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ABSTRACT 

In this study, some of the serological responses to 

Histoplasma by soldiers that were recently assigned to Fort 

Campbell, Kentucky were examined. The purpose of this 

study was to determine the percentage of soldiers that 

arrived at Fort Campbell with no prior serological evidence 

of exposure to Histop l asma who l ater acquired a detectable 

serological reaction. This was done because no studies have 

been conducted on seroco nversion rates for persons who move 

from a non-endemi c l oca l e i nto a n e ndemi c area. The period 

of samp l e co ll ec t io n was thr ee months. A modi fied enzyme­

linked immunoa ssay for detecting three c lasses of anti­

histop l asmin antibody eves was used to measure 

seroco nversion . 

Ei ghty two participants initia y enro ll ed in t he 

study, and thirty four cope ed a samp ng 

requ i reme nts . Thirty-one of e thirty-four parti c i pa nts 

(9 1%) gave no indication of exposure to tt·stopl asma as a 

resu lt of three months of serv·ce at Fort Campbe ll . Twe nty­

t hree of the thirty-four par ic · pa s ( 68 ) had res ult s 

suggest ing anti - histop asm ·n antibody formation as a 

conseque nce of expos ur e to tt·stop asma be f ore arr i ving at 

Fort Campbe ll . Sera fr om four pa rti c i pa nts (1 2%) had an 

increase in a nti - hi s t op asmin a ntibody l eve s. The results 

from these four participant s s uggested t hat t hey either 



might have been re-exposed to Histoplasma or the i nc r ease 

might be normal var i ation in a ntibody titers. None of t he 

eight participants that arrived at Fort Campbell with no 

detectable anti-histoplasmin antibodies seroconverted to a 

detectable anti-histoplasmin antibody level by the end of 

this study. The possibility of histoplasmosis 

seroconversion from a seronegative status as a sole result 

of being stationed at Fort Campbell for three months is 

negligible for this small population sampled . The thirty 

four participants that compl eted the study represent 

approximately one-tenth of one percent of the military 

personnel stationed at Fort Campbell at the time of this 

study. 
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Chapter I 

INTRODUCTION 

Histoplasma capsulatum is a dimorphic, saprophytic 

soil fungus. At room temperature (approximately 23° 

Celsius) the mycelial form predomi nates, but at body 

temperature (approximately 37° Ce lsius) the yeast form 

develops a nd becomes predominant (Pe nn a nd George 1983; 

Macher 1980; Goodwin et a l . 1981 ; Ka ufman a nd Ri ess 1986). 

Cons i stent with the opt imum temperature for Hi s t op l asma 

infections, the yeast-phase is th e principal f orm that 

occurs in tissue macrophages and eukocytes (Ka ufma n a nd 

Riess 1986; Goodwin et .2_ . 98 Goodwin and Des Prez 

1978 ) . The infectious disease process causes progress ive 

pulmonary cavitat ion that can spread to th e r e ticulo­

endothelia l system . The ac te for is norma lly be nign . 

Fatalities are rare, excep s bs antia infections or 

in immunosuppressed patients (Goodwin tl g_J.. . 1981; Berkow 

and Talbott 1977) . Ri ey (1983) stated that 

histoplasmosis is the most common systemic fun gus 

infection in humans and cases ore deaths than any other 

systemic mycosis. 

Histoplasmosis is endemic in 31 of th e 48 

cont inenta l s tates. This e ndemi c area includes the 

Mississippi a nd Ohio river valley areas (Edwards et a l . 

1969; Goodwin e t 2-• 1981) . In these areas, over 80% of 

the population reacts to the s kin t est (P e nn and George 



1983). Based on a study in 1943 (Riley 1983), inductees 

into the military services from the Mississippi and Ohio 

river valley areas (inc l uding Tennessee) had a higher 

incidence of positive skin tests f or Histoplasrna than the 

inductees from other areas of the Unit ed States. The 

histop l asmosis organ ism is especia ly plentiful in soil 

containing fow l and bat manure (Penn and George 1983; 

Macher 1980) . Chicken houses and ot er areas of avian 

use have often been doc e ed as po sources of the 

fungus (Goodwin u . 98 i C C A.J. . 980a; Campbe 

1980; Chick 98 der so 980; acVand·viere 

u u . 98 i Sc C .tl . 983 ; Sa apa ayavongs tlli • 

1983) . 

2 

Immune r ac 0 s 0 li .i.lit2'2 l AlimA ar yp · ca of both 

ce u r and or C s s . H' s op as 05 s s 

di s t i gu s ed b B-c rp s .:. a (Goo 

1981; Cox d Ar o d 80) . C a r 969 ) 

r epo r ted a d a s eq a response 

char C eri d by r s og ob g 

an ti bod · e s fo 0 b a :,er as ' og obu A 

(IgA) and s g y r y a crease og obu in 

G (IgG) . A ti - i s op s g e e s pea at 4-27 days 

post -infect on wi a re t o 0 a by 3 . 5-6 months. 

Anti-hi stop asrnin gA e e s crease d r g t e 4-27 day 

period whe g eve s are e ig es I b t do ot pea k 

until -3 ont s after t e 0 se of ess . eve ls of 
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anti-histoplasmin IgA do not return to normal until 6-13 

months after the onset of illness. Anti-histoplasmin IgG 

levels increase over a 1-3 month period, with a slow 

return to normal within one year (Chandler et al. 1969; 

Kaufman 1971; Goodman 1982). McMurray et al. (1982) 

demonstrated that this sequence of immunoglobulin response 

is neither unique to histoplasmosis nor to humans; it has 

also been observed in bats infected with Histoplasma. 

Lyrnphadenopathy and granulomatous lesions in lungs 

and other tissues mark the cellular response to 

histoplasmosis infection (Macher 1980; Goodwin et al. 

1981; Goodwin and Des Prez 1978). These cellular 

responses to an infectious agent are typical of the immune 

response to a respiratory or gastrointestinal route of 

entry (Hood et al. 1978). According to Goodwin et al. 

(1981) and Cox (1979), the cellular immune response is the 

method by which immunity is conferred in the host. 

Benign and clinically insignificant infections with 

Histoplasma are very common (Goodwin et al. 1981; Jacobson 

and Straus 1981; Berkow and Talbott 1977). Problems in 

the detection of histoplasmosis occur because the symptoms 

are often subtle and there is difficulty in detecting 

presence of the disease. Many studies of the prevalence 

of histoplasmosis have been undertaken by using a 

standardized skin test to detect cellular immune 

responses. In one study (Edwards et al. 1969), nine of 
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ten people tested by using a skin test were sensitive to 

Histoplasma. A skin test sensitivity study of residents 

. of Hopkinsville, Kentucky and Fort Campbell, Kentucky 

showed that positive rates were as high as 59% (Caudill 

et al. 1975). Although high rates were obtained, skin 

tests do not measure humeral responses and may, therefore, 

fail to detect the full range of immunological responses 

involved in histoplasmosis infection (Goodwin et al. 1981; 

Cox 1979). The production of a positive skin test result 

is not permanent; hypersensitivity could decrease with 

time and then be re-established on new exposure to the 

organism (Wheat et al. 1982; Goodwin et al. 1981; Davies 

and Sarosi 1987a; Zeidberg et al. 1951) . This complicates 

the use of skin testing for detecting or monitoring 

exposure to Histoplasma (Davies and Sarosi 1987a). 

According to Drutz (1986), "In the management of a 

suspected fungal infection, no diagnostic test is superior 

to the isolation of the causative agent from a relevant 

clinical specimen, or to its unequivocal physical 

identification in a histopathological setting of tissue 

invasion." Culturing Histoplasma is at present the best 

method of diagnosing an active infection (Berkow and 

Talbott 1977; Drutz and Graybi ll 1987; Goodman 1982). The 

culturing procedure, however, is time consuming and prone 

to failure in detecting the organisms when they are 

present (Goodwin and Des Prez 1978). According to Wheat 
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et al. (1982), only ten percent of diagnostically positive 

histoplasmosis cases yield positive culture results. In 

part, by virtue of the failure of the cultural techniques 

to detect active infections, serologic tests are often 

used to diagnose acute histoplasmosis (Davies and Sarosi 

1987a). Serological tests have been relied on, with 

varying degrees of success, in diagnosing histoplasmosis. 

The most commonly employed tests are the standardized 

complement fixation (CF), micro-ID procedure (ID) and 

latex agglutination (LA) method (Macher 1980; Jacobson and 

Straus 1981; Cox 1985; Sarosi et a l . 1984). The most 

important serological test has been complement fixation 

because it has been standardized and is available in most 

state health department l aboratories (Goodwin et al. 1981; 

George and Lambert 1984; Goodman 1982). Newer methods are 

being employed to detect ant ibody responses to 

histoplasmosis; these i nc lude radi oimmunoassay (RIA) 

(George and Lambert 1984; Wheat et a l . 1983; Sprouse 

et al. 1981; George et a l . 198 1 ; Wheat et al. 1986a; 

Schlech et al. 1983; Dav i es 1986; Saros i et al. 1984; Penn 

and George 1983) a nd enzyme- linked immunosorbent assay 

(ELISA) (Boyer and Sca l arone 1983; Sharma et al. 1982; 

Gabal and Mohammed 1985; Davies and Sarosi 1987a; Davies 

and Sarosi 1987b; Lambert and George 1987; Richardson and 

Warnock 1983· Sarosi et al. 1984). Enzyme-linked ' - -
immunosorbent assays are about twenty times more sensitive 
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than complement fixation t ests (Shanna et ll • 198 2) for 

detecting hi stoplasmosis , but have not been standardiz ed 

for routine c l inical l abor a t ory us e. Wheat et al. (1986b ) 

developed a radi oi mmunoassay test to detect histoplasmin 

antigens that may prove to be the best method of detecting 

an acut e i nfection. 

