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Protective Effects of Hunan Dark Tea Against Radiation Injuries in Mice
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Abstract ; This study aimed to investigate the protective effect of Hunan Dark Tea against radiation injuries in mice. Pe-
ripheral blood index, immune system index, superoxide dismutase of anti-oxidative index and survival time estimation
were used to observe the effect of Dark Tea to protect mice from radiation injuries. Compared with the irradiation-only
group , the results showed that Dark Tea can effectively increase the white blood cell (WBC) ,the number of bone narrow
nucleated cells (BMNC) ,DNA content of bone marrow and colony forming unit- spleen ( CFU-S) of mice irradiated with
6.5 Gy vy-rays. The difference was significant (P <0.05). Besides,the SOD activities of the liver and lung tissue of
mice irradiated with 6. 0 Gy y-rays in Dark Tea administrated group markedly increased when compared with irradiation-
only group. The difference was significant (P <0.05) ;In addition, Dark Tea also prolonged the survival time of mice

from 8.6 £1.96 d to 11.13 £2.75 d after irradiated with 8.0 Gy ~y-rays. All these experimental results suggested that

Dark Tea have good anti-radiation activities.

Key words : dark tea;radiation injury ; anti-oxidation ; anti-radiation

AR, B R EOR B2 B, B2
N A A [T A X6k AT 104 it R i3 She AN ) 52 B 1Y)
U RN o H SRS X A R i A A i
PR 20, R AR AR T o DL 28 5 4 R i
J& , ESCE AR T LALLM P oK, (7K H B
FeA KBTS PE4E B H 3 (reactive oxygen species,
ROS) T8 T LA P 9 S A8 S5 1 A 5 S 2t vl 1

sk H 39 :2015-12-07 % H1:2016-04-15
AW BEK A AR A AT E (81202153 ) ; AH H A
FURTEOMEE 4 (20121106120042 ) 5 K He T AL 24l 5
FIE AR T X0 75 4F 30 H (14JCQNJC10900) 5 v [
P 25 2 e IO B 29 T R R 4 (1523)
* W IH/EH Tel :86-22-85683042 ; E-mail ; longway@ irm-cams. ac. cn

AR T A AP A9 LE R 201, R 4 D Hh ) DNA
RN R AR08, (AR N Z R0 55 0 s AL 15
I WO, B A T B A T R, B R
T TR, AT X 5 0 4 9 5 o
2, AR S B4 500 T LA AR, B 4 A 5 RS Y
PR KA FRT I PR L T 4 5 By 7 1) 25 W
Z, ERA S RACE Y BRI e A
S AR B A S 1 7 R L B T LA I
PRAFARE I o it T A S AR A SE 1 AR N
B, A IR ST B 9P 25 N ROR AN 28 I — Rl
AT, 70 2, 5 R AR, nT R IR B 4
St B 2y el R A Bl A R S

BR B TANRIEEZ —, B ERA A,



776 KIRF=YIBE R 5T K

Vol. 28

[ B R B IR M — I R o T R PR U
T2, JE T Ja K B2k, >R W) T 0 1 Bk 55 b Y
KR e JEORE, 2R T RS TR A S
KA EREE VR T T A, v b Ry A o T
fit, SEHUE AR Y 9 2 5 (Ol HAT iR ) v I 24 1
k. BFTE A B E Y e IR HE i R Pl 21 1 e A
FHM B2 b 22 W S W R 28 A AR 1T RE &
A TAACR S Lo S 2 B 2 AR, sl R IE
BETFRERBHIMEY, BLERFEOaEY
WFFE W 28 K Wi )28 LUR R B AR 2 LA S ) 2R
PITEE IR oh i 22 S I 22 e R R
FAAEARYIEEE R R . T LAEXER RN
s 2, FF TR R BT B LIS 08UIE L D S8 A
I AT R 4 i A A PR ek
D AT D o AT LU R R 2R O JEORL, J i
G AN G e~ S, BT S A S5 30 R R R i S5 7
PEHISEER , BFFE PRI AR S B 3P AR, 4R — i &
KAV 7 28082 R A Bl 7 2 Wyl PR A i

1 #MREFE

1.1 &%

WA 2 AL DRSSP ) P A S 56 5 4 R (K
BT ) 5 BORARTT (R K2y ) sl A b
fLIE (SOD ) Mk & (5245 : A001-3, B st i B9 T
AT ;s ZF o i & A e El & (]9,
A045-2 B Rt AR W TR 5T BT ) 5 VK R (K Tt
K2R T, 43HT4l) 50. 9% FEALANE ST ('
KERNAARAF) o
1.2

