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Effect of ethanol extract of propolis on immune function of obese people after exercise
XIAO Wei', WAN Ke’
(1. School of Physical Education, Fuyang Normal University, Anhui Fuyang 236037, China;2. College of
Tea and Food Science and Technology, Anhui Agricultural University, Anhui Hefei 230061, China)

Abstract: Objective To study the effect of ethanol extract of propolis (EEP) and exercise on the immune function of
obese people after exercise. Methods One hundred men were randomly assigned to the EEP group (n=50) and the

placebo group (n=50). The subjects in both groups exercised on a treadmill at an exercise intensity of 65% VO They

exercised for 1 h a day and 5 times a week for 8 weeks. Participants in the EEP group took 1 EEP capsule (containing 100
mg EEP) once a day, and participants in the placebo group took 1 capsule that looked similar to the EEP capsule every
day, which continued for 8 weeks. Then the NK cell activily, inflammatory factors [ (tumor necrosis factor-a (TNF-a) ,
interleukin-18 (IL-1B) and IL-10) ] levels and the proportion of lymphocytes (T cells, B cells and NK cells) were
detected. Results Compared with the placebo group, the NK cell activity of the EEP group significantly increased
(50. 14%+8. 86% vs 55. 73%+7. 85% , P=0.011). Compared with the placebo group, serum TNF-a (893. 46+177. 32 pg/
mL s 637. 53+152. 35 pg/mL, P=0.014) and IL-18 (122. 14=18. 57 pg/mL vs 99. 95+16. 46 pg/mL, P<0.001) levels of
the EEP group decreased significantly, and IL-10 (7. 16+1.58 pg/mL »s 10.45+1.78 pg/mlL, P=0.008) increased
significantly. There was no significant change in the percentages of T cells, B cells and NK cells at baseline and after 8
weeks in the two groups (P>0.05). Conclusion Taking EEP during exercise can help stimulate the activation of NK

cells by improving the immune function.
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Y 5k 9 5 SR A 15 (Natural killer, NK) 40 8 7 56
NK 2 i J2 5 % A 250 bk 8 200 D, mT A O 0 % Y 45
B, FEAE KA Gl AR IR g R Y 4 i ) B
TR FESCHEAE T R, B T e B
LR, 32 2l R 2 2 DA B0 42 1 44 5 19 A7 &%007
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95 JEL AR W B AR PR R R BRI . B
BT, 14 AT 2 12 Bl -5 0 I 7 3 I N A 9 2 D i
J5 2 B A EAE T R, AT N NK 4 i
T 1 S PR 7K S R b L2 40 B L 491 55 A B R T
W I 2, T4 B (Ethanol extract of propolis, EEP) X
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1 #MREF*
L1 x4

AT — IR I 8 FA B BAHL BUE 4 5%
WG RIS . A 2019 4F 4 H 3] 2019 4F 10 H , B3¢
AT 100 ) F5 PR o AR B A A S O FYNU
(#)20190032 AL i Wi b o 2 2% o [ LR () 5 T
Y 41 HE 77 1) BMI>28 kg/m>"*' . & i & 81~103 kg,
B 167~179 cm, BMI Jy 28~35 kg/m’. Jif 3 i ¥
W N 30~100 mo KEFFE &R ZARF DL 101
3B Le B RE AL 43 BiC 3 EEP 20 A 22 BRI 4 .

1.2 FEAUG 5 )

T900 i 2L HL (i VL7 i AR & H i AT R & vl ) «
FACS Canto I % 't 3% 7% 20 Ml 53 3% {X ( 3 [ Becton
Dickinson Bioscience 2\ Al ) o

