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CHOLINESTERASE AND IACTIC DEHYDROGENASE AGTIVITY IN THE RAT BRATN™
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Previous studiss hase demomptrated the exlstence of relisbly messure

2 >

abls individual, strain, and age diffewmces in cholimesterase (ChE) activ-

ity of the rat brain (SENNETT, st S':i;’ » 1886}, ‘These indgividual differencas’

In ChE ackivity have also been shown %o be related to the adaptive behaviour

of the rat (ROSENZWEIG, KRECH, apdt BENEETT, 31958}, This latier relstiom=

2.t

ghilp hes baon a2sswwed %0 reflecd the fzet thad the acetylehaiine-ChE gy

t

tew i of poculiar eignificance in the matsbolism of the brain begguse of

its contributicon to aynepilc Wwansmission, Homwsr,; sincs the sestylcho-
lineg-ChE system is only ome of the nomvecus blochemieal systems which aze
inportant in tho meiabolism of the biwin, the corrvelaticns which havs besn
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found betwesn ChE actividty of the cortex and the

—
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be nomeapecificy that in, Ohd astivibty wmzy simply #efloet the &y%}’ e

- v

: v T P I - = 20 Tmmiep & XU I > 2 o ey
mre and metabolic levwls in the valt bmwim. Tb ie thergfore &f indteress

40 debernimm what relaticnubips oxist betwsen ChE and other engyme sysiens.

i this paper ChE activity 13 compared with lsetie dohydrogensse (IDE) o
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uiilizes, while 1% wodabolises only shewul 15 por comt of the glucose by the

LS
-

which ig the last siep in thp glyvclydie formstion of lactic acid from glue

cosge. Nowvmally, the boain oxldises sbevd €5 per cent of the glusess 1t

22

glyeolytic Touts Lo lactalts {‘émm%ﬂ% 19683 Hovever, during psriods of

maxinal neeve activity, the glycolytie pathway may assume incrensad lupor

tance. Thesvefore, if it 10 sssumsd that high levels of ChE are asseciated

7,

‘with & potentially high goneral astivity of the biain, 2 positive corisies

tien migh® be expocted bebwoen ChF -and IDE activify. Op the other hend,

e g :

the sare assumption 2hat high towls of (OB ave associsted with &

ey
=

:
by

might lend ons to expech sn ine

TOTED relationghip betwsen Chi and IDH. This would follow from the argus

mant that the formaticn of lastic anid from glucese raprssents leas effle

z the complete oxddebion wia the twle

eient uwtilisstion of glucoss 4

earboryliic acid eyele, “E"ym b 1098 adaphive rets with low CHE a@’:’;ﬁ,ﬁﬁy

In the cortex would be expe m"mz, %o have high }’Eﬁ aotiviiy s:mpfﬁaéeﬁﬁm\g i
imsg afficlent ubtillsstion of enewgy & wxum Pinelly, it is poseible thad
the -bmﬁ@m%mém quite wnrelated. If no correlation were found 0 exiad

botresn LUH and ChE ¢his would support the Iypothssis thet the cbuerved

g

correlations bstwesn cortical ChE eobivity and adapiive bohavicur did no%

. 1
rafisct & corralation betwenn gonoral metebolie rates in the brnip and

" . Y S s ey oSt S N % P AR S ST R S S T
slapbive belwvicur, bub, rather, wan apweifin o the scefylehodlins=Chi
Gyeide
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The LDH ard GhF scbivitieoz wore detevined for he visusl (V) and

s poonay gy Taen el e fay awnn -:w @ e dmery promeient ‘i?“‘.“a aenrrpteanen  pyamad) e lpen ;—uw'n e e D s Y Taprs S
gomoethatic (8 aveas of W eoreiwal coror and for the oubtoroiosd brain
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ensyme activily, tho desterminations for the V and S srees wore averagsd

S .' . . .
: {{v « s}el. Fiftyenize nsle rats of the 8, sirsin and 47 male rats of

the ;35 steain wers tested. Those rats were descondonts of the two strains

1]

A5

1923} Lor high and low mazs=learning ability.