CD-1 (ICR) it /INERL (SPF 2 ) ph b 57 4 38 1) £
SEIS AR FRA IR AL, A4 IE S [ SCXK (3)
2012-0001 ] , & 18 ~20 g, &% 5 R T [
B 24 b2 g S B 2 W 5 T sh ) S 88 v ooy SPF 2
W) s (Fa) 758t A5 #5IE S : SVXK #HE 2009-0002)
1.3 FE{H

HESFF R R i 42 K Atomic Energy 24 w] A2 77 1
T Cs-y B4R AL (7] R 2N 0.99 Gy/min) |, Ifil 4
LA (75 BC-2800vet, PRYINE Fi A= 4 B2 J7 HL T
W0y A OBR 2 Al ), 5 Ah 4y 6 O I (B S
ZW0307060610, I i iU as A FRA ) , TR %
K- (FIS PL203 M RE -4 R 2SR A FRAFD) .
1.4 /NRIEM., RERSERIPLE
1.4.1 ZBEFHMmALHH

W /N B BE ML R 7 275 43k BHPE X e | Pl

MRS 2H RS 25 24 v P I = A FR) 4 £ (400,200,100
mg/kg) , R 10 L, BHPE X B2 | 5.0 B o 2 AR
SRR/ B2 Cs-y SR — UM 4 B R,
MG E R 6.5 Gy, BHPEXTHEALREHT 30 min, —IK
PN T BB oK AR T 0.2 mL/ (45 24557 - 250
mg/kg) ;s IRYTHT 14 d B[ AH G RIEE 425, 1
Sl ARG HE W 2h T 250K IS AR S 2 H R A,
MRS 56 3 d HR A i, 7 1 40 a5 (WBC) o BRJS 56
7 d REMERL AL/ NER
1.4.2  ILERIEH7

1 4 ffg %% ( white blood cell , WBC) : B8 5} )5 %5
7d, /NEEREREC M 20 L, il A %) 100 L % EDTA-
2K Pt 4 i i 240 i oA ORI 1 40
MO LA it MR H ST B A /N UK
J& PN . e AT A% 40 i 4 ( the number of
bone narrow nucleated cells, BMNC) : BFt—{| % &, F
L HIBR AL, 55 L eE Sk, ek —ui 2.5
mL {358 AT Sl 2, R A A% A MBS PR R (3% )
REMEEHE, 2REZE A6 (20 ),
B2 BUD VR ATHEONR , 76/ F i flUsE T 1R
HAZAMEE ., DNA & 505 — Mk, H 0. 05
mol/ L GAACEG I MR vh e 5 R, B30, 7 BIE, A
AR, 95 CoKify 15 min, Y &), i U8, U8 H
LI FEIERETT 268 nm ) E G (A) o
1.4.3 %% Z%ARAR

#4535 ( colony forming unit-spleen, CFU-S) A& &}
JEH5 T RN B IGIE B A Bouin BN 122
2924 h J i, AR T B E 2 T 28 M 0 45 5K
(CFU-S) o fifg )N BRSO i L L IR JHF U o O
FPERR, RGP PR s, 4% F 9 AR
Jl e R VB O R RS B RS R R = (IE
frd /AT ) x 1000,
1.5.1 SEBshihn AR %25 X

ICR /MR, 30 H FRBENLE R k500 2 4, B
15 2o PR ER"Y Coy Lk — M2 B 1
5, BRI R 6.0 Gy, BAL LG4 T AT 14 d
FFURRERHE B 4 24 (314 . 200 mg/kg) , B4l BE 520
[R5 T 25 17K . P ZH T REG AT 30 min 43 51 45 T
ZEVRKR BB PRI | REI 5 AR S 25 25 L R AL
1.5.2 MEFH:

WRSHFS 5 7 d, SR A AL BT, ff ), ORI AN i
o N AS B 0 A 2 2UR i 20 2L £ 10% (1)
AU 4°C LB A H o B4 40 815 S 0 T 2]



Vol. 28

SRTIERAE W R SR RS s B PR A 4 777

1% , R TH U0 0 10 52 1% 20405039 (10 76 1 vk
B, I SOD i 552 328 70 25 0 5 P R0 it 28 21 4 3 o
SOD & 71,
1.6 EEFIESHEHIERASR
1.6.1 SRahih WAL sy X

