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XEBEH ORENEES RIS,
K T I AT

C A, KOFE, R W, BEH, % K, ERME
(FMKRFEFHRRHEFEGIFIR, THRHZMN 215123)

WE: B AEXZHEH 0 RGBT 4B /D R e s irfn £ F P, ik DNRFEND A 4 4,
EHAEA. BAXNEBA. REBME T O RBEREL E iR LA, B AR LA 0 R S5 41/ B
EBZ1KAGy 460y HE&WE A, BREIMETORBRERAPINREREARXSBE T O RKEE, %4
7d. RELHTELE 7, 14, 21, 28 d BN & 284 (white blood cells, WBC ). #k B 28 (lymphocytes,
LYM). #4280 (neutrophils, NEU). L4 (red blood cells, RBC). H/MK (platelet, PLT). #4740
. ( monocytes, MON ). 34 21 2 i 4K # ( mean corpuscular volume, MCV ). 34 1 £1 & & & ( mean corpuscular
haemoglobin, MCH ). “F3441 40/ 0 21 & ¥ 3% £ ( mean corpuscular hemoglobin concentration, MCHC ). “F34
1 /MRAAFR (mean platelet volume, MPV ). fi/MEEFR (plateleterit, PCT). & —#/NREZ 1K 8 Gy 4 60
YRS, AERALEFEL. &R XEZBET 0 RACT U4RE /N RSME L WBC. LYM. NEU #o PLT
Wy ¥ &, {Exf RBC L%, # MON. MCV. MCHC. PCT E# —E ¥, Mt MCH. MPV £ ¥, 7f
REEKNRGARH. &8 RZMEAFTOREEA —EMBHRGAER, SEHE S Dy A—
EWRIPIER, FERaEBEK/DN R EFH.

KBEIR: MHEY; REZBET DR 460y ik M ¥ AN
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Experimental study on tea polyphenol compound oral
liquid improving hematopoiesis and prolonging survival of
irradiated mice

ZENG Yanan, ZHANG Meng, LAI Feng, CHENG Huiying, CHEN Qiu, CUI Fengmei

(School of Radiation Medicine and Protection, Medical College of Soochow University, Suzhou,
Jiangsu 215123, China)

Abstract: Objective: To investigate the influence of tea polyphenol compound oral liquid on the routine
blood test index and survival in mice after irradiation. Methods: The mice were randomly divided into
4 groups i.e. the normal control group, irradiation control group, tea polyphenol compound oral liquid low
concentration group and high concentration group. The irradiation control and tea poly phenol compound
oral liquid experimental groups were exposed 4 Gy *°Co y-ray irradiation, and the mice of tea poly phenol
compound oral liquid experimental groups were given tea polyphenol compound oral liquid for 7 d
straight after radiation. The blood of the mice were obtained 7, 14, 21, 28 d after radiation, in which the
content of white blood cells (WBC), lymphocytes (LYM), neutrophils (NEU), red blood cells (RBC),
platelet (PLT), monocytes (MON), mean corpuscular volume (MCV), mean corpuscular haemoglobin
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(MCH), mean corpuscular hemoglobin concentration (MCHC), mean platelet volume (MPV) and
plateletcrit (PCT) were detected. Meawhile, another part of mice received 8 Gy “’Co y-ray irradiation and
their survival condition was analyzed. Results: Tea polyphenol compound oral liquid can improve the
number of peripheral WBC, LYM, NEU and PCT in mice after radiation, while it has no influence on
RBC. Meanwhile, Tea polyphenol compound oral liquid has certain influence on the contents of MON,
MCV, MCHC, and PCT in mice, but it has no influence on MCH and MPYV, and it can also prolong
survival time in mice after irradiation. Conclusion: Tea polyphenol compound oral liquid shows certain
anti-radiation effect through protecting bone marrow hematopoietic function and it can prolong survival
time as well in mice after y-ray irradiation.