Although histoplasmosis is normally a benign 

infection, its incidence in endemic areas is cause for 

concern. With increased numbers of immunocompromised 

patients because of human immunodeficiency virus (HIV) and 

increased number of elderly, more frequent encounters and 

more serious infections may occur (Kauffman et al. 1978; 

Mandell et al. 1986). The most common form of 

histoplasmosis, the primary acute form, is often hard to 

distinguish from respiratory influenza-like illnesses 

(Berkow and Talbott 1977). The incidence of this form of 

infection is, therefore, difficult to detennine 

accurately. 

Fort Campbell exists in an endemic area. This is 

of potential concern. Partially due to the threat of 

di ssemination of Histoplasma by fowl, Fort Campbell 

undert ook a blackbird eradication project in 1975 

(Department of the Army 1975). This action was deemed 

nec essary t o prot ect the health of both the militar y 

population and t heir famil i es at Fort Campbell. Any 

service member not capabl e of deploying with their 
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military unit becomes a serious combat loss. After the 

deployment of the 101st Air Assault Division, the 

facilities at Fort Campbell will become a training center 

for replacement personnel. The training will be short in 

duration because of the immediate need for personnel if an 

armed conflict should arise. The loss of trainees, 

attributable to any illness, again poses a critical loss 

of manpower. If histoplasmosis contributes to the overall 

rate of illnesses because i t is endemic in the training 

area, the planners of mi lita r y actions need to know the 

extent of the incapac i tation i n order to outline 

alternatives. 

The purpose of this study was t o determine the 

percentage of so l diers that a r r ived a t Fort Campbell with 

no prior sero l ogi ca l evide nce of exposure to Histoplasma 

who later acqu i red a de t ec t ab l e sero l ogi cal reaction 

within a t hree mont h per i od . The per ce ntage of soldiers 

at Fort Campbell that deve l op a de t ec t ab l e sero l ogical 

reaction to Hi stop l asma s hou l d be an i ndication of the 

degree of exposure. An enzyme- linked irnmunosorbent assay 

system was used t o determine serum l eve l s of anti­

histoplasmin antibodies. By using d i ffere nt anti-human 

conjugates to detect t he irnmunogl obulins Mand G, the 

irnmunoglobulins produced by the serological responses to 

Histoplasma cou l d be differentiated. Assays were also 

conducted to differentiate ant i bodies to the two forms of 
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Histoplasma, the yeast-phase and the mycelial-phase. 



Samples 

Chapter II 

MATERIALS AND METHODS 

Approximately seven-milliliter volumes of venous 

blood were obtained from voluntary participants under the 

rules and regulations of the Army Medical Department as an 

approved clinical investigation study. Voluntary 

participation was elicited from military personnel during 

entrance into Fort Campbell, Kentucky on 10 and 11 

September 1985. The participants were volunteers and 

should be representative of the personnel being assigned 

to Fort Campbell. Participants were briefed on the nature 

of their participation. The informed consent of all 

participants was obtained in accordance with the 

regulations of the United States Army that cover clinical 

investigation and research programs involving human 

volunteers and was approved by local and regional command 

representatives (Appendix 1). The informed consent form 

included information on the nature of the study, risks, 

inconveniences and discomforts, benefit, number of 

participants, duration of study, duration of 

participation, and any supplemental information requested. 

Participants were also requested to provide supplemental 

information on the informed consent form. This 

information included two questions about the possibility 

of prior exposure to Histoplasma. Collection of samples 
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followed standard venipuncture procedur es (Stockbl ower 

et al. 19 84) . Vacuum collection tubes without 

anticoagulant or preservative were used. The samples were 

consecutively numbered with four digit numbers to insure 

confidentiality in that all later information pertained to 

the participant's number only. Cells and debris were 

removed within two hours of collection by centrifugation 

at approximately 850g for five minutes. The serum was 

decanted into polystyrene tubes and frozen at a 

temperature of approximately -35° Celsius. The frozen 

samples were transferred to a temperature of approximately 

-70° Celsius within a week and stored until used. 

Collection of a second sample from the participants 

occurred 28-35 days after the first sample, and a third 

sample was collected 88-98 days after the first sample was 

collected. The second and third samples were processed in 

the same manner as the first sample, retaining the same 

four digit identification number as initially assigned. 

Participants varied in their compliance with specimen 

collection requests after the initial sample collection 

and only thirty four participants gave all three samples 

for analysis. 



Antigens 

Antigens were obtained commercially from Meridian 

Diagnostics, (Cincinnati, Ohio) and consisted of 

Histoplasma yeast-phase whole-cell concentrated antigen, 

(product number 102001, lot number HY02A22) and 

histoplasmin mycelial-phase "H" and "M" antigen (product 

number 101901, lot number HC02A18). 

Conjugated Antibodies 

11 

The conjugated antibodies were commercial 

preparations of goat anti-human polyvalent immunoglobulins 

peroxidase conjugate (product number A-8400, lot number 

66F-8846), goat anti - human IgG peroxidase conjugate 

(product number A-6029, lot number 17F-8852), and goat 

anti-human IgM peroxidase conjugate (product number A-

6907, lot number 97F8885). All three conjugates were 

purchased from Sigma Chemical Company, St. Louis, 

Missouri. 

Substrate 

The substrate indicator was 5-aminosalicylic acid 

(Boersma and Streefkerk 1978; Tijssen 1985; Van Weeman and 

Schuurs 1971). Sufficient 5-aminosalicylic acid (SAS) 

(product number A-3537, Sigma Chemical Company, St. Louis, 

Missouri) was prepared by dissolving one milligram per 

milliliter in warm (56° Celsius), 0.02-molar monosodium 
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phosphate buffer at pH 6.8. The solution was decolorized 

with approximately 1-5 milligrams of activated charcoal 

for each one hundred milliliters of solution. The 

solution was then filtered through Whatman fl filter 

paper. Shortly before use, one-tenth milliliter of one 

percent hydrogen peroxide (H202 ) (hydrogen peroxide AR, 

catalog number 5240, lot number KPLP, Mallinckrodt, Paris, 

Kentucky) was added as the substrate to each ten 

milliliters of solution. Excess s ubstrat e solution was 

discarded at the end of the day. 

Enzyme-linked immunosorbent assay 

A modified vers i on of the het e roge neous indirect 

enzyme-linked i rnrnunosorbent assay techniqu e (Voller and 

Bidwell 1986) was used. Rigid po l ystyrene Mic rotiter 

plates (Microtiter Plate , cata og number 1-221-24 , l ot 

number Gl52, Dynatech Laborator · es, Inc . Alexandr i a, 

Virginia) were coated with fifty m·croliters per well of 

1:1000 ant igen in phospha te-buffered sa ine (PB S) (PBS 

Buffer, product number 0008, ot number AK 652, Zeus 

Scientific, Raritan, New J ersey ) . Th e plates were covered 

and incubated overnight at 4° Ce lsius. The antigen was 

removed and the plates were washed three times with room 

temperature PBS/Tween20 (Voller and Bidwell 198 6). All 

washings were done by using a Dynatech Dynadrop SRl 

dispenser, and the plates were blot-dried between washings 
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to minimize carry over. The wells were blocked with five 

percent bovine serum albumin (BSA) (Albumin, Bovine, 

Fraction V, 4503, Sigma Chemical Company, St. Louis, 

Missouri) in PBS, covered and incubated overnight at 4° 

Celsius. The bovine serum albumin was removed and the 

plates were washed three times with room temperature wash 

solution (Wash Solution, 50-63-00, Kirkegaard and Perry 

Laboratories Incorporated, Gaithersburg, Maryland). Fifty 

microliters of a 1:500 dilution of serum or control 

specimen (diluted in one percent BSA/PBS) were added to 

each well. The plates were covered and incubated for 

approximately twenty-four hours at room temperature. The 

sera and control specimens were removed and the plates 

were washed seven times with room temperature wash 

solution. Fifty microliters of appropriate conjugate were 

added. The plates were covered and incubated 

approximately twenty-four hours at room temperature. The 

conjugate was removed and the plates were washed seven 

times with room temperature wash solution. Fifty 

microliters of substrate were added. The plates were 

incubated, uncovered, for a minimum of twenty-five minutes 

at room temperature and then read manually within forty­

five minutes of substrate addition. Results were recorded 

as visual estimates of the intensity of the purple-brown 

color developed, on a scale of 0 (negative), weak (w) (a 

reaction with some background tint as compared with a 
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negative that was visibly clear), borderline(?) (a 

reaction with discern1.·b1e l b co or ut significantly less 

than full color development; usually discrete spots of 

color) 1 (full diffuse color development in entire well at 

a low visual intensity), 2 and 3 (varying by degrees of 

color intensity) to 4 (the visual intensity of a strong­

positive control specimen; see Quality Control below). 

Standardization of the Assay 

The assay was optimized by using a checkerboard 

titration pattern (Voller and Bidwell 1986) with the 

antigen diluted at 1:500, 1:1000 and 1:2000. To provide 

the complete range of positive and negative reactions, for 

the determination of optimal working concentrations of 

reagents to be used, three specimens were used. A 

specimen that was positive for anti-histoplasmin 

antibodies, from a confirmed disease positive patient 

(provided by Dwight David Eisenhower Army Medical Center, 

Department of Pathology, Virology Section, Fort Gordon, 

Georgia), a specimen that was negative or had a very low 

antibody level for anti-histoplasmin antibodies (a newborn 

cord blood sample), a specimen that was a high level of 

anti-histoplasmin antibodies (from a volunteer exhibiting 

a positive skin test for histoplasmin) and a blank (10% 

BSA) were diluted 1:200, 1:500, 1:1000 and 1:2000. 

Conjugate (anti-human polyvalent immunoglobulin peroxidase 
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conjugate) was diluted according to the instructions of 

the manufacturer (l:1000). The optimum dilutions of the 

reagents were determined to be the highest antigen 

dilution in combination with the serum dilution that gave 

a +l (subjective quantity based on the strong-positive 

maximum reaction) with minimal background color in either 

the negative or blank specimen reactions. The titration 

tests were run three times on three separate days to 

verify the dilutions selected. A combination of a 1:1000 

dilution of antigen and a 1:500 dilution of serum/control 

were determined to be the optimal working dilutions. 

