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(57) ABSTRACT 

A composition for treating or preventing virus-induced 
infections is described, along With a process of producing 
the composition and methods of the composition’s use. The 
composition comprises viral pathogen-infected cell or tis 
sue, or malignantly or immunologically aberrant cells or 
tissues Which has been reduced and/or denatured. The pre 
ferred composition is administered across a mucosal surface 
of an animal suffering or about suffer from infection. The 
composition is administered as preventive or therapeutic 
vaccine. 
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VIRAL VACCINE COMPOSITION, PROCESS, AND 
METHODS OF USE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] The present invention claims priority date from 
provisional US. application No. 60/227,520 ?led Aug. 24, 
2000 the disclosure of Which is incorporated herein by 
reference. 

FIELD OF THE INVENTION 

[0002] The present invention relates to the therapy and 
prophylaxis of pathogen-induced infections. In particular the 
invention relates to antiviral vaccines for oral administra 
tion. 

BACKGROUND OF THE INVENTION 

[0003] Infectious diseases are caused by a pathogenic 
microorganism, like a virus, bacterium, fungus, or the like 
Which enters and propagates in a living body. Common 
strategies to treat infectious diseases include the adminis 
tration of an antimicrobial drug (antiviral or antibiotic) to 
patients suffering from such infections. 

[0004] In many of cases the pathogenic microorganisms 
are eradicated or subsided by the action of a chemothera 
peutic agent. HoWever, in cases involving infections induced 
by human immunode?ciency virus (HIV) or herpes virus, 
the causative agents are not easily eradicated, if at all. 
Microorganisms may also acquire resistance to drugs. Fur 
thermore, chemotherapeutic agents are generally toxic to 
varying degrees to patients. For example, an anti-HIV drug, 
AZT, causes life-threatening toxicity and anemia in about 
70% of treated patients. Prolonged treatment results almost 
invariably in emergence of drug-resistant HIV. As a result, 
knoWn antibiotics and antivirals have not been entirely 
satisfactory in terms of their antimicrobial spectrum, anti 
microbial activity, behavior in the body, safety, or ability to 
induce the appearance of drug-resistant microorganisms. 

[0005] Alternatives to chemotherapy include immuno 
therapeutic treatment, such as a vaccination. Administration 
of vaccines to non-infected hosts is referred to as “preven 
tive vaccinating” While administration to already infected 
hosts has been referred to as “therapeutic vaccination.” The 
term “prevention” includes an attempt to halt the occurrence 
of a disease or disorder before it happens. The term 
“therapy” includes an attempt to alleviate the disease or 
clinical condition of an afflicted subject. The term “immu 
notherapeutic” includes an attempt to activate or modulate 
the immune system of the host. The term “subject” or “host” 
as used hereinafter generally means humans. HoWever, other 
animal species are equally regarded as suitable hosts or 
subjects such as for example primates, horses, coWs, pigs, 
sheep, goats, dogs, cats, rodents, foWl, ?sh, shell?sh, crus 
taceans, Worms, etc. 

[0006] Vaccines usually come in injectable forms and are 
thus problematic for a Widespread use, requiring specialiZed 
skills for delivery. As of today very feW oral vaccines are 
knoWn. An example of an oral vaccine is Sabin’s attenuated 
polio vaccine Which contains live but less virulent virus. The 
effect of such oral vaccines is less predictable due to the 
destructive nature of the digestive milieu and potential 
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danger of virus being reverted to virulent form. It is recog 
niZed that on passage to the stomach, the vaccine antigenic 
component(s) are rapidly inactivated by the gastric pH and 
digestive enZymes, and thus systemic assimilation through 
the gut Wall is poor or non-existent. 

[0007] Thus, there remains a long-felt need for better 
therapies or a vaccine, Which preserves its activity despite 
hostile environment in the stomach and intestines. Such 
therapies are additionally needs to be free of undesirable 
properties, such as patient toxicity or even death, the induce 
ment of drug resistance, and the requirement of complicated 
routes or means of delivery. 

[0008] The body of a living organism is composed of 
unit(s) generally knoWn as a “cell.” Cells assemble in the 
body to form What is knoWn as a “tissue.” Blood is consid 
ered a specialiZed form of connective tissue being a part of 
the hematopoietic system. Processed blood products, such as 
dried deer blood, have been described as an alleged health 
invigorating food supplement. See, for example, US. Pat. 
No. 5,637,345 incorporated by reference herein. Whatever 
its eventual use it is imperative that products be obtained 
from blood of healthy donors and not from sick or infected 
donors. Wary of causing or spreading infection, pathogen 
contaminated blood or tissue is generally discarded as 
unsuitable for any use. 

[0009] Modern vaccines are mostly “acellular” or “sub 
unit” vaccines in Which the immunogen is composed of a 
single bacterial/viral protein or fragment thereof. In some 
vaccines the immunogen is a nucleic acid of the pathogen or 
modi?ed or unmodi?ed pathogen itself. 

[0010] The overWhelming majority of vaccines are admin 
istered by injection because it is generally believed that oral 
administration of a vaccine leads to its destruction in the 
digestive tract. Nevertheless, the search of the US. PTO 
database for patents containing in their claims keyWords 
such as “vaccine” and “virus” and “oral” results in about 40 
patents. The revieW of such patents reveals that almost every 
one of them teaches chemically or physically modi?ed 
forms of the antigen or immunogen, mainly aimed to prevent 
their degradation in the stomach and gut. Commonly these 
modi?cations include entrapment in indigestible polymeric 
carriers, e.g., US. Pat. No. 6,096,291; co-administration of 
acid neutraliZing buffers, e.g., US. Pat. No. 5,932,223; 
co-administration of oil emulsions US. Pat. No. 5,885,590; 
co-administration of absorption enhancing compounds, e.g., 
US. Pat. No. 5,653,987; orally-administered package that 
Will only dissolve in the host animal’s gut, e.g., US. Pat. No 
5,676,950; and other complicated and time-consuming safe 
guarding efforts. Other approaches include expression of 
foreign, animal antigen (usually a single protein) in geneti 
cally modi?ed transgenic plants and oral administration of 
the recombinant antigen in form of an edible plant, e.g., US. 
Pat. No. 5,889,189. HoWever, in these plants such antigens 
are not naturally occurring since by de?nition the animal 
pathogen cannot infect vegetable tissues. Similarly, US. Pat. 
No. 5,643,577 discloses an oral vaccine comprising an 
in?uenZa antigen associated With red blood cells. Here again 
this virus is not natural to the host cell since in?uenZa virus 
is not capable of infecting red blood cells. Thus, none of the 
knoWn strategies teaches, discloses, or suggests a composi 
tion comprising a pathogen or a plurality of antigens of a 
pathogen and pathogen-infected tissue, e.g., infected blood, 
of an animal. 
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[0011] The present inventor describes a simple vaccine 
comprising a pathogenic antigen and pathogen-infected host 
tissue. The composition of the invention overcomes the 
dif?culties inherent in prior delivery systems and serves to 
introduce health modifying agents into and across the 
mucosal membrane of a human or animal subject. The 
composition of the invention is administered through a 
mucosal surface, e.g., enterally by an oral route, to provide 
signi?cant clinical bene?t to infected subjects. In a preferred 
embodiment, the vaccine is not subjected to any special 
modi?cation aimed at enhancing the antigen “survival” in a 
hostile digestive milieu. 

[0012] The innovative vaccine provides protection both by 
Whole body immunity as Well as in the critically important 
mucosal tissues, such as the cerviX, uterus, and rectum 
Where a pathogen often ?rst enters the body during seXual 
contact or other transmucosal means into person to be 
infected. Because the gastrointestinal mucosa is a vast 
interface betWeen the body and the environment, it is the 
main entry site for many antigens. In tests on animals and 
patients, the vaccines induces strong reactions by mucosal 
immune cells in the time frame required to stop infection. At 
the same time, the vaccines also stimulate strong humoral 
and cell-mediated reactions to ?ght pathogen in the blood 
stream. Thus, as oral vaccines, they Work right aWay on the 
mucosal cells, then stimulate or doWn-modulate systemic 
immunity by raising antibody responses and priming killer 
cells. 

[0013] The present invention provides a surprisingly 
effective and broadly applicable strategy for treating and 
preventing a variety of microbial infections in diverse host 
organisms ranging from humans to insects. The same com 
position is remarkably effective in treating cancer and 
immune disorders of autoimmune and in?ammatory nature. 

SUMMARY OF THE INVENTION 

[0014] The subject of the invention is a pharmaceutical 
composition Which possess immunomodulatory and antivi 
ral activity, as Well as the ability to reverse chemotherapeutic 
drug resistance. 

[0015] More speci?cally, the invention contemplates a 
composition suitable for treating an animal infected With a 
pathogen or preventing a pathogen-induced infection, the 
composition comprising a ?rst component comprising dena 
tured antigen of an infection-inducing pathogen and a sec 
ond component comprising denatured tissue derived from a 
pathogen-infected animal. 

[0016] The simplest operating form of the invention is the 
composition comprises a denatured tissue derived from a 
pathogen-infected animal and Which contains pathogen and 
components thereof. The donor pathogen-infected animal 
may be of the same or different species as the animal to be 
treated or vaccinated. Preferably, the antigen used in the 
composition comprises a cell, a nucleic acid, a pathogen, an 
amino acid, an oligopeptide, a peptide, a protein, a glyco 
protein, a lipid, a lectin, an oligosaccharide, a lipoprotein, or 
is an antigen derived therefrom. While any tissue is useful 
for preparing the composition, a preferred tissue is com 
prised of blood or components thereof. Blood can be 
obtained from pathogen-infected subjects. It also can be 
obtained from rejected blood batches that have been found 
contaminated With a pathogen, e.g., HIV, (from Blood Banks 
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or organiZations like the Red Cross) or from umbilical cord 
blood from HIV-positive delivering mothers. 

[0017] In one aspect the present invention provides a 
non-infectious immunotherapeutic containing viral particles 
devoid of outer envelope proteins or containing selected 
antigens isolated from a virus. There is also provided a 
vaccine effective against HIV. In other aspect, the immuno 
gen is useful for immuniZing an individual in need thereof 
and Who is infected by a virus including HIV, so as to induce 
immunoprotective factors protective against progression of 
the infection. In another aspect, the vaccine is useful for 
vaccinating an individual not previously infected With HIV 
in order to prevent subsequently acquired infection. In 
another aspect, there is provided a method of rendering a 
viral immunogen non-infectious. The immunogen may also 
be used to produce antibodies for passive immunotherapy, 
alone or in conjunction With active immunotherapy, in 
individuals infected With a retrovirus, including HIV. 

[0018] The invention also contemplates a composition for 
treating or preventing a disease, especially a malignant 
disease in a host afflicted or about to be afflicted with the 
same. In this situation instead of pathogen the preferred 
antigen is derived from malignant cells or tissues. Thus, 
present invention relates to prophylactic and therapeutic 
methods of anti-tumor immuniZation. For eXample these 
methods can cross-prime a mammalian host to natural MHC 
class I or II restricted tumor antigens With tumor antigen. A 
primary tumor is resected from the patient and a population 
of tumor cells are cultured in vitro. These cultured tumor 
cells are optionally loaded With an arti?cial target antigen. 
The tumor cells are then inactivated and introduced into the 
patient. This priming can be simultaneous or subsequent to 
a direct immuniZation of the patient With the same or 
substantially the same arti?cial target antigen. This method 
of coupled host immuniZation promotes a tumor speci?c 
cell-mediated immune response against multiple, unde?ned 
natural tumor antigens expressed on the unmodi?ed tumor 
cell surface. 

[0019] While the preferred vaccine is a multivalent, oral 
vaccine more speci?cally-targeted vaccines consisting of 
one or feW select tumor antigens are also contemplated. 
Such tumor associated antigens can comprise oncofetal 
antigens, melanoma MPG, melanoma p97, carcinoma Neu 
oncogene product, members of the MAGE family, the 
BAGE family, the DAGE/Prame family, the GAGE family, 
the RAGE family, the SMAGE family, NAG, Tyrosinase, 
N-acetylglucosaminyltransferase-\L CQA 72/4, Laminin 
P1, Yale Col. Sr. Factor, Urinary gonadotropin Peptide 
(UGP), hCG and chains thereof, Melan-A/MART-l, PSA, 
carcinoembryonic antigen (CEA), gp100, MUC-l, MUC-2, 
TRP-l, beta-catenin, MUM-1, CDK-4, TAG-72, CA-125, 
AMFr, M-344, 19a21 1, erb-2, p15, p21 of ras, mutated p53, 
Bcr/Abl breakpoint peptide, HER-2/neu, PD-41, TCSF, 
GA733-2, HPV16 E7 or E6, MZ2-E, B7.1, B7.2, HOM 
MEL-40, HOM-MEL-SS, NY-COL-2, HOM-HD-397, 
HOM-RCC-1.14, HOM-HD-21, HOM-NSCLC-ll, HOM 
MEL-2.4, and HOM-TES-ll or one or more genes or DNA 

sequences encoding same. 

[0020] As an anti-tumor agent, the instant composition is 
useful in treating solid tumors and malignancies of lym 
phoreticular origin. For eXample, the composition’s utility 
for treatment of solid tumors includes: cancers of the head 
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and neck, including squamous cell carcinoma; lung cancer, 
including small cell and non-small cell lung carcinoma; 
mediastinal tumors; esophageal cancer, including squamous 
cell carcinoma and adenocarcinoma; pancreatic cancer; can 
cer of the hepatobiliary system, including hepatocellular 
carcinoma, cholangiocarcinoma, gall bladder carcinoma and 
biliary tract carcinoma; small intestinal carcinoma, includ 
ing adenocarcinoma, sarcoma, lymphoma and carcinoids; 
colorectal cancer, including collon carcinoma and rectal 
carcinoma; metastatic carcinoma; cancers of the genitouri 
nary system, including ovarian cancer, uterine sarcoma, and 
renal cell, ureteral, bladder, prostate, urethral, penile, tes 
ticular, vulvar, vaginal, cervical, endometrial, and fallopian 
tube carcinoma; breast cancer; endocrine system cancer; soft 
tissue sarcomas; malignant mesotheliomas; skin cancer, 
including squamous cell carcinoma, basal cell carcinoma 
and melanoma; cancer of the central nervous system; malig 
nant bone tumors; and plasma cell neoplasms. 

[0021] The route of administration may be any route. A 
preferred mode of administration comprises an enteral route, 
including mucosal administration of the composition. The 
method comprises contacting a mucosal surface of the 
animal in need of such composition With an effective amount 
of a denatured antigen derived from the tissues of an animal 
infected With said pathogen. Suitable mucosal surfaces 
include, but are not limited to, nasal, buccal, oral, vaginal, 
cervical, ocular, auditory, pulmonary tract, urethral, diges 
tive tract, skin, mucocutaneous, anal, cloacal, rectal surface, 
and the like. 

[0022] The present invention includes any pathogen. 
Examples include, but are not limited to, a virus, a viroid, a 
bacterium, a rickettsia, an acoxiella, a prion, a mycoplasma, 
or a fungus. Moreover, the virus can be in?uenza virus, 
cytomegalovirus, avian leukosis-sarcoma virus (ALV), Rous 
Sarcoma virus (RSV), Mammalian C-type Murine leukemia 
virus (MLV), Feline leukemia virus (FeLV), simian sarcoma 
virus (SIS), B-type viruses like Mouse mammary tumor 
virus (MMTV), D-type viruses like Mason-P?zer monkey 
virus (MPMV), Simian AIDS viruses (SRVs), HTLV-BLV 
group such as Human T-cell leukemia virus (HTLV), Simian 
T-cell leukemia virus (STLV), bovine leukemia virus (BLV). 
Lentivirinae comprise Human immunode?ciency virus 
(HIV-1 and HIV-2), Simian immunode?ciency virus (SIV), 
Feline immunode?ciency virus (FIV), Visna/maedi virus 
(VMV), Equine infectious anemia virus (EIAV), Caprine 
arthritis-encephalitis virus (CAEV). Spumavirinae or 
“Foamy viruses” like Human (HSRV), Simian (SSRV), 
Feline (FSRV), Bovine (BSRV), Murine (MSRV), endog 
enous retroviruses (ERV), papilloma virus, respiratory syn 
cytial virus, poliomyelitis virus, pox virus, measles virus, 
arbor virus, Coxsackie virus, herpes virus, hantavirus, hepa 
titis virus, Baculovirus, mumps virus, circovirus, vichaivi 
rus, arenavirus, or rotavirus. Abacteria may be a member of 
the genus Neisseria, Aerobacter, Pseudomonas, Porphy 
romonas, Salmonella, Escherichia, Pasteurella, Shigella, 
Bacillus, Helibacter, Corynebacterium, Clostridium, Myco 
bacterium, Yersinia, Staphylococcus; Bordetelia, Brucelia, 
Vibrio, Streptococcus, Plasmodium, Schisostoma, Candida. 
Any microbial infections, Which are present and/or trans 
mitted as Zoonoses, CycloZoonoses, MetaZoonoses, Sapro 
Zoonoses, AnthropoZoonoses, ZooanthropoZoonoses and 
Amphixenoses, are encompassed by the present invention. 
The invention in addition to Whole pathogens also encom 
passes a single antigen or a plurality of antigens from such 
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pathogens, e.g., HIV antigens: gp160, gag, pol, Nef, Tat, and 
Rev; the malaria antigens: CS protein and SporoZoite sur 
face protein 2; the Hepatitis B surface antigens: Pre-Sl, 
Pre-S2, HBc Ag, and HBe Ag; the in?uenZa antigens: HA, 
NP and NA; Hepatitis A surface antigens; the Herpes virus 
antigens: EBV gp340, EBV gp85, HSV gB, HSV gD, HSV 
gH, HSV early protein product, cytomegalovirus gB, 
cytomegalovirus gH, and IE protein gp72; the respiratory 
syncytial virus antigens: F protein, G protein, and N protein 
or fragments thereof. 

