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We have Pmﬁomsly published dats QR()SEE‘\SZWE?:G,, KRECH and BENNETT, 1958)
which indicate ths existence of & relebionshiy’ batzreén the level of clic»fiim-
esterose (ChB} actbivibty in the vabls .céftsx and his adeptive behavicur,
Sinee our intersst was in "ohé nermal engyie control of bemmcm'g sxperi-

mentel lnterfersnce with the ewimalis enzymic activity has been aveidsd in

e
o

most of our work. Such studies . coryelational in nature, &ﬁp'émi upon
sacurate measwement of normel individual diffexences in the bshavieuwr of
the animzl and éf:-' normal individual diffevences in ensymic acbivitye
Early in our work it becane appssem that twe important veﬁabléus
which conditioned the mlatieﬁs: ip betwsen OhE and sdzptive bshaviour were
the age and ths gengbic backgrouwnd of the apimal. In the couwse of the
investigabions, therefore, considerable dabs have been seounviated on
individusl differences inm brain ChE activity and in brain welght in the rat

as & fwretion of age and strain.

1. This ressarch was made possibie by grantz from the Habional
Science Foundabion and the U, S. Public Health Servics. and wes &lsc

sopporeed Qg parh by the U. 5. Atomic Emergy Commission. We also wish teo

acknoilodpe with thanks Profeasor Helvwin Calvin's cenbimued intersst inm
the interdisgciplinery preject of which this paper is one reporb.

2. Radisbtion Laboratory.

Le Eonprhimand of Puychoingy.
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R R U Dol ©oL L Th o s dllods,
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Thers are & mmber aﬁf’l studies in the literature which present growith

curves for GhE 2cbivity in the brain of the reb {NACHMAX Qiﬁeg “9395' METZLER
and HUMM, 19513 ELKES and TODRICK, 19553 GOME mrci RICHTER, 1 ,Sg,} « These

studies, however, suffer from several eis*fmt.; in terms of cur interests 5y AR
nmost stndles the imeatigamz?@a pz*:imea:tf’:;_ concern was witl %:hg, fimt_mmh of
rife &ﬁ"@@rhﬁ.&thg angd the gm&ﬁ}h surves after that peried aw us ual 1y based
upon an excesdingly. small mxﬁba? ef cages or upon &’ﬁ”cﬁ@&‘&%}.@%a In afms‘:.

studies Yhe punbsr of animals asszyed ab every age pericd i8 sf:a h;m&lll as w

frie

meke 1% worthless to sesk sny estimate of itgﬁiv‘id&al variability. Indged,

oRe ss%uéi@s the resulis of "iwo or three amimsls® sre pocled and orly

fts
o2
b
73]

%be means are %@pa"'ﬁsw In obher studies standard dovisidons a8 well as bthe
nesns are glven, Eut thesse .a‘aazﬁm dévi,&ti@m ars based upon sugcessivo
neasures of the sane pooled tissue 3&@1@@ Thus %ahess ata;ad&mi deviations
indicate re fﬁ.i ability of ths am&oeﬁm@m@zﬂs rﬁeamumm@nt mghmmaé%ﬁ but de not

YE B0y :imcmazaea oen varighbility among the xg)emem‘@al mmaala@ Another

ik}
[ 23

common attrilute of these studies is the failure te Feport *’sk;@ @’*"mm of rab
used. Where the strain is specified, no comparable deta for amother shie ain
awe given and so 1t is impossible %0 dstermine the role of gemetie factors

in braln enzyme a@tﬁ.ﬁii}y,

!=

Guite 2sido from our own consermn w;th individual differences -ia brailn
ChE &@f&iﬁ.@yma CORCELN neéassitat@d b;r our specific ezq:aﬁmenﬁal praélaﬁém
thers hes been & groving interest im. individual ;iif‘f@mmes and variability
of biochemicdl £actors in ’m‘ganizamg (‘a«}ILLIAms, 1956}, Because data on
individual differences in sngymic activity in the mmmawim E::af'mim and ép}m

