d.  Staphage lysate

WBC Counting 300 Cells:
PN
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Fosinophils

Yonocytes
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Soedimentation Rale

Tnmunoglobuling Quantitative:
TpG
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Serum Proteln Electrophoresis:
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CIi
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o

prelleta
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Fecal Tat

Vitamin 'A' Absorption: PHE
ST

Total Protlcein
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Trmsferrin

Skin Tests:
D

24-110Uns
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Munps

I'richophyton
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Varidase

SLaphage Lysate
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BASIC DATA

Colitis or Crohn's ?

Review Number

(1Y)

\n

First Attack or Relapse ?

(V]!

Sex

Oy

Year of Presentation

Age at Onset

Mode of Onset *

recivitatincFactor/s

QOccupation

Treatment Prior to Presentaticn

Drration Disease at Presentation

Associated Diseases

Pregnancy

| 2
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IN VITRO HUMAN REACTIVITY TO ST!

Vol 115, No 1 Ocroker 1978
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AYLOCGCCAL PHAGE

LYSATE!

J. H. DEAN. J. 3. SILVA. J. L. McCOY. S. P. CHAN. J. J. BAKER. C. LEONARD. ano R. B. HERBERMAN

From the Department of Immunolcer. Litton Bionetices. Iac.. Kenwington, Md. 20705, cna the Medical Center. Recsler Air Furce Base, Buioxi,
Aiss. 39531, ar.d the Laboratom of Immunod:ngnosis, National Cancer [nstizute. Betresda, Md. 20014

The cell-mediated reactivity of normal individuals to
staphylococcal phage lysate (SPL) were tested in vitro in
the ivmphocvte stimulation (LS) and leukocyte migration
inhibition (LMI) assays. There were 95¢ positive re-
sponses in L3 (stimulation ratio > 3 with p < v.v1) and
67 positive respanses in LMI (migration index < 0.30).
Enriched subpopulations of T and B lymphocytes were
prepared with rosette formation and density gradient
centrifugation. SPL stimulated ivmphoproliferative re-
sponses in both T and B ceil subpopulations whereas phy-
tohemagglutinin (PHA) stimulated only the T ccil sub-
population. Cord blood leukocytes were tested in the LS
assay and {1 gave positive responses to SPL, 51~ to
PHA. and i7% with SLO. SPL appears to be a useful
reagent for the in vitro study of cell-mediated reactivity,
and may provide somewhat different information from
that obtained with other mitogens or antigens.

Since Nowell t1) first described the morohologic transforma-
tion ana prouferation ot lvmpheevtes iram normal subjects
incuced by the piant lectin shytutemazzivtinin 1 PHAN the
lizerature has been reoiete with numerous reports of cther
substances 1aducinz lvmpheorcliterative responses, Pearl-
main. e: ai.+2) irst cescribea ne n Lt inducton of iy mpho-
cvie miastogenesis Dy A solubie antiZen derived irom the tuder-
cele taciiius \PPDy and demonstrated tnat this response was
timiteg to ndividuals demonstrat:nz gelavea cuianeous
reacuvity to PPD. In addition. crude sotuble proaucts of
streptococcus (51 and staphslococcus culture Gltrates (4 have
been srown to induce proitteraiion ot human per:okers! blood
leuscevees. It has never peen ciearlv eiucidatad whether the
Ivmphoproliferative tesponses asscciated with the nacterial
progucts of siaphslococral ana streptococeal cuitures act as
nonspecific 'vmprocyte mitezens 1n g monner sintlar to PHA
Ar aCl 35 ~Deciiic JanliZens reguhIning priof sensitizaticn ol
rnermal subrects’ Ivmphocyvtes.
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reactivity t0 a phaze lvsate of Stcons lococcus cureus tSPL) (3)
and have proposed an important roie ot cell-mediated immu-
nity (CMI) in resistance to -taphviccocei (6). In limited
studies. SPL preduced clintcal imorovenent :n some patients
with turunculosis. pustular acne. pvocermia. eczema. bron-
chial astama. upoer resprratory :ntections. and staphylococcus
enteracolitis, atler rogic it and nasentera! treatment (3. 7, 3). [n
amimal models :nvoiv.nz incuction of mmunity by repeated
injections of iow virulences S. cureus toilowed by challenge
with SPL. Shavegani and assoc:ates opserved increased staph-
viccoccidal activiry ot immune leukncvtes 19), and increased
protection: ol mice to vaccinia or :aliuenza virus chalienge (10,
1. ‘
This present study was undertaxen to evaluate the use of
SPL in the in vitrn assessment of ceil-med:ated reactivity. The
ability ef normal human peripneral biocd Ivmpnocytes from
aduits and iram cord hiood to resnond to 2PL was examined in
a !ymphacyte stimulation assav. In acd:tion. the kinetics of
this response and the responding ceil ivpes were partially
characternized. SPL was siso tested 1n the leunocyte migration
wnhibwtinn (LMD assay. .

MATERIALS AND METHOOS

Recetents tested. The staphyviococcal antizen preparation
{SPL) usea i these stua:es was commercialiv ubtaned and
was prepared by lysinz cultures ot virulent. ccazulase-positive
Staphasiococcus curets by iarection witn the Gratia strain of
stapaviacoccus bacteriopnage. The SPL used 1n these studies
was prepared from 3. qureus o1 tne serotvpes [ and (I ot the
internanional tvpe custures of Cowan Ecvniot ot thisreazentis
parttally stanaara:izee ca the has<is of bacterzal ana phage
particle count. Econ mnii.cer ot reaz2at otains the bactorio-
phase lyvsate uf anproximatels two biilion N, sureus cells along
arth aporoximaten ten mlilon star-vioeaccus hactenophaze
particles «7, An amooriant teature o thts reazent toe in Lro
Ansdvas 13 That oo oress ded. The proten

crneerirzlon of eact for ol 2P aacd woss g temnsed by the

matoee ras heen ad
metnoa of Lowey 22 ool SPL was stored a8 C wand used
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cells/ml in medium RPPMI 1640 (Grand INland Biolugical Co..
Crand Island. N. Y.). containing 25 mM HEPES butter. 1™
glutamine. 50 we/ml gentamicin (Microbnological Associates.
Bethesda, Md.) and 107 fresh frozen human AB scrum
(heat-inactivated 36°C for 30 min). The lymphocytes were
tested for proliterative reactivity to SPI. and PHA with a
microculture (200 ull lymphocvte transtormation assay. One

of the rall suwnonunan weea acddad in
wnsion were

hismdsad misrn su
o Iae L SUspen auGolr 10

JHGHdIT iAWV -

quadruplicate to wells of a Falcon Microtest 11 plate (Falcon
Plastics. Oxnard. Calif.) and varving dosages of SPL and PHA
were added to these wells 1n [00-u] voiumes diluted in complete
medium. All microcultures were pulse labeled for 8 hr hetore
harvest with 1 4Ci ot tritiated thyrudine (*H-TdR) (specitic
activity = 6.7 Ci/mM: New England Nuclear, Boston, Mass.)
after varyving davs in culture. Cells from ecach microcuiture
were harvested on a multiple-sample harvestor precipitator
(Otto Hiller Co.. Madison. Wis.) onto strips of fiberglass
scintillation paper (Reeves Aneel Co.. Engiewood Cliffs. N. J ),
washed with 3% cold trichloroacetic acid. and transierred to
glass saintillation vials containing 5 mi of a toluene-based
santillation cockrail (L3C. Yorktown Research. New Hide
Park. N. Y.

Vials were counted on a Packard Model 2450 scintillation
counter for 10 minutes or to an error of 17 or less. Data were
calculated by computer usinz the Welch medification of the
Student t-test to determine significance. Data were expressed
as the stimuiation rat:o t5R) which 1s the ratio nf mean cpm
ir: experimental cultures 10 the mean cpm in control cultures of
PBL alone. PBL cultures with an SR > J were consicered
positive and were all significantly different from control
cultures at p < 0.01.

Stimulaticn of cord blcod leukoes tes. The response of cord
blood lcukocytes 10 SPL was assessed 1n one of our lahoratories
(S.C. and J.B.) by a previousiv descnbed macroculture !vm-
phocvte stimulation method routinelv emploved in that labo-
ratory 1o aetect hacterial antigen recognition 1141, Because of
hign leve:s or '"H-TdR inccrporation into FH.isolated leuko-
cvtes. cord blood monunuciear cells were prepared bv 1 < G
sedimentation followed nv nylon wool fiitration and then
reconstituted at a concentration of 3 x 10% cells'ml in medium
RPMI-16840 supplemented with 207 autelogous plasma and 50
sg'ml gentamicin. One-mulliliter volume ot this cell suspension
was cultured in tniplicate in 1-dram vials. Control cultures
received 0.1 mi med:um. wnile test cultures recerved 0.1 mi of
an appropriate concentration of antigens or mitogen in me-
dium. Cne microcune a1 'H.TdR was incubated w»iuth each
culiure for 4! : hr betore hasvest. Anticen-treated cuitures were
labeled ang terminated on tne Tth dav. Cultures contaiming
PHA were hikewise terminatea for convenience at the <~ame
ume the ant.oen cuilures were termenared «dav Trowrich
acerunts for tne womver leveis of PHA reactivity enserteat Ol
suspensions were hamestea onto Hiberzlass paper strpes that
werp asszved tor *H-TaR acorporation as described ahave A
stimulation favo of > L rerre-entnz alembicant sumulation ot
P < OUl. was consiiercd positine,

FPreparztiun of {vmronoevie sudpuoulations. The atnliy of
SPL to trizzer fempaoproeration :n Te and B-homphocs te-
enniched <uhpopuiations was ~tugied by rosetie separation
methods, as cescrthea 15, Dean.d Ho Nika JJ S0 MeCnL )
L. Canron. G. B.. ana Hernerman, R B.. submattes 0 |
Immunoi ) Bricls. sneep emvtareevies (E) orosettes were
[ rmed by tre method o Janaa! of 3 R At Cor ) oar and
then <oy

ateQ iTrme N -fose 1

AGyeonut dons on i

Yoy

gradients. This step was repeated and the E-rosettny <ali
populations were pooicd The E-depleted subpopulitien, en-
nched 1or B Ivmphocytes and monacyvtes. wese also ~tudhed.
Each subpopulation was monitered tor surtace imaune gicbua.
lin (1) staining by using rluorescemnazed goat anti-human 12\
and goat anti-human IgG 1Hviand Laboratories. Costa Mesa,
Cali.r and esterase ~taiming activitn, Unseparated P14,

coantatnad 9t _ 0 o ozta
CONLalIvll wax = U 730 0

tion contatned < 3% lg.stwming cells and <« 1.0 ¢ esterase
staining: and the non-F.rocetting subpopuiation contained
747 lg staming cells and 26 = 2% esterase statming ceils
Unseparated PBL. E-rosctted enriched (T). and E-depleted : 18
cells and monocyies) cells were cultured as described above
with appropriate concentrations of SPL or PHA and the
proliferative response of the PBL and each subpopulation was
assaved bv ‘H.TdR incorporation at the appropriate time
penod.

LM assex. The reactivity of normal donor leukocyvies to SPL
was studied by a direct LLMI assay previousiy described 117,
Brie!ly. various cencentrations ot SPL or medium were aaded
ina 0.5-ml volume to 2 .« 10° leukocyies suspended in McCoy's
5a medium (Grand Island Biolozical Co.) supplemented with
10 fetal calf serum. penuwcillin. and streptomvein. This
mixsure was incubated at 37%C for 45 m:in n a humidii.ed 37
CO, atmospnere. Sterile Micropets (Clav Adams ang Co..
Parsippany. N. J.i were filled with 23 ul of cell suspension. one
end was closed with seai:ng clay (Seal-Ease Capiilary Tube
Seaier. Clay Adams and Co.i. and centrifuged at 200 - G for 10
min. Each capillaey was quickiy cut with a vial-tile just below
the cell-hiquid interface. placed into Lexy culture chambers
(Mini-Lab Co.. Quebec, Canada) and 1 ml of complete med:a
was added. Experimental cultures contained 0.1 mi ot the
a2ppropriate concentraticn of SPL. All tests were pertormed in
gquadruplicate.

Cover slips were pressed into piace. beinz careful to leave no
air bubhles. All migration chainbers “were :ncubated un a lev el
shelf at 57°C for 24 hr 1in a humiditied 5% CO, incubator. Alter
incubation. the areas of migration were projected onto paner
with a Zetss microscope (20 ), were traced. and then
measured by plamimetry. The migration index 1Mb for cach
test group was calculated by the following turmula:

rmine colls: the E.rnepttine sud st
ing coils; the L-rosettiing st Hild-

Ml Mean micration area in presence of antigen
.
Mean migration ared (0 LLE alsence Al antigen

Repiicate areas ot migrat:on were almost alwavs within 107 ot
each other ana were more revuentiy within a 2 to 37 ranue.
Cord hlond+ were not studied in this as<ay hecause ot the
insuificient volumes of bluoed avadabie.

REST LTS

Dose-rescionse & « The ause-responee Kinetics was ue-

termonedivredcn ot ot S LS U Lning

INT UL T

2ais Henteentative oatd tnom ~ien
af.zure o The concentranion o sPlon

eaCh Viai thar Was loUnA o Lo e SPUMmUm Prol e fllv e fesDonse ~

studies are pre

was used in ali LS stuaies empioving that vial and was tod
not e vary sgntioantiyoan ad vials of that parst.eulas lor e
Adnimum Qeeage of NP0 e mavimum probiferatien ot
mucroculiure s assavs ransed beiween S0 ana 60wl ol
protem wen and nomost LR studeas 03 gz oof SPPL o woe
emmmed Una:'.

