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H BrdU 5 ¥ §1%k I B SR A
4p E I E ZHR8 HPRT EFEZED
B % ERME BLE EHE T

(IMREFRZEE e o5 M 215007)

BE S BBAAURMERE (BrdU ) YA AS [ 70l & 7 5 2oyl B8 5375 A 157 A A& Ik 2 40
il HPRT J&[K S8 28455 (MFs) - FEAF R HL A ROV 5 & L S HUE B B4R AR BRI, 43 A% 5 41, 43531
F0.0—4.0Gy ByAE )5 v BTLRBE 5, & M35 375 F BrdU 3Rtk L 400 HPRT 5N MFs, 4%
LW, IEH ASNE MR E A MFs Bl 518 55550 & A 35 T Lt B 20 5 R 107 & Ze k1
TR, WEFTUER] T BrdU %2 —FpHesl | fT 68 | BBk f A 1 BE 565 & HPRT JE [N 2828 (4 )y
% HPRT BE[R 8 5 98 A8 AT AE N A= il i it

F48iE BrdU 3£, HPRT L[N, RAFHK, Fl BV &

hESES  R349.2

A1 JE LK EE% 240 L R 5 WEE 4y 12 NEE > 38 R A% 7 % # g (hy poxanthine — guanine phosphoribosyl
transferase. HPRT ) B[R 8 1 9848 HoA RS &, R RNV L R AT AR TR e F s, o
AR R BRI 5 ThR % . HPRT JERIZGTLA) HPRT £ 52t b FrRas - 1
025 (salvage synthesis) « %4 75 41 HE 96 3 o AT 7 P10 K (1 6 — 57 5% 15 18005 (6 —
thioguanine, 6 —TG) &, IE5 40 IFE 17, 117 HPRT e [H 2875 40 g I 77 35511, 3 0 o LA o ik 11t
HPRT JE[RZEAE . A7 SRR R4 /0 L EL A0 HPRT JE[R 2828 £ A7 Ha ™ i e g e
TV 2 RO B Wk 2 A% 40 Vs R SO RS B S — VLI 4EUJR B WE (5 — bromod
eoxyuridine, BrdU ) yEHF 78 58 51 175 &% HPRT FE[H 5828 ff) SCk AR 2D, & N B 2R DL AR3E . BrdU
BRI EF A BrdU BB NHTEA M DNA, B H %% il Giemsa (fluorescence plus Giem -
sa» FPG) Qe TSI FE PR VRS 7R 2 b A= K 1) HPRT EE[A AR 40, A 9255 ] BrdU
EEWFFCRRGT 5 & HPRT JEK S8 A7) B ALY G & » BRI Brd U YETE SR P W B AT RE A,

L BRI
1.1 #%

6—TG % Sigma LA 75 RPMIL640 K35 30 % [ GIBCO 2] 7= NI
1B (B Ki%) \Hoechst 33258 F1 BrdU MAEEAM A G AN H P 1M EEZE (PHA) H T MR 25 T
NZ5I AV
1.2 A&

L.2.1 mdnfedaf®  H—{@REAAE S § (FOMMA S A0 T 2 R G 5 ) B KL SOm L (FOAN

ERATE) . 45 41 540 1I0mL ML, Hrb 140X R, A 4 400 a4l S 41 ™ Co

UE Y PRI BRI A 0.5, 1.0, 2.0, 4.0y, A PF, BBy Slcm IRy
B RL 125 (Y 5573062) %e 1)

