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n. Transfer of Passive Avoidance of Darkness

From Rats to Mice
DARBELL MecASLIN, IUDlor, EDId Blab 8ebool, ED14

<Harold DuckeU, Teacher)

The purpose ot this project was to inveat1gate the poulbWty that a
brain extract from a donor rat trained to avoid darknesa would cause an
untrained recipient mouse to avoid darkneu if the extract waa injected
Into or fed to it.

The donor male Sprague-Dawley rat was trained to avoid a dark
chamber by administering five 5-. shock periods on aix conaecuUve
days. One hour after the last· training session, the donor was Iacrltlced.
its brain excised and quick-frozen within 30 sec of death. and ltored at
o C for future use. One day after the brain waa exciled It waa macerated
In a Potter-Elvehjem tissue grinder with 10 ml dlIttl1ed water. Thl8 lUi
pension was then centrifuged at 20,000 g for 1 hr at 0 C and the IUper
natant was then frozen for future use. An extract wu prepared, in the
same way, from an untrained donor.

Male Swiss albino mice, used aa recipienu, were teated for dark
preference on 3 consecutive days. Those mice which did not lpeneS at
least 90 sec of a 3-min test In the dark on each ot 3 daye were discarded.

Nine mice were divided into 3 groups as followa: Group A (control)
received no extract; Group B waa subdivided 10 that 2 mlce received 0.6
ml untrained-brain extract IntraperitoneaUy and one mouse received O.D
by force feeding; Group C consisted of 3 mice treated &I thOle ot Group
B except that trained-brain extract waa used.

Each day for 1 days the mice were Individually te8ted for 6 min. The
basic procedure listed here waa taken from personal cOrrelpondence with
Dr. G. Unger, Baylor Unlveralty College ot Medicine, Texu Medlca1
Center, Houston, Texas.

The data were analyzed as a IpUt-plot design in time (Steel and
Tome, 1960). Period In dayl was treated as subplol The main plot con
Ilated of mice. The other four treatmenta were considered &I a 2 X 2
factorial in Urne. One of the factors was training ot the donor rata and
the other was the method of admini8terlng the extract to the mice.

The least squares analyaia (Steel and Tome, 1960) of data JIVeD In
Table I Is shown in Table II.

Table m exhibits average respoua due to type of material mice
received from donor rata.

The mice that received material trom the trafDed rat ~t on the
average, 167 fewer seconds In the dark box than thole mice that receivecS
untrained rat material. Thl8 difference, lnd1cated in the 8tat1ltJcal anal
JBla, is BlgDif1cant at the 1% leveL TIle method of adInlJUterlnl' tile
material showed llttle or no dltterence.

The effects due to Ume lD da)'8 and method.l of tre&tmeDq are IbowJl
in Table IV.

'!'be analysis of vartance ahoWBa Jdcbl), .apttlC&Dt effect due to tM
interaction ot day. with type of donor rat.. . The main effect. of eta,. ..
aI80 very large. '!'be mice that were force fed fol1owecS tile ame ,...
8pOD88 pattern as tblMIe recelvlDg tbe ..... mateda1l11traper1toaeaUy.
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TABLE L NUM" or SEcoNDS MICE SPENT IN DAJU[ Box

Day

Type of Admln- MOUN
Donor s.te~ No.

Method 1 2 3 • 5 6 7 Total
---_._--

Injected 1 17 0 8 0 0 130 105 260
Tralned 2 10 0 0 0 0 90 145 2f5-----------

Force Fed 1 30 0 0 0 0 69 150 2.9
-'-'-.. _~ --- -_._-- ---

Injected 1 190 296 200 137 115 300 1M 1392
Un-
Trained 2 170 290 218 137 130 287 170 1402------'_....~ --_._--------

Force Fed 1 169 291 200 231 119 301 145 1456
-. -- --_.------_._-_. ----, -"---

I 2.6 200 205 159 139 200 201 1350
Control 2 206 209 200 189 180 210 205 1398

3 300 230 215 169 179 190 239 1522
-------_._------

TABLE II. ANALYSIS OF VAlUANCE OF THE TIME MICE SPENT IN A DARK
Box AFI'ER BEING ADMINISTERED BRAIN MATERIAL FROM DoNOR
RATS.

Source

Total

Treatment.8 (T)

Control va. Others

Trained va. UntraIned (B, va. B,)

Injection va. Force Fed (Cs va. C.)

B X C Interaction

AmoDl Mice in Treatments (pooled)
(Error tor testing above contraat.8)

Daya

Daya X Treatment.8 (D X 2')

DXA
DXB
DXC
DXBXC

Mlee X Daya in Treatments (pooled)

•• IndIeat. stpUlcanee at the 1" level.

A. repruenta control va. others.
B repreMDta trabIlDc of doDora.

D. F.

62

•
1

1

1

1

•
e

2.

e
8

e
e

H

Mean Square

99,233"

291,000-

147

186

2,27•

10,909--

.,1.5-

10,208--



SELECTED PAPERS

C represents method of administering extract.
D represents perIods in days.

TABLE III. AVERAGE TIME IN SECONDS THE MICE SPENT IN THE DAltK Box.

Type of
Donor Rat

Trained

Untrained

Control

Average

Injection

36 (H)

200 (14)

118 (28)

Methods of Admlntsterlng
.- .'--._ ... _-

Force Fed

36 ( 1)

208 ( 7)

122 (14)

- -
Average

38 (21)

208 (21)

203 (21)

144 (83)

-The values in parentheses indicate the number ot observations used to
obtain the associated average.

TABLE IV. AnZAGE TIME TO THE NEAREl:I..... SECOND THE MICE SPENT IN THE
DARK Box DuRING THE 5-MIN 'n:ST EACII DAY IN EACII TaEAT
MENT.

Material trom Material from
Trained Rat Untrained Rat

•Injected Force Avg Injected Force Avg Control
Fed Fed

Number
of Mice 2 1 3 2 1 3 3
-----_.
Day 1 13 30 19 180 169 176 250

2 0 0 0 293 291 292 213
3 4 0 3 209 200 208 207
4 0 0 0 137 231 188 172
5 0 0 0 123 119 121 168
6 110 69 98 294 301 296 200

7 125 150 133 163 145 157 213
A.vg. 36 36 36 200 208 203 203

--,..- ----_ .. _------ -_ .. _.
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