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Summary

Background Proteins of the fungudrichophyton tonsuran®iave been shown to give
strong T cell proliferative responses vitro using lymphocytes from individuals with
immediate or delayed skin tests. Furthermdrgchophytonspecific T-cell lines produce
distinct patterns of cytokine production depending upon the skin-test reactivity of the host.
However, skin-test negative individuals generally give limited responses. A recent study
has demonstrated dust mite specific proliferation with lymphocytes from atopic and non-
atopic subjects using the serum free medium Aim V.

Objective Compare the T-cell reactivity tbrichophytorand dust mite antigens in Aim V

and media containing 10% pooled AB serum.

Methods Peripheral blood mononuclear cells (PBMC) were separated from subjects with
different skin-test reactivities and cultured either in media with serum or serum free media.
Results Proliferation to twoTrichophytonextracts was decreased in serum free media
among subjects with either immediate or delayed hypersensitivitghophytonskin-test
negative subjects gave poor proliferative responses in both culture conditions. A similar
decrease in proliferation in serum free media was observed in cultures with PHA and tetanus
toxoid. In contrast, the majority of individuals showed increased proliferation to dust mite
antigens when cultured in serum free media. Cultures in serum free medium produced less
IFNy, IL-4, or IL-5 compared with cultures in AB medium.

Conclusions In vitroT-cell responses to the dermatophyte fundustonsuransare
inhibited by the serum free medium Aim V. This inhibition is seen equally with cells
from individuals with delayed and immediate hypersensitivity. Furthermore, the results do
not support the view that AB serum is masking T-cell responses in skin-test negative
individuals.
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[1-7]. Cells of the TH phenotype produce cytokines
characteristic of both THand TH, cells [6-8]. TH and
Immediate hypersensitivity (IH) is characterized by T-cell TH; cells negatively interact with each other; Ifzhibits
responses of the TiHphenotype with the production of IL-4 the development of THcells, while IL-4, at high doses,
and IL-5, while delayed hypersensitivity (DH) is thought to suppresses the development ofld¢lls [9—11]. These two

be mediated by THcells characteristically producing IRN  distinct immune responses have been demonstrated by skin-
test reactivity and cytokine production to protein IV, a

Correspondence: Dr T. Platts-Mills, Asthma and Allergic Diseases Center,purlfled protein from the dermatophyte fungt]'$|cho-

Box 225, University of Virginia Health Sciences Center, Charlottesville, Phyton tonsuranfl 2]. Trichophyton can induce an immedi-
VA, 22908, USA. ate hypersensitivity (IH) skin-test reaction, which is positive
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Human T-cell responses frichophyton tonsurans 1185

within 15 min, and has been associated with IgG4 and IgEgentamicin [21,26]. 2-mercaptoethanol (0.05mM) (Life
antibodies and a THTH, like T-cell cytokine profilein ~ Technologies) was added to this media [21]. AB media
vitro [13—16]. Alternatively, delayed hypersensitivity (DH) consisted of 10% pooled human AB serum (Sigma, St
is also common among subjects with a history of athlete’d_ouis, MO, USA), penicillin (100 U/mL), streptomycin
foot disease and is characterized by an indurated skinfl0OOpg/mL), MEM (minimal essential medium) amino
test reaction at 24—-48h [17-20]. This response has beegrids solution (%), MEM non-essential amino acids solu-
associated with 1gG antibodies and a THytokine tion (0.1 mM), sodium pyruvate (1.0mM), L-glutamine
profile in vitro [16]. In addition, there are individuals (2mM), HEPES buffer (15mM) (Life Technologies,
who are skin-test negative to Trichophyton. Gaithersburg, MD, USA), and 50g/mL gentamicin solu-

It is important to understand the vitro factors that can tion (Sigma) in RPMI-1640 (BioWhitaker, Walkersville,
play a role in the development of Ttnd TH; cells. Serum  MD, USA).
is commonly added to lymphocyte cultures and is a major
source of inter-laboratory variation. In recent years, a
number of commercial suppliers have developed ‘serungkin testing

free media® that contain defined amounts of a IImItedStudy subjects with a history of athlete’s foot disease were

number of serum components. Recently, Uphatnal. . . ) : .
[21] reported almost 100% of non-atopic subjects had a[ecrwted by an advertisement. Dust mite allergic subjects

. . . _were recruited from laboratory personnel. Individuals were
peripheral blood mononuclear cell (PBMC) proliterative rick skin tested with extracts of the house dust mite

response to dust mite allergens at a level similar to tha : : .
seen with atopic individuals using the serum free mediumgermatophagmdes pteronyssin(®pt) and Trichophyton

. : B mix (1:10w/v), which containdl. tonsuransT. rubrum
Aim V. This result was surprising in that a number of . . . .

