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The effect of royal jelly to the lipid peroxidation

in diabetic rats
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Abstract

Royal jelly is a widely used as a supplementary food. The present study was designed to
investigate the effect of royal jelly to the lipid peroxidation in diabetic rats. Body weight, blood
glucose level, malondialdehyde (MDA) activity, superoxide dismutase (SOD) activity, catalase
activity, glutathione activity and glutathione peroxidase (GSH-Px) activity were determined every
7 days both before and after administration of streptozotocin 50 mg/kg. Mean plasma glucose
level was significant increased from that of the control group in both pre-treatment and post-
treatment. The percent change of body weight profile was significant decreased from the control
group in both pre-treatment and post-treatment. Mean MDA and mean glutathione were
significant increase from the control. Mean SOD activity and mean GSH-Px were significant

decrease from the control. Mean catalase activity was not significant difference when compared

to the control group.

Oral lyophilized royal jelly administration of 2 g/kg once a day to the control group
showed significant decrement mean MDA at day 49 (p < 0.01) in pre-treatment. Meaxi MDA in
post-treatment significantly increased at day 28 (p < 0.001) and significantly decreased at day 56
(p < 0.05). Mean SOD activity was significant reduction at day 14 (p < 0.001) and at day 56 and
day 70 (p < 0.05). Mean catalase activity was significant decrement at day 28 (p < 0.05) in post-
treatment. Mean glutathione was also significant increment at day 28 to day 49 (p < 0.05) and
day 56 (p < 0.001) in pre-treatment. Mean GSH-Px activity was not sifnificant reduction
throughout the experiment. Oral lyophilize& royal jelly administration of 2 g/kg once a day to the
diabetes group showed significant decrement of MDA in both pre- and post-treatment; p < 0.05 at
day 49, p < 0.001 at day 42 to day 56 in pre-treatment, p < 0.05 at day 35, p < 0.001 at day 28,
day 42 and day 49. Mean SOD activity was significant increase p < 0.01 at day 56 in pre-
treatment and p < 0.001 at day 28, p < 0.01 at day 46 and p < 0.05 at day 32 in post-treatment.
Mean catalase activity was significant reduction p < 0.05 at day 42 in pre-treatment, p < 0.01 at
day 28, day 49 and day 56, p < 0.001 at day 35 and day 42 in post-treatment. Mean glutathione
activity was significant increase at day 42 and day 70 (p<0.05), day 49 and day 56 (p < 0.01) and
day 63 (p < 0.001)in pre-treatment. Mean GSH-Px activity was significant reduction at day 56
(p<0.05) and day 63 (p < 0.01) in pre-treatment and at day 28 to day 49 (p < 0.001) in post-
treatment. From our studies it has appeared that royal jelly partially has antioxidant activity and
partially inhibit lipid peroxidation probably by increase the number and /or the quality of
antioxidant such as SOD activity and glutathione activity. However the time given royal jelly did

not clearly showed in this report.
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WAUAY 0.1 M ethylene diaminetetraacetic acid, 1.5 mg % potassium cyanide, 1.5 mM nitroblue
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tetrazolium, 0.067 M phosphate buffer wanldidiu udrlamnisganduuasii s60 urlu
A5 NBUNY standard curve

3.6 U3 catalase WAl 67 mM phosphate buffer 4ag H,0, — phosphate Buffer
hdedu udududlediufen dszum 100 lulnsdes wanldididu udrfasimsganiu
wateft 240 W Tuias fvuSY standard curve fwSouTaed3ifeady unld catalase standard
solution Tu/Suaa9 9 A

3.7 5 glutathione peroxidase hdetadien 100 Tulasdns waudy 5o
mM Tris buffer, glutathione reductase 1l cumene hydroperoxide ﬁq'l”;’mu 5w damims an
nduuteradt 340 w1 Tuwas HouRY standard curve

38 1S glutathione hA0thadea 0.1 Naddns WeuswAy 0.1 M
phosphate buffer pH 8.0 1AY dithiobis (2-nitrobenzoic acid) 0.4 g % udni lleuans @‘ﬂﬂﬁu
waredi 410 i Tuwas doudy standard curve Min3ouTag3TMeadu udl¥ glutathione standard

solution Tui/Sumuana 9 fiu

A o av

AMUNNINTAVY
9 a e 1 a o o 4
‘H'E)Q‘l.l{]‘].!ﬁﬂ'l3‘!16»1ﬂ1ﬂ’3_‘]ﬂ’dii’)710'1 AUSUNNUMARNT