Quality Control 

After the checkerboard titration series, each run 

was compared to the control specimens included in each 

plate to ensure accurate performance. A single strong 

histoplasmin antibody positive specimen (to verify 

performance and establish the semi-quantitative 

interpretation), a duplicate specimen negative for 

histoplasmin antibodies (to establish the background color 

of any non-specific binding or inadequate washing), and a 

duplicate specimen weakly positive for histoplasmin 

antibodies were included in each run. All tests exhibited 

· · the strong-positive and negative appropriate reactions in 

control specimens before being accepted as valid. 
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Data Handling 

The semi-quantitative reactions from all three test 

procedures were averaged and index value determined, based 

on their numerical score (0 to 4). To ensure inclusion of 

all reactions, a weak (w) reaction was assigned a value of 

0.25 and a borderline(?) reaction was assigned a value of 

0.5. The weak and borderline reactions were included 

because of the varying color intensities from one assay to 

the next and because of the subjective semi-quantitative 

readings. A cut-off index value of 0.7 was used as 

determining a positive anti-histoplasmin antibody 

response. This cut-off value represents the average of 

detectable antibody levels showing a number 1 reaction in 

at least two of three runs. "Significant" antibody levels 

were determined to be an index level of greater than 1.3. 

A change in the antibody levels from one participant's 

specimen to the following specimen collected, was 

considered if the index value changed by 0.3 or more. 



Chapter III 

RESULTS 

Each assay was run three indi vi dua l time s by using 

each of the conjugates and both of the antigens in 

combinations: a t ot a l of eighteen assays. Table 1 shows 

the results of t esting participants that did not provide 

a ll three specimens. Presented in Table 2 are the results 

from the participants that provided all three specimens. 

Tab l e 5 summarizes the general class of antibody reactions 

det ected during this study from the thirty four 

part i c i pants that submitted all three specimens. 

I nformation about the participants' prior exposure to 

Histoplasma is presented in Tables 4, and 5. Table 6 

summarizes the thirty four participants that submitted all 

three specimens and their possible prior exposure to 

Histoplasma. 

Tables 1 and 2 show that thirty-four of the initial 

eighty-two participants that volunteered for the study 

s ubmi tted to collection of all three specimens. Of the 

ei ghty-two participants, sixty-two (76%) had an initial 

spec ime n t hat had detectable anti-histoplasmin antibody 

l evels . Detectabl e anti-histoplasmin antibody levels 

(index great er than 0.7), in one or more of the anti-human 

immunogl obulin t es t s, were present in twenty-six of the 

thirty- four participants ( 76 %) who provi ded a ll three 

samples (Table 2). All twent y- s i x specimens were pos i t ive 
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for anti-histoplasmin antibodies to either the 

histoplasmin yeast-phase and/or mycelial-phase tests with 

anti-human polyvalent immunoglobulins conjugate. 

The results presented in Table 3 show that twenty­

six of the thirty-four participants that submitted all 

three specimens, had no change in their anti-histoplasmin 

antibody levels during this study period. Four of the 

thirty-four participants that submitted all three 

specimens, had a rise in their anti-histoplasmin antibody 

levels. The remaining four, of the thirty-four 

participants that submitted all three specimens, had a 

fall in their antibody levels to Histoplasma. 

According to Tables 4 and 5, only eighteen to 

twenty percent of all participants did not indicate either 

a farm acquired nor endemic area acquired exposure to 

Histoplasma. According to Table 6, those that did 

indicate a possible exposure, either through living in an 

endemic area or living on a farm that raised fowl, did not 

fall into any specific category of anti-histoplasmin 

antibody response classes. 



Participant 
Number 

1352 

1355 

1356 

1357 

1359 

1360 

1364 

Table 1 

Index Values of Anti-human Conjugates For Participants 

Without All Samples Collected 

Histoplasma Mycelia Histoplasma Yeast 
Phase Antigen Phase Antigen 

Anti-human Conjugates Anti-human Conjugates 
Polyvalent IgM IgG Polyvalent IgM IgG 

Sample Sampre-- Sample Sample Sample Sample 
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 

-- -- -- -- -- -- -- -- -- -- -- -- -- --

1.1 1. 4 ND8 0. 8 1. 4 ND 0.1 0.1 ND 0.8 1.1 ND 0.1 0.1 ND 0.3 0.8 ND 

0.4 ND 0.4 0.8 ND 0.5 0.0 ND 0.1 0.7 ND 1.0 0.2 ND 0.1 0.0 ND 0.0 

1. 4 ND ND 0.3 ND ND 0.3 ND ND 1. 3 ND ND 0.1 ND ND 0.0 ND ND 

1.0 ND ND 0.3 ND ND 0.3 ND ND 0.5 ND ND 0.0 ND ND 0.0 ND ND 

1. 3 1.3 ND 0.1 0.4 ND 0.3 0.1 ND 0.4 0.7 ND 0.1 0.1 ND 0.0 0.0 ND 

1. 2 ND ND 1. 2 ND ND 0.0 ND ND 0.5 ND ND 0.3 ND ND 0.0 ND ND 

0.3 ND ND 0.0 ND ND 0.0 ND ND 0.0 ND ND 0.0 ND ND 0.0 ND ND 



Table l 

Continued 

1367 0.1 ND ND 0 . 1 ND ND 0.0 ND ND 0.3 ND ND 0.0 ND ND 0.0 ND ND 

1370 0.5 ND ND 0.2 ND ND 0.2 ND ND 0.5 ND ND 0.1 ND ND 0.2 ND ND 

1371 1.0 1.0 ND 0.3 0.7 ND 0.1 0. 1 ND 0.4 0 . 4 ND 0.1 0.1 ND 0.0 0 . 0 ND 

1372 0.6 1. 0 ND 1. 0 0 . 8 ND 0. 3 0. 2 ND 0.5 0.5 ND 0 . 7 0.8 ND 0.0 0.0 ND 

137 3 0 .3 0 . 1 ND 0 . 2 0 . 3 ND 0 . 0 0. 0 ND 0. 1 0.0 ND 0.0 0.0 ND 0.0 0.0 ND 

1 3 74 0 . 3 ND ND 0.5 ND ND 0 . 2 ND ND 0 . 1 ND ND 0 . 2 ND ND 0.0 ND ND 

1 3 7 7 1. 3 ND ND l . 1 ND ND 0. 5 ND ND 1 . 1 ND ND 0.3 ND ND 0.1 ND ND 

13 7 8 0 .7 ND ND 1 . 0 ND ND 0 . 2 ND ND 1. 0 ND ND 0. 5 ND ND 0.1 ND ND 

1379 0 . 7 ND 0. 7 0 . 0 ND 0 . 0 0.0 ND 0.0 0 . 1 ND 0.4 0.0 ND 0.0 0.0 ND 0.0 

138 0 1. 3 ND 1 .1 0. 5 ND 0.4 0 . 0 ND 0 . 0 0 . 5 ND 0. 7 0. 2 ND 0.3 0.0 ND 0.0 

13 8 1 1. 3 ND 1 . 3 1. 3 ND 1 . 3 0.0 ND 0. 0 0.4 ND 1 .0 0.4 ND 0.5 0.0 ND 0.0 

13 8 2 1. 7 ND ND 2 . 3 ND ND 0. 3 ND ND 0.7 ND ND 0.8 ND ND 0.0 ND ND 

1 3 8 3 1. l ND 1.4 1 . 3 ND 0.8 0.4 ND 0 . 2 1. 3 ND 1 .0 0.4 ND 0.4 0.8 ND 0.8 

1 3 84 1.2 0.7 ND 0.1 0 . 1 ND 0 . 5 0 . 3 ND 0 . 6 0.6 ND 0.0 0 . 0 ND 0.0 0.0 ND 

1 386 0. 9 0.7 ND 0 . 1 0.2 ND 0.3 0.3 ND 0. 7 0.7 ND 0.1 0.1 ND 0.0 0.0 ND 



Table 1 

Co n ti n ued 

1387 0 . 7 ND 0 . 8 0 . 0 ND 0 . 0 0 . 0 ND 0 . 0 0 .4 ND 0 .4 0.0 ND 0.0 0.0 ND 0.0 

1388 1 . 3 NO 0 . 8 0 . 9 NO 0 . 9 0 . 1 ND 0 . 1 1 . 1 NO 1 . 0 0. 2 NO 0.2 0.0 ND 0.0 

1389 1 . 7 ND 2 . 0 2 . 0 ND 2 . 3 0 . 6 NO 1 . 0 1 . 5 NO 1. 7 0 . 5 NO 1.1 0.0 ND 0.0 

1390 1 . 0 ND ND l . 0 ND NO 0 . 0 NO ND 0 . 4 ND ND 0 . 2 ND ND 0.0 ND ND 

1 4 5 1 1 . 1 ND t" D 0 . 2 ND ND 0 . 2 ND ND 0 . 5 ND ND 0 . 1 NO ND 0.0 ND ND 

14 53 0 . 2 ND 0 . 5 0 . l ND 0.2 0 . 0 MO 0 . 0 0 . 3 NO 0 . 3 0 . 0 ND 0 . 3 0.0 0.0 ND 

14 56 0 . 9 NO NO 0 . l ND NO o . ~ ND ND 0 .4 ND ND 0 . 0 NO ND 0.0 ND ND 

1 4 59 l . 7 0 . 8 NO 0 . 0 0 . 0 tsm 0 . 8 o . s ND 1 .0 0 . 8 NO 0 . 0 0 . 0 ND 0.0 0.0 ND 

1 4 60 l . 8 ND 2 . 1 0 . 8 ND 0 . 8 2 . 0 t-fD 2 . 0 1 . 4 ND 1 . 7 0 .4 NO 0.3 0.0 0.0 ND 

1'\ 62 l . l ND l . 0 0 . 4 t,,O O . s 0 . 2 t10 0 . 3 0 . 8 ND 0 . 7 0 . l ND 0. 1 0.0 0.0 ND 