[0023] It is also an object of the present invention to 
provide various processes of making the composition. A 
preferred process of producing a pharmaceutical composi 
tion useful against pathogen infection comprises reducing 
step, i.e., drying pathogen-infected tissue and denaturing the 
resulting dried tissue substantially in the form as it is. The 
denatured composition can be processed further, if desired. 
The denaturation step can be conducted by exposing the 
composition to heat, detergent, acid, or base. Other exem 
plary steps in making for example an anti-virus composition 
include but are not limited to culturing cells from a cell line 
on a cell culture medium, inoculating the cells With the virus 
in the presence of a viral multiplication medium, propagat 
ing and multiplying the virus, harvesting cells and the viral 
multiplication medium, optionally subjecting the composi 
tion to the puri?cation preparation like Washing, ion-ex 
change chromatography, adsorption chromatography and/or 
gel permeation, denaturing the composition by physical 
and/or chemical means, and formulating and incorporating 
the obtained composition in a pharmaceutical form. 

[0024] In accordance With the object of the invention a 
process is contemplated Which comprises rapid freeZing 
and/or drying of aqueous products, pharmaceutical products, 
biologicals, blood products, tissues and the like. The drying 
step may include freeZe-drying, spray-drying, ?ash-drying, 
heat-drying, or vacuum-drying. 

[0025] It is a further object of the invention to provide 
uniform freeZing and freeZe-drying of all containers or vials 
in a batch to minimiZe product variation from vial to vial. 

[0026] Where the composition is provided as a poWder, its 
dosage may varied according to the route of administration, 
the age, body Weight and condition of the patient, and the 
type of the disease. Generally, the preferred daily dose of the 
composition itself ranges from about 0.00001 to 150g per 
subject. Most preferably, a daily dose of 0.02 to 5 g is given 
in 1 to 3 divided doses. Instead of daily doses the compo 
sition can be given in less frequent regimen, e.g., once every 
3 days, once Weekly, once monthly, once every 3 months, or 
once every 6 months as needed. Doses given once a year or 
less frequently as required by exigencies of the therapy or 
patient’s condition are also contemplated as equally suitable. 

[0027] For the above indications the dosage may also vary 
depending on the mode of administration or on the type of 
therapy desired. Generally, hoWever, dosage levels betWeen 
0.0001 and 100 mg/kg body Weight daily are administered 
to patients to obtain effective clinical bene?t. Usually, dos 
age forms suitable for oral, nasal, pulmonar or transdermal 
administration comprise from about 0.0001 mg to about 100 
mg, preferably from about 0.001 mg to about 50 mg of the 
composition admixed When necessary With a pharmaceuti 
cally acceptable carrier or diluent. When administered trans 
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dermally the composition can be delivered under conditions 
of both constant current (iontophoresis) and constant voltage 
(electroporation). 
[0028] Optionally, the pharmaceutical composition of the 
invention may further comprise one or more compounds 
exhibiting a different mechanism of activity, e.g., an antibi 
otic or antiviral or any other pharmacologically active 
material as deemed necessary by the practitioner. 

[0029] For example, the composition can be used in com 
bination With any of current or future AIDS drugs. Examples 
of such drugs include those belonging to reverse tran 
scriptase, integrase, protease, fusion, adhesion, chemokine 
and other inhibitors like herbal drugs, interleukins like 
interferon or IL-2 and including but not limited to ZIAGEN 
Abacavir; PREVEON Adefovir; AGENERASE 
Amprenavir; RETROVIR Zidovudine; VIDEX Didanosine; 
HIVID Zalcitabine; ZERIT Stavudine; SUSTIVA EfavirenZ; 
EPIVIR Lamivudine; INVIRASE Saquinavir; FOR 
TOVASE CRIXIVAN Indinavir; NORVIR Ritonavir; 
RESCRIPTOR Delavirdine; VIRACEPT Nel?navir; and 
VIRAMUNE Nevirapine as representative AIDS drugs. 

[0030] The compositions of the invention can be admin 
istered to humans and valuable animals or plants to prevent 
infection and generally for restoring health. 

[0031] These and other objects, advantages and purposes 
of the invention Will be appreciated from the folloWing 
description and accompanying draWings illustrating pre 
ferred embodiments of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0032] FIG. 1 illustrates the prophylactic effect of the 
composition on Baculovirus infection in cultivated shrimp. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0033] Various microorganisms cause devastating diseases 
to the host. This invention contemplates a simple preventive 
and/or therapeutic measure against them. Those of particular 
concern are folloWing: Bacillus anthracis, Bordetella per 
tussis, Borrelia spp., Brucella spp., Campylobacter spp., 
Clostridium botulinum, Clostridium di?icile, Clostridium 
tetani, Corynebacterium diphtheriae, Erysipelothrix rhusio 
pathiae, Escherichia coli, Francisella tularensis, Haemo 
philus ducreyi, Helicobacter pylori, Leptospira spp., Myco 
bacterium tuberculosis. M. bovis, Mycobacterium leprae, 
Mycoplasma spp., Neisseria gonorrhoea, Neisseria menin 
gitia'is, Pasteurella spp., Pseudomonas mallei (Burkholderia 
mallei), Pseudomonas pseudomallei (Burkholderia 
pseudomallei), Rochalimaea, Salmonella typhi, Salmonella 
spp. other than S. typhi, Serratia marcescens, Shigella spp., 
Streptobacillus moniliformis, Streptococcus spp., T re 
ponema pallia'um, Vibrio cholerae, Yersinia pestis; Chlamy 
dias, Coxiellas and Rickettsias: Chlamydia psittaci, Chlamy 
dia trachomatis, Coxiella burnetii, Rickettsia mooseri, 
Rickettsia orientalis, Rickettsia prowazeki, Rickettsia rick 
ettsii; Viruses: Adenovirus, Korean haemorrhagic fever 
virus, Hantavirus, Argentine haemorrhagic fever virus, Junin 
virus, AujesZky disease virus, Pseudorabies virus, Herpes 
virus, Chikungunya virus, CoWpox virus, Coxsackieviruses, 
CreutZfelt-Jacob Disease agent (prion), Crimea Congo 
haemorrhagic fever virus, Cytomegalovirus, Dengue virus, 
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Eastern encephalitis virus, Ebolavirus, Ganj am virus, Han 
tavirus, Hepatitis A virus, Hepatitis B virus, Hepatitis C 
virus, Hepatitis G, Herpesvirus simiae (B virus), Human 
immunode?ciency virus, Junin virus, Kyansanur Forest dis 
ease virus, Lassa fever virus, Louping ill virus, Lymphocytic 
choriomeningitis virus, Marburg virus, Milkers nodule 
virus, NeWcastle disease virus, Omsk haemorrhagic fever 
virus, Orf virus, Parvovirus, Poliovirus, Pseudorabies, 
Rabies virus, Rift Valley fever virus, Russian Spring-Sum 
mer encephalitis virus, Sabia virus, St Louis encephalitis 
virus, Vaccinia virus, Venezuelan equine encephalitis, 
Vesicular stomatitis virus, Western equine encephalitis virus, 
YellloW fever virus; Fungi: Aspergilllus spp., Blastomyces 
dermatitia'is, Coccidioia'es immitis, Cryptococcus neofor 
mans, Microsporum and Trichophyton spp., Histoplasma 
capsulatum, Sporothrix schenkii; Endoparasites like Ancy 
lostama, Strongylus, Trichostrongylus, Haemonchus, Oster 
tagia, Ascaris, Toxascaris, Uncinaria, Trichuris, Diro?laria, 
Toxocara, Necator, Enterobius, Strongyloides and Wuchere 
ria; Acanthamoeba and other amoebae, Cryptosporidium, 
Fasciola, Hartmanella, Acanthamoeba, Giardia lamblia, 
Is0sp0ra belli, Leishmania, Naegleria, Plasmodium spp., 
Pneumocystis carinii, Schistosoma spp., Toxoplasma gondii, 
and Trypanosoma spp., among many others. 

[0034] To solve this important health issue, the present 
invention provides a composition containing pathogenic 
antigen denatured thermally and/or under acidic or alkaline 
conditions or other chemical means and derived from 
infected tissues or cells of animals of the same species as the 
animal intended to be treated. In another embodiment the 
species of animals as the source of tissue or cell are different. 

[0035] One can readily contemplate a variety of infections 
and clinical conditions that can be dealt With using the 
teachings of the present invention. These infections include, 
but are not limited to, Mediterranean fever, undulant fever, 
Malta fever, contagious abortion, epiZootic abortion, Bang’s 
disease, Salmonella food poisoning, enteric paratyphosis, 
Bacillary dysentery, Pseudotuberculosis, plague, pestilential 
fever, Tuberculosis, Vibrios, Circling disease, Weil’s dis 
ease, Hemorrhagic jaundice (Leptospira icterohaemor 
rhagiae), canicola fever (L. canicola), dairy Worker fever (L. 
hardjo), Relapsing fever, tick-borne relapsing fever, spiro 
chetal fever, vagabond fever, famine fever, Lyme arthritis, 
BannWorth’s syndrome, tick-borne meningopolyneuritis, 
erythema chronicum migrans, Vibriosis, Colibacteriosis, 
colitoxemia, White scours, gut edema of sWine, enteric 
paratyphosis, Staphylococcal alimentary toxicosis, staphy 
lococcal gastroenteritis, Canine Corona Virus (CCV) or 
canine parvovirus enteritis, feline infectious peritonitis 
virus, transmissible gastroenteritis (TGE) virus, Hagerman 
Redmouth Disease (ERMD), Infectious Hematopoietic 
necrosis (IHN), porcine Actinobacillus (Haemophilus) pleu 
ropneumonia, Hansen’s disease, Streptotrichosis, Mycotic 
Dermatitis of Sheep, Pseudoglanders, Whitmore’s disease, 
Francis’ disease, deer-?y fever, rabbit fever, O’Hara disease, 
Streptobacillary fever, Haverhill fever, epidemic arthritic 
erythema, sodoku, Shipping or transport fever, hemorrhagic 
septicemia, Ornithosis, Parrot Fever, Chlamydiosis, North 
American blastomycosis, Chicago disease, Gilchrist’s dis 
ease, Cat Scratch Fever, Benign Lymphoreticulosis, Benign 
nonbacterial Lymphadenitis, Bacillary Angiomatosis, Bacil 
lary Peliosis Hepatis, Query fever, Balkan in?uenza, Balkan 
grippe, abattoir fever, Tick-borne fever, pneumorickettsio 
sis, American Tick Typhus, Tick-borne Typhus Fever, 
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Vesicular Rickettsiosis, KeW Gardens Spotted Fever, Flea 
borne Typhus Fever, Endemic Typhus Fever, Urban Typhus, 
Ringworm, Dermatophytosis, Tinea, Trichophytosis, 
Microsporosis, Jock Itch, Athlete’s Foot, SporothriX 
schenckii, dimorphic fungus, Cryptococcosis and histoplas 
mosis, Benign Epidermal MonkeypoX, BEMP, Herpesvirus 
simiae, Simian B Disease, Type C lethargic encephalitis, 
YelloW fever, Black Vomit, hantavirus pulmonary syndrome, 
Korean Hemorrhagic Fever, Nephropathia Epidemica, Epi 
demic Hemorrhagic Fever, Hemorrhagic Nephrosonephritis, 
lymphocytic choriomeningitis, California encephalitis/La 
crosse encephalitis, African Hemorrhagic Fever, Green or 
Vervet Monkey Disease, Hydrophobia, Lyssa, Infectious 
hepatitis, Epidemic hepatitis, Epidemic jaundice, Rubeola, 
Morbilli, Swim and Equine In?uenza, FoWl Plague, NeW 
castle disease, Piroplasmosis, toXoplasmosis, African Sleep 
ing Sickness, Gambian Trypanosomiasis, Rhodesian Trypa 
nosomiasis, Chagas’s Disease, Chagas-MaZZa Disease, 
South American Trypanosomiasis, Entamoeba histolytica, 
Balantidial dysentery, cryptosporidiosis, giardiasis, Cutane 
014s leishmaniasis: Chiclero ulcer, espundia, pianbols, uta, 
and buba (in the Americas); oriental sore, Aleppo boil (in the 
Old World); Bagdad boil, Delhi boil, Bauru ulcer, Visceral 
leishmaniasis: kala-aZar, Microsporidiosis, Anisakiasis, Tri 
chinosis, Angiostrongylosis, eosinophilic meningitis or 
meningoencephalitis (A. cantonensis), abdominal angios 
trongylosis (A. costaricensis), Uncinariasis, Necatoriasis, 
HookWorm Disease, Capillariasis, Brugiasis, ToXocariasis, 
Oesophagostomiasis, Strongyloidiasis, Trichostrongylosis, 
Ascaridiasis, Diphyllobothriasis, Sparganosis, Hydatidosis, 
Hydatid Disease, Echinococcus granulosis, Cystic hydatid 
disease, TapeWorm Infection, Schistosoma and the like. 
Malignant diseases caused by infectious pathogens are con 
templated as Well. The examples of such diseases include for 
eXample Burkitt lymphoma caused by EBV, Rous sarcoma 
caused by Rous retrovirus, Kaposi’ sarcoma caused by 
herpes virus type 8, adult T-cell leukemia caused by HTLV-I 
retrovirus, or hairy cell leukemia caused by HTLV-II, and 
many other tumors and leukemias caused by infectious 
agents and viruses. 

[0036] In addition diseases Which are not caused by a 
knoWn pathogen, especially malignant or immunological 
diseases are contemplated as suitable for treating or pre 
venting by the composition of the invention. Nonlimiting 
eXamples of these diseases comprise leukemias like acute 
leukemia, acute lymphocytic leukemia, acute myelocytic 
leukemias like myeloblastic, promyelocytic, myelomono 
cytic, monocytic, erythroleukemia, chronic leukemia like 
chronic myelocytic or granulocytic leukemia, chronic lym 
phocytic leukemia, polycythemia vera, SeZary cell leuke 
mia, lymphoma, Hodgkin’s disease, non-Hodgkin’s disease, 
multiple myeloma, Waldenstrom’s macroglobulinemia, 
heavy chain disease, solid tumors like sarcomas and carci 
nomas, ?brosarcoma, myXosarcoma, liposarcoma, chondro 
sarcoma, osteogenic sarcoma, chordoma, angiosarcoma, 
endotheliosarcoma, lymphangiosarcoma, Kaposi’s sarcoma, 
lymphangioendotheliosarcoma, synovioma, mesothelioma, 
EWing’s tumor, leiomyosarcoma, rhabdomyosarcoma, colon 
carcinoma, pancreatic cancer, breast cancer, ovarian cancer, 
prostate cancer, squamous cell carcinoma, basal cell carci 
noma, adenocarcinoma, sWeat gland carcinoma, sebaceous 
gland carcinoma, papillary carcinoma, papillary adenocar 
cinomas, cystadenocarcinoma, medullary carcinoma, bron 
chogenic carcinoma, renal cell carcinoma, hepatoma, bile 
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duct carcinoma, choriocarcinoma, seminoma, embryonal 
carcinoma, Wilms’ tumor, cervical cancer, uterine cancer, 
testicular tumor, lung carcinoma, small cell lung carcinoma, 
bladder carcinoma, epithelial carcinoma, glioma, astrocy 
toma, medulloblastoma, craniopharyngioma, ependymoma, 
pinealoma, hemangioblastoma, acoustic neuroma, oligoden 
droglioma, meningioma, melanoma, neuroblastoma, retino 
blastoma, mycosis fungoides, pagetoid reticulosis among 
many others. 

