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DELMONT LABORATORIES, INC. 
BIOLOGICAL SPECIALTIES 

P. 0. BOX AA, SWARTHMORE. PENNSYLVANIA lBOB1, 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 16, 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, 



a 
l 

0 

a 

l 

l 

0, 

Miss Jennie C. Peterson 
February 7, 1978 
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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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Miss Jennie C. Peterson 
February 7, 1978 
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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. 

S 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. Initiation of license 

revocation proceedings prior to completion of the classifica- 

tion rulemaking proceeding thus prejudges a question 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. 

S 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. 9 601.5, FDA may initiate proceedings 

to revoke a biologics license on the grounds that the licensed 
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February 7, 1978 
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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. 9 601.6 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. In 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 Comnit- 

tee. This protocol is submitted in accordance with the 

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

Respect_fully submitted, 

Charles E. Lincoln 
President 
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A. ANIMAL SAFETY DATA 
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SUMMARY OF RESULTS OF TESTS CONDUCTED AT FUJI-ZOKI 

PHARMACEUTICAL RESEARCH DIVISION 

a 

a 

Institution: Division of Pharmaceutical Research, Fuji- 

Zoki Pharmaceutical Company, Ltd., Tokyo 

Chief Investigator-in-Charge: Daiichi Watanabe, 

Period of Testing: From April 12, 1977, till May 31, 1977 

Laboratory Conditions of Testing: Room temperature, 

20 - 24*c; relative humidity, 55-65%. 

Test Samples: Lot Nos. 6090755, 6111462 and 6111463. 
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Nature ancl Description: - 

S-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 

Description Evaluation 

a clear, colorlcs~ or Xleets the 
slightly yellowish-brown liquid requirements 

of the test 

-do- -do- 

-do- -do- 

-5- . 
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Hydrogen 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. I PH I Evaluation 

6090755 

6111462 

6111463 

1 
2 
3 

7.45 
7.46 
7.45 

Meets the 
requirements 
of the test 

1 7.42 
2 7.43 
3 7.43 

I -do: 

1 7.44 
2 7.42 
3 7.46 

-do- 

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. 

-6- 
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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. 

Resuits: 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 O.Sml 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 S-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 

Lot No. Test No. Total weight * Total weight 
on injection 5 days later Abnormality Evaluation 

1 98 111 6090755 gr. gr. Not Meets the ; 96 
109 89 recognized requirements 
104 of the test 

1 99 gr. 114 
6111462 2 98 112 -do- 

3 
-do- 

90 103 

1 1oogr. 116 
61114638 2 98 109 -do- -do- 

3 96 105 

* Total weight ol 5 mice 

‘f 
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Pyroqen: 

Procedure of Test: As directed in the Pyrogen 

Test under General Test Procedures, the Biclcgical 

Products Standards, but using doses of l.Oml of each 

test sample per kg of body weight of animals. 

Results 
-. 

1,ot No. Test No. Total of animals Total temperature of 
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 . 
6'11 1462 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: As directed in the Tests for 

Histamine under General Test Procedures, the 

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: Select four guinea pigs each 

weighing between 350 and 500gm approx. Inject each 

animal intraperitoneally with 0.02ml of the test 
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sample q. 48 hours in a total of three doses for 

sensitization. Two and three weeks after the final 

sensitizing dose test the animals for anaphylactic 

shock 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. 

G;lass Containers: 

Procedure of Test: As directed in the Test of Glass 

Containers for Injection under General Test Proce- 

dures, the Japanese Pharmacopeia. 

Results: 

Lot No. Test No (1) . 

1 Clear, colorless and 
no bubles 

5.0010(g) 0.06hU Meets the 
GO90755 2 " require- - - 

5.0006 0.05 ments of 
3 " - - 5.0005 0.05. the test 

1 " - - 5.0005 0.05 
6111462 2 " - - 5.0008 0.05 ,I 

3 " - - 5.0005 0.05 

1 " - - 5.0005 0.06 
6111463 2 " - - 5.0006 0.05 II 

3 " - - 5.0005 I 0.05 

* Factor for 0.02N sulfuric acid = 1.009 0 
0 

l -9- 
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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 (31OC) of Staphylococcus aureus strain 3A 

as the reference organism. 

Assay Results: Each ml of the test sample contains 

not less than 5 x lo7 and not more than 5 x lo* PFU 

of staphylococcal bacteriophage. 
__^.---- 

-lO- 
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IT FUJiZOKl PHARMACEUTICAL COJD. 

Tokyo, Dec. 28, 1977 

lntemniond Division 
5th Flr. Sun light Bldg.. 
29-l. foyotam&kita Scheme, 
Neriiku, Tokyo 178, JIpn 
Fh~na: 103) 994-9361 (6 lines) 
Telex: 529612 
Cable: Fujuokireagent Tokyo 

Mr. Charles E. Lincoln, President 
DELMONT LABORATORIES, INC. 
P.O.Box AA, Swarthnore, 
Pennysylvania 19081, 
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. 
2. 

3. 

4. 

5. 

Assessments and Studies of SPL ” 
. 

“S-27” Summary of Results of Tests Conducted at fl 
Fujizoki Pharmaceutical Research Division 

Chemotactic Accumulation of Macrophages in the ./’ 
Peritoneal Cavity after Inoculation of SPL and 
Their Antitumor Activity. 
Susceptibility of Staphvlococcus aureus Clinical v 
Isolates to Gratia Bacteriophage. 
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 f 
7. Immunochemotherapy for Infections------- 

With particular reference to Staphage Lysate. d’ 

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

zo Matsutira, manager-, --’ - 
ternational Division 

Had Dffita & Tokyo Plant 
67. Shimoochiri 4-chomc. 
Shinjuku-ku. Tokyo 161. Japan 

Fhorm: fa3) 952-1391 

‘( : ” 



Assessments and Studies of SPL 
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I. 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 Hates: 

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 8PL 

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 dissolution. 

-l- 
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Insoluble Impurities. --- When examined with the . 

naked eye holding the sample in a brightness 

of 1000 lutes approx. directly below a white 

light source, the product is clear and contains 

no readily detectable, insoluble impurities. 

0 

0 
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l the other group was kept untreated over the same 

l 

0 a 

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-old 

ICR mice each were used. One group received single 

S.C. doses of 1 x lo* Staph.aureus 182 cells weekly 

for a period of eight weeks for sensitization while 

period. Eighteen days after the final injection, 

the animals in these two groups were injected i.p. 

with O.lml 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 i82 cells 

showed statistically significantly higher intraperi- 

toneal macrophage counts, as compared to the control 

-2- 
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group of normal untreated mice. The finding 

indicate that an eliciting i.p. dose of SPL 

gave rise to a significant intraperitoneal 

accumulation of macrophages in mice sensitized 

with Stash. aureus. 

0 

III. Test for Phage Activity. (Shigeno, N., Mitsuma, 

T. and Kojima, K. from the Junior College of 

Medical Technology and Nursing, affiliated with 

Niigata University. The 1977 Symposium on 

Staphylococci, Sept. 3, 1977, Okayama) 

See the attached paper. 
a 

IV. Influence on Immune Responses In Vitro. (Mitsuma, 

T 0, 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 14th Gen. Assembly 

of the Central Regional Chapter of the Jap. Sot. 

Bacterial., June, 1977, Gifu; and the 41st East 

Japan Joint Meeting of the Jap. Sot. Dermatol., 

Sept. 24, 1977, Tokyo) 

See the attached paper. 

l 
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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. Sot. Chemotherapy, June 1977, Gifu, and 

the 41st East Japan Joint Meeting of the Jap. Sot. 

Dermatol., Sept. 24, 1977, Tokyo) 

See the attached paper. 

VI. Clinical Report. (Tsuda, S. and Minami, K. from 

the Dept. of Dermatol., Kururne University School 

of Medicine. MINOPHAGEN MEDICAL REVIEW, 21(S), - 
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 Coil. Med. (Dept. 

of Dermatol.), Kurume Univ. (Dept. of Dermatol.) 

and Kansai Med. Coil. (Dept. of Dermatol.) 

0 
-4- 
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V FUJiZOKl PHARMACEUTICAL CO,lTD ;::z :E:$ Hed Office fit Tokyo Plant 

0  
29-l. l&otam*kio &home. 

67, Shimoochiai bshomc. 
Shinjuku-ku, Tokyo 161. Japan 
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Nerirna-ku. Tokyo 176. Japan 

l Phone% (0319944361 (6 l ined Phonas: mt 952-1391 

<:y 
Telex : J28612 

N Tokyo, November 29, 1977 Cable. 
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Fujizokiresgent Tokyo 
- c’ 

. .,,I 
-\ I 

-.‘;- 
-. ‘. 

. ? 
.h_, 

0 

Mr. Charles E. Lincoln, President 
DELMONT LABORATORIES, INC. 
P. 0. Box AA, Swarthmore , 
Pennsylvania 19081 
U. S. A. 

Dear Charlie: 
l 

We have heard the information of SPL from Dr. Aoki. 

d 

l 

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, 

. 
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Chronic Toxicity Test of SPL in rats 

Ryuichi FUJINO 1) 1) 1) , Yuji SUGISPIKI , Junko NAKAGAWA , 

Masana KOMATS U’ ) 

and 

Hachihiko HIRAYAhti 2) 

Resarch Department Lab. I Fujizoki Pharmaceutical Co. , Ltd. 

6-7, Shimoochiai 4-chome , S hinjuku-ku, Tokyo 1) 

Resarch Department Lab. II Fujizoki Pharmaceutical Co. , Ltd. 

9-14, Nishiki 2-chome, Nerima-ku, Tokyo 2) 

Summary 

a 

0 

l 

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. 



Acute and Subacute Toxicity Tests of SPL 

Ryuichi FUJINO: Yuji SUGISAKI, Junko NXKXGAR’A 

and 

Xlasana KOhtiTS U 

Resarch Department Lab. I 

Fujizoki Pharmaceutical Co. , Ltd. 

6-i, Shimoochiai 4-chome, 

Shinjuku-ku. Tokyo 

Acute and Subacute toxicities of SPL for st&phylococcal disease 

manufactured by Delmont 1,aboratories Inc. were studied in mice 

and rats. 

LD50 of SPL were as follows: 

- 
Species 
- 

Sex Administration route 
p.0. S.C. i-p. i.v. (ml/kg) 

Mouse 

Rat 
- 

hlale lOO< lOO< lOO< loo< 

Female 1 oo< 1 OO( lOo( lOO< 

Male 50< 50< 70< 50< 

Female 50< 50< 70< 50( 

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 .O and 20.0 ml/kg, respectively. 

The control group recicved 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. I Icmatological, biocllemical and 

urinary examinations performed rcspcctively . 

-l- 
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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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Average body weights in mule and female rats tveated 
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Fig. 2 Food consumptions in male and female rats tveoted with 
SPL (s.c) for 30 dqs 
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Table I Averaqe wet weigh-t of various organs in rats treated with 
SPL. (s.c.j for 3Odays (Mean* S-D.1 

Tissue 
Con-trot T 
( Sal ne) 2 ml/kg 

Body we i&t 

(4) 
B rain 

( > 4 
Lung 

(Q) 
Thymu 

(4-I 
Heart 

Lit,‘,-’ 

(4 > 
K idnsys 

(9 1 
- Spleen 

(3 > 
Adrenals 

.(‘“9 1 
Thy roid 

on5 > 
Hypophysis 

Pg 1 
. Testes 

(4) 
Seminal vesiclri 

(91 
Ovovies 

('n9) 

0 ut evus 

(91 

Z 

Sex 

M 
F 

M 
F 
M 
F 
M 
F 

M 
F 
M 
F 

M 
F 

M 
F 

M 
F 

M 
c 

ivl 
F 

M 

134 i 34 
88 f 13 . 

I.755 0.1 I 
1.641 0.05 

2.24~ 1.58 
1.51& 0.46 

0.6Qt 0.16 
0.52i 0.09 

0.95* 0.13 
0.74* 0.04 

11.81+z I.76 
4.41 f: I.92 

2.20* 0.3s 
1.79* 0.12 

0.64 i 0.08 
0.64 * 0.04 

5b.S f 8.2 
61.5 i 6.0 

35.9 l 4.5 
33.2 i 6.0 

12.3 jz 4.7 
13.3 * 3.5 

2,32* 0.44 

L27 *45 
‘;95 &I7 

1.77* 0.09 
r.62* 0.07 

2.13i 0.63 
1.55i 0.5 I 

O-65* 0.17 
0.57i 0.09 

O.QQ* 0.18 
o-71* 0.04 

I O.bSi 2.36 
9.521t 1.64 

2.26i 0.55 
1.73* 0.19 

0.61 f 0.20 
O-62* 0.20 

54.7 f to.3 
53.4 f 6.6 * 

X.8 A 10.2 
32.0 f 5.5 
12.5 5 4.4 
13.) l 4.0 

2.21 zt 0.32 

M 

F 

F 

0.67* 0.24 0.82,, 0.41 

73.5 + 13.6 67.8 l 12.0 

0.34 f 0.05 0.34 f 0.08 

7 ml/k9 

232 &4j^ 
148 f 19 

1.78i 0.14 
1.62* G.04 

1.96 k 0.62 
1.6Oi 0.26 

0.7li 0.17 
0.555 0.10 

0.98t 0.23 
0.74& 0.08 

I I.OSt I.93 
4.62i 1.23 
2.45* 0.70 
l.74k 0.15 
o-70* 0.15 
0.54* 0.05 x 

54.1 i 8.2 
56.7 k IO.1 

38.2 f 8.5 
32.6 zt 4.0 
I I.4 i 3.8 
13.4 i 2.6 

2.24* 0.26 

O.dOt 0.45 

68.4 f 7.s 

0.32 zt 0.05 

20 ml/k4 

!3 I i3l 
‘18 &;I 

1x1* 0.10 
I62i 0.09 

l-46* 0.44 
t.32i 0.25 

0.61i 0. I8 
O.SOk 0.06 

0.46* c.12 
0.7s* 0.08 

I o-77* 1.44 
9.53i 1.35 

2.49 i 0.34 
I .67* 0.20 

0.74* 0.17 
O-60* 0.09 

53.8 l 4.9 
58.0 f 4.3 

37.1 l 7.2 
33.1 f 3.1 

II.3 i 2.3 
II.1 f 3.9 

2.24& 0.30 

0.54* 0.31 

69.3 +z 12.7 

0.37* 0.08 

M : Male F : Female 



Table 2 Average wet weight of various organs (/loog body weight) in 
rat!; treated with SPL(s.c.)+o+ 30days (Mean*S.D.) 

--- - -- -_-. 
I I Control I - 

- 
SPL 

Tissue /Se: 
(Saline 1 4-7ZE% 

t 0.84* 0.05 I I 0.49* 0.41 
t o-74+ 0.26 

I 0.29* 0.05 
i 0.24* 0.03 

j 0.44* 0.03 
, 0.36t 0.00 
i 
i 
i 

7 ml/kg 20 ml/kg 
B rain IM - 

(9) 
Thymus 

(9 1 
Heart 

(9) 
Liver 

(91 
Kidneys 

(9 1 
Spleen iM 

(9) IF 

- Adrenals IM 
0-g) iF 

Thyroid (M 
,(mq) jF 

H ypophysis M 
P9> F 

Testes iM 
(9) : 

, Seminal vesicle: M 

(9) 
Ovaries : 

/j=- (“9) ) 
Uterus 

(9) !F 

I 

r: ” 

0.76 zit 0.04 
0.8gk 0.06 
l.06i I.05 
0.82 f 0.31 
0.29 f 0.04 
0.28-i 0.04 

0.41 i 0.06 
0.39 * 0.00 

5.07* 0.47 
5.26 f 0.5 I 

0.95i 0-l 6 
0.96 f 0.04 

0.30 f 0.05 
0.34* 0.03 

25.4 l 4.8 
32.8 l 2.9 
15.3 +z 3.2 
17.6 k 2.7 

5.5 * 2.4 
7.1 f I.8 
o.w* 0.12 

. 0.28 f 0.08 

19.1 f 6.6 

0.18 f 0.03 

4.63i 0.44 
4.8‘?* 0.88 
0.94* 0.10 
0.84i 0.0s 

o-27* 0.04 
0.32 f 0.1 I 

24.7 •t 5.6 
27.6 * 2.4- 

17.0 i 2.4 
16.5 f 3.0 
5.5 i 2.3 
6.7 + 1.9 
1.00 f 0.18 

L 
0.34 f 0.15 

i 

j347 f 5 8 
I* - 

0.17 l 0.00 0.16 2 0.00 

M : Male F: Female 

f; pco.05 +f*: p < 0.001 

0.78r 0.10 0.80* 0.10 
O-83* 0.07 0.82% 0.05 

0.92* 0.50 0.88;t 0.30 
O-82* 0.18 O-68* 0.19 

0.3 I f 0.03 0.26 f 0.06 
0.28 f 0.25 f 0.00 0.04 

0.43 f 0.04 0.42* 0.00 
0.38 f 0.03 0.38* 0.03 

4.79 f 0.30 4.68 f 0.35 
4.86 f 0.39 4.82i 0.50 
I.05 f 0.18 I .08* 0.14 
0.88 f 0.04* 0.85* O.IO* 

0.31 f 0.04 f 0.32 jz 0.07 
0.27 f 0.00 1 0.3oi 0.03 

23.8 ir 4.2 ‘23.7 
I 

f 4.0 
, 29.2 f 4.4 

16.7 -f 3. I 
16.6 f 2.5 

5.1 f 2.0 
6.8 * I .4 

I.01 f 0.13 

29.3 f 3.5’ 

16.1 i 2.6 
16.9 i 2.3 

5.0 f I.2 
5.5 f 2.0 
0.97* 0. IO 

0.24-i- 0.14 

34.9 f 3.2 

0.23 * 0. IO 

. 
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Table 3 Biochemical examination on serum in rats treated with 
5PL.(s.c.) for 30 days ( Mean * S.D. 1 

Total bilirubin 
( mg/dl I 

Thymol turbidity tesl 
( Maclaqan unit I 

Alkaline phosphatase 
( Kind-Kin9 unit > 

S-GOT 
( Karmen unit ) 

S-GPT 
( Karrnen unit ) -- .- 

Total protein 
( g/d > 

A/G ratio 

- ‘Albumin 
t9/dI I 

Total cholesterol 
_ ( mq/dl ) 

Blood urea nitrogen 
( mq /dl I 

Creatinine 
(mg/dI 1 

, Sodium 
mEq /I 

Pothssium 
mEq/l .. 

Blood suqev 
mg/dl 

0 M : Male F: Female 

Z 

Sex 

-iii- 
F 
M 
F 
M 
F 

M 
F 
M 
F 
M 
F 
M 
F 

M 
F 
M 
F 

M 
F 

M 
F 
M 
F 
M 
F 
M 
F 

Cont rot. 
(Saline) 

0.2* 0.0 
0.2* 0.0 

0.4i 0.1 
o-3* 0. I 

20.2t 9.6 
t2.7* 2.7 

180 *551 
140 *I7 

44 *I2 
44 *I5 

6.3 k 0.3 
6.6* 0.4 
O.Q* 0.1 
o.q* 0.1 

3.oi 0. I 
3.1 f 0.1 

51 st Q 
49 f 5 

23 f 3 
22 2 4 

0.7-k 0.0 
0.7i 0.1 

14 I ‘f I’ 
I44 f 8 

5.9* 0.4 
s.7* 0.4 

172 k226 
58 *I6 

%::p < 0.05 *-: p< 0.001 

SPL 
2 ml/kg 7 ml/kg 

0.2* 0.0 0.2& 0.0 
0.2i 0.0. 0.2* 0.0 
0.4* 0.2 0.4* 0.1 
0.3 f 0. I 0.3* 0.1 

I&7* 3.5 19.8i 5.7 
13.4* 2.9 12.25 2.1 

172 *40 71 *21 
170 *55 158 *23 

48 l IO 43 f 5 
44 *I5 51 *IQ 

6.2* 0.4 6.2* 0.4 
6.4* 0.2 6.3i 0.3 

o.Q* 0.1 l.O* 0.1 
0.9* 0.1 I.Or 0.1 
3.0* 0.2 3.0* 0. I 
3.1 f 0.2 3.1* 0.1 

50 f I5 5s f 5 
45 f IO 43 *‘S 
21 l s 23 t 4 
21 *4 21 *2 

0.7* 0. I 0.6* 0.0 
0.7k 0.1 0.7k 0. I 

I45 * IO :48 f I8 
142 * I 41 *2 

5.Q+ 0.7 6.3t 0.3 
5.5 f 0.5 5.3t 0.3% 

175 i I2 14Q *l8* 
168 l I7 165 +z IQ 

20 ml/kq 
0.2i 0.0 
0.2i 0.0 

0.4i 0.2 
o-3* 0.1 

17.6* I.8 
12.3i 2.0 

165 i22 
135 i18 

40 f 8 
54 *20 

6.2~ 0.3 
6.6* 0.3 

o.Q* 0. I 
0.4* 0.1 

3.h 0. I 
3.2* 0.1 

55 *lo 
48 is 
23 *3 
20 f 2 

0.7* 0. I 
0.7* 0.0 

145 * 4% 
140 f 2 

6.2 ic 0.5 
5.0* 0.4= 

159 l IQ 

171 f I5 
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Tuble 4 _ HI emn o oqicnl findings in rats treated with SPL ( s.c.) t I 
for 30 days (Mean* S-0.) 