14 6 4 o . ~ NO O.~ 0 . 4 ND 0 . 5 0 . 4 ND 0 . 4 0 . 7 NO 0 . 7 0 . 1 ND 0. 1 0.0 0.0 NO 

14 65 0 . 5 0 . 7 HO 0 . 0 0 . 2 NO 0 . 2 0 . 2 ND l . 0 1 . 3 ND 0 . 0 0 . 0 ND 0 . 0 0.0 ND 

1 4 70 0 . 6 ND ND 0 . l ND ND 0 . 2 NO ND 0 . 5 ND ND 0 . 0 ND ND 0.0 ND ND 

1 4 7 1 o . ~ ND 0 . 4 0 . l ND 0 . 3 0 . 0 ND 0 . 0 l . 0 ND 1 . 1 0 . 1 ND 0.2 0.0 0.0 NO 

1 4 73 1 . 7 ND l . 7 2 . 0 ND 2 . 3 0 . 5 HD 0 . 3 l . 7 ND 1 . 7 1. 7 ND 1. 7 0.0 0.0 ND 



Tab l e 1 

Continu e d 

1474 1.1 ND ND 2 .0 ND ND 0 . 8 ND ND 1.1 ND ND 0.9 ND ND 0.0 ND ND 

14 7 5 0 .7 ND ND 0. 3 ND ND 0.0 ND ND 0.3 ND ND 0 . 0 ND ND 0.0 ND ND 

14 7 6 1. 2 ND 1 . 2 0.4 ND 0.8 0.2 ND 0 . 2 0.8 ND 0. 8 0 . 0 ND 0.0 0.0 0 . 0 ND 

1477 0.3 ND ND 0.0 ND ND 0.0 ND ND 0.0 ND ND 0 . 0 ND ND 0 . 0 ND ND 

1480 1. 3 ND 1 . 3 0. 2 ND 0.0 0 . 1 ND 0. 1 0.4 ND 0.5 0 . 0 ND 0 . 0 0 . 0 0.0 ND 

1481 0 . 7 ND 0. 5 0.1 ND 0 . 4 0 . 1 ND 0 . 1 0. 3 ND 0 . 3 0.1 ND 0.2 0 . 0 0 . 0 ND 

1483 1. 7 ND ND 0. 1 ND ND 1. 4 ND ND 1.0 ND ND 0.0 ND ND 1.1 ND ND 

1484 0. 5 ND 0. 3 0.0 ND 0.0 0. 3 ND 0. 1 0.4 ND 0.4 0.0 ND 0 . 0 0 . 0 0 . 0 ND 

1487 2.4 2 .0 ND 3 . 3 3 . 3 ND 0 . 1 0. 1 ND 2 . 3 2.3 ND 2.0 2.0 ND 0.0 0 . 0 ND 

1490 1. 1 ND ND 0. 8 ND ND 1. 7 ND ND 1. 0 ND ND 0.2 ND ND 0. 3 ND ND 

1491 0. 2 0. 1 ND 0.0 0. 1 ND 0 . 0 0 ·• 0 ND 0.0 0.4 ND 0.0 0 . 0 ND 0.0 0 . 0 ND 

ND indicates no sample recei v ed for anal y sis . 



Participant 
Number 

1351 

1353 

1354 

1358 

1361 

1362 

1363 

Table 2 

Index Values of Anti-human Conjugates For Participants 

With All Samples Collected 

Histoplasma Mycelial Histoplasma Yeast 
Phase Antigen Phase Antigen 

Anti-human Conjugates Anti-human Conjugates 
Polyvalent IgM IgG Polyvalent IgM IgG 

Sample Sample Sample Sample Sample Sample 
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 

-- -- - - -- -- -- -- --

2.0 2.0 1. 5 1. 1 1.2 0.8 1. 7 1.7 0.8 1. 3 1. 3 1.0 0 . 8 0.5 0.3 0.0 0.0 0.0 

0.9 0.4 0.8 0.0 0.0 0.0 0.5 0.5 0.8 0.5 0.3 0.5 0.0 0.0 0.1 0.1 0.0 0.1 

1. 1 1. 3 1. 3 0.8 1. 7 2.3 0.5 0.5 0.5 1.0 1. 7 1. 3 0.5 1.2 1. 2 0.0 0.0 0.0 

0.4 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.7 0.0 0.0 0.0 0.0 0.0 0.0 

2 . 0 1. 4 1. 1 1. 4 1. 2 1. 8 1. 3 1.0 1. 2 1.1 1. 1 1.1 0.8 0.3 0.8 0.0 0.1 0.0 

1.1 0.9 1.0 2.0 2.0 2.0 0.1 0.1 0.1 0.8 1.0 0.8 1. 7 1. 7 1. 7 0.0 0.0 0.0 

0.5 0.3 0.3 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 
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Continued 

1365 2.0 2.0 2.0 0.8 0.5 1. 3 1.1 0.8 1. 3 0.8 1. 3 1. 3 0.6 0.6 0.8 0.2 0.1 0.3 

1366 2.3 2.0 1. 7 2.0 2.0 2.0 0.8 1. 0 0. 8 2.0 1. 7 2.0 1. 7 1. 7 1.7 0.1 0.0 0.0 

1368 0.6 0.6 0.8 0.1 0.1 0.0 0.1 0.2 0.1 0.3 0.3 0.4 0.0 0.0 0.0 0.0 0.1 0.0 

1369 0.4 0.4 0.5 0. 1 0.1 0.0 0.0 0.1 0.0 0.4 0.3 0.4 0.0 0.0 0.0 0.0 0.0 0.0 

1375 1. 7 0.0 0.3 0.8 0.3 0.3 2.0 0.0 0.0 1.1 0.1 0.1 0.2 0.0 0.1 0.2 0.0 0.0 

1376 1. 3 1. 7 1. 3 0.6 0.5 0.3 0.0 0.0 0.0 0.3 0.5 0.4 0.1 0.2 0.0 0.0 0.0 0.0 

1385 1.2 0.8 0.8 0.8 0.8 0.5 0.1 0.2 0.1 1. 4 1. 4 1.1 1.1 0.8 0.4 0.0 0.0 0.0 

1452 1. 3 1. 3 1. 3 1. 7 1. 7 1. 5 0.0 0.0 0.0 1. 1 1. 3 1.1 1. 1 1.3 1.0 0.0 0.0 0.0 

1454 2.3 2.3 2.3 0.0 0.0 0.1 2. 7 3.0 3.3 1.0 1. 3 1. 7 0.0 0.0 0.0 0.8 1.1 1. 4 

1455 0.4 0.7 0.3 0.3 0.5 0.5 0.0 0.2 0.2 1.0 1.0 1.0 0.1 0.1 0.1 0.0 0.0 0.0 

1457 0.8 0.7 1. 1 0.4 0.5 0.3 0.0 0.2 0.2 0.8 1.0 0.8 0.1 0.2 0.0 0.0 0.1 0.0 

1458 0.8 1. 1 1. 1 0.7 1. 4 1. 2 0.0 0.1 0.0 0.8 1.0 1.0 0.4 1.1 1.1 0.0 0.0 0.0 

1461 1.0 1.0 0.4 0.6 0.5 0.2 0.3 0.3 0.3 1.0 0.8 0.8 0.8 1.0 0.1 0.0 0.0 0.0 

1463 0.4 0.7 0.7 0.8 1.4 0.8 0.0 0.1 0.0 0.8 1.0 0.8 0.4 0.7 0.2 o.o 0.0 0.0 

1466 0.8 1.0 1.0 0.8 0.8 0 . 3 1.1 0.8 0.5 0.5 0.5 0.5 0.2 0.2 0.1 0.2 0.2 0.0 



Table 2 

Continued 

1467 0.4 1. 0 0. 3 0.8 0.8 0.8 0.2 0.2 0.2 0.5 0.5 0.5 0.1 0.1 0.1 0.0 0.0 0 .0 

1468 1.1 0.8 0.8 0.2 0.0 0.0 0.5 0.4 0.0 0.8 0.3 0.6 0.0 0.0 0.0 0.1 0.0 0.0 

1469 0.1 0.3 0.3 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2 o.o 0.0 0 . 0 0.0 0 . 0 0.0 

1472 0.8 0.5 1.0 0.3 0.3 0.3 0.6 0.8 0.8 1.7 1.4 1.7 0.1 0.1 0.1 0.1 0.1 0 . 1 

1478 0.4 0.8 0.5 0.3 0.3 0.3 0.2 0.2 0.1 0.4 0.4 0.4 0.0 0.0 0.0 0.0 0.0 0.0 

1479 0.3 0.5 0.5 0.2 0.2 0.1 0.0 0.0 0.1 0 . 2 0.4 0.4 0.0 0.0 0.0 0.0 0.0 0.0 

1482 0.5 0.5 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.4 0.3 0.0 0.0 0.0 0.0 0.0 0.0 

1485 0.5 0.5 0.5 0.1 0.3 0.1 0.0 0.0 0.0 0.4 0.3 0.4 0.3 0.0 0.0 0.0 0.0 0.0 

1486 0.4 0.3 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.4 0.3 0.0 0.0 0 . 0 0.0 0.0 0.0 

1488 0.4 0.3 0.3 0.1 0.1 0.0 0.5 0.5 0.3 0.8 0.7 0.7 0.0 0.0 0.0 0.1 0.1 0.1 

1489 1.7 2.0 1.7 0.3 0.5 0.4 0.6 0.8 1.0 0.8 0 . 5 0 . 7 0.0 0.0 0.0 0.0 0.0 0.0 

1492 2.0 1.7 2.0 1.7 1.5 2 . 0 0 . 8 0 . 3 0.5 1.7 2.0 1.7 1.0 1.0 1.0 0.2 0 . 1 0.2 



TABLE 3 

Summary o_f _Ant i His t oplasrnin Antibody Test Resul t s 
For Participants With Al l Three Sampl es Co llected 

Irnrnunoglobulins No Change Ri se in Fall i n 
Detected in index index index 

None detected 8 

Polyvalent 
Antibodies detected 7 

Polyvalent a nd 
I gM Antibodies detect ed 4 2 2 

Polyvalent a nd 
I gG Ant i bodies det ec t ed 3 1 

Polyvalent , I gM, a nd 
IgG Ant i bodi es det ec t ed 4 1 2 

TOTAL 26 4 4 

26 

* Th i s charact eri stic was based upon a ny one of the s i x 
i mmunoglobu l in conjuga t e tests s how ing the indi cated trend. 
No participant had mixed trends (ie . a ri se in one 
i mmunoglobu lin c l ass with a fa ll in another ) . 



