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THEYH AdEe AapH Aol B3 AT
QA Tedet AR, Al st oejstmal

220l M B

IREF: YFAEY ARt T T899 717 & vl $-57489 AegEse] Eojof H F
83 A ZA, GHE ¥ EF FHEES AHEsle 8T8 A 71 FE-Z wol o3 itk BH
&9 FHENEN | A2373H A HA xS AR (epileptic seizure) S FE=A e 714
= AFs7) st 98 /1A A HE Tshe TREES oz UFH o HS THEYHF
A P25 A9 tetrahydrocannabinol (THC), pentylenetetrazol (metrazol), intermittent light stimulation
(ILS)o] ¥H &} A& (Tb), 4 ¥& (HR), W= (EEG), 9~ (brain mapping) &l VA& ¥3< &
Zste] g3t 22 235 AU I FHELAL A dolM e dFArE = 1~279 2§
E FABA T WA R 243 Fof] FR) < HEHE 153)/)E A n F&ZA9FH = 2417 3089
FH LA et HAT THCE B AEH 9] A2 7HAA]Z 11, pentylenetetrazol (metrazol)9] &2 g
ALdEaTdE B 5 AR, ILSE 17tgs, 48339 A4 AvEs AN H e, &5
olitH e FFH R FHEYA HAXA epileptic seizurer] VENE = 5 (3 spikes and wave/sec) S
vehglen], Atge] 739 ILS #}= (Intensity 4~8, 20 flashes/sec)S W& 99 = 17 of| A] epileptic
seizureX] ©] EEG39] 43 (brain map) (+-5 F594 2 dF o] W) FHH= AT EF
AR o} e AdRAANE, 55 AL FRFEQ WS F2H] B FHEYH A2
7 g AP E At AR o] S dAtn AlsE

M B

A5l W AB Fol M= Y YR (cryobi-
ology)e "}% F 833 BEAA ATFHFRA,
PYT FBL AT STAEII YE AF 2
Ae 598 SANE 2RE ol LA 0|
23 gl ATioolth THF} 2FE wd
oz Fe4e $AGE LAFRIAD, L4F
F 9% 58 A, 9 5)e 22 AT 39
@ ZARANE AAALE AP $F0E ¢

*

EER 19999 69 99

FA A" 19999 99 28Y

DA e AR

To] ES 19959 AAUEE F&A T Bz
ofete] o8 A

ol RS gt A AP SAFE AT,
AR ET B2 39927 (EEG € EP Mapping System,
Neuronics)E 2] 541 MEERAE Engineering Corpora-
tionofj Al ZHAHE =@ th.

-167 -

St FA8he QAR 71 S 7R A glen,
1 F AT 38 93 (bats)s} ZE EHZE9
%3 (hibernation)7] Aol #A3FF AT E F& AR}
£9] FE-& ol gt} Koski (1968)9} Conover
(1969) Foll aiA FREF ] A GsHT-of
uizt B v = AE8FA SAVL HRHAD
Strumwasser et al. (1967)= A)/d3}5 et ol
+E5HAH HedE A= (EEGH &2 &
ol &€ AAALL ol & HEYIL 2HE
(muscle shivering)S A s}7] W Fofl A)-23}17 o]
AP 2 gl

Koski®} Gerhardt (1971)= SZ249F A FH
%-9] (entry into hibernation)A] ] 3} (electroencepho-
lography, EEG)/d 2#3} (petit mal) A}l A &
4 3= 3 spikes and wave formation®] ¥ 35 Ho]
I e A #2355 31, o} & & EEGAS
A Zo] 314 wfivict Ve ol @3 F
3ttt o) o 28 &wzbA] Yot EEG ac-

tivity7} A28 2S ERad s e Re i



FUQE 92, AAAoE 290 Qo 4
A= A2 A} (epileptogenic factors or agents)
(¢l: pentylenetetrazol, Metrazolo]\} intermittent light
stimulation, ILS 5)Z "3 oAl Hgshd, goz
Aol stdd AL Aolgte 7154 & A1 F
& Ee Ak ovde doldkm Algd B4
o EY3ste 71do] & B AT (Henshaws}
Falk, 1966; Kulzer, 1965; Davis®} Reit, 1967; Koski
(1968) 0] lov] 53] ¥ 9] A2 WA (H
nhele] A (Ahn3} Choi, 1975), g 2A 9 4
3} (Oh, 1975), AZH-F&2A A} (intermittent light sti-
mulation, ILS)7} A& v]X]= 943 (Oh9} Kang,
1979) 59 AF=Fo] YR H o], THEJAA T
Akt ddae HT A de AMde] &
HA 23 gt

