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Table 1 Antitumor effect of Royal Jelly against L1210 Leukemia (therapeutic cffects)

Group R]J dose No. of Mean survival p-value® ILS(%)° Effectivenessd
mg/kg mice days®

1 (control) 0 10 8.6+0.7 0.0

2 10 10 8.6+0.5 1. 000 0.0 —

3 100 10 8.6+0.5 1. 000 0,0 —

4 1000 10 8,640.5 1, 000 0.0 —

a, The values represent the mean+S8.D, b, Statistical analysis, f-test.

c, ILS% (increase of life

span)= (T —C)/Cx 100, where T=mean survival days of the treated group, C=mean survival days
of the control group. d, +; IL8% =20, —; ILS%<20.

Table 2 Antitumor effect of Royal Jelly against P388 Leukemia (therapeutic effects)

Group RJ dose No. of Mean survival p-value® ILS(%)® Effectiveness®
mg/kg mice days"

1 (control) 0 10 8.0+0.5 0.0

2 10 10 8.94+1.3 0. 055391 11.3 —

5 100 10 8.2+0.6 0. 4286 2.5 —

4 1000 10 8.3+0.5 0. 1964 3.5 —

a, The values represent the mean®S8.D. b, Statistical analysis, f-test. T; P<{0,10. ¢, ILS% (increase

of life span)=(T—C)/Cx 100, where T=mean survival days of the treated group, C=mean survival

days of the control group. d,

+: TLS% =20, —; ILS%< 20,

Table 3 Antitumor effect of Royal Jelly against Ehrlich ascites tumor (therapeutic effects)

Group R] dose No. of Mean survival p-value® IL5(% )" Effectiveness?
mg/kg mice days®
1 (control) 0 10 22. 1+1.4% 0.0
2 10 10 26,6+2.7 0. 0002%** 20, 4 +
3 100 10 21.9+1.8 0. 7846 0.9 —
4 1000 10 26.0+5.7 0. 0500% 17.6 -
ke

a, The values represent the mean5.D. b, Statistical analysis, f-test.

P< 0,001, *; P<J0.05.

o3

¢, IL8% (increase of life span)=(T—C)/Cx100, where T=mean survival days of the treated group,
C=mean survival days of the control group. d, +; IL§% =20, —; ILS% <20,
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Table 4 Antitumor effect of Royal Jelly against Sarcoma-180 ascites tumor (therapeutic effects)

Group R]J dose No, of Mean survival p-value?® ILS(%)® Effectiveness?
mg/kg mice days®

1 (control) 0 10 16, 1+1. 4 0.0

2 10 10 18.4+5.1 0. 1859 14.3 —

3 100 10 17.6+4. 1 0. 2880 9.3 -

4 1000 10 19.2+3.1 0, 0099%* 19.3 —

a, The values represent the mean=+8.D. b, Statistical analysis, t-test, **; P<0.0l. ¢, ILS% (increase
of life span)=(T—C)/Cx 100, where T=mean survival days of the treated group, GC=mean survival
days of the control group. d, +; ILS% =20, —; ILS%<20.

Table 5 Antitumor effect of Royal Jelly against Ehrlich solid tumor (therapeutic effects)

Group R]J dose No. of Tumor weight® p-value® TIR(%)® Effectiveness®
mg/kg mice g

1 (control) 0 8 2,8+1.35 0.0

2 10 10 1.2+0.4 0. 0398%* 50.0 +

3 100 10 1.8+0.9 0, 3927 25.3 4

4 1000 10 1.1+0.3 0.0243% 54.8 +

a, The values represent the mean+8.D. b, Statistical analysis, t-test. *; P<{0.05. ¢, ILS% (increase
of life span)=(T—C)/Cx100, where T=mean survival days of the treated group, C=mean survival
days of the control group. d, +; TIR%=50, +; 25="TIR%< 50, —; TIR%<25.
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Table 6 Antitumor effect of Royal Jelly against Sarcoma-180 solid tumor (therapeutic effects)
Group R] dose No. of Tumor weight?® p-value® TIR(%)*® Effectivenessd
mg/kg mice g

