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Inhibitory Effect of Moringa Leaf on Cedar Pollen-induced
Eosinophil Accumulation in Mice

Takashi Shimada”, Mariko Okamori', Kazutake Fukada',
Atsushi Hayashi', Tadao Enomoto? and Kimiko Ito®

'Central Research Laboratories, Nichinichi Pharmaceu-
tical Co., Ltd,, 239-1 Tominaga, Iga, Mie 518-1417
?NPO Japan Health Promotion Supporting Network,
TE Building, 3-68 Komatsubaradori, Wakayama,
Wakayama 640-8269
® Tashima Co., Ltd., Tashima Building, 4-2-8 Isobedori
Chuo Ward, Kobe, Hyogo 651-0084

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.
(Received Jun. 15,2011 ; Accepted Sep. 20, 2011)
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W, TR ERPHE, 7T N — R EAB LT LV F—
HRELEDT L VF —ELEFEMLTnwA I LM
NTw5s, BIZ7 LV F-EREOBINVEETHS. 18
HOT7T LV IVF-EBEROEEIRTH B HHIE, BEORE
M\ IFERER AR L koY 2 B ER TR
U )Y B EDTINNAT4 -5 —DERTH
AT EPREENTHEY

EY »H (Moringa oleifera Lam) 1, 4~ FiL# % EE
ELTTIA, AVR, T4 0BG - BAEICHE
T B EEEDQREREY T, BEMEE [HhIUVDOR] TH
B, BHRIEMOERPHERICLTH L —HOBEEHCA
WHENTWA, ¥ p-hud > (1110 ug/100 g LR,
¥% 322 C (10mg/100g). #1174 (1400mg/100g) B
LUk (40mg/100g) %2 (AL THBY, EEMOF
BHELTHEISNRTYS, $/4 Ry 72/ b
L7-ZEI22% L4 EENTWwA, 8612, B) v HDE
LHEFOKELZT Y - VIHEWICIE, P LER?
MAEFIRIVER"Y FFHRecE® mPa L A7 o— )L L2
HEE” MTERTERY BL OV > OEHITERY 2 L0
BYBELBECHRESRTWS, LirL, BV YHOTL
WX 2HHELC O TORE TV R, wind

HFfory /) —NIdn7y / =V sHBWTH
B 2 TRERTIE EY VHEOT LAF—IIRT

LERAETRD 728, BALB/c 277 AIAFIHT LV
fy%@ﬁLt%,ﬁ%WKWdvafy%&ﬁiéz
, ERERICERE L TR OFE F AL TR T LY

3F DBFEHETNESINTVWEERRY 2w/ %
72, TE7 L AF - ORI ES9 5 M 4 immuno
globulin E (IgE) &z #lxEL /-

1. ZEAEK

(1) B VHEBLIOCAFEGT LIV Y

TAVEYORETHESNIEY Y HOKRLDEED
AEY, SHMRHERLALHER 7—-F7avyd—TH
Bl ryrHEOERE LA HFHEFT4LCTTY
T —IZANTHRIEL, BEFORTEEN % ¥ B2
ZWEHIITL 7

AFBT LIV 2, EAEMEL L BRI 72
=RV AF (Cryptomeria ]apomca) ¥ &L Y Yasueda &
OFETHHB I URHE L, BHERLACS [AFERT
LV ER ELISA ¥ v b (=25 o5 88EH) 2 Hw
T, AFEHEETLNVF Y THS Cry j 1 &A59.8
ng/mg TH b & xfER L/ T/, Cry] 2 AL PER
B (17ng/mg) UTFTHLI L 2L

(2) EEBW B L UHE &6

HAF ¥ — A - Y-t L) 480 ME: BALB/c
Ry AREAL, 1 HMOFHEEPIEEEIHNER
TRELZESW Y ERL, EBCHEL 8L, BE 240
20T, BES50=100%, HBBH 12 E:HE (7 00~19 : 00)
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REEESME LEWET, RS —FAf Moy -
W7D ANTHEE L iy (CE2; BHE
7 VTR %, BOEKIE T 4 v E — (PRilter; AV /%)
Wl L2 AGER T N ENEHER S 7