SR RV, 55,1975 48 11 A A, 2001 SR 5L T I N R A R 2 e » LA # B2 5l WL A=
WS B . 9085 2001—08—15,  f&[] 2001—11—12
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0.713Gy/min, FESTFRBEEEMFRE 37C A,
1.2.2 #pemmpsidsh  S4UNH RPMIL640 JiFag L 1:10 o e BIRR R 5 il & T 4 CRYUKFS
 24h, HH A Z R BRIFA (phenocopy ) KT SLBG 25 A4 S, K MAEECHE S . LA 1500 #%/min
B0 0min, % EHEHEERE 1R, EEOERTTIEPMNEKEFRIE (N E 80%RP-
MI1640, 20 % RGN, 10010 /mL RKEZ . PHA &) EEAM (10mL), FAMEET
FH S AFEAS SEAMREASIE FR WU o LN 6 —TGLX10 "mol/L, Fr A i3t & A
Ked gt 4. 5mL. N 0. 5mL, AE 37°CHEZE 24h JFMA 5X 10" mol/L BrdU ., DS H LR
#1617,
1.2.3 kgkmpeteh) BIERWMMANE LA, 1500 #/min 8.0 10min, Wk LiSE. A
0.075mol/L KCI 8mL, RBE, BT 37CKBFHE 30min J5, 1500 z‘F?/min B0 10min, 3
B3 DN SmL [ E W (B UK ZBR=3: 1) IR )5 CE 20min. 1500 #/min F&.0> 10min,
ek biE, ERREE LRGN 8 E s w T g b ST 485 F Hoechst
33258 Yefty 30min, 15W SEHMT 30cm AbHRES 3—5h. 35 Ml 4708 Giemsa Yeifigeta 15mint,
1.2.4 A Z#HCEppEELEF L E R T IRNE (mutation frequencies, MFs) 8+ H  HiEH
FAIN 6 —TG BFEATH £ 3000 ANMEAY RORFEACH I A0ME, n 6 — TG MIFEA TR A,
PR A K B AE WL S 28 S0k [ 2]
IREL AL R = (R ZRA %/ 3000 ANEEAL R EEALHRE 4RMy) <X 10096
WS AL H (MFs) = Sk AR/ (0. SmlL IE# ASHE MR A% < ke
MARFEALE)
1.2.5 w4 SCH Bartlett 1A% /7 2571, B Student — Newman — Keuls 3517
P Z (B P E R, BAREBR W S28 ST [3 ],
o skm
2.1 SpEMMEERENES ¥ STEBHTEZENXR
oL il N i Ok A S R N = el 1SS = B el S R N2tV O 25
R RGN SR, 25088 0.5Gy i # AL Z8 C W MR, SX RAM AR
ZE5t(p==0.05); Bagf5h 1. 0Gy I, FeAU I R I B.(p==0. 01), e T~ ] DL AL itk 2
MBECH B IR, R A 3 5 B A R 2 )Y 5 R ] R PRI G R URIR . ¥ =63,
1990—8.5445D, . D oy ¥ BHERBRGTHIR (Cy). ¥ Wik 4 sE 02 (00) . I B LR AR
ZH r=0.8557( L& 1),

Tab-1 The relationship between lymphocytic transformation—rates and radiation doses of ¥ rays

Group  Radiation Number of calculated Number of transformed Transformation — rate

dose/ Gy lymphocytes lymphocytes /%

Control 0.0 18000 13014 72.32394-2.2435
No-1 0.5 18000 10998 61.1904+6.6182()
No-2 1.0 18000 7884 43.8240£8.8563(%)
No-3 2.0 18000 7259 40.327848.7916®
No-4 4.0 18000 6216 34.542548.27653)

(l>p<0~ 05 (Comparing with control) » (Z>p<()~ 01 (Comparing with control and group No-1). x*ts

2.2 BHFIESSEMMKE SR HPRT EEETMEZ EIHX R
% 2 R AIHE HPRT JER AR 2 MR , HEE 2 AJ50, M 7 G2k EE a5 &
ZEAREI, REAIAE HPRT JEK MFs AR T & . 24 Ba a5 &4 2. 0Gy .4, OGy B, HPRT &



5 3 B SE T BrdU ISR ST 7 BT ERANR AT K SMA MLk L 40 HPRT RER %28 189

MFs SXf 4] 5280 1 ZAE LA IRS g =R (p=0.01), BUEIHRIES MFs Z A 2P
B LTI B, LA R R BBV X R R BN . ¥ =0.7306+0.7774D+0.0706D%, HAHE £
¥ r =0.9952( L& 2),

Tab-2 The relationship between HPRT gene MFs and radiation doses of ¥ ray

Group Radiation dose Lymphocytic transformation —rate Number of mutational MFs, X10°
/Gy /[ %, xts ]Vmp]’lO(‘VTPi(l> xts
Control 0.0 72.323912.2435 191 0.8842+0.2332
No-1 0.5 61.1904+6.6182 183 1.00204-0.4507
No. 2 1.0 43.8240+8.8563 191 1.4054+£0.5034
No.3 2.0 40.327858.7916 416 2.7568-0.2789(
No.4 4.0 34.54254-8.2765 o1l 4.934540.8761(»