UNINAEASUATUNS I 1@ qYNIN 23, AFUNN 10110

ez NMAUHUNISIY

AUATRUT 2543 - WOHANL 2544

insepnlFlumsidy

g oo 9 d ny a
ATAANNYN 1ﬂjﬂlﬁaﬂ15ﬁuu

A o A
INTTIANTIHANAULA (spectrophotometer)
IO IT AN, T 0TI s YilRaziBen
4 .
1n39952u2aKa (microcomputer)
- 1nT09)uIMI04 (centrifuge)
inFoaunan (vortex)
 J
1 1YUARIUANYUNYI (water bath)

a

4' v a 4
AAUATOINIMNNINNINAAT
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Q/

Faquazginsalinenmans
autopipette YHIAA T |
pipette tip YUIAA 9
pipette tip rack

eppendorf tube

eppendorf tube rack

glass test tube

glass test tube with screw cap
test tube rack

43912 (Duran) YUIAA1
autoclaved tape

aluminium foil

msnll
MY
pmsdal uaz’s’aqsmuauumfa
1f1nt'§'u (double --distilled water)
ethanol
chloroform

sodium chloride

g

o o d a
gamsaldmsvaRs s USunang Iae

a

gaasnldmiuingeilSa MAD

A o

J LY. d |a
FAMIANTIMTUAATIENYT U ALT, AST
~A o o a ¢ 1a ‘
gamsald izl SoD
gamsnlidmiuTing Ui catalase
s o o a g (a . .
gamsnldmiuAnT 1z US UM glutathione peroxidase

gamsniidmiuinseiuSuna glutathione

919y UBINOAIDA Hazdu 9
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wmamsldutazenlsana

¥
v o

\J (Y : L= - - an 3

1. WampszAuhmMaluaen szﬂuum1a1umammﬂy,ﬂﬂm"luummqmnﬂy,
:\d' 3as ; s 1 :’ @ a a ar (- Qs :‘ &

Un@fi lasuunie 2 afuaeminga 1 Alansudetu uazszﬂuu1ma1waammﬁu,,m1
’ 1 1 o ; [ A o" L4 e = o 1 s q’: 1
U "lmmnmamﬂﬂgtmmmﬁ"lﬁ'suunm 2 nfunAmimiinga 1 Alanfuneiu nelungu
. < - v J (] s
pre-treatment (AW 1) UAY post-treatment (N 2) eeursasudulduuie lufinaanszay
:‘ - do o 1Y a a" ar . a a o oy
hmaludenlunyidmhldduwmnusiadeslay  steptozotocin 50 Haaniudeth

1 o :‘ A Ao o yﬂ ¥ a 4 P e
szavthaa ludeavesmyngmi Ididluumanu ldmugeiivedied

winda 1 Alansu™’
Woddigy (p < 0.05-0.001) ANBANITNANGIABNGY pre-treatment ny,m1m1uﬁ1m?§umj‘7iszﬁ'n
438.33 % 14.57 D9 499.33 £ 20.56 uawwmmmﬁm?umiﬁaﬁm?iuagjﬁszﬁu 417.25 £
98.87 14 477.25 + 38.41 KAYAGY post-treatment My NuUARAsBgRisEAY 449.50 + 43.01

4 a L 4 4 o
84516.67 +0.0001 HATHYLLIMNTUNTTUHUAIAURAUDYNTLAY 446.14 + 82.42 §4498.14 +

9
-~

v t v
56.99 aunyUnaandeszAtimaegh 160.17 £ 16.94 0 166.00 +19.95 AA0ANISNARDY

Blood glucose (pre-treatment)

__ 600
®
[=}
£ 500
g 400 ——niA
2 300 —8— 11 & unils
g) 200 3 T ‘ oM
5 =t T —— DM & uNiN
o 100
2 o
o

0 i 1 i t 1

day0 day14 day42 day49 day56 day63 day70

Days after treatment

$ ‘ e Oy o < { o é’

w1l anWurasmsasulasssdauhmaludeavesylng  wydn@an ldsuuuig
1 4 ]

1A 2 nivdetmiings 1 Alansudedy wywma (OM) uazvyumuila

g J o 1 :‘ L o [ s L\ - J i
m 2 Suusianiuaomiingl 1 nlansunoiu 1unqu pre-treatment

nyina : n=6
a o 3 @ : LYY a o 1w ’
nynAaTunNAg 2 niudetimings 1 Alaniudedu n=6
YUY n=6
-~ 3 fod 4 :‘ o o o g 1 L
NYINHNUEATUUNAL 2 nfuaoiiningy 1 Alanfudedy n =6
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Blood glucose (post-treatment)

800

600

: - —— 1ni
400 § —— 1 & unie
/ —&k— DM

200 r — ’ - —>— DM & unila
i I

I i I

Blood glucose level (mg%)

day 0 day28 day35 day42 day49 day5S6

Days after treatment

4 o :’ = = 4 (4 ;
a2  asueasmsulfoundasszauhaaludeaveanylnd  wyilnAd 1dTuuuRg
i 4 iy '
YA 2 nSuaeninda 1 Alansudedy MyuLmaTe (DM) azrygumnuila
o Ag el 4 :‘ L. = [ f  or 4
YA 2 SuunEensuai g 1 ATansuAedu lunqu post-treatment

nyiln@ ’ .