Cng ol o proern

Pl wacound ro Gentaim approsmaneny
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Figure 1. Doce respunse of human peripheral blood leukocvte
cultises to vaming concentratians of stanas lococeal antigens XL,
Symboi 1@ sepresents mean (pm of *H-TdR incorporation 1n PBL
cultures from three normai dunors |=mean standard error (3.E.) )
terminated after 7 davs an culture.

Kinetics ¢f ivmpreproliferat:on to SPL. The kinetics of the
lvmphnproliterative re~nonse tn SPL was also examined with
PBL from severa! donor: ta determine if tnis response follows a
delaved time course similar to that seen with other bactenal
procucts. The results of these studies are oresented 1n Fizure 2.

. The lvmphoproiiterative response to SPL was maximum on
day 6. althouzh strong reactivity was aiso observed on both
davs 3 and 7. This was 1n contrast to the maximum prohifera-
tive response obszerved with PHAL which under these same
microculture conditions peaned an dav 4.

Lymphoproliferative resoonse of agu/t human PBL. PBL
obtained trom £2 healthv aduit donors were cultured with SPL,
PHA. or rmea:um alone. The PHA cultures and their respective
controls were pulsed and harvested on day 4. The cultures
contain:nz appropriate concentrations of SPL anc tne:r respec-
tive control~ were pulsed and harvested on dav 6 because of the
results chtained n the kinetics exveriments. The results of
these Ivmphocyte proliferation assavs are shown in Table 1.
Ninetv-five per cent of the donors’ leukocvtes cultured with
SPL demorctratea a lvmphoproliferative response. The mean
level of *H-TCR :ncorporation into DNA in leukocytes cultured
with SPL was 75.739 cpm and the mean SR was 127. All of
these same donor leukocytes demaonstrated a positive Ivmpho-
proiiferat.ve mesnonse 1o PHA givinz a mean cpm of 97.636 and
a mean of SR of 271 Three o1 the tuur donors with a negative
response to SPL emean SR o1 1 41 had normal levels of PHA
reactin v, w.th 2 mean SR o! 112 wnile the ourtn normal
donor r»d horgerione 1ow PHA reactivity wirh a mean cpm of
2532 arcan SR o 1T,

Lymonozce dperati e resonnve of cord biggd leukoes tes. 1.eu-
‘kacvtes : 7 curd hionas were aiso examined 1n a macrocul-
ture hvmohocvte ~imuialion dssav witn appropriate coacen-
tratione of SPL.SLO. or PHA «Tabie I1 All cultures were
puised. Libelec witn *H.TdR. ¢na termirated on aav 7. Ot tne
s5 cord livod sampies cuitured with SIPL. 19 (411 demon.
strated s.onitcant *H.TER incernoration with a mean SR of
13 8. A lesser numrer o tnese <amme cont plond sammes (177,
responded wain

mean SN 1¢

WTRODIGHETAL R 1o LU wath 3 sm lur
. Fizntvoere per cent o164 WTr ot tne cord biog
samples demuonstrated s.onu,2ant prelacret: 0 an the presence

DAYS N CuLTLAC

Figure 2. Kinetics of lvmphoproliferative response in cultures of
human peripheral binod leukucytes 1ncuced by staphviococeai anti-
gens (SPL1. Symnol 1 @) represents mean cpm of *H-TdR incorporated
into DN A ot peripheral bloud lcukocytes trom three donors « = 5.E.).

TABLE [
Lymphoproliferative response of human peripheral biood Ivmpnccstes
to stapnylococcel phage Ihsate end phy:ohemasglutinin

Positive Responses’

Mcesn SR of Meancpm = S.E.)

Sumulan ‘-?::( :l’ 5;;::' Responders of Responders
SPL 95 (73/82) 1273 t=14 5,959 (=3010)
PHA 100 { 32/82) 143D 97,686 i =4341)

* SPL was used at 35 yg/well, and PHA at 0.5 ug-weil.

* Sumulation ranio > 1.0 was considered positive and was sinifi-
cantly different {rom contrnl vaiues. p < 0.01.

¢ Mean stimulation ratio of responding dlood samples relative to
mearum control { = mean stanoard error).

TABLE II

Stmu.ation of nywn wool puriiied cord binod Inmphoevees with
staphvlococcal phaee Ivsate, streptol-sin-2. and phytohemaggluiinin

Treatment = Responcers 1P /T of‘\é“:‘ SR'Q oi\l‘"t crme .
SPL 416 119746} 13.8 35.722
3LO 1790 9/52) 193 10.390
PHA 81 (46:47) 153 5713

¢ Percentace of positive Ivmphoprohiferative responces obsesved in
cord biood sampies treated with above reactants relative to non-
treatec medium controi cultures tpositive reactions number of Dincas
testec) Stmulation ratio _ 31} was censiaered pusitive wnen sicnidi-
cantis a:fterent frem enntenivalues at n < 00T,

* Mean sur en rattv Sil of respona:ng cord Ylood saTmsles
relative ‘o medium contrnl

¢ Mean counts per minute rcpmo ¢! reapind.ng cord Liood sam s

of PHA The PHA walues (SR) ohtained were lower than
routine:y ohiained pes<bly because the culiures were termi-
nated for conventence at the same uime the bacteral ant:zen
cultures were terminated on the Tia cav.

Responces af PBL <ubncaulations o SPL. In order to define
the lvmonnncyte subpopuiatinn: underzring a proliferative
respanse to SpPL. adult muman PBL were separated hv E-
rosette furmaton :nto T ana B celi-enricned sunponulations
Unseparatea PBL and enricned subponulatinns were culturea
with SPL a0 uzowell). PHA (0. woowelln or medium glone.
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The result~ of one representative experiment is shown in Figure
3. In responsc to Pl the non-E rosetune cells had a levei of
incorpuration sizular to the unseparated PRL and the E-roset-
ted cells had an increased level of stimulation. In contrast, the
non-E-ro~ctting cells had verv httle response to PHA. SP'L
clearly tnggered Ivinpnocvte proliterationin both T and non-T
cell subpopulations in contrast to PHA which, by the same
separation procedaures. trigecred pnimaniv T cells (Dean. J. H.,
Silva. J. S.. McCov, . L... Cannon, G. B.. and Herberman, R.
B.. submitted to J. Immunaol.).

Humen LM assavs uttin SPL. LML assav: were performed
with human PBL samples using varvinz concentrations of
SPL. These results are summarized 1in Table TI1. Eizht of 12
individuals (677 in LMI tests demonstirated positive migra-
tion inhibition with undiiuted SPL. Reacuivity decreazed as
the conceatration o1 SPL decreased. Thege were tour indivigu-
als wnho were tested 1n repeated experiments. Three gave
posiuive reactions repearcaly. whereas the tourth was horaer-
line positine once ana necative when the iest was repeated.
Cord blood teukocytes were not stucied bv the LMI assav
because o: 'n.utficient blood vouiumes. The subpopuiation
responsibic : - :tie production of leukocyte migration inhibi-
tion factor ¢! ~ currentis unaer study in our laboratory with
an ingirect |. »5av.

DISCUSSION

Antizens n- mitogens which produce sironz stimulation of
lvmphacytes mt most nermaeal indivicuals have neen useful in
the assessment of ceiiuiar tmmune competence. Decreased or
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F.eure i lLamp-oprolieraiive resnorse of human rertpreral buond
leuheente <ut vopuatiors to PHA apd SPL Posuiat-ons -enrecentea
are unseparatea 'RL T (el enrened by E meettine. and F aen.ctea.
enncnce (ot Polomonaccvies monoevtes and mull ool Bare renre.

gertcrrm ot *H T riv moerperais av o gt agnrenangaat.on o mecium

alone, I'H A ana =P Optemas natesenic eontentraiinas of PHA 01
wg per acuana SPL LGN L2 pet we L wees emriene: PHA cLitares

from tne sorc eune

LR wers et ten o0 tee dth gy SPLL

cujlirrs wern oo - W T LIV @nU VLS SUDTENte gt e

TMCALLM COTITC "L Ll Ln L efd0e 0 DRe 4505 ORE THD Ca Values

HUMAN REACTIVITY TO SPL

e

TARBLE 1
Inhidttion of normai gonor leukocste musration by SPL- ©

Maigration Incex 1M to SPLa N arwns Doate os

Normal Dunor o

1 nondute s [ 14

L.J. Exp. 0.80 0.79 0.96

LJ. (Exp. 2 © 086 034 1.09

G F. Exp 0.75 091 0.99

G.F. (Exp.2) 0.30 0n.97

L L (Exp 0.00 0.86

L.L. tExp 2 0.71 0.95 1.05

R W (Exp b N.62 0.7 0.91

R.W. (Eap. ) 0.52 0.79 0.91

M. K. 0.44 0.97

J. R 0.97 125

K. N 0.86 1.06 0.99

K. B. 0.84 0.89 1.01

JoM 074 0.82 0.98

C. K. 0.99 0.99 1.00

B. M. 0.44 1.00

AJ 011 0.71

¢ Total pusitpnes®

= 1716697 47164257 0/10 (0%,

Total no tests
"*Reactions were censidered powitive it M [ was < 0.30. Staust:cas
evaluation of the resuits aemenstrated that p < Q01 when the M.L
was < 0.80.

undetectable stirulation of lvmphocytes by mitezens has been
found in many cancer pat.ents. maniy tnose with acvanced
disease (1S. 19 and in panents with some forms of im-
muncdeficiency disease 120, 211, The results of the present
stucdy indicate that SPL mav be a uscful addition to the
reagents used v mceasure {unctional reactivity of human
lvmphocytes. Its lack ot toxicity :n L:itro 1s a clear acvantace
over some other hacterial preparaticns 17). In add.tion. it
produced hizh leveis of stimulation with lymohecvtes trom
most normal acqcits tested. Prelimimary studies trom our
laboratory show tnat some cancer patients and nther patients
with immunodeficiencies have hittle or no reactivuy to SPL.
SPL may be a par:iculariv zond supplement to PHA for such
studies, since it appears to measure reactivity of a different or
additional subnopulation of lvmphecyvtes than that stimulated
by PHA. When PHA and SPL were tested in parallel with
rosette-separated ivmpnocyte subpepulations. a major and
consistent dittercnce was seen. As previously reported (Dean,
J. H.. Silva. J S.. McCou. J. L.. Cannen. G. R.. and
Hernerman. R. B . submitted 10 J. Immunel.), PHA trizgered
proliteration promanly 1n the E-rosetuing subpopulation. In
contrast. SPL was abie to ~umulate the fraction depieted of
E-rosette-torming cells, <tronziv, as well as the tract.on en-
riched lor F-roset c-“orming cclls. The azent may thereiore be
quite usefc in ~tuaving reacin .ty of human noan-Tocels. 1t s
not vet ¢iear that ke aen-T celi resporainz to SPL s a B-ceil.
since the Iraclicn sivaed al~o cunraines meonsevies and nuell
cetls Heweverit <l trat Boelds aze e, mince T ang
B ceiisaretne rny ol tvpes whien Rave been demnnstratea to
be sumuiated by matozens or antigens (220 251 A streong
stimulant tor human B ceils 15 needed since endntuxin, which
trizzers hen leve's ol preliieraton ot the mou-e B hhmohocwtz
componcnt 124 0 our hands. preduces sniy weakx anc
unrehatiie ~siimu.ition of human ivmprnocytes We 1re pres-
enilv attemot.nz toiract enate SPLL o avterm.ne sf a separate
camponent cLa stmuiate non T oeeds, secectinely

I matian produced i S and

The ven &
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the almost universal reactivity to it by normal adults, raises
the question ot whether 1t 1s acting as 8 mitogen or as a specific
antizen. There are several pieces of evidence which suggest
that SPL is recognized as an antizen in lvmphocyte stimula-
tion. Although there was a verv hish incidence of reactivity to
SPL. a few normal adults with no eviaence for celluiar immune
deficiency were non-reactive. Each of the tour SPL. non-reac-
tors did react to PHA: all but one had normal levels of PHA
reactivity. One mizht expect a hizh irequency ol reactivity to
SPL since S. aurcus is almost ubiquitous (6) and infections
with S. aureus are verv common. beginming with colonmization
of the umbilical stumn ot the newhorn. tollowed by various
clinical ana subclinical intections. In aadition. many individu-
als are carriers of 8. aurcus or have intections which are otten
chronic. In spite of this exposure, less than 57 of normal adults
had detectabie antibodies to S. aureus by counter immunoeclec-
trophoresis and gel citfusion (23), although delaved hvpersen.
sitivity reactions to SPL was observed 1in 94 of aduits tested
{5). Our observation of inhibition by SPL of migration of the
leukocyies of many, but not all. normal adults 15 also consist-
ent with frequent cellular immune reactivity to SPL in
humans. Lymphocvies from normal mice were not stimulated
by this matenal (Dean. J. H.. unpublished datai. although
specific cell-mediated reactivity to SPL was induced in mice
by deiiberate :mmunizat:on with £, cureus 126. 271,

O:her investigators have also observed frequent stimulation
of human lvmphocytes by matenais denved from 3. gureus
{28). Taranta 2%, Ipoked tor reactivity with cuiture fiitrates of
131 strains ot Gram- -positive and Gram-negative nactena and
found it restrictec to onlv 3. cureus and a l.ml'eu number of
streptococcai strains. Comparabie filtrates trom S. albus failed
to produce lvmphocy te stimuiation.