petlivity in rab brain speeifically ha-m rarely besn reporbed in ’m@



MATERIALS AND METEQDS

The data reported in '33(318 gmaer have been éb’&m,m{i from male rabs of
two of the sirains regularly mainbained in the Derg mnb of Psyc*m"imy‘
colony: 83, descendents of the Tryon Meze-Bright strain (TRION, 1929) and 83,
descendents of the Tryon Maze-Mill sitrain. I’tv shevld be emphasized that
these amimals are "descendsnbs,” since Tryon's selective broeding program of
rapid ané glw maze leazners ended many years ago., and subsequent genstic.
drift oa well a5 aceidental crogs-breeding may have changed ishés@ gbraing
cen&i&e@aﬁiy, from theiyozﬁgiml stbatug. Some of @he rats whose data ars

repurted were given behavicural tesits x'ior %o sacrifice, others recsived

‘no such testing. In this paper only '%;h@ biochemieal and brain weigh®b data

are presented. _

| ¥When on animeal *"g_;as ready for chemical analysis; it was decgplitated,
and 4o to 50 mg. of tissue from the visual and 25 to 35 nmg. from ths
gomestheldiec aveas of the cersbral corisx wers removed by lgm&w dissection.
The 5&?@1@3 removed and the procedure vsed ers described in éé@ail elscwimre
(KRECH, ROSENZWEIG and BENNETT, 19563 ROSENZWEIG, KRECH and BENNETT s 1958).
The rest of the de}wal surface of uhe cox rbex was then stripped off, and the
mmaimng brain, including the elfa@%ory lbs and thé corebellum was kepd

a% & third sample. The three samples as well as the stripped off portion of

fug'ad
tr

b5
14 ]
©
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&
#
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were weighed rapidly on & projection analytical balance. Oviginall
the saa'ngles wETO m&yzﬁd ’i}he day they were removed, but more recently we have
been freesilg vhe samples rapidly on blocks of dry ice mﬁ %emvg them at
~20%G. The olopeed time from decapitetion of en amimsl to piasing the samples
on dry iee does not excesd ?C Pl Tubes . Storags of samples for perieds vwp to

wwe wesks doss nob sppear te alfest ChE acbivity.

in nomogensie of the tissue sample wad prepared ﬁ in Gﬁlﬁ Q.9 per cent
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Nall, and the ensymic activity was determived under standardized conditions

by the rate of nydz*olvﬁ:s of acetylcholine perchlorate {iCh). The proeedurs

" of analysis has been reported previcusly (KRECH, ROSENZWEIG and BENNETT, 19563

}RJOSEEKEQEIC‘@ KRECH and EBENNETT, 1958). The CHE sctivity of the tissue sample |
is reported in terms of moles ACh x 10%9 hydrolyzed per mimute per milligram
of tissus. While this analysis dees not distiagulsh vetween scetylcholinesterass
and pseudocholinestorsse, it appesars uzﬁ.ike}.;} that variaticns in thé pseudo- |

cholinestersse activity contribute significantly te the measures we have

. obt &L’lwd@ Po measure the pseudocholinesterase activity toward acetylcholine

of homogenztes of corticsl and subcortical brain, we have used o selective

inhibitor of acetylcholinesterase l:Ssbise(i=trimethyl ammordumphenyl)pentan-3-one

ditedelt (BAYLISS and TODRICK, 1956; KLKES and TODRICK, 2955). The results

indicete thab less than 5 per cent of the acmm ty of the tissue hmgg@na%
used can be attributed %o p%ud@chslm.ms terase.