C 

5 ex 

M 
F 
M 
F 
M 
F 
M 
F 
M 
F 
M 
F 
M 
F 
M 
F 
M 
F 

r 

Control 
( Saline) 

15.6 f 0.7 
-153k 1.2 

45.8 * 2.7 
46.1 f 2.9 

634 *I37 
702 *I34 

88 f 35 
95 r 21 

0 
0 
0.3 l 0.3 
1 -3 i 0.6 

22.5i i 2.8 
20.8 iz 6.7 

74.1* 12.2 
74.7& 7.0 

3.0* 0.8 
3.2* I.1 

7 ml/kg 
I - 3VL 

2 ml/kg 

16.6 l 1.0 

15.8 f 0.8 

47.6 ir 5.5 
45.0 f 2.0 

778 *205 
767 f: 97 
112 i 39 
I07 f 31 

0 
0 

0.7k 0.4% 
1.2t 0.4 

23.3 +z 10.6 
13.2* 5.1’ 

73.2* 10.3 
81.3r 5.6 

2.8-c 1.4 
4.3zt 2.3 - 

20 mVkq 
Hemoglobin 

( g/cdl 1 
Hematocrit 

(%I 
E rythrocyte 

( x to’) 

Leucocytes 
( x IO’> 
B aso. 

E osin. 
kt 

E Neut. E 
2 

- B Lymph. 

’ Mono. 

15.4 * 0.6 
15.8 f 0.9 

45.7 f 2.4 
45.5 * I .7 

B20 *l32* 
720 *I57 

87 * 46 
43 f 17 

0 
0 

0.8* 0.4- 
l.4t I.0 

18.1 t 7.3 
20.2* 5.3 

78.0* 8.2 
75.8 iz 5.4 

3.1 f 1.3 
2.6i 1.4 

15-2 i 0.4 
15.3 f 0.6 

45.4 l 3.3 
45.0* 1-Q 

784 i 8I* 
807 f 83 

70 *I5 
II! f 20 

0 . 

0 

0.7 f 0.4 
l.5* I.0 

2l.O* 8.5 
I8.4* 6.4 

75.1 * 8.4 
76.3 t 7.4 

3.2* I.1 
3.8* 1.8 

M: 
9 

Male F: t-emale 
p< 0.05 **: pc O.Ol 

. 



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

Control . 

1 Saline) 

I-- M‘ /a - /lc 
8 
2 
0 -- 
0 
9 

:, 

6 
PH 7 

8 2 

Protein 

9 
0 --- 
9 
0 -- 

Occult blood 7 ‘0 
0 

. M: Male F: Female 

. 

JO 
0 

IO 
0 -.--- 
7 
2 
I 

- 
T SPL 

2 ml/kg 7 ml/kg 20 ml/kg 

q /SF /q M /e F /IOM /d= A 
Ii 4 5 0 8 4 6 1 7 

0 0 0 0 0’ - .-, -. i : 

0 0 0 1; 0 0 
8 9 5 8 4 
0 0 3” : 0” 0 
I 0 0 

4 9 7 IO Q 
0 0 I 0 0” 0 

9 9 8 q a 9 
0 0 0 1 0 0 
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Teratologenicity Study of SPL in Rats 

and Rabbits 

l 

l 

Hachihiko HIRAYAMA 

Iiesarch Department Lab. II 

Fujizoki Pharmaceutical Co. , Ltd. 

9-14, Nishiki 2-chome , 

Nerima-ku, Tokyo 

a 
Summary 

0 

0 

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. 

l 

l 

a 
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- Table 1 Teratogenic effects of S - 27 against rat fetuses 

l 0 

e , 
. 

l 

S - 27 (ml/kg/day x 11 ; i.p.) 
Control 0.05 0.5 5.0 - 

1 

No. of dams 

Total No. of implantation 

No. of survival fetuses 

( Mean litter size ) 

Dead or rfsorped fetuses 

( Fetal mortality ; % )* 

SePratlo' (a/9) 

2 3 5 4 

25 29 48 38 

24 ' 28 44 38 

(12.0) ( 9.3.) ( 8.8 1 ( 9.5 1 

1 

4.0 

1 4 0 

3.4 8.3 0 ' 

12/12 17/11 24/20 20/18 

Mean fetal body weight ( g 1 (a) 3.51 3.51 3.39 

(3) 3.11 3.28 3.06 

3.45 

3.29 

External anomalies 

@I** 

Skeletal anomalies 

m** 

Visceral anomalies 

(%)** 

0 

(0) 

0 

(0) 

(0”) 
0 

(0) 

0 

(0) 

. . Growth retardation*** 1 1 6 

(%I** (4.2) (3,6) (13.6) 

($ .- .- f 

* : No. of dead or resorped fetuses/ No. of total implantation x 100 (X) 
** : No. of abnormal fetuses/ No. of fetuses examined x 100 (X) 
*** : Body weight (3.0 g. 

. . 
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Table 2 Teratogenic effects of S - 27 agaist rabbit fetuses 

. 
S 

Control 
- 27 (ml/kg/day x 13 ; i.p.) 

0.02 0.2 2.0 ' 
. 

No. of dams' 1 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) * 

No. o&dead or resorped fetuses 1 i' Fetal mortality )* 4 0 2 

(14.3) (16.6) (0) (12.5) 

Mean fetal body weight ( g ) 53.1 54.1 53.2 50.7 

External anomalies 

(%I* 

0 0 0 0 

(0) (0) (0) (0) 

Skeletal anomalies 0 0 

(%I** (0) (0) c 

Visceral anomalies 0 0 

0) 1:) (0) * (i+ (0) 
2, 

* : No, of dead or resorped fetuses/ No. of total implantation xl00 (X). 
** : No. of abnormal fetuses/ No. of fetuses examined x 100 (%). 

-. 
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PLATE I-l Left: A fetus from the 
pregnant -rat. Right: A fetus from 
the pregnant rat treated intraperito- 
neally with 5ml/kg of S-27. 

, - - 
,.-,- . . , . -. ., . . . . 
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.  .  .  

. . ,  .-_ i ’ 
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PLATE I-2 A normal skeleton o! PLATE I-3 A normal skeleton of 

, 
rat fetus in saline control grgup. ’ rat fetus from the pregnant rat 

treated intraperitoneally with Sml/kg 
-.---- .- .-- - - -- -.- i of S-27. - 

I 
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PLATE I-4 Palate and nasal 
cavities of control eat fetus; show- 
ing normally in the Wilson t s section. 

- _ -_- ---. -- - . -- - ---- --- ---.------_--_-_ .._.-. ----- 

PLATE I-5 Palate, eyeballs and 
olfactory 

k ulbs of fetus from the 
pregnant r&t treated intraperito- 
neallg with 5ml/kg of S-27; show- 
ing noimal y 

J in the Wilson’s section. 
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PLATE I-6 Skull and brain in 
control fetus; showing normally in 
the Wilson ’ s section. 

--- --- - --.- - 

PLATE I-7 Skull and brain of 
fetus from the pregnant rat treated 
introperitaneally with Sml/kg of 
S-27 \ 
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PLATE I-8 Cardiac ventricle 
and lung section of control fetus; 
showing normally in Wilson t s 
section. 

--- -- .__-. ----A--I- 

PLATE 1-s Cardiac ventricle, 
lung and heprt of fetus from the 
pregnant rat treated intraperito- 

ml/kg of S-27; show- 
in Wilson’s section. 
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PLATE I-10 Liver- and I 
stomach of control fetus; showing 
normally in the Wilson’s section. 

. 

- - -v  
i 

--- 

PLATE I-l 1 Liver and stomach 
of fetus f?prn the pregnant rat 
treated intraperitoneally with 
Sml/kg of 7-27. 
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PLATE I-12 Kidney, intestine 
and spleen of control fetus; 
showing normally in the Wilson’s 
section 

--- 

PLATE I-13 Kidney, testis and 
urinary bladder of control fetus; 
showing dormally in the Wilson’s 
set tion. 
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PLATE I-l 2 Kidney, intestine 
and spleen of control rabbit 
fetus; showing normally in the 
Wilson’s section. 

-----_- -_ -- _.- 

I 

I 
I 

-- 

PLATE I-14 Kidney, testis and 
urinary bladder of fetus from 
the pregna,nt rat treated intra- 
peritneallh with 5ml/kg of S-27; 
showing normally in the Wilson’s 
section. 

i 
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PLATE I-l 5 Kidney, ovary and 
uterus of control fetus; showing 
normally in the Wilson ’ s. section. 

_ .-- -- .-- - ---_____- 
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PLATE I-l 6 Kidney, ovary and . 
uterus of fetus from the pregnant 
rat (rested intraperitoneally 

.,with 5ml/kg of S-27; showing 
normally in the Wilson’s section. 
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PLATEII-1 Left: A fetus from 
the pregnant rabbit. Right: A fetus - 
from the pregnant rabbit treated 
intraperitoneally with Sml/kg of 
S-27. 

- -- - --- ---- ------_- ---__ --_-- -- 
---- 

r 

PL’ATE 1I-2 
I 

A normal skeleton 
of rabbit fetus in saline coptrol 
group. 

t ,- 

PLATE II-3 A normal skeleton 
of fetus from the pregnant rabbit 
treated intraperitoneally with 
Sml/kg of S-27. 
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PLATEP-4 Palate and nasal 
cavities of control rabbit fetus; 
showing normally in the Wilson Is 
section. 

-m-e. -_ 
--- -_. --- ------ -- 

PLATE II-5 Palate, eyeballs 
and olfactor bulbs of fetus from 
the pregnan 9 rabbit treated 
intraperitoneally with 5ml/kg of 
S-27; showi 

P 
g normally in the 

Wilson’s se tion. 

l 
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PLATE U-4 Skull and brain in 
control rabbit fetus; showing 
normally in the Wilson’s section. 

- - -_-----.----- 

--- 

PLATE U-7 Skull and brain of 
fetus from tpe pregnant rabbit 
treated intraperitoneally with 
5ml/kg.of S-27. 
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PLATE II-8 Cardiac ventricle 
and lung section of control rabbit 
fetus; showing normally in 
W ilson 1 s section. 

- -.--:. 

_ -_-.. _-_- _ -- --__--- 

PLATE n-9 Cardiac ventricle, 
lung and hgart of fetus from 
the pregnait rabbit treated 
intraphritoneally with 5ml/kg 
of S-27; sh’owing normally in 
\Vilson ’ s section. 
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PLATE II-1 0 Liver, kidney and 
stomach of control rabbit fetus; 
showing normally in the Wilson’s 
section. 

--_- - -- 

PLATEX-11 Liver and stomach 
of fetus from: the pregnant rabbit 
treated intraberitoneally with 
Sml/kg of S-27. 
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PLATE II-1 3 Kidney, testis and 
urinary bladder of control rabbit 
fetus; showing normally in the 
Wilson’s section. 

‘- -- 

. I- 

I  

1 

--~- ---- - 

I PLATE II-14 Kidney, testis and 
urinary blhdder of fetus from 

, the pregnaht rabbit treated 
intraperitoneally with 5ml/kg of 
S-27; shovr’ing normally in the 
Wilson’s section. 
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PLATEll-15 Kidney, ovary and 
uterus of control rabbit fetus; 
showing normally in the Wilson’s 
section. 

: 

.- 

_- -- _ _-..- 

‘-7 ..- _.- -..-_- - ___. ___ 

PLATED-1 6 Kidney, ovary and 
uterus of fetus from the pregnant 
rabbit treated intraperitoneally 
with 5ml/kg of S-27; showing 
normally i 

1 
the Wilson’s section. 

- --._ __ i 
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14. Influence of Staphage Lysates (SPL) on Immune 

Responses In Vitro 

Mitsuma, T,* Shigeno, N.,? Rojima, 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 lysis of 

Staphylococcus aureus cells 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 immunostimulant 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 

splenic cells (2 x 10' cells per tube) were cultured with 

- 13 - 
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SRRC in Marbrook tubes in a CO2 incubator at 37OC. 

After four days of incubation, the cultures were exami- 

ned for numbers of antibody-producing cells by the 

plaque-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 SPL had been added at a final 

concentration of 10% showed an approximately three-fold 

increase of PFC (1260228/tube), compared to the SPL-free 

control (PFC: 400?16/tube). With the decrease in the 

concentration of SPL added to the culture, the PPC 

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 

l 

0 

- 14 -. 
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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 

Concentration In-vitro 
WC/Culture 

Immunization F Treatment E Anti-Thy+C 
SRBC + 

128 + 40 156 2 4 

f 400 2 16 N.D. 

10 + 1260 2 28 192 

1 + 600 +- 24 216 + 32 

0.1 + 456 164 2 20 

l 
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__.- -- . .----.----VI.V” * 

SCXO O L  O F  MEDICINE, KYUSIiU UNIVERSITY 
FUKUOKA, 812 JAPAN 

. 
. 

l 

l 

l 

a 

a 

CHEMOTACTIC ACCUMULATION O F  MACROPHAGES IN THE 
w 

PERITONEAL CAVITY AFTER INOCULATION O F  SPL AND 

THEIR ANTITUMOR ACTIVITY 

l 

l 

0 
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0 

0 

SPL has been prcsumcd to activate macrophages and 

en'hance 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. Mice were 

injected subcutaneously with 1x10' viable organisms of 

Staphylococcus aureus (181) once a week for 4 or 8 weeks 

for the pre-treatment. For the mesurement of chcmotactic 

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 intrapcritoneally and'various 

amounts of SPL were inoculated intraperitoncally 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 182 for 8 \qeeks and 0.1 ml 

of SPL was injected intraperitoncally 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, 

l 

0 
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the number of peritoneal cells increased slightly at 24 and 

48 hr. When SPL was inoculated into mice pretreated with 

18Z, the number of peritoneal cells increased rapidly and 

strikingly from 4 to 24 hr. (Fig.1) 

Mice were pretreated with 182 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 ml of 

!jPL 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 182. 

l 

l 
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Fig. 1. Peritoneal cell number after intrapcritoneal administeration 

of SPL (0.1 ml) in normal and 18Z-pretreated mice. 

(mean of 5 ! S.D.) 
'eritoneal cell No. 
/perit;n;;& cavity 

0 Control mice 

. 

OHice pretreated with 
182 (8X) 

before 0 4 

T 
24 * 

Hours after SPL administcration 
48 

SPL 0.11111 i.p. 
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Table 1. Antitumor activity of SPL against Sarcoma 180 in ddY mice. 

S.aureus (18Zj interval Sarcoma 180 SPL Volume of Total packed Cell growth Actfvfty 
implantation (ml /body) ascitic fluid cell volume (T/C) 

(Cell No./body) . 

weeks i.p. i.p. ml ml % 

. 

lx108/body/week 
s.c. inj. x4 

1.00 l 0 +++ 

0.30 0.55 0.12 16.9 ++ 
6 1x106 

0.1~ 1.08 0.35 49.3 + 

0 1.98 0.71 100 w 

. 



a l 0 0 l 

l 
l a 0 l l 

0 . 
1 

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

S,aureus (i8Z) ! nterva? CY,..,.A.... 780 JOI L”IIIcI SPL iioiume of Total packed Cell growth Activity 
implantation (ml/body) ascitic fluid cell volume (T/C) 

(Cell No./body) 

weeks i.p. i.p. ml ml x 

l'.OO . 0 a +++ 

0.30 0.75 0.27 33.8 ++ 

lx108/body/week 6 1x106 
S.C. inj. x 8 0.10 1.92 0.64 80.0 + a 

0 2.30 0.80 100 



B. HUMAN SAFETY DATA 



a 

e a 

a 

0 

a 

. 

PROFESSOR: 
R DOUGLAS ‘WORNES, MA., AM., PH.D. 

TELEPHONE DUBLIN 774967. 

Mr. Charles E. Lincoln, 
President, 
Delmont Laboratories Inc, 
P.O.Box AA, 
Swarthmore, 
Pennsylvania 19081, 
U.S. A. 

Department of Experimental Medicine 
Colman K. Byrnes Research Centre, 

St. Laurence’s Hospital, 

North Brunswick St., Dublin 7. 

1” 7 
STH January, 1976 

I;' ' 

. 

IDear Mr. Lincoln, 

Thank you for your letter of the 20 December, 
1976 regarding nebulizers. 

a . In discussion with various members of our 
clinical staff ue 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. 

l 

a 

You will by now have received a letter from me 
requesting further supplies of SPL and we look 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. 

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

Yours sincerely, 

4 
/G /3 

Douglas,, rnes. 
/ 

a 
e 
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PROFESSOR: 
R 00uGlAs MORNS, MA.. MD” Pt4.0. 

l 

TELEPHONE WBLIN 72 1482 

Nlr. Charles E. Lincoln, 
President, 
Delmont Laboratories, Inc. 
P.O.Eox AA, 
SUARTHMORE, 
Pennsylvania 19081, 
U.S.A. 

Department of Experimental Medicine, 
Glman K. Byrnes Research Centre, 

St. Laurence’s Hospital, 

North Brunswick St., Dublin 7. 

12th January, 1978 
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0 

l 

0 

0 
0 

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. 

UJe have had problems with inhalation of 
StapJyp=- Various forms of vaporisers have been used. We now think 
that,lntranasal dropsiprovided the patient inhales very rapidly and 
exhales through the mouth‘!%& a considerable amount of Staphage gets 
into the lungs and the remainder trickles down the back of the throat 
and so is the equivalent 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 
uorkable programme. 

Looking forward to hearing from you. 

Kind regards, 

Yours sincerely, 
,-. 



a 
ST APtlACL RLPORT 

c 
l . 

PATICNT’S NPiftlE WKJNA BASIN1 DIAGNOSIS RECURRENT INFECTIN 

STATE OF DISEASE STATIC 

a 

DOSE OF STAF'HACE 1 ml in 5 sites I.D. uteekly 

CLINICAL RESPONSE TO STAPHACE EXCELLENT 

a 

0 

Start 

stop 

COfMlENT 

, DATE HE. WBC ALC 

15.11.76 12.6 4.5 1080 
z 

25.11.76 13.0 6.9 , 2208 
I 

Dramatic subjective improvement. Patient subsequently developed no further 

infections. 



0 e 
PATIENT'S NAM 

FLORENCE CAmPB~Lt. 
. DIAGNOSIS CARCINOmA OF THE BREAST ST&ZE I 

ML1 

STATE of wx~sf IN ~E~WS~ION 

DOSE Of STAPHACE Initially 1 ml in 5 sites intradermally followed by oral 1 ml uresily 

CLINICAL RESPONSE TO STAPHACE’ Not been evaluated. 

I 
DATE 

Start 
I-==- a 

a 

a 
COrnMENT 

I 26. 4.77 

20.7. 77 

Oral 

19.10.77 

HB. WC ALC 

12.7 4.3 1116 
-’ 

13.0 7.1 , 2201 
I 

12.0 4.4 616 

12.3 5.5 1320 

This patient has a low absolute lymphocyte count response to Staphage therapy. 
Use here prophyla&& against recurrence. 

a 

a 

a 
a 

a 



57 APHAGE REPORT 

l 

0 

. PATIENT'S MAmE NORA O'DEA 01 ACNOSIS LYMPHOSARCOmA 

STATE OF DISEASE ADVANCED AND NO7 RESPONDING TO THERAPY 

0 

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

CLINICAL RESPONSE TO STAPHACE’: FURTHER EXACERBATION 

Start 

Stop 

COMmENT 

, DATE HB. WEC ALC 

9. 2.77 14.5 9. 2.77 14.5 5.6 5.6 :- :- 
16.3.77 16.3.77 14.8 14.8 4.7 4.7 1835 1833 

1 1 
20.4.77 20.4.77 14.1 14.1 4.3 4.3 1634 1634 

25.5.77 25.5.77 14.2 14.2 3.5 3.5 1015 1015 

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

again to chemotherapy. 

l 

. 



Sl APHACL REPORT 

0 . GWEN BORROWES . PATIENT’S NAmf DIAGNOSIS RECURRENT INFECTIONS, ANERCY 

STATC Of DISEASE STATIC 

a 

DOSE Of STAPHACEI ml in 5 sites I.D. weekly 

CLINICAL RESPONSE TO STAPHACE: Nil 

l 

, DATE HB. WC ALC 

16.3.77 I 14.8 5.1 1 3519 
1 I 

stc1p 13.4.77 14.9 4.6 2852 

COMMENT 

No apparent effect of Staphage 

l 

l 



e 
SlAPnAGt RtPORT 

. 
. 

PATICNT’S NAME l!lAI READ mUCKIAN DIAGNOSIS HODGKIN’S DISEASE, STAGE IVB. 

STATE Of DISEASC 

a 

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

l 

Q 

l 

CLINICAL RESPONSE TO STAPHACE:, Exacerbation of disease was not responding 

to chemfotheraoy. Staphage started and patient subsequently responded 

, DATE HB. WBC ALC 

19. 1.77 12.2 5.4 864 I 
I 

16. 2.77 13.4 6.4 I2560 
I 

Stop 13.4.77 14.4 4.5 585 

l 

COMMENT 

Response to chemotherapy follouring course of Staphage 

l 



SJ APHACC REPORT 

* . 
. PATICNT’S NAM ALICE mOHAN DIAGNOSIS CARCINOmA of THE BREAST, STAGEIV 

STATE Of INSEASE AoVANCED 

DOSE Of STAPHACE 1 ml in 5 sites 1-D. weekly 

CLINICAL RESPONSE TO STAPHA=- NIL- Subsequent response to chemotherapy. 

Start 

stop 

COmt?lENT 

0 

DATE HR. WBC ALC 

6. 4.77 13.0 5.0 I , 1150 
5 

4. 5.77 14.0 2.6 ! 
I 

11. 5.77 13.6 3.6 648 

18. 5.77 13.2 4-l 

No obvious response to Staphage but patient subsequently responded to chemotherapy. 
Prior to Staphage failed to respond. Treatment was stopped because of a rash. 
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ST APHACC REPORT 

. PATIENT’S ,,)A,,,E ANTHONY WMJEY OX ACNOSI S 
mELANOltIA 

. 

