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Immunogenicity field trails were performed on 3 lots of influenza vaccine. 
One lot each of monovalent B/HK/5/72 vaccine had been prepared by Merck, 
Sharpe and Dohme, and Wyeth Laboratories. The Standard Bivalent A/Eng/42/72 
(H3Np)-B/Mass/l/71 lot had been prepared by Wyeth. The Merck monovalent 
B/HK vaccine incited a 95.9% (47 of 49 vaccinées had >4-fold rises) anti¬ 
body response. The Wyeth monovalent B/HK vaccine incited a 76% response 
(38/50). The B/Mass agent, in the bivalent vaccine prepared by Wyeth, 
incited a 58% (29/50) response, while the A/England agent incited a 76% 
response. Both monovalent B/HK vaccine lots gave satisfactory responses, 
and appeared to be far more antigenic than the bivalent vaccine which was 
in routine at BCT forts. 

An investigation into congenital anomalies, the increased occurrence of 
abortions, stillbirths and prematurities as results of maternal infections 
with influenza A virus was conducted. The total population studied com- 
pnsed of 324 gravid military dependents at March AFB, Riverside County, 
California, and Fort Ord, Monterey County, California. Groups from both 
stations were similar in age and racial composition, and it was policy at 
both hospitals to withhold influenza virus immunization of pregnant women. 
A total of 107 (33%) of the 324 women experienced influenza A virus in¬ 
fections. There was no evidence of prematurity as indicated by mean 
weeks of gestation or birth weight at delivery. Two stillbirths and 9 
malformations occurred, however, both stillbirths and 8 of the 9 anomalies 
were in the non-infected group. 

A review of the records to determine the % occurrence of mycoplasma 
infections over the past 5 years at 7 BCT forts was conducted. Laboratory 
diagnoses were on the basis of >4-fold rises of complement fixation anti¬ 
bodies in paired sera collected at Forts Jackson, Wood, Polk, Ord, Dix 

Di?go Navy Train1n9 Center. Of 5,842 individuals tested, 
206 (3.5%) had mycoplasma infections. 

Studies to determine antibody responses and clinical reactivity to 2 lots 
of Merck, Sharpe and Dohme lyophilized meningococcal "C" vaccine stored 
at 2-8°C and reconstituted with diluent containing 1:20,000 thimerosal 
preservative were accomplished utilizing BCTs at Fort Ord. A Squibb C-9 
lot was also tested in parallel as a control. Carrier surveys were 
accomplished along with the pre-vaccine and 2-week post-vaccine phlebotomies 
The two Merck Vaccine lots incited 95.7% (44/46) and 93.8% (44/47) sero- 
converters; and the Squibb lot incited 100% (43/43) seroconverters The 
percent carriers at 0 week was 28.7% (19 B's, 3 C's, 2 29E's, 12 Y's, 2 X's 
and 2 non-typeable organisms). The percent carriers at 2 week post-vaccine’ 
was 36.2% (27 B's. 2 C's, 3 29E's, 14 Y's. IX. and 3 non-typeabïês). SI 
were no vaccine reactions. Only two meningococcal meningitis cases occurred 
at Fort Ord during FY '74. 1 case in July 1973 caused by a sero-group Y 
organism and 1 case in January 1974 also caused by a sero-group Y. Grouo Y 
organisms contituted 29% of the carrier population, Group B's 51%, and 20% 
was made up of a variety of lesser occurring serotypes. 
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Efforts to identify new meningococcal serotypes from non-typeable isolates 
have produced two organisms that are agglutinated by an antiserum prepared 
in rabbits, and they are not agglutinated by other routinely used grouping 
sera. Pilot studies indicate that these strains are new serological types 
that have not been previously described. Non-typeable organisms are 
collected from meningococcal carrier surveillance studies on Basic Combat 
Trainees at Fort Ord, California. 

Progress in identifiying agents associated with gonococcal and non¬ 
gonococcal urethritis continues. Attempts are also being made to 
delineate the normal urethral flora. This report indicates no significant 
difference in mycoplasma isolates from the urethritis and the control 
(non-urethritis) groups. 

A search for rapid methods to aid in identifying yeasts and yeast-like 
fungi from clinical specimens continued during the fiscal year. Twenty- 
eight different species of yeast (A.T.C.C. and clinically isolated strains) 
were subjected to 190 biochemical assimilation and fermentation procedures 
utilizing test reagent impregnated paper disks. Insufficient differences 
in assimilation patterns indicate that £. parapsilosis, Ç. stllatoidea, 
and £• tropicalis may be less pathogenic mutants of Ç. albicans. Conversely, 
assimilation patterns produced by Ç. pseudotropical is, Ç. guilliermondii 
and £• Krusei indicate these fungi should maintain species integrity. 
Inhibition patterns to sodium salts of organic acids and certain nucleic 
acid bases (purines and pyrimidines) indicate this technique can most 
likely be used to biotype C. albicans in epidemiological investigations. 
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ABSTRACT 

Surveillance studies to determine the étiologie aaents of acute respira¬ 
tory disease (ARD) in basic combat trainees (BCTs) were conducted during 
FY '74. These studies included 4,143 trainees hospitalized with ARD at 
7 Army Basic Combat Training Centers (including Fort McClellan), and the 
US Navy Training Center in San Diego. Viral isolations and serological 
studies indicate only 9.5% of ARD hospitalizations were caused by adeno¬ 
viruses, 15.5% by influenza A and B, n\ycoplasma, polio and occasional 
coxsackie, and a large 75% by agents that were not determined. Sixty- 
three percent (63%) of the adenovirus infections were caused by adeno 7 
virus and 37% by adeno 4. Laboratory titrations of virus in the vaccine 
pills indicated acceptable but not high levels. Considerable numbers of 
influenza hospitalizations were experienced by some of the training forts 
(Knox, Ord, McClellan). Disease cases totaled 101; 50 flu A (49%) and 
51 flu B (51%). The newly standardized bivalent influenza vaccine 
A/Eng/42/72/ (H3N2) was administered throughout the year, while monovalent 
B/HK/5/72 was added to this treatment in January 1974. There were 56 
itiycoplasma disease cases. Twenty-five (25) of these were experienced by 
Fort Ord and Fort Polk. 

The viral concentration, in new lots of adenovirus 4 and 7 vaccine pills 
administered to BCTs in January 1974, was determined. The adeno 4 pill 
titered 10^.1 TCID50/PÍII; and the adeno 7 pill titered 103.4 TCID50/PÍII. 
Immunogenicity studies indicated the adeno 4 vaccine to be 70.4% effective: 
31 seroconverters of 44 susceptibles vaccinated. The adeno 7 pill proved 
79.3% effective: 23 seroconverters of 29 susceptibles vaccinated. The 
82 paired sera tested indicated 44% of BCTs susceptible to adeno 4 virus 
(pre-vaccine serum titer <1:4), and 35% were susceptible to adeno 7. 

Immunogenicity field trails were performed on 3 lots of influenza vaccine. 
One lot each of monovalent B/HK/5/72 vaccine had been prepared by Merck, 
Sharpe and Dohme, and Wyeth Laboratories. The Standard Bivalent A/Eng/42/ 
72 (H3N2) - B/mass/1/71 lot had been prepared by Wyeth. The Merck 
monovalent B/HK/ vaccine incited a 95.9% (47 of 49 vaccinées had > 4-fold 
rises) antibody response. The Wyeth monovalent B/HK vaccine incited a 76% 
response (38/50). The B/ mass agent, in the bivalent vaccine prepared by 
Wyeth, incited a 58% (29/50) response, while the A/England agent incited 
a 76% response. Both monovalent B/HK vaccine lots gave satisfactory res¬ 
ponses, and appeared to be far more antigenic than the bivalent vaccine 
which was in routine at BCT forts. 
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An investigation into congenital anomalies, the increased occurrence of 

stllJblrths and Prematurities as results of maternal infections 
with influenza A virus was conducted. The total population studied com¬ 
prised of 324 gravid military dependents at March AFB, Riverside County, 
California, and Fort Ord, Monterrey County, California. Groups from both 
stations were similar in age and racial composition, and it was policy at 

fllStarSflo? (33ï)tî?1?Jn™en2a Virus il™ni2ati0" of pregnant women. 
fJÏÎn f tu7 ^33%^ 0f th® 324 women experienced influenza A virus in¬ 
fections. There was no evidence of prematurity as indicated by mean 
weeks of gestation or birth weight at delivery. Two stillbirths and 9 
malformations occurred, however, both stillbirths and 8 of the 9 anomalies 
were in the non-infected group. anomalies 

teview of the records to determine the % occurrence of mycoplasma infect- 
nn over the past 5 years at 7 BCT forts was conducted. Laboratory diag- 

hOHiScW^re baS1S >4 ’ fold rises of comPlement fixation anti- 
bodies in paired sera collected at Forts Jackson, Wood, Polk, Ord, Dix, 

m SV3" Dl?9° Nayy Tr^ning Center* 0f 5’842 Individuals tested, 206 (3.5%) had mycoplasma infections. 

