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Exercise-induced anaphylaxis (EIA) is a physical allergy, sometimes severe, triggered by exertion follow-
ing specific food intake. It was defined for the first time in 1980. EIA is associated with different kinds
of exercise. The clinical manifestations progress from itching, erythema and urticaria to some combina-
tion of cutaneous angioedema and vascular collapse. Mast cell participation in the pathogenesis of this
syndrome has been proved by the findings of an elevated serum histamine level during exhaustive
exercise. As predisposing factors of EIA, a specific or even nonspecific sensitivity to food has been
reported. Food-dependent exercise-induced anaphylaxis (FDEIA) is a distinct form of food allergy in-
duced by physical exercise. It is typified by the onset of anaphylaxis during exercise which was preceded
by the ingestion of the causal food allergens. The diagnosis of FDEIA is heavily dependent on clinical
history. Allergy tests may need to be performed using a broad panel of food and food additives. As
with food allergies, FDEIA diagnosis is based on interview, biological test and skin test. Prophylaxis
aims to prevent a recurrence; the patient should be given an emergency kit to deal with any recurrent
episodes. After the food allergen has been identified, it should be avoided for at least 4 to 5 hours
before any exercise. Two cases of EIA are presented (EIA to circumstances; FDEIA) in this paper, The
diagnosis, pathophysiology and therapy of FDEIA are also reviewed.

Key words : Exercise-induced anaphylaxis (EIA), food-dependent exercise-induced anaphylaxis (FDEIA),

allergy
M B

ARE AAe] Holgt =7
22 bEA7)EH, 9PE 9
2 AAR 9% =4 Bk T
8 3A%a AFEANS, B Y=
sHlsha F3A171E =
Solehn shvi9], Yo 7<)

Hd
0S8
_VLI
m
ofr
ol
g
ol
2
=
X

12 rr
N

A

X

o

oo o
o o

o

ol

o
SN Q9

o
N
rgd o_?_", ]

-1 o
fr [k
ol

(o,

iin)

ot

12 ¢o iy mfd

an
1z
i)
ot
20

[t
ox
oX,
of
oL
=
©

(it

Ho

olt rlr
N o
o &

>
N
Jﬂhuﬁm
fol offt

o JH
= o

oty
>
Y
ro,
i—“:
1o
>
re
2o
ro,
.
i)
o
ofN
N
.
N
L=

=

ek
2,
[

ofN

N

3 A oY odo oot N T

tlo o
o
okt
>
Ny
rr

tlo it

el
L W
g N
&3
olf Y

=

M
m
o L
[~
e
r
o,
>
Y
s
N
rlo
o
1>
=
4
=

N
NS
2
to
A
)
N
o
>y
tol,
N
lo
ik
oXx
oty
N
Y
2
I
=2

w30

24
At
ol
oS
Y
ol
ol
L
tlo
of it
Ao
ok

:‘IM:"
)
A,
N
&2
i
olo 4N

)

e
oy fo ro mr ofr

f
S

o
B

g0
rir
o,
W
i
o,
i)
oE
=2
Sl
(B
18
N
ad
=2
=
re,
=3
o o

o]
o
Wi
N
N
i

3
—d
i
e
ole
o
[t:7
e
ot rr

~

1>
Hd
e
tob,
Lo
"o
N,
g
o,
Y
N,

*Corresponding author
Tel : +82-51-890-1546, 2156, Fax : +82-51-890-2157
E-mail : ysk2003@deu.ac.kr

2 B0

laxis; FDEIA)E fridsle= Ao2 434 Atk $555d u
o

o vehte 24
I oheHl). 459

FA2 $FE W5 F7HE A QATULT], FAT
FoF 340 1 449 2Ed 22 D PE Edeld
SECE

I E SFHAFEL 2388 Guklel Hls)A
A

97159 FaE 7HH2H36]. o7 B F3
A%ol FAAY 52 WAkl A AFAAE F53}
%7189 (innate immunity)®} I ©]F¢ H3AWY
adaptive immunity)& 53A1717[46,53], 53] AW

A E w7 S 9E-3-(cell-mediated immune response) [16]
A v 7] H A HE-g-(antibody-mediated immune response)
Ao

2 HuEa oH1627]. &, 7FH A &

RS



A3 38k %] 2010, Vol. 20. No. 1

148

A7t olv] HuE =, o5 ’

7] At

stel A8 AE

A H
killer cell; NK cell)e] &ol tigh d< wk-g-[15]0]t}

1o

open window

’$71% 74 (upper respirat -ory track infection; URTI)o] 4

v A
=

A%

(natural
B3 28]7} Aot

E
=

L

.

