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Eosinophil Accumulation in Mice
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We established an allergic model of the late phase of type
I hypersensitivity reaction to cedar pollen in mice. In this
model, BALB/c mice (5-week-old females) were immunized
five times with cedar pollen allergen, and eosinophil
accumulation in the peritoneal cavity was elicited by an
intraperitoneal injection of the allergen. We investigated the
effects of the leaf of Moringa oleifera on allergen-induced
eosinophil accumulation and total IgE in serum by giving
freely feeding mice a powder diet containing 0.3%, 1.0%, and
3.0% M. odeifera leaf powder. Compared to the control group
(normal diet), the number of total leukocytes and eosinophils
accumulated in the peritoneal cavity was significantly
reduced in the groups given the diet containing 0.3% and 3.0%
M. oleifera leaf powder. However, there were no differences in
the number of lymphocytes, monocytes, and neutrophils
between all groups. Furthermore, the serum level of total IgE
was reduced in the M. oleifera leaf powder-treated groups.
These results provide laboratory evidence that M. oleifera
leaf powder reduces eosinophil accumulation at the site of
allergic inflammation and attenuates the development of IgE-
mediated allergy.
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AR, FEHERE, 7 PR ERB L7 LV F—
WRELREDOT LIVEF—MEIIEDTIML T2 Z EA%5
NTWa, BIZT7 LV —ERREOEINPEHETH L. &
HEOT7 LIV F—REOTIREIRTH L B, BIEOSRE
B IR ERAYERE L, IFRRER s 3 2 M E R T-%
O I )T REDT IHNVAT 4 T—F —EKTH
LI lhE s TngY

E1) I (Moringa oleifera Lam) &, A > bl z FE
ELTTIN, AVE, 74 oy - Benic A
THLAELEOREKMY T, BEMZKIE [DEUOAR] TH
L. HTEEAMOEARBHRIZL T L —HoEEIZH
WHNTWE, - T (1110 ug/100 g §21EY),
v¥ 3> C (10mg/100g), #') w4 (1400mg/100g) 3
LUk (40mg/100g) 2L < &AL TEY, FKEMO B
T E L THHENRTWS, F/2, R 72/ — N bigkk
L7232 2% E4 & ENTVWES,. E512, Y v HDEE
RHETOKRELGZY 7 — Vi, PR )
MAEEIHIERYS, FFRRECGES, MR T L A7 10— )b LA
FIERY MEETIEHY B X 0T > OIHIERY 7 & o3
AR L BL CMEINTHL, LAL, E) U HTDT L
WVE =R T BEEICOCTOHEEL R, wind
Myory ) —NFildn7% /) —VIZEHEHTH
LN FZCRERTIE, B CHTEDOT LVF =T
LREEFND 20, BALB/c ZY T AZAFIEH T LV
L RBAE L2, BEIERICR—T LV v RS A 2
ET, JEREMNICER L 2T RIROE A& AR5 THT7 LV
F—DEFMETNE SN TV DLERER? 2w/
72, TH7 L VF—ORIFFEICEE 59 5 M 48 immuno
globulin E (IgE) =% #ll5%E L 7.

1. EBRFEX

(1) ) U HEBIOAFIERTLILY

TANVE OB THESNZE) VHAOKRE D EED
HRELY, SHMRHEE L%, 7— 7oty —TH
frLCEY) Y HEOREE Lz, il T4CTT
=8 —ICANTRE L, B OKRGEREA 5% %82
TwkolzLz.

AFIC T LV ik, ZERAE TR LD BRI 72
=RV AX (Cryptomeria japonica) 1ty X V) Yasueda &
OFETHIL B LR L, SRR L2 (AR T
LIV VEER ELISA ¥ v M (=5 = F #8384 % v
T, AFIEMEETLLVFY > THADH Cryj 1l =259.8
ng/mg TH LI xR L7z, F72, Cryj2 = 3HlER
B (17ng/mg) T THAI &EEMRLT.

(2) FEBrEMWIB X OFF &M

HAF v — VA - Y= X0 4 B0 mEY: BALB/c
Hv ARBEAL, 1BEBOFmHEE I ARER A NER
THEHE B &I L, EERICH L7, 8L, 1RE 240
£20T, R 55.0=100%, HEHI 12 B¢ (7 1 00~19 : 00)
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WEHT -l : £ ) > DU ERER SR EIHIE A 605

PRESME LB ET, ) A —KAA Vs —Y
W27 EFDOANTHETE Lz, FERIHRER (CE2; HA
7L TH) %, fRBKIE T 4 V5 — (PFHilter; V47 / 4k)
U L 72KEK R NN IR S 7

(3) WL E ) v TIEDOHS

TR EHR A~ A% 1 HETIET4RET, Fh
R iR, KHAERN FHERBIU0EHERE L2
AR, HHEND L OEHEREZNEI LR
IZEY) YR 03, L0BIU30% (w/w) &b L9
BAELTH R, ABEICIE, BREROAES 272