£

- gelectively bred by TRYCH
ﬁ@y renge in age froam 30 o 148 s:!essﬂz@ Those animals weve includsd among
458 rate whose (LF valves were reported in a provious paper (BENNETT, ot al,
1958)¢ | . o

Iastic ééigydé@g@mm 2otivity wag estimeted by the spoctzophoto-

‘ . -
wstric moseurement at 340 mp of tho yabe of formation of DPEH (NEILANDS,

1955). The assay mixiure consisied of 2 ml of Q.1 8 glyeine buffsr, pH

923 0.5 ml of 0.5 ¥ sodium D d-lactate, pH QQ?&@ and '@m aliguot portion
of the ssme tissus sampls homogenate uzed for the ChE determination,
{Fifey jed of he hamagem‘%@m;-g*:enﬁgfm:mg_ 300 gz@g wWEh ‘ﬁ@igh‘i: @f.’ the (2@3‘”6@85

; m* 300 ul or & ijl@ dilution éi‘ the subcortical brain home g@ﬂ@%&j_mmainm

ing 150 kg of tissue was used.) The mixbure wes pre-imcubated in 1 aa

- Bocloran cells at 577 in @ "‘amwmf;mml sall cocmpartment of & %@m%n Dy
- spsctrophotometsr. - After 10 minubes; O.é ol of DFH (30 mgful, Sigma
i Qsaﬁm%pum) wag added G each sanple, and the solutions were mized and
| replaged in the esll corrpa x“é .of the spectrophottmoter, L0%er B mine
2 '}J'_‘éz‘;ifggs when ﬁzm;n@mtwa equili 3 cal denmity
msd&tﬁmm“@dm 540 mp for @0 m 4
 change of optical eiomz;'a:g%mﬂﬁw& salsulated by the
& Ofm PR 1 v’i’p (ZX} é?ﬁ%}
oy Gl b
| whors L 15 time, sud ¥ §5 the a@’zmw reeding, The valuss for IDH ae-
$+Avity bave besn cupressed in terms of weles of DFY veduced x mg,!wim&ﬁ/
mg wab tiszuwe, using 6280 g the molsenlar sEblsoticn goslfielont fop



. . b o me '
DPNH (HORECKER AND KORWBERG, 1948}, Duplicate anslyses were made of each
sample and the results avweragsd,

Lhol:maaw:ame activily wag determined by the ‘ﬁa’t’a of hydrolysis

of ace »vlcho,;:m« i*a an automatic titrater. The methods hawe been z‘apeszwﬁ

4

4n detail fms r«mmm@ KRACH, and BENNETET, 1958).

The Tesults of. %»LM snRliyses e:?: the two éx:\?s;g«'ms ave summarised in
Tables I ami IT and Fige 1o They chow sovoral gignificant éif‘.feranées bew
twesn the Ch and IDH activ x ties in the yat hm:w

3,% The d styibution 05’? IDH in the cortex and mbn,.o-ﬁﬁeax quite

'113,.& that of ChE, Wo have @cvm:'w%mly found ml‘r:&z both r.amffaim that the

ChE &c't"ivi'by of the 3._? section of the corbtex is 15 to 20 psr cent less than

that of the S sechion (see Fig. Zi.} & and éaha average ChE activity of the V-
and 5 gectimme is only 85 to 40 pev conl of the acﬁiﬁ:é;y in the smbcmmﬁ,w_
cal brain. Those »fi?dinsm are mpa&ued\wﬁlz the present semple. On the
other h&;;da the present dabe show thet the LDE aclivity o.ffﬁ’m—; ¥ section
is the sewe or sl:igh%}y' “.ighszf then ﬁh‘“’a' of the S »aec'éi@n@ and the g::mw

aged LDE activily of the ¥ and S seetions is 130 to ‘éf‘,@ e cent of ths

activity in the subcertiesl brain (Teblee I and IZ&Z}@ '

2). The effsct of age differs upon ChD and LIM activity, ChB

zetivity per wnit of weight of coritex bas beepn showm to increase with s
age of the rat to & maximus &% about 100 dags; thereafisr the ac wiviyy
declines sﬁ.mz { BRI MTE‘E“E@ ab 2%ey 1958}, The early increase is reflected

in Tebles T and I and in Fig. 1 the tebles do nod include enimals old

o ) Y % o A 8253 1 o< e mon B -~ G o3 e &Y

enough 40 show the decline in ChR at later ages. On the contrary, the
iDY = 4o epl Beree f ey Eegpboer 2o oo .:.:,,.3,"{_3‘.. G lams Ty “'] *3 ) 2 e ”*rf}’
L 2BCCLTLLY OF TNe COTNaX L8 GRESNULELLY The szme Ll the ages 88Tad,
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ag can be gsen from Tables I ém K'E. - {Feor mmammal bmin@ nob @nm@"
values sre available f@v b@u;, Chiz aﬁd 1D to peymdd dew"mnmt" ons of com
parative age Dumcbions,)