Studies to determine antibody responses and clinical reactivity to 2 lots 
° 8barPe and Dohme lyophilized meningococcal "C" vaccine stored 
at 2-8°C and reconstituted with diluent containing 1:20,000 thfremil 
preservative were accomplished utilizing BCTs at Fort Ord. A Squibb C-9 
lot was also tested in parallel as a control. Carrier surveys were accom- 

ihpS?eMor T9 W1^h tbe Pr?"vacci’ne and 2 week post-vaccine phlebotomies. 
The 2 Merck vaccine lots incited 95.7% (44/46) and 93.8% (44/47) serocon- 
verters; and the Squibb lot incited 100% (43/43) seroconverters The 
percent carriers at 0 wk was 28.7% (19 B's, 3 C's, 2 29E's 12 Y's 2 X's 

and Ln2î!"/«5ea^e or9anisms). The percent carriers at 2 wks post-vaccine 
was 36.2* (27 B's, 2 C's, 3 29E's, 14 Vs, 1 X, and 3 non-typeables)There 

at^Fnrt nrHCine-rearî1??5' i°nly 2.menin90c°ccal meningitis cases occurred 
at Fort Ord during FY 74, 1 case in July 1973 caused by a sero-group Y 
organism, and 1 case in January 1974 also caused by group sero-group Y. 
Group Y organisms constituted 29% of the carrier population, group B's 
51%, and 20% was made up of a variety of lesser occurring serotypes. 

Efforts to identify new meningococcal serotypes from non-typeable isolates 

?nVraKh>UCed 2a ?!"ganisms that are agglutinated by an antiserum prepared 
]aw.rabb¿M’*aní îbey not agglutinated by other routinely used grouping 
thlí'h Pllot sJudles indicate that these strains are new serological types 
that have not been previously described. Non-typeable organisms are P 

i>] carrier surveillance studies on Basic Combat 
Trainees at Fort Ord, California. 
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Progress in identifying agents associated with gonococcal and non-gonococcal 
urethritis continues. Attempts are also being made to delineate the normal 
urethral flora. This report indicates no significant difference in myco¬ 
plasma isolates from the urethritis and the control (non-urethritis) groups. 

A search for rapid methods to aid in identifying yeasts and yeast-like 
fungi from clinical specimens continued during the fiscal year. Twenty- 
eight different species of yeast (A.T.C.C. and clinically isolated strains) 
were subjected to 190 biochemical assimilation and fermentation procedures 
utilizing test reagent impregnated paper disks. Insufficient differences 
in assimilation patterns indicate that Ç. parapsilosis, C. stellatoidea, 
and £• tropicalis may be less pathogenic mutants of C. albicans. Conversely, 
assimilation patterns produced by £. pseudotropical is, C. guilliermondii 
and £• krusei indicate these fungi should maintain species integrity. In¬ 
hibition patterns to sodium salts of organic acids and certain nucleic 
acid bases (purines and pyrimidines) indicate this technique can most 
likely be used to biotype Ç. albicans in epidemiological investigations. 
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FOREWORD 

Antigenicity and efficacy evaluations of vaccines and other prophylactic 
agents, and other means of preventing upper respiratory and infectious 
diseases in military populations, have been the primary direction of 
these investigative efforts. Emphasis has been focused on those diseases 
that (1) cause loss of basic combat training days among recruits, and 
(2) those that cost or have the potential of costing the government 
the largest amount for hospitalizations, e.g., adenovirus infections, 
influenza, meningococcal meningitidis, and urethritis. Our greatest 
attention is directed towards prophylactic means of preventing diseases 
before they gain in-roads to combat training units. These studies re¬ 
present the combined efforts of the laboratory scientist and the field 
epidemiologist. It is intended through these joint efforts, these in¬ 
vestigations will assist in controlling the more prevalent recruit 
diseases, and suggest pathways for further studies. 
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Description: r 

This report describes the efforts of this study group to forecast, detect 
and prevent acute respiratory disease (ARD) and infectious disease among 
military personnel, especially recruits. Surveillances at 6 male BCT 
Forts, 1 female BCT Fort, and a Navy Training Center were conducted to 
determine the need for adenovirus and influenza vaccine administration, 
and étiologie agents. Antigenicity and efficacy studies were accomplished 
on the use of adenovirus 4 and 7, influenza, and meningococcal polysaccha¬ 
ride A, B, and C vaccines. Some efforts were spent determining asymptomatic 
infections in pregnant dependents, étiologie agents in the increasing 
urethritis problem, and more efficient and timely techniques for identi¬ 
fying and classifying yeast like fungi and Herpes viruses. 
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ACUTE RESPIRATORY DISEASE SURVEILLANCE 

INTRODUCTION 

The principal cause of morbidity in military recruit populations continues 
to be acute respiratory disease (ARD). During the fall and winter months 
most of the individuals who developed ARD (approximately 85¾) were in the 
4th to 7th week of basic combat training (BCT). Approximately 20¾ of the 
individuals were sick enough to be hospitalized. These surveillance studies 
were performed on BCT's who were hospitalized at 6 BCT Forts during FY '74. 
A fairly good quality of adenovirus 4 and 7 vaccine significantly reduced 
the number of adenovirus infections, and therefore, the overall ARD rates. 
As indicated by the diagrams below (FY 1973 and 1974). However, in spite 
of continuous influenza vaccine administration through the year, influenza 
cases increased. ARD caused by unknown étiologie agents increased over 
the last fiscal year; it is suspected that rhino viruses contributed 
largely to these illnesses. 

The Fort Ord portion of these studies were performed in conjunction with, 
and part of the antigenic and efficacy evaluation of new lots of adenovirus 
and influenza vaccines. However, in the interest of portraying a complete 
picture, results of ARD surveillance as determined at all 7 BCT Forts are 
shown. 
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MATERIALS AND METHODS 

Retro-uvula swabs and acute phase sera were obtained from 4,143 patients 
within 12 hours after they were hospitalized with acute respiratory disease 
(ARD) at 8 basic combat training (BCT) forts (including a Navy and WAC 
Training Center) in the United States. Convalescent-phase sera were 
collected in 14 to 21 days later. Paired sera were obtainable on 1,955 
individuals. A number of individuals completed BCT and transferred 
before convalescent serum collection dates. Other loses were due to short 
discharges and AWOLs. The swab samples were placed in charcoal viral 
transport media and held at 5°C (usually 2-5 days) until inoculated into 
tissue cultures at the US Arrçy Medical Laboratory, Fort Baker. Virus 
isolations were accomplished in tissue culture utilizing human embryonic 
(HEK) and rhesus monkey embryonic kidney (MEK) monolayers, and embryonated 
chicken eggs. Acute phase sera were stored at -70°C until convalescent 
sera collections. The paired sera were used to detect diagnostic rises 
in antibody titer, by complement fixation test, to adenovirus, Influenza 
A and B, and mycoplasma. Other viral serologies were performed when 
indicated by isolated outbreaks, unusual isolates or for other diagnostic 
aids. Adenovirus sero-types were identified by microtiter neutralization 
tests utilizing Hela cell cultures. Influenza isolates were tested for by 
guinea pig erythrocyte hemadsorption, and sero-types were identified using 
specific anti-sera. Neoplasma infections were identified by séroconversions; 
isolation and species determinations were accomplished only on those indi¬ 
viduals who were also included in studies reported elsewhere in this 
report. 

RESULTS AND DISCUSSION 

The total number of samples used for isolations, and the paired sera that 
were studied from all of the training forts surveyed during FY '74 are 
indicated in the Figure 1 summary sheet. Isolation and seroconversion 
percentages are presented in detail. From 4,143 specimens processed for 
virus isolations, adenoviruses were isolated from 286 (6.9%). Of 1,955 
paired sera received, 234 (12%) showed séroconversions. Influenza A and B, 
and mycoplasma séroconversions are also indicated in Figure 1. Our adeno¬ 
virus isolation rate proved to be only 57.5% as efficient as our serocon¬ 
version rate, as is indicated in Figure 1. The greatest number of samples 
for virus isolations (821) was received from the 5th EPMU - US Navy Training 
Center, San Diego. One-hundred-forty-one (17%) adenovirus isolations were 
obtained. Seroconversion data are also shown in this figure. 

12 



Figure 2 indicates the ARD hospitalization rates per hundred/week during 
FY '74 at the remaining 6 male BCT Arrny Forts. Figure 3, whicFTndicates 
rates for the previous year FY '73, is included for comparison. It is 
apparent that all of the forts experienced only mild upper-respiratory- 
disease year during FY '74. The greatest number of ARD hospitalizations 
was experienced by Fort Leonard Wood. Peak ARD rates of 4/100/ week were 
reached in February and April. Fort Jackson reached a peak of 3/100 week 
in February but remained at a low level throughout other parts of the 
fiscal year. Except for Fort Ord's ARD rate of 2.5/100/week during the 
last week of January, all of the other BCT Forts remained below 2/100/week 
through-out the year. Figure 3 indicates rates as high as 6/100/week 
during FY '73 at Forts Wood, Polk, and Ord. Influenza vaccine was adminis¬ 
tered at all BCT Forts throughout the year. Bivalent vaccine (A/Eng/42/72- 
(H3N2) 700 CCA units; B/Mass/1/72 300 CCA units) was followed in 2 weeks 
by Monovalent B/HK/5/72 500 CCA units. Adenovirus vaccines were adminis¬ 
tered between dates as will be described under individual Forts below. 
Antigenicity evaluations of the adenovirus¡vaccines are discussed under 
separate heading. 

The ARD hospitalization rate per hundred per month, and étiologie agents 
at Fort Ord during FY '74 are indicated in Figure 4. The same information 
is shown for FY'73 on the same figure to serve for comparison. Also, 
included below the ARD graph on this Figure are the number of specimens 
processed each month, on which these data are based. The largest numbers 
of specimens were received in October and January. The ARD hospitalization 
rate of slightly above 1/100/month in July 1973 reached a peak of 1.75/100/- 
month in January 1974. It dropped progressively to below 1/100/week by 
June 1974. Influenza infections were experienced at Fort Ord throughout 
teyear (38¾ A's and 62% B's). As indicated in the top portion of Figure 4, 
FY 73 was a more severe ARD year at Fort Ord. Adenovirus 4 and 7 vaccines 
have been administered continuously at Fort Ord since July 1972. These 
studies indicate that at Fort Ord, during the fiscal year, 15.4% of ARD 
hospitalizations were caused by adenoviruses (50% 4's and 50% 7's), 18.7% 
were caused by other agents, e.g., influenza A and B, and niycoplasma, and 
a large 65.9% were caused by undetermined agents. 

