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Effects of Royal Jelly on the Immunotoxicity of
Cyclophosphamide

Myoung-Yun Pyo
College of Pharmacy, Sookmyung Women's University

ABSTRACT—Effects of royal jelly(RJ) on the immune system in normal and cyclophospha-
mide(CY)-treated mice were investigated. The results were as following:

1. Body weight, spleen weight, thymus weight, WBC, cell-mediated immunity (CMI, con-
tact hypersensitivity to DNFB), humoral immunity (HI, Hemagglutinin-, Hemolysin-titer) were
increased or decreased dependent on the day of administration of RJ in normal mice. But it

showed no effect on liver weight and RBC.

2. Combined treatment with RJ in CY-treated mice on the day which RJ showed the in-
creasing activities in normal mice inhibited the decrease of survival rate, body weight, spleen
weight, WBC and CMI caused by CY, but no effect on the decrease of thymus weight and HI

induced by CY.
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Royal Jelly?§ ¢ Cyclophosphamide?] Zxj— 1988
W 79x e AT e FUY Al
AAZ RIE WE5A EHygspua Apgslelon,
op§-22 AlF 20g 02 mlE FoiE ¢ UEE 05%
CMC-Naioll d=tA| 7o) CYH o2& Alkyloxan®l
vial(CY 200 mg, NaCl 90 mg 3) S B 55
0mol] §a4171 3 gel s 4T F 5
AFg-3hsdct.

oF29| o —djxT | FUg FAE alf2ef CY
Foddele AeAETE R FoAdd= 05%
CMC-Naol & Fofslodch RJF: &l F4F 4 =&
Foll 12](2500 mg/kg) £+ A4 547 1413](500
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CYFo & 597t 1913 R] 500 mg/kgs Fogh
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A PJrDJHP%% Phanuphak 5%¢] upyol| 2]s}e]
sk &, Clipperst Hx7]8 A}235le oF 3

o’ HE W AAG v}gx Bulo) 05% 24-Di-
nitro-1-fluorobenzene(©]3 DNFBz} &) 4 25/
& 2907 19138 " Asted 712H(sensitization) 4]
Hom, uhxet 7} 4] Fof 0.29% DNFBe} 20 we
vHA A9 FF wel 1% %X 8}o] ofr)(challe-
nge) A%<t Hiffk{E(ear swelling) &
engineer’s micrometer& A}-83h of7| A7l ¥ 24,
48, 72, 92hroll 7z} Ao £ HelZ 33w 2
Asha, zhzke} Aol A 71 AR (#F 23 F 49
P EANE 33 A o] HFA)E wo

Mitutoyo

HETF SEAIHHemagglutinin titer ; HA titer),
2-mercaptoethanol {4 SFAIME-HA titer)
H BYATHHemolysin titer ; HL titer) — Herrli-
nger'®¢} Subba Rac 5'9¢] Wy} ZFale] HA,
ME-HA ¥ HL titer& &343}qic}h & 34 wioke)
7382 2 HE heparin M FAp7| 2 ALY F,
532 Alserver’s solution(pH 6.7)-& 7}8ted 4T o))
BFspdA 25 ool dlo g Apgsigdch Al4
Hdell o) weF H¥F(sheep red blood cells ;
SRBC) & Ao 492 35 unielsiol A
A F 4X10YmS] FEZ SHsle] 2 ygol
02 miE H¥HEESY vhes Bddol Fabete] wio
(immunization) A Z o}

v 8443l & A (inactivated serum)-& Y Fa}
F A 6ol mhgre] AeAe Ao AP
Hoflol 4] Fejgt ¥ A 56ColM 305-3F wpA) gt
24 ¥AF9 HA(endogenous complement) &
HIBARAAN Q3, o]F SV B S¥A)
Z Aol AMg3t9dch

HA titerv AYFE-IA A& ANRef wjaAds)
¥ A& microtitation tray(Nunclon microtest tray)
o] A wellol 4} 25 W 2 5}e] phosphate buf-
fered saline(PBS, pH 7.4) E 28] Ald 3 AIsieis,
AAHg SRBC(2X10%/mi) 25 W2 7+ welldl] &}
dtof 37CellA 24170 F<F B2¥ F AP 83
AR5 FAsgc) & 50% ol 3L dodE=
HH] 3 IHEE lopE Jejleo] 2 A9
+A47kE hedr). ME-HA titere] 222 HA titer
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zuin} Eolah, gk 2] Al 3] 43s17] Aol
PBSgoo 2 #Ag 015M-MEy} v)2gds &
Ae 1113 &3hsted 37Col A 3087 WAIEh
ME= A e|3}ict.

