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B ERER: BILKZRBREA 10 nyg/mL felb X ZREBREH 5 ugmL & ILEZREBRES 10 pg/mL F R4
FEREREA 15,2530 pg/mL B, BHE E RS REA 5Sugml FRIEFEREREH 25 ng/mlL o, ik ZRER
A 10pugmL FRIEFERTREA 2025 ug/mL B, B RAE LAWRFRBHAER. BILEERSTREA
10 pg/mL B, MR F R ZRIEA 15.20 pg/mL AR RILFEFRZREA 10.20 pg/mL &, )LEFF SR 5M L RIL
FEARAERRMERN. SMEAERERES SpgmL FREFERZRES 20ugmL b, SHE TR EREHN
10 pg/mL e RAEFZREREAN 1SpugmL o, SMEAZTRZREN SugmL FREFTERZRES 15.20,
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Abstract: The present study investigated the synergetic anti-radiation effect of catechin, quercetin and procyanidins in the
AHH-1 lymphocytes radiation damage model. The results show that when the concentration of catechin and quercetin is
10 and 5 pg/mL, or the concentrations of catechin and procyanidins is 10 and 15 or 25 or 30 pg/mL, or the concentration of
quercetin and procyanidins is 5 and 25 pg/mL, or the concentration of quercetin and procyanidins is 10 and 20 or 25 pg/mL,
the two substances have synergetic anti-radiation effect. When the concentration of catechin and quercetin is 10 and 15 or 20
pg/mL, or the concentration of catechin and procyanidins is 10 and 10 or 20 pg/mL, catechin has antagonistic effects on
quercetin and procyanidins respectively. When the concentration of quercetin and procyanidins is 5 and 20 pug/mL, or the
concentration of quercetin and procyanidins is 10 and 15 pg/mL, or the concentration of quercetin and procyanidins is 15 and
15 or 20 or 25 ng/mL, there is antagonism between the two substances. This research plays an important role in the develop-
ment of anti-radiation functional food.
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1.1 B GRFI SEE

tit Bz 2% (98%) | # & FF IR AL TE K (95%) , BEPE I
AR A BRA ] LR R (80%) , TLPHLRERE K IR
P R THEA R —H B (DMSO) , Sigma 2
H]; LR A RPMI-1640 3555, FEERC /R A W1k
il i A BRA T 5 B A= L3, AT DU 235 A= ) TR AR
AR ] 5 BERREE (MTT) , Jb R R E TR A R A
) 5 Hp i R o bral.

LA WA, IR AR PR A
] ; NIKON TS100 BUAH 253 Bt~ Wi, HASJERR
5Tl MCO-18ATC (UV) B AL EE 46, HA=
A F ml KA G E 0L 2 A SR T
1%, 22 & Thermo 2AH].
1.2 193 AHH-1 B 4 paiE R 5=

TEANME TR N AHH-1 #KELZ0 L, 40 %
FERMI A EE R 1x 10°mL ™", 5538 2 h J5, B 400E
28 Y Cs-y BH— YR ST, ST FIR BN 001,24,
6.8 Gy. HIRIEF XA, 4G, T CO, Hi5F
P B3R 24h J5, IMA Smg/mL ) MTT &K
20 uL, 4k£EH53E 4 h J5, 1 000 r/min 20> 5 min, W2
VW, I 150 uL () DMSO, $R 5 1A% , B2 (o5
bS8 VI, ARSI 490 nm T B I OE
(4) , # I (D) T A AT K.

fi =% 51 00% (1
Axﬂ’?
1.3 ILFR MERMERTEN y HEARHSHH
Rafeid RE R

IR IEIRRI AL 3 4L IR R RRA, SR

AEHEAREEE H33E FH1

T 10% BRAE ML P RE TR AL RS SR NN ; dm T AL, (B W1
TR y SHERERGHEAINZY) ; 259 + fRitdl, 78
y HTEER P HTIAA [F) 5 e B B R R 2 h
SRIGEE y SHER— KBRS, iR 4 R G B CO, K574
3R 24 h J5, 1000 t/min B0 5 min, ZEHENZ5H)
KiaRWe, F PBS WL 1 Ik, A 5 mg/mL ) MTT %
W 20 uL, 4k£ER53E 4 h J5, 1000 r/min 2.0 5 min,
W 2= FIEW, I 150 uL 1Y) DMSO, JRi%% R, 4
o Uk 58 VRS, BRSO 490 nm IO
JE, #e B (D) T A AT 2R R AT e R e
1.4 JLZFE WEENRESEZEHIER

