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Center for Veterinary Biologics 
USDA, APHIS, VS, CVB-LPD, Biometrics 

Memorandum 
To Michel Carr 
From 
Date 
Subject 

David Siev 
8/29/00 
Ft. Dodge Protocol 
Efficacy of Salmonella typhimurium aroA live vaccine 
against Salmonella enteriditis challenge 

               
               

                
             

             
                
          

Reports of at least two similar studies have been submitted for this product. The protocol should 
refer to all earlier work and describe the need for the current proposal in the context of the earlier 
work. Subsequent submissions should reference the earlier data, so that they may be analyzed 
and evaluated together, if appropriate. 
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FORT DODGE ANIMAL HIBM.lNs··LPD 
DIVISION OF AMERICAN HOME PRODUCTS CORPORATION 

MAILING ADDRESS: "'OOin AU DELIVERY ADDRESS: 
LuG 29 flrJ 9 J.l ') aoo 5TH STREET N.w. P.O. BOX 51a 

FORT DODGE, IOWA 50501 F~T DODGE, IOWA 50501 

TELEPHONE: 515·955-4600 
FAX: 515-955-9189 

August 28, 2000 

Dr. Michel Carr 
Staff Microbiologist 
USDA APHIS VS 
CVB-LPD 
510 South 17th Street 
Suite 104 
Ames, IA 50010 

RE: VS Code 19C1.00, Salmonella Typhimurium Vaccine, Live Bacteria 
(UNLICENSED) 

Dear Dr. Carr: 

Enclosed, please find the protocol entitled "Efficacy of a Salmonella typhimurium aroA 
Live Vaccine in Layers Against Salmonella enteritidis Challenge". 

Approval of the enclosed protocol is respectfully requested. 
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PROTOCOL TITLE: 

Efficacy of a Salmonella typhimurium aroA-Live Vaccine in Layers Against. 
Salmonella enteritidis Challenge 

VS Code 19C1.OO 

August 28, 2000 

U.S. Veterinary License No. 112 
Fort Dodge Animal Health 

Fort Dodge, Iowa 
USA 
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1.0 STATEMENTS OF APPROVAL AND COMPLIANCE 

We have reviewed this protocol and agree that it accurately reflects the proposed study, 
Efficacy of a Salmonella typhimurium aroA- Live Vaccine in Layers Against Salmonella 
enteritidis Challenge. Amendments or deviations to this protocol will be approved in 
writing by undersigned and documented with explanation(s) in the final report as protocol 
amendments or deviations. 
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2.0 GENERAL INFORMATION 

2.1 Title: Efficacy of a Salmonella typhimurium aroA- Live Vaccine in Layers 
Against Salmonella enteritidis Challenge. 

2.2 Protocol No: B-393-00-A3 

2.3 Study Support: 

2.3.1 Trial Site 
FortDodge Animal Health 
800 5th Street NW 
Fort Dodge, Iowa 50501 

2.3.2 Stndy Sponsor 
Fort Dodge Animal Health 
800 5th Street NW 
Fort Dodge, Iowa 50501 

2.3.3   
  

Fort Dodge Animal Health 
800 5th Street NW 
Fort Dodge, Iowa 50501 

2.3.4   
  

Fort Dodge Animal Health 
800 5th Street NW 
Fort Dodge, Iowa 50501 

2.3.5 Veterinary Support 
Veterinary Services 
Fort Dodge Animal Health 
800 5th Street NW 
Fort Dodge, Iowa 50501 

2.3.6 Laboratory Support 
Biological R&D Depmtment 
Fort Dodge Animal Health 
800 5th Sh-eet NW 
Fort Dodge, Iowa 50501 
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3.0 INTRODUCTION 

3.1 Background 

Only a few strains of Salmonella cause severe disease in poultry. Those strains 
that are known to cause disease, such as Salmonella pullorum and Salmonella 
gallinarum, are serologically screened for by poultry producers. If flocks are 
found to be positive, the practice in the United States is eradication. Most 
Salmonella species isolated from poultry have little or no effect on the overall 
health ofthe bird. Rather, the biggest concern is one of public health. Salmonella 
food poisoning is a major health issue throughout the world. By effectively 
reducing the Salmonella bioburden found in poultry, a significant reduction in 
potential food poisoning is achieved, both from eggs and meat. 

Due to the public health significance of Salmonella enteritidis (SE), protection 
against SE by a live vaccine is essential. An apathogenic strain of Salmonella 
typhimurium containing an aromatic mutation (aroA-) has been developed for the 
purpose of protecting chickens against disease caused by pathogenic strains of SE. 

3.2 Objective 

To evaluate the efficacy of an apathogenic aroA- strain of Salmonella 
typhimurium vaccine in the reduction of SE colonization of the internal organs, 
including the reproductive tract, and intestines. 

4.0 MATERIAL AND METHODS 

4.1 Event Log 

Proposed Date 

19 Sep 00 
17 Oct 00 
14 Nov 00 
21 Nov 00 

Bird Age 

12 Weeks of Age 
16 Weeks of Age 
20 Weeks of Age 
21 Weeks of Age 

Procedure 

First Vaccination 
Second Vaccination 
Challenge 
Necropsy 



4.2 Animal Selection 

4.2.1 Test Animals 

Type: 
Number: 

Sex: 
Identification: 

Source: 

4 

SPF Pullets 
90 (Chickens about 8 to 12 weeks of age will be 
purchased. ) 
Female 
Controls and vaccinates will be housed in separate 
isolation units by groups for the duration of the 
study. Cage cards on the lmits will denote groups. 
All the birds will be wing-banded prior to the start 
of the study. 
SPAFAS or equivalent 

4.2.2 Housing and Care of Animals 

All the chickens will be reared in isolation units at Fort Dodge Animal 
Health, Fort Dodge, Iowa until the completion of the study. Any ill­
thriven chickens will be excluded. 

All the chickens will be under veterinary care and will be fed a standard 
antibiotic-free commercial feed, with feed and water available ad libitum. 
Each batch of feed and the source of drinking water will be screened for 
the presence of Salmonella contamination as described in Appendix 1. 

4.3 Test Vaccine 

4.3.1 Composition of Vaccine 

The lyophilized experimental    Salmonella 
typhimurium strain STM-1 (aroA-)     

4.3.2 Source of Vaccine 

Vaccine for use in this study was prepared by the Biological R&D 
Department, FOlt Dodge Animal Health, Fort Dodge, Iowa. 

4.3.3 Shipment of Samples 

No shipping of vaccine samples will be perfo=ed. 

(b)(4)



4.4 

Test 
Gronp 

1 

2 

3 

 

4.3.4 Lot Number 

Salmonella typhimurium A WC 591   
Lot# 1108-54-082997 

4.3.5 Vaccine Testing 

B-393-00-A3 

Vaccine testing was conducted by the QC Department, Fort Dodge Animal 
Health, Fort Dodge, Iowa in accordance with the Outline of Production, 
VS Code 19C1.OO. 

4.3.6 Storage 

Vaccine will be stored between 2°C and 7°C before their use in the present 
study. 

Experimental Design 

Vaccination Targeted Vaccination Challenge No. of Birds 
Route Dose (CFUlmL) Route 

(lmL/bird dose) 

CSI/CS*       30 

NA None   30 

NA None  30 

I CS=Coarse Spray 
*Second vaccination administered by coarse spray at four weeks post fIrst 
vaccination. 

Chickens will be randomized into groups by their wing-band numbers using a 
random number generator. Each treatment group will have 6 isolator units and 
each isolator unit will house 5 chickens. Cage cards on the isolator units will 
denote group. 

4.5 Vaccinatiou 

Vaccination by coarse spray will be accomplished using a hand-held sprayer 
device. At 12 weeks of age the birds will be grouped together in one comer of the 
isolator, or in an appropriate smaller container, and spray applied to the heads of 
the birds until the calibrated total dosage had been given. 

All redactions on this page are pursuant to (b)(4).
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       2997) will be diluted to 
             with sterile phosphate 

buffered saline (PBS). Vaccine preparation will be documented using the Vaccine 
Preparation Form (Appendix 2). 

   will be vaccinated with a           
 of the Salmonella typhimurium aroA- vaccine. The vaccine 

administered will be titrated at the time of vaccination. The coarse spray 
procedure will be repeated 4 weeks later (16 weeks of age) to administer the 
vaccine two times. 

Vaccination of the Salmonella typhimurium aroA- vaccine will be documented 
using the Vaccination Record Form (Appendix 3). 

Birds will be observed daily and any clinical signs of disease will be recorded on 
the Post-Vaccination Observation Form (Appendix 4). 

4.6 Challenge and Observation Procedure 

At 20           ll be challenged by   
with a            dose of a    
strain of SE (FDAH 1105-03). The SE challenge culture will be titrated at the 
time of challenge. 

The birds in group 3 will remain unvaccinated, and unchallenged as negative 
controls. 

Birds will be observed for 7 days and any clinical signs of disease will be 
recorded on the Post-Challenge Observation Form (Appendix 5). Any birds that 
die during the observation period will be necropsied as described in Section 4.7. 

4.7 Sample Collection and Testing 

At the end of the 7-day observation period all survlvmg chickens will be 
necropsied and examined for the presence of grossly visible lesions. Any organ 
displaying grossly visible lesions will be aseptically obtained from each bird and 
cultured separately. Necropsy findings will be documented using the Sample 
Collection and Disposition Form (Appendix 6). 

If no gross lesions are seen, approximately one gram each of the ovary, oviduct 
(infundibulum, magnum, isthmus and uterus), spleen, kidney and liver will be 
aseptically obtained from each bird. Tissues obtained from each bird will be 
pooled (ovary and oviduct in pool 1; spleen, kidney and liver in pool 2). Pools 
will be placed in sterile whirl pak bags and then transferred to the lab. Ten 

All redactions on this page are pursuant to (b)(4).
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milliliters (10 mL) of BGTB (Brilliant Green Tetrathionate Broth) will be added 
to each bag and the contents will be macerated in a Stomacher blender for a period 
of30 seconds. The bags will be incubated for 24 hours at 37°C±2. 

Also, a 10 rum sample of the duodenum (bottom of the duodenal loop below the 
pancreas), jejunum (region of yolk sac diverticulum), and the ileum (anterior to 
the ileocecal junction) will be aseptically collected from each bird, flushed 
internally and externally with sterile PBS (PH 7.2), pooled (pool 3), and processed 
similarly. The bags will be incubated for 24 hours at 42°C±2. 

After 24 hours incubation, a loopful from each whirl pak bag culture will be 
streaked onto brilliant green agar containing 100 Ilg/mL nalidixic (BGAN) and 
onto xylose-lysine tergitol 4 agar (XLT4). Plates will be examined after 24 hour 
of incubation at 37°C±2. If SE grows on either ofthe plate media the pool will be 
considered positive. 

After incubating for 48 hours, I mL of the BGTB from each bag culture 
containing a pool that plated negative for SE on both BGAN and XLT4 will be 
transferred to a tube of fresh BGTB. The tubes will be incubated for 24 hours at 
37°C±2 and then streaked onto BGAN and XLT4. Plates will be examined after 
24 hours of incubation at 37°C for the presence of SE. If SE grows on either of 
the plated media the pool will be considered SE positive. 

Salmonella colonization of the ceca will be assessed as follows. Cecal contents 
will be collected from each bird (pool 4) and placed in a whirl pak bag. The net 
weight of the contents of each bag will be determined by weighing on a tare­
adjusted balance. Sterile PBS (PH 7.2) will be added to each bag in the ratio of 
100 mL PBS per gram of cecal contents. The contents will be mixed thoroughly 
and 0.1 mL of the suspension of cecal contents will be plated on duplicate plates 
ofBGAN. The plates will be incubated for 24 hours at 37°C±2. If SE grows on 
either ofthe plate media the pool will be considered positive. 

An agglutination test with group D Salmonella antiserum will be performed on at 
least one colony per plate from all positive plates to confirm the presence of a 
group D Salmonella species. 

Sample collection and lab culture results will be documented using the Sample 
Collection and Disposition Form (Appendix 6). 

4.8 Data Analysis 

The direct plate recovery rates will be compared between vaccinates and controls 
by Fisher's exact test. The level of significance will be set at P < 0.05. 
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4.8.1 Safety 

The lack of post-vaccination pre-challenge clinical signs of salmonellosis 
(anorexia, emaciation, closed eyes, drooping wings, mffled feathers, 
profuse watery diarrhea) and mOliality attributed to S. typhimurium, will 
be an indication that the vaccine is safe. 

4.8.2 Vaccine Efficacy 

A statistically significant difference in the recovery of SE from the internal 
organ pools (liver, spleen, and kidney), reproductive pools (ovary and 
oviduct), intestinal pools or cecal contents between the vaccinated 
challenged chickens and non-vaccinated challenged control chickens will 
be considered satisfactory to demonstrate the vaccine efficacy. 

4.8.3 Trial Validity 

The uial will be considered valid if non-vaccinated non-challenged 
chickens remained negative for Salmonella sp. throughout the smdy. 
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APPENDIXl 

Environmental Monitoring: Methods 

Culture Method for Feed and Drinking Water 

Approximately 5 grams of feed or 5 mL of source water for drinking will be mixed with 
45 mL ofBGTB and incubated for 5 days at 42°C. After incubation 0.1 mL subcultures 
will be streaked onto BG (Brilliant Green) agar plates and incubated at 42°C for 24 to 48 
hours. Suspect colonies will be subcultured onto blood agar and identified using either 
API strips or the Vitek system. 

Environmental Monitoring 

2x skim milk will be used to dampen sterile gauze prior to sampling of the following 
areas: 

Feed bins 
Water dishes 
Unit grate/flooring 
Unit -top and front 
Floor drain basket 
Hallway floor outside of isolation room 

Each individual gauze/sample will be placed in a container with approximately 50 mL of 
2x skim milk (transport media). One mL ofmilklsample will be added to 9 mL ofBGTB 
and incubated at 42°C for approximately 24 hours. After incubation 0.1 mL subcultures 
will be streaked onto XLT4 agar plates and incubated at 42°C for 24 to 48 hours. Suspect 
colonies will be subcultured onto blood agar and identified using either API strips or the 
Vitek system. 



,~\ 
, ! 

APPENDIX 2 

Vaccine Preparation Form 

B-393-00-A3 

Vaccine group:, _____________________________ _ 

Vaccine Lot No_: ____________________________ _ 

Targeted titer:, ____________________________ _ 

Diluent used: ______________________________ _ 

Dilution scheme: 

Performed bylDate: __________________________ _ 

Observed bylDate: __________________________ _ 
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APPENDIX 3 

Vaccination Record Form 

Date of Vaccination: __________________________ _ 

Vaccination Performed by: _______________________ _ 

Gronp Room! No. Birds Vaccinated Vaccine Description Ronte Initials 
No. Unit (Lot No., total volume administered) 

-
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APPENDIX 4 

Post-Vaccination Observation Form 

Vaccination Date _____ Gronp No. ______ IsolatorlUnit No. _____ _ 

Date 

Score Key: 

Observations (See Key below) 

E = Emaciation 
R = Ruffled feathers 
D = Death 

Initial 

Di = Diarrhea 
W = Drooping wings 
N=Normal 
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APPENDIX 5 

Post-Challenge Observation Form 

Challenge Date _____ Group No. ______ IsolatorfUnit No. _____ _ 

Date 

. 

Score Key: 

Observations (See Key below) 

E = Emaciation 
R = Ruffled feathers 
D = Death 

Initial 

Di = Diarrhea 
W = Drooping wings 
N=Normal 
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APPENDIX 6 

Sample Collection and Disposition Form 

Vaccinegronp: __________________________________________________________ __ 

BirdID: __________________________________________________________ _ 

Date of necropsy and sampling: ______________________________________________ _ 

Necropsy performed by: ___________________________________________________ _ 

Samples taken by: ____________________________________________________ _ 

Samples taken: (Circle samples collected) 

Pool! Pool 2 Pool3 Pool 4 Others (describe ) ____________ _ 

Grossly visible lesions? Yes (describe below) No 

Lab culture results: (Circle appropriate test result for each sample pool) 

Pool! 
1" isolation + NG NT -

r d isolation + NG NT -

Agglutination test + NT-

+ = Positive 
NG = No growth 
NT = Not tested 
- = Negative 

Pool2 
+NGNT-

+NGNT-

+NT-

Pool 3 Pool 4 
+NGNT- +NGNT-

+NGNT- +NGNT-

+NT- +NT-

Others 

Lab results recorded by: ____________________________________________________ _ 

Lab results verified by: ____________________________________________________ _ 
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Fort Dodge Laboratories 

. 800 5th Street, NW 
P.O. Box 518 
Fort Dodge, IA SOSO 1 

Dear   

November 29,2000 

This is in response to your November 22,1999, submission regarding yourSalmonella 
Typhimurium Vaccine, Live Bacteria, APHIS Product Code 19C1.00 (unlicensed), 
consisting ofthe report entitled "Efficacy of a Salmonella aroA Live Vaccine in Day Old 
Chicks Against Salmonella Heidelberg Challenge." 

The above report has been reviewed, and supports a      
              

             
                

 

Please note, however, that while this lowered MPD does demonstrate a distinguishable 
effect in reducing colonization by the challenge organism, this reduction is not as great as 
Ihal provided by Ule previously used, higher dose. 

The above report is therefore filed as acceptable for the purpose intended, supporting a 
          

If you have any questions regarding this letter, please contact me at your convenience. 

Sincerely, 

Is/Michel Y. Carr 

Michel Y. CalT 
Staff Microbiologist 
Licensing and Policy Development 

cc: 
CVB-IC 
CVB-L 

\7tf\~ ~v 
APHIS:VS:CVB-LPD:MYCalT:cl:232-578S: 11-29-00 
G:\Prog\cvb-lpd\data\112\Correspondence:112_19CI00_001122_LTR.lwp 

FP rJ /J<30-6~ 
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Center for Veterinary Biologics 
USDA, APHIS, VS, CVB-LPD, Biometrics 

Memorandum 
o 
From 
Date 
Subject 

Miche1Carr 
David Siev 
3/23/00 
Ft. Dodge Report B-393-99-A7.R 
Salmonella typhimurium aroA efficacy against S. heidelberg challenge 

I have reviewed this as well as the two earlier efficacy studies. The data support a reduction in 
colonization by the three species in internal organs including intestines and ceca in birds 
vaccinated by the two dose regimen. . r 

The current study was done to support           
                 

              
                 
                 

       

   

 

 

 

 

 
 
 

Siev to Carr, 3123100 
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MAILING ADDRESS: 
P.O. BOX 518 
FORT DODGE, IOWA 50501 

TELEPHONE: 515-955-4600 
FAX: 515-955-9189 

November 22, 1999 

Dr. Michel CalT 
Staff Microbiologist 

FORT DODGE ANIMAL HEALTH 
DIVISION OF AMERICAN HOME PRODUCTS CORPORATION 

'99 NOV 24 

Bacteriology and Bioteclmology Section 
USDA APHIS VS 
CVB-LPD 
510 South 17th Street 
Suite 104 
Ames, IA 50010 

RE: VS Code 19C1.OO, Salmonella Typhimurium Vaccine, Live Bacteria 

Dear Dr. CalT: 

DELIVERY ADDRESS: 
Ail :09 800 5TH STREET N.W. 

FORT DODGE, IOWA 50501 

Enclosed, please find the following report entitled           
Chicks Against Salmonella Heidelberg Challeng          

                   
                

                     
       

A disk of data tables and statistical analysis is enclosed. Approval of the enclosed repOli is respectfully 
requested. 

Consistent with our telephone calls on November 10, 1999 with you and Dr. Lany Elsken, we understand 
the true name of this product and its VS Code assigmnent are being reassessed at this time. Should you find 
any conective            ed. For your 
infol11lation, the              On November 
10", we printed infonnation about th      i-om the internet. The printout is enclosed. 

 

 
   

        

bjll112 sthy eff l"eprt shaidelbcrg.doc 
8068 

Enclosure 

WORLDWIDE MANUFACTURERS OF VETERINARY PHARMAcNfliIru:2AiismGo BIOLOGICALS 

jl6/q \,\.. 
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REPORT TITLE: 

Efficacy Of A Salmonella Typhimurium aroA- Live Vaccine In Day Old Chicks Against 
Salmonella Heidelberg Challenge 

VS Code 19C1.OO 

November 22, 1999 

U.S. Veterinary License No. 112 
FOli Dodge Animal Health 

Fort Dodge, Iowa 
USA 
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1.0 STATEMENTS OF APPROVAL AND COMPLIANCE 

We have reviewed this report and agree that it accurately reflects the study, Efficacy of a 
Salmonella typhimurium aroA- live vaccine in day old chicks against Salmonella 
heidelberg challenge. 
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2.0 STUDY SUMMARY 

Vaccination of chicks with a live Salmonella typhimurium aroA- vaccine against a 
pathogenic Salmonella heidelberg challenge was investigated. One grou     

  ated one time at one day of age by the coarse spray route with     
  Anoth      was vaccinated at one day of age by the coarse 

spray route with        and again at 2 weeks of age by the oral route 
         birds, including the non-vaccinated challenged 

controls, were challenged               of a 
    of Salmonella heidelberg then necropsied at 7 days post 

    kidney, duodenum, ileum, jejunum and cecal contents were 
collected and cultured from each bird. 

The recovelY of Salmonella heidelberg from intemal organ pools (liver, spleen and 
kidney), intestinal pools (duodenum, ileum and jejunum) and cecal contents was 
statistically analyzed between vaccinated, challenged birds and non-vaccinated, 
challenged control birds. The data showed that there was a significant difference (P < 
0.05) between the vaccinated and non-vaccinated challenged birds in recovery of 
Salmonella heidelberg from the intemal organ pool. In addition, the results showed that 
birds vaccinated at one day of age and again at two weeks of age had a greater reduction 
of Salmonella heidelberg recovery from intestinal pool and ceca than birds vaccinated 
only once at one day of age. 