HL titer:= HA titer A9} 22 dhow
vl&A3 84L& FMsz SRBCE U’ A
wellol] PBSo o & 20u) 3141%) gunia pig serum-E
25 WA 718 ohg 37Cel 4 14]2F whA] o] 50%°]
A 23 dogle ¥y Fa gMES FA 3t
log, 2 viepiadct.

SAN HMel-vE Agdnxe] R4 AHFL
Student’s t-test2 A A| st}

Aot 3 o

MZEgo| o|xlE Y& —Table 1.2 Balb/c9 LDs™
o sitkati= CYH 500 mg/kgs B7hd FAbgk =}
220 RIZE $olsle] 30d7te] AHEES g
#Holck, CYFAL M3k §F 7+ 547 1413t RJ 500
mg/kgs Foig AYT EEL 5% CY T4
% 597k 19113 RJ 500 mg/kgs Foidh U3l
CYFAF % 13] R] 2500 mg/kgs 7o AT
65%S vebllo] RJE Foi3h7] obi CYuks FAHe
NZ2Fe) 60%) wial R} FoiTel AEEo) ot
z71ge A% vehidh o] A HEEV}
npg-~oll XA 500rE AL 2ARE A¥F RIE 7o
ated Bg EahERe) v

HZEol olxls g8-rie2e] Bl CY, RIE

He-Folgt & A3 WsE #Fse] ebdl Ta-
ble 20l A4 B, CYE £3H 2 13] FARgh vpg-22 9]
A ozl vls] Foigke] Fobxlel ot f
ofdo g AA zrasidch RIE &5 Fostd4
wolli= Fojalel] wep xpelz} gli, 53] day Oef -
Foig) g dof) iz Hs Fo|H R FrEA
o} =3, CY9 RIE WEFA% 72 CY 25mg/
kgl vl oA o AFe] FriElden, CY
300 mg/kg s FAREE vbsol RIS Q4 547 F
A3 Fels CYsAer g AF7nrt oA
= et
7| sl o|xle - AHPTY vhesel CY,
R) = CY$ RIS ¥EFoiste] 8%, $4 ==
kel HE AlFe] g WE-E8 -raleick(Table
3). CYS} g-afo] Folalol whet £AJo] a4, 300
mg/kgd FHE wolw #lAe HAFol digk W
5 g0) 0.24+ 0.019%(p<0.01), F4lo] 0.12+ 0.02%(p
€0.05) & i3l Bl FAa= ) o] Turk 50l
Boargk WodArle] gk 547 x|l Zdelch
et b disiMe M2 cdakE ez o
skt

FAF opf-zeef] Fojdg& HEkA]A R] 2500 mg/
kgd 13] Foigt ATl M= dHrdodl vla] v
Ao} ZzlEle &ARS Moy, E3] day5 T
day+ 1ol o3k -9} 8] 42 1.35+ 0.45%<} 1.02+
1292 o) f-2H o Fris ok Ze F419
Aol thah WEE-L Foiolo wle}l zfe]ld B
day-5¢} day-3ell 13] §oigt FollMd= FolAde gl

Table 1. Effect of Royal Jelly on survival rate (%) in Cyclophosphamide-treated mecie.

days after CY injection

group administration (i.p.)
3 6 9 12 15 18 21 24 27 30
CY (500 mg’kg) day 0 100 95 90 85 75 65 65 60 60 60 60
CY (500 mg/kg)+ day 0, day+1 100 100 100 8 85 8 85 8 65 65 65
RJ (2500 mg/kg)
CY (500 mg/kg)+ day 0, day+1~+5 100 100 100 90 85 75 656 65 65 65 65

RJ (500 mglkg, x5)