Study 

Possibl e 
Fa rm 
Exposure 

8(10%) 

27 

TABLE 4 

Determination of Possible Exposure Prior to 

All Participants 

Living in an Both Possible Neither 
Endemic Area Farm and Possible 
Exposure Endemic Ar~a Exposure 

Exposure 

1 month 3(4%) 6(7%) 17(21%) 
6 months 5(6%) 0 

12 months 7(9%) 2(2%) 
60 months 18(22%) 16(20%) 

TOTAL 37(46%) 28(35%) 
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TABLE 5 

Determination of Possible Exposure Prior to Study 
Participants With All Three Samples Provided 

Possib e Living in an Both Possible Neither 
Farm Endemic Area Farm and Possible 
Exposure Exposure Endemic Area Exposure 

Exposure 

3 ( 9 ) 1 month 1(3%) 3(9%) 6(18%) 
6 months 1( 3%) 0 

12 months 5(15%) 1(3%) 
60 months 7(21%) 7(21%) 

TOTAL 14(41%) 11(32%) 
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TABLE 6 

Summary of Anti-Histop l asrnin Antibody Test Results 
With The Number That Had Poss i ble Exposure Prior to Study 

For Participants With All Three Samples Provided 

rmrnunoglobulin s 
Detected 

None detected 

Po yvalent 
Antibodies det ected 

Po yva l ent and 
IgM Antibodie s detected 

Polyva lent and 
IgG Antibodies detected 

Po yvalent , I gM, and 
IgG Antibodi es detected 

No 
in 

Change 
index 

8/7 

7/7 

4/3 

3/2 

4/1 

Rise in 
index 

2/2 

1/1 

1/1 

Fall in 
index 

2/1 

2/2 



General 

Chapter IV 

DISCUSSION 

As seen in Table 2, the overall specificity of the 

assay was such that the anti-human polyvalent 

immunoglobulins conjugate could detect all the tests in 

which immunoglobulins class G or M were also positive when 

the individual immunoglobulins were tested for. Nineteen 

of the thirty-four participants (56%) had the combination 

of a detectable anti-histoplasmin antibody level with the 

anti-human polyvalent and the anti-human IgG and/or IgM 

conjugates. This is in contrast to only seven of the 

thirty-four participants (21%) having detectable anti­

histoplasmin antibodies with the anti-human polyvalent 

immunoglobulins conjugate alone. This detection by 

polyvalent immunoglobulins conjugate suggests that 

antibodies to other immunoglobulin classes, A (IgA), D 

(IgD) or E (IgE), were detected. The detection of any 

class of anti-Histoplasma immunoglobulins, M, G or those 

detected with the polyvalent immunoglobulins conjugate, 

are considered as positive indicators for exposure to the 

Histoplasma organism. A negative anti-Histoplasma 

antibody response does not necessarily indicate that the 

participant was not exposed to the Histoplasma organism, 

t sufficient to elicit 
but rather that the exposure was no 

d Riess 1985). Antibody 
an antibody response (Kaufman an 



31 

classes and the levels of the a t'b d' . n i o ies will also vary 

with the type of disease (acute, disseminated, etc.) 

(Kaufman a nd Riess 1985). The detection of different 

immunoglobulin classes and the amount of antibody detected 

could also be the result of normal ant i body titer 

variations within the participant or t hi s test ing system 

(Wells 1980). 

Polyvalent Immunoglobulins Detection 

Seven of the thirty-four participants (21%) had 

detectable anti- histoplasmin antibody levels with only the 

anti - human polyva l ent immunoglobulin conjugate . 

Of these seven , one participant (number 1488) had 

detectable anti-histoplasmin antibody eves to the 

histop l asmi n yeas t-pha se antigen a one . Three 

partic i pant s ( numbers 1368, 1376 and 478) had detectab e 

anti-h i stoplasmin a ntibody eves to the h · stop asmin 

rnyce l ia l antigen a l one . Three participants (n mbers 1488, 

1455, and 1457) had de t ectab e anti-histop asro·n antibody 

levels to both hi s t op lasmin myce ia -phase and 

histop l asmi n yeas t-phase antigens. On Y one oft e seven 

(number 1376) had a s ignificant (index of greater than 1 . 3 

for one or more samples) anti - histoplasmin antibody l eve l . 

The l det ec tabl e anti-histoplasmin 
remaining six had ow, 

antibody levels ( i ndex of l ess than 1 . 1 f or one or more 

samples). 
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The anti-histoplasmin antibody l eve l s detected with 

anti-human polyvalent immunoglobulin conj ugate without 

anti-histoplasmin antibody l eve l s in the IgG a nd IgM tests 

represent anti-histop l asmin a ntibodies of the IgA , I gD or 

IgE class, or some combination of t ese l a t er c asses 

(Goodman 1987). The res u t s f r o a a po yva ent 

conjugate represent o n y t e g c ass fo r , o reasons . 

The first reason is the va s y gr ea er a o o f a i body 

that IgA represent s ; a pprox a e y 5-2 0 o a 

serum immunog l obu i s (Goo 8 ) . 8 s co par d 0 

IgD repre s ent ing approx a 0 . a d gE r p 9 g 

approximate l y 0.0 02 - 0 . 00 4 0 o a 

immunoglobu l i ns (Goo a 987) 0 0 se 

two classes of a ntibod · es X r C s co d 

reason for dee a ring r s 90 C 0 

of the IgA C a ss , 1. abs 0.11.. a 

classes, is t he a u ac , s C ar 0 0 9 C C 

for the conjuga t e sed . ccord.:.. g 0 ac 

the absence of i mmu og ob C ss 5 gG a g , 

B C 
con j ugate shou d be reac ve o 

Co . 986 ) . e 
Jones antibody fra gme s ( s a 

0 p· ca y S 0 p 
Bence Jones fragmen t s w 

C pa s 
otherwise healthy h's t op a s OS s pos 

og ob ns 
anti- a po a e 

(Wells 1980). The 

gA co s i st e '-Iii 

detected a n y 5 
con j ugate having 

s ign· t· ca gA 
histop asmos 5 d c es 

the premise that 
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responses even when IgG d an IgM levels are relatively 

normal (Chand1er et al. 1969; Cox and Arnold 1980). In 

general, the clearing time for IgA in an adult is 

approximately 6 days (Hood et al. 1978). In 

histoplasmosis infections, IgA and IgM titers rise 14-27 

days post infection and start clearing approximately three 

months later (Chandler et al. 1969; Kaufman 1971; Wheat 

et al. 1983). This suggests that histoplasmosis produces 

a long IgA secretion period. 

As established in Table 2, the majority of the 

participants with only anti-histoplasmin imrnunoglobulin 

detected by the anti-human polyvalent conjugate, did not 

have any indicative change in detectab le antibody level 

during this study. The detectable levels of anti­

histoplasmin IgA without concurrently detectable anti­

histoplasmin irnmunoglobulin Mor G levels is not typical 

of any previous report of imrnunoglobulin responses to 

histoplasmosis (Chandler et al. 1969; Cox and Arnold 1980; 

Sprouse et al. 1981). As Sprouse et al. (1981) noted, the 

IgA role in serological tests is varible and difficult to 

compare between different methods of detection. 

Additional research is needed to determine the 

significance of these elevated IgA antibodies wi th 

non-detectable levels of IgG or IgM concurrently 

antibodies. 



Polyvalent Immunoglobulins and 

Immunoglobulin M Detection 

Sera from eight of the thirty-four participants 

(24%) produced detectable anti-histoplasmin antibody 

34 

levels wi th both the anti-human polyvalent irnrnunoglobulin 

conjugate and anti-human IgM conjugates. Of these eight, 

anti-histoplasmin antibodies to both the mycelial-phase 

and yeast-phase of histoplasmosis were detected in seven 

participants. Six of the seven participants exhibited a 

significant (index of greater than 1.3) anti-histoplasmin 

antibody level for one or more samples (Table 2). 

One participant (number 1354) had a notable 

increase in anti-histoplasmin IgM levels in both the 

histoplasmin yeast-phase and mycelial-phase testing during 

this study period. The increase was from an index of 0.8 

in the first sample to an index of 1.7 in the second 

sample to an index of 2.3 in the third sample for the 

anti-histoplasmin mycelial phase IgM irnrnunoglobulins 

detection. The same degree of antibody titer increase was 

also seen in the anti-histoplasmin yeast phase IgM 

irnrnunoglobulins detection. The index values for this teS t 

. ) .i.·n the first sample to 1.2 for changed from 0.5 (negative 

both the second and third samples. 
The anti-histoplasmin 

d "th the anti-human polyvalent 
irnrnunoglobulin detecte w.1. 

. lso showed some increase in the 
irnrnunoglobulins conJugate a 

t ests' second sample, but not as 
histoplasmin yeast-phase 
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great as in the anti-histoplasmin IgM detection. The 

anti-histoplasmin IgM index more than doubled from the 

first to the third sample indicating a large change in 

antibody level. This large change in antibody level is 

the type of reaction that would be typical for a person 

that had became benignly infected and produced a normal 

humeral response to histoplasmosis (Goodman 1982; Chandler 

et al. 1969; Kaufman 1971; Wheat et a l . 1983). The change 

in values could also be the result of norma l antibody 

titer variations within the partici pant and t es t sys t em, 

but this is considered unlike l y due t o the l ar ge degr ee of 

change seen and the reactions of other partic i pant s ' 

samples in these tests. 