EEP % (& 100 mg EEP) (B Jb 2 41 [5] ik 4= 9
T A R 55 1F 2 d ) 5 FicollPaque ( i # GE
Lifescience 2 @) ) ; & 4= 1L 3 (Fetal bovine serum,
FBS, K[ Gibco 24 H ) ; RPMI 1640 ( 35 [ Gibeo 2
") ;K562 41 (2 E ATCC 2 A ) ; 45 85 4t 3 -AM
(£ [E Thermo Fisher Scientific 23 & ) ;96 fL 7] Ji§ 3§
F# L ( 3£ E Thermo Fisher Scientific 2 &) ) ;96 fL 2
6, - H7 ( 2% E Corning A &) ) 5 M 1 3K % H F -«
(Tumor necrosis factor- o, TNF- o) . [ I & -1B
(Interleukin-18, IL-18) HI IL-10 [ B¢ %0 58 W Fft
(Enzyme linked immunosorbent assay, ELISA) i 7 &
(£ H Invitrogen AR & ¥ e a0 N . O S

Becton Dickinson Bioscience A ) ) o

1.3 K5k
1301 40 A FIHE R bR

YyAFRUE AEIAE 19~24 % 2] T RGN
JC A SR 995 5 TGz B0 D) e R A 5 25 B A R

HE B b o - A7 A 200k 5008 PR 0 i3S L S (I
We R LVE IR RS WA RS LA RO
PR IV A /SO M s AT 2 A P A
AT 23 5% W A i AR 0 Y R A AR A N 3025 5 1
EEP 1 J& P 1 B0 ) B0 sl i) 320
1.3.2 Zik&EMBN T E

W Zi & B LA 65% VO,,, i 55 JE JE 17 i
LWL, BKigsh 1 h, HRiEsh 5 K,k 8 .
FERE A0 W 8], A Fo i a2 3 e A e i s B AR
fuf 5% 1A G 2E R G0 04 JRE £ kb TR, HOARS Bl AR TR R 2T
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1.3.3 4z ik

EEP J& M 95% & B M\ b [ 0 e rb 42 B .
EEP A2 0H 5K 1 IR | KL EEP %, 22 75
HZ I HE R 1 RS EEP 53S0 W AH L i
P, 5F8E 8 .
1.3.4  NK 216 %55 Br

S5 SCHR 16 ] T iR J7 125, 38 o8 40 6 55 1 0% o
FE BT NK A0 M &P o W% 5 mL 23 =5 I8
i K I, 4 FicollPaque 435 3k [0 41 fg - B 7R 76 %
A 10% FBS 5 RPMI 1640 v, 3 FH V5 %50 0 20 JHd .
K562 41 i H 5 pg/mL M85 B 48 25 -AM #5iC 1 h, FF
FHAE B8 406 K 2500 40 6 RS B 2 2R A I 9 HE A
Jil (K562 4 i) (0. 1 mL) it A £ 96 FL & Ji £ 77 ML
o, D™ AR 5001 A R0N 4IRS R A0 M (B T) B3 1%
Fah, WEE O 1 mL FWREME 96 FLE
M, I SpectraMax i3 D¢ C AR {XAE 485 nm
I G AR FE A BRI . VT AN M R - 40
BEME (%) =(FE R B — H R B /(e KRB — H
RIETL) %100,
1.3.5 RIEH T/

WA 5 mL AZ 3K B 25 18 # KO, 3 000 1/min
4 °CES.0 10 min, BT o ARG ] 3 55 04 150 B I 4t
1L TNF-o IL-1B A1 IL-10 7K.
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(H 35 IR N S (b5 o 25 () o BUIE AT IEDS
O3 A K 9 e O 22 55 MR R 5 R EC T ¢ A 56 X 25 )

BRI B2 AL HEAT R B, EEP 41 A2 R 57 41 22 1)
10 1% 257 o 72 Sl PO REE AR ¢ K2 56 Wilcoxon Bk Al
Kr g #4753 01 . P<0.05 R 22 5 A gt Lo

2 &R
2.1 WA B AL R

AW FE B AT 100 44 32 3K BE AL 43 I 2
EEP 41 (n=50) fl % Jt 570 41 (n=50) . 7€ 8 J& (1 + ¥l
W WA AR 320K B HEBRAE AN T A 2k AR
SERTRGE . £ 1 BR T 100 4 32 1 I 4L 4y
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Table 1 Baseline data of subjects of two groups (¥+s)