The data also showed that the birds vaccinated at one day of age and again at two weeks 
of age had a significant reduction of Salmonella heidelberg recovery from intestinal pool 
and ceca compared to non-vaccinated challenged controls. However, the birds vaccinated 
only once at one day of age had no significant difference in recovery from intestinal pool 
and ceca compared to non-vaccinated challenged controls. 

There was no mOltality attributable to the administration of the vaccine during this study. 
Therefore, it was concluded that the FDAH Salmonella typhimurium aroA- live vaccine, 

        e is safe and efficacious for the reduction of intemal 
organ, intestinal and cecal colonization of Salmonella heidelberg in chickens when 
vaccine is administered at one day of age and again at two weeks of age. 

Based on the results from all efficacy studies (including the present study) submitted to 
USDA, the              At this 
level the vaccine has been shown to be an aid in the reduction of Sahnonella enteritidis, 
Sahnonella heidelberg and Salmonella typhimurium colonization of the intemal organs, 
including the intestines and ceca. 

All redactions on this page are pursuant to (b)(4).
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3.0 GENERAL INFORMATION 

3.1 Title: Efficacy of a Salmonella typhimurium aroA- live vaccine in day old 
chicks against Salmonella heidelberg challenge. 

3.2 Report No: B-393-99-A7.R 

3.3 Study Support: 

3.3.1 Tlial Site 

Fort Dodge Animal Health 
800 5th Street NW 
Fort Dodge, Iowa 50501 

3.3.2 Study Sponsor 

Fort Dodge Animal Health 
800 5th Street NW 
Fort Dodge, Iowa 50501 

3.3.3   

  
Fort Dodge Animal Health 
800 5th Street NW 
Fort Dodge, Iowa 50501 

3.3.4   

  
Fort Dodge Animal Health 
800 5th Street NW 
Fort Dodge, Iowa 50501 

3.3.5 Veterinary Support 

Veterinary Services 
FOli Dodge Animal Health 
800 5th Street NW 
Fort Dodge, Iowa 50501 
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4.0 INTRODUCTION 

4.1 Background 

Based on the efficacy repOlis previously submitted to USDA, the titer of FDAH 
Salmonella typhimurium aroA- live vaccine used in each of the efficacy studies 
varied.          

               
               

 

Based on the above results, USDA required the MPD for all 3 species (Salmonella 
      be set at the 

               

4.2 Objective 

To attempt to reduce the MPD for the FDAH Salmonella typhimurium aroA- live 
vaccme. 

4.3 Proposed Label Claim 

A modified live Salmonella typhimurium vaccine for day of age chicks as an aid 
in the reduction of Salmonella enteritidis, Salmonella heidelberg or Salmonella 
typhimurium colonization of the internal organs, including the intestines and ceca. 

5.0 MATERIALS AND METHODS 

5.1 Event Log 

Date 
24 Aug 99 
07 Sep 99 
05 Oct 99 
12 Oct 99 

Bird Age 
One Day of Age 
2 Weeks of Age 
6 Weeks of Age 
7 Weeks of Age 

Procedure 
First Vaccination 
Second Vaccination 
Challenge 
Necropsy 

All redactions on this page are pursuant to (b)(4).
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Each bird was vaccinated with target          
mL/bird) of the Salmonella typhimurium aroA- vaccme. The vaccine 
administered was titrated before vaccination. 

Birds were observed daily and any clinical signs of disease were recorded. 

5.5.3 Oral Route Vaccination 

Chickens in group 2 were boosted at two weeks post first vaccination. The 
vaccine was administered orally in the drinking water as follows. 

On the day of vaccination, the birds were deprived of drinking water for 
three hours. The vaccine was rehydrated, diluted as required, and mixed 
into a measured quantity of cool distilled water that was prev  

    onsumed in one hour by the birds so as to provide   
    The vaccine-containing water was the sole source of 

drinking water. Once the vaccine-containing water was consumed, the 
drinker was removed from the isolator and the regular drinking water 
source was turned back on. 

   was vaccinated with           
 of the Salmonella typhimurium aroA- vaccme. The vaccine 

administered was also titrated before vaccination. 

Birds were also observed daily and any clinical SlgnS of disease were 
recorded. 

5.6 Challenge and Observation Procedure 

At 6 weeks of age, birds in groups 1, 2 and 3 were challenged by oral gavage with 
th                   resistant strain 
of Salmonella heidelberg (FDAH 1220-42-061898). The Salmonella heidelberg 
culture was titrated before challenge. 

The birds in group 4 remained unvaccinated, and unchallenged as negative 
controls. 

Birds were observed daily and any clinical signs of disease were recorded. 

All redactions on this page are pursuant to (b)(4).
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5.7 Sample Collection and Testing 

At necropsy, 1 gram each of the spleen, kidney, liver, and any organ displaying 
grossly visible lesions was aseptically obtained from each bird. Tissues from each 
individual bird were pooled and placed in individual sterile whirl pak bags. Ten 
milliliters (10 mL) of Brilliant Green Tetrathionate Broth (BGTB) were added to 
each bag and the contents were macerated in a Stomacher blender for a period of 
30 seconds. The bags were incubated at 37°C. Any organs displaying grossly 
visible lesions were collected and cultured individually. 

Also, a 10 nun sample of the duodenum (bottom of the duodenal loop below the 
pancreas), jejunum (region of yolk sac diverticulum), and the ileum (anterior to 
the ileocecal junction) were aseptically collected from each bird, flushed 
internally and externally with phosphate buffered saline, pooled, and processed 
similarly. The bags were incubated for 24 hours at 42°C. 

After 24 hours incubation, a loopful from each whirl pak culture was streaked 
onto brilliant green agar containing 100 l-lg/mL nalidixic acid plus 15 I-lg/mL of 
novobiocin (EGAN) and onto xylose-lysine tergitol4 agar (XLT4) containing 100 
l-lg/mL nalidixic acid. Plates were examined after 24 hour of incubation at 37°C 
(42°C for intestinal pools). If Salmonella heidelberg grew on either of the plate 
media the pool was considered positive. 

After incubating 48 hours, 1 mL of the BGTB from each bag culture containing a 
pool that plated negative for Salmonella heidelberg on both BGAN and XLT4 
was transfelTed to a tube of fresh BGTB (9 mL). The tubes were incubated for 24 
hours at 37°C (42°C for intestinal pools) and then streaked onto BGAN and 
XLT4. Plates were examined after 24 hours of incubation at 37°C for the 
presence of Salmonella heidelberg. If Salmonella heidelberg grew on either of 
the plated mediums the pool was considered Salmonella heidelberg positive. 

An agglutination test with group B Salmonella antiserum was perfonned on at 
least one colony per plate from all positive plates to confIrm the presence of a 
group B Salmonella species. 

The anl0unt of Salmonella colonization of the ceca was assessed as follows. 
Approximately one gram of cecal content was aseptically weighed and placed in 
100 mL of sterile PBS (PH 7.2). The contents were mixed thoroughly and 0.1 mL 
of the suspension was plated on duplicate plates of XLT4 containing nalidixic 
acid. The plates were incubated for 24 hours at 37°C and the resulting colonies 
counted. 

5.8 Data Analvsis 

A Fisher's exact test was used to analyze the direct plate recovery rate between 
vaccinates and the controls at a signifIcance level ofP<0.05. 
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6.4 Titration Results 

The titer of Salmonella typhimurium aroA- vaccine administered by coarse spray 
                 

           

The titer of Salmonella heidelberg challenge isolate (FDAH 1220-42-061898) 
       

6.5 Culture Results 

The data in Table 1 (raw data is in Attachment 2) indicate that the Salmonella 
typhimurium aroA- vaccine administered once (coarse spray route at one day of 
age) or twice (coarse spray route at one day of age and then oral route at 2 weeks 
of age) both offered significant protection (P<0.05) against Salmonella heidelberg 
colonization of the internal organs (liver, spleen and kidney) as compared to the 
non-vaccinated challenged controls 

The data in Table 1 (raw data is in Attachment 2) also indicate that the 
Salmonella typhimurium aroA- vaccine offered significant protection (P<0.05) 
from Salmonella heidelberg challenge strain colonization of the intestines and the 
ceca when birds were vaccinateu twice. However, the Salmonella typhimurium 
aroA- vaccine offered no significant protection from Salmonella heidelberg 
challenge strain colonization of the intestines and the ceca when birds were 
vaccinated only once. 

6.6 Agglutination Test 

An agglutination test with group B Salmonella antiserum was performed to 
confirmed the presence of Salmonella heidelberg. The results in Attachment 3 
confirmed the results obtained from the cultures. Every colony tested was 
positive for group B Salmonella. 

7.0 DISCUSSION 

Reisolation results indicate that the live Salmonella typhimurium vaccine was capable of 
reducing internal organ, intestinal and cecal colonization following challenge with a 
pathogenic Salmonella heidelberg isolate when administered twice (Table 1). 

There was no mortality in this trial attributed to the FDAH Salmonella typhimurium 
aroA- live vaccine, indicating that it was safe for day of age birds. The result indicated 
the FDAH Salmonella typhimurium aroA- live vaccine to be safe for coarse spray and 
oral administration. 

All redactions on this page are pursuant to (b)(4).
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Table 1 

Efficacy of Live Salmonella fyphimurium aroA- Vaccine in Preventing 
Colonization by Salmonella heidelberg: Individual Organ Pool Data 

Group Vaccination Challenge 
No. Route  

1 CS2  
2 CS/Oral  
3 None4  
4 None  

1 No enrichment = Direct plate culture 
2 CS = Coarse Spray 

No. S. heidelberg Positive I No. Cultured 
Organ Intestine Cecal 
Pool' Pool Contents' 
15/37' 34/37 b 34/37b 

8140' 27/40' 27/40' 
29/30 b 28/30b 30/30b 

0120 0/20 0/20 

3 Values within the same column followed by different letters are significantly 
different (Fisher's exact test: P < 0.05). 
4 Groups 3 & 4 are the positive and negative control groups. 

(b)(4)
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APPENDIX 1 

Environmental Monitoring: Methods 

Culture Method for Feed and Drinking Water 

Approximately 5 grams of feed or 5 mL of source water for drinking were mixed 
with 45 mL ofBGTB and incnbated for 5 days at 42°C. After incubation 0.1 mL 
subcultures were streaked onto BG (Brilliant Green) agar plates and incubated at 
42°C for 24 to 48 hours. Suspect colonies were subcultured onto blood agar and 
identified using either API strips or the Vitek system. 

Environmental Monitoring 

2x skim milk was used to dampen sterile gauze prior to sampling of the following 
areas: 

Feed bins 
Water dishes 
Isolator grate/flooring 
Isolator - top and front 
Floor drain basket 
Hallway floor outside of isolation room 

Each individual gauze/sample was placed in a container with approximately 50 
mL of 2x skim milk (transport media). One mL of milk/sample was added to 9 
mL ofBGTB and incubated at 42°C for approximately 24 hours. After incubation 
0.1 mL subcultures were streaked onto XLT4 agar plates and incubated at 42°C 
for 24 to 48 hours. Suspect colonies were subcultured onto blood agar and 
identified using either API strips or the Vitek system. 
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ATTACHMENT 2 

Salmonella heidelberg Organ Pool Reisolation Data 



Efficacy of Salmonella Typhimurium Aro Aw Live Vaccine 
In Day Old Chicks Against Salmonella heidelberg Cha!ienge 
Protocol # B393-99-A 7 
Tissue Isolation Data 
Group 1 Vaccinated (CS)/Cha!ienged 

1st Isolation 

Bird Organ Pool 

• BG 
1 NG 
2 NG 
3 NG 
4 + 
5 NG 
6 + 
7 NG 
8 NG 

• + 
10 + 
11 NG 
12 + 
13 + 
14 NG 
15 NG 
1 •. NG 
17 NG 
1" NG 
1. NG 
20 + 
21 + 
22 NG 
23 NG 
24 + 
25 + 
2. NG 
28 NG 
29 NG 
30 NG 
31 + 
32 NG 
33 + 
34 + 
35 NG 
3. NG 
37 + 
38 + 

NG = No Growth 
NT = Not Tested 

Organ Pool 
XLT4 

NG 
NG 
NG 
+ 

NG 
+ 

NG 
NG 
+ 
+ 

NG 
+ 
+ 

NG 
NG 
NG 
NG 
NG 
NG 
+ 
+ 

NG 
NG 
+ 
+ 

NG 
NG 
NG 
NG 
+ 

NG 
+ 
+ 

NG 
NG 
+ 
+ 

2nd Isolation 

organ Pool 
BG 
NG 
NG 
NG 
NT 
NG 
NT 
NG 
NG 
NT 
NT 
NG 
NT 
NT 
NG 
NG 
NG 
NG 
NG 
NG 
NT 
NT 
NG 
NG 
NT 
NT 
NG 
NG 
NG 
NG 
NT 
NG 
NT 
NT 
NG 
NG 
NT 
NT 

+ = Positive 
-= Negative 

Organ Pool 
XLT4 

NG 
NG 
NG 
NT 
NG 
NT 
NG 
NG 
NT 
NT 
NG 
NT 
NT 
NG 
NG 
NG 
NG 
NG 
NG 
NT 
NT 
NG 
NG 
NT 
NT 
NG 
NG 
NG 
NG 
NT 
NG 
NT 
NT 
NG 
NG 
NT 
NT 

fi' 
E 
E , 
U> 

-
-
-
+ 
-
+ 
-
-
+ 
+ 
-
• 
• 
-
-
-
-
-
-
+ 
+ 
-
-
• 
• 
-
-
-
-
+ 
-
+ 
+ 
-
-
+ 

• 

Isolation Dala 

1st Isolation 2nd Isolation 

Intest.Pool Intest.Pool Intest.Pool Intest.Pool 
BG XLT4 BG XLT4 
+ + + + 

NG NG NG NG 
+ + + + 
+ + + + 
+ + + + 
+ + + + 
+ + + + 
+ + + + 
+ + + + 
+ + + + 
+ + + + 
+ NG NT + 
+ + + + 
+ + + + 
+ + + + 
+ + + + 
+ + + + 
+ + + + 

NG NG NG NG 
+ + + + 
+ + + + 
+ + + + 

NG NG NG NG 
+ + + + 
+ + + + 
+ + + + 
+ + + + 
+ + + + 

NG NG + + 
+ + + + 
+ + + + 
+ + + + 

NG NG + + 
+ + + + 
+ + + + 
+ + + + 
+ + + + 
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Cecal U> 
XLT4 
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+ 
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Efficacy of Salmonella Typhimurium Aro A- Live Vaccine 
In Day Old Chicks Against Salmonella heidelberg Challenge 
Protocol # 8393-99-A7-
Tissue Isolation Data 
Group 2 Vaccinated (CS & Oral)/Chalienged 

1 st Isolation 2nd [solation 

Bird Organ Pool Organ Pool Organ Pool Organ Pool 
# BG XLT4 BG XLT4 
1 NG NG NG NG 
2 + + NT NT 
3 NG NG NG NG 
4 NG NG NG NG 
5 NG NG NG NG 

• NG NG NG NG 
7 NG NG NG NG 
8 NG NG NG NG 

• NG NG NG NG ,. + + NT NT 
11 NG NG NG NG 
12 NG NG NG NG 
13 NG NG NG NG 
14 NG NG NG NG 
15 + + NT NT ,. + + NT NT 
17 NG NG NG NG 
18 NG NG NG NG 

" NG NG NG NG 
2. NG NG NG NG 
21 NG NG NG NG 
22 NG NG NG NG 
23 NG NG NG NG 
24 NG NG NG NG 
25 NG NG NG NG 
2. NG NG NG NG 
27 NG NG NG NG 
28 NG NG NG NG 
2' NG NG NG NG 
3. NG NG NG NG 
31 + NG NT NG 
32 + + NT NT 
33 NG NG NG NG 
34 + + NT NT 
35 NG NG NG NG 
3. + + NT NT 
37 NG NG NG NG 
38 NG NG NG NG 
3. NG NG NG NG 
4. NG NG NG NG 

<: • E 
E , 
'" 
" 
+ 
" 

" 

" 

" 

-
" 

" 
+ 
" 
" 

" 

" 

+ 
+ 
" 

" 

" 

" 

" 
" 

" 
" 

" 

" 
" 

" 

" 

" 

+ 
+ 
" 

+ 
" 

+ 
" 

" 

" 

" 

Isolation Da1a 

1 st Isolation 2nd Isolation 

Intest.Pool Intest.Pool Intest.Pool Intest.Pool 
BG XLT4 BG XLT4 
NG NG + + 
+ + NT NT 

NG NG + + 
NG NG NG NG 
+ + NT NT 
+ + NT NT 
+ + NT NT 
+ + NT NT 

NG NG NG NG 
+ + NT NT 
+ + NT NT 

NG NG NG NG 
+ + NT NT 
+ + NT NT 
+ + NT NT 

NG NG NG NG 
+ + NT NT 
+ + NT NT 

NG NG NG NG 
NG NG NG NG 
+ + NT NT 
+ + NT NT 
+ + NT NT 

NG NG NG NG 
NG NG NG NG 
+ + NT NT 
+ + NT NT 
+ + NT NT 
+ + NT NT 

NG NG NG NG 
NG NG NG NG 
NG NG NG NG 
+ + NT NT 
+ + NT NT 
+ + NT NT 
+ + NT NT 

NG NG NG NG 
+ + NT NT 
+ + NT NT 

NG NG NG NG 
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NG = No Growth 
NT = Not Tested 

+ = Positive 
~= Negative 

Efficaoy of Salmonella Typhimurium Aro A- Live Vaccine 
In Day Old Chicks Against Salmonella heidelberg Challenge 
Protocol # B393-99-A7 
Tissue Isolation Data 
Group 3 Non~VaccinatedJNon-Chalienged 

1st Isolation 

Bird Organ Pool 
# BG 
1 • 
2 • 
3 • • NG 
• • • • 
7 • 
8 • 
9 • 

10 • 
11 • 
12 • 
13 • ,. • ,. • ,. • 
17 + 
18 • 
19 • 
20 • 
21 • 
22 • 
23 + 
2. • 
2. + 
2. • 
27 • 
28 + 
29 • 
30 • 

NG = No Growth 
NT = Not Tested 

Organ Pool 
XLT4 

• 
• 
• 

NG 
• 
• 
+ 

• 
• • 
• 
• 
• 
+ 

• 
• 
• 
• • 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• • 

2nd Isolation 

Organ Pool 
BG 
NT 
NT 
NT 
NG 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 

+ = Positive 
-= Negative 

Organ Pool 
XLT4 

NT 
NT 
NT 
NG 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 

" • E 
E 
" ., 
+ 
+ 
+ 
-
• 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

• 
• 
• 
+ 
+ 
+ 
+ 
+ 
+ 

• 
• 
• 
• 
• 
• 
• 
• 

Isolation Data 

1st Isolation 2nd Isolation ,,-
• E 
E 

Intest.pool Intest.Pool Intest.Pool intest.Pool " Cecal ., 
BG XLT4 BG XLT4 XLT4 

• • NT NT + + 

• • NT NT + • 
+ • NT NT • • 
• • NT NT • + 

• • NT NT • + 
+ • NT NT + + 

• • NT NT + + 

• • NT NT + + 

• • NT NT + • 
• • NT NT + • 
• • NT NT • • 
• • NT NT + • 
• + NT NT + • 

NG NG NG NG - • 
• • NT NT • + 
+ • NT NT + + 
+ • NT NT + + 

• • NT NT + + 

• • NT NT + + 

• • NT NT + • 
• • NT NT + • 
• • NT NT + • 

NG NG NG NG - + 

• • NT NT + + 

• -. NT NT + + 

• • NT NT • + 

• • NT NT • + 

• • NT NT + + 

• • NT NT + + 

• • NT NT + + 
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Efficacy of Salmonella Typhimurium Aro AM Live Vaccine 
In Day Old Chicks A9ainst Salmonella heidelberg Challenge 
Protocol # 8393M99MA 7 
Tissue Isolation Data 
Group 4 NonMVaccinated/NonMChallenged 

1 st Isolation 

Bird Organ Pool 

• BG 
1 NG 
2 NG 
3 NG 
4 NG 
5 NG 

• NG 
7 NG 
8 NG 

• NG ,. NG 
11 NG 
12 NG 
13 NG 
14 NG 
15 NG ,. NG 
17 NG 
18 NG ,. NG 
2. NG 

NG = No Growth 
NT = Not Tested 

Organ Pool 
XLT4 

NG 
NG 
NG 
NG 
NG 
NG 
NG 
NG 
NG 
NG 
NG 
NG 
NG 
NG 
NG 
NG 
NG 
NG 
NG 
NG 

2nd Isolation 

Organ Pool 
BG 
NG 
NG 
NG 
NG 
NG 
NG 
NG 
NG 
NG 
NG 
NG 
NG 
NG 
NG 
NG 
NG 
NG 
NG 
NG 
NG 

+ = Positive 
~ = Negative 

Organ Pool 
XLT4 

NG 
NG 
NG 
NG 
NG 
NG 
NG 
NG 
NG 
NG 
NG 
NG 
NG 
NG 
NG 
NG 
NG 
NG 
NG 
NG 

~ • E 
E 

" '" 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
--
-

Isolalion Dala 

1 st Isolation 2nd Isolation 
~ • E 
E 

Intest.pool Intest.Pool Intest.Pool Intest.Pool " Cecal '" BG XLT4 BG XLT4 XLT4 
NG NG NG NG - -
NG NG NG NG - -
NG NG NG NG - -
NG NG NG NG - - ~ 

NG NG NG NG - -
NG NG NG NG - -
NG NG NG NG - -
NG NG NG NG - -
NG NG NG NG - -
NG NG NG NG - -
NG NG NG NG - -
NG NG NG NG - -
NG NG NG NG - -
NG NG NG NG - -
NG NG NG NG - -
NG NG NG NG - -
NG NG NG NG - -
NG NG NG NG - -
NG NG NG NG - -
NG NG NG NG - - 6 Cb 

20 

-. 
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Agglutination Data 

Efficacy of Salmonella Typhimurium Aro A~ Live VaGcine 
In Day Old Chicks Against Salmonella heidelberg Challenge 
Protocol # B393-99-A7 
Agglutination Data 
Group 1 Vaccinated (CS)/Chalienged 

1 st Isolation 2nd Isolation 1 st Isolation 
~ • E 
E 

Bird organ Pool Organ Pool Organ Pool Organ Pool 
, 

Intest.Pool Intest.Pool U) 

• BG XLT4 BG XLT4 BG 
1 NT NT NT NT NT + 
2 NT NT NT NT NT NT 
3 NT NT NT NT NT + 
4 + + NT NT + + 
5 NT NT NT NT NT + 
6 + + NT NT + + 
7 NT NT NT NT NT + 
8 NT NT NT NT NT + 
9 + + NT NT + + 
10 + + NT NT + + 
11 NT NT NT NT NT + 
12 + + NT NT + + 
13 + + NT NT + + 
14 NT NT NT NT NT + 
15 NT NT NT NT NT + 
16 NT NT NT NT NT + 
17 NT NT NT NT NT + 
18 NT NT NT NT NT + 
1. NT NT NT NT NT NT 
20 + + NT NT + + 
21 + + NT NT + + 
22 NT NT NT NT NT + 
23 NT NT NT NT NT NT 
24 + + NT NT + + 
25 + + NT NT + + 
26 NT NT NT NT NT + 
28 NT NT NT NT NT + 
2' NT NT NT NT NT + 
30 NT NT NT NT NT NT 
31 - + + NT NT + + 
32 NT NT NT NT NT + 

- 33 + + NT NT + + 
34 + + NT NT + NT 
35 NT NT NT NT NT + 
36 NT NT NT NT NT + 
37 + + NT NT + + 
38 + + NT NT + + 

NT=No agglutination test was performed because there were no colonies recovered. 
"+" =Aggfutination test was positive for a group B Salmonella. 
"-" =Aggfutination test was negative for a group B Salmonella. 

