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Operant Conditioning of Planarians

Toru TAZUMI, Yamato MIZOGUCHI, Sayaka ASON
Satsuki OASHI, Hiroki KUDO, Nanako HOSHINO, Minami WATANABE

Planarians have the basic brain structure of an animal and, like mammals, their brain produces a variety of
neurotransmitters, suggesting that they have a learning and memory function. Based on a previous study (Chicas-
Mossier & Abramson, 2015), six students in seminar of the 3rd year examined the effects of shaping in the
acquisition of operant conditioning by planarians. Results indicated that planarians trained by shaping acquired
operant conditioning earlier than planarians not trained by shaping and that training led them to display stable
operant behavior. In contrast, planarians that were not trained by shaping were slow to acquire operant behavior
and they did not display stable operant behavior. The current work compared the results of this experiment to those
of previous studies and it discussed the possibility that the behavioral measures used to gauge operant behavior
may differ depending on the protocol and the species of planaria used. Moreover, this work discussed the feasibility

of introducing operant conditioning experiments with planarians in lessons such as seminars and laboratory classes.

Keywords : operant conditioning, planarians, shaping, invertebrates
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—&— Shaping (n=9)
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Shaping Block 1 Block2 Block 3

Block
Block of 4 trials
Figure 1. Group average latency to reach the tail position
line by blocks of four trials during the shaping and
training for shaping and control planarians. The error bars
represent 95% confidence intervals.

Table 1. The number of planarians that did not reach
the tail position after starting more than one trial in each
block.

Block 1 Block 2 Block 3
Shaping (7#=9) 0 1 3
Control (7z=11) 1 3 6
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Figure 2. Group average time taken from the tail position
line to the droplet by blocks of four trials during the
training for shaping and control planarians. The error bars
represent 95% confidence intervals.
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Figure 3. Group average speed which was calculated
by distance covered by planarians away from the tail
position line toward the droplet divided by the time. The
error bars represent 95% confidence intervals.
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KB LIy —LEESLTRITEMB L2
s TIFVTHS =2 TIE0ETHO)
FICREI L7z (v —L&%oiz) BEICidmib
B R Ghhole. o HHEATTIIHREONE
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FTHr—vLZFNED, KiFHIZHEETICI80
BREBICIIIBROME CTHIELTwz), i
JEDOATIE A & KT O J7 1) & 1338 D T5 TRy O A i | Ef
ELTWw2e 77400 7 KRUHIEVW /2o 20X
I FHE Lo T T 7 T OITEIEEC D
b BT, REBETIZTIF) THRERT Vb
BB L7z 797 ) TIRENICESZ DD
HIENPHONERSTEH (Adell, Salé, Van
Loon, & Auletta, 2014) . J547Hf%E (Chicas-Mosier
& Abramson, 2015) & LB L CHizEIIKE (A
H—=TDY v —VEMHL-ZL T, RiloTH
& LoBF 0BT 55 ) 7 O EiEEEO B
PRl HrzonlEz26N05, 759F)TI
Lo THMMETHEA 70— AKEH NS Z L
T, 20 &9 Rl ORERTEREO MBlE S
LIZHZ DT ENTELDL LT, SHBOMG
HETH B,

KREMELTTIFUTEERATIES
HATIE, 20064 OPEHLIEIC LY (B oF
EROERICET 28 12, ERIYOEEIC
B 5 IAHETH BIROEHIDE D AT i,
IS OFEHIO 9 % Replacement ((4UFR) 133k
EHE O VAL OB ORI, in vitroF B~
O, EBEBROPERR R 0% LT B, TTF
V7 DHEFOETEE LTHYWLNRTWS
Ty FRIUA, Nb, BEEL) QKMo
MThb, ZORANCEDITIE. F5F) 724
HLEBRPHERINLEV) ZEIIRY, F
7ov ENDEROBY % E S 720 O DFEERD
KRB TH L L DI SN Tw5 (Nayak
et al, 2016), LA L%&26, 79+ 7& Ll
DE L ZIATEIL 8= Y — DR (BB, R
Oz 5. M3, 5l Floids, 2oL &l)
WZEWYDH Y, T2, MROEYIIATE L /S— T
) —& LTR B2 WTE S AU X » THEfT
&5 (1 - 44, 2008; 1LIF, 2008). iz Al
W EATEI OISR 21T 7 5 Bk, BiAT D
DEERITEY L S— M) — 23 FF i) R AT AR
B 2 B CHE L 25 TL B 7280 (CE
Lashley, 1951). S \IKAL O By fl % i - 7=
ZECRBT AL IEFHE LW 2d Lk,