n==6
A = 3 g ' 0, o ar o o 1 L
wyUn@eSuuLHe 2 nFudetimiingl 1 Alansusady n=6
MYy n=6
) 3 o i Oy LY g = o t ar
MMM NUNAT 2 nfudedminga 1 Alansudedy . n =6

RS v al ' - v .
2. #anRiHunm3l  mslasuulaudesisualimiin (% change of body weight)
= L) 3 = 3 L ¥ Oy %3 Qs L o t o ‘I
voanyinAuazvylnaiaSuuuisvuin 2 asudetimings 1 Alansuseiululianuuan
e 8w A o o : o dy v 2
aedu shwdadsiududdy  SuRerdumgumuuasnigumaui 1asuuuissua 2
1 4 v [
nfudeimiings 1 Alanfudedumihmindsanaududrussuminauenaeanisnaans
} 4 ]
(MiloUAUNIINGY pre-treatment 1A% post-treatment  WYNRA streptozotocin 50 mg/kg HAAII
4 et a :’ v v a S o Slﬂ
wuie lifinamsihmindas lunyilnauas Tunyidmi iy Tsawmaulae
1] 3 Q' QI =y =y o T o
streptozotocin 50 mg/kg DaudNUVHIAAEINAMNOAT NI LAY TauazsuuTiveeda
1 = : o . o ﬁ'
Tnu® Tyl ldhnseuumsndauui 1l freez dried ldmoasosngnivn

v 1 4
wiiav 17 lilinamianimin@ @3N 3 (pre-treatment) 1AL NN 4 (post-treatment)
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% Change of body weight (pre-treatment)

120

100 i

3

'g 80 e ¥ ——nii

> i :C - X
| .§ 60 :E/ —=—1infi & wniN
‘ g 40 // —hk— DM
| g ~>— DM & Ui
| £ 20 -
t o E ]
} = 0 T 0 itk

-20

day 0 day14 day42 day49 day56 day 63 day 70

Days after treatment

AN 3 ﬂﬂwu’dm % change of body weight T8 ynd nyiln@An lasuuuiua 2 nfy
2
ﬂaumuﬂm 1 ﬂTansmmu MY (DM) nmmmmmww"lﬂsuuuwwmﬂ

2 ﬂsuﬂaumuﬂm 1 A Tansusedu Tunqu pre-treatment

% change of body weight (post-treatment)

80

= _ &
o 60 T T I
°;’ —~o—n@
g 40 L - — 8 1nf 8 unih
bt ~&— DM
- /
g) 20 —¥—DpM & uuéa
.g y *——*—_‘
Q 0 = T
°\° .

-20

day O day 28 day 35 day 42 day 49 day 56

Days after treatment
. a ady Yo 3 L4
w4 nsuans % change of body weight mmwy,ﬂﬂm ﬂléﬂﬂﬂ‘lﬂ”lﬂiﬂﬂﬂﬂd‘ﬂﬂﬁ 203U

14 [ F 4
Aot miings 1 Alansudetu My (DM) wazvyunuui lasuunie

¥
YA 2 nTuEpIMYna 1 Alaniuseiu lunqu post-treatment
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3. WAAd3ZAL malondialdehyde (MDA) U MDA vosnyUnaiauviiy 73.88
+ 832 fl9 12326 + 15.69 nmol MDA/100 mgHb  mwsmimylfiduumnudae
streptozotocin WU US04 MDA vesmyimauegfisedy 467.92 + 33.04 9 79427 +
44.03 nmol MDA/100 mgHb ganamytlnasgniided sy p < 0.001 89 p < 0.05 ﬁ”m pre-
treatment I{A% post-treatment NQUAYUNA YA pre-treatment o ldsumaeSinuinna 2
niudetiming 1 fAlanfuro i WUl oA pre-treatment 5¥AU MDA activity anaseg195iy
§1iey p < 0.01 i day 49 A7U9YA post-treatment tﬁui‘fuadnﬁﬁuf’nﬁ’fg p<0.001 # day 28 w2
annsey NN IAY p < 0.05 fi day 56 Wy doldumsaiuuufenng 2 niude
v 1 Alanfudey WUTIYA pre-treatment 15310 MDA anasegnlivivdiiy p <
0.05 71 day 49 AT p < 0.001 i day 42 §9 day 56 @IUYA post-treatment 131154 MDA anag
othafifud iy p < 0.05 i day 35 uaz p < 0.001 i day 28, day 42 Az day 49 3R 5 (pre-
treatment) 40 NIN 6 (post-treatment) A
‘ms# MDA sﬁuqﬁfuiunum'm'Jmﬁsf}ammnmsi‘f'ﬂﬁﬂﬁ;ﬂmmmmhih

