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Toém tat: Cling véi su khang dinh phan tich sai hinh nhiém sac thé 12 k§ thuat t6i vu nhat trong do liéu sinh
hoc, diém yéu vé s6 lugng t€ bao phan tich va thoi gian phan tich da duoc khéc phuc bing k§ thuat phan
tich tu dong va k¥ thuat nuoi cdy t€ bao PCC (Premature Chromosome Condensation). Phdn mém quan
1y an toan phong xa BAT cho phép sir dung k¥ thuat phan tich sai hinh nhiém séc thé dé x4c dinh liéu trong
gi6i han 0,1-0,5Gy. Pé 1am duoc diéu d6 can phai xay dung c4c phan bo chuén liéu-hiéu tng doi véi cac
nguon phéng xa sudt lieu thap.

Nguén phat gamma suét liéu 125 mGy/h do Phong An toan bic xa, Vién Nghién ctu hat nhan quan 1y,
thich hgp cho viéc chi€u miu dé xay dung dudng phan bo chuén liéu-hiéu ting sai hinh nhiém sic thé trong
giGi han liéu tir 0,1 — 0,5Gy. Liéu hap thu dugc xdc dinh truc ti€p bang ky thuat do liéu TLD cho ting
méu chiéu. Tién hanh phan tich 5 tap hgp mau, mdi tap hop dugc xé4c dinh boi 6 diém liéu gia dinh: 0Gy;
0,1Gy; 0,2Gy; 0,3Gy; 0,4Gy va 0,5Gy. Phép chuan liéu-hiéu ting véi cac miu chi€u da thu duoc 5 tap hop
phan b6 liéu-hiéu ting c6 dang phuong trinh tdng quit y = aD + BD’ + C, vé6i hé s6 tuong quan ham mi
binh phuong r(y,z) = 0,985 + 0,005. Hé s6 hoi qui thuc nghiém c6 gid tri a= (0,492+0,151)107 . Gy'; B=
(3,05440,417)10° . Gy™. Phuong trinh phan b¢ liéu-hiéu tng héi qui Y = 0,492D + 3,054D* + C.

Tir khoa: do liéu sinh hoc, sai hinh nhiém sédc thé.

1. MO PAU:

Sai hinh nhiém sic thé (NST) & t€ bao lympho la loai hiéu tng sinh hoc hi€ém hoi c¢6 kha
nang dinh luong liéu lugng tic dong clia phong xa. Nam1982 TAEA ra khuyén cdo tng dung ky
thuat phan tich sai hinh NST t&€ bao lympho trong do liéu c4 nhan nhu mot s6 liéu bé sung vao
thuong qui do liéu vat 1y tai cdc co sO ¢ ngudn phat xa. Do liéu sinh hoc cling nhu moi phuong
phdp do liéu khéc du 1a vat 1y hay héa hoc thi cong cu co ban van 1a cac phép chuén liéu. Uu thé
co ban cta k¥ thuat phan tich sai hinh NST trong dinh li€u sinh hoc 1a tan s6 sai hinh NST phu
thuoc liéu lugng, ban chat, nang luong cha biic xa. Moi tic dong clia phéng xa Ién co thé déu tdc
dong dén mau ngoai vi, vi vay k¥ thuat phan tich sai hinh NST tan dung dugc wu thé 1ay toan bo
co thé 1a mot liéu k€. Phan bo toan hoc ciia phép chuén liéu di nhién bi chi phdi boi cdc thong s6
v€ liéu luong, ban chat va nang luong biic xa, boi vay cong tac dinh liéu sinh hoc doi hdi phai cé
duodng chuén thich tng.

Cung v6i kha nang st dung ngay cang rong rai cac loai ngudn xa trong cong nghiép va trong y
t&, cdc giai phap an toan ngudn xa trd thanh nhiém vu quan trong nhim dam bao stc khoe cong
déng, an toan dan chiing. Do li€u sinh hoc 1a giai phdp hiéu qua nhat trong viéc danh gid sic khoe
cong dong trong moi tinh hudng rui ro nguén xa. Thuc hién céc nghién cdu phan bo chuan liéu-
hiéu ting d6i véi cac ngudn phong xa suat liéu thap 1a cong cu cua cong tdc quan 1y y t€ céc rui ro
nguon xa, dén dau nhiém vu dam bao an toan. Cong viéc cua dé tai 1a ti€p tuc tao thém co so dit
liéu 1am cong cu dén diu cdc nhiém vu dinh liéu sinh hoc trong thuc t€. Noi dung xay dung



dudng phan b6 chuén liéu — hiéu ting doi v6i ngudn biic xa gamma sudt liéu thdp ndm trong tong
thé nghién ctu dinh liéu sinh hoc, an toan phéng xa

