FALE LI EHTASENITZER Vol. 4, No1
1986 £ 2 § JOURNAL OF RADIATION RESEARCH AND RADIATION PROCESSING February 1986

R

51358 (5-GMP) y {E#RHL B3

SHE NEE Bl

(WEI%#"‘%”I&%’J:?@E?&EF%FE)

-—r

WE AXIRAT v 51k 8- BEHRRHCBR R MALE, i BTE P Mok is Brp K 5= 41 OH
AR5 5 - B H BB RCTYIB M 225 R, H RFR 5 - SHRBHENS hE —E 5T,
FASSSB) N ITEME T OH R3S 513 FR C/ MRRY 3 3 % $0J9 (1.2£0.1) X 10°(mol/
- IS LIRS 5 -SEBRMREEEFE O (5.1£0.4) X 10°(mol /L) 181,
Xia  5-GMP RPN B e 2SR KRR AR H 3.

51

i

V-BHMRBERNWERANZ —, BHESLEITASRANGE K 248k, ESR FFUiEH
2 DNA By IO LR MR, 18 FRP TR, THER FEPELES s
HAE R (ACMP)Y BT e, /KIEMEF= 4209 OH g Bk dGMP i C) JER F Lt 9 dGMP i
OH [l 3L /N & #y(AGMPOH)., Tizk ik Cs 5 Ca JEMIE B H B 21 & ¥ (dGMP) ,,,1*], Raleigh
FUTME T ERSEMS B AT EIARMA R AERERD, v 5k 5-GMP B B & LB B
G, fii, HHEER G, ELLATE A, RPN 5-GMP BHCEHEE R OH | HE 5 2AY B X
F v 5% 5'-GMP BB OYIRE S MATERE, ET/REMEE RIS 5'-GMP SOiiEs 4>
MR R R T BIR R AR . A SCB A IE bE G B 6'-CGMP y I BT LRE, AT
KR RAGIE R 5 5'-GMP [ N I E WU MIVLEE, I % B OH H M35k 5'-GMP §jf
TEANBR R LB J7 2 i A, W T OH g a# 5 5/-GMP (K[ B 3 W H A B 7E 6'-GMP g C i
SR ST 7R 2 #o

"B

N
&

5’-GMP £ Sigma AR LR, S899Y%, BRERLASE B ERERRS
AR R =R B EK BRI AR 1 X 107 °mol /L g i 5/-GMP 7K iE 45 T B2 2 LR A —T &,
REWMIL. PRI AR LR, TRESESEH. '

BRI R 4 N, 3 N,O 878 20 min 5845, F °°Co y S RMEM, & = K 0.9x10°
Gy/min,

BRELGTYR AR HEEL 6% 751 5K E710mn BWE, T8 4% RiRER
it 5%,



1§ 5~ B (5'-GMP)y SE BB 5T 43

o S R

1. -GMP B EH MY EREHNE

ERREESD, v iEREsIKk 5-CGMP BB, XERAMEMEEL, H#Ea AARK
SR LEWONE MR Rp I B O 5 R AR VRIS, BRT I5H OH Hlstiayiin Wiks
BIPERShs X TR ERF Y OH B, HETA/KEHETF, B11&HK 5 -CGMP RHICIH
BB ER A, MITHEHER, I ERIMET R

(1) £FOH iy k2t 5'-GMP B A6 Tak B 1AHTESMARESHTEHEIAS M
fi1 1% 107°mol/L 5/-GMP i (pH 7) K IF R R, v 51K 5/-GMP 8 TG WU ) vk B 5500 B 1
FF. NHFLIEHEFEN 5x10°~4 X 10°Gy FEREN, L& TEER G, E G 1100
eV gk E I it 5'-GMP B H EHBEA & FHOEAFE 1 mol/L T REME G, {4, X ZWIH
FFS5KEHEFLE, OH HhERTIR 5-GMP B EHIBE B 3E 4 B f. 1x10 °mol/L
5/-GMP (S b I S48 A B Fh e /K U TR R B SE 00 5 RIS T X — e BUODE (LI HIUK &5
FiEfbJy OH H ik, i G ENESIE M & R P 7.7x107 45F7/100eV = 0.133 40 F/
100 eV, X5 Raleigh 2 A\U~*Iy 2k 2 —HH,

RIS Gy, A R H5IH0.15 8| :
A1 0.22 43 F/100 eV, L BATM A7, X7
ShF RN BEE R AR R, RZALHE  § 2F
REOBAI AR —EEEZE, BERERE  °
MUY G BEF RO AT KA. XRENER =§h
FER PRI R 5K E R A £ *
MRS, TIREMAKEMERMORE
MEREER, FHLEREVIELEEK, @Y Fur
KB —EARE, EFABHWEDERLE,
BRI RO SR ANT ORI ARWE, L L Y
MBI R 5 SRS R E R O
1. ‘ g