(3) BB L ®Y v HEORS

FRAT R I AR LB TIRT4EICHT, Zh
FNENER RAEE PHERBIUEHERL L
EKHER, THENBIUBHERIZERENE R
WZEY UHEE 03 I0BLT30% (w/w) £E%b L 912
BELTE AL, MBI, BREHOLES 2

(4) AFIER T VIVT v F5ITFEEER O 5,

Kaneko 5™ OFFEIfE, AFIER T Vv o v 85T
FRERERE TNV RER L 72, £~ 7 ADOEHMENIERA
WK T 6meg/mLICHE LAZAXREB T LT v EikE 1
BIU2HBIK0ImL, 57 9B8L0°15 HEIZ02mL
A LCRBELL. 5 21 H BICER/ER: & Bt
L7227V r vz 02mL JEEMNIZIREG LCERLL. &
#E 24 BERATRIC 4mL D 1% (v/v) fetal calf serum (FCS)
HEEY) UEBREHAEEEKCEENZ %S L, 2mL 2
L TR B £/, B 2EEEf ofEm
K b)Y T —THET, BURKERTURK MZkE
HR (<) RHEWCORSEEMSET L. 2o
%, T PRAEY (P RO FHOTEFREREE
L, ATV TN R-FaFRatt U Bk, HER
IR L OBk % oS BEMEE T ORI L CERI L 72,

(5) MuiE# IgE &

B 2UBEBCETY ACREFHREL VRIL, &
LoEE (3000xg, 1043) THiExAEEL /. /o6 h/zm
B O# IgE & % enzyme-linked immunosorbent assay
(ELISA) THELAZ. 96 KvA4 2707 L —1t (Corning
) W REERRER (01mol/L, pH 96) T 500 fEAM L7
purified anti-mouse IgE (Phar Mingen #£) % 100 pL/well
B L 7z 0.05% (v/v) Poly (oxyethylene) sorbitan
monolautate &8 ') ¥ EEEEE (0.1 mol/L, pH7.2;PBS-T)
THER, 7Oy X0k, 10% (v/v) FCS &t
U EEREETE (01mol/L, pH7.2;PBSB) #* 200mL/well %
miz. A% v¥—F& LT (PBSB) THHEL /- purified

mouse IgE (Phar Mingen #1) # 7zIiEY >~ 7% 100
pl/well @0 L7z, PBS-T CEe# L, T®k¥iHk & LT PBS-
B T 500 4512 F5% L /= biotin anti-mouse IgE (Phar Mingen
) & 100 pL/well iIM L7z, PBS-T T## L, PBSB T
8000 #&7 R L 7= streptavidin hoseradish peroxidase con-
jugate (Invitrogen L) % 100 uLl/well %0 L TEE T 30
SEIE L. PBST CEHEHZICEE L LT3355-
tetramethyl-benzidine (KPL #1) % 100 pL/well 7N L 7.
10% (v/v) U YBE% S0puL/well ML TRIS % &R 34,
A0 — M) —F— (autEFRH) TEE 450nm
DOEEEFRE LR, A5 25— FI)IZREZE R THE
MElE L, Y INDIgE BEREE L.

(6) L

R E-EERETELL &Y 7 Mt Stat
View (version 50, SASInstitute #t) # v, ZEEMILE
I% Fisher @ protected least significant difference (PLSD)
ETHELITY, fEMRESY RMTMEIENAEEL LTE
RL7.

2. EBRERBIUVEE

MERER L BN L o m Bk s L o E IR 5 0
BrEk, WPk, U KB I UHIROEEPSERLAE
NENOBRE T Table 112K L7z, BEMERETIE, *E
BOKAER THERBLUEHERGE FhENn843
+226, 639148, 910+148 B L ¥ 6.49+1.20x10°%cells
Lo, FERERECCIE, 230119, 1.35+058, 198+
0.79B X T 1162027 x10%cells 7R L 72, #MEMBRES &
UITERER S 10, MERELERLC BHEFBLIUE
HERTRBEERE % RWOEEREMERL:. —JF, 7
IR, U U NIRB L UHERTIE, SHMHTEELRZEILR
Lol BIEIZENI L 28ZETIdd 525, AFTE
BT VNS Y e BAEB L UER 21T v Intact BRI, 4R
FnER S L OB EIZ 2 121 5.20£0.32 X 10° cells
BLU032£020%10° cells THh o7z, REBEL HBL T,
WEMEREAT 61.7% THh o0zt L, IFEEEREN 165%
EEEEIEWETH o7z, SO Enn, IEEEROERIT
TUVNTABRRNLERTHH I LHUREN/, RER
TiE, Y CHEZHRE LABECBNT, FHEFOAT

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

Leukocytes Eosinophils Neutrophils Lymphocytes Monocytes

(X 10°cells) (X 10°cells) (X 10° cells) (X 10° cells) (X 10° 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. (n=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=S8D. (n=7).