The primery data ﬁ}*us consist of ‘i}@tzﬂ. braln %se:s.gkt and of thm@
measurss of ChB aetlmtyz (1) ChE im the visusl area of the corbex; (2) ChE
in the somesthetic area of %,h,e cortex; and (3) CHE im ths tobdal brain minus
%he dorsgl surfacs of the ear%egmmi‘emd to hemai”%., as the "subcortical
Chi astivity.® Simne high @wm&aﬁ.@m ha.ve be@n consisbently f@m& batween
CHE ackividy :i,n variocus amas of the cercbral corbex {ROSENZWEIG, XRECH and
BENNETT, 1958), the CHE activities of the visusl and somesthetic evess have

been &ve *agacl %o obtain 3 smgle index of “"cortical ChE aemvﬁ;yo The thres

. megsures of ChE activity are then mdm@d to tup: cortlcal, and subcorbical

ChE ectivity.

RESULTS

Gorilcal cholineatorase activity, Teble I pregents the data fer -~

cortical CiE activilty for rats of the S; and 8, stzains from 28 %o 500 ﬂ}ays

L 3



Talle 1. ~- MEAY, STA&“&)ARQ DEVIATION, 40 RANCE OF CORTICAL

CHOLINESTERASE ACTIVITY s AS A ?UI%GTIGN OF AGE, FOR 57 AKD S STRAIRS OF

RATS.
55, | 83
Mean : Hean
Age ChiE _ Age ChE
in VeS8 ® in  Ya§¥
N Days "2  S.D. Renge ¥ Days 2 SeDe Range

§ 28 19.6 3.9 hhoeShed
303k 55.3 119 53.0-56.7
8 Wb S8k 5.37  14B.5-6L.8
9 62 6h.2 2,88 61.14=69.2 6 58,2 3,15 53.8-63.1
9 82 63.0 3.06 58,0-68.% 8L 60.6 1.60 50.6-6k.B
27 96 63,5 L35 55.0-75.0 Ik 96 57T 3.28  53.6-65.0
S0 108 65.3 3.95 $8.6=72.4  Sh 110 59,6 3.h7  5207+69.0

6 118 - 62.8 3,16  56.2+69.7 |
50 128 6hoh  3.83  52.0-72.8 ML 126 S57.2 345 51.2-63.6
| 1T 131 60,0 2,92 55,366

29 145&8 3:‘63 . E&gagﬁ"SE.agé\

32 ; 5005 m83 &9»-’-&"’51&6
57.2  3.89 5k.0-67.6

o (- TS s B -
&

13 '1h? 6L.8 3,95 55.0~73.0

6 1k7T 56,5 2.1k 52.L~58.k

3 1T 56,7 5.73  50.0-6.0

§ WS 63.9 3,06 59.2-68.s 6 s 553 2.4k 51.3-56.0

13 260 58.2 5.49 5L.0-67.0

8 370 60.4 L3z  55.7-68.0 3 376 58,1 2,73 54.2060.1
2 500 58,5 2,50 56,0e61.0 6

527 Ssmo_ 1.29 53.0-57.0

¥ Cholinasterase activity wes averaged for samples of visusl and somesthedic
regions of cerebral cortex and is eypressed in meoles ACh x 1080 hydrolyzed

per mimbte per mg. of tissve.
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Fig, 1. Cortieal ehoilpestersse (CHE) activity of the 51 and 53 strairs of rats s a funcbion of age.

Ths ChE volues ave baszed on an averegs of a&m%:},as obtalned from the vievel and somssthetle avsas of the
corbex. Thsy avre expressed im moles ACH x 10"“@ hydrolyssd per minute per mg. of tissue.  The mumber ab
@ach polnt shows the mumber of aninsls upon which the value is based,




of gspe. During three ysars of anslytical wori, date have bsen cbiained for

3 rats. In preparing the table, date heve been grouped

245 5y rabs and 193 S
%oge'thér from 511 avimals sacrificed wibhin a 10-day interval of age, each
intervel starting with an integral maléiple of 10; i.e. 20-29 days, 3%39;
hoeh9, snd so on. For @é.ch age group the mean age and the mean, shandard
deviabion and rangs of the ChE values were computed. Cerbain gréups were
very close to each other in age and ChE values, and thorefore -ﬁh@ 'mzn'zbs;r of
groups was reduced by combining edjecent ones when thelr mean ages did nob
differ by more than 10 per cent and when their mean OhE values did not

diffé'r gignificantly ab ths 5 per cent level of confidence. When groups

were comblined, the tawulated statistics represent {hs whole group.