=Ty R THE Lz L), mEAH I
BWIREBENFLZEN LAV TR
TV HO DT T % o 72 BT 038 J5 3
EWENDDHEVIHBENZHMIIBWTE, 77
FUT T 5L TREDFIZEITE S
LEZOND, Ty N EOEDDH S KT
THIUL, FE R EROBE TRAEIHARN %
HEGZ T abEIBIIbEDbETTF Y 7 &l
AL%ELTH, ZOMiETHFLTWSE Ty M E
HOTAFF—HTLNA=HMLITBOFE % 3¢
BTHH)e LOLENL, TIFUTIEXY b
YavImoA =%y NTHAT LI LA
BECHD., au=—%HER L CHTEME L <
THRETHTRIERDIZODT5F) T % AT
THIERZFNIEFEN—FLIEEL v, R
R, 755 7 & BB 5 7200 4
VX aNR=F BB E R L0 ANTHINIIS
Wl 2NV I Y EEAT S CHVOAfilg THEA
FTHIENTEL, 0B E, HIEDZDITIX
EBROBYEHH LT, BHEO DI OB
WERMGHT 5 Lo 2203 as, LR TOB)
Y2 B ) AReplacement (fU#) o JEHIZ 8
FEMLRDdDIITELEEZOND,

REBFTHRE LTS F )T TOFRT ¥ b
PRV B DR BRI A T X Bl EEtE s
WTERT L, 12007 =228 ) YT HHRE
% 2MRERCT3ME 1 2 — L& LA, &6
1ED TRREICF RS ¥ MO oi#sEed
TIE DS 2 4T, 2RI Y ¥ — L OfER
R, TTCIREBRTHEH LTI F) 725 TH-
TARFEBRE [ UFhi & CEBRET 2V, Thids
W, 085 E% AL —RXATA 5 &5 gk
ICHE LTS ), H2HIT 1 RERE & 2HERH
TARERZAT 29 o AT L2ERTIE,
FZRTIE TR Y = 4 ¥ o 78 1 DL & i
1TEDFEBRZKRA D EDNTEZ, BDL1V TR
I0ANDEAITIE 5 X7 TEBRZ TRV, 2HERE
By oA ¥y BRI ZNENTIOKD
T EELI LI D, H3ED 1R E
T = F M AT e, 2 RERR B SR o R R 5
TIBE L DB OWTHESE D, 2D X H I
A7V 2=V EIZEARETH 555 FHOEE
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JREEZ DD D E V) BHEN R HNO 7201 EE
HZ lid, FRICUERAF LV R TnRnigE
A DSBS R O J52 3 T 2 MUE R IS R R AT
BoTHTITVTHRFRT ¥ DT ks
ERTEV)HBEHERIEONINEI N TH
bo RESLTHE L-EBROBREZITEI & LD
2. 79 F)TIRE o TIRBELTHREPL Y y— L
OMHE L EZ5HBESICHRFT LT BELRD
%o