(2) £THR T4 5 -GMP &3k L5 P 4 £ i R
R ONE LRI Ob), HOBRERNEN 4x 8
10°Gy PUTH, HSMEE 1mol/L 5 TE  © (Lo , , )
1x 10~"mol /L 5'-GMP s {#7K # ¥ tk &, M M 105Gy e irnys
5'-GMP BT HUBEK G HR 1.1x107° 45 F/ 1 REHRIA R 5'-GMP
100eV, FERS KPR ERERS, (% R HRE R
Bli2 5'-GMP BRI HUB KBRS 7 i () S7OMP) (0 57 GMP—1mol/L 457

! ig 1 The relation between the concentration

OH g H#4h, i’EﬁHE)“‘Z?’ R 7 & 1 mol /L of the released phosphate (Pi) and the
TEH Ak FREp, OH & HEDH 99% L) FakiEs dose absorbed in nitrogen-saturated

s R s G e B R 20 sample system.
fi, BITH) OH (3 LK G L INTTRMETREE ) o GMP, (b) 5-GMP—-1 mol/L t-butyl

AiF, HMEX—Gh=1.1x10"% FiZHEZFH alcohol



44 ENTIRSENT 2325 B4k

FRTRIB#R. M1 P BRAMIEA OH B i EFRMASZ R P, KUY FRPIIREART 5x107°
mol/L i, AEARZBRHFIRTEN, ARBELLERELENEARNIBHIIR (IXEED
HELBEIREVBEZ M) . ERBRMOREAT 5% 107" mol/L i, 4k s Ey OH F A H R
FHEHER, EMNBE 5 -GMP SRR ELE TR, RERPHTHRRKERF, Hit
WA BT IEE, XKAKE BT 5'-GMP B BF Tk,

(3) OH g & A 4o 5'-GMP g S b} #7 Aishe)12 E OH Bl RF B & 5'~GMP fk i
HoA RBRTIH, EXEELITHMERNNME, BT O gl 55k &R ML
WwEELLER D, EMEATUBRE T AN & MIBEHERTMB. §2IA0% OH B £ ¥k 5'-
GMP gy C M1 € [ BREBRITHHR, BN E- 8- mIE P i@, OH Hiir
EHIRBER Cs OB REY C; A s, RAEERMFEETA AR TR, BATN RS R R
L& 5/-GMP RS L ERMBA R RIERTX— &), TE A NEE 7 B BREAN
o-pi S 3 B B AL AR R MK R T U0, Bk, FTRUAS9FE 5'-GMP JKIEIR #Y S8
Hr R IR0 LB 32 Rk i F OH g i e 57-GMP Ry AE# 4 il €/ LB,

2. 5'-GMP BRig L @460 BLEZ 3h h :

BT E 22464, 5'-GMP mit/KIgigMmn, M BRLVNBTE, KEB FRIZE MmN,
HEUF B T 7™ U D T OOV B SO kb8 ), EE R OH MM, HERNEE
Wgg OH |5 H13L 5| % 5'-GMP B LHLB IR R 3h H12%,

A7 5'-GMP 1545 FHE A 5372 OH i di iz K. WAL FREE L. BEH
35 OH g ML RN (1):

OH + 5/-GMP—>5"_GMPOH (1
BEXWBHIOR ML E S, HHOH ghEERBESELANTHENNE, TERKE
Pk, REEC, BEWE, JER5-GMP R C, B HETE KR, ERHHQ)
o Ly
i

()

l Kk
OH+10=P =Q«=Cll: ~ ——t HO=P=0=CH: 5 _H:O
B | o
oH © oH K
oo
! R OH oK
OH'OH
HO=CH:
: (2
H()-P =OH¢ @
? oH oH oH on
C
7\

HN -
b c N\

! c CH o
H:N"" \\N/-N
OH B 2L 7E XM o HALM B O B R L s EUR RZ, BARBHENBE, HEBRIRER(3)
OH + 5/-GMP—55/-GMP" , (€))

Eit, 5'-GMP Ef#R KRBT UBE G, &



&1 5°- 1238 (5'~-GMP)y SEIRALERIA 45
k
| G, =Gon “Rl—ﬁz;:l;s“ (1)
Lk R PAR N OH B B EETF R Aldn HCOO st /K T RE, 5 LiRR NV T4 OH H Hidt,
kK, -
OH + HCOO™—>C00" + H,0 (4)
BB 5'-GMP BT HLBEAY G {E
G - _ k[s™-GMP] o
® =k ,[5'-GMP] + k,[ 5'-GMP] + k,[5'~-GMP] + k,[HCOO~] ot (1)
=%
11 (k{ +k,+k, k, [HCOO"]
G, “Gon U K, k, [5-GMP] I
HCOO" » 1 k+k+ky s 1
D3 (oronpy (FIER D~ B %, HHEa §F g~ pr, B AN ba g

k

" ¥k, BlTER Ay 5'-GMP ok i
BARRP, MARERELRRY, BRER
Wil & 5 x 10°Gy I, M H A TALBE RS
#i G, #HFE(M)X [(HCOO™1/[5-GMP] 1k
BHE—H&HE 28, H#iEa=15.9, #Z
b=9.22, AEJIEa B FRMKIKRE TN 5/~
GMP Fr BB R TEVLEE 89 72 1 G, 5 6.3 X
1072, hn bHET R 5-GMP [ 3 B i T hLa%
BIFEH 1.1 x 1078 MIZ iR R BB HLEE & 7=
B 7.4x107% HLEBMEKNT7.7x107 4
F/100eV M —5, B 2a HERIFZDb I
Bt k,=2.8%x10° (mol /L)™' S™'U' 57 Goy g
2.72,%% k; Jy 1.1 x10%(mol/L) 1S, TG W]
% ky=4.8x10°(mol/L)"'S™!,

