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Epidemiological Survey in A High Background Radiation Area in Yangjiang. China Zha Yong-ru,
Tao Zu-fan, Wei Lu-zxin. Guangdong Institute of Prevention and Treatment of Occupational Dis-
eases, Guangzhou 510260

Abstract The results of the health survey in a high background radiation area (HBRA) from
1972 to 1990, in Yangjiang, China, are presented in this paper. Radiological measurements of the
environmental and human bodies with different methods revealed that 330 mR/a in HBRA and 114
mR /a in the control area (CA) were the doses that annualty an individual exposure to the external
environmental gamma radiation and effective doses to whole body are 6. 4mSv in HBRA and 2.1
mSv in CA annually. The carcinogenic and mutagenic factors were surveyed. The Results showed
that these factors in the two areas were similar. Up till now , no harmful impact induced by natural
radiation. based on the data as: cancer mortality from 1008769 person-years in HBRA and 995070
person-years in CA ; hereditary diseases and congenial malformations from 13125 subjects in HBRA
and 13087 subjects in CA; human chromosome aberrations, and immune function of the inhabi-
tants, was found.

In addition, in this paper the authors discussed the results of cancer mortality , of chromosome
aberrations and of immune function, and analyzed the possible relationship among them. The car-
cinogenic risk induced by low dose radiation was also estimated and discussed.

Key words High background radiation Malignant carcinoma Chromosome aber-

ration Immune function

e 5 ERMIFR LT ZNA, /i
| RERS DB M 510260 T —AEEMPFIIRE, BB &
2 DEBTLDEZRSH W MR RO A RO ) 16K P AT

Bl



AL TR 2 2R 1996412 A 951746 61

RN S e BT R X ALE
BMEREEN T, EBENHK. F5lEL
EEwl R R AR S W4 R
7N Fi) B I 7 i 22 I A Y flt B A B AR R
I, A F e, PR S e 3 RE TR IECR /Y R E
BARBAE S OIIRE .
ARV B R 2R e AR S AR T
— AN K NBET] R A (R RR RE e, DA O B,
B S A A A UM R A8 T X A
KREBEWEFE, RAOTINI972FETFIETET 2R
BH YL 1 K SR A 5t & A K i X CFR)FR
HBRA) 54K hY & 1L E A0 B B IE 3 A1
ﬁﬁ]‘mﬂﬁﬂﬁz (fRi Bk CA), #1477 U HL
TRFRE PR LIERTE 5 brE#t1T,
19904E §if 5 A% T J i1 Xl 19 A~ Bir Bz 89 i %< L.
B, &M B REGREMEE R, BER
BELEHHLEGZEMEEEMRKLER.

XMRMT A

—, WEAE . EEMLTS RGN
MEFHYLHBE A HBRA iz X & & A
ERENE, BENERE, L L
I RIR Y E U, Th, Ra SFAITH, H
e 2 A G H AT KT B3 1S X — i X R
A2 A500km?, £H 4634 H RAT B FE AL
JEE40E DL EIURE R AEEXN R, /80
awA, HpitfAEERU L& H93. 7% 1
e £ X B N BE B BEOR PR BT OF 55 Y 2R ik [ R
KARANCIERF KT, EFXHIES
B EEER, FalE ol /e 52 e B0 B =22
Z5HE ABEREA —Fal 28 3% E K1
EIETELLT 5 HBRA 2y 5 1 B0 B
B3N Y5 HBRA % H A 24 09 g BRAE X
W3 ABE.CA M fA1400km?, F 4664 H IRFT .

=, MEL5ME 5k B FD-71% Nal
(TD) [NEEESHY, RSS-111 5 EBEZE, ¥
SR Y L, BB (TLD) MEs
18 5% B 11 (RPL) ] 8 35 P 7h 3 3% 58 53 /K- F %
AR 5 R B G & . Al s A 0 Y i
S| A KRS . B, T8, ¥, %

>389 *

k. %), Y. KoK &1 3EH U-238,
Th-232. Th-230. Th-228, Ra-228. Ra-226,
Po-210. Pb-210., K-40%:4 & , Fi AL{E i i
B2 g hh2s 5 4 Rn-22281 Rn-220 & H 1K

K

P B B V5 A - X BT 7 6
7 3£ 8 7 U ¢ R 26 B AR T HLAE B
.