XLT4 
+ 

NT 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

NT 
+ 
+ 
+ 
+ 
+ 
+ 

NT 
+ 
+ 
+ 

NT 
+ 
+ 
+ 
+ 
+ 

NT 
+ 
+ 
+ 

NT 
+ 
+ 
+ 
+ 

2nd Isolation 
~ • E 
E 

Intest.Pool Intest.Pool 
, 
'" BG XLT4 

NT NT + 
NT NT NT 
NT NT + 
NT NT + 
NT NT + 
NT NT + 
NT NT + 
NT NT + 
NT NT + 
NT NT + 
NT NT + 
NT + + 
NT NT + 
NT NT + 
NT NT + 
NT NT + 
NT NT + 
NT NT + 
NT NT NT 
NT NT + 
NT NT + 
NT NT + 
NT NT NT 
+ + + 
+ + + 
+ + + 
+ + + 
+ + + 
+ + + 
+ + + 
+ + + 
+ + + 
+ + + 
+ + + 
+ + + 
+ + + 
+ + + 
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Agglutination Data 

Efficacy of Salmonella Typhimurium Arc A- Live Vaccine 
In Day Old Chicks Against SalmonelJa heidelberg Challenge 
Prolocol # B393-99-A7 
Agglutination Data 
Group 1 Vaccinated (CS)/ChalJenged 

1st Isolation 2nd Isolation 1 st Isolation 
1:-• E 
E 

Bird Organ Pool Organ Pool Organ Pool Organ Pool 
, 

Intest.Pool Intest.Pool VI 

# BG XLT4 BG XLT4 BG 
1 NT NT NT NT NT + 
2 NT NT NT NT NT NT 
3 NT NT NT NT NT + 
4 + + NT NT + + 
5 NT NT NT NT NT + 

• + + NT NT + + 
7 NT NT NT NT NT + 
8 NT NT NT NT NT + 

• + + NT NT + + 
10 + + NT NT + + 
11 NT NT NT NT NT + 
12 + + NT NT + + 
13 + + NT NT + + 
14 NT NT NT NT NT + 
15 NT NT NT NT NT + 
1. NT NT NT NT NT + 
17 NT NT NT NT NT + 
18 NT NT NT NT NT + 
l' NT NT NT NT NT NT 
20 + + NT NT + + 
21 + + NT NT + + 
22 NT NT NT NT NT + 
23 NT NT NT NT NT NT 
24 + + NT NT + + 
25 + + NT NT + + 
2. NT NT NT NT NT + 
28 NT NT NT NT NT + 
2' NT NT NT NT NT + 
30 NT NT NT NT NT· NT 
31 + + NT NT + + 
32 NT NT NT NT NT + 

, 33 + + NT NT + + 
34 + + NT NT + NT 
35 NT NT NT NT NT + 
3. NT NT NT NT NT + 
37 + + NT NT + + 
38 + + NT NT + + 

NT=No agglutination test was performed because there were no colonies recovered. 
"+" =Agglutination test was positive for a group B Salmonella. 
"_n =Agglutination test was negative for a group B Salmonella. 

XLT4 
+ 

NT 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
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NT 
+ 
+ 
+ 
+ 
+ 
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NT 
+ 
+ 
+ 

NT 
+ 
+ 
+ 
+ 
+ 

NT 
+ 
+ 
+ 

NT 
+ 
+ 
+ 
+ 

2nd Isolation 

Intest.Pool Intest.Pool 
BG XLT4 
NT NT 
NT NT 
NT NT 
NT NT 
NT NT 
NT NT 
NT NT 
NT NT 
NT NT 
NT NT 
NT NT 
NT + 
NT NT 
NT NT 
NT NT 
NT NT 
NT NT 
NT NT 
NT NT 
NT NT 
NT NT 
NT NT 
NT NT 
+ + 
+ + 
+ + 
+ + 
+ + 
+ + 
+ + 
+ + 
+ + 
+ + 
+ + 
+ + 
+ + 
+ + -
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Agglutination Data 

Efficacy of Salmonella Typhimurium Arc A~ Live Vaccine 
In Day Old Chicks Against Salmonella heidelberg Challenge 
Protocol # B393-99-A7 
Agglutination Data 
Group 2 Vaccinated (CS & Oral)fChallenged 

1 st Isolation 2nd Isolation 1 st Isolation 
~ • E 
E 

Bird Organ Pool Organ Pool organ Pool organ Pool " Intest.Pool Intest.Pool '" • BG XLT4 BG XLT4 BG 
1 NT NT NT NT NT NT 
2 + + NT NT + + 
3 NT NT NT NT NT. NT 
4 NT NT NT NT NT NT 
5 NT NT NT NT NT + 
6 NT NT NT NT NT + 
7 NT NT NT NT NT + 
8 NT NT NT NT NT + 
9 NT NT NT NT NT NT 

10 + + NT NT + + 
11 NT NT NT NT NT + 
12 NT NT NT NT NT NT 
13 NT NT NT NT NT + 
14 NT NT NT NT NT + 
15 + + NT NT • + 
16 + + NT NT + NT 
17 NT NT NT NT NT + 
18 NT NT NT NT NT + 
19 NT NT NT NT NT NT 
20 NT NT NT NT NT NT 
21 NT NT NT NT NT + 
22 NT NT NT NT NT + 
23 NT NT NT NT NT + 
24 NT NT NT NT NT NT 
25 NT NT NT NT NT NT 
26 NT NT NT NT NT + 
27 NT NT NT NT NT + 
28 NT NT NT NT NT + 
29 NT NT NT NT NT + 
30 NT NT NT NT NT NT 
31 + NT NT NT + NT 
32 + + NT NT + NT 
33 NT NT NT NT NT + 
34 + + NT NT + + 
35 NT NT. NT NT NT + 
36 + + NT NT + + 
37 NT NT NT NT NT NT 
38 NT NT NT NT NT + 
39 NT NT . NT NT NT + 
40 NT NT NT NT NT NT 

NT No agglutination test was performed because there were no colonies recovered. 
"+" =Agglutination test was positive for a group 8 Salmonella. 
"~" =Agglutination test was negative for a group B Salmonella. 

XLT4 
NT 
+ 

NT 
NT 
+ 
+ 
+ 
+ 

NT 
+ 
+ 

NT 
+ 
+ 
+ 

NT 
+ 
+ 

NT 
NT 
+ 
+ 
+ 

NT 
NT 
+ 
+ 
+ 
+ 

NT 
NT 
NT 
+ 
+ 
+ 
+ 

NT 
+ 
+ 

NT 

2nd Isolation 

~ • E 
E 

Intest.Pool Intest.Pool " '" BG XLT4 
+ + + 

NT NT + 
+ + + 

NT NT NT 
NT NT + 
NT NT + 
NT NT + 
NT NT + 
NT NT NT 
NT NT + 
NT NT + 
NT NT NT 
NT NT + 
NT NT + 
NT NT + 
NT NT NT 
NT NT + 
NT NT + 
NT NT NT 
NT NT NT 
NT NT • 
NT NT + 
NT NT + 
NT NT NT 
NT NT NT 
NT NT + 
NT NT + 
NT NT + 
NT NT + 
NT NT NT 
NT NT NT 
NT NT NT 
NT NT + 
NT NT • 
NT NT • 
NT NT + 
NT NT NT 
NT NT + 
NT NT + 
NT NT NT 



Agglutination Data 

Efficacy of Salmonella Typhimurium Aro A~ Live Vaccine 
In Day Old Chicks Against Salmonella heidelberg Challenge 
Prolocol # 8393-99-A 7 
Agglutination Data 
Group 4 Non-Vaccinated/Non~Chalienged 

1 st Isolation 2nd Isolation 1 st Isolation 

~ • E 
E 

Bird Organ Pool Organ Pool Organ Pool Organ Pool 
0 

Intest.Pool Intest.Pool '" • BG XLT4 BG XLT4 BG 
1 NT NT NT NT NT NT 
2 NT NT NT NT NT NT 
3 NT NT NT NT NT NT 
4 NT NT NT NT NT NT 
5 NT NT NT NT NT NT 
6 NT NT NT NT NT NT 
7 NT NT NT NT NT NT 
8 NT NT NT NT NT NT 

• NT NT NT NT NT NT 
10 NT NT NT NT NT NT 
11 NT NT NT NT NT NT 
12 NT NT NT NT NT NT 
13 NT NT NT NT NT NT 
14 NT NT NT NT NT NT 
15 NT NT NT NT NT NT 
16 NT NT NT NT NT NT 
17 NT NT NT NT NT NT 
18 NT NT NT NT NT NT ,. NT NT NT NT NT NT 
20 NT NT NT NT _ NT NT _ 

NT=No agglutination test was performed because there were no colonies recovered. 
"+" =Agglutination test was positive for a group 8 Salmonella. 
".H =Agglutination test was negative for a group B Salmonella. 

XLT4 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 

2nd Isolation 

~ • E 
E 

Intest.Pool Intest.Pool 0 

'" BG XLT4 
NT NT NT 
NT NT NT 
NT NT NT 
NT NT NT 
NT NT NT 
NT NT NT 
NT NT NT 
NT NT NT 
NT NT NT 
NT NT NT 
NT NT NT 
NT NT NT 
NT NT NT 
NT NT NT 
NT NT NT 
NT NT NT 
NT NT NT 
NT NT NT 
NT NT NT 
NT NT NT 



B-393-99-A7.R 

ATTACHMENT 4 

Post-Vaccination Observation 

Chick #39 (Group I), #27 (Group I) and #40 (Group I) died on 25 August 99, 30 August 99 and 
01 September 99, respectively due to cage accident. 



Post-vaccination Observation 

101: / 
Study No. _____ Vac. Date It /N !q q 

r I 
Isolatol" No. ____ _ 

Group 
No. 

( 

Vate Observations (Sec Key below)· 

IV 0 RIl'lAc 
It = Respiratory Signs 
L = Lameness 
N = Normal 

NDr...,..,oJ 
Ncr ><>11 \ 

NnrJ ''41 
'N. (:>C' /tV} ) 

\" = \Vcakncss 
r = Depression 
D = Death 

Initial 
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,e.. 
Post-vaccination Observation oj- L-[ 

~ rt ..... 
Study No . .7? -37.1- 9'1-/{ f-Vac. Date l0,:l1 ((.7(!AIJ if) /,k"d01Jr"polator No. 0 ~- q 

Group 
No. 

/- '-f 

j-i/ 

Date 

(/Oul- 1 ? 

Score Key: 

Observations (See Key below) 

AJnIf'MA.r 

R = Respiratory Signs 
L=Lameness 
N=Normal 

W=Weakness 
P = Depression 
D = Death 

Initial 
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Salmr;.nellll Typhilllurium Vaccine, Lilte Bacteria CODE PRODUCT 
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9. BOX 
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Attachment to APHIS Fonn 2015 - Ft. Dodge Laboratories, Inc. - Est. No. 112 
Submission dated May 3, 2000 - Product Code 19C1.OO - Page 1 of 1 

This revised Outline of Production is filed with the following pen-and-ink changes: 
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,/ 
OUTLINE OF PRODUCTION / 

SALMONELLA TYPHlMURIUM VACCINE, LIVE BACTERIA 

VS Code No. 19C1.00/ 

Complete Revision .I 

May 14, 1999./ 

Supersedes All Previous Revisions / . 

American Home Products Corporation 
through its producing subsidiaries: V 

U.S. Veterinary License No. 1121 

FILED with 
liSClA.APHIS-VS 

Cr!!NiER r~(m VETERINARV 
SIOLOGIC$ 

,) U L f 5 1999 

LlCENSJt,G & POLlCY 
DEVELOPMENT 

NO ENDORSEMENT EXPF1ESSED 



, , 

Page I 

OUTLINE OF PRODUCTION 
SALMONELLA TYPHIMURIUM VACCINE, LIVE BACTERIA ,/ 

U.S. Veterinary License No.1 12 VS Code No. 19C1.00 ~. May 14, 1999 V 

II. 

, , 

COMPOSITION OF THE PRODUCT ./ 

A. Microorganism Used / 

1. Identification of the Microorganism, Including Strain or Isolate 

    
         

2. Isolation and Known Passage History, Including the Number of Passages Since Isolation 
in Each Type of Medium. Cell Culture and/or Animal 

3. 

4. 

            
          

Identification of the Master Seed 

            
   

Date of Notification from the CVB that the Master Seed is Eligible for Use in 
Production & Name and License Number of the Finn at the Time Notification is 
Received from CVB that the Master Seed is Eligible for Use in Production 

                 

      

B. Source and Date· of Accession 

c. 

D. 

                 

            

Proportions of Each Strain 

N/A 

 
  

   

 
 

CULTURES  
   

   

A. Jdentification  . . 

              
             

          

      
       

  

JU l i 5 1999 

LICENSING & POLICY 
DEVELOPMENT 

NO Et-JDORSEMENT EXPRESSED 

All redactions on this page are pursuant to (b)(4).
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OUTLINE OF PRODUCTION 
SALMONELLA TYPHIMURIUM VACCINE, LIVE BACTERIA 

U.S. Veterinary License No. 112 VS Code No. 19CI.00 May 14, 1999 

II. 

 

              
                

                     
  

     

 
  

          
       

   

                 

     

                  
 

               
          
               

             
               

                  
            

     

            /C.AA'f,-,<..--n •. i1t, 

l.       

 
 
 

  

     
   
   

2.        

    

  
  

 

    
        

      
        
       
       
        
        
       

FILED wiill 
.,~ ~USD."-APHIS.VS 

O",N I E'R FOR VETERINARV 
tllOLOGICS 

JUL IS 1999 

All redactions on this page are pursuant to (b)(4).
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OUTLINE OF PRODUCTION 
SALMONELLA TYPHIMURIUM VACCINE, LIVE BACTERIA 

U.S. Veterinary License No. 112 VS Code No. 19C1.OO May 14, 1999 

II     

 
    
    

     
     
     

    
 
 

 
 

   
  
  
  

  
  
  
  
  

  

         

    
   
   

   
   
   
   

     

     

  
  
  

E. Storage Conditions of Seed Cultures ,/ 

 
               

F. Method of Preparing Suspensions for Seeding or Inoculation .-

              

G. Technique of Inoculating 

1. 

2. 

     

     

                 
    

    
                 

             
    

  

              
                  

          

JU l 1 5 1999 

0 '1"" LlCENSING& P Lv 1 

DEVELOPMEt~T '''_, 
,,1<> i=!\lliORSEMENT EXeFiESSE[, 

All redactions on this page are pursuant to (b)(4).



Page 4 

OUTLINE OF PRODUCTION 
SALMONELLA TYPHIMURlUM VACCINE, LIVE BACTERlA 

U.S. Veterinary License No. 112 VS Code No. 19CI.00 May 14, 1999v 

II. H. 

I. 

Period of Time and Conditions for Incubation and Degree of Temperature Used ~ 

I. 

2. 

   

 
             

            
 

    
  

            
             

 
Character and Amount of Growth: Observation as to Contamination of Growth 

            

          
   

J. Method of Attenuation 

     

III. HARVEST ~ 

A. Handling and Preparation of Cultures and Media for Harvest ~ 

 

C. 

D. 

                
        

Minimum and Maximum Harvest Period from Inoculation 
      

     

J ci 
Technique of Harvest (j. If (Y' 

                 

            
            

Specifications for Acceptable Harvest Material 

              
                

   
          

   
CENTER FOR VETERINARY 

BIOLOGICS 

JU L i 5 1999 

LlCENSIt')(. & POLICY 
DEVELOPMENT 

NO ENDORSEMENT EXPRESSED 

All redactions on this page are pursuant to (b)(4).
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OUTLINE OF PRODUCTION ./' 
SALMONELLA TYPHIMURIUM VACCINE, LIVE BACTERIA 

U.S. Veterinary License No. 112 VS Code No. 19CI.00 ,/ 
,/ 

May 14, 1999 

III. E. Handling of Discarded Material Not Used in Production I-

            

F. Additional Pertinent Information 

IV. PREPARATION OF THE PRODUCT 

 

A. Method ofInactivation. Attenuation. or Detoxification ~ 

B. 

  

               
     

Composition of Preservative. Adjuvant or Stabilizer, and Proportions Used 
       

                    
   

 Method and Degree of Concentration --

  
 

            

D. Standardization ofthe Product 

E. 

                 
   

Assemblv of Units to Make a Serial - ".Iv ., 
     

                 
                 

   
           

  

   
         

      
      

   

  
  
  

  
     

                 
                

 
 

(}eNTER FOR VETERINARV 
BIOLOGiCS 

JU L 1 5 1999 

All redactions on this page are pursuant to (b)(4).
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OUTLINE OF PRODUCTION 
SALMONELLA TYPHIMURIUM VACCINE, LIVE BACTERIA---

U.S. Veterinary License No. 112 VS Code No. 19CI.OO '" May 14, 1999 ~ 

IV. E. 2.      

      

3.     

       

4.     

  

F. Volume ofFill for Each Size Vial 

       

           

 
   

   
 ~ G. 

H. 

Fill Volume (mL) 
Dose Minimum Maximum Container Stopper 

                    

                   

Method and Technique of Filling and Sealing of Final Containers 

                 
                 

              
         

        
DeSIccatIOn and MOIsture Control    

1. Procedures --

              
                

                 
               

        
                 

           
        

2. Testing 

               
           

       
   

 

JUL 1 5 1999 

All redactions on this page are pursuant to (b)(4).
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OUTLINE OF PRODUCTION 
SALMONELLA TYPHIMURIUM VACCINE, LIVE BACTERIA ~ 

U.S. Veterinary License No. 112 VS Code No. 19CI.OOc/" May 14, 1999 v 

IV. 

V. 

I. Amount of Antigenic Material Per Dose(s) in Final Container 

               

           
       

TEST  
... 

A. 

           

B. 

     
   

           
                  

    

              
              

             

                      

 
               

    

   
 

      
      

  
        

  

   
  

 
  

JUl 1 I.) 1999 
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OUTLINE OF PRODUCTION v 
SALMONELLA TYPHIMURIUM VACCINE, LIVE BACTERIA 

U.S. Veterinary License No. 112 VS Code No. 19CI.00 ,/ May 14, 1999 <./ 

V. D. 

E. 

Moisture. if Desiccated 

           

Any Other Tests 

Identity Test "./ 

              
                

             

          

VI. POST PREPARATORY STEPS 

A. Form and Size of Final Containers in Which the Product is to Be Distributed 

               
     

        

B. Collection, Storage and Submission of Representative Samples 

D. 

             

        
   

 
 

                
    

 

Use. Dosage and Route of Administration     
     

/1. 

l;, 
, J 

.'-, ~ i.! 
]-' 

  

    
                 

           
          

             
        

FILED with 
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OUTLINE' OF PRODUCTION 
SALMONELLA TYPHIMURIUM VACCINE, LIVE BACTERIA 

U.S. Veterinary License No. 112 VS Code No. 19CI.00 ,/ May 14, 1999 ,/ 

VI. D. 2. Dosage 

      
         

3. Route of Administration v" 

      

             

       

       

              

E. Confidential Information 

I.     

II.   

III.   

IV.      

V.  

