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Neuronal organization of the elementary vestibulo-ocular reflex arc.
Yoshio UCHINO (Department of Physiology, Kyorin University School of Medicine,
Shinkawa 6-20-2, Mitaka-shi Tokyo 181, Japan)
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Rost. Caud.
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EA7E= o — = v (HON OFB) O FAEMRLARI TH D, IS
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R (1 6-7, 8)4% IR([X 6-5) & SO( 6-6)
BB Ml F 4 &8 7o unitary EPSP ¢k 5.
o PCN AH% 513 % kI piE T8 &
PR DR B - To. Graf 5203 & o driikil
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a~e, Crg MR 2T
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ASC : ascending branches f5k:
DSC ; descending branches 474
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LV : lateral vestibular nucleus BiEEfigsMilss

MYV : medial vestibular nucleus FiEE#EpPIHIEE
MLF : medial longitudinal fasciculus pPy{U#itsE

PH : nucleus prepositus hypoglossi T #ERifkE

Raphe ; raphe nuclei }&i5ks
SA : stria acoustica [k
Ishizuka, Mannen, Sasaki, Shimazu®®,
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%, M MLF AT EARETAE R b2 h
5. ZOMBTA AR V<A T3 KD
FEca L, ChbOBRROKES 2 vn
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% foZ O I AT E IR IR O 238U SRR
Meash s MR EgfaomE & & <
—F3+%%. MLFEERCAD R 5 NEHRK
ERoobffilioEER o R HC X bk
=9, B RMFE LA .

HCN AJ1% 5 % UG —rp ikl 23 5
flo LR E@HE & FAlo MR EE#le sz
L% & 5 mieounT, Tk EM T fl
FTHHETLES. Ub N 728(Eh14E D
Ml s R b o ZT IR & L, MR
EHj= oy Ak 0pA L ETRI B L
THMFHEISE R e » 7o (K11-B). oy
R B - o (K11-A). 28R 11{ED
i E M MR EBj= = — v v 7 — AR # T
WIS L, SHAME RIS E
Licds o fo. & O fIfai B AIRE Tt
HHREE e & B o 7 (I11-A). 2R Y 3 {HD
FRE TR 2 DUAT RIS Licss, SHlshg

12, HRBEOLE) & EE SR O MEHE R O EE). AR VI i
AT RIR AR OBRARE TR Y Y ARMEADRH 5. ALEBEEINER) & ERR O
FiswiaT. B, 02Hz THEY 1 ERIERCEE A=A on RO SEHY, B of
FMOLERERT. 2 DDKHIPND SO SRR AL E RIS E e - 7B E folh B o
BRSMA R, EMOBEREE, HMAMA O IFIX 05ms & 5.0mV %7553, McCrea,
HOR : horizontal eye movement 7SEHRERER)
Ver : vertical eye movement HEEREGESR)

Ves : head rotation BEIBEIER

Vi : ipsilateral vestibular nerve [E{iRTREFE

Yoshida, Berthoz, Baker®®(1980).
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Bhffas 5 2 oo 7 Afk EPSP L¥E: © 8%
W IPSP #2043 1 7. HON &38R Ji Ui
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Thie®. Furuya® o R & —F Uic. AiEM
R X b MR GEB Mg 435 IPSP
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OB = & — v VIEEIND
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SRR PO BN E= 2 — » VISl
MLF #% k{7 L, MR SEBhiia & > o 7 Al
LTWhWaBZ LR L. ZORNFE=2—Rr Y
BT RE  E A A & LR SEEAE
LREEE2 v 7 A IPSP 23415, 2o
LI DONEE 2w —r VICERTH 27T
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AR REA MR EBC R AT HC & B
L, M9rix3 v 7 A IPSP OFR%EKREE
T, BEEO R MR TR L.

TP [T e BIFR T 5 SR AHEB AIE O RS &
Bt L w, ACEIRERERNCBIfR 5 LR « MR
SEB IS T Bl 4 o ehifik e X b @R 2
FBENTHBDTHS 5 b APHEREGER) &
LTRSS R 7 AT B < SR IREGEE) O 130
TR AT M B) < RIRR A b 5. BIER
AN EEANIEZ ST B EWHE © thF R
Wilson & Melvill Jones* iz X b & &b T
W B 3« O B EERG Rk LR GEB G &
MR EZ ML ST 5 EAFENNTH A
5. F7c MR EBM~OHHE kS A5 8 b
FERE 7B & BT A 5 .