ojo] ¥ AFE WEAET Eolo 3 A7
A THY 71A e Sl FHEYH o] LA
A AzbgRolgt= 7S 4Pk, o] 7HE S
AL F Sl 434 2AE AA 6] Yst
o AI=HUT. A A FHEYAA, A3
wh2h5-13Q1 2} (epileptogenic agents)7} B8 5& <]
AL () R Auhg HR)A 0l E 9T 2 AL
o ) ste} ¥ g ol BRI 5 AN
A ¥ AL A Esg.

Mz o Ly
1. AYEE %717

B4 SREY NG S BB o) 9
(Oriental discoloured bats, Namie's frosted bats, Ve-
spertilio superans), 2} 8} (little brown bats,
Myotis sodalis)E AM-8-3819 12, Azhdztg 2=
(epileptogenic factors)ol] 2] & ]2 (body tempera-
ture, Tb) 2 A ¥HE (heart rate, HR)9] ¥l 3} P3o)
= Y28, F272448F (little brown bats, Myotis
sodalis), 22813 (5|43, big brown bats,
Eptesicus fuscus), 707}e43 (2127044, long-
winged bats, Bent-winged bats, Miniopterus schreibe-
rsii fuliginosus), 49}3] (712 &7 9}#, Northern
savis pipistrelle, Pipistrellus sawii velox) R v 2}
S B4 3 A% S dEH o9 e Adgo e
st

A& (Tb), A 8HE (HR), = A & (electroencepha-
lography, EEG) &7 ol = Grass Model Polygraph
(Model 79G), EKG/Tachograph preamplifier, Wide

band preamplifier for EEG, Subdermal electrode E2,
YSI temperature proveE A}-8-3}9 37 Intermittent Li-
ght Stimatation (ILS)-& Photostimulator (GRASS PS
22), BREE R AR A2 29 tele-
thermometerE A}-4-314 ).

HEA 9 Ui 8 FAF (ILS)ol o &
AL, AYE 9 HAE ZH e 47) 7]7] o9
o] Neuronics (EEG & EP Mapping System, MEE-
RAE Engineering Corporation)E A}t i uby
(alpha, beta, delta, thata) A& 2 o) A}-& Aoj
43199 5 (lux)= luxometerS A}-2-3F3 o}

2. 48 Uy

HAEFES AP F P4z gwrsta] ALSA
oA AFALR (Oh, 192 F2, FF3tP o, A
FA B WA 10T +2C, )2 AestsTh
F74A| 2 G213 v} (cannabis, marihuana)= tetra-
hydrocannabinol (THC) 0.9% -&<8-8 10~20 mg/kg
£ 05 ml &l 3] M3t w3} PAE ) B
Y FA}8}% 3 pentylenetetrazol (Metrazol, Parke Da-
vis Co)Z 10~40 mgkgS 53] E7h) FALsIA o).

A FE AN TAEAHRR S B}y 9
stof, BV I AEE FE 5 59 (21
7} |a] w2 d 4= ole Byl Yo utze AL
7} A9HE &7 & pin electrodesZ polygraphol] &2
3te] 24351y 22 B2 (intermittent light
stimulation)ol] $lojA £ X (flash intensity)&= 1,
2,4,8,16 5 55322 713} &5, LSl
+ 0~60 flashes/sec2 F+E3}], 2H Lo NS
zZ%ste] A=t ot 71 a7 7F 9 inten-
sity 8] 20 flashes/sec®] Z¥H-& 714 @o| A}&-3}
At AEEE] AL (Th)e AFLE (rectal te-
mperature) 23] & thermocouples & A}-835} a1, 4]
9 (HR) 232 2709 (G1, G2)<] pin electrodes
£ AHESHY, GILD)S 9H Y += dF 99
3o 7HA ArgdsAa, G2L2)e wH e #
= w7 (22) 3% AYekd5, 17 (GND)
2] %A reference pin electrode= 4}z e] A4 u}b
2 3 979 7PdA 49 F polygrapholl A2
el 2R},

