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13. I n t r :I 1) e r i t o 11 e :I 1 
i n j  e c t  i o n 

: I  n d i n t r :I 111 LI s c 11 1 :I r 

In  the intr:imusciiI:irly iri,jected group the tot:iI :iiiiouiit o f  HJ- 
TI)R av:iil:il)le for upl:ike is greater than  in the intr:iperitone:il 
group (228,000 counts per 100 1 coiiip:ired to 121,000 counts per 
100 i ) and the 1)l:isin:i H:j-'l'I)K :ictivity decre:ises inore slowly. 
I'll i s (1 if fer en c e i n t 11 e c u I 11 u I :it i ve 1) I :is i i i  :I H:j-'l'l) R he t u ern the 
two groups i s  caused hy t h e  iiiore rapid c:it:ibolism of HJ-TDK 
following iiitr:iperitone:il injection :I\ deiiio1istr:ited in Fig. 8. A 
possible expl:in:ition of  this could be the fact that  : I  iii:i,jor p r t  o f  
the t hyinidine lifter in  t r:i peri t one:i l inject ion  cn ters the 1)Iood 
circul:ition yi:i the wn: i  1)ort:i system and the liver, resulting in : I  

high rute of  c:it:ibolisiii following this route of :idiiiinistr:itioii. 
The differences in the :iiiiount of  H"-TI)H ;iv:iil:ihle and in tho 
:iv:iil:il)ility time :ire reflected in  the grain counts. l'lic iiie:in grain 
count is higher in thc intr:iiiiusrul:ir group :ind, in contrast to the 
intr:il)eritone:\I group, continues to increase f o r  iiiore t h n  00 inin- 
utes after iiijection. A l w ,  : I S  :I result o f  the long :iwil:il)ility time, 
the nuiiiher of lightly labeled cells is higher following the intr:i- 
iiiusculnr in,jection. T h e  y:iri:rbility i n  1)I:isiii;i H"-TI)R is seen to  
he siii:iller in the intr:iiii~iscuI~ir group, the st:intl:ird tlevi:ition 
being 4000 counts per  100 J. coi i ipred t o  21,000 counts per 100 1 
in the intr:il)eriloiie:illy injected group, ; ind :is seen i n  Figs. 1 7  
:ind 18, the scatter in grain count reflects this. 

For the purpose of grain count :in:ilysis on squ:isIi nutor:itlio- 
gr:iphs, in t r:i ~ U U S C U I U ~  :idiiiinistr:itioii seein s to offer :itlv:in t :iges 
v i t h  reg:irtl to rel)r(~d~icil)ility, cs1)eci:illy when the category or 
low I:ihcled cel Is is discarded. I f ,  howewr,  the ~ ) ~ i r p o s e  is to :in;i- 

lyze :iutoradiogr:iI,hs of sections f o r  tleteriiiining the I:iheling in- 
dex, this iiiethod of injection is less :ippropri:ite in the iii:iriiio~et. 
The fact t l i n t  the HJ-TDH concentration one hour Lifter intr:iiiius- 
cul:ir injection is still sufficient to C:ILISC I:iheling :idcis in:iccur:icy 
to c:ilcul:itions 1):ised on the I:iheling index. The convention:il 
fori,iul:i for rlctrriiiin:itioii o f  the r1ur:ition of the  iiiitolic cycle 
tiiiie i4: 

T, X N,. 
I1 O L l  r s, T - ___- c -  

NS 
where T, = diir:ition of the S-ph:ise, N, = nuiiiher of 1:ihrletl cells, 
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N, = total number of cells involved in the cycle and T,, = cycle 
time. The N, one hour following intr:iiiiusculnr injection of  HJ- 
TDR is not equal to the number o f  cells in S-phase a t  the iiioinent 
of injection, however, hut includes the cells that  have moved into 
the S-phase during the :ivail:ibility tiine. A corrected formula with 
respect to this factor would then be: 