Tha»éh&ngem in corbical ChE ac‘izi'ﬁ%y with age a.m shown grgphically
in Fige 1. The Ch¥ values for both stralns rise gharply until sbeut 60 days,
Aamd then they coentimmus uwpward mere gonbly, reaching a broad pesk in the
region of 100 days. COMN and RICHTER (1956) reported that the peak is |
reachad ab 60 daym, but a p@mam commmmnication from Dr. COHN makes it clear
“that they veed few ézx’é.m&ls oldsr thsn 60 days. Afmx’ 1C0 days cur values
deciine slowly and éen@immlyx subsiding at 500 days to about ths levwel
they had at 40 days.

AS @v@:@ age the mean ChE values for the Sy strain are higher thsn
these for the 93 strain, the mean éiﬁ'f@reme baing about 10 per cent. 4m
anadlysis of variance was done in order toc determine whebher the differsace in
CHE bestweeon strains is stebtistically sigrnificant., Since the numbers of
cages in 'imé; varicus subgroups d¢iffer widely, the techrique of am;lgrsia of
‘warlance for disproportionate subclasses was ussd {SHEDECOR, 1956)}. The

difference bebtwsen the two straine was found ¢o be highly sigmificant (1 and

]
43
£

393 4f: F=181.5; P .00L}. The variance due to dlffersnces in sge was alseo

Wghly eignlificant {15 and 393 8%; F=lle3; PL.O0L). The interaction was nob
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gignificant, indicating that the ghapes oﬁ‘ the growth curves cannot be
‘distinguishad for the two streins. .

The statistics on varisbillily--the standard deviation and rengge-
make it possible to characterize the variability among individual rats in
cortical CHE aetivity. The xielatim variebility can bs expressed by ithe
cosfficient of variation E’@’e(l@@ S@D@}/m@an} _ ‘QJh@n ¥ is computed for sach
of the subgroups, the average value for the 5y rats is 5.70 and f@r the Sy
rats, 5.73. These cosfficients indicate that the individusl values tend %o
cluster rather closely arm;nd the means ¢f their groups, two-thirds of the
animale ha,irimg values that differ by less than 5.7 per eant from the mean
of theiy group. | |

Subcortical cholinesterase activity. Table 2 presents the dats for

subcorticael ChE sctivity for thé %@re strains. . Subcortical ChE act.iv;i.ﬁy hae
been analyzed only during the past yaar and a2 half, and values are given for
| 140 8y rats and 135 84 rats, distributed over the aze m,ngé of 28 to 131 days.
The dats wers grouped according to :{g@ gnd combined as in the case of ths
cortical ChE data.

The age funchions of subcortical ChE activity are shown in Fig. 2.
The curves for both s‘%z'ains ghow rather shayp peaks at aboud 80 days, This
‘iz in kesping with the finding reported by several workers (ELKES end TODRICK,
1955; COHN and RICHTER, 1956) that subcortiecal centers reach their maximum
ChE zetivity at an earlier age than does the cortex. Overall, the S, values
excesd '.’:;he 83 value.fs by about 6 per cent, An analysis of variance for dis-
prepaﬁ;iénat@ subclasses was performed %o test the significarnce of the
observed differencos. The difference im faver of the Sy strain wes found
to be highly sigrificant (3 and 250 &f; Pu66.7; P<.001). The variance due
t0 d:ifi@mmzés in ags was a;ise significant (8 and 258 df; F=B8.0; VPQ;QOODQ