. . . and T. mentagrophytesspecies (Hollister-Steir, Miles,
laboratories have reported that non-allergic subjects hav . .
- - : . pokane, WA, USA) [12,15]. Test sites were examined at
limited or no allergen specific proliferative responses, o . o1 4 positive 1H skin test was defined by a
[22—-24]. The authors speculate that there may be inhibitor P y

f ; . . : eal= 6 x 6 mm for both extracts. If the skin-prick test
actors in serum which normally mask the proliferative . :

Co to Trichophyton was negative, 0.02mL of allergen
response of non-atopic individuals, and that under prope 1:200wiv) was given by intradermal injection. Tests

conditions, the difference between non-atopic and allergic_. . : :
T-cell responses may be qualitative (TMs TH,) rather sites were again exammeq after 15 min, and at 24 and
! 48h. A positive DH reaction was distinguished by an

than quantitative (prphferauon) [21]. . induration =6 mm in diameter at 24 or 48h. Two of the
In order to examine the response to Trichophyton, we .

. . _ eight subjects with a positive IH skin-test reaction to

have cultured cells from subjects with IH, DH, and negative__* . .
. C : . Trichophyton had evidence of asthma attributed to fungal
skin-test reactivities in both media containing 10% human

. L . sensitivity, and five of the thirteen dust mite allergic
(ASBFI\S/Srum (;j%ig:)idla\/)veanﬁa\'g ASIIE d\i/e(jetrl'?? :)rritlaifgr]aegj\l/z subjects had evidence of disease attributed to dust mite

response in both types of media to tetanus toxoid, phyt0§en5|t|wty.

hemagglutinin (PHA), and dust mite antigens in dust mite
skin-test positive (IH) and negative subjects. Our resultsAllergen preparation
show an increase in the level of proliferation to dust mite

antigens in SFM, however, the response to both TrichophyTetanus toxoid (Massachusetts Public Health Biologic
ton and tetanus toxoid was decreased. Decreased proliferaaboratories, Jamaica Plain, MA, USA) was used at a
tion in SFM was seen equally in subjects with immediatefinal concentration of 1Q.g/mL. Two fractions of Tri-

and those with delayed hypersensitivity skin-test reactionschophyton tonsurangT. tons.), 0-60% (8.0 mg/mL) and
60-90% (3.1 mg/mL) were prepared from a crude mycelial
extract by precipitation with saturated ammonium sulfate.
The 0—60% T. tons. extract was used at a final concentration
of 40g/mL while the 60—90% T. tons. extract was used at
15.5ug/mL. Dpt extract was prepared from dried material
Aim V (Life Technologies, Gaithersburg, MD, USA) is a kindly provided by Dr Larry Arlian (Wright State Uni-
prepared HEPES (N-[2-hydroxyethyl]piperaziné2-  versity, Dayton, Ohio, USA), contained 28§/mL Der p 1
ethanesulfonic acid]) buffered media composed of equahnd 123ug/mL Der p 2, and was used at a final concentra-
parts of Dulbecco’s Modified Eagle Medium and Ham's tion of 1.0ug/mL. Recombinant (r) Der p 2 was expressed
Nutrient Mixture F-12 with purified human albumin, trans- in bacteria and used at a final concentration ofagmL.
ferrin, insulin, lipids, L-glutamine, streptomycin, and Phytohemagglutinin (Sigma) was used atdg@mL.