[0037] Instant composition is equally suitable as an immu 
nomodulator for treating immune disorders like in?amma 
tory and autoimmune diseases. As used herein, the terms 
“immunomodulator” and “immunomodulating” encompass 
the activity of enhancing or restoring the subject’s immune 
system, as evidenced by measurable clinical parameters 
and/or the patient’s improved ability to combat infection or 
disease, and the ability to heal tissue. Hence, immunomodu 
lation encompasses improvement of the immune system due 
to an immunode?cient state (for eXample, caused by 
removal of the thymus), and/or an immunodepressed state 
(for eXample, caused by eXposure to radiation). Further 
more, the present invention provides for modulation of the 
immune system by loWering blood parameters and other 
indicia of the immune state if these indicia are abnormally 
elevated or suppressed. The present invention encompasses 
the therapeutic method of treating the immunode?cient, 
immunodepressed or Wrongly activated immune state per se, 
thus providing prophylaxis against infection and disease, as 
Well as a treatment of infection, disease or Wound indirectly 
by enhancing the immune system. It is therefore an object of 
the present invention to provide pharmaceutical composi 
tions Which have broad immunomodulating activity, as Well 
as activity for other uses such as treatment of infections, 
disease and Wounds (bums, frost bites, and the like), 
enhancement of metabolic processes, and many other uses. 

[0038] In?ammation plays a critical role in elimination of 
foreign substances. Generally, recognition components of 
the host’s immune system bind to epitopes of the foreign 
matter, activating an ampli?cation system that includes the 
complement cascade, cytokines, the coagulation cascade, 
lipid mediators and amines produced by mast cells. These 
activated systems and components alter blood ?oW, increase 
vascular permeability, augment adherence of circulating 
leukocytes to vascular endothelium, promote migration of 
leukocytes into tissues, and stimulate leukocytes to destroy 
the foreign substance. By providing orally foreign sub 
stances incorporated in the present composition an in?am 
matory reaction is substantially subsided. The suitable 
in?ammatory condition favorably treatable by present com 
position is an immunoin?ammatory condition like transplant 
rejection, sepsis, ARDS, asthma, trauma, oXidative stress, 
nitric oXide-related in?ammatory reaction, cell death or 
apoptosis, AlZheimer’s disease, Parkinson’s disease, neuro 
degenerative disease, demyelinating disease, HIV dementia, 
tumor angiogenesis, irradiation damage, drug allergy, 
ischemia, reperfusion, periodontitis, gingivitis, rhinitis, 
allergic conjunctivitis, ecZema, anaphylaXis, restenosis, 
stroke, congestive heart failure, endometriosis, atheroscle 
rosis, endosclerosis, corneal ulceration, retinopathy, Wound 
healing, gout, acute phase response, meningitis, migraine, 
malignant ascites, malignant pleural effusion, scleroderma, 
cirrhosis, keloids, adhesions and hypertrophic scars, anky 
losing spondylitis, Burger’s disease, periarteritis nodosum, 
hemolytic anemia, aplastic anemia, pure red cell anemia, 
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idiopathic thrombocytopenia, urticaria, endometrial hyper 
plasia, benign prostatic hypertrophy, proliferative vitreal 
retirropathy, dysplasias, skin infection, pyoderma, furuncu 
litis, cellulitis, acne, infralymphatic infection, lymphangitis, 
gynecological infection, pelvic in?ammatory disease, cervi 
citis, vaginitis, tubo-ovarian abscess, adnexal abscess, acute 
respiratory disease, sinusitis, parsinusitus, periapical granu 
loma, bum, frost bite. 

[0039] The development of immunologic responsiveness 
to self is called autoimmunity. The development of autoim 
munity usually involves the breakdoWn or circumvention of 
self-tolerance and by orally administering to a host the 
self-antigens Will restore said self-tolerance. It has been 
surprisingly discovered that upon oral administration benign 
self-antigens involved in autoimmunity as opposed to orally 
administered malignant or pathogenic antigens Will trigger 
bene?cial immune tolerance reaction. Representative 
autoimmune diseases include allergy, alopecia areata, ulcer 
ative colitis, Mooren’s ulcer, psoriasis, systemic lupus 
erythematosus, rheumatoid arthritis, bursitis, rheumatoid 
vasculitis, joint rigidity, collagen disorders, periarteritis 
nodosum, Wegener’s granulomatosis, polyarteritis nodosa, 
chronic graft versus host disease, Waldenstrom’s macroglo 
bulinemia, hyperviscosity syndrome, monoclonal gamm 
opathy of undetermined origin, POEMS syndrome, 
myeloma, ?bromyalgia, macroglobulinemia, cold agglutinin 
disease, myasthenia gravis cryptogenic ?brosing alveolitis, 
reactive arthritis, Reiter’s arthritis, polymyositis, dermato 
myositis, localiZed scleroderma, cutaneous scleroderma, 
systemic scleroderma, Sjorgen’s syndrome, Raynaud’s phe 
nomenon, Behcet’s disease, KaWasaki’s disease, Hashimo 
to’s thyroiditis, Steven-Johnson syndrome, idiopathic burn 
ing mouth, aphthous ulceration, idiopathic sprue, 
hyperimmunoglobin E, sarcoidosis, antiglomerular renal 
membrane disease, primary biliary sclerosis, primary scle 
rosing cholangitis, ulcerative colitis, Crohn’s disease, juve 
nile onset diabetes, insulin dependent diabetes mellitis, 
juvenile dermatomyositis, autoimmune or chronic hepatitis, 
multiple sclerosis, idiopathic in?ammatory boWel disease, 
keratoconjunctivitis sicca, vernal keratoconjunctivarthritis, 
sympathetic ophthalmia, uveitis, uveoretinites, glomerulo 
nephritis, unities, atopic dermatitis, epidermolysis bullosa, 
ecZematous dermatitises, seborrhoeic dermatitis, lichen pla 
nus, pemphigus, bullous pemphigoid, cutaneous eosino 
philia, acne, Darier’s disease, icthyosis. 

[0040] The instant composition can be prepared by a 
variety of different methods, Which have commonly been 
utiliZed in food industry to prepare blood meals or dried 
foods in general. The various methods can comprise ?ash 
Dried (Ring Dried and Drum Dried), Spray Dried, FreeZe 
Dried, and Conventional Cooker Dried. The term “drying” 
is a collective term that can describe several different drying 
processes. 

[0041] Typically, a large portion of the moisture (Water) is 
mechanically removed. The subsequent semi-solid mass is 
then transferred to another compartment (?ash dryer) Where 
the more tightly bound Water is rapidly removed. One skilled 
in the art Would knoW hoW to properly adjust dryer to obtain 
high quality product. These processes are extensively used 
in the rendering industry. As With any ingredient, proper 
plant procedures and optimum temperature control Will 
positively in?uence the quality of the blood meal produced. 
Properly processed Ring Dried Blood Meal is the preferred 

May 15, 2003 

method of drying by many nutritionists due to its consistent 
quality. The Ring Dried process produces a product that is 
almost black in color and should be of a very ?ne particle 
siZe. Spray Drying is a process commonly used in the drying 
of Whey proteins and dried fats. Spray Dried Blood Meal 
produces a product that is readily soluble in Water. There 
fore, it can be used in products by patients Who may have 
dif?culty of sWalloWing solid formulations of the composi 
tion. Spray Drying is an acceptable processing method, but 
is less common and more expensive than Flash Dried Blood 
Meal. Conventional Cooker Dried Blood Meal is the oldest 
of the blood processing methods. This type of Blood Meal 
is processed in a batch type rendering cooker and there may 
be a great variation in the biological potency of the com 
position. 
[0042] An alternative preparation process requires an acid 
hydrolysis (e.g., HCl hydrolysis or carbon dioxide hydroly 
sis) to produce a liquid product. The product is then con 
densed under elevated temperatures and vacuum to remove 
excess moisture and increase solids’ concentration. The 
concentrated liquid is then dried. The resulting product is a 
?oWable dry poWder, Which has signi?cant levels of high 
quality soluble protein and fat. Residual lipids in such 
preparation can be stabiliZed With an antioxidant such as 
BHT, TBHQ, or Ethoxyquin to prevent the formation of 
peroxides. In general, antioxidant addition Will ensure 
adequate storage life. Amongst antioxidants used, BHA and 
TBHQ, at a concentration of about 30 ppm, are the most 
effective. Oxidation of treated meats during a 5-week stor 
age period at 4° C. is delayed as monitored by the TBA test. 
Other additives like butylated hydroxyanisole, BHA; tert 
butylhydroquinone, TBHQ; sodium tripolyphosphate, 
STPP; sodium pyrophosphate, SPP; sodium hexametaphos 
phate, SHMP; disodium salt of diethylenediaminetetraacetic 
acid, sodium EDTA; sodium ascorbate, SA; and sodium 
hypophosphite, SHP; 2-thiobarbituric acid (TBA), Ellagic 
Acid, Eugenol, Isoeugenol, Quercetin, Kaempferol, Rutin, 
Cinnamic Acid, Coumaric Acid, Ferulic Acid, Caffeic Acid, 
Vanillic Acid, Gallic Acid, Syringic Acid, Chlorogenic Acid, 
and 3,Sdimethoxy-4-hydroxycinnamic acid (DMHC) among 
others. 

[0043] By alternative feature of the novel composition of 
the invention, the composition can be in form of emulsion 
type product and made into a food like frankfurters, Wieners, 
or restructured meats or slices or chunks of meat and pieces 
as Well as large cuts, prepared seafoods or other hybrid 
products and the cooked cured meat or any of the variants. 
For example a process for producing a food product simu 
lating meat from an anticoagulant-treated, coagulable blood 
?uid can be carried out by controlled, chemically-stimulated 
coagulation of the blood ?uid under controlled temperature 
conditions. This can comprise coagulating an anticoagulant 
treated, coagulable blood ?uid, Whole animal blood, a 
plasma phase of animal blood, a mixture of a hemoglobin 
phase of animal blood and a plasma phase of animal blood, 
a mixture of Whole animal blood and a plasma phase of 
animal blood; a mixture of Whole animal blood and a 
hemoglobin phase of animal blood or a mixture of Whole 
animal blood, a plasma phase of animal blood and a hemo 
globin phase of animal blood, in the presence of an exuda 
tion-inhibiting agent and a coagulation stimulant, both 
present in effective amounts, While maintaining the blood 
?uid at a temperature Within about 10° C., either above or 
beloW the physiological temperature of the animal from 
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Which blood has been derived to chemically induce coagu 
lation, and then recovering the resultant coagulate. 

[0044] Where the vaccine is intended for animal or vet 
erinary use, the vaccine is conveniently administrable With 
the animal feed, such as grain or food pellets, bait, or in the 
animal drinking Water. The vaccine composition may also be 
incorporated into a food meal or may be topically applied, 
i.e., sprayed onto meal. 

[0045] The medical preparation forms can be solid or 
?uid. In addition, it is possible to administer the active agent 
With vehicles, diluents and additives Which are usual in 
biopharmaceutics, are pharmacologically harmless and are 
compatible With the active ingredient. Additives can include 
?llers, dispersants, binding agents, moisteners, stabiliZers, 
lubricants, emulsi?ers, sWeeteners, ?avors and similar. 
These additives can additionally include for example melan 
tine solutions, pectin solutions, lactose, sodium chloride, 
talcum, starch, boric acid, paraffin oil, paraf?n, stearic acid 
and its derivatives, cocoa butter, rubber, syrups, licorice 
extracts, yeast extracts, honey, glycerol, silicious earth, 
kaolin, magnesium oxide, beesWax and plant oils. StabiliZ 
ers, for example, can be added prior to lyophiliZation these 
include but not limited to hydrolyZed gelatin, sodium chlo 
ride, sodium bicarbonate, human serum albumin, cysteine, 
sodium glutamate, chelator, sugars like sorbitol, mannitol, 
dulcitol, sucrose, lactose, maltose or trehalose, and buffers 
like phosphate or citrate. The use of such media and agents 
for pharmaceutical active substances is Well knoWn in the art 
and is described by Way of example in Remington’s Phar 
maceutical Sciences, 18th Edition, Mack Publishing Com 
pany, Pennsylvania, USA. Except insofar as any conven 
tional media or agent is incompatible With the active 
ingredient, use thereof in the vaccine compositions is con 
templated. 

[0046] When the composition of the present invention can 
be used directly for purposes of clinical therapy and pro 
phylaxis it can have the form of an oral preparation or a 
parenteral preparation. The term “parenteral” includes sub 
cutaneous, intravenous, epidural, irrigation, intramuscular, 
release pumps, or infusion. Without limiting the composition 
can be also administered intra-articularly, intrasynovially, 
intrathecally, periostally, intratumorally, peritumorally, 
intralesionally, perilesionally, sublingually, buccally, trans 
dermally, topically or by inhalation. It also can be admin 
istered as a dressing for a Wound or lesion. HoWever, oral 
administration of the composition is especially preferred. 
For oral use, the composition of the present invention can be 
used alone or in combination With pharmaceutically accept 
able carriers to form pharmaceutical preparations such as 
capsules, pills, loZenges, tablets, dragees, sachets, tea bags, 
granules, poWders, coated tablets, sugar coated tablets, 
Wafers, sugar cubes, gels, hydrogels such as particles of a 
hydrophilic-hygroscopic polysaccharide, foams, supposito 
ries, inhalants, juices, shakes, cheWing gum, tooth paste, 
dentifrice, mouthWash, candies, and emulsions. 

[0047] Suitable pharmaceutical carriers include, for 
example, ?llers such as lactose, sucrose, mannitol, glucose, 
starch, sorbitol, glycine, calcium phosphate and microcrys 
talline cellulose; binders such as starch, casein, gelatin, 
acacia, glucose, sucrose, sorbitol, mannitol, tragacanth, 
hydroxypropylcellulose, hydroxypropoxymethylcellulose, 
carboxymethylcellulose, 2-methyl-5-vinylpyridine/methyl 
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methacrylate/ethylacrylate copolymer, polyvinylpyrrolidone 
and sodium alginate; alginate gel; lubricants such as stearic 
acid, hardened oil, magnesium stearate, calcium stearate, 
polyoxyethylene monostearate, talc, silicon oxide and poly 
ethylene glycol; disintegrators such as potato starch, and 
starch containing a surfactant or the like; facilitators like 
magnesium sulphate; and humectants such as sodium lauryl 
sulfate. 

[0048] Composition of the present invention can also be 
administered in the form of liposomes. As is knoWn in the 
art, liposomes or arti?cial lipid vesicles are generally 
derived from phospholipids or other lipid substances. Addi 
tionally they can contain muramyl peptide, a metaboliZable 
oil, and optionally an additional emulsifying agent. Lipo 
somes are formed by mono- or multi-lamellar hydrated 
liquid crystals that are dispersed in an aqueous medium. A 
typical process for making a liposome preparation com 
prised of liposomes that contain an encapsulated composi 
tion of the invention, comprises hydrating a lipid or lipo 
some formulation With a solution of a material to be 
encapsulated; providing a plurality of portions of a dry lipid 
or dry liposome formulation; hydrating each of said plurality 
of portions With a solution comprising said material to be 
encapsulated; and combining each of said plurality of por 
tions to form a single liposome preparation, thereby forming 
a liposome preparation comprising liposomes that contain 
said encapsulated material. Any non-toxic, physiologically 
acceptable and metaboliZable lipid capable of forming lipo 
somes can be used. The present compositions in liposome 
form can contain, in addition to a compound of the present 
invention, stabiliZers, preservatives, excipients, and the like. 
The preferred lipids are the phospholipids and the phos 
phatidyl cholines (lecithins), both natural and synthetic. 
Methods to form liposomes are Well knoWn in the art. For 
example, cochleates containing biologically relevant mol 
ecule component, a negatively charged lipid component, and 
a divalent cation component. The cochleate has an extended 
shelf life, even in a desiccated state. Advantageously, the 
cochleate can be ingested. 