StAtf OF DISEASE DISSEMINATED LUNG SECONDARIES, SKIN SECONDARIES 

0 
c DOSE Of STAPHAGE 1 ml in S sites I.D. uteekly later combined with inhalation of 1 ml wt 

CLINICAL RESPONSE TO STAPHACE: DRAMATIC WITH COMPLETE REGRESSION OF SKXN SECONDARIES. 

‘LUNG SECONDARIES SLDUILY DECREASING 

, DATE HE. wet ALC 

Oral. 

Oral + 1.0. 

a 

a COMMENT 

Start 9.3.77 17.3 7.2 3999 .- 

78.4.77 I 
I 

4.5.77 18.1 8.0 3520 

18.5.77 

stop 25.5.77 16.9 9.2 5612 

Start 

I 5.10.77 16.1 8.1 I 2754 

This patient was maintained on Levamisole and Warfarin. 
which responded to the introduction of Staphage. He developed exacerbation 

by inhalation only. 
Treatment of Staphage continuing 
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. 
. PATIENT'S; NAfllE CARmEL mCPUAILE DIAGNOSIS CARCINOmA OF BREAST STAGE Iv 

STATE OF DISEASE ADVANCED 

L 

i 

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

CLINICAL RESPONSE TO STAPHACE- EQUIVOCAL 

Start 

stop 

, DATE HR. WBC ALC 

I 13.1 I 3.4 I 

16. 2.77 12.8 7.7 3000 

9. 3.77 12.8 5.3 1802 

4. 5.77 11.4 3.0 646 

10. 5.77 12.3 5.3 1378 

COrnMENT 

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

c 



a 
STAPHACE RCPDRT 

. 

PATIENT’S NAM JEAN FACAN DIAGNOSIS CARCINOmA OF THE BREAST STAr,E Iv 

STATE OF DISEASE Advanced 

DOSE OF STAPHACE 1 ml in 5 sites Inwlly weekly. 

CLINICAL RESPONSE TO STAPHACE: NIL 

, DATE HB. . WC ALC 

0 

! 

e 
COMmENT 

* 

l 

START lpE+E&++:~ 

- 
I 8. 3.77 I 7 

11.4 I 7.0 I 1960 

STOP 17. 5.77 12.7 8.8 2352 

Staphage may have helped to keep disease static. 
patient ulas improved considerably. 

Wellbeing of 
Unfortunately rash developed. 

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

a 
a 



STCIPHACC REPORT 

. 
. PATIENT’S NAmf J.TERRITT -F DI ACNOSIS LYmPHOSARCOff lA 

STATE Of DISEASE ADVANCED 

DOSE Of STAPHACE 1 ml in S sites I.D.ureekly . 

CLINICAL RESPONSE TO STAPHACE’. Further exacerbation 

START 

STOP 

COI-Illl lENT 

I 
DATE HB. U’BC ALC 

I 7.3 I I 

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

l 



STAPHACC REPORT 

a . 

PATIENT’S NAM fRANCIS CUNN OIACNOSIS CHRONIC mONDNucLF= 

STATE OF DISEASE CHRONIC 

0 
0 

DOSE OF STAPHACE 1 ml in 5 sites I.D. ureekly 

CLINIC!lL RESPONSE TO STAPHAGE NIL 

START 

i 
STOP 

l 

l 

DATE HB. WC ALC 

7. 2.77 4.c 3121 2 

30.3.77 15.6 6.3 , 3,150 
L 

12. 4.77 12.6 5.3 2,173 

3. 5.77 14.2 5.6 2.576 

COMMENT 
AFter two months patient developed rash which subsided when 

Staphage stopped. 



STAPHACE RCPORT 

a . 
. PATIENT'S NAmE ELIZABETH ImAXwELL DIAGNOSIS HODCKIN’SDISEASE . 

STATE OF DISEASE CHRONIC 

0 
0 

DOSE Of STAPHACE 1 ml in 5 sites intradermally uteekly 

CLINICAL RESPONSE TO STAPHACE NIL 

l 

COMMENT 

START 

‘STOP 

DATE 

11. 1.77 

8. 2.77 

12. 4.77 

HB. WC - ALC 

.- start 

No demonstrably subjective effect. Increase in absolute lymphocyte count. 

l 



STAPHACE REPORT 

l _ : 
PATIENT’S NAmE mRs. ANREE STANLEY DIAGNOSIS TOXOPLASmOSIS WITH ANERGY 

STATE OF DSSEASf~rc 

CLINICAL RESPONSE TO STAPHACE NIL 

START 

3 

STOP 

COMrnENT 

No effect. 

, DATE HB. WBC ALC 

start 

stop 

l 



S~APHAGL RCPORT * . . 

a . l 

PATIENT’S NAM CILLIAN FLElllINC DIAGNOSIS ANCRCY, COLLAGEN DISEASE 

STATE Of DISEASE STATIC 

DOSE: Of STAPHACE 1 ml in 5 sites I.D. weekly 

CLINICAL RESPONSE TO STAPHACE’ MARKED SUBJECTIVE If f lPROVEMENT 

. 

l 

START 

STOP 

, DATE HE. WBC ALC 

15.11.76 15.11.76 14.6 14.6 3.3 3.3 1118 1118 
-‘ -‘ 

24.11.76 24.11.76 13.8 13.8 4.8 4.8 ,2448 ,2448 
I I 

1.12.76 1.12.76 14.2 14.2 3.9 3.9 1443 1443 

12. 1.77 12. 1.77 14.0 14.0 4.5 4.5 2430 2430 

2. 2.77 2. 2.77 13.2 13.2 5.7 5.7 2850 2850 

29.3.77 29.3.77 12.9 12.9 5.3 5.3 2279 2279 

9. 5.77 9. 5.77 14.2 14.2 5.0 5.0 2350 2350 

l 

0 

CONIXENT 

An excellent subjective result after Levamisole and proteolytic enzymes 

had failed to produce any permanent result. 



STAPHACE REPORT 

l . ’ 
PATIENT’S NAME NANCY LAVILoR 01 ACNOSIS CARCINOmA OF BRCAST,STAGE IV 

STATE Of DISEASE Very advanced 

a 

DOSE OF STAPHACE 1 ml in 5 sites.1.b. weekly 

CLINICAL RESPONSE TO STAPHACE. Not assessable. No immediate imorovement 

l 

START 

0 

STOP 

DATE HE. WC ALC 

l-7.11.76 14.3 
J 

1.12.76 14.9 9.2 12444 
I 

8.12.76 13.0 6.1 2806 

Start 

stop 

CO~fVlENT 

Rise in absolute lymphocyte count. Otherwise not assessable. 

m  
a 

a 



STAPHACE RtPORT 

PATIENT’S NATITE PATRICK mOORE DIAGNOSIS HODGKIN’S DISEASE. STAGE IVb 

0 

STATE Of DISEASf: Exacerbation followina IMJPP chemot&v 

DOSE OF STAPHACE 1 ml in 5 sites intradermally weekly 

CLINICAL RESPONSE TD STAPHACE Further exacerbation of disease followed by response 

to chemotherapy after one week. Staphage only 

START 
. 

STOP 

i __ START 

l 

STOP 

l 

17.11.76 14.5 4.3 11333 
I I I I 

27. 7.77 13.6 7.3 1022 

4. 7.77 
F 

11. 8.77 

18. 8.77 13.5 
i 

7.3 584 

25. a.77 14.0 7.5 ’ 300 

31. 8.77 

7. 9.77 13.6 6.4 1344 

15. 9.77 _ 13.7 5.0 1508 

5.10.77 13.4 6.6 1392 

19.10.77 

26.10.77 14.1 7.2 1800 

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. 

,Cfinical response good, 
disease stabilised. Respons. 

:to Coumarin therapy 

COMMENT. 

Apparent exacerbation from first course but subsequent response to chemotherapy. One 

year later following three courses of MOPP response stabilised. 



S’i APHACC ACPQRT 

0 

c 
4 PATIENT’S NAlllE EWlARD LAWLESS DIAGNOSIS HODGKIN’S DISEASE STAGE IV 

STATE of DISEASC Relapse fOllOwinQ chemotherapy 

00s~ 0~ STAPHAGE 1 m l in 5 sites IJ&<, 

CLINICAL RESPONSE TO STAPHACE: Patient again responded to chemotherapy but 

i't could be stopped on the 6.11.76 

, DATE HB. wac ALC 

START 

l 

STOP 

Start 

Stopped 

CONlMENT 

Patient with advanced disease responded again to chemotherapy (Staphage therapy) 
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CLEVELAND CLINIC 
,........................................................................................................................................ 
TWE CLINIC: CENTER - 0590 E’JZ::D AVENUE. CLEVELAND, OHIO 4210.5. ” S A . 2 :6, aan- . CABLE cwcu~ic cLv. 

DEPARTMENT OF COLON AN0 RECTAL SURGERY 

Vector W FPZIO. M 0 
Oawa G ~agelmm. M 0 
Aupert 0 TurntJ”ll. Jr.. M 0 
Frank L W&sklw, M 0 

To Vkoc It may coxern 

Tne Colon-Rectal Surgery Department of the Cleveland Clinic has 

recently ccmpieted a study cr' 56 Crohn's patients evaluating tie efficacy 

of Stapnage Lysate therapy in patients with persistent complications of 

CroAn's disease refractory to others modes of patient management. -Presently 

we are Ln the process of'&alysis"the irmnunological data and correlating it 

with tne clinical response. The study design is outlined in the attached 

protoca.1. The final report will be presented in symposium form in June 

at the Cleveland Clinic. 

Sincerely, 

PatrScia J'%iair, M.D. 
Research Fellow 
Colon-Rectal Surgery 

PJB/es 



Name: -, 
Address: 
Gof Birth: 
Age: 
Marital Status: 

Career Goals: 

Thesis: -- 
. 

Patricia Joan Blair 
123COs Fa irhili Road, Cleveland Ohio, 44122 _ 
June 19, 1945 
3L 
Single Place of Birth: Kearns, Utah 

Colon-Rectal Surgeon with Research Interests in 
Tumor Immunology and Computer Application to 
Medical Problems. 

Correlation of Electronic Structure and Carcino- 
genic Activity of 3,4 Benzopyrene and i,2; 5,6 
Benz (a)anthractne. 

Education Background-: 

School Location Dates of Attendance Degree 

Rolla High School Rolla, MO. 1959-1963 1963 

University of 
Flissouri-Rolla 

1963-1965 B.S. Chem. 
1967-1969 Minor Physics 

P 
Interests - Math, Science -- Phi Kappa Phi-Honor Society; Tau Beta 

Society); Society of k?omen Encjizeers 
Chemical Society; Chemical Society of 

Pi, (Engineeri ng Honor 
and Scientists; kAm.erican 

London; Dean's List; 
Curator's Scholarship. . 

University of California 
at Los Angeles 

'1965-66 None' 

Interests - Curator's Scholar: Dean's List 

University of Missouri 
Rolla 

. 

1969-1970 MS. Theoretical 
,Chemistry 
Minor Physics 

Interests - Dean's List; American Physics Society 

University of Missouri 
School of Medicine 
Columbia, Missouri 

1971-197s M.D. 

- 
Interests - March of Dimes Scholar; Americnn Business Women's 

Scholarship. \ 

New York University 1975-1976 Internship 
School of Medicine in general surg, 

L!nited t;inRdom Jnt ornarionnl 
!~cholar 

Lee*. -. . ._ .  .  .  .  . ,  .--C---- - --I.. wvmm;--  

h/76-lj77. !:escarclI in Asp 
of Inflammatory 
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Work Experience: 

e 
University of Missouri 
Rolla 

University of California 
at Los Angeles 

William O'Neil and 
Company (stock broker) 

University of Missouri 
Rolla \- 

University of :,li.ssouri 
School of Medicine 
Columbia 

New York University 
School of Xedicine 

c 
References: 

1963-1965 
1967-1969 

1966-67 

1965-66 

1969-70 

. 

1971 (SUXLW~) 

1972 (June) 

1935-76 

Research Assistant 
Teaching Assistant 

Laboratory Technician 
Kidney Transplantion 
Tissue Typing 

Computer Analyst 
and PLogrammer 

Graduate Research 
and.Teaching Assistant 

Biochemical Res. Asst. 
Information Science 

Research Assistant 

Assistant Instructor 
General Surgery 

Dr. Donald A. Bestiel, Assistant Professor,Department of Chemistry 
(Thesis Advisor) University of idissouri, Rolla, :.:is;ouri 65201. 

Dr. Dudley Thompson, Dean and forver Chairman, Department of Chamistr 
University of Xissouri, Rolla, M+ssouri G5401. 

Dr. E'aul Teraski, Professor, Department of Surgery UCLR, Westwood, 
California, 

Dr. E:d Deland, Assistant Professor, Department of Thoracic Surgery 
UCLA, Department of Surgery and RlND consultant, Westwood, 
California. 

Dr. Donald Lindberg, Chairman Department of Information Science, 
University of ilissouri-School of :Gedicine Columbia, Missouri 
65201. 

Dr. Mitchel Rosenholtz, Assistant Dean of Students,. University of 
Missouri School of fledicine, Columbia, i.lissouri 65201 

Dr. Frank Cole Spencer, Chairman Department of Surgery, New York 
University, >lew York, N.Y. 10016 

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

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

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

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

2. American Chemical Society-Midwestern 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 University of 
Missouri School of Medicine, May 1971, Columbia, Missouri, 
"Electronic Structure Interaction of 3,4 Benz(o) Pyrene and 
Isolated Nucleic Acids". 

4 .I Theorectical Biophysics Conference, New Orleans, Louisiana, 
May, 1972, "Electronic Structure of Helical DNA and Theoretical 
Interaction with 3,.4' Benz(o) Pyrene" . 

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

6 a. American Association of Liver Diseases (Slide Workshop), 
0 -' Chicago, Illinois, Oct. 1974, 

Antitrypsin Deficiency. 
"Liver Manifestation of Alpha, 

l 

l . 

l . 

7.# Medical Student R&search Honor's Program, 
Missouri, May 1975, 

Columbia, 
"Computer Model of Fluid and Electolyte Balance 

in the critically ill patients." 
8. i<utritional Care of the Criticially Ill, Glasgow, jcotland 

i(ovember 1976," Interaction o,f fiyperalimentation and the 
immune system of the criti.call il.1 surgery patient." . 

9. Participate in the "inflammatory bowel Workshop", Tarrytown 
iiew York, October 1977, "Patient avaluation using longitudinal 
immunoprofile data" 

LOL Second Annual New.$iexico-Australia immunology s;ymposium, 
"!%I tynes in Crohn's tiisease.nssociated with anklosing 

Spondylitis",Jy lyq% 
. 
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Patients mith the complications of Cmhn's disease unresponsive 

to the tmditional foms of the-y including hyperalimentation, 

surgery, mciical management withkzulfidine andPz&nisone, 

aniNTH, become disabledandunableto continue intheirprevious 

professions and to enjoy a satisfactory quality of life. Currently, 

there is little available to this group, often very young 

tidividual's expect a life of prolonged pain and suffering. Thus 

these umanageable ccrrglicatiozs, although not life-threatening, 

presents rmjor ?roblms to the Fatlent. 

d detailed discussion of the col~mi~ous literature on the 

imxologic wecxs of Cmhn's disease and iz~fimmtor; *me1 

disease is beyond the scoce of this pa;er and has teen recently 
(1) 

revised in a prehensive, excellent rxnner by Kirsner aud Shorter. 

B brief ~suzmxy table of cajor results are presem in Table I of the 

apFendi.. 

'Ihe Cleveland Clinic Foundation has a uniquely large Cmhn's patient 

population which mnifest a nide variety of the cmplications associated 

with C&m's disease. Jhny of the imunologic studies on Crobn's disease 

have been incomplete and productive of confusing data, because of mall 

patxnt population and la& of cleazly defined criteria for establishing 

diagnosis of Cmhn's. The Clevelxd Clinic Foundation is ideal for a 

mrehersive study of the iimmnologic status of Cmhn's Fatients because 

’ 
0 . 
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of (1) high volume of (=rohn's patients with each of the cmplications to 

he studied, (2)experienced personnel familiartithCmhn's disease in 

the Cepartmnts of Colon and .F&ctal Surgery, Gzxmenterolo~, Pathology, 

Imnunopathology, Sdiology, Pediatrics, and Research Lipid Cmristxy. 

Thus it sems appropriate to atxeqt a definitive study of the imxnolo~ 

of Cm&n's disease at this institution utilizing our unique facilities, 

patient copulation, and scientific expertise. 
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CXEEGIL-: 

This report deals mainlpwiththe first of a lx+phase project 

ccncernbg the imunology of &Am's disease. Thase I is 3 gilot trial 

of staphage lysate as an adjunctive fom of 

of Crobn's disease. The three-fold purpose 

(1) Define the types of ccmplications 

res$msive to staphage lysate therapy. 

therapy for the cm@ications 

of this pilot trial is to: 

(i.e. patient groups) 

(2) Cefine the changes in the imamopmfile ~itrich reflect the clinical 

cbazges in the patimt. 

(3) Design a controlled clinical trial based on the results of the 

pilot study mdmizing staphage lysate azd Amlfi&+?tikone in active, 

acme cases, and razdmizing staphage lysate azd Azulfidine-*&iscne, 

axl placebo in active, mhacute cases. 

This trial will be designed 52th the help of Dr. fl- B, Wuser, 

Ck~i,xan of the Departmnt of Bimetry, Case-Western P&exe, md till 

be so designed t-hat the data xii1 be cmparable to the adjunctive therapy 

trial recently concluded by the Sational Crohn's Coo-perative Study Group. 

Phase II of the project will involve a three-fold assesment of the 

imme status of the surgical Cmhn's,~atienx - (1) preoperatively ar,d 

?ostoceratively by usiug the imunopmfile and data analysis teckique 

developed in ?hase I of this project, (2) inxaoperatit-ely Iill be detemtied 

oy :kcae studies (T and !3 ~011 ma: , nitogen scrers, et cetera) oc blood 

exering a disease segtiient of bowel (via the superior rresenteric artery) 

snd leaving the diseased segment of bowel (via the inferior mesenteric 

vei:]) and by conducting T aud B cell mum ar,d mitogen screens on the insolved 
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lymphmdes and, (3) finally  acontrolled c linica ltrialwill bedesigned 
focus ing on those complications of Cmhn's disease which responsed best 
to imunetherapy during Phase I . Further elaborations  of Phase II of 
this  project will be presented in additional reports. 

3taphage Lysate was selec ted as the imnune s timulator for evaluation 
based on its  proven success  in a selec t group of Cmhn's patients  with unhealed 
posterior V+W I& and entemcutaneous fis tulas . Fach of these patients  ware 
treated by Dr. Dale Rank and each had received prior conventional therapy 
without response!z) 

The cmprehensive krmunoprofile has been devised with the ass is tance of 
Dr. Georges J latheC3) and Dr. S. Deodhar (4) for the purpose of mnitoring the 
use of s taphage lysate as a &mmne s timulator. 

The following sect ions  present the backgmund of s taphage lysate and 
the s tudy design of this  project. 

. 

a 
0 

0 - 
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STAPK4GELYSATE9'REPARATXCN: 

Staphage lysate (SPL) is prepared by lysing parent cultures of S. 

aureus of the Stemtypes I and III of the International T)Tes of Qnvan with 

a staphlococcus bacteriophage of the Gratia strain. To uaintain mxizm 

imunologic potency, no preservation is added. Each lot is tested for 

0 
, 
1 

0 
.-._ 

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

requirements for biologic products. The regent lots are paxially stazdartied 

on the basis of the bacterial and phage particle count. According to 

Baker, each railliter of the regent lot of the staphage lysate contains 

ten billion staphlococcus bacteriophage panicles and the lysate of 

~~m.ximtely tm billion Staphylococcus aureus cells. 

cLIxK2LL5E: 

The use of SPL provides safe therapy against ubiquifcus sta&loccccai 

iufection occurring in may disease i3 addition to providing a r.ohspecific 

type of therapy which stizulates lyzphoproliferati- respnses in 'mth T zuzd 

B cell submgulation present in human peripheral blood. It is further 

demmstrated t&hat laboratory anirmls hypersensitized to Staphlococcus and 

treated specifically with SPL are nonspecifically protected aggt challenge 
(5) (6) nith vaccinia virus influenza virus and vir,ilent field strains of E. Coli. 

In the hurmh situation, results of treatment Mth SPL of the staphylococcal 

h;cersensitive subjects suffering recurrent herpes virus and aghthous ulcers 
(7) xere rewrced as successful and often dramtic. All cases had been 

essentially treament failure nith other therapy. These findicgs support 

the inteqx-etation that S?L in staphylococcal hylzersensitire subjects acts 

as an imuhopotentiator of nonspecific cell-mediated 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 treauneztt for 
(8) (9) (10) (11) 

staphylococcal infection. Baker, &ith, Mills, and Jludd, found it useM 

intreammtof c!mmicbmnchial asthma, allergy, carbuncle, funmcle and 
(12) 

abscesses. Zfudd, et al. re~lzed successful treament of recurrent hepes 

virus and aphthous ulcers. 
(13) 

The recent xork of J. H. Dean and R. B. Eerbemm of the Xational 

Gamer Instimte, suppxt the intergretaxion thar: staph- lysate acts 

as a.3 .irra;mopotentiator of nonspeci+ ,ic cell-ted resistance. 
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LEGALJTYOFGSAGE -- 

Staphage lysate was licensed by the FDA in 1955, Iicense Xo. 299 

for use orally, nasally, and by injection. Dr. Jack F&bbiz+, Chaiman 

of Biological Pmducts Section of the FDA, states, "Staphage lysate, like the 

other 3edicatiohslicensed prior to 

for therapy listed in the original 

not part of the procedure prior to 

Ml medication licensed prior 

1963, do not have definite indications 

granted license,becausethisvms 
1963*" (14) 

to 1963 remain licensed under a 

"grandfather clause" and may be used without regard to initial usage. 