The intersetion was &lso mgmi‘:s,cant.q the two strains differing more ab ths



Tatle 2, -- MEAN, STANDARD DEVIATION, AND RANCE OF SUBCORTICAL

. CHOLIRESTERASE ACTIVITI, 45 A FUNCTION OF AGE, FOR Sy AFD Sg STRATES

OF RATS,
Sl i S 3
Age : ' Age
in Mean in Mean

W Days CHE*  8.D. Range Days CHE®  S.D.  Range

5 25 158.2 8.33 1hh-169 29 150.0 7.58 1h2-159
3 3. 3537 3.0 151-158
8 Iy 168  3.50 161-173

b 62 170.3 8.h1 154-1086

32 153.0  2.12 150155
1&3 16502 8053:- 153"'1323
64 160.1 5.88 150-167

- o N & & B

7 B0 178.h 8.91 163199 81 169.3 9.05 159-185
26 10k 167.9 9,72 154192 19 98 163.1 9.28 1)8-182
38 1k 168 936 137-18 32 1k 15L8 119 13k-180
b5 128 167.3 T.65 1Lg-182 35 127 15%.2 6.76 1L0-16h

l? 131 15?01-3» 8059 : 12-!-2"1?1

* Cholinesierase activity is expressed im moles ACh x 1040 ‘hydrolyzed per

mimbe per ng. of tissue.



[8C

o 50 100 150
- Ay

. Fig. .. Cholinasberase (ChE) activity in the subeortical ‘brain of 'i:.m 53 amd. 83 straips
of rats as & *w*zam on @i’ ags., The GhE values are for braine from which dorsal corbex hagd

been réemoved. They are expressed in moles
&Ch = '?(}fg“ﬁ h;smmlyg@ﬁ per minabte per mg. of tissus. The mmber at each peoint
‘shows the munber of anmimsls upon which the value is basad.
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later than st the earlier ages (7 and 258 df; F=3.0; Pé,'aoi)-@

The cosfficients of variation tend ©o be samewhat smaller for
subcﬁﬁ*z’:ieal than for cortical ChE aetivity. They average L.h2 for the S
groups and 4.88 for thé S3 groups. Thus bhe rats show even less relative
vaﬁability in subeortical than in coz’ticalv Che aé‘ﬁ;i‘?i‘tyg

Brain welght. Table 3 presents geights of the %otal brain for rats

of the two strains. Brain weights are svaileble for 1i2 5 rets and 147 S3
rats, distrituted through the age range of 28 to 148 days. Date were
grovped and combined as in the case of the ChE data,
 The age functions in Fig. 3 rise ménotsnicallyg Contrary %o the case
of the GHE activity date, hers it is the S3 strain whose values are the
greater ab every agé tegted. An analysis of variance, done ﬁ‘oz_*’ _diépmpor.,
'hiéﬁate_ subclasses, showed that the sii;raﬁxx difference was again h;i.ghly
- sigmificent (1 and 260 af: F;theh; PL.001). The age differences wers also
bighly signlficant; as would bs expected for sharply rising functions
A9 m 260 df3 Fchoeag P&£.00L)e The in%mc’eﬁcn is not signifiémﬁ, the
- vertlical dis{;ance betwsen the curves for the two strains increasing only
slightly with age.
The coefficients of variation are somewhat smaller for brain weight
than for the ChE activity measures. They average 3.80 for brain weights

of the 53 strain and LIS for the S5 strain,
DISCUSSION

It is clear from the results that differences in bmin chamistyy and
brain weight ore assccisted with differences in the age and strain éi‘ rabs.
The andlyses of variance demonstrated the atai;isti@:al significance of these
gources of veriance. I% is perhaps worth c:e:ma:i.@éz*im\g whether the differsnces

ameng animals of 2 given age and stwaln are aiso significant or whether thsy



Table 3. =~ MEAN, STANDARD DEVIATIOHN, ARD RANGE OF BRAIE WEIGHT,

AS A FUNCTIOE OF AGE, FOR 59 AND 53 STRAIRS OF RATS.

