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Changes in airway eosinophils and bone marrow eosinophil progenitors
following allergen-challenge in mouse model of asthma
Young-Tk Seo, Jong-Myung Lee and Nung-Sco Kim
Department of Internal Medicine, Kyungpook University Medical School, Daegu, Korea

Background: Eosinophilic airway inflammation is a characteristic feature of bronchial
asthma. Recent studies showed that increased production and release of eosinophils from bone
marrow(BM) might be the essential step in the development of eosinophilic airway inflamma-
tion. To testify the hypothesis that increase in BM eosinophil production may be an important
determinant of the severity of airway eosinophilia, thelr relationship was studied in a mouse
model of allergic airway inflammation.

Methods: BALB/c mice were sensitized with intraperitoneal ovalbumin adsorbed to al-
uminum potassium sulfate, followed by challenges with intranasal ovalbumin on two conse:
cutive days. Saline was used for sensitization and challenge in control mice. Bronchoalveolar
lavage(BAL) was performed at 24 h after last nasal challenge, immediately followed by BM
cell harvest from the femurs. The severity of airway inflammation was assessed as BAL
eosinophilia, and the capacity of BM eosinophil production was assessed as BM eosinophil
colony forming units(Eo-CFUs) using a semisolid culture assay.

Results: There was a significant increase in the percentage of BAL eosinophils and
lymphocytes with a resultant decrease in the percentage of alveolar macrophages in the
ovalbumin- treated mice, compared with the saline-treated mice(p<0.05, respectively). Change
in the percentage of neutrophils was not statistically significant. Compared with the
saline-treated mice, the number of BM Eo-CFUs was significantly increased in the ovalbumin-
treated mice(p<0.05), But the number of BM Eo-CFUs was not correlated significantly with
the number of eosinophils in BAL fluid in the ovalbumin-treated mice.

Conclusion: Respiratory exposure to allergen induced not only airway eosinophilia but also
BM eosinophilopoiesis in this mice model of asthma. However there was no direct relationship
between BM eosinophilopoiesis and airway eosinophilia, suggesting that the capacity of eosino-
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phil production in BM may not an important determinant of severity of airway eosinophilia,
(J Asthma Allergy Clin Immunol 22: 685-94, 2002)

Key words : asthma, airway inflammation, eosinophil, progenitor, bone marrow
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g B Yol $43td AAFE A7l s
ovalbumin®t ¥7Z W& FAQslq 7= &
< APerArt. 48 1994 2 2094 oval-
buming ¥Z WE Fdsl) gz 7=
g Arch Ad 21YA (T gz
A Bo 2443 F) HE vhHAR] AN
BALS Algsla, 26l A& YA F &
FHEE HH8AT

2) oppas| Zar 9 ezl w(Fig. 1)

op-A B 7o) Alg-E £ A2WL
ke el 94 10% aluminum pota-
ssium sulfate(sigma, st. louis, MO,
USA) 500 mge $FF 5 mLol o 89
AGHEZADE WE1 0.05% ovalbumin
(sigma, st. louis, MO, USA) 2 mg& A
gladg 5 mLel 5o &9 B(dHEA)E
HEACE. 89 A9 BE % 42 U, 2.5
N NaOH¥& °] &3l pHE 6.5 4§ ¥
Aol 407 7HE WA st ol dAE
o] e wWEam HAES A
ARG A2 F oA dAEgsidd. o] 3A
& 2-33 HHE3l oJFo] YURTIAE AA
g F AdE gueA-ghdBitA EPAE 5
mL2] A2l hso] 4o 1 mL FAPIE °l&
sto] #e B FYsATH3.2 me /ke).
uZ 2 9 oug fde HdaixMe 4 mg«]
ovalbumin® 1 mL9 AelddFd A F
Aol g o] gsled APA wiFHE Fe TFHE
£3) o319 H4 mg/kg).

Experimental day 11 19 20 il

1
L
I
Sensitization (intrapentoneal) T

Challenge (intranasal)
BAL & EM cell harvest °

Fig. 1. Experimental protocol.
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BlEl (blunted 18-gauge needle)& 7%=
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g o]g3td 250npe QlietE A EF
(phosphated buffered saline, PBS)& 2
el 23 BALS A3t 349 BAL
del IRE FHat AL (hemocyto-
meter) 2 FHEFE AFSAT. @2 BAL
A5 PBSE o &t MEFE 5x10° cells
/mL% 233 ¥, cytocentrifuge(Cyto-
spin 2, shandon, runcorn, UK)3ld &
glol=8 TEAUT. Cytospin &=
Diff-Quik H4E& ¥ F, @30 stollA
40071 A2 E AZstd HEAAAE, HE
T, BET, TATE E AN