1. POI TUONG VA PHUONG PHAP:

1. bOI TUONG:

- Nam méu méu toan phan 14y tir ngudi khde manh chua c6 tién str bénh 1y phai diéu tri bang liéu
phap chiéu phéng xa, duoc kiém tra sai hinh nhiém sic thé v6i mic 1000 metaphase/mau trudc
khi chon. Cic miu mdu duoc xit Iy chong dong trong heparin va bdo quan 4°C/24 gio trudc khi
chiéu.

- Nguon phéng xa st dung la nguén Co® hoat do 592 Ci (9/1985), sudt liéu 125 mGy/h, duoc
quan 1y boi Phong An toan burc xa, Vién Nghién ctu hat nhan.

2. PHUONG PHAP NGHIEN CUU:

- M4u m4u toan phan chéng dong heparin, bao quan 4°C duogc chia ra céc lo chi€u miu dung tich
1 ml, méi lo 0,5 ml, bao quan trong hop x6p gitt nhiét. Moi tap hop, miu mdu duoc chia ra 6 lo
chi€u mau, ghi thit tu mau trén cdc 1o va gan kém liéu k& TLD.

- Chiéu méu dugc thuc hién trén nguén Co® hoat do 592 Ci (9/1985), sudt liéu 125 mGy/h, thoi
gian chiéu phu thuoc vao li€u dugce tinh todn theo thiét k€ tir 0 — 0,5 Gy. Liéu hép thu cua ting
lo chi€u duoc xdc dinh biang phuong phap do TLD. Toan bo gém 5 tap hop mau (30 khao sét).

- Nuoi cdy t€ bao sau chi€u xa dugc thuc hién theo thuong qui cia nhém ¢6 van do liéu sinh hoc
ctia IAEA v6i moi truong chuén F10.

- Phan tich sai hinh NST dugc tién hanh trén kinh hién vi quang hoc va anh chup. Chi tiéu phan
tich 1a cac gia tri sinh hoc cua hiéu tng sai hinh NST duoc hinh thanh, cac gia tri dinh luong hiéu
ting nhu tan s6, phan bo sai hinh NST qua tiing méu chiéu, ting diém chiéu.

- Xéc dinh duong hoéi qui thuc nghiém, hé s6 tuong quan gitta s6 liéu va phuong trinh phan bo gia
thiét, cdc hé s6 thuc nghiém va dudng chuén liéu.

III. KET QUA VA BAN LUAN: ) ?
1. KHA NANG PHAT SINH HIEU UNG SAI HINH NHIEM SAC THE.

- Vé kiéu sai hinh bit gap:

Két quéa phan tich da bat gap céac kiéu sai hinh dugc hinh thanh tir t6n thuong dit giy doi
(DSB), c6 nghia mang tinh dic trung clia kiéu tdc dong biic xa ion héa. Hai kiéu sai hinh da tam
va manh khong tam déu dugc phat hién & tat ca cac mau chiéu & cac liéu khéc nhau trong giéi han
tr 0,1 Gy — 0,5 Gy. Sau day 1a mot s6 hinh anh dac trung:
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Hinh 1. Hinh 4nh mot s6 kiéu sai hinh phan tich dugc

- Vé tan so cac kiéu sai hinh:



Kha ning phét sinh sai hinh dugc biéu hién qua tan s6 clia ching & cdc liéu xa khdc nhau trong
cung tap hop va gitta cac tap hop khac nhau. Két qua thé hién trén bang 1.
Bang 1: Liét ké s6 liéu phan tich sai hinh nhiém sic thé trong gi6i han liéu 0-0,5 Gy nguén Co®
hoat do 592 Ci (9/1985), suét liéu 125 mGy/h.