F ) 1 o ‘ ]
** Wz streptozotocin YU 1AM l3na ez Tiilina

. & d
21TUmT streptozotocin 130 alloxan ARIY
1 @ - } P : J as N i .,’,'

ApsEAY MDAZ  Feduntiio i unaunInuuRIinanaseAll cholesterol Tudannialunu

o o 30_3|&ﬂ oy a jaaa o a o 1.;
HASHAINADDY KL uﬂ‘lﬁﬂi'lﬂuiufnslﬂﬂll{]ﬂsﬂu“ﬂiﬂﬂﬂmlﬂ‘”u'ﬂﬂq VYUU

~ MDA pre-treatment

1000

5

£

5 -

§2 % Oluna

[

g s 600 Eunie wi
o

& ~

§ £ a0 Mou

g = B oM & wik

5 200

0

dayQ day14 dayd42 day49 day56 day63 day70

Days after treatment

=3 = ad' 9ar 3 o T :’ @
2w s asuaalSue MDA vowylnd vyilnaniasuuuieug 2 niu derhniings
= s 1@ d’ s 5 L4 J
1 ilansudeTu wigumatu (M) uazvymui lauuuisue 2 niude

[ 4
ntinga 1 nlansuaeiu lunqu pre-treatment
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MDA post-treatment

1000

O una
Anig wile
Hom

E oM & wile

MDA concentration
(nmol MDAJ100 mgHb)

day 0 day 28 day 35 day 42 day 49 day 56

Days after treatment

-y =y aci Yo J Y} T : LT .Y

26 N3 LEAY YT MDA vemyilng vyln@n IS uuuiavuia 2 nfu dethminga
a @ 1w $ s - -3 @ 1
1 ATanfudoTu Ny (DM) tagnyn v Ui 1ATunuRa 2 afuse

1 4
wninga 1 AlTansudeiu Tunqu post-treatment

4. WampIZAY superoxide dismutase (SOD) activity 32#U SOD activity ny
UnAoify 5.951 + 0.21 89 6.12 + 0.35 i 50% inhibition in units/mgHb A1onAFMMYyld
dhammnudae streptozotocin WUIYA pre-treatment 5¢¥1) SOD activity AAaediaii
dy p < 0.05 7 day 56 (1a2yP post-treatment S¥AU SOD activity anaetiiiod Wiy p <
0.01 # day 28 uaz p <0.05 i day 46 nauvyiing Fo 18RS ufavna 2 adudetimin

o

a2 1 filanSureTu WUI132AY SOD activity 4@ pre-treatment anadBL19Tdad Ay p < 0.001
] i , 5 p a 4
#1 day 42 uag p < 0.05 7 day 56 U day 70 naUMULIMIIY e IATUMSIAS U UNHIYIA 2
¥
niuAeIMingd 1 Alansusiody  WYdSAY SOD activity 4 pre-treatment 5¥AY SOD
a 3 v o o @& 4 i g .o e 4
activity INMAIUDE1UTd Y p < 0.01 1 day 56 UAZYA post-treatment AL SOD activity i
; L LY [] e 4 $ 1 L
Yusgiiiedn p <0.001 7 day 28 1ag p<0.01 91 day 46 1AL p <0.05 7 day 32 NN 7
(pre-treatment) 4402 NN 8 (post-treatment)
a1 t A e e b4 - o 3/ LY

-mamsAnyfidwiudiedmimy WiflunnmiueelinahIfsedu sob
activity anasedeiiiodng’™ ™ iilssnnanzumudiunnzinieafivhldifaeyya
a o 1 - = Y = d'dyd J = [} - 3
daszinaunnTumedsgadumsdueyyadaszluniifie SOD uuHeSezliasnszdu

° , o .. P 4 3 ¥ o w i o
nsa319 SOD Sarhifszdu SOD activity vesmynnmuiiviiuediitodidy  ed1lsh
; Y U 'Q -4 4

o lunuialiens¥e neopterin uazasvwy I8 ludeaunzlaaizvesdiheniaaiaiiossin
- ay o . -~ ' 1 A a 1 o ° 9 [ 4
finsmevauswvesszuugliquiy neopterin finafiwdaaddellufiudomad ldaad

E
I apoptosis HAZHUGINITNINIUUDS antioxidant™
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SOD pre-treatment

a

T

()} 8 -

% O uni

=4 - P
-‘E § 6 ¥ & 3 o n 7 Anf & uniia
s = 4 N & X 3 . M om
T ] N v é N N 35 525
0 = y & R : ,; x
h 8 2 : / \ Z El om & untie

< N & /j 3 b

£ 4 NI IR %

R

o

o

A

day 0 day 14 day 42 day 56 day 70

Days after treatment

.. - a ad o :: ‘ ar 3 :’ @ . o
nsUAAS SOD activity ¥oauyn@ vyilndfl IS uNLHIULIA 2 5y Aoviminda

2
1ﬂTaﬂsuﬂmu AYLIUNY (DM) Hasnyiuma i 183 vusisua 2 niuee
vhmiinda 1 Alansudedy “lunqu pre-treatment

SOD post-treatment
2
5 10
E
z £ ° =
>
8 = 6 3  1nfl & unia
Q & 4 M oM
QB
£ 2 DM & Ui
2 0 .
[=]
)
day 0 day 28 day 32 day 46
Days after treatment
.. : a ady Yo 4 o S LY
n3MiteIAd SOD activity voanydnd vynAn lasuuuisuig 2 iy dovimiing?