Rowever, Dr. A5obbins 21~ suggested that if desirable, a Investigational 

E-rtjo n~urker could be ,ganted for the controlled trial. And at the -letion 

of the trial period, a nem 19'7i license number can be applied for 

~<32ifiCtil>T indicattiq rile applicability 02 sta;hage iI;SSZ,l h inflammatory 

tm-el disease. 
'-S -* In the interest of sat13Llmg, any and all possible objections 

that rxight arise in the fu L t're regarding the use of staphage lysate in 

Crohn's disease, the Investigations Drug number applications is in process. 

YXXWIZ~TICN OF .XTIO,?i - 

In an effort to understand the mechanisns of action, J. R. Dean 

and R. B. Rerbexman of the Xational Cancer Institute have d~nstrated that 

staphage lysate stinwlates lymphoproliferative respnses in both T and B 

cell subjxpulations in h~an peripheral blood and in cord bleed. These 

findings sup-nort the int-- c,,retation tf-at st?hage lysate acts as an imruno- 
(13) 

potentiaror of nozxqecific cell-mediated resistaxe. 

Professor R. Iho,nes of the Eepaxment of Esqzerimental Xedkine of 

BKnes Research Center, Eublin, Ireland is in the process of designing a 

e - 
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study that would include staphage lysate in multi-dmg treatment program 

in cc&inationwithC. Parvm andlevamiso le for use in patients with 

metastaric cancer, because of its usefulness in their initial pilot 
(15) 

smdies, as previously mntioned. 

As previously motioned, staphage lysate has been selerxed for evaluation 

in the meamem of coqlicaxions of Cmhn's disease, based on its proven 

success in a select group of crohn's patients with unhealed posterior wund 

and entemcutaneous fistulas refractive to medical and surgical mnagexm. 

- 
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The subject of this investigation till be several of the axplications 

of Cmhn's diseasewhichare cxm-emly, inadequate, v&en treated with 

cmventionalmedicaland surgicalmnagement. Vhile surgical 

-ten-ention is the shorn-texmmer, it pmtides long-range problms, 

because of the recurrent nature of many of their problw making a short 

bowel syndmme inevitable in patients consismntly requiring revisions in 

order to mintain a satisfactory lifestyle. 

ciY?nExAFcR lxcu!!IOx IxmmmDy ARE* ---L. 
(1) Diagnosis of C&n's disease. 

(2) Presexe cf one or mre of the follonizg cmlicariozs listed 

helm. 

(3) Zrkdly depressed, Im~opmfile. 

l - 
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1. Diagnosis of Qohn's disease: 

(a) &all intestine 

(b) Colon 

(c) Snail intestine and colon. The criteria for making the 

diagnosis is that criteria suggested by the Xatiohal Crohn's Cooperative 

Study, as listed in the appendix. 

2. Complications to be considered are: 

(1) Diarrhea with fluid and electrolqcte imbalaxe. 

(a) High ileostany output. 

(b) ansistent - greater than 2,500 a day for mre thzuz 

three Imntfis. 

(c) Intemittent - such that patient requires t-hree or mre 

yearly hospitalizations for fkuid mmgexeht. 

(d) Greater than six liquid stcols. 

(2) Zesidual disease: 

(a) ileostmy - prestcczl recurrence. 

(b) Ileostany - disease residual at the time of werq‘ to 

avoid creation of a shorr: bowel. 

(c) IleostoEy - stoml ulcerations xith contact ble4ing 

causing massive hemrrhage at least ape tize. 

(3) Fistula - entemcutaneous: 

(a) Abdm~ Usuaily fmn the site of the original anastcmsis 

to -rlal .skin. 

(b) Perianal 

e - 
e 
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(3 

(6) 

(7) 

(8) 

(9) 

Spondylitis 

Arthritis 

Unhealed posterior wxmds, status postproctocolecxmy and 

split-thickness skin graft. 

Primary diagnosis cases in~hi&Lzfidine azdkednisone 

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

becceof symgtcfrs, butuotbecauseof acutenessof disease. 

Recurrent disease xith syxptam in less thaz one year, rot 

responsive to medical managezzent. 

C&m's of stcxxh ad/or duodenm with pvloric and gastm- 

j e j-xostczy contxum2re. 

imdogk Zkoffi~: Smple sheets for the izmme pmfile, as 

ixlud~ i2 the xpendis. 

Follo~i?g docmectation of disease location and severity;, a broad 

imunopmfile vi11 be perfcxzed to evaluate the ccxezx imune status 

of the patient. This Cl1 include: 

(1) In vim test - reactio.?s to recall antigens. 

(a) Proteti purified derivative (PPD) 

(b) Candida albim 

(c) Ym!ps 

(d) Streptokinase-streptodomase 

(e) Trichoph~m?n 

(f) ST-EP fmn CCF Allergy Eqt. (made fmn enteric cultures). 

(g) ET-F@ frcn CC? Allergy Dept. (rzade fmn resgizato2-y cultures). 

(h) Stashage lysate diluted 1:lO 

(i) Staphage lysate diluted 1:lOO 
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The first fouroftheseskintests arethose axnxmlyusedto assess 

mmry, recognition, and inflamatory reqmnses. 
(15) 

It has been sbm by 

-41 Sarraf, et al. that SO-100 percent of the population will respond to at 

least one of three antigens, if the three antigens are frm the f% four 

listed above. 

The st@hage lys2te in tm dilutions serve as auy initial skin test 

to detexmine possible allergic reactions to the dmg (although none has 

ever been reported in its 22 years of use). 

Reactions to prixry antigen, such as DXCS, are useful i? 

investigation of sensitization and inflamatory responses; bit once a 

positive reaction has been axtied. the test cazbot be repeated. It is 

necessary to rmxiluate our patients at m,rious sm.ges,and thus this 

test iV3.S not deSz?d cseful. 

(2) 'Ihe ti vitro tests include: 

(a) Poutine cmplete blood count with differential, l>xpho- 

me, immnoblast mnocytes being of great i.nzpozzaace. 

(b) T aud B lymphocytes cell count. 

In vitro tests: m-P 

(1) lmnucological and cytochemical counts nith cell surface Irs 

T-lwphocq'tes (spontaneous rosettes Mth sheep red blood cells) 

B-l~m@xxfles (rxmb,rane imnunoglobulins). 

(2) Function of rnxonuclear cells - 

Cell-mediate imxunity, lqmphocqze transformation by mitogen, 

phyTohema.gglutinin (Phil), poke wed mitogen (3\?,1), concanavalin X 

(Con A). 

- 
0 
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Quantitative ilmunoglobulti : 

16 

k4 

Total protein 

Sermalbmin 

Sera protein elsctrc?horesis: 

Tne cmplete imnxopmfile nili be petiomsd prior xo k-eginni~g 

treat?Ent . ne delayed skin tests xi11 be repeated at three-xmh 

imerrais. Ike rmiiinder of the izzxooprofile ~221 be ,-Feat& aZte,- treaxex 

begins at intervals of three days, rn~wzeks, momnths, fourconths. 

and then on a siwmnrhs basis. The profile Ikill also be repeated 

at anytine the patient has a significant clirka2 change. 

The patiem should be off steroids for a xinimm of tm ~ee,Ls prior to 

the initial immnoprofile. An exception is made ~JI the case of patients' 

re:fractory to medical znagexr,t ar,d who are s-uqical cmdidates, if the 

S?!; therapy ftils. The kmunopmfile xi11 be perfoxed, staphage lysate 

treament begm ad steAmids tapered, as per consultation tith the Gasmo- 

en::emlogy Zeqrtment. It is noted That these Fa?;ienr;s' consziruze a segaxtte 
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gruup andthattheycan beobservedonly clinically, anddeclaredastreawnt 

failure requiriq surgery. In these cases the immopmfile correlation will 

not be valid for the initial value. 

Absorprtion profile for diamhea cases: 

7%Fecal fat 

Lipoprotein electrophoresis 

Quantitar:ive lipoprotein 

Vitamin A absorption tesr: 

bxylose absorgr;ion test 
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ECLXENTATI~OFDISFASE 

&tent and&verity 

(1) Diarrhea with fluid and electrolyte imbalance: 

(a) High ileostq output consistent :tith - 

(1) Daily output record for one mnth preceding admission, 

medication records indicating axxmntof Icmtil and 

laudmum, patient brc hen receiving, daily. 

(2) 72-Hour fecal fat 

(3) Fasting lipoprotein electmphoresis 

(4) Quantitative lipoprotein 

(5) Cholesterol and triglycerides 

(6) Ileostcq ixjecticn z?d CGI and SBFT 

(7) Vi~-ualiiation ~52 use of ,~troscqj- tit0 ileostcqi Cth 

pictures axd biopsies. 

(b) Intemittem - 

(1) 

(2) 

Daily output record for one rrrxth precedizg adrksion, 

medication records indicating mount of Lcmxil and 

laudanm, a patient has been receiving, daily. All biispita.3. 

adnission records including intake and output charts for 

past year. 

Absorgion studies - 

(a) 72-Tkmr fecal fat 

(b) Fasting lipoprotein alectmphoresis 

(c) Quantitative 1Qopmtein 

(d) Cholesterol and tAgi;-cerides 
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(e) Barium enena, I;GI with SBFT 

(f) Colonoscopy with multiple sequential biopsies and 

photographs. 

(3) Residual disease - 

c) Ileostmy injection, UGI with kI?FT, if stma large 

enough for visualization xith gastroscopy and sequential 

biopsies and pictures. 

(d) Ileocolic anastcmsis, barim enma, color.oscopy ltith 

sequential pictures and biopsies. 

(4) Fistula - entemcutaneous - 

(a) Abdominal with ileostcmy, fistulograz, staral injecticn. 

';c-I mith s"pE% $xmgraphy documentation of amunt of 

drainagk -- 'nigh output to have stora bag in place with 

accumte amsurment. Low output to have record of number 

of pa& ad mxnt of daily saturaticn. 

(b) Terianal - baziuz enez, if color intake cthexise, 

photcgra@s and probe to detezmtie len-h. 

(5) Spondylitis - x-rays of thoracic, lmkar zd sacral spine, 

EU4V27, RA factor in addition to routine imunological 

pmfile. Work u? for residual disease; if ile3stany: 

s-tonal ihjecticn; othenise, barixn enem, orthopedic ad 

rheurmtic consdtaticps. 

(6) Arthritis - x-ray of involved joint aiid contralateral joint, 

EIL44-27 and R1 factor with rhexazoicgy consuit. 

l 

e 

l 
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(7) Unhealed posterior wxnd, photographs, mmber of daily 

pads, ar,d degree of samration; probe of deep unhealed 

pockets to detemtie presence and depth. 

(8) Prisuy disease not respmsive to medical mnagenent. To be 

placed on protocol prior 'to surgery in patiems whose symptcms 

aze not critical. previous GI tcorkupmuldbe adequate. 

Colonoscopy, Men it is not a danger to the patient, tith 

sequential pictures and biopsies. 

(9) Remrrent disease wizh syqtans in less r!xm one year, not 

responsive to zzdical therapy. Sariii ccez, CGI with 

SET, r~locoscc~,y u;ith seq~enxial bio>sles a.zd gicvres. 

(10) Cro!m's of smmch and/or dcodemz with pyleric conxacture, 

g.sxric retexion sit!2 or x*thout gaserojejz.zos-cczy x%t2 

cmtracmre. Gastroscopy Mth biopsies and pictures, CGI !-;,th 

SEET azd gastric eqztyir-g tL?e. 
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mIa3; UP: - 

Activity of disease in each individual category will be followd, 

daily, nfiile the patient is in the hospital. At the time of discharge, the 

patient will be given a daily summy sheet and asked to record the 

daily obsemations peninent to the type of aznplicatiors tke pazienz has. 

Smples of the smmary sheet are pmvidect in the appendix. These i5azm-y 

sheets M.11 be review& ever; tm3 m&s Vith the phjjsick-in-ckarge of 

the patie& either by office visit or by telerkone cmracx, after the smmry 

sheers have beea receiv& in rhe -1. 

At tm nsr;h 22d Sk moth intervals the sarient xi.11 have re;eaz: 

sr&ies iisted usder disease doc~*ex~- aLion to allcw emk2xion c? disexe 

e-3xer.t 2mi activity at thaT; t2ze. 

L--7+-nfG ? c -*; &L1- rkee ea.-cmn'4 - I .dl.-YL&-b *6*-d wF*r4E of lelay?d kJ-persemitP;iq- !l;iil 

be repatti at r-m, four, 2nd eight Gek Tnrervals. 

Initial scqhage 1ysaTe skin ~esz is perfomed at rhe tixe of delaved - 
hypersensizirity testing. Xter ccqletion of the itmtxe profile the patient 

receives: 

(1) Subcutaneous injection in hip azd contralateral, an, 0.03 ?J. 

every second day until clinical ad innxnological re,cpcrse over initial 

x&lue occurs; Then injecTions are spaced one day kz-z?,er apart util they 

2x-e once a we+ b . At four veeks, check if the patient is wx?twatic, 

2nd immme ;)rofiie stable. The injection inten-al xi11 be ler-gthened 

to once every ot!ler :veek. 

l 
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Criteria for improved imunopmfile are: 

(a) Greater than 15 percent rise of T or B cells over initial value. 

(b) Absolute mmber of lymphocytes greater than 15 percent above 

initial value. 

(2) Xasal spray, 0.3 ml., given as ticmaerosol 

clinical qmptms inprove and imnuuological 

10 percent T 

twice a week 

asyngtcmtic 

Keeks' tire. 

mist, daily, until 

(10 percex lqmphs or 

and B cells) over initial value, then s?zay goes to 

tith re-evaluation at tm weeks. If patient is 

azd imunopmfile is stable, reevaluation in four 

!G,TiC~ OF TOSKIT!! ZZXTIOH: - 

imtig the 22 years of usage of st@xge lysate, si-xp n;iilicn doses 

of zhe zzdication have ken administez-ed. Tl?e only tmtomrd rexzion re~2rre-A 

and contai.x& in the FE4 ckg file of Dekmt L&xatories aze: 

(1) "The limit of tolerance is x!le msizm quantity of SPL tkat cm 

be given to a person Qithout producing si,gas of a gereral 

reaction of a vaccine-lfie nature, i.e., malaise, increase in 
('1 

temperature or chills." This reaction subsides in 18-24 hours 

after stopping &cation. 

(2) Local reaction of redness and mild pmitis at sites of injections. 

Ikricg this study, all questionable flu-like reactions are considered a dry 

reaction and so listed ti separate *reseuch notehock -~cificallp for this 

pu?.?se and reported to the DA, Delmnt laboratories, and in the patients' 

charts. 

(*> See pac!!ihg ixiert. 



a 

l 

l 

a . 

l 
- 

0 

l 

IB - (19) 

DATA ANALYSIS: 

The data will be analyzed in four phases by DF. H. B. Eouser, 

C%aiman of Biar&ry at Case-Western Reserve University. . 

(1) The pm-stwhqe lysate treated patient &ill have his imum- 

profile ccxqared with the nomal values and any other treament gmqs for 

which the imnmopmfile values are available. 

(2) The sequential values of the profile will be studied for each 

individual and then the mo groups pre and post-stimilation will be ccmpared. 

(3) The clinical course of the patient will be cornelated with the 

kiividuais sequential imxmopmfile. 

(4) The biostatical rzethcds of forecastkg xU1 be used to aid in 

detezzbing ~2s px~grm. 

?k~h~2~iCd. !XXXS Of the imxxe system cf each of the kiividuai patients 

ui,ll be construct& azd ;tith the use of the model and biostatical forecasting, 

the necessary and sufficient data base for long-term imme follo:v up of 

the patient ~vill be detemirmi. Essentially, this involves haling several 

coqlete imnunopmfiles of the sme individual and then predicting M?at 

the nest complete profile still be based on with only partial data. Initially, 
this exercise will be done Bhen all the data is ax&kble so that the 

predicted results can be ccqmred with the actual laboratory detemination 

and the mdel refined. This is 2 very iqortant concept, because mhy of 

the patients Kill return xo s;all c,ammities to be followei by faxily 

physicians %ho have litited access to imuzopathology laboratories. With the 
use of the mdei, it my be wssible to base adjustzmts in treammt on F.JQ 

or three of the laboratory ;amzeters rather than all of the parmeters 

iririally needed. 
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&thmticalmdeli.ngand forecastingaresophisticatedtechniques and 

usually require large data bases. Therefore, it my be easier to attqt 

this type of analysis when a cont~lled clinical trial beg&s. 

In conclusion: the imunological aspects of inflmnatory bowel disease 

has fascinated investigators for years. However, no concrete help with the 

mnagemnt of patient complications has been forth&g fm the reakz~ of 

immolo~. Tnis stud; is ouly the first phase of an efion: to cbtain sme 

clues into the relationship of C&III 's disease and imum-deficiency, 

i?=ucotheAraFJ, aud hopefully, into ixmmorestoration slid eventually 

i.mxnoprophyl3sis. If the staphage lysate treatmem of Cmhn's disease 

cortdxes to be as za-iisir- -A * -5 as the iaitial cases, then it FZ~ 'E iszsrative 

That a consmlled clinical trial be cocd22tti. The trial muld be designed 

:-,<tt tfie 2212 *gf ~*-;:;~3~2~ 22sar;e Cpiversity D~~a.rzent of Z;idezioicgy 

and Deparment of Infomtion Science, Bimetry and wouLd all be in 

cmpazison kith the rcce.?tly cmpleted Ccoperative Cmhu's Disease Study. 

"A thmry is only sound if it smoths the \iay, zot to trmqtility, but 

to seater effon:." GiiX 

l - 

a 
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Clidcal: Rupert B. Turnbull, Jr., M.D., C.?l., F.A.C.S. 
Senior Surgeon, Depamzent of Colon and Rectal Surgery, 
Cleveland Clinic Foundation, Cleveland, Ohio 

Trish Blair, M.D., XS. 
Research Fellow, Depamment of Colon ard Rectal Surgery, 
Cleveland Clinic Foundation, Cleveland, Ohio 

Joan Kern, R.X. 
Entemszoml TherapyDepxrtze5t 
Clevelzmd Clinic Foundation, Clevelzd, Ohio 

pathology: William A. Eawk, M.D. 
Review of surgical slides uld colo~oscopy biopsies. 

Irmmopatholog;: Sha?? Zm&ar, U-D., Fh.D. 
Head, Ixmnopatholo,gy Labora~ry 
Assists with iminopmfiles of patiexs 
Jkrcia Heller, 2.S. 
Tissue culture techzicim 
7;ork.s Mrh Fitcgen sczm techziqdes azd 

deve1opir.g s-caphage lfsate 
?afael %lenzuela, l1.D. 
Tisme cultme faborarory 

T and 3 cell evalmtion 
Dr. Bernice Schacrer 
Histocmgatibiliry -rator; 

Alie17;;: Ric~hiwd R. Evans, !.l.D. 
Deparment of Allerg 
Cleveland Clirxic Foundation 
Delayed hypersensitivity tesrs 

Gastmentemlogy: Ben Suliivan, M.D. - perfoms colcnoscopy I 
Nichael Sivak, M.D.- " ,r 

*FDA (z.xzsultz?t : Jack Robbins, M.D. 
Director, Biological Pmduxs Section, Federal ikug 
Mninistration, Washington, D.C. 

Sata I\llalyses: Dr. H.3, Eouser, !bI.D., ?h.D., Chaizan, Dept. of Bicnetq, 
(222s~iyescen. Reserve University 
Dr. Robin L&e, Ph.D., Informtim Sciexist, .Assz. Professor, 
Dept. Of Biamtrjj, Case-Tiestern ReseIz-e C'niversity 

‘- 



Data Analyses - contim&: 

0 - 

Dr. Lewis Wolfenson, Ph.D., System Analyst, 
Asst. -fessor, Departnent of Bicmetry, 
CasHkstern Reserve University 
Dr. Judah Ibsenblatt, Ph.D., bperinental Design 
Consultant and Bicstatistics, Prof. in the Depaxzent of 
Bicxnetzy, Case-Western F!serve University 
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PATIErT ELIGIBLE FRO11 UTIOML aXJPEMTn;E CKXWS SK.. 4 I 

i. 

A. Patients eligible for the study may have Crohn’s Disease of 
the colon, or of the small intestine, or of both colon and 
Small intestine. For the purposes of this study, a patient 
has Crohn's Disease of 'h c e 
following crit 2ria 

colon if any one or Kare of the 
are present: , 

1) Inflammatary disease of the colon with assaciat2d exttnsive 
small bowel involvement that has the characteristic radia- 
logic features of Cmhn'f Disease cr extends mare than 78 
inches proximal to the ileocecal valve. This cri t2rion 
is intended to exclude Patiem with "back'~!ash ileitis" of 
ulcerative colitis. 

2) Infle4:atary disease of the colon, the app22ranc2 of which 
on barium x-ray examination or biopsy is similar to classic 
regiana? cnttritis. If in the mind of the investiaator 
there is significant dcubt as to whether the colcn-disease 
is Crohn's Disease or ulcerati*ra colitis tke Fatf2nt should 
be txcludhd. The rrdioicgic appearance of r2gianal 
enteritis of the colon is dascribed by IkrsSak (6,7). 