[0049] Other encapsulating microspheres or vesicles are 
also knoWn. For example one embodiment is an autogenous 
vaccine composition comprising protein-lipid vesicles, said 
protein-lipid vesicles comprising a patient-speci?c antigen 
from a patient that is infected With human immunode? 
ciency virus; immunomodulator Which is at least one mem 
ber selected from the croup consisting of an envelope 
protein of an animal or human virus, a chemical immuno 
modulator, interferon alpha, interferon gamma, and inter 
leuken 12; and lipid that forms a protein-lipid vesicle; 
Wherein the patient-speci?c antigen is prepared by extrac 
tion from infected cells, tissue or organs With non-ionic 
detergent in physiologically balanced buffer. 

[0050] Another type comprises a biodegradable-biocom 
patible poly(DL-lactide-co-glycolides. The bulk matrix is 
produced by a solvent evaporation process and antigen is 
pre-encapsulated into a conformationally stabiliZing hydro 
philic matrix consisting of an appropriate mono, di- or 
tri-saccharide or other carbohydrate susbstance by lyo 
philiZation prior to its ?nal encapsulation into the micro 
sphere by a solvent extraction process employing acetoni 
trile as the polymer solvent, mineral oil as the emulsion’s 
external phase, and heptane as the extractant. 
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[0051] In yet another embodiment the polymer core matrix 
is formed from at least tWo highly Water soluble biodegrad 
able polymers, selected for example from starch, crosslinked 
starch, ?coll, polysucrose, polyvinyl alcohol, gelatine, 
hydroxymethyl cellulose, hydroxyethyl cellulose, hydrox 
ypropyl cellulose, hydroxypropyl-ethyl cellulose, hydrox 
ypropyl-methyl cellulose, sodium carboxymethyl cellulose, 
cellulose acetate, sodium alginate, polymaleic anhydride 
esters, polyortho esters, polyethyteneimine, polyethylene 
glycol, methoxypolyethylene glycol, ethoxypolyethylene 
glycol, polyethylene oxide, poly(1,3 bis(p-carboxyphenoxy) 
propane-co-sebacic anhydride, N,N-diethylaminoacetate, 
block copolymers of polyoxyethylene and polyoxypropy 
lene. The microspheres are additionally coated With a (D,L 
lactide-glycolide) copolymer. 
[0052] The blood poWder as one embodiment of the 
invention can be conventionally put into gelatin hard cap 
sules or formulated into tablets having the instant compo 
sition at about 05mg or higher; Magnesium stearate 5mg, 
optionally Corn starch at 20mg and Lactose 194.5mg. The 
tablet can contain other ingredients like vitamins, antioxi 
dants and alike. Although a preferred saccharide is lactose, 
other saccharides can be used, such as sucrose, mannitol, 
glucose, polyaspartic acid, inositol hexaphosphate (phytic 
acid), sialic acid, N-acetylneuraminic acid-lactose, inositol, 
fructose, maltose or galactose. In addition, combinations of 
saccharides can be used, for example, lactose and mannitol, 
or sucrose and mannitol. Other sugars like phosphorylated 
sugars are equally suitable. The concentration of the sac 
charide can range from about 1% to 80% by Weight. 

[0053] In the case of suppositories, either rectal or vaginal, 
cacao butter, Witepsol, Subanal, polyethylene glycol, 
polypropylene glycol, glycerogelatin, gelatin capsules and 
the like can be used as bases. Other additives include 
Well-knoWn safe antiseptics such as methyl p-hydroxyben 
Zoate, paraben forms, boric acid, propyl p-hydroxybenZoate, 
butyl p-hydroxybenZoate and butyl hydroxyanisol; and safe 
colorants. The composition can also be administered as 
enema or clysters or prepared in a such Way that it Will be 
orally administered as a pharmaceutical preparation With 
colon selective delivery. 

[0054] In preparing an injection (solution, emulsion or 
suspension), it is generally steriliZed and is preferably made 
isotonic to the blood. In preparing the solution, emulsion or 
suspension, there can be used all diluents commonly used in 
the art, such as Water, ethyl alcohol, propylene glycol, 
ethoxylated isostearyl alcohol, polyoxyisostearyl alcohol 
and polyoxyethylene sorbitan-fatty acid esters. In this case, 
the injection may contain sodium chloride, glucose or glyc 
erine in an amount suf?cient to make the injection isotonic, 
and may further contain a solubiliZing agent, a buffer 
solution, a soothing agent, etc. all ordinarily used. The 
injection may furthermore contain, as necessary, a coloring 
agent, a preservative, a perfume, a ?avoring agent, a sWeet 
ening agent and other drugs. 

[0055] Avariety of buffers may be used, depending on the 
pH range desired, preferably betWeen 7.0 and 7.8. Suitable 
buffers include phosphate buffer and citrate buffer. 

[0056] The lyophiliZed or dehydrated composition of the 
subject invention can be reconstituted to an aqueous solution 
using a variety of substances, but are preferably reconsti 
tuted using Water. In certain instances, dilute salt solutions 
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Which bring the ?nal formulation to isotonicity can also be 
used. In other circumstances solutions can be a fruit juice or 
milk. In addition, it can be advantageous to use aqueous 
solutions containing components knoWn to enhance the 
activity of the reconstituted composition. Such components 
can include cytokines, such as IL-2, polycations, such as 
protamine sulfate, or other components, Which enhance the 
ef?ciency of the composition, e.g., vitamins and minerals. 
Other enhancing compounds can be sodium salicylate, 
sodium lauryl sulphate, disodium ethylenediaminetetraace 
tic acid (disodium EDTA), oleic acid, linoleic acid, 
monoolein, lecithin, lysolecithin, deoxycholate, sodium 
deoxycholate, chenodeoxycholate, taurodeoxycholate, gly 
cochenodeoxycholate, polyoxyethylene X-lauryl ether 
Wherein X is from 9 to 20, sodium tauro-24, 25-dihydro 
fusidate, polyoxyethylene ether, polyoxyethylene sorbitan 
esters, p-t-octylphenoxypolyoxyethylene, N-lauryl-.beta.-D 
maltopyranoside, 1-dodecylaZacycloheptane-2-aZone and 
phospholipids, Wherein the amount of each of the enhancing 
compounds is present in a concentration of from 1 to 10 W/W 
% of the total formulation. Preferably each of the enhancing 
compounds is present in a concentration of from 0.0005 to 
3.5 W/W % 

[0057] LyophiliZed or dehydrated composition can be 
reconstituted With any convenient volume of Water or the 
reconstituting agents noted above that alloW substantial, and 
preferably total solubiliZation of the lyophiliZed or dehy 
drated sample. 

[0058] If the composition is an aqueous solution it can 
contain a neutral salt Which is used to adjust the ?nal 
formulation to an appropriate iso-osmotic salt concentration. 
Suitable neutral salts include sodium chloride, potassium 
chloride or magnesium chloride. Apreferred salt is sodium 
chloride. 

[0059] Since denatured antigen of this invention induces 
either highly effective oral immune tolerance or stimulation, 
the administration of the drugs and intake of the functional 
foods of the invention can inhibit or stimulate immune 
responses and thus useful for treating and preventing patho 
gen-caused infections. 

[0060] For a convenience’ sake, in the present speci?ca 
tions the Word “oral” includes intranasal, sublingual, bron 
chial, pulmonary, enteral, parenteral, mucocutaneous, trans 
dermal, and transmucosal in addition to the original meaning 
of the Word “oral”. 

[0061] The oral drugs and functional foods of the present 
invention contain antigen or plurality of antigens denatured 
thermally or chemically With the agents speci?cally and/or 
inherently associated With a pathogen. 

[0062] In the present invention, the antigen can be further 
puri?ed and isolated by conventional methods from raW 
materials. For example, antigen is prepared by partial diges 
tion of tissues containing antigen With such proteases as 
pepsin and pronase, and then puri?cation by the differential 
salting-out method (dialysis). Antigen that is commercially 
available is also useful. Origins of antigen or tissue con 
taining the antigen are not necessarily restricted. Examples 
of the origins are as folloWs; mammals as humans, primates, 
cattle, pigs, goats, sheep, horses, rabbits, mice, and rats, 
birds as chicken, turkeys, and ostriches, reptiles as turtles 
and snakes, and Water-living animals like ?sh, e.g., tuna, 
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bonito, salmon, shark, trout, and ray, shell ?sh and mollusks; 
Whales and dolphins; insects like shrimp, bees, silk Worms, 
ticks, mosquitoes, and crickets. For example speci?c avian 
pathogens are derived from poultry pathogens selected from 
the group consisting of NeWcastle disease virus (NDV), 
Infectious bronchitis virus (IBV), Infectious bursal disease 
virus (IBDV), Turkey rhinotracheitis virus (TRTV), Infec 
tious laryngotracheitis virus (ILTV), Egg drop syndrome 
(EDS) virus, avian encephalomyelitis virus, reticuloendot 
heleisis virus, avian pox viruses, avian adenoviruses, infec 
tious coryZa, foWl typhoid, foWl cholera, Mycoplasma gal 
lisepticum. E. coli and Salmonella. 

[0063] Plant infecting pathogens are contemplated as Well. 
Exemplary plant viruses are potexviruses (e.g., PVX), car 
laviruses (e.g., PVM), tobraviruses (e. g., TRV, PEBV, PRV), 
tobamoviruses (e.g., TMV, ToMV, PPMV), luteoviruses 
(e.g., PLRV), potyviruses (e.g., TEV, PPV, PVY), tombus 
viruses (e.g., CyRSV), nepoviruses (e.g., GFLV), bromovi 
ruses (e.g., BMV), and topamoviruses. These viruses along 
With infected tissues are made into fertiliZers and are then 
fed to plants in such manner that alloWs their absorption into 
target plant. The compound may also be used against nema 
todes occurring in the soil or parasitic to plants. 

[0064] The antigen can be synthesiZed chemically based 
on the information about the amino acid or nucleic acid 
sequences of the antigen of the above-described animal 
species or by recombinant DNA technology. 

[0065] For example, an AIDS vaccine can be made com 
prising a vector Which Would contain a gag gene, env gene 
or pol gene of HIV retrovirus under the control of a 
promoter. The steps in making vector can comprise a step in 
Which a gene fusion is introduced into a host cell, said gene 
fusion comprising a hybrid DNA molecule Which is pro 
duced by inserting or fusing the DNA encoding an immu 
nogen into DNA encoding said support and Which is fused 
With a promoter. DNA vector can be derived from a plasmid, 
a bacteriophage, a virus and/or a cosmid. Viral genes can be 
assembled together or placed into a vector individually. An 
exemplary vector can be a live pseudorabies virus, herpes 
virus, or adenovirus Which is able to propagate in a non 
complementing cell culture and Which produces non-infec 
tious progeny virions, Wherein the vector harbors a gene 
encoding an antigen of a virus not necessarily associated 
With antibody-dependent enhancement of viral infec 
tivity. Other non-infectious, retrovirus-like particles can 
comprise an assembly of an env gene product, a pol gene 
product and a gag gene product contain an antigenic marker 
Which is non-retroviral or non-HIV retroviral. In one 
embodiment, the marker comprises an amino acid sequence 
containing an epitope inserted into the gag gene product at 
an antigenically-active insertion site. In another embodi 
ment, the marker comprises an antigenic anchor sequence 
operatively connected to the env gene product replacing 
endogenous anchoring function. The non-infectious, retro 
virus-like particles have utility in in vivo administration 
including to humans and in diagnosis. The presence of the 
antigenic marker enables recognition that antiserum con 
taining anti-retroviral antibodies has been generated by 
exposure to the non-infectious retrovirus-like particles by 
testing for antibodies speci?c to the antigenic marker. 

[0066] The vector can carry a codon-optimiZed retroviral, 
e.g., gag gene, along With a heterologous promoter and 
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transcription terminator. A recombinant vector can also 
contain nucleic acid sequences of an autonomous parvovirus 
joined to at least one heterologous nucleic acid sequence. 
These autonomous parvovirus nucleic acid sequences can 
comprise functional left and right end inverted terminal 
repeats, so that heterolegous nucleic acid sequence is located 
betWeen and operably linked to parvovirus nucleic acid 
sequences comprising left and right inverted terminal 
repeats, and said vector is in a non-integrating form When 
transferred into a cell. 

[0067] In general, recombinant retroviruses carrying a 
vector construct capable of preventing, inhibiting, stabiliZ 
ing or reversing infectious, cancerous or auto-immune dis 
eases are desirable. More speci?cally, the recombinant ret 
roviruses of the present invention are useful for inducing a 
speci?c immune response to an antigen or a pathogenic 
antigen; essentially inhibiting a function of a pathogenic 
agent, such as a virus; and optionally inhibiting the inter 
action of an agent With a host cell receptor. 

[0068] This vaccine can comprise mixtures of at least 1 to 
about 1,000,000 different recombinant viruses each express 
ing a different HIV env other viral gene variant or a portion 
thereof. Such genes can contain both constant and variable 
regions. These genes and their sequences are readily avail 
able from commercial and public nucleic acid and amino 
acid sequence databases and depositories like GenBank or 
ATCC, the content of Which is incorporated herein by Way 
of reference. Even greater variation can be obtained by 
substitutions or insertions of at least one nucleotide or one 

or more amino acid residues, e.g., 1-25 amino acids. For 
example, the viral proteins are sequence variants of the GP 
120 protein of HIV Which differ from each other in terms of 
the amino acid sequence in the area of the V2-loop and/or 
the V3-loop, preferably both the V2- and V3-loop. 

[0069] Without limiting to above embodiment the oral 
composition of the invention contemplates a modi?ed form 
of gpl20/160 of HIV-1, said modi?ed form of gp120/160 
having a V3 loop disposed thereon, said V3 loop being 
immunodampened so as to substantially redirect an immune 
response aWay from the V3 loop on the modi?ed form of 
gp120/ 160 and toWard a different part of said modi?ed form 
of gp120/160. More generally the invention cotemplates a 
modi?ed form of a native antigen of a pathogen, the native 
antigen having disposed at a position thereon an immun 
odominant epitope comprising a plurality of amino acids, 
said modi?ed form of the native antigen having a modi?ed 
epitope at the position of the immunodominant epitope of 
the native antigen, said modi?ed epitope having been immu 
nodampened so as to substantially redirect an immune 
response aWay from the modi?ed epitope and toWard a 
different part of said modi?ed form of the native antigen. 

[0070] A genetically engineered cell line is contemplated 
comprising an nucleic acid sequence encoding an HIV env 
protein Which is then cultured to produce unclipped HIV env 
protein, Which is recovered from the cell culture and pre 
pared according to the process of the invention. Alterna 
tively, oligomeric and glycosylated ectodomains of the sur 
face protein gp160 of HIV as Well as the native protein 
domains themselves are obtained, especially native 
ectodomains of the env glycoprotein of HIV Whose mono 
mers exhibit an electrophoretic mobility of approximately 
140 kD. A nucleotide sequence coding for a recognition 
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sequence for protein-splitting enzymes is inserted at a suit 
able site into the gene coding for the precursor protein of the 
protein domain to be obtained. After expression of the gene 
mutant in eukaryotic cells a digestion With a suitable enZyme 
is carried out and the protein domain to be obtained is 
subsequently puri?ed. 
[0071] The composition can also comprise the unproc 
essed polyprotein initially translated from the genome of a 
virus and Which Will contain epitopic con?gurations that are 
not retained in the processed proteins. The composition can 
also contain cryptic epitopes that are not usually “seen” by 
immune cells in their natural presentation process. The 
present composition also contemplates a recombinant pro 
tein encoding at least tWo antigenic epitopes joined by 
?exible hinge domains. In this Way the invention is useful as 
a single vaccine composition effective against diverse infec 
tious agents since the subject proteins can have antigenic 
epitopes from different infectious agents. Without limitation 
the composition can contain mimotopes, e.g., a peptide for 
therapeutic or prophylactic treatment of HIV infection com 
prising an amino acid sequence or nucleic acid sequence 
mimicking an antigen conformational epitope of HIV. 