< o L - 3 pod ; o i
1 Alanfudedu Myumu (DM) uaznyumui IASuuNRsun 2 nsude

14
Wnidnea 1 Alansuaaiu Tungu post-treatment
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5. WasRIZAY catalase activity 53AU catalase activity ¥oMyUnAegsening
12,447 + 1,148.3 §4 15,328 + 1,994.8 mmole/mgHb/min Mendsdmimyldidunnmnudae
streptozotocin 50 Sadnsusorimiinga 1 ATandy sed catalase activity Wasuulasedra 1t
Todfigmaeda sening 12,007 £ 1,871.8 64 15,057.3 £2,179.69 mmole/mgHb/min ngumy

U
a ) 3/ o a J s v °y o o a [ 1
1Un@ ¥® post-treatment wmnna"lmumsmsuuuwwum 2 NTUNBUINUNAT 1 ﬂTaﬂﬁJﬂﬂ

U 53AV catalase activity anaeogNNudIAgy p < 0.05 i day 28 AGUULITUNY NN
nudie s umsESuusing 2 afuderimiings 1 AlansureSu WL catalase
activity ﬁﬂaﬂﬂd1dﬁﬁﬂﬁ1ﬁﬁg YA pre-treatment p < 0.05 "71 day 42 (Qe%YA post-treatment p <
0.01 ﬁ day 28, day 49 {1ae day 56 p <0.001 ﬁ day 35 12 day 42 AINTIN 9 (pre-treatment) Qg

NN 10 (post-treatment)

vinmsAnmfidunudedmimy idunvnueziinai sz catalase

[ 1 4
activity anasegwihisddumendsdmh il anudune 6 duan™” i

<

pilsunnawmnuihfifeeyyadassdudnunainaldszuumugueyyadase

} 4
Mauniin AaiuseAY catalase activity 39aA09

Catalase pre-treatment

20000
.g g Oni
g 2 5 MR 8 i
@ I ¥ . 3 1ini & waids
g £ : -
X % I§ o ; M om
3 § s | E oM & unit
32 % % UNHY
& .

day0 day14 day42 day49 day56 day63 day70

_ Days after treatment

; = = 4 e ; g \
amM9 nIMuang catalase activity veanyUnd  wylndn ldsuuuiswua 2 nfu de
E 4 [] ¥

dminda 1 Alanfudedu Myl (DM) wagnylumnui IdsunuHavg 2

1 4
niu dotmtinga 1 dlanfudeiu lunqu pre-treatment
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Catalase pre-treatment

20000

= 15000

€ -
4; £ - T Oundi
T 8 . T
; é, 10000 L ; 'r’ %’ | B Uni & usils
8 3 a4 = Z
= g B % Mom

1
o 3 5000 1 :;;2, Nom s uude
0 7. ]

day0 day14 day42 day49 day56 day63 PG % -
Days after treatment

.. a ady Yo 1 P
210 10 n5MUAAY catalase activity YoanyUnd nynanldsunwieviig 2 nfu e

Gy o e =y o ¥ [ 4 g 3
Wi 1 Alansudedu vyva (DM) sazvyuinaui 1as uuuissua 2

1 4
piuse Wninda 1 Alansuaadu Tungu post-treatment

6. WameIZHy glutathione  3¥AU glutathione YBIMyilnAngszuite 3,323.87 +
192.49 9 3,592 + 284.9° umole/mgHb MewnaeFntimy IiilunnmIuAae streptozotocin Wi
11521 glutathione ATz 3,651 +69.73 14 5,378 + 593 pmole/mgHb Rz ues
oAty 4@ pre-treatment p < 0.05 #i day 63 uaz day 70 (122%A post-treatment p < 0.05 #t day
42, p <0.01 i day 35 ua% p < 0.001 i day 49 1Az day 56 naunuUnG o83 umsiat g
we 2 nfuserimiinga 1 Alandy wudisedt glutathione Lﬁui{uﬂd‘lﬁﬁﬁﬁﬁﬁ'ﬂgmdﬂﬁa %A
pre-treatment p < 0.001 ﬁ day 63 Ua¥ day 70 ﬂtjil post-treatment p < 0.05 ﬁ day 28 10z dayi
49, p <0.01 # day 35 Uy day 42 4aZ p <0.001 7 day 56 pguMUNIMIY e ldTumsiady
LuRA 2 nfudeviming 1 ATansu WUT158AY glutathione YBINYYA pre-treatment i
i‘fuadwﬁﬁoﬁﬁ'ﬂgmmﬁﬁ p < 0.05 i day 42 uag day 70, p < 0.01 i day 49 uag day 56 uay
day 70 p<0.001 ﬁ day 63 AN 11 (pre-treatment) 4A AW 12 (post-treatment)

vinmsAnmidumwuidedmimy Idumnuezlinadldsedy  glute-

D.