% =95
A e 37, w4, % ke

& A A4

ok

gl

A

517 M) AAH &

To
o
BN

o] mA| 3

1

R
of

& 24 A2 (exercise induced asthma; EIA) &2

7] A 3H(exercise induced allergic disease)

=

&4

[e)
T

~

%
PN
T

‘._,mwO

=
=

9] 45 (exercise-induce bronchoconstriction; EIB)

12

pul

3l 7

ol w2t

E

=

R 2 A9 AAA

ol

& FFE F= B4 F, AR 27, UAETI7ES, 2l

3t}

[

o}

ol E2& Fv 7IZAEE AA

L

L

st

o]

A A=
sk,

[

Rolth21].

)

7]

.Oﬂ

o

N o

-

A<

o
B

<

713, &A1 7184

s
719 [31], ©1Ae] H el A1) HIHEA X (mast cell)

AH A0 o
T’\L“\J:/\EE E]

=43

o]

e 2

FA 3 (mast cell)oll A £

gl

=
=

<

ojn
1o°

=
ST

2 @) oj A EIAS} EIB W &0] &

g,

5% Thi cytokine BH3-0.2 =317 54

-

L

o] 5] FZ Th2 cytokine®] 43} &

&AM Aol M 2ot

3719 2

<)

ojo] 2~

\_AO
)
Nlo
up

ol

Q7R o]

L

fos AzkE,

AZ EIB X 849 =0 we}

3}

)

o]

=2

A7t Ba
Al

Hee A7



N
-

Mo of
offt o
e o
o,
O
ofy
ko
> X
2 R O e @ O op o T @ Ho ofy

&

)

=l

N

ry

Ho

ol
N« <

o,

2,

=

it

o

=

[

oo

'z o

X
T
_E—E
X
Hiw
o o fidu o 2 1 fo 4l off ox

b
e
i,
fo ox

A4¢ 71 JolEel NRA 39E 3

[20]7} it

Al ofg|27]
H27] e o 7HA FFeE Yehde v, 4 E
HA8 54 F4E0] Al Eoj7hd it
L= e FHEr], SAFHEE Hal 2ol 8
2L 54%EE e 9 Hehde F4= 92
Fub2 2HA] 2 (Food-dependent exercise -induced
anaphylaxis; FDEIA) 5°] lth. &3 4l 27]= A5 S8l
itk gl= Aol okt QIztoletd 7 LE 2715 714
I 3L, ok @A) 2330 5HA] @of BAH A g the A
AE7hee] o7t

(e}

'~
e}
il
N
S
N
N

3
o)
£
o

olgdt FAE fid e 2vle 2EH2 A, +5Y
28 SOl wetM FFS Tent 23 FE S48 Ao
E AU o, @49 [gA7t @ 23tE Do) djoz 5
A2e AL HolFe 9T& FHAT 483 T
2EY 2 5O7 [gA7t #HAHY o] 7)5E AR F4T

& 7HA ol de] oty AgE THA I QALY okES S 71
gol o= Aoz gefA An47].

e 2718 dodle HFoRe IS
D7HE, BF, 74, @4, 150l 2 50 3

o2 2 JHes, S
[e]

ol
rr 4
po
o
mt‘l
s
iy
dlo
1>
il
17
Ao et
-t
A
ful
=
rir
o
i
i)
K
>
D o
1)

Journal of Lite Science 2010, Vol. 20. No. 1 149

A7 EFHe] FEA tig Eie 19799 Maulitz 5

" Z2E YL 564 F AR
71el ofsf ke opbB A 29 AL E Bl st SAE
3 F, T Al 9 op g 29 ThsAE AAL 8HA
tH33].