5)e ChE and LDH éi;i‘"»f in relations between mm Vo hove pre-
vicusly roportsd (EEE@IE”T; m.w 1958} that the vmbilﬁ by of ChE 8 -
t:?.vi’ey is appreximately & mm eant when sireing brain arce, and &g_@ ara

neld constante A similar wesuls for the vardebility of IDH m%,f_.vi-écy 55

indicated by the emall values of the 3 sandard deviation in x'ehmcm to the

peans and by the rangss {(Tablas I @mﬁ IT)e This is further «widsmca fow

the low bioshemisal vaxlebility of the braln as compered with cther tis-

sus, ILaspite thie low vgm%ml} 7, w0 heve consistendly found a m&&ww
tm&ﬂy agignificant diffevenns hatwoon the ChE 1@%2@ of thca Sl argd Sg
strains such that the S, stzain is ;,auai at evexry sge snd for @v@.f?y brain

e

avea mogsured {m@se Figs 1}. Howver, no such strain diffsrences ave found -

- for IDE activity. As can alss be soen fmm Pige. ig the IDH ectivily per

wnilt weight is very much the same for both the SE and the 83 glraing., This
is tzue for every ege and for every braim area fteslsd.

When, however, we consider totad en yoe actlvity instesd of active

ity per unit woighty & dii‘fﬁa e'»’aiz mc‘nmz @maz*{rem The brain welight of the

Sy strein is significantiy groaten than that of the 8, atrain (BENNETT,

et aley iS88}; end brain weight of the rat incrosses steadily with age.
Wihen total activiiy is calevlated, teking into account the brain m;mﬁw

- the & atrain shows a higher total GhE sctivity than the 3g mire in in the

corwer but & lower totsl in the subeorisx. For LDH, on the other hand,
the S, sive in ghows & J.:;?"W ‘am'i total activity than the Sg gtrain in
both the cortex and the subcorite®s

43, The gomovaliity within the brain of GhE & znd LD activity differs

s



significantly. As showmn in Teble III, falrly high, statistically ::aj,gnﬁw

~ fizants, and positive correla iecns exiet b@'&:mgn Ghz:, asoiv:a’?y ia the ¥V seo=
%ions of the corbex and in the S @@;@"é;i@mg ‘?his holds for eithser strain,
The size of the ovepeall correletions 067, indicates thet this relstion-
ship accounts for 45 par cent of the war iancey o‘m% is, knowing an animal®s
ChiE value for one cortical sregimg the umezv-”min'ay in the value for the
other regicn is redused E;;;v 5 per conte In previcus work (ROSENZWELG,
mﬂg and EFENNETT, 1958), ﬁa; h&'zﬂ h‘:@ﬁ ghown that *uh@ Ghﬁe mam.w?@‘ m the
¥ and in the 8 sections ia alsa aighly c@wmlamd with ChE. aa‘:‘&,ivﬁ‘y in tha
motaz’ sectien of the rai's @m@*’ o Thus 4% appears '.,hm., the 1@’*@@1' of the

-ChE setivity m 'ﬁh@ rat @ox‘tﬁx ‘5.53 I3 gggﬂz}emﬂ characterietic of ‘i’;'h@)? "mr%xe

- Table I also ghows tha & theus is & pos itive, bub camm@mb"iv imf@rﬁ, eoT=
ml&tion batwaen the GhE m‘gzif»fﬁ.t_y in ‘ma eaméx_ and in the Eubcari;iczal
brein. Hsre, howaver, none of thﬂ @oém’.?.atiom for either %minﬁ is zig-
niificantly gmg_ter than 2610 Emwrﬂ the coryslation for both siraios
combined (as indicated ix'av the table) iz significant a "i:he 5 psy cent level
_‘ﬁf confidences The 'cos.“m@ponéing céﬁ*@l&%ﬁam&i picturs for LDH ls radical~
Iy diffemnﬁ- The LDE actv*i“'y in uh@ ¥ section does m‘&, eowamm signie
ﬁc&ni}ly *m;im ?Am‘%; in the S ssstlon, noe do the corticel velues corrslete
significently with the subcortical omes. The correlations which do ésppear
. are not consistant invsfig's ag v go from ope &g@ gmgga to another, or from
&m girain o ancthew, Inm other words, the. level of ZDH ecbivity ot ono
locus of the b_am esms unrslated o the activity a2t cother 1@@37.@