RJ (5600 mg/kg, x5)+
CY (500 mg/kg) +

RJ (500 mg/kg, x5)

day-5~ -1,

day 0, day+1~ +5 100

100 100 90 75 75 75 76 75 7 75

Number of mice in each group: 20
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Table 2. Effect of Royal Jelly on body weight in normal and Cyclophosphamide-treated mice

group administration (i.p.) initial weight (g)  final weight (g)  increase rate (%)
Control - 23.70+1.02 25.11+£1.01 6.24+1.18
CY (12.5 mg/kg) day+1 24.92+0.40 26.14+0.61 4.89+2.06
CY (25 mg/kg) day+1 24.67+0.72 26.00+0.78 5.63-1.65
CY (50 mgikg) day +1 26.13+0.59 24.4640.79 1.33+2.14*
CY (100 mg/kg) day +1 23.54+0.84 23.75+1.06 0.79+2.12*
CY (200 mg/kg) day +1 24.47+1.58 23.4311.97 -3.63+3.28"
CY (300 mg/kg) day+1 22.66+1.03 20.66+1.20 -8.98+2.14**
RJ (500 mgrkg, x5) day~5~-1 22.88+1.46 24.53+1.69 7.09+1.09
RJ (2500 mg/kg) day-5 24.90+2.11 26.90+2.95 7.66+3.30
RJ (2500 mg/kg) day -3 24.57+0.13 26.03+0.41 5.98+1.79
RJ (2500 mg/kg) day -1 21.63+1.02 22.23+0.69 3.59+4.36
RJ (2500 mg/kg) day 0 27.30+£0.51 31.074£0.73 13.83+2.46*
RJ (2500 mg’kg) day +1 25.67+1.27 26.03+1.58 4.24 +3.86
RJ (2500 mg/kg) day+3 28.60+0.3% 29.10+£0.86 3.21+2.80
RJ (500 mg/kg, x5) day+1~+5H 23.28+1.62 25.50+2.15 9.29+2.03
RJ (500 mg/kg, x5)+ day-5~ -1, 24.93+1.15 23.93+1.85 -4.38+3.79**
CY (300 mg/kg) day+1
RJ (500 mg/kg, x5)+ day-5~ -1, 22.69+0.86 25.61+1.25 12.67+2.18"#
CY (25 mg/kg) day +1
RJ (2500 mg/kg)+ day -5, day+1 22.8040.67 25.05+1.53 9.46+4.63
CY (25 mg/kg)
RJ (2500 mg/kg)+ day -3, day+1 25.30+0.64 29.10+1.20 13.85+2.44
CY (25 mg/kg)
RJ (2500 mg/kg) + day 0, day+1 24.68+0.64 27.41+1.13 10.99+3.99%*#
CY (25 mgrkg)
RJ (2500 mgrkg) + day +3, day+1 23.59+0.80 25.00 + 0.86 6.08+1.99
CY (25 mg/kg)
RJ (500 mg/kg, x5)+ day+1~ +5, 26.07+1.54 27.34+1.61 4.99+2.03
CY (25 mg/kg) day+1

Final body weight of mice was measured on day +6.

Control gorup was injected with saline and 0.5% CMC - Na.

Each value is the mean+ S.E. of 4—6 mice.

Significant difference from control group (*p<0.05, **p<0.01)
Significant difference from CY (25 mg/kg) group (#p<0.05)

9] o} 0.15+ 0.04%2} 0.16+ 0.03% 2 HxET-2 0.23
+0.02%9) Blate] 7hasbeia, 2 9le] FoladeA
= gz27s 2 2ol F vhehiA wskeh =3, RJ
500 mg/kgS 19 13] 547 o33 A8t (day-5~
— Dol FAlel wWE-gol 009+ 0.02%% HET
o wlal WAEA Fasltedch CYer #hRriA R
RI% %ola), Sojubio)] ztrigle} 7hate} Fekelle

o4& v}

ot ez Jebgo) CY(25 mg/kg,

day+ 1 & H2l¥ vhesol RJIE HEFARE 7
Soli £oldd, Foiubiel uwle}l oF7te AelE v}
ehyu}, wlAkEeke] CYZ(0.67+ 0.03%) o s
7 ARe Hol widte] mX& CYS 5440]
RI& Qste] dA=deS o & Udd 22t
CYel §aFeke] zhao] digh RJe oA Adhe
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Table 3. Effect of Royal Jelly on organ weight in normal and Cyclophosphamide-treated mice
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group administration (i.p.)  spleen/b.w.x100  thymus/b.w.x100 liver/b.w.x 100