1. E—aiRERIRM R AR R (C S
L7-= Unitary EPSP & unitary IPSP [cD
T

N YA = BE U iR R R AR o TR
@) & . F& 4 2 B, unitary EPSP & unitary
IPSP o Fe4: % TORE 12 73 0.85ms & 0.73
ms Th b v 7 AEIERFH 0.38+£0.15ms(S.
D.) & 054016 ms(S.D.) TdH - &5, uni-
tary EPSP o E#iRiEL 20 £V(n=35) "5
— Glaggific X v TEEB M F4 3 5 uni-
tary EPSP OBl & v /X 2. = o unitary
EPSP D iRIE N W 2L T o0
#Zrbhd. b xid v T AR GTERE
P, v T ARALABPIR ZER DR AT B 5
&, IRV WA THh B, unitary EPSP
® time to peak & half width 76 > 97 Ak
SR E B A o MR VDR 285 e B
y SO AL IR S E B A IA O BEBTIE 26 MQ L35
BEBMEO Th I VEy. ThbDT &nb
unitary EPSP DiRIEA /NS WE L%, BIEE)
RAfaD o 7 ADERDInnicd LELZ b
. AR R U SHR A E R AT Ze Ak
4% EPSP 0 FHiEEL 1mV T o 89%
8,z & BIYSOMED FpRkaL 1 ED 5
RPEB IO LCwb 2 &icin’b.  uni-
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tary IPSP o5 bl ilao o o 7 2
& MlE B 5 iz fifatken Wik gsRe b 5
L&z bh i,

V. LTRETITRE & ORIERMRICOW T

BARP A BT U R = 2 fVEEE) 2R
EFHAEHE L LSS, HEER SO
[RECEENS O BERAE S BB X —8F
BT EARGHERLD®, Cor LIFEED
R A BSOS E L E LD
ha. LELETHEETTE & b o iiERm
DHDHZ LT ELHmb R T b, Fixlsu &
Yokota®®yx HCN % 5 135 il 4 s e i
BhAOIXTHEON, %<1k Obex v DR
PIRTEER RERS RO X DT HEIRE L2 0 8
1/3 73 E5EEE % ClhFR 2 01 F LR [k ot
fIETAC LT A 2B L. D=
= — r VIXAEBE Aol R 5.
i BB AT R 51 B BB ES)

RAIED 5 BT A b B, LR EE
Mg EEEZR T s filaobsc L2 RvEHL
7z (Vestibulo-oculav-cervical : VOC)3, VOC
AR TR « UL « SIS Re B b, T
DA % LT EEC E TR 0T
2%, Ao VOC Miflan BifSEmicik % 5.

O TR AR ERE 2 TT L, B8
VRN MLF % 147 UBERY /MR 5 BB & o
FTAREE LTS, T AR 1od BT
Z. D W EEEN R (Vestibulo-ocular : VO) # fa 1%
VOC Lo Tt S h W 1/3% 59 5.

VOC fifarz—kROMERRME» DEEAT % 5
B MlEA S0k L VO fifak g s S A
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vz VOC ififians B R#FRE 2R 7e <, EEERIHEE
® Gain HE 0\ Kinetic = = — = v, VO 1
Jao 2 IR OME % $ > Tonic = 2 —r
VTHBHAFEMED E . ACN AJ1% 5 1 28
TR L b b A2 (k) TXT

F2.  WEDREO NER~ESRE okl (VOC) Liig
L7 RIS 8 (DR motoneuron) ©#r & unitary EPSP 23%&4
Ui E o BEm L Th 5. #{Eo VOC Mg oW T TR
(1I0) EEHHE LD HVIETY Y F TAFEEOFEN LN b h i

Uchino & Hirai®®,

Experiment number VOC unit number

DR motoneurons I0 motoneurons

C 18 3
22 7
23 8
28 10
28 11
51 13
52 14
C, 17 1
17 2
19 4
20 5
21 6
Cs 26 9
30 12

1/1 0/1
4/4 not tested
4/4 not tested
0/4 not tested
1/1 not tested
1/1 not tested
7/9 not tested
18/24

