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1. Biology of the Human
Body (Summary)

It will be useful to summarize those aspects of the bio-
logy of the human body which® are significant in the study
of radiation damage.

The human body consists mainly of the lighter elements,
and about 60% by weight of it® is water.

It is built of cells and dead cellular products, the latter
being® mainly fibrous except in the case of® the blood fluids
and the mineral part of the bones.

The cells are organized into tissues and organms. Some of
these are more or less stable and remain unreplaced throug-
hout life, whereas others are constantly being formed as older
ones® are shed. The latter group includes the blood cells, the
reproductive cells, the skin and the lining of the alimentary
tract.

The whole body is divided into different tissues and organs,
each of which® carries out only a small portion of the
total function of the whole body. There is thus interdependen-
ce of the organs one on the other, and damage to omne can,
and usually does®, have a deleterious effect on others.

Reproduction is brought about by the union of pairs of
cells, one from the male and one from the female. After a
period of growth into a mass of undifferentiated cells, diffe~

rentiation into tissues and organs of the young organism takes
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place. Many characteristics of the offspring are handed down
to them by the parents as an inherent part of the mechanism
of reproduction. The study of this mechanism is called gene-
tics.

The systems as a whole has an immunological character
which enables it to respond to the presence of substances fore-
ign to itself®, whether® these are invading organisms or
some arbitrary foreign protein deliberately introduced. We
shall see later that the effect of radiation on the immunolo-
gical response is at once a benefit and a drawback.

(From Faves, G. Principles of Radiation Protection)

Words and Expressions

biology [bai’oledzi] n. %

summary [‘sameri] n. {HE

summarize [‘sameraiz] vt. HE, HEEHP
aspect [‘aspekt] n. HF, FHil

significant [sig’nifikont] a. & L ERIEH]
radiation [reidi’eifen] =. 4, [H] @4t
damage [‘demidz] n. #E, HE, £F
light [lait] a. k)

element [‘elimont] 7. R4y, EHE, (L] TH
by weight {ZEE

cellular product #H /=4

except [ik’sept] prep. [-.-2Z4%b

mineral [/minorel] a. F#kY

organize [’o:genaiz] vt. H

more or less FHH D



stable [steibl] a. F&EH

unreplaced [‘anri‘pleisd] a. ARHHREH

throughout life EgHz

whereas [weo’ras] conj. T

shed [fed] vt. (shed, shed) @, WisE, [E#] Hilf (BT) ¥
Ji¥%

interdependence [intadi’pendens] n. H fHHEH

bring about B2, FEHKR

deleterious [deli’tieries] a. HE (B.lL) B

union ['ju:njon] n. £4

undifferentiated [/andife’renfieitid] a. ARFEX B, R ELH

differentiation [diferenfi’eifon] n. X3, [£#H] 4L

young organism #hH:z#y, Zh{k

take place %R

characteristic [kaerikto’ristik] n 4R1E, X

offspring [’ofsprin] 7. (HEHRAE) T, F#E, ©*W

band down to {§3, £

inherent [in’hierent] a. [EHAFH, KKK

genetics [dzi’netiks] n. RH%, #fEF

as a whole &3k

immunological [imju’no’lodzikel] a. GEH#EH

character [‘kerikto] n. i, 1L

enable [i’neibl] vz. {HEFEMS

respond [ris’pond] vi. JRRL

presence [’preznsj n. fH{-

substance [/sabstens] 7. #Ji{

arbitrary [‘aibitreri] «. {EERY, EEH

foreign [‘forin] a. S EY, BB

protein [/prouti:in] n. ZEH

deliberately [di'liboreitli] ad. ZAMLiRY, A EHM
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introduce [intre’dju:s] vt. BIA, A
effect of radiation on #Z§t%F... IR EL
response [ris’pons] n. i

at once SrBl, it

benefit [“benifit] n. Flg§, 4k

drawback [‘dro:bak] n. [EERg, &K, ¥R

1.

Notes

those...which...  which B|HEiEM4], those B, 5
which FFER{ER.

. 609% =sixty per cent %{E[siksti pa’sent] about 609% by

weight of it=about 609 of the body by weight.

. the latter being mainly fibrous=the latter is mainly fi-

brous siAMILEEH, B “AIAERIAD) + 217 + Hhbps”
IR o

. except in the case of f&TfE... 4§ TF,in the case of... 4

JAEIEEATIE except HYKIE,

. older ones = older cells R EIA one, £ Fi A A E 1Y 18,

A A ARG, ones BEEHER.

each of which carries out... = each of the different tis-
sues and organs carries out... XFE—FEIEMN,
damage to one can, and usually does, have... =damage to

one can have... and usually does have... BjzhiA does 7E
XERMBIESER, KEA do

substances foreign to itself = substances which are foreign
to itself.

whether these are invading organisms or some arbitrary
foreign protein deliberately introduced = whether these are

invading organisms or (are) arbitrary foreign protein
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which is deliberately introduced. whether...or R{E...5%
-y W, BASIERZERIEND,

£ % B X

A EDZF

ARG BT ICA, HAFBERLHABEYEAIE
HATREERA .