Key words: radioactive medicine; tea polyphenol compound oral liquid; ’Co y-ray; routine blood test

0 3l

L S RO AE H O A vG P VF 2 SERR N, W 2E % BURRIT . SRR . KA. SR Ab g
BRGNP FT R Ul S S LA A R R DA T i 28 i, RS S BURMEME G R, XA 2
(1o HEINARSRFR KT, NSRRI & AN & SO BN R H . ik, TR Ph e
IO FHN, XORE G AN Z s Rk o™ BIE Tk, PR T
E & i 2598 P (Food and Drug Administration, FDA) LAEAE A — s B 97 71N H TR K, (HEh
— S G SR PR LB A AR I B S I N A, AR, B AR AR 24 N AT A R B B
il e TR S g oer, R efh sl —A N FimRE e,

LMWy NIRFAET, S 2 n v Z Ty R AR, b 2 v AT 25 BRI S e 10 = By 22—
IR, KRR AZm EAPEML. Pri. PuiR. Pumast. Pumiis. By iashhkos Reas ik fibi
TR B E . R 2 WY T DU I T e A . R RPN ROk MR A R R A R T U S R
AR LI E R —— BB E TR R G TN (EGCG) Al /s Bl il 7 Zefa S 5 5 11
— NGRS B TRV 5 3 R B R TR AR, I R B R N B R .
PR Z S, WASPUE. AT, AL PURSRNY . AWESTIT A 2 A s 1
R PR B EEAR Y (AR RIHHEERY (EEARZHD 4k, FEMEAE LR T 1)
WO /N BURS 60 y S5 £ FRURT 5 325 1. 3R 45 9 5
1 MRERZE
1.1 ERHY

SPF 24l i & C57BL/6 HEVE/NR, T A EHEs s SEae sh W A v, 6 Jke, AT 20 g Achh, 7R T
IR ZES YRR RGN, BT HEADE R RGN IR K 5 BB SR 2wl s
FERBEALTE . NI 126 K, TR H B /N R 3L 96 L, 20 4 41, 23 5 o IEH N IR L S B
Y. RLZWyE T D IRBARIR AR Sk B 4L F T Eak A2 i/ R 35 30 3, 402 3 41, 20 B b HR S xd
WAL, A28y 7 D IRIBAR IR FE LA sk FE 4L, 41 10 B
1.2 #HPELEH TR

S BT 2% 22 Wy A 07 1 IR B FE R Y (BN B2 RIS RIS (EEAAEZ D)
o K/ EEEHLA A 4 41, 23 A0 IE RN IR . R BRAL . 2R 2 5 7 IR B A B2 4R s ik B 4
AT RS 20 BT 25 o/ X2 12.5 g/L, moikJE 40 85 100 g/L. 45 £ 50 g/L. &
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AN RBRER 25, 1k/d, BHK 02 mL, fEMUN G RABNESL 2 7d. R TS 7, 14, 21, 28d
ORI Jov O JUE BRI, A 2L A I T 5 6 U/ BRUEAT o JUE BRI

1.3 WBE&H

R T3 N R 22 56 T L B Bl 60 y S 2668/ BREEAT 4= 5 TR, TRUR A0 4 Gy, A& 2208 200 ¢Gy/min,
FEAL /NS 60 v Sk R R B BE B . i TS AR AR N BRI RIS 8 Gy, AR
200 cGy/min, MG JERERMEE /N BRI AR A4 DU % .

1.4 B 5 o 5 SR il

A IRATE 7, 14, 21, 28 d X/ BUEAT BRI JE O JIEIBOAL , - AR R BEAT L AN o /1N B A
M1 5%7K & S mEIEAT 4 B RRIE, &3 2L/ 0.2 mL.

1.5 S

PP S50 5500 DA B bt 2 (X +8) %o, ALREGECR A ¢ Kk, Lh P<<0.05 Jy 225t BA it 2

2 #ZR
2.1 FEZBETORBA 4 Gy G/ B E I 40 i 3R 1 8

M3 1 741, 4 Gy £l 60 y 5 2R U AT 8 25 A%/ BROAR I WBC 3, i ik 2 2 & 5 1
JRB AT LASE i A IS 14 d /N RS E I WBC (A0, [R) ISR B R 2% 22 Iy 4 10 R T DA s FRU i 28 d
ANERANE I WBC [BCR . & 2 74, 4 Gy i 60 y 52k I mT 8 25 B /N R4 R LYM %0k, i
R B (4% 22 Wy 52 U 1 e vl DA sy FRAH S 14 d /NSRRI LYM 980 B3E 3 740, 4 Gy £l 60 y i
LRIRAT S 28 d AT PR/ SO RN NEU B8, i (AR P RN sk B 1 2% 2 19 52 07 VIRV 3 vl 4 e i
S)E 28 d /NRUAME I NEU (W80 3 1 A9 iE 5 AL/ BRI WBC b e (388 KA 3 in i ka #, ix
FEAER BN BRI TGy, i SCHRIRGE, AR /N BN E I WBC IE S E I AR, WBC A B4
W1 %2 (e A s,