2) Inila.%atory ~;isease of tS2 colon Mich is sqzenta;, i.e., 
I 
i 

it qr2s the rectum. fuch rectal s;aring zust Se 
dccmented by a narxl t-z:21 biopsy. 

4) Inf?xxfcry c!isxse oi th2 czlc:! lxith aszccizf ,d sn:~ro- 
enteric cr ether fistula or fistulss. 

B. Confirming md su;?arting the diagnosis of Crchn's Disease 
of the colon but not sufficient for t5e diagnosis are tke 
follcwing criteria: . 

1) Typical arpearmce of regional enteritis of tSle colon 
at cperation, or colonosm~y. 

2) Associattd perineal fistulas or p2rsis;ent ?ar;e anal 
fissures or ulcers. 

C. For the pur;ase of 'h' b is study a patient has Crchn's disease 
of the'small int2stine if any of the following crittria is 
prasent: 

1) Chronic inflarzzatory disease of the small intestine with 
typical radiologic a;;ezrance cn barium x-rEy extminz:ian 

1 Chrcnic inflr:Tatory dis2ssc of the zzall intes;i:lc :/its 
typical histologic appeirznc 
a small 5~21 iesicn. 

2 on fuil thickness bicpsy of 

) Typical Gross 2;;2zr3nc2 of rqicnz! enter::;s of tke 
s,mail intcstino, 
the 

visualiiod a: oserztfon and cznr’ir;;.zd l?y 
finding of a ncn-case=' 

lymph ncde. 
,cing granulcza in a r12scntrtfc 
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0. Confirming and supportin g the diagnosis of Crohn's disease of 
the small intestine, but not sufficient alone for the diagnosis 
are the following criteria: 

1) Typical gross appearance Of regiona? enteritis of the 
small intestine visualized at operation or endoscopically 
but not confirmed by tissue examination. 

2) Associated perineal fistulas or persistent large anal 
fissures or ulcers. 

In evaluating patients for the study by these criteria, in- 
vestigators Gil exercise particular care in excluding patients 
with tzbercu?ous enteritis, histc??asccsis cr other fmSa1 
distas2 of the bezel, ischemic colitis, typical chrcnic ulcera- 
tive colitis and di*iorticu?ar disease. 

E. S;lCC ificail:f excicded frca the stk:f are th2 fo?lcwing categories 1 
of gatfents: k 

1) Patients wits diagnosis cf dcute E2gicnal Enteritis made f 
at the T;ize cf 12;arotc:;;y isr acute abdcnina? Pain *:/it5 or 
-,.jjtsou: tissue L-.i-c cj;ain&. 

[ 
YS "2 A ;stient xi 3 kut2 

X:<i :?a; fzc2ritis is c!zf??el! 2s ioi!t:krs: A patifnc :lich : 
~0 previr,us histor:: of Sal1 iilt tsriral cr colonic diseasa i 
xho at lzparottmy ;2r eccte abdtainal pain ha; '~0 evidence ) 
of chronic inflamatory changas of the small or large Y 
bo:,el but an acutely infla.zed.S~all intestine. Subsequent : 
postoperative x-rays of the small bwel and c:lcn are normal. i c 

2) Patie nts with inflemzztzry disease involving the rectum 
c ..,. 

and/or peri -reck1 areas cnly. ii. 
ii 

3) Patients who may r2quire surgery in the near future as 
defined by the fo?loGng criteria: 

ii 
1; 

a) The a::peerance of "toxic megacolon" with evident 
colcnic ; .ony and dilatation, and signs of peritoneal 
irritation on physical examination. 

b) Active gastroin*a ** b,s,lnal bleeding requiring transfusicn 
at a rate greater than 5CC ~l/t:enk to maintain h2ztccri: 
constant or avoid hypottnsion-. 

cl Evidence of non-lccalized peritcncal soilage by bo~a 
content. 

:I 

1 ,. 

d) Intestinal obstruc:icn exPected to require fr,inent 
surgical relief. 

e) Intra7bdz7inal abscess cr pevtrect31 abscess r2quJirfr,g 
surgical drainage. 
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BASIC DAT-4 Review Xumber 

Colitis or Crohn’s ? 
- 

First Attack or Relapse ? 

Sex 

Year of Presentation 

; 
I r 

I” 
: 

ji I 
I 
I 

Age at Onset 

Mode of Onset . 

Precin,itarkng?actor /s 

Occqation 

Treatment Prior to Presezzticn 

r I 
Dcnzion Disease at Presexacion 

Associated Diseases 
; 3 r . 

Pregnancy 
Ii; i 

l 
- 
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diseue 
Inrerml - 
prev. op. 
Prw. treatacnt 
Crgexy ’ 
Indic3Kions 
Opc~cve 
ftltias 
hccnr oi 
disc3se 
Operacen 
>ezxr--,ec 
Pa-&logy 
‘iv’cG%ls , 
Psrrm. xa7 
Early poscsp. 
COz!DS. 
Ear::: post?. 
cc32.5. 
Tize :icsn. . de3r’. 

1 
!st op. t 2zdop. 1 3rd op. ! 4rhop. 

I 
; ‘I 

!- 

Retxrrance site 
-: 
i- i 

Recurrence -zze f- 

Yrs. free q-npto;ls r’ I 

Yrs. + synpm~~s be recj*’ 
Yl5. r r)-=lptoms - c- 
otter awe 

, 
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La:e coczplicttkms 
IAte posrop. 
dear!-::--,e 

Cane=1 health 

Medical treafxent 

wounds 

Ileosmnp 

lleosroq knccon 

Weight ckuge 

aowe! action 
Persisiex 
dise3s e 
Cccx;atien; 
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I,“J VITRO HU3IAN REACTIVITY TO STA?HSLOCGCCM, PH,tG% 
IAYSATE’ 

J. H. DE.45, .J. S. SILV’X. .I. L. ?.lcCO\‘, 8. P. CHXS. -1. .!. BXKER. C. LCIOSXRD. 4x3 R. B. HERBERMAS 

The ceil-mediated rcoctivity of normal individuals to 
sraphylococcal phaye Iysate tSPL) were tested in vitro in 
the lymphocyte stimulation (LS) and leukocyte migration 
inhibition (L.‘I:I) assays. There were 9.F positive re- 
sponsee in L3 tstimulation ratio 2 2 with p c 0.01) and 
67 positive responses in LMI (miwration index < 0.M). 
Enriched suhpopuiations of T and B lymphocytes were 
prepared with rosette formation and density gradient 
centriiugation. SPL stimulated l~mphoprcliferative re- 
sponses in both T and B ceil subpopulations whereas phy- 
tohemagglutinin (PH.\) stimulated only the T ccl1 sub 
population. Cord blood leukocytes were tested in the LS 
assay and -llK gave positive responses to BPL. SIC to 
PHA. and ii? with SLO. SPL appears LO be a useiul 
reagent for the in vitro stud?: of cell-mediated reactivity. 
and may provide somewhat Uferent information from 
that obtained with other mitcgens or antkens. 
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cells/ml jn medium I~i‘~~11 1640 (Cr;wd Ihtd Htolugknl Co.. 
Grand Isl3nd. S. Y.). c~mtoittinp 25 ml1 i!EPES i~~illcr. !T; 
p]utamine. 50 ur/ml gcntnmtcm tSlirr~~irloioyicoi Xs?icsiules. 
Bethesda. Ltd.1 and 105 fresh fnv.en human AH cprnrn 
(heal.ln3ctrv:Ned .ifi’c ior 30 mrnl. The IymphocyrcG were 
tested lar proitlerativr rCAc~lvlty to SPl. and PHA witit A 
microculture (L’(H) rll Iymphtrcvte tmnstorm3tion assay. One 
hundred mxrolitcv3 oi the ceil su+?nrtnn were atidctl in 
quadruplicaIe to ~eiis of a Falcon lllcrotcst I$ plate tF3lcon 
Plastics. Oxnard. Cn1ii.1 rind varying dlrzages of SPL and Plih 
were added to thebe wells In itN%ui vnlurtted diluted in complete 
medium. Ail tnxrncuiturcs were pulse l,tl,eicd ior d hr helore 
harvest with 1 UCI OI trltiated thyr.:ldinc I’H-TdRi (spccttic 
activity I 6.7 Ci/m.\l: Sew England Suelear. Boston, Ma*s.J 
after vavin,o days in culture. Cells from c3ch mtcroruiture 
were hnrvested on a multiple-sample harvestor prrclprtatlx 
(Otto Hiller Co.. >Indiaon. \\:&.I onto str:ps of fiherglzs 
scintillntion paper I Rervri; Anrel Co.. Enpiewood Cliffs. S. J 1. 
washed w:th 55 rold trlchioroaccrlc acid. and transierred 10 
glass sclntlll3rmn wds conlamme 5 ml ol 3 toluene-ilascd 
scmtiilatinn cocktail tL3C. Yorktown Research. Sew Hyde 
Park. S. S.). 

Vials were counted on a Packard Model l-i50 scin:illation 
counter for 10 mtnutes or to 3n error o! 17 or less. Data \vere 
calculated by computer usmz the \\‘elch mcdtiicatlon oi :!;e 
Student t-test to determtnc stznificance. D3ta were expressed 
as the stimui3tmn rat:0 ISR~ which IS the ratio ni mean cpm 
in erper:nen:sl cuitcre5 to the mean cpm in comroi cul:ures of 
PBL a!one. PBL culrllrce wtth an SR 2 3 were conslcered 
posltlve and uere 311 s~gmticsr.tiy diiferent from control 
cultures at p < 0.01. 

Stmu!a:~cn of cd blcod leukoc.-. tes. The response oi cord 
biood Icukoc\ tes ho SPL ~3s assessed tn one oi our lahor3torles 
(S.C. and J.B.) by a previously dercrihed macroculture !vm- 
phocyte stimular;on method routinely employed in that labo- 
rator? IO aetect bacrerA antIcen recotml:lun ‘1~ 1. Because 4 
hlpn le\e:r o: ‘H-TdR lnccrpor3:lon m:o FH-,jolated leuko- 
cytes. ccrd blood mononuciear cells were prepared bu 1 q G 
sedlments!mn followed ny nylon wool fiitratlon and then 
reconsr:tu:eti a: 3 cnncentra:vm oi 3 x 10’ cellr.‘ml In medium 
RP\II-idX supp!ementeci wth 20’7 autolopour plasm3 3nd 50 
rc5ml grnrammn. One-mll!iiiter volume ot this ce!l su.;penslon 
was czltnred In txplirstc In i-dram ~1.11;. Control cultures 
received 0.1 ml med:um. wnllc :esf cultures recelted 0.1 ml of 
an appropr:ate concentmtion of nnttpens or mtlucen in me. 
dlum. Cnr nlcrcrcune ot ‘H-TSR was Incubzt!ed v.\;th e3rh 
culture ior -I I 2 h: helhre !xi.-;. est. Anticen-rrrareci ru!curec Kerr 
labelrd and rc:rr.lxa:cd on r?.c f:h dav. cul~:I:cs c’?r.l.ll:lIII~ 

PH.4 sverr Ilkewlcc terml:l:t~en for con\‘*nlence nr 15p .Jlne 
:irze :ke 3n:.zcn ioit:lre5 trtre rcrn:nnrrd ~?.ii TD :-.:-I~,.+ 
xcn;;m- f,>r tr.c oker ietri- ot !‘H..\ :cA:;\I:\ v~~:~~.L’~i (‘cl; 
sucpr!%i{ms \\rrc %r\r-‘en 10x0 Iii)c:2!.lzr p.lper nlr:;:3 th.rt 
werp a+t! td :or ‘H-T,:!{ ,z’c~~:p~~:.z: ll,n i7- tic;~r~lvzd z!h~~\r .A 
ct1mu!31 ,n?: ‘,I’tJ ‘Ii 1 ‘i. reyrr-enrln: =Icnll4c3nt s:IY.L~.I::~~I: “: 

p < 0 ‘.‘I. \ra3 cmn-!:irrru pl-irixe. 

LMlassc~. The reacti\*lry of normal dnnor leukocyrec IO 51’1, 
was studied by a direct I..\11 3ssay prcvlously d-crlhed I 1-t. 
Br1etl.v. v3rlous crncentrdtmns ot SPL or medium were ;~tr~ccl 

in a 05mI voiume to 2 . 10’ leubocytes suspended In SlcC+‘r 
5, medium tGr3nd ls!3nd Bioiogcai Co.1 supplemented ~th 
105 fetal calf sctum. penicillin. and streptomycin. Thiz 
mtx:L;re ~3s incub3:eti it 37’C ior 45 mm !n 3 hu.mldli.e(i .il 
CO* atmospnere. Sterile MIcropets cC!av Ad3mj ana c’*).. 
Parstppany. S. .I.) were iilled wtth 25 ~1 oireil suspension. one 
end was closed with se3i:ng clay i&al-F&e Captilxy T~ile 
Se3ier. C13y Adams and Co.). and centrliuced at 92 . C for l(! 
mm. Erich c3pill3ry ~3s quxkiy cut irtth A vt3l-tile just hell)\\ 
the cell-itquxd mteri3ce. placed mto Levy culture chambers 
(Mini-Lab Co.. Quebec. Canadar and 1 ml oi complete med;3 
was added. Esperlmentnl culttires contained 0.1 mi or :nc 
3pproprlate concentratlcn ol SPL. All :*sts were pcrtormed in 
quadrupiirare. 

, 

Cover sl:ps were pressed into piace. belnc c3reiul :o iznvr no 
air bubbles. All ml-or3tion clxcber~ u:rre :ncubated q,n a leq.4 
shelf at .X”C ior 2; hr In a humli,tlcd 57 CO, IncuSstor. .%trr 
incubstion. :he are3s oi mlgr;itlon xere proJected nnto pJnrr 
~rh a ZCISS mlcroscnpe 120 q I. were rr3ced. and then 
measured by plnmme~ry. The mizr3tlon index 15111 for e3ch 
test croup ~~35 c3icuiared by the iollo\vux idrmuia: 

Repiicate *Irea< nt mlnr3t:un \\ere a!mosI nl~~ys within lti’- <#I 
each ocher a:m \\ere more \:etJ::entl? \vlth;n 3 2 to .I’ r3nx. 
Curd hl~o& were not stud:ed :n t!us 3=ay becawe of rte 
:nsu;ficlen: tn!umes 0i i,iood s~.nllsbie. 
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Rincrics cf /~mDhcproltfcr,.. 9 -**on IO SPL. The kinettcs ol the 
lynphnprolifcwtive rc-nonse to S?L was also examined wth 
PBL from se\erd cionor~ to derermlne If :nis response iollows a 
delayed time course rimllar in that seen 1~1th other bacterlal 
products. The results ot these studies are xczented m Fi;ure 2. 
The lymohoproizteratlvr ressrwe to 3PI. was maxtmum on 
day 6. al:Couzh strong reactlvlty was also observed on both 
days ,j and 7. This was m contrast :o the naxcmnm prohiern- 
tlve response onwrved wth l’l-!.\. which under these same 
microcui:cre cond~r~ons peaked on dac 4. 

L.\nphoprol:ierottce r~.r~onw o/’ UGU:: human PRL. PBL 
obtamed from CZ healthv aduit donors were cultured \\lth SPL. 
PH.-\. or Ireo;un alone. The PH.4 cultures ar.d thelrrecpectlve 
controls were pulsed and hanested on da? 4. The cultures 
contain:nz zpproprlate concentratlon5 of SPL and ;ne:r respec- 
tive control.- Lrere pulsed and haxested on dav 6 because oi the 
resu:~ cbtalned 12 tte k:neclcs exuer:menrs. The results oi 
these lyrr.ohocy:e pro!iieratmn assays are shown m Table I. 
Sinery-ii\r per cent o!’ the donon’ !eukocytes cu!turcd with 
SPL deTocct:sted a lvnpnopruiiicratlve response. The mean 
level oi ‘H-Tdii :nrorporatlon ;r.to DYi.4 in leukocytes cultured 
wth SPl. \\ds Y&f.53 cpm and r!?e rr.exl SR was 12:. All of 
these Pam? donor leukoc\ter demonstrated a positive I\ mpho- 
pro;;icr;i:.re -e~nclwe :n PHA. ~lwnz J rx~n cprn oi97.636 311d 
a mean ri 51t oi 17; Three 01 itc ta11;r dowrs \\ith ;I I:TZ~II\P 
recpnnso to s?L l~?.ear! >I? IY i 41 .C.ad normal levei> of PH.4 
re3ctI: .ry. $\.:a ;I mean EIi c,! i 1’ .sr.t:e ;‘he ::~lirl:: zormnl 
cior,or r.23 !:orser:,2r 1w PH.4 :e.~r!:v:!x 3 !:;i a mc3.n cpm of 
2552 arc 3.3. 52 U: 17. 

liaurc 2. Kinetlcr of Iymphoprol:fcrz.crvc wponae in cultures of 
human prr!t)hrrsl hinnd Ituiit,c::tes ~ncuced hy ita~~hviOcOCCJi mu- 
;ens IZ~PLI. Iymnol 10) rcprcsenti mesn cpm ni ‘ii-TdR mcorywrared 
mo DS.4 OI pertpheral biwci icuwcy~es tram tnrre donors I ,S.E.). 

TABLE I 
Lymphoprolife-otrce rrspon~ oi human pcnphrrzl biDod I\mphoc::tes 

to staon~!ococccl phoue Asarc and ph\:ohrmecstutmtn 

* SPL was used at 35 &\reli. ax! PH.4 ar it.5 up.ueil. 
l Stimulation rar:o 2 3.9 iras cnnsldercd porlrwe and was slniii- 

candy different from contml Aucr. p c 0.01. 
CMean stlmulstlon ratio of rcspondmg blood sampies reht:ve to 

mealum control I = mean stnoaard error). 

TABLE II 
S:lmuhtron of n~tun uool p;ln,%-d cord blood kmphocvtrs urth 

stoo~:lococcol phoee I,xsotr. sfrep:ol:.stn-3. 0r.d ph?tohemoee!u::rr:n 
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c ted ccl!.- h.lti nn mcre;~wc! Ivvrl crl l t:mulnt UW. in wnrr;trt. t hc 
non-E.rcmcttin: rrilh I:nti \crv llttir rwtwvw II) 1’H.k dill. 
clearly trlggrrcd lvmpntwvtr prllllterat IIII~ In bctt h 1’ and non-T 
cell sutpqwln;ll-nr in cwntm*t II) PH.4 \\ hrch. by the same 
separat mn prtwrriurc>. trt,, -wetI prlmmh 1’ crll~ I Denn. .I. ti.. 
Silva. J. S.. Slc(‘w. .J. I... Cannon. C. B.. .wtd Hrrlwrman. R. 
B., submtttrd to .J. 1mmun~ll.i. 

Humcn L.‘.II O~QJX> u rth .\/‘I.. I..\II a--n?; uere pertormed 
wrh human PHL sampler uztn c vxj~n:: cmc’entr3tmn. of 
SPL. Thrsr rrrult, arc nummartzed In Table 111. Eight ot 11 
indiulduals rf?7 I in L>Il tebt:. demonsrr:lted portt:vr micra- 
tton inllihlt wn WIC!Y undliutrd .+PL. Rexrlv;ty derreased as 
the concc:1trotmn OI SPL decreased. The:c xere ttxtr mdxv:du- 
als woo ucre tested tn repealed esperrmenr-. Three gve 
positive rrxt:ons repezcai\. whereas thr :oz:th xaa huraer- 
tine poki:~:r rbnce ana necatlvr wren the iest was repeated. 
Cord b!ow! wukocytes were nor stud~erl by Ike L111 dsa! 

because (I: e-1.trtfic:ent blond wiumes. The subpopuiatmn 
responsibir : :f:e productwn oi leukocyte mwarwn mhthl- 
tion facwr 1 I . c.urrentl> lunaer j:udy In our !aboralory wllh 
an tncilrect 1. ,say. 

DlSCCISlOS 

hntizens 0. mi:ocer.s which produce s:rox attmulation of 
Iy~phocytr~ n, zoct r.crxal ind;~lc~31+ have neen ueiul in 
the assessment oi c&u& xmmuce cotzpetence. Decreased or 

4 
5: -1 1 

L.J. ~Exp. !I 
L. .J. I Exp. 11 
c F. iEx+ 1) 
G. F. 1Exp. 21 
L. L. tErt1 11 
L.L. tExp 21 
R.\\’ lE\p :I 
R. \v. tlL.y. “I 
Xl. I<. 
.J. R. 
K. s 
K. B. 
d. 11. 
c. ii. 
Is. Sl. 
.A. J. 