S5 RE B T 2 57K i Bl E & (1970
~1978) FIRTREMEIEZ (1979~1986) M F
e, BEMER SRR BN E S5

FE] L b E 200 P g i, A W 728 4 B S B 9 Th RE A
i) FH PR R A T i .
7% S

—., RHAKFERT.

1. P RRBONER R &3 HBRA
+ 3 o R SR A% R U-238, Th-232, Ra-
2061 & | (Bagkg ') F 34 %] A100.4 +
28. 3. 207.6+87.5, 118.4+41.9, CA 1}V
%96 34+9.1. 33:5+13.5, 27.8413.8,
HBRA 5 CA @ H{l 5 %1 03. 8, 6.2, 4.2,

2. FREEHE S K T fd 2 P A
HBRA il CA ¥4 v 35 4t A0 M BL R B, &5 i
i {5 28 ity JL A il 4 SR 5 0 s e S
BERHEL10% NG HBRA B RIMNE
Bt 4E OF ¥ R OB & K 8 330mR, 2 A
CAl114mR B =515,

3. ARSI GHA B0 & 25 . HBRA
RERASZH Rn (FE 2 Rn-220) & F
EAMEAREZHRRMSERZR (E22
Ra-226f1 Ra-228) Mif#itiZHZ: ., # & mMZL
B g b B (Ch CA #93—~ 4451 . 9 Ah
B4t & &1, HBRA J& R &8 F X% %
6. 4mSv, XfBEK2.4mSv (F#1).

=, BAREE & 2B AR LA
% : X HBRA 5 CA PR Y AN 45 5 AY ] HEEX
i 5 B A R & kAT 2 i HE R AR 4 R
FU, EE R RMF. A2, Pk, 1B
. SRR E STEE, R A &




e 330 Chin ] Epidemiol, December 1996, Vol. 17, No. 6
&1 RKAEHIEE HBRA B RAEFRGEH2Y4E (mSv)
LR HBRA CA
i B8 5
i Y BR 5T 1. 85 0. 52
5wy 0 2
3, 5 D 0. 23 0. 23
¥ B 5 0. 02 0. 02
it 2.10 0. 77
A B 5+
K 40 0. 18 0.18
Rb-87 0. 006 0. 006
Ra-226 0. 087 0. 027
Ra-228 0. 195 0. 058
Rn-222 0. 030 0. 009
Rn-2204+Po-216 0. 095 0. 011
Rn-22208 F & 2. 320 0. 960
Pb-212+Bi-212 1. 360 0. 400
/it 4.273 1. 651
&1 6. 4 3.4

HoAth v GESZ M i 2 A BRI R (i 4
ERALVE, C & &M 2B R 2% i iR FH
YER) FHmH, MK ERFSE “FFE X
O R0, P ONREE AT Ry Ak, RE1979
~19864F A L1 9ERE, X AT GE 5 ma) A4 fith 93 3
LRI ABTFIE, MEAER, LK, T8
., AR, NORBEH LR, thE
A PN B 2 A] RS o DA PR b X3 6E S8 T R Y
W S A AR ZE A, 35 B P X BRI A AE 35 Y
1522 N R BB RE AT HI AL, % B
HBRA # CA B2 —, XM X §i =
MR, B g IeTar 7 AR AERE, TRt
WMAET. HEMLKFE,. Z2F WA A
HBRA H CA 2= . 7 70 At A 22 5O BB X A
ZalHARZE 7T BEEE.

=, EEXTH. 7£ HBRA Z2FHHAE
1 008 769 ($B530 952, %477 817) A4F, ¥
RESET-467 (38299, #168) #, CA ERiH
#5995 070 (58504 458, 4490 612) A4, 9
JEFET-533 (330, 40203) f], HAF K HE
JET-F (/100 N5, sEEEk, AN

5. e M YE 5 F #f & HBRA K T CA,
S5k 58.56VS63.26, 37.34VS39. 00,
48. 81VS51. 09, {HiX#e% Bty 5 g 4 (F
2) REPPLALEE MR T S . BT 8 UL,
¥y HBRA K FCA, HER LR EE. &
7B S IE T R £ HBRA & 3% & T CA,
}2.94VS0.94, P<<0.05, B HlF & A &5
B EUS R BURSVE . B IR 3 2R 2 &
Ry HBRA F 5 U8 09 384 &1, MELLH & A
JIC 48 O R R R o A e R T BUR BU A, T
EHMEE T R &, A%, L&
B HBRA K F CA, 45l Kk3.20VS3. 57 fl
2.93VS3. 06, HZ 5 B &M, HAE2E
T PN 2% ] 25 21 Bl P

