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Recently, repeated administration of interferon (IFN) has been widely applied to the treat-
ment of chronic active hepatitis C. This regimen does, however, have various potentially serious
side effects. The untoward effects include psychiatric disorders, most notably depression, as
suggested by several recent reports. A disorder involving serotonin metabolism or its receptors
in the nervous system (CNS) has been suggested to be related to depression and depressive
symptoms. Research into this subject has, however, been minimal in animal models.

We quantified the spontaneous behavioral activities of rats during an IFN administration
protocol and examined the immunoreactivity of serotonergic neurons of the dorsal raphe nucleus.

Twelve male rats, 6~7 weeks old and weighing 203 + 5 g, were intravenously injected with
1,000 units of IFN once a day for 12 days. Movements of each rat were monitored by Animex.

Cumulative spontaneous movements for an entire day began to decrease on the 1st day of
IFN administration, and by the 3rd day, had declined to approximately 85% of those observed
prior to administration (p<0.05), whereas movements increased (to 110%) in rats injected with
physiological saline (controls). Diurnal and nocturnal movements were approximately 90% and
709, respectively, of the initial values on the 4th day of IFN administration. The decrease was
maintained throughout the administration period.

The amount of food ingested per day had decreased to approximately 70% of the pretreat-
ment volume by the 4th day (p<0.05), and water ingestion declined steadily reaching approxi-
mately half the volume ingested by the saline control rats. The rate of increase in body weight
was significantly reduced during IFN administration, as compared with control rats (p<0.05).

After treatment with IFN or saline for 12 days, rats were sacrificed and the number of 5-HT
positive neurons in the doral raphe nucleus was counted on microscope photographs.

The number of serotonin-positive neurons in IFN treated rats was decreased to approximate-
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ly 1/3 that in the corresponding area of control rats (p<0.05).

Thus, IFN effects manifested in rats as decreases in spontaneous movement and appetite,
which were accompanied by a reduction in serotonin-positive neurons in the CNS. The present
findings suggest that a reduction in serotonin-positive neurons in the CNS seem to relate with

depressive disorder caused by IFN therapy.
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(p<0.05).

Ay 728 3 VBEREICBWTL5-HT B
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—a—uryOELBASNI (K8, 4a, 4b).
5HT Btk = o —o v ORGEENEERICE,
LRSI BT 2B IRE I L TERICH
HLTwiz (F9b) (p<0.05).
z %

TENEDRIE

Z v b OITEIRIX, BIERSRICLIVEIOER
HHH, BHICERTHC 2, 20HER
K14 0 1 THDZENRINTVEY, REEIC
AT ONIEEERT, T v POTENINS L 1k
D, BIESEGSIHEYITHE EHEZHND, £7iE
BOZLIZ (K2), EFEEG@HHECHDY, ChdE
ERpigiE L L CHATE 2 2 L AL,
ZDEBREZETTCE LN IFN KERGH D
HIESEORY, BER-BATEHOR L, [FN
EHRERSOEWERO—2TH % 5 DIREE K
g 21TEIARLICHIG T 2 b DL o2 oN5,
AH T2 I AREILLBTENEL
HIBERE L TAY 728 3 51X 58
HROOEBNERIN L B OEBRRI N L 5 2 61
Joo AY V72 S Y EMNHEKEERTOAL T
a7 3 v ORI & BEGAS OHIE] 2 T L
T, WA HESRSER 23RS 2 2 L8
5N, KR EHRSIZ L > T T v b TIHIRE,
HiED, o, KA, BT, RERE, ¥
RIEETEINSER I NS, SEIAY T2 ¥ 2
voRE (16mg/kg) 7 v Micb HEicb7z-
T5EHEUFER, HROH#ESEIX 1 HE» S
ZRRIZENL 72, BERFR 2RRCITbRIZIZ O
WCHEBHR B FSEBIAMEE L2, AF T Y L
DI OEIEEAIZ 1 ~ 2 B & Ry R v 72
D, EHHITH A ZOMIMETL, &
KLEWITH BB O BFE 2 EENIC L BT
5, BERATIRYEBE XA Lz b O RS
ns.

IFN %52 & 21TEIDZEAL

IFN JR8 £ 5 fE 2 O MR i U &l E R 23
HEINTHE DO, BYERTIFN %512 X
DATERHRE Sy — > DR 7 v b, =Y
2202 L2 X BT, BB
B TCBZEENTWwS, Cric 5622EF < 7 A
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1mm 100zm

8 FMLSHROT v P EERERLO5-HT St ak

L &EBEKLHMERRSH a5 HT Hilk (+), b: @YK 0mikk,

2. IFN 12BE#EFR S  a 5-HT itk (+), b: A—YH 0Bk,

3. EERUUKIZAMERRSH a:5-HT Hitk (—), b F—YIE OBk,

4. at EFEHUK S ORMBERRGES-HT $ik(+), b1 x> 7 x5 3> 5 ARG
BE5H5-HT Hitk (+).
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ARk AE T2 T Iy

