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The Effects of Sangbaekpi(SBP) on Immune Cell & Serum QA-specific
IgE in BALF in Rat Asthma Model

Dae-Kyeom Kim, Sng-Jae Lee, Kwang-Ho Kim

Dept. of Preventive Medicine, College of Oriental Medicine, Kyung-Hee University. Institute of Oriental Medicine,
Kyung-Hee University.

Background: SBP(3EF1i7)is an herbal medicine which has been used in oriental medicine as a traditional
therapeutic agent of bronchial asthma.

Objective: This study was performed to investigate the effect of SBP on the anti-hypersensitivity and
immune response in the murine of type [ hypersensitivity induced by the experiment.

Materials and Methods: Laboratory rats were primary sensitized with OA(ovalbumin);, on day 1, rats of a
Control group and Sample group (SBP group) were systemically immunized by subcutaneous injection of 1mg
OA and 300mg of AI(OH)3 in a total volume of 2ml saline. The rats of the sample group were orally
administered with an SBP water extract for 14 days after primary immunization. On day 14 after the systemic
immunization, rats received local immunization by inhaling 0.9% saline aerosol containing 2%(wt/vol) OA. A day
after local immunization, BAL fluid and serum were collected from the rats. Total cell, lymphocyte, CD4+ T
cell, CD8+ T cell, CD4+/CD8+ ratio in the BALF, and IgE level in serum were measured and evaluated.

Results: SBP showed a suppressive effect on the immune response in the rats.

1. Total cells in the BALF decreased in the SBP treated group in comparision to the control group, but
statistic differences were not observed.

2. Total lymphocytes in the BALF were statistically decreased in SBP treated group in comparision to the
control group.

3. CD4+ T cells in the BALF were statistically decreased in SBP treated group in comparision to the control
group. '

4. CD8+ T cells in the BALF were not statistically different in SBP treated group and the control group

5. The ratio of CD4+/CD8+ in the BALF was statistically decreased in SBP treated group in comparision to
the control group.

6. The IgE level in serum decreased in the SBP treated group in comparision to the control group, but
statistic differences were not observed.

Key words: Sangbaekpi, BAL fluid, CD4+, CD8+
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E9e F¥3 FHEEAL, W (Control
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#H27] R F2Ee Bellofiore 59 %
| WatA4 AA 2 Ovalbumin (OA) lmg
I AI(OH); 300mg® 0.9% saline 2mlol
st FAStIL, 6X10" B. pertussisE
3t 0.9% saline ImlE 2 g F<s}
immunization® Al Zt},
immunization ¥ 1494, $8E&2 2%
(w.t/vol) OAE &#& 09%
aerosol® FTUALOZA FAHFFo o3
mEE FEAIATY. Aerosol2 ultrasonic
nebulizer (Samsung, =)o <& HE9
A, -E’_— FYA AT 4

(3) Aol |

ZHEE 300gE 5000ccd] 5+ Zet230
3,000cc® FHT A ¥ v 44 E
Fastn 3A7F 5 BIEst 0.2mm filter2
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Japan)& 2413t FF FZAAZRS] £EKE o
712 52g& @Ol o]E A¥ W23 FEE
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1E HAE H ALEstATh

(6) Broncho-alveolar lavage(BAL)Zt BAL
fluid(BALF) el Az atzt

NBA e AFHSE FAE7] H8iA OA
aerosol T ©&gdol HZAAMAEG A
sttt 0.1% EDTA 2NagE X3
PBS(Phosphate buffered saline;
Chloride 8g, Pottassium Chloride 0.2g,
1.15g,
Pottassium Dihydrogen Phospate 0.2g,
Calcium Chloride 0.0005g, Magnesium
Chloride 0.0005g) 4mlE 3% FU3to H
NFAE AHE Fo BALFE U F
g 9y Ry oz FF 80%E HA
AEZFE hemocytometerE AHg3lA 53
stk Y37 BALFOl
(1.077+£0.0001 g/m¢, Nycomed Pharma
As, Oslo, Norway)g& #7}ste 258 &<
550Gl A4 ¥4l EZ(HERMLE, Germany)
3 5 AEE welx, S shEA FFel
1= lymphocyteE £33 & PBSo F
FAA 220G A 1087 33 94 AHD
% RPMI 1640 mediumol F-fA7]4,
5t dul7 (Olympus, Japan)2 o|&3}
Trypan blue exclusion® = A X
atotct.