One other partic i pant had an overall ris e in 

antibody levels. Part i c i pant number 145 8 demonstrat ed an 

anti-Histoplasma antibody increas e in both the 

histoplasmin yeast-phase a nd myce lial phase t esting f or 

the IgM class and the po l yva l ent immunoglobulins 

conjugate. The antibody l eve l i ncr eas e was not a s great 

· · . t (1354) but wa s as seen with the previous part1c1pan 

consistent over all four t es t s. 

Four participants had no essentia l change in the 

1 One parti c i pant antibody levels for their three sarnp es . 

. hi s t op l asmin yeas t -phase 
(number 1362) had very high anti-

and mycelial-phase antibody 
leve l s (index great er t han 

of immunoglobu l ins without 1,7) in the IgM class 
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commensurate levels in the other classes of 

immunoglobulins (Table 2). Wheat et al. (1983) previously 

observed similar elevations of IgM that were not 

explainable based on current knowledge of the disease. 

One participant had detectab l e anti -his t op l asmi n antibody 

levels to only one of the antigens and not bot h antigens 

together. This participant, number 14 67 , had de t ec t ab l e 

anti-histoplasmin antibody leve s with both anti-huma n 

polyvalent and anti-huma n IgM conjugates int e 

histoplasmin myce lia l - pha se ant·ge test on y . A high e r 

anti-histoplasmin a ntibody eve was detected ·n t e 

second samp l e with the anti-h po yva e 

immunog l obu li n conjugate than t e a 9 op as 

antibody level in e ithe r the t·rs or ' rd s p 

can not be determin ed if t e h ' g er seco d 9 

value for the a nt i- huma n po yva en og ob 

conjugate is a true I gA mediated respo se, a ar 

the testing system or the o a var·a o o 8 

. The ant - is op as levels in a partic i pant . 

b b t ot s·gn index values that we r e de tecta e 

e . 

dex 

ac 

· body 

g ad 

cat y 

elevated when compared t o th e sarop es of e ot er 

participants. The ant i - hi s top a sm·n g eves a so 

t e st dy period 
remained relatively co ns t a nt th roughout 

Partl.· c1.·pants 14 52 a nd ( Table 2) . 
463 ave det ec tab e 

. h h's t op l asmi my ce antibody levels 1.n t e 1. 
a -phase and 

Po yva ent . 'th both anti - huma n yeast-phase testing w1. 
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conjugate and wi th the anti-human IgM conjugate (Table 2). 

During the duration of this study, th 
e antibody levels for 

both of these participants did not change (less than 0.3 

index value difference). o 1 h n y t e antibody levels of 

participant 1452 were consistently high enough to be 

considered significant (greater than 1.3) and represent 

exposure to Histoplasma prior to arrival at Fort Campbell. 

Two participants had anti-histoplasmin antibody 

levels that decreased from the index level of the first 

two samples to the third sample. Participant number 1385 

had detectable anti-histoplasmin irnrnunoglobulin levels in 

the initial first and second samples, then declining 

levels to the third sample. This was detected in both 

histoplasmin mycelial-phase and yeast -phase testing with 

both anti-human polyvalent conjugate and with the anti­

human IgM conjugate. Participant number 1461 had 

detectable anti-histoplasmin antibody levels in the first 

two samples that decreased to undetectable levels in the 

third sample. These immunoglobulins were detected with 

· t in the histoplasmin both anti-human polyvalent conJuga e, 

t and with the anti­rnycelial-phase and yeast-phase tes s, 

. t . the histoplasmin yeast-phase test. human IgM conJuga e, in 

e that triggered the IgM These patterns suggest exposur 

1461 for anti-histoplasmin (and IgA in participant 

f . t sample was . before the irs rnycelial-phase) to rise 
1971) As seen 

1 19 59• Kaufman · collected (Chandler et L· ' 
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in Table 2 for these two partic· ipants, the majority of the 
irnrnunoglobulin classes are returning to undetectable 

levels (less than 0.7) without the anti-histoplasmin IgG 

level being detected (greater than 0.7). The lack of 

anti-histoplasmin IgG level is most likely due to the lag 

time between loss of at · h" n i - iS t oplasmi n i rnrnunogl obulins A 

and Mand formation of the detectable anti-h i stop l asmin 

IgG level (Chandler et a l . 1969; Kaufman 1971 ) . 

Polyvalent Immunoglobulins and 

Immunoglobulin G Detection 

Four of the t hirty-four participants (12%) had 

detectable anti-histop lasmin antibody l eve ls with both the 

anti-human po l yva l ent irnrnunog l obu lin aod anti-human IgG 

conjugates. 

Of these f our, only one part·c·pant had detectabl e 

anti-histoplasrnin antibody levels with both 

irnrnunoglobulins in the histoplasmin my ce l · a -phase antigen 

test alone. Part i c i pant number 1353 had on Y anti­

histoplasrnin ant i body l eve ls in the h· stop asrnin my ce i a l ­

phase antigen and t he anti - histoplasmin antibody levels 

detected were very low ( i ndexes of 0.8) . 
This i s a IgG 

response in which the leve l s a r e det ec t ab l e but constant 

for a period of time (Chandl er et a l . 1969; Kaufman 1971 ) . 
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Two participants had anti h' t 1 . - is op asmin IgG levels 

in t he histoplasmin mycelial-phase test increase from the 
first sample to the third sample. At the same time, their 

anti-hi st0P1asmin immunoglobulins detected with the anti-

human polyvalent immunoglobulins conjugate remained 

constant. Participant number 1489 had very high anti­

histoplasmin immunoglobulin levels (index greater than 

1.7) detected by the anti-human polyvalent immunoglobulin 

conjugate compared with the anti-histoplasmin 

immunoglobulin levels detected by anti-human IgG conjugate 

having index levels of 1.0 or less. The anti-histoplasmin 

yeast-phase antibody level detected by the anti-human 

polyvalent immunoglobulin conjugate was very low (index 

less than 1.0). This participant's response was typical 

of the IgG response (Chandler et al. 1969; Kaufman 1971) 

except that the anti-histoplasmin mycelial-phase 

immunoglobulin level for the third sample showed a slight 

increase from the first sample. This is possibly due to a 

mild, stimulating exposure to Histoplasma (Barrett 

Another participant (number 1472) had higher anti­

histoplasmin yeast-phase antibodies, as detected by 

1974). 

the 

1 b l'n conjugate, than those 
anti-human polyvalent immunog O u i 

. mycelial-phase antigen 
determined in the histoplasmin 

typical of a subclinical 
tests. This reaction would be 

. (Buechner et al. 1973). This 
pulmonary infection 

not have any exposure due to 
participant, number 1472, did 



having lived in an endemic area or near a farm with fowl 

(see discussion on Previous Exposure, page 50 ). The 

participant's military occupational specialty, field 

artillery, does not place him at a higher risk for 

exposure than any other military occupational specialty. 
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The remaining participant in this group (1454) had 

detectable anti-histoplasmin antibody levels with both 

anti-human polyvalent and M immunoglobulin conjugates in 

both the histoplasmin mycelial-phase and yeast-phase 

testing. The anti-histoplasmin mycelial-phase antibody 

level was extremely high (index greater than 2.0) in this 

participant. The anti-histoplasmin yeast-phase antigen 

antibodies were also higher than seen in many other 

participants (index 0.8-1.7), but not as high as in the 

histoplasmin mycelial-phase test. The IgG levels detected 

against both yeast and mycelial antigens showed a rise 

from the first to the third sample suggesting a previous 

exposure from one to three months earlier (Chandler et al. 

1969; Kaufman 1971). This participant had obvious 

t . d to increase the exposure to Histoplasma that con inue 

anti-histoplasmin antibody levels either through normal 

progression or through continued exposure on arrival at 

. 1 ould also be the 
Fort Campbell. The change in va ues c 

. d t'ter variations within the 
result of normal antibo Y 1 

but this is considered 
participant and test system, 

of change seen and the 
unlikely due to the degree 
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reactions of other participants samples in these tests. 

Due to the anti-histoplasmin IgM being non-detectable 

(index 0), continued exposure is ruled out. This 

participant indicated previous exposure of greater than 

five years in endemic areas and exposure due to having 

lived on or near a farm that raised fowl (see Previous 

Exposure discussion section). The participant's military 

occupational specialty does not place him at a higher risk 

for exposure than any other military occupational 

specialty. This participant was the only one of the 

thirty-four participants and one of three from all eighty­

two participants enrolled to have any IgG anti­

histoplasrnin yeast-phase antibody detected. This anti­

histoplasmin yeast-phase IgG antibody most likely 

represents the long term response of the IgG class of 

immunoglobulins to a primary pulmonary infection that 

produces a yeast-phase response (Kaufman and Riess 1985 )· 

Combined Immunoqlobulins Detection 

Seven of the thirty-four participants (21%) had 

1 1 detected with detectable anti-histoplasmin antibody eves 

l.
·rnrnunoglobulin conjugates: anti-human all three anti-human 

. 1 b 1· anti-human IgM and anti-human polyvalent 1.rnrnunog o u 1.n, 
d detectable anti­

IgG conjugates. All participants ha 

with all three anti-human 
histoplasmin antibody levels 

the histoplasmin mycelial­
irnrnunoglobulin conjugates in 
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Phase tests. None of the • 
participants had detectable 

anti-histoplasmin antibody levels with all anti-human 

immunoglobulin conjugates in histoplasmi'n yeast-phase 

teS t s. In five of the seven participants (numbers 1361, 

1375, 1466 , 1351 and 1366) the anti-histoplasmin mycelial­

phase IgG decreased from the first sample to the third. 

