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Abstract

In order to investigate the preventive and therapeutic of royal jelly on diabetes, the levels of blood
glucose and serum lipids as well as the number of blood cells were determined in streptozotocin(STZ)—
diabetic rats. Rats were divided into seven groups. The R]J group was administered royal jelly and
the STZ group was treated with streptozotocin to induce diabetes. To determine the preventive effect,
diabetes was induced after administration of royal jelly for 2 weeks in group RS1/RS2. In group
SR1/SR2 diabetic rats were administered royal jelly for 2 weeks to investigate the therapeutic effect.
After 3 weeks, the body weight was reduced in STZ and SR1 groups and food intake was increased
in the STZ, RS1 and SR1 groups. The blood glucose level was similar to the control group in the
RJ, RS1 and RS2 groups and there was no effect in the other groups. The total lipid and triglyceride
level were lower in the SRl group as compared to STZ, and the total cholesterol level was higher
in the STZ group. The index of atherogenesis was lower in the RJ and SR1 groups compared to the
normal group. The number of red blood cells and hemoglobin was higher in the RJ and SR1 groups
and the number of white blood cells was higher in the R] and SR2 groups.
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Table 1. Classification of experimental group

, ST7Z? RP RJ STZ R]
Group
1st week 2nd week 3rd week
Normal - - - — —
R] - + + +
STZ + - - - -
RS1 -+ + + -
RS2 -+ + + -
SR1 + - + -+
SR2 + + +

(+: Treatment, — Non-treatment)
YNormal: Normal diet
R]: Normal diet, oral administration of royal jelly(3g/kg
- b.w./day) for 3 weeks
STZ: Normal diet, injection of streptozotocin(60mg/kg
- b.w.)
RS1: Normal diet, oral administration of royal jelly(3g/
kg - b.w./day) for 2 weeks and then injection of strepto—
zotocin(60mg/kg - b.w.)
RS2: Normal diet, oral administration of royal jelly(6g/
kg * b.w./day) for 2 weeks and then injection of strepto-
zotocin(60mg/kg - b.w.)
SR1: Normal diet, injection of streptozotocin(60mg/kg
- b.w.) and then oral administration of royal jelly(3g/kg
- b.w./day) for 2 weeks
SR2: Normal diet, injection of streptozotocin(60mg/kg
- b.w.) and then oral administration of royal jelly(6g/kg
- b.w./day) for 2 weeks
ASTZ: Streptozotocin
3R]: Royal jelly
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Table 2. Effect of royal jelly on body weight gain, food
intake and food efficiency ratio(FER) of normal
and diabetic rats

b D0y Food intake Y

Groups” _ Weight gain FER
(g/3weeks) (g/3weeks)

Normal 91.8%1256%Y 4092+ 4561° 022+0016°

3586+ 1691°  0.14+0.026™
42734 47.80® -0.15+0.057
4280+ 3832 0.13%0.032"
3790t 801™ 0.18%0.032%
SR1 -93.0%39.61° 472.3+100.17° -0.18+0.050°
SR2  52.0% 990° 4360+ 70.71% 0.12+0.007°

RJ 518+ 9.45°
STZ -64.3%+23.40°
RSl  583+1226°
RS2  60.7+13.22°

YSee the legend of Table 1.

?FER: Food efficiency ratio

PAll values are mean* SD(n=5).

Values within a column with different superscripts are
significantly different at p<0.05 by Duncan’s multiple
range test.
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Table 3. Effect of royal jelly on blood glucose change
of normal and diabetic rats

Blood glucose(mg/dl)

D
Groups

Tth day 20th day
Normal 850+ 7.81°% 732+ 15.77°
RJ 93.2+14.65° 83.0+ 11.02°
STZ 328.8+82.45 391.0* 92.66°
RS1 100.0+18.06° 72.4% 10.39°
RS2 94.6+37.53° 731t 15.30°
SR1 429.0+74.46° 369.3+171.03°
SR2 327.0+85.96" 387.3+ 8368"

YSee the legend of Table 1.
YAll values are meantSD(n=5).
Values within a column with different superscripts are
significantly different at p<<0.05 by Duncan’s multiple
range test.
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Table 4. Effect of royal jelly on total lipid and trig-
lyceride level in serum of normal and diabetic

rats

n Total lipid Triglyceride
Group (mg/d)) (meg/dD)
Normal 2872405647 68.2+21.19%
R] 255.2+28.76%° 530+13.86%
STZ 352018367 88.0£37.66
RS1 321.1+2589% 85.1 +22.48%
RS2 363.5146.18° 85.3+21.55%®
SR1 194.7+92.38° 41.0£20.46°
SR2 314.7+56.05% 71.0+16.00%

USee the legend of Table 1.