An additional cbservation wnich was consistent with the
antizenic activity of SPL in Ivmphocyte stimulation was the
ume course of respunse. Maximum prolileratcn was not seen
until 6 dayvs. sim:ar to that obsesvation tor tubercul:n and
other bacterial ant.zens. and different {rom the eariier peak
seen with mitozens |0 ine microcu.ture assav (291,

The evidence :or nonspecific mitozenic action of SPL 1s the
very high levels of stimuiation. and the reactivity of many cord
blood lvmphocytes. Greater than 100-j0id stimulation has heen
mainiyv associated with mitozens lixe PHA. However. some
bacteria! antizens have been found tu produce hirh levels of
stimuiaton (301, It s also generally assumed that newborn
human- have httle or no cell-mediated immune reactinvity, and
that only 78 anubodie~ are transterred irom the mother.
Heweser, i SPL were stmply aciing as a mitegen 1t woald be
sumn#nz that mere than nail of the samnies were non-reac-
tne, wnoreas a much Rizner ncizence of reactaty was
inducez By PHAL [t i~ &nown that tee naman 1zt is aevelops
celluizrimmune comretonce ~ome e BUiore 0.rIn 0o and it

is jole £5ihie ThAl 3ome lptuses are s¢ns.liced oy 2 walecenta

.38 Was

pas-age of hactenal annizen: or hy 2ome mecnan:
PIOVIUsY GETARS TATEN LD SCTTIT0E BalLiE o l)
Te restive the Gui~1.n mefe Ciears on wreiner SPl. acts as
8 WReIIN N oANNIen 3N vmdhoevie stimuation stow.il ne
NeCes~1ry (N Delirm <ome Prospectine tudies N nczaine

TEACTOrs ang ook [uf CORVEI~0N 1N 2550053000 Wit ~tais -

coccal infections. [t will also be helptul to correlate dircctly the
presence of lymphocvte proliferative activity with other assavs
of immunity to staphylococeal antigens.
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REFERENCES

. Nowell, P. C.. Cancer Res.. 20- 462, 1950.
2. Pearmain. G., Livcette, R R.. and Fitgerald. P. H., Lancet, {: 637.
19G63.
3. Hirschhom. K.. Schretbman, R. R.. Verbo. 5., and Grusxin. R. H.,
Proc. Natl. Acad. Sci...52: 1131, 1964,
. Ling, N. R.. Spicer. E.. James. K.. and Williamson, N., Br. J.
Haematol.. 171. 421, 1964.
5. Mudd. S., Taubler. J. H.. and Baker. A. G.. J. Res.. & 493. 1970.
. Mudd, S. and Shayegani. M.. Ann. N. Y. Acad. Sc1., 236 244.
1974.
. Baker. A. G., Pa. Med.. 66. 25, 1963.
. Salmon. G. G. and Symonds, M.. J. Med. Soc. N.J.. 67 183, 1963.
. Shavegani, M., De Courcy, S. J., and Mudd. S.. J. Res. 14: 44,
1973.
10. Allen, E. G. and Mudd.
11. Shavegan:, M., Liet. F.
1974,
12. Lowry. O. H., Rosebrough. N. J.. Farr, A. L., and Randail. R.J., J.
Biol. Chem., 193. 263, 1971.
13. Bovum. A.. Scand. J. Clin. Lab. Invest., 21: 77. 1963.
14. Oppenheim. J. J., Dougnerty, 3., Chan, S. P.. and Baker. J.J..In
press, 1973.
15. Dean. J. H.. McCoy, J. L.. Silva, J. S., Paiaszvnski. E. P., and
Herberman. R. B.. A.5.M. Abs. M203. 1974,
16. Jondal, M.. Hoim. G., ana Wizzell. H.. J. Exp. Med.. 136" 207.
1972
17. McCov. J. L.. Jerome. L. F.. Dean.J H.. Cannon. G. B.. Aiicred. T.
C., Doering. T.. anc He.'be.'m.‘n. R.B..J Natl. Cancer inst., 33.
11, 1974,
18. Oppenheim, J. J.. Whang, J.. and Frei. E., IIl.. Blood. 25. 121,
1963.
19. Hersn. M. and Opnenhe:m. J. J.. ngl.d Mea. 273 1045, 1965,
20. Fudenberz. H. H. ana erﬂmhcrr K Science. 146: 621, 126+,
21. Ling. N R. and Sootrull. J F.. Br. Med. J.. 2 1450, 1964.
22. Chess. L.. MacDermiott. P, and Schlossman. F..J Immurol.. 112
1113, 1973,
23. Chess, L., MacDermott. P.. and Schlrssman. 3 F.. J. Immuncl,
113. 1122, 1974
24. Andersson, J.. Melchers, F., Galanos, C., and Ludentz. O . J. Exp
Med.. 137 243, 1073
25 Nogel, ). G. Tuarzon C UL Careella. T. AL and Sheagren. » N .
Ann Intern Med . 52 15 1974
26. Taabier, J. H . J Immurol . iU =i6 16758
27 Tawouwrn d Hoand Mood 2 fmmurer . (0] '-':') Land
23 Taranta, AL Aan N Y Adaa Sa, 29 82013
23 Dean. J H. NMCw 0 L. Balhuzr, L. Bunin, D J ana
Hernerman R B Fec Prac . 32 1004 1277
0 Kewer, H. Kosnner | oare Ranian H.J Immuno.. n 73
1.4,

3 Cerpeinnni. R, Boarard G D, Conpo. T Mizgaro, V' C,
hY

—

o de

w g =~

S.. Infect. Immun., 7: 62, 197
S.. and Mudd. 3., !nfect. Immun.. 9. 991,

Premsii, Corory B3 and vedeznine, M T, Tranemam.
Prec . J 2
12 Plate JU M ane Amo~ i Celi Immunol., | 483, 1971

»



II. EFFECTIVENESS DATA



A. CONTROLLED STUDIES

This section contains the protocol for a clinical
study of Staphage Lysate being conducted by John S. Silva,
M.D., at the Veterans Administration Hospital in Biloxi,

Mississippi. It is submitted in accordance with 21 C.F.R.

§ 314.200(c) (2).
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Dear Mr. Lincoln:

The enclosed protocol has been accepted for clinical trial by the
Veterans Administration Hospital in Biloxi, Ms. We are presently
attempting to define the clinical efficacy of staphage lysate in
the prevention of wound infections in surgical patients who are
identified as high risk. We have tested over one undred patients
without complication. Our incidence of reactivity is 82 percent.
While the data is certainly preliminary, it would appear that
reactivity to SPL may be useful for identifying immunodepressed
surgical patients. We have too few patients treated to be able

to make any statement concerning prevention of infections.

In addition, we are in the process of submitting a similar protocol
to Keesler Air Force Base Medical Center Research Committee, and
anticipate within 12-18- months to have sufficient mumber of patients
to determine if SPL will be efficacious.

HN S. SILVA, MD.
rincipal Investigator



STATEMELT OF STUDY

Background

" Infection is the major cause of mo:bidity and mortality following
surge¥y or trauma. In 1967, an estimated 1.4 million patients had post-
opera&ive vound infections (1) with a t;tal cost of nearly 23 billion
dollars (2). The rate of infection can be cpproximated I, = D.V/HR,
where D = dose of chterié with a virulence V and HR represents the host
resistance. Factors which increase D increase I, as noted in clean cése
infectior rate = 5.1% but in clean-contaminated and.dirty cases the rates
are 10.8 and 22% respectively (3). Most attempts to reduce infection
rates have been directed towards lowering the dose of bacteric.

While D is certainly importent in the development of wound-infecticns
in the final analysis, it is deficient host mechanisms which fail to
eliminate invading microorganisms. A rumber of acquired defects of HR hav
been noted. Impaired phagocytosis and intracellular killing of bacteria
have been reported in septic and bu?n patients (4-6). Of particular
importance is the series of preoperctive assessment of host resistance
by MacLean (7-9). By simple skin tests to recall éntigens (FPD, Varidase,
mumps, candida and trichophyton) they wers able to identify patients with
impairment of HR. Patients who did not xespend to more than~one:cntigen
had 20% septic episodes ond 337 mcrtality, compared To normals with less
than 5% incidence of sepsis.

Problem:

Having a method for the identification of patients who heve increased
risk for sepsis and death, vhat can be decne? Howard succinctly answers,
"....nonspecific adjuvants (of host resistance) would ge even nore effecti

in the prevention or treatment of infection in pctients rendered immunolog

gically deficient by surgery or traupa.' (6) -




Method of study:

After informed consent surgery paticnts will be skin tested pre-

operatively with recall antigens ac previously described (7). Patients

who dé not react to two or more antigens will be randomized into treatment
or control groups by the serial sealed envelope method. Skin testing will
be repeated 2nd-4th postoperative day and weekly thereafter.

fétients selected to receive the therapy regimen will have a test
dose of 1:100 SPL,0.lcc intrcdermally, to assess allergic reactions. If
there are none, the patient will receive O.lcc SPL intradermally followed
by 0.3cc via aerosol on day oge and l.0cc SPL orally on day two. The
protocol will start on the day prior to surgery and be repeated on the
second and fifth postoperative days. Infection surveillance will be
carried out by the principal investigator with tabulation of wound infec-
tions, septic complications and nosocomial infections in both control and
treatment groups. Data will bde analyzed with Chi square statristic using
a 2 x 2 square and the Yates ccﬁtinuity correction.

Pertinent work on this problem by others:

An exhaustive review of the literature failed to reveal other studie
designed to potentiate host resistance and reauce septic complications.

In animals sensitized to S. aureus, staphage lysate auguented phago-
cytosis and intracellular killing of both S. agurcus and E. coli (10,11).
In addition, SPL also protected mice against otherwise fatal doses of
vaccina and influenza ;iruses (12, 13). Clinically, SPL has been used
successfully in the t;eatment and prevention of chronic staphvlococcal
infections (14) abcesses (15) and .asthuc (16). Over 20,000,000 doses of
SPL have been administered withcut serious allergic reactiens. No docu-

mented anaphylactic recction has occurred,




Pertinent work in this ficld by the principal investioator:

Staphage lysate was found to stimulate immunodepressed cancer patients

(17) as well as stimulate both T-and B-lymphocytes (18). It is currently

" under investigation by the principal investigator as a measure of the immu-

nocompetence of cancer batients and has been approved for use as a skin
test reagent. We are now attempting to characterize tha ability of SPL to
stimulate in vitro the movement of neutroghils and monocytes. To our know-

ledge, this property has not been reported in any other substance and may

be cafdally related to the immunopotentiating ability of SPL.
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Staphage Lysate Therapy in Chronic

Staphylococcal Infections

TAPHYLOCOCCAL infections continue to
be prevalent. An ever-increasing number of
reports of staphylococcal disease appear in the
scientific, medical, and (perhaps more signi-
ficantly) the lay press. Elek' states, “In fact,
by sheer weight of numbers and distribution,
staphylococci are the most widespread of all
human pathogens.” These infections are diffi-
cult to treat bhecause of the frequent emer-
gence of antibiotic-resistant strains, particu-
larly in hospital patients. It is now noted that
antihiotic-resistant strains are increasing in the
general population. This is the basis of the
present-day alarm. As each new antibiotic is
developed, its use is followed remorselessly by
the appearance of insensitive strains? of
staphylococcus. It is of greatest importance
to find out the factors governing host suscep-
tibility and resistance to staphylococcal colon-
ization and infection. Host resistance is of
prime importance in preventing infection with
these ubiquitous organisms.® All means by
which this resistance can le increased must be
welcome additions to our armamentarium.

Over the course of the last nine years, the
senior author has increasingly used in his pe-
diatric and pediatric allergy practice a staphylo-
coccal antigen prepared by the lysis of viru-

Exceptionally pood results are here reported
in the use of a specially prepared staphylococcic
antigen for the control of chronic staphylococcic
{nfections.

lent staphylococcal cultures, It is the purpose
of this paper to present the results of this
therapy to date.

CASE MATERIAL

T sE cases forming the subject of this study

are grouped here according to the location of
the staphylococcal infection or according to the
anatomic diagnosis as follows: furunculosis;
pustular acne; pyodermia; eczema; bronchial
asthma (intrinsic or bacterial) ; staphylococcal
intestinal involvement and upper respiratory
infection (U.R.1.). Regardless of whether the
patient had one or more localized areas of
infection, or a more generalized infection, col-
onization of the host with staphylococcus pyo-
genes was the basic condition.

Each case of staphylococcal infection in-
cluded in this study was either selected from
a regular pediatric practice or was a member
of the family of a pediatric patient and was
treated at sonie time between January 1954

_and June 1961 Antibiotics were usually tried

phage lysate therapy.* Most patients received

[ before the start of staphylococcus bacterio-



courses of tetracycline, penicillin, chloromyce-
tin, and a sulfa derivative, Very few did not
receive three of these drugs in separate series
prior to SPL* treatment.

FOLLOW-UP

T HE cases presented here in summary were

all available for follow-up. Effort was made
to locate the physician of each patient wha
had moved away or changed doctors. These
physicians were asked for brief summaries of
the patient’s condition. Patients thus reported
were included in this study.

BACTERIOPHAGE LYSATE

GrapHyYLococcus bacteriophage lysatet is pre-

pared from broth cuitures of virulent strains
of coagulase-positive staphyloccocus aureus,
belonging to serologic Type 1 and Type III,
which have heen lysed by staphylococcal bac-
teriophoge. These strains were originally ob-
tained trom buman clinical lesions. The SPL*
ccnsists of these lysates together with live
staphylicoccal hacteriophage. No preservative
i» addi . Bacterial sterility is obtained by the
use of 'xcess hacteriophage and filtration, and
inaintz-1ed by strict aseptic technic. The prod-
uct co -tains lysed staphylococcus cell wall ma-
terud, staphylococcus intracellular substances
1endaied soluble by the lytic process. the meta-
Lolite.. and enzymes elaborated by the staphylo-
coceus, culture media ingredients in which the
staphylococei are grown and living staphylo-
coceal bacteriophage. Thus, this product con-
taius a full representation of the antigenic com-
ponents of the staphylococcus without any
preservaiive which may denature the proteins.!