3. ®Z (Tb), &=HE (HR), AT (EEG) 5

FE3Q w9 e YA 35+5T 19
ojfen, AFE 23 HurES 7HE "x
W78t A7 @Y (6£2T)0 BowA =
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1) QtFof7|Ht3F (Oriental discoloured bats,
Namie's frosted bats, Vespertilio superans)e]
Yo SHEUMY (Fig. 12} Fig. 2)

ol 7193 (Vespertilio superans)ye= 72 A&
G7T)elM AFHD, W o 2L AR} 05
~1T A& 2 AHE A dage 2
o 3208) FEAA F7bo) WHEE T} B9 350
3 FEoA FPHAAUT. 92 = (ambient tem-
perature, Ta)E BHLE (6£2C)2 W3o] B
E%] (entry into hibernation)& &% 8}, 212 2] )
eo FReete] degF 2417 Fole FLER
o F 2o ST I EHE NS B S AN
o FHLET 62T E Dozl F 308 A 14]
REAAE FABFHAT T ST AHA 1~2
el - (platcan)Z B ste AL BL oo
MBS gle Brisle @deldnh

A 2 FHES (entry into hibernation)A] 4] v}
9 e ALstdut wel ey AL
oA B 400 Hele] Autgo) FAEYH
SAH oz Betstel BAAlE B 153)9) &
UES 2o ANER P SREYA 9
vhele) kolslu el A ee] Wataby e uw
Fig. 2¢} 2o} A2 E 2 142 AYstn 25 F
A3 FH 5 (6+2T)9) M3} A FRE HLo)
sitEE A& & 4 Ak

2) X222t AlkF (little brown bats, Myotis so-
dalis)e] A M= A (entry into hiberna-
tion) (Fig. 2)

2@ ut3 (Myotis sodalisys -2l WX 5}
A Aol 41TAA IHEA T FH L% 4420
o :=Z&stA H-2o] Z3}slr] Alztet] ). 9ntg)
o 24 AuH F sulE]e AR PP E)
=& F 1A B FHAZ (T+2T)0A ¢33
HA L, 3rtg) e =F F N AT Aeed
ol 40C W E fABIHIE 1A 9ol v 2
4 A&7l A AHUA T L EE ¢ F4
st} AFA o2& BF 247 oo E9 kA

o B
YEE (@+20)d =& & 247 30874R 3~
4T A= ALW3EE Holtrt F43) F o)
317sled 24]7F 3080 FH AL o2 kA Qr)

LEAA ARG RS 2 5 ok vl @
2

2. MztetxtRdloi X} (epileptogenic factors)ol]
olst M2 N MutEol Hal nia

1) t§o} (cannabis, marihuana)of| 2|3t a4 AEf
(hamsters)e] x5}

A2 (21TC)d A 8211 e} (cannabis, tetra-
hydrocannabinol, THC, 0.9%)& X 2] (20 mg/kg)3t
P 2E 9 A3} 2 FFEA Fig 49 2ot o
A2 RET 4vt] o] P2E Q] AL (30£2T)
FAL 1A ZE~2A12 & Z}2y 3067, 32, 28T,
32C T2 ¢FHAT dub e P2E 9 A
& MR F 255TRE, 1413 158 25T R, 24
2 %o 2602 72 2ago], d2 T v wet
o A HLZFS B

2) petylenetetrazol (metrazol)ol] 2|5t Xt ztAH
(Fig. 5, 6)&tF| (little brown bats, Myotis sodalis)
o| X2ws}

P25 ol A AZFE2 A pentylenetetrazol (me-
trazol) 40 mg/kg2 X 2] @ 222487 (little br-
own bat, Myotis sodalis, |5 8.38 gm)2] A &3}
74 & Fig. 59 2} w3 A& 27+27Ce
A AR, F/HEF B FA Tk of
i ALt ade bR gkt 1421 40
¥ 77 $ 13} metrazol (40 mgkg) FAbol 2] ) A
A 2ol §33 stAHe = IEHY 1 A
22} metrazol Aol o3 A 3A17F 2025 A%
A Zo) stAste FHFE (Tb=10+2T)2 =2 ¢
AE AT