[0072] As another example a vaccine can comprise a 
complex of HIV gp120 envelope protein covalently bonded 
to CD4 or to succinyl concanvalin A or other lectin or 
hapten. In yet another embodiment the vaccine preparation 
of the present invention does not contain envelope proteins 
but contains essentially all other HIV proteins. Such a 
preparation is either recombinant or prepared by routine 
standard means by cleaving off envelope proteins and puri 
fying env stripped virions. Thus a non-infectious immuno 
therapeutic containing retroviral particles devoid of outer 
envelope proteins or containing selected antigens isolated 
from a retrovirus is provided. Once this preparation is 
obtained one can easily make vaccine preparation according 
to the preferred scope of the invention. Such a preparation 
is equally suitable to produce antibodies for passive immu 
notherapy, alone or in conjunction With active immuno 
therapy, in individuals infected With a retrovirus, including 
HIV 

[0073] Within the spirit of the invention one can construct 
a peptide capable of eliciting in a mammal, a neutraliZing 
immune response against a pathogen comprising the steps 
of: generating a neutraliZing antibody speci?c for an epitope 
of an antigen of said pathogen, Wherein said antigen is a 
protein or polypeptide; generating an anti-idiotypic antibody 
speci?c for said neutraliZing antibody; comparing amino 
acid sequences of said anti-idiotypic antibody and said 
epitope; identifying an amino acid sequence having at least 
6 amino acids of a complementarity determining region of 
said anti-idiotypic antibody that corresponds to an amino 
acid sequence of said epitope; synthesiZing a peptide Which 
contains said amino acid sequence of said anti-idiotypic 
antibody that corresponds to an amino acid sequence of said 
epitope; and administering such a peptide orally. One of 
speci?c examples of a peptide eliciting a cytotoxic T lym 
phocyte response and a high titer neutraliZing antibody 
response is for example a peptide having the folloWing 
amino acid sequence KQIINMWQEVGKAMYAPPISG 
QIRRIHIGPGRAFYTTKN Which is formulated and admin 
istered orally according to the spirit of this invention. 

[0074] While advantages of above preparation are readily 
appreciated one can nevertheless obtain an equally suitable 
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composition containing crude gp120 sequentially using ion 
exchange chromatography, hydrophobic-interaction chro 
matography, and siZe exclusion ?ltration, collecting at each 
step a fraction that exhibits speci?c binding af?nity for CD4 
peptide. The process can be carried out in the absence of any 
af?nity puri?cation steps or any steps (such as reverse-phase 
HPLC) that use contact protein With organic solvents. The 
product obtained by this method is a puri?ed, full-length, 
recombinant or native HIV gp120 glycoprotein having pro 
tein/protein interaction properties substantially identical to 
original gp120 as presented on an HIV virion, including 
binding af?nity for CD4 and binding affinity for at least one 
antibody capable of neutraliZing HIV infectivity. 

[0075] Without limiting to examples cited supra, synthetic 
peptides are provided Which are advantageous vaccines 
against HIV. Such peptides comprise an amino acid 
sequence of a T-cell epitope of the gag protein of HIV, 
speci?cally p24 linked directly to an amino acid sequence of 
a B-cell epitope of the V3 loop protein of an HIV isolate and 
containing the sequence GPGR, and/or the gp4l containing 
the sequence ELKDWA. Multimeric forms of the tandem 
synthetic peptides are equally suitable. Another such peptide 
can for example have a sequence NH2-lysine-arginine 
tryptophan-isoleucine-isoleucine-leucine-glycine-leucine 
asparagine-lysine-soleucine-valine-arginine-methionine-ty 
rosine-cysteine-COOH, Which is derived from the gag p24 
protein of HIV (i.e. one of the internal core proteins) 
betWeen residues 263 and 277. Other virus-derived peptides 
Which interact speci?cally With HLA molecules are equally 
suitable. 

[0076] Promoter can be CMV promoter, SV40 promoter, 
a PGK promoter, vaccinia virus late or early promoter, or TK 
promoter. The vaccine can further comprise a gene or a gene 
fragment encoding an unrelated peptide, a polypeptide or a 
protein belonging to HIV or other virus. A protein can 
comprise Nef and/or Tat of HIV and an immunostimulatory 
CpG oligonucleotide. Without limitation an anti HIV vac 
cine can comprise the entire or part of the Tat HIV 1 protein. 
The invention can also comprise polyepitopic proteinic 
fragments of the HIV Nef protein, a method for the produc 
tion and use thereof. 

[0077] The vector can also contain polyadenylation sig 
nals such as a SV40 polyadenylation signal, a TK polyade 
nylation signals or an HBV polyadenylation signal. A com 
position can also contain a post-transcriptional RNA 
nucleocytoplasmic transport element (NCTE), designated 
derived from a intracisternal A particle The IAP is 
inserted in a murine osteocalcinrelated gene (ORG) betWeen 
its promoter and ORG’s coding region. Attenuated HIV 
hybrid virus useful as a vaccine can equally contain a 
post-transcriptional regulatory element that can function as 
an RNA nucleo-cytoplasmic transport element. Additionally 
vector may carry a gene or fragment coding for an interleu 
kin, TNF, GM/CSF, a nonretroviral viral antigen, e.g. gH, 
gD, gB or gL or a homologue thereof, pertussis toxin, and/or 
a cancer antigen. Such a viral vector may comprise a 
recombinant chimeric nucleic acid Which is derived from a 
nucleic acid encoding a fusion partner selected from the 
group consisting of IL-1, IL-2, IL-4, IL-6, MART-1, gp 10, 
tyrosinase, bcl-1, bcl-2, c-myc, int-2, hst-1, ras, p53, pros 
tate-speci?c membrane antigen, papilloma virus protein L1, 
protein kinase C or G proteins. 
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[0078] A fusion polypeptide can also comprise a chemok 
ine and either a tumor or viral antigen Which is administered 
as either a protein or nucleic acid vaccine to elicit an 
immune response effective in treating cancer or effective in 
treating or preventing HIV infection. Also contemplated is a 
viral regulation protein or a viral regulation protein along 
With alpha interferon or the alpha interferon fragment Which 
is carboxymethylated. 

[0079] A live recombinant vaccine for HIV can be con 
structed using an attenuated strain of Salmonella engineered 
to surface express speci?c HIV proteins. TWo recombinant 
plasmids, containing the Lpp-OmpA genes required for 
surface exposure, are folloWed by the genes for the HIV 
proteins, reverse transcriptase or transactivating protein 
(Tat). These plasmids are electroporated into an attenuated 
strain of Salmonella and antigen expression is veri?ed. Such 
vaccine is then given orally. 

[0080] In another embodiment a polynucleotide compris 
ing portions of the genomes of caprine arthritis-encephalitis 
virus and HIV produces a chimeric retrovirus, Which is then 
delivered in a pharmaceutically acceptable carrier. 

[0081] Other recombinant chimeric viruses are equally 
suitable including human rhinovirus 14 into Which chimeric 
regions derived from in?uenza HA, poliovirus or HIV are 
incorporated. Chimeric human rhinoviruses are particularly 
advantageous as they are only mildly pathogenic, have 
numerous potential serotypes and can elicit signi?cant 
mucosal and serum immunological response. 

[0082] In yet another embodiment a nucleotide sequence 
encoding the HIV regulatory protein NEF, REV or TAT or 
an immunologically active fragment thereof is inserted into 
a vector comprising papilloma virus nucleotide sequences 
necessary and suf?cient for long-term persistence. The 
resulting vectors are self-replicating and have a high copy 
number. 

[0083] More simple form of vaccine is also feasible hav 
ing for example essentially pure form of a hydrophilic 
peptide consisting essentially of an amino acid sequence of 
about 9 to 35 units in length and corresponding to at least 
one antigenic determinant of the envelope glycoprotein of 
HIV recogniZed by immunocompetent cells, e.g., B lym 
phocytes, said peptide, When optionally covalently linked to 
a carrier molecule is administered orally after prepared by 
the process of the invention. 

[0084] In case of speci?cally anti-tumor type vaccine the 
composition of the invention in addition to denatured tumor 
cells and lysates thereof can also be enriched With recom 
binant or naturally derived tumor antigens like MAGE-l, 
MAGE-3, MEL-1 and peptide fragments thereof; human 
chorionic gonadotropin and peptide fragments thereof; car 
cinoembryonic antigen and peptide fragments thereof, alpha 
fetoprotein and peptide fragments thereof; pancreatic 
oncofetal antigen and peptide fragments thereof; MUC-1 
and peptide fragments thereof, CA 125, CA 15-3, CA 19-9, 
CA 549, CA 195 and peptide fragments thereof; prostate 
speci?c antigens and peptide fragments thereof; prostate 
speci?c membrane antigen and peptide fragments thereof; 
squamous cell carcinoma antigen and peptide fragments 
thereof; ovarian cancer antigen and peptide fragments 
thereof; pancreas cancer associated antigen and peptide 
fragments thereof; Her1/neu and peptide fragments thereof; 

May 15, 2003 

gp-100 and peptide fragments thereof; mutant K-ras proteins 
and peptide fragments thereof; mutant p53 and peptide 
fragments thereof; truncated epidermal groWth factor recep 
tor, chimeric protein p210BCR-ABL and mixtures thereof. 

[0085] Thermally denatured antigen of the invention is 
prepared by heating antigen under neutral, acidic or alkaline 
conditions. As shoWn later in examples, such a denaturation 
treatment results in partial or complete inactivation of patho 
gen’s infectious capacity. The denatured antigen thus 
obtained can contain partially disinfected pathogen. HoW 
ever, such a pathogen is essentially non-viable, i.e., inca 
pable of replicating itself more than once. For example, a 
replication-defective HIV particle can be pseudotyped With 
vesicular stomatitis virus G protein (VSV-G). The pol gene 
of the HIV genome in the particle is modifed to inactivate 
the pol reverse transcriptase and protease activity. This 
pseudotyped HIV particle can infect many cell types, includ 
ing human and simian cells, and only undergoes one round 
of replication. 

[0086] For disintegrating for example antigens such as 
nucleic acids in a biologically active proteinaceous material 
that preserves its biological integrity one can admix a 
photodynamic or photoactivatable substance, e.g., phenothi 
aZine or methoxypsoralen, and expose to activating light like 
laser beam light or ultraviolet light or halogen light so that 
the nucleic acid content is reduced. 

[0087] Reduction or process of “reducing” as de?ned 
hereinafter comprises a process including rendering, cook 
ing, drying, dehydrating, digesting, evaporating, pulveriZ 
ing, sonicating, protein concentrating, breaking into small 
pieces, reducing to poWder or granules, blasting, enZyme 
digestion, dialysis, ultra?ltration, separating by gel migra 
tion, and ion exchange chromatography. 

[0088] While the denaturation of the antigen can some 
times result from reducing process for the purposes of this 
disclosure the process of denaturing includes heating, treat 
ing With a detergent, oxidiZing, aldehyde treatment, subject 
ing to extreme pH conditions like acid or alkaline treatment, 
the preferred means are hoWever the thermal denaturation. 

[0089] Although the conditions for the thermal denatur 
ation may vary depending on the heating temperature and 
period, heating for longer than 10 min at a temperature 
higher than 60° C. is usually adopted. Furthermore, heating 
for longer than 15 min at a temperature higher than 65° C. 
is preferable, and an autoclave is even more preferable, e.g., 
heating for about 20 minutes or more at 110° C. or higher. 

[0090] Thermal denaturation can be accompanied by acid 
and base treatments. To provide acidic conditions, organic or 
inorganic acid solutions are useful; e.g., citric, acetic, car 
bonic acid, or hydrochloric acids. The pH range is preferably 
beloW 5.5 and more preferably betWeen 1.0 and 4.5. To 
provide alkaline conditions, organic or inorganic alkali 
solutions are useful; e.g., sodium hydroxide, potassium 
hydroxide, and triethanolamine. The pH range is preferably 
above 8.5 and more preferably betWeen 9.5 and 12.0. 

[0091] The typical thermal denaturation conditions can be 
also accompanied by pH conditions betWeen 2.0 and 4.5 or 
betWeen 10.0 and 12.0, at a temperature betWeen 100 and 
120° C., for a period betWeen 10 and 15 minutes. In another 
embodiment, the thermal-denaturation conditions are heat 
ing antigen in an inorganic or organic acid solution for 
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longer than 15 min or preferably for longer than 20 min at 
above 65° C. or more preferably at about 100° C., or heating 
in an autoclave for longer than 30 min or preferably for 2 to 
10 h at about 110° C., or for longer than 15 min or preferably 
for 20 min or longer at about 120° C. 

[0092] Products containing thermally denatured antigen 
(e.g., soup) can also be prepared by hot-Water extraction of 
raW materials containing antigen, e.g., cartilage of joints of 
sick animals. 

[0093] The present inventor considers that the denatur 
ation treatments by heat or With the agents reduces the 
molecular Weight of antigen and destroys its steric molecular 
structure, and that denatured antigen having the destructed 
helical structure is safer causing less side effects than does 
native antigen. According to another embodiment the three 
dimensional structure of the antigen is essentially intact. 

[0094] It is not important that denaturation step folloWs 
immediately the reduction step. For example, reduced anti 
gen and tissue can be formulated in the ?nal product, e.g., 
functional food-like meat products and ?sh products, dairy 
products like milk or cheese, beverages like juice, milk, and 
tea, and liquid or solid drugs and only then pasteuriZed or 
denatured. 

[0095] Liquid compositions can contain conventional 
additives such as suspending agents, for example sorbitol 
syrup, methyl cellulose, glucose/sugar syrup, gelatin, 
hydroxymethylcellulose, carboxymethylcellulose, alu 
minium stearate gel or hydrogenated edible fats; emulsifying 
agents, for example lecithin, sorbitan monooleate or acacia; 
non-aqueous vehicles, Which can include edible oils, for 
example vegetable oils such as arachis oil, almond oil, 
fractionated coconut oil, ?sh-liver oils, oily esters such as 
polysorbate 80, propylene glycol, or ethyl alcohol; and 
preservatives, for example methyl or propyl p-hydroxyben 
Zoates or sorbic acid. Liquid compositions may conveniently 
be encapsulated in, for example, gelatin to give a product in 
dosage unit form. 

[0096] The reduced and denatured antigen can be eaten as 
foods or as a food additive With or Without enrichment With 
various nutrients or dispersion in beverages to treat and 
prevent pathogen infection. After adding the appropriate 
carriers and additives according to the conventional prac 
tices, the functional foods may be formed in shapes and 
forms suitable for eating (e.g., granule, grain, tablet, capsule, 
and paste), added to various solid foods, e.g., such meat 
products as hams and sausages, ?sh products, candies, 
chocolate, candy bars, cheWing gums, ?our, ?akes, bread, 
milk poWder, breast-milk formulas, and butter, and various 
liquid or semi-solid foods (potable Water, jam, juice, milk, 
Wine, beer, purees, infant foods, ice-cream, and soft drinks). 
For example, denatured composition and natural juice can 
be blend at desired ratio, e.g., 0.5 mg to 200 ml, steriliZed 
conventionally and packaged aseptically to obtain a juice 
product. 
[0097] The dosage of denatured antigen formulated in 
various functional foods may properly be adjusted depend 
ing on the age, body Weight, severity, degrees of the disease 
of the patient, and shape of the food. The dose of the antigen 
may range betWeen 0.0005 microgram/kg and 15 g/kg of 
body Weight/day. Intake of more or less than those dosages, 
hoWever, is harmless, since denatured antigen has no harm 
ful effect on living bodies, even if a large amount is taken. 
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[0098] The active component of denatured antigen can be 
blended With solid or liquid pharmaceutical carriers pre 
pared in various pharmaceutical forms and administered. 
Dosage forms can include pharmaceutically acceptable car 
riers and adjuvants Which are knoWn to those of skill in the 
art. 

[0099] An exemplary adjuvant composition of an oil-in 
Water submicron emulsion may consist essentially of about 
0.5 to 50% of a ?rst component of an oil, about 0.1 to 10% 
of a second component of an emulsi?er, Wherein the emul 
si?er is a phospholipid compound or a mixture of phospho 
lipids selected from the group consisting of phosphatidyl 
choline, phosphatidylethanolamine, phosphatidylserine, 
phosphatidylinositol, phosphatidylglycerol, phosphatidic 
acid, sphingomyelin and cardiolipin, about 0.05 to 5% of a 
non-ionic surfactant, about 0.00001, to 10% of an immuno 
gen of the invention, and an aqueous continuous phase. This 
submicron emulsion can have a mean droplet siZe in the 
range of betWeen about 0.03 and 0.5 micrometer. 