             
             

              
  

American Home Products Corporation 
    

 
   

        

FIL.ED with 
USDA·APHIS·VS 

CENTER FOR VETERINAIW 
BIOLOGICS 

JU L 1 5 1999 

UOENSING &. POLICY 
DEVEl..OPMENT 

~IO ENDORSEMENT EXPF1ESSED 
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SITE OF MANUFACTURE 
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OUTLINE OF PRODUCTION 
SALMONELLA TYPHIMURIUM VACCINE, LIVE BACTERIA 

U.S. Veterinary License No. 112 VS Code No. 19C1.OO May 14, 1999 

PAGE CHANGES 

comments dated 26, 1997. 

 Per USDA comments dated June 26, 1997. 

 Per USDA comments dated June 26, 1997. 

 Per USDA comments dated June 26, 1997. 

      

Page     

IV.G.       

(b)(6)

(b)(4)



Page 6 v 

IV.H.1. 
Page 7 v 
IV.1. 
Page 7 ... 
V.B.1. 
Page 7 I-

V.C.1. 
Page 7 

J.--
V.C.2. 
Page 8 

"'" V.E. 
Page 8 

~  
VI.A. 
Page 8 ..... 
VI.C. 
Page 8 v'  
VI.D., 

    

        

        
  

   

   

   

        
       

        

      
 

FDL Mfg. recommendation. 

Based on the Immuno titer. 

To use the same method that is required 
for live NDV vaccines. 
Per USDA comments dated June 26, 1997. 

Per USDA requirements. 

Per USDA comments dated June 26, 1997. 

Per Marketing recommendation. 

Based on the real time stability data. 

Per USDA comments dated June 26, 1997. 

, FILED with 
USDA"APHIS.VS 

CENTER FOR VETEi'lI/ll" IW 
810l0GICS II 

JUl 1 5 1999 
(b)(6)
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800 5th Street, NW 
P.O. Box 518 
Fort Dodge, IA 50501 

Dear   

-'/ 

July 27,1999 

This is in response to your March 25 and May 14, 1999, submissions for your 
Salmonella Typhimurium Vaccine, Live Bacteria, APHIS Product Code 19C1.OQ.. 
(unlicensed). These submissions consisted of reports describing efflcacy trials of 
this product in day old chicks when challenged with Salmonella typhimurium, 
S. heidelberg, and S. enteritidis (2 reports). 

These reports have been reviewed. The initial (March 25) study of chickens challenged 
with S. enteritidis demonstrated efficacy of the product only in internal organs for both 
one- and two-dose regimes. In the other 3 studies, statistical estimates demonstrate 
acceptable efficacy of this product in internal organs, intestines, and ceca when the 
two-dose regimen is used, but not with one dose alone. 

It is noted that the titer of the vaccine used in each of these 4 studies varied. For a label 
claim against all 3 species (S. typhimurium, S. heidelberg, and S. enteritidis), these 
reports are acceptable in demonst         
intestines, and ceca of chickens at             
when vaccinated once at day-of-age and again at 2 weeks of age. 

If you have any questions regarding this letter, please contact me at your convenience. 

Sincerely, 

/s/ Michel Y. Carr 

Michel Y. Carr 
Staff Microbiologist 
Licensing and Policy Development 

cc: 
CVB-IC 
CVB-L 

V ~(t.t-01--1+ 
I\; APHIS:CVB-LPD:MYCarr:kb:232-5785:7-27-99 

P:\mycarr\Ft. Dodge 112:19Cl.OO _0399 _Efficacy - 3 challenges.1wp 

(b)(6)

(b)(6)
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800 5th Street, NW 
P.O. Box 518 
Fort Dodge, IA 50501 

Dear   

July 27, 1999 

This is in response to your March 25 and May 14, 1999, submissions for your 
Salmonella Typhimurium Vaccine, Live Bacteria, APHIS Product Code 19C1.OQ. 
(unlicensed). These submissions consisted of reports describing efficacy trials of 
this product in day old chicks when challenged with Salmonella typhimurium, 
80 heidelberg, and 80 enteritidis (2 reports). 

These reports have been reviewed. The initial (March 25) study of chickens challenged 
with 80 enteritidis demonstrated efficacy of the product only in internal organs for both 
one- and two-dose regimes. In the other 3 studies, statistical estimates demonstrate 
acceptable efficacy of this product in internal organs, intestines, and ceca when the 
two-dose regimen is used, but not with one dose alone. 

It is noted that the titer of the vaccine used in each of these 4 studies varied. For a label 
claim against all 3 species (80 typhimurium,S heidelberg, and'S enteritidis), these 
reports are acceptable in demonstrating efficacy of the product in internal organs, 
intestines, and ceca of chickens at             
when vaccinated once at day-of-age and again at 2 weeks of age. 

If you have any questions regarding this letter, please contact me at your convenience. 

Sincerely, 

/s/ Michel Y. Carr 

Michel Y. Carr 
Staff Microbiologist 
Licensing and Policy Development 

cc: 
CVB-IC 
CVB-L 

rJ ~'LYtlr;+ 
'-l; APHIS:CVB-LPD:MYCarr:kb:232-5785:7-27-99 

P:\mycarr\Ft. Dodge 112:19Cl.OO_0399 _Efficacy - 3 challenges.lwp 
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Center for Veterinary Biologics 
USDA, APHIS, VS, CVB-LPD, Biometrics 

Memorandum 
To 
From 
Date 
Subject 

Michel Carr 
David Siev 
6/22/99 
Ft. Dodge Report B-393-A2.R 
Efficacy of Salmonella typhimurium vaccine against Salmonella enteriditis challenge 
Code 19C1.OO 

This report makes no mention of the previous study. The background section should refer to the 
previous study and justify repeating it. I gather from your comments that the intent was to 
increase the Salmonella enteriditis potency to achieve acceptable efficacy. This objective should 
also have been clearly stated in the report. 

Estimates of vaccine efficacy in preventing Salmonella enteriditis colonization are shown in the 
following tables (estimates are given only if a 95% confidence interval does not include zero). 

One Dose Regimen 
Study 

March May Both 

organ 
intestine 

ceca 

Two Dose Regimen 

organ 
intestine 

ceca 

44% 
--
--

March 

38% 
--
--

54% 
--
--

Study 

May 

67% 
25% 
55% 

49% 
--
--

Both 

51% 
--

41% 

No change is evident for the single dose regimen. For the two dose regimen, the results of the 
second study appear to indicate somewhat better efficacy. Should the studies be analyzed 
separately or combined in a stratified analysis? The answer is clear from neither a clinical nor a 
statistical perspective. 

The statistical approach indicates possible heterogeneity in vaccine efficacy between the two 
studies (p values ranging from 0.01 to 0.05) for the two dose regimen. Results that are not 
homogeneous should not be indiscriminately combined. 

Slav to Carr. 6/22/99 Paga10f 5 Sa_aro 990S14.112.lwp 



A clinical perspective would consider the possibility of a dose-response relationship between the 
two studies. It is difficult to verifY the presence of a dose-response relationship with only two 
dose levels, particularly since dose is completely confounded with trial. It is possible that the 
results of the second trial are due to increased vaccine potency, and, if so, vaccine efficacy may 
be estimated from this trial without considering the initial results (assuming that release potency 
will be based on the second trial). It is also possible that the discordant results are random or due 
to trial-specific factors, in which case the data of both trials would have to be considered in some 
fashion. 

In any case, the intestine is the only one of the three sites for which it matters whether a separate 
or combined analysis is done. The combined data are insufficient to detect· a difference between 
vaccinates and controls. The data of the second trial support a difference, although not a very 
large one (vaccine efficacy = 25%). Perhaps the proposed label claim could be appropriately 
modified. 

Siev to Carr, 6/22199 Page20f5 
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FORT DODGE ANIMAL HEALTH 

MAILING ADDRESS: 
p.o. BOX 518 
FORT DODGE, IOWA 50501 

TELEPHONE: 515-955-4600 
FAX: 515-955-9183 

March 25, 1999 

Dr. Michel Carr 
Staff Microbiologist 

DIVISION OF AMERICAN HOME PRODUCTS CORPORATION 

Bacteriology and Biotechnology Section 
USDA APHIS VS 
CVB-LPD 
5 i 0 South 17th Street 
Suite 104 
Ames, IA 50010 

'9f1 ",n,{JE".VER(ADDFjE.SS: 
o ISOI:! SJiH ST.fl~EiAIf,iN. 
FORT DODGE, IOWA 50501 

RE: VS Code 19C1.00 - Efficacy of a Salmonella Typhimurium Aro A-Live Vaccine In Day 
Old Chicks Against Salmonella Typhimurium Challenge; Efficacy of a Salmonella 
Typhimurium Aro A-Live Vaccine In Day Old Chicks Against Salmonella Heidelberg 
Challenge and Efficacy of a Salmonella Typhimurium Aro A-Live Vaccine In Day Old 
Chicks Against Salmonella Enteritidis Challenge 

Dear Dr. Carr: 

Enclosed please find three reports entitled "Efficacy of a Salmonella Typhimurium Aro A-Live 
Vaccine In Day Old Chicks Against Salmonella Typhimurium Challenge; Efficacy of a Salmonella 
Typhimurium Aro A-Live Vaccine In Day Old Chicks Against Salmonella Heidelberg Challenge 
and Efficacy of a Salmonella Typhimurium Aro A-Live Vaccine In Day Old Chicks Against 
Salmonella Enteritidis Challenge". 

Approval of the enclosed report is respectfully requested. 

  
        

Ig 

Enclosures 

\).,~ 
WORLDWIDE MANUFACTURERS OF VETERINARY PHA1MACEUTICALS AND BIOLOGICALS 

7, .3?~ MAR 3 1 19C)Q 
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REPORT TITLE: 

Efficacy Of A Salmonella Typhimurium Aro A- Live Vaccine In Day Old Chicks Against 
Salmonella Enteritidis Challenge 

VS Code 19C1.OO 

March 25,1999 

u.S. Veterinary License No. 112 
F art Dodge Animal Health 

Fort Dodge, Iowa 
USA 
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2.0 STUDY SUMMARY 

Vaccination of chicks with a live Salmonella typhimurium aroA- vaccine against a 
pathogenic Salmonella enteritidis challenge was investigated. On      

  accinated one time at one day of age by the coarse spray route        
 Ano      s was vaccinated at one day of ag      
         and again at 2 weeks of age by the oral route with   

       he vaccinates, including the non-vaccinated chall   
  llenged  at 6 weeks of age         of    

  strain of Salmonella enteritidis then necropsied at 7 days post challenge. The 
liver, spleen, kidney, duodenum, ileum, jejunum and cecal contents were collected and 
cultured from each bird. 

The recovery of Salmonella enteritidis from internal organ pools (liver, spleen and 
kidney), intestinal pools (duodenum, ileum and jejunum) and cecal contents was 
statistically analyzed between to vaccinated, challenged birds and non-vaccinated, 
challenged control birds. The data showed that there was a significant difference (P < 
0.05) between the vaccinated and non-vaccinated challenged birds in recovery of 
Salmonella enteritidis from the internal organ pool. The results showed that birds 
vaccinated once (at one day of age) or twice (at one day of age and again at two weeks of 
age) did not have significant reduction of Salmonella enteritidis recovery from the 
intestinal pool or cecal contents compared to the non-vaccinated challenged controls. 
However, the titer of vaccine administered was below the plarmed titer on both occasions. 
Also, the challenge was more severe than intended. That combination of factors may 
have contributed to the failure of significant reduction of SE colonization of intestine and 
cecum. 

There was no mortality attributable to the administration of the vaccine during this study. 
Therefore, it     FDAH Salmonella typhimurium aroA- live vaccine, 
consisting of        is safe and efficacious for the reduction of internal 
organ colonization of chickens by Salmonella enteritidis when it is administered at one 
day of age and again at two weeks of age. 

All redactions on this page are pursuant to (b)(4).
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3.0 GENERAL INFORMATION 

3.1 Title: Efficacy of a Salmonella typhimurium aroA- live vaccine in day 
old chicks against Salmonella enteritidis challenge. 

3.2 Report No: B-393-98-A4.R 

3.3 Study Support: 

3.3.1 Trial Site 
Fort Dodge Animal Health 
800 5th Street NW 
Fort Dodge, Iowa 50501 

3.3.2 Study Sponsor 
Fort Dodge Animal Health 
800 5th Street NW 
Fort Dodge, Iowa 50501 

3.3.3   
  

Fort Dodge Animal Health 
800 5th Street NW 
Fort Dodge, Iowa 50501 

3.3.4   
  

Fort Dodge Animal Health 
800 5th Street NW 
Fort Dodge, Iowa 50501 

3.3.5 Veterinary Support 
Veterinary Services 
Fort Dodge Animal Health 
800 5th Street NW 
Fort Dodge, Iowa 50501 

3.3.6 Laboratory Support 
Biological R&D Department 
Fort Dodge Animal Health 
800 5th Street NW 
Fort Dodge, Iowa 50501 

(b)(6)

(b)(6)
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5.0 MATERIAL AND METHODS 

5.1 Event Log 

Start Date: 
Completion Date: 

May 12, 1998 
July 17,1998 

Date Bird Age Procedure 
May 12 
May 26 
June 23 
June 30 

One Day of Age 
2 Weeks of Age 
6 Weeks of Age 
7 Weeks of Age 

First Vaccination 
Second Vaccination (Group 2) 
Challenge 
Necropsy 

5.2 Animal Selection 

5.2.1 Test Animals 

Type: SPF White Leghorns 
Number: 90 birds at one day of age 
Identification: Controls and vaccinates were housed in separate isolators. 

Identified with cage cards to denote group. 
Source: Hy-Vac (Flock # B31) 

5.2.2 Housing and Care of Animals 

All the chickens were reared in isolators until the completion of the study. 
Standard infrared heating lamps were used as needed. Only healthy 
chickens were used for this study. Any ill-thriven chickens were 
excluded. 

All the chickens were under veterinary care and were fed a standard 
antibiotic-free commercial diet, with food and water available ad libitum. 
Each batch of feed and the source of drinking water were screened for the 
presence of Salmonella contamination as described in Appendix 1. 

5.3 Test Vaccine 

5.3.1 Composition of Vaccine 

The experimental vaccine was produced according to the VS Code 
19C1.00 Outline of Production. The lyophilized experimenta   

   lmonella typhimurium strain STM-l (aroA-) a   
  

(b)(4)

(b)(4)
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5.3.2 Source of Vaccine 

Vaccine for use in this study was prepared by Biological R&D 
Department, Fort Dodge Animal Health, Fort Dodge, Iowa. 

5.3.3 Shipment of Samples 

No shipping of vaccine samples was performed. 

5.3.4 Lot Number 

Salmonella typhimurium AWC 591  
Lot# 11 08-54-082997 

5.3.5 Vaccine Testing 

Testing has been conducted on the prototype vaccine at Fort Dodge 
Animal Health, Fort Dodge, Iowa in accordance with the Outline of 
Production, VS Code 19C1.00. See Attachment 1 for QC vaccine testing 
results. 

5.3.6 Storage 

All the vaccines were stored between 2°C and 7°C before their use in the 
present study. 

5.4 Experimental Design 

Test 
Gronp 

1 

2 

3 

4 

Vaccination Targeted Vaccination Challenge No. of Birds 
Route Dose (CFU/mL) Route 

cst      30 

CS/Oral*      30 

Control None  20 

Control None  10 

I CS=Coarse Spray 
, Second vaccination administered by oral route at two weeks post first 
vaccination. 

All redactions on this page are pursuant to (b)(4).
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5.5 Vaccination 

5.5.1 Calculation of Vaccine Dosage Levels 

Experimental vaccine stock was titrated 5 times before vaccination. 
Dosages of the experimental vaccine were calculated based on the titers 
and appropriate dilutions made in sterile deionized water. 

5.5.2 Coarse Spray Vaccination 

Vaccination by coarse spray was accomplished using a hand -held sprayer 
device, previously calibrated as to average volume of liquid delivered as 
spray per unit of time at the desired standard settings. The birds were 
grouped together in one comer of the isolator, or in an appropriate smaller 
container, and spray applied to the heads of the birds until the calibrated 
total dosage had been given. 

Each bird was vaccinated with target titer          (l mL 
!bird) of the Salmonella. typhimurium aroA- vaccme. The vaccine 
administered was titrated before vaccination. 

Birds were observed daily and any clinical signs of disease were recorded. 

5.5.3 Oral Route Vaccination 

Chickens in group 2 were boosted at two weeks post-first vaccination. 
The vaccine was administered orally in the drinking water as described 
below. The vaccine administered was titrated 5 times. 

On the day of vaccination, the birds were deprived of drinking water for 
three hours. The vaccine was rehydrated, diluted as required, and mixed 
into a measured quantity of cool distilled water that was previously 

    onsumed in one hour by the birds so as to provide 1.0 x 
     The vaccine-containing water was the sole source of 

drinking water. Once the vaccine-containing water was consumed, the 
drinker was removed from the isolator and the regular drinking water 
source was turned back on. 

Each bird was vaccinated with target titer        (l 
mL!bird) of the Salmonella typhimurium aroA- vaccme. The vaccine 
administered was also titrated before vaccination. 

Birds were also observed daily and any clinical SIgns of disease were 
recorded. 

All redactions on this page are pursuant to (b)(4).
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6.3 post-cballenge Observation 

All the birds challenged were also observed daily. There was no mortality 
attributable to the administration of the SE challenge culture. 

6.4 Titration Results 

The titer    rium aroA - vaccine administered by coarse spray 
route was          e titer of the same vaccine administered by 
oral route was        

The titer of SE challenge culture (FDAH 1105-03) wa         

6.5 Culture Results 

The data in Table 1 (raw data in Attachment 2) indicate that the FDAH 
Salmonella typhimurium aroA- vaccine administered once (coarse spray route at 
one day of age) or twice (coarse spray at one day of age and then oral route at two 
weeks of age) both offered significant protection (P < 0.05) from SE colonization 
of the internal organs (liver, spleen and kidney) compared to the non-vaccinated 
challenged controls. There was no significant difference in SE colonization 
between birds vaccinated once or twice with FDAH live Salmonella typhimurium 
aroA - vaccine. 

The data in Table 1 (raw data in Attachment 2) also indicate that FDAH 
Salmonella typhimurium aroA- vaccine administered once or twice offered no 
significant protection against SE colonization of the intestines and the ceca. 

6.6 Agglutiuation Test 

An agglutination test with group D Salmonella antiserum was used to confirm the 
presence of a group D Salmonella species. The results in Attachment 3 confirmed 
the results obtained from the cultures. Every colony tested was positive for group 
D Salmonella. 

7.0 DISCUSSION 

Reisolation results (Table 1) indicate that FDAH Salmonella typhimurium aroA-vaccine 
was capable of reducing internal organ colonization following challenge with a 
pathogenic SE isolate. 

Following challenge, SE colonization of the intestines and cecal contents was not 
significantly different between vaccinates and non-vaccinated, challenged controls (Table 
1). The doses of vaccine actually given both at day of age and at two weeks of age were 
lower than targeted. In addition, the challenge was given at nearly twice the intended 

All redactions on this page are pursuant to (b)(4).
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titer. That combination of factors may have contributed to .the failure of the vaccine to 
significantly reduce SE colonization of the intestines and cecum. Because the planned 
vaccine and challenge titer levels were not achieved in this study, the study will be 
repeated in order to demonstrate significant reduction in SE colonization of intestines and 
cecum. 

No mortality was observed that was attributable to FDAH Salmonella typhimurium aroA­
vaccine, indicating that it was safe for coarse spray and oral administration. 

8.0 CONCLUSION 

The FDAH live Salmonella typhimurium vaccine, fo     e Outline of 
Production for VS Code 19C1.OO, with a titer of         is safe and 
efficacious for the reduction of SE colonization of th      kens when it 
is administered one time at one day of age or at one day of age and again at two weeks of 
age. 

All redactions on this page are pursuant to (b)(4).
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Table I 

Efficacy of Salmonella typhimurium Vaccine in Preventing Colonization by 
Salmonella enteritidis: Individual Organ Pool Data 

Group Vaccine Challenge 
No. Route 

I CS  
2 CS2/0ral  
3 None4  
4 None  

No enrichment = Direct plate culture 
2 CS=Coarse Spray 

No. SE Positive INo. Cultured 
Organ Pool' Intestine Cecal 

Pool Contents I 

15/27" 22/27" 24/27" 
18129" 27/29" 29/29" 
20/20b 18/20" 19/20" 

0/8 0/8 0/8 

3 Values within the same column followed by different letters are significantly 
difforent (Fisher's exact test: P < 0.05). 
4 Please note that groups 3 & 4 are the positive and negative control groups. 

(b)(4)
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APPENDIXl 

Environmental Monitoring: Methods 

Culture Method for Feed and Drinking Water 

Approximately 5 grams of feed or 5 mL of source water for drinking were mixed with 45 
mL of BGTB and incubated for 5 days at 42°C. After incubation 0.1 mL subcultures 
were streaked onto BG (Brilliant Green) agar plates and incubated at 42°C for 24 to 48 
hours. Suspect colonies were subcultured onto blood agar and identified using either API 
strips or the Vitek system. 