ADMINISTRATION

(ONCE the nature of the infection is established,
the patient is given a series of SPL* treat-
ments. From 1954 to July 1959 all doses

*Hurcafter SPL is used for Staphylococcus bacteriophage
iv:ate  therapy.

tMat.tial was produced and marketed by Delmont Labora-
teties, Inc., Swarthmore, Pa. The acrosol apparatus was a
}'aw\-\(nng Nebulizer. The sinus adaptor was a DeVilbiss®
r-40,

were given intranasally. Children less than
two years old were given an instillation ap-
plied directly to the nasal mucosa by medi-
cine dropper daily by the parent at home.
Adults and children over two years old re-
ceived nasal instillation of SPL* by aerosol
apparatus,t fitted with sinus adaptors.t Treat-
ments were given one to three times each
week for five or six weeks unless improve-
ment was noted earlier. Following this course,
if svmptoms recurred, two or three further
treatments were given.

In July 1959 work was completed that in-
dicated that SPL* was safe for injection. When
the product was licensed by the National In-
stitutes of Health, the work was reviewed by
the authors, and new subjects were given SPL
intradermally or subcutaneously in graduated
doses. These cases are also included in this
study.

DOSAGE SCHEDULE

T HE dosage schedule was arranged to produce
the desired result without causing excessive
systemic or focal reactions.

SPL-I* is usually given alone at first. The
mitial dose is 0.05 or 0.1 cubic centimeters
and successive doses are double the previous
dose unless excessive reaction is noted. \When
a full cubic centimeter is reached, SPL-I and
SPL-II1 are started at 0.1 cubic centimeter
doses and volume increased as with the SPL-I
alone. Frequency varies from every other day
to weekly until the full dose is reached. There-
after, monthly intervals are usually maintained.
However, if an acute inflammatory process oc-
curs while the prolonged interval is maintained
(and if that process is thought to be due to
staphylococcic infection) two or three doses
are often given at two-day intervals.

No anaphylactic reactions have lLeen re-
ported by or to the manufacturers.

CASES TREATED

FORTY-EIGHT patients in our series had fur-
incles and abscesses due to staphylococcus
(Group 1y. Their ages ranged from one week



Group  of the Infection Cases Treated

Nature

1 Furunculosis 48

2 Pustular acne 14

3 Pyodermia 24

4 Eczema 60

5 Bronchial asthma 34

[ Respiratory infection 409

7 Intestinal disorders 18
Total 607

to 62 years. The one-week-old infant’s mother
was known to be chronically infected by
staphylococcus. This new-born child (who de-
veloped a Dreast abscess) was started on SPL*
therapy as soon as fluctuation was determined.
Most of the patients in this group had been
given antihiotics or sulfa drugs before start-
ing SPL.* Those who developed hoils while
on SPIL. therapy for other staphylococcal con-
ditions were not given other treatment. These
lesions usually cleared within a few days.

Duration of svmptoms before the start of
treatment varied from nineteen years to one
day. Twenty-eight were three months or less
in duration; ten between three months and
one year; five between one and five years;
and five between five and 20 years. Twenty-
four cases cleared after from one day to six
weeks of treatment, Sixteen cleared after six
weeks to six months of treatment. Four cleared
after six months to one year. And the remain-
ing four were symptom-free after they had
been given treatment for periods up to 19
months.

In the 48 cases, there was not one single
failure. All the patients have remained free of
of hoils for a follow-up period of seven months
to four years.

Fourteen patients who had pustular acne
were treated (Group 2). The first four pa-
tients who had acne and who received SPL
therapy* were being treated for chronic re-
current sinusitis. They had flare-ups of chronic
acne during the treatment. \When these flare-
ups subsided, the skin of each patient was
free of pustules or of reddened indurated areas.
it was apparent they had recovered from the
acne. This encouraged us to treat ten other
patients who had severe acne. Each patient

No., % No. %
No. % Failures
Recoveries Improvements or Relapses
48 100 0 0 0 ]
11 79 3 21 0 0
24 100 0 0 0 0
52 86 1 11 1 2
30 88 2 6 2 6
304 76 98 23 1 2
17 94 [} 0 1 6
486 80 110 18 11 2

had previously undergone extensive treatments
with other agents. They were discouraged
people. Of this group, seven .recovered com-
pletely and three showed improvement. Of
these three, one had received severe x-ray
burns of the involved area. Her acne was much
better, but she has required more frequent in-
jections to boost her immunity than did any
other patient in the practice reported.
Twenty-four cases of persistent pyodermia
with purulent weeping infected cccema were
treated. (Group 3). These varied in duration
of symptoms preceding SPL* treatment from
three months to nineteen years. Each patient
was given SPL for from two weeks to six
months. In this group there were no failures:
each patient recovered. No localized inflam-
mations, and no areas of purulent eczema re-
mained. One who had lesions for 19 months
hefore treatment, experienced nausea, depres-
sion, and dizziness after seven treatments.
These symptoms were so severe that she left
our care, However, her skin cleared two weeks
after stopping the ‘reatment and has been
clear 18 months, ever since her last treatment.
Sixty cases of ecsema were treated with
SPL therapy (Group 4). In some, the eczema
becanie severe at the time of acute infections.
In others, the eczema was thought to he due to
hacterial sensitivity because of repeated im-
provement on antibiotic therapy. Some in this
group were heing treated for other manifesta-
tions of their staphylococcal infections. Dura-
tion of svimptoms before the start of treatment
varied from one day to fourteen years.
Fifty-two cases are free of eczema and have
remained free during the follow-up period
which varies from four years to seven months,
Seven of the eight remaining patients are im-



proved. One is an adult who had dry, cracking
eczema of the hands for 14 years. She was
given SPL* therapy for nine months and
has shown marked improvement, and has main-
tained this improvement for two years. One
has had treatment for brief periods at irregu-
lar intervals for eight years; his lesions recur,
and he returns for one or two treatments
that help him enough so that he seeks our aid
at each return of symptoms. Another, an in-
fant, bad a generalized weeping eczema and
improved, but left our care after eight weeks;
it is reported by others that there are two
large areas of persistent dry, scaly eczema,
While this patient was obviously improved, it
is the question whether time or other factors
may he credited for her improvement, as well
as this therapy. Four are considered improved,
but not cured. The sixtieth patient in this
group illustrated a difficult problem that has
cccurrud during the use of SPL therapy. This
was a 13-vear-old girl with eczema of the
face. trunk, and antecubital fossae. as well as
in the popliteal spaces; this has been severe
for 13 svears since she was one vear of age.
Therapy was started in this case with very
small doses intranasallv. However, she became
acutelv 1ll on starting treatment. Her lesions
hecame worse (as is expected), but she also
experienced abdominal pain and elected to dis-
continue treatment. These reactions confirmed
to us the etiologic role of staphylococcus. Had
smaller doses heen given, milder side effects
would not have discouraged her and she would
have tolerated continuation of therapy. How-
ever, the rare severe reaction does not seem
to justify starting all patients on minute doses.

Thirty-four patients were treated for chronic
recurrent bronchial asthma (Group 5). These
usually had fever with each asthmatic attack
which was not seasonal. Antibiotics seemed to
increase  the  effectiveness of conventional
asthma therapy, thus indicating (together with
the almost invariable appearance of congulase
positive staphylococcus in throat and nose cul-
tures) the hacterial etiology. The duration of
svmptoms hefore the start of SPL therapy
ranged from one month to 21 years. Average
duration was three years. However, the mode
duration was considerably shorter.

The interval from the first treatment to the

recovery varied as in other types of diseases
cansed by staphylococcus and treated with
SPL.* Recoveries, when they did occur, took
place in from a few days to 20 months,

Thirty patients have been observed to he
svmptom-free for a period from eight months
to four years with no recurrences. These pa-
tients are considered as having recavered. Two
patients are considered improved. One child
(lost to follow-up after 13 months of treat-
ment) was improved when last seen. A 14-
vear-old hov had asthmatic bronchitis and
asthma since 15 months of age, and had asthma
with each cold which recurred at intervals of
a few weeks until the start of SPL* therapy.
He now experiences mild expiratory wheezes
with these colds which recur on the average
only twice a year. These two patients are con-
sidered improved. Two patients, one child and
one aduit, showed no change and have con-
tinued to wheeze as they did before treatment.

Four hundred and nine patients who had
chronic upper respiratory Infections were
treated (Group 6). They are frequently desig-
nated as chronic sinusitis, chronic tonsillitis,
chronic laryngitis, chronic bronchitis, chronic
otitis media. as well as chronic upper respira-
tory infection. This arbitrary differentiation is
hased on criteria too personal and too flexible
to be of much value; so they are described
here together under the general heading
‘U.R.I." Four or more acute exacerbations in
a six-month period was considered to charac-
terize a “chronic” illness.

The nose and throat cultures grew coagu-
lase positive staphylococcus persistently be-
fore SPL* therapy in almost all these patients,
( Phage typing was not done.) After treatment,
304 of the 409 patients had only one or two
illnesses each year, and no longer had per-
sistent or chronic symptoms following each
acute illness. These patients are considered as
having recovered. Ninety-eight have had fewer
attacks and were generally better between
acute episodes. These are called “improved.”
Ot the remaining seven patients (listed as un-
improved hecause the symptoms persisted)
three are worth noting. In one, staphylococcus
was no longer recovered in nose and throat
cultures after treatment; yet he failed to im-
prove clinically. One continues to have “sinus



headaches” after treatment, but now these
headaches occur during the pollen season only.
In one case, our conclusions are unreliable,
since he received cortisone for rheumatoid
arthritis during the therapy. The effect of
antigen therapy is uncertain when given con-
comitantly with steroids. The other four con-
tinued to have repeated febrile and upper res-
piratory infections with nasal discharge.

Eighteen patients who had intestinal symp-
toms were treated (Group 7). Symptoms varied
from three weeks to 27 years’ duration before
start of SPL therapy.* Many were selected
for SPL therapy bhecause they had or gave a
history of frequent staphylococcal infections,
usually furuncies or abscesses, in the past; and
had shown repeated, brief periods of improve-
ment on antibiotic therapy. Some had positive
staphylococcal nose, throat or skin cultures at
the time of onset of therapy. The symptoms
varied from three weeks to 27 years’ duration
before the start of therapy. Fourteen with the
following diagnoses were treated; chronic di-
arrhea; mesenteric lymphadenitis; nonspecific
intestinal allergies (these patients were being
treated for other symptoms of staphylococcal
infection). All these patients have remained
symptom-free. These 14 patients are listed as
having recovered.

Three adult patients with wlcerative colitis
diagnosed elsewhere were treated. They all
had positive cultures of staphylococci from the
stool. These patients showed improvement.
Two experienced recurrences of old staphylo-
coccal infections of the skin during treatment;
one of these infections was a severe acne that
had been quiescent for years. This acne ran a
short course and the patient rapidly showed
marked improvement of both the acne and ul-
cerative colitis. This patient was one of the first
four acne cases treated. The other case developed
an acute cellulitis of the foot. The original
foot infection had occurred 20 years previously
and was then called a fungus infection. The
cellulitis subsided with some difficulty, but the
patient has remained free of both cellulitis and
of colitis symptoms since the acute episode.

One child under ten years of age had ulcer-
ative colitis. He showed some temporary im-
provement with this and the other therapies
tried. He eventually went to surgery and died.

COMMENT

BURKY * experimented with rendering rabbits

sensitive to low ragweed, by uniting the weak
antigen with staphylococcal toxin achieving the
hypersensitive state. He observed that *It is
probable that substances with little or no anti-
genic activity will hecome antigenic when com-

toxin radical . . . At this time it is not clear
why s‘aphylocozcal toxin alters the antigeni-
city of ordinarily inert substances. However,
the result reported here, and other experiments
which have been done all point to the fact that
it has the ability to increase antigenicity.” This
prohably accounts for the fact that some asth-
matics will have positive skin tests to a variety
of inhalants, but become symptom-free on
antistaphylococcal therapy without further de-
sensitization to the inhalant antigens,® and also
the occurrence of eczema and similar lesions
during treatment. Prigal’ in his discussion of
asthma and infection underlines the contagion
factor, and suggests that intrafamilial staphylo-
ceccal infection may be responsible for the ‘in-
heritance’ of asthma rather than a genetic
mechanism,

The mode of action of SPL* in no_way re-
sembles that of antibiotics or chemotherapeutic
drugs, nor even the direct “phage” action as
tried by D’Herrelle and other early workers.
It is a specific vaccine, requiring a period of
time to bring about an immune response. As
all the patients treated had been chronically
sick with long standing staphylococcal infec-
tions, the initial dose, if given during an acute
episode, did, in fact, often bring about an early
response (in most instances within four to
12 hours). These situations may represent
accelerated immune responses. In fact, all hu-
man subjects have previously been exposed
to staphylococcal antigen,

UNTOWARD EFFECTS

ed FREQUENT accompaniment of staphylo-

coccal disease is hepatic enlargement with
a soft, sometimes tender liver. This was fre-
quently seen on selected patients and it was



Susceptibility of Staphylococcus aureus

Clinical Isolates to Gratia Bacteriophage

Shigeno, N., Mitsuma, T. and Kojima, K.
Junir College of Medical Technology and

Nursing affiliated with Niigata University

Summarz:

(1) Of a total of 466 Staphylococcus aureus isolates

from various clinical specimens studied, 201 strains
(45.1%) were found susceptible to SPL.

(2) Isolates from the otorrhea, in particular;
were very frequently susceptible to the phage (43 out
of 54 strains, or 79.6%).

(3) 1Isolates from the sputum showed a relatively
low rate of susceptibility, 41 out of 118 strains or
34.7%.

(4) Organisms isolated from the nasopharynx were
almost as susceptible as those from the pus, the rates

being 78/181 (43.1%) and 29/68 (42.6%), respectively.

References:
1) Gratia, A., Proc, Soc, Exp, Biol. Med. 18, 217 (1921).
2) Larkum, N.W., J. Inf. Dis. 45, 34 (1929).