In participants number 1361 and 1366, the anti­

human polyvalent irnmunoglobulins conjugate detected higher 

levels of anti-histoplasmin immunogl obulin antibodies than 

the levels detected by either anti- human IgG or anti -human 

IgM conjugates and possibly represent s I gA in these 

participants. The anti-histop l asmin I gA l eve l was 

decreasing in both participant s a nd the anti-hi stop l asmin 

immunoglobulins G and M remained cons t ant ; Both 

It 

participants (numbers 1361 a nd 1366 ) had high anti ­

histoplasmin antibody leve l s i n mos t of the c la sses. 

would be difficult to dete rmi ne wha t the changes in 

immunoglobulin levels represe nt in these parti cipant s 

without clinical correlation. Poss ibly the r es ult s s how 

the natural clearing of the anti - histoplasmin antibodies 

that were detected with t he ant i - human immunogl obulins 

conjugate. The anti-histop l asmi n immunog l obulins G and M 

h the previous l y s t at ed 
remaining constant does not mate 

. h "stop l asmin ant ibodies 
clearing patterns for anti- i 

(Chandler et al. 1969; Kaufman 197 1 )· 
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In participant number 1375, the anti-histoplasmin 

antibody levels decreased from a significant antibody 

level (index greater than 1.3) to essentially zero in 

anti-histoplasmin IgG and Min the histoplasmin mycelial­

phase test and in the immunoglobulins detected with anti­

human polyvalent immunoglobulins conjugate. The latter 

anti-histoplasmin immunoglobuli ns most like l y represent 

anti-histoplasmin IgA. This antibody response most like ly 

represents the final c learing of th e anti- histop asm·n 

antibodies from a prior expos ure many ont s or per aps a 

year ago (Chandler et L· 1969 ; Ka fan 97 ) . is 

participant showed no sero logic ev ·de ce of e-expos re a t 

Fort Campbell. 

Participant 1466 was the o y pat c pa o ave 

both detectable anti- histoplas i gM ad gG e es o 

0 de ec ab e 8 

e 8 

the mycelial-phase antige n tested, bu 

histoplasmin yeast-phase immunog ob 

histoplasmin immunoglobuli s G and ·bod ·es 6 o ed a 

i e rs 0 88 p 

ess a 0 . 7) 

decrease from a detectab l e leve 

to an undetectable l eve l (index 

histoplasmin IgG or IgM in the · rd s Pe . every 

. immunog obu constant anti-histop lasmin 
eves aga 

es 

c ear ·ng of 
confuse what would otherwise be see n as no a 

an tibodies (C and er L 9-... · the anti-histoplasmin 

Kaufman 1971). 

969; 
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The anti-histoplasmin mycelial-phase IgG level 

decreased in one participant (number 1492). The remaining 

detectable anti-histoplasmin immunoglobulins were of a 

constant index level (Table 2). This decrease of anti­

histoplasmin mycelial-phase IgG level could represent the 

normal clearing of this immunoglobulin from an exposure 

approximately one year ago and a re-exposure that has 

stimulated the other immunoglobulin classes more recently 

but before arrival at Fort Campbell. This participant did 

not suggest any previous exposure attributable to either 

living in an endemic area or living on or near a farm that 

raised fowl (see Previous Exposure discussion section, 

page 50). The participant's military occupational 

specialty does not place him at a higher risk for exposure 

than any other military occupational specialty. 

The last participant in this group (number 1365) 

had an increase in at least two of the five anti­

histoplasmin antibodies detected. The mycelial-phase 

immunoglobulins G and Mand the yeast-phase anti­

histoplasmin immunoglobulins detected with the anti-human 

. . t and anti-histoplasmin polyvalent immunoglobulin conJuga e 

the th ird sample compared with IgM were all elevated in 

the levels obtained in the first or second samples. Due 

and their formation times, this 
to the antibodies detected 

. t likely the reaction to re-
participant's response is mos 

slightly preceding arrival at Fort 
exposure to Histoplasma 
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Campbell. The change in values could also be the result 

of normal antibody titer var1.'ati'ons w1.'th1.'n the participant 

and test system due to the relatively low changes in 

antibody levels. 

In three of the seven participants, the IgM level 

detected was higher than the corresponding IgG level 

detected. All three showed no meaningful change in anti­

histoplasmin antibody levels detected between the first 

and third samples. Five of the seven participants had 

detectable anti-histoplasmin antibody levels with both 

anti-histoplasmin mycelial-phase irnrnunoglobulins A, G and 

M, and anti-histoplasmin yeast irnrnunoglobulin Mand A. 

The IgA was determined by the anti-human polyvalent 

irnrnunoglobulin conjugate detecting higher . amounts of total 

antibody than the corresponding antibody detected with 

anti-human IgM conjugate. All five participants had 

extremely high (index greater than 2.0) anti-histop l asmin 

antibody levels, as detected by the anti-human polyvalent 

irnrnunoglobulin conjugate (Table 2). 

Antigen Responses 

reports (George and Lambert Contrary to previous 

1984; Davies 1986; Buechner et al. 1973), more 

mycelial-phase antibody 
participants had anti-histoplasmin 

. 1 of anti-histoplasmin 
levels without correspond1.ng leve 5 

six of the participants shown in 
yeast antibody levels. 
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Tabl e 2 had ant i -Hi stoplasma mycelial-phase antibodies as 

compar ed to only one participant (number 1488) that had 

ant i-histop l asmin yeast-phase antibodies with no anti-

histoplasmin mycelial-phase antibodies. In only two of 

the participants (10%) that had anti-histoplasmin yeast­

phase antibody levels (1488 and 1385), were the anti­

histoplasmin yeast-phase antibody levels higher than the 

corresponding anti-histoplasmin mycelial-phase antibody 

levels. Even considering those participants with 

significant anti-Histoplasma antibody levels (index 

greater than 1.3), there were more anti-histoplasmin 

mycelial-phase than yeast-phase positive participants. 

There were five anti-histoplasmin mycelial-phase 

participants (1361, 1375, 1376, 1458, 1463, and 1489) with 

significant antibody levels and only two with significant 

yeast-phase antibodies (1385 and 1472) that did not have 

the other corresponding yeast-phase or mycelial-phase 

(respectively) antibody at a significant level. 

Previously published reports suggest that anti­

histoplasmin antibodies occur more frequently to yeaS t 

antigen than to mycelial antigen (Davies 1986 ; George and 

Lambert 1984). 

histoplasmosis 

The more frequent occurrence of 

yeast-phase antibodies than anti­

. . h antibodies is histoplasmin mycelial-p ase 
difficult to 

. • 1 course of the 
explain given the typical clinica 

P
rocess involves a dimorphous 

i nfection . The infectious 
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fungus. I n the soil, the fungus ex.1.·sts .1.·n its mycelial 
f orm. When the soil becomes disturbed , the fungus spores 

become airborne and may be inhaled. The spores enter the 

lungs and become stuck in the distal a.1.·r spaces where they 

convert into the invasive yeast form of the fungus (Penn 

and George 1983 ; Macher 1980; Goodwin and Des Prez 1978). 

This route and method of infection should have the host 

developing immunoglobulin levels to the mycelial antigens 

before the yeast-phase infection occurs. 

It is possible that in the report by Davies (1986), 

which was based on complement fixation testing, the 

response to the histoplasmosis mycelial-phase antigens 

could not be detected as well as with an enzyme-linked 

immunosorbent assay test or other system that tests for 

all classes of immunoglobulins. This is supported in that 

IgG is the major activator of complement fixation (Hood 

et al. 1978; Goodman 1987; Stansfield 1981) and the other 

classes of immunoglobulins may be missed during complement 

fixation testing (Sprouse et al. 1981; Chandler et al. 

1969). Enzyme-linked immunosorbent assay tests, when used 

quantitatively, have been reported to be more than twenty 

times as sensitive as complement fixation teS t ing (Shanna 

et al. 1982). Enzyme-linked immunosorbent assay tests 

h other classes of 
thus may be able to detect t e 

1 amounts of antibody, that 
immunoglobulins and/or smal er 
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demonstrate histoplasmosis mycel.1."al-phase 

infection, 
better than complement fixation tests. 

George and Lambert (1984), reported the results of 

testing heal thy blood donors by both complement fixation 

and RIA. The complement fixation testing showed more 

positive yeast-phase antibodies than were detected in the 

mycelial-phase testing. Using RIA, the opposite was seen; 

there were more mycelial-phase antibodies detected than 

yeast-phase antibodies. Both complement fixation and RIA 

had more yeast-phase antibodies detected in the lower 

levels of detection. This report was based on healthy 

blood donors whose previous exposure to Histoplasma was 

not known. Since the subjects appeared healthy, it would 

be reasonable to suspect that the acute infection with 

mycelial forms was not present at the time of sample 

collection. 

Sharma et al. (1982) demonstrated that yeast-phase 

antibodies had a higher early titer than mycelial-phase 

antibodies; the antibody difference changed approximately 

nine weeks after infection when mycelial-phase antibodies 

The higher mycelial levels in this reached high titers. 
be explained by the difference 

study group could therefore 

in duration since infection or exposure. 
d by protein antigens 

IgG production is stimulate 
antigens composed of 

and IgM production is st imulated by 
81 ) Histoplasma 

. ls (Stansfield 19 . polysaccharide mater.1.a 
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organisms, both mycelial and 

yeast, contain a predominance 

of polysaccharide containing materials in comparison with 

the protein content (Bradley et al. 1974 ; Drutz 
198

6; 

Brock et al. 198 4). The variation in the stimulation of 

anti-histoplasmin antibodies, based on the difference in 

antigen composition, supports the more frequent detection 

of anti-histoplasmin IgM and hence the l ack of some 

complement fixation sensitivity. More (eight verses four) 

participants had detectable anti-histop as rnin IgM l eve l s 

without concurrently detectab l e ant i-h . stop asrnin IgG 

levels than the number of part i cipants with detectab e 

anti-histoplasmin IgG levels without cone rrent y 

detectable anti-histop l asmin Ig eves. Again, th·s may 

signify a higher detect ion rate of histop asrnos·s for 

enzyme-linked imrnunosorbent assay testi gt an previous 

complement fixation testing may ave ac ·eved . Carnpbe 

(1960) pointed out that different an ibodies co d a so be 

of d'fferent stages oft e due to the antibody responses 

. di. fferent ant igenic compo ents. infection producing 

Previous exposure 

. were asked of eac h oft e Two questions 

the possibility of a prior participants to determine 
Th e first question 

exposure to Histoplasma (Appe ndix l) . 
d had the area ·ted States an included a map of the Uni 

. shaded (Edwards 
histoplasmosis considered endemic for 
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et al. 1969). The fi' t rs question asked i'f the participant 
had ever lived in the shaded area for one, six, twelve 
and/or sixty months. Th e second question asked about the 

participant living on or near a farm that raised fowl. 