'5}@_ Th@z% appsars o be a rﬂ@d@f@;‘w pa}s:n:h ive relatd L@EL@A’};J.D betwesn
the ChE and IDH activity levels of the covebzal coritex (sse 'Fm e Tight-

-

hend column in Teble II1). Although oﬂg ore of the thres wbgmunu ghows

a significant velel tionship, the correlations for all gf@aps combined are

£
iy



o significent at the 1 per cent 1 m

" relation, 0,87, indicatos thsi this

of cunfidence, The else of the core

relationship accounts for 14

of the varisnce. In the subcortiesl brain, howsver, thers iz no consige

“tent rolationship bstwsen ChE and IDH levels., It appoars, therefore, that

vhatever meisbolic 'm'@mss is reflected by the lewel of ChE activity, i% )

45 somewhat xelated in the cortex to the process governed by IDH, but the

two processes are wmwrelated in the yest of the braine

- DELSCUSSION
~ The resulis of the present siudy cloarly indicate that the distrie
buticn of IDE and ChE sctivitises in the cortex and subsortical braiéx of

the rat differ in many significant respscits. Of particular in%métﬁ im

ths light of cur major program of inveadigating the onzymatic comtrol of

bebaviour, i8 the low correlstion between the ChE and LD levels within
the individual rat, and the lack of auy difference in LOH levels ‘betwesn
the S, and 8y strainz. The low correlation suggests that while the ChB

lavel of the rat brain is scmowhat velated to metebolic systems quite rew

‘moved from the acstyleholing-ChE system, most of the veriance (about 85

per cent) is irdepsndsnt of LDH. 7o this exient, then, the cbserved core
relations between OhE snd adaptive beheviour camnot bs ascribed to soms

E-Y

gensral metabolic. level; ’.E‘ha fact that there is no differense betwsen the
: , o _ _
LUH lewsls of the Ss1 ansd 35 gtraing, while theve is a differcence batwesn
the ChE levels of the Wio streins, further supports this conciusicn. In
almost every behavicural teet wo have used thmo far, the Si, gtrain has
besn Qemﬁ.sten‘aly supeﬁg'f o the 5‘35 'a'mm@ Thus, aa far as strain come

purisons are concerned, wo find & relationship between ChE and performance

on cur behavioural tesbe, but no relationship betssen LDH and performance.
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Quite eside from this c@naidez'atmng-k\zm@wrg ané.lyais of the syit-@w
&x’ hitectural dis tribﬂ{;:i.o:z.o@ brain engymes supports the gensral gonciusion
of a layge degres of imispﬁnd@me between ChE and L-—Hc:; The rat cortex is
a complsx of cell typss and laysrs, the proporiticons of vshi.ch.c:haang@ with |
the age of the snimel and tbé axoss of the cortex. POPE (1952) hes shown
that ths ChE activity of th@ at @@mum@‘tm gortax varies ﬁ:ma ayer %o
?s;ayer@f gerovally deersaging by a factor of 2 from layer I %o layer vi end
the underlying vwh:’im m%mm This suggests that ChE is 1@@@113@& at the
surfaces ¢f dendritss and gm&s including synaptic 'f’@amina}.sg

'KUHLMAN end LOWRY (1566} have studied the changes in concentration

A

of four dshydrogenases in Yhe cortex of &he newborn, the 10=day old, and

the adult rabt. Lectic dehydrogensse consentration, wunlike that found by
POPE for ChE, increases from layer I te layer IL, and then yemming fairiy
constant through layer Vil |

These obsemti.cms alsa guggzesh bhm sOMB of the differences wo

 have cbazsyved between the activity Eemm of ths two enzymesg 5 Gha. and LDHg

=3 well as the differensseg in ChE between the 4wo stvains, may be related

Py

40 varistions in architectonie &atmei;um of the combtex. TFurther investi-

gations on this problem aye now in process,

SUMBIAE
Cholizpsiarase and lectic dohydroganses acbivities wore dstermined

for 106 wale rais of two straing and several ages. Both engymes show low

inter-individual variability. The values Tor the two enzymes differ in
1,31@ follewing vespacts:
¥ &