0/2 not tested
0/2 not tested
2/2 4/6
0/2 not tested
2/4 1/4
4/12

0/4 not tested
0/3 not tested

0/7
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VO = —rvThh, —UROMERRMED S H
v F T AW AT R 5T B Ml 4. VOC #
NS SEXE R BB M L v - AES LT
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FELTeH &, LG4 v v iR
TR EN DA LR LD MRE2TH
%. VOC fifavx. C, 248 o EBhififao /18
ik, Cy Tixl2frp 4o, Cy Tk 7 @ 018
OETMM L v F T AEE L TR D, C, D)
A L VFEE I WHER Ty F T ABE LT
BT ERHOM LTS, S haeERE LN
iR LThsr™. EIMmimETMiacsd 35
S EA SRR B O ATIHRE L bt
5. C g iz G UTCi gt
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Mg o FEHMMELIME <, TABEHER AT & »
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!
|
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|
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DI S BN & T NEGERMR L 0 v F A
WERREFEMH P Y HEBEAH e R Lic
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rami TUSHAT RS #if%. Hirai & Uchino®”(1984).
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NEB O Th X E w5 EEE4E
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L 5w, PO HE B 2 SO oD AR kA
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T P 2R B AE 2N RO Al 2 B SiRIE A FE MR A
IRIET R LN D 5™, 3 ODYPERICD
WCASEMEIEI O 2 D 7 B A B &, ACN,
HCN, » %\ PCN A% 50 5hfk= = —
=ik, ThZhEAo PCN, HCN B %\
i ACN ol X - THH Eh 5. —flo
MEEVHE Y OGO BREELHRE L1EE
S ISFE P H 5 DT, ZEEEINHEIEET I
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T R B % EAONHE O RREIAEEO H
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BRI D W TESEH o » s b FE LD
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Ha 5 e EEETHRY. oWy
ST = R ENDEI R I 2 5
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Immunoregulative effects of Carnosine and g-alanine. Kineshiro NAGAI
and Taiko SUDA (Department of Pathophysiology, Dental Research Center, Nihon Univer-
sity, 1-8 kanda surugadai, Tokyo 101, Japan)

Abstract

Physiological factors involved in immunity and tissue repair with regulate homeosta-
sis, a physiological function of the connective tissue, are as yet unidentified. We
earlier detected the granulation-promoting action of carnosine, and reported on the
acceleration of tissue repair in experimental as well as clinical studies. In that study,
immunoregulatory effects of carnosine and f-alanine were examined by the plaque-
forming cell (PFC) count and delayed hypersensitivity reaction (DHR). The PFC value
increased in mice pretreated with these agents. In these mice, PFC reaction to 2x107
SRBC was enhanced but that to 1 x10° SRBC was suppressed. The agents also suppressed
excess immunoreaction in immature mice but increased weakened immunoreaction in
aged animals. Furthermore, the agents had the optimal doses for the enhancement of
both PFC reaction to 1x108 SRBC and DHR to 1% picryl chloride. They also induced
recovery of immunofunction suppressed by the administration of MMC. Carnosine and
B-alanine exerts immunoregulatory effects by activating both T and B cells. Our
observations indicated that the agents not only promote tissue repair but also help
maintain homeostasis and accelerate spontaneous healing.
key words : carnosine, immunoregulator, f-alanine, wound healing
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BAEKOEBEIED —DThH% homeostasis X FAEIT 5 & L AREREROEEFEHRFIX
BHA IR TWish. EE B, % CAR O granulation {REMFREZRR L, 2B, BRI
ABBEOREERIOWTHEE L. 48 PFC Rt L0 DHR O RER CRIERSER
#IREA L. CAR, ALA %§ii¢ 5 Lic~v A0 PFC ABEI LA L. HEEYE X 854,
SRBC 2 x 107 cells D #iE e L CikEREA %, SRBC AEHE 1 x 109 cells i Uil
fERER L. (i, RKEFE~ Y AORBFRERIIHIF L, B~ ADET LfEie
ZRE L. b, SRBC1x108cells iz k5 PFC 8 X081 gk v 7 v AckiT 5 BHER
B (DHR) iwxi3 5 HAEBC I EZESHE N H ), COAEFAMEL dome REEL
to. Fi, COREBEEHERY MMC #5ckh, ETTo08BEYRIETAERTCET
Lic. CAR, ALA i3 T, B MMila & Gk LREHAMCIFAT5. BeRER LEREEER
& & % iz homeostasis O 4 FEFENEE{L L.