(7) 7] 2| M B BALF) LK 2
T-cellz} CD8+ T-cell &H

RPMI 16400] B&A17 7t 457 ML
media A (pH 7.2 PBS + 5 % normal
serum of host species + 2 M sodium
azide)ol 2x10" cells/m9 FEE HEE

i

Disodium Hydrogen Phospate

lymphoprep

o

CD4+

Sodium |

AREFAZI 3, Al AEXFEFE 50 wh
AowolA Algd@eith 1x10°09 AE7}
EAQ3A R/ T AF@A FITC
Anti-Rat CD4+ Antibody
(Cedarlane, Ontario, Canada)$} PE
Anti-Rat CD8+ Monoclonal Antibody
(Cedarlane, Ontario, Canada)®& Z7} 0.5
we® 7}8la, Vortex mixer® Z 41L& s
o] EgHg Ho] AGHEE ¢FuE &
Y2 A9 4TAA 30 27 APLANA
Hjorgl ¥ 4TColAq PBSZ 23 A#Hsla,
50 w09 ice cold media B (pH 7.2 PBS

+ 0.5 % Bovine serum albumin + 2 M

Monoclonal

sodium azide)ol A cell pellet® A F &4l
20 F #3AAE ol &t JoTol o
3 CD4+ 2 CD8+ T AHEEE ZAH3%
tt. AEZSFE AEE lymphocyted] CD4+,
CD8+ 9 v & & F3ld Ais Rt

(8) OA-specific IgE Ab Assay

Serum 154A AZHAE T3l €A

‘t}. Microtiter plates (Maxisorp, Nunc,

Roskilde, Denmark)E 24413 <t 4T
A 100u8/well of anti-rat IgE monoclonal
Ab (Zymed, CA., USA, 5ug/ml in 0.05 M
carbonate-bicarbonate buffer, pH 9.5)%
coatingd ¥ 0.05% Tween 20
(PBSTW)E &% PBSZE 49 A&,
I g 1% bovine serum albumin (BSA)
2 ¥335 PBSTWZ A4 1AFS
2-fold serial dilution 100uxt9 standard
serumojy A A A 548 sample serum
v A wjtslit. PBSTW=RE A#Hs &
o], PBSTW (with 1% BSA)dl 100ul
biotinylated OA(S0pug/mhHE =9 ZTZY
wello]l 7F8iA] 1A12F F<QF A-&oA] vjest
Pk AFH Fol  100ul
peroxidase—streptavidin(0.5ug/ml in
PBSTW with 1% BSA, Zymed)2 Z} well

horseradish
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citrate-phosphate buffer, pH 5.0,
Zymed, CA., USA)Z Z} welldl 7}stgitt.
AA ¥E2e 50pl 4N H.S0.5 71gezH
FA =, 490nmo A FFEE S5
titer= standard curve® A A3 T)
1:1002.2 3|4 ¥ Standard serum® &%
T 992 1U/mlZ 8t

A
Al

£lig

3 A

o] &3} ’\EA]’B‘}%C} 7]5%71“3}14 :dM
5a 7 YodAe FARe ATLuF
Az astdon, 4 Jute) f9
ANOVA test with multiple comparisons

(Duncan's method)2 & ¥A18t% 1. 9

rulo i

AN

o

o
1.0

Tabie I.
induced Asthmatic Rat

oW A135(20029 64)

&2 0.05% 33t

Z 2

1. HZI2X MEHMBALFKR SM=Z F
of w3} |
H71#A A AN total celle EFH
(Normal group)& 9.67+4.64 (X10°/ml), %
884t (Control group)< 24.29+5.16
(x10°/ml), #E K I(SBP group)<
21.87+5.70 (x10°/m) A& F¥& 7+ total
cell F& TAALE BRI Aol7t UoH
(F=22.863. p=0.0001, ANOVA test), thF H]
W(Duncan's method)& %8t 2z} ezt A
ol HEMS FAS A3 SBP groupdlAg]
Total cell 7F HERffA wsie] FAHoE

HESIA 2UtHTable I).