%hy 2 - off A pentylenetetrazol (metrazol)o] ZH-&
248 F (A F 7.5 gm)} A2 vl e 9TFE
w&3 v} Fig. 67 22 2215 A9l HH A2
2 2722 FEdA AN Y /4 BT}
W FAel] o}l A WS- QIR 241 AN &
metrazol (40 mg/kg) FA}St] 2417k 3087 A&
9] atite]l AR o 4AAA A A5Ste] ¢t
A=Ak e 42l A 23} FoAL, 44 7F 308
oA Al 32} FAL, 5A1ZE 408 A 42} FAMA] wih
A2 F439] Astle gL Ryt 1 %56
30

AIZE 3080 10T 59 SHL L A HE
AL 25 Ut
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\ —e— 1-body temp
'\v\/ ---e--- 1-heart rate
N —v— 2-body temp ~ 400
30 :\ \\ — - 2-heart rate
ay. . \ —a— 3-body temp
\7§ \ \ —o - 3-heart rate
—e- - 4-body temp 300

\\' '\ —e— 4-heart rate
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Heart rate (beats/minute)

—200
—100
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0 T T T

0 1 2 3 4
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Fig. 1. Effects of the cold on body temperature and heart rate of oriental discolourded bats (Vespertilio su-
perans).

8 —e— female, 12.7 gm
@ A \ .+-0... female, 14.0 gm
2 A U —v— female, 14.0gm
$ 304 \ 5 '-"\r —-. female, 13.0 gm
3 Y : ° —a— female, 14.1 gm
® O \ —o--- female, 15.0 gm
5 \'.o \. —e - female, 14.01 gmr
8 ° . \ —o— female, 13.6 gm
c 201 . ---a... female, 14.5 gm
g e
7]
5
= Sl
é l_ﬁ{& 0:0-0.q
10_ . ao.oo-o-o'::;;:.a.gq.o.o
Lu . [ ] =]
a P . QH\-!{? a P
= y
L
|_
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Fig. 2. Changes in body temperature during normal entry into hibernation, Vespertilio superans (9 individuals).
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(1)
2

(4
®
(6)

Temperature (in degrees centigrade)

Time (in hours)

Fig. 3. Changes in body temperature during normal entry into hibernation, Myotis sodalis (9 individuals).
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o 204
o
oy —e— Control 1
© ..o.. Control 2
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E ’ —=— Experimental 1
o 07 —a-- Experimental 2
3 —e— Experimental 3
£ —o— Experimental 4
2 -+ .. Experimental 5
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0 T T 1
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Time (in hours)

Fig. 4. Effects of THC on body temperature in hamsters.
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357
30
25 A M
20 A M

15 1
10 1

Temperature (in degrees centigrade)

Time (in hours)

Fig. 5. Metrazol effect on body temperature, My-
otis sodalis (8.38 gm).

35 1
30 A
25 A
20 A
15 1

10

Temperature (in degrees centigrade)

0 1 2 3 4 5 6

35 5
30 1
251
20 1
151
101

Temperature (in degrees centigrade)

0 1 2 3 4 5 6 7
Time (in hours)

Fig. 6. Metrazol effect on body temperature, My-
otis sodalis (7.5 gm).

8

10 12 14 16 18

Time (in hours)
Fig. 7. ILS effect on body temperature, Eptesicus fuscus (20.0 gm).

3) ZH8 X 2 X1= (Intermittent Light Stimulation,
ILS)ol| 2l E-&o|eF (2LAets, big brown
bat, Eplesicus fuscus)2| x|t s}

(1) P L% (6£2T)ol A A FApFo] &
Folut A 2ol vlA= e AFIAY. A
20] 30£2T <A AE Q] vHF o) ILS A= (Inten-
sity 8~100 A 303]/Z23)E Ful, 147 3087}
7 A2 & ddke gle, ILS A3 A F A
2o Faigaiel 250 5744 BolR o, 38
F oA ILS AT AF A Lo] FRateta oA
Hl%9 23T 2704 olAm, oAl BB F 5
AZrol ATRAL W, A WA LS AT A%

7kg uh, A& 2L (To)o] 3H743te] 813 Felli=
AFAQD FEAL & 10T HY)olA kg st
At} (Fig. 7).

(2 FP2= (6x2T)olA A2 (Tb) 30T W<
2 kg9 g, 2412 A3 Foll ILS A= (In-
tensity 8)& R, A o] FAXE (10C W9) ¢
E7HA] Al oh7dst] A = Atk 5A12E 30%-0)
pinch& 7}ste] AA=3ba 23] A o] F5ato
INZE el 30+2CE 3 B3A S8 =5
33]o] 4A ILS 2} (Intensity 10, SE7HS =
T Aewste g, 208 $RE Ald 50
st7st it (Fig. 8).