3) Smith, P. B. and Mudd. S., Proc. Soc. Exp. Biol. Med.
134, 225 (1970).
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Table 1. Susceptibility to SPL of Staph. aureus

clinical isolates.

Total
Naso- Otor- No.
pharynx Suptum rhea Pus Urine Other Strains
Susceptible 78 41 43 29 7 3 ..201..
(43.1) (34.7) (79.6) (42.6) (41.2) (37.5) (45.1)
Degree of ++ .53 26 22 16 5 2 124
susceptibi- (29.3) (22.0) (40.7) (23.5) (29.4) (25.0) (27.8)
licy
++ 13 6 10 5 2 0 36
(7.2) (5.1) (18.5) ( 7.4) (11.8) ( 8.1)
+ 12 9 11 8 0 1 al..
(6.6) ( 7.6) (20.4) (11.8) (12.5) (.9.2).
Insusceptible 103 77 11 39 10 5 245 -
(56.9) (65.3) (20.4) (57.4) (58.8) (62.5) ( 54.9)
Total 181 118 54 68 17 8 446
No. (100) (100) (100) (100) (100) (100) (100)
Strains

* TFigures represent the numbers of isolates, and those in parentheses

the corresponding percentages.

- 11



221. Immunopotiator Activity of Staphage Lysate
(Mudd)

Azuma, C., Tokuda, Y. and Shibata, T.
Department of Dermatology, Tokyo

College of Medicine, Tokyo

Staphage lysate (Mudd), referred hereinafter
to as SPL, is a staphylococcal phage ané its extensive
studies of Prof. Mudd and his associates have demon-
strated enhancement of resistance to infections in
animals treated with tﬁis preparation. The underlying
immunologic mechanism, nevertheless, is not clearly
known as yet. This presentation summarizes the results
of our recent study leading us to conclude that SPL has
the property of acting as an immunopotentiator.

1) A series of patients with collagen diseases
and other immune deficiency syndrome received sub-

cutaneous doses of 107

to 108 SPL, each course consisting
of ten doses injected g. 48 hours. There was clinical
evidence of significantly increased defensive capacity
against infection in these cases. Enhanced immune
responsiveness was also observed in the PPD skin test.

2) In the treated series of patients, increase

in bactericidal activity of neutrophils appeared to

- 16 -



parallel the enhancement of cutaneous response to PPD.
These findings indicate potentiation of the
function of peripheral neutrophile leukocytes by SPL.
3) Experiments were performed to assess the
effect of SPL in enhancing the resisting power of the
host against infection, compared to various other anti-
genic sensitization in terms of minimal pus-forming
dosis, with the results summarized in the table shown
below. As can be seen, a greater degree of increase in
the host's resistance to infections was obtained by
sensitization with live staphylococci than by that with

SPL alone.

Minimal Pus-forming Dosis (72h - 96h)

AntigE%rStaph. Bacterial counts
Imm. R} Del. R |2800x10" 1400x10" 700x10" 350x10"
Staph. sensiti- ? ’ derma~ derma- derma-
e (=) | @&+ ++ L titis titis  titis
. Staphage lysate
(Mudd) (++) (-) ++ ++ + *
Staph. infection
with croton oil
dermatitis ++ + ~ - -
BCG sensitization| (-) (-) ++ ++ + +
DNCB sensitization (-) (-) ++ ++ + *
Cont. -) -) ++ + + :

* Sensitization with live cells

-17 -



4) sSignificant enhancement of the resistibility
to infections was obtained by inoculation with SPL in
rabbits and mice previously sensitized with live

bacterial cells (Staph. aureus strain 209P). Furthermore,

peritoneal macrophages from these animals showed increased
bactericidal activity in vitro.
The data indicate that SPL acts as an immunopoten-

tiator on the lymphocyte-macrophage-neutrophil system.

The'éSth General Assembly of the Japanese Societj

of Chemotherapy,.June 1977.
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Immunochemotherapy for Infections —--=--

With Particular Reference to Staphage Lysate

Shingo Tsuda and Kikuo Minami
Department of Dermatology, Kurume University

School of Medicine, Kurume, Fukuoka Prefecture

Apart from the present subject immune deviation,
I would like to add some comment on treatment of such
severe, intractable staphylococcal infections of the skin.
It will be concerned wi%h staphage lysate, or SPL,
supplied from Dr. Takétani of the Department of
Bacteriology, Kyushu University, for clinical trials.

The preparation is the product from lysis of Staphyococcus

aureus by staphylococcus bacteriophage and, consequently,
totally represents the antigenic components of the
organism as illustrated in Table 7. 1In the United States,
it has been Elinically tried in more than 3,000 cases by
Mudd and coworkers and reported to have proven effective
in chronic refractory cases of staphylococcal infections.
Through the clinical experience with SPL in these over
3,000 patients it has been ascertained that SPL is non-
irritant and non-toxic and has no sensitizing effect in

man. A pattern of erythematous reactions of considerable
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interest has been observed in the skin test with SPL
performed on patients with staphylococcal infections
(Fig. 13). That is, in patients receiving intradermal
injections of SPL (0.1lml) at weekly intervals, both

the immediate and delayed local reactions were pronounced
after the first intradermal injection and, thereafter,
the .local erythematous reaction diminished progressively
in intensity and at the same time there occurred a pro-
gressive symptomatic improvement. A similar phenomenon
has also been ohserved at our clinic.

We performed clinical trials of SPL in the cases
shown in Table 8. Theipatients were treated with SPL
alone and each patient was assessed as to degree of
clinical improvement to evaluate effectiveness of the
medication. Most of the patients studied had chronic
intractable staphylococcal infections while the case
material also included some patients with viral diseases.
The treatment was considerably effective although no
conclusive statement can be made here because of the
relatively small series studied.

I would like to briefly describe two of these
cases. A 62-year-old male had lesions of roentgen ulcer
with secondary infection in the right dorsum pedis and inter-
digital regions, with so pronounced local edematous swelling

as to cause difficulty in walking. The patient had been

- 20 .



treated elsewhere with antibiotics and other medicaments
over the past few years, and, as the previous treatment
failed to produce any significant improvement, he was
begun on" SPL. Figure 14 is a photograph of the affected
area of the right foot taken on the first examination at
our clinic.

Fiqure 15 shows the exanthems of the same aréa
about two months after the start of SPL therapy, by which
time he received a total dose of 9ml of the drug. The
patient became completely relieved of edema and swelling
and also considerably relieved from difficulty in walking.

The cutaneous lésion about 6 months of SLP therapy
with a total dose of 16.5ml is shown in Figure 16. By
this period the secondary infection had subsided almost
completely and the patient became capable of walking as
usual.

Another male patient, aged 63 years, was initially
treated with oral and parenteral antibiotics along with

ointments containing antibiotics since Staphylococcus

epidermidis was isolated from pustules (Fig. 17). As no
trend to improvement was noted in a few weeks of the anti-
biotic therapy re-examination was made and cultures

disclosed Candida parakrusei and Trichophyton rubrun;

the case was diagnosed as sycosis parasitaria.

Figure 18 is photograph of the same case, showing
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the region two months after the first examination.

The patient received SPL in subcutaneous doses of
0.5m1 and intradermal doses of 0.6ml and a topical
antitrichophytic preparation. Whilst the mechanisms
whereby SPL produces such clinical improvement as yet
are not clear, Mudd et al. have infasrred that the admi-
nistration of SPL elicites delayed hypersensitivity

which has been previously induced to Staphylococcus

aureus, thereby leading to activation of macrophages

with consequent specific or nonspecific clinical effects.

From the analysié of the host's immune responses
to staphylococeci, it would seem rational to speculate
that the disease state of severe intractable infection
represents a condition which may be referred to as
immune deviations. It is considered to be of profound
significance that the phenomenon was observed not in such
relatively rare diseases as leprosy and leishmaniasis but
in staphylococcal infections of the skin which are commonly
encountered. It has long been questioned whether cell-
mediated immunity might have any significance in the host's
defense mechanism against staphylococcal infection, but
the results of the present analysis seem to reconfirm its
importénce. It follows that, in treating the host with

intractable infection consequent to deviations of immune



- response, chemotherapy alone does not suffice but immuno-

chemotherapy for the infection should be undertaken as

in immunochemotherapy for cancer.

The author is gratefully indebted to Prof. Takeya,

Department of Bacteriology, Kyushu University School of

Medicine, for the generous supply of SPL preparation.

Acknowledgement is also made to Dr. Nomoto, assistant

professor of medical bacteriology, Kyushu University, for

his constant interest and guidance in this investigation.
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Table 7. Staphage Lysate (SPL) is the Complete

Representation of the Antigenic Components

of Staphylococcus aureus.

SPL contains the metabolites of the Staphylococci.

SPL contains both fhe heat stable and heat labile
antigenic fractions, plus the intra- and extra-
cellular enzymes of the Staphylococci.

SPL contains the solubilized products of the cell wall
and the protein contents of the lysed Staphylococci.

SPL contains the active bacteriophage which produced the

A lysis of the Staphylococci.
SPL 1is a laboratory-fresh product, wholly free of pre-

servatives or other denaturants.

Table 8 '
Nature of infection Clinical results
Greatly Unim-
Total Excellent improved proved
Folliculitis ' 2 1. 1
Furuncle ' 3 1l 2
Furunculosis 2 _ 1 1
Ulcer due to radiation
+ 1l 1l

Secondary infection
Acne pustulosa 3 1 2
Sycosis parasitaria 1 1 ,
Herpes zoster 6 3 .2 1
Pustulosis :

palmo-plantaris 2 2
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Ave, Max. Dismeter of Erythema in men.

Erythematous reactions over a 2.
Fig. 13  day period in patients receiving six
intradermal injections of SPL (0.1
ml) at weekly intervals, . -
(Mudd, S.:J. Reticuloend. Soc.. 8, 1970)
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DALE C. RANK, M.D., i.A.-'F.S.-\MLLIAM T. BOWERS, M.D.. F.A.C.8.. PA.
ERRY W. BANE, M.D.
VDIFLOMATRS ANEmecAn Boane Sunsany
_GENERAL SURGERY
“801 W. RANDOL MILL ROAD
ARLINGTON, TRXAS

278.3308

September 29, 1977

q ot

Mr. Charles G. Lincoln

DelMont Laboratories Inc.
Biological Specialities.

P.0. Box AA

Swarthmore, Pennsylvania 19081

Dear Mr. Lincoln:
Thank you for your helpful and informative letter of September 13, 1977.

The English, who actually did the key studies of viral (?) isolation

in regional enteritis and transplantation to mice, are using Leveamisole.
As T am in commmication with them, I suggested to them that you would
send a full packet of information an your excellent product to the
primary physician involved in treatment there. (Dr. Donald Mitchell

MRC Tuberculosis and Chest Diseases Unit: Brompton Hospital:- Fulham
Road: London, England SW36HP.)

Our work with SPL is progressing beautifully.

You may be interested to know that I have a rather significant series now

of advanced severe herpetic stomatatis essentually treated with SPL,

many cases of recurrent lymphangitis (including post radical mastectomy
cases), and several patients SPL in a program of chemoimmmotheraphy.

So far, my greatest usage has been BCG and pharmacologic doses of Vitamin

A, but I plan to use SPL more aggressively in the future.

As always, I am very appreciative for your help, and advice, and information.
Best of luck to you and your family in your worthwhile work.

Most sincerely yours,

&Z&- /ﬁv/z/

Dale C. Rank, M.D., F.A.C.S.

DCR/db



821 W, Az -HLL RD,.
ARLINGTON, TEXAS

Immune Stimulation Therapy for
Inflammatory Disease of the Gut

(Study Nov., 1975 to Dec. 1977)

A. 15 patients

Crohn's 13

Mucosal ulcerative colitis 2

B. Indications for Rx

WO NOO UGB W
.

Recurrent disease (post resection)
Failure medical Rx 1
Diffuse enterocolic disease
Young age (21 years or younger)
Morbid obesity (steroid avoidance
Immune incompetence
Anorectal sepsis
Nutritional failure
Mucosal ulcerative colitis more

than 10 years

N NNO W,

N

C. Method of Rx

1.

2.

Agent: Staphage Lysate (Delmont Laboratory, Swarthmore,
Penna.)

Method of Rx.
a. Initial
Systemic Intradermal
Sub Q
Aerosol Nebulization
Frequency 1-2 x /week

.

Dosage Begin with 0.25 cc total dose. Gradually
increased to 1.0 cc total dose.

b. Subsequent oral SPL
Frequency 1-3 x /week, depending on response to Rx

Dosage 1 cc.

~9
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3. Study

CBC, SMAIS' Immunoglobulin assay, protein electro-

phoresis, serum zinc

Recall skin antigens (mumps, Candida, trichophyton,
tuberculin, streptokinase-steptodormase, SPL.

Complete GI study, including proctosigmoidoscopy t

coloscopy.

Results:

Depressed lymphocyte count
Skin anergy
weak response skin antigens
Low serum zinc
High IgA or IgM
(Blocking antibodies?)