30 HICR /NRUBEHLET 3145 0 2 41, Hi g
SRS 2 R IR ST A 25 20, HG2E 15 L, PR
T sy SFER— TR V4 5 IR ST, BB 55004 8.0 Gy,
HRGTRT 14d 45 25 20 FF 06 5 K HE 15 25 25 (5042 200
me/kg) , B4l AR 2 ) 45 T 25 1K, BRI Ak 4k
%4257 d,
1.6.2 MMEIg4R

15 K EIL T4 4L/ B A T A5 B0 FH 8 /N
BRI S A 77 T P

1.7 HiEAIE

INERRE A LR 7 92 56 K04 SR ] Graph Pad 5 /77
IR HABARII L « = 5 F%, 1 SPSS19. 0 442
AT, i ] Student-Newman-Keuls 3F 47 22 2H [A]
2SI, P <0.05 hESA SR L.

2 SIGEER

2.1 MEFLHWER

WIS 52 IR, S S50 58 70 45k 14 W55 o 3 1 4L 40 i
X5 I 240 s ™ EE A 4, 2N B A2 B RE S S, LA E
I AR AR . BRSHIE A 3 d A sk
UGS S5 7 d A agl, SRAS TR I 7E h 7 2 200
me/ kg I, 535 25 T ALl RO (L3 1 RIRL 1 o A
FIB) o 7 BT AR AR 4R 56 1 8 i, ( WBC) 47
P, IExE 2 RS /IN R A FH AR

F 1 BEIEGHRYG ICRNBRABRERPIER(xx5)

Table 1  Protective effects of dark tea on WBC in irradiated ICR mice( Xt )
WBC FH 1 % R 21 TR S RE 2 a2 rh 2 [ R
( x109 4+/1) Positive control group  Irradiation group Low-dose group  Middle-dose group  High-dose group
%% 3 K Third Day 0.73+0.25" 0.27 £0.09 0.38 £0.15 0.49 £0.21* 0.48 +0.29 "
%% 7 K Seventh Day 1.21 £0.28 " * 0.62 +0.21 0.84 £0.38 1.00 +£0.38 " 0.73 £0.09

TE 5 T AR L, © P <0.05; 7 * P <0.01,
Note : Compared with radiation group, * P <0.05; * * P <0.01.
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Table 2 Protective effects of dark tea on hematopoietic system in irradiated ICR mice(n =10, Xt )

FEPE T 2 SRS B 20 kel Rl 4 1o 71 241
Positive control group  Irradiation group Low-dose group Middle-dose group High-dose group
/Bl g PO=X
i fiE DNA & & .
Bone marrow DNA content( A) 1.42 £0.20 1.07 £0.19 1.16 £0.25 1.17 £0.17 1.26 £0.20
BMNC( x10"9 4~/L) 3.33+0.80" " 2.28 +0.77 2.40 +0.83 2.50 +0.75 2.75+0.57

TE 5 AT AL, © P <0.05; " P <0.01,
Note ; Compared with radiation group, * P <0.05; * * P <0.01.
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o BRI S PO IR G A LE , 45 25 20 B0 R 45
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Table 3 Protective effects of dark tea on CFU-S in irradiated ICR mice(n =10, xEs )

PR 2 NS X AR 2 Skl Hh e 4 e 0] 2
Positive control group Irradiation group Low-dose group Middle-dose group High-dose group
CFU-S 26.50 £8.93 " * 10.10 +8.80 11.60 £9.70 25.70 £9.35" * 13.30 +9.64
TE S5 MET AR L, " P <0.05; " " P <0.01,

Note ; Compared with radiation group, * P <0.05; * * P <0.01.
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Table 4 The effect of dark tea on oxidative damage in irradiation ICR mice with 6.0 Gy(n =15, xxs )
251 SRR fitiZH 28
Groups Liver tissue Lung tissue
PR} X) MB2H Trradiation group 207.11 £21.00 15.73 +3.50
322.58 £47.34* * 22,12+ 2.55*

MAZCU 24 Dark tea administration group

T 5 B B A L, © P <0.05; 7 * P<0.01,
Note : Compared with radiation group, * P <0.05; * * P <0.01.
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Fig. 2 The SOD activity of liver tissue( A) and lung tissue(B) of irradiated ICR mice
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Table 5 The average survival time of dark tea administration
group in irradiation ICR mice with 8.0 Gy(n =10, x
+5s)

415 () SR B ]
Groups Number of animals Average survival time(d)
B i BB 5] 4
Eﬁ;ﬁimgjiﬂ 15 8.6+1.96
Irradiation group
A2 AR Y
RAXI AL 15 11.13£2.75

Dark tea administration group
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