3) EFHMEe =5

A FHE AT T0% E2ZEE F9
telg 25T T, JIHE o] &dt] il
Ny F S Besly. & 59 dR2Fe
HIERZYE AAT e, McCoys 3+ &0]
AAZ FA71E ol Este] HEES] E4E A
Halo] FFAMEE FHA B3t} o] HE F
F4E 18G, 20G, 22G FARE AHZE ol &
] 2 ztal¥ B=YA flushing A1A 42
AEES FerzZl F 4TCoAA 2083 WAl
of 2Ha3% 27| 5S JtetgA & o, Al
FRGA U AAHA EEsido. olE
65% percoll(pharmacia fine chemicals,
piscataway, NJ, USA) ¢dl 52 ¥ 4%
2 & dAl8ta (1,500 rpm, 30%, 4°C) ¢
T &% I o, McCOY'S 3+ &doz
g el Al sta A falieE] shEh(1,500
rpm, 308, 4°C). AAHHL ‘ﬂf’l"’ A E QBT
McCOY'S 3+ & AEA- A7l & A2
£ Z8}~=(Sigma, St. Louis, MO, USA)l
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McCOY’S 5A powder(sigma, st. louis, MO,
USA) 3 BA& 91 $838] %9 ¥ NaHCO3
2.2gm< 718l McCOY'S 5A £9& 9He9
o 2ty 84EAIZE © &719 10% fetal
calf serum 75 mL(GIBCO BRL, gaither-
sburg, MD, USA), penicillin-streptomy-
cin solution 5 mL(Sigma, %% peni-
cillin 50 U/ mL, streptomycin 50 1g/ mL),
2-mercaptoethanol 5 mL(sigma, HZ%¥%:
5x 10°M)E Y& ¥ McCOY'S 5A g9oz
% %o| 500 mL7} HES 23T},

4) BMF HTMES| 5Y

FAH AFME(eosinophil  colony-for-
ming unit: Eo-CFU)¢ 24¢ Inman 7
of W& o] g3ttt WA Eetaddd F5A
EE 3F ¥ wSE ohg, Eefado) B4 g2
A E5-7-<8 (non-adherent BM cell suspen-
sion) € ZALYHA A Fr $70 & 48
E A3t o] METERAE [scove's plain
Fdo2 & A MEH F 0.9% methyl cellu-
lose, 30% fetal calf serum % 5 ng/mL %
%=9] murine IL-5(R&D system, minnea-
polis, MN, USA)7} ##4 Iscove's 2+ W%
vz} & 24 well plate(Becton Dichin-
son, Lincoln Park, NJ, USA)dl ¥-F3tsit}
(7.5x10" cells/ well). ©|& 79z WY F
(37°C with 5% CO) inverted microscopy
& o] 83l YA€ Eo-CFUAEF7} 4070 ©]
A A e 8 A3k (Fig. 2).
Iscove's plain ¥ Iscove's plain 2+-&92] )|
Z€ e 2ol it WA 1 Lol FF5
Iscove's ¥ (sigma, st. louis, MO, USA)
g BAE W3 FE3] 59 F NaHCO; 3.024
gme H7Fl Iscove's plain £9& WEY

t}. o] 9% penicillin-streptomycin solu-

tion(#F¥X=: penicillin 50 U/ mL, strep-
tomycin 50 ug/ml) ¥ 2-mercaptoetha-
nol(FE%: 5x10°M)E %713k Iscoves
2+ &AL Az}

Fig. 2. Photograph of an eosinophil colony-for-
ming unit (Eo-CFU) colony. Bone marrow cells
were harvested from the femurs, 24 h after the
last nasal challenge. Non-adherent bone marrow
cells were cultured in semisolid media for 7 days
in the presence of optimal concentration of IL-5.
(Inverted microscopy, original magnification x
400)
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Table 1. Cellular contents (numbers) in the bronchoalveolar lavage fluid at 24 hours after final intranasal

challenge with saline or ovalbumin

Ovalbum in sensitized/

Saline sensitized/

challenged mouse (n=8) challenged mouse p value
(n=8)
Total cells 24.7845.66 3.72+0.37 0.001
Macrophages 13.13+1.64 3.48+0.31 0.001
Neutrophils 1.60+0.63 0.17+0.04 0.001
Lymphocytes 0.7320.19 0.07+0.02 0.001
Eosinophils 9.27+3.18 0.0098+0.014 0.001
Data are expressed as mean * SD (x 10'/mL).
5.66x10%/mL M9 3.72+0.37x10*/mL i o
NEA A2y foshA Fretd e ot
E:
(p€0.05), Zr A X9 & vjwolM = HAAXE, 2ip
FAT, WET D AT LF HAKLTA i "
5 .
fostA F7retanh(zz p(0.05). ol “
- 20
5k
2. J|TRIHEAMEOIM ZHB MEe| =

28 (Table 2, Fig. 3)

Zt Aol WE-S vimolM M EE M
koA RelstAl Aastd e (p<0.05),
Ao 9 SAFE A FEddX s
s7reta ek (2t p<0.05). FAT HWEEL
A fdaa gz Alelo] #o& Apoj7t ¢l
AH(pr0.05).