%0 rx do
N>
L fo
Ho
offt
)
N
o
Ir
oX
t
N
E
o
R
T
b
T
o,
o
tjo

32
—_
(%)
=
ot

O

-
Jm rE ofN

oo i

1> oX
dlo o

o,

Juorr &
s
°
o

M e o
ey
2,

>

=
. &S
ok
ol
g
[ o
N
(o3 O),
<o
e
T
[y &
i3
et x
2L
ol oft
N
= q
o =
2=
oo
ORI
of

&4
OVAlbumin 7+2}AT), o]ejgt H%le] 4 FA
Z71t9 o Type 1T TAIEZ9] w444
Z 83l o] o]f= Th2 cytokineo] &/
H AAE IgEE F23 99lo] 2 £ ik
she SAMAE S5 dHEY) 2%
83| t}28,31-33].
galM e B2 A7 doy opF &
3] B 22 ALl A HIEEA
H[39], °15 3] P A 3] A~E}
HIRHA Z oA fre]d oy g3 &
d MAEdE of Ao} o] FZHTH234].
s|2Efdlo] WEEE 7|1 IA] A= WaAA &k
SHA7F duk o jdeta 2~
A vt A 2 2-gshe
Aol otd7t 338171 % Feh39]. &, @A Tryptase} leuko-
triens & 3| 2EFH o] 9] o] ThE HIHHAE EH|Eo] F7} o]

&
b4
>

A

' o
°
<

o o

(o]
fo 12

{0

z HI
O

Ho
offt

o o > X
© o
.

z_ﬂl‘&ﬂi

o FR Mo ofN 2 A4S Fob

g
3]
>

o
o

(o3
o

1‘
o ox

(2
oft

i

o e

O= N

Al

d

=

o

A

5

oy M2

of )y X
e
ﬂl —

i
jins
o

= off Ml
bt
S
olN
S
i)
— 2

o]

39 30
2 o

ofN
o

o] 0|59 4§ 71 Ho] 9F vF Ao AR ¢
FE G909 42 57 A2 We ol)e} 348 So) 24
Bl o3 WA 3o F2 97} vrokal Fejol 4
248 B AF 4L FoRA A3 F2E FA

A ot 2E §3Ad AoR R

5 4 Foev ohggA 2 Qv M F2
& Ze WHol tg 3ol FEHY YeE $F 5
of 3ol 7 ol el gL AT 0|59 A o
slof @t Ashed, 5FER, WY, ol Aee 44 5o
A AeE qds a5

obET oRE AAGHE AT Au] 4ol B} A4



150 A3 38k %] 2010, Vol. 20. No. 1

FE7]% FAS 75k Zlo] T3 o] i 7H Fa3
AL WYt v e Aol A, Hej g o= passive
warming testS Al 5 e} o]AL FAE Y B
33 g U] L5 =9 Al2S AeAA 2B

< = d FE7IIME 8|28
mo] sxrt AsHA T EIAd S 284 ¢t} o] 9w

etz 95w JAE ek ole ATt w2 BAl
A7} v ol AN FELIIE Fsty] AsAnt
FE AH-ET24]

EIA7} 4 5™ 838 Aal &5 2 A4S Al
o] treadmill testt} bicycle ergometer, 27 |} 2 &
718 o ot7]= gk a8y EIAY AEEE 1A o
golgtal sA o]& A9 & e flh22]

AEE RSN 25 553 WAE F4sH 2o
A, o]& AsiA e AE7HE T A aFo] wfg F
8

I 94 BAA o] Ae] AYEE FAN T, AF

dlo

oft

=
4~eA7tlE 7H A R5S A A4, 5 Aol of~md
oli} NSAIDsS] 585 4H2 A[13], €74 A Fo L5 9T
AM9], 7HFelu $x 59 0] UV ZulE £55
A8 Fuoe oAUz S H5tFAL & A1), 123 F
gol A&HEW a7 |HS FS A 5 uFof
[2239]. B3 2~EfRIA o 22 E-[1], $3hot ofge] Ao
AHEE = H[2247), oFA 1 fF&430 9ol AVIHT U,
53] 225U Y 94A FE =Y FAE A3 WY
E&aloF st AR 82 A ot

TE Al BRWEE ol AHEe oA g wet G 27
g0 UEhdTh FDEIAE B4 ¥IErt &4 ¥ A4S ¥
g JHAno T o] shEdty WAL 2RE 40
T 7 HE &5& Axste ARAY £5& FYste
T BEA] o8 g A4S ZHlstil FDEIAS t) A3
ogict.