(4) AT LIVE ¥ 5T MRER O £57

Kaneko 5" @J7EIZHEy, A FIEH T LIV v 3 5E0f
FRERERET VR ER L7, £~ ADOTEHEMNIC AR A
YK T 6mg/mL ICHHE L - AFIER 7L VY v 2% 5 1
BXU2HHIZ0ImL, %57 9BX015 HHIZ02mL
ARG L CTRAE L 72, %521 H B ICIEIERE & MR IZ R
L7z7 L7y % 02mL JERENICHRG L TER L. &
2 24 BEI 212 4mL @ 1% (v/v) fetal calf serum (FCS)
G VR AR CIEEN % L, 2mL % [l
UL CHERER MR 2 S 72, (B L 72 563 FR o F8 1 I
Bz h sy 70— THMmtk, BURKER-TURK IEKE
B (mv~#) 2 AW TORFEBE T CERIL . 20
%, A bRy (U rr R FHOTERERE(E
B, AA TNV TN F-FaFgfaty, ) o8Bk, B,
IFfREk s & P Bk & e BRME: N CRki L CRRll L 72,

(5) MLFH# IgE =

S 24 BRI RIS~ ADIREEIRFE L DFRIm L, &
LoiE (3000 g, 1043) THLE 2408 L7-. 57z
i o# IgE & % enzyme-linked immunosorbent assay
(ELISA) THI%E L7z 96X~ 4 71 7L — b (Corning
) 12 BEEEREAT (0.1mol/L, pH 9.6) T 500 AR L 72
purified anti-mouse IgE (Phar Mingen ) % 100 uL/well
WL 720 0.05% (v/v) Poly (oxyethylene) sorbitan
monolautate &4 1 » BE#EE % (0.1 mol/L, pH72;PBS-T)
TG, 70y X700, 10% (v/v) FCS % &te1)
VR (01 mol/L, pH7.2;PBS-B) % 200mL/well if
miz. A% % —FK& LT (PBSB) Ti# | 7 purified

mouse IgE (Phar Mingen #1) F 72134 >~ 7V % 100
uL/well 7N L7z, PBS-T T L, —k$ifk e LT PBS-
B T 500 %127 # L 72 biotin anti-mouse IgE (Phar Mingen
#) % 100 uL/well # L7z, PBS-T T¥Ei% L, PBSB T
8000 54 F L 72 streptavidin hoseradish peroxidase con-
jugate (Invitrogen #) % 100 uL/well 70 L T T 30
SrBE L7z, PBST CHedfRICAE L LT33,55-
tetramethyl-benzidine (KPL #) % 100 uL/well i#h0 L 72.
10% (v/v) U Y% 50 uL/well N L TS % 511 & 4,
~A7u7L— M) —=%— (2uFELM) THE 450nm
OWSNFEZRPE L7z, AY v &= F L) ZREHEX ThHE
MalE L, Vo IgE RERER L7

(6) st

FERL I AR A TR L2 METY 7 M Stat
View (version50, SASInstitute #1:) % v, ZEERI L
I& Fisher @ protected least significant difference (PLSD)
FETHEZAIT, BRI 5% K x Ml ame LTFE
Rz

2. KBRERPIUVER

JEWEPS X 0 [ L 7248 i Ek g B & OV EImER LR 2 47
FRER, HFhER, U v SERkB X HEROEEA S B L
NEZNORE % Table 1 IR L7z, BEMBKETIE, xHE
T, EHER, PHERBLOEHERIL, 2heh g4l
+2.26, 639148, 9.10*1.48 B &£ 17 6.49+1.20x 10°cells
R L7z IFERERECIX, 2.30%1.19, 1.35=0.58, 1.98+
0798 LT 116+027x10°cells 7R L7z, #HIMEREE £
OMFEEEREE b2, oflE# LI L ¢, BB L O
FEMTal=E 5% Ko A R REL R L. —7, i
HER, ) UNERB L OHERTIE, M THEZEIXED
SN ahorz. JEICEHN L /22 ETldd 55, AFLE
BT LVT Y R BEB X UEREZITD %\ Intact B, A&
FMERE B & OIFEEER Bd 2 21 5.20£0.32 X 10° cells
BLU032£020%10° cells TH o7z, xfHREEE LB L C,
W IMEREDS 61.7% T - 72D L, IFEREREUE 165%
LEREIRWETH o7z, SO ERS, HREROERKIT
TUVVT AR EMTH D 2 EATRS NIz KER
TlE, B UHEEREG LZHICBWT, FHBEHOAT

Table 1 Effect of Moringa oleifera Lam leaf powder on accumulation of leukocytes in mice

Leukocytes Eosinophils Neutrophils Lymphocytes Monocytes

(X 10° cells) (x10°cells) (X 10° cells) (X 10° cells) (x10°cells)
Control 8.43+2.26 2.30+1.19 4.34+3.10 9.19+1.63 4.78+1.09
Low 6.39+1.48" 1.35+0.58" 2.31+1.93 8.60+2.53 3.94%0.93
Mid 9.10+1.48 1.98+0.79 6.53%6.23 10.60+1.96 5.40+1.02
High 6.49+1.20 1.16+0.27* 2.23%0.75 9.67+2.47 4.14£0.90
Intact 5.20%0.32 0.38%0.20 - - -

Values are presented as mean *= SD. (2 =7).

