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Research on the Therapeutic Effect and Mechanism of Propolis in Rats with Type 2 Diabetes Mellitus

WANG Yao, KANG Wei, LI Zhuo, LIU Kaige, YANG Biao*(The First Affiliated Hospital of Xi’an Medical College,
Xi’an 710077, China)

ABSTRACT: OBJECTIVE To assess the therapeutic effect of propolis in rats with type 2 diabetes mellitus and study the
mechanism of its therapeutic effect. METHODS Prepare the model of type 2 diabetic rats. Then the rats were randomly
divided into normal group, model group, propolis high dose group, propolis low dose group, glibenclamide group, each group
with 10 rats. Treatment groups were orally administered for 4 weeks. At the same time, normal group and model group were
treated with the same dose saline. After 12 h fasting, collect the blood from the femoral artery and detect blood of fasting plasma
glucose(FPG), lipids(TG, TC) test, insulin(Ins) levels, C-reactive protein, IL-6, tumor necrosis factor a (TNF-a), and take
pathological anatomy on the thoracic aortic. RESULTS By high-sugar and high-fat diet and the intraperitoneal injection of
low-dose streptozotocin, type 2 diabetes rat model was established. The blood glucose and urine glucose in model group
increased obviously(P<0.01). The blood of fasting plasma glucose, lipids test, insulin levels in propolis high dose group and
propolis low dose group were significantly different with model group(P<0.01 or P<0.05). The effect of high dose group was
better than the low dose group, closing to the glibenclamide group. Thoracic aortic lesions improved. The blood level of CRP,
IL-6, TNF-a in treatment group decreased obviously(P<0.01 or P<0.05). CONCLUSION  Propolis can treat the type 2 diabetes
and its complications. The therapeutic mechanism may be related to the impact of the level of serum inflammatory factors.

KEY WORDS: propolis; type 2 diabetes mellitus; inflammatory factor
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*1 EHEERALSERATEME. KIE. ARELE
Tab 1 Comparison of fasting plasma glucose, urine glucose
and weight between the normal group and the model group

45l I B /mmol-L ™! WRBE/ 5y R /g
4l (n=10) 4.85+1.38" 0.40+0.51" 325.9£32.9
LA 2 (n=40) 18.2443.22 3.20+1.03 293.4+26.0

e SHRA LR, "P<0.01

Note: Compared with model group, "P<0.01
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FEAT IE T AU R R A, L8 R e T v ) = 2L AR
TG A, ZRIE 2.

Tab 2 The comparison of fasting plasma glucose,blood lipid and insulin(n=10)

41 5 FPG/mmol-L™" TG/mmol-L™! TC/mmol-L™ Ins/pIU-mL™
EH A 5.01+1.36” 0.95+0.197 1.68+0.16” 35.91+3.57”
PRI 17.39+3.24 1.71+0.25 2.54+0.21 82.65+11.37
e R 4L 6.35+1.51% 1.21+0.17% 1.95+0.18% 40.13+4.61?
W s R a2 9.68+1.01% 1.55+0.18" 2.11£0.17% 51.64+5.22%
IR JRAH 1) Bt 4L 14.73+2.98" 1.59+0.26" 2.29+0.23" 66.86+7.89%

T SRR, YP<0.05, PP<0.01
Note: Compared with model group, "P<0.05, ?P<0.01
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Fig 1 Pathological changes in thoracic aortic (200 X)
A-normal group; B—model group; C—propolis high dose group
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Tab 3 The comparison of CRP, IL-6 and TNF-a(n=10)
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e B Bl 4L 8.35+1.95% 1.77+0.19" 29.65+2.51%
ISR 10.72£2.617 1.79+0.20" 35.16+2.92%
IR JRAR ) 2 4L 11.57+1.98% 1.82+0.26" 41.84+3.847
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Note: Compared with model group, "P<0.05, ?P<0.01
4 Vg

Bl DR Ip e — R DA e By 2R a0 Wb AN A« JBR B 3R AR
PR e B AR PTT 5 R ROBE AR 2oL, 4k &
IS R R 1 A I A 0 0 ) B v AT 4
Mt Thie . FiMDhRe M EmIEN, TH8h
WA R AR, AEHLR R S e D REFRAK . Bl SR %
S I RORE — B FE . B PR DE R 7. AR
WA P s I R L B PO FLIR VR R Th i A . ™
ey B P A0 A K, S SRR A
L VRBEAG L P O R e A A 48 R G 4
B30, ARz PR WK U ik 3 A IR I
WA, HAEF 99 AU BERE AL . A 5250 326 FH A B 1
MR SR D0 Bl o 58 AR e a2, A
A WCEBER L FEREVE T 5. N RS0
TR IR T 252 2012 4 8 H 35 29 454 8 W]

AR B AT 0 B I 4 oy v SR AR RIE T, R
AT ] kg e I W 24 40 i B AR 56 % Ay AL (1) 5%
2.