Effects of Sangbaekpi on the Total Cell in Broncho-alveolar Lavage Fluid of Ovalbumin

Group N.o. of Total cells; in BALF Duncan Grouping
animal (x<10%/ml)
Normal 10 9.67+4.64" A?
Control 10 24.29%15.16 B
SBP 10 21.87£5.70 B

F-value: 22.863 °

1) MeantStd. Deviation

2) Means with the same letter are not significantly different at a=0.05 level by Duncan test

* calculated by ANOVA test
Control: Group sensitized with ovalbumin.
SBP: treated with Sangbaekpi for 14 days

2. H{ 7| X MEHABALF)A lymphocyte
ol #35}

#7132 HHAANY lymphocyte FE F

fi i Normal group)& 5.25+4.31 (x10"/mb).

¥R (Control group)< 14.41+3.26
(x10"/ml), %% 57 AH(SBP group)<
10.90£1.67 (x10YmbhHE  Ha 7



oA ol A, 4FE 0 vt A 1Y Cel27) wiliad 8] BAFN %Ml 2 i [gEol wXE @

lymphocyte & HAIHe=z HEI Aol7}
9121 ©.BI(F=19.989, p=0.0001, ANOVA test),
ot Bl (Duncan's method)& &3t Z+

97t Aolo] HEMKES BAT AT SBP group

A4} lymphocyte 7} HEBREA wlstq F
AFoz HESA UK Table II).

Table Il.
induced Asthmatic Rat

Effects of Sangbaekpi on Lymphocytes in Broncho-alveolar Lavage Fluid of Ovalbumin

Group N.o. of lymphocyteds in BALF Duncan Grouping
animal (X10"/ml)
Normal 10 5.25+4.31" A?
Control 10 14.41+3.26 C
SBP 10 10.90+1.67 B

F-value: 19.989 *

1) MeantStd. Deviation

2) Means with the same letter are not significantly different at a=0.05 level by Duncan test

= calculated by ANOVA test
Control: Group sensitized with ovalbumin.
SBP: treated with Sangbaekpi for 14 days

3. HZ{&X MEHABALF)A CD4+
T-cell 2| vis}

g7l AR e CD4+ T-cell F&

EE#(Normal group)< 4.51+3.64
(X10"/mb), ¥ (Control group)<
12.67+£3.31  (X10'/ml), K H(SBP

group)2 8.67+2.14 (X10'/mhA Hgk
CD4+ T-cell &= EA¥HOoR FEI o]
7} dlom(F=17.341, p=0.0001, ANOVA
test), ©¥= Bl (Duncan's method)& £33}
Z+ Azt Aolol FEMKS WA A SBP
groupl A9 CD4+ T-cell F7F ¥R {ko] v
gt EAHoz HESH WATHTable III
Figure 2).

4, HZ|2X] MHHBALF)A CD8+
T-cell 2| ¥z}

71 FA AHAYe] CD8+ T-cell &

i (Normal group)+< 9.131+4.90
(x10%/ml), ¥R (Control group)<
14.00+£4.06 (xX10*/mh7AW, ek H(SBP

group)& 15.98+4.60 (X10°/mD) A= Hw
7+ CD8+ T-cell & BAXo2 FEI &
o] 7} A A H A 27 (F=6.064, p=0.007,
ANOVA test) UF% ®B}3(Duncan's method)Z
ot 7 Ak zpolo HEMS HAT 2
7} SBP groupolA e CD8+ T-cell 7} ¥
it Hlste] FAHom HFEIA ot
(Table 1V, Figure 3).
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Table ll. Effects of Sangbaekpi on CD4+ T-cell in Broncho-alveolar Lavage Fluid of Ovalbumin
induced Asthmatic Rat