R LIZ T 5 F ) THA RS ¥ RO O
BERTTF=F 2 MG L. ThH50F— 513,
WRHDEBRTT CIZHBONTZDOTIE o7z, 4
W DTt % 13 Chicas-Mosier & Abramson (2015)
LRUT, Yo A ¥y ralfiidike Lz iz 2
BATHERETT T F ) THABE T EL0emH AT
WDRT > FIZHEDTD, L DT FF) THEAR
BIRE L 4 ) RRATICHED R WFEL o720
7ov U x — LOBIREEFEATANED IC o TEEL
), FEERE DKL BE) S T O AKROBMBE D
D, T7I9FV)THREOWEEZ M TRELZY,
HHWIE, FICHETYKETTREL 272
DBV HEEAEL, 2 OHBEDEEM TR - T
Uze SO RPFRICETL TE D THIXT T
FUTHELRI R BT E LT T429 2
ENRTEDD BHERZENL Y = T D
MR CE B0 REBA L EREER. Fh
EOEFREEDO LR EAT R o720 LEFFEERT
1 TR 7 Bl e 8 OB HEL 2 D B &
WOHBHEEOMB,S, SOX)RTaER
ZEHEARBR S EH 2 LI TEROVAY, FENIE
417 ) Wi O 3ERFHEOWEELH TIEWHETH
59,

AR, R E RO O BE B 1Y A 15 (Active
Learning) % ful& L7z EEH N0z
BLETHLEHEHMINTE CCEHRFAE T
RBBFRFRIRFHE IR, 2012) 0 HE I A
DREB B O LT, SR R 2
(Problem-Based Learning) & 7’0 Y = 27 M4~
B (Project-Based Learning) T&» 4 (7rH - Jh#x-
2, 2020) 0 HRRO T 5 F U T DOF T ¥ b
DVFEETE U MBI, BBEFH SR L
MR HE TR VDS, FEBRIZPGEL G TRt

Ao TELREEZ RIS 272D Fhi & 0L H
REBOTLRIZE > TEBRZZRITTE, 22D, 7
FFVTHERT VNGO OMRE R T —
FRGBELNIZZ LIE, FRT ¥ MEGDITOHER
JEIR DS DTN OIEAFICBE G325 2 & 2 AR L
THDH AT TIERL, WERBRAEEHICE -
TR BRI L 72 & S REB IS U T AT
BB TELLEZOND, FEPSICHZ
EECHTHET 2 MMORELHEICH LT,
ZD L) RATEDIN D & ) ITRERGIRILT 5
KR EITRIERVO2LZHALRIILTWL T &
BEBDOBETHH ) o
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ARFEBRIF20214F IS B AT & N7 SCHOR A4 10
BEVESIRE &I X 2 BEYE O HlAD—
RO%EmSINIz. 72, AFRO—EIZHM 2 44
~A A 5 AL H AR IR B S B2 F 78 Al B 4 2
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LISy T Ew) iR RIEEWM oY X
AV ) KBTS TWA13HDH
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VEEF - KW, 2007) HAHWiE, ZEEEHORO

RORBENZ X 4 S 5 ok A = s i H o Bhi %
B3 EbH L (FHAK, 1987),
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P YA VI BOTIFIT Ty AT
ZS5RITIT 12D 272 Th - 726
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g2 HECRDYRLZD OERET S
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H2hw ] o3 200FNT, HXTEL -
T3RDFHI &IN5,

Wewf7e (C) (FUETE520K03502, HF7eftzés
) DB & =T 7z,

[#08%]

7T T IEWONOIEARTL & 7% 2 RS, (ZAOBY & Rtk SRS %
LTWhIlhb%Y - BEOBHEEZAL VWD EEXOND, KWL TIE, 3EXRM#EOHEFRHIC
BWT, JEBAE 6 A0S Tt (Chicas-Mosier & Abramson, 2015) O FfEICEOWT, 755V 7T
DFRT Y NEMDFOERICBIT LY 2 A €V T OMEZRET Lze ZOME, V= Y T7Hrk
b TIF)TIE ENIT b o727 I F )T LD ART U MR TE R ERL., Al
MAEBLTRELIANRT Y MTEIEZEIT LI2e —H, YAV TP Thbieh o775 T
TG Y MIBOERIELS, $720 ART Y MIBIOBIT VAL ETH o 7o0 RFER L BATHTE O
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