Control - 0.78+0.05 0.23+0.02 5.88+0.14

CY (12.5 mg/kg) day +1 0.65+0.03 0.18+0.04 6.17+0.25

CY (25 mglkg) day+1 0.67+0.03 0.19+0.01 5.7240.18

CY (50 mg/kg) day+1 0.62+0.05 0.22+0.03 6.19+0.30

CY (100 mg/kg) day+1 0.66+0.11 0.17+0.03 5.36+0.13

CY (200 mg/kg) day +1 0.47 +0.08* 0.11+0.04 6.34+0.48

CY (300 mg/kg) day +1 0.24 +0.01** 0.12+0.02* 5.32+0.29

RJ (500 mgrkg, x5) day-5~ -1 0.63+0.11 0.09+0.02* 5.90+0.30

RJ (2500 mg/kg) day-5 1.35+0.45** 0.15+0.04 6.78+1.45

RJ (2500 mg/kg) day -3 0.83+0.04 0.16+0.03 5.67+0.03

RJ (2500 mg/kg) day-1 0.6940.09 0.23+0.04 5.56+0.32

RJ (2500 mg/kg) day 0 0.91+0.27 0.23+0.01 6.01+0.51

RJ (2500 mg/kg) day +1 1.02+0.12* 0.2140.03 5.65+0.31

RJ (2500 mg/kg) day +3 0.87+0.17 0.22+0.02 6.24+0.10

RJ (500 mg/kg, x5) day+1~+5 0.74+0.14 0.27+0.08 5.80+0.21

RJ (500 mg/kg, x5)+ day-5~ -1, 0.71+0.05 0.214+0.02 6.60+0.15*##
CY (25 mg/kg) day +1

RJ (2500 mg/kg) + day -5, day+1 0.77+0.06 0.23+0.02 6.59+0.27*#
CY (25 mg/kg)

RJ (2500 mg/kg) + day -3, day+1 0.81+0.05 0.19+0.02 6.13+0.21
CY (25 mg/kg)

RJ (2500 mg/kg) + day 0, day +1 0.71+0.03 0.19+0.03 6.85+0.25
CY (25 mgrkg)

RJ (2500 mg/kg)+ day+3, day+1 0.92+0.07## 0.19+0.02 6.25+0.24
CY (25 mg/kg)

RJ (2500 mg/kg)+ day+1~ +5, 0.74+0.04 0.16+0.02 6.70 + 0.30*##
CY (25 mg/kg) day+1

Mice were scrified on day +6.

Control group was injected with saline and 0.5% CMC-Na.

Each value is the mean+ S.E. of 4-6 mice.

Significant difference from control group (*p<0.05, **p<0.01)

Significant difference from CY (25 mg/kg) group (#p<0.05, ##p<0.01)

FEebA viehdx] i)

HET W HEYT ol 0lXle HY—olfie B
el CY, R} =& CY9} RJE HEF9Y &
Fdzdlie] wygFel HAF 5 sk}
(Table 4). CYS £=pdz 13 Falgh npgio]
RBCo+ thzwat A9 vlsslgor}, WBCEE
Fodafo] oprle] el FAlo] FrlElo] oz Tol
vl 100 mg/kgell A+ F 16.5%, 200 mg/kgell A+
°F 22.4%, 300 mg/kgell e <F 64.8%(p<0.01) 7t

2¥ ok

RIE A4 ohf-2e 48 79 RBCHE dx
T3 A9 wlsdte] kg wix|z] gt WBC

A
T

o, Fojubuiol ulel abo]E Wi, day 09}

day+3e] RIE %o & ol fzTol uls)
A3 ooz F7HF 514%, 21.3%) =HYo
A4 5U7 R Aol 28] 3taEdc) =4,
CY(25 mg/kg, day+1)Z H2lgl of$Ad RIS
WEFg Aol CYY Aol h3 =Ado)
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Table 4. Effect of Royal Jelly on number of WBC and RBC in normal and Cyclophosphamide-treated mice

WBC (x 103/mm3)

RBC (x105/mm3)

group administration (i.p.)