1 (control) 0 10 4.4+1,7 0.0

2 10 9 1.8+0.9 0. 0008*** 59.7 +

3 100 10 2.4+1,1 0. 0059%* 45,1 +

4 1000 10 2.4+1.0 0. 0049#* 44,6 &

a, The values represent the mean=+S8.D. b, Statistical analysis, f-test. ***; P<{0.001, **; P<{0.,01.
¢, ILS% (increase of life span)=(T—C)/Cx 100, where T=mean survival days of the treated group,

C=mean survival days of the control group. d, +;

D TIR 2 1£59.7% &5 b, BbEWIIEEDENE
@bt REZ B LT, BHSE0H LTS 1
PR b AR E Ik EBINA R Lis, BRE#30E T, &
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Ehrlich EMEHzT 5 T « HHEDE O &4 %
TR L. CEAEEERYATICHES S L, F1

TIR% =50, +; 25<TIR% <50, —; TIR%<25.

THE 28+13g LT, 2, 3, 4HTRERE
R 1.7£0.6 (P=00258), 1.5+0.7 (P=0.0122), 1.5
+0.6g (P=0.0102) ktinbh, [EEFHEMITHIZIEN D
biife. SHIZTIR ZoH#idsE, 2, 3, 47
TEhFh 38.3, 47.5, 47.2% ##E5h, Ehrlich [
TEE A LTTXTOHET, ©9FY (£) Tha
Lo RERER. BEFCE LT, R AR
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Table 7 Antitumor effect of Royal Jelly against Ehrlich solid tumor (prophylactic-
therapeutic effects)

Group R] dose No. of Tumor weight® p-value?® TIR(% )" Effectivenesst

mg/kg mice g

1 (control) 0 10 2,8+1.3 0.0

s 10 10 1.74+0.6 0. 0258* 38.3 -

3 100 10 1.5+0.7 0.0122% 47.5 +

4 1000 10 1.53+0.6 0. 0102% 47.2 +

a, The values represent the mean+8,D. b, Statistical analysis, f-test.

*; P<0.05,

¢, IL8Y% (increase

of life span)=(T—C)/Cx 100, where T=mean survival days of treated group, C=mean survival days
of the control group, d, +; TIR% =50, +; 25=TIR% <50, —; TIR%<25.

Table 8 Antitumor effect of Royal Jelly against Sarcoma-180 solid tumor (prophylactic-

therapeutic effects)

Group R]J dose No. of Tumor weight® p-value® TIR(%)° Effectiveness?
mg/kg mice g

1 (control) 0 10 5.5+1.7 0.0

2 10 10 2.4+1.1 0. 0001 **% 56. 4 s

3 100 10 2.8+0.8 0, 0003*** 49,1 pni

4 1000 10 2.8+1.4 0. 001 1%+ 49,1 =+

a, The values represent the mean+S.D.

b, Statistical analysis, ¢-test. *¥¢; P<{0,001, **; P<00l,

¢, ILSZ% (increase of life span)=(T—C)/Cx 100, where T=mean survival days of the treated group,

C=mean survival days of the control group. d, +;

TIR% =50, +; 25STIR%<50, —; TIRY<25.
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B « TaiEs X ONGRRAVRE DS L L, [EEMREIEREA
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L1210, P388 o A\ 7 R] DGRt TiL, UES
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180 fif KM% AL o i EBa T, RJ 10mglkg T
18.4H (P=0.1859), 100 mgfkg T17.6H (P=0.2880),
1000 mg/kg T19.2 [ (P=0,0099) o> 4FEOHHHS
h, RJ 1000mg/kg AN HECEENBD LT
2% ILS % A sh B e R RE o 20k, Rictsf Lishs - 1z,
AAE R 222, 1H @ Ehrlich JEEE T2, RJ 10 mg/
kg T26.6H &g b, P<LO.00]1 THERIZERYED, £
DILEHIT 20. 4%, 1000 mgikg T26.0H &z b, P<
005 THERIEREYED, TOEREILT.6%Th-7:
A5, 100 mglkg TIXHMEEH RS bRich -

BEOERL Y, R] oK 35 HlE 5
3 JUEARBEOE & LT, LI210 Xt P388 ©
I 5 B IS MO AN T, RIS
8 BB TH S LD LT, R BEAITH 7o
cAuzx LT, Ehrlich %3 I U° Sarcoma-180 o & 5
z, PEEFHEDV6~208 & AFEOPPRVL D
R LT, R] AEAT A < LA T &, RJ 10, 100
mglkg BEFRCEHEF AR IEEV R bh, o
e bEGREAED BRI, coz &k, R] OffH
PEFL, ELRFHORBENERTHL LETELT