[0100] Another exemplary adjuvant can contain one or 
more adjuvants/vehicles like polyoxyethylene sorbitan 
monoesters, polyoxyethylene castor oil, caprylic/capric acid 
glycerides and gangliosides in an amount of about 0.01 to 
45% (v/v) calculated on the total volume of the preparation. 

[0101] Other typical carriers and adjuvants include, for 
example, ion exchangers, alumina, aluminum stearate, leci 
thin, serum proteins, such as human serum albumin, chito 
san, buffer substances such as phosphates, glycine, sorbic 
acid, potassium sorbate, partial glyceride mixtures of satu 
rated vegetable fatty acids, one or more saponin-lipophile 
conjugates, desacylsaponin, triterpene saponins, saponarin, 
sarmentocymarin, sapogenins, sarmentogenin, sarsasapoge 
nin, sarverogenin, N-palmitoyl-S-2,3(bispalmitoyloxy)-pro 
pyl-cysteinyl-seryl-serine, an unsaturated turpin hydrocar 
bon, like squalene or squalane, a polyoxypropylene 
polyoxyethylene block copolymer, anionic lipids like salts 
of lauric and oleic acids, lauric and oleic acids, acid esters 
of lauryl and cetyl alcohol, and sulfonates, lectins, estro 
genic compounds, a peptide to Which has been attached a 
hydrophobic tail, said peptide being adsorbed to viral par 
ticles comprising intact virus surface antigen attached via 
said hydrophobic tail, a synthetic peptide carrier Which may 
constitute a T cell epitope, e.g., one derived from the Which 
corresponds to positions 437-453 of E. coli hsp65 (GroEL), 
or an analog thereof, cyclic peptides containing as consti 
tuting strand(s) one or tWo amino acid sequences selected 
from among amino acid sequences Glu-Ala-Asp-Asp-Arg 
and/or Ser-Gln-Lys-Glu-Gly, peptide having the amino acid 
sequence X-Ser-Ser-Ser-Gly-Arg-Met-Ile-Met-Glu-Lys 
Gly-Glu-Ile-Lys-Asn-Cys-Ser-Phe-Asn-Ile-Ser-Thr-Ser-Y 
Wherein X is either a hydrogen atom of the amino terminal 
NH2 group of said peptide or an additional amino acid 
selected to facilitate coupling of said peptide to a carrier and 
Y is selected from the group consisting of an amino group, 
hydroxy group, cysteine residue, cysteine residue folloWed 
by an amino group and cysteine residue folloWed by a 
hydroxy group, hemagglutinin protein, BCG, diphtheria, 
tetanus, Whole cell pertussis, polio, hepatitis B, hemophilus 
in?uenZa, measles, mumps and rubella immunogens, or any 
other viral, fungal, bacterial, protoZoan or parasite protein/ 
immunogen that in combination can elicit desired immune 
response, hydroxylated loWer alkyls, dimethyl sulfoxide, 
urea, Water, salts or electrolytes such as protamine sulfate, 
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disodium hydrogen phosphate, potassium hydrogen phos 
phate, sodium chloride, Zinc salts, colloidal silica, magne 
sium trisilicate, polyvinyl pyrrolidone, cellulose-based sub 
stances and polyethylene glycol. Adjuvants for topical or gel 
base forms of the compounds and compositions of this 
invention include, but are not limited to, sodium carboxym 
ethylcellulose, polyacrylates, Waxes, polyoxyethylene-poly 
oxypropylene-block polymers, polyethylene glycol, propy 
lene glycol and Wool fat. 

[0102] A pharmaceutically acceptable salt is a salt that 
retains the biological effectiveness and properties of the 
active ingredient of the composition and Which is not 
biologically or otherWise undesirable. The present compo 
sition can be provided in form of a salt. Salts can be derived 
from acids or bases. The acid addition salts can be derived 
from inorganic acids, such as hydrochloric acid, hydrobro 
mic acid, sulfuric acid (giving the sulfate and bisulfate salts), 
nitric acid, phosphoric acid and the like, and organic acids 
such as acetic acid, propionic acid, glycolic acid, pyruvic 
acid, oxalic acid, malic acid, malonic acid, succinic acid, 
maleic acid, fumaric acid, tartaric acid, citric acid, benZoic 
acid, cinnamic acid, mandelic acid, methanesulfonic acid, 
ethanesulfonic acid, salicylic acid, p-toluenesulfonic acid, 
and the like. The base addition salts can be derived from 
inorganic bases, and include sodium, potassium, lithium, 
ammonium, calcium, magnesium salts, and the like. Salts 
derived from organic bases include those formed from 
primary, secondary and tertiary amines, substituted amines 
including naturally-occurring substituted amines, and cyclic 
amines, including isopropylamine, trimethylamine, diethy 
lamine, triethylamine, tripropylamine, ethanolamine, 2-dim 
ethylaminoethanol, tromethamine, lysine, arginine, histi 
dine, caffeine, procaine, hydrabamine, choline, betaine, 
ethylenediamine, glucosamine, N-alkylglucamines, theo 
bromine, purines, piperaZine, piperidine, N-ethylpiperidine, 
and the like. Preferred organic bases are isopropylamine, 
diethylamine, ethanolamine, piperidine, tromethamine, and 
choline. 

[0103] Compositions for topical administration include 
ointments, creams, gels, lotions, shampoos, paints, poWders 
(including spray poWders), pessaries, tampons, sprays, dips, 
aerosols, pour-ons and drops. Topical administration 
includes administration to the skin or mucosa, including 
surfaces of the lung and eye. Compositions for topical 
administration, including those for inhalation, may be pre 
pared as a dry poWder Which may be pressuriZed or non 
pressuriZed. In non-pressuriZed poWder compositions, the 
active ingredient in ?nely divided form may be used in 
admixture With a larger-siZed pharmaceutically-acceptable 
inert carrier comprising particles having a siZe, for example, 
of up to 100 micrometers in diameter. Suitable inert carriers 
include sugars such as lactose. Desirably, at least 95% by 
Weight of the particles of the active ingredient have an 
effective particle siZe in the range of 0.001 to 10 microme 
ters. The active ingredient can, for example, be formulated 
in a hydrophilic or hydrophobic base as appropriate. 

[0104] The aerosol type agent can be prepared generally 
by providing a steriliZed solution or suspension containing 
the effective ingredient and then adding a propellant thereto. 
In preparing the solution or suspension, there can be used all 
diluents commonly used in the art, such as those mentioned 
With respect to the injection. As to the propellant, there can 
be used all propellants commonly used in the art, such as 
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lique?ed gas propellants for example, chloro?uorocarbons 
(e.g., F1on 12 or F1on 123), compressed gas propellants 
(e.g., nitrogen gas and carbon dioxide) and the like. The 
aerosol type agent may further contain a solubiliZing agent, 
a buffer solution, etc., Which are used commonly and, if 
necessary, the aerosol type agent may contain a coloring 
agent, a preservative, a perfume, a ?avoring agent, a sWeet 
ening agent, etc. 

[0105] Examples of oral pharmaceutical forms are, e.g., 
solid drugs as tablet, granule, poWder, and capsule, such 
liquid ones as solution, suspension, and emulsion, and 
lyophiliZed one, inhalants, skin patches, bolus pumps, con 
trolled release devices, suppositories, and trans-intestinal 
liquid. These drugs can be prepared by conventional phar 
maceutical practices. Examples of the above-described phar 
maceutical carriers are glucose, lactose, sucrose, starch, 
mannitol, dextrin, fatty-acid glyceride, polyethylene glycol, 
hydroxyethyl starch, ethylene glycol, polyoxyethylene sor 
bitan fatty-acid ester, amino acids, albumin, Water, and 
physiological saline. Furthermore, such conventional addi 
tives as stabiliZer, smoother, humectant, emulsi?er, and 
caking agent can be added. Tablets and capsules according 
to the invention can, if desired, contain conventional ingre 
dients such as binding agents, for example syrup, acacia, 
gelatin, sorbitol, tragacanth or polyvinyl-pyrollidone; ?llers, 
for example lactose, sugar, maiZe-starch, calcium phosphate, 
sorbitol or glycine; lubricants, for example magnesium 
stearate, talc, polyethylene glycol or silica; disintegrants, for 
example potato starch; or acceptable Wetting agents such as 
sodium lauryl sulphate. Tablets can be coated according to 
methods Well knoWn in the art. 

[0106] In shaping the external preparation like tablets and 
pills, there can be used various materials knoWn in the art. 
As the base, for example, there can be used at least one base 
selected from various oily bases or various Water-soluble 
bases. Speci?c examples of the base are oils and fats such as 
peanut oil, sesame oil, soybean oil, safflower oil, avocado 
oil, sun?oWer oil, corn oil, rape seed oil, castor oil, camellia 
oil, coconut oil, olive oil, poppy seed oil, cacao oil, beef 
talloW, lard, and the like; modi?ed oils and fats obtained by 
subjecting the above-mentioned oils and fats to chemical 
treatments (e.g. hydrogenation); mineral oils such as petro 
latum, paraf?n, silicone oil, squalane and the like; higher 
fatty acid esters, higher aliphatic alcohols and Waxes such as 
isopropyl myristate, N-butyl myristate, isopropyl linoleate, 
propyl ricinoleate, isopropyl ricinoleate, isobutyl ricino 
leate, heptyl ricinoleate, diethyl sebacate, diisopropyl adi 
pate, cetyl alcohol, stearyl alcohol, bleached bees Wax, 
spermaceti, Japan Wax, hydrous lanolin, camauba Wax, 
shellac Wax and the like; higher fatty acids such as stearic 
acid, oleic acid, palmitic acid and the like; mixtures of 
mono-, di- and tri-glycerides of saturated or unsaturated 
fatty acids of 12-18 carbon atoms; polyhydric alcohols such 
as ethylene glycol, polyethylene glycol, propylene glycol, 
polypropylene glycol, glycerin, batyl alcohol, pentaerythri 
tol, sorbitol, mannitol and the like; gummy substances such 
as acacia, gum benZoin, guaiacum, tragacanth gum and the 
like; natural Water-soluble polymers such as gelatin, starch, 
casein, dextrin, pectin, sodium pectate, sodium alginate, 
methyl cellulose, ethyl cellulose, carboxymethyl cellulose, 
hydroxyethyl cellulose, hydroxypropyl cellulose, nitrocel 
lulose, crystalline cellulose and the like; synthetic Water 
soluble polymers such as polyvinyl alcohol, polyvinyl 
methyl ether, polyvinylpyrrolidone, sodium polyacrylate, 
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carboxyvinyl polymer, polyethyleneimine and the like; non 
ionic, anionic or cationic or amphoteric surfactants; ethanol; 
isopropanol; and Water. In the present invention, these bases 
can be used singly or in admixture of tWo or more. 

[0107] Generally, according to the invention any infected 
tissue as a starting material is adequate and suitable. The 
preferred embodiment of the invention is blood. Blood is 
collected, preferably from donors already infected With the 
pathogen. According to this embodiment, the blood can be 
held With anticoagulants such as sodium citrate or EDTA to 
prevent clotting. Prevention of clotting is not essential to the 
invention. Typically, the Whole blood is separated, prefer 
ably by centrifugation, although any other separation 
method may be used, into tWo parts, the cellular solid 
material (red cells, White cells, platelets, and other circulat 
ing cells or precursors thereof) and liquid form like plasma 
or serum. As used herein the term “plasma” shall include the 
serum and plasma portion of blood as Well as any of the 
protein and components Which may be further puri?ed 
therefrom. Plasma and/or the puri?ed components of 
plasma, may then be further concentrated (by membrane 
?ltration). The blood is next dried to form a beige/broWn 
poWdery substance. When this poWder is Washed and dried 
again it results in White crystalline poWder. The resulting 
poWdery substance can have a particle siZe of about 0.5 to 
about 30 microns or higher. Optionally, the poWder can be 
further compacted or compressed (around 1200 to 1400 psi) 
to form granules and screened or otherWise separated by siZe 
to increase homogeneity. The resulting granulated particle 
siZe is at least about 50 microns. Preferably the siZe is 
greater than about 100 microns in diameter. The resulting 
granular substance can then be combined With other ingre 
dients for any desired therapeutic regimen or may be 
blended With an ingredient and the blend granulated. The 
granulated blended composition preferably comprises from 
greater than 0 to about 50% by Weight of the base product. 

[0108] The composition of the invention can be admixed 
With a natural polymer like starch, dextran, dextrin, and 
maltodextrin or a hydrolysate of a natural polymer, or a 
mixture thereof. Natural polymer can be a cross-linked 
polysaccharide, a cross-linked oligosaccharide, a derivative 
or hydrolysate of a cross-linked polysaccharidec or a cross 
linked oligosaccharide, and a mixture thereof. The core 
containing the composition can be uncoated, or is partially 
or completely coated With no more than one layer, the layer 
comprising a lipid compound covalently bonded to the core, 
or an amphiphilic compound. 

[0109] In addition to granulation, many methods, such as 
pelleting, Wet or dry agglomeration, prilling, and ?uid-bed 
drying, can be used to modify as desired the particle siZe and 
density of dried blood or plasma and/or its component 
proteins and are included Within the scope of the invention. 

[0110] According to another embodiment of the present 
invention, the blood composition is obtained from animal 
sources, granulated and fed With other feed ingredients to 
domestic animals, Which need intervention against pathogen 
infection. Any animal in Which it is desirable to prevent or 
treat infection, can be fed the composition according to the 
invention. These animals include but are not limited to cats, 
dogs, coWs, sheep, pigs, chicken, turkeys, ducks, horses, 
donkeys, camels, goats or aquaculture. Wild animals in need 
of treatment or prevention are also contemplated as targets 
of intervention. 
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[0111] The composition is obtained by collecting blood 
from pathogen-infected animals. Infection can be natural or 
deliberate to create starting material for the composition. 
Naturally infected blood, Which is traditionally discarded, 
can be used for preparation of the compositions and imple 
mentation of methods of the invention. 

[0112] In further aspects, methods are provided for admin 
istering any of the above-described composition, for a 
prophylactic or therapeutic effect. For example, Within one 
aspect, the present invention provides methods of stimulat 
ing or inhibiting an immune response to an antigen or 
modi?ed form thereof being capable of modulating an 
immune response Within an animal. 

[0113] In another embodiment, the cells of a healthy 
animal are removed, infected ex vivo by a pathogen, made 
into a composition and returned to the animal via mucosal 
surface, e.g., orally. In yet another embodiment, tissues and 
pathogen from a sick animal are processed according to this 
instant process and fed back to the same animal. 

[0114] The speci?c therapeutically effective doses for any 
particular patient Will depend upon a variety of factors 
including the disorder being treated and the severity of the 
disorder; activity of the speci?c compound employed; the 
speci?c composition employed; the age, body Weight, gen 
eral health, sex and diet of the patient; the time of admin 
istration, route of administration, and rate of excretion of the 
speci?c compound employed; the duration of the treatment; 
drugs used in combination or coincidental With the speci?c 
compound employed; and like factors Well knoWn in the 
medical arts. For example, it is Well Within the skill of the 
art to start doses of the compound at levels loWer than 
required to achieve the desired therapeutic effect and to 
gradually increase the dosage until the desired effect is 
achieved. This is a routine clinical procedure that does not 
require the undue experimentation. Generally, the total daily 
dose of the compounds of this invention administered to a 
human or loWer animal may range from about 0.001 to about 
100 mg/kg of patients body mass/day. For purposes of oral 
administration, more preferable doses may be in the range of 
from about 0.005 to about 30 mg/kg/day. If desired, the 
effective daily dose may be divided into multiple doses for 
purposes of administration; consequently, single dose com 
positions may contain such amounts or submultiples thereof 
to make up the daily dose. If necessary, the composition can 
be given in less frequent regimen, e.g., once every 3 days, 
once Weekly, once monthly, once every 3 months, or once 
every 6 months as needed. Doses given once a year or less 
frequently as required by exigencies of the therapy or 
patient’s condition are also contemplated as equally suitable. 
In general, the therapy can be administered as often as 
necessary and for the duration of time deemed necessary. An 
effective amount means that amount necessary to delay the 
onset of, inhibit the progression of, halt altogether the onset 
or progression of or diagnose the particular condition being 
treated. In general, an effective amount for treating for 
example cancer Will be that amount required to inhibit 
mammalian cancer cell proliferation in-situ either directly or 
indirectly via recruitment of immune cells. When adminis 
tered to a subject, effective amounts Will depend, of course, 
on the particular condition being treated; the severity of the 
condition; individual patient parameters including age, 
physical condition, siZe and Weight; concurrent treatment; 
frequency of treatment; and the mode of administration. 
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These factors are Well known to those of ordinary skill in the 
art and can be addressed With no more than routine experi 
mentation. It is preferred generally that an optimal dose be 
used, that is, the safest and the most potent dose according 
to sound medical judgment. 