Control -
CY (12.5 mg/kg) day +1

CY (25 mg/kg) day+1

CY (50 mgrkg) day+1

CY (100 mg/kg) day+1

CY (200 mg/kg) day+1

CY (300 mg/kg) day+1

RJ (500 mg/kg, x5) day-5~ -1
RJ (2500 mg/kg) day-5

RJ (2500 mg/kg) day-3

RJ (2500 mg/kg) day-1

RJ (2500 mg/kg) day 0

RJ (2500 mg/kg) day+1

RJ (2500 mg/kg) day +3

RJ (500 mgrkg, x5) day+1~+5

RJ (500 mgrkg, x5)+CY (256 mg/kg) day-5~ -1, day+1

RJ (2500 mg/kg) + CY (25 mg/kg) day -5, day+1
RJ (2500 mg/kg)+CY (25 mg/kg) day-3, day+1
RJ (2500 mg/kg)+ CY (256 mg/kg) day 0, day+1

RJ (2500 mg/kg)+ CY (25 mg/kg) day +3, day+1

RJ (500 mgrkg, x5)+CY (25 mg/kg) day+1~+5, day+1

4.92+0.34 (0)

4.89+0.19 (-0.6)
4.56+0.52 (-17.3)
5.55+0.73 (12.8)
4.1110.58 (-16.5)
3.82+0.25 (-22.4)
1.73+0.41 (- 64.8)**

2.23+0.40 (~54.7)**
4.1840.39 (- 15.0)
4.4541.18 (~9.6)
4.26+0.74 (-13.4)
7.454+0.40 (51.4)*
4.64+0.81 (=5.7)
5.97+0.28 (21.3)
3.55+0.73 (- 27.9)

4.34+0.38 (-11.8)
4.6740.25 (-5.1)
4.88+0.41 (~0.8)
5.06+0.56 (2.9)
5.14+0.29 (4.5)
5.00+0.50 (1.6)

9.14+0.20 (0)

9.03+0.23 (~1.2)
9.30+0.23 (1.8)
8.94+0.54 (-2.2)
9.37+0.58 (2.5)
9.6210.06 (5.3)
9.19+0.41 (0.6)

8.88+0.52 (= 2.9)
9.30+0.23 (1.8)
9.37+0.58 (2.5)
9.71+0.05 (6.2)
8.95+0.54 (~2.1)
9.59.+0.74 (4.9)
9.62+0.06 (5.3)
9.17+0.46 (0.3)

9.82+0.24 (7.4)
8.93+0.28 (-2.3)
9.30+0.92 (1.8)
9.17+0.46 (0.3)
9.02+0.26 (~1.3)
8.8140.27 (- 3.6)

Mice were sacrified on day + 6.

Control group was injected with saline and 0.5% CMC-Na.

Fach value is the mean +S.E. of 4-6 mcie.

The number in parenthesis is percentage of each group to the control group.
Significant difference from control group (*p<0.05, **p<0.01)
Significant difference from CY (25 mg/kg) group (#p<0.05, ##p<0.01)

» ojHql Aol= gigl ot AR F4she
A4S BeolFgch

MEZAM tddul20f| o|xX[= 0f%E—Phanuphak &Y
2 vl$-25 DNFBR #3tsla 4o F Fd3 A
% 9(DNFB)2 2 op7IA1zw ul, of7] F 6437}
& ear swellings FHFT £ gz, =3
DNFBol| tHg H&A nlube-§ d9yg3yeos A
A vpg-2ol| 2] )3 (transfer) A1 & $idith= B
2E sk 2 Zs DNFBe didt 434 49
vl-2 % picryl chlorideol] tgh zpuink-g-s} mpztrs)
2|8 =]<d38(delayed type)°ol® T-lymphocytes7}
Fojshs Al EA Hguk-g-(cell-mediated immunity,

Jo

CYo%
iy

tlo

CMD o] izt £ AddME of vpez
l22~& DNFBE 7Hatat o7& 1713 CY, RJ
Ex CYe RIS WEFoste] A2 Hodubgo
A& d3%E A3k (Table 5).

HEA AubgE o el ofy] F 2441 7P
L 48-72A17H00) HuxE vepdcia st 3}
o] & ¥oli grh ¥ AYPAE Table 5o4 e
ulel zro] DNFB2 7Hzhst o718 A|Z positive
controli-& 72417 oA olE AR Hirg: jehll