JoE By Z e IR B4t 52 P sk B MIE A
F, WUEARE . FLBE . ROBE. OREERR. RS R
S IR A WA — R AR R . R
BUAR P ME— B MBS R s, RIS (e ps I L Il
Wi EEBG K. FIREE B A0 s REACEE P
80 19 B 25 43 b CAORANIL BNV A 2, AR AT A
2R B AR DR S B vy, 5 SO0 I
SRR R I R A2 o ARSEEG IR 9T 4L
Ry BP0 BTy, JLHUHI AT fE A e 40w
S A R 0 W A AR 7 A I BB T, 88 e B R
(A iE e, JEREmE s B 4l A S et gl

Bl PR R AR IR AR 2L, AR g5 AL
WoR: KGR RIK TG A1 TC K, 3
VE FH W I v 1) B A S A TR B o Wi ) e i
VE FH AT i A DR G T v T A 4 A 0 5 A Tl 3
BEAR I A o 45k I KT, 3 WL A B A Ak B0
B LR Ty, et T AR AR,

B R 73 55 T e P RE S K e I I RE )
TN 2 Jik SRR R Ak, 77 AR O i ML 0« b
BB RS . P T X B Bk v
A, FLHLH AT R R LA HE T 2 B A AR
N T ASE By i G A it L A9 Sk 43 3] 4 41

VEZWFUSCRE 2 BOB PRI & — P8 AR 48
PR A B U 2 ZR0B PRSP A 0L 0 e
PRSP LT . TL-6 & —Fh 2 DIRERI4N IR IA 7,
TE G I ERE e . A R, 2kl 2 B
BRI IR ST G R 2 o TL-6 4 sk INF A s B 1)
6 R R - R0 =L i, R IR A RS P
AR (0 2 B0 P A o BRJFE ey ) w4 TL-6
GY VLA, AL A0 P AL T R CHR A T OK A  k
BHER, 4R AK. CRP TP,

TNF-o 322 H0E I k% — BV 4H i R 40
A, EARRIVFZ AR s A M W IR AT A B . R
LN Mt 2> W TNF-00 TNF-o 33 4E T 5
FAE SRR RZEH, WEE S RGES
S, X—gIi il IRS21 ARk,
JH] IRS21 FéZ R IR AL, 0] PI32K ¥ 1 1M 4
FIEE G S, NMIARNEYT 2 OB IR 1)
HE,(J[II-IZ]O

CRP 2 ML L5 20 45 Bl bt 477 5 A U

Chin JMAP, 2012 August, Vol.29 No.8 - 681 -




BB E P= 2 i —Fh AR S G, @S T 40 i 4 Wb and clinical application [J]. China Mod Doctor(H [EI{AX

N N £), 2009, 47(28): 18-19.
/ _ _ IERSAID I
E’]%H@? IL-6 ﬂED TNF-a EIM?%IH:FHE D)& CRP [71 SHI H, LIN Y, YU W Z, et al. Experimental study of

EK] EE@]H@?“HQO Fﬁ [;LEE%ETC IS%’TEE Jf[LYjﬁa CRP 7J( dendrobium compound(DC) on relieving the insulin
ST Al LS IL-6 TNF-o 2535 Sz I 1 resistance(IR) in model rats [J]. J Fujian Coll Tradit Chin
Pule e gt Biﬁls R PRI Med(Hi 2 BE 252 5 41), 2004, 14(6): 24-27.
Leinonnen 23 55 1 B A1E 1 2 AUHH SR (% 8] LIY J HU F L, CHEN M L. Advances in studies on
E(J CRP. IL-6 %%E?7K¥§Eﬁ%fﬁﬁéﬂ H G regulation effects and mechanisms of propolis on
L A (16140 glycometabolism and lipid metabolism [J]. Chin Tradit Herb
Thio 2002 £, Freeman 58 "4, FEAAEYME Drugs(1' 525), 2007, 38(10): 1593-1596.
EP CRP %jmj?ﬁﬁﬁ/ﬂ;?f@ﬁﬁ%% E[(] j’vﬁuﬂﬂjﬁﬁ{ [9] SPRANGER J, KROKE A, MOHLIG M, et al. Inflammatory
kines and the risk to develop type 2 diabetes:results of the
\ hY f ISk IR SEH® cyto P typ
f'ﬁ 7)Z A4 E/J % )ﬁ o ZIK =k g@ EF' ’ *5& it éﬂ ﬁ: &E IL-6 . prospective populationbased European prospective
TNF-a. CRP /K2 T E, & 1497 A1 H v investigation into cancer(EPIC) and nutrition potsdam study