AEEH—-SRTRAR, KEKEH60%,

Atk i SR A T A A B AR R BT LR . R T AR R
WIFEy 25, KR AN AT R RER A RN,

A R A FASMBE, HhARARAATRREDR
e, REAAER, TB—Lml, SHFEREN, FHA
HMRER.FEAE0AR, RN, BRmINEREE,

B AR REMTRGARMEE, E—14A5MERTH
B ERA PRSI RE R —/ B hRE, Bk, ZHMFELM
HHERN, —ABREEBTIN—ARE. H—IEFHHRE,
£ TR AR BN R R EHEH E R,

AR R L R I 5 A T SE B . — A2k A i, —
AN B &t FMEE AR (IR KERa LI gl
A, —AMZE, RO LRSEEHARTRE. FROFES
H PR R BTN e R B RS TR G, TR
XFFHLE D ERR A {25

XBREEN—A B LA AR, XFARFEREA
KRR, TREERRERALEY, ERABREA
kP REHES. UG, RIESER, BAMAEREBE
AR, A, .



2. The Principal Methods Used in

Radiochemical Separations

Precipitation and Co-precipitation

Precipitation and co-precipitation were the earliest tech-
niques used in radiochemical separations and their use has
been described in many standard texts. The amounts of added
carrier used in precipitation steps may be a disadvantage when
subsequent procedures, e.g. lon exchange, are most satisfacto-
ry with small amounts of material.

Co-precipitation is a process in which a tracer ion is
carried by another precipitate, though the tracer concentra-
tion is too® low for it to be precipitated on its own. Several
mechanisms are involved; compound formation, the formation
of solid solutions, mechanical inclusion and surface adsorp-
tion. In co-precipitation the carrier ion js usually added be-
fore the precipitating ion so that the former is incorporated
into the precipitate and not merely adsorbed on the surface
of a preformed precipitate. One advantage of co-precipitation
is that the wanted ion may be separated from the carrier
and subsequent steps continued® with smaller amounts of ma-
terial, e.g. carrier iron separated by solvent extraction.

Go-precipitation is frequently used to remove other joms
from solution by scavenging and for this purpose hydrous
oxides, especially ferric hydroxide, are used. Although their

carrying properties are non-specific, separations are possible
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by adjusting the conditions.

Ion Exchange

Ion exchange on synthetic resin exchangers is very wide-
ly used in radiochemical analysis. The scope of these materia~
Is has been greatly extended over the past 25 years with the
use of complexing agents in cation exchange, eluents of high
ionic strength in anion exchange and the use of mixed sol-
vent systems. More limited use has been made of® chelating
resins and synthetic inorganic exchangers. The two procedures
used most frequently are ion exchange elution chromatogra-
phy and selective sorption. In the former, near equilibrium
conditions are maintained and the process is fairly slow,
though rapid separations have been carried out with resins of
small particle size operating under high pressure. In selective
sorption, one species is much more strongly retained by the
exchanger than the others, equilibrium conditions need not be

maintained, and high flow rates can be employed.

Extraction

Liquid-liquid extraction is widely used in radiochemical
work as it can be carried out rapidly with simple equipment
which is capable of automation, it can be made very selec-
tive® and can be applied to a wide range of concentrations.
The principles have been described by Morrison and Freiser
and by De Khopkar and OChalmers. Separations usually de-
pend on the distribution of material between an aqueous phase
and an organic phase, the two being practically immiscible®.
The extracted material may consist of simple molecules, e.g.

iodine, ruthenium tetroxide, or it may be rendered soluble®



e 8 o

in the organic phase by chelate formation, solvation, ion pai-
ring or ion exchange processes. A classification of extraction
systems was given by Morrison and Freiser.
(From “Radiochemical Methods in Analysis” hy
D. I. Coomber pp. 178—179, p. 189)