RESULTS

1. Objective healing or marked improvement
2. Control of diarrhea
3. Control of blood in stool
4. Nutritional or growth improvement
5. Relief of abdominal pain
6. Disappearance of abdominal mass
7. Relief of partial intestinal obstructions
8. Healing anorectal sepsis
9. Failure of Rx over 3 months
Remission regained

Complications

1. Flulike symptoms (transient)
2. Intolerance oral SPL
3. Sufficient to terminate Rx

DN W N

7/13
10/11
2/3
4/5
4/5
4/4
5/6
2/2
2/15
1/2

1/15
2/15
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rage @ e L m.
Diagnosiy/ Surgery Med Rx Status on Rx Immunc Rx Result & Status
Patient Age onset
Bengfort Crohn's dis-
21 WF tal 1leum & (L) 0 Azulfadine Diarrhea 5-10/D SPL 1 BM/D
25843 colon to anus, & sterolds 97 lbs systemic “®» 109 1lbs
Mass RLQ 6 mos Active Crohn's oral 6 mos Procto almost
onset 16 yrs 20 cm Procto normal
Z2n normal Good health
(?) internal fistula
Aiken Crohn's distal (R) ileo 0 Post op satisfac- SPL Completely well
50 wM ileum (30 cm) colectomy tory. Procto systemic 1/78
24162 Massive hem- 12/75 normal to oral
.orrhage 24 mos
Skin anergy
onset 40 yrs.
Lattimore Crohn's en- (R) ileocolec - Constant pain Rx SPL BM's semiformed
30 WF tire colon tomy 10/70 Diarrhea 5 x/D systeniic 2-3 x/D Pain better
anal fistuia P.O.ACTH/ Severe pain to oral (Rare pain Rx) 85 lbs
50% small Azulfadine. Abd mass & par- 18 mos CHn much better
bowel Anal fistulec- tial obstruction employed
tomy 5/73. 85 lbs 7/76 Procto shows ileum t:
. Complete colec- be nearly healed wit!
tomy & resection (1) 3 cm patch of Croh
30 cm ileum with at anastomosis
ileorectomy
Oral steroids &
Azulfadine p.o.
Stults Sigmoid resec- Steroids & Diarrhea 4-5x/day Oral SPL Immed. &stools to
53 WF tion for divertic- Azulfadine Abd pain. Partial X 6 wks ’2 a day (partly forme
20008 icolitis (Perforating X 4yrs. obstruction on sev- Lomotil} from 8
9/73. Diarrhea Gallstones & eral occasions 2/D. Increased
4-6 x Day. Inci- back pain Tender mass RLQ energy
dental finding-- onset

Crohn's patchy

through small bowel .

No anergy



()

Page 1‘

Brown

46 WF
26256

VLoV

Spiva
35 WM
23725

Morgan

Mucosal ulc
Colitis {universal)

Bloody diarrhea onset
Age 36. 5-10 x/day
No anergy skin

surgery

Crohn's colon, distal
ileum, section

onset age 31. 9/75
No anergy

(R) 1leocolectomy
1970 for obstruction
Crohn's lleum &
ascending colon

No resectional

Total colectomy
& ileostomy

® ® ®
Azulfadine Very little
7 yrs. change in
course
No post op Severe ano-
Rx rectal sepsis
(mucosal)
qut op Diffuse
ACTH Crohn's par-
& Azulfa- tially through-
dine 5 yrs out small

Returmn of abn
paln & diarrhea
8/77. Procto
better. x-ray es-
sen unchanged

bowel & worse

DALE C. RARNK ’D.
BO1 W. PANDOL M N - v

at ileocolic anas-~

tomosis pain

except no evidence

of internal fistula
on x-ray.

ARLINGTON, TEM

SPL 1-3 soft BM/day.
systemic Rare blood. Procto
to oral shows & pus &

X 9 mos. blood but no major
healing. Subjective
improvement great.

12/77

SPL Rectal pain & disch:

systemic sharply § 12/77

& oral

4 mos.

SPL sys- Complete subjec-

temic to oral tive improvement

18 mos. for 18 mos,
Fallure

Resume SPL

oral + what~

ever needed

for anemia

On azulfadine. Subj/77

Oral SPL 2 mos. Improvement

Steroid for stress

only. 2n

BM's essen
normal Dec/77
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Thomas
43 wr

14792

Kuyawa
36 WF
11581

Hughes
45 WF
17953

Waddell
48 WF
14811

Diarrhea episodic No resectlonal  Steroid &
1956-1968 (75 ib surgery sulfa 9 yrs
wgt loss 1956)

Anorectal suppuration

after hemorrhoidec~ No resectional

tomy 1968 surgery

No anergy

Diarrhea 8-10 x/day No resectional sympt Rx
beginning age 35 surgery only

Crohn's severe colon
& rectum
Recall antigens weakly +

Bloody diarrhea 8-10 Small bowel Steroids &

x/day beginning age fistula after Azulfadine
35. Crohn's severe hysterectomy 6 yrs.
colon & rectum 1972. No major

Recall antigens weakly + surgery.

Probable Crohn's of
rectum

1975 -~ Severe diarrhea
18-20/D with anal

fistula anorectal surgery
Anal surgery x 2 with only
no healing

Skin anergy

Stopped SPL 9/76

Persistent diarrhea.
Partial obst with

valla Vs

RLQ mass Dec 1976

Diarrhea 10 x/day
Crohn's rectum
& distal ileum

Bloody diarrhea
10 x /day

Rheumatoidarthri-

tis

Diarrhea 8-12 x/D
Chronic anal sepsis

Recurrence diarrhea
18-20/day
Anorectal sepsis

e e e
ﬁi‘iLE C. ﬁ-’.\l“!::\o ll"l' Eo
ot ¥4, T aNOOL MILL BD. .
ARLIYUGTON, TEXAS
SPI systemic 2-3 partly formed
x 13 mos, BM's /d.

SPL systemlic
oral 10 mos

SPL systemic
to oral 9 mos.

SPL
systemic
12 mos.

SPL systemic
resumed
11/76

sappearance obst
RLQ mass 12/77

Normal BM's.
Procto normal 12/77
X-ray ileum sl tm-
proved 12-77

Normal BM's,
Procto almost
normal.

Joints unchanged.

Complete remission
10/76

Complete remission

12/77
On Rx | x /month.
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Gay Crohn's rectum (Mid)
15 WF Diarrhea, freq with
26283 blood, 3 yrs. Recur-

ring infections,
Anemia, No skin
anergy.
Eilland Crohn's of ileum
27 WM Age 19 yrs,
26104 No skin anergy
(R) ileocolectomy
5/77 Active dis-
ease (mild)
Randerson Crohn's of ileum
61 WF 5+ yrs. Procto
27344 abn Weak re-
sponse to recall
skin antigens
North Mucosal ulc colitis,
43 WF universal 17 yrs
27170 (onset 26 yrs age)

No skin anergy

No resectional
surgery

Resection {leum.

1969 (19 yrs age)

Small bowel
resection 1975.
No benefit,

No resectional
surgery

Poor health at diagnosis

1976 Onset recur obst
not helped with ster-

olds & Azulfadine

Abd pain.
day. Wgt 80 lbs.

benefit 2 yrs.

Watery BM's 5-6 x /day
Pain &

Bloody 1 x/wk.
tenderness LLQ

Steroids & Azulfadine
for 17 yrs.

BM's 10-12 x/
Ster-
oids & Azulfadine with

DALY . pAp

€O

SPL. Systemic
to oral 9 mos.

SPL systemic
to oral 3 mos.
Gen health
fine. Recur-
rent obst.

Cont SPL post op
6 mos.

SPL systemic
& oral 6 mos.
No benefit

SPL systemlic
& oral 6 mos
No benefit

M. D.

YLRANYCL ML RD
ATLINGTON, 'rsx;n )

Normal BM's,
Wagt gain. Slﬁ
hgb. Good
health 12/77.

Normal health
Normal BM's
12/77

No benefit,

Plan intravenous
or oral enteral
elemental diet

2 weeks 1/78

Mild & BM's to
3/day. Not as
loose. No pain
and tendemess
LLQ first time in
S yrs. Feels
better.
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A.

B.

Immune Stimulation for Aphthous

(Herpetic) Stomatitis & Rhinitis

DALE <. piMK M. D
801 W, R2LDCL WILL RD,
ARLINGTON, TEXAS

(Jan 1976 to Jan 1978)

S pts.

Indications

Continuous ulcerative disease of over 12 mos duration

Method of Rx

(Same as for the Gut)

Studv

1. (Same as for the gut)
2. Results

Skin anergy

Weak response to skin recall antigen
testing

Elevated IgA or IgM

(block antibodies)
Results of Rx

Complete control of disease
Improvement 50%
Failures of Rx

Complications of Rx

1/5
/s
2/5

4/5
1/5



antigen response

o < L% o ® o ® L e e
DALE ¢ 4 ~py Q
Page a. R - S
APHTHOUS STOMATITIS (HERPETIC) M itcion, Yexae ?
Pt Duration of Locations Prior Rx SPL Rx Results
disease
ysher
| WF 1S yrs continuous oral cavity Vitamins systcmic to Complete
3903 ulceration Vaccinations oral x 12 mos  remission 12/77
Skin anergy antibiotics (current)
shuman 2-3 yrs. Chr
2WF nasal infection Nasal mm's & Antibiotics systemic SPL Complete remission
1804 sinusitis, nasal sinuses Nasal & sinus 12 mos 12/77
ulcerations. surgery (current)
No anergy ,
/ptak 4 yrs Sinus infections Antiblotics SPL systemic  No infections
5 WF No anergy Fever blister about Vitamins to oral 6 mos or herpetic
1129 mouth and buccal cavity. (current) ulcers
Almost continuous 12/77
'I11lamson 30+ years oral cavity, tongue Antioblotic SPL systemic 2 minor ulcers
4 WF (continuous disease) Topical Rx x 6 mos. No disease 2 yrs.
1258 Vitamins Ended June, 1976 12/77
Vaccination
dberts
4 WF 3 yrs oral cavity & pharynx Antiobiotic SPL systemic Improved but episodes
5349 Weak recall continuous disease Topical Rx & oral 14 mos. of breakdown 10 mos.
Pain Rx Current SPL with only small

ulcer occasionally
in past 4 mos.
12/77



2. Studies in Animals



DEPARTMENT OF MICROBIOLOGY
SCHOOL OF MEDICINE, KYUSHU UNIVERSITY
FUKUOKA, 812 JAPAN

December 1, 1977

Mr. Charles Lincoln

Delmont Laboratories, Inc.
P.O. Box AA, Swathmore
Pennsylvania 19081, U. S. A.

Dear Mr. Lincoln:

On behalf of the letter from Mrs. Emily H. Mudd
of November 16, I am writing you in the hope that our
data on the SPL obtained by our laboratory would be of
scme help for breaking the situation.

Last three years several members of our laboratory have
engaged intensively in the research of SPL. Firstly,
in order to test the effect of SPL, staphylococccus-
sensitized mice were challenged with bacteria, fungi
and viruses such as Listeria, Candida and herpes simplex
virus, in combination with SPL treatment. However, the
effect of staphylococcus itself was so great that the
effect of SPL could not be detected. Therefore, considering
that the SPL does activate macrophages provided the
recipients were previously sensitized by staphylococcus
(this is the situation in which the SPL is used in humans),
we recently made the following experiments. Mice
sensitized by Staphylococcus aureus 182 strain were
left for two months. These mice were found to be as
susceptible to herpes simplex virus infection as untreated
mice. After SPL treatment, however, these mice became
resistant to herpes simplex virus infection (see attached
report). The same kinds of experiments are under way by
using bacteria and fungi.

Secondly, quantitation of the potency of SPL has
also been of our interests. Since the principle of the
effect of SPL is thought to be the activation of
macrophages, we tried to find the sensitive system in
which macrophages were used. We found that the effect
of SPL could be quantitated by using suppressive effect
—T"EEEE3EH33EE_3EETHEE‘Eﬁ?TH3_5EEIETE_EEEEF'EEIIET——-_'
As can be seen 1n attached report, goo OSe response was
. obtained between the SPL and its suppressive effect against
ascitic tumor cells. This observation, in turn, will

provide the support for the idea that the SPL is really a
potent activator for macrophages.




DEPARTMENT OF MICROBIOLOGY
SCHOOL OF MEDICINE, KYUSHU UNIVERSITY
FUKUOKA, 812 JAPAN

Sincerely yours,

I T D
Atapi Foby
Kenji Takeya, M.D.

Professor of Bacteriology
President of Kyushu University

cc: Dr. Emily H. Mudd
Fujizoki Company
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EFFECT OF SPL ON THE DEVELOPMENT OF SKIN LESION IN

MICE AFTER INOCULATION WITH HERPES SIMPLEX VIRUS



Development of herpetic skin lesions produced in the
midflank of mice after challenge with herpes simplex
virus has been used as a model of skin response to the
virus. In case of ICR mice; a vesicle appears at the
site of injection 4 to 5 days after infection. Soon it
changes to erﬁptic lesion remaining at the injected locus.
By the 7th day a zoster~-form lesion of eruption and necrosis
develops on the inoculated side of the flank. Around
this time the mice may die with involvement of the
central nervous system.

With the use of this disease model, effect of SPL
on the developmept of skin lesions in mice has been
studied and the results obtained indicate that the SfL
treatment has protective effect against herpes simplex

virus inoculation in staphylococcus-sensitized mice.

Materials and Methods

Sensitization with staphylococcus: Staphylococcus

aureus, strain 18Z, cultured in broth for 18 hr at 37C,
was washed 3 times by centrifugation with phosphate
buffered saline (PBS) and finally suspended in PBS to

give 109

viable counts per ml. The suspension in 0.1 ml
volume was inoculated intramuscularly once a week in
one of the four extremities changing each time. For

control studies PBS was inoculated instead of bacterial



suspension. Mice were used two months after the final
injection of staphylococcus suspension.

SPL (staphylococcal phage lysate): SPL was supplied by
Delmont Laboratories, Inc. A volume of 0.1 ml was
inoculated intraperitoneally once a day. The treatment
started two months after the last inoculation of staphylo-
coccus-sensitization and continued for 14 days. For the
control studies broth was inoculated in place of SPL.

Virus and challenge: Herpes simplex virus type 1,

strain Hayashida, was used for challenge infection. The
strain was isolated from a patient with active labial
herpetic lesions in Vero cell cultures. After removing
the hair manually over the midflank of ICR mice under

a light anesthesia, a volume of 0.05 ml of the virus was
injected intradermally by a 26 gauge needle. The virus
challenge was done at 7th day of SPL (or broth for
control) treatment.