Environmental Monitoring 

2x skim milk was used to dampen sterile gauze prior to sampling of the following 
areas: 

Feed bins 
Water dishes 
Isolator gratelfiooring 
Isolator - top and front 
Floor drain basket 
Hallway floor outside of isolation room 

Each individual gauze/sample was placed in a container with approximately 50 mL of 2x 
skim milk (transport media). One mL ofmilklsample was added to 9 mL ofBGTB and 
incubated at 42°C for approximately 24 hours. After incubation 0.1 mL subcultures were 
be streaked onto XLT4 agar plates and incubated at 42°C for 24 to 48 hours. Suspect 
colonies were subcultured onto blood agar and identified using either API strips or the 
Vitek system. 
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ATTACHMENT 1 

QC Vaccine Testing Results 



FINAL REPORT 

ORDER': 34791 
MATERIAL S TYPHlHUR1UM A~C 591 
ASPECT: •.. 
SECTION: SRD REQUESTED BY: MALLINGER 
DATE LOGGED: 08/29/97 DATE SCHEDULED:D9/D2/97 
LOT/SERIAL.: 
LOT/SERIAL': 1108·54·082991 
SPECIAL INSTRUCTIONS: REHYDRATE TO 5HL ~/PBS·LIVE MUTANT· AUTOCLAVE 
BLEND DATE: VOLUME: 

REQUESTED TEST RESULT 

8f18.2 10/80 THIO 30·35C STERILITY 

START DATE: 9/2/97 END DATE: 9/16/97 ANALYST: SLB 

MATERIAL#: 

BOOI:#: 

BT18.2 110110 NO CONTAMINATION SEEN THIO 30·3St 
• 

fB14.2 10/40 TSB 20·25C STERILITY 

START DATE: 9/2/91 END DATE: 9/16/91 ANALYST: SLB BOOK#: 

FS14.2 STER 110/10 NO CONTAMINATION SEEN TSS 20·25C 

HO MOISTURE D29·CHO 

START DATE: 9/10/97 END DATE: 9/10/97 ANALYST: LD 

HO HOISTURE 10.795 

1032 BACTERIAL 10ENTI1Y·BI0 eVil 

START DATE: 9/4/97 END DATE: 9/5/97 ANALYST: W 

1032 VITEK 

ORDER STATUS: 
APPROVED BY: 
APPROVAL DATE: 

 
 

 

ISALMONELLA SPECIES 

 

 fJ/17 

, 

BooK#: 

BooK#: 

B393 R2415 

STATUS: ! 

STATUS: ! 

STATUS: § 

AVG:0.8 

STATUS: !!. 

SPECS·CIJIHENTS 

(~B~4Q. 
~O 

10/10 NO GR~H THIO 30·3SC 

10/10 NO GR~TH TSB a 20·25C 

( )( 

THIS IE A T:;·I::.. COpy OF 
CJRICo,i"-.IAL DATA 

NA  ~'~--­

DATE~'r-~ 

PAGE #: I 

) 
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ATTACHMENT 2 

Salmonella enteritidis Organ Pool Reisolation Data 



Efficacy of Salmonella Typhimurium Aro A- Live Vaccine 
In Day Old Chicks Against Salmonella enteritidis Challenge 
Protocol # B393-98-A4 
Tissue Isolation Data 
Group 1 Vaccinated (CS) I Challenged 

15 Isolation 

Bird Organ Pool 
# BG 
1 + 
2 NG 
3 + 
4 + 

5 + 
6 NG 
7 NG 
8 NG 
9 + 

10 + 
11 + 
12 NG 
13 + 

14 + 

15 NG 
16 + 
17 + 
18 NG 
19 + 

20 NG 
21 NG 
22 + 

23 NG 
24 NG 
25 NG 
26 NG 
27 NG 

NG=No Growth 
NT=Not Tested 

Organ Pool 
XlT4 

+ 
NG 
+ 
+ 
+ 

NG 
NG 
NG 
+ 
+ 
+ 

NG 
+ 
+ 

NG 
+ 
+ 

NG 
+ 

NG 
NG 

+ 

NG 
NG 
NG 
NG 
NG 

'+"=Positive 
"-"=Negative 

2
ng 

Isolation 

Organ Pool Organ Pool 
BG XlT4 
NT NT 
NG NG 
NT NT 
NT NT 
NT NT 
NG NG 
+ + 
+ + 

NT NT 
NT NT 
NT NT 
NG NG 
NT NT 
NT NT 
NG NG 
NT NT 
NT NT 
NG NG 
NT NT 
NG NG 
NG NG 
NT NT 
NG NG 
NG NG 
NG NG 
NG NG 
NG NG 

Isolation Data 

1 S Isolation 

~ 
m 
E 
E 
~ Intest.Pool InteslPool '" BG XlT4 
+ NG NG 
- + + 
+ + + 
+ + + 
+ + + 
- + + 

+ + + 
+ + + 
+ NG NG 
+ + + 
+ + + 

- + + 
+ + + 
+ + + 

- + + 

+ + + 
+ + + 

- + + 
+ + + 

- NG NG 
- NG NG 
+ + + 
- NG NG 
- + + 

- + + 
- + + 

- + + 

Page 1 

2M Isolation 

~ 
m 
E 
E 

InteslPool Intest.Pool ~ 

'" BG XlT4 
NG NG -
NT NT + 
NT NT + 
NT NT + 

NT NT + 
NT NT + 
NT NT + 
NT NT + 
NG NG -
NT NT + 
NT NT + 

NT NT + 
NT NT + 
NT NT + 
NT NT + 
NT NT + 
NT NT + 
NT NT + 
NT NT + 

NG NG -
NG NG -
NT NT + 

NG NG -
NT NT + 
NT NT + 

NT NT + 

NT NT + 

-I;"';,J! 
) v • 

Cecal 
XlT4 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

-
+ 

-
+, 

-
+ 

+, 

, 'I ,,, --­,,=1 

J 

,-

@ 



Efficacy of Salmonella Typhimurium Aro A- Live Vaccine 
In Day Old Chicks Against Salmonella enteritidis Challenge 
Protocol # 8393-98-A4 
nssue Isolation Data 
Group 2 Vaccinated (CS&Oral) I Challenged 

1S1 Isolation 

Bird Organ Pool 
# BG 
1 NG 
2 NG 
3 + 
4 + 

5 + 

6 NG 
7 NG 
8 NG 
9 + 
10 NG 
11 NG 
12 + 
13 NG 
14 NG 
15 + 
16 + 

17 + 

18 + 
19 NG 
20 NG 
21 + 
22 NG 
23 + 
24 + 

25 NG 
26 + 
27 NG 
28 + 

29 + 
NG=No Growth 
NT=Not Tested 

Organ Pool 
XLT4 

NG 
NG 
+ 
+ 
+ 

NG 
NG 
NG 
+ 

NG 
NG 
+ 

NG 
NG 
+ 
+ 
+ 
+ 

NG 
NG 
+ 

NG 
+ 
+ 

NG 
+ 

NG 
+ 

+ 
'+"=Positive 

"-"=Negative 

2n Isolation 

Organ Pool Organ Pool 
BG XLT4 
NG NG 
NG NG 
NT NT 
NT NT 
NT NT 
NG NG 
+ + 

NG NG 
NT NT 
NG NG 
NG NG 
NT NT 
NG NG 
NG NG 
NT NT 
NT NT 
NT NT 
NT NT 
NG NG 
NG NG 
NT NT 
+ + 

NT NT 
NT NT 
+ + 

NT NT 
NG NG 
NT NT 
NT NT 

Isolation Data 

1 S Isolation 2n Isolation 

t:' t:' 
~ ~ 

E E 
E E 
.jl. Intest-Pool Intest-Pool Intest-Pool Intest-Pool ~ Cecal (J) 

BG XLT4 BG XLT4 XLT4 

- + + NT NT + • 
- + + NT NT + • 
+ + + NT NT + • 

) 
-~ 

+ + + NT NT + • 
+ + + NT NT + • 
- + + NT NT + • 
+ + + NT NT + + 

- + + NT NT + + 

+ + + NT NT + + 

- + + NT NT + • 
- + + NT NT + + , 

+ NG NG NG NG - + , 

- + + NT NT + + , 

- + + NT NT + + 

+ + + NT NT + • 
+ + + NT NT + · , 
+ + + NT NT + + , 

+ + + NT NT + + , 

- + + NT NT + + , 

- + + NT NT + + 

+ + + NT NT + + , 

+ NG NG NG NG - • -) 
+ + + NT NT + + 

+ + + NT NT + + , 

+ NG NG + + + + , 

+ + + NT NT + + 

- + + NT NT + + , 

+ + + NT NT + + , 

+ + + NT NT + • 

Page 2 



Efficacy of Salmonella Typhimurium Aro A· Live Vaccine 
In Day Old Chicks Against Salmonella enteritidis Challenge 
Protocol # 8393-9S-A4 
Tissue Isolation Data 
Group 3 Non-Vaccinated I Challenged 

15 Isolation 

Bird Organ Pool 
# BG 
1 + 

2 + 

3 NG 
4 + 
5 + 
6 + 
7 NG 
8 + 
9 + 

10 + 
11 NG 
12 + 
13 NG 
14 + 
15 + 

16 + 
17 + 
18 + 

19 + 

20 + 
NG=No Growth 
NT=Not Tested 

Organ Pool 
XLT4 

+ 
+ 

NG 
+ 
+ 
+ 

NG 
+ 
+ 
+ 

NG 
+ 

NG 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

'+tI=Positive 
tI-tl=Negative 

2R Isolation 

Organ Pool Organ Pool 
BG XLT4 
NT NT 
NT NT 
+ + 

NT NT 
NT NT 
NT NT 
+ + 

NT NT 
NT NT 
NT NT 
+ NG 

NT NT 
+ + 

NT NT 
NT NT 
NT NT 
NT NT 
NT NT 
NT NT 
NT NT 

Isolation Data 

1s Isolation 2R Isolation 

1:- 1:-• • E E 
E E , 

Intest.Pool Intest.Pool Intest.Pool Intest.Pool 
, 

Cecal In In 
BG XLT4 BG XLT4 XLT4 

+ + + NT NT + +. 

+ + + NT NT + + , 
+ NG NG NG NG - + 
+ + + NT NT + + 
+ + + NT NT + + 

+ + + NT NT + + 

+ + + NT NT + + 

+ + + NT NT + + 
+ NG NG NG NG - + 

+ + + NT NT + + 

+ + + NT NT + -
+ + + NT NT + + 

+ + + NT NT + + 

+ + + NT NT + + 

+ + + NT NT + + 
+ + + NT NT + + 

+ + + NT NT + + 

+ + + NT NT + + 

+ + + NT NT + + 

+ + + NT NT + + 
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Efficacy of Salmonella Typhimurium Aro A" Live Vaccine 
In Day Old Chicks Against Salmonella enteritidis Challenge 
Protocol # B393-98-A4 
Tissue Isolation Data 
Group 4 Non-Vaccinated / Non-Challenged 

1S Isolation 

Bird Organ Pool 
# BG 
1 NG 
2 NG 
3 NG 
4 NG 
5 NG 
6 NG 
7 NG 
8 NG 

NG=No Growth 
NT=Not Tested 

Organ Pool 
XLT4 

NG 
NG 
NG 
NG 
NG 
NG 
NG 
NG 

'+"=Positive 
"-"=Negative 

2n Isolation 

Organ Pool Organ Pool 
BG XLT4 
NG NG 
NG NG 
NG NG 
NG NG 
NG NG 
NG NG 
NG NG 
NG NG 

Isolation Data 

1 s, Isolation 

i:' 
~ 

E 
E 
0 Intest-Pool ]ntest.Pool '" BG XLT4 
0 NG NG 
0 NG NG 
0 NG NG 
0 NG NG 
0 NG NG 
0 NG NG 
0 NG NG 
0 NG NG 
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2nu Isolation 

Intest.Pool Intest.Pool 
BG XLT4 
NG NG 
NG NG 
NG NG 
NG NG 
NG NG 
NG NG 
NG NG 
NG NG 

i:' 
~ 

E 
E 
0 

'" 
0 
0 
0 
0 
0 
0 
0 
0 

Cecal 
XLT4 

0 
0 
0 
0 
0 
0 
0 
0 

I 
.J 

-j 



REPLY (USE THIS SPACE FOR REPLY SIGN AND DATE. RETURN PART 3 m SENDER. RETAIN PART 1.) 

SIGNATURE I DATE 

FORM AD-3ll (REV. 3/81) 

(b)(4)



u.s. DEPARTMENT OF AGRICULTURE SPEED MEMO PART NUMBER DATE, I, j 
TO ~ ~ fI-'. 2 &/1( 9'1 

~ )J sU~l 14 k, (m)!.J &Je. 1'lC-/, a; 
=FRQ=M-----i-..L..---+---------i I/f/ IfPl ' (' ~~) 

)J. ~ S ',-~~ p ~ 4 

REPLY (USE THIS SPACE FOR REPLY SIGN AND DATE. RETURN PART 3 TO SENDER. RETAIN PART I.) 

~GNATURE N C~~ 
(DESTROY THIS PART 2 UPON RECEIP~ REPLY) FORM AD-31 r (REV. 3JB1) 

SENDER'S COPY 

(b)(4)



.tS.~~RTMENTpFAGRICULTURE LA, ED MEMO PART NUMBER DATE /J.-I, 

ffi 1 tLwvVUi / ~v- "'T "Y f7 ~1jo,1 1 ~ '1 ~? 
r=.--____________ ---1sU;l9lL (11'7-). l"lG/,rYtJ 

