CHOLINESTERASE ACTIVITY IN DEAFFERENTED
OPTIC LOBES AFTER DFP INJECTION, IN THE CHICK
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Some investigations carried out by Nachmansohn! have shown that no
appreciable quantitative changes in the cholinesterase activity (ChE) of
the optic lobes, in the pigeon, are detectable 27 days after eye extir-
pation.

It is not known, however, whether or not the ChE demonstrated is
the pre-existing one and whether in the absence of synapses the cells
of the deafferented lobe are still capable of synthethizing the enzyme.

In the present investigations we have planned {o suppress by means
of DFP injections, the ChE content in growing chicks some days after
the removal of one eye, and to follow the ensuing behaviour of the en-
zymatic activity both in the optic lobe which is normally connected
with the retina, and in the deafferented lobe. Since, as in known, the
decussation of the optic nerve is complete in birds, one is under the
best experimental conditions for studying the influence of the optic
fibres on their respective lobes.

MATERIAL AND METHODS

The left eye was extirpated in 4-day-old chicks. One half of the
operated specimens were subjected to the injection of 4 mg of DFP (i.m.)
three days later. The other half served as controls. The Che activity
of the optic lobes was measured at regular time intervals in all the
animals. The ChE activity was estimated by the titrimetric technique.
The optic lobes were homogenized in 7 ml. of a 1-17% XKCl solution.
Each time 3 ml. of the homogenate were used.

Sample composition:

homogenate 3 ml
0-11 M acetylcholine 1-5 mlL
0-1 M NaCl + 04 M MgCl, 595 ml
cresol red 0-1%o 7-8 drops

The pH was maintained constant at about 8 by adding 0-01 N NaOH.
Duplicate analyses were made at 37° C and lasted 30 min.

[199]



E. F. StruMia et al.

200

‘uonjedinxe o4e ySu J8)ye saqoy oypde pojuRIsjIeap pue IBWIOU JO ISEIIOUT JYSOM ‘T Oif

NOLIWJHILXT 3A3 LHOW |
mm»mlltq‘.lllul....l.lala.n &k 5 W _6E€ 9 v 234
Besavo_ e 22 81 o 6 L G
R P I T YOS
O St . Lt . 22 2 J/o\.lhﬂ“..“«.llj 1o¢
.. 109
o 2 e ~———— ]
e e AR B LR S0 T L L e 7 - 26
.!s.".llll"“E‘HA“.H‘ﬂﬂg.‘tﬁ‘hl bbbt \\\\\lllllllll!!t.ﬂﬂ:‘
- [T \.\ﬁ\.l
e T lozt
e IFIONN 330 GIINFWIHYIA e |
PR 310NN d38C TvWdoN < e . {0
e WOLDIL GRINIWIVIQ o v
et WAIDIL WWMON =
seweT 3807 QaiNA¥sHvag ¢ ¢ v |08
90T IVHYON FHL 40 IHDIIM onnn | O




CHE AcTIviTY IN DEAFFERENTED OpTIC LOBES 201

In some operated animals the enzymatic activity was evaluated in
the intact lobe; in some others the cortices were separated from the
deep nuclei and the enzyme was evaluated separately in the two fractions.

Koelle’s histochemical technique was also employed.

RESULTS

After the extirpation of one eye in growing chicks a clear cut decline
in the weight increment of the controlateral optic lobe occurs. Above
all the cortex is affected, rather than the deep nuclei (Fig. 1).

The overall ChE amount in the lobe which is normally connected
with the eye rises gradually in parallel with the weight increase; on the
contrary the enzyme increases at a very low rate in the deafferented
lobe (Fig. 2).

' TaBLE 1

ChE quotient® in the optic lobes, and in the “tectum’ only,

normal and deafferented.

Days after QChE Days after QChE —
deafferentation | normal lobe [d€3fferented| deafferentation normal deafferented
_ _Jobe | tectum | tectum
1 \ 198 I 17 1 1 29-1 27-4
2 211 } 21-4 2 26-6 28-8
4 224 ! 23-2 5 27 29-1
5 17-3 184 9 26-2 275
6 21-6 23 11 27 277
8 20-3 219 15 214 22.6
11 ‘ 20-8 23-4 19 23-5 259
14 | 194 21 36 26-2 26-4
19 194 19-8
34 19:2 227
79 l 20 { 217 i

(1) mg acetylcholine hydrolysed in 30 min per 100 mg tissue

If we consider the QChe (Che quotient: milligrams of acetylcholine
hydrolysed by 100 mg of tissue in half an hour) we observe that this
quotient remains almost constant both in the normal and in the deaffe-
rented lobes during such time interval. In the latter, however, and
in the deafferénted cortices respectively, the quotient is constantly
slightly higher than in the lobes and cortices which are normally con-
nected with the eye (Table I). This can be explained, since owing to the
regression of the optic fibres, some negative cholinesterasic tissue is
lacking in the deafferented lobes.

As a result of the injection of DFP the Che level is reduced by
85-95%. Subsequently, a rapid recovery is observable in the lobe which
is normally connected with the retina, so that 11-15 days after the
injection it attains the values of the normal lobes in the controls (Fig. 2).
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Also in the deafferented lobes some resynthesis of the enzyme is
seen to occur, but it increases at a slower rate and its final amount is
lower. Sixty days after DFP injection the overall enzyme concentra-
tion in the deafferented lobes does not attain the values exhibited by the
enzyme in the deafferented lobes of controls (Fig. 2).

Furthermore, if we consider the ChE quotient in DFP {reated ani-
mals we find that it increases progressively both in the normal and
deafferented lobes (Table II); but in the latter it is constantly and
definitely lower than in the normal lobes.

TasLe II

ChE quotient) in the optic lobes, and in the “tectum” only,
normal and deafferented, after injection of DFP

§: | & Qe 5t |8 Qe
a4 Q Lo 4wy @D
:: ’§‘ g : afferent : % g ‘2 a, Normal |Deafferent
a, De - -
g g % g ‘5‘ Normal lobe| o4 15pe g 3 ‘% § E tectum | ed tectum
4 5h 2.2 2-2 4 5h 486 54
5 1 51 42 6 2 104 86
6 2 12-2 10-9 8 4 173 136
8 4 146 12.2 11 7 21-8 165
11 7 17-8 14-6 15 11 234 20-2
14 10 17-4 157 19 15 25-8 214
19 15 219 171 36 32 29-9 24-6
34 30 179 16-6
64 60 20:2 168

(1) mg. acetylcholine hydrolysed in 30 min per 100 mg. tissue

CONCLUSIONS

In accord with Nachmansohn'’s findings in the adult pigeon, removal
of the eye in growing chicks does not seem to entail a decrease of the
ChE level per unit of fissue; as a matter of fact this level is higher in
deafferented lobes and cortices. This can be explained, since, owing to
the regression of the optic ifbres, some megative ChE tissue is lacking
in the deafferented lobes.

It has been demonstrated by the present investigations that in
spite of the marked reduction of synapses (it must be borne in mind
that extirpation of the eye does nct result in a complete deafferent-
ation) enzyme synthesis still occurs. Under these conditions, however,
the synthesis is slower and does not lead to the values measured at the
beginning of the experiment.
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