M 4 7740, 4 Gy &5 60 y BHE IS 7 d 1 14 d o] 25 B /N BUA R I RBC %R, ik 2 E
5 1R R R SR I /N BUAR B I RBC (A 5. tha& 5 a4, 4 Gy 4 60 v BTG E 7 d o) W2 ¢
/N AR LI PLT 550, TR R B R s oA B 1) 235 22 Wy 52 07 1 IR 38 vl 4 sy U 5 7 d /NS A Il PLT
A o [F)E farda FE )% 22 1 2 07 VIR0 vl DA i UG S5 21 d F0 28 d /NN I PLT B4kt . i
T, KL T R LAEE E A S /N B I WBC. LYM. NEU 1 PLT (%, %} RBC 5
B {25

1 FEWMEH OB BHF/NRINEM WBC BIFI (x10°/L)
Tab. 1 Influence of tea polyphenol compound oral liquid on peripheral WBC in mice after irradiation (x10°/L)

I 1a)/d TF % AL SRS AL IR LA R LA
7 1.92+0.63" 0.65+0.28 0.59+0.39 0.53+0.02
14 3.54+0.98" 0.59+0.18 0.72+0.42 1.02+0.30"
21 6.78+0.70" 2.07+1.25 1.95+1.05 1.49+0.96
28 4.38+1.60" 1.49+0.31 2.89+0.92% 1.41£0.13

W BR. RIS NI LB T AR SRS AL, R a4 IR X IR AL, P<0.05; &% 5
TR SRR EA L, P<0.05; + ARG AL Mk EA g, P<0.05
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Tab. 2 Influence of tea polyphenol compound oral liquid on peripheral LYM in mice after irradiation (x10°/L)

INERSMNEIL LYM B

20 (x10°/L)

B 1l /d X AL 33 e R 4L W e 4L kL
7 0.99+0.36" 0.09+0.04 0.23+0.29 0.08+0.02
14 2.74+0.99" 0.15+0.09 0.17+£0.14 0.52+0.35"
21 5.75+0.65" 0.46+0.22 0.59+0.45 0.28+0.09
28 1.85+1.53" 0.69+0.15 1.33+1.34 0.36+0.09
VE: s RO LS TE RO IRALEL B, P<0.05: +hARAIAIRALS Bk AL, P<0.05

x3 FEZBMEAORERHRE

INERSMNEIL NEU 898208 (x10°/L)

Tab. 3 Influence of tea polyphenol compound oral liquid on peripheral NEU in mice after irradiation (x10°/L)

Iy e]/d IEH 0 A S 0 AL (%7922 R A
7 0.83+0.28 0.53+0.23 0.35+0.09 0.42+0.01
14 0.63+0.13 0.38+0.11 0.49+0.30 0.44+0.12
21 0.82+0.11 1.49+1.07 1.2040.95 1.09:0.85
28 1.45+0.45" 0.72+0.25 1.25+0.56% 0.9620.20"

e R ERGT A B TEHON AL LLE, P<0.05: & AR ST X HE2H SRR B 20 LL iR,

P<0.05

ZEMEFH OREX R E

INERSMNE L RBC BY8200 (x10°/L)

Tab. 4 Influence of tea polyphenol compound oral liquid on peripheral RBC in mice after irradiation (x10°/L)

P<0.05; ARG AL ik A LR,

I Il /d TF % AL i S5 % B A fRIREA TRV S 2
7 9.64+0.25" 8.51+0.79 7.93+0.57 7.87+0.19
14 9.98+0.46" 9.09+0.28 8.79+0.42 8.64+0.31
21 9.66+0.56 8.98+0.58 8.97+0.47 9.26+0.33
28 9.24+0.64 9.53+0.33 9.51+0.41 9.50+0.70

T« N RRAT AL 5 IR X ALHEL, P<0.05

x5 FEBMEAORKEMBSENRINEM PLT B9800 (x10°/L)

Tab. 5 Influence of tea polyphenol compound oral liquid on peripheral PLT in mice after irradiation (x10°/L)

) /d I H ) B A A S 6 B 2 fICHR P 40 R 4l
7 850.33+48.01" 513.33+136.18 626.00+85.71% 722.00+149.90*
14 969.17+243 .85 773.33+227.39 827.17+139.86 603.67+142.28
21 765.50495.47 749.00+£199.92 805.83+135.22 855.00+£186.64"
28 927.25+147.04 1126.50+143.42 1112.00+499.27 1384.33+108.70"