FROM ~) 
~~~>f\ k,~ ):<1 ( ~,"'-'l 

_. ,. U(f 

 
 

SIGNATURE tvyb 
REPLY (USE HIS SPACE FOR REPLY SIGN AND DATE. RETURN PART 3 TO SENDER RETAIN PART 1.) 

SIGNATURE I DATE 

FORM AD-311 (REV. 3181) 

(b)(4)



Center for Veterinary Biologics 
USDA, APHIS, VS, CVB-LPD, Biometrics 

Memorandum 

Michel Carr 
David Siev 
4/19/99 

To 
From 
Date 
Subject Ft. Dodge Reports B-393-98-A4.R, B-393-98-A6.R, B-393-98-AS.R 

Efficacy of Salmonella typhimurium vaccine against three challenges 
Code 19C 1. 00 

Groups of chicks either vaccinated by one of two regimens (coarse spray at one day, or coarse 
spray at one day followed by oral vaccination at two weeks) or held as unvaccinated controls 
were challenged at six weeks with one of three organisms (s. enteriditis, S. typhimurium, S. 
heidelberg). 

The proposed label claim is "an aid in the reduction of ... colonization of the internal organs, 
including the intestines and ceca." 

The table summarizes vaccine efficacy estimated from the data. The proposed clai.ll1 is well 
supported only for S. typhimurium and S. heidelberg, and only with the two-dose regimen. There 
is only weak support for any claim regarding S. enteriditis. 

Vaccination Regimen 

One dose Two dose 

organ 1 44% organ 38% 

S. enteriditis intestines - intestines -

ceca - ceca -

organ 88% organ 90% 

S. typhimurium intestines - intestines 65% 

ceca - ceca 60% 

organ 39% organ 1 86% 
S. heidelberg intestines - intestines 49% 

ceca - ceca 54% 

Table. Vaccine Efficacy (estimates shown only where 
significantly different than zero at 95% confidence level). 

Siev to Carr. 4119/99 Page 1 of 1 
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DIVISION OF AMERICAN HOME PRODUCTS CORPORATION 

MAILING ADDRESS: TC; t_' r,-.J 1 ~ .I"DELlVE;gy ADDRESS: 

P.O. BOX 518 
FORT DODGE, IOWA 50501 

TELEPHONE: 515-955-4600 
FAX: 515-955-9183 

May 14, 1999 

Dr. Michel Carr 
Staff Microbiologist 
Bacteriology and Biotechnology Section 
USDA APIDS VS 
CVB-LPD 
510 South 17th Street 
Suite 104 
Ames,IA 50010 

RE: VS Code 19C1.OO, Salmonella Typhimurium Vaccine, Live Bacteria 

Dear Dr. Carr: 

800 5TH STREET NoW. 
FORT DODGE, IOWA 50501 

Enclosed please find the report entitled "Efficacy Of A Salmonella Typhimurium Aro A-Live 
Vaccine In Day Old Chicks Against SaImonellaEnteritidis Challenge". 

Approval of the enclosed report is respectfully requested. 
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1.0 STATEMENTS OF APPROVAL AND COMPLIANCE 

We have reviewed this report and agree that it accurately reflects the study, Efficacy of a 
Salmonella typhimurium aroA- live vaccine in day old chicks against Salmonella 
enteritidis challenge. 
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2.0 STUDY SUMMARY 

Vaccination of chicks with a live Salmonella typhimurium aroA- vaccine against a 
pathogenic Salmonella enteritidis challenge was investigated. One gr     
was vaccinated one time at one day of age by the coarse spray route with       

 Ano      s was vaccinated at one day of age by the coarse spray 
         and again at 2 weeks of age by the oral route with   

     All the vaccinates, includin      
were challenged orally at 6 weeks of age with            

  of Salmonella enteritidis (FDAH 11 05-03) then necropsied at 7 days post 
challenge. The liver, spleen, kidney, duodenum, ileum, jejunum and cecal contents were 
collected and cultured from each bird. 

The recovery of Salmonella enteritidis from internal organ pools (liver, spleen and 
kidney), intestinal pools (duodenum, ileum and jejunum) and cecal contents was 
statistically analyzed comparing vaccinated, challenged birds and non-vaccinated, 
challenged control birds. The data showed that there was a significant difference (P < 
0.05) between the vaccinated and non-vaccinated challenged birds in recovery of 
Salmonella enteritidis from the internal organ pool. In addition, the results showed that 
birds vaccinated at one day of age and again at two weeks of age had a significant 
reduction (P < 0.05) of Salmonella enteritidis recovery from intestinal pool and ceca 
compared to birds vaccinated only once at one day of age. 

The data also showed that the birds vaccinated at one day of age and again at two weeks 
of age had a significant reduction (P < 0.05) of Salmonella enteritidis recovery from 
intestinal pool and ceca compared to non-vaccinated challenged controls. However, the 
birds vaccinated only once at one day of age had no significant difference in recovery 
from intestinal pool and ceca compared to non-vaccinated challenged controls. 

There was no mortality attributable to the administration of the vaccine during this study. 
Therefore, it     FDAH Salmonella typhimurium aroA- live vaccine, 
consisting of        is safe and efficacious for the reduction of internal 
organ, intestinal and cecal colonization of Salmonella enteritidis in chickens when it is 
administered at one day of age and again at two weeks of age. 

All redactions on this page are pursuant to (b)(4).
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3_0 GENERAL INFORMATION 

3.1 Title: Efficacy of a Salmonella typhimurium aroA- live vaccine in day 
old chicks against Salmonella enteritidis challenge. 

3.2 Report No: B-393-99-A2.R 

3.3 Study Support: 

3.3.1 Trial Site 
Fort Dodge Animal Health 
800 5th Street NW 
Fort Dodge, Iowa 50501 

3.3.2 Study Sponsor 
Fort Dodge Animal Health 
800 5th Street NW 
Fort Dodge, Iowa 50501 

3.3 .3   
  

    ealth 
800 5th Street NW 
Fort Dodge, Iowa 50501 

3.3.4   
  

Fort Dodge Animal Health 
800 5th Street NW 
Fort Dodge, Iowa 50501 

3.3.5 Veterinary Support 
Veterinary Services 
Fort Dodge Animal Health 
800 5th Street NW 
FOlt Dodge, Iowa 5050 I 

3.3.6 Laboratory Support 
Biological R&D Depmtment 
FOlt Dodge Animal Health 
800 5th Street NW 
Fort Dodge, Iowa 50501 

All redactions on this page are pursuant to (b)(4).
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4.0 INTRODUCTION 

4.1 Background 

Only a few strains of Salmonella cause severe disease in poultry. Those strains 
that are known to cause disease, such as Salmonella pullorum and Salmonella 
gallinarum, are serologically screened for by poultry producers. If flocks are 
found to be positive, the practice in the United States is eradication. Most 
Salmonella species isolated from poultry have little or no effect on the overall 
health of the bird. Rather, the biggest concern is one of public health. Salmonella 
food poisoning is a major health issue throughout the world. By effectively 
reducing the Salmonella bioburden found in poultry, a significant reduction in 
potential food poisoning is achieved, both from eggs and meat. 

Traditional formalin-killed Salmonella bacterins are available commercially. 
These bacterins often provide only limited protection against Salmonella as they 
do not confer significant immunity in the intestinal tract, the normal site of 
infection. Attenuated live strains may be proven to be more promising as they 
may be able to temporarily colonize the intestine and stimulate both local and 
systemic immunity. 

Due to the public health significance of Salmonella enteritidis (SE), cross 
protection against SE, Salmonella typhimurium and Salmonella heidelberg by a 
live vaccine is essential. An apathogenic strain of Salmonella typhimurium 
containing an aromatic mutation (aroA-) has been developed for the purpose of 
protecting chickens against disease caused by pathogenic strains of SE, 
Salmonella typhimurium and Salmonella heidelberg. 

4.2 Objective 

To evaluate the efficacy of'an apathogenic aromatic mutation (aroA-) strain of 
Salmonella typhimurium vaccine in preventing infection following oral challenge 
with a pathogenic SE isolate. 

4.3 Proposed Label Claim 

A modified live Salmonella typhimurium vaccine for day of age chicks as an aid 
in the reduction of Salmonella enteritidis, Salmonella heidelberg or Salmonella 
typhimurium colonization of the intemal organs, including the intestines and ceca. 
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5.0 MATERIAL AND METHODS 

5.1 Event Log 

Start Date: 
Completion Date: 

March 9,1999 
May 4, 1999 

Date Bird Age Procedure 

March 9 
March 23 
April 20 
April 27 

One Day of Age 
2 Weeks of Age 
6 Weeks of Age 
7 Weeks of Age 

First Vaccination 
Second Vaccination (Group 2) 
Challenge 
Necropsy 

5.2 Animal Selection 

5.2.1 Test Animals 

Type: SPF White Leghorns 
Number: 119 birds at one day of age 
Identification: Controls and vaccinates were housed in separate isolators. 

Identified with cage cards to denote group. 
Source: Hy-Vac(Flock#RFI-7) 

• 5.2.2 Housing and Care of Animals 

All the chickens were reared in isolators until the completion of the study. 
Standard infrared heating lamps were used as needed. Only healthy 
chickens were used for this study. Any ill-thriven chickens were 
excluded. 

All the chickens were under veterinary care and were fed a standard 
antibiotic-free commercial diet, with food and water available ad libitum. 
Each batch of feed and the source of drinking water were screened for the 
presence of Salmonella contamination as described in Appendix 1. 

5.3 Test Vaccine 

5.3.1 Composition of Vaccine 

The experimental vaccine was produced according to the VS Code 
19C1.OO Outline of Production. The lyophilized experimental vaccine 

   almonella typhimurium strain STM-l (aroA-) at passage 
  (b)(4)
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5.3.2 Source of Vaccine 

Vaccine for use in this study was prepared by the Biological R&D 
Department, Fort Dodge Animal Health, Fort Dodge, Iowa. 

5.3.3 Shipment of Samples 

No shipping of vaccine samples was performed. 

5.3.4 Lot Number 

Salmonella typhimurium AWC 591  
Lot# 1108-54-082997 

5.3.5 Vaccine Testing 

Testing was conducted on the prototype vaccine at Fort Dodge Animal 
Health, Fort Dodge, Iowa in accordance with the Outline of Production, 
VS Code 19C1.OO. See Attachment 1 for QC vaccine testing results. 

5.3.6 Storage 

All the vaccines were stored between 2°C and 7°C before their use in the 
present study. 

5.4 Experimental Design 

Test Vaccination Targeted Vaccination Challenge No. of Birds 
Group Route Dose (CFU/mL) Route 

1 cst     39 

2 CS/Oral*      40 

3 Control None  25 

4 Control None  15 

I CS=Coarse Spray , 
Second vaccination administered by the oral route at two weeks post first 

vaccination. 

All redactions on this page are pursuant to (b)(4).

(b)(4)
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5.5 Vaccination 

5.5.1 Calculation of Vaccine Dosage Levels 

Experimental vaccine stock was titrated 5 times before vaccination. 
Dosages of the experimental vaccine were calculated based on the titers 
and appropriate dilutions made in sterile deionized water. 

5.5.2 Coarse Spray (First) Vaccination 

Vaccination by coarse spray was accomplished using a hand-held sprayer 
device, previously calibrated as to average volume of liquid delivered as 
spray per unit of time at the desired standard settings. The birds were 
grouped together in one comer of the isolator, or in an appropriate smaller 
container, and spray applied to the heads of the birds until the calibrated 
total dosage had been given. 

   was vaccinated with target titer         
 of the Salmonella typhimurium aroA- vaccine. The vaccine 

administered was titrated before vaccination. 

Birds were observed daily and any clinical signs of disease were recorded . 

. 5.5.3 Oral Route (Second) Vaccination 

Chickens in group 2 were boosted at two weeks post first vaccination. 
The vaccine was administered orally in the drinking water as described 
below. The vaccine administered was titrated 5 times. 

On the day of vaccination, the birds were deprived of drinking water for 
three hours. The vaccine· was rehydrated, diluted as required, and mixed 
into a measured quantity of cool distilled water that was previ  

    onsumed in one hour by the birds so as to provide   
     The vaccine-containing water was the sole source of 

  Once the vaccine-containing water was consumed, the 
drinker was removed from the isolator and the regular drinking water 
source was turned back on. 

Each bird was vaccinated with target titer        (l 
mLlbird) of the Salmonella typhimurium aroA- vaccme. The vaccine 
administered was also titrated before vaccination. 

Birds were also observed daily and any clinical signs of disease were 
recorded. 

All redactions on this page are pursuant to (b)(4).
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5.6 Challenge and Observation Procedure 

At 6 weeks o               
target titer of                of 
SE (FDAR 1105-03). The SE culture was titrated before challenge. 

The birds in group 4 remained unvaccinated, and unchallenged as negative 
controls. 

Birds were observed daily and any clinical signs of disease were recorded. 

5.7 Sample Collection and Testing 

At necropsy, I gram each of the spleen, kidney, liver, and any organ displaying 
grossly visible lesions was aseptically obtained from each bird. Tissues from each 
individual bird were pooled and placed in individual sterile whirl pak bags. Ten 
milliliters (10 mL) ofBGTB (Brilliant Green Tetrathionate Broth) were added to 
each bag and the contents were macerated in a Stomacher blender for a period of 
30 seconds. The bags were incubated for 24 hours at 37°C. Any organs 
displaying grossly visible lesions were collected and cultured individually. 

Also, a 10 mm sample of the duodenum (bottom of the duodenal loop below the 
pancreas), jejunum (region of yolk sac diverticulum), and the ileum (anterior to 
the ileocecal junction) were aseptically collected from each bird, flushed 
internally and externally with phosphate buffered saline (PBS), pooled, and 
processed similarly. The bags were incubated for 24 hours at 42°C. 

After 24 hours incubation, a loopful from each whirl pak bag culture was streaked 
onto brilliant green agar containing 100 iJ.g/mL nalidixic (BGAN) and onto 
xylose-lysine tergitol 4 agar (XLT4). Plates were examined after 24 hour of 
incubation at 37°C. If SE grew on either of the plate media the pool was 
considered positive. 

After incubating for 48 hours, I mL of the BGTB from each bag culture 
containing a pool that plated negative for SE on both BGAN and XLT4 was 
transfened to a tube of fresh BGTB. The tubes were incubated for 24 hours at 
37°C and then streaked onto BGAN and XLT4. Plates were examined after 24 
hours of incubation at 37°C for the presence of SE. If SE grew on either of the 
plated media the pool was considered SE positive. 

An agglutination test with group D Salmonella antiserum was performed on at 
least one colony per plate from all positive plates to confi= the presence of a 
group D Salmonella species. Ten percent of all group D positive colonies were 
typed for species by NVSL. 

All redactions on this page are pursuant to (b)(4).
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The amount of Salmonella colonization of the ceca was assessed as follows. 
Approximately one gram of cecal content was aseptically weighed and placed in 
100 mL of sterile PBS (PH 7.2). The contents were mixed thoroughly and 0.1 mL 
of the suspension was plated on duplicate plates of BGAN. The plates were 
incubated for 24 hours at 37°C and the resulting colonies counted. 

5.8 Data Analysis 

A Fisher's exact test was used to analyze the direct plate recovery rate between 
vaccinates and the controls at a significance level ofP < 0.05. 

5.8.1 Safety 

Mortality, if any, due to the vaccine was also recorded. 

5.8.2 Trial Efficacy 

A statistically significant difference in the recovery of SE from the internal 
organ pools (liver, spleen, and kidney), intestinal pools or cecal contents 
between the vaccinated challenged chickens and non-vaccinated 
challenged control chickens was considered to demonstrate efficacy. 

5.8.3 Trial Validity 

6.0 RESULTS 

The trial was considered valid if non-vaccinated non-challenged chickens 
remained negative for Salmonella sp. throughout the study. 

6.1 Environmental Monitoring 

There was no Salmonella detected in the chickens' environment, when tested 
twice, once before putting chicks into isolators and again before challenge. The 
feed and water were tested free of Salmonella sp. (see Appendix 1). 

6.2 Post-vaccination Observation 

It was observed that there was no mortality attributable to the administration of 
FDAH Salmonella typhimurium aroA- vaccine during this study. In addition, 
there were no clinical signs or lesions attributable to Salmonella typhimurium. 
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6.3 Post-challenge Observation 

All the birds challenged were also observed daily. There was no mortality 
attributable to the administration of the SE challenge culture. 

6.4 Titration Results 

The mean titer o    m aroA- vaccine administered by coarse 
spray route was        and the mean titer of the same vaccine 
administered by oral route was         (Attachment 2). 

  ean titer of SE challenge culture (FDAH 1105-03) was       
  Attachment 2). 

6.5 Culture Results 

The data in Table 1 (raw data in Attachment 3) indicate that the FDAH 
Salmonella typhimurium aroA - vaccine administered once (coarse spray route at 
one day of age) or twice (coarse spray at one day of age and then oral route at two 
weeks of age) both offered significant protection (P < 0.05) from SE colonization 
of the internal organs (liver, spleen and kidney) compared to the non-vaccinated 
challenged controls. There was no significant difference in SE colonization 
between birds vaccinated once or twice with FDAH live Salmonella typhimurium 
aroA- vaccine. 

The data in Table 1 (raw data in Attachment 3) also indicate that FDAH 
Salmonella typhimurium aroA - vaccine administered twice offered significant 
protection (P < 0.05) against SE colonization of the intestines and the ceca 
compared to the non-vaccinated challenged controls. 

6.6 Agglutination Test 

An agglutination test with group D Salmonella antiserum was used to confirm the 
presence of a group D Salmonella species. The results in Attachment 4 confilmed 
the results obtained from the cultures. Every colony tested was positive for group 
D Salmonella. 

7.0 DISCUSSION 

Reisolation results indicate that FDAH Salmonella typhimurium aroA- vaccine was 
capable of reducing internal organ, intestinal and cecal colonization following challenge 
with a pathogenic SE isolate when administered twice. 

No mortality was observed that was attributable to FDAH Salmonella typhimurium aroA­
vaccine, indicating that it was safe for coarse spray and oral adminish·ation. 

All redactions on this page are pursuant to (b)(4).
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The FDAH live Salmonella typhimurium va      e Outline of 
Production for VS Code 19C1.00, with a          is safe and 
efficacious for the reduction of SE colonization of the internal organs, intestines and ceca 
of chickens when it is administered at one day of age and again at two weeks of age. 

All redactions on this page are pursuant to (b)(4).
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Table 1 

Efficacy of Salmonella typhimurium Vaccine in Preventing Colonization by 
Salmonella enteritidis: Individual Organ Pool Data 

No. SE Positive I No. Cultured 
Group Vaccine Challenge Organ Pod Intestine Cecal 

No. Route Pool Contents 2 

1 CS3 
 16/39a 36/39° 34/39° 

2 CS/Oral  12/40a 30/40a 17/40a 

3 None4  18I20b 20/20b 19/20b 

4 None  0/15 0/15 0/15 

Values within the same column followed by different letters are significantly 
different (Fisher's exact test: P < 0.05). 
2 No enrichment = Direct plate culture 
3 CS=Coarse Spray 
4 Please note that groups 3 & 4 are the positive and negative control groups 
respectively. 

All redactions on this page are pursuant to (b)(4).
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APPENDIXl 

Environmental Monitoring: Methods 

Culture Method for Feed and Drinking Water 

Approximately 5 grams of feed or 5 mL of source water for drinking were mixed with 45 
mL of BGTB and incubated for 5 days at 42°C. After incubation 0.1 mL subcultures 
were streaked onto BG (Brilliant Green) agar plates and incubated at 42°C for 24 to 48 
hours. Suspect colonies were subcultured onto blood agar and identified using either API 
strips or the Vitek system. 

Environmental Monitoring 

2x skim milk was used to dampen sterile gauze prior to sampling of the following 
areas: 

Feed bins 
Water dishes 
Isolator gratelflooring 
Isolator - top and front 
Floor drain basket 