Z FDEIAY] #3F A A7 9209 edA T
o7} FDEIAS ¥o7th= AT[37,44]9 53], Ho] Zes
allergen® 2 #}-8-3tth= AF[26], 18|31 +5 % of~Td
FoAe HZNA Y allergen §55 %31 A7 FDEIAS $7F

Athe A7 (38]9h Ao 473t uistaA M o] T aEo
#sh= FDEIAY Z7H8 74 2tk 67t dth

4 B
TFAAQ] 5 52 JA Y WIYS T/ A=
A A A7t 1P E SFAEY Y AU A&
HE $58 23y AgY S AN, SEREA F4,
A% A 2 R gEEr] 43S e Al
2 ¥4 g
53], 24% & &5 FiA opg a2 A3 A7

7F Ho] RusuA plgEDR 2 A7 A&EHE 5
Al FollA gz 488 & e A5 437 A8
& F AtE AME AT dljok gtk o, 2Ed 2 EA
A717ke) 25L& U B AEYAS {HEA HEL o] A
FellMe ZolA gAY v ez Qs Z9 7]5e] i
HEg AT de] 4o g uig o7k FHE 9E
&5 A ol B A(FDEIA)S fiélr|o £& 270
g 5 A7) giEolghs Aotk EAE S48 9F 25 R
A PPN 2T HENE] dFola 43 FPHE &
FE 9FWgol7] i v A8 Aol

webA H2l 3% A7 wietER 22 A7 A&d
5L TS v Pa dY27)E s S4EE At
E Aol daslta Ak £33 2577] ¥ detrainingo| 1}
02 $79 $5¢& 53 Edo|dxE Zosta AsH.

7U\}g él

References

1. Abe, T, Y. Tokuda, S. Ohde, S. Ishimatsu, T. Nakamura,
and R. B. Birrer. 2009. The relationship of short-term air
pollution and weather to ED visitor for asthma in japan.
Am J. Emerg. Med 27, 153-159.

2. Aihara, Y., Y. Takahashi, T. Kotoyori, T. Mitsuda, R. Ito,
and M. Aihara. 2001. Frequency of food-dependent, ex-
ercise-induced anaphylaxis in Japanese in junior-high-
school students. /. Allergy Clin. Immonal. 108, 1035.

3. Aihara, Y. 2007. Food-dependent exercise-induced
anaphylaxis. Arerugr. 56, 451-456.

4. Azad, F. ], A. E. Atri, M. B. Rahimi, A. Khaledan, and M.
Talaei-Khoei. 2005. Effect of aerobic exercise training on
pulmonary function and tolerance of activity in asthmatic
patients. Iran. J. Allergy Asthma Immunol 4, 133-138.

5. Bener, A, M. Ehlayel, and A. Sabbah. 2007. The pattern and
genetics of pediatric extrinsic asthma risk factors in polluted
environment. Eur. Ann. Allergy Clin. Immunol. 39, 58-63.

6. Bito, T, E. Kanda, M. Tanaka, A. Fukunaga, T. Horokawa,
and C. Nishigori. 2008. Cows milk-dependent ex-
ercise-induced anaphylaxis under the condition of a pre-
menstrual or ovulatory phase following skin sensitization.
Allergal. Int. 57, 437-439.

7. Boulet, L. P. and H. Turcotte. 1991. Influence of water con-
tent of inspired air during and after exercise on induced
bronchoconstriction. Eur. Respir. J. 4, 979-948.

8. Brines, R, L. Hoffman-Goetz, and B. K. Pederson. 1996. Can
you exercise to make your immune system fitter?
Immunology Today 17, 252-254.

9. Carlsen, K. H., G. Engh, M. Mork, and E. Schroder. 1998.



10.

11.

12.

13.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

cold air inhalation and exercise - induced bronchocon-
striction in relationship to metacholine bronchial re-
sponsiveness: different pattern in asthmatic children and
children with other chronic lung diseases. Respir. Med 92,
308-315.