28 EEP 4 (n=50) R FH (n=50) P

AR/ % 22.1422.11 22.37+2.21 0.596
B /cm 173.45+4.52 172.89+4.61 0.541
A kg 94.32+7.43 93.17+6.86 0.423
BMI/(kg/m?) 31.30+2.76 31.14+2.57 0.765

2.2 Wz EE S A R E 5 BMI AR 4L

Fowon, 8 AiBshE, A2 EMKRE RS
BMI 22 ¥ o4t it 2% & L (P<0.05) .
2.3 P2 1 NK A 1

PIZH 230 19 NK 4 s PEan 3R 3 iR . 4l
LR NK 4036 Pk 22 5 g h 24 3 L (P>0.05) .
8 JHlJ& , UL NK 40 it 1% M 35 &8 3% 7+ & (P<0.05) .
S22 R ALA L EEP 4100 NK 40 #1513 7
(50. 14%+8. 86% vs 55. 73%=+7. 85% ,P=0.011) ,
2.4 W2 E B RAE R T KF

20 3238 B M3 TNF-o IL-1B 1 IL-10 /K °F
Wk 4 Frm . WML IS TNF-o IL-18 1 1L-
10 K22 R RG24 L (P>0.05) . 8 Ji )&, W4l
(I3 TNF-a F1 TL-18 7K -2 8 35 B A%, TL-10 2 &
FTE(P<0.05) . H5LRFIAMLL , EEP 419 ifL 75

2 PIALZIAHK B F A BT S BMI(es)
Table 2 Body weight and BMI of subjects of two groups

after exercise (x+s)

ZH EEP £ (n=50) LR AL(n=50) P
R/ kg 87.85+8.85 87.97+9.76 0.949
BMI/(kg/m?) 29.20+2.17 29.42+2.34 0.627

R3PS I NK A Y (7s)
Table 3 NK cell activity of subjects of two groups (¥+s)

NK 20 i 3% 1 / % EEP41(n=50)  ZRH 4 (n=50) P
Fhgk 43.47+6.74 44.32+7.36 0.548
8 il 5 55.73+7.85 50.1428.86 0.011
P <0.001 0.001

TNF- o (893.46+177.32 pg/ml vs 637.53+152.35
pg/mL, P=0.014) Al TL-18 (122. 14+18. 57 pg/mL vs
99.95+16. 46 pg/mL, P<0. 001) /K - i F R, 1L-10
BETHE (7. 161, 58 pg/mL vs 10. 45+1. 78 pg/mlL,
P=0.008) .

R4 PR EZIRE 1Y M0 RAE KT (s)

Table 4 Serum inflammatory factor levels of subjects of two groups (x+s)

EEPZ (n=50) LR 41 (n=50)
RAEH T n A (n
B2k H 8 JH 5
TNF-a/(pg/mL) 1278.35+175.53 637.53+152.35™" 1211.34+183.36 893.46+177.32"

IL-18/(pg/mL)
IL-10/(pg/mL)

168.46+21.56
4.63+1.13

99.95+16.46™
10.45+1.78"

122.14+18.57"
7.16+1.58"

161.65+21.67
4.72+1.19

T 5 BRI L #P<0.05 3 5 2 BRI 414 HE , #P<0.05
2.5 PHEH 32 B Tk 2 4 i K

[ i - W 1 W 0 N (1 =B TN
PHAL RS2k K 8 UG A9 T 40 B 4 i Fn NK 41 i
Ao th 2 R gt # B L (P>0.05) .