W@, A A

Wh,

2) [ETURTE % I\ o SR

Ehrlich FEE40Ra% L F- BB O GRS T,
Fhzh R] 10, 1000 mg/kg Tik P<0.05 THEMES
Febbh, 50.0, 54 8% OEEHEATHEIRESED Hh
fo. FpFE A EE T 4, 10, 1000 mg/kg THZ), 100
mg/kg TRLEHEHE LRIz Sarcoma-180 JEEH
Jar Av-E T, Th¥h RJ 10, 100, 1000 mg/
kg T3 P<0,0008, 0.0059, 0.0049 Lizh, +RTiz
HFEE TS LR, b thEhse. 7, 451, 441.6%
O MRS b, BHREEEETY,
10 mg/kg T4, 100, 1000 mg/kg T34 & HE
Ehtc. WThofg b EFEI0AL ETa b, [
—EE A A RS LB A s L, AR
FHRCEER LT ie, chud, Mmool Esie
Lo T LT W &, FREEL L - THENCE
LA EIET 54, Thic X5 5 Hte I
Sl TR kiR EOMA L LTHELLRS.

EKES DU BORER TS Ws L DT, EFHIRHA
EL{lri3s R]ogEAFNCRoh 2 o L2 BERE
[
2. RJ oFp; - AEDHE

Ehrlich [BEEf 4 H Wiz 28 T, RJ 10, 100,
1000 mg/kg = P<J0.05 CHEMNED bh, i
h38.3, 47.5, 47.2% OESHEFINHGREIED b A
fo. dpEEE T, TR ES S HE S R
Sarcoma-180 [ERAING 4 H 2 ERTi RJ 10, 100
me/ke T P<0001 T, 1000 mg/kg T P<0.01 T4
SIS i, FRERSE. 4, 40.1, 49. 1% DEEE
RS bk, BRHELE T 10 mg/kg
<4745, 100, 1000 mg/kg TR EHiEshiz. W
Thodid b, BREROEROFBREENMILALER
¢, R] oFHRdE o ifrcainnc LAWRES
G

R] oIS E, T Townsend H3¥ LD
REERTEY, =7 AOEBBMEEEY H TR
Lic# 5, Iml iz RJ 30mg, = * [(IfEE M
Bk ~5x 105AEXBALTED 02 ml % AKR <
g AT S b, SeCIEREEA I Lic L RES
htwa, F7:, BKEER (6c3HEDI, TA3, 3 XU
Ehrlich) e LTS, RJ40mg #FBCFHEE5
Zrickh, EGAREESTWS. Ebig, R] o
TR DR S THB10-1 F o v 7+ g (HDAW
F UM 1.5 mg/ml, TA3, 6c3HEDI, 35 L¥
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Ehrlich (¢ 1.0 mg/ml %Atk (FHE®D L, &FH
BAVEOMmFE T 5410, TA3 T2 15H, 6c3HEDI Tt
12 H, Ehrlich T 11 Hicxt L, HDA #FWi-iT
BLFhoEBIC ST S 200 TW0A L Lo L FERED
bit, R] doFmEzEo 65 2 HDA Th5 o
ERRESh TV A,

L Licdih, Townsend BAVEA: R] B X0 HDA
OB EER A 2 ERRE, EEMEs R] X
' HDA #BEN TR LI BBl LICHETE
b, R] 510" HDA 2 filamttif 52 AR
aShTxh, BEgshiclEaasriEEszirsc &0
FHleh, BHELCBESCESTEOET, HEtofT
BRbRIEZEZBRS. LikdisT, ZOFETI,
R] o ke ste a3 5 a2 EEEEMIZC in viteo
TER LR EEL RS, ¥7:, invitro TRE,
R Licsfric, #hhic R] B X0° HDA OiiEE
e pH BT, pHS6 LTes Wl OL@ED 5
, pH6.0 Ll ok Tk HilEEaE A Lbn 5 L8
HEhTW5,