96413t M Fraslech = o] & &l
Tto g z}AkAl7la DNFBE of7| & 217 negative
control¢] o|&&x]d vl ¥ FX& viehlo]
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Table 5. Effect of Royal Jelly on contact hypersensitivity to DNFB in normal and Cyclophosphamide-treated

mice.
ear swelling (x 10-2 mm)

group administration 24 hr 48 hr 72 hr 96 hr

ip)
Normal - -0.09+0.23 0.17+0.30 0.66 +0.56 1.00+0.52
Negative control - 0.89+0.79 1.06+1.33 2.144+0.86 1.81+1.23
Positive control - 1.86+0.72 (0) 3.28+0.62 (0) 6.03+0.89 (0) 3.7841.00 (0)
CY (25 mgrkg) day+2 0.67+0.32 (-64.0) 1.73+0.10 (-47.3) 4.39+0.87 (-27.2)  1.89+0.58 (-50.0)
CY (50 mgikg) day +2 0.741+0.60 (-60.2)  1.74+0.10 (-47.0)  3.63+0.58 (~39.8)  2.5240.04 (~33.3)
CY (100 mg/kg) day +2 -0.83+0.52 (-144.6)* 0.17+0.40 (-94.8)** 0.841+0.35 (-86.1)** 1.5940.78 (-57.9)

RJ (500 mg/kg, x5) day-5~-1 1.33+0.51 (- 28.5)

RJ (2500 mg/kg) day-5 0.33+0.47 (- 82.3)

RJ (2500 mgrkg)  day-3 3.94+1.41 (111.8)

RJ (2500 mg’kg) day 0 4.46£0.74 (139.8)*

RJ (2500 mg/kg) day+3 2.11+0.79 (13.4)

RJ (2500 mg/kg) day+5 1.55+0.60 (-16.7)

RJ (500 mg/kg, x5) day+1~+5 0.45+0.19 (-758)

RJ (2500 mg/kg)+ day-3, 1.28+0.55 (- 31.2)
CY (25 mgrkg) day +2

RJ (2500 mg/kg)+ day-3, 0.36+0.66 (~80.1)
CY (100 mg/kg) day +2

RJ (2500 mg/kg)+ day 0, 1.7840.74 (-4.3)
CY (25 mg/kg) day +2

RJ (2500 mg/kg)+ day 0, ~0.08+0.45 (-104.3)
CY (100 mg/kg) day+2

RJ (2500 mg/kg)+ day+3, 1.15+0.55 (- 38.2)
CY (25 mg/kg) day +2

RJ (2500 mg/kg)+ day+3, ~0.17+0.64 (-109.1)
CY (100 mg/kg) day+2

2.75£0.55 (- 16.2)
2.3340.49 (- 29.0)
5.19+1.23 (58.2)
5.2241.13 (59.2)
3.56+1.19 (8.5)
3.64+0.87 (11.0)
2.22+0.97 (-32.3)

1.86+0.91 (-43.3)

1.19£0.71 (-63.7)

4.3610.89 (32.9)

0.50+0.52 (—84.8)*

2.70+0.82 (-17.7)

1.251+0.23 (~61.9)*

3.5811.16 (-40.6)
2.50+0.51 (- 58.5)*
6.03+1.55 (0)
5.72+1.11 (-5.1)
4.5541.67 (-24.5)
4.80+1.34 (~20.4)
2.89+0.68 (-52.1)*

2.2040.23 (-63.5)**#

1.1910.88 (-80.3)**

5.94+0.73 (- 1.5)

1.09+0.44 (-81.9)**

2.48+0.60 (-58.9)*

3.92+1.16 (- 35.0)&

2.9240.93 (-22.8)
3.0810.36 (- 18.5)
4.8611.09 (28.6)

4.3940.37 (16.1)

2.0040.96 (-47.1)
3.31+0.84 (-12.4)
1.7810.69 (-52.9)

2.53+0.68 (- 33.1)

1.28+1.19 (-66.1)

4.20+£0.68 (11.1)

1.42+0.66 (- 62.4)

2.93+0.58 (-22.5)

3.674£0.52 (~2.9)

Normal group was sensitized and challenged with vehicle alone.
Negative control group was sensitized with vehicle and challenged with 0.2% DNFB.
Positive control and experimental groups were sensitized twice (day 0, +1) with 0.5% DNFB and ehallenged with
0.2% DNFB on day+5, and the ear swelling was measured 24, 48, 72, 96 hr later.

Each value is the mean+ S.E. of 4-6 mice.

The number in parenthesis is percentage of each group to the positive control group.
Significant difference from positive control group (*p10.05, **p10.01)
Significant difference from CY (25 mg/kg) group (#p10.05, #4#p10.01)
Significant difference from CY (100 mg/kg) group (& p}0.05, && p10.01)
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Table 6. Effect of Royal Jelly on the antibody production to SRBC in normal and Cyclophosphamide-treated

mice.