Hallway floor outside of isolation room 

Each individual gauze/sample was placed in a container with approximately 50 mL of 2x 
skim milk (transport media). One mL of milk/sample was added to 9 mL of BGTB and 
incubated at 42°C for approximately 24 hours. After incubation 0.1 mL subcultures were 
streaked onto XL T4 agar plates and incubated at 42°C for 24 to 48 hours. Suspect 
colonies were subcultured onto blood agar and identified using either API strips or the 
Vitek system. 
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ATTACHMENT 1 

QC Vaccine Testing Results 
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ATTACHMENT 2 

Titration Data 

Replicate 1 st Vaccination 2nd Vaccination Challenge 
(cfuJdose) (cfuJdose) (cfuJdose) 

1          
2            

3         
    

4             

5             

Mean          

(b)(4)



~. 

I B-393-99-A2.R 

ATTACHMENT 3 

Salmonella enteritidis Organ Pool Reisolation Data 



Isolation Dala 

Efficacy of Salmonella Typhimurium AroA" LIve Vaccine 
In Day Old Chicks Against Salmonella enteritidis Challenge 
Protocol # 8393-99-A2 
Tissue IsolaHon Data 
Group 1 Vaccinated (CS) I Challenged 

1 Isolation 

Bird Organ Pool Organ Pool 

• BG 
1 NG 
2 NG 
3 NG , • 
5 NG 
6 • 
7 • 
8 • 
9 NG 

10 NG 
11 NG 
12 NG 
13 NG 
14 • 
15 NG 
16 NG 
17 • 
18 NG 

" NG 
20 NG 
21 • 
22 NG 
23 NG 
2' NG 
25 • 
26 • 
27 • 
2. NG 
29 • 
30 NG 
31 • 
32 • 
33 + 
3' NG 
35 NG 
36 NG 
37 • 
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PROTOCOL TITLE: 

EGG REISOLATION EVALUATION FOLLOWING VACCINATION WITH LIVE STM-1 
AND CHALLENGE WITH VIRULENT SALMONELLA ENTERITIDIS 

VS Code 

Date 

AUGUST 19, 1997 

U.S. Veterinary License No. 112 
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CONTENTS: 

1.0 STATEMENTS OF APPROVAL AND COMPLIANCE 

We have reviewed this protocol and agree that it accurately reflect the proposed study, Egg 
Reisolation Evaluation Vaccination with Live STM-I and Challenged with virulent Sahnonella 
Enteritidis. 
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2.0 GENERAL INFORMATION 

2.1 Title: 

2.2 

2.3 

Egg Reisolation Evaluation Vaccination with Live STM-l and Challenge with Virulent 
Salmonella Enteritidis. 

Protocol No: B-393-97-004.01 

Study Support: 

2.3.1 Trial Site 
South Atlantic Area 
Southeast Poultry Research Laboratory 
Athens, Georgia 30604 

2.3.2 Study Sponsor 
Fort Dodge Anll:nal Health 
800 5th Street NW 
Fort Dodge, Iowa 50501 

2.3.3   
   

Fort Dodge Animal Health 
800 5th Street NW 
Fort Dodge, Iowa 50501 

2.3.4 Study Investigator 
Dr. Jean Petter-Guard 
USDAARS 
Southeast Poultry Research Laboratory 
934 College Station Road 
P.O. Box 5657 
Athens, Georgia 30604 

2.3.5 Veterinary Support 
Fort Dodge Animal Health 
800 5th Street NW 
Fort Dodge, Iowa 50501 

2.3.6 Laboratory Support 
Fort Dodge Animal Health 
800 5 th Street NW 
Fort Dodge, Iowa 50501 

) 

(b)(4)
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3.0 BACKGROUND AND OBJECTIVE 

3.1 Background 
Only a few strains of Salmonella cause severe disease in poultry. Those that are known to 
cause disease, such as Salmonella pullorum and Salmonella gallinarum, are serologically 
screened for by poultry producers and if found, the practice in the United States is 
eradication. Most of the other Salmonella species isolated from poultry have little or no 
effect on the over all health ofthe bird. Rather, the biggest concern is one of public health. 
Salmonella food poisoning is a major health issue throughout the world. By effectively 
reducing the Salmonella bioburden found in poultry, a significant reduction in potential 
is achieved, both from eggs and meat. 

Traditional formalin-killed Salmonella bacterins are available commercially. These 
bacterins often provide limited protection against Salmonella as they do confer 
significant immunity in the intestinal tract, the normal site of infection. Attenuated live 
strains may prove to be more promising as they may be able to stimulate both local and 
systemic inununity. 

An avirulent strain of Salmonella typhimurium (STM -1) containing an aromatic mutation 
(aro-A) has been developed and demonstrated to protect chickens against disease caused 
by virulent Salmonella challenge. This strain has a limited ability to proliferate in vivo 
or in the environment. Fort Dodge Animal Health is in the process of developing an avian 
Salmonella vaccine utilizing this mutant strain. 

3.2 Objectives 

The objective of this study is to determine if the potential vaccine strain, STM -1, VS Code 
19C1.OO (frue Name: Salmonella Typhimurium Vaccine, Live Culture) will provide a 
significant reduction in transmission of Salmonella to the egg after a virulent challenge 

 Salmonella enteritidis. SPF leghorns (layer birds) will be vaccinated     
 ) at 14 weeks of age, and challenge with a virulent Salmonella enteritidis at 24 weeks 

of age. Eggs will be collected three weeks prior to challenged, and for at least ten weeks 
post challenge for cultures to determine if egg colonization following vaccination is 
significantly reduced following challenge. 

(b)(4)
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4.0 STUDY DESIGN 

Proposed Start Date: 
Proposed Completion Date: 

Event Log: 

4.1 Animal Selection 

4.1.1 Test Animals 

Type: 
Number: 
Sex: 

Layers 
60 birds at 14 weeks age 
Female 

Identification: all birds are to be wing banded 
Source: SPF facility (Hyvac or equiv.) 

4.1.2 Housing and Care of Animals 

All birds will be under veterinary care and will be fed a standard commercial diet, 
with food and water available ad libitum. Each batch of food and the source of 
drinking water will be prescreened for the presence of Sahnonella contamination 
(see Appendix 1). Vaccinates and controls will housed separately through the 
study. Housing will comply with applicable welfare regulations. 

Birds will treated as deemed necessary by the investigator after consultation 
with the study director. Any treatment before and during will be 
documented. Any birds that die during this study will be necropsied and tissues 
collected for culture for Salmonella. 

4.2 Test Vaccine 

4.2.1 Composition of vaccine 

Vaccine will consist of Salmonella typhimurium strain STM-l (arc-A). 
Specific vaccine composition will be listed in the final report. 

4.2.2 Source of Vaccine 

Vaccine will be prepared at the South Atlantic Area Southeast Poultry Research 
Laboratory, Athens, Georgia 30604. 

4.2.3 Batch Number 

To be recorded and identified on final report. 



4.3 
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Trial Design 

Table 1. Test Groups and Vaccine Schedule 

Test Group # of Birds Route of 
Administration 

1 20 Intramuscular 
2 20 Subcutaneous 
3 20 No vaccine - control 

Vaccinates will be housed separately from controls. 

Dose 
 ML) 

 
 

 

Groups 1 and 2 will be vaccinated as per Table 1 at fourteen weeks of age. Group 3 
(controls) will not be vaccinated. All groups will be challenged at 24 weeks of age. Eggs 
will be collected at 3 weeks prior to a challenge to establish a baseline for the egg 
cultures. Eggs will be collected from one day to thirty five (but not limited to) days post 
challenge for the detection of Salmonella. 

4.4 Methods 

4.4.1 Route of Vaccination 

Vaccine will contain approximately   Dose size will be between 0.5 
to 1.0 ml/bird. 1M group will receive the inoculation in the thigh muscle while 
the SQ group will be inoculated midway down the back of the neck. 

4.4.2 Egg Culture Procedure Pre and Post Challenge 

Eggs will be cultured individually. Eggs will be broken out into sterile bags and 
stomached (mixed by being pulverized). Egg will be transferred to 160 m1 
trypticose soy broth with supplemental iron and incubated for 36 hours. After 
preincubation, I ml will be transferred to brain-heart-infusion (BHI) broth and 
incubated at 37°C for 16 hours. Culture will be streaked on Brilliant Green (BG) 
agar and incubated at 37°C. Colonies that grow will be identified by genns and 
species using Enterotube biochemical strips. Any putative Salmonella or Hafuia 
strains will be serotyped using Difco 0- and H-antigen immune serum. 

All redactions on this page are pursuant to (b)(4).
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4.4.3 Reisolation Egg Culture Procedure Pre and Post Challenge 

The procedures are as above (section 4.4.2), except that ampicillin will be 
included in the media for post-challenge recovery of challenge strain SE-HCD 17. 

4.4.4 Sick birds will be euthanized and necropsied. Spleen, liver, mature ovum 
(3 largest), Immature ovum (between 10-15 mm), and oviduct will be cultured for 
SE. 

4.4.5 At the end of egg collection, all birds will be euthanized, and the spleens and 
ovaries will be collected to see if the vaccine or challenge strain can be recovered from 
these tissues. Briefly, spleens and ovaries will be macerated in 4 parts broth (w/v), 
incubated at 37°C for 16 hours, and then 100ui will be plated on BG agar. Any 
bacterial colonies will be identified as described above. 

4.5 Assessment of Results 

4.5.1 Pre and Post Challenge Egg Cultures 

Culture results from ea,ch group will be recorded. 

5.0 REFERENCES 

APPENDlXl 

Culture Method for Feed and Drinking Water 

One kilogram offeed will be incubated for 2 days in I liter of TSB-iron broth at 37°C. 
Ten ml of broth will be transferred to 100 mis of RV broth, which will be incubated for 16 
hours at 37°C. 100 ul will be spread on BG plates and incubated 16 hours at 37°C. 

One liter of water will be incubated for 2 days at 37°C after addition of 100 ml of lOX 
concentrate TSB-iron broth. Ten ml of broth will be transferred to 100 mls of RV broth, 
which will be incubated for 16 hours at 37°C. 100 ul will be plated on BG plates and 
incubated 16 hours at 37°C. 



Est, ll~ 
C.OcLe." (C(c.LoO 
4: l hlu 

June 20, 2007 

   
    

800 5th Street, NW 
P.O. Box 518 
Fort Dodge, IA 50501 

Dea    

This letter is in response to    June 4, 2007, submission of a 
confirmation of dating report for Salmonella Typhimurium Vaccine, Live Culture, 
Code 19C1.00 (licensed). 
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If you have any questions regarding this letter, please contact me at your convenience. 

Sincerely, 

lsi Connie S. Schmellik-Sandage 

Connie S. Schmellik-Sandage 
Senior Staff Microbiologist 
Policy, Evaluation, and Licensing 

/em: 
R. D. Owen, CVB-IC 
L. R. Ennis, BCA, CVB-IC ~ 

~">-{fh:.t1. Sl-) 

APHlS:CVB-PEL:CSSchmellik-Sandage:rp:232-5785:6-20-07 
W:\Firms Correspondence\112\Correspondence\112 _19ClOO _070620 _Itr.doc 

(b)(6)

(b)(4)



No U.S. Veterinary Biological Product license may be !ssued F --H \ 

product labels and circulars and oulline of productlon have 1 
reviewed (9 CFR 102, 112, and 114). ... 
FORM APPROVED OMB NO. 0579-0013 

According to the Paperwork Reduction Act of 1995, no persons' . 'quired to respond to a collection of information unless it displays a 
valid OMS control number. The valid OMS control number for :iormation collection is 0579-0013. The time required to complete 
this information collection is estimated to average .12 hours pbn'esponse, including the time for reviewing instructions, searching 
existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. 

U.S. DEPARTMENT OF AGRICULTURE 1. NAME AND ADDRESS OF LICENSEE Qndude Zip Code) 
ANIMAL AND PLANT HEALTH INSPECTION SERVICE Wyeth 

/' VETERINARY SERVICES 
CENTER FOR VETERINARY BIOLOGICS Subsidiar.t: Fort: 'Dodge .La:l:Joratories I Inc. 

AMES. "iOWA 50010 1'0 Box 518 
TRANSMITTAL OF LABELS l!'ort Dodge, ~\,'[$'5()1l::;') 1 

AND CIRCULARS OR OUTLINES 

NOTE: Submit original and 6·copies. Retain last copy. 
2. DATE OF PRIOR RELATED CORRESPONDENCE 3. ESTABLISHMENT LICENSE NO. 4. DATE SUBMITTED 

112 AuctuS;t lO,...J[)7) >5;' 

5. NAME OF PRODUCT (Use separate form for each product) 6. PRO DUG'!" 7. "X' IF NEW 
CODE PRODUCT 

Saliuom>.JJ.a Typhimurium Vaccine, Live Culture 19C1.00 0 
LABELS AND CIRCULARS SUBMItTED 

FINISHED SKETCHES 

TYPE A. B. c. D. E F. 

No. Sets No. Copies Item on File Being Replaced (Give No.{s)) No. Sets No_ Copies 
nem on File Being Replaced (Give No.{s) of Each of Each 

8. CONTAINER 

9. BOX 

10. CIRCULARS 

11. OTHER 

OUTLINE SUBMITTED (Do not submit with same form covermg Labels and Circulars) 

12. NO. COPIES 

4 
16. COMMENTS 

13. TYPE OF SUBMISSION 

New Complete D Outline D Revision 
Pages 

[}jAmended D 
Pages 
Added 

14, PAGE NUMBERS AMENDED OR ADDED 

9 and 10 

  

15. DATE OF PREVIOUS 
OUTLINE 

May 16, 2001 

17. SIGNATU      
     

     
     

      
EXCEPTION  

Ale 

2(fVIEWED BY (Signature, Veterinary. BiOlOgiCS. ) \' 

Uartvw Q. ~1M~(L~t . u{V([l[(.c( . 

Hf
PH'S FORM 2015 

(JAN 98) 
Replaces APHIS Form 2015 (APR 89) whic may be:!lsed. 

~ I ., f275 - Auq 29/2D01-m· 

~\) 
CSSchme11.ik San 

21. DATE RETURNED 

-~ 

(b)(6)
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OUTLINE OF PRODUCTION 
SALMONELLA TYFHlMURIUM VACCINE, LNE CULTURE 

U.S. Veterinary License No. 112 VS Code No. 19CI.00 
May 25, 2005 

Supersedes May 16, 2001 / 

V. C. Potency 

I.               
              

             
                      

  

2. Master Seed Immunogenicity Information 

Innnunogenicity Salmonella typhimllrillm Salmonella enteritidis Salmonella heidelberg 
   

              
            

   
    

                     
           

     

 
  

 
            

            
    

D. Moisture, if Desiccated 

Refer to Section N. H, of this Production Outline. 

E. Any Other Tests 

Identity Test 

              
             

                  
   

FILED with 
USDA-APHIS-VS 

CENTER FOR VETERINARY 
BIOLOGICS 

JUN 2 1 Z005 

POLICY, EVALUATION, AND LICENSING 
NO ENDORSEMENT 

EXPRESSED 

All redactions on this page are pursuant to (b)(4).
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OUTLINE OF PRODUCTION 
SALMONELLA TYPHlMURlUM VACCINE, LNE CULTURE-

U.s. Veterinary License No. 112 VS Code No. 19C1.OO May 16, 2001 

VI. POST PREPARATORY STEPS 

A. Fonn and Size ofF:inal Containers in Which the Product is to Be Distributed 

                

               
            

             

B. Collection. Storage and Submission of Representative Samples 

            

                
                 

  

C. Expiration Date 

                  
      

D. Use, Dosage and Route of Administration 

./ 

1.  

              
          

       

2.      

                  
       

              
             

 
  

USDA-APHIS-VS 
CENTER FOR VETERINARY 

BIOLOGICS 

JUL 02 2001 

LICENSING & POLICY 
DEVELOPMENT 

NO ENDORSEMENT 
EXPRESSED 

All redactions on this page are pursuant to (b)(4).
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PAGE 09/29-

OUTLINEOF PRODUCTION 
SALMONELLATYPHIMURIUM VACCINE, LIVE CtlLTtJru1 

VS Code No. 19C1.00 

COMPLETE REVISION 

May 16, 2001 

Replaces the Outlin.e dated January 23. 2001, inclusive of subsequentrevisiol!S. 

AmeriClll! Borne PtoduolS Cotporntion 
through its producing .ubsidiaries. 

u.s- Vet.dnat)' LiconseNo. 112 

- :''-."' :..--

FILED with 
USDA·APHiS·VS 

CENTER FOR VETERINARY 
BIOLOGICS 

JUL 02 Z001 
LICENSING & POLICY 

DEVELOPMENT 
NO ENDORSEMENT 

EXPRESSED 
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OUTLINE OF PRODUCTION 
SALMONELLA TYPHIMURIUM VACCINE, LIVE CULTURE 

U,S, Veterlnary License No, 112 VS Code No. 19CI,00 May 16, ZOOl 

I. CQMPQSITION OF THE PRODUCT 

A. MiorMrgattism Used 

1. Identification ofth. Microorganism. Including Strain or Isola«: 

       

2. Isolation and Known Pas,age History !wluding the NumbcrofP.s.age, Since Isolatiop 
in Each Type of Medium. Cell Culture and/or Animal 

           
        

3. Identification oltho Master Seed 

            
 

4. Date of Notificatioy from the CYB that Ibe Mas!!rr Seed is El!eible for Us. in 
FrQduction & Name and Licens. Number of the Fjnn '" the lim- Notification is 
Receiyed from CYB that the Master Seed is Eligible for Use in Produgtion 

                
      

B. Source and Date of Accession 

                
          

C. Strain 

Refer to Section 1. A. 1. 

D. ?lVlIortiQns ptEach StruW 

N/A 

(EjCOPY 

FILED with 
USDA-APHIS-VS 

CENTER FOA VETERINARY 
BIOLOGICS 

JUl 02 20D1 

LICENSING & POLICY 
DEVELOPMENT 

NO ENDORSEMENT 
eXPRESSED 

I 

All redactions on this page are pursuant to (b)(4).
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Page 2 
OUTLINE OF PRODUCTION 

SALMONELLATYJ'HIMURIUM V ACClNE. LIVE CtJLTURE 

. U.s. Veterinary License No. 112 VS Code No. 19CLOO 
October .\ 5, 2003 

SUJl~sedes December 13. 2002 

n. ~S 

A. Identification 

              
              

              
    

               
.              

                    

B. Vlrnlencoand Purity.of Cultures 

J.virulence 
NlA 

2. Purity 

                
    

3. Range of Passage Used in Produotion 

            
C. Compositi~~ and Reaction ofMed!. Used for Seed ""dProduction Cultlltes 

I. 

2. 

              
               

              
               

          

             
               

              

FILED With 
USDA-APHIS·VS 

CENTER FOR VETERINARY 
610LOQICS 

OCT 3 0 2003 

~CO p¥cy,EVALUATlON.AND LICENSING 
\l!l NO ENDORSEMENT 

EXPRESSED 

(b)(6)

All redactions on this page are pursuant to (b)(4).
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Page 3 
OUTLINE OF PRODUCTION 

SALMONELLA TYPl-IIMURlUM VACCINE, LIVE CULTURE 

U.S. Veterinary Licens. No. 112 VS Code No. 19CLOO 
January 11, 2006 

Supersedes May 16, 2001 

II. D. 

E. 

Cbaracter. Size. and Shape of Contain CIS Used/or Growing Cultures 

I.      

 
 
 

 

   
  
  

  

  
 
 

2. Production cultures are grawn in; 

Corttainer Volume of Medin 

      
      
      
      
      
      
      
      

      
     
       

    
     

     
    
     
      
       
     
      
      
     
      

Stgrage Condition' of Seed Cul!!!re, 

               
  

  
lISDA-APHIs.vS 

OENTER FOR VETERINARY 
BIOLOGICS 

JAN 1, 7 2006 

f7:.:1CO PYOllC¥, EVALUATION, AND lICE\\\SI!\!(i L'1.!J NOENDORSEMENl' 
8(PRESSED 

I 

I 
I 

(b)(6)

All redactions on this page are pursuant to (b)(4).
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Page 4 

OUTLINE OF PROPUCTION 
SALMONELLA TYPHIMUlUUM VACCINE, LIVE CULTURE 

U,S. Veterinary Lloense No. 112 VS Code No. 19C1.OO May 16, 2001 

IT. F. Method of Preparing Suspegsion" for Seedjn~Ot IttoeulatioH 

               

O. Technique ofJnoeulatiru! 

1. . Seed Media 

a.                 
    

b.              
     

2. Production Media 

              
                

   

H, Period onimo and Conditions for Incubation and Pegre. o{Temperature Used 

1.   

             
         

2.   

              
         

L Character and Amounr of Qrowthi Qlmervation 53_to Contamination of.Growth 

           
            

 

rElCOPY 

FILED with 
USOA-APHIS-VS 

Ogr'ITi:SF\ FOR VETERINARY 
BIOLOGICS 

JUL 02 2001 

LIOENSING & POLICY 
DEVELOPMENT 

NO ENDORSEMENT 
eXPRESSED 

All redactions on this page are pursuant to (b)(4).



~--____________ M~~ ____ ----~~ __ ~ __ ~~--~~--~--~~------~ __ ------~~~~~~C.-,~~~~ .. ~,~~~c-~~- ~ 

. 
06/2&/2008 11:14 5156637359 BMPS ·PAGE 1412g 

" •• 1 

.' ,\ 

.. , 

PageS 

oUI1JNE of PRODUCTION 
SALMONELLA 1'YPHIMURlUM VACCINE, LIVE CULTURE 

U.S. Veterinary Liceme No. 112 VS Code No. 19<;1.00 May 16, 2001 

II. J. Method ofAttenn.tion 

     

A. Handling andPreparationofCultutes and Media for HaIVcst 

                
        

B. Minimmn and Maximum HarYcst Period from Inoculation 

     

c. Technique of Hmest 

                
               

          

D.      

            
                

      

E. Handling of Discarded Material Not Used in Production 

           

F. Additional Pertinent IpfQtrpation 

NIA 

FILI,n with 
USDA-APHISNS 

CENtER FOR VETERINARY 
BIOI.OGICS 

ffi]COPY 

JUl 022001 
liCENSING & POl.lCY 

DEVF.LOPMENT 
NO ENDORSEMENT 

EXPRESSED 

All redactions on this page are pursuant to (b)(4).
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OUILlNE OF PRODUCTION 
SALMONELLA TYPHIMURIUMVACClNE, LIVE em TURE 

U.S. Veterinary License No. 112 VS Code No. 1901.00 May 16,2001 

rv. PRgAMTIONOF TIIEPRODUCT 

A.. MetbQd gfTnactivation. Attenuation or Detoxifioation 

              
   

B. Composition of Preservative. Adjuvant or Stabilizer. and Proportions Used 

                

C. Method ami Degree of Concentmtion 

            
 

              
               

           
    

D. Stanslardizat!on~Q(!be Product 

                
 

B. Assembly of Units to Make a Serial 

1.               
           

         

            

       
  

  
 

  
 

 
 

  