Materials and methods

Cell culture media

© 1997 Blackwell Science LtdClinical and Experimental Allergy27, 1184—-1192
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PBMC proliferation assays tons., was decreased in SFM as compared with AB media
among all three skin-test groups at day 7 (Fig. 1). The

Blood (60-120mL) was taken into syringes Contammgdecrease among DH subjects was statistically significant

preservative free heparin (Sigma) (10U/mL blood) andusing both allergend(< 0.001), while the decrease among

g"uttﬁ: I—}un21alrr1] I':\Ije'\g,:i-1:?365\/32:72#1?;;“;6&\'\:?2 SE?\:S;’ST the IH subjects was significant only to the 0-60% T. tons.
y 9 Yextract P < 0.05). Table 1 shows the mean results

of Virginia. Peripheral blood mononuclear cells were iso- . .
i . ) . . expressed in both counts per minute above background
lated by density gradient centrifugation over Ficoll-Paque

(Pharmacia, Uppsala, Sweden). Cellsxa0%well) were (Acpm) and stimulation index at days 5 and 7. The PBMC
cultured at 37C in triplicate in 96 well plates (Sarstedt,
Newton, NC, USA) with antigens in the appropriate
medium. For the final 16 h, the cells were incubated in the 1, oo}
presence ofH-thymidine (ICN, Irvine, CA, USA) before

being harvested onto a glass fibre filter and counted with a
Packard (Meriden, CT, USA) Matrix 9600 direct beta

counter. Results are expressed as the change in counts per 9000
minute Acpm) and/or as a stimulation index (Sl), calculated

by dividing the mean of triplicate wells with antigen by *
the mean of triplicate wells cultured without antigen. A
stimulation index=5 was defined a positive proliferative 6000 -
response. Allergen concentrations used were those found to
be optimal for PBMC proliferation at day 7 in pilot dose
response studies.

(a) *k

3000 -

Cytokine assays

minute
o

Freshly isolated PBMC were cultured with allergen extracts’
(Dpt or T. tons.) in a 24 well plate (& 10°cells/well). On
day six 30 U/mL of recombinant IL-2 (Hoffman LaRoche,
Nutley, NJ, USA) was added. Cell culture supernatants wer@ ()
harvested at various times from separate wells, and cytos 1, oo
kines were assayed using ELISA assays (IL-4 and IL-5,8
Pharmingen, San Diego, CA, USA) (IFNEndogen,

Cambridge, MA, USA). Results are expressed in ng/mL,

as compared with a standard curve generated from recom- 9000}
binant cytokines. The lower level of detection for the

cytokine assays ranged from 0.10 to 0.30ng/mL for the

IFNy assay, 0.10 to 0.30 ng/mL for the IL-4 assay, and 0.10

to 0.75ng/mL for the IL-5 assay. Allergen concentrations 6000
used for cytokine production analysis were those found to be

optimal for PBMC proliferation which may not be optimal

for cytokine production.

nts per

*

3000 [~

Statistical analysis
Statistical significance was assessed using a two-tailed 0 \ ;4

distribution paired Student'stest.

Negative Immediate Delayed
n=11 n=8 n=9
Results Fig. 1. Mean level of proliferation tolrichophytonextracts and

) ) ) standard deviations at day 7 among the three Trichophyton skin
Cultures in SFM were directly compared with parallel test groups in AB medi& and SFMl. (a) 0-60% T. tons. extract,
cultures in AB media. The proliferative response to the(b) 60—90% T. tons. extract. < 0.05, **P < 0.001 as compared
two Trichophyton extracts, 0—60% T. tons. and 60—90% T with SFM).

© 1997 Blackwell Science LtdZlinical and Experimental Allergy27, 1184—1192
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Table 1.Mean levels and standard deviationsSTochophytorspecific proliferation in AB media and SFM. Results expressed in counts per
minute above backgrouna@¢pm) and stimulation indices

0-60% T. tons. extract 60-90% T. tons. extract
AB media SFM AB media SFM
Skin test Harvest day n Acpm Sl Acpm Sl Acpm Sl Acpm Sl
Negative 5 9 217295 24+*19 277509 23*+16 125129 18+0.7 -5*+329 14*+0.6