The asterisk (*) indicates a significant difference from control group by PLSD (P < 0.05).

(-) indicates parameters not measured.
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Table 2 Effect of Moringa oleifera Lam leaf powder on
total IgE in sera

total IgE  (ng/mL)

Control 3064 1078
Low 2063 +1135
Mid 2208 +1113
High 1481+ 735
Intact N.D.

Values are presented as mean=SD. (7 =7).

The asterisk (*) indicates a significant difference from control
group by PLSD (P <0.05).

N.D., not detected (<50ng/mL).

BREPROLN TV ARW D, HEMRIFED T T &
Zmipolz, TOHMNE, KRR SIIIREICT S 2 L3
kv, LaL, ABEZ L L7 LV F -l
X, HEKFEERZOON W E HIHEY Y shTh
D, ROFFAERIZL DT LVF-HHEERTIE, A=
AT REGHRETHD L EZ B,

MG H# IgE m O ER K% Table 2 1278 L7z, AFHERE,
THEH THEREBLIUOEHER XN TN 3064+
1078, 2063+1135, 2208+1113 3 &£ ¥ 1481 +735ng/mL
R L7z, xPHREE L IR L R s fE R 5% KT
AEREMEr, KA LA T EmE =L
72. Intact FEDOIME T IgE #I3HERA (50ng/mL) BLF
TholzZ &b, METH IgE bRk SR & FFkIC
AT T LT VICRERIZELE SN2 EE R SN

7 LIV F—ORRIERIE, TE7 LVF— Rk B X
NBEH 7 ER 4 T2 A I = A LD AL o> CTEFEDOREIR &
LCHEHT L. BT LLVF—oa, MEHKGICED,
IGE K& Lz~ A MlgLh e Ay I yRufa b
YRERFLTDIINNVAT A =5 =PSRN, B
O AREEER, MEFOSE LTL L ADIFELE,
IKERPESRT, SAGERR (AP 2Roens. —F, #%
MBUBIZ &Y, = A Mg <> 2 ! T helper g THEA S
% interleukin (IL)-4, IL-5, granulocyte-macrophage colony-
stimulating factor 72 &ED A b 71 4 % platelet activating
factor R PO Y ARFH IR EDTIHANAT I I—F -5
& N eotaxin % thymus and activation-regulated chemokine
LEDTENA VLo T, WEEERE L& 5 SENE
FeoZEAITCHE L, BMEOMEEA R SN2 4 E ok
FIZBWT, Y YHENFTET L )VF — ORI O FHE
&7 B MG IgE & & BFEAHE TV Tdh L i Bk o g
WXL CHIBER 2 BT 2R Lz, b0 eh
5, B UAERTRT LLVF—|IHESNLEEICHL
THMTHAMREIREIN. L2 LEDS, ATEN
T LV U RERI IgE &, R 25 I Eoll
E, SHICE, B IOREEEE 7714 7% —
7 EOFERIZHT T DR ETARDLEEPE 2 N, ERFE

e L PR CHROMGTREE 2 5.

T AL, I OE BTBIOHROVTNRLEFTHT
BB IR TII—EIIZESNTB Y, TORRRITE
PCHREW DL ENTWDL EEZOND. T2, AE
DHTLVIVE—%2 5D, MESNTVLERAREY) 27
ORI, BB LTS LHVEF L0, HE
FYICHREUT & 5 Al CREEEHEFECHE BT P b & OER %%
WA B W REMEAYE 2 b7,

3. E W

5 i BALB/c A~ 7 AN AFH T LIV % 5
FEAE L 7=, JEREPIC T LV > 3% 5 L TRk 4
L IHBT LV —OREFBHETVEERL. 20
TV LT, €Y ¥4 (Moringa oleifera) DIEH 3 Fi
DRALL (03%, 1.0% B LU 30%) TR UHEER B
BRI S &, IFEEER O E£FE B L OIFEH O# IgE = I2xt3
bR ATz R O R 52 R EREE & i L CE
) HEEER 03% B L OV 30% 52 - BEE, AREmEkEE &
DI RREF TR E 2 RM 2R L7z, &R IgE 2Tk
KIHRHEL BB L C 3.0% DEFY VAR5 2 L HIEE R
BfEZ/RL72. DLEORERLY, £ v FEERONICE
B pZ e TIM7LVFE—I0 L CHHIEN 263 50
REMEDSR Sz,
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