-172 -



W W
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A ,
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Temperature (in degrees centigrade)

> 3 4 5 6 7 8
Time (in hours)

o
—-

Fig. 8. ILS effect on body temperature, Eptesicus
fuscus (17.8 gm). P-pinch.

EEG1

300
«—

EEG 2

Microvolts
300
E e 4

Temperature (in degrees centigrade)

0 1 2 3 4 5 6
Time (in hours)

Fig. 9. ILS effect on body temperature, Eptesicus
fuscus (17.8 gm).

5 SECONDS

Fig. 10. EEG change in the entry into hibernation in Eptesicus fuscus (Tb=32.5T). (Cited from Koski and

Gerhardt, 1971).

(3) P L% (6:£27T)oNA -2 (Tb) 36+2T 2
HRAFE o] HHH 2 a2 2412 WA b, F
3t7rsl7] A &slke] 3A12 oo BEA - FE
(102:2C)7AA] Dol At 44 3F F HHa] =22 A
o] A3t N Aslgen, £ 33 d HA 5
B ILS 2} (Intensity 10)& F ot Al A
LAAES FAEY FE2wol AL 40T B
% 3h7ste] 9AIF 10E71A] AL HE {3
Act 227 FALE A S0z & B (Tb=
8+27T) (9211023} 10A) 7} 305F)0ll A, & -&o] 4
%% o wjc} ILS 22L& & vl A 2o 3173
o ey 124 bl A 5] AlEreE A 22
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15A1 ko)l ILS 245 FA o uk Hol A} &8kt
Iy $E 2 (G0£20)I7HA e BT F
& ILS A& FA A -2o) sHAdstsi ot (Fig. 9).

4) ILS X}=of 2|t ubF o] MubE (HR) e}

(1) ILS Xt=Zoll 25t Z2I7i2tetF (Miniopterus
scheribersii fuliginosus)e| |2 9 AlgtE (HR)2|
i bl

A o)A ILS Ao o]g AutE A E B,
kg A (Tb=39.6C)ol Al ¥ 6603] 2] At
(HR=600)5 2t 4 F 1080 ILS A= (In-
tensity 10, 2% 53] ¥1 )& 7}317) A Z3l ok
208 & HL (Th)o] 27.6CT=E, A¥HE (HR)e] 480
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Fig. 11. Effects of ILS on EEG of human (Male, 26 yrs, 77 kg). (A), Transitional state from normal EEG to
epileptic fit EEG. (B), Epileptic fit (Continued from the transitional state).

3/minZ 31738t 11, 708 F A& 50T 4 (2) ILS X=of 25t HubF (He S2xuty)
BHE (HR)o| 420/min & 80% & o |&& 23.1C (Northern Savis pipistrelle, pipistrefius savii veiox)
2 AuE (HR)S 30022 3173l o} ILS A= o A2 (Th)y ¥ MetE (HR)9| Bis]

o] ZArtelutA o] A2 A& 35S nixE A2oNA HF (Pipistrellus savii velox)®] 1LS
Ao FZdr} A5 o gk M2 At g WstE By, oA
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7.20u¥ 10, 740V
6.8 0.47
H.46 R.20
4.60 : G.62
3.7 5.680
2.96 1.98
1.8 an
112 1.84
Delta Delta Delbta
10.&3uv 3. 44uv 8.00uV
.44 , 5.19 7.18
8.00 4.08 6.20
Q.67 4.67 : §. 27
5.28 1.42 4.35
1.90 4.8 3.42
2,51 3.9 2.4%
1.18 3.63 1.0
Theta Theta
8. HouY IRLY 7.00uV
7.7 6.10 6.2
0.58 5.8 5.86
5.44 5.50 4.8
{.30 5.4 1.0
3.10 5.08 3.5
2.02 1,82 2,62
0.88 4,57 1.8y
Alpha
4.82uv 4.5m¢ 3.560Y
3.94 4,39 1.9
3.9 1.25 4.8
2.7 i 4 s 3.
2.19 3.90 w
1.01 $.82 2.60
.04 3.08 2.0
0.45 .M 1.41
Beta Beta Beta