Figure 5 indicates the ARD hospitalization rate per hundred per month and 
étiologie agents at Fort Leonard Wood during FY '74. Though the ARD acti¬ 
vity at Fort Wood during FY'74 was not as high as it was during the previous 
year, it ranked highest among the forts studied. The highest ARD hospi¬ 
talization rate of 3/100/month was reached in January. The high of the 
previous year, as indicated, was reached in early December. Adenovirus 4 
and 7 vaccines have been administered continuously since October 1973. 
Influenza Hospitalizations occurred August through June, but the bulk of 

55% A's and 45% B's, occurred December 1973 through April 
/coí’>itDuríj9 tlie ye\r* 6’8* ARD hospitalizations were caused by adenoviruses 
(62% 4 s and 38% 7's), 12.7% were caused by influenza A, B, and mycoplasma, 
and a very large 80.5% were caused by agents that were not determined. 
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Sr»!il«!le!î !üüîhiy ARD ^Pit^'zat'on/ate of 1.5/100/month occurred in 
December at Fort Knox as indicated in Figure 6. It drooped oraduallv tn 
0.025 in June 1974. ARD hospitalizations9 ranged far bTw those of the 

S^VAnHSÆaRÏc\AS 3 ^11 number of influenza infections (70% 
Anrii d B occurred throughout the year, mostly between January and 
çSnlLh W üer\n0t successful in receiving specimens from Fort Knox in 
September, October or April, however, individuals hospitalized with ARD 
during these months remained below 1/100/week. Adenovirus 4 and 7 vaccines 

^ ^' Adenoviruses (14% 4's and 86% 
7 s) caused 13.6% of ARD hospitalizations, 9.2% were caused by influenza 
A, B, and mycoplasma, and 77.2% could not be determined. 

i2/1J0/w<:ek* were experienced by Fort Dix in March as 

IÎicÏÎh d 5y/As W1th the other Forts’ 3 relatively mild year 
existed. A few influenza cases occurred in July, and a larger number of 
cases occurred between November and May (80% A*s and 20% B's). Adenovirus 
4 and 7 vaccines were administered September through June. Adenovirus 

wpírí^L i4%-4n and 8f d'S) CaUSed 4-8% of ARD hospitalizations, 7.7% 
were caused by influenza A, B, and rnycoplasma, and a large 87.5% of ARD 
etiology was not determined. 

As indicated by Figure 8, the highest ARD hospitalization rate of 1.3/100/week 

rwherrifrpLínlÍ ÍÜCkS0¡¡ î" Febr“ary: ^ APril the r3te had fallen below 
I where it remained through June. Specimens were not received for the months 
of August, December, January or March. As indicated on Figure 2 the rate 
was abo« /100/week in March, therefore, specimens sLÄve beeÜ * 
collected from those hospitalized individuals. Adenoviruses (100% 7's) 
caused 1.4% ARD hospitalizations, 1% were caused by influenza A, B and 
mycoplasma, and 97.6% were not determined. za m, b, ana 

ííc„rrVrtnriíSDthffÍ7rfe occu''red.«>"''''9 FY '73 at Fort Polk did not 
occurr during the 1974 fiscal year, as is indicated by Figure 9. The 
largest number of ARD hospital admissions 1.1/100/month occurred in February 
This is compared with a high of 5.40/100/month in FY '73. There were more 
influenza infections this year (100% A's) at Fort Polk than last year. No 
specimens were received in October or March. Adenovirus caused 5.1% ARD 

3'8S! ïere Caused by influenza A* B* and mycoplasma, and I* were not determined. 

i 
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Figure 10 is a summary and portrays the total ARD picture among BCT's, and 
therefore, indicates the average ARD hospitalization rate per hundred per 
month for 6 BCT Forts that were studied during FY '74. FY '73 as shown at 
the top of this Figure can be compared with FY '74 to show the drastic drop 
in ARD. The highest monthly average of 1.5/100/month average of 1.5/100/month 
for FY '74 occurred in January compared with a high of 3.5/100/month in 
December during FY '73. Adenoviruses (37¾ 4's and 63¾ 7's) caused only 9.5¾ 
of ARD hospitalizations among BCT's during FY '74, as opposed to 47.9¾ during 
FY '73. A fewer number of adenovirus infections were responsible for an 
overall lower ARD rate in FY '74. Influenza infections (49¾ A's and 51¾ B's), 
mycoplasma, an occasional polio and coxsackie caused 15.5¾ of the ARD hospi¬ 
talizations. A total of 52 Mycoplasma pneumonia cases occurred among all 
BCT's studied. A large 75¾ of the ARD etiology among BCT's was not determined. 

Results of an ARD surveillance study among WAC at Fort McClellan, Alabama 
are indicated in Figure 11. The study included 129 WAC trainees who were 
hospitalized or confined to quarters with acute upper respiratory disease 
between 16 February and 11 May 1974. Retro, uvula swabs and paired sera 
were collected and treated as previously described under Materials and Methods. 
Specimen distribution as collected throughout the 3 month period is shown 
across the bottom area of Figure 11. The ARD rate was 3.5/100/week in 
February due largely to influenza B infections. It fell below 2/100/week 
in March but before the end of that month had climbed to 2.75/100/week 
with approximately 25¾ of illness caused by influenza and 75¾ caused by 
undetermined agents. The next peak of 2.6/100/week was reached in April, 
and we received no samples that week due to personnel shortages. At the 
end of this survey in May, the ARD rate was at 1.7/100/week. Judging from 
the results of this survey there were no adenovirus ARD's at Fort McClellan 
during the period of this study. Influenza caused 21.8¾ of upper respiratory 
illnesses (65¾ B's and 35¾ A's), and 78.2¾ were caused by undetermined agents. 
There were 4 Mycoplasma pneumonia infections as diagnosed by paired sera 
complement fixations. Adenovirus vaccines are not administered to female 
military persons. Influenza vaccine is administered the first day of 
arrival on post, throughout the year. 

Table 1 indicates a break-down of adenovirus types and percentages isolated 
from hospitalized BCT's at each Study Fort and the Navy Training Center, 
San Diego. The largest number of isolates were obtained out of the Navy 
samples (66 adenovirus 4's and 75 adenovirus 7's). Fort Wood was the only 
Fort experiencing more adenovirus 4 than adenovirus 7 infections. During 
the year, 37¾ of adenovirus isolates were 4's and 63¾ were 7's. 

TV 
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Table 2 indicates the number of influenza cases as determined by CF that 
occurred at each study Fort and the Navy Training Center, San Diego’ A 
breakdown by serotype is shown. Influenza vaccine is administered to 
receptionees during their first day on post. In Table 2, diagnostic rises 
that occurred within two weeks after vaccine, are considered due to vaccine, 
hose diagnostic rises that occurred 3 weeks and beyond after vaccine are 

considered due to influenza disease. Fort Leonard Wood experienced the 
largest number of influenza cases (10 A-s and 16 B's), followed by Fort 
McClellan (7 A s and 13 B's). Mycoplasma pneumonia cases totalled 52, with 
a significant number occurring at Fort Polk and Fort Ord. The Navy Training 
Center usually experiences the largest number of mycoplasma cases - only 8 
were determined during FY '74. During the year, 49% of influenza casesy 
were due to flu A and 51% to flu B. 

Of the 75%unknownARD etiology, retro-spective studies indicate approximately 
7% were due to bacteria. It is felt that most of this unknown etiology 
was caused by rhinoviruses. Since rhinoviruses reach maximum yield before 
the recruit develops severe enough symptoms to warrant hospitalization, by 
the time he is admitted the virus population may be so low that chances of 
obtaining isolations are drastically decreased. 

A moderately potent adenovirus vaccine decreased ARD rates during FY '74. 
ven though the over-all rate decreased, the number of cases caused bv 

unknown agents increased. ^ 
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ANTIGENICITY AND EFFICACY EVALUATION OF ADENOVIRUS VACCINES FY '74 

Wyeth adenovirus vaccine lots #04902 (Type 4) and #05302 (Type 7) were 
tested for infectivity on HEK cells according to Standard Procedures. 
The results were as follows: 

1. Titration of 30 October 1973 

a. Wyeth Lot #04902 type 4 104,1 TCID50s/pill 

b. Wyeth Lot #05302 type 7 103*4 TCID50s/pill 

On site evaluation of type 4 and type 7 vaccines were conducted this year 
at Fort Ord, Fort Leonard Wood and Fort Jackson. The accumulative results 
of serum neutralization tests conducted on paired sera drawn pre and post 
vaccine is shown below: 

Conversion/Susceptibles % Conversions 

Adenovirus Type 4 31/44 70.4 
Adenovirus Type 7 23/29 79.3 

Eighty-two paired sera were tested in this evaluation. Fifty-four percent 
of recruits tested, were susceptible to Type 4 virus (Pre-serum titer <1:4) 
and 35¾ were susceptible to Type 7. 
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MYCOPLASMA INFECTIONS 

A summary of Mycoplasma pneumoniae infections over the past 4 years, on 
a monthly basis, at 6 BCT Forts and the Navy Training Center (NIC) at 
San Diego is presented in Table 1. These were determined by sérocon¬ 
versions, >4-fold rises by complement-fixation. Figures in the table 
are presented by séroconversions over number of paired sera tested 
During the last 6 months of 1972, rnycoplasma CF's were not done, hence 
the ND in that area. The exception to this was NTC, San Diego. In 
November of 1972 at NTC San Diego, a large number of mycoplasma infections 
prompted the performance of CF's. During November and December of that 
year, NTC experienced more mycoplasma infections (7.1%) than any other 
training Fort experienced for an entire year (except Fort Knox). Fort 

roí the neatest number of infections for the 4-year period, 
5.8% (17/293) of samples processed; 7.2% infections in 1973 alone. The 
grand total of paired sera tested for Mycoplasma pneumoniae from all of 
the Forts during the 4-year period was 5,842; and of these, 206 were 
positive, to give 3.5% positive at the 8 stations for the 4-year period. 
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EVALUATION OF MONOVALENT INFLUENZA GROUP B 
(HONG KONG) VACCINE IN MILITARY RECRUITS 

INTRODUCTION 

The occurrence of an antigenic shift in the prevalent group B influenza 
virus first recognized in 1972 required a change in the vaccine to be 
utilized in the military in the Fall and Winter of 1973-1974. B/HK/5/72 
virus was selected as the prototype vaccine strain and two commercial 
drug companies (Wyeth and Merck) prepared monovalent products. In-vitro 
evaluation of the potency of these products produced conflicting results 
and the decision was made early in the Fall of 1973 to test the conti- 
genicity of the vaccines in military recruits. 