7 11 635x 1295 3.7= 2.7 510* 833 6.8* 13 570+ 867 4.5*46 179* 341 1.9x0.7
IH 5 8 1731+ 2527 19+ 30 978+539 4.7+41 1722+ 1710 18+ 20 507*380 2.7x1.4
7 8 4300+ 2700 20+ 13 926+ 720 9.2+ 11 3864+ 5160 17+ 16 862* 594 55*57
DH 5 8 3100+ 2299 16*= 10 838x 729 3.8+ 23 3344x 2862 17*+12 469+ 319 2.7x15
7 9 8269+ 3888 54+ 72 642+ 891 6.0+ 8.2 8625+ 5228 62+ 83 452+ 759 5.4+ 6.9

proliferative responses were higher at day 7 than at day produced IFN, and a similar cytokine pattern was observed
and at both time points the DH group had the highest levein AB media with subject ET. In contrast, cultures from
of proliferation. three subjects (AM, PH, and KM) exhibited a clear differ-

The proliferative responses to PHA and tetanus toxoicence in the amount of IFNand IL-5 produced in the two
in AB media and SFM were compared at days 5 and 7types of media, with higher levels of both cytokines being
There was a significant decrease in the level of proliferadetected in the wells with AB media. Cells from skin-test
tion to tetanus toxoid at both day 5 and 7, and to PHA atpositive individuals (IH and DH) were also cultured in SFM
day 5 using SFM (Fig. 2). The proliferative response to theand AB media (Table 4). All subjects except SS produced
mitogen PHA was maximal at day 5 in both AB media andhigh levels of cytokinesx1 ng/mL of IL-4, IL-5, or IFNy)
SFM, while the antigen specific tetanus toxoid response waafter stimulation with either the 60—-90% T. tons. extract or
highest at day 7. Dpt extract. Little to no cytokines were detected in the

A time course study was done with tetanus toxoid and thesupernatants of parallel cultures established in SFM. Overall
60—-90% T. tons. extract in a subject who had a DH skin-testhe results demonstrate poor production of 45IN_-4, and
response to Trichophyton. The time course to both antigenk_-5 in cultures with serum free medium.
peaked at day 7 and the cultures in SFM showed very little
response at any time from day 5 to day 12 (Fig. 3).

The proliferative response among dust mite skin-tes
negative and positive (IH) individuals was measured tolt is uncertain what factors affect the development of; TH
dust mite extract and the purified recombinant dust miteand TH, cells, but the following have been suggested:
allergen Der p 2. Atday 5 and day 7, there was a statisticallglifferent antigen presenting cells, cytokines present during
significant P < 0.05) increase in the mean level Atpm  the initial presentation of antigen, the nature of the antigen,
among skin-test negative subjects in SFM as compared witthe dose of the antigen, and the route of exposure
AB media with Dpt extract. Also the mean level of both the [6,7,9,10,26—-31]. In light of recent data, it is also unclear
Acpm and stimulation index were increased with rDer p 2whether nonallergic individuals can produce specific T-cell
(Table 2). There were also increases in bothdlsem and  proliferative responses [21]. Our study has focused on the
stimulation indices among the dust mite IH subjects in thedermatophyte fungusrichophyton tonsuranbecause it is
SFM. Comparing individual subjects at day 5, 9/12 skin-testdifferent from most other allergens in that it can induce both
negative individuals had an increase to Dpt extract as didH and DH skin-test responses. The goal of the present study
11/12 to rDer p 2 (Fig. 4A). The proliferative response waswas to determine whether SFM could increase the pro-
increased in SFM to both Dpt extract and rlpe2 among all  liferative response tdrichophytonantigens among skin-

10 IH subjects (Fig. 4B). Lymphocytes cultured in SFM test negative subjects and whether SFM would have
induced similar levels of proliferation in both atopics and different effects on the IH and DH proliferative response.
non-atopics on days 5 and 7 (data not shown). The results showed a significant decrease in proliferation

Supernatants were collected from cultures of PBMCto Trichophytonproteins among IH and DH subjects in
obtained from skin-test negative subjects (Table 3). CellSFM. Among the skin-test negative subjects, this decrease
from subjects KA and ET cultured with Dpt extract in SFM was much lower however SFM did not unmask proliferative