Church, T. S, C. P. Earnest, J. S. Skinner, and S. N. Blair.
2007. Effect of different doses of physical activity on car-
diorespiratory fittness among sedentary, overweight or
obese postmenopausal women with elevated blood pres-
sure: a randomized controlled trial. JAMA 297, 2081-2091.
Dickinson, J. W., G. P. Whyte, A. K. McConnell, and M.
G. Harries. 2006. Screening elite winter athletes for exercise
induced asthma: a comparison of three challenge method.
Br. Sports Med 40, 179-182.

Friedrich, M. J. 2008. Exercise may boost aging immune
system. JAMA. 299, 160-161.

Fujii, H., N. Kambe, A. Fujisawa, K. Kohno, E. Morita, and
Y. Miyachi. 2008. Food-dependent exercise-induced ana-
phylaxis induced by low dose asprin therapy. Allergy Int.
57, 97-98.

Gani, F., L. Selvaggi, and D. Roagna. 2008. Exercise-induced
anaphylaxis. Recenti. Prog. Med 99, 395-400.

Gleeson, M. and N. C. Bishop. 2005. The T-cell and NK-cell
immune response to exercise. Ann. Transplant 10, 43-48.
Gleeson, M. 2007. Immune system adaptation in elite
athletes. Curr: Opin. Clin. Nutr. Metah Care 9, 659-665.
Gleeson, M. 2007. Immune function in sport and exercise.
J. Appl. Physiol. 103, 693-699

Grammer, L. C. and P. A. Greenberger. 2002. Allergy
Diseases 6, 427

Han, Y. Y, Y. L. Lee, and Y. L. Guo. 2009. Indoor environ-
mental risk factors and seasonal variation of childhood
asthma. Pediatr. Allergy Immundl. Epub ahead of print.
Hernandez-Cadena, L., F. Holguin, A. Barraza-villarreal, B.
E. Del Rio-Navarro, J. J. Sienra-Monge, and J. Romieu. 2009.
Increase levels of outdoor air pollutants are associated with
reduced bronchodilation in children with asthma. Chest
Epub ahead of print.

Ho, W. C,, W. R. Hartley, L. Myers, M. H. Lin, Y. S. Lin,
C. H. Lien, and R. S. Lin. 2007. Air pollution, weather, and
associated risk factors related to asthma prevalence and at-
tack rate. Environ. Res. 104, 402-409.

Hosey, R. G, P. ]. Carek, and A. Goo. 2001. Exercise-in-
duced anaphylaxis and urticaria. Am Fam Physician 15,
1367.

Ii, M., K. Sayama, M. Tohyama, and K. Hashimoto. 2002.
A case of cold-dependent exercise-induced anaphylaxis. Br.
J. Dermatol. 147, 368-370.

Kaplan, A. P. 1984. Exercise-induced hives. J. Allergy Clin.
Immonal. 73, 704.

Kidd, J. M., S. H. Cohen, A. J. Sosman, and J. N. Fink. 1983.
Food-dependent exercise-induced anaphylaxis. /. Allergy
Clin. Immunol. 71, 407.

Kjaer, B. N. and L. C. Laursen. 2008. Food-dependent ex-
ercise-induced anaphylaxis. Ugeskr. Laeger. 170, 4058.
Koch, A. ], A. D. Wherry, M. C. Peterson, J. C Johnson,

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

Journal of Lite Science 2010, Vol. 20. No. 1 151

M. K. Stuart, and W. L. Sexton. 2007. Salivary im-
munoglobulin A response to a collegiate rugby game. /.
Strength Cond Res. 21, 86-90.

Kwak, Y. S. 2006. Effect of trainning on spleen and peri-
toneal exudate reactive oxygen species and lymphocyte pro-
liferation by splenocytes at rest an acute bout of exercise.
J. Spart Sci. 24, 973-978.

Kwak, Y. S. and L. S. Hwang. Tai chi Exercise on MDA,
SOD and physical fitness in breast cancer patients. 2009.
Journal of Life Science 19, 543-548.

Kwak, Y. S, C. W. Kim. and Y. H. Baek. 2007.
Immunological aspects of contemporary exercise. Journal of
Life Science 17, 1166-1171.