Tap hop Liéu do cua S6 té bao Kiéu sai hinh NST duoc phat hién
cac tap hop (Gy) phan tich Pa tdm Manh khong tdm
moi mau S6 luong Tan s6 S6 luong Tan s
A 0 1073 - 0 1 0,093
0,099 989 1 0,101 3 0,303
0,201 1056 3 0,284 4 0,379
0,302 1123 5 0,445 5 0,445
0,401 920 7 0,761 4 0,435
0,501 993 10 1,007 7 0,705
B 0 1141 - 0 2 0,175
0,102 1382 2 0,145 4 0,289
0,202 1002 3 0,299 5 0,499
0,298 1041 4 0,384 5 0,480
0,397 890 6 0,674 6 0,674
0,498 893 8 0,896 7 0,784
C 0 1103 - 0 1 0,091
0,097 1000 1 0,100 4 0,400
0,196 1072 2 0,187 4 0,373
0,301 1142 5 0,438 5 0,438
0,402 1002 7 0,699 8 0,798
0,498 1007 9 0,894 5 0,497
D 0 1151 - 0 1 0,087
0,101 1212 2 0,165 6 0,495
0,202 1210 4 0,331 4 0,331
0,290 1053 4 0,380 5 0,475
0,401 1174 8 0,681 4 0,341
0,499 997 9 0,903 4 0,401
E 0 1014 - 0 2 0,197
0,098 964 1 0,104 4 0,415
0,201 1002 3 0,299 4 0,399
0,296 1120 4 0,357 6 0,536
0,398 1142 6 0,525 5 0,438
0,500 1012 10 0,988 7 0,692

Nguon Co® hoat do 592 Ci (9/1985), suat liéu 125 mGy/h Ia loai nguén suét liéu thap, gin giong
v6i cdc nguodn biic xa st dung trong y t€, cong nghiép, dudng phan bo chuén liéu-hiéu tng trong
trudong hop nay ¢6 gid tri ddnh gid mitc do anh hudng cua cdc rui ro nghé nghiép va su c6 phong
xa sat thuc hon, chinh xac hon.

- Vé hiéu suat sinh hoc tuong doi RBE (Relative Biological Efficiency):

Kha ning phét sinh sai hinh ctia nguén chiéu méiu con dugc kiém ching qua gia tri hiéu suat
sinh hoc tuong d6i thu duoc trong gidi han liéu tir 0,1 Gy — 0,5 Gy. RBE = tan s sai hinh phat
hién & liéu i do nguén nghién ciu (f.x) / (f.y) tdn s6 sai hinh phét hién & liéu i do nguén gamma
chuén. Bang 2 thé hién gid tri hiéu sut sinh hoc tuong doi (RBE) trong gidi han liéu 0,1 Gy —
0,5 Gy ctia nguon chiéu mau (fy tinh tir phuong trinh chuan ngudn gamma suét liéu 150 mGy/h y
=0,61 D+ 5,25 D%).



Bang 2a: Hiéu sudt sinh hoc thuc t€ tai cic diém chi€u mau.

Iégiu( fy f, f?fE_ I(:lee)u( £, £, ?;3?_ Bang 2b: Hiéu suat sinh hoc tuong
0,099 | 0,101 | 0,112 | 0,903 | 0,290 | 0,380 | 0,618 | 0,614 d6i trung binh fai cdc diém chiéu
0.102 | 0.145 [ 0.117 | 1.241 | 0296 | 0357 | 0.641 | 0.557 mau gia dinh.

0,097 | 0,100 | 0,109 | 0,921 | 0.401 | 0,761 | 1,089 | 0,699 _

0,101 | 0,165 | 0,115 | 1,433 | 0,397 | 0,674 | 1,070 | 0,630 | | Licu | £=y=0.492 | f,=y=0.61D | RBE
0,098 | 0,104 | 0,110 | 0.944 | 0,402 | 0,699 | 1,094 | 0,639 | | (GY) | +3,054D° | +525D*

0,201 | 0,284 | 0,335 | 0,848 | 0,401 | 0,681 | 1,089 | 0,625 0,1 10,080 0,114 0,703
0,202 [ 0,299 10,337 [ 0,886 | 0,398 | 0,525 | 1,074 | 0,489 |02 |0,221 0,332 0,664
0.196 | 0.187 | 0,321 | 0,582 | 0,501 | 1,007 | 1,623 | 0,620 || 03 [0.422 0,656 0,644
0,202 | 0,331 | 0,337 | 0,981 | 0,498 | 0,896 | 1,606 | 0,558 || 0.4 |0,685 1,084 0,632
0,201 | 0,299 | 0,335 | 0,893 | 0,498 | 0,894 | 1,606 | 0,557 || 05 | 1,010 1.618 0,624
0302 | 0445 | 0,663 | 0.671 | 0.499 | 0,903 | 1,612 | 0,560

0.298 | 0.384 | 0,648 | 0,593 | 0,500 | 0,988 | 1,618 | 0,611

0,301 | 0,438 | 0,659 | 0,664

-Gia tri hiéu suat sinh hoc tuong doi cuc dai (RBEo):
RBEo = a,/ o, = 0,492/0,61 = 0,807.