Group N.o. of CD4+ T—cezll in BALF Duncan Grouping
animal (x10"/ml)
Normal 10 4.51+3.64" A”
Control 10 12.67%3.31 C
SBP 10 8.6712.14 B

F-value: 17.341°

1) MeanxStd Deviation

2) Means with the same letter are not significantly different at a=0.05 level by Duncan test
* calculated by ANOVA test

Control: Group sensitized with ovalbumin.

SBP: treated with Sangbaekpi for 14 days

Figure 2. Effects of Sangbaekpi on CD4+ T cell in Broncho-alveolar lavage fluid of Ovalbumin

induced Asthmatic Rat
Rats were sensitized with OVA: at day 1 sensitized group(CON), Sangbaekpi groups(SBP) were

systemically immunized by subcutaneous injection of 1lmg OA and 300mg of AI(OH)3 in a total
volume of 2mé. At the same time, 1ml of 0.9% saline containing 6X109 B. pertussis was injected
by i.p. 14 days. after the systemic immunization, rats received local immunization by inhaling O.
9% saline aerosol containing 2%(wt/vol) OA. A day after local immunization, BAL fluid was
collected from the rats.

SBP group treated with Sangbaekpi for 14 days.
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Table 1V. Effects of Sangbaekpi on CD8+ T-cell in Broncho-alveolar Lavage Fluid of Ovalbumin
induced Asthmatic Rat

Groun N‘o. of CD8+ T—cesll in BALF Dncan Grouping
animal (x10°/ml)
Normal 10 9.12+4.90" A?
Control 10 14.001+4.06 B
SBP 10 15.98+4.60 B

F-value: 6.064 ~

1) MeanzStd. Deviation

* calculated by ANOVA test

Control: Group sensitized with ovalbumin.
SBP: treated with Sangbaekpi for 14 days

Figure 3. Effects of Sangbaekpi on CD8+ T cell in Broncho-alveolar lavage fluid of Ovalbumin

induced Asthmatic Rat
Rats were sensitized with OVA; at day 1 sensitized group(CON), Sangbaekpi groups(SBP) were

systemically immunized by subcutaneous injection of lmg OA and 300mg of AIOH)3 in a total
volume of 2ml. At the same time, 1md of 0.9% saline containing 6X109 B. pertussis was injected
by i.p. 14 days. after the systemic immunization, rats received local immunization by inhaling O.
9% saline aerosol containing 2%(wt/vol) OA. A day after local immunization, BAL fluid was
collected from the rats.

SBI group treated with Sangbaekpi for 14 days.
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oh & o ® &k 2] 3} 3 ¥

5 H 7| &KX MZH(BALF)A CD4+/CD8+
|22 #35}

HI1FA AH AW e CD4+/CD8+ 9 ¥
&2 EHB(Normal group)> 4.02+3.05, ¥
B (Control group) 10.72+£1.96, #AK
PE(SBP group)& 7.50+2.29 B HAg 7+

CD4+/CD8+ 9 ®Hl&L FAHCE HEY

Aed A 13.(20024 69)

zpo] 7} AN o 7(F=18.254, p=0.0001,
ANOVA test), ©3 H|Z(Duncan's method)Z
Sate] ZF A ztele) FEMS AN 2
3} SBP grouplAe] CD4+/CD8+ & ] & o]
el st BAHoR HFESIA EAC
(Table V).