ME-HA titer (log,)

HL titer (logy)

group admugsrt)r)atlon HA titer (logy)

Control - 4.92 +0.28 (0)

CY (12.5 mg/kg) day+1 4.00+0.55 (-18.7)

CY (25 mg/kg) day+1 2.8410.41 (-42.3)**

CY (50 mg/kg) day+1 0.50+0.50 (-89.8)**

CY (100 mg/kg) day+1 0.00+0.00 (~100.0)

RJ (500 mg/kg, x5) day-5~-1 5.00+0.58 (1.6)

RJ (2500 mgrkg) day-5 2.67+0.67 (-45.7)*

RJ (2500 mg/kg) day-3 3.67+0.88 (-25.4)

RJ (2500 mg/kg) day -1 2.67+0.33 (-45.7)*

RJ (2500 mg/kg) day 0 2.67+1.33 (-45.7)*

RJ (2500 mg/kg) day+1 4.0010.00 (—18.7)

RJ (2500 mg/kg) day+3 5.00+1.00 (1.6)

RJ (2500 mg/kg) day+5 5.33+0.88 (8.3)

RJ (500 mg/kg, x5) day+1~+5 4.25:+1.25(-13.6)

RJ (500 mg/kg, x5)+ day-5~-1, 2.00+0.82 (-59.4)**
CY (25 mg/kg) day+1

RJ (2500 mgrkg) + day -5, 2.25+1.32 (-54.3)**
CY (25 mg/kg) day+1

RJ (2500 mgrkg)+ day-3, 3.67+0.67 (-25.4)
CY (25 mg/kg) day +1

RJ (2500 mg/kg) + day 0 3.33+0.33 (-32.3)
CY (25 mg/kg) day+1

RJ (2500 mg/kg)+ day +3, 2.50+0.66 (-49.2)**
CY (25 mg/kg) day +1

RJ (2500 mg/kg)+ day +5, 3.00+0.66 (-39.0)**
CY (25 mg/kg) day+1

RJ (2500 mg/kg)+ day+1~+5  2.63+0.50 (—46.5)**
CY (25 mg/kg) day +1

2.52+0.34 (0)

1.00 +1.00 (-60.3)
0.44+0.22 (-82.5)**
0.00+ 0.00 (—100.0)
0.00+0.00 (~100.0)
2.3340.33 (-7.5)
1.33+0.33 (-47.2)
1.67+0.33 (-33.7)
1.33+0.33 (-47.2)
1.67+0.33 (-33.7)
1.00+1.00 (- 60.3)
1.00+1.00 (-60.3)
2.33+0.67 (-7.5)
2.50+0.50 (-0.8)

0.00+0.00 (~100.0)
0.75+0.75 (~70.2)
1.67+1.67 (~33.7)
0.67+0.33 (~73.4)
0.67+0.42 (~73.4)*
0.60+0.40 (-76.2)*

0.8340.40 (- 67.1)*

5.35+0.43 (0)

6.00+0.55 (12.2)
3.68+0.68 (-31.2)*
1.25+1.25 (~76.6)**
0.00+0.00 (-100.0)
6.00+0.58 (12.2)
1.33+0.33 (~75.1)
5.00+0.58 (~6.5)
2.00+0.58 (- 62.6)**
2.67+1.45 (-50.1)*
5.00+0.58 (-6.5)
4.00+1.16 (-25.2)
6.0040.58 (12.2)
5.2540.48 (-0.2)

4.2541.55 (~20.6)
4.00+1.69 (-25.2)
5.00+1.53 (-6.5)
4.33+1.33 (-19.1)
3.00+1.22 (-43.9)*
4.711£1.06 (-12.0)

3.00+1.13 (- 43.9)*

HA: Hemaglutinin; ME-HA: Mercaptoethanol resistant-HA; HL: Hemolysin; SRBC: Sheep red blood cells Mice were

immunized with SRBC on day 0. Titers were assayed on day +6.

Each value is the mean+ S.E. of 4-6 mice.
The number in parenthesis is percentage of each group to the control group.
Significant difference from control group (*p<0.05, **p<0.01)
Significant difference from CY (25 mg/kg) group (#p<0.05, ##p<0.01)
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