XFFILAEE Mt ZEAET R, A PR i
A AE A R4 S ER T BE FH AR AR A, DU
E IR T ELAT DR RI VR 5 25 A S5V E R A7
TG R R BN TR P AR IEL , D)0 2 PR R Jo
HARPUER ; A5 PR B A A7 16 R 4
S5 SR P A AR I, U030 S T g 5 LA A N
YEHL.
14.1 #kEL5ILFEZ Re/ER

Wit Ez R B MR EE 430 5,010, 15,20 pg/mL,
LA ZR TR 10 pg/mL, #4TE4A, RIGHHT
y SRR ST, 24 MTT W5E , IHRAFTE R, (58 2T
A P REH.
142 RitHZELILFEZZAMGER

WO JRAL T Z M s Wk E 258 10.15.20,
25.30 pg/mL, JLAAZE BT EA 10 pg/mL, #F47
B4, RIGHAT y FEOERST, & MTT W&, 15847
TR, e A A B RIVER.
143 RibHFSH R FZ a9 R

WREH XM EEE SN 15,20,
25 ug/mL , Mt B2 R a2 5 .10,
15 pg/mL, 53 5T 24, SRIG AT y BRI ST,
28 MTT ME , THEAAE 2, IF50 2 AT PrFFE .
1.5 SitoHr

SEATSEES 6 YR, A SPSS 19.0 X SZI R kA 7
Gt A BRSIEWALKEREE (P<
0.05) , a F/nGIEHH K ZEREE (P<0.01),b
TN SRS 2 R R 2 (P<<0.01).
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Fig. 1 Effect of different gamma-ray irradiation dose on
cell survival rate

22 FEREZE MEZEMILEEREX » HEEHHA
H@ﬁ:ﬁiﬁ’] )

JRAETT 2Ky S A T 100 2 R0 3 %) 5 T 4]
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FPE2Z R (P<0.01) , FAET RS Fad, S
AN B 25 (P<0.01). H, 7E 200 pg/mL
FIGERT, SIEE A, AR R EEES, U
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Fig. 2 Effect of procyanidins on cell survival rate after
gamma-ray irradiation
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Fig. 3 Effect of quercetin on cell survival rate after
gamma-ray irradiation
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Qm)
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Fig. 4 Effect of catechin on cell survival rate after
gamma-ray irradiation
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it SR RS ERIME R IR 1. Rk 1
A, LA RN 10 ng/mL, Ml 2 K ik
JER 5 pg/mL B, BBV E TG R g M E K
TP o S A P AR A, Ui BH w4 S5t 2L i Rl A
FH. Bl Mt e 20 B2 038 I, w94 o i) VR FH 2 80 e AR
I E

F1 WERS5IEZZBRSEANER

Tab.1 Joint effect of quercetin and catechin

100 F

80

60 |

TE1E 1%

40 |

20

ILEZFE MR, FAEE BEER BER BRETEA
(ugmL™") (ngmL™) EEME/% =% M 28
10 0 10.01 0 0 —
0 5 5.90 0 0 —
10 27.97 0 0 —
15 36.56 0 0 —
20 37.98 0 0 —
10 5 0 20.11 15.91 W]
10 10 0 37.90 37.98 AH 0
10 15 0 40.44 46.57 Hidt
10 20 0 1531 47.99 it

232 RIEHFZLILFEEZMER

JFAEHE RS IR R AERNE R IR 2. 4L
RETTEWEE N 10 pg/mL B, AT R E N
15.25.30 pg/mL B, B IE5 A/ A7 6 R 38 &
E T PV R AR I, B DR RIVE R 24 RAE
HETREWAE N 10,20 pg/mL B, WIS VERIT)
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Tab. 2 Joint effect of procyanidins and catechin