[0115] Dosage may be adjusted appropriately to achieve 
desired drug levels, locally or systemically. Generally, daily 
oral doses of active compounds Will be from about 0.0001 
mg/kg per day to 1000 mg/kg per day. Preferably the 
systemic levels of the composition are Within the same range 
as shoWn effective in an in vitro and animal models. It is 
expected that injectable doses in the range of about 1 to 1000 
mg/m2 per day Will be effective and the optimal dosage is 
determined by a routine pharmacokinetic, dosage-scaling 
experimentation Well Within the skill of the practitioner. In 
the event that the response in a subject is insufficient at such 
doses, even higher doses (or effective higher doses by a 
different, more localiZed delivery route) can be employed to 
the extent that patient tolerance permits. Continuous dosing 
over, for example 24 hours or multiple doses per day are 
contemplated to achieve appropriate systemic levels of 
compounds. 
[0116] The preventive and therapeutic methods described 
herein can be used alone or in conjunction With additional 
therapy knoWn to those skilled in the art for the treatment of 
a given disease or condition. The pharmaceutical composi 
tion of the present invention can also comprise other active 
agents or drugs. In yet another embodiment, the composition 
can be administered in combination With other drugs or 
pharmaceutically active ingredients including but not lim 
ited to vitamins, anthracycline, i.e., doxorubicin, 4‘-epi 
doxorubicin, 4- or 4‘-deoxydoxorubicin, etoposide, 
epothilone A-C, N-bis(2-chloroethyl)-4-hydroxyaniline, 
4-hydroxycyclophosphamide, vindesine, vinblastine, vinc 
ristine, terfenadine, terbutaline, fenoterol, salbutamol, mus 
carine, oxyphenbutaZone, salicylic acid, p-aminosalicylic 
acid, S-?uorouracil, methotrexate, diclofenac, ?ufenamic 
acid, 4-methylaminophenaZone, theophylline, nifedipine, 
mitomycin C, mitoxantrone, camptothecin and camptoth 
ecin derivatives, N-[4-(9-acridinylamino)-3-methoxy-phe 
nyl]-methansulfonamide (“m-AMSA”), taxol or other tax 
anes, nocodaxol, colchicine, fexofenadine, 
cyclophosphamide, rachelmycin, cisplatin, melphalan, bleo 
mycin, nitrogen mustard gas, phosphoramide mustard gas, 
verrucarin A, neocarcinostatin, calicheamicin, dynemicin, 
esperamicin A, quercetin, genistein, erbstatin, tyrphostin, 
rohitukin derivative, retinoleic acid, butyric acid, phorbol 
ester, dimethyl sulfoxide, aclacinomycin, progesterone, 
buserelin, tamoxifen, mifepristone, onapristone, N-(4-ami 
nobutyl)-5-chloro-2-naphthalenesulfonamide, pyridinylox 
aZol-2-one, quinolyl- or isoquinolyloxaZol-2-one, stauro 
sporin, ethanolamine, verapamil, forskolin, 1,9 
dideoxyforskolin, quinine, quinidine, reserpine, 18-O-(3,5 
dimethoxy-4-hydroxybenZoyl)-reserpate, lonidamine, 
buthionine sulfoximine, diethyl dithiocarbamate, 
cyclosporin A, rapamycin, aZathioprine, chlorambucil, 
hydroxycrotonamide derivative 2, le?unomide, 15-deox 
yspergualine, FK 506, ibuprofen, indomethacin, aspirin, 
sulfasalaZine, penicillamine, chloroquine, dexamethasone, 
prednisolone, mefonamidic acid, acemannan, acetami 
nophen or paracetamol, 4-aminophenaZone, chloroquine, 
amodiaquin, hydroxychloroquine, primaquine, quinacrine 
muskosine, orciprenaline, isoprenaniline, thalidomide, lino 
mide, amiloride, p-nitrophenyl guanidine benZoate, 1,25 
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dihydroxy Vitamin D3, biologically active Vitamin D3 
derivatives, all trans-retinoic acid, retinoic acid derivatives, 
retinol, retinol derivatives, glucocorticoids, dehydroepi 
androsterone (DHEA), DHEA-derivatives like DHEA-sul 
fate (DHEA-S), 16-alpha-bromo-DHEA, 7-oxo-DHEA, 
16-alpha-Br-DHEA-S, 7-oxo-DHEA-S or their derivatives 
in Which one or more hydroxyl, amino or imino groups have 
been additionally substituted. Other drugs contemplated in 
this invention can be readily glanced from public databases 
like http://pharminfo.com/drugdb/db_mnu.html; WWW.rx 
list.com; http://WWW.medicineinfo.com; WWW.phrma.org; 
WWW.aphanet.org; WWW.pjbpubs.co.uk; WWW.drug 
base.co.Za; http://WWW.prescript.com; or http://WWW.mus 
clerelaxant-medications.com/indexl.htm incorporated 
herein by Way of reference. These active compounds belong 
to various classes of drugs like antitumor agents, standard 
cytostatics, antimetabolites, substances that intercalate 
DNA, inhibitors of topoisomerases, tubulin inhibitors, alky 
lating agents, compounds that inactivate ribosomes, tyrosine 
phosphokinase inhibitors, differentiation inducers, hor 
mones, hormone agonists or hormone antagonists, sub 
stances Which modify the pleiotropic resistance to cytostat 
ics, calmodulin inhibitors, protein kinase C inhibitors, G 
protein receptor antagonists, cell cycle-related molecule 
antagonists, P-glycoprotein inhibitors, modulators of mito 
chondrially bound hexokinase, inhibitors of gamma 
glutamylcysteine synthetase or of glutathione S-transferase, 
inhibitors of superoxide dismutase, inhibitors of the prolif 
eration-associated protein in the cell nucleus of dividing 
cells, substances Which exert immunosuppressant effects, 
standard immunosuppressants, macrolides, nonsteroidal 
antiin?ammatory substances, antirheumatic drugs, steroids, 
antiin?ammatory, analgesic or antipyretic substances, anti 
viral drugs, antibiotics, derivatives of an organic acid, nona 
cidic analgesics or antiin?ammatories, local anesthetics, 
medicinal herbs and plants, antiarrhythmics, Ca++ antago 
nists, antihistaminics, phosphodiesterase inhibitors, para 
sympathomimetics, sympathomimetics or substances having 
inhibitory action on human urokinases among many others. 

[0117] The folloWing examples serve to illustrate the 
invention and are not intended to limit the invention in any 
Way. Those skilled in the art Will recogniZe that there are 
several different parameters Which may be altered using 
routine experimentation and Which are intended to be Within 
the scope of this invention. 

EXAMPLES 

Example 1 

Carbon Dioxide Process 

[0118] Whole blood or blood serum or plasma or cell 
culture medium With pathogen-infected cells present in them 
are treated With carbon dioxide (CO2) in a pressuriZed vessel 
and heated. Other common gases like oZone, oxygen, nitric 
oxide (NO), liquid nitrogen, and mixtures thereof can be 
equally used. 

[0119] Under these conditions, CO2 reacts With the mois 
ture in the vessel to form a Weak acid. The combination of 
acid and heat causes the ingredients such as cells and 
proteins to form tWo fractions, one a solid and the other a 
liquid. The solid fraction is of interest for use in making 
instant composition. The liquid fraction is also useful since 
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it contains cell-free pathogen. To separate the fractions, tWo 
different methods are equally suitable: centrifugation and 
membrane separation. In centrifugation, the mixture of the 
fractions is placed in a container and spun at a high rate of 
speed so that the heavier solid fraction settled to the bottom 
of the container. The liquid fraction is decanted off and 
further processed. In membrane ?ltration, the mixture of the 
fractions is pumped past or poured over a porous membrane. 
The fractions are separated easily because the liquid fraction 
passes through the pores of the membrane leaving a con 
centrated solid on the surface of the ?lter. Both methods are 
equivalent in recovery of the proteins and solid matter. The 
solid matter can be further processed, e.g., autoclaved, made 
into a poWder, and compounded into granules or tablets. 
These steps can be in any order. 

[0120] The additional advantage of gas treatment is pro 
vided by explosion or bursting of the target antigen by gas 
bubbles into smaller fragments, effectively reducing the 
initial siZe. The reduced form is inherently the part of the 
body of antigen. According to one of embodiments the 
reduced antigen keeps its physical structure and shape such 
as their molecular and supramolecular curve and cleft close 
to the initial three-dimensional form as much as possible. 
According to another embodiment the reduced form is at 
variation With the initial structure. In yet another embodi 
ment the original monodisperse colloids and crystals of the 
composition are effectively converted into holloW shapes 
pretty much as in “lost-Wax” approach. These are encased in 
the pharmaceutical carrier and formulated as an oral pill. 
Upon digestion in the gut the carrier releases the original 
parts or fragments of an antigen and presents it to the 
immune system of a host When it is processed via usual 
cellular pathWays, e.g., antigen presentation via MHC Class 
1 or 2 by specialiZed mucosal (regular enterocyte, Peyer’s 
patch cell or M cell) and/or perimucosal dendritic cells 
residing in mesenteric lymph nodes or in Peyer’s patch and 
functioning as antigen presenting cells The vaccine 
protein or polypeptide Which is either natural or recombinant 
can thus comprise, for example, the alpha-3 domain of a 
MHC class I molecule, a membrane-anchoring structure and 
an antigenic polypeptide determinant. This antigenic 
polypeptide determinant can substitute either a portion of the 
alpha-1, alpha-2 or both the alpha-1 and alpha-2 domains of 
MHC class I molecule, Wherein said polypeptide vaccine is 
expressed in membrane-bound form on the surface of a cell 
and Wherein said antigenic polypeptide determinant is 
capable of interaction With T-lymphocyte receptor. 

[0121] Equipment used for this and other reduction and 
denaturation processes are commercially available. One 
skilled in the art can easily select appropriate ones among 
Rotary Drums, Sectional Coolers, (Drying and Cooling) 
Flash Dryers, FluidiZed Bed Plants, Turbo—Tray Dryers, 
SolidiZer, Disc Dryers, Spirocorn, Belt Dryers, Tray Dryers 
Simplicior and Favorit, Air Mix, Spray Mix, Mills and 
Classi?ers and order them from various manufacturers like 
Duske Engineering, Inc. FenWal, Baxter, among many oth 
ers. 

Example 2 

Freeze-drying Process 

[0122] The prior art method for freeZe-drying or lyo 
philiZation is Well established, for example, in Remington’s 
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Pharmaceutical Sciences, 18th Edition, Mack Publishing 
Company, Easton, Pa., USA, or in US. Pat. No. 4,001,944. 

[0123] This method uses a vacuum chamber and a con 
denser. The aqueous product contained in bottles or tissue 
blocks are froZen in an inert atmosphere at a temperature 
beloW its eutectic temperature; the samples are supported on 
a refrigerated shelf in the chamber. The chamber is evacu 
ated usually beloW 0.1 Torr (100 microns of mercury pres 
sure). The ice Which is produced is then sublimed from the 
product onto the condenser at a temperature beloW that of 
the product. Finally, heat is introduced to the product by 
Warming the shelf to provide energy for sublimation While 
keeping the product beloW its eutectic temperature. 

TABLE 1 

Typical amino acid pro?le of blood-derived composition (%) 

Crude protein 86 
Arginine 3. 6 
Histidine 5.2 
Isoleucine 0.9 
Lysine 7.5 
Methionine 1.0 
Threonine 3. 6 
Tryptophan 1.0 
Valine 7.5 

Example 3 

Spray Drying Process 

[0124] The process described beloW is for Whole blood but 
can be easily carried out With any blood cell fraction or cell 
culture instead. The process is preferably carried out in an 
assembly of apparatuses comprising a container With indi 
rect steam heating, a container With direct steam heating and 
a feeding screW, a centrifuge, a grinding equipment, an 
autoclave With a supply of steam, a second centrifuge, an 
evaporation equipment, a spray drier, a mixing vessel, and 
an optional second spray drier. These apparatuses can be 
interconnected so that the process is automated and involves 
limited operator involvement. For the sake of convenience, 
the quantities given beloW are based on the processing of 1 
liter or 1 kg of raW blood. One kg of Whole blood With a dry 
matter content of about 16% by Weight is fed into the ?rst 
container and heated to 30-40° C. by introduction of steam 
into the jacket of the container. After remaining in the 
container for one hour, the blood is fed to a second container, 
Where it is heated to 95-98° C. by bloWing in steam. After 
the blood has coagulated, it is fed to a centrifuge, Where it 
is separated into a Water phase and a solid phase. The 
maturation process preceding the coagulation takes place at 
a slightly raised temperature, and has the effect of minimiZ 
ing the loss of protein With the Water phase leaving the 
centrifuge, the protein content of this Water phase is pref 
erably less than about 1% by Weight. The major part of the 
salts in the Whole blood (including the anticoagulant citrate 
used during blood collecting) is contained in the Water 
phase, Which can be discarded. The solid phase leaving the 
centrifuge can be as loW as 0.15 kg dry matter and 0.225 kg 
Water. Thus, the dry matter content is approximately 40% by 
Weight. The solid phase can be diluted With Water to a dry 
material content of about 25% by Weight, and then is fed to 
the grinding equipment. The grinding serves to create the 
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greatest possible surface area for the subsequent hydrolysis 
process and prevents agglomeration of the coagulated blood 
particles. After grinding, the solid phase is transferred to the 
pressure container. The solid phase is heated in the container 
by directly bloWing in pressuriZed steam, and it is hydro 
lyZed at a pressure of approximately 600-800 kPa (6-8 bar) 
and a temperature of 120-170° C. for about 10-60 minutes. 
During hydrolysis, some of the amino acid links in the 
protein are broken, Which results in short-chain, Water 
soluble peptides. After the hydrolysis process, the hydro 
lyZed blood mass is fed to the centrifuge or to an ultra?l 
tration equipment, in Which the mass is separated into a 
liquid phase containing soluble peptides, and a solid phase 
containing non-hydrolyZed protein. The solid phase, Which 
contains about 40% by Weight of dry matter, is diluted to a 
solid content of about 25% by Weight in the mixing vessel, 
and is then spray-dried in the spray drier at appropriate 
temperature. In a spray drying machine it is preferable that 
inlet temperature is approximately 375 to 400° F. and an 
outlet temperature from the drier of 180-200° F. This yields 
a blood poWder as a ?nal product. The liquid phase, Which 
contains less than 16% by Weight of dry matter, is evapo 
rated in the evaporation equipment to a dry matter content of 
35-40% by Weight. The concentrate is then fed to the spray 
drier and spray-dried to a ?ne poWder. The mixture of tWo 
blood poWders obtained by the spray-drying process is light 
broWn and slightly bitter tasting. It contains about 90% of 
raW or total protein by Weight; fat or lipids at about 0.3%; 
ashes about 5%; iron about 360 mg/kg and Water about 5%. 
Spray-dried plasma poWder is obtained by a similar process. 
The obtained poWder is able to pass through a 12 mesh 
screen and is collected on a 30 mesh screen. In addition, 
spray dried animal plasma is commercially available from 
several sources including American Meat Protein Corpora 
tion product sold under the mark of AP920 and can be added 
to instant poWder as a “bulking” additive, especially in case 
of a composition made out of cell cultures. 