’ Tmal pl”l:l\ce 

0.60 0.79 0.96 
* o.r;ci 0 s4 I.09 

0.x 0 31 0.99 
u.Jo I?.07 
o.cm 0.66 
0.71 OXI 1.05 
0.c 0.71 0.91 
0.52 0.79 0.91 
0.44 n.9; 
0.95 I “5 - 
O..S 1.@6 0.99 
0.64 0.69 1.01 
0 7-i OX! 0.96 
0.99 0.99 1.00 
0.4-t :.OO 
n II 0.71 

undetectable ~;mu!ar~on oi!::mphw:res by mite-ens has been 
found 13 many cancer par,ents. mamiy those attb acvanccd 
dlsexe ~1s. 101 and in pat:cr:ts wth sot2 furms of im- 
muncdeficlexy disease 129. 211. The results nt’ the present 
s:udy indicate that SPL mnsr be n usclul addition ro :he 
reapents 3sed t6l measure functional :ex:iwy of human 
tymphoc?tes. Its :ack ot toxicity :n i!:ro IS 3 clear acvantafe 
over some other hxrericll prrpnrxxns 117). I:! add.:lon. it 
produced hxh Ir\eis of sttmulatmn wtt~ tymohccytes tram 
most normal ac.x!rs tested. Preitztnxy studies Irorn our 
laborator? show zrzat some cancer patients and other pattexs 
with Immunndeficlenc~es hz\e ibr:!e ur no react%xrv to 5PI.. 
SPL may he a pa::icula:lv znnd supplement to PH.4 for such 
studies. since it appears to mcwxe reactivity of a different nr 
additional wbnopuiatlon of lymphccytes than that stimuldtcd 
by PH.4. \Vhc:l PH.A and !+I’L were telled in parallel with 
rosette-separated i\npnocyte :ubpopuln:lons. a malo: and 
conststent dl!lercwe ~3s teen. As previously reported ~Dean. 
J. H.. SilLa. -I S.. \I<Co:.. .J. L.. Canncn. C. H.. ad 
Hernerman. I!. B . suhmlrtcd t61 .J. Im.~unol.l. PI-!..\ ::lcgered 
proli:ex::w pr.rr.;rll\ in :hc E.rn+t:::: >uhp*rpu.a;:un. In 
conrrJit. ST: ” :1‘ls .Ibic IO ::l!FJt,lIC :!ir /rx:itm dc$e:ed (4 
E-route-!crz:zz re:ls. ct:c-?~‘!v. ;I- NC!! 2s the !rac:.on en. 
rlcl7eci I;4 E.rtn-e:*i-‘nrrr.ir.< ~ci:.;. ihe 2 . 2x1: mm r!wc:ore ‘*e 
qulre usei;! :II -1xiv;nz :P~c:!x .:: V: !:u--.!n :.X,-T i.c1:4. I: I- 
not I..?! (k-3, r.;.3: *t e n~.n-T :L*li X.~:K~T.U:ZL tc. .+F!. L+ a B-ceil. 
since the 1rzc‘r;c.n =:Lolta 31-1, c:::*x~c~ T.I r.‘-ch :c> .I.-.(! r.u!l 
ceil: t-i,-.\eke:. :’ - I:.-.L.I.. lr.Zt 2 &CL!- JX !111c.‘.cU. -Lcc~ 7 dna 

B ceii.- arc :;.c a’r..? CL!! t::pe\ \rh:cn ~RW Srea c!mmn3:3tca IO 

be ~:imu;2td 1)) rn,:c~zr’n3 #jr 3nrtce:i.i 122. ?:;I. A Ftrtrng 
stlnzl3nt !llr h2z-J~ B reil- .- :< nccdcd Jtnce endottrxtn. wh:ck 
:r1z3vc CI:: Lc:e:- 12 ;rr,!,:er3,tnn .:: rhc rnrv~-i ? I! rr.nhnc:.22 
comp:w.rnt !:I! :n 0’;: Snntis. prodwrs .i:.!! ue3.i 3nc 

unrellai:it ‘ilZU..i:ZO:: 01 h2m.m iympr.cbcytci iYe ?re prrc- 
rn:!v aitcmnl.zc :(I ::Jc: ‘,z.i’c 51’1.. :U a:‘:r~...:w ii 3 Ffp3r3te 
‘ : x:,r8,?tr.l c;.n -r:n:*LiJ!l* :,a,,, ” ct.!- .e.rcL,rrI\~ . 

The ten kc!: Lt.\e:- .,I .s:::::tr;.tt:.m pr~dua-! is\ .;I’!.. 3rd 
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the almost urwcrsal reartivity to it by normal adult+, raises 
the questron III whc~ her tt IS art tnr as a mmcen or as a specifit 
anu:en. Thrrr are wwttl prrwr 01 cwienre ~hdi suiigest 

a that SPL is rec~~cn~z~ri .IS an antltc-n in Iymphcrytc zttmula- 
lion. .Althouch thrrr ~3s a \~ln’ hi:!] mcidrnce *,I rr:wztiwty to 
SpL a iew ncrrmnl .Idul:s wth no cwcrence liw ccliuiar immune 
deficiency were non-rextwe. Earh oi the tour ji’l. non-reac- 
tom did re.act :o PH.%; all bum one had normal levrls of PHA 
mactlvtty. One mtght expect a hlrh trrquencv 111 rcnrrtwty ro 
SPL since S. UU~CUJ is almost uhlquitour (GI and mfections 
with S. ourcus are oem common. hr:!r.nmc wth colonrzn~mn 
of the umbilical stumn ot the neuiwm. !4lwvrd by \artous 
clir‘ical ana subclmxnl mtecrwns. In anctition. many mdwdu- 
als are carrlen oi S. am-us nr have mtecttons rhtch are often 
chronic. In spite oi this rxposure. less than 55 of normal adults 
had detecrabir antlhodles to S. ourru~ by counter immunoclec- 
trophoresis and eel ckiualon 12.5). alrhwxh delayed hypersen- 
sitivity reactions tO SPL was observed In 945 of aduits rested 
(j). Our obzervatlon oi inhibition by SPL of mtpatir;n of the 
leukocytes of many. but not all. norm21 adults 15 also consist- 
ent wi:h frequent cellular Immune reactwit!, to SPL in 
humans. Lymphocvtes from normal mice were not stimulated 
by this material (Dean. J. H.. unpublished datsr. although 
specific cell-.medixeci reactwry to SPL was Induced m mace 
by deiibernte :mm:ntza::on wtk E. csrers 126. 23. 

Other investlzators have airo obsemed frequent stimula:ion 
of human lymphocytes by aaterlais derived from 5. aureus 
(23). Taranta t?Sj lgoked Ior reactwtv wtb cuicure fiitrates of 

’ 131 Scrams 01 Cram-powwe snd Gram-r.enatlve oacterla and 
found it restrlcred to only 5. curers and a I:.nx:ed r.u.mber oi 
streptococcsi strams. Comparabie fikrates trom S. aibus falled 
to protiuce Iyzphoc>re s;:muialton. 

An addltlonai obacnat:on uhich was consistenK with the 
antlgcnx actnxy ni SPL in Ivmpkocyre xrmulat:on u’as the 
ume course oi recpunse. .\12+lmum pro i:fer3tlcn rt3s xc seen 
until 6 dn>s. slm:lx :o that observalinn tar tubercuix and 
other bxter;si a-* *vs. ar.d dliferent irorn the ea:i:e: peak .A..&-. 
seen \v~:h rnIio:ocs 12 ::e mxmcu~:ure 223av t.Zt. 

The evidence :or nonspecif:c mltozemc 3c;lcin oi SPL IS the 

cnccnl infections. It will also be helpful to corrclatc dirtctly the 
presence of Iympliocyte prolikrotwr xttvtty with other assavs 
of immunity to staphylucoccal antigens. 

Acknowl&ment.c. The nuthnrs wish to thank Dr. Stuart 
Mudd ior hts commenrs and tntcresr rn this work nna MISS 
Kathy Murphy fnr the preparation oi this manuscript. 
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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. 

S 314.200(c) (2). 
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Bear rk. Lixlcoln: . 

a 

The enclosed protocol has been accepted for clinical trial by the 
Vetersns Administration Hospital in Biloxi, Ms. We exe presently 
attempting to define the clinical efficacy of staphage lysate in 
the preveution of wouud infections in surgical patients who are 
identified as hi& risk. We have tested over one hundred patients 
without complication. cuz iucidence of reactivity is 82 percent. 
While the datais certainlypreliminqy , it would appear that 

. reactivity to SPL may.be useful for identifying imuunodepressed 
surgical patients. We have too few patients treated to be able 
to make auy statement concemiq prevention of infections. 

In addition, we exe in the process of submitting a similar protocol 
to Keesler bir Force Base Medical Center Kesesrch Committee, aud 
anticipate within 12-18- months to have sufficient number of patients 
to detemine if SPL will be efficacious. 

a . 
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0 
Infection is the major cause of morbidity and mortality following 

0 
surgery or trauma. In 1967, an estimated 1.4 million paticnts'had post- 

. 
operative wound infections (1) with a total cost of nearly 23 billion 

dollars (2). The rate of infection can be approximated I, = D.V/HR, 

a 

a 

0 

where D = dose of bacteria with a virulence V and HP represents the host 

resistcnce. Factors which increase D increase I, as noted in clean case 

infection rate = S.i% 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 'bacteria, 

While D is ccrtcinly importcnt in the development of wound-infections 
. 

in the final analysis, it is deficient host mechanisms which fail to 

eliminate invading microorganisms. A number of acquired defects of HR hav 

been noted. Impaired phagocytosis and intracellular killing of bacteria 

have been reported in septic and burn patients (4-6). Of particular 

importance is the series of preoperative ass sssment of host resistance 

by HacLean (7-9). By simple skin tests to recall antigens (pm), Varidase, 

mumps, candida and trichophyton) they wero able to identify patients with 

impairment of HR. Patients wine did not zcspcnd to more than.one:antigen 

had 20% septic episodes and 33% mcrtality, compared xo normcls with less 

than 5% incidence of sepsis. 

2. Problem: 

Having a method for the identifi- -&ation of patients wlho hcve increased 

risk for sepsis and death, what c,an be done? Howard succinctly cnswers, 

"....nonspecific adjuvants (of host resistance) would be even more effecti 

in the prevention or treatcJent of infection In pctients rendered imunolog 

gically deficient by surgery or traqa.!' (6) - 

-- ._ -- _- __. 
~_ - ----. em_ -- 
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Hethod of study:. 

0 

After informed consent surgery paticrrts will be skin tested prc- 

operatively with recall antigens as previously described (7). Patients 
. - 

who db not react to'two o = 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. 

0 

a . 

I 

Patients selected to receive the therapy regimen will have a test 

dose of 1:lOO SPL,O.lcc intradermally, to assess allergic reactions. If 

there are none, the patient will receive 0.1~~ SPL intradermally followed 

by O..3cc via aerosol on day oae and 1.0~~ 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 bf'thc principal investigator with tabulation of wound infcc- 

tions, septic complications and nosocomial infections in both co&o1 and 

treatment groups. Gata will be analyzed wirh Chi square statistic using 

a 2 x 2 square and the Yates ccntinuity correction. 

Pertinent work on this problem by otht=.rs: -s-. 

i An exhaustive review of the literature failed to reveal other studic 

I designed to potcntiatc-host resistance and reduce septic complications. 

In animals sensitized to 2. aureus, staphage lysatc augmented phago- 

cytosis and intracellular killing of both 2. aura-us and E. coli (10,ll). 

IIn addition, SPL also protected mice against otherwise fatal doses of 

vaccina and influenza viruses (12, 13). Clinically, SPL has been used 

successfully in the treatment and prevention of chronic staphylococcal 

infections (14) abcesses (15) and .asthrac (16). Over 20,000,OOO doses of 

SPL have been administered without serious allergic reactions. No docu- 

mented onaphylactic reaction has occurred. 

-. .- .- - ._ - 



Pertinent work in this field & the'wincipal invcstiaator: --m- 

Staphagc lysatc was faund to stimulate &mmunodeprcsscd cancer patients 

0 (17) as'well as stimulate both T-and B-lymphocytes (18). It is currently s l . 
under investigation by the principal investigator as a measure of the immu- 

.- 
nocompetence of cancer -patients and has been approved for use as a skin 

a 

test reagent. We are now attempting to characterize the ability of SPL to 
- . 

stimulate in vitro the movement of neutropirils and monocytes. To our know- -- 

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

be ca&lly related to the immunopotentiating ability of SPL. 

I . . 
I 

3- 
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Staphage Lysate Therapy in Chronic 

StaphyIococcaI Infections 

n 

r~P~IYLococc~r. 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, 
1,~ sheer weight of numbers and distribution, 
stnph!.lococci are the most widespread of all 
human pathogens.” These infections are difli- 
cult to treat because of the frequent emer- 
gence of antibiotic-resistant strains, particu- 
larly in hospital patients. It is now noted that 
antibiotic-resistant strains are increasing in the 
general population. This is the basis of the 
presrnt-dav 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 

I these ubiquitous organisms.’ All means by 
which this resistance can be increased must be 
welcome additions to our armamentarium. 

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

CASE MATERIAL 

T.IE 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.I.). 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 

Over the course of the last nine years, the 
senior author has increasingly used in his pe- 

treated at some time between January 1954 
and June 1961.1 Antibiotics were usually tried 

diatric and pediatric allergy practice a staphylo- 

I 

before the start of staphylococcus bacterio- 
coccal antigen prepared by the lysis of viru- phage lysate therapy.* Most patients received 

\. 

Etcrpt(onnlly good reaulta a?e 
in the UJC of n JPCCfdlU prepared 
antfpen for the control of chrmk 
hfCCtknJ. 

hew reported 
Jtaphylococcic 
JtaphybCOCCiC 
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courses of tetracycline, penicillin, chloromyce- were given intranasally. Children less than 
tin, and a sulfa derivative. Very few did not two years old were given an instillation ap- 
receive three of these drugs in separate series plied directly to the nasal mucnsa by medi- 
prior to SPL* treatment. tine dropper daily by the parent at home. 

.Adults and children over two years old re- 

FOLLOW-UP 

.~HE cases presented here in stmmlary were 
al1 available for follow-up. Effort was made 

to locate the physician of each patient who 
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 

STAPHYLOCOCCCs bacteriophage lysatet is pre- 
pared from broth cultures of virulent straius 

of coagulase-positive staphyloccocus aureus. 
belonging to serologic Type I and Type III, 
which have heen lysed by staphylococcal bac- 
tcriophz’ge. These strains were originally ob- 
tained trorn human clinical lesions. The SPL* 
cc:nsist\ of these lysates together n-ith live 
staphyl~ tcot-cal bacteriophage. So preservative 
i:, ;~dd~ I. Bacterial sterility is obtained by the 
Il$e of *xtesj bacteriophage and filtration, and 
ruaint;;~~led by strict aseptic technic. The prod- 
uct co .tains lysed staphylococcus cell \vall ma- 
ter~d, staphylococcus intracellular substances 
I cn& I cd soluble by the lytic process. the meta- 
I;ohtc.. anti enzymes elaborated hy the staphylo- 
CCCW:;. culture media ingredients in which the 
stapllylococci are grown and living staphylo- 
coccal bacteriophage. Thus, this product con- 
u&Is a full representation of the nntigenic com- 
l:~~nts of the staphylococcus without any 
l)rc*sc.rvalive which may denature the proteins.’ 

ADHIXilSTRATION 

I 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 

ceivetl nasal instillation of SPL* by aerosol 
apparatus,t fitted with sinus adapt0rs.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 symptoms recurred, two or three further 
treatments were given. 

III July 1959 work was completed that in- 
dicated that SPL* \vas 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 
intmtlermally or suhcutnneously in graduated 
do3es. These cases are also included in this 
study. 

DOSAGE SCHEDULE 

.THE 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 

initial dose is O.Oj or 0.1 cubic centimeters 
rind successive doses are double the previous 
dose unless escessive reaction is noted. \\:hen 
a full cubic centimeter is reached, SPL-I and 
SPL-III 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 
(;mtl if that process is thought to be due to 
staphylococcic infection) two or three doses 
are often given at two-day intervals. 

So nnal)li).lactic reactions have been re- 
ported IJy or to the iiiallufXturers. 

CASES TREATED 

FORTY-EIGHT patients in our series had ‘for- 
rrnrlc~ and nbstrssrs due to staphylococcus 

(GrouG 1 r. Their ages ranged from one week 

l 
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Group of the InfectIon Cased Treated 
Nature 

1 Furunculosla 48 
2 Pustular acne 14 
3 Pyodermlo 24 
4 Eczema 60 
5 Bronchial asthma a4 
6 Respiratory infection 40s 
7 Intestinal disordera 18 

Total 607 

to 62 years. The one-week-old infant’s mother 
was known to be chronically infected by 
staphylococcus. This new-horn child (who de- 
yeloped a ljreast abscess) was started on SPL* 
therapy as soon as fluctuation was determined. 
Alost of the patients in this group had been 
given antibiotics or sulfa drugs before start- 
ing SPL.* Those who developed boils while 
on SPI. therapy for other staphylococcal con- 
ditions were nr,t given other treatment. These 
lesions usually cleared within a few days. 

Duration of symptoms 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 10 years. Twenty- 
four cases cleared after from one day to six 
weeks of treatment. Sixteen cleared after six 
weeks to sis months of treatment. Four cleared 
after six months to one year. .4nd the remain- 
ing four were symptom-free after they had 
been givtn treatment for periods up to 19 
months. 

In the 4.8 cases, there was not one single 
failure. .I11 the patients have remained free of 
of I)& for a follow-up period of seven months 
to four years. 

Fourteen patients who had ~t~f~!nr ucne 
were treated (Croup 2). The first four pa- 
tient> \\ho 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. \I’hen these flare- 
ups subsided, the skin of each patient was 
free oi 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. + pulura 
Recoverin Improvemante or Rdapam 

II 100 0 0 0 0 
11 ?D 3 21 0 0 
24 190 0 0 0 0 
SZ 86 7 11 I t 
30 88 2 6 2 6 

304 76 98 20 I 2 
17 94 0 0 1 6 

e - - - - - 
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 persis!ent ~yoderrtriu 
with prmrlmt zcreping infected eczema were 
trcotcd. (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 CCXWUI were treated with 
SPL therapy (Group 4). In some, the eczema 
became severe at the time of acute infections. 
In others, the eczema was thought to be due to 
bacterial sensitivity because of repeated im- 
provement on antibiotic therapy. Some in this 
group were being treated for other manifesta- 
tions of their staphylococcal infections. Dura- 
tion of symptoms 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 01 the eicht remaininr oatients are ini- 



l 

l 

l 

0 

proved. One is an adult who had dry, cracking 
eczema of the hands for 14 years. She was 
given SPI -* 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 lie rt tttrns for one or two treatments 
that help him enough SO that he seeks our aid 
at each return of symptoms. Another, an in- 
fant, had a generalized weeping eczetna and 
itnprovetl. but left our care after eight weeks; 
it is relwted by others that there are two 
large areas of persistent dry, scaly eczema, 
\\‘hile this patient was obviouslp improved, it 
is the question whether time or other factors 
nia~ 1~ credited for her improvement, as well 
as thtb thcrq~~. Four are considered improved, 
hit not cured. The sixtieth patient in this 
group illustrated a difficult proMem that has 
cccurrctl during the use of SPL therapy. This 
was a 15year-old girl with eczema of the 
f ace. trln;k. and nntecuhital fossae. as well as 
in the pq)liteal spaces; this has been severe 
for 1.1 !cnr\ since she was one year of age. 
Therq)y \\:tb started in this case \r-ith very 
small tlo>eb intraunsnlly. However. she becatne 
acutei!. ill on starting treatment. Her lesions 
I~ecntiie \rurse (as is espected). but she also 
esperiencetl al~clominal pain and elected to dis- 
continue treatment. These reactions confirmed 
to uc Ike etiologic role of stnl)h~lococcus. Had 
smaller tlohrs lIeen given. milder side effects 
wodd not Il:t\.e discouraged her and she would 
have tolerated continuation of therapy. HOW- 
tver, the rare severe reaction does not seem 
to justif!- htarting all patients oti minute doses. 

Thirty-iour patients I\-ere treated iol- chronic 
recurrent broncltinl n~llrt~ra (Group 5). These 
usualI? had fever with each asthmatic attack 
which was not seasonal. .\ntibiotics seemed to 
inert ase the effectiveness of conventional 
asthma therapy, thus indicating (together with 
the almost invariable appearance of congulase 
I:ositi\e stallhylococcus in throat and nose cul- 
tures) the Itncterial etiology. The duration of 
sy111pt0111s IBefore the start of SPL therapy 
ranged from one month to 21 years. Average 

0 
duration was three years. However, the mode 

0 

duration was considerably shorter. 
The interval from the first treatment to the 

recovery varied as in other t!-pes of diseases 
caused hy staphylococcus and treated with 
SPL.* Recoveries, when they did occur, took 
place in from a few days to 20 months. 

Thirty patients have been ohserved to he 
s~mpfonr-free for a period from eight months 
to fottr years with no recurrences. These p- 
tieuts are considered as having recovered. Two 
;xbnts are considered improved. One child 
(lost to follow-up after 13 months of treat- 
ment) was improved when last seen. A 14- 
year-old boy 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 adult, showed no change and have con- 
tinued to wheeze as they did before treatment. 

Four hundred and nine patients who had 
rlrronic 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- 
tor? infection. This arbitrary differentiation is 
ba<etl on criteria too personal and too flexible 
to be of much value; so they are described 
here together under the general heading 
‘C.K.I.’ Four or more acute esacerbations 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 SPI,* therapy in almost all these patients. 
( I’hage typing has not done.) After treatment, 
304 of the Jo0 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. Sinety-eight have had fewer 
attacks and were generally better between 
acute episodes. These are called “improved.” 
Oi the remaining seven patients (listed as uu- 
iq)roved because the symptoms persisted) 
r!lree are worth noting. In one, staphylococcus 
was no longer recovered in nose and throat 
cultures after treatment; yet he failed to im- 
I)rove clinically. One continues to have “sinus 

a 
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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 
ar;hritis 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 lvith nasal discharge. 

Eighteen patients who had intestinal symP- 
tams were treated (Group 7). Symptoms varied 
from three weeks to 27 years’ duration before 
start of SPL therapy.* Many were selected 
for SPL therapy because they had or gave a 
history of frequent staphylococcal infections, 
usually furuncles 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 ulcerative 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- 
ceralive 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 

~3CRKY ’ eslwrimentrd with rendering rabbits 
sensitive to low ragweed. hy uniting the weak 

antigen with staphxlococcal toxin achieving the 
hypersensitive state. He tJlJServed that "It is 
probable that substances with little or no anti- 
genie activity will \JeColne antigenic whtn com- 
$i::p1 \yit]l or -m!!?.cJ*c~l l - *l-n 

. - ., . :I -‘~$lylwccal) 

toxin radical . . . .4t this time it is not clear 
why s’aphylococcal tosin 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 
probably accounts for the fact that some asth- 
matics will have positive skin tests to a variety 
of inhalants, but become symprom-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- 
ccccal 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, uor 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 \vith 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 

& 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 

a 
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a 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 
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Summary: 

(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) Isolates 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) Gratis, A., Proc, Sot, Exp, Biol. Med. 18, 217 (1921). 