Total cels Macrophage  Neulrophi Lymphoeyte  Eosinophi

'O Saline sensitized/challenged Ovalbumin sensitizedichallenged
(v=g8) (n=8)

Fig. 3. Total cells(number) and differential co-
unts(%) in the bronchoalveolar lavage fluid, 24
hours after final intranasal challenge with saline
or ovalbumin (*p<0.05, compared with control
mice).

Table 2. Cellular contents (percentages) in the bronchoalveolar lavage fluid at 24 hours after final

intranasal challenge with saline or ovalbumin

Ovalbumin sensitized/ Saline sensitized/ p value
challenged mouse (n=8) challenged mouse (n==8)
Macrophages 53.63%3.81 93.38+1.03 0.001
Neutrophils 6.8813.16 4.38+0.72 0.339
Lymphocytes 3.0+0.75 2.0£0.5 0.042
Eosinophils 36.13+5.91 0.25+0.38 0.001

Data are expressed as mean * SD (%).
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TS AR 24412 Fol AT FFAEE
e os, MEZE EAY(colony as-
say) 2.2 233 Eo-CFUY <& A a8T
o4 33.25%+7.69/75.000 non-adherent
BM cellsZ4 ol& tixTe 22.63+5.28/
75,000 non-adherent BM cells®.t} #-<
3t F7Htdoh(p(0.05: Fig. 4).
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2
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40 +

30 |
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Eosinophil Colonies (/ 75,000 BM celis)

o 1
Ovalbumin Saline

ser
(n=8) (n=8)

Fig. 4. Eosinophil colony-forming units growth
from bone marrow aspirates. Bone marrow was
aspirated Z4hours after final intranasal challenge
with saline or ovalbumin, and non-adherent cells
were incubated for 7days in the presence of I1L-5
(5 ng/mL).

BF AT MRMES o} J|mX|Hz
Mol Fobat 2ol AREREA|
HAAFET(n=8)9 7T XA H Yo A
5% AT F FFAEY wigelM &H
& AT AFAEL § Alolde o Fod
A7t A9t (r=-0.19, p»0.05: Fig. 5).
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r=-0.190
16 p=0.651

Number of Eosinophils in BALF (x10% ml}

#I . . *

6 I .

4 }
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0 e ) . " )
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Number of Eosinophil Colonies (/75,000 BM celis)

Fig. 5. Correlation between BAL eosinophils and
BM eosinophil colony-forming units in the
ovalbumin-sensitized and challenged mice (n=8),
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acide ZYEA TN 3AFR BilE o
Ao 2z goloe ZhdAM g2 T
Balol 4L vlxE Aoz gAYy
TP G g A xLel Alo )
A& v AZPNEEY Ba A3 aHgo)
o WA 2 F7A] o)g NIeRE &
ATt HHUSAE Alolo] AelA Ha sa
Tl el FAlAte]l A% WA YA
27 BE F7F 5ol F2 ZzHe g
T8I0 agu ZUEE o8-8 AN B
79 A3 4029 eotaxing ¥ &F2Ap
o2y 2 3Ate F fEEA] @
A%k ols} A [L-58 Hul FAL A4S 24,
Y 9 eotaxin FAME-YA Aol =7}
7h #RIAYGY . =3 Wang £ 1L-5 &
A2t A9 vhe-2oA IL-5 gene transfer®
AR st A ZEdE e JEdA g
IL-5 44 B4vtez2e fEHx ¢gon I
-5 FRAAE 2% UE FAlsl o o)A

IL-59 %= 37} 9 AT Z0=o] M3y
o GRS Baddt o3 dTrEe A
Tl A HAEA @ FAlzle] vt
SEE 7|xe dFo] MAEA gon 24 2
Aol M| BT 717} 7R Mg FATEA
9T Ede "l AX2AYL T

olH Y AHES TAZ ARBL T
TAT AR AR NxdAMe AT d=
HEe] FFEE AYE Axe s
31, o 7R AEE) Y ATA )
EFFol 83 THHE A wiR v gy
EA ¥ 24743 ol BAL 9 25428 A
BTt o] FFALEL o)Lt MEH
B2 F¢ Eo-CFUY 49 BALF9A
S BT F Alole] AHPE 2AVSIGg e
U olE Aelel fo3 FABAE WHAY 5
AT, Bt tE ZERATZEE o8 oA
o ATMEEZ AA Bisn] 2444 a8
¥ ¥9Y& AX 2Ho2 olFstna o BHd|
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