Following :ill types of injection, the variability in the mean 
grains per nucleus exceeds the vnri:ibility in the HJ-TDR plasiiia 
activity dnto (Figs. 10--18). This indicates that the variations in 
avnilnbility :ire only p r t l y  responsible for the poor reproduci- 
hility in HJ-TDR nutoradiography. The sinall fraction of HJ-TDR 
utilized in DNA nietabolisin ineans that iiiinor v:iri:rtions in the 
route froin the injection site to the S-phase cells will cause :I 

relatively large variation in the specific activity of the DNA pre- 
ciirsors in the surroundings of  the cells. Since this specific activity 
is the final deciding factor for the laheling intensity, :I high v:iria- 
hility of Inheling is to be expected for this re:ison. 

SUMMARY 

The HtJ-activity in the hlood plasnia of 9 iiinrinosets was m a -  
lyzed hy liquid scintillation counting following intravenous, intra- 
peritoneal or intr:iinuscul:ir injection of tritinted thyniidine (H:j- 
T D H ) .  The volatile pl;isin;i components were collected by distilla- 
tion and counted separately. The total volatile and nonvolatile 
plasinn activities reached ploteou levels after 1 to 2 hours in  all I) 
i i i a r ~ i i o ~ e t ~ .  These levels were inaintnined for several hours. The 
nonvol:itile pI:isni;i activity w:is further :in:ilyzed by piper  chro- 
ni:itogr:iphy into several coiiiponents: HJ-TDR, Ha-T, H3-DHT, 
H:j-HUIH and HJ-RAIH. The H:J-TI>R coinponent decreased rapidly; 
20 minutes after injection only 10 % of the nonvolntile plasmi 
HY-activi ty was H:J-TDR. 

The HJ-TDR contents o f  the hlood plasiii:i were determined ;is 
a fiiiiction of time after injection. After intravenous iiijection the 
plasni:i Hs-TDR level (1ecre:isetl from :in initial iii:ixiiiiuni con- 
centration to negligible vnlues :iftcr :ihout fi0 niinutes. In the intra- 
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peritoneally injected animals, the HJ-TDR concentration increased 
to :I niaxiniuiii 10 minutes after injection, and then fell to zero 
by 60 minutes post injection. In the intrarnuscul:irly injected 
marniosets, peak levels were also found 1 0  minutes after injection, 
h i t  the fall in activity thereafter was slower than in the other 
groups. Total plosinn clearance w a s  not attained until 120 min- 
utes after injection. 

13y measuring phsiiia tritium :ictivity in the blood plasm:i fol- 
lowing THO injection, the total body water phase of the niar- 
niosets was found to be 67.5 5% of the body weight. The biological 
half-life of THO in the niarinoset w:is found to be 4.5 days. 

The volatile activity in the plasnin :ifter H:j-TDH injection con- 
sisted entirely of THO, and was found to average 51.5 % of the 
injected H3-TI)R :ictivity. The nonvol:itile p1:isiiia tritium activity 
averaged 9 5% of the injected activity. The activity found in the 
urines nveraged 21.5 "/u and that in the liver and kidney 4 % o f  
the injected activity. It was possiible to :iccount for up  to 99 % of 
the injected HJ-TDR in these ternis. In :igreeinent with these re- 
sults the total labeled DNA in skin and gut :iccounted for less 
thnn 1 % of the HJ-TDR injected. 

Autoradiographs were p r e p r e d  from s c p s h  1)rep:ir':itions nf 
gingival hiopsies taken at various time interv:ils after the HY-TDR 
injection. The highest mean grain counts were obtained following 
intramuscular injection, although the nmount of Hs-TDR avail- 
able in the b1oodstre:iiii was highest following intravenous injec- 
tion :ind lowest after intr:iperitone:il injection. It is suggested that 
the extreiiiely high Ha-TDR concentration iinniedi:itely after in- 
travenous iiijection exceeds the limits of the tr:icer region so that 
HJ-TDR is incorporated less efficiently. 