X9 WAREEEOSHT BM= 2 —a v
EikEEaZ (50 X50um, B 1 OEADZROEE) KFF
T 55-HT B =2 —o v 0%, 50um OB D
HE L AKROER Iz >WTAY VML, FOFHE
MR RLTH D, * p<0.060FEE.
(a) IFN, £HAHE /K12 HREEGHRSHEROE, (1)
AF 728 Iy, EHEEEKS HEERESHERO
L,

IFNe 1,600U/g %~ v A2 1 B2 EERRS
L, ®RERBFHOEEBREZT> T 5, EHE)
BIIEHROFHET, BRECFUKEIZ 2 ~6KF
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T, SRICHNEA L, 6 FFRUBEIHE LA
BEENGLARBEREL TS, SHEIOER TR
BRI KB IFN #51c k> T, B¥EFE, &8
B - BARITEHORGRBA DERWN IR S L,
EHERSOFKFITR L, #E5K1HTHZY,

SHEWKRT TCIEELY NVIZET 5 (¥ 5a), 3t
WEEo#EERE (BB oBintEEIES O
FELEZ SNBH, IFN HHD C ORISR %
B2 CGEEIHEHZ L5 L TWwaE I EERLTW
%, B¥EEE (1 H, B, B s % IFN
O AHREKRER L O TR, 1HH
DO IFIFEEBRRBEBEL CEEEVBERINT
W3, ZOZ EF IFN OESEMNHICER I EmE
DL WHRE R RB T 2 b D ThH B,

IEN %4 b A4 VicBT 5. 94 A4 Vi
FEROHFHART L U THEEET 2720 T,
MHRICBWT Y 7l CEE & N2,
Za—-urBIU7) THIEOSMEREFHERIC
MbzEELBEZELLTVWEESATL
220, EEERIC X DY A b A A v DINEARS
DEFEEHORD, BEh - BARKOIMHE2ELT 2
ZEDRE SN T B202029780 . =) 5 5 4 v
¥ —u4 x> (IL) -18 £ EEHEFERT (TNF)
1%, BRIKENEIC X 0 RK TEHIMIE (ERadiR)
DN A—RAEZ 2 —0 I HERST 2
&, TOBEEEHLZIMH T 2 2 L8R ENTE
D TROEDYA A Ik BERMEOD
7% &b —ERIERK TESMAEF N O EHIERIC X
3 ZEDRBEINTWDS, 5T, WK THME
B IFN OfEEERSEMO—D L LTEIT o h
%,

IFN 13 & 72, MIERHERD (Y — v 223 &
5 ENEHE I N T 51928028,

Brimanns 523V E® IFNa # 7 v b OHE
N5 $ % &, XL THRE-EREOY 1 7V
X, MERNNY —C OB D 2 EEWREL,
¥ 7z Shoham 539i%, TNF 8 X OV IL-18% % ¥
THRWERAZE®R L, REMEREZIHT 2 2L
BRELTWS, ¥4 M A I & 5 PREHEAE
IRHIEOBF I TH 223, EIRECENICEE
»H5H5-HT 2 LAE /7 2 2@ L CEH
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PHREIETWLAREMIRE S 53, SEO
EERTH S NIGEBR OB DS, 7 v DR
THHPMT LV EHTH -7 Z L 13 IFN Fik
Bz A o s 5 DREBIc B 1) 2 EIREE & OBE
BEZ D L BRGE,

HEEES-HT IFiE= 2 — 0 > DRy

BA LY~ 22140 M IFN EfR k5 217
v, 2 T5-HT B2344% B LTz 2 & 284G
LTWw3, SRIOE L 0K, 5-HT % Dieth
BD—2Th %IRRT IFN RIE# S £
D5-HT OEBESBLTE I ERRLTWV S,
5-HT Bt = = — o > OBOEA 1, 5-HT HFiAT
PMINE N 2 — U DEEDEEINS I &
»o (™7, 2b), —a—uarBEEOEHICL 2
RTRBVEEZEZOND, INODFER» S, IFN
2 & 25-HT EEoMFsHRl s S, F/z, IFN
REKRGICLZ5-HT OGEEDBA N A S
728 I VRS EEIROET (REOITE) 1
X BEREME IR > T 5,
RIS, MgT 7 3 VB 2 —
° > O _ AT A O [LEIF 2 BB, RS E) L
~AOVRATENE L OBEICB W THEHEI L TV S,
SEFRC U TR L, OF OYflEe» 5
WEIRTRCR MEES, SME %80 KR EICE 2%
5, @%0REMAI» S NEIFRNERE EITL, S/EE
IZE S ThoBHHENC 1T UBIRENC A 2 B8, @
SHBIRRIRR 2 10 & T 2 BRR PR T & &A%
I ERMEEAORE, @/ v7 Ry AEEE
Za—-urEFUOHFEEL, P33 JEEME
Za—urEEUDREENORE, & End 5%,
IFN 216 O%E %N L TEREHECER-
BATEORO 2703t RNTFHEINS,
IFN % 5% 0OFR#L EOERICED, 2 XMCH
FATEIPER - FATHOETSALONLDTR
DD H BB, SHOMFIC X 2 EEDVFRF:
nb,