PAll values are mean® SD(n=5).

Values within a column with different superscripts are
significantly different at p<0.05 by Duncan’s multiple
range test.

P} ol XA thabo = o) A-S 23
AZr=E ], A 2295 $% SRITY A%l
off vl s}e] & A& Jeligled foAL dE
22 eyt

%44 2 A (triglyceride) $F9] 7-$-oll= A AbZel] 1]
3] STZFol F7lE & ol s T4
g-io] AR F3hohe Mardar(21)9) 2 79} o 5]
stolon o2 4l ¥ I FS A ) 9l
h(22)x B sl 2 AP e A naqs 95
SR1T-¢] STZZol w3t $x7} 423 (p<0.05).L.
2 Faslgong 2eA2rl AR A YA of &
< VA, BodEkg 2e]3k SR2TY A$ddle =ZA
Aol gl Ao 2 et} o] Abe) Aol A strep-
tozotocin®HE $933% STZF9] = A& $=ZF3} A x]
A o] A Jebd ZS Auk 249 sl B3
2 8F A gEe] Eolal Aeg A9

% 428 E(total cholesterol) $5¢] A%l = STZ
To] AT HTt T FAF Bolngy jA & F
A2 E Fo] Sliche A3H(23,24)9 9= 3Hy
ot Fa 3 Q1% & FHAHE 52 STZT o vl8lo
ABEAE 93 SR1T| Freld oz & AgS o
Bl ol 2ekAlel 9] viely BEIAZ W
W] ZH 28 E A 2e wA]slr] ool Ao Azt
Hoh =3 A sE 93 RS1F% RS2TolM & A
A3 FARE 25 Jehdigich

HDLEZ#H 28 & &M 2t F7bol f-2Ad o) ¢
Aoz Vehgon g8 dF A E i
HDLEZH2H & ¢35 42314 = AL vehyg
oH(25). LDLEH &8 & =5 E ) gans 9js
SR1T¢] STZT <l v]3le] F-2 7 8-g Yepgl o,

=

Table 5. Effect of royal jelly on total-, HDL- and LDL-cholesterol level in serum and atherogenic index of normal

and diabetic rats

Total cholesterol

HDL cholesterol?

LDL cholesterol®

n .. 4)
Group (mg/dI) (mg/d)) (mg/d1) Atherogenic index
Normal 640+ 693> 18.8+1.92° 346+ 6.08° 2.4%031°
R] 51.8+18.14™ 18.8+7.95° 194+ 840% 1.8+0.22°
STZ" 71.2+1579° 20.6+4.77° 330% 955 2.5+0.36°
RS1 66.7+ 6.80° 21.1+5.84° 285t 6.86% 2.3+059°
RS2 689+ 928 20.3£4.71° 316+ 7.58% 25+0.34°
SR1 40.3£19.19° 158+9.71° 163+ 7.20° 1.8+0.65°
SR2 65.0+13.11% 217252 29.1+13.01% 2.0+0.26%

USee the legend of Table 1.

2)High density lipoprotein cholesterol
Yow density lipoprotein cholesterol
¥ Atherogenic index: (Total cholesterol~HDL cholesterol)/HDL cholesterol
YAll values are mean® SD(n=5).

Values within a column with different superscripts are significantly different at p<0.05 by Duncan’s multiple range

test.
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Table 6. Effect of royal jelly on blood count of normal
and diabetic rats

Group” RBC” wBC? HGB”

(m/ul) (k/uD) (g/dD)
Normal 80+0.31% 100+2.86°  1581+1.69™
R] 85+0.32" 119+320°  162+0.70®
STZ 75+020° 90+253  14.3+054°
RS1  7.9+025" 99+278  150+047®
RS2  75%0.31° 74+154*  14.3%054°
SR1  85%071° 82+214°  164%145°
SR2  80+0.28% 116+332°  150%+1.19®

DSee the legend of Table 1.

“RBC: Red blood cell

*WBC: White blood cell

YHGB: Hemoglobin

YAll values are mean=SD(n=5).

Values within a column with different superscripts are
significantly different at p<0.05 by Duncan’s multiple
range test.
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