In collaboration with WRAIR and the H & E Activity at Fort Ord, California 
two lots of vaccine, one each Wyeth and Merck, were tested and compared 
to the standard bivalent vaccine containing the B/Mass/1/71 virus for 
their ability to induce type specific antibody. 

MATERIALS AND METHODS 

Vaccine: 

a. Test Lot #4707G-B/HK/5/72 Manufactured by Merck, Sharpe and Dohme. 

b. Test Lot #139501-B/HK/5/72 Manufactured by Wyeth. 

c. Control Vaccine Lot #133101-A/England/42/72 and B/Mass/1/71 Manufactured 
by Wyeth Laboratories. 
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Subjects and Protocol : The first trial utilized 149 Basic Combat Trainees. 
A pre-bíeed was drawn on 5 November 1973 and vaccine was administered to 
the experimental groups immediately following the collection of blood for 
the pre-serum. Three groups were formed from the 149 recruits partici¬ 
pating in the study. Group I was a non-immunized control group of 50 people. 
Group II was comprised of 50 who received the control bivalent vaccine, 
and Group III, the remaining 49, received the monovalent vaccine prepared 
by Merck, Sharpe and Dohme. All these groups were bled again 21 days later 
on 26 November 1973. The second trial was conducted in the same manner 
for the purpose of evaluating the Wyeth Vaccine. There was a control 
group (no vaccine) in this trial but no control vaccine group. Pre-bleed 
and immunization was conducted on 19 December 1973. The post-vaccine bleed 
was conducted on 18 January 1974. 

Viral Serology: Vaccine response was determined by testing pre and post 
vaccine sera for type specific hemagglutination-inhibition (HI) antibody. 
A microtiter procedure standard to this laboratory was employed. Sera 
were treated wiith receptor destroying enzymes to remove non-specific 
inhibitors. Antigens employed were type specific whole virus in allantoic 
fluid of embryonated chicken eggs. 

RESULTS 

The results of the first trial, which involved the Merck, Sharpe and Dohme 
vaccine, are presented in Table I. This vaccine induced an excellent 
antibody response producing 4-fold rises in HI antibody titer in all but 
two of the immunized recruits. A nearly fourteen-fold increase in the 
geometric mean titer occurred post iirmunization when measured against 
either the pre-immunization geometric mean or the 26 November sera of the 
control group. Fifty-seven percent of the vaccinées showed 16-fold or 
higher increases in type specific antibody. Surprisingly, this monovalent 
B-Hong Kong vaccine induced better heterologous B-mass antibody than did 
the homologous standard bivalent preparation. 

Results with the Wyeth monovalent B-Hong Kong vaccine evaluated in the 
second trial are presented in Table II. Induced HI antibody was not as 
impressive as was seen with the Merck preparation, but was still very 
good. The geometric mean titer post immunization was 8-fold higher and 
23 of 50 recruits experienced 16-fold or higher rises in HI antibody 
titer. 

It is interesting to note that though these recruits were experiencing 
some natural infection with a B-mass-like virus during the second trial, 
these infect'ons did not significantly effect the geometric mean titer 
to the B-Hong Kong virus. 
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SUMMARY 

Two lots of monovalent B-Hong Kong Influenza Vaccine prepared by different 
commercial manufacturers were evaluated for antigenicity in Basic Combat 
Trances at Fort Ord, California. Both lots were found to be satisfactory 
and far superior to the Standard Bivalent Vaccine in current use. 
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INFECTION WITH INFLUENZA A/ENG/42/72 LIKE VIRUS 
IN TWO GRAVID MILITARY DEPENDENT POPULATIONS 

INTRODUCTION 

Accounts of induction of congenital anomalies or the increased occurrence 
of abortions, stillbirths or prematurities as results of maternal in¬ 
fections with iiluenza A virus have been inconsistent. Beginning about 
twenty years ago and especially since the introduction of the H2N2 strain 
of influenza A virus in 1957, numerous reports have appeared of the 
occurrence of excess major CNS anomalies in new borns following influenza 
epidemics (1-4). At the same time, other studies have found no such 
association (5-7). One of the latter, which found no increase in major 
CNS anomalies, did report an increased incidence of cleft lip, oesophageal 
and anal atreseas and exophales (8). Almost all of the above reports were 
based on clinical determinations of influenza during periods of accepted 
outbreaks, but were devoid of supportive laboratory confirmation of 
infection. 

Studies of laboratory supported or proven maternal influenza have in general 
lent little support to the association between maternal infection and adverse 
effects on the developing fetus (9-12). The exception to this is a study 
which did show an increase in abortion, stillbirth or prematurity associated 
with first trimester infection (13). 

The present report presents the findings of 56 cases of serologically con¬ 
firmed influenza type A infection and 51 cases of serologically presumptive 
infections in a population of 324 gravida. Fif \ three of the 107 females 
considered infected were in the first trimester or gestation at the outset 
of the epidemic that occurred in California in the Winter of 1972 and 1973. 
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MATERIALS AND METHODS 

Background: California had been free of any large outbreak of type A 
influenza since 1969 and escaped the extensive outbreak of the 1971-1972 
season that ran through the remainder of the country (14). In the fall 
of 1972, the England strain influenza A (H3N2) virus appeared in two 
military installations in Colorado. During November, the virus was 
reported sporadically throughout the country and by late November the 
first case had occurred in California. The middle of December saw the 
appearance of significant numbers of influenza cases in California, 
documented by both virus isolations and serological means as A/Eng/42/72 
like virus, and marked the beginning of a sharp outbreak in the state 
that peaked between the second and fourth weeks in January 1973 (15, 16). 
By the middle of February, the group A epidemic was essentially over and 
the last case recorded in this laboratory as part of the epidemic had an 
onset during the week ending 17 February 1973. For the purposes of this 
study, the outbreak in the populations studied was considered to have run 
from 15 December 1972 to 14 February 1973. 

Study Population: The women in this study were dependent wives of military 
personnel from two installations; March AFB in Riverside County, Ca. and 
Fort Ord in Monterey County, Ca. All the women were pregnant at the 
outset of the epidemic. Groups from both stations were similar in age and 
racial composition, and it was policy at both hospitals to withold influenza 
virus immunization for pregnant personnel. Vital data on both the mothers 
and newborns were obtained from hospital delivery and newborn record 
books. 

Serum Collection and Serologic Procedures: Two sera were collected on all 
participants. The first originated from blood drawn at the first prenatal 
clinic visit while the second was drawn during the eighth month of 
pregnancy. All sera were stored at -20°C until testing could be accom¬ 
plished as paired sera. 

The hemagglutination-inhibition (HI) test was utilized as the primary 
serologic tool in determining influenza A antibody titers (17, 18, 19). 
Criteria for serologic evidence of infection was a confirmed four-fold 
or greater rise in type specific antibody. Four-fold rises were confirmed 
by retesting by HI or by a complement fixation (CF) test (20). Antigens 
employed were produced in the laboratory by standard techniques (17, 20). 
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Study Groups: The study population, contined from both installations, was 
divided into four study groups for analysis purposes. Groups A and B were 
those women demonstrated to have been infected during the epidemic period 
(Group A) or those women whose sera eclipsed the epidemic period but 
escaped infection (Group B). Groups C and D were those women whose first 
sera were drawn during the epidemic (after 15 December 1972) and did not 
have a four-fold rise in titer between sera. The second sera of Groups C 
and D women were drawn after 28 February 1973. Group C women had high 
titered first serum antibody similar to that in the second sera of Group A 
women. Group D women had low titered first sera antibody without signifi¬ 
cant change in titer in the second sera and were thus similar to Group B 
women. 