Tome Ak tk +ky=k, Jy OH EHeidk 5 5 -GMP 45 B S S 609 JSC IR 3 BB 4o

1 1 L

0 2.5 5 7

HCOOH/ 5" ~ GMP

» ] YRy
2 [HCOO-1/[5-GMP1%} G;)’;‘H\)J:if:[%]
(a) N 4tfs (b) NO {fafn
Fig 2 The relation between the THCOO-1/
1

Gy
( b) N,0-Saturated

[5’-GMP] and
(a ) Nj;-Saturated

HK, BAVEE IR 5-GMP ik e, 1 BFB thEEHUBE 7= 200 B8 BRI
bR BT BT L e FRE Bl A THCO0" 1/ [5'-GMPT R — AR 25, MR

6 a 15 B IR ANEIR B R BN, 5'-GMP BRRICHIB = %1% 0.116, M0 L HIRFR#E G 1.1 x
1073, WA BRHALHIBRSEE G, b 0.127, 5500154 0.133 BB —3. MiZEB&E b0
Gou ff, #HHk, J2.8x10°(mol/L)~ 'S5 k,=1.2x10® (mol/L)~'S~!, ykiG# k,=5.5x%x10°

(mol/L)~'S™!,

BE, WOLAFTEY OH g i LEiE R, Wi 5'-GMP BRTCAUBE ™= HiR 1 T B2 KX
RIS, MR LRI TS % 4 B 8k =1.2x10°(mol/L) ™S~ f k,=5.0 x 10°
(mol/L)~'S™ BABEATIE X =R H i it iy OH [ Bk &5 5/~-GMP iy [T R 58 3R 7 85I T &

1.



46 ENTAEESTE#R R

M1 OHBERAES55-GMPHENEZEH
Table 1 The rate constant of the reaction of OH radical with 5'-GMP
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it ¢mol/L)~1S-! 10%(mol/L)-1S-!
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5'-GMP— #5 T 8 : L
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5'GMP— HCOO- i =i 1.8 1.
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5"~-GMP——HCOO- {1, T 71 ' ‘
average value 5.140.4 1.240.1
T i .10, 210,
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THE STUDY y-RADIOLYSIS MECHANISM FOR
GUANOSINE 5" -MONGPHOSPHATE (5" -GMP)

Zhu Younan Weng Chenlian Zhang Jiashan
(Institute of Nuclear Research, Academia Sinica P. O, Box, 8204, Shanghai, China)

ABSTRACT In this paper, we study the reaction mechanism of 5'-GMP relea-
sing the inorganic phosphate (Pi) induced by y-ray. It is proved that hydroxyl
radical produced by water radiolysis is the main active species which induct 5'-GMP
releasing inorganic phosphate and H atom has also some contribution for inorganic
phosphate release from 5/-GMP. It is measured by the competition kinetic method
that the rate constants of the reaction of OH radical with 5'~-GMP C; and 5-GMP
are 1.2 x10%(mol/L)"'S™' and 5.1 x 10°(mol/L)~!S™!, respectively.

KEY WORDS 5'-GMP; Releasing inorganic phosphate; Scavenger; Rate constant
of reaction. .

ZF) 1985 558 3 B 4 HABIE

BHEPRBER, UBARTIE 3 A 4}1@&@%-—%@1%%% RHBIE LA RORY, 4
}Ef“fvluﬂj§o REIEMT, JFRMEEMEETK.

. AREEFY %Hﬁfﬁﬂhﬁ%‘%%ﬂh?{iﬁm T3, R LREBHKATEM: 1984 48 A 6
EltBIo

2. FE VR 6 /I B 2 M 2 (AR VU ST S 0 AR 3 A R " — 3, P 37 BB 1147
EUFEMEABCELITIH 15, “B"FREERE"E., FNEP36 M P38 B AR EIRRN
BIEN“LU/NERE R e Sy TR MM S AR AR,

3. GIRTFWEIINUEY N-6,N-8 X 5/ - I BRI B ST EUL MEF AT — X,
EP HEIFE—BNO -SHBR - "RERKNELER NELEHRE DNANAS Z—, i
TR AW 5/ -GMP B RGGHI N, WA ERNESSUNE F—EFX". AN
Rzxh EwiE i WeAs H3Y, 198542 A 4 H, AT G5 TR