Piscussion

© 1997 Blackwell Science LtdClinical and Experimental Allergy27, 1184—-1192
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Fig. 3. PBMC proliferative response time course of a subject with
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Our PBMC proliferation results to dust mite antigens in
SFM are similar to those reported by Uphatal. [21]. In
that manuscript they reported that SFM caused an increase
90} in proliferation to dust mite and rye grass allergens among
non-atopic subjects. While they did not report on the
T proliferative response to PHA ofrichophytonin SFM,
their manuscript did report that the tetanus toxoid pro-
sol liferative response was unaffected. However, the authors
stated that only 56% of the 34 adults they tested had a
stimulation index=3 in response to tetanus toxoid in SFM
atday 7. This is a low threshold for a positive response, and
it would be interesting to know what percentage of subjects
30+ would have had the same level of proliferation in AB media.
Our results for tetanus toxoid in SFM were similar, 20/38
subjects (52.6%) had a & 3, however in AB media, 37/38
i (97.4%) of the subjects had a S 3.
Cultures of cells from skin-test negative subjects in SFM
PHA Tetanus with either T. tons. extract or Dpt extract produced low
n=38 n=38 levels of cytokines as compared with parallel cultures in AB
Fig. 2. Mean level of PBMC proliferation and standard devia- media. Skin-test positive subjects (IH and DH) also did not
tions to PHA and tetanus toxoid in AB mediziand SFMM. (a)  produce cytokines in SFM despite the fact that in AB media
Day 5 harvest, (b) Day 7 harvest *< 0.001, **P < 0.0001 as  high levels of IL-4, IL-5 and IFN have been demonstrated.
compared with SFM). The lack of cytokine production in responsemtotonsurans
in SFM is not surprising since proliferation to this antigen is
strongly inhibited in this medium. However, no cytokines
responses. Tha&richophytonextracts induced a very low were produced by cells from dust mite allergic IH subjects
mean proliferative response (cpm1100) among this sub- cultured with Dpt extract in SFM. By contrast, cells from
ject group in AB media, which is in keeping with previous two out of four skin-test negative subjects produced4FN
data [16]. Among the other subject groups the level ofin response to Dpt extract in SFM. Therefore, the increase
proliferation was higher using AB media4000 cpm) and in proliferation observed with SFM is not necessarily
in these groups the decrease in SFM was clear. correlated with IFN production.

© 1997 Blackwell Science LtdZlinical and Experimental Allergy27, 1184—1192
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Table 2. Mean levels and standard deviations of dust mite specific proliferation in AB media and SFM. Results expressed in counts per
minute above backgroun@¢pm) and stimulation indices

Dpt extract rDerp 2

AB media SFM AB media SFM

Harvest
Skin test day n Acpm Sl Acpm Sl Acpm Sl Acpm Sl

Negative 5 12 665141 19*+1.2 527*+429 32*x18 737=1006 3.8= 2.1 1900+ 3243 6.3*6.1
7 14 104+ 653 2.0£1.1 658*+517 5.9+ 84 1281+ 1435 5.2+ 54 1521+ 1809 10.4* 114

IH 5 10 359*518 3.6*=3.7 890+ 948 43*x4.0 475517 4.1x35 1225* 758 5.6* 35
7 13 944+ 1209 6.2+ 8.0 662* 446 7.5*+6.9 2313+ 1711 11+ 9.8 2009+ 1711 14+ 15

It is interesting to note that Uphaet al. [21] reported had a positive proliferative response (SI3) to bovine
that the use of SFM did not result in increased proliferationserum albumin, while only 18% had a positive response to
in response to all the allergens they investigated. Theyvalbumin. Itis unclear whether these low values are due to
report that positive responses to either whole rye or Lol pSFM causing a decrease in the proliferative response, as
1 were seen in only 50% of rye allergic subjects as well asve have demonstrated witFrichophytonand tetanus, or
50% of those without rye allergy. In addition, among 34 whether these allergens induce a poor proliferative response
adults studied (two with IgE to either milk or egg), only 3% in any type of media.