Fig. 12. ILS effect on brain map of human (Male, 26 yrs, 77 kg). (A), Stable state without ILS. (B) Normal
intact state (Mean) without ILS. (C) Epileptic state with ILS.

el A20) 31.0C, HutEo] 1863)/ming 4127C, A 9E-L 294/min o Z A £ E AT}
A8}, 5% & ILS A= (intensity 16, 5/sec)=
743 dh, AlLo] 3447, A g o] 2282 F 53t
108 I 74R) x| &8k a1, 258 & ILS A}= (inten-

3.ILS R=o| Alztel = M (EEG) X = 24t
(brain mapping)oll 0|/ &

sity 16, 10/sec)-& 73} ul, #|-&-2 39.17TC, A4} QA 3ted ILS A= (Intansity=4 = 8, 20 flashs/
& 258mino 2 FItet sl m, 1A F AL sec) FHUE AL PR A F=E AASEA
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383 A 43 vl 32 EEG channal 3 Temporal lobe
| A %k 3 spikes and wave formation (Fig. 11, A)o]
Uhehgtet.

o] §o]& EEGAe] FAE v lux (=E &) 2}
ol AA &skrh di/l I B A= 60~66 lux AL
1ol oS 8L B, 7 (fecling)® oF
el ol @ vhgo] 471, TEEE ARt
2@ 2E 2% oA AAFL AEstele
v 42324 EEGAY ] thAle UERA] gskth
Aet SR 9)e] At IS A4S (ntensity
=8, 20 flashes/sec)r] =W o & &2} 7
< ¥, 2934 EEGH-E A3 Uehta) gt
UukA © 2 intensityE 40X 88 Z73A|Z W A
b} EEGA o] YEelgton, ol B} ILS A=)
AAY A o7 EEGA ] #sl:= ¢l

g4 (brain map)ol] v1x]&= Jakol| Qo)A ILS
A& e JXPA 99 F 19 (o o) (dE
A, 264, 77 k)] AL, Ao g ATY B9
oM & @4 (Fig. 12, AyE Holthr} ILS A e
Al & T5H9 F& FolMut 74k &4 (Fig.
12, O)5 Holth7bILS H B A| = 5549 &
< Fol T e &4 (Fig. 12, )2 Holx, v}
MA] x| B2l M= 3 spikes and wave formation/sec
Aol = o} £ 84S =% gk}

[l

2

By

W5 = (hibernators) & =3] -2 ko] o
2520 28482 ¢ 4 g, o)Ae A2
Do) HENIE L FANE UST F A 7
22 42]A A (adaptation) S & 5= 17| o Fo]

589 L0 0P 4% (1224)
AFE Be ATAES B Ao Hof 4
oh Al ezd e ko) A AR A4
A7\ A e & & ok B
Q FHERGD & 4 e o g a7
£ oA ERT B Bo| o] FojA o,
53] 23 A"olA FH Sste R 1 7
ol g A7 azlol GAE F& A9
oj9 & QA 713 B-& FE-& wol g} (Hen-
shaw 9} Folk, 1966; Kulzer, 1965a; Davis®} Reit,
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=Abstract=

A Study on Correlation of Entry into Hibernation and
Epileptic Fit in Hibernators

Yung Keun Oh' and Seoul Lee’

Department of Life Sciences College of Liberal Arts & Sciences
Yonsei University, Wonju, Kangwon-do, 220-710
*Department of Pharmacology College of Medicine, Yonsei University, Seoul

There are considerable interests in bat biology for investigating hibernation mechanism, in
special regard to a hypothesis that the entry into hibernation is closely related with epileptic fit
(petit mal) accompanying falling of body temperature, which is characterized by 3 spikes and
wave/sec formation in electroencephalograph (EEG). This study was designed in order to examine
physiological parameters (body temperature, heart rate, electroencephalograph and brain mapping)
during normal patterns of the entry into hibemation and the hibernation period, and to observe
effects of epileptogenic agents such as THC, Metrazol, and ILS on the physiological parameters.

Based on the experimental results the entry into some hibernation seems to be related with
epileptic fit, and therefore it is deduced that north temperate bats and the hamsters might be induced
into hibernation by epileptogenic factors (pentylenetetrazol, THC and ILS etc) accompanying falling
of body temperature and unique EEG and brain mapping.

Key Words: Hibernation, Bats, Epilepsy, EEG, Brain mapping
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