Abbreviations
CAR=carnosine, B-alanyl-L-histidine ALA=pg-alanine
PFC=plaque forming cell DHR=delayed hypersensitivity reaction
SRBC=sheep red blood cell HCAR=homaocarnosine,
MMC=mitomycin C r-aminobutyryl-L-histidine
I & " H=FAnbRRAShi dipeptide THEILE
. ]

: BOBRIGCEE(H01I~03Z)eEdF S h T
CAR 3 7t % B B-alanyl-L-histidine i, W5 FERESE, ToLBNEEESRD D T
19004 Gulewitsch® b1z Lo TV —E y D EERE RS WTRE L DR fThhic
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2, SHETRBROEE Thote ALA X
uracil o4@EEY<hH v CAR % anserine &
L CE DR HEETS.

2 513, 4ic CAR o granulation {gifF
HAaRR LYY 2o A$817, cervical ero-
sion!®'*)| herpes progenitalis® iz x4 % K

TERCO\WTHRE L. EELIX, Thbick

- CHEA 4 homeostasis (L T ¥ = homeo-
stasis &%-3) DHEBRED —2, HBRBEDRE
EIFREEN L. $E%EE 5%, CAR X
CEDHRT 3 7 BTh s ALA wsiZRife
Hobsro L52FER L. £ L X, homeo-
stasis @ % 5 — OO HIHERETH 5 RIEFREIT
DWTEHT .

I.¥ B %7 &

~ Y ARAWEMLT 5 » 7 (PFC)E, MRk
£t (Hemagglutination test) s X OGBEEE!
B RG (DHR) @ & b SR Faanre B 2 ~ e

A. BW75 v Ok

Cunningham ¥ # %R LIRGE-AT 1 F
B BT 7 v 7 MR A R LR E
HREE L. B, SRBC(#MIEEREY
H*E#ES) %, BEAl & LT, PBS(phosphate buff-
ered saline)¢ 5x108/ml DBz LTLD 0.2
ml(1x10%cells)% ddy —~ v 2 (5 R EERE)
WIREAE, 5Ek, HY) ORBIRL hIEA
L. 4 B spleen B » Hi L spleen cell
4%107/m! % 0.1m/, 1x10%/ml o SRBC % 0.5
mi(5x108cells). 1/4 ZHR@BEB L=y + I
Fx 04ml BE LBk (10% FCS & MEM)
BF =V A-HNRHALIICTIRMAER L
. TOFETH0.02ml 0F = v AA—-HT
50~150f@» PFC n\EHcx 5.

B. miEH&EDRE

PFC KiEoRI@ICIL, =7 A 1#E5 o MK
FPEHBIRFMC X VD, FHECX Y25
HEUje. MmERBEERME(HA titer)ik, B X
b B HMTE % 0.5~1% normal rabbit serum ¥#{
o PBS ©#FR L SRBC AW CHE L. B
HREE R TRAFRE Y 2* TERL, NE

THEEE L.
C. EBEIERE?
ddy = v 2%\ 2, 4, 6-Trinitrochloro-
benzene(Picryl Chloride B bl T kRS
e X p B R Eg e TRHE L. 1%%E
b7y ro=%7 - LBECE L 4 ER
DA —E(Ixlem)%, HIE LI~V A I
CIOM B S @ —RBAE AT - 0. ZRRME
i, 7THHBE1%EE 7 Y ADk Y — ST
REFORRCAKRELR TR L. R
DERIL, &V -7 HEBONBESE L. 24
%, ~vA%k=—FAKEL, FOEXY
dial thickness gauge(1/1000mm)iz X » 1/100
mm ¥ CRE L. BERKERIGOEZRR
DX SERDT.
(CApsMk R Y 7 )V VBB OE X
—BHAMOFDOESL)
— (24 O+ V) — THBAFOE X
—BAAIOHDOEZ)
D. CAR, ALA ofEREER O
I TREH A R T A EEN T A WT
SRBC 1x108cells, 558D~y A% L L
THIFE, CAR, ALADFE, BiYoB#HDO %
BEE 2 TRDZ LT 2.
1L IFEE2E2 B & REREE %L
SRBC 2x10°~1x10%cells &% %, CAR 100
mg/kg, ALA 40mg/kg 59 X % &L AT
2. =Y ADBEHEE L IBE 1 2~2.5 B
< 7 ANLIBEL EoE~ v A FChER
L, CAR 100mg/kg, ALA 40 mg/kg#y 50z X
R b .
3. CAR, ALA ot 5-8%% % T PFC &,
HA titer, DHR 23 &' D X 5 e B2 % %1 5 iRk