BPI5-HT & 5 DfER

T/ 7 IV LBEMEE OB O WTIRIEKXR
BRI H 55, BRI, — e/ 7
VAV O ERIEEEECTEEOTLE, £/ 7
I VOV TS & v D Bk, FEFIOE

A ERRIlE UTHRRENT WSS, X2y
72 I VIEHIE R T AEYTHY, KNER
T b % OGRS 2 WIEA O F L B FATEY
DN E Z DHBROBWAIIRENT WD, FHEHIZA
& NI E RS- HT Bt = 2 — o Y OB ORE
ik, 5-HT OWEHHIC & 5518 LR S,
RO BET 5 2 LRI NS, SEIDE
e, BHHOBBNOX Y v 728 3 V512

& o CTHHEH @B 2SI L, WA EE) & I3
HPLTw3, HHREEES-HT B =2 —a >0
BOWA ZEHETH 2R OESE DR £ B
HERHDLELICFEZONE, DEVEHTHS
BHEH & EEIHAC & A IEHADE BN B DT & 135 5
EDZED B D BEH OEE T O 1IN 72 EE)
OWMENEHEZBIENTESL, DEDAY VT x
Y rvRRIHCO > TRV R LES T % & —F
B 7 BB E OB A & iz iz 5 DIREE L 386
L7REEDI AN D LN FHISN S,

HHRARS-HT Rid 5 DREE, KR, %, B
SEEORMER, HIREEL © L OEIC BN
THEHENTWS®, 5.-HT O & 5 DiElk &
DOEEEIZ DWW T OHIEIERIZWF B TH %23, 5-
HT OHIEEE CH B MY T N7 7 RS ¥
BESOREEELS ZENRES N T B,
F72, SSHT W ZAEO 7 T =X M THh 58-0H-
DPAT O¥E 5P 5 D8R ERT & v 5 g
B %3 15 OFIDOIER b, T OIEREAI S
THL1IDBEHTIIHSH, 5-HT &5 KD
EHHERZRBLTWS, Hi5 2#], fluvoxamine i
5HT OEUAAEEMAEZ b 5, ¥+ 7 AHBKROD
5HT B2 50 TZDEHEZEET 2 cFZz 6N
T %39, EWEER T fluvoxamine OEEER 5.1
X0, < AR5 HT 5038 KIS 0&
EREEINA SIS LV IEHEND 29, Zhid
SE O AL ORGSR LT, BE5-HT fEE
Mma—w b d DEROBEEEZEMT T
3.

IR DB B W T IFN IRERFIcHBE T 25D
R L EOIDOITE LA BEBR CRE S h, #
ne kb iouEsgig=—a—uro5-HT 268
DBWAD T2 L) REBROFERIE, IFN k2



OEROEIWER DD 7% L &b —Ei, KAW5-HT
RENLTHEBATLILLIHELRTL2HDTH
5.

w

4 vy —7 xar(FN)ERHRGREOEER
EIVERTH % 5 DREORKNZEHT 2720 0F
HOr LT, 8EFT VB TITEIR LN
o=y G-HD)EF= 2 —u O bz,
Zw b (1208) OEFIRE D IFN 1,000847%12
HiEGRE L, BREHE, BRE, JUKE,
BRI EEMCHIEL, BERTRICMEE
AR ER 05-HT B = 2 — o > 2 R
FNCEZE LT, UTORREH.

1) 1HOHREHERIFN S 1HEH»S
B L, 3HBECEESHT ORISR ICET L
(p<0.05)., —HEMHAE/KES CFE) #13110%
RN 72, IFN 58 OrEHE, BEOES &I
BE1HBLOVEAL, 4HEBZEZLEIEE
B D#I90, 70% 12 LTz, IFN £ 55 ORI,
BHEHOEEE O IZ 120 H £ TR L7, g
FEOREHA, BEHiOEBIE R & b 2GR L DR
TAHZEREholk,

(2) 1 BEARE, RAkEIX4HBCZERT
NAHBEED#IT0, 50% A Lz (p<0.05). &
BEORIMERERICE S Lz (p<0.05).

(3) HHIFERAES-HT Bl = 2 —u > O8I,
IFN# 5B TR NEBEONL/3THT: (p<
0.05).

IOk, IFN RE#GICED 7y MIcHH
EEE CEA - BATEORD v 5 EEUR
HEENEEINS &L b, B a—10 D5
HT SEEXFEAST 2 LIy BENIELs N,
DOFERIE, IFN 2 & 2 5 DIEROBIERADO 7% <
b —#ix, MAS-HT RENLTHBET LI L
RRBT 5, ZOWEEIE, O DIREBOFERFI
BH9 2 SO IC U, B A ERNE =R
LLTHEST b0 EBbn s,

FERZ B Hz D, FEEHENEBEERIHERE
FelR Bl EERE A EN R B, BEE TR
WEELS LR L BT g, EBRT — 5 OfffT - Rk
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