RESULTS 

Group size and range in first serum dates is shown in Table I. Secor.d 
sera for Groups B, C and D women were all drawn on or after 28 February 
1973. The total population studied comprised of 324 persons. A summary 
of serologic test results for groups and the interpretation of findings 
is shown in Table II. Groups A and C, comprised of individuals desi¬ 
gnated infected, totaled 107 of the 324 for an infection rate of 33/100 
persons. Other characteristics of the population are shown in Table III. 
Fifty-three of the 107 infected persons were under 13.3 weeks gestation 
on 15 December 1972. This compares to 114 of the 217 (52.5%) persons 
in the non-infected groups. Group C, the high titered group, is signi¬ 
ficantly different from the remainder of the population in two character¬ 
istics. Group C was not randomly distributed with regard to racial com¬ 
position as tested by chi square (P<0.005). In fact, there were an 
excess of Negroes in this group. Group C is also significantly younger 
than the population as a whole but this difference was not related to 
the racial differences. The age disparity but not the racial difference 
carries over to the combined infected groups A and C, i.e. Persons in 
the infected groups are significantly younger than persons in non-infected 
groups (P<0.01). The advantage of including Group C and D in the study 
can be seen for the weeks of gestation data in Table III. Whereas Groups 
A and B, the known groups, were already nearly half-way through their 
pregnancy at the start of the outbreak, Groups C and D, the presumptive 
groups were early in their pregnancies on the 15th of December. This is 
further demonstrated in the more complete breakout presented in Table IV. 
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The findings at term are shown in Table V. There was no evidence of pre¬ 
maturity in the infected groups as indicated by either mean weeks of ges¬ 
tation at delivery or mean birthweight at delivery. This conclusion was 
further strengthened by scattergrams (not shown) of conception dates 
versus birthweights for individual groups, and breakouts in 2 X 2 contin¬ 
gency tables of weeks of gestation at 15 December 1972 versus high or low 
birthweight by individual group or combined groups (infected versus non- 
infected). Group A newborns are slightly smaller than Group B babies, 
but the difference was not significant. There were four children born of 
these women that weighed less than 2500 gms. Two were in the infected 
groups and two were in the non-infected groups. 

Two stillbirths and 9 malformations or abnormalities occurred among the 
325 births. Both stillbirths and 8 of the 9 abnormalities were in the 
non-infected groups. Three of the 9 were minor in nature and included 
one instance of a deformed right ear and two instances of an extra digit 
on the hand or foot. There were two cases of congenital heart disease; 
one of a grade 2 murmur in the child shown in Group A and the second in 
the stillbirth shown in Group B. The only instance of cleft lip or palate 
occurred in a Group D child. 

An as yet unexplained observation is shown in Table 6. The distribution 
of infected women by weeks of gestation at the beginning of the epidemic 
was examined and grouped according to the criteria of less than or 
greater than 20 weeks of gestation at 15 December 1972. This was then 
compared to the expected frequency based on the distribution for the 
total population. There were eight fewer women infected in the less 
than twenty weeks of gestation population than were expected. 

The women in this study were also part of a prenatal infections study 
where retrospective serologic evaluations of paired sera were made for 
determination of infection rates with the agents of Rubella virus, cyto¬ 
megalovirus, herpes simplex virus and Toxoplasma gondii. Examination of 
their records revealed that 10 persons in the group included four in the 
influenza virus infected groups and six in the not infected groups under¬ 
went infection during their pregnancy with one or more of the above agents. 
All ten of these women had uncomplicated pregnancies and delivered normal 
children. One of the children born of a Group D mother who underwent a 
Rubella virus infection developed seizures (hypocalcémie) at two weeks of 
age. The four women among the influenza virus infected groups underwent 
infection with cytomegolovirus ( two, both from Group C ); rubella virus 
and Toxoplasma gondii (one each both from Group A). 
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DISCUSSION 

The results of this study indicate that fetal anomalies due to infection 
(with A/Eng/72 influenza virus) during pregnancy are too infrequent to be 
detectable in a study of this size or if they do occur or exist they are 
not visible at birth. Korones et. al. in their study of 52 maternal in¬ 
fluenza infections with A/Asian/57 virus arrived at similar findings (11)- 
Their study of 1970 involved a primarily Negro population of lower economic 
status. Our study population was primarily Caucasian middle-class and this 
extends the nature of the data available in the literature. The authors 
in the Korones' study limited their conclusions to infections during the 
second and third trimesters of gestation. If we accept the 51 persons in 
the high-titered group as infected during the epidemic, we can extend the 
conclusion to include the first trimester gestation. There is little 
likelihood that the antibody titers of these patients reflected recent-past 
infections with A/HK/68 virus. As indicated earlier, California had been 
practically free of A/HK/68 virus infections for two years. Further, a 
cross check with virus specific antigens and the HI test revealed 16 of 16 
persons tested with first serum titers equal to or greater than 1:40. In 
fact, their titers compared very closely with 23 second serum titers checked 
by HI of persons from the known infected Group A. It is also unlikely 
that these patients were infected with A/Eng/72 virus before the epidemic 
period. The epidemic of 1972-1973 marked the first introduction of this 
virus into California and our clinical laboratory results indicated that 
less than 5% of the documented infection with Type A virus within these 
populations occurred outside of the determined epidemic period. We must, 
therefore, conclude that the 51 persons of Group C (high titers) were 
infected with A/Eng/72 virus during the epidemic and that 41 of these 
persons were in the first trimester of gestation. This would give a 
total of 53 first trimester infections without incident when coupled with 
the 12 first trimester infections from Group A (known infected). Conclu¬ 
sions in our study concerning effects of infection on prematurity or spon¬ 
taneous abortion are limited by the nature of the population. Women who 
did not reach the eight month of gestation were not included in the study. 
This design feature was beyond our control. However, a check of records 
of all births at these installations for 1972 and 1973 indicates the pre¬ 
mature birth rate for the first six months of 1973 is similar to or lower 
than the corresponding rates for 1972. Spontaneous abortion rates were 
available at only one of the two participating hospitals and these were 
highly variable over the thirty month period checked. The sex ratio of 
new borns in Group A, i. e. 39.3% male shown in Table 5 is interesting but 
not significantly different from the theoretical. Further, when both 
infected groups were combined, the sex ratio of new borns was comparable 
to that of the population as a whole. 
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Hardy's study of 1961 (13), which suggested an association of increased 
abortion, stillbirth and anomalies associated with first trimester infection, 
is of interest because the study was performed during the introduction of 
the A/Asian/67 virus. This is the only time since virus isolation 
capability has been developed that a major change in both viral surface 
antigens, the hemagglutinin (H) and neuraminidase (N), has occurred 
sumultaneously. The major change that occurred in 1947 involved only the 
hemagglutinin (HO/34.> HI/47). Similarly, the change that occurred 
in 1968, A/Hong Kong/1/68, involved only the hemagglutinin (Hp/57->H.J68). 
The "England" strain of Type A virus of 1972 involved only a minor change in 
the nemagglutinin and still retains the primary identification of the 1968 
virus i.e. A/England/42/72 (H3N2J. Awareness of this pedigree of the virus 
inevitably raises the question of the effect of prior antigenic experience 
of the host on the limitations of the current virus strain's terotogenic 
capability. There is no question that under certain circumstances influenza 
virus can be invasive. Transplacental transfer of influenza virus has been 
shown to occur by Yawn et. al. (21) and the evidence for the invasiveness 
of the virus has been reviewed by the authors. It seems reasonable to 
assume that this capability is greatest immediately following a major change 
in both surface antigens such as occurred in the epidemic of 1957-1959. 
Hardy's study,though often criticized because the laboratory back-up was 
based on a single serum antibody determination and the lack of an adequate 
number of negative controls, did cover the first wave of the 1957 epidemic. 
The patients of Korones et. al. were drawn over a period of four years from 
1959, two years after the first wave, to 1963. Monif's study of 8 patients, 
though technically complete, was accomplished after the introduction of 
the A/HK/68 virus (22) and the present study was accomplished 5 years 
after the introduction of the antigenically similar A/HK/68 virus. Thus, 
the full answer to the terotogenicity of influenza Type A virus may await 
the introduction of another major antigenic change in both viral surface 
antigens such as occurred in 1957. 

The results presented in Table 6 showing a skewed distribution of infection 
associated with later months of gestation suggests the possibility that 
susceptibility to infection increases with months of pregnancy. Several 
groups have recently presented evidence that cellular immunity is reduced 
in pregnancy (23, 24, 25). This study was not designed to confirm or deny 
this contention, but the data is suggestive and perhaps opens new lines of 
investigation to answer this important question. 

1* 
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MENINGOCOCCAL POLYSACCHARIDE VACCINE EVALUATIONS 
AND CARRIER SURVEILLANCE 

INTRODUCTION 

Since the routine administration of meningococcal "C" vaccine began on 
12 October 1971, there have been no meningococcal meningitis disease 
case caused by sero-group "C" organisms. Eleven (11) cases occurred in 
1972, all were caused by sero-group "Y" organisms; 7 cases occurred in 
1973, 6 were caused by sero-group "Y" and 1 by sero-group "B" organisms. 
Two (2) cases occurred during 1974, both were caused by sero-group "B" 
organisms. Meningococcal disease among recruits has been shown to be due 
to the lack of significant immune antibody levels. In order to maintain 
an adequate supply of potent vaccines for continued militay immunizations, 
these studies are designed to test the stability of vaccines stored at 
2-8°C and reconstituted with diluent containing 1:20,000 thimerosal pre¬ 
servative over a 2 year period. This is the first phase of study. Carrier 
Surveys are performed in conjunction with these field trials. 

These studies represent the joint efforts of the US Army Medical Laboratory, 
Fort Baker, the Health and Environment Activity, Fort Ord, and the Department 
of Bacterial Diseases, WRAIR. 