2.6 LML

PAZIXEH R EY S " EOARF
P WA 2 A RS iR A oY . AE X
5% H L WL 3 14 J5c 7 D B9 R BRAS B 5 2 2 3
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# 5 PRS2 YR L 20 K P (s )
Table 5 Lymphocyte levels of subjects of two groups (x+s)

EEP 41 (n=50) LR (n=50)

A 2 e o S

T/ % 53.35+7.18 56.26+7.57 54.15+7.29 55.22+7.43
B 41 il / % 15.53+2.09 15.53+2.09 15.78+2.12 15.38+2.07
NK 41 g /% 21.64+291 21.28+42.86 20.96+2.82 21.43+2.88

B (EEP 4174 2 ], 22 gt R 240 3 49]) i (EEP 41
2 B R 2 ) B K R (EEP 28
V), 22 g e A o 3 00 ) LA g (EEP 41
340, R g 1)) o PR A2 A AR A AR
O HL P 7 T R WL B 2 AR . A 2 I
S 56 5 G A i b fELE 7 IE F TS LA

3 iFig

W i DR LT A B AR AR T g R T T
AR 5 22 Bl 0 {g R A R PE TR )2 T s s
2518l PRAE 9 A0k I Ath 3 14 A 5 2 I A i Xof
e I i i LE A S A A R B
FZW R A YT e M R A Y Y
T2, AR S EE T I 2 T A U X R 27
Hiz g5 W T RE Y 2 .

BN EFRSH WM RE RGN AT, KT
Al £ AR AR T EL A G SR R T RR Y R S
B 71 S 1 B B BE R G, NK 41 2 g K P Rl
Ph U 200 L, RTE SA B B A L O AR RPN L A
Py JER e U 0 6 ) 9 A T R A S AR T NK
YA Jf 7 B e wE AR T AR A R e A
FoAE 1 B Ho s R W b 44 R 7R AR A AF 9T
MEEH . A5, i 305 W4 52 & 1) NK 4
JH G P 2 S R N . DR AL TS B KO EEP IS
8 G, 5B R AM L, EEP 419 NK 41 g 3 1 2
FHN . HEHE AR K B9 NK 20 TG S e A
RA S, B AL S NK 20 M bk = 79 583 %092 0%
BE IR 1 LI B B B RO . AR, NK 4R Y
YOI T LA S SR N e R R e A 1 B A E 4E R
filt J3% 7 T & P EE ELAE R B, NK 40 AT DL 7E
I R = FH A 98 Dy BB B 000 48 bR . AR BIF g 45 R
R, iz s W E IR EEP A Bh T 32 % NK 40 %
PE LN 42 S WL G BE T g . Bo H F % i fiziE
/NI 2 T e AR e B I e 3 S0 i D BE 4 45 /) B NK
i A B, e T TR

A& PR 4 L DR - 7 TR 8 22 KT I R A & e AL
il v R A VR R R R Rl — RSG5
P12 1 AR IR A, FR I 4 B RIE bR 7R 00 1 .
T PR G 1) 1 18 M 4 RE R B BE R 48 Y AR R S PRI
T TEAR RFE B I A AR T I SR AR Rk A 6 B 1 &

JEP L RAE MR R S e TR AR RE S
i 19 4 1 v A A AR S 5 1 R 1 Bl AT i O R A
Ko A M 4 i A e 2R R Ao R R A AR R A T
=R BT IV ¢ el VAN i = B T S o
U, AU 2 BB R A AE Y TR, R R E
SR O I e N T B 2 A ) — TSR W . RIVERA-
YANEZ "B 2 GE T EEP BB R AR . 7EADF
G EEP & 3 FEAR T AR Bk AZ i e R 4 X T
TNF-o Fl IL-18 BY7K-F, 35 1 5t K& 40 X+ 10-10
(K. X et R EEP A B T R IE pE ARE
(18 P R GE o LA, TL-10 & — b g K 4K A% 40 g
AR A o P28 20 B 2 3K 1 B 2 YT A i B o B
R, 75 2 b B 6], TL-10 B4 1958 NK 40 i 19
A REPE . BT LR AR, AR KU, EEP i
o B NK 20 M 60 15 AL R I TL-10 fiY 3% 35 Sk 4 5
JE AR e DI E o (19 T R Y2 A5 b oAb
7t EEP I A 5% M 32 30 3 0 4R 0 & R BMI, [l It , AR
WFRAEN EEP B 4%k T 2 & 28 3 5 1 R o)
AE , I A 2 3 ok 42 i A4 J5T 6 o S B A o

g Lk 2 s R R A EEP A5 Bh F fill % NK
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