v v o o [ o o’: y v [y . a 3
thione anasateslivoding™ ot lsAnumsanuluadslinuiisedy glutathione ivdin #
ﬁ ] r.:y & = a a4 a 3 o Vs Y
UUIFUUDTAUUDININN 1]511’lﬂl91§ﬁal’ﬁE)fﬁ371l‘W?JJJ'Iﬂ‘ll'u‘ﬂ'lﬂﬂ'l’lzt‘]ﬂﬁ')'lu‘ﬂﬂﬂnﬂ'liﬂiﬁ

) -1 0 £ ) 4
glutathione WuATus N unisiinanszdumsads glutathione iWoaalSumoyya

»
Sasenalunzidnduazazwivnuldiduseed
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Glutathione pre-treatment

8000

6000

Ouni
i & unde

Bov

4000

(Kmole/mgHb)

DM & unila

Glutathione concentration

day0 day 14 day 42 day 49 day 56 day 63 day 70

- Days after treatment

as P o ad 9o 3 o
MWL AINLEAITSAY glutathione YBInylnA wyilnAn 1S uUNAIILIA 2 AT

v Oy o ol L w 1) o 4 o 3
aoniings 1 Alaniudedu MW (OM) Az uun TATuuuRS

1 4
YA 2 ASUABUININAT 1 N lansunadu lungu pre-treatment

Glutathione post-treatment

Oni

Ani & unia
MWom

DM & wsiiie

Glutathione concentration
(itmole/mgHb)

%’?S
g%
-
R
B2

day O day 28 day 35 day 42 day 49 day 56

Days after treatment

e a g { e J s 1
AN 12 NIINLAAIITEAY glutathione vaanynd wyUndin ldsunuiauwin 2 nfu de
oy & as o [ 1 o d' $as 3
uminda 1 AlanTudeiu My (DM) uaznyiumaTui IS uunieva 2

14
niuee Wnnda 1 AlaniudeTu Tunqu post-treatment
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7. WaneIZAY glutathione peroxidase activity (GSH-Px activity) szau
GSH-Px activity ¥sryUnAngssndng 235.53 + 17.84 69 262.58 + 16.55 nmole/mgHb/min
mendadnimyliidunimudie steptozotocin WU YA pre-treatment 5¥AU GSH-Px
activity anasetiived iy p < 0.05 i day 56 uaztﬁu‘fj’uadwﬁﬁuﬁﬁh‘; p <001 #i day 63
YA post-treatment 52AU GSH-Px activity aﬂmadwﬁﬁuﬁwﬁfg p < 0.05 ﬁ day 28, day 42 uav

day 49 Uag p < 0.001 91 day 35 AQuUYLNA 5¥AY GSH-Px activity ilAsutlasedis lifivy

o ar a2 J 4 r o 3 . ' : s o o ar
diAgneadd aduvyununu deldsumsiaSuuuivua 2 nfuaeihming 1 Alansu
ADTUWUNYA pre-treatment 5¥AY GSH-Px activity anasninnyummnuetiilvdify p <
0.05 9 day 56 (1ae p < 0.01 fi day 63 ’c‘hu‘lgﬂ post-treatment 526U GSH-Px activity aa83310
YN NUBE1NTEE MY p < 0.001 71 day 28 §14 day 49 AN 13 (pre-treatment) L1AZ AN
14 (post-treatment)
o Y 9 o © 9/ ar
vinmsnufinumuIledndmy i umauesiinai 1isedu gluta-

27,33

a él L st LY 1 a s P s
thione peroxidase activity (ANAUMAIT A" 6 azndudnglndluddanin 127> asdn

dmyldduwmani isedy GSH-Px activity anaq

Glutathione peroxidase pre-treatment

Ouni

B3 uni & uniia
Hom

X
E oM & uniia

Glutathione peroxidase activity
(nmol/mgHb/min)

dayQ day14 dayd42 day49 day56 day63 day70

Days after treatment

[ 14

AM13  AIIMUAAY glutathione peroxidase activity YBIHYUNA nyiln@Af I uuuRs
1 4 ]
a2 nfu Aetiminga 1 Alansureiu MmNy (DM) wagnynyui