Bl

E. MMC i3 5[ kB RERERTERET
GES

PFC Kito 354 MMC 100, 500 pg/kg(i. p.).
DHR i3 MMC 1mg/kg (i.p.) % CAR 100
mg/kg(s.c.), ALA 40mg/kg(s.c.) & B
LELEENEZRBR L
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F. #EnE
Student's ¢ test ZffH L, p<O0.05L T %%
Bl

M & & R

A. BRIV X THRRE2EZ 2B E D
PFC KRt &1t HA titer [CRIZTHE

Levamisole 7z ¥ D@ sRE#NL, EH B 4%
spleen CRHFHFEER D LHAIRE & K <
Bk 5 i, TORIGYHERTS. ©
hedt L, +ondiRx sz xdm L
A, The@I#Tsz LrmbhTes.
CAR100mg/kgx 6 B #& 5%, Th T h
SRBC 2x107, 1x108, 1x10°cells ‘CRfEL 4
H# o PFC K, HA titer # &7 5% Table 1
Th%. Saline HHEORBIF T, HRERL
FL < PFC 8L Tw%. & hic® L
T, CAR R 58 cix P BHED % & SRBC
2x107 cells iciz30% M, PIEE O % »
#4 SRBC 1x108, 1x10°cells i320~30%
VA Xt ZoKFRR, SRBC w45 HA
titer THE ST bRt TCREE L gran-
ulation {RXEfEA" D EBRE R, CAR DMKk
BEEOERENALA whr s LT L, ALA

Table 1.

% CAR [#& hydrocortisone “C{£ T L% gran-
ulation % EIfE LR X5 T ERFEH IR T
%. % T, ALA o83 o CAR
100mg/kg %=1 ALA 40mg/kg # 5 H
e LTRE L. FT0ER, fEEO T
WIBESORIEERIL, CAR X h BURHEED
B\ BEOBFEIR B K G 1340~50% 3% LT
(Table 2) ALA o b 2 REEAVHER S h
fo. DR, HAtiter T E ST B h,
SRBC 1x108cells o} LT3 L5 % s
73 SRBC 2x107cells iwxf LTIz 3 v 4~ &
A xa, SRBC1x10%cells @ LT 9 7 b
7~ ETFRex2 7. CAR, ALA i EHEilER
REEI i

B. w7 Xin#so PFC K& LU HA titer
CRIZSRE

—ie, REH< T AZRCREIRE B R
L, & EdETTEZErHm b T
%. Table 3 1% 2.5, 5 & L O30 ED = &
Az CAR 100mg/kg % 9 HREAI#HE L CTHR
FLHB Lo THD. BE~ v A(5HEE)
o PFC IEEWII B LY RIT 00, KRR
<7 A (2.5 8) DRERER0% S #H L,
e~ v A (30@ELLE) OET L PFC

Effect of CAR on PFC and anti-SRBC antibody in

mice immunized with various number of SRBC.

SREC - CAR Number of PFC (% of control) Antibody
per chamber per spleen titers ; N¥***
p 1o - 30.242.9(100) 5.1 x 104(100) 3
4+ * 39.4+3.8(130) 6.9% 104(135) 4
L1ee - 86.8+1.7(100) 16.2x 104(100) 4
+ ¥* 105.3+4.3(121) 17.4% 1_04(107) 4~5
100 - 120.6+3.6(100) 29.3 x 104(100) 6
* + ** 89.3+5.1( 74) 13.4x10%( 46) 5

PFC responses in untreated mice and those administered CAR (100 mg/kg/day
s.c.) for 6.days were evaluated 4 days after SRBC immunization by 1i.v. injec-
tion. Mean of 5mice+S.D. * p<{0.01 ** p<0.001 vs control group (—). ***4
days after immunization, mice were bled and sera pooled for agglutination
tests. Antibody titer (N) is shown by the reciprocal of positive final serum

dilution expressed as 20,
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Table 2,

mice immunized with various number of SRBC.