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

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

HELRENEOON TV, HERFEEPTERETE
ol FOBEEIE, FEES,STWRICTL I ERH
s, LarL, SUE A S0 X 5 7 L —HlEER T
I3, BEERFEPEBEO NV L b |EYY shTh
N, RMBROBVERICLE T LS -IRERTIE BE
RFEMEREGHETH B L EZ BN

MiEF#E IgE EOMERRE Table 2 178 L7z, wHEREE,
EHEH PHAEEBSIUCESAEREELZN 3064
1078, 2063+1135, 2208+1113 B8 L UF 1481 +735ng/mL
R L, WEEERLCERERIIGERE % RET
HEMMLEZ KASEBL BRI TEEZRL
7z, Intact HoMiE S IgE BIZMERRE 50ng/mL) LT
THoll b, MIFETE IE b HBEEkOER & FikC
AFEHT VAT VICERICEE SN e EZ 5N,

T L F - ORRRERIE, 17V VE- oIS &
DBFAR S E 4 22 A Z A DDA E - TEHORER L
LTHRHET L. AT LVE—-0HE, BIEMHSCLD
IgE e L-vA ML hery Iyl by T
YhHRERFETBIIANAT A -HFRE S, &
BEOMEMERE, EORIEE LT Lo hDOFE
KA, SAREEREIR (AR PRONE. —J5, B5
FABUSIZ &Y, v A Mg 2 2 T helper MfA TEA SN
% interleukin (IL)-4, IL-5, granulocyte-macrophage colony-
stimulating factor 72 & @4 b4 4 % platelet activating
factor R PO Y RF YV LR EDFIANAT I I—F—B
& U eotaxin % thymus and activation-regulated chemokine
BREDFENA LI E 0T, FEEEKE L E T B MM
MOREIILEL, RHMEOEENXE SN A® SEOM
FHIZBWT, Y Uy AEFTET LV F — ORI OFE
i bmiED IgE £ &L BERMETNTH 2 HFBIOELRE
R L CHSIER BT A2 2R L. b0
5, BUZHENIETUAF-IIGHISNBHRBIINL
THYTHLWREEIREINA. Lo Lads, AFEH
TLVy RN IE 8, BHfiELe Ay I r'Eofll
E, EHIE, FEMBIURBEEET T4 TF Y —
T EOERICN T AR TRLLENEZ SN, (RHRE

e EWE L e TAHBOMETIREL 2 5.

EBY A, E OE BEFBIUROVWTNLAEFTHT
HLERHIHTE—FEIEINTEBY, 2OEERIIE
PTEEWLFENIN TR EEZONS, T, KL
OBRT VL -2 D, |ESNTVEHL LT 27
OFFENE, BERERETHLEFHEFRLY, BE
FOICIRELT & 2 A CIREHEFPRETH B L EROE
AN AW EEESEZ bR

3. BB

5B D BALB/c A~ 7 ZICAFIER T VAT > %5
R L7, BERICT LAY 2iE LTIk T &
L TH7 LT~ DBEHETNVEERLL. 20
FEFNIH LT, B 2 H (Moringa oleifera) O¥Ex 3
D|A (03%, 1.0% B LU730%) TRUZHRAR 2 H
BN S &, FEERO SRS L CIFE R oR IgE &io6d
LEEAEPAS ., BEOAEES 2 BB L CE
VU HEER 03% B LU 3.0% 52 i, BB MBS &
UIFBERBRCEE R RMEE R L7, i gE B TR
WL L T30% DEY Y HEZ S5 2 BIEER
HEER LA DLEofERLy, Yy FEIROMNCHE
WeaZ e TcIHE7LVLE— o3t LCHER A3 50
[N s A

X Bk
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