BN 2R A FE IR AE A — AT
Mr, MIX EZRICEEFE, HIK40~70%
% ZH /Y B B LS A1 BT A i AMFTT K 4F
BT, HERA BEME, HBRA MHXT
CARIHEHEZE (B A—14.6% (95% CI.
—24.8%, —3.0%), Bl HBRA 5 CA gylL
{H 30. 85 (95% :Cl: 0-75+.0.97),




A AT 2 2R 19964 12 A 1 76 S 6 1

s 331 ¢

%2 HBRA fil CA B &t ARIFALEAEFET- &5 (1970~1986, /1005 N5E)

e A SR

& AE 7P L | %X HBRA ¥ R ke CA H % 15k

- SR 94 9. 32 9. 81 109 10. 95 10. 45
'8 13 1. 29 1. 40 16 1. 61 1. 49
= 53 5. 25 5. 60 A7 4.72 4. 45
fi¥ 115 11. 40 12. 50 145 14. 57 13. 92
i7) 16 1.59 1. 70 25 2. 51 2. 38
fif 25 2.48 2. 65 35 3.53 3. 29
LR 7 0. 69 0. 75 13 1. 31 1. 25
+E 13 1. 29 1374 5 0. 50 0. 45
1 I 31 3. 07 3. 02 33 3,32 3. 39
B A 5 0. 50 0. 52 6 0. 60 0. 59
HoAth 95 9. 42 9. 91 99 9. 95 9. 44
8it 467 46. 29 48. 81 533 53. 56 51. 09

x f] HBRA #1 CA & 3£ A 0 BORHE %

xx HBRA #1 CA ML ER BB EE (P<0.05),

v, PIRAELE Y B R E . FURIRERUH
RS R, [F] BB IA R A HOR R 98 HY P RE
eIz —. 1l N 5K E . BRI TR A
BT 5 25 EEEF ST (NCI-NIHD) 95
VEWF3E . % HBRA 1 0014 1 CA 1 0054550
~65% a4 CHUR AR P R AU B H 0
H14cGy F15cGy) KB R . RS T
j% 2 £ HBRA 49.5%, CA 49.3%, il
p R

A GEEHEREERMSHERF B
Felg =W (1975, 1979, 1985) xﬂzf#&u
T L 31 Fhoe AW TR F Bt A YRR HEA TR
25 AR 4R w5 i HBRA 13 425 24 fil CA
13 0874 JLERI KA, W3 X & LR L 5T Al
S 30445 F1 2954,  HUR R+ 4RI, Al
4122, 64 % M122. 54 % , i HBRA 56K & B
ZHPEETF CAHIK, FEZKEFITXHER
BTy KA. SRS 3E7E HBRA K& T
25 258 A, #1256 K B AN CREER & 2]
= IKLZEAE) 221, BBHE R H0. 087 %, CA Ik
Kiti21 837 N, WiizAfl, BHEH0.018%.
W X 2% S 6 B, (2 HBRA (9 &8UR
AT T — i BB 98 2R T P L o Al 7 DX 22 0 Y

e e e e ——————

. 7F HBRA WMZE T 1 008 769 A4E, CA WLEE T 995 070 A4

EH , B2t EREmIL, £%eCA
OB SE SE L KA

<. R kedE R, REMEEFE
(15~16% , HBRA122 A, CA99N) FIZEF
a4 (50~65%, HBRA85 A, CAT6 \) 5
I Th % 2 P i e, e W A 4 T ) 45 SR AR P
T e E Ve AR R (B L+ BRI %1 00048
M) FEJEREEERTR OUEZ AT
/100041 1) #J: HBRA & T CA (HAEFTH
2o R E T A BEME, MEZF
W 2 A A R R A W A 3 s T R R P M A
HA B AR LA A B B T A
oL Ak B MR A R R AR T AR A
(#£3),

k. %9ENfe. WEF HBRA FH444
(16~25%) FhJA ML T #kE 40 AR S Y MR- TR
20 B R R AR DNA A (UDS) 3
% HBRA82 A1 CA48 Ay 41 J& i itk E2 240 fid
i AR R (%) B4 Prds RK W], HBRA
E=F CA, R K77.241.12M71.3 &
1.28, P<<0.01,B #kE4Mit% (V0 e
HBRA (39 A) KF CA (41 N), 4 il A1l. 7
4 0. 85F19. 740. 44, P<<O0. 09,