3000 (5 3000 ()
] ]
2 2000F 2 2000F
g g
) o}
o o
%) 2
S 1000+ % S 1000+ é /—é i
@] [e]
(@] O
0 0
AB media SFM AB media SFM
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@ 9000 °
E ‘g 2000
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Fig. 4. Effect of SFM on PBMC proliferative response to dust mite antigens as compared with AB media at day 5. (a) Skin-test negative
subjects to Dpt extract and (b) skin-test negative subjects to rDer p 2; (c) immediate hypersensitivity subjects to Dpt extract and (d)
immediate hypersensitivity subjects to rDer p 2.
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Table 3. Cytokine production (ng/mL) by PBMC from skin-test negative individuals in AB and SFM media at various days post
stimulation with antigen

Day 7 Day 10 Day 13
Subject Antigen Media IFM IL-4 IL-5 IFNy IL-4 IL-5 IFNy IL-4 IL-5
KA Dpt SFM 15 <0.2 <0.1 >5.0 <0.2 <0.1 2.7 0.47 <0.1
ET Dpt AB <0.1 <0.1 <0.1 3.7 0.52 <0.1 4.1 <0.1 <0.1
SFM <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 5.0 0.11 <0.1
AM Dpt AB 0.40 <0.1 0.54 >5.0 <0.1 2.0 >5.0 <0.1 1.3
SFM <0.1 <0.1 <0.1 0.32 <0.1 <0.1 0.28 <0.1 <0.1
PH Dpt AB — — — <0.1 <0.1 0.32 4.2 0.10 2.2
SFM — — — <0.1 <0.1 <0.15 <0.1 <0.1 <0.15
T. tons. AB — — — 0.25 0.64 8.4 <0.1 <0.1 7.2
SFM — — — <0.1 <0.1 <0.15 <0.1 <0.1 <0.15
KM T. tons. AB <0.1 <0.1 <0.75 0.43 <0.1 2.0 <0.1 <0.1 1.3
SFM <0.1 <0.1 <0.75 <0.1 <0.1 <0.75 <0.1 <0.1 <0.75

It is not clear why SFM selectively enhances the pro-which are believed to be absorbed through the gut, and
liferative response to dust mite allergens. It is interesting tdhe present study showed low proliferative responses with
note that both our study and the previous work using SFMTrichophyton tonsuransan organism that grows on the
found a high percentage of subjects with a positive pro-outer surface of the body and is believed to be absorbed
liferative response with inhaled allergens and a lowerthrough the skin [12,15,32,33]. Tetanus is another antigen
response with allergens that are not inhaled [21]. Theythat is not inhaled; being introduced to the immune system
reported poor proliferative response to food allergenshy injection. It is therefore possible that the difference

Table 4.Cytokine production (ng/mL) by PBMC from skin-test positive (IH or DH) individuals in AB and SFM media at various days post
stimulation with antigen

Day 7 Day 10 Day 13
Subject Skin test  Antigen Media IFN IL-4 IL-5 IFN~y IL-4 IL-5 IFN~y IL-4 IL-5
AA IH Dpt AB — — — 1.1 0.36 3.2 0.82 <0.1 4.5
SFM — — — <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
DH T. tons. AB — — — 0.15 <0.1 2.2 <0.1 <0.1 2.2
SFM — — — <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
SS IH Dpt AB <0.1 <0.2 <0.1 <0.1 <0.2 <0.1 0.16 <0.2 <0.1
SFM <0.1 <0.2 <0.1 <0.1 <0.2 <0.1 <0.1 <0.2 <0.1
DH T. tons. AB >10 <0.2 <0.1 >10 <0.2 <0.1 6.0 <0.2 <0.1
SFM <0.1 <0.2 <0.1 <0.1 <0.2 <0.1 <0.1 <0.2 <0.1
KM IH Dpt AB <0.1 <0.1 0.75 20 <0.1 1.7 <0.1 <0.1 1.4
SFM <0.1 <0.1 <0.75 <01 <0.1 <0.75 <0.1 <0.1 <0.75
MH IH Dpt AB <0.1 <0.3 <0.1 0.98 3.2 0.22 0.21 <0.3 0.16
SFM <0.3 <0.1 0.29 <0.3 <0.1 0.82 <0.3 <0.1 0.60
JN IH T. tons. AB 0.17 1.95 0.10 — — — 0.15 1.8 0.17
SFM <0.1 <0.2 <0.1 — — — <0.1 <0.2 <0.1
KA DH T. tons. AB 4.9 <0.2 <0.1 >5.0 0.4 0.21 50 <0.2 0.20
SFM <0.1 <0.2 <0.1 <0.1 <0.2 <0.1 <0.1 <0.2 <0.1
AM DH T. tons. AB 0.82 <0.1 0.99 42 <0.1 >10 15 <0.1 >10
SFM <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