Kyle, J. M, R. B. Walker, S. L. Hanshaw, J. R. Leaman, and
J. K. Frobase. 1992. Exercise - induced bronchospasm in
young athlete: guideline for routine screening and initial
management. Med Sci. Sports Exerc. 24, 856-859.
Larzelere, M. M. and G. N. Jones. 2008. Stress and health.
Prim Care 35, 839-856.

Maulitz, R. M., D. S. Pratt, and A. L. Schocket. 1979.
Exercise-induced anaphylactic reaction to shellfish. / Allergy
(Iin. Immunol 63, 433.

Mcneil, D. and R. H. Strauss. 1988. Exercise-induced ana-
phylaxis related to food intake. Ann. Allergy 61, 440.
Middleton, E., C. E. Reed, E. F. Ellis, N. F. Adkinson, J.
W. Yunginger, and W. W. Buss. 1998. Allergy Principle and
Practice 15, 1111.

Moreira, A., L. Delgado, P. Moreira, and T. Haahtela. 2009.
Dose exercise increase the risk of upper respiratory tract
infections?. Br. Med Bull. Epub ahead of print.
Morimoto, K., T. Tanaka, Y. Sugita, and M. Hide. 2004.
Food-dependent exercise-induced anaphylaxis due to in-
gestion of orange. Acta Derm Venereol 84, 152-153.
Morita, E., K. Kunie, and H. Matsuo. 2007. Food-dependent
exercise-induced anaphylaxis. /. Dermatol. Sci. 47, 109-117.
Morita, E., K. Kunie, and H. Matsuo. 2007. Food-dependent
exercise-induced anaphylaxis. /. Dermatol. Sci. 47, 109-117.
Nichols, A. W. 1992. Exercise-induced anaphylaxis and
uticaria. (lin. Sports Med 11, 303.

Nicklas. 1999. Exercise-induced anaphylaxis. 1998. /. Allergy
(in. Immunol. 101, 523.

Oyefara, B. I. and S. L. Bahna. 2007. Delayed food-depend-
ent, exercise-induced anaphylaxis. Allergy Asthma Proc. 28,
64-66.

Peake, J. and K. Suzuki. 2004. Neutrophil activation anti-
oxident supplement exercise-induced oxidative stress. Exer.
Immunol. Rev. 10, 129-141

Pierson, W. E. 1988. Exercise - induced bronchospasm in
children and adolescents. Pediatr. Clin. North Am 35,
1031-1040.

Porcel, S, A. B. Sanchez, E. Rodrigue, C. Fletes, M.
Alvarado, S. Jimenez, and J. Hernandez. 2006. Food- de-
pendent exercise-induced anaphylaxis to pistachio. /.
Investig. Allergol. Clin. Immunol. 16, 71-73.

Pohjantahti, H., ]. Laitinen, and ]. Parkkari. 2005. ex-
ercise-induced bronchospasm among healthy elite cross



152

48.

49.

50.

51.

A3 38k %] 2010, Vol. 20. No. 1

country skiers and nonathletic students. Scand J. Med Sci,
Sports 15, 324-328.

Rykova, M. P., E. N. Antropova, O. L. Vinogradova, and
I. M. Larina. 2007. The adaptive potential of human im-
munity during strength training. Fizio/ Cheloveka. 33, 101-
108.

Shadick, N. A., M. H. Liang, A. ]. Partridge, C. Bingham,
E. Wright, and A. H. Fossel. 1999. The natural history of
exercise-induced anaphylaxis: Survey result from a 10-year
follow-up study. /. Allergy Clin. Immunol. 104, 123.
Sidiropoulou, M. P., E. G. Fotiadou, V. K. Tsimaras, A. P.
Zaka, and N. A Angelopoulou. 2007. The effect of interval
trainnig in children with exercise-induce asthma competing
in soccer. /. Strength Cond Res. 21, 446-450.

Simpson, G., D. Roomed, and M. D. Humphrey. 2001.

52.

53.

54.

55.

Anaphylaxis reactions with menstruation affecting two
sister. Med /. Aust. 15, 415.

Smith, J. A., L. E. Mansfield, A. Fokakis, and H. S. Melson.
1983. Dermographism caused by IgE-Mediated penicillin
allergy. Ann. Allergy 51, 30.