For all 3 routes of injection, the grain count data showed iiiore 
scatter than the values for the Hy-TDR plusnin concentration, but 
the scatter was least for the intr:iinuscul:ir injection. 

The variability in the grain counts 11i:iy he due to the sinall per- 
centage of H:j-TI)R :ictunlly incorporated into DNA, since minor 
variations in cntnholism will c:iuse relatively Inrge wri:itinns in 
the siiial I frac tion incorporated. 
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H ~ S L ‘ M B  
CINETIQUE DE DISTRIBUTION DE LA THYMIDINE TRITIEE 

CHEZ LES OUISTITIS 
L’:ictivitP H:j dnns le plnsiiia sanguin de 9 ouistitis : I  6tb ana -  

lysbe par le cotiipteur h scintillation liquide a1)r‘i.s injection intra-  
veineuse, iritr:il,c‘.ritoii6;ile OII intr:iniusciil:iire de thyiiiidine tritibc 
( H J - T D R ) .  I,es coiiiposarits volotils t iu  plasiiia furent recueillis 
par tlisti1l:itioii ct coiiip1i.s si.p:iri.iiient. Ides :ictiviti.s plasiiintiques 
totale, vol:itile et non vol:itile atteignent des pl:itenux :ipri.s 1 Li 2 
heures chez les 9 ouistitis. Ces wileurs se iii:iintienneiit plusieurs 
heures. 1,’:ictivitb non volatile fut  en outre :in:ilysi.e par chromito- 
gr:ipliie sur p p i e r  en  plusieurs coiiiposnnts : Htj-TDR, HJ-T, H:j- 
DHT, H:~-I3IJIl3, et HJ-BAII3. 1,’:ictivite HJ-TDR diiiiiiiue rapide- 
iiient; 20 tiiinutes :iprPs I’injection I’wtivitb H;j-TI)R ne reprcsente 
plus que 10 % de I’nctiviti. HJ non volatile d u  plnsiiin. 

Lcs t a u s  de HJ-TDR du p1:isiii:i furent di.termin6s en fonction 
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du t eni p s aprb s 1 ’i I i j  ec t ion. A 1) rk s i i i j  ec t ion i 11 t r:i re i  ne  u se 1 e t au x 
I)l:isiiintique de  Ha-TDR diininue d’une concentration initiale 
iiiaxiiii:ile h des valeurs n4glige:thles :iprPs environ 60 minutes.  
Chez les aniniaux injectbs par  voie intIapkritonCale, I n  c o n c e n h -  
tion de  HY-TIIR s’blPve p o ~ t r  :itteiiidre u n  iiiaxiiiiuiii 10 minutes 
:rprks I’injection et ensuite totnhe h zbro (i0 iiiinutes :ipr&s cette in- 
jection. Chez les ouistitis injectcs p r  voie intr:iinusculaire, des 
valeurs in:rxini:rles furent  :iussi trouui.es 1 0  minutes aprks I’in- 
jection, inais ensuite la  diminution de I’activitc‘ est plus  lente que  
dans les :rutres groupes. I,:I disparition de 1’:ictiviti. ne  f u t  ohtenue 
(pie 120 tninutes ii1)ri.s I’injection. 

Par la inesiire de 1’:ictiviti. du tr i t ium pl:isin:rticpe :ipri.s in- 
jection de THO I’enu totnle du corps chez les ouistitis reprcsente 
07,5 ”/o du poids du corpq. 1,:i tleini-vie biologiqiie de THO chez les 
ouistitis est de  4,s jours.  

L’:ictivitb volutile du  pkisiiia :iprks injection de Hs-TDR est 
constitu6e entikreinent de THO et on :I pi1  niontrer qii’elle ntteint 
en inoyenne 51,s % de I’activitb de I n  thyinidine tritike itijectie. 
1,’:rctivitb tritiee non volatile tlu pl;isni:i :itteint en nioyenne 9 % 
de I’nctiviti. injectc‘e. 1,’:ictiviti. troi1vi.c &ins les urines atteint en 
inoyenne 21,s et tl:rns le toie et les reins 4 <4 de 1:1 dose injectbe. 
I1 est possihle d:ins ces conditions de pouyoir retrouver j usclu’ii 
90 % de I:i thyinidine tritibe injectbe. E n  :iccortl aver ces resultnts 
tout I’ADN tiiarquk d:ins la peau et le tuhe digestif reprcsentnit 
inoins que 1 %, de 1:1 tliytiiidine injectPe. 