Gia tri hiéu sudt sinh hoc tuong doi tir liéu 0,1 Gy — 0,5 Gy tuy c6 chiéu huéng giam dan song
miic do giam khong ddng ké, két qua nay cho thay doi v6i ngudn chi€u gamma suat liéu 125
mGy/h trong gi6i han liéu tir 0,1 Gy dén 0,5 Gy chua 1am thay déi ban chat gay t6n thuong phan
tt ADN, cu thé chua lam thay déi ty 1é ton thuong truc tiép /ty 1¢ t6n thuong gidn tiép. Gi4 tri
RBEo cho thdy ngudn birc xa nghién cttu gin véi nguodn so sanh vé suat liéu (125 mGy/h so véi

150 mGy/h).

2. XAY DUNG DUONG PHAN BO THUC NGHIEM LIEU-HIEU UNG.

- Phuong trinh phan bé liéu-hiéu ting téng quat: Pugc xac dinh théng qua hé sb twong quan
tuyén tinh va hé s6 twuong quan binh phuong ctia phan bod liéu hi€u tng 2 tam. K&t quéa phan tich

dugc ghi nhan trong bang 3.

Bang 3: Phan bo hiéu dng sai hinh hai tim phan tich dugc qua céc liéu phéng xa.

Tap Tén hai Phan b ctia 2 tham s6 Heé s6 tuong quan
hop tham s& (liéu-tan s6 da tam) r(y,d) 1(y,z)
A Liéu (Gy) |0 | 0,099 |0,201 0,302 | 0,401 0,501
Patam(%) |0 | 0,101 |0,284 |0,445 |0,761 1,007 | 0,985 0,991
B Liéu(Gy) |0 ]0,102 | 0,202 0,298 |0,397 |0,498
Patam (%) |0 | 0,145 0,299 10,384 [0,674 |0,896 | 0,986 0,984
C Liéu (Gy) |0 0,097 |0,196 | 0,301 0,402 | 0,498
batam (%) |0 | 0,100 | 0,187 0,438 0,699 |0,894 |0,983 0,989
D Liéu (Gy) [0 ]0,101 |0,202 |0,290 |0,4401 0,499
Patam (%) |0 | 0,165 | 0,331 0,380 | 0,681 0,9027 | 0,987 0,979
E Liéu (Gy) |0 | 0,098 |0,201 0,296 10,398 |5,00
batam (%) |0 [ 0,104 |0,299 0,357 0,524 |0,988 |0,954 0,980
Trung binh 0,979+0,014 | 0,985+0,005




Bang 3 xac nhan cac gia tri hé so tuong quan tuyén tinh va hé s6 tuong quan binh phuong clia

phan b6 liéu-hiéu tng sai hinh 2 tam cta 5 tap hop chi€u mau. Xét cic cap hé so r,-R; 1,-R,; r.-
R,; r;-Ry; 1.-R,, chi ¢6 t6 hop B ¢6 chiéu huéng phan bo tuyén tinh song gid tri trung binh tir 5 tap
hop r (y,d) = 0,979 + 0,014 va hé s6 tuong quan ham mii binh phuong r (y,z) = 0,985 £+ 0,005 cho
thay phan b6 liéu-hiéu ing sai hinh 2 tam tuan theo qui luat ham mi binh phuong chat hon, cé
nghia trong gi6i han 0,1 Gy — 0,5 Gy phan b¢ liéu-hiéu ting c6 phuong trinh tdng quat dang ham
mii binh phuong y = oD + BD* + C.
- Xdc dinh phuong trinh phan bé hoi qui liéu-hiéu dng: Tir s6 liéu thuc nghiém va xu 1y hoi
quy tuyén tinh béc 2, giai phuong trinh héi qui tdng quit y = aD + PD?* + C thu dugc cic hé s6 héi
qui thuc nghiém, phuong trinh riéng ctia cac tap hop va phuong trinh hoi qui phan bé chung liéu-
hiéu ting nhu sau:

Bang 4. Phan b6 hoi qui thuc nghiém riéng va phuong trinh hoi qui phan b6 chung.