Aga
in
Days

28
3k

62
60
9l
ics
120
133

148

Mean
Weight
{mge)
1255.0

1386.0

150648

14648
1557.9
1630.9
1575.6
1600.1
1657.1
1638.2

S

S.De
by
3601
60.0

58,8

65.0
73.3
5506
65.L
6307
61.6

Range
1197-1310
13L7-1h3k
114031563
1357-1562

- 1180-16hi;

1510-1770
1136161
1439-1736
1570-1770
15k3-1721

N

~ © v & =

12

55

Age

in

Days
29

32

6l
81
96

112

128

gty

83
Hean

Weight

{mge) S.De

122,22 k9.2
139&8‘ izbh,
1542.7 55.3
1642.L  93.8
1635.8 116.2
170k.5 70.6
1730.6 72,0
1?6698. 82.5
1796.5 69.0

: Rgng@

1380-1502
1325-1153
1k53<2620
151.6=17h6
1b39-1.803
16012840
1562-1842
1600-1940

1657-1859
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Fige 3. Brain weight of the S1 and 84 sbrains of rals as a funchion of age.

The entire brain wes waed, including the cersbelium and the clfactory bulbs.
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nay 33@. atbribubted to eyyors of measuring brain weight and ChE ast«iviﬁym

The braips sre weighed with less than 10 mg. of srror, the ervor
being due primarily to differential loss of water. Tests have shown that
variations in techniques of removal of the brain could account at the most
for 20 mg. of TTor, Sueh ervors couid cartainly nobd account for the
differences of 300 ng. or more found between brains of rats of the sae
strein and age; therefors it is clear that the observed withinegroup
differences are primarily dus %o true individual differences.

Two Chﬁ d@temimﬁcm‘ are usuglly mede m- sach tissue sample, amd
the mean is taken., Differences between the t&;za anglyses of a givenm btissue
sample sverage aboud 2 unita of CLE &miviﬁy for the cortex and lh units
for the &ubéomex; balking th@ averagé of the two determinations {or each of
thesé parte of the brain further mduce% error of mewummenm' Such exrors
could not account for differencss éneizg rats of the same age and strain of
20 units at the cortex or of 4O units in ﬁh@ subsortical brain. The con-
clé:sion “hat there are mai fndividual éiffemmes in brain ChE activity is
given further support froem a genstic experiment in progress in which i% hes
been possibile to breed new straims of rats for high gnd low corticel ChBE v
activity by selecting ﬁh@:ir sires according %o our standard ChE d@mmim%ﬁ.en
techniques (RODERICK, BENNETT and KARLSSON, 1957). Finslly, there is tho
fact that Btamé'&icﬁly Sigmficanﬁ correlations have been obitained belbwaen
our chanicsl x&sasums and behavioural measures within strains. This is
further ovidenmce that the individual differences im brain chamistry {(and m
behaviour) are relieble; if they were mob, the correlations would reflect
only rapdom variation, &mi would not differ significently from z6ro.

The wariability of the brain is amall compared to the varisbility of
obher crgans. JACKSON (1913) found that the smifici@m: of variation for

brain welght of the rab was smaeller than thet for auy of the 13 other organ
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or system weights he messured. Our datas indicate that the ensymic varisbility
of the brain is 3&3@ held under tight conbrol, for the cosfficients of
variaticn for ChE activity are only slightly larger than those for brain
weight. V%a"e have &lso found cssrrrpé.ra.bla coefficients of vax_'ia%i@n for lactic
d@h};‘dﬁ*@g@nm@ actlvity in the rat brain. Since individual vsriation in
brain chemistry is smail in m&gzaitudé s though significant, gmeﬁ; cars in
nseegsary in making determinations that are to msasure values for individnal
subjects. | -7