Des :rutorndiogr:rl)hies furent  faites de  s c ~ ~ i : i ~ l i  de hiopsies gin- 
giv:iles prblevc‘es h differents intervals t ie teiiips nprks I’injection 
de H:j-’l’I>R. Les ”iiie:in p a i n  coiints” les plus i.levks Curent 01)- 
t enus :ipr&s inject ion in t r:i I iiuscii I:iirc qiioique le taux de HJ-‘l’I)R 
disponihle &ins le courant stinguin f u t  le plus blevi. :iprks injec- 
tion intr:rveineuse et le plus h i s  :ipri.s injection iiitr:ipbritotib:ile. 
Ceci suggkre clue les concentriitions extrkineiiient i.levkes tfe HJ- 
TDR iiiiiiii.di:tteinent :ipr&s I’inJection intr:iveineuse dkpasse Ies 
liinites tle I:r zone de ni:ircp:ige de sortc clue H%-TDR est incor- 
j1ori.e inoins effic:icetnent. 

Pour les 3 voies d’iiijection le coinpt:ic;e des ”gr:iins” :I iiiontrb 
plus de dispersion clue les v:ileurs des concentrations plnsin:itiques 
de  H:j-‘l’I)R tii:iis I:I dispersion f u t  I:I  iiioindre pour I:r voi intra- 
in 11 sc 11 I :I i re. 
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IA varinbilit6 des coinpt:iges de grains peut Ctre due :iu faihle 
pourcentage de Hj-‘l’l)K ineorpor6e d:ins I’ADN, puisque des v:i- 

ria tions inininies du c:i t :ill01 is me c:iu seron t d es variations re In- 
1 iveni en  t i nip or t ; in t es tle 1:i petite fraction i nc or1)ori.e. 

Z U S .A 11 bl EN F A S S U N (i 

VERTEILUNGSKINETIK VON THITIURI.THYMIDIN IN MARMOSETS 

Bei 9 Marmosets wurde nach intrareniiser, intrnperitonealer 
und intrariiuskuliirer IIijektion \’on Tritiiiiii-l‘liyinidin (HJ-TDR) 
die H:j Aktivitiit des 13lutpl:isiii:is iin Fliissiglteits-ScintillntioIis- 

en. Die fliichtigen I’l:isiiialtoiii~~oiiciiten wurden ah- 
destilliert und getrennt geinessen. Die ges:iiiile fliichtige und 
nichtfliichtige 1’1:isiii:inlttivitiit erreichte ein I’lntenu nach 1 his 2 
Stunden hei allen 9 Mnrinosets. Diescr Spiegel wurde fiir niehrere 
S t u nd e n a u f rech terh a1 ten. I )  i e 11 ich t f 1 ii c h ti  ge PI as i i i  :i a k tivi t ii t 
wurde iiiittels 1’:ipiercliroiiiatogr:~~~liie in iiiehrere Koniponenten 
aufgetrennl : Hs-TDR, H:j-‘r, HJ-DHT, HJ-IiUII3 und Hs-HAIR. Die 
HY-TDK-I<oiiil)onente nahiii sclinell :I]); 20 Minuten nnch Injek- 
tion hestanden nur  noch 10 % tler nicht fliichtigen I’lnsiiia Ha- 
Aktivitiit aus  HY-TDH. 