Tap hop a.10”.Gy" B.10%.Gy™ o/ Phuong trinh héi qui
A 0,393 3,628 0,108 Y, =0,393D + 3,628D° + C
B 0,585 2,789 0,210 Y, =0,585D +2,789D° + C
C 0,340 3,303 0,103 Y, =0,340D + 3,303D° + C
D 0,707 2,577 0,274 Y,=0,707D +2,577D* + C
E 0,435 2,972 0,146 Y, =0,435D + 2,972D* + C
Trung binh | 0,49240,151 | 3,05440,417 | 0,16240,067 | Y =0,492D +3,054D" + C

Tir bang 4, va phuong trinh y = 0,492D + 3,054D* xay dung dugc dudng phan bo liéu-hiéu
ung nhu sau:

% Dicentric

o o.o8 o.16 o.24a 0.32 o.a o.as
Ligdu (Gy)

Hinh 2: Dudng phéan b6 li€u hiéu dng

Cic gi4 tri hé so tuyén tinh riéng ctia 5 tap hop 1a o, = 0,393 . 10°.Gy"; o, = 0,585. 102.Gy™"; a, =
0,340 . 102.Gy™"; o, = 0,707 . 10°.Gy"; a, = 0,435 . 10°.Gy'; Trong trudng hop nay su tham gia
ctia cdc t6n thuong chudi doi truc ti€p do biic xa tao nén khong cao. Cac hé s6 B, = 3,628.10°.Gy’
% B, = 2,789.10°.Gy™ ; B, = 3,303.102.Gy>; B, = 2,577.10°.Gy>; B, = 2,972.10°.Gy* déu c6 gia
tri 16n hon 1 va 16n hon hé s6 o ching td hau hét cac sai hinh da tam duoc tao thanh tir cic tén
thuong chudi doi gian ti€p.

Iv. KET LUAN

1. Biic xa gamma sudt liéu thap tir nguon Co® hoat do 592 Ci (9/1985), suat liéu 125 mGy/h c6
kha ning gay hiéu tng sai hinh nhiém sic thé & t&€ bao lympho trong gi6i han liéu tir 0,1 Gy — 0,5
Gy, hiéu suét sinh hoc tuong déi ctia kiéu sai hinh hai tam véi chuén tit nguén biic xa gamma 10



ding sudt liéu 150 mGy/h (y = 0,61D + 5,25 D* + C) c6 sai khac thay rd gifta cdc liéu trong trong
gi6i han tr 0,1 Gy — 0,5 Gy.

2. Phan b6 liéu—hiéu ting c6 dang phuong trinh téng quit y = oD + BD? + C, v6i hé s6 twong quan
binh phuong liéu r (y,z) = 0,985 + 0,005 (z = d%).

3. Phuong trinh phan b6 héi qui liéu—hiéu ting y = 0,492D + 3,054D* + C, v6i cdc hé s6 hodi qui
thuc nghiém a = 0,492 + 0,151 . 102 Gy"; B=3,054+0,417. 10° .Gy'z.
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THE DISTRIBUTION OF DOSE-EFFECT OF DICENTRIC ABERRATIONS
INDUCED IN LYMPHOCYTES EXPOSED TO LOW DOSE RATE OF
GAMMA RAYS.

Abstract: In common with affirmation on the optimal properties of lymphocyte’s chromosome aberrations
in biodosimetry, the limit of chromosome aberration’s analysis technique such as the numbers of
metaphase and the time of cell culture are overcome by the automatic analysis system and PCC cell culture
technique. Biodosimetric technique was used to estimate the aspects of radiation risks on the World. The
low dose rate and low dose are specific characteristic of radiation sources used in industry and hospital,
biodose assessment in these cases depended on the calibration curves of dose-effect relationships at low
dose of low dose rate source. The calibration of dose-effect distribution curve is an important mission of
biodosimetry recommended by IAEA.

Gamma rays with dose rate 125 mGy/h were used to investigate. Five combinations of blood samples
consisted 6 points per combination were exposed to doses 0; 0.1; 0.2, 0.3, 0.4 and 0.5Gy. Thermal Light
Dosimeters were contacted to everyone blood sample for dosimetry. These data presented the frequencies
of Dicentric aberration and Fragment aberrations detected in 30 samples of five combinations in the range
of 0Gy; 0.1Gy; 0.2Gy; 0.3Gy; 0.4Gy and 0.5Gy. The distribution curve of response dose-effect related to
general square equation y = aD + BD® + C with relative coefficiency r(y,z) = 0,985 + 0,005. The
experimental coefficiencies of genaral equation were o = (0,492+0,151).107 . Gy'; B=(3,054+0,417).107
. Gy™. The special equation of distribution curve was Y = 0,492D + 3,054D + C.
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