VE: RGO TR X A UL, P<0.055 &AM X AL S (R LA LU, P<0.05; +20 %0 S0 ALY madk BEZL LU AR,
P<0.05

22 FREMETTORBX 4 Gy B 5 /S BUILH HLHE A7 K 510

MR 6~ 9 I %N, KR R Sk BE I 2% 2 W &2 5 1 i o] LA s IR IS 28 d /N BRI MON 2.
IR BE RN Rk B 1 2 2 W B 7 DI v LA RS 7 d /NI MOV &, [ B 2 2 W 5207 1
B AT A U S 21 d /BERIG MCV i . Bl 28 2 5207 IR T DRI S 21 d /MR
MCHC & . mlEMA 2 mE 77 O IRE T AR ST G 14 d /NI PCT & & 12 28y & 7 1R
X MCH. MPV Jg B 2 11320 .
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6 FEMEFORENRBEE 7d/RILE IR0 (x10°/L)

Tab. 6 Influence of tea polyphenol compound oral liquid on routine blood test indices in mice 7 d after irradiation (x10°/L)

Ei7N TEHO 2 AR SRR 2L I B2 4 K EEAL
MON 0.026+0.018 0.013+0.003 0.009+0.004 0.010+0.001
MCV 76.13£1.01 76.03+1.35 78.57+0.40% 80.25+0.07"
MCH 14.4620.25 15.30£0.90 14.70+0.62 14.95+0.77
MCHC 190.00+3.00 201.33+10.96 187.33+7.57 187.00+9.89
MPV 6.91:0.30 7.08+0.46 6.53+0.13 6.80£0.02
PCT 0.58+0.02" 0.36+0.08 0.400.05 0.49:0.10
e« WERS RS ER S IRA LR, P<0.05: &AHRGTA R 5K LR, P<0.05: +hHM 0 IRA 5wk A LA, P<0.05

£7 FEHEFORBEBHE 14 d /MR MERIEFRAIZIE (x10°/L)
Tab. 7 Influence of tea polyphenol compound oral liquid on routine blood test indices in mice 14 d after irradiation (x10°/L)

Efzp TEHO A LEL ROl (7R e R A
MON 0.044+0.037 0.051+0.031 0.041+0.025 0.052+0.019
MCV 77.30+0.84 76.76+1.70 77.67+1.94 77.80+2.42
MCH 15.15+0.64 14.50+0.60 14.43+0.80 14.55+0.58
MCHC 195.83+7.19 187.17+9.70 185.66+11.36 187.16+7.35
MPV 6.75+0.35 8.48+1.26 8.47+0.76 8.56+0.92
PCT 0.64+0.13 0.72+0.11 0.72+0.17 0.50+0.08"

T AR R AL R AL ER RS, P<0.05

£8 FZEEAFORABMBHE 21 d /NRMEMIEFRRZIE (x10°/L)

Tab. 8 Influence of tea polyphenol compound oral liquid on routine blood test indices in mice 21 d after irradiation (x 109/L)

fiiks TR A R X A Rk A R BEAL
MON 0.033+0.019 0.082+0.046 0.113+0.051 0.089:0.038
MCV 76.70£1.22° 73.41+1.88 75.60+1.89% 74.70+1.17
MCH 14.3+0.28 14.25+0.50 14.00+0.41 13.60+0.41
MCHC 186.50+3.61" 194.00+7.29 185.33+6.62 181.83+5.03"
MPV 6.75+0.32" 8.23+0.65 8.97+1.37 8.43+0.44
PCT 0.51=0.06" 0.670.06 0.73+0.23 0.71x0.15

VE: R4 G A5 TR X AL UL, P<0.055 &N RN X AL S {RIR AL LLES, P<0.05; +o4% ST M4 mk FE A LL AL, P<0.05

x99 FHEMEFOMBBEE 28 d /NRILEMIEFRAITME (x10°/L)

Tab. 9 Influence of tea polyphenol compound oral liquid on routine blood test indices in mice 28 d after irradiation (x10°/L)

EEL TR A LEppR e {7924 R A
MON 0.020+0.007 0.046+0.069 0.2130.090% 0.065+0.030"
MCV 78.95+3.34 73.40+2.65 73.60+1.26 71.83+3.85
MCH 15.071.07° 13.85+0.40 14.08+0.69 13.83+0.20
MCHC 191.00+9.48" 189.16+6.43 191.60+7.66 192.66+13.61
MPV 7.06+0.35" 7.98+0.93 7.63+0.81 7.26+0.20
PCT 0.65+0.08" 0.890.06 1.00+0.24 1.00£0.13