MATERIALS AND METHODS 

Each of 2 lots of Meningococcal polysaccharide "C" vaccine, manufactured 
by Merck, Sharpe and Dohme Laboratories, lyophilized and reconstituted with 
1:20,000 thimerosal diluent preservative, was injected subcutaneously with 
hypodermic needles and syringes into 2 separate groups (46 and 47 men) of 
receptionees at Fort Ord. Another lot, manufactured by Squibb Laboratories 
(Standard Army vaccine) was similarly injected into a third group (43 men), 
and these were used as controls. Material swabbed from the posterior aspect 
of the uvula was streaked immediately onto a Columbia Chocolate Agar (CCA) 
plate (BBL) containing 5% laked sheep bood, 1¾ isovitalex (BBL), lincomycin 
(6mcg/ml)and polymyxin B (25 mcg/ml). The plates were incubated immediately 
at 37°C in a 5 to 10% COo atmosphere 18-20 hours. Standard methods of 
meningococcal identifications and serogroupings were made. Swabs were 
taken in similar fashion after two weeks. Blood was collected from each 
vaccinee at 0 and two weeks, and the serum was used to determine antibody 
rises to "C" polysaccharide antigen by microtiter hemagglutination technique. 
All sera were frozen until tested. The 0 and 2 week serum titers were 
performed on the same day after the 2 week phlebotomies. 
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RESULTS AND DISCUSSION 

Both lots of vaccine caused a favorable number of seroconverters. As 
indicated by Figure 1, Merck Lot #32412/C-B837 incited 44 of 46 vaccinées 
to seroconvert, 95.7%; and 44 of the 47 Lot #32413/C-B838 Merck vacnnees 
seroconverted, 93.8%. The Control Lot, Squibb C-9 seroconverted 43 of 43 
vaccinées. The actual geometric mean titers, and titer differences between 
0 week and 2 week sera were very favorable. The percent positive carriers 
at 0 week averaged 28.7% for all vaccine groups; "C" carriers constituted 
0.07% of the total (19 B's, 3 C's, 2 29E's, 12 Y's, 2 X's, and 2 non-type- 
ables). After 2 weeks, the percent carriers averaged 36.2% for all 
vaccine groups; "C" carriers constituted 0.04% of the total (27 B's, 2 Cs, 
3 29E s, 14 Y’s, IX, and 3 non-typeables). The non-typeable organisms 
were processed and injected into rabbits for another phase of study designed 
to identify new serological types, as described under the heading 
Identification of Undescribed Serogroups of N. meningitidis, which follows. 

Two (2) meningococcal meningitis cases have occurred at Fort Ord during the 
fiscal year. In July 1973, one case occurred in the sixth week BCT, caused 
by a group B organism; in January 1974 a group B disease was experienced by 
an AIT. Recently in September 1974, before the completion of this manus¬ 
cript, a second week BCT experienced disease caused by a group B organism. 

Routine monthly carrier surveillance studies were not performed during 
the year. 

SUMMARY 

Two lots of meningococcal polysaccharide “C" vaccine that were manufactured 
by Merck, Sharpe and Dohme were tested for potency in recruits at Fort Ord. 
The lots had been lyophilized and reconstituted with a 1:20,000 thimerosal 
preservative diluent. Both lots induced a very favorable antibody response 
as shown by 95.7% and 93.8% seroconverters. Another meningococcal vaccine 
lot manufactured by Squibb Laboratories caused 100% seroconverters; this 
lot was used as a control. Simultaneous meningococcal carrier surveillance 
indicated a drop in meningococcal "C" carriers two weeks after menigococcal 
vaccine administration. The predominating carriers were of serological 
group B. 
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IDENTIFICATION OF UNDESCRIBED SEROLOGICAL GROUPS OF 
NEISSERIA MENINGITIDIS 

INTRODUCTION 

Serological typing procedures tor meningococcal organisms have yielded 

t0tK y gáfale results in the past. One problem has been 
the large number of untypeable organisms isolated from meningococcal 
carriers. At least some of these organisms could be serotypes that have 
not been previously described. Such organisms encountered by this study 
group are currently being studied for the probability of identifying new, 
not previously described serological groups. This is a progress report 
on these endeavors. ^ 

MATERIALS AND METHODS 

Two non-typeable (NT) smooth N. meningitidis strain«; that ^ arnn-i^ 

during earner surveillances at Fort' Ord, labelled #67 and #m! 2eie 

M0H?rr?dDfOr rabbits by the procedure of the Navy 
Medical Research Unit #1 (NAMRU #1) Neisseria Repository, Berkely. 

-E-Ch itra1n was streaked on a Columbia Chocolate 
^9ãr~|CCÃT~pTitFcõntaimng 1% Isovitalex. The plates were incubated 

8 ho*írs) 37°c 1n a candle jar. The cells were har¬ 
vested from the surface of the agar in Trypticase Soy Broth (TSB) and 
inoculated into 125 ml of TSB to a concentration approximately IQS cells/ml 
when cawed with a #3 Mac Farland standard. The flasks were incubated 
at oo for 6 hours with continuous agitation. 

The cu!tures were then transferred to centrifuge tubes and packed at 

c?i* c .'I16 Packed cells were washed twice in Hanks 
So1utlon (without glucose or indicators) and resuspended 

l t0 a concentration of about 10'° cells/ml (slightly more 
turbid than a #10 Mac Farland). Aliquots were dispensed into 12 serum 
vials and frozen at -64°C, so that a freshly thawed inoculum could be 
used for each rabbit injection. 
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Animal Injections: Separate 6-month old rabbits were injected I.V. with 
0.5 ml of each suspension once a day for 5 succesive days. A three-day 
rest period was followed by 1.0 ml injections once a day for five 
successive days. After five days, the rabbits were bled from the heart 
50 ml per day for three consecutive days. ’ 

Agglutination Studies: Stock strains of serogroups A, B, C, D, B, X, Y (E), 
Z, 29E, and W-135 were obtained from the Neisseria Repository (NAMRlT#!). 
Each strain was reconstituted, confirmed as a meningococcus, and used for 
agglutination studies. The serogroup of each stock strain was confirmed 
using antiserum provided by the Neisseria Repository. Cultures #67 and 
#114 were tested to confirm that they were NT. Each stock Strain and NT 
Strains 67 and 114 were then tested against the pre-inoculation sera of 
both rabbits and against the antisera produced against strains 67 and 114. 

RESULTS AND DISCUSSION 

The results of this testing summarized in Table #1, shows that there was 
cross-reaction between Group D and the rabbits' sera, both pre-inoculation 
serum and hyperimmune serum for both smooth strains. The antisera were 
then titered against their homologous strains (Table II) and the working 
dilutions determined to be 1:8 for #67 and 1:4 for #114. These were then 
tested against Group D at their working dilutions, and as Table III shows 
there was no cross-reactions with the working dilutions. Table IV sunmarizes 
the results of agglutination tests for cultures #67 and #114, showing that 
with antisera from two independent sources, there was no agglutination with 
either strain against any of the recognized antisera. 

Further studies are in progress which include the following procedures: 

a. Agglutination tests with cultures #67 and #114 against 
antisera of recognized serogroups produced by WRAIR. 

b. Testing additional cultures of all recognized serogroups 
against antisera #67 and #114. 

c. Additional carrier surveys at Fort Ord to try and identify 
NT strains which would then be tested against antisera #67 and #114. 
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SUMMARY 

Two NT strains of N. meningitidis were isolated from carriers at Fort Ord. 
Preliminary work suggests these to be two strains of a serogroup not 
previously recognized. A stock strain of N. meningitidis Group D reacted 
with both antisera before they were diluted. This same strain also reacted 
with sera from the same rabbits taken before immunization with NT Strains. 
When the antisera were diluted to the working dilution there was no cross¬ 
reaction with Group D. This would inicate that the Group D strain was 
reacting with a naturally occurring antibody in the rabbits rather than 
an antibody produced against either NT Strain. 

57 



TABLE I 

AGGLUTINATION PATTERNS WITH UNDILUTED ANTISERA 

Pre Inoculation 
Serum 

CULTURE #67 #114 

#67 

#114 

A 

B 

C 

D + 4 

Bo 

X 

E (Y) 

Z 

29E 

W-135 

Post Inoculation 
Serum 

#67 #114 
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TABLE II 

TITRATION OF ANTISERA 
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IDENTIFICATION OF THE VIRAL AND BACTERIAL AGENTS ASSOCIATED WITH 
GONOCOCCAL AND NON-GONOCOCCAL URETHRITIS 

INTRODUCTION 

The literature is replete with references concerning the étiologie agents 
of urethritis. Most have been reports attempting to determine the role of 
one or two microorganisms in relation to urethritis. Most often no satis¬ 
factory control group has been included in the study. The ongoing study 
presented here is attempting to identify at least the majority of micro¬ 
organisms (bacterial, viral and parasitological) present in the urethras 
of males with urethritis as well as those in the urethras of males without 
urethritis. An attempt is being made also to delineate the normal urethral 
flora. 

MATERIALS AND METHODS 

Urethral swabs from cases of urethritis were obtained primarily from 
patients presently at the NRMC Branch Dispensary of the Alameda Naval Air 
Station, California. A few were obtained from the Oakland Army Base 
Dispensary and from Treasure Island Naval Base Dispensary. The vast 
majority of specimens taken from individuals without urethritis were 
obtained from personnel undergoing physical examination prior to commencing 
training at the Nuclear Power School at Mare Island Naval Base, California. 

Two urethral swabs were taken from each subject. Swabs were of calcium 
alginate wool and were inserted approximately 2 cm into the urethra. 
For transport to the laboratory, each swab was placed in 2.5 ml of Eagles 
MEM containing 10% fetal Bovine serum, added glucose, glutamine and sodium 
bicarbonate. The vial intended for viral isolation also contained 100 mg/ml 
Streptomycin, 50 mg/ml Vancomycin and 2-5 mg/ml Fungazone. 

