B1A BB EHMAESERTE 2H Vol, 11, No. 4
1993 4F 11 § JOURNAL OF RADIATION RESEARCH AND RADIATION PROCESSING Nov, 1993

EHEMUMKRABARREZE
o 5% 6O 7 B S R ok AR B 3T

el HAR EHWNA
O RSB RABE, KR 030006)

WME USSR S B IEER, MR AR A RS SR AR N E B EA BT
4 11 d B KB RIKGEA 7.4X 10—3,7 x 10°Ba,/ mICfk K ) Bt K. B A5 18d
W B TFA B A, BN — I 2 o sl AR 3% (HPLC) Bl B N i B S 5 B, S5 2,
ZHRANARES D BEEERASERBBETENNTE 2. ErREREGIERY 0.0039\—1.9 Gy &
BN, RINABLHHE SRR E RN E 5 RS AR 8E 2B ATl & E&RI3FEY=A+ B 1gD,

XMW SUKHTO), FER, \H, MR HR, N

B 252 5 F 558 FE A 5 2R P & B B RHIERT, AR K i 42 R 4R H AR BT R 5% R R B
BRBHWARSKZ—, BHBRALEERENERLARLE R, A Z2BARE S4dEXN,
BE] 1984 LA NI TRIE, MBS KR RS BULE MR, BhRdMn “s8 ik
B, IR e Bk fn st T s AR PR A i B B i . RIMAE R s SRS 51 R & Ik A
HEBRSBEWSCY, TLUHEANRBHBERALRE K GRS R, =B AR RN
BAKMS v S BONRUR 486 0, XRS5 MENHEE2AEXRED, KRN ELR
& B SUCE WAL = B,

1 M K f1F B
1.1 s HAR LA

R Wistar B 100—110 d Eif: RBR, BV RO LRATM—AN B, S44 7, &
RS~ AREER G, FHERRENERF, M TR A E VIEHES 1d.081
HERTFERSE 11d SBREEN 1—3 ml @ Y REAMIK, 004300 41 8 R K i iog i ik
TE7.4%10°—3.7x 10°Ba/ml JEE PN (& 1)o SKHCSHEE MR INE T 2. HOMRIEE L

Tab 1, Doses absorbed by 18-dey-old young rats

Peak concentration of 3H

Average time fo exposure Absorbed doses/Gy
Group  in mother rats body water
/Bgeml-! in uteru of fetus rats/d Fetus Off spring Total amount
1 7.4%10% 12,0 0,0022 0,0016 0,0038
2 3.7x 104 12.2 0,011 0,008 0,019
3 3.7x% 108 12,0 0.11 0,08 0.19
4 3.7 x 10 12.4 1.1 0.8 1.9
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Tab 2, Contents of cerebral free amino acids in various groups of young rats, ug/g
cerebral tissue

Dose/Gy
0 0.0038 0.019 0,19 1.9
Serine 28.07+16.04 28,.63+8.02 38.51+10,33 34,86+17,10 50,38+15,83
Hydroxyptoline 12,10%5,06 12,112,790 12,34+ 4,56 20,25+5,48M 27,78+7,61(1
Aspartic acid 12,01+8.01 12,72+6.49 24,4147,591) 26,80+12,58M 27,21+7.11(1
Clycine 87.94+17.94 126,41+25,20(10142,24+20,83(1)163,00+19.59) 199,34+ 15,81(D
Leucine + isoleucine 147,25+44.30 198.41+42,62 229,54%20,.83 246.31+30,54 294,12447,33W0
Histidine 45,01+16,90 70.55+11,430) 78,28427,19(1121,80+36.45!" 335.71+50,860
Lysine 43,67+10,69 52.88+11,00 63,84+13,01() §7,15+13,851)  97,38+17,08()
Tytoitne 3.33+1.76 4,57+0.86 4,70£2,07 9,20+ 4,71 41,67+5.720
Proline 189.31£74,43 209.60%32,12 212,25+55,01 214,61+7.74 277.61149,73(M
Phenylalanic 72.10+28,65 77.31+10.93 75,12+10.64 89.91116.54 117.33+21,22

Amounts of the 645.94+188.43 793,19+93,01 884.22+48.49 993.99+59,55(U1 468,50+ 160,22
11 amino acids

(1) Significant increase in comparison with control (p<0,05)
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Tab 3, Dose-response relationship of contents (fraction increased, %) of cerebral
free amion acids

Regression equation

Dose/Gy Y-A+B IgD
0.0038 0.019 0.19 1.9 A B r®
Serine 2,00 37.19 24,55 79.48 63.24 23,94 0,867
Hydroxyproline y 1.98 67.35 129.59 108,09 50,93 0,972
Aspartic acid 5.91 103,24 123,15 126,56 135.31 39.79 0,825
Glycine 43,73 61.70 85.35 126.63 113,62 29,99 0,991(3
Leucine + isoleucine 34,74 55.86 67.27 99.66 90.29 22.61 0,982
Histidine 56,74 73.91 170,61 645,86 478.32 210.77 0,896
Lysinc 21,09 46,19 53.77 122,99 100,80 34.72 0.938(%
Tyroline 37.23 41,14 176,28 1151,35 803.89 394,76 0,866
Prioine 10,72 12.11 13.36 46,64 34.87 12,36 0,841
Phenylalanine 7.23 4,18 24,70 62.69 48,97 21,17 0,928
Amount of the 11 22,80 36.89 53,88 127,34 102,60 36.98 0,937

amino acid

Mp<C0,05 (Bp<C0,01 (Iregressionship coefficient (90,05<p<C0.1
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STUDY ON DOSE-REPSONSE RELATIONSHIP BETWEEN
PRENATAL EXPOSURE TO TRITIATED WATER
AND THE DEVELOPMENTAL RETARDATION

OF BRAIN IN RATS

Yang Zhiyuan Guo Yuefeng Wang Mingming
(China Institute for Radiation Protection, Taiyuan 030006)

ABSTRACT The developmental ratardation of brain in rats induced by prental
exposure to HTO had observed by measuring the contents of cerebral amino acids,
The HTO was injected intraperitoneally at the 11th day of gestation with concen-
tration of 7.4 x10°—3.7 x10° Bg/ml (body water). At 18-day-old the young rats
were killed and their brains were saparated from skulls. The brains were used to ma-
ke biochemical speciments for measuring the contents of amino acids.The results sho-
wed that the contents of amino acids increases with the dose increased and the rela-
tionship between the precentage of the increased contents of amino acids in brain and
logarithm of absorbed doses (D, Gy) give a good fit to liner regression equation
'?V=A+B gD in range of the absorbed doses from 0.0038—1.9 Gy,

KEYWORDS Tritiated water (HTO), Amino acids, Prenatal irradiation, Dose-

response relationship, Rat