© 1997 Blackwell Science LtdZlinical and Experimental Allergy27, 1184—1192
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betweenin vitro responses that are enhanced in SFM and 3 Romagnani S. Human Thl and Th2 Subsets: regulation of

those that are not reflects the primary route of exposure. differentiation and role in protection and immunopathology.
A possible explanation is that this serum free media is Nt Arch Allergy Immunol 1992; 98:279-85.

enhancing the growth of a specific type of cell, which is in 4 Seder RA. Acquisition of Iymphokine-producing phenotype by

turn affecting proliferation in an allergen specific manner. 5 ?\:Ag:l;;fi”; \\JNAelLergy C:L?;E;"“;?' {Jgr?ni;ts?f:lDngs;wz?/zit.ro

Indeed, SFM was formulated for the culture of monocyte/ synthesis of ’”__4 by hfjman co4T ée”S requires }epeated

macrophages and has also been successfully used to culture

: g > antigenic stimulation. Cell Immunol 1993; 152:18—-34.
NK cells [25,34,35]. Itis also possible that SFM is enhanc- ¢ kamogawa Y, Minasi LE, Carding SR, Bottomly K, Flavell

ing the growth of a specific cell type which is in turn  RA. The relationship of IL-4 and IFN- producing T cells
secreting a proliferation enhancing or inhibitory cytokine.  studied by lineage ablation of IL-4 producing cells. Cell 1993;
An inhibitory effect upon PBMC in PHA has been demon-  75:985-95.

strated with high levels of IL-10 or transforming growth 7 Romagnani S. Regulation of the development of type 2
factor8 [36—38]. It is uncertain whether the different  T-helper cells in allergy. Curr Opin Immunol 1994; 6:838-46.
the same mechanism. Preliminary experiments using cell Today 1995, 16:374-9.

depletion suggest that the effects of SFMTrichophyton 9 Seder RA, Paul WE, Davis MM, de St. Groth BF. The presence

and tetanus toxoid proliferation are not dependent upon NK of 'me”?umn 4 d_unng in vitro priming determines  the
lymphokine-producing potential of CB4T cells from T cell
cells, monocytes, or B cells.

receptor transgenic mice. J Exp Med 1992; 176:1091-8.
We conclude that SFM does not affect IH and DH T-cell 10 Kapsenberg ML, Hilkens CMU, Jansen HM et al. Production

responses differently and does not unmask T-cell responses and modulation of T-cell cytokines in atopic allergy. Int Arch

in skin-test negative individuals to all allergens. Both IHand  Allergy Immunol 1996; 110:107—13.

DH PBMC responses tdrichophytonwere decreased at 11 Powrie F, Coffman RL. IL-4 and IL-10 inhibit DTH an IFN-

days 5 and 7 in SFM but not in AB media. However,  production. Eur J Immunol 1993; 23:2223-9.

SFM does appear to have distinct effects on differentl2 Woodfolk JA, Slunt JB, Deuell B, Hayden ML, Platts-Mills

antigens. While the tetanus toxoid specific response was TAE. Definition of a Trichophyton protein associated with

also decreased in SFM, there is a general increase in delayed hypersensitivity in humans: evidence for immediate

proliferation to dust mite antigens in both allergic and (IgE and 1gG4) and delayed hypersensitivity to a single protein.
. . . . . . J Immunol 1996; 156:1695-701.

non-allergic subjects. The loss in proliferation Toicho-

h DH subi . ied b d .13 Platts-Mills TAE, Fiocco GP, Hayden ML, Guerrant JL,
phytonamong subjects Is accompanied by a decrease in - p|,y SM, Wilkens SR. Serum IgE antibodies to Trichophy-
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mechanism for the effect has not been resolved. development of a radioallergosorbent test. J Allergy Clin
Immunol 1987; 79:40-5.
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