USDA-APHISNS 

CENTER FOR VETl:fllNARY 
ElIOLOGICS 

JUL 022001 
UCENSING & poLICY 

DEVE'LOPN\ENi 
NO ENDORS:=MENT 

EXPRESSED 

All redactions on this page are pursuant to (b)(4).
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Page 7 

OUTLINE OF PRODUCTION 
SALMONELLA TYPHIMURJIlM VACCINE, LIVE CULTURE 

U.S. Veterinary License No. HZ VS Code No. 19C1.OO May 16, 2001 

IV. E. 1.                   
              

 

2.     

 

3.     

 

4.     

NiA 

F. VQlumeofFillfgrEach.SizeVial 

 
 
 
 

Fill Volwn. (mL) 
Dose Minimum Maximum t;ontainer 

 
 
 
 

 
 
 
 

 
 
 
 

      
        
      
        

Stopper 

  
  
  
  

G. Method and Technique of Filling and Sealing ofF!na! Cnnlainen 

                
               
            

        

®copy 

FILEowith 
USDA-APHIS-VS 

ceNtER fOR VETERINARY 
BIOLOGICS 

JI.IL 0 220m 
\.IOENSING & POlleY 

DEVEI.-OPMENT 
NO ENOClRSEMENT 

EXPRESSED 

'1 

, ; 

All redactions on this page are pursuant to (b)(4).
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OUTLINE OF PRODUCTION 

SALMONELLA TYPHIMURIUM VACCINE, LIVE CULTURE 

u.s. Veterinary License No. 112 VS Code No. 19CI.QO 
October 28, 2009 

Supersedes March 5;2008 v 

lV. H. Desiccation and,Moisture Control 

I. Procedures 

              
                

                 
               
                  

           
      

2. Testing 

               
                 

                 
                

                
    

I. Amount of Antigenic Material Per Dosefs) in,Flnaleonlainer 

                
         

V. TESTING 

                   

                 

B. ' Safety 

                
             

                
              

 

-GEI,rrER FO:1 VETFJ'lif,!Ai~Y 
!3iOi .. OG!CS 

NOV 1 2 2009 

POUC~ EVALUATtON, Ai\r"'iJ UCENSING 
NO ENOOfi8BMENT 

EXPRESSED 

(b)(6)

All redactions on this page are pursuant to (b)(4).
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Pagd 

OUTLlNI3 OF PRODUCfION 
SA/.MON.BLLA TVPHIMVRIUM VACCINE, l.fVll CULTuRE 

U.S. Veterin"TY License No. 112 VS Code No. I9CLOO 
August 8, 2007 

Supersodcs·May 25, 2005 

V. c. 

1.              
              

           
                

  

2. Master Seed Immunogenicity Information 

T mmunogen;city Salmonella ~lphim!JI'ium Salmon.l/a enteritidis SaimQ17ella heidelberg 
Chall~nge Challenge . Challenge 

               
             

   
     

                   
       

             
          

D. Moisture. ifDosicoa(cd 

R.fer to Seed on tv. H. oflhls Production Outline. 

s. "'or Other Tes~ 

lden~lty Test 

              
             

                  
   

".:1(; ::1 ~I 2001' 

DOI.IOY, ("VAWAT/ON, '\ND LIGi"NS/N.' 
NOENiJORSEMEN'r - t::l 

EXPRESSErJ 

(b)(6)

All redactions on this page are pursuant to (b)(4).
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, , 

rage 10 

OUTt.INB OFrRODUC'l'ION 
. 8ALMONEL\,A TYPHlMUR1UM VACCfNB, LIVE CULTURE 

U.S. Veterina')' tAeon •• No. 112 VS Code NO, i 9Cl.OO 

AuguS1 8, 2007 
Supel'sedes May 16, 200 I 

VI. POST PREPARATORY STEPS 

A. Fani! ondSi7,eofFlnaIContain.rs In Which the Product is to Be Distributed 

               

               
            

           
  

B. Collectlo)), Storo.e and Sublnlssion ofRepres~n!l\tive Sample, 

           

              
                

  

C. Expiration pate 

                 
          

D, Use, Dosage and Boute of Admin is Irati on 

1. Usc 

              
           

     

2. Dosago and Route of Administration 

                 
      

              
             

 

"- -0-

  

USD,~APHIS-VS. 
CENTER FOc; VETERINARY 

f~!()l /"(;;tCs 

»QIJOY, I:':WIWr,TION, ;".,'<1) LICENSING 
NOENDC)RSEMENT 

::xPRE;SSED 
(b)(6)

All redactions on this page are pursuant to (b)(4).
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Pago 11 

OUTLINE 011',PRODUCl'ION 
SALMONELLA TVPIlJMURI'()M VACCJNB, LIVE CULTlJlU! 

U,S, Veterinary License No, 112 VS Codo NQ, 19Cr.oo 
August 14,2002 

Supersedes May 16,2001 

V.(, E, Confidential Infortl1atiQn 

1.     

n,  

TIl,  

IV,      

V,  

             
             

             
   

Wyeth 
1hrongh ItA producing subsidiarios 

 
   

         

bo 

, , 

",-"--":0:.'0,,,,,," ~" ... .:''' ___ :. --

FILED wit I': 
USDA-APKISNS 

GENTER FOR VETERINARY 
610LOGICS 

NOV 20 2002 

l.IC(;NSING & POLICY 
DEVELOPMENT 

NO ENDORSEMENT 
FXFi~E$SED 

(b)(6)

All redactions on this page are pursuant to (b)(4).
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.'. 1, 

APPENDIX 1 

SITE OF MANUF AcrtJRE 

                  
      

--- ,"--------'-----,-

FILED with 
USDA-APHIS.vS 

CENTER FOR VETERINARY 
BIOLOGICS 

JUl 02 Z001 

LICENSING & POLICY 
DEVELOPMENT 

NO ENDOI'lSEMENT 
f:iXPRESSED 

_____ __ -.=:'0. 

(b)(6)

(b)(4)
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0&/2&/2008 11:14 

.. 

5155537359 BMPS 

OUTLINE OF PRODUCTION 
SALMON):lLLA TYPHlMURIUM VACCINE,LIVE CULTURE 

PAGE 22/29 

U.S. Vet.rlnal)' LicCil.e No. 112 VS Code No. 19CLOO May 16, 2001 

SUMMARY OF CHANGES 

  

     
    

FILED with 
USDA"APH1S·VS 

CENTER FOR VETERINARY 
610LOG1CS 

JUL 02 Z001 

L..ICENSiNG 6< POLICY 
O~ .... 8LO\'MENT 

NO ENDORSEMENT 
EXPRESSED 

'I 

(b)(6)

(b)(6)
(b)(4)

(b)(4)
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" .. 

. Ol,lTLrNE OF PRODUCTION 
SALMONEl;.LA'tYPHIMUR1lJM VACCINE, LIVE ct1L TORE 

U.S. Veterillaty Liolll'lse No. 112 VS Code No. 19C)'.OO 

SUMMARY OF CJIA.NGES 

Augu't 14,2002 

PILED wltll 
USDA·API-IiS-VS 

CENTER FOR VETERINARY 
BIOLOGICS 

NOV 2 0 2002 
I..ICENSING & POLICY 

DEVELOPMENT 
NO E:NOORSEMENT 

EXPRE~ISED 

(b)(6)

(b)(4)
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5156637359 .. BMPS 

omUNE OF PRODUCTION 
SALMONEl.LA 'l'YPEIMURrtTM VACClNE, LIVE CULTURE 

PAGE 24/29 

U.S. Vtteti1laty License No. 112 vs Code No. 19C1.00 December 13, 2002 

SUMMARY OF CHANGES 

".'C" 
. ,._- .~-

FilED wit!1 
USDA-APHiS·VS 

CENTER FOR VETERINARY 
BiOLOGICS 

DEG 182002 
LICENSING & POLICY 

OEVElOPMENT 
NO ENDORSEMENT 

EXPRESSED 

(b)(6)
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5156637359 BMPS 

Ol,lTLlNE OF PRODUCTION 
SALMONELLA 'l''lPHJ)'v!URlUM VACCiNE, LIVE CULTURE 

PAGE 25/29 

~ U.s. Vetctlmry License No. 112 VS Code No. 19C1.00 October 15. 2003 

SUMMARY OF CHANGES 

FILED with 
USDA-APHIS-VS 

CENTER FOR VETERINARY 
BIOLOGICS 

ocr 3 0 2003 

POLICy' EVALUATION, AND LICENSING 
NO ENDORSEMENt 

EXPRESSED 

(b)(6)

(b)(4)
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5156637359 . 'BMPS 

OU'U,INB Of PRODUCTION 
SALMONELLA 'n'PHIMUlUUM VACClNll, LIVE Cl.Il:ruRE 

PAGE 26/29 

U.S. Veu:rJnary Ljcense No. 112 VS Code No. 19C1.00 J\1lle 25, 2004 

SUMMARY OF CHANGES 

=~---- ;----

FILED with 
USDA·APHIS-VS 

OENTER FOR VETERINARY 
BIOLOGIOS 

JUL 1 4 2004 

POUCY,EVALUAll0N,AND UCENSING 
NO ENDORSEMENT 

S<l'RESSED 
(b)(6)

(b)(4)
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'. .' , .. 
, , 

oon.1NE OF PRODUCfION 
SALMONELLA TYPHIMUJUUMVACCINE,llVE CULTURB 

U,S. Voterinary License No. liZ Vs Code No:19C1.00 May 25. 2005 

, StJMMARY OF CHANGES 

       
     

        
    

      

FlLEOWI!h 
USDA·APHIS·VS 

OENTER FOR VETERINARY 
elOLOGIQS 

lElCOPV JUN 212005 
POLICY, eVALO UAifON, AND /.JCENSIN'" 

, N ,ENDORSEMENT ... 
EXPRESSED 

'~~"~~' ',' 

(b)(6)

(b)(4)
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OUTLINE OF PRODUGrrON 
SALMONELLA Ti'PHIM1JIUUM vACCINE. LIVE CULTURE 

u.s. YeterinaryLiccnseNo.l \2 VS Code No, 19CI.OO 

SUMMARY OF CHANGES 

January 11, 2206 

FlLEOwith 
USDA-APHiS-lIS . 

CEN1EAFORVET8'1ii~AF\'" 
610LOGICS 

,IAN 1 '1 2006 

- - -~ - - --

(b)(6)

(b)(4)
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OUTLINE OF PRODUCTION 
SALMONELLA 'fYPHIMVRTVM VACCINB, 1,IYE CUJ.TURE 

U.S. Veterinary Lioen~o No. II' VSCode No. 19CI.OO 

suMMARY OF CHANGES 

Augu.t 8, 2206 

i.1i! r; ::, n ?tlG'i 

POUCY,IEVAUJl':rlOI", 1'11\11) UCEN8jNG 
NO ENDORSEMENT 

EXPRESSED 

(b)(6)

(b)(6)
(b)(4)
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PAGE 131/29 

AC«Irdklg II, ttID PSPBNIorl: Rtw:luctlonAd of ,99S, no pOt"aOJ1t 8~ requlrtl!d io I'l»pond to Q co~!';tkJn 01 In(Q1Tfl9tlon~1l1l511 d!Spl!y* B 
vQfli:l OMB tonlml number. The v,e1Jd OMS IXIn'f'of numbllf lor Ihf4 InfQrmation oollbct/on Ia OS19-OO13. The tim!;! ~lred to wmlllaift 
'''i~ jnfotnlsUofl IXlllecltOfi la o!Isliltl8tsd 10 Q'I1lrdg'll .12 nol,lfe J)8r M$ponilG IrWh/diftg the liM~ for r~vlft\VJng fl'llll$llQna. M.II/Ol'dnl] 
ftmfi~ dataIOUn:9!I, gathering 4rJd mSlnl:lklrog!l'l1l' ds111 n~~ded, enti comP~lIog 8M tc1vJvNlng ina collectiOn o/lnl'4\TI.aUon. 

U.S. DEPARTMENT 0" AGRIOU~ 'n.IRE 
.' ANIMAL AND PLANT IiEALTH INSPECTION seRVIOE 

VSTERINARY SEf\ViO.S 

1. ~ Me AND ADORESS OF liCE! see (InClUde .lIp Code) 

~ 
Ii\Jb!ddLU'tJ CENTER FOR VEtERINARY BIO~O<lICS 

AMES. IOWA 50010 

TRANsMIttAl. OF LABELS 
AND CIRCULARS OR OUTLINES 

L..... '.' 
i. NAME OFPRODUoT (U,. bop ..... (o11l1 foteach prodUct) 

'--'._-._- '-'---" 

'~SUBr."nED 
) t ~, .:( , ) 

CODa PR~ouet 

J$'Ih_11", 'Ey~l.UQ V~. J..ive Cultu,rB 

6. PRODUoy----~'. 7. "X' IF NEW 

t9CI.0G [] 
-- -.~ 

--t-.-.--... ---- .. -- ~~~.-."-, --.~. ------
OUTLINE SuSMITTE;O.(Do no! su"mit wlh .~rn. form COvMng Label$ and Clteul.",) 

.12'N"O'COPI~S 3. " EOFSUSMISSI,ON '-,-----. ··---1'4.,PAGEN,IJM. BE,R,SAMENDeo, ORAOb~"-' -'·1S:~lit:'PR.Vious -~ ... 
, ... 0 New 0 co",pl". nl Page. , n P',,, . 9 _...... 1" .... u· ", ,.2""1 . 

.. Ovtllno Revialon L.:1 Amcnd~d ., -, Added '- ~ \I ~ f Il Viii' 

16.COMlIIsms "' "'--- ... -.-- '-"--~-"--.---,," --' '-.-

     

. eXCEPll0NS 

 , -,-"'-    

     
     

'ffijcoPY 

, ... " .. ~.",.-~ , . 
\ - .... -::::~ .n15 

(JAN 98)" 

'''.''''~'---' 

j . 

I 
I 

(b)(6)

(b)(6)
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I 

'«'L J,oO,.VO'1'1I'li»lI)' I;fIQIO!J1~ fJl'IlOllOt IIQF,tft$tI mpY bit lu\.t&(j lIfllil ~1'11ing to the PRperwolk Rudualon Act 0' 1S~. no pmon.~A'4 (9QI,JIMd 10 relp6nd to fI mlllJD!.lon olintarmllllon 1Il1B!)$/t d"iGpltfyll 3 
,'prCdUet IlIb4f,:; MId c/rwlilro and oul1lna or jl'rQd\Jctlon IlIIV6 beM yaRd OMS conlt'Ol fll.lmbor 'rhv vl,lliIJ OMB wnlro! numbl)( (Qr l/'IiS JMonnalJaI'! t:ofI8dlon ~ m;~.OO13, The tlmll ~h'M 10 !;QffiplMo 

....... 'r'ltVf~rti'aFR ;al. f 12. and 1104,. this Inrcrmallon eoll\1cUon Is ottlm8!~tl' Itl4Y9rall8 .121iOun; per respanv9, ]ne!udng Ihe t!mtJ tor raviOwing In~WUon~, !:()Ardlln~ 
i FO,RM APf~~VSD OMS NO. t)d79-OO13 ' f ald~l~ dElia sIX/teO!, IilRlherlng IIfld ma\nlslNtlg lhe dale no~d. anD' COMplAllrla alit:! !"9vl9WIng \hc3 OOllecUM drinfolllll!lon 

~ . U.S. DI;PAATMENT OF AOFtl6uL 1lJRE 1, NAME AND ADDR~SS OF LlC.NSeE (In,lud. zip COdo) 
, , "ANIMAL AND PLANT HEAlTH INSPECTION SERVICE 

~l VETERINA~Y SERVlCI!S 
CENTER FOR VETeRINARY BIOLOGICS ~ 

AMES, IOWA 50010 
TRANSMITTAL OF LAaELS 

AND CIRCULARS OR OUTLINE;S 
NOTE; Submit original and 6 copies:' Retain 10$1 copy. 

~ :-.-i'"iJATE-OF PRIOA. RELAT£D OORRESPONDENCf$ ,.~ . .:...:.---

---1.-".--~ -~.- --' ~---.--~ ... -. ......"....... 
- -.-_ ..... _--..... -_ ... 

'.-f--.-'~--

.. "''''''''' .... .----,=-;;;;0'.. OUTLINe SUIl~ITTED(DO not ."blllil with .am~ 000 covorlng lab<>l$ 8,nd Clroulars) 
1 NO.COPt!!! 1 ,TYPEOFSU.MtS$ION 14,MGENUM.eRSAMI!NOEDORADD~O ~fiATEOFPRE!VIOUS 

I - OUTLINE 
.. New I] Comploto nil Poges I:::J .pa.e, I . ,,= ..... = ... _L::D=ouurn. R"","oh L:":I ArnondM Added 3 ~____ ~1 Hi, ZiJd!1 ___ . __ _ 

-iii, COMMENTS 

_ 1      

 
   

  

     
 

    

-----"'21·."oATE RETVRtmO ~ 

,APHIS fORM 2015 . Fn~plaeatl:APH1S-FOn1l201fi (APR 8Q~which may be used, 

,. "(JAN"') Y ~~ 

c7 

-- ~ 

(b)(6)

(b)(6)
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BMPS PAGE 03/29 
AtcmdllJg to IfItI repeJWork REK1L1C11on Act af 1&sS, no SlMiens IlrD reQuired 10 ro;l9POfld 10 A CJ)Uf'ction Df infarmaliu1'! un!t!~~ 11 ~1&PI!lyft i:I 
valid QMlillOOn!!DI iltlnbclt, 1'hi YIlOd OMij wntrof numbgr tor ihllllnrarmRtlon callfltt!Qn 1& OS79-OO13. ThtI Umll rQqVlred 10 tulJlPhlle 
this _inrCll'tn~tion ooliecUon I~ 9111lmsilld 10 MrtlgG ,12 ~OU", par r8sponAg, Including tile liMe for rlIvtew!ng I!'lS'fuctlonll, lIe;"lrehin~ 
&Xf~1'I &dill iOlJroea, gllhorinli!lld mall'llainlng 1he (l8ta na.:tded, and complqtlng aM rAIljijWln1} 1M GQllectlcn of IIlfQr",Allon. 

.. V,S, DEiPAFtlMENT OF AGRICUL TUllE 
~ANIMAk AND PLANT ~eAL r~ INSPGCTlON SERVICE 

VETeRINARY SERVICES 
" -j 

ceNTER FORVET!;RINARY BIOLOGICS 
AMas. IOWA 50010 

TRANSMITTAL OF LABELS 
AND CIRCULARS OR OUTLJNES 

li\':)rt !lOdge Labavtto.d,1:lS. Inc. 
800 5th. street: Mf, Ii'O BoK 518 

1lO'rE: Submit orig'n.'.nd 6" copl ••. Retaln"i •• t copy. 
2, OATS OF PRIOR RELATeD' cORResPoNPENCIii 

:Fott t:lt.ldge, m 5OSOt  
--'-----i""3 .. e~S~TA~" .. U"S .. H"M~e"'NT=L~ld"'EnNS .. I!:-NO. '4.l'iAfi: SUBMITT.P .. 

112 I f\()!!.~ I}. '/. .)~ c.C~ 
e. PRODUOT T •• X' IF NEW 

CODe PRODUCT 

--,-11_9C_l~._OO_ .. .I_-=D:!.-
--._-" -.-~--

TYP. 

TCONTAINER 

ii.BOX 
10. CIRCULARS 

"H. OTHER 

-it NO,·COPIES· 

'A-:'" B. c, 

"._.,_._o~_-l--.:H:t~~::::"~'--+ __ '''~rn 01'1 Fila BJllrlfll Aaplaced (Gfvti No;i,(ll» 

OUTLINE suaMtlTEO (Do not $ubmit with "me form covenng L$bels and Clro~lars) 
l~.lYpii c:iF SUBMISsioN ' . ." 1'4 PAGE'NUMBERS AMeNDED OR ADOeO ~lG. PATE OF PREVIOUS" '-. -

P 
OUTliNE 

flow ["1 Complete !'ill PB_oeB ages 
=4=~~~D=_o_u_IU"_... R.",,'on e.J Amendad D Md,d " !l .J~.I' 16, 2001 __ _ 

1tCOMMENTS . 

  

   
   

    
    

ThirI amended Olltline ofProdllction page is fiJed v-ilh tho fuUowing pe.n-and-ink cbll118l': 

·I.Page 9, Sdon V.C.2: A blank W34 provided fut·tlie date that tlIis pr.oduot was e1(CmplCld from the three . 
year illllllWlOgeniclty requlrematt (eVB Notice 04.17). 'llto dati: of JUlie 21, 2(10S, Willi added In the space 
proWled. ~e OO1l.siolll' thi~ product lIS e,~empted with the stamping of lhls OUttineofProdUofion pilge. 

21. DAT~R5TtJRNEO 

R~lacea-APHis Fbll"tJ 20_15 (APR-'S9) WtllctHn~. "USB,-. V 

(b)(6)

(b)(6)



BMPS PAGE 04/29 
06/25/2008 11:14 5156537359 

f{o u.s.,V,,(urfrlily aiQ~~&'1 "'~ IIt;QIlSO mB)lbelsaued ut'll1I 
prodjlCI W.~f318 tiM!' f'''r~llrll Md olJ1llno or prodUction h:tvA b~M 

1 rovl&wed ,9 ~FR lP2. 112, tlnd 114). 
FaRM :4PP!,\OVEO OMS NO. 0579-001 a 

A~OI'tJIOg Ib 1M PQ~CIk ~EldYcuon ArJ. Of 1995. no per~on9 Bre requlroo 10 mllpond 10 ~ ~o1!oo!bn of irlorl1'l~lM IJruuuu It dl~pI9)'11 D 

valid-OMS eonlMI numb6l'. Tho vDlid OMS o;onlrtll numbcJr fOf Ihls Infol'l'l'ltll/on collocnon II O!;i7~.oo13. ThIl limo;! tlJqvlted to eompkllf! 
!hIs Informalion ealllWl!r;m 19 eatiM~I"d tl) I'wer.ege .12 houri pAr re8p0r.,eS, iflQludlng trill limo ror IlIVIBWIn!llnW~OfIII. gear~hi~ 
&ldatlng aala StlUftli,l!i, IlBlh&rlnQ and n'l.i1~ttdnlng (he daiS no04~, and compklllllQ' "nd revlewiI'Ig the cQllf'CIlon 01 infOI'lllMion. 

,_ .... , , , , U,s. DEPARTMeNT OF AGRICUnURE , NAME ANIJ ADDRESS Op LICI!NSEE (lnt;/lXIe Zip Code) -
ANIMAL ANO "!.ANT HEALTH INSPECTION SERVICE 

VETERINARY SERVICES 
lfyetn ", .. , ".,' "",,, ' , " 
Silbs1dia1:y: tort ~ l'.aJxx:atori     

CE:NT.R FOR VETERINARY BIOLOGICS 
AMES, IOWA 50010 

TRANSMIITAL OF LABELS 
AND CIRCULARS OR OUTLINES 

aoo 5th, street IG    
PO !lOx 516     

"NOTa~ Submit Original.and-tfoopies. R~ttln Isst·COp_,yc.' ____ _ 

Fort OOd9a, LA 50501   
2. DATE OF PRfOF( fU:1.ATECf<:ORRESPONDENCE-- .-- - 3. ESTABL.lSHMENT"i.ICENSE; NO:-- . 4. DATE SUDMITtE   

112 JUne 25, 2004 
5. NAME OF"PRODUCT {Use separa\9 forM for escll product} 

S;;.L~la Ty~r11,1!1\ Vl!IC<liml, lAve CUltw:e 

TYPE I" 
No. 56t8 

~AIN~ER'--+----~' 
",BOX 

", 
N6.Capim: 

olEne/') 

10, CIRCULARS 
11.CiTH.~R~·--,e-----r---

c, 

... , LABELS AND CIRCUL;'RS SUBMITTED 

FINISHED 
0, 

({'1m on fUe Saini:! ~ep'aead (Givn Na.(.lI)} No, Sel! 

6, PRODUCr 
CODE 

19C1.00 
----'--

-"7,""X"""I'''N'"E''''W 
PRODUCT 

[J 
----S"""E'=TC::cHc:E:::S,---

E",-'--"f", ' ------
No. Cl\flh~! 

a/ElICh ItOOI Q!l Fn& Beine Ropmcl1:;l (Olvs NO,(Il» 

;;-",,,,;;<;;,,,,,;----r"';V, OUTLINE SUBMITTED (00 not submit with stllt1e form covering labels and Circulars) 
12. NO.CO"l~$ 1J. TYP~'OFSUBMISSION ~ . 14:PAOE NUM8ERS AMENDE;O'ORADDED "J 1S. DATE OF PR~VIOU$--­

OUTLINE 

\I New 0 Compfe1e D OuUine Revision 
. Pages 0 page9 I..!/ AmandM Added 

1&. COMMENTS 

         

 
  

   
   

  
    

~XCEPTIONS 

.20. REVJI;WeO BY ($19n~ruro, Ve1erinary ~ioiOglesT---' 

-_._---....... ·':'I~·-··~" 
.~" ..... _~, __ ." .. L-';-.>. 

APHIS F('HtM ~r}1S 
(JAN 98) 

R.e~'tice" APHIS Fonn~01S (APR. e9) whlcf\ m8"Y be ~ed, 

------,--,---~~ 

M!ly 16. 2001 ---- .... , , .. " ,,----

     
 

  ,,-

G]copv 

21, OATS RETURNEO"-­

-'~'14. 2994 ,-

(b)(6)

(b)(6)
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f,~;~~t, ~:'~ ·::}'1~rt.".\' 

Aoetetd_~ 10 \hq PaPtlrYl'ewk l\~dU~lbn hit Of HI", no JlIl1l'Of\I.r~ ~Ql.,11red 10 M~P9nd 10 a oolle~ilon a, 'lrrfarmamm lilies, ·,,'t:lI8PltlYl:a 
valid 0f¥18 COI!lf\)t fllombs,r, Tho VlIlki OMB contri)l1'VJmf1w tar II'Ilt infQfffif!lkln MIImlon 1& 06751-0013. 11'10 Ilml;'l f4.Iql.llrqd 10 /)Qmplolo!l 
thl' f!\fOfM_!1llofl ~Qfloolkin III "sllrnllted to 8vetDua.; 12 hll\lnl per illropoOBIJ, meflJdln" Ihll Irno far r9v\t!WlnO IM~~lo/le, lJ&  
OXllrtttg Ck'III Mlu(cm, ~BlheMO ~"it maltltalrilng 1h8 dlHR 11911ded, and OOf'IIp/lJUnq !tid r4)vlDWIng Iht!I mRectloo ollnfotmlltiOn, 
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United States 
Department of 
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Center for Veterinary 
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1920.-Dayton Avenue 
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SUMMARY INFORMATION FORMAT FOR 
CATEGORY II VETERINARY BIOLOGICS 
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 B4.



The French text is a true translation of 

the English text. FOR EXPORT ONLY. 
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U. S, Vet. License No, 112 

Salmonella Typhimurium Vaccine, Live Culture / 
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Est Firm Code ML Sub Date Appr Date type study Vage route  Cage challenge 
112 .. - Fort Dodge 19C1.00 11519 . . _.- 22-Nov-99 -_. __ ._- 29-Nov-99 efficacy aceine in daye! 1d + 14d coarse spray    6w _ .. S heid .. berg 
112 Fort Dodge 19C1.00 11519 22-Nov-99 29-Nov·99 efficacy accine in day ~ 1d + 14d coarse spray + drink H2O    6w S heidelberg 
112 Fort Dodge 19C1.00 11519 22-Nov-99 29·Nov·99 efficacy accine in day d nla nla non-vac 6w S heidelberg 
112 Fort Dodge, 19C1.00 11519 22-Nov-99 29-Nov·99 efficacy aceine in day C nla nla non-vac nla non-chal 

• 112 Fort Dodge 19C1.00 7332 • 27-Jul-99 25-Mar-99 efficacy .vaccine in day 1d + 14d . coarse spray    6w , SE 
112 I Fort Dodge ' 19C1.00 7332 27-Jul-99 25-Mar-99 efficacy iJaccine in day 1d + 14d coarse spray + drink H2O    6w SE 
112 I Fort Dodge 19C1.00 7332 27-Jul-99 25-Mar·9g efficacy :vaccine in day: nla nla  6w SE 

112 Fort Dodge 19C1.00 7332 27-Jul-99 • 25-Mar-99 efficacy .vaccine in day! nla nla  nla non-chal 
112 Fort Dodge 19C1.00 8143 27-Jul-99 ' 14-May-99 efficacy )Jaccine in day I 1d + 14d coarse spray      6w SE 
112 Fort Dodge 19C1.00 8143 27-Jul-99 ! 14-May-99 efficacy vaccine in day' 1d + 14d : coarse spray + drink H2O    6w SE 
112 Fort Dodge 19C1.00 8143 27-Jul-99 . 14-May-99 efficacy IJaccine in day nla nla non-vac 6w SE 
112 ;=ortD_O<Jge • 19C1.00 

- ----------
8143 27-Jul-99 14-May-99 efficacy ;Vaccine in day nla nla non-vac nla non-chal 

All redactions on this page are pursuant to (b)(4).



Est 
,------, 

# pas r --organs-'-r~# pos , TOTAL· T ·ifpos·- I notes organs : # pas i organs , 
112 liver spleen kidney 15/37 intestine 34/37 ceca 34/37 TOTAL not reported 'spray + spray not approved for intestine or ceca claim 
112 liver spleen kidney 8/40 intestine 27/40 ceca 27/40 TOTAL not reported 
112 liver spleen kidney 29/30 intestine 28/30 ceca 30/30 TOTAL not reported 
112 liver spleen kidney 0.20 intestine 0/20 ceca 0/20 TOTAL nat reported 
112 liver spleen kidney 15/27 intestine 22/27 ceca 24/27 TOTAL not reported spray + spray not approved for intestine or ceca claim· 
112 liver spleen kidney 18/29 intestine 27/29 ceca 29/29 TOTAL not reported 
112 liver spleen kidney 20/20 intestine 18/20 ceca 19/20 TOTAL not reported ; 
112 liver spleen kidney 0/8 intestine 0/8 ceca 0/8 TOTAL not reported 
112 liver spleen kidney 16/39 intestine 36/39 ceca 34/39 TOTAL not reported spray + spray not approved for intestine or ceca claim 
112 liver spleen kidney 12/40 intestine 30/40 ceca 17/40 TOTAL not reported 
112 liver spleen kidney 18/20 intestine 20/20 ceca 19/20 TOTAL not reported 
112 liver spleen kidney 0/15 intestine 0/15 ceca 0/15 TOTAL not reported 