[0125] An optional granulation of poWder is equally suit 
able and desirable. Granulation has long been used to 
improve ?oWability of ?ne hygroscopic poWders and ease of 
handling. It is also expected that granulation Would bene? 
cially affect the clinical ef?cacy, beyond simply What is 
observed for similar amounts of poWder. While granulation 
step is Well knoWn to those of skill in the art a typical 
compaction/granulation system for use in the present inven 
tion consists of folloWing. Normally, the poWder leaves the 
poWder feed and advances through a screW Wherein the 
poWder is pre-compressed and acerated. The pre-com 
pressed poWder then enters a compaction chamber contain 
ing compaction rolls. Therein, a hydraulic actuator regulates 
the amount of pressure exerted on the rolls. From the 
compacting chamber, the compressed material enters a 
grinding mill and thereafter passes through a screen Wherein 
the granules are screened to the desired siZe. The granular 
product of appropriate particle siZe is then gathered. The 
“overs” are recycled With the “?nes” from the process 
through the recycle system or may be recycled through the 
grinding mill Wherein the granulation process is repeated. 
The granular product is then stored in moisture-resistant 
containers. Without being limited to particular doses and 
ranges the representative chemical and other properties of 
the composition include about 60-90% protein, about 5-9% 
moisture, about 5-20% ash, about 1-5% fat, iron, calcium, 
chloride, phosphorous, potassium, and other ingredients 
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inherently present in original raW material. A typical amino 
acid assay of the poWder by acid hydrolysis and subsequent 
column chromatography results in the folloWing amino acid 
concentrations (grams per 100 grams of poWder): 

TABLE 2 

The composition of three representative batches (%) 

Batch #1 

Crude protein 50 
Cystine 0.3 
Methionine 0.9 
Aspartic acid 11.2 
Threonine 3.9 
Serine 5.1 
Glutamic acid 10.6 
Proline 4.1 
Glycine 5.1 
Alanine 8.5 
Valine 9.1 
Isoleucine 1.0 
Leucine 12.1 
Phenylalanine 5.9 
Histidine 6.2 
Lysine 8.9 
Arginine 3.7 
Tryptophan 1.9 
Batch #2 

Crude protein 60 
Alanine 4.2 
Arginine 4.7 
Aspartic Acid 7.9 
Cystine 2.8 
Glutamic Acid 11.7 
Glycine 3.0 
Histidine 2.8 
Isoleucine 2.9 
Leucine 7.8 
Lysine 6.8 
Methionine 0.7 
Phenylalanine 4.6 
Proline 12.8 
Serine 4.7 
Threonine 4.8 
Tryptophan 1.4 
Tyrosine 3.6 
Valine 6.3 
Batch #3 

Crude Protein 78 
Isoleucine 2.3 
Lysine 7.4 
Methionine 2.4 
Threonine 4.2 
Tryptophan 1.2 

Example 4 

Preparation of White PoWder 

[0126] A number of additional steps can be carried out to 
further modify the composition as desired. For example, to 
obtain a product having higher Whiteness degree one can 
adopt the procedures Well knoWn in the art as disclosed in 
Japanese patent JP1988000041437 and/or US. Pat. No. 
4,262,022. Accordingly, Whole blood, blood before separa 
tion, erythrocyte, hemoglobin or a dried substance thereof is 
diluted With an alcohol or an aqueous solution of an alcohol 
(e.g., about 2.5 to 5 times dilution ratio of solid content at 
about 40% alcohol concentration), adjusted to pH around 1.5 
to 5.5, preferably 2 to 5, incorporated With 0.05 to 0.6 the 
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solid content Weight of a chlorite and heated at 40 to 65° C. 
to discolor hemoglobin or hemoglobin-containing blood. 
Another process for producing a decoloriZed edible material 
from blood is achieved by hemolyZing a red blood corpuscle 
containing blood fraction; then partially hydrolyZing the 
hemolyZed blood fraction enZymatically With the proteinase 
of Bacillus licheniformis to a degree of hydrolysis of at least 
10, forming a hydrolyZate constituted of a decoloriZed 
supernatant containing partially hydrolyZed protein dis 
solved therein and a sludge; and thereafter deactivating the 
proteinase and recovering the supernatant. 

[0127] While these steps are suitable one skilled in the art 
can simply proceed With a repeated Washing steps With 
simple solvent such as distilled Water until the baked broWn 
ish poWder becomes White in appearance. 

Example 5 

Composition Other Than PoWder 

[0128] This invention also provides a process for prepar 
ing non poWdered product comprising: reacting muscle cells 
or blood With a nitrosating agent and a reductant, at elevated 
temperatures, to provide a cooked cured-meat-like product; 
stabiliZing and/or encapsulating and/or protecting the 
cooked cured-meat, to provide a stabiliZed cooked cured 
meat; and drying the stabiliZed cooked cured-meat by spray 
drying, drum-drying or freeZe-drying techniques. This 
invention also provides the combination of an emulsion-type 
meat or ?sh product With a cooked cured-meat and a 

nitrosating agent, in stabiliZed, encapsulated or protected 
form. A composition containing Water is also contemplated 
having dispersed therein a nucleic acid or peptide or a 
plurality of active peptides or oligonucleotides each of 
Which consists essentially of 2 to about 500 residues having 
a sequence that corresponds to a portion of a conserved 
domain of an HIV protein or genome, said composition, 
When used to immuniZe an animal, having the capacity to 
induce cell-mediated immune activation as Well as inducing 
humoral immune reaction, i.e., antibodies, that immunoreact 
With said corresponding native HIV. 

Example 6 

Sodium Hydroxide and Acid Hydrolysis by pH 
Adjustment 

[0129] Bovine blood cells (10 g) are added to 90 mL of 8:1 
(v/v) distilled Water/sodium hydroxide containing reduc 
tant(s) into Which a nitrosating agent is introduced. Reduc 
ing agents (ascorbic acid, erythorbic acid, and/or ascorbyl 
palmitate) are added to the reaction mixture at a heme in 
RBC to reductant mole ratio of 1:5, 1:10, or 1:20. Sodium 
nitrite, the nitrosating agent employed, is added at a molar 
ratio of 1:10, heme to nitrite. The reaction mixture is heated 
at about 85° C. (loWer temperatures of 75° and 80° C. are 
also acceptable) for 15 min With intermittent stirring, cooled 
in an ice bath to room temperature, and centrifuged for 2 min 
at 3000 rpm. The supernatant is acidi?ed to pH 4 With 0.1M 
citric acid. Acidi?cation can also be performed before cool 
ing and centrifugation. Use of acetic (0.1 M), hydrochloric 
(0.1 M), phosphoric (0.2 M) or sulfuric (0.05 M) acids as 
acidifying agents is also suitable. During acidi?cation solu 
biliZed proteins are precipitated. After centrifugation for 2 
min at 3000 rpm (905x g), supernatant containing residual 
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nitrite from the process is discarded. Yield and purity of 
product obtained from heat-treated cell/nitrite solutions are 
determined after acidi?cation of cooled reaction mixture to 
pH 4 and extraction and recovery of the product from 
resulting precipitate using 4:1 (v/v) acetone:Water solution. 
Analysis of variance and Student tests are used to determine 
differences in mean yield and purity values based on data 
collected from three replications of each treatment. Signi? 
cance is determined at a 95% level of probability. 

Example 7 

EnZyme and Other Means of Reduction 

[0130] Another aspect of invention related to reduction of 
antigen applies to agents speci?cally recogniZing the amino 
acid sequences. 

[0131] To reduce antigen With the agents speci?cally 
recogniZing the amino acid sequences, a large number of 
site-speci?c agents and their recognition sites are knoWn and 
commercially available. Examples are as folloWs (the cleav 
age sites are indicated With “|” symbol): Hydroxylamine: 
Asn|Gly, formic acid: Asp|Pro, acetic acid: Asp|Pro, BMPS 
skatole: Trp| and o-iodosobenZoic acid: Trp| are the 
examples of chemical agents. Chymotrypsin: Trp| and Phe|, 
collagenase: Pro-X|Gly-Pro, endoproteinase Lys-C: Lys|, 
thrombin: Arg-Gly-Pro-Arg|, and trypsin: Arg| and Lys|are 
the examples of proteolytic enZymes. 

[0132] Bovine BSE antigen in the brain and bovine muscle 
tissue are suspended in 0.1 M ammonium carbonate (con 
centration; 1 mg/ml), heated for 30 min at 50° C., and then 
digested With trypsin (TPCK-Tripsin, Sigma Chemical Co., 
St. Louis, Mo., concentration, 2%) for 1 h at 37° C. 
EnZymatic reaction is stopped by adjusting pH to 3.0 With 12 
N HCl and alloWing to stand overnight at 4° C. Optionally 
undigested antigen and trypsin is removed by ultra?ltration 
(Centriprep 3, Amicon, Beverly, Mass.). Antigen digested 
With trypsin is also referred to as “reduced antigen” in the 
description for a convenience’ sake. 

[0133] The tissue can be further reduced by sodium 
hypochlorite (bleach) or by a detergent (SDS, phenol, 
polysorbate 80, TWeen 20, TWeen 40, TWeen 60, ZWittergent 
3-12, Teepol HB7 or Span 85) or by protein-crosslinking 
agent like formaldehyde. Other means of reducing are 
knoWn such as exposure to ultraviolet light or irradiation by 
radioactive isotopes. Even exposure to sun or ordinary 
indoor light for a suf?cient period of time Will reduce the 
antigen and tissue into a desired state. 

Example 8 

Composition Obtained from Tissue or Cell Culture 

[0134] It is also contemplated that instead of obtaining 
animal tissues like blood or other tissue as the original 
source for making the composition one skilled in the art can 
easily obtain an equally effective composition by conven 
tional tissue and cell culture methods. 

[0135] In one embodiment, the peripheral blood donated 
by healthy volunteers is used as a source of human periph 
eral mononuclear cells (PMNC). PMNC are isolated from 
blood using Histopaque (Sigma Chemical Co., St. Louis, 
Mo.) density centrifugation at 1600 rpm for 20 minutes. 
Isolated PMNC are Washed three times With RPMI 1640 



US 2003/0092145 A1 

medium (J. R. Scienti?c, Woodland, Calif.) to remove 
residual Histopaque. After the ?nal Wash, PMNC are resus 
pended in dye-free RPMI 1640 containing 5% fetal bovine 
serum (Intergen, Purchase, Cultures are incubated at 
37 degrees Centigrade in 5% CO2. About 1 to 7 days after 
inoculation With HIV, the infected cells are harvested and 
processed including denaturing steps to obtain a composi 
tion of the present invention. 

[0136] Peripheral blood mononuclear cells obtained from 
HIV-seropositive individuals are equally suitable. These 
cells can be additionally immortaliZed by Epstein-Barr virus 
(EBV) infection. Alternatively instead of PMNC or PBMC, 
immortaliZed cell lines can be used for mass production of 
continuously replicating HIV-infected cells. Such cells can 
comprise human cell lines H9, MOLT-3, U937, HUT78, 
CEM, MT-2 among many others and are selected from 
ATCC collection and propagated accordingly. One of skill in 
the art can establish equally suitable, alternative cell lines 
cell line, e.g., kidney cells of an African Green Monkey, by 
routine art-knoWn methods like inoculating said cell line 
With a sample containing an inoculum of a virus; incubating 
said inoculated cell line to permit proliferation of said virus; 
and harvesting the virus. These and other cells and lines can 
be easily selected and procured from public and private cell 
collections (see beloW). 
[0137] In a similar manner When cancer vaccine is con 
templated, instead of fresh tumor cells obtained from a 
patient one can select appropriate cancer cell line that 
derived from a cancer type similar to type of tumor that 
patient is affected. One can select just one cell line or use 
pooled non-identical cancer cell lines. For example, to treat 
a patient suffering from a breast cancer one can use either 

one or a plurality of pooled MCF-7, CAMA-1, SKBR-3, or 
BT-20 breast tumor cell lines groWn by a conventional 
method. Literally thousands of such cell lines exist and these 
cell lines are easily obtained from a large number of tumor 
cell sources, e.g., American Type Culture Collection or 
ATCC (WWW.atcc.org) in Manassas Va.; DCTDC Tumor 
Repository in Frederick, Md.; The University of Michigan 
Breast Cell Line/Tissue Bank and Data Base (http://WWW 
.cancer.med.umich.edu/umbnkdb.html); ECACC European 
Collection of Cell Cultures (http://fuseiv.star.co.uk/camr); 
DSMZ German Collection of Microorganism and Cell Cul 
tures (WWW.gbf-braunschWeig.de/DSMZ); Fujisaki Cell 
Center or Japanese Cancer Center (http://cellbank.nihs 
.go.jp) both in Japan, WWW.biotech.ist.unige.it/interlab/cld 
b.html in Italy; ECACC European Collection of Cell Cul 
tures in Salisbury, Wiltshire, UK (WWW.camr.org.uk/ 
frame.htm); The National Laboratory for the Genetics of 
Israeli Populations (WWW.tau.ac.il/medicine/NLGIP); Cori 
ell Cell Depository (http://locus.umdnj.edu/nia) among 
many others, the content of Which is incorporated herein by 
Way of reference. 

Example 9 

Composition from Recombinantly Produced 
Pathogen 

[0138] With advent of recombinant DNA technology it 
became possible to employ procaryotic and eucaryotic hosts 
such as E. coli, yeast, fungi, insect, and mammalian cells in 
culture to produce useful antigens and fragments thereof. 
Gene expression is driven by various promoters. Represen 
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tative promoters suitable for use Within the present invention 
include both eukaryotic (e.g., pol I, II, or III) and prokaryotic 
promoters, and inducible or non-inducible (i.e., constitutive) 
promoters, such as, for example, Murine Leukemia virus 
promoters (e.g., MoMLV), metallothionein promoters, the 
glucocorticoid promoter, Drosophila actin SC distal pro 
moter, SV 40 promoter, heat shock protein 65 promoter, heat 
shock protein 70 promoter, immunoglobulin promoters, 
Mouse polyoma virus promoter (“Py”), rous sarcoma virus 
(“RSV”), BK virus and JC virus promoters, MMTV pro 
moter, alphavirus junction region, CMV promoter, Aden 
ovirus VA1RNA, rRNA promoter, tRNA methionine pro 
moter, CaMV 35S promoter, nopaline synthetase promoter, 
and the lac promoter among many others. Based on these 
one can easily imagine a gene expression unit comprising a 
DNA coding sequence for a non-bacterial heterologous 
protein selected from the group consisting of a protein of 
mammalian origin and a protein of mammalian virus origin, 
and a regulatory element for transcription of said DNA 
sequence and translation Within a Drosophila cell Wherein 
said regulatory element comprises a Drosophila metallothio 
nein promoter. 

[0139] Transformed E. coli cells from a culture expressing 
high levels (5%) of recombinant HIV antigens are streaked 
onto an L-Broth plate containing 100 microg/ml ampicillin 
and the plate is incubated overnight at 37° C. Asingle colony 
is inoculated into 10 ml of L-Broth, 100 micro/ml ampicillin 
and groWn overnight at 37° C. An aliquot is used to verify 
plasmid structure by restriction mapping With SalI and PstI. 
A second aliquot is used to induce expression of HIV 
antigens and the rest of the culture is made 15% glycerol by 
adding 1A volume of 75% sterile glycerol. Glycerol cell 
stocks are aliquoted in 1 ml and quickly froZen in liquid 
nitrogen or dry-ice ethanol bath. These master seed stocks 
are stored at —70° C. When needed the master seed stock is 
scraped With a sterile applicator Which is used to streak an 
L-Broth plate containing 100 microg/ml ampicillin. Single 
colonies from this plate are used to inoculate 20-50 ml of 
L-Broth/amp, Which is incubated at 37° C. overnight. An 
aliquot of the overnight culture is used to inoculate larger 
volumes (1-6 liters) of L-Broth/amp. Cells are incubated at 
37° C. overnight and reach an OD650 of approximately 5 
prior to use as inoculum for the fermenter run. Fermenters 
(capacity about 16 liters) containing 10 l of L-Broth and 1 
ml of antifoam are inoculated With 100-500 ml from the 
inoculum culture. Cells are groWn at 37° C. to an OD of 
about 1. Expression of HIV antigens is induced by addition 
of 100 ml of an IPTG solution (100 mM) to yield a 1 mM 
?nal concentration in the fermenter. Cells are groWn for 3 
additional hours and subsequently harvested using continu 
ous ?oW centrifugation. At this step cells can be froZen and 
kept at —20° C. until further proceedings. Alternatively, 250 
liter fermenters are inoculated With 1-5 liter from the inocu 
lum culture. GroWth, induction, and harvest are as indicated 
before. FroZen E. coli cells are thaWed and suspended in 2.5 
volumes of lysis buffer (0.1M sodium phosphate (NaPi), pH 
7.5, 1 mM EDTA, 0.1 M NaCl). Cells are broken in a 
non-continuous system using a 300 ml glass unit of a 
Dyno-mill at 3000 rpm and 140 ml of acid-Washed glass 
beads for 15 min. The jacketed chamber is kept cool by a 
—20° C. ethylene glycol solution. Broken cells are centri 
fuged at 27,000>< g for 25 minutes to remove debris and glass 
beads. The supernatant is recovered and kept at 4° C. The 
cell extract is made 30% (NH4)2 SO4 by sloWly adding the 
