The antibiotic containing media was inoculated into tissue culture for 
viral isolation. The antibiotic-free media was inoculated onto Mycoplasma 
isolation media. Trichomonas isolation media, chocolate agar, Thayer-Martin 
medium, sheep blood agar and Peptone-Starch-Dextrose agar in an effort to 
isolate as many aerobic bacteria as possible with currently available 
techniques. Isolation of anaerobic bacteria was not attempted due to 
failure of other investigators (1) to isolate anaerobes from patients with 
urethritis. 
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Procedures for the isolation of Chlamydia were initi^t0H k * 
tinued due to technical difficulties The assoHaí ín n? íh Were dlCOn" 
With urethritis has already been adequately stSd ed (2 3 
omission here is not considered detrimental to thfstudy ’ ’ 

timedthat SrlïhrlrLt w^íe^íaLn' 'seí""“^5 Ín the Stud^ at the 
Chlamydial antibodies by comp lenient ‘ fi xa iSeParated and examined for 

RESULTS 

i-^co^if^3r:Sh^!rîTdabf^ïre%sf 
frequently fsolaledV^e^à i)'c v"laie7 aTS ïï sexually inactive (Table I). maie urethras than from the 

ae^Äffi T2™. rtrainreãv™ iwas neVer ÍS°,ated f™ 

^^^ï3:rï^\ieotht?itiir^\^ostsraî?a3^i)^P -en,atter 

;fnS^WaS '^'-«d'ífíSe'írese^e0^ e^e0,3ii0" 

DISCUSSION OF MYCOPLASMA RFSiiits 

Äsrssi si;, r^r:«,s“T“ 
%tomaswV¡ní^^ti^‘lfa[iílthrímernsílt|¡í ínP"ca¡'«i of the T-Straln 
(14-16) whilp nthprc /17 99? K ; Some have reported an association 

ÏMse^îlh^^t 
when patients ii^re ctpa^’?:’!^ ^ 

X 
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As other workers (23, 24) have demonstrated, colonization of the urethra 
with T-Strains as well as other Mycoplasma appears to be directly propor¬ 
tional to the degree of sexual activity (See Table I) and not necessarily 
related to urethritis. 

It is interesting that Mycoplasma hominis Type I was not isolated in the 
absence of other Mycoplasma except in individuals with urethritis. They 
were, however, recovered from 17.2¾ of the sexually active control group 
compared to 8.3¾ of the urethritis patients when recovered in the presence 
of T-Strains. Jhis, coupled with the observation that isolation 
rates of M. hominis Type I are similar in both gonococcal urethritis and 
non-gonococcal urethritis (See Table II) may indicate that both the presence 
of T-Strains and the state of the inflamed urethra either enhance the growth 
or the recovery of M. hominis Type I or both. These observations should 
be confirmed in another study. 

Gram-Positive Cocci: An interesting phenomenon is observed when the 
isolation rates of gram-positive cocci from the urethras of males with 
urethritis is compared to those of males without urethritis (Table III). 
With the exception of the non-hemolytic (gamma) Streptococci and Micrococci 
the presence of symptoms of urethritis greatly decreases the isolation 
rates of the gram-positive cocci. The decreased rates in cases of ure¬ 
thritis probably reflects increased non-specific phagocytosis occurring in 
the inflamed urethras. Dilution of the inoculum by the purulent discharge 
may also decrease chances of recovery. Other factors such as bacterial 
interference or other toxic factors in the inflamed urethra may also 
contribute. 
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TABLE III 

ISOLATION RATES OF GRAM-POSITIVE COCCI FROM THE URETHRAS OF 
MALES WITH OR WITHOUT URETHRITIS 

Organisms Isolated_ 

Staphylococcus epidermidii 

Staphylococcus aureusc 

Micrococci^ 

Group B Streptococci3 

Non-Typeable alpha Streptococci3 

Non-Typeable beta Streptococci3 

Non-Typeable gamma Streptococci3 

Enterococci3 

Group G Streptococci3 

°49 
Urethritis Patients 

103 

23 

118 

3 

27 

5 

8 

20 

0 

% 

41.4 

9.2 

47.4 

1.2 

10.8 

2.0 

3.2 

8.0 

0.0 

107 
Normal Controls 

#e % 

96 89.7 

23 21.5 

35 32.7 

3 2.8 

39 36.4 

10 9.3 

4 3.7 

25 23.4 

1 0.9 

aTyped by immunofluorescence ano Lancefield precipitin Tests. Catalase negative. 

Coagulase negative, glucose fermenting, catalase positive. 

cCoagulase positive, glucose fermenting, catalase positive. 

dNon-fermenting, cluster-forming, catalase positive. 

Number of patients from which organism was isolated. 

* 
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Coryneform Bacteria: Approximately 65% of all individuals cultured harbored 
coryneform bacteria in their urethras. Undoubtedly, most of them are part 
of the normal flora but the possibility exists that some may play a role in 
urethritis. 

Over 22,000 biochemical tests have been performed on 205 urethral isolates. 
In addition, a battery of 47 tests have been performed on each of 27 ATCC 
strains of Coryneform (Corynebacterium, Brevibacterium, Arthrobacter, 
Mycrobacterium, Cellulomonas and Rothia) bacteria and are in progress on 
49 other strains. All tests are run in duplicate and equivocal tests are 
repeated. 

When the biochemical tests are completed on the ATCC strains, the results 
will be compared to see if indeed there are truly distinguishing characters 
between them in our hands. To help delineate strain differences, vertical 
gel electrophoresis and perhaps immunoelectrophoresis of cellular poteins 
are planned. The results on the ATCC strains will be compared to the 
results on the urethral isolates to precisely identify the urethral isolates. 
We also plan to utilize a gas chromatograph to perform "fingerprint" cha.- 
acterization by pyrolysis and characterization by identification of meta¬ 
bolic products released in broth media. 

To date, 17 apparently different strains have been isolated and assigned 
to tentative species or groups. There appear to be mostly Corynebacterium 
with a few Brevibacterium sp. Four of these were not isolated from 
normal urethras. However, many isolates have not yet been assigned to 
any group so no conclusions can be drawn at this time. 

Miscellaneous Bacteria: As shown in Table IV, several miscellaneous 
bacteria and fungi were isolated from urethras. Cue to the low isolation 
rates, no significance can be attached to any of them. A much larger 
study population might be more revealing. 

Trichomonas: No trichomonads were isolated from any of the specimens taken. 

Vi ruses : Herpes virus were isolated from 4 (2%) of 205 individuals with 
urethritis and from 1 (0.9%) of 106 control. No other likely pathogens 
were isolated *rom these patients and the Herpes were probably responsible 
for the urethral symptoms. 

Polio virus was isolated from 2 urethritis cases and Type 7 Adenovirus from 
1 case. No other likely pathogens were isolated from the same patients and 
neither of these two viruses were isolated from control individuals. 

There is not sufficients evidence to implicate pi/.io virus and Adenovirus 
as étiologie agents for urethritis, but the suggestion is there, and it is 
possible that viral infection accounted for 3.4% of the urethritis cases 
studied. 
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Gonococci : Gonococci were isolated from 20;¿ of the urethritis cases studied 
150 of 250). No gonococci were isolated from any control individuals. 

Chlamydial Antibodies: Since Chlamydia have been shown to be important 
agents of urethritis (2, 3, 4, 5) it was considered of interest to determine 
the prevalence of antibody to these agents in the sera of urethritis 
patients. Since repeat specimens proved very difficult to obtain and titer 
rises are difficult to demonstrate in chlamydial infections, the results 
of only one serum per patient is reported here. 

Table V compares chlamydial Complement Fixation (CF) titers in males 
with urethritis to those without urethritis. A CF titer of 1:20 or 
greater was arbitrarily chosen as the titer indicative of a current or prior 
chlamydial infection. Approximately 1% more urethritis patients than 
controls had CF titers of 1:20 or greater. 

That significant CF titers to Chlamydia may be more closely related to 
degree of sexual activity than to urethritis is indicated by the data in 
Table VI. If it can be assumed that, in general, individuals with a 
history of urethritis probably have more sexual contacts than sexually 
active individuals without a history of urethritis then the data in Table VI 
indicates that the percentage of individuals with significant chlamydial CF 
titers increases proportionally to the amount of sexual experience. However, 
the actual number of sexual contacts has not been determined and the number 
of individuals in each category of the control groups is not large enough 
to warrant definitive conclusions. It would be interesting to survey a 
larger population. 
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TABLE IV 

ISOLATION RATES OF MISCELLANEOUS BACTERIA AND FUNGI FROM THE 
URETHRAS OF MALES WITH OR WITHOUT URETHRITIS 

Organism 

Bacillus 1icheniformis 

Bacillus cereus 

Lactobacilli 

Bacillus sp. 

Neisseria subflava 

Moraxella bovis 

Moraxella non-1iquefaciens 

Moraxella phenylpyruvica 

Moraxella osloensis 

Moraxella kingii 

Mima polymorpha 

Escherichia coli 

Proteus vulgaris 

Proteus morganii 

Acinetobacter calcoaceticus 

Enterobactor aerogenes 

Enterobacter cloacae 

*\ 
Pseudomonas aeruginïsa 

Urethritis 

2 

1 

6 

1 

1 

1 

1 

2 

0 

0 

1 

3 

1 

0 

0 

0 

1 

1 

Pa tiens# 

% 

1.0 

0.4 

2.4 

0.4 

0.4 

0.4 

0.4 

0.8 

0.0 

0.0 

0.4 

1.2 

0.4 

0.0 

0.0 

0.0 

0.4 

0.4 

Normal Controls 

0 

1 

2 

0 

0 

0 

0 

0 

1 

1 

0 

4 

0 

1 

1 

4 

1 

0 

0.0 

0.9 

1.9 

0.0 

0.0 

0.0 

0.0 

0.0 

0.9 

0.9 

0.0 

3.7 

0.0 

0.9 

0.9 

3.7 

0.9 

0.0 

a# of urethras from which each organism was isolated. 
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TABLE V 

COMPARISON OF COMPLEMENT FIXATION TITERS TO CHLAMYDIA ANTIGEN 
IN SERA OF MALES3 WITH AND WITHOUT URETHRITIS 

CF Titer 

<20b 

>20b 

Urethritis Patients Normal Controls 

80.5/íc 87.3%d 

19.5¾ 12.7% 

aStudy included 210 urethritis patients and 71 normal controls. 

bReciprocal of highest dilution of serum reactive in the CF test. 

c% of urethritis patients having this titer range. 

d% of normal controls having this titer range. 
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TABLE VI 

COMPLEMENT FIXATION TITERS TO CHLAMYDIA ANTIGEN IN SERA f)F MAI FS 
WITHOUT URETHRITIS COMPARED ON BASIS OF SEXUAL ACTIVITY 

AND HISTORY OF URETHRITIS 

CF TITER_ 

, b c No. <20d >20a 
Not active , No History1- 29 27(93.1%) 2T6.9%) 

Active, No History 35 30(85.7%) 5(14.3%) 

Active, History 8 5(62.5%) 3(37.5%) 

Reciprocal of highest serum dilution reactive in the CF test. 

bHad no sexual relations for 3 months prior to collection of serum. 

cNo history of urethritis. 
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RAPIO METHODS FOR IDENTIFICATION OF YEASTS AND YEAST-LIKE FUNGI 
ISOLATED FROM CLINICAL SPECIMENS 

INTRODUCTION 

The incidence of disease and deaths, due to yeasts and yeast-like fungi 
has been increasing. This in large part is due to the increased use of 
broad spectrum antibiotics, cortisone, antineoplastic drugs and immuno¬ 
suppressants for organ transplant patients. 