2) Larkum, N.W., J. Inf. Dis. 45, 34 (1929). 

3) Smith, P. B. and Mudd. S., Proc. Sot. Exp. Biol. Med. 

134, 225 (1970). 
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Table 1. Susceptibility t6 SPL of Staph. aureus 

clinical isolates. 
Total 

Naso- Otor- No. 
pharynx Suptum rhea Pus Urine Other Strains 

Susceptible 
(471.1, (:t.,, (47i.6, (f29.6, (4l.2) (3i.5) 

..201-. 
(45.1) 

--w-w---------- L""""'------------ 

Degree of +H -53 124. 
susceptibi- (29.3) (:!.O, $7, $3) (259.4) (2g.O) (27.8) 
lity 

-i+ 13 
( 7.2) ( t.1, (ii.5) ( :.4) (121.8) 

0 
C386.1) 

+ 
(li.6, ( k6) (ii.4) (1f.8) 

0 kl.. 
c.9.21: 

-------- ---------------------- --w-m-- 

Insusceptible 103 
(56.9) (::.3) (21i.4, (5397.4, ($8, (6i.5) 

245 1.: 
( 54.9) 

Total 
No. 

Strains 

181 118 446 
(100) (100) (lOi) (100) 

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

the corresponding percentages. 

l 
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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 and its extensive 

studies of Prof. Mudd and his associates have demon- 

strated enhancement of resistance to infections in 

animals treated with this 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 10' to lo* SPL, each course consisting 

of ten doses injected q. 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 . - 
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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- 

genie 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) 

Staph. sensiti- 
zation 

Staphage lysate 
(Mudd) 

Staph. infection 
with croton oil 
dermatitis 

I: 
T 

BCG sensitization 1 

T I btigzirStaph. - . 

C-1 

(++I 

t-1 

DNCB sensitization (-) 

hm. R 

Cont. 
I C-1 

Del. R 

W) 

c-1 

C-1 

C-1 

C-1 

* Sensitization with live cells 

- 
I# Bacterial counts 

!800x1G4 1400x10' 700~10~ 350x10' 

denna- 
titis 

?: 
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4) Significant enhancement of the resistibility 
. 

to infections was obtained by inoculation with SPL in 

rabbits and mice previously sensitized with live 

bacterial cells (Staph. au&us 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-25th General Assembly of the Japanese Society 

of Chemotherapy, June 1977. 

l 
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a 0 Immunochemotherapy for Infections --w-w 

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, 

0 

l 

0 
0 

I would like to add some comment on treatment of such 

severe, intractable staphylococcal infections of the skin. 

It will be concerned with staphage lysate, or SPL, 

supplied from Dr. Taketani 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. In the United States, 

it has been clinically 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 

0 -19 - 
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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 (O.lml) 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 observed at our clinic. 

We performed clinical trials of SPL in the cases 

shown in Table 8. The'patients 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 - 
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tre a te d  e lsewhere  w ith  a n tib io tics a n d  o the r  m e d i c a m e n ts 

over  th e  pas t fe w  years,  a n d , as  th e  prev ious  tre a tm e n t 

fa i led  to  p roduce  any  signif icant i m p r o v e m e n t, h e  was  

b e g u n  o n  S P L . F igure  1 4  is a  p h o to g r a p h  o f th e  a ffec te d  

a r e a  o f th e  r igh t fo o t taken  o n  th e  first exam ina tio n  

our  cl inic. 

F igure  1 5  shows  th e  exan th e m s  o f th e  s a m e  a rea  

a t 

a b o u t two m o n ths  a fte r  th e  start o f S P L  the rapy , by  wh ich  

tim e  h e  rece ived a  to ta l  dose  o f 9 m l o f'th e  d rug . T h e  

p a tie n t b e c a m e  comp le te ly  re l ieved o f e d e m a  a n d  swel l ing 

a n d  a lso  cons iderab ly  re l ieved from  diff iculty in  walk ing.  

T h e  cu ta n e o u s  les ion a b o u t 6  m o n ths  o f S L P  the rapy  

with a  to ta l  dose  o f 1 6 .5 m l is s h o w n  in  F igure  1 6 . B y 

th is  per iod  th e  secondary  infect ion h a d  subs ided  a lmos t 

comp le te ly  a n d  th e  p a tie n t b e c a m e  capab le  o f wa lk ing  as  

usua l . 

A n o ther  m a le p a tie n t, a g e d  6 3  years,  was  init ial ly 

t reated with ora l  a n d  pa ren tera l  a n tib io tics a long  with 

o in tm e n ts con ta in ing  a n tib io tics s ince S taphy lococcus  

ep idermid is  was  iso lated from  pus tu les  (Fig. 17 ) . A s n o  

t rend to  i m p r o v e m e n t was  n o te d  in  a  fe w  weeks  o f th e  a n ti- 

b io tic the rapy  re -examina tio n  was  m a d e  a n d  cul tures 

d isc losed Cand ida  parakruse i  a n d  Tr ichophyton rubrun ; 

th e  case  was  d iagnosed  as  sycosis parasi tar ia.  

F igure  1 8  is p h o to g r a p h  o f th e  s a m e  case , show ing  

-21  - 
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the region two months after the first examination. 

The patient received SPL in subcutaneous doses of 

O.Sml 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, Xudd et al. have * 1", we - - - ~=+--? 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 analysis of the host's immune responses 

to staphylococci, 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 

importance. It follows that, in treating the host with 

intractable infection consequent to deviations of immune 

. 

- 22 - 



. 

* 
e .response, chemotherapy alone does not suffice but irnmuno- 

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. 

1) 

2) 

3) 

-. 
References 

Turk, J.L. and Bryceson, A.D.M.: Immunological 

phenomena in leprosy and related disease: Advances 

in Immunol., 13, 209-266, 1971. 

Nomoto, K.: Recognition of antigens: Tampakushitsu- 

Kakusan-Koso (Protein, Nucleic Acids and Enzymes), 

18, 168-177, 1973. e 
- 
Nomoto, K., Yamada, H., Mashiba, H. and Takeya, K.: 

Immune response against hamster erythrocytes in 

the low responder mouse strains. VII. Differentiation 

of T lymphocytes into effector cells in delayed hyper- 

sensitivity and helper cells in antibody production: 

Japan, J. Microbial., l', 127-133, 1974. 

-23 - 



* 
e 

0 

, 

4) Salmon, G.G., Jr., and Symonds, M.: Staphage lysate 

therapy in chronic staphylococcal infections: J. 
\/ Medical. Society of:New Jersey., ~0, 188-193, 1963. 

5) Mudd, S., Taubler, J.H. and Baker, A.: Delayed-type 

hypersensitivity to Staphylococcus aureus in human 

subjects: J. Reticuloend. Society, 8, 493-498, 1970. 

l 

- 24 - 

. 



l 

0 

Table 7. Staphage Lysate (SPL) is the Complete 

Representation of the Antigenic Components 

of Staphylococcus aureus. 

SPL 

SPL 

SPL 

SPL 

SPL 

contains the metabolites of the Staphylococci. 

contains both the heat stable and heat labile 

antigenic fractions, plus the intra- and extra- 

cellular enzymes of the Staphylococci. * 

contains the solubilized products of the cell wall 

and the protein contents of the lysed Staphylococci. 

contains the active bacteriophage which produced the 

lysis of the Staphylococci. 

is a laboratory-fresh product, wholly free of pre- 

servatives or other denaturants. 
l 

Table 8 

0 
Nature of infection Clinical results 

Total Excellent Greatly Unim- 
improved proved 

Folliculitis 2 1. 1 

Furuncle 3 1 2 

Furunculosis 2 1 

* Ulcer due to radiation 
+ 1 1 

Secondary infection 

1 

Acne pustulosa 3 1 2 
Sycosis parasitaria 1 1 
Herpes zoster 6 3 2 1 
Pustulosis 

palmo-plantaris 2 2. 

- 25 - 
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Fig.13 1 Etythematous reactions over a 2- 
day period in patients rcceivinr six 
intradermal injcaions of SPL .(O. 1 
ml) at weekly intervals. 
(Mudd. S. : J. Hcticulacnd. Sot.. 1. 1970) 
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Fig. 14 
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Fig. 16 -- 

Fig. 17 

Fig. 18 
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iDALE C. RANK. M.D.. .^~~k;;~.W&T. FDWUtS. M.D.. F.A.C.S.. P.A. 

pcnomAn8Am-r;rG 

September 29, 1977 

M r. Charles G. Lincoln 
DelMont Laboratories Inc. 
Biological Specialities. 
P.O. Box AA 
SwartlhKJre, Pennsylvania 19081 

Dear M r. Lincoln: 

Thank you for your helpful and informative letter of September 13, 1977. 

0 

0 

a 

0 

The English, who actually did the key studies of viral (?) isolation 
in regional enteritis and transplantation to m ice, are using Leveamisole. 
A5 I am in c  ammmication with them, I suggested to them that you would 
send a full packet of information an your excellent product to the 
primaly physician involved in treatment there. (Dr. Donald M itchell 
M IX ‘Albemilosis and Chest Diseases Unit: Branptcm Hospital:- Fulham 
Ibad: London, England SW36HP.) 

Our work with SPL is progressing beautifully. 

You my 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 lymphangit is (including post radical mastectomy 
cases), and several patients SPL in a  program of cheminmunotheraphy. 
So far, my  greatest usage has been _BCG and phamcologic doses of Vitamin 
A, but I plan to use SPL more aggressively inthe future. 

As always, I am very appreciative for your help, and advice, and information. 

Best of luck to you and your family in your m rthwhile work. . 

Most s  incerely yours, 

’ &i9+L%w 
Dale C. Rank, M .D., F.A.C.S. 
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A. 15 patients 

Immune Stimulation Therapy for 

Inflammatory Disease of the Gut 

(Study Nov. , 1975 to Dec. 1977) 

Crohn’s 13 

Mucosal ulcerative colitis 2 

B. Indications for Rx 

0 

0 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

Recurrent disease (post resection) 
Failure medical Rx 
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 

C. Method of Rx 

5 
10 
4 
2 
2 
1 
2 
5 

2 

1. Agent: Staphage Lysate (Delmont Laboratory, Swarthmore , 
Penna. 1 

2. Method of Rx. 

a. Initial 

Systemic Intradermal 
Sub Q 
Aerosol Nebulization 

Frequency l-2 x /week \ 

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

b. Subsequent oral SPL 

Frequency l-3 x /week, depending on response to Rx 

t 

: f 

Dosage 1 cc. 
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CBC, SMA16, Immunoglobulin assay, protein electro- 
phoresis, serum zinc 

Recall skin antigens (mumps, Candida, trichophyton, 
tuberculin, streptokinase-steptodomase, 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 ?) 

D. RESULTS 

1. Objective healing or marked improvement 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

7/13 
Control of diarrhea 1 o/11 
Control of blood in stool 2/3 
Nutritional or growth improvement 4/5 
Relief of abdominal pain 4/5 
Disappearance of abdominal mass 4/4 
Relief of partial intestinal obstructions 5/6 
Healing anorectal sepsis m 
Failure of Rx over 3 months Z/15 

Remission regained l/2 

E. Complications 

1. Flulike symptoms (transient) l/15 
2. Intolerance oral SPL Z/15 
3. Sufficient to terminate Rx 0 
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Diagnosis’ Surgery Med Rx Status on Rx Immune Rx Result & Status 
Patient Aqe onset 

, 

Bengfort Crohn’s dis- 
21 WF tal ileum & (L) 
25843 colon to anus. 

Mass RLQ 
nnen+ 11: ..-- YLLa=L A” y1s 

Aiken Crohn’s distal 
50 WM ileum (30 cm) 
24162 Massive hem- 

.orrhage 
Skin anergy 
onset 40 yrs. 

Lattimore Crohn’s en- 
30 WF tire colon 

anal fistuia 
50% small 
bowe 1 

0 Azulfadine 
& steroids 
6 mos 

(R) ileo 0 Post op satisfac- 
colectomy tory. Procto 
12/75 normal 

(R) ileocolec - 
tomy lo/70 
P.O.ACTH/ 

Azulfadine . 
Anal fistulec- 
tomy S/73. 
Complete colec- 
tomy & resection 
30 cm ileum with 

ileorectomy 
Oral steroids & 
Azulfadine p .o . 

Diarrhea 5-10/D 
97 lbs 
Active Crohn’s 
20 cm Procto 
Zn normal 
(?) internal fistula 

SPL 
systemic + 
oral 6 !“OS 

1 BM/D 
109 lbs 
Procto bimost 
normal 
Good health 

SPL 
systemic 
to oral 
24 mos 

Completely well 
l/78 

Constant pain Rx 
Diarrhea 5 x/D 
Severe pain 
Abd mass & par- 
tial obstruction 
85 lbs 7/76 

SPL 
systemic 
to oral 
18 mos 

BM’s semiformed 
2-3 x/D Pain better 
(Rare pain Rx) 85 Ibr 
Clin much better 
employed 
Procto shows ileum tc 
be nearly healed wltt 

(1) 3 cm patch of Croh 
at anastomosls 

stu1ts 
53 W-F 
20008 

Sigmoid resec- 
tion for divertic- 
icolitis (Perforating 
9/73. Diarrhea 
4-6 x Day. Inci- 
dental finding-- 
Crohn’ s patchy 
through small bowel 
No anergy 

. 

Steroids & Diarrhea 4-Sx/day Oral SPL Immed. J( stools to 
Azulfadine Abd pain. Partial x 6 wks 2 a day (partly forms 
x 4yrs. obstruction on sev- Zomotll*l from 8 
Gallstones & era1 occasions 2/D. Increased 
back pain Tender mass RLQ energy 
onset 

. 
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Brown 

8 

Mucosal ulc 
Colitis (universal) 

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

Spiva 
35 WM 
23725 

Crohn’s colon, distal 
. ileum, section 

onset age 31. 

No anergy 

Total colectomy 
& ileostomy 

9/75 

No post op 
Rx 

Morgan (R) ileocolectomy Post op 
1970 for obstruction Ai=TH 
Crohn’s ileum & & Azulfa- 
ascending colon dine 5 yrs 

8 

No resectional 
surgery 

0 

Azulfadlne 
7 yrs. 

8 8 

Very llttle 
change in 

course 

SPL 
systemic 
to oral 
x 9 mos. 

DhLt.. c. R/‘.t’:~ D. 
001 w. RANDOL PI . 

AEL:I~GTON. TEA 

Return of abn 
pain & diarrhea 
8/77. Procto 
better. x-ray es- 
sen unchanged 
except no evidence 
of internal fistula 
on x-ray. 

Severe ano- SPL 
rectal sepsis systemic 
(mucosal) & oral 

4 mos. 

Diffuse SPL sys- 
Crohn’s par- temic to oral 
tlally through- 18 mos. 
out small Failure 

bowel & worse 
at lleocollc anas- 
tomosis pain 

Resume SPL 
oral + what- 
ever needed 
for anemia 

1-3 soft BM/day . 
Rare blood. Rocto 

shows & pus & 
blood but no major 

healing. Subjective 
improvement great. 

12/77 

Rectal pain & dlschi 
sharply J, 12/77 

Complete subjec- 
tive improvement 
for 18 mos. 

On a zulfadine . Sub)/77 
Oral SPL 2 mos. Improvement 
Steroid for stress 
only. Zn EM’s essen 

normal Dee/77 
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Thomas 
4 3 wr 
14792 

Kuyawa 
36 WF 
11581 

Hughes 
45 WF 
17953 

Waddell 
48 WF 
14 811 

l 0 e 

Crohn’s disease. 
Rectum & ileum 

Diarrhea episodic No resectional Steroid & 
i956-i968 {75 ib surgery sulfa 9 yrs 
wgt loss 1956) 
Anorectal suppuration 
after hemorrhoidec - No resectional 
tomy 1968 surgery 

Persistent diarrhea e 
Partial obst with 
RLQ mass Dee 1976 

SP! systemic 2=3 paitiy formed 
x 13 mos. BM’s /d. 

Disappearance obst 
& RLQ mass 12/77 

No anergy 

Diarrhea 8-10 x/day No resectional sympt Rx 
beginning age 35 surgery only 
Crohn’s severe colon 
& rectum 
Recall antigens weakly f 

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 antlgens weakly + surgery. 

Probable Crohn’s of 
rectum 
1975 - Severe diarrhea 
18-20/D with anal 
flstula anorectal surgery 
Anal surgery x 2 with only 
no healing 
Skln anergy 

Stopped SPL 9/76 

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

Bloody diarrhea 
10 x /day 

Rheuma toidarthri- 
tis 

SPL system& Normal BM’s. . 
oral 10 mos Procto normal 12/77 ‘. 

X-ray ileum 91 im- 
proved 12-77 

SPL systemic 
to oral 9 mos. 

Normal BM’ s . 
FYocto almost 
normal., 
Joints unchanged. 

Diarrhea 8-12 x/D SPL Complete remission 
Chronic anal sepsis systemic lo/76 

12 mos. 

Recurrence diarrhea SPL systemic Complete remission 
18-20/day resumed 12/77 
Anorectal sepsis 11/7 6 On Rx 1 x /month, 

I 
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Gay 
15 WF 
26283 

Crohn’s rectum (Mid) 
Diarrhea, freq with 
blood, 3 yrs. Recur- 
ring infections, 
.!ufiemia. No skin 
anerqy . 

Eiland Crohn’s of ileum 
27W M Age 19 yrs, 
26104 No skin anergy 

(R) ileocolectomy 
S/77 Active dis- 
ease (mild) 

Randerson 
61 WF 
27344 

Crohn’s of ileum 
5+ yrs. Procto 
abn Weak re- 
sponse to recall 
skin antigens 

North 
43 WF 
27170 

Mucosal ulc colitis, 
universal 17 yrs 

(onset 26 yrs age) 

u u 

No skin anergy 

l 

No resectional 
surgery 

Resection ileum. 
1969 (19 yrs age) 

Small bowel 
resection 1975 
No benefit. 

No resectional 
surgery 

(I, 

Poor health at diagnosis SPL Systemic 
to oral 9 mos. 

Normal BM’s, 
Wgt gain. Slf 
hgb. Good 
health 12/77. 

1976 Onset recur obst 
not helped with ster- 
oids & Azulfadine 

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

Cont SPL post op Normal health 
6 mos. 

Abd pain, BM’s lo-12 x/ SPL systemic 
day. Wgt 80 lbs. Ster- & oral 6 mos. 
oids & Azulfadine with No benefit 
benefit 2 yrs. 

Watery BM’s 5-6 x /day 
Bloody 1 x/wk. Pain & 
tenderness LLQ 

Steroids & Azulfadine 
for 17 yrs. 

SPL systemic 
& oral 6 mos 
No benefit 

Normal BM’s 
12/77 

No benefit. 
Plan intravenous 
or oral enteral 
elemental diet 
2 weeks l/78 

Mild & BM’s to 
3/day. Not as 
loose. No pain 
and tenderness 
LLQ first time in 
5 yrs. Feels 
better. 
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so1 w. Ri.:aCL WILL RR 

ARLiNOWN. TOW 

Immune Stimulation for Aphthous 

(Herpetic) Stomatitis & Rhinitis 
(Jan 1976 to Jan 1978) 

A. 5 pts. 

B. Indications 

Continuous ulcerative disease of over 12 mos duration 

C. mthod of Rx 

D. 

E. 

F. 

(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 

l/5 

2/5 

4/5 
l/5 
0 

0 
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APHTHOUS STOMATITIS (HERPETIC) 
’ ‘L fitILL h.... WI lllr,lCf.(, ,CX** , 

l 

Pt Duration of Locations Prior Rx SPL Rx Results 

Isher 
I WF 
5903 

chuman 
2WF 
1804 

@ak 
5WF 
1129 

rIllIamson 
4 WF 
3258 

oberts 
4wF 
5349 

IS yrs continuous 
ulceration 
Skin anergy 

2-3 yrs. Chr 
nasal infection 
sinusitis, nasal 
ulcerations. 
No anergy 

4 yrs 
No anergy 

30-k years 

3 yts 
Weak recall 
antigen response 

oral cavity 

, 

Nasal mm’s & 
sinuses 

Sinus infections 
Fever blister about 
mouth and buccal cavity. 
Almost continuous 

oral cavity, tongue 
(continuous disease) 

oral cavity & pharynx 
continuous disease 

Vitamins 
Vacclnatlons 
antibiotics 

- -,_- 

Antibiotics systemic SPL 
Nasal & sinus 12 mos 
surgery (current) 

Antibiotics 
Vitamins 

Antfobiotic 
T.opical Rx 
Vitamins 
Vaccination 

Antiobiotlc 
Topical Rx 
Pain Rx 

systemic to 
orai x i2 mos 

(current) 

. 

SPL systemic 
to oral 6 mos 

(current) 

SPL systemic 2 minor ulcers 
x 6 mos. No disease 2 yrs. 

Complete 
remission 12/77 

Complete remission 
12/77 

No infections 
or herpetic 
ulcers 

12/77 

Ended June, 1976 12/77 

SPL systemic Improved but episodes 
& oral 14 mos. of breakdown 10 mos. 
Current SPL with only small 

ulcer occasionally 
in past 4 mos. 