VE: R G AL TR R AL UL, P<0.055 &N X AL S (RIR LA LU, P<0.05; +oA%0 510 4L mdk BELLLLAL,  P<0.05

2.3 FEBE T ORBR 8 Gy A5/ WAL RKZ N
HIP 1 AT, SRS IR AL BUAE 8 Gy 425 IRAT A — M P BREESET, 1 2% 22 W 57 1 IR AR 41 A0
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R S AN R AR R AR TR K s, HEEWHENS 1507
VSR, SO, AR BT DRI AR Al

. e . NN = 100- e TR A
Ja 12.d WAERAET:, T4 2 M 5 7 D IRBR AR B 4L/ B AE g - A
SR 18 d U5 AR, U mR A L, (ORI E
Wy A 7 1 IRICE fig S KN BRI A AR <
3 g 0 5 10 15 20

P R R $/d

TR T B R AR R EUR N BUR A SR BTGt R R I BALRE LG AT BB S
BRG], RN BRI G i 000 T IR A R
FEE AR U — S RIZEZY, WIS RS IEA 1 8 Gy 4 60 R /N B AR M AT
RN 55 P AR T R Gt S 2 AR UK, BRUR JS 23t "™ P4t Fig. 1 Analysis of mice” survival rate after 8 Gy
BRI L1, K R SR A AR A B R "Coradiation
g, SR 1 Gy TR E A B0 A g RatIE, 400405 I A2 BT LSS W i
LUK ) DL 48 7 bR iR U SO SO 4 Gy i 60 y SR/ BT 4 B IR, IR
INER AR A IR AR AR

WL FETEREE  fE T2 Wl sl i R BRI sy, Horb LB leme 284 it ()L
FKFE) NFERS . ILRRTEAK EGCG. KK B TILAFR (BEGC). RILFREE TR (ECG).
FILHKE (BO). WA FILAEEMILLEE, Hrh EGCG HiEfm, Ah LAEMR 80%". 252y HA Hi
Ay Prg. PuME. PusRs . P ig Biva KA RE LRI U B AR A AR . SRR A B X
IR F R BFE L FEOCT N — N EER R a5 2 ik m S SEh W e, 2k 2 W e
LR i f e AT G 1 R R RO AT, BT AT R S RS BES BE TY. EESURR, AR
0 i AR IR BE 1 EGCG RERSIMHIZE AR F15 T 1 DNA BEWTZL, (HAG Sk B EGCG 23 38 bk e 40
i DNA S 2410 oA SR EHE Al 40, 25 22y 42 7 1 IR LA — o SR Ak 40 T 3 B A0 ) e, 3L
1 EGCG n g2 5 R it i1y, SR sk Bk 2 M & 07 DIt vl e B — 2 A e sg k. A
RIEFR, 2T E EGCG M EGC HAPUEAPUIL /N IIER,  REME TR A O 8 i, AT A
PUBERL B R G AR TR TG A 2 2 W B e e /N B4 5 JRURH S PLT %k, 1 im sk /D 40 5 U 1) L of
SRV o

WRE T URMEY), h 5 R EUE SR TR . SRS A 2Ry, BB 2R, B
M. SR, MMM EITRYS ., WS EE KR EZEH Ay, ERess s Ay
Re A4 M AR D RE, 35 S S A0 M P S e i 1k, TR IR, R Pi4E . BUMOR . PUREE. PR
BRI B POV SR, HUAAAL CRIT RS oh ", s s B L AR i B . I e 4 i A v
PR A O Ak AT B AR Ty, DRI 6 22 T SR AT s IR, B Akt T
TR 2 B RS W S PR R IR I 7 1S /)N i R0 1 T I I D B, U I I 0 A0 I AN B B A
2140 R i /NAR AR PO SR R B SR AT P 25 A nT I 4 Gy SR /N B 3 1f
RENTIL /NS AR, AT EAZ AN M 3, 38wl e b 1 B i I 4 S B, 30k () e (e 1 1 A 40 i 1 15 3
ARIAT A A% 0 00 1 SRS /AR A A P A SO b s 3 0 B S T B i IS 7, 21, 28 d PLT
(Of G

REZW M 2P BA — e PR gER . AP REY, MENE S RGN Y, [FR
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Aets 2 K /N R A A 1. 25 2 W 52 07 DR o] DA Ryl 60 y S 2R S 5 /N B4R i WBC. LYM. NEU.
PLT #1 MON I8, & ARy #i0i /e, il R H 254 it —FhaT g, i B ARI 7 H
BLHIAE ik — 25T

4 i

22 ST T RO S5 /I BT 36 1 58 296 AT — 2 (RO 77 5 1 D 70 0 4N B ZE 000
Bg1

T SR A O B 2 5 57 7 T 17 S A VR A ) S5
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