ford J bl J oy L o Lnd hd ' Q7 J
1T uuuisvuin 2 nfude thuiinda 1 Alansudeiu lungu pre-treatment
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Glutathione peroxidase post-treatment

uni

= Eluni & untia
§ § 3 oM
3 OM & usia

Glutathione peroxidase activity
{nmote/mgHb/min)

day 0 day 28 day 35 day 42 day 49 day 56

Days after treatment

. . .. 2 ad [ .:
© N 14 N9 LAY glutathione peroxidase activity ¥9aHYUNA Myln@n T uUNAITIA
b 4 ]
2 niy vt minda 1 ATansudedy My NL (DM) uasnyiImIUR s uun
J a L} :‘ o/ o ax Qo 1 - 1
Hevwa 2 nfuee Ymiinga 1 AlansusdeTu 1uNqu post-treatment

]
et

1] ) ar (] [} o
8. Naﬂai"ﬁu ALT szAu ALT higandwdusgninnguuylng nyUnan
2
"lmuuuwwum2nsumumuﬂm 1 ATansudedu wymau ua:nmmmmw"lmu
2
wuAwwIe 2 nfudeiminga 1 flansusAoy

a3l

mondsimildmyldiduumaudoe streptozotocin 50 fiafnsuserimings 1
alanfu wmmummamus*"ﬂnmmaimaaﬂm uammunmmamwuUmﬂmmaaﬂms
REHLY um‘fwmﬂ 2 n3udstimiin 1 nTansuﬂmum‘luqﬂ pre-treatment LAZYA post-
treatment A 1752AY MDA wesnywmimuasnylndanasedsiidodiny  szdu
SOD activity mawumm‘nmﬁuﬁu JZAU catalase activity A3 S¥AY glutathione Wy
sTAY glutathione peroxidase activity ARDY wazsdu ALT Tunfdouutdas  sudouwielu
waanszAuhmaluidon fanimumsoyyadese Tavoninaaaulfine reactive oxygen
species (ROS) tag/m3oaansifnmosoondiasulusumedainldiialfisegnisily
dmsifneyyadaseiiduiiuaesumednuny wnzmieoimihiidumsdueyya

dasey (antioxidants) lag/Mse UNﬁLWllﬂﬁJ'lmlmS/ﬁ5EI‘LIS""L’WIﬁﬂ1W‘ll0~iﬁ1iﬂ’]uﬂullﬁﬂﬂi°’

Tusumedainaans
p74
- UDITHDUUS
: dyo 9 J 3 -1 sy 9 a a
msfnu lunsaliih s mauhuiidquanidlunsmumsifaaseyyadas:

a 1a A a a a .. d A ' d 2
uaguSunaesmiamulsznEn wued antioxidant ludiadien  ed1elsAnunmsdnm
U581 peroxidation Tuedurzidrvyuossrameoniu dudou aues la uazdy Wudufidu
[} [ v ¥
dedhuiuguderiudisanneshlfinmusai lidszgnd 19 1das athmneungadu

y ar I'4 o ° ! 3 LY a 3
wennndnmsny luszdumradesyi s mswaena lomsihauvesunile 1 Fanubaty

224-



10.

11

12.

13.

14.

15.

UITNYNITN

$iani 20vn3, oA Aenmzdan. 5§ 3neTveaRg 39-43, 128-131, 2529.

Nimmannit U. Royal jelly. Drug Information. Th J Pharm Sci 1988 ; 13 : 85-9.

Dayan AD. A note on royal jelly : A critical evaluation. J Pharm Pharmacol 1906 ; 12 :
377-83.

qmnsa‘f WAFNS Royal jelly (uuﬁa) iavensIndvue nsngian 2531 ; 72-3.

Lercker G, Capella P, Conte LS and Ruini F. Commponents of royal jelly : I. Identification
of the organic acid. Lipids 1981 ; 16 : 912-9.

Townsend GF and Lucas GG. The chemical nature of royal jelly. Biochem J 1940 ; 34 :
1155-62.

Nevin W, John HL and Norah CJ. Study on lipid of royal jelly. Biopharm Biophys Acta
1964 ; 84 : 305-15.

Barker SA, Foster AB and Lamb DC. Eiological origin and configuration of 10-hydroxy-2-
decenoic acid. _Nature 1959 ; 184 : 634.

Brown WH and I;'reure RJ. Some carboxylic acids present in royal jelly. Can J Chem 1959;
37:2042-6.

Fujiwara S, Imai J, Fujiwara M, Yaeshima T, Kawashima T and Kobayashi K. A potent
antibacterial protein in royal jelly. J Biol Chem 1990 ; 265 : 11333-7.