Stucki, A., S. Burki, Z. Stonga, and P. Cottagnoud. 2006.
Exercise-induced bronchoconstriction (EIB). Article in
German 95, 1265-1266.

Wen, X. J,, L. Balluz, and A. Mokdad. 2009. Do obese adults
have a higher risk of asthma attack when exposed to indoor
mold? A study based on the 2005 Behavioral Risk Factor
Surveillance System. Public Heath Rep 124, 436-441.
Woods, J. A, V. ]. Vieira, and K. T. Keylock. 2006. Exercise,
inflammation, and innate immunity. Neurol Clin. 24,
585-599.

X287, 24 2 25 Le=| 8IS0 ohe
=1 = 2
ol - s’ - ASH - UYL - el

o
rr
4
0%
i
frr
Ho
offt
o,
ofN
o
o
o I
o K
Ho
f

)
2
Ho
offt
&
rr

g7l

O
fri
,
[~
H
[Ne
o
[
N
[>
B
o
e
[

-
fo
o

o

o

e

e

=
Y

o

ftl

b
o

i

M

ox,

o >
& e
[ o%
N 9
it =

Ho
offt
o

>
[
feu
kv
o
=5
juiss 1
ot
K

rJ
o,
> X0
w (o
rir
>
-0l
N
20

rd

A
ol

>
N
H
O
—
P
O:
ol ot

~

L)
o

.
=

=1
[E=A

L
M = &

4 4>

i
2
£
al Fo
o
i3
oX,
v
N
o L

o,
1o
=2,
ol Y

_

£
o,
i
iz}
18
>

- [

o =, o
i

do MY

X

[
i
ol
o,

S~

)
St
N
N
e
of

>
i

of
—

&om oM
Ho
offt
2
-
a

© o R
%
>
EO=)

H _t
Mo o
offt ©

e
fr=)
r
s
it
dlo do
D2
of
Ok
k1 lo o
>
N

|
b e

H
X
Ho
offt
>,
1o
o
ol
_V\_l‘
T

o o O tle doowE RN M > ol &L
i = o Gz L

ol

N

P,L

H

Ho

oft -

o

>

og(jt

P,l"

r
e

o 2

>~
=
=2
=,

N
2
>
P
i
2
ok
_0|L
Kt
N

il
&

o

A Gy 27 28-S ofy|sta
A 24 Yede &
ofglel| A o] Fof 2|

, 2A0]E 3 ojo] 23]

e
1>
=
Ho
ol
o
e

o o>
= o
QL
=%
£ ¢
Y
ol
o2
i >~
o o
2o
= o
o
=2

> &
<
to

Aol o} 71 T2 A
F 5ol itk Age LG BAA &5 +F

5 T3, AFd= Al

9l

vl

f

£
o
12
1o
as
>
N

AR oA R AFaL Az #7

T

=2

oy
T fo

o %
do fu Sk X 4 2 G ol

ox
N

7

go

ol
ot o ui

offt

+ 4

2

N

© fo R lo

ol on

o got

52 #

e O o
g o

X oft

ofr
-

N TN
°

m

o to
s

T
N j};’
T
ole _!I
o o=

o

Ho
i, j}n
o =
Y

% o
Mo Mo ox
offt offl e,
- > > & (o
i eo o
Ly ol Ho
29
(e lm olo I
L
N
N

o £

oty
ri,
net
1=
iy
|
ek
12

oA

i

=l

[e3

no &
O:

=

1y
= =

nj

Ho

m
0

A0

offt

1o

%

22

Moo

e

2

3

e e 4 2
N e o
D ot Aol
o rr 4o
g o

>

=

e
o o
rlo

1
&

ol
[>
oE,_er—{Oi}zLol'ﬂo?L_ﬂd
&
-z
—n
[

£om o

v

=2

Lo
i’ U

~
BN
og 1B
fr o
>

o
41 4o
4
ox
ol

Rl

~
£ Ho

o

L
off

o

O

°

ot

v

[
N

Y

QL

=

Ho

offt

>

1o

2

(19

4o
O,

(it

=

[
[T
e
M2
s

=2

o\

>

QL