. e o - — [J]. Diabetes, 2003, 52(3): 812-817.
P NP s A E AL H,
JAE N 37K B AL LU B 25 B AR Bt [10] STEER S A, SCARIM A L, CHAMBERS K T, et al

2 a] BE S 1 ok PR I Vs P — & A1 AORE B 1 7K Interleukin-I stimulates beta-cell necrosis and release of the
- N J s — immunological adjuvant HMGBI [J]. PLoS Med, 2006, 3(2):
S, NTIRA B WG BT T, 98 Mk o A m
o 2 ORE BRI 0 A . [11] WULLAERT A, HEYNINCK K, BEYAERT R, et al
2 *}ﬁ i rﬁ‘ E,J 7){ ﬁ HL ﬁrﬁ” E b7 e E ﬁ E iﬁ? Mechanisms of crosstalk between TNF 2 induced NF-kB and
SV pi ; DV

JNK activation in hepatocytes [J]. Biochem Pharmacol, 2006,

24, RAE R AE A B by Lo AN 4E 72(9): 1090-1101
E%UT&JE?%%F)EﬂU%ﬁ%@REE@ZiiE [12] TILL A, ROSENSTIEL P, KRIPPNER H A, et al. The

Met2196—Arg variation of human tumor necrosis factor

BT A Il R ATE 5T o receptor 2(TNFR2) affects TNF-alpha induced apoptosis by
impaired NF-kappaB signaling and target gene expression [J].
REFERENCES J Biol Chem, 2005, 280(7): 5994-6004.
[13] NIE X Q, CHEN H H, BIAN K. Role of inflammatory markers
[1] HUF B, MEIGS J B, LI T Y. Inflammatory markers and risks C-reactive protein, high sensitivity C-reactive protein in
of developing type 2 diabetes in women [J]. Diabetes, 2004, diabetes and its cardiovascular complications [J]. Chin J Mod
53(3): 693-700. Appl Pharm("H EBACRHI 24°%), 2011, 28(1): 26-30.
[2] SUNF, PENG J R, SUN B L. C-reactive protein change with [14] YEX W, YU X M, XIE H B. The relationship between serum
type 2 diabetes complications [J]. J Microcirc(fAfEH 2% 24 &), Hs-CRP, insulin resistance in type II diabetes [J]. Prev Treat
2004, 14(3): 92. Cardio Cereb Vasc Dis(/D il Ifil % 95 Blj ¥61), 2006, 6(3):
[3] CHEN H L, XIE Z D, LEI M X, et al. Plasma TNF-a levels 151-154.
and insulin resistance in the patients with type 2 diabetes [J]. J [15] LEINONEN E, HURT-CAMEJO E, WIKLUND O, et al.
Chin Phys(H! [E EEIfiz¢7%), 2003, 5(10): 1358-1359. Insulin resistance and adiposity correlate with acute-phase
[4] KLEBANOVA E M, BALABOLKIN M I, KREMINSKAIA reaction and soluble cell adhesion molecules in type 2 diabetes
V M. The role of the fat tissue and its hormones in the [J]. Atherosclerosis, 2003, 166(2): 387-394.
mechanisms of insulin resistance and the development of type [16] FREEMAN D J, NORRIE J, CASLAKE M J, et al. C-reactive
2 diabetes mellitus [J]. Klin Med, 2007, 85(7): 20-27. protein is an independent predictor of risk for the development
[5] DU ZH, CHEN J G. Diabetes mellitus drug therapy [J]. China of diabetes in the west of Scotland Coronary prevention sudy
Pharm( ' [E 241jii), 2008, 11(7): 782-787. [J]. Diabetes, 2002, 51(5): 1596-1600.
[6] WU X X. Propolis on sugar metabolism regulating mechanism Wk H 3 2011-10-23

S-HF(MFREEN X Bt REE BN R 2 R GHRIPIER
M, B E, RRZ, B, 3R E A Ao A DA AR R, 6K P20 R b 25T S APF503, 650 100191)

WE: B #FR 8-F AA4MF 5 % (8-methoxypsoralen, 8-MOP)*} %} 2t R 2 B (acetaminophen, APAP)Z /)~ R, & T 15
GBRPVER . AiE RRASUBALR BN R EBITFRGER, 2405, onl b Kb iF P A ARALBBIHALT). X
AR R EBAST) A SLEA BL A (LDH); BRI, FH G0N, HE £ &, LN EMFIRARmE R
s BERF AR, R P RA S K(GSH). AR S BHIK(GSSG) e A B (MDA)M 4% . R L EFAR

1EHZE N B, B, Wit E-mail: 0629wp@163.com EIEEE ke, W, W, HR Tel: (010)82801527 E-mail:
bxzhang@bjmu.edu.cn

<682 Chin JMAP, 2012 August, Vol.29 No.8 R E AN A 2527 2012 4 8 H 2 29 4555 8 1