1. CkhE achbivity chows & mors sharply dz_ﬂ‘emmm& 3¢ mi:wm of

regional distribution within cortex and beitwesn coriex and subcortex than



does LUE activity.
2. ChE shows & clear rise from 50 to 100 days whils LDH does noto
8. ChE ghows significant differsnces beiween cur strains while
LDH doss note
A 4, ChE values are si@ificant;’ correlated from locus do locus
within the brain, while LDE vwalues are independent from 10@& %0 losusu.
5, ChE and LDH sctivity show some correlation with each other im
ths cortax but not in the subscriex.
| Thess results eve interpreted ©o mean that in the previcusly obw
servad correlations betwsen ChE activity and behavior, ChE activity is not

sirply an index o general metabolic level of the brain,

P



FOGTNOTES

i. This vesearch was mads posaibls by gxan'bs from the Hational Scieme

" Foundation and the U.S, Public Hzaith Service, and was also saﬁ.ppefted ﬁi
part by the U.S. Atomic Energy Commission. Mre Alvin Halevy did aevelepw"
mental work on the LDH progedurs. We also want 4o acknowledge cur debb

to Professor ¥elvin Celivin, who hes maintained a contimed intsyest in the
problen and has mads & mumber of helpful suggestions throughout the pro=
gram of ﬁarke | o |

2, Radiation Leboratory, University of Galifornis, Berkeley, Californias
8. Department of Psychology, Unlversity 0f Cslifornia, Eez*keley; Galifornia.
4, Preliminary experiments indicatsd that the change in specific activity
of LDH was less than 2 peff cant'\'?vi':‘;l‘:av a 25 psr cent change in the weight of
ssampies uged in the renge of 50 to 150 ;-45.;; of cort@io less than 10 psr cent
chengs iéz specific ae‘bivi*i;y was obzerved when the amount of DPH added wasg
veried frem 2 to 8 mg or the volume of 0.6 M lsctate added was varied from

or.:i(}ma



Comparisons between Chelinesterase end Ieetls Dehydrogenzod
Aetivities im Emmgf-sl Rats at Siz Diffevent Ages

. ' - .';." . 2
Cholinesicrans Activm-y} Lactic Delydrogenasze Activity
- Sub- v
v SOTies ¥
X 48,1 158,.5 K
D 2,89 5.03 2,85 -
Rowngs 43 ;G 184 7548
51&3 3;5%‘ 82‘-97
% 55,9 01,1 165,8 7540
=D ' 198 .80 5.89 2,86
Range 58 .0 85,8 161~ T2 oG
: 580 64.8 173 80,8
2 6 ¥ 57,8 85,6 . 61,6 . ¥ 69,8
- ’ 5D 13?5 : 105’37 T .1;:?‘}. 2355
H&ng@ 5%0@3 5 YVESG"‘? 650&"9
. '5@05 @5 71«39
wo 20 ¥ 5902 0,27 64,2 165,53 72,2 TB.8 1 72,9  64.5
v 3] 8 023. % ﬂjﬁna ﬂm%@ 3 :56;@ 2,98 2@53 5.08
P@Z?g@ . 85,1= 584 8= 175 67 oG 67l 68ol 5?98"’
678 , - 7i.8 188 8l.3 780 T8t 69,7
129 15 X 58,3 B8Bo4 61,9 178,14 T77 T2.8 - TER 857
SD -~ 2.48 3,82 8,47 B.40 1.68 %036 240 1,98
Range 54,0~ 58a8m. . 8848~ 18B- 756G €8T F0e9= BGRed=
47 8 x 5705 64,6 8let %# 6345 060 -~ 69,7 *
8D 1,64 267 1.8 287 1.49 1,89
Raﬁg‘@ 54@6’*’5‘ mo 5“’3 5‘9 @éer" 65 sa&“"’ 68 © 8""‘ 6752@
5906 89,4 64,2 Tee8 - Tl TRLB

0 . . .
x ssetyicheline hydroiyueds/mindme tissus.

2 Expressed in tevme of moleg x 10
& Expressed in terms of moles & 107 DFIH formed/mining tissus.

& Svheortical valusz ave not available for these groups.

w5



Table LI

Comparisens betwsen Cholipesterass and lLechic Debydvogsnass
Actividies in Brasin of {3% Rato &% Five Different Ages
&