(DT he number of total mutational lymphocytes of 5 blood samples,

<2)p<0- 01(Comparing with control and group No-1)

s
Bor
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e
2 ¥=63.1990-8.54450 r =0.9952
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Fig-1 The relationship between lymphocytic Fig-2  The relationship between HPRT gene
transformation —rates and radiation doses Mfs and raadiation doses
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R AL R AR R A A E Z 3] PHA RS » A0 D9 w] 19 5 1Y bk 2 B2 1 He 36
PR 2 AL 2 R BB S 7] B A 5 2R SRR ARGE RS —. 40 Ostrosky — Wegman 1) 84 457 3 75
SRV B AL SO R 3 DR ol b Co R STk B N 1 A L 400 4 A 2 B
T X B (B A 3 R A R AIRS5  HPRT JEIH MFs AU THR IO AR AT R e 3R, 28
SRIEECT R B R OB IR 45 SRR I B 0. 0—5. 0Gy (I B g 0. 289Gy /min) i X
STEARBRGT T ANPRSME MLtk CLAE A AL L3R AR 224 IR TITAS S HPRT 2K MF's,
ARSI v Bt R R R A 3 0 K S R e AR e, A S B R R SRS (R SC &R B - =0,
8557, [AIE, FATAD AETH SRR 75 A kD 40 Y HPRT 2 [K] 58 A8 F I, B 25 AN [m] 77 2 PRt
ST AR TS 0K A M e AL 3, 7 U T RE S o 25 SR A

KT MRS 5 HPRT [N 58 28 9515 2 1) ol Bk e 5% 2 Sciik AR 217 | g AT &
22 R A HE RN e R AR, X AN HPRT JE[R 2848 St 25 LR I . B 25 41 I S v B 1) 388
K, HPRT, FEHIE A AW LT |, EA S B 25 AR, Fe A SE gy, B8 Gt B L5 R[N 28
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IR Z A5 R BEA T AL HARRRRGAR] T 0.9952, b al W, A BrdU #LAF 525
MG & HPRT JEN RS FAE A — & A HER MR BUE

BrdU iJfi - H TR AR G0 R ST BT FE 0 J2 HPRT K S8R R AREA £
NESRIARGE, BrdU ARMRERI IR0 S BEEA L, ERrfim G2 B/, Sl s b1 7 4.
I BAERHREL, —Bent Sse 2 #8 iT LA R I 0 A R il 2 AR S5 P X Rt B AR ) HPRT
R SR LA VRS . B B B A BrdU 3571 BrdU A0 T ST A B30 H.
S N BUNZ BB LR ER S, I BrdU A I HPRT 56K 5828 34 AT U@ i it =04 B AL AT
FISCEL HPRT RSB B ik, B+ BrdU WA B RIS EEE ALY,

£ % ¥ &
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USING BRDU LABELING TO DETECT THE

HPRT GENE MUTATION FREQUENCIES INDUCED BY Y RAYS
ZHAO Tao CUI Fengmei ZHAO Jingyong LAO Qinhua WANG Liuyi

(Institute of nuclear medicine, Suzhou University, Suzhou 215007)

ABSTRACT  Using BrdU labeling to detect the HPRT gene mutation frequencies( MFs )of
a normal adult induced by 7 rays of different doses and to analysis the relationship between the
HPRT gene MF's and the radiation doses- Blood was drawn via the vein of a normal adult and was
equally divided into five groups- The blood was exposed to ¥ rays with a dose range from 0.0Gy
to 4.0Gy respectively.- After having cultivated the whole blood. we got the HPRT gene MF's of the
lymphocytes- With the increase of the doses, the MF's of the HPRT gene rose accordingly - The result al-
so showed that there is a linear —square relationship between the doses of the ¥ ray and the MF's of the
HPRT gene- According to the result; we may conclude that BrdU labeling method is a quick: simple and
relatively sensitive method for detecting the HPRT gene mutations of somatic cells induced by external ra-
diation exposure and HPRT gene mutation may be used as a radiobiological dosimeter-

KEYWORDS  BrdU labeling method, HPRT gene, Mutation frequencies; Dose — effect

relationship
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