Table 4 shows that f h o t e eighty-two participants, 

only sixteen participants (18 8% . ) gave no history of any 

of these type exposure routes. Th e exposure results given 

in Table 5 were very similar to the results noted in Table 

4. Fifteen percent of the thirty-four participants that 

completed the study indicated no known exposure to 

Histoplasma. This was determined by the supplemental 

information about prior exposure that each participant 

provided at the start of the study. Those participants 

identified as having detectable anti-histoplasmin antibody 

levels did not come from any one particular exposure group 

based on the supplemental information. Fifty percent of 

the participants that did not signify any known exposure 

and had significant (index value greater than 1.3) anti­

histoplasmin antibody levels. This included both anti-

histoplasmin yeast-phase and anti-histoplasmin rnycelial­

phase imrnunoglobulins G and M antibodies. This high rate 

of significant antibody levels in "unexposed" participants 

the l·ncreased sensitivity of the is probably due to 

enzyme-immunoassay system used. 
'th histoplasmosis is very 

Inapparent infection wi 

common in the central portion of the United States and 
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over 99% of those infected exp • . 

erience benign disease courses 

(Jacobson and Straus 1981). According to Jacobson and 

Straus (1981), reactivity to a si·ngle t· · an igen, even at high 

levels of anti-histoplasmin antibody, has been shown 

unreliable for the diagnosis of histoplasmosis. The 

presence of serum antibodies is therefore only suggestive or 

supportive of the diagnosis because they can result from 

previous infection or the infection of a related fungus 

(Lambert and George 1987). Serologic findings in 

histoplasmosis, as contrasted to coccidioidomycosis, consist 

of studies from separate geographical areas (Campbell 1960). 

Almost one-third of the participants that had detectable 

anti-histoplasmin antibodies indicated no exposure to what 

is considered the most common routes of infection, 

specifically living in a geographic area and/or fowl. This 

high incidence of anti-histoplasmin antibodies occurring 

among those that should be considered as having a low 

likelihood of exposure suggests that histoplasmosis might be 

a widespread and benign infection. People who think they 

t Histoplasma may have a have low probability for exposure O -

higher than expected exposure to the organism. 

not be ruled out of a diagnosis based 
Histoplasmosis should 

on a negative history alone. 
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Previous skin tests 

Not included was th ... 
e possibility of detectable anti-

histoplasmin antibodies resulting f • k. • rom priors in testing. 

This should be considered as a source of possible 

interference to the results obtained. Several reports 

(Heusinkveld et al. 1967; McDearman and Young 1960; Sigrest 

et al. 1963; Davies and Sarosi 1987a) have stated that 

histoplasmin skin testing will produce an anti-histoplasmin 

antibody response that can be detected by complement 

fixation. It is therefore possible that the enzyme-linked 

immunosorbent assay used also could have detected antibodies 

formed as a result of skin testing. According to Scalarone 

et al. (1985), the newer skin test reagent, Histolyn-CYL, 

has been reported not to produce a significant serological 

response in complement fixation or micro-ID. Zeidberg 

et al. (1951) and Penn and George (1983) have noted that the 

skin test response decreases over time. The possibility of 

the participants having detectable anti-histoplasmin 

antibody levels due to a previous skin test therefore cannot 

be determined. Possible effects of prior skin teS t ing on 

eds to be studied. enzyme-linked immunosorbent assays ne 

Cross-reactions 

W
ith sera positive for other fungal 

Cross-reactions • 
. and coccidiomycosis, 

infections, including blastomycosis 
serological tests for 

have limited the specificity of the 
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histoplasmosis (Kaufman and 

Reiss 1986; Drutz and Graybill 
19 87; Wheat et al. 1986a). 

Previous reports indicate that 
from 2-50% of samples from h 

ot er study's participants with 
other diseases, including lung d an sexually transmitted 

diseases, had detectable histoplas · mos.1.s assay results 

(Davies and Sarosi 1987a· L mb , a ert and George 1987; Davies 

1986; Wheat et al. 1983; George et al. 1981). Both the 

histoplasmosis radioimmunoassay screening test (George 

et al. 1981) and enzyme-linked immunosorbent assay showed 

similar lack of specificity comparable to the lack of 

specificity with the complement fixation tests (Lambert 

and George 1987; George et al. 1981). Davies and Sarosi 

(1987b) described the cross-reactivity of their enzyme­

linked immunosorbent assays for histoplasmosis and 

blastomycosis as having almost perfect cross-reactions 

with the opposite infection. Calculations of specificity 

varied widely depending on the control group (Penn et al. 

1983; Terry et al. 1978; Wheat et al. 1982; Lambert and 

George 1987; George and Lambert 1984; Bauman and Smith 

In add.l.·t.1.·on to the problem of cross-1975; Davies 1986). 

antigens from other organisms, reactions with heterogenous 

.l.·ncorrect test results include additional explanations for 

testing not done properly, undefined acute phase reactants 

or clinically undetected 
including rheumatoid factor, 

78) The heterogeneous 
histoplasmosis (Terry et al. 19 · . 

fr
om histoplasmosis, blastomycos.1.s 

nature of the antigens 
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and coccidiomycosis potentially l.1·m.1·t the current 
usefulness of serological testing for these mycoses. 

The cross-reactions • h " in .1stoplasmosis testing with 

blastomycosis has been reported not to restrict the 

usefulness of the assays due to the low incidence of 

blastomycosis (Davies and Saros.1· 1987b· , Wheat et al. 1983) 

in spite of the shared endemic areas. h" Tis approach may 

be useful in treating patients, but causes difficulty in 

interpreting the results of testing. 

Coccidioidomycosis cross-reactions would normally 

not be of concern dur i ng his t op l asmos i s t esting, owing t o 

the difference in geogr aphica l di s tribution of the two 

organisms and to the diff erence that can be c lini ca lly 

determined (Wheat et a l . 1983 ) . As Campbell and Binkley 

(1953) pointed out however , military personnel move in a nd 

out of states endemi c f or diff erent mycoses . This caveat 

is especially accurat e s ince the United States Army 

developed the desert war f are training center at Fort 

Irwin, California and l arge numbers of military personne l 

have trained there annua lly . 

us ed Histolyn CYL in Boyer and Sca l arone (1 98 3) 

b t assay and had only 
their enzyme-linked immunosor en 

t.l·v.1· ty with Cocc i di oides pos itive serum . 
slight cross-reac 

k"n tes t i ng reagent, may have 
Histolyn CYL, a yeast-phases .1 

ant.l
·gens t han previ ous l y used enzyme­

fewer heterogeneous 
In t hi s study, . . 1 ma ant i ge ns. 

linked immunoassay Histop as 
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co lumn purified Histoplasma extracts were used to reduce 

the occurrence of cross reactions with other fungal 

organisms (personal communication with Meridian 

Diagnostics, Inc. 1988). In addition, very limited cross­

reactivity was seen in a separate study when 

histoplasmosis, blastomycosis and coccidiomycosis cross 

absorbed sera was used as specimens in the test system 

(Wolcott, unpublished data). This is similar to 

information Wheat et al. (1986a) published concerning 

inhibition studies. Since the actual diagnostic status of 

the participants is not known, the true specificity of the 

assay developed for this study is not known. 



Chapter v 

SUMMARy 

Eight of the thirty-four participants that submitted 

three specimens (24%) (Table 2) h ad no seroconversion to 

having detectable anti-Histoplasma antibodies by the end of 

three months. The thirty four participants represent 

approximately one-half of one days newly arriving personnel 

and approximately one-tenth of one percent of the military 

personnel stationed at Fort Campbell at the time of this 

study. 

Thirty of the thirty-four participants that submitted 

three specimens (88%) gave no indication of exposure to 

Histoplasma as a result of being assigned to Fort Campbell. 

The four other participants (12%) had results indicating 

either re-exposure to Histoplasma or normal antibody titer 

variations within the participant and test system. Each of 

these four participants had index value differences between 

the classes of IgM and IgG irnmunoglobulins indicating that 

none of the four responded in the same manner as the others 

in this group. None of the participants that arrived at 

Fort Campbell without serological evidence of previous 

infection to Histoplasma had a detectable seroconversion to 

Histoplasma during this study. 

The serologically detectable anti-Histoplasrna 

On the first day as shown in Table 2, 
antibodies, detected 
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suggests that those participants may have been previously 

exposed to Histoplasma and h d h • • a t e anti-Histoplasma 

antibodies on arrival at Fort Campbell. These twenty-two 

participants <65 %) represent a higher than expected 

incidence for persons not necessarily from an endemic area 

and previously not considered to have a high probability for 

exposure to Histoplasma. 

Of the twenty-six participants that had detectable 

anti-Histoplasma antibody levels in Table 2, more had anti­

histoplasmin mycelial-phase antibody levels without the 

corresponding anti-histoplasmin yeast antibody level. This 

is in contrast to only one participant with anti­

histoplasmin yeast-phase antibody levels without the 

corresponding anti-histoplasmin mycelial-phase antibody 

levels. This is contrary to previously published 

information and needs further research to clarify the 

significance and cause. 

Eight of the twenty-six participants (31%) with 

detectable anti Histoolasma antibody levels, shown in Table 

1 'th t concurrent anti-2, had anti-histoplasmin IgM leve s wi ou 

Four Participants had anti­
histoplasmin IgG levels. 

concurrent anti-histoplasmin 
histoplasmin IgG levels without 

IgM levels. The possibility of histoplasmosis 
a sole result 

seroconversion from a seronegative status, as 

h months, is 
Fort Campbell fort ree 

of being stationed at 

negligible for this small population sampled. 
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