v 332 ¢

Z3 HBRA 5 CA ik

Chin J Epidemiol, December 1996, Vol. 17. No. §

O MG fa AR AR (107%)

e R SRR SR et s 2

15~16% 50~65%
N\
5 I N
iy A 24 71 HBRA CA HBRA CA
3 : Pﬁ }j {ﬁ
n=122 n=299 n=85 - n=76
e E 0.4540. 14 0. 054 0. 05 T <20, 0] 2.3540. 53 0. 924 0. 35 < 0. 05
EfREH 0. 214 0. 09 0.2040. 10 >0.9 1. 76 4+0. 46 0. 664-0. 29 <0. 05

e o el T e

¥ ®

— RTERRHB R Lo mE, A

FARRY, REIK 8 A5 5 B 2]
L JE RAEAESET: AN, A% 52 FR 1 Y 4
B A VR A 1970~ 1986 4F 58 it 7F 1 %% b it
TER MRS R, FlomSy 3%
H L% 51 A 98 A R A M fE B Ak e, 48
B20~69% H—0.75% (90% Cl. <0, <
0.3004), 40~70% F—1.90% (90% CI. <
0, —0.40%), M20% VL L@k —0.52%
(9026 CI: <0, 0.44%)" Hk—4 B 5 ES
Gilbert 2 §% XF 38 B #% Tl T A 825 %5 K iy
MEEE (—1.0%, 90% CI. <0, 0.4%) #
UL, {HE Y Shimiza S 4E i — %k K #1
UM A B A RO S 77 3 W R A R B 1
(0.41%, 90% CI: 0.32%, 0.51%) {3
AT SERR L EE R E 0, H w7 E b7 i F iy
FE K 51 B v 751 2 3R 0 5 9 ) A T A5 1 A 1
HA 2 AL /N B B R BRI, MR,
A F1E & 15 89 7T REYE L 3X S B4 /) 70 5 vl g
WA BUE BB T A W B0 11
= A XML N T HF HBRA J2
R RAI M E LR, IRREIE,
CS7BL/6/NUFF & T M1 i 9256 WF 35007, 4
AR, KAREHE—ERELEEA 50
~130mGy) R] DL 3 32 56 3h 4y iy 5t ke 8 9
7 6038 AL, o 5 O\ B R A 45 B A — 3
HBRA J& B Z J&] I 4k B2 40 it 3 fa, {4 w2 22
Y8 1 R 5 2 R R o 444 9 2 [R] B AR AE TR
Y A R SRR R B A S, SR 36 i
AT AR 2005 F MR 350 L 3X 7 FiE 4 =

BT REFF 7% 35 . H AR & Pl HBRA $i4F
FETZSRIOM o B B8R 15 R0 5 5 Rk
i T S RGN, A N X o] Rt & 1
X T e H T AT E A 25 21 .

2 F X M

1 ICRP Publication 60, 1990. Recommadations of the In-
ternatioanl Conmission on Radiation Protection. Annu-
als of ICRP. 1991.

2  Luckey TD. Physiological benefits from low dose of
~lonizing radiation. Health Physics, 1982, 43:771.

3 TARE A X A L. A X R (R
FIEE. BN EESH, 1978:1.

4 BEF, B, Bk, KRB A0 i Hh X 4 B
He THRIGTEFS5HPRE, 1982, 2:9.

5 BBF. B, Fakin, % MILRAMEARH KX
B =P B SRR (1982~ 1984). 4L i BE 2 5 B 4

A, 1985, 5:82.

6 FREF, PHENE, Bokan, . PR AR X B

I 88 R VR 22 8 Bt . AR U B2 S B 235 1987,
7:145.

7 PG, SRR R EEA R TR R RS

R, ARG EX SR 2eE, 1995, 15:162.

8 Gilbert ES. Analysis of combined mortality data on

workers at the Hanford Site, Oak Ridge National labo-

ratory, and Rocky Flats nuclear Weapons. Radiat Res,
1993, 120:19.

9 Shimizu Y, Kato H and Schull W]. Life Span Study Re-

port 11 Part 2 Cancer mortality in the years 1950-85,
based on the recently revised dose (DS86). RERF-TR
5-88. Radiation Effects Research Foundation, Hiroshi
ma, 1988.

10 XUREER. (R 75] B o B0 4R 5 X 355 0 4 9 Th RE A S . o 4

B EES PP 24E, 1987, 7:241.
ClchE: 1996-08-22 &[] .

1996-09-13)