Der Hs-TDR Gehalt tles 131utpl:isni:is wurde :ils Funktion der 
Zeit nacli tler Injektion hestininit. N:ich intr:rveniiser Injektion 
f l l l t  der H:~-1‘I)K-l’lnsiiiaspiegel von  einer :rnfiinglich i1i:rxini:ilen 
Konzentration innerh:ilb 60 Minuten auf \.~ernachliissigb~ire Werte  
ab. Rei intr:iperitoneul irijizierten Tieren stieg die Hs-TDR Kon- 
zentration 10 Minuten p. i. auf ein M:ixiinuni :in und fie1 innerhnlh 
00 Minuten p. i. auf Null ah. Nach iIitruiiiusltuliirer Injektion 
wurden Spitzenwerte ehenfalls in 10 hlinuten erreicht, die Akti- 
vitiit fie1 jedoch I:ings:iiiier ah als hei den :inderen Gruppen. Erst 
120 Minuten n:ich Irijektion w a r  d:is l’l;~s~ii:i viillig frei von H4- 
T D K  Alttivitiit. 

Durch Injektion von THO und :inschliessende Messung der ‘l’ri- 
tiuiiialitivitiit iiii 13lutplasm:i wurde &is ~es:iiiit-K.iirperwasser hei 
M:irinosets init 07,s des Kiirpergewichts 1)estiniiiit. Als hiolo- 
gische Halhwertszeit von THO ini Marmoset wurde 4,5 T:ige ge- 
funden. 

Die fliichtige Alttivitiil i i i i  1’losiii:i nnch HY-TDR Injektion he- 
st:rnd glinzlich :IUS ‘J’HO. Sie 1n:ichte i i i i  Mittel 51,s % tler inji- 
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zierten Aktivitiit itus. Die nichtfliichtige I'l:is~ii:t~tI<tivit~~t hetrug 
durchschnittlich 0 % der injizierten Aktivitlt. 1111 H:rrn wurden 
tiurchsclinittlicli 21,5 %> in  Leber und Niere 4 54, der injizierten 
Aktivitiit gefunden. 1):tn:rch konnlen his zu 99 %, der iiijizierten 
Ha-TDR Aktivitlt wiedergefunden werden. I n  'iibereinstiiiiiiiunK 
Init diesen Ergehnissen hetrug die IINS Aktivitiit in H:iiit untl 
D:irin weniger :ils 1 %, tler injizierten H:j-'H)R Aktivitiit. 

Zu wrschiedenen Zeiten n:ich Hs-TDR Injelition murde Zalin- 
Eleischgewebe entnoiiiiiien und zu Quetsc1iprlp:irnteii verarheitet 
zur Herstellung \'on Autoradiogrol)liien. Die hiichsten durch- 
schni t tlichen Silber.l<ornz:ihlen rden n:rch intr:iinuslcul~irer In- 
jelrtion gefunden, obwohl die gr i e  Menge H:j-TDR iiii Hlutstroiii 
nnch intraveniiser Injektion verfiighar war und die geringste n:ich 
in t rap e r i t one ;I 1 e r 1 n j ek ti on. E s wi r d ;t 11 p i o i n  I 11 en, dn s s tl ie ex t re i n  

hohe Hs-TDR I<onzentr:ition uninittelb:ir n:ich der intrnveniisen 
Injelition die Grenzen der Tracer Region iiherschreitet, s o  dass 
iiii Yerhiiltnis weniger H:j-TI)R eingebaut wird. 

Die Ergehnisse der Silherliornzlhlung streuten bei allen drei 
Injektionsiirten inehr :ils die Werte fiir die Hs-TDR 1'l:tsiii:ilion- 
zentratioii. Die Abweichungen waren jedocli bei iiitr:iinusltul~rcr 
Injektion : I I N  geringsten. 

Die Streuung der Silherl~oriizuhleii kiinnte hetlingt sein durch 
den geringen 1'rozents:ttz von HY-TDR, der tatslchlich in die DNS 
eingebaut wird, denn geringe Abweichuiigeri iiii A1)h:tustoffwech- 
sel werden grosse Schw:inkungen des lileinen eingebauten Anteils 
hervorr 11 fen. 
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