JIZEF FAEFR A% BAEMEH el BREEH

(ngmL™") (pgmL™") $REafie BEds Mo 288
10 0 10.61 0 0 —
0 10 2.78 0 0 —
0 15 13.36 0 0 —
0 20 14.07 0 0 —
0 25 23.78 0 0 —
0 30 25.04 0 0 —
10 10 0 7.64 13.39 SR/
10 15 0 28.96 23.97 PG
10 20 0 21.69 24.68 SR/
10 25 0 36.37 34.39 PG
10 30 0 37.31 35.65 iG]

233 RAFELMEZZE4ER

JFAE T 2 S RIS E A R IR 3. TEt
B BN 5 ug/mL MR ERERE N
25 pg/mL B}, #iH R R BT 10 pg/mL FEAET
KRk E R 20,25 pg/mL B, i EC-A1E R B9
FEIE R B B R T I i s E R AR I, A
PEIVE.
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Tab.3 Joint effect of procyanidins and quercetin

WER/ BAEER/ AR BREER MER BREER

(ugmL™") (pgmL™") #EE/% BEEs A 258
5 0 5.90 0 0 —
10 0 27.97 0 0 —
15 0 36.56 0 0 —
0 15 10.29 0 0 —
0 20 12.53 0 0 —
0 25 14.91 0 0 —
5 15 0 16.09 16.19 AHAN
5 20 0 14.87 18.43 bt
5 25 0 28.63 20.81 Gl
10 15 0 6.80 38.26 bt
10 20 0 43.52 40.50 WA
10 25 0 45.61 42.88 7G|
15 15 0 40.72 46.85 EETiN
15 20 0 35.35 49.09 R
15 25 0 10.76 51.47 i
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AIF 5 TF B AR A I 25 R S8 5 2 s i /D BRI A3 2
FP-S5 G I 1], AR AR A i 2 L s i PR
SR, HAE FLEL S 32 55/ RS F16 €. Benk-
ovic 25 WS TR SR I 2 B, Mt 25 R i
iz 5 BBy Sk A S /0N B 200 LA R AT FLG B
DNA FH 45 HA R4 E . Srinivasan ZPZERTSE
K, ZHFNES T EUNEUTF4I DNA i E R
A5 B . R 4 U O 0 Yol A i T L S
Z RSN TS ISR, 425 30 d TR A7, T /)
A T O 2 LR B 25 R, R AT B VS 22 L T At P
g, SN E R ER. BIILAE MR
FFAE T R AT e o 52 52 50 B A i i b Sk e
U/ DNA B35 45 35 B PRI S .

3 & i&

ST RSN AHH-1 35k EL 41 i S A 1
W LR it ZARAE S 2 2Z B AP R PR SE
F. 250 LR R RWEN 10 pg/mL Ak
X TR E R Sug/mL B, LR R E N
10 pg/mL AL R RS 15,2530 pg/mL
I, Witz R R 5 pg/mL FEAE T 2k
R 25 pg/mL B, i BRI 10 pg/mL FEAE
HRAEWE N 20,25 ng/mL B, BY 5 A S HA
hRIGTRR AER . ML R SR E N 10 pg/mL
BF, Wi 2 B EE R 15,20 ug/mL DA KRR &
R N 10,20 pg/mL B, JLZE R4 S5 & .
JRAE T RAAERIEN. Y RmEkE N
5 ng/mL MFIEH R EKE R 20 pg/mL B, 24#}
B E RN 10 pg/mL AR AE T £ Bk N
15 pg/mL B, 4Ht R 2= Bt 15 pg/mL FllAE
HEREWEE N 15.20.25 pg/mL B, JFAEH Z S5
K R SRS PUE A, UL, 7638 Rk B YE Bl N LA
£ it B AR T R Z 0 AT R s s b s S1E
L X — W98 & BT bR S i RE & i A 48
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