Townsend B%®¥ OJjikE LB LT, AP TolEk:
%, ip-oral FiziL sc-oral @ TH Y, R] ol
Rt AH 3 50 EGM & s s Bt
Bricie bz E G 5. Lo~ T, #EEHRED
Townsend HOFERI VEL LD LB Zh 5.
YL, wwAl vAEgmiE L1210, P388 A v
ip-oral @O HFFC T ERAIT -T2 E&ITL, R] obifE
EESEILE T B bR -T. i, Ehrelich,
Sarcoma-180 [/ AL 72 ip-oral @ 3T 4,
T H20% OIEMRAGED bhvizic T ¥y, Xhig,
ip-ip OFRTEHIERATEHTHS & W shsi
B oA LT, EEOFIROS TR RSB BT
IR BT & v D fiagid Th T 481012,

3. RI &451vz2F» (PS-K), LyF+r&0Xi

HE

Py s (PS-K) A= 2 HiiisH
Heo L1210, P388 \zkf LT, ip-ip FATEXITH Y,
F¥7z Sarcoma-180 EHEELC &f L T, 500 mg/kg @
HExAuvicEa, EEEy o6 2%, #ofky sl
% DIEHEREAIE (TIR %) 2if3bhick LT

Wh, b, PR OWTHERE LT w5 A,
P388 jc % LT # L AT 250 mg/kg, day, ip O &ff
T5 BT S LTHh &, WD TICY
WA bhic L HE L TWL 5,

vy FvicB L T, Sarcoma-180 [EEgIRTC
LT, v+ v | mglke, day, ip O%ftTI0H K]
MRS Uicn A, IE MBI TR AE#21 0 B T
B, BN U6g THoTooicxil, EEIFTIX
1061 BB TR A B e b DT <, MR~ IS BT
ERA DR EBESh T3,

LizhiaT, 2vAasv (PS-K) BIUV vrvFF-v
i, 3k R] L @Ehi-fiEESHRYRTENT
BEhs,

ZheDfERI D, R] RatolEEc iR s
Lz vt AEfFAHORWERNEHEES MR
TeEBHR T, Wi bHEESR AT C & 20N
Ehi-.
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Abstract—Antitumor effects of Royal Jelly (R]). Toyoyuki TAMURA, Akira FUJII and
Noboru KUBOYAMA (Department of Pharmacology, Nihon University School of Dentistry
at Matsudo, 2-870-1 Sakaecho-Nishi, Matsudo, Chiba 271, Japan). Folia pharmacol. japon.
89, 73~80 (1987)

Antitumor effects of Royal Jelly (R]J) were investigated employing the transplantable
tumors of mouse advance leukemia L1210 and P388 strains and Ehrlich, Sarcoma-180
ascites and solid tumor strains. R] was administered orally in a prophylactic-therapeutic
(30 days before and 30 days after the transplantations of tumor cells) or a therapeutic
(30 days after the transplantations of tumor cells) manner. Tumor cells were transplanted
i.p. (ascites tumor) or s.c. (solid tumor). The daily dose of R] was 0 (control), 10, 100,
or 1000 mg/kg. In the case of the therapeutic experiments employing advance leukemia
L1210 and P388 strains, which gave quite a short survival period of 8~9 days, R] did
not show any antitumor effect. In the case of the therapeutic R] application employing
the Sarcoma-180 ascites tumor, which gave a moderate survival period of 16 days, the
increased life span was 9.3~19.3%; and with the Ehrlich ascites tumor (survival period
of 22.1 days), the increased life span was 20.4% (R] 10 mg/kg+day) and 17.6% (R] 1,000
mg/kg+day), but no antitumor effect was observed at the dose of 100 mg/kg-day. In the
case of the therapeutic experiment employing Ehrlich solid tumor, tumor growth inhibition
was 25.3~54.8%, where as the use of the prophylactic-therapeutic regimen gave a tumor
growth inhibition of 38.3~45.7%. In the case of the therapeutic R] application employing
Sarcoma-180 solid tumor, tumor growth inhibition was 45.1~59.7%, where as the prophylactic-
therapeutic regimen gave a tumor growth inhibition of 49.1~56.1%. There results indicate
that R]J is not effective against rapidly growing tumors; however, it is effective against
slowly growing tumors such as solid tumor.