Table V. Effects of Sangbaekpi on CD4+/CD8+cell ratio in Broncho-alveolar Lavage Fluid of

Ovalbumin induced Asthmatic Rat

No. of CD4+/CD8+ ratio .
Group . ) Duncan Grouping
animal in BALF
Normal 10 4.02+3.05" A?
Control 10 10.72£1.96 C
SBP 10 7.50%2.29 B

F-value: 18.254 °

1) Mean%Std. Deviation

2) Means with the same letter are not significantly different at 0=0.05 level by Duncan test

* calculated by ANOVA test
Control: Group sensitized with ovalbumin.
SBP: treated with Sangbaekpi for 14 days

6. B8R IgE &2l Hst

A4 IgE £ XS A EFHF(Normal
group)<  1.411£0.78 (U/ml), #BEE(Control
group)< 2.85+1.28 (U/mlb), #EBKIH(SBP

group)< 2.51+0.83 (U/mhE H¢ 3+ 8%
Ul IgE &2 FAFoE BET Aol7t UL

™ (F=5.848, p=0.008, ANOVA test), t}% H|
2(Duncan's method)& %3t 2 Igd #
ol9] FEMS HAS Z7} SBP groupdlAg
FHW IgE 20| WAL Bt SAHoT
EESA &dtiTable VD).
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Table VI. Effects of Sangbaekpi on IgE Level in Serum of Ovalbumin induced Asthmatic Rat

No. of OA-specific IgE levels _
Group . Duncan Grouping
animal (U/ml)
Normal 10 1.41+0.78Y A?
Control 10 2.851£1.28 B
SBP 10 2.51+0.83 B

F-value: 5.848 *

1) Mean£Std. Dewviation

2) Means with the same letter are not significantly different at a=0.05 level by Duncan test

* calculated by ANOVA test
Control: Group sensitized with ovalbumin.
SBP: treated with Sangbaekpi for 14 days

al

A(allergen)
A5E AFAA
o] 2Z & AASAY
gz weEkA
ZFEAY dsiA] e v
o & & W FU3Z(hypersensitivity) =
&g 2 7] (allergy)ete 801E Agath H3A
A el olFRA 7t e Ry =X
o sty ZstAl Whgshe ZHEVE

T XYTS At B v 8-S
88 3tm Qoh?

g 27] Wb 4fEEY
AR, TR 2 IEY migiiezREL A
VALY Ml RERIEC S YrolTh ™ )
[ 8 delzr]= ol ZetA| A28 (anaphyloctic
type), B IgEL]E£¥(IgE dependent type)©]
gux 23ck?’ g 2 A(allergen)o] HuHe
E303HA4 HA FRGHELG B cell o] &z
AL AHxsta, 244 Fde
MHC(major histocompatibility complex)2}
e P2 gxxz oz o]Fste CD4+

apw

class

=

I
2
T

cell I ¥-83te] Th(T helper)2H Xz 2433}
ata, &4 ThedXe FYAA B cell & &
A FAANA gEFAE AAASIES FESCH
B cell Al ABAE gt 13 8AFE7](Fee
RIE T v|AE AExe] Afsn ¢
gl2ao] fjFoA TtA Foj9t ojm) wiRtAXE
o} AfE IgEdll wal ZAFstE AlZEHAA
FAFAREEo] dolyt 1 AR HvhEE ]
B (RENERS)e] YEY  histamine,
reacting substance of anaphylaxis(SRS-A),

slow

eosinophile chemotatic factor of
anaphylaxis(ECF-4),
factor(PAF), neutrophile chemotatic
factor(NCF) T9 {LEBEMpE o] Hgksol 2
fEMCl ojste] Lel27] RfEC]l dojuA =
chOMATE G 1R 2] Ago e J|HA
A2, o dgAlA, dHlE7) H|A, TEMEE

Fed7), mkesR gdEr], HEE Fol A
E}_li.27)

platelete  activating
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cell, cytotoxic T cell, inducer T cell 59|
A=d o]F CD4+ T cell @ CD8+ T cell
& "G AANA Fog JEg DFer B0
CD4+ T cell & EA3HAL o Bu|sh=
lymphokine o w2} Thl 3 Th2 & EH=0

Thl & F=2 IL-2, [L-12, IFN-y& #vls}la

A FAREEE wiAlsh, Th2 =
IL-3, IL-4, IL-5, IL-6, IL-10, IL-13 &
H)3la] oA HANLS §x3ch Thl
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