Cholinssisraas &ai::i;gi*igr}‘ eotic Dehydrogenase Activity
Ags ' .
in N - e
- L . ¥%S  Sube | ¥+ 8§ Sube
Days S F 8 TET corten v 5 =3 certen
8. 6 ¥ - 45,8 56,8 50.0  149.5 75,8 75,4 5.5 €5.2
» SD  1.68 3,08 1,74 5.25 2,99 5,08 0s88  L.67
Range = 4lcd~  Slode  46.8=  14Re Thlodm  BYu5e  Thole  Glole
48,5 607 51,6 185 78,9 780 TPl 6504
9 & X 51,0 65,1  §7.0 @ Tiod 68.9 70,6. #
« SD 2,63 2,45 2,35 0,54 2048 1,08
R&E’ig@ . '{1»7 @1“" 6@&?&“ 55 A ) 7@9 B . &7 QE""" 6@ 92-"*9
| §4.8 6640 00 o TLo® ThoR 72,8
w0 s T 5202 61,3 58.7  166,8 708 69,5 0.1 64.3
SD 0,51 5050 .94 8034 2,95 167  1.45 0,22
Range 51,8e  H7.8% S4B~  15%m | §7.6m  G8ele  68,de  68.0=
52,8 66.1. 58,4 178 P47 7209 7ied 84,5
128 2 ¥ 51,0 62,8 58,5  150.7 68,9 G505 - 712 61,7
- SD- 2,62 B0 2.87 657 8055 .58 2,51 3,02
Range 45,8+  55.4=  5Ll.2= i4le 62,0=  BTo8= - 65.8= 54,5
5501 724 52,7 161 7601 80,5 7566 6804
148 s % ' 51.4 63..7 §8,5 C I 69,7 6904 6865 #
~ SD 1.7 2,89 2,34 2,44 1,47 1,55
Rangs = 48,7  E8cle  52.4w | 68,2=  68o7= 68,7

- 54,2 - 83.1 5804 Téot 708 708

i Expressed in feyms of molss » mm acedyicholine hydrelysedfmin/mg dissue.

g

2 Expressed in termg of moles xn 107 DFNH f@ms&dﬁﬁmﬁgg FinBus.

£y

# Subcortical waiues avs nod awilable for thess groups,

B



Table IIX

Correlations beitween and smong Cholinesterase and Lactic Dehydrogenase Activity

Cerrelations smong Cholinesterase Values Corrglations among La@ﬂc Deh;gdmgenag@ Values
Stvafn N Gws S U Vs oubs § v suee ¥ +S  Age in Straln WV w8 8V vB Sub= & ve Sube U+ 8
corlex soriex - 2 Daye ' gortex corbaxz g
v subs ' _ w8 Sub=.
_ : _ COrten : ' COrLEE
Sy 20 075 o2 0018 030 130 5y 0.0k 0.17 =020 Q.04
8¢ 15 0.5K°F 0403 0,37 0,26 29 8 s 003 =0,37 =0.h6 =0 .50
8, 26 0,67 0437 0617 0.28 128 83 24 <005 0.0k 0,26 0,17
P, Bl 0677 g,31% 0.21 0.28% Both stys, 61 0.00 0400 «0,07 <0 .0k
] ‘ gombinad

Correlations bebtwaen Cholinestersse and Lactic Dehvdropgenags Values

Ave in Steain ¥ VsV B8wvsd  Subsoptex V¥ 8. ..T+S$
Deys ' . : o v3 b4 A
subsortex _ :
230 5y 20 0.56%F «0.05 «0,0h 0,37
329 8y, 15 <00k 0.07 0438 0407
128 83 26 0,15  0.35 0,21 052"
Both siw, g1 0,26 016 o022 06377
gombinad - :

Signiticant ot G.05 lovsl
*% signiflcant ab 0,01 level
W gignificent at 0,001 level

~ Dorreletions for the combinsd strains are welghted averuges using Ti sher's » 0 8
transformalion :
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Figo 1o

Boxms A and B give cortical lactic dshydrogenese sctivity for ths Sl
and 3, 8trains, respectively. The IDH is expressed in terms of '
moles x 10° DPNH Fformadfminfmg tissue, The mesan LDH activity of the
visual area (V) of the cortex is shown by a solid dot, the wpper and
lover ends of the solid bar indicating % one standard deviation frem
the mean. The LDE activity of the somsathedic arsa (S} is similarly

. shown by an open dot and a dobtled bar., For esch ags, the number of

animale is indiceted. Sincs the IDH values for visuzl snd somssthet-
ic aress overlap, the visual wvalues have been displaced slightly to
the 1efb and the somzsthetic values slightly %o the right on the gvaph.

Boxes C and D give correzponding wvelues for cortical cholinesterase

- activity expresssd in terms of molss x 0% acn hydrolyzed/mindng tissue.
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