Scoring the development of lesions: Development of the

skin lesion was scored as follows; local vesicle 1, local
eruption 3, local eruption with necrosis 4, scattered
zoster-form lesion 6, continuous zoster-form eruption 8,

continuous zoster-form eruption with severe necrosis 10.

Results
Susceptibility to herpes simplex virus of normal

ICR mice (182-,SPL+) is shown in Fig. 1. A half of mice



developed severe zoster-form necrotic lesions. SPL~-
treatment without staphylococcus-sensitization (182~-,SPL+)
also had almost no effect, i.e., 5 out of 8 mice developed
zoster-form lesions (Fig. 2). While the 182-sensitized
mice (18Z+,SPL-) had a tendency of slightly resistant

to herpes simplex virus infection without SPL treatment
(Fig. 3), resistance of staphylococcus-sensitized and
SPL-treated mice (182+,SPL+) had a strong tendency of
resistance to herpes simplex virus infection (Fig. 4 and
5). Mean scores of lesions for each group are shown in

Fi'go 50

Summarx

SPL-treatment of ICR mice previously sensitized with

Staphylococcus aureus was found to have protective

effect against herpes simplex virus inoculation.



death

zoster-form lesion

local lesion

10 4

Fig. 2

18Z(-), SPL(+)

days after chdllenge



~~ Y al_
| :
=
o _
(7)) i
~ )
* _
N ) . i
m /
- .
/1
W () o

™
o
-n

[ M L [

yipap  UOISI] WI0}-13}S0Z uoise] |pd0|

L
° ° ® ° ® o g o ¢

10

days after challenge



death

zoster-form lesion

local lesion

10 ]

Fig. 4

18 Z(+), SPL(+)

days aiter challenge



mean scores

Fig. 5

—

18Z(-), SPL

18Z(-), SPL

18Z(+), SPL(-)

_, 182(»), sPL

- - -] v y— x ) —

5) 10

—

days after challenge .

15



DEPARTMENT OF MICROBIOLOGY
SCHOOL OF MEDICINE, KYUSHU UNIVERSITY
FUKUOKA, 812 JAPAN

CHEMOTACTIC ACCUMULATION OF MACROPHAGES IN THE
PERITONEAL CAVITY AFTER INOCULATION OF SPL AND
THEIR ANTITUMOR ACTIVITY



SPL has been presumed to activate macrophages and
enhance the resistance to bacterial and fungal infections.
Especially, SPL appears to exhibit such an effect on
infections, when it is applied locally to the infected
areas. Therefore, SPL may be able to accumulate macro-
phages 1oca11& and to activate them to give enhanced
ability to kill microorganisms. The experiments were
designed to analyze such abilities separately in mice.

Outbred ddY mice were used as hosts. Mice were
injected subcutaneously with 1x108 viable organisms of

Staphylococcus aureus (18Z) once a week for 4 or 8 weeks

for the pre-treatment. For the mesurement of chemotactic
activity for macrophages, 0.1 ml of SPL was inoculated
into the peritoneal cavity and peritoneal cells were
counted at various intervals. For the assay of antitumor
activity, 1x106 viable cells of sarcoma 180, an ascites
tumor, were inoculated intraperitoneally and various
amounts of SPL were inoculated intraperitoneally every

day for 7 days after tumor inoculation. Volumes of
ascites or total packed volumes of tumor cells were
assesed on day 10.

Mice were pretreated with 18Z for 8 weeks and 0.1 ml
of SPL was injected intraperitoneally 48 hr after the
last inoculation of 18Z. Peritoneal cells were counted
before the inoculation of SPL and 4,24 and 48 hr after

the inoculation. When SPL was injected into normal controls,



the number of peritoneal cells increased slightly at 24 and
48 hr. When SPL was inoculated into mice pretreated with
187, the number of peritoneal cells increased rapidly and
strikingly from 4 to 24 hr. (Fig.1)

Mice were pretreated with 18Z for 4 or 8 weeks and
inoculated with tumor cells after the interval of 6 weeks.
SPL was inoculated every day for 7 days from the day of
tumor inoculation. When 1.0 m1 of SPL was inoculated,
tumor growth was inhibited completely in both groups(Tables
1 and 2). Definite effects were obtained with 0.3 ml éf
SPL in both groups. Suppressive effects were weak or

negligible, when 0.1 ml of SPL was injected.

Summary SPL exhibited chemotactic activity for macro-
phages and antitumor activity on sarcoma 180 in mice pre-

treated with Staphylococcus aureus strain 18Z.




Fig. 1. Peritoneal cell number after intraperitoneal administeration

of SPL (0.1 m1) in normal and 18Z-pretreated mice.
(mean of 5 F S.D.)

Peritoneal cell No.
/peritoneal cavity
x 106
15F
10 F
5 | o Control mice
@ Mice pretreated with
187 (8X)
| i | i ~L 1
before 0 4 24 48
T‘ Hours after SPL administeration

SfL CaTil t.p.



'vity of SPL against Sarcoma 180 in ddY mice.

arcoma 180 SPL Volume of Total packed Cell growth Activity
mplantation (m1/body) ascitic fluid cell volume (T/€)
ell No./body)
i.p. i.p. ml ml z
1.00 0 - . - +++
0.30 0.55 0.12 16.9 ++
1x106
0.10 1.08 0.35 49.3 +
0 1.98 0.71 100 -




fvity of SPL against Sarcoma 180 in ddY mice.

\arcoma 180 SPL Volume of Total packed Cell growth Activity
mplantation (ml/body) ascitic fluid cell volume (T/C)
211 No./body)
i.p. i.p. m) ml )
1.00 0 - - +++
0.30 0.75 0.27 33.8 ++
1x106
0.10 1.92 0.64 80.0 ¥
0 2.30 0.80 100 -
o ®
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CONCEPT OF INDUCTION AND ELICITATION
by Arthur E. Bogden, Ph.D.
Director of Immunobiology

The hypothesis that recognition and destruction of transformed
cells as they arise, is also effected by macrophages, is based upen
experiments by Alexander and Evans (1) in which macrophages were
shown to become cytotoxic to a range of sarcomata and lymphoma cells
following exposure in vitro and in vivo to endotoxin and dsRNA at
very low concentratioms. Interestinglz, lymphocytes are not involved
in this reaction and macrophages from T-cell deprived mice, that are
unable to mount specific immune reactions, can be rendered cytotoxic
by such treatments.

Hibbs in 1973 (2) showed that the cytotoxic activity of endo-
toxin-treated macrophages was selective for transformed cells and
left normal celis intact. Such tumoricidal macrophages were-referred
to by Alexander and Evans as being "activated" (1).

As in infection (3), so also in cancer (4) macrophages can af-
fect immunologically specific cytotoxic reactions by acting in coope-~
ration with lymphocytes that have been triggered by specific antigen.
After recognizing tumor-specific antigens lymphocytes arm in vitro
and in vivo macrophages that then acquire the capacity to kill the
specific target cell. These specifically cytotoxic macrophages, as
opposed to those generally tumoricidal, are only produced in animals -
with functioning T cells (5). Most importantly, such speci#ic macro=-
phages can be rendered generally tumoricidal by contact with a speci-
fic antigen (6) and by lymphokines released when antigens meet immune
lymphoid cells (7,8). Consequently, as was shown by Hibbs, Lambert

Presented at the G.U. Cancer Ianmunology Workshop, Iowa, August 1976



and Remington (%:3), animals with persistent infection are frequently
more resistant t=0 cancer and their macrophages are ‘:moricidal.

The dangerss involved and the lesions resulting from repeated
injection of liwwing microorganisms, such.as BCG, into cancerous sub-
jects having not:= only impaired immunological response capabilities
but also undergc=ing an immunosuppressive therapy, is well documented.
There is an inhe=rent risk which may not always be acceptable in the
use of living or—ganisms, albeit non-pathogeneic in non-cancerous
subjects, to sti=mmlate cell mediated immmological responses under,
these conditions=. .

The concept= of "Induction and Elicitation" propounded by Stuart
Mudd, circumvencs the dangers of infecting the immunologically im=-
paired individuzl without abrogating the effectiveness of the anti-
genic stimulus p=ovided by an initial infection with living organ-

isms. Mudd's concept utlilizes a naturally established hypersensiti-

vity to.S:aphlocaccus aureus as the primary induction step for the
more effective use of bacterial fractioms, such as staphylococcal
phage lysate, in the subsequent elicitation of a non-specific, cell-
mediated immune response. '

The multifactorial pathogenesis of staphilococcal infection and

the bodily responses thereto have been reviewed by Mudd (10).

Staphylococcus aureus is a gram—positive, pyogenic, opportunist inva-
der, and colonization, carrier states and inapparent infectiomns, as
well as manifest infections with S. aureus, occur througho;t life.

In fact, the clese association of human subjects and staphylococel
may be consideral as beginning with infeciton of the wmbilical stump

and colonizaticc on the skin of the newborm, and contiﬁuing thereafter



4n the form of nasal and nasopharyngeal carriage, as well as various
inapparent and appareat infections.. It is not surprising, therefore,
that delayed-type hypersensitivity to staphylococcal antigens is
found to be as common in lman populations (>90Z) as were positive
tuberculin reactions in urban populations two generatioms ago (11).
Therefore, the ubiquitous delayed-type hypersensitivity to S.
aureus evident in man (11), affords the primary induction step in

immumologically competent, mon-cancerous subjects, for the subsequent

and more effective use of bacterial fractions as eliciting agents in
immunotherapy. ) .

By elicitation is meant the evocation of lymphokines and the
activation of macrophages in response to antigens homologous with the
pathogenic agent. In this context, elicitation is produced by a
staphylococcal phage lysate (SPL), a potent immunizing agent commer—
cially available and FDA approved for clinical and experimental usel.
Elicitation by staphylococcal antigens is being practiced effectively
in human subjects having diseases other than malignancies (12,13,14,
15).

Thus, the second stage iq eliciting cell mediated resistance re-
quires bringing about contact of the homologous antigen with reticu-
loendothelial cells which are ccﬁmitted to reacticn with the antigens
of the infectious agent in question. As with all immunocadjuvants,

dosage, éiming and route of administration are important. Under ap-

propriate circumstances contact between committed reticuloendothelial

1 Staphage Lysate, Delmont Laboratories, Swarthmore, Pa.



cells and homologous antigen brings about an activation of the ef-
‘ fector cells, the monocytes, and macrophages. In their activated
) state the "angry macrophages", as termed by Mudd, are non-specific
in their augmented capacity to destroy intracellular ageants (15).
The purpose of the study which follows was (a) to determine the
response of normal rats to repeated injections of living Staphylo-

coccus aureus, in terms of health and well being; (b) to test the

effect of ;uch treatment on tumor metastases with surgical excision
of tﬁe primary tumor mass as adjunct therapy; and (¢) to determine
whether the elicitation step with staphylococcal phage lysate would
provide any enhancement of immunotherapeutic effects.

This was a preliminary probe to determine toxicity and to get a
feel of rat response to the induction and elicitation agents and no
attempt was made to optimize any conditions nor to ascertain whether

a hypersensitivity bhad, in fact, been induced against Staph. aureus.

For induction, Staphylococcus aureus, strain 18Z organisms,

were injected, s.c., left side, at a concentration of 108 viable
units per ml, at weekly intervals, for a period ;f 6 weeks prior to
tumor implantation.

Specific elicitation was induced by injecting staphylococcal
phage lysate i.p.

The results are summarized in the next slide.




SLIDE No. 1

Several observations can be made. For one, early surgery has a
better prognosis in terms of "cure" than if surgery is delayed. In-
duction alone did not enhance the surgical "cure" rate. Induction
followed by elicitation as an adjuvant therapy to surgery, effecti-
vely increased the number gf "cures" over that of surgery alonme.

0f particular interest, was the observation that there was re-
growth of tumors at the implant site in several animals of each sur-
gically :re;ted group. However, only in animals receiving some form
of immunotherapy was there evidence of regression of some of these
tumors.

Although only a probe, the experimental evidence suggests that
the concept of "induction and elicitation" using delayed hypersensi-

tivity to the ubiquitous Staph. aureus, and the harmless staphylococ=

cal phage lysate for eliciting the "angry macrophages", may be effec-

tively applied as an immunotherapeutic modality in cancer.
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INDUCTION AND ELICITATION AS AN IMMUNOTHERAPEUTIC MODALITY IN METASTATIC MAMMARY CANCER

Dying From Metastases

Group No, Alive -, Percent Percent
No. Treatment No. Treated MCures" Increased Life Span
1 Tumor bearing, untreated - 0/12 . 0 : -
Control
1I Surgery day 18 _ 2/12 17 . 133
11I Surgery day 25 ' 0/11 0 123
v Induction + Surgery day 18 2/12 17 150
v Induction + Surgery day 18, 4/12 33 128

plus elicitation days 12,
15, 17, 19 and 23

VI Induction + Surgery day 18, 3/11 . 27 180
plus elicitation every 4 .
days beginning day 12 to
survival

Percent increased life span = test/control
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DELMONT LABORATORIES, INC.
. BIOLOGICAL SPECIALTIES
P. O. BOX AA, SWARTHMORE, PENNSYLVANIA 19081, U.S.A.

(Ref. to Esber Protocol
dated Jan. 24, 1978)

Tues., 1-31-78

Re: Phone communication from Arthur G. Bogden, Ph.D., Director of Immunobiology,
and Henry Esber, Ph.D., Mason Research Institute, Worcester, Mass. to S. J. De-
Courcy, Jr., D.Sc., Director and Responsible Head, Delmont Laboratories, Inc.,
Swarthmore, Pa. received 10:15 AM, Tues 1-31-78.