Abdel-Wahab SM, Selim MA, Shehata MM and Mohamed TR. Detection and estimation of
neurohormonal substance in honey and royal jelly. Egypt J Pharm Sci 1982 ; 20 : 353-63.
Blum MS, Novak AF and Taber S. 10-hydroxy-2-decenoic acid, an antibiotic found in royal
jelly. Science 1959 ; 130 : 452-3. -

Yatsunami K, Echigo T. Antibacterial action of roslal jelly. The XXXth International
Apicultural Congress of Apitherapy; 30th. Oct 10-16 ; Nagoya : 1985.

Dixit PK, Patel NG. Insulin-like activity in larval foods of the honeybee. Nature 1964 ; 202
: 189-90.

O'Conner KJ and Baxter D. The demonstration of insulin-like material in the honeybee,

Apis mellifera. Comp Biochem Physiol 1985 ; 81B : 755-60.

25-



16.

17.

18.

19.

20.

21.

23.

24.

25.

26.

27.

28.

Kramer KJ, Tager HS, Childs CN and Sperirs RD. Insulin-like hypoglycemic and
immunological activities in honeybee royal jelly. J Insect Physiol 1977 ; 23 : 293-5.
O’Conner KJ and Baxter D. The demonstration of insulin-like material in the honeybee,
Apis mellifera. Comp Biochem Physiol 1985; 81B: 755-60.

Kramer KJ, Tager HS, Childs CN and Sperirs RD. Insulin-like hypoglycemic and
immunological activities in honeybee royal jelly. J Insect Physiol 1977; 23 : 293-5.
Pongsakomn S, Dachapunya C and Wetchasit P. The role of royal jelly on blood glucose
regulation of alloxan-diabetic rat. Thai Army Med 1993; 46 : 77-80. |
Pongsakomn S, Nusuetrong P and Srijittapong. The longterm treatment of royal jelly on the
glucose homeostasis on alloxan-induced diabetic rats. Abstract 27" annual meeting in Thai J
Physiol Sci 1998; 11: 68.

Nﬁsuetrong P, Pongsakorn S and Srijittapong D. Long term treatment of royal jelly on blood

glucose in streptozotocin-diabetic rats. Thai Journal of Phytopharmacy 2000; 7 : 7-13.

LY "] dy a\ A( J 9
. siody miqsna waz I Sadly - nsAnywansoengndvoauui ludtheTsamn

MY NIMIATYINGT 2535-253673 14-15% 27-34.
Ji LL. Exercise, oxidative stress, and antioxidant. Am J Sporté Med 1996; 24: 520-4.
Cotran RS, Kumar V, Robbin SL, editors. Robbins’ pathological basis of disease. 4"
edition Philadephia: WB Saunder, 1989.
Saikatsu S, Ikeno K, Hanada Y and Ikeno T. Physiologically active substances in the oral
excreta produced by honey bee — effects of royal jelly on silkworm. Ou Daigaku Shigakushi
1989; 16 (3) : 113-6.
Kedziora-Kornatowska KZ, Luciak M and Paszkowski J. Lipid peroxidation and activities
of antioxidant enzymes in the diabetic kidney .: effect of treatment with angiotensin
convertase inhibitors. IUBMB Life 2000; 49(4) : 303-7.
Kedziora-Komatowska KZ, Luciak M, Blaszczyk J and Pawlak W. Effect of aminoguanidine
on erythrocyte lipid peroxidation and -activities of antioxidant enzymes in experimental
diabetes. Clin Chem Lab Med 1998; 36(10) : 771-5.

Matkovics B, Sasvari M, Kotorman M, Varga IS, Hai DQ and Varga C. Futher prove on

oxidative stress in alloxan diabetic rat tissues. Acta Physiol Hung 1997-98; 85(3) : 183-92.

26-



29.

30.

3L

32.

33.

34,

Van Dam PS, Van Asbeck BS, Bravenboer B, Van Oirschot JF, Marx JJ and Gispen WH.
Nerve conduction and antioxidant levels in experimentally diabetic rats . effects of

streptozotocin dose and diabetic duration. Metabolism 1999; 48(4) : 442-7.

Vittek J. Effect of royal jelly on serum lipids in experimental animals and humans with

artherosclerosis. Experientia 1995; 51(9-10) : 927-35.

Shen X, Lu R and He G. Effects of lyophilized royal jelly on experimental hyperlipidemia

and thrombosis. Zhonghua Yu Fang Yi Xue Za Zhi 1995; 29(1) : 27-9.

Cekic O, Bardak Y, Totan Y, Akyol O and Zilelioglu G. Superoxide dismutase, catalase,
glutathione peroxidase and xanthine oxidase in diabetic rats lenses. Ophthalmic Res 1999;
31(5) : 346-50.

Matkovics B, Varga SI, Szabo L and Witas H. The effect of diabetes on the activities of the

peroxide metabolism enzymes. Horm Metab Res 1982; 14(2) : 77-9.

Tt
=

Hamerlinck FF. Neopterin : a review. Exp Dermatol 1999; 8(3) : 167-76.

227-



	Cover
	Abstract
	Introduction
	Bibliography