" The shape of the curve for ChE activity of the subcoz*tiée&. brain
- ghould égppz’omw,te that for sgh@l@_ brain. Thsse values, it will bé_mcauedﬁ
wore d@t@mmd‘ after the dersdl .' eért&é:;»amt 20 bp@r eagm- of the weight of
the entire brain--was removed, Since the ChE zetivity of damél' cortex is
about E.;Q per cent of that of the subcorticel Srainﬂ the level of the eﬁz“%
foﬁ:° subcox‘ﬁicai brain should be reduced by about 12 per cent to give
appréxima@e valuos for *z:ahele brain. The moét extensive cum in the
Jiterature on ChE development in the rab brain is thab of NETZLER and HDMM
{1951) for the “*ashi;&e rab.” It extends from the lh-day fetus %o the "adult¥g
thers m 53 poinbts (pmam&bly- individuael rabs) over the whole age range.
Only 13 points are for ages greater than 28 days, the age at which our curve
begins. .’E*he mm%a Qi' METZLEEV and EB.H\E*I shows an abrupt peak at 22 days, then
& decline to a platesu which extends from 32 to 75 days and -ancther
decline to the 120-day and "aiﬂtw level. ELKES and TODRICK (1955) studied
development of ChE activity in theg whole brain of the “dibino rat.” They
used 50 rats dis‘éﬁimted at 3« or hmds.y intervals bebween the 'i;birri and
thivtieth day of life, Thelr curve is mem%mc and shows ﬁa gign of the
22-gay peak of METZLER and HUMM. Thsy stabe thab the lem aﬁ 22 days %is
approxinabely 75% of the fully gvown 1@@3;% NACHMANSOEN (1939), using

' ssié;gl@ rats ab each point, found 2 rise in ChB sctivity between 21 and 35
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days, a smaller rise from 35 to 110 days, and them 2 declins {rem 110 ¢o
ﬁm "adult? animals. BAYLISS and TODRICK repord in an abstract (1956) that
Ghit acti*e;:i.ty increases linearly from %he third to the twentieth day and
rnore slowly thersafter. It may be that different strsins of rate differ
considerably in growth curves @f brain GhE activity. Howsver, in the light
of a1l the evidence, we are inclined to bslieve that ChE aetivity for whole
brain of the rat reachss its peak mund the eightieth day of life.

The change of ACh éoﬁten%; with age in whole brain is asserted by
WELSH and HYDE (19hk) to be closely correlated with that of ChE activity.
Thay, an:i also CROSSLAMD (1951), found thab ACh doubles from 2l hrs. te 21
days and doubles sgain by "100s" days. While the direction of change iz the
seme for ACh and ChE, it sppears that ChE activity increases more rapidly
then ACh up %o 21 days and then more slowly than ACh. |

Our ChE activity determinations, like those of others, give ectivity
per unit of weight. IV is interesting to note that the S3 strain has equal
or slightly larger %tobal ChE activity than the 5y strain (CHE activity x brain
weight). Since the Sq brains srs heavier, this ge@ivitﬁ is less per umit
of weight in ¢he 53 breine. It is possible that the ChE difference reflects
2 different ratio of meural to glisl structures in the two strains. Such an
enatomicsl difference between strains could have importamt functional
significance. If such an anatemical difference exists, it cannot be uniform
througheut the brain, since the ChB différeme isg relatively larger at ths
corbex than subcoﬁica‘l‘.lyo An histologicﬂ investigaticn Yo attempt %o

dﬁ%ﬁﬁm the source of the sbtrain differences in ChE activity is in progress.
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SUMMARY

Cholinssterase (ChE) activity in the cortical and subcortical brein |
and brain weight wore determined for »male rats of Ywo strains as a function
of age. The S; strain was found to have significantly greater cortical
and subcortical ChE activity and significantly lower brain weight than the
S5 sbrain, 'Signii‘ieant effects of age mr’é &1#0 found for each varisblae,
1% was shoun that for animals of a given sbrain and age, there are ti‘u@
indiviéaél differences = that carnot be abbributed to ervors of #zaasment&_
Thus ¢he ret's brain ChE &cti‘e‘iﬁyéﬁd brain weight differ according %o

genatic background, age, and individuzl factors.
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