Subject: Progress report of near-completed assay for efficacy of SPL being
carried out at the Mason Research Institute. (The test is the same as that
used for testing the efficacy of MER as an immunoadjuvant for the National
Cancer Institute). SPL was tested as to its protective efficacy against chal-
lenge with Klebsiella and Staphylococcus in mice.

The study will be completed by the end of this present week, at which time
the data will be assembled, and a report will be forthcoming.

As of the time of the phone communication, results are already showing posi-
tive protection against challenge with both Klebsiella and Staphylococcus in amice
induced with S. aureus and elicited with SPL. It was noted, however, that protec-
tion against challenge with S. aureus (homologous organism) was a bit more pro-
nounced than against Klebsiella, which is to be expected.

Based on this study and previous experience with SPL*, Drs. Bogden and Esber
classify SPL as an effective immune adjuvant (enhanced macrophage activity).

The test itself takes 10 days.

The overall test, including the time necessary to induce the animals to a

state of staphylococcal hypersensitivity prior to administration of SPL and challenge,
takes approximately 2 months.

Respecttully submitted,

7
~ oure
Samuel DeCourcg/ .45 D.Sc.
/
(* see attached paper by Bogden) .
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AN EQUAL OPPORTUNITY EMPLOYER

24 January 1978

Dr. Samuel J. DeCoursey, Jr.

Director of the Laboratory

Delmont Laboratories, Inc.

Biological Specialties

P.0. Box AA \2F 7R
Swarthmore, Pennaylvania 19081 .\h

Dear Dr. DeCoursey:

Enclosed you will find a copy of the experimental protocol of
a study entitled, "Host Resistance Enhancing Activity by Staphage
Lysate in Mice"™. This protocol is designed in a simflar fashion

to the protocol used by the NCI for testing the immunostimulating
activity of MER-BCG.

I hope to have the results by the middle of February, I will
send you a complete report at that time.

If I can be of help, do not hesitate to contact me.

Sincerely yours,

Henry ber, Ph.D.

RJE/ob

enclosure
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EXPERIMENTAL PROTOCOL
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Saline controls, 0.2 ml, i.p., 24 and 3 hrs.
prior to infection.

Induction with 0.1 ml of S. aureus 182 (108)

s.c., at 28, 21 and 14 days prior to infec~-
tion.

Elicitation with 0.1 ml of SPL, i.p., at 24
and 3 hours prior to infection.

Blicitation with 0.2 ml of SPL, 1i.p., at 24
and 3 hours prior to infection.

BElicitation with 0.1 al of SPL, i.p., at 24
and 3 hours prior to infection and daily days
2-10 after infectionm.

Induction vith 0.1 ml of S. aureus 182 (108)
s.c., at 28, 21 and 14 days prior to elici-
tation. Elicitation with 0.1 ml of SPL, i.p.,
" at 24 and 3 hours prior to infectionm.

Induction with 0.1 ml of S. aureus 18Z (108)
s.c., at 28, 21 and 14 days prior to elici-
tation. Elicitation with 0.2 ml of SPL, {i.p.,
at 24 and 3 hours prior to infection.

Iaduction with 0.1 ml of S. aureus 18Z (108)
s.c., at 28, 21 and 14 days prior to elici-
tation. Elicitation with 0.1 =ml of SPL, 1i.p.,
at 24 and 3 hours prior to infection and
daily days 2-10 after infection.

Induction with 0.1 ml of S. aureus 18Z (109)
s.c., at 28, 21 and 14 days prior to elici-
‘tation. EKlicitation with 0.2 ml of SPL, i.p.,
at 24 and 3 hours prior to infection and
daily days 2-10 after infection.

Zymosan 3 mg/0.2 ml, 1.p., 48 hours prior to
infection.




MASON RESEARCH INSTITUTE
INJECTION SCHEDULE

Induction 12/21/77 “ppT - 28

(S. aureus 182) 12/28/77 DPI - 21
1/4/78 DPI - 14

Elicitation 1/23/78 DPI - 1

(SPL) 1/24/78 DPI - O

Infection 1/24/78 DPT - O

Elicitation 1/25/78-2/2/78 DPI + 2 to DPI + 10

(SPL)

Induction: 0.1 ml., 8.c., near axillary lymph nodes.

Infection: 0.1 ml. of a 6 hour culture of either patho-
genic K. pneumoniae or pathogenic S. aureus.

Endpoints: Survival time over a 10 day period (daily
observations).

DFL = 33}5 f‘r.nc(‘ t'c i-Vl C.cha'oﬂ
(Dé ('.wrc;)
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85. Measurement of nonspecific resistance to Escherichia colj

induced in mice by repeated staphvloco~cal infections. NRIDT

SHAYEGANI ana LINDA M. PARSONS* Divin' . of L bovastorze- o 3

Research, lew York State Lep:rtment «t . .lemn, S0 =y, "0 . L,
Nonspecific resistance w:is 1nduced .. nice 'y = oweeel;

'subcutaneous injections of 10% viable Lrtavhvylococous aurcus. One

week after the last injection, the hyperscnsitized mice were
elicited by two subcutanecus injections of staphylococcal bacterio-
phage lysate at 48 and 24 hours before challenge with E. coli.

The E. coli strain was isolated in our laboratory from an infant
with"diarrhea. This strain is virulent in mice having an LDgsg of
5 x 107 organisms by both the intraperitoneal and intravenous
routes. However, it has proved to be negative for invasiveness,
and for heat-labile and heat-stable enterotoxins. It also could
not be serotyped with antisera commonly used for typing entero-
pathogenic strains. The resistance of infected mice to E. coli
was compared to that of normal mice using a gquantitative measure
of the number of organisms found in blood, liver, and spleen at
various time intervals after intraperitoneal challenge. The
counts from all organs in treated and untreated mice were similar
at % and 2 hours. At 6 hours, the counts from the normal mice had
risen %o the 108 range, while the infected mice had counts that
peaked in the 107 range. At 24 hours, all normal mice were
already-dead, while the infected mice survived. The counts on
these surviving mice had dropped to the 105 range 1in the liver and
splecen ‘and to the 10l to 103 range in the blood. Intravenous
challenge with E, coli was also studied. Although a similar
pattern of outcome was observed, there were differences in
survival time of the normal mice and in the number of organisms
recovered.
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+ Kead all instructions before typing)
e . DcvelOpnent ot Delayed-type uypersensitivixy

' ’ end llon-specific Protecticn in Mice by Repeated
utaphylococcal Infections. M. CHAYEGANI,®* L. M. PARSONS
«and P. S. MAUPIK. NYS Department of Health, Albany, NY.

The developmcnt and duration of delayed-type hyper-
jsencitivity (DrH) and non-specific protection was
investigated in mice repeatedly infected with 108 1ive
:Stapl.ylococcus aureus. Eight weekly subcutaneous
,inJections resulted in a-gradual increase of DTH in the

'
I
!
!
}
[

]
'
H

tinfected mice, measured by footpad swelling. The increase.

.in DTH reactions paralleled a continual increase in the

survival of the infected mice when, after elicitation with

staphylococcal antigens? they were challenged intra-
peritonealily with a lethal dose of Escherichia coli. A
aquantltatlve measure of E. coli recovered from blood,
jepleen and liver after challenge showed the infected and
ielicited mice had significantly lower numbers of systemic
2. coli than did normal controls.

, The DIH response and non-specific protection in these
infected mice have been recalled by injections of

. staphyloccccal antigené‘for pericds up to 3 months after
"the Bth staph inJection.

The DTH response to stuphyloccoccal antigens was
transferred frommice infected 8 times to normal mice by
spleen cell transfer. We are currently studying the

-transfer of non-specific protecticn apainst E. coli
. challenge using spleen or lymph node cells.

f .

*Staphage Lysate (Delmont)

Ref. Proc. Nat'l Mtg. A.S.M., Las Vegas, N.M., May 1978
{To be presented)

Authors: Shayegani, M., Parsons, L.M., and Maupin, P.S.
Division of Laboratories and Research, N.Y.
State Department of Health, Albany, N.Y. 12201
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III. MEDICAL RATIONALE AND PURPOSE



III. Medical Rationale and Purpose

Staphage Lysate (SPL) are prepared by lysing parent

cultures of Staphylococcus aureus, Serologic Types I and III,

with a polyvalent staphylococcal bacteriophage. After ultra-
filtration, the lysates, which are staphylococcal vaccines,
contain active bacteriophage and heat labile and heat stable
antigenic fractions plus the extracellular and intracellular
enzymes of S. aureus and culture medium ingredients (sodium
chloride, beef heart infusion: Bactor Tryptose). To main-
tain maximum immunogenic potency, no preservative is added

to SPL.

SPL is standardized on the basis of bacterial cell
content before lysis. Each milliliter contains the lysate of
120~180 million colony-forming units of S. aureus, and
100-1000 million staphylococcus bacteriophage plague-forming
units.

At one time, clinical benefits associated with
administration of SPL were attributed to its ability to induce
antibacterial antibodies. Recent animal studies and clinical
investigations in humans suggest, however, that SPL's effec-
tiveness instead depends on its favorable stimulating effect

on the cell-mediated immunity of the host to Staphylococcus --

i.e., that SPL acts as an immunopotentiator.



Cellular hypersensitivity to S. aureus is exhibited
by most human subjects. Its augmentation may have beneficial
results in various Staphylococcal conditions. A variety of
clinical studies have reported favorable effects when SPL
was employed against a variety of diseases. The work of
Salmon and Symonds is particularly significant. (Salmon, G.
and Symonds, M., "Staphage Lysate Therapy in Chronic
Staphylococcal Infections," J. Med. Soc. N.J., 60: 180-193
(1963).) Patients treated had a variety of chronic staphylo-
coccal infections, all of which were characterized by colonization
of the host with staphylococcal pyogenes. A total of 607
patients were studied. Most patients had received courses of
tetracycline, penicillin, chloromycetin, and a sulfa deriva-
tive and had proved refractory. This prior treatment served,
in effect, as a treatment control or a historical control.
Other studies include Baker, A.G., "The Treatment of Chronic
Bronchial Asthma," Amer. Prac. Dig. Treat. 9: 591-598 (1958);
Baker, A.G., Staphylococcus bacteriophage Lysate: Topical
and Parenteral Use in Allergenic Patients," Penn. Med. J.

66: 25-28 (1963); and Mudd, S., Taubler, J.H., and Baker,

A.G., "Delayed-Type Hypersensitivity to Staphylococcus aureus

in Human Subjects," J. Retculoend. Soc., 8: 493-498.

A concomitant, though not necessarily causally

related, increased capability of the macrophages to inactivate



Staphylococci has been demonstrated in the laboratory following
SPL treatment. (Lenhart, N. and Mudd, S., "Staphylococcidal
Capability of Rabbit Peritoneal Macrophages in Relation to
Infection and Elicitation: Induction and Elicitation of
Activated Macrophages,"” Infect. Immunity, 5: 763-768 (1972);

Mudd, S. "Resistance Against Staphylococcus aureus, JAMA 218:

1671-1673 (1971); Shayegani, M., DeCourcy, S.J., Jr., and Mudd,
S., "Cell-Mediated Immunity in Mice Infected with S. aureus
and Elicited with Specific Bacterial Antigens," J. Res. 14:
44-51 (1973); Mudd, S. and Shayegani, "Delayed-Type Hypersensi-
tivity to S. aureus and Its Uses," Ann. N.Y. Acad. Sci. 236:
244-251 (1974).) 1In addition, SPL has been shown to stimulate
lymphoproliferative responses to both T and B cell subpopula-
tions present in peripheral and cord blood in normal human
subjects. (Dean, J.H., et al., "In Vitro Human Reactivity to
Staphylococcal Phage Lysate," J. Immunol. 1l5: 1060-1064
(1975); Dean, J.H., et al., "Functional Activities of Rosette
Separated Human Peripheral Blood Leukocytes," J. Immunol.
115: 1449-1455 (1975).) These findings support the interpre-
tation that SPL in staphylococcal hypersensitive subjects acts
as an immunopotentiator of nonspecific cell immunity.

The recently reported clinical work of Tsuda and
, Minami of Kurume University in Japan is also significant.

(Tsuda, S. and Minami, K., "Immunochemotherapy for Infections --



with Particular Reference to Staphage Lysate," item 7 accom-
panying letter dated December 28, 1977, from Yozo Mitsubara
to Charles E. Lincoln, included in section II of this submis-
sion.)

Of great potential significance is the clinical
study being conducted by John S. Silva, M.D., at the Veterans
Administration Hospital in Beloxi, Mississippi, to test the
effectiveness of SPL in prevention of wound infections in
surgical patients. A protocol for the study is included with
this submission.

The data from the studies described above support a
conclusion that Staphage Lysate products are effective in the
. treatment of Staphylococcal diseases. Although the more recent
studies have altered our understanding about the products'
mode of action, they have not changed the medical community's
perception that SPL is effective in the treatment of

significant disease entities.
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6110 Executive Blvd.
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Dear Mr. Singleton:

This submission includes in full (or incorporates by reference as

permitted in Par. 314.200 (c) (2) ) all studies and information specified

in Par. 314.200 (d4).

Respectfully submitted,
DELMONT LABORATORIES, INC.
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To Whom It May Concern:

Study of longevity of Phage activity in Filing Samples of SPL.

by S. J. DeCourcy, Jr., DSc. and D. Gottlieb, B.S.

The attached chart demonstrates quite conclusively that the phage counts
in lots assayed as long as 18 months following the expiration date are no lower
than the corresponding phage counts obtained from assays of the same lots made
at the time of completion of the f£ill. Thus, these results will answer the

question posed in the Federal Register, Nov. 8, 1977, Part II, Page 58284,
Column 3, par. 5 ("It is also significant that ----- etc.).

Respectfully submltted,,

/. /
/uu/ ﬁ\/ 7/,4,6(— f r L ’
- Samuel/J De ourﬁy}/ér., D.Sc.
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