Methods for sustaining life of very seriously ill patients have also 
improved greatly. Immunologically compromised and seriously ill patients 
are succumbing to yeasts that are best described as opportunistic pathogens. 

^Hammerstein et. al. estimated that 7697 patients with systemic mycotic 
infections were hospitalized in the United States in 1970 alone with a 
total hospitalization cost of 9.39 million dollars. 

The average clinical laboratory is not equipped or trained to do much 
more than separate Candida albicans from all other yeasts, which are 
usually classified as "yeast isolated not Candida albicans." 

Classic methods of carbohydrate assimilation and fermentation are very 
slow and tedious for yeasts. A quick, accurate and convenient method of 
yeast identification is needed and it is felt that the disc assimilation 
test technique can provide this service. The goal of this research is to 
compile about 50,000 test results on about 140 different yeast strains, 
which will represent about 35 species. All results will be done in 
triplicate or more, so that a valid data base can be statistically estab¬ 
lished. This project is about half completed. 

MATERIALS AND METHODS 

1. Experimental Methods : 

Clinically isolated and A.T.C.C. strains of yeasts were inoculated to 
V-9 agar plates and streaked for isolation. Within 7 days, one well 
separated pure colony was transferred to 10 ml of isotonic saline. This 
was well mixed and 0.25 ml was transferred to 10 ml of Y.N.B. and 0.125 ml 
was transferred to 10 ml of Y.C.B. starvation broths. These "starvation: 
tubes were incubated for 72 hours at 30°C to reduce the endogenous and 
exogenous carbon and nitrogen reserves of the yeast cells. 
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Quad plates of YNB and YCB agar were inoculated using sterile swabs 
from the corresponding ''starvation" broths. Then three of the four 
segments of each quad plate received one V cellulose test disc The 
fourth segment served as an inoculated control. Twenty xoSium alts 
of organ,c acids 17 sugars, 9 polyhydric alcohols, 3 glycosides and one 
cellulose control disc were placed on inoculated YNB agar. Thirty amino 
ac ds of primarily the D configuration, 24 purines, pyrimidines and 
related compounds, 3 inorganic nitrogen sources and 2 cellulose control 
discs were placed on inoculated YCB agar. This was a total of 113 test 
compounds and 3 cellulose controls for each strain tested. 

Platf+were then incubated for 5 days at 3QOC in a high 
humidity, circulating air, incubator. Twelve different growth oattern«; 

"sr?o??ows:and reCOrded UPOn a Pre-Pr1"‘ed '“9 ShÄfÄ 

N 

+ 

s 

SG 

G 

V 

IS 

IG 

SIS 

No growth stimulation. 

Possible growth stimulation but too weak or too 
similar to the control to be readable. 

Plus or minus to slight growth. 

Slight growth. 

Between slight and good growth. 

Good growth. 

Vigorous growth. 

Backgound growth inhibited slightly. 

Background growth inhibited greatly 

Slight growth stimulation with a zone of inhibition 
around disc. 

GIS Good growth stimulation with a 
around disc. 

zone of inhibition 

This data was stored on log sheets as well as transferred in binary form 
as Positive, negative, or positive plus negative to edge punched data 

convenient^ ^ ^ Ín depth reVÍeW °f assimilation data very 
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2. Experimental Materials 

a. Media: Yeast Nitrogen Base and Yeast Carbon Base Agar in Quad 
plates w:th 8.g lonagar #2 per liter of media. YCB and YNB starvation 
broth and V-9 agar composed of 350 cc V-8 juice, 20 g dried potatoes, 20 
grams agar and 10 grams dried yeast extract per liter of media. 

b- Test Reagent Discs: These were prepared by autoclaving 100 each 
inch purified cellulose "Penicillin" discs in 18 X 150 mm tubes. Then 

solutions of the carbon source were prepared at a concentration of 50 mgm/ml 
and 10 ml of solution was added to the sterile discs by using a syringe 
type filter sterilizer. This amount was uniformly absorbed by the 100 discs. 
Then the tubes of reagent containing discs were dried by lyophilization 
resulting in carbohydrate source discs of 5 mgm each. The Nitrogen source 
discs were prepared in a like manner with the exception that they were 
prepared at 2.5 rngm/disc. There were 57 carbon source discs including the 
control and 59 Nitrogen source discs including 2 controls. 

c• Yeast Strains Available for Testing: 

1. 39 "pedigreed" ATCC strains of all species. 

2. 14 clinical £. krusei. 

3. 10 clinical C. guilliermondii. 

4. 6 clinical stellatoidea. 

5. 3 clinical iC. pseudotropical is. 

6. 11 clinical C. tropical Is. 

7. 11 clinical C. parapsilosis. 

8. 20 clinical Torulopsis glabrata. 

9. 18 clinical Rhodotorula species. 

10. 6 cl’nical Cryptococcus neoformans 

11. 8 clinical Cryptococcus species. 

12. 12 clinical Saccharomyces species. 

13. 100 Candida albicans. 

14. 10 clinical varied minor yeast species. 
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-Ti-äS-t Strains Tested to Date: 190 Complete experiments on various 
strains of 28 different species of yeasts for a total of over 22,000 test 
results. 

RESULTS AND DISCUSSION 

As this project is only about one-half completed, onlv general comments 
on recorded experiments will be presented. 

It was noted that in 24 experiments on Torulopsis qlabrata only the 
Enedioal sugars D-glucose, D-fructose and D-mannose were constituitively 
utilized. Trehaiose was utilized slowly by what appeared to be an inducible 
enzymatic process. Trehalose, of course, is hydrolyzed to 2 molecules of 
D-glucose. In fact, these three sugars were generally well utilized by 
all yeasts tested and therefore, have little differential taxonomic value. 

Many researchers have had difficulty differentiating Candida albicans 
from the generally less pathogenic Ç. parapsilosis, Ç. stellatoidea, and 
£• tropical is. To date, it appears that these three species may be merely 
less pathogenic mutant strains of C^ albicans. Recorded results on 46 
experiments with Ç. albicans, 11 experiments with C. parapsilosis, 
10 experiments with C^. stellatoidea and 8 experiments with C. tropicalis 
show insufficient differences in assimilation patterns to meritTspecies 
rank. This topic will be expanded in greater detail in the final published 
paper. By contrast, Ç. pseudotropical is, C. guilliermondii and C. krusei 
seem to merit species rank by virtue of their differential assimilation 
results. 

Species of Cryptococcus and Rhodotorula produce varying amounts of an 
intense, brown diffusible pigment when utilizing L or D tryptophan as a 
sole nitrogen source. This tendency will be pursued further with the 
intent of producing a differential yeast media with at least Generic 
separation of isolated clinical yeasts. 

Inhibition patterns to toxic sodium salts of organic acids and toxic 
purines and pyrimidines show some promise in biotyping Candida albicans 
for epidemiologic investigations. If it is found that certain blötypis 
are more pathogenic or are carried by certain human hosts, preventive 
medicine measures can be instituted to reduce the infection of immuno¬ 
logical ly compromised patients. 

Common L configuration amino acids are utilized by most yeasts and 
their utilization patterns show little taxonomic valve. D configuration 
amino acids by contrast show good differential taxonomic patterns. 
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The observation of a zone of inhibition around certain nitrogen discs with 
stimulated growth beyond this zone bears further analysis. It may be that 
certain levels are toxic or that ammonia is deaminated and diffuses further 
in the agar than the toxic intact chemical. 

Almost all yeasts are capable of utilizing gaseous ammonia released from 
urea as a sole nitrogen source. Strains of Cryptococcus and Rhodotorula 
are rendered more mucoid when urea is utilized as the sole nitrogen source. 

Sorbitol, apparently by being metabolized into yeast-toxic sorbic acid, 
showed resistance patterns with many yeasts. 

The non-inhibition of many yeasts by the commonly used preservative sodium 
benzoate was an interesting and unexpected result. Although results are 
not as clear cut as with sugars, the assimilation patterns with sodium 
salts of organic acids showed valuable differential results. 

The data base to date is already too large to properly manually analyze 
all the recorded results. Complete analysis by computer will be necessary 
to delineate all the similarities and non-similarities of tested strains. 

Upon completion of this project, a minimum of 3-4 strains for each species 
with 3 replicate experiments for each strain will be accomplished. Data 
will be analyzed by standard numerical taxonomic methods using an electronic 
computer. 
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