Words and Expressions

principal [’prinsepsl] a. EER), EEH
precipitation [prisipi’teifen] n. PLIE
co-precipitation [kou-prisipi’teifon] n. JLITIE
radiochemical [‘reidioukemiksl] n. JM{LEy
separation [sepa’reifen] n. 43EY

carrier [‘karia] n. #Hk

disadvantage [disod’va:ntidz] n. AF|
subsequent [/sabsikwont] a. [§JEHY

procedure [pro’si:dze] n. ¥

ion [‘aien] n. BF

satisfactory [ satis/fektori] a. HEM, REFH
trace [treis] a. B, REED
concentration [konsen’treifon] n. R
mechanism [‘mekenizm] n. HLE

involve [in’volv] »t. 4%y

compound [‘kompaund] a. n. H&HK, AW
formation [fo:’meifen] n. FER

solid [’solid] z. [A—W, ¥, BE&A
solution [so’lu:fen] n. HFIK

mechanical [mi’k®nikl] a. HLHH

inclusion [in’klu:gen] n. N&Hy, ey, FHdh



adsorption [ed’so:pfen] n. WEF, Wik
incorporate [in’ka:pereit] vt. £4, BA
precipitate [pri’sipiteit] »z. PLIE

preform [‘pri:‘foim] vz, FRBER

solvent [‘solvent] «. IERRRY, n &)
extraction [iks’trekfen] n. ZEH (#:)
scaving [/skevindz] vt. W

hydrous [“haidres] a. &7ki, KEH)

oxide [“oksaid] ». Hitiy

ferric [“ferik] a. &8:M

hydroxide [hai’droksaid] n. HZE{t#
non-specific [non-spi’sifik] a. 5"54-‘:—?5%1&[5’]
adjust [o'dzast] ve. JHE, EEMN

exchange [iks’tfeindz] vt. Z3Hk

synthetic [sin’Qetik] a. A FRAY

resin [’rezin] n. #Ig

exchanger [iks’tfeindze] n. Z¥LH

analysis [o/n@lesis] (pl. analyses [o'nalesiiz]) n. 4r#f
scope [skoup] n. FifE

extend [iks’tend] vt. ¥K, ¥'FE

complexing [‘kompleks] a. &I

cation [‘kataien] n. PHEF

anion [‘®naien] n. PAEF

eluent BPEFH

chelate [ki:leit] ve. FEREAY, n. e (i
inorganic [ino:/qganik] a. JCHLAY

mix [miks] vt. {EREA

elution [i’lu:fen] n. kiR, ik
chromatography [kroume’togref] n. BB (%) ¥, B
sorption [‘so:pfen] n. RN
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equilibrium [i:kwi’libriem] n. g

particle [‘pa:tikl] n. f%kr, B+

retain [ri’tein] we. {f%

phase [feiz] n. [NVE:, &,

immiscrible [i’misobl] a. AREIREH, AREAEIEY

molecule ['molikju:l] n. 4r+

iodine [‘aiedi:n, ‘aiedain] ». B

ruthenium tetroxide [ru(:)’0i:niom tetr’oksaid] n. PHE{bL4T
RuO,

render [‘rendo] vt. B3E, FE4F, B

soluble [“soljubl] &. ®[{EfER

Notes

1. Go-precipitation is a process in which a tracer ion is car-
ried by another precipitate, though the tracer concentra-
tion is too low for it to be precipitated on its own.
£ too...to... Zify e, RHIHI B AR ERER “BE” WEE,
P though the tracer concentration is too low for it to
be precipitated on its own R HEN “BAREZMBEETFM
WEMAR, TRECFGHELE.

2. One advantage of co-precipitation is that the wanted ion
may be separated from the carrier and subsequent steps
continued with smaller amounts of material, e.g. carrier
ion separated by solvent extraction.

4] continued F1 separated ZRETHJHEET may be.
3. More limited use has been made of chelating resins and

synthetic inorganic exchangers.
...use has been made of & make use of HBLIEFSREESD

X,
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4, ...it can be made very selective...

A very selective SHEEFRE, BWHEIE “HA.-4E

ﬁ”
5. ...the two being practically immiscible. 4> il r &4y,
6. ...it may be rendered soluble in the organic phase...

f)p soluble JFiEH RIE, WHEIE “BAA. MR,

SEFEL

Bt BEOHEFFE

MERETRE

SRR SRS Y i KL g i Tp s 2 0 s 37 P = (B ] : o) S B
EFERBERTDEER. EEHDS R MAXRREEZ
ARy, BXEHERF, PlnETFRHR, LEOROHREHH
o

MEETFHRELRK, HOARIE TR, EAHBIHIT
B eI, XAEERIN Uik, KU BILFL
Bl APER, BEkmER, JURIHEMERERM. EHXIT
T, BEEMATLIE R B F LA A Bifh B, AR R
BT &AM S, A NIGERKEREA R TLIEY
FE L, ROTRH—NEELTUNEA P EEIREENE TS
Bk, RENSBEARRSCERSRGOHR, B, Sk
FIREH 5y BB

O FATHRIERTOEEFEL “BaEMR",
ERAASELY, LHEASAMLBKRIXASER, BRAEN
B R R S, BAAERRS, SEETHEN,