12/77 
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DEPARTMENT OF MICROBIOLOGY 
SCHOOL OF MEDICINE, KYUSHU UNIVERSITY 

FUKUOKA, 812 JAPAN 
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Ml: .’ Charles Lincoln 
Delmont Laboratories, Inc. 
P.O. Box AA, Swathmore 
Pennsylvania 19081, U. S. A. 
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December 1, 1977 

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 
some 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 
se:nsitized 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 
us.Lng 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 

,of macrophages against murine ascitic tumor cells. 
AS can be lnsreport, was seen in attac e 
obtained between the SPL and its suy ressive effect against 
ascitic tumor cells. This observation, in turn, will 
provide the support for the idea that the SPL is really a 
@ent activator for macrophages. 
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DEPARTMENT OF MICROBIOLOGY 
SCHOOL OF MEDICINE, KYUSHU UNIVERSITY 

FUKUOKA, 812 JAPAN 

-2- 

1 really hope this letter and the attached reports 
would be helpful for you. 

Sincerely yours, 

l 

cc: : Dr. Emily H. Mudd 
Fujizoki Company 

Kenji Takeya, M.D.- 
Professor of Bacteriology 
President of Kyushu University 
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FUKUOKA, 812 JAPAN 

E:FFECT OF SPL ON THE DEVELOPMENT OF SKIN LESION IN 

M.ICE AFTER INOCULATION WITH HERPES SIMPLEX VIRUS 
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Development 

midflank of mice after challenge with herpes simplex 

of herpetic skin lesions produced in the 

virus has been used as 

virus. In case of ICR 

site of injection 4 to 

a model of skin response to the 

mice, a vesicle appears at the 

5 days after infection. Soon it 

changes to eruptic lesion remaining at the injected locus. 

By the 7th day a zoster-form lesion of eruption and necrosis 

dievelops on the inoculated side of the flank. 

this time the mice may die with involvement of 

central nervous system. 

Around 

the 

With the use of this disease model, effect of SPL 

on the development of skin lesions in mice has been 

studied and the results obtained indicate that the SPL 

treatment has protective effect against herpes simplex 

virus inoculation in staphylococcus-sensitized mice. 

Materials and Methods 

gensitization with staphylococcus: Staphylococcus 

aureus, a- strain 182, 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 10' 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 

-2- 
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suspension. Mice were used twomonthsafter the final - 

injection of staphylococcus suspension. 

s~ (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 

cjhallenge was done at 7th day of SPL (or broth for 

control) treatment. 

%:oring 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 

-3- 



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 

zclster-form lesions (Fig. 2). While the 18Z-sensitized 

mice (18Z+,SPL-) had a tendency of slightly resistant 

to herpes simplex virus infection without SPL treatment 

(Fig. 31, resistance of staphylococcus-sensitized and 

SPL-treated mice (18Z+,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 

Filg. 5. 

Summary 

SPL-treatment of ICR mice previously sensitized with 

Staphylococcus aureus was found to have protective 

effect against herpes simplex virus inoculation. 

1 . 

-4- 



0 - 

l 

l 

5 

Fig. 2 
18Z(-), SPL( t) 

days after chak nge 



l 
0 

0 
e 

l 
l 

l 
l 

,- 0 

lo
ca

l 
le

si
on

 
zo

st
er

-fo
rm

 
le

si
on

 
de

at
h 

r 
1 

r 
1 

4 
N

 
w

 
-b

 
ul

 
0,

 
\j 

00
 

co
 

0 
. 

. 
. 

2!
 

9 . w
 



l Fig. 4 

l 

0 

l 

l 

4 

oc 3 
.- 
s 
5 2 

:: - 
1 

WZ(t), SPL(t) 

5 IO 
days after chc!ll~ nge 

15 



l . 

a 

0 

a 

l 

0 

6 

E . 

L 
. 

3 

2 

1 

Fig. 5 
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8Z(-), SPL 
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5 IO 
days after challenge . 
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DEPARTMENT OF MICROBIOLOGY 
SCHOOL OF MEDICINE, KYUSHU UNIVERSITY 

FUKUOKA, 812 JAPAN 

CHEMOTACTIC ACCUMULATION OF MACROPHAGES IN THE s 

PERITONEAL CAVITY AFTER INOCULATION OF SPL AND 

THEIR ANTITUMOR ACTIVITY 
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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; Mice were 

injected subcutaneously with 1x10* viable organisms of 

Staphylococcus aureus (182) 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 182 for 8 weeks and 0.1 ml 

of SPL was injected intraperitoneally 48 hr after the 

last inoculation of 182. 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, 
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the number of peritoneal cells increased slightly at 24 and 

48 hr. When SPL was inoculated into mice pretreated with 

1821, 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 

inolculated 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 ml 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 182. 
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Fig. 1. Peritoneal cell number after intraperitoneal administeration 

of SPL (0.1 ml) in normal and 18Z-pretreated mice. 

(mean of 5 ? S.D.) 
'eritoneal cell No. 
/peritoneal cavity 

x 106 

0 Control mice 

@Mice pretreated with 
182 (8X) 

before 0 4 24 
f 

48 
Hours after SPL administeration 

SPL O.lml i.p. 

a 
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Worcester, Massachusetts 01608 

CONCEPTOF IwD13CTIONAND ELXI'TATION 
by Arthur E. Bogden, Ph.D. 

Director of Imaunobiology 

The hypothesis that recognition sod destruction of tramsfonncd 

cells as they arise, is also effected by mcrophages, is based upon 

aperiments by Alexander aud Evans (1) in which macrophages were 

shown to become cytotoxic to a range of sarcomata and lymphoma cells 

following exposure in vitro and in tivo to endotoxin and dsRNA at -- -- 

very low concentratious. Interestingly, lymphocytes are not involved 

in this reaction and macrophages from T-cell deprived mice, that are 

unabl!e to mount specific immune reactions, can be rendered cytotoxic 

by such treatments. . 

19ibbs in 1973 (2) showed that the cptotoxic activity of endo- 

toxin-treated macrophages was selective for tramformed cells and 
- 

left uonnal cetis 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 -.v 

specific target cell. These specifically cytotoxic macrophages, as 

opposed to those generally tumoricidal, are only produced in animals 

tith functioning T cells (5). Most importantly, such specific macro- 

phages can be rendered generally tumoricidal by contact with a speci- 

fic antigea (6) and by lpmpkiokiues released when antigens meet immune 

lymphojld cells (7,8). Consequently, as was shown by Hibbs, Lambert 

Presenbed at the G.U. Cancer Lmunol3gy Workshop, Iowa, August 1976 
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d egton ($3). u&ads with persistent iaftctiw are frequently 

~cmsistantt~~ cancer and their macrophages are tumoricidsl. 

:ehc dangss *olvcd and the lesions resulting from repeated . 

injection of lieg ~=oorganisms , such-as BCG, into cancerous sub- 

jects having n0C odY impaired -logical response capabilities 

but also undergc=fng an immunosuppressive therapy, is veil documented. 

There is an inh@rent risk vhich may not always be acceptable in the 

use 0% living OCS~~S albeit non-pathogeneic in non-cancerous 

subjects, to s?S=date cell mediated immunological responses under, 

these conditionS- 

The concept= Of "Induction and Elikkation" propounded by Stuart 

ud, citcumvent=s the dangers of infecting the immunologically ti- 

paired individ& without abrogiting the effectiveness of the anti- 

gdc s-us Fovided by an initial infection with living organ- . 

ISYBS. Md's cozlcept urilise~ a naturally established hypersensiti- 

tity 'to gtaphlomcms aureus as the primary induction step for the 

mOIe (effective me of bacterial fractions, such as staphylococcal 

phage lysate, 19 the subsequent elicitation of a non-specific, cd- 

mediated 3mmune response. 

'The multifactorial pathogenesis of staphylococcal infection and 

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

StaphylococcUS auteus is a gram-positive, pyogenic, opportunist inva- 

der, d colonization , carrier states and inapparent infections, as 

veil as manifest infections dth 2. aureus, occur throughout life. 

tn fact, the cl-e association of human subjects and staphylococci 

may be consider& as be&mi.ng with infeciton of the umbilical stump 

and colonkatie on the skin of the newborn, and continuing thereafter 
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ia the fororof nasal and nasopmgeaf carriagc,asvell asvarious 

inapparent and apparent infections. . It is not surprioiag, therefore, 

that delayed-type hypersensitivity to staphylococcal antigens is 

found to be as comon in human populatious (>90%) as were positive 

Therefore, the ubiquitous delayed-type hypersensitivity to 2. 

aureus evident in man (ll), affords the primary induction step In -- 

imuuologically competent, non-cancerous subjects, for the subsequent 

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

ixmmnotherapy. 

By elicitation is meant the evocation of lyxaphokines and the 

activation of macrophages in response to antigens homologous with the 

pathogenic agent. In this context, elicitation is produced by a 

stap'hylococcal phage lysate (SPL), a potent immnizing agent ccmmer- 

cially available and FDA approved for clinical and experimental use'. 

l 

a 

ElIcitation by staphylococcal antigens is being practiced effectively 

in human subjects having diseases other than malignancies (12,l3,14, 

W* 

Thus, the second stage in eliciting cell mediated resistance re- 

quires bringing about contact of the homologous antigen with reticu- 

loemiothelial cells which are committed to reaction with the antigens 

of the infectious agent in question. As with all inmnmoadjwants, 

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

propriate circrmrstauces contact between committed reticuloendothelial 

1 Staphage Lysate, Delmont Laboratories, Swarthmore, Pa. 

8 
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cells and homologous autigen brings about M activation of the ef- 

fcctor cells, the monocytes, snd macrophages. In their activated 
. 

state the “angry macrophages”, as tenued by Mudd, are non-specific 

in their augmented ca$acity to destroy intracellular agents (15). 

The purpose of the study vhich follows was (a) to determine the 

response of normal rats to repeated injections of living Staphplo- 

cocc’us aureus , -- .in terms of health and veil being; (b) to test the 

effect of such treatment on tumor metastases with surgical excision 

of the prbary tumor mass as adjunct therapy; aud (c) to determine 

whether the elicitation step vith staphylococcal phage lysate wuld 

provide any enhancement of immunotherapeutic effects. 

This MS a prelimhary probe to determine toxicity and to get a 

feel of rat response to the induction and elicitation agents and no 

attempt vas made to optimize any conditions nor to ascertain vhether 

a hyperseusitivity had, in fact, been induced against Staph. aureus. 

For induction, Staphylococcus aureus, strain 182 organisms, 

were injected, s-c., left side, at a concentration of lo8 viable 

units per ml, at weekly intervals, for a period of 6 weeks prior to 

tumor implantation. 

Specific elicitation was induced by injecting staphylococcal 

phage lysate i.p. 

The results are swnarized in the next slide. 
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SLIDE No. 1 
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Several obserPatlons can be made. For one, early surgery has a 

better prognosis in terns of "cure"thanif surgery is delayed. &- 

duction alone did.not enhance the surgical "cure" rate. Induction -m 

folloved by elicitation as an adjuvant therapy to surgery, effecti- 

vely increased the number of "cures" over that of purgery alone. w 

Of particular interest, was the obsemation that there was re- 

growth of tumors at the implant site in several animals of each sur- 

gically treated group. However, only in animals receiving some form 

of imunotherapy was there evidence of regression of some of these 

tumo1:s. 

Althovgh only a probe, the experimental evidence suggests that 

the concept of “fnduction 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 immunotberapeutic modality in cancer. 
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INDUCTION AND ELICITATION AS AN IMMUNOTHEIWPEUTIC MODALITY IN METASTATIC MAMMARY CANCBR 

6 0 

Croup 
No. . Treatment 

Dying Prom Hetaataser 
No. Alive . . Percent Percent 
No. Treated .“CurefP Increaeed Life Span 

Tumor bearing, untreated O/l2 
l 

I ” 0  

Control 

II Surgery day 18 2/12 17 * li3 

III Surgery day 25 o/11 0 123 

IV Induction + Surgery day 18 2112 17 150 

V Induction + Surgery day 18, 4/12 
plus elicitation days 12, 

. 15, 17, 19 and 23 

33 128 

VI Induction + Surgery day 18, 
plue elicitation every 4 
daye beginning day 12 to 
survival 

3/11 . 27 180 
. 

Percent increased life epan - teet/control 

. 
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DELMONT LABORATORIES, INC. 
BIOLOGICAL SPECIALTIES 

P. 0. BOX AA, SWARTHMORE, PENNSYLVANIA lQOS1, U.S.A. 

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

Tues. , L-31-78 

Re: Phone communication from Arthur G. Bogden, Ph.D., Director of ~unobiology, 
and Henry Esber, Ph.D., mx Research Institute, Worcester, Mass. to S. J. De- 
Courcy, Jr., D.Sc., Director and Responsible Head, Delmont bboratorss, Inc., 
Swarthmore, Pa. received lo: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 immunoad juvant for the National 
Cancer Institute). SPL was tested as to its protective efficacy against chal- 
lenge with Rlebsiella and Staphylococcus in mice. 

l 

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 mice 
induced with 2. 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 KlebsieTla, which is to be expected. 

l 

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. 

(* see attached paper by Bogden) 

Respectful ly submitted, , 
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Dr. S-1 J. DtCourrey, Jr. 
Director of the Laboratory 
Ddmont Ldmratorlmm, Inc. 
BiO106iCa1 SpUidtiU 
P.O. bar M 
Swerthmore, Peanaylvania 19081 

Deer Dr. DcCmrsey: 

Eaclored you will find a copy of the experimental protocol of 
a study -titled, 
Lyute in BUce". 

'%ost Radatance Enhmc$ag Activity by Staphagc 
T~~.IB protocol irr designed tn a sMlar fashion 

to the protocol ueed by the NC1 for tertiag the 3munostinulat%ng 
aqtitity of MEB-BCG. 

I hope to have the results by the middle of Pebnrary, I till 
acrid you a complete report at that time. 

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

EJwlmb 

arcloaure 



Group 
Nltmher of 

kd.mals Treatment 

A 10 Saline coutrols, 0.2 ml, l.p., 24 d 3 hrr. 
prior to infection. 

s 10 Induction tith 0.1 ml of S. aureus 182 (lOa) 
I.C., at 28, 21 and 14 days prior to lnfoc- 
tion. 

C 

D 

. 
E 

P 

G 

E 

I 

10 

10 

10 

10 

10 

10 

10 

Elicitation vith 0.1 ml of SPL, 1.p.. at 24 
and 3 hours prior to Infectlou. 

Ellcltatloo with 0.2 ml of SPL, l.p., at 24 
and 3 hours prior to Infection. 

Ellcitatlon with 0.1 ml of SPL, l.p., at 24 
and 3 hours prior to infection and daily da76 
2-10 after Infection. 

Induction ulth 0.1 ml of S. aurcua 182 (lOi) 
S.C., at 28, 21 and 14 da7s prlor to rlicl- 
tation. Zllcitatlon with 0.1 ml of SPL, 1.p.. 
at 24 and 3 hours prlor to infectlou. 

Induction with 0.1 ml of S. aureus 182 (108) 
S.C., at 28, 21 and 14 days prior to alfcl- 
talon. Elicitation with 0.2 ml of SPL, i.p., 
at 24 and 3 hours prior to infectloa. 

Ijductloo with 0.1 ml of S. l ureua 182 (108) 
I.C., at 28, 21 sad 14 days prior to ellcl- 
tation. Elicitation vlth 0.1 ml of SPL, 1.p.. 
at 24 and 3 hours prior to infection and 
daily day8 2-10 after infection. 

Induction with 0.1 ml of S. l ureus 182 (lOa) 
8.C., at 28, 21 and 14 d8y8 prior to elicl- 
‘tatlon. tlicltatlon vlth 0.2 ml of SPL, i.p., 
at 24 and 3 hours prior to iafmction and 
dally day8 2-10 after lnfectlon. 

J 10 Zymo8a.n 3 w/O.2 ml, 1.p.. 48 hour8 prior to 
infection. 

\ . . 
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Induct ion 
(S. aureus 182) 

12/21/77 *DPI - 28 
12/28/77 DPI - 21 
l/4/78 DPI - 14 

Elicitation 
mu 

l/23/78 
l/24/78 

DPI - 1 
DPI- 0 

Infection l/24/78 DPI- 0 

Elicitation 
(SW 

l/25/78-2/2/78 DPI + 2 to DPI + 10 

Induction: 0.1 ml., s.c., near arillary lymph nodes. 

Infection: 0.1 ml. of a 6 hour culture of either patho- 
gcnic 11. pmwmoniae or pathogenic 2. aureus. 

Endpoints: Surpitrdl time over a 10 day period (daily 
obsemation8). 
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85.Measurement of nonspecific resistance to Escherichia coli 
induced in mice by repeated staphylocog-cJl lnfpctlons. ::El!il I 
SHAYEGANI and LINDA H. PARSO!.'S' :jivl:,l ,. t;? I. !:t,!. !'nl:- 1 i 
Research, Hew York State Lcy:rtmc~:t '.: . .:'!:. :.:. 'I;', '.; 1. ::. 

Nonspecific res-stance HIS ln~ucc~! :.. ;:.i<:u ! *: -. :JW...:. 
,subcutaneous inlectlons of lQi- One ) 
week after the last injection, 

viable >+dphyloco~c~x riurcaus. 
the hypcrscnsitlzcd nlct wc'rc 

elicited by two subcutaneous injections of staphvlococcai bacterre 
phage lysate at 40 and 24 hours-before challenge-with E. coli. 
The E. coli strain was isolated in our laboratory fromxninfant 
withaiarrhea. This strain is virulent in mice having an LD50 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 entcrotoxins. 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 quantitative 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 to the lo* 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 in the liver and 
spleen and to the 101 to 103 range in the blood. Intrnvcnous 
challenge with 5 coli was also studied. Although a similar 
pattern of outcomewas observed, there were differences in 
survival time of the normal mice and in the number of Organisms 
recovered. 
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. ..,*I . . ; l,welopncnt of Delayed-type Hypersensitivity 
i 

i 
t. and rIGn-~ pecific Protecticn in Mice by Repeated f 
,Staphylococcal Infections. M. SI!AY~CANI,+ L. 14. PARSONS i 
land P. S. MI\UPIN. 
I 

NYS Department of Health, Albany, NY. 
The devclopmcnt and duration of delayed-type hyper- I 

Isensitivity (DT.11) and non-specific protection was 
investigated in mice repeatedly infected with 108 live , 

i Stapl.ylococcus aureus. Eight weekly subcutaneous ; 
/injections resulted in a.gradual increase of DTH in the i 
I infected mice, measured by footpad swelling. The increase, 
,in DTH reactions paralleled a continual incrense in the 1 
survival of the infected mice when, after elicitation with 
staphylococcal antigens? they were challenged intra- 
peritoneally with a lethal dose of Escherichia coli. A 

iquantitative f measure of E. coli recovered from blood, 
'spleen and liver after challenge showed the infected and 
ielicited mice had significantly lower numbers of systemic 

8. coli than did normal controls. ,-- 
The DTH response and non-specific protection in these 

infected mice have been recalled by injections of 
.stapkyloccccal antigen@for periods up to 3 months after 
'the 8th staph inJection. 

The DTH response to stkphyloccccnl antigens was 
transferred frommiceinfected 8 times to normal nice by 
spleen cell transfer. X'e are currently studying the 

5transfer of non-specific protection al:ainst E. coli -- 
: challenge using spleen or lymph node cells. 
,  l 

-._ 

*Staphage Lysate (lklmont) 

Ref. Proc. Nat’ 1 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 



a 



l 

0 
l 

l 

0 

l 

l 

* 

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 2. 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 

units. 

At one time, clinical 

bacteriophage plaque-forming 

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. 
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Cellular hypersensitivity to 2. 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. Sot. N.J., 60: 180-193 - 
(19631.) Patients treated had a variety of chronic staphylo- 

axcal 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. 2: 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. Sot., 8: 493-498. - 
A concomitant, though not necessarily causally 

related, increased capability of the macrophages to inactivate 
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e ’ 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, 2: 763-768 (1972); 

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

1671-1673 (1971); Shayegani, M., DeCourcy, S.J., Jr., and Mudd, 

S l I  "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).) In 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. 115: 1060-1064 

(1975); Dean, J.H., et al., -- "Functional Activities of Rosette 

Separated Human Peripheral Blood Leukocytes," J. Immunol. 

115: 1449-145s (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 -- 
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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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DELMONT LABORATORIES, INC. 
BIOLOGICAL SPECIALTIES 

P. 0. BOX AA, SWARTHMORE, PENNSYLVANIA 19081, U.S. A. 

February 3, 1978 

Mr. John J. Singleton 
Bureau of Biologics 
HFB 620 
6110 Executive Blvd. 
Rockville, Maryland 20857 

Dear Mr. Singleton: 

This submission includes in full (or incorporates by reference as 

permitted in Par. 314.200 (c> (2) 1 all studies and information specified 

in Par. 314.200 (d). 

SJDC/sl 

Respectfully submitted, 
DELMONT LABORATORIES, INC. 



e . 215 K~NOSWOOD 2.2222 21s KIN~EWOOO 52747 

a e 

l 

l 

DELMONT LABORATORIES, INC. 
BIOLOGICAL SPECIALTIES 

P. 0. BOX AA, SWARTHMORE, PENNSYLVANIA 10081, U.S. A. 

February 3, 1978 

To Whom It May Concern: 

Study of Longevity of Phage activity in Filing Samples -_._- - ..__--. - -.---- --- --. -_ - 

by S. J. DeCourcy, Jr., DSc. and 0. Gottlieb, B.S. 

of SPL. 

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 fill. Thus, these results will answer the 

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