Effect of ALA on PFC and anti-SRBC antibody in

SREC ALA Number of PFC (% of control) Antibody
per chamber per spleen titers ; N

o 107 - 45.6+3.2(100) 7.1x10%(100) 3

+ 50.7+4.8(111) 10.0x10%(141) 4
X108 - 77.2+8.4(100) 14.9x10%(100) 8

+ * 86.0+4.3(111) 20.6 x104(138) 8
X100 - 141.74+4.1(100) 38.6x10%(100) 9

4wk 64.2+2.8( 45) 12.2x10%( 32) 7

PFC responses in untreated mice and those administered ALA (40 mg/kg/day
s.c.) for 5days were evaluated 5days after SRBC immunization by i.v. injec-
tion. Mean of 5mice+S.D. * p<{0.05 **p<0.001 vs control group (—). ***5
days after immunization, mice were bled and sera pooled for agglutination
tests. Antibody titer (N)is shown dy the reciprocal of positive final serum

dilution expressed as 2~

Table 3.
mice of various ages.

Effect of CAR on PFC and anti-SRBC antibody in

Age (weeks) CAR Number of PFC (% of control) éntibody
per chamber per spleen titers | N**

- 121.0+3.9(100) 13.6 x 104(100) 9 ~10

25 + * 58.0+2.7( 48) 6.2x10%( 46) 6~7

- 79.7-:8.8(100) 17.1  10¢(100) 9~10

’ + 85.3-£7.2(107) 18.8% 10(110) 9~10

- 40.4::2.5(100) 12.6 x 104(100) 4~5

% + * 82,5+ 4.4(204) 26.8 104(213) 9

PFC responses in untreated mice and those administered CAR (100 mg/kg/day
s.c.) for 9 days were evaluated 4 days after immunization with 1x108 SRBC by
i.v. injection. Mean of 5mice+S.D. * p<{0.001 vs control group (—). **4
days after immunization, mice were bled and sera pooled for agglutination
tests. Antibody titer (N)is shown by the reciprocal of positive final serum

dilution expressed as 20,
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B, The 25 b S, HA titer
D s = WA EST #-. ALA 40mg/kg 6 HIH
BECOWTHABOKERENE & h(Table 4),
2580 K~ v A i L Tk PFC, HA
titer & & HEIER LR L, 0B Lo E~
v Ak LGk EA 25 L. CAR, ALA
DIIENC & B RERIEE bRETT S & L RE

Shic.
C. CAR, ALA D& EREICHT D dose-
response
RERHHIOL >0 Lo0B#ME LT, 0
FRACRZEEHAER H v, BFEER B
dome Rk #ET5Z EnHbATW%. 58
D=y A2%Hwv SRBC 1x10%cells i %3 5%
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Table 4, Effect of ALA on PFC and anti-SRBC antibody in
mice of various ages.

Age (weeks) ALA Number of PFC (% of control) A:ntibody
per chamber per spleen titers ; N**
- 100.3+6.3(100) 21.8x104(100) 9
= 4 o* 52.8:1.9( 53) 115 104( 53) 7
- 87.5-:3.7(100) 24.4 104(100) 9
° +* 132.8+6.3(152) 28.6 x 104(117) 10
- 49.3+5.5(100) 16.8 % 104(100) 4~5
% + * 97.2+7.9(197) 28.6 x 104(170) 9

PFC responses in untreated mice and those administered ALA (40 mg/kg/day
s.c.) for 6 days were evaluated 4 days after immunization with 1x10® SRBC
by i.v. injection. Mean of 5mice+S.D. * p<0.001 vs control group (—). **4
days after immunization, mice were bled and sera pooled for agglutination
tests. Antibody titer (N)is shown by the reciprocal of positive final serum
dilution expressed as 2.

PFC R % RER Lk R, CAR 50, 250 mg/kg
6 Ao 5 cHEIERA %2R L, 500mg/kg L)
ETCRZORGEDOHBO v F TORTHE
Z Xz HA titer ©3 R U< 500mg/kg Ll
ETHBD v CET L i (Table 5, left).
1%t 7 vy riex3% DHR ¢, CAR 50,
250, 500mg/kg & dose IHt » TS A X

t7-(Table6, right). LEoHEES, CAR 1
immuno-potential @ AFEZ BT S &N
o,

ALA odose-response % 6 AR# & @ 1%,
PFC Kt ¥ X o8 HA titer ¢34 L7~ Table6,
left © X 51z, ALA 20, 100 mg/kg # 5 CHEh
fER%R L, 200mg/kg Fr 5 CRRAEAIET L

Table 5, Effect of CAR doseage on PFC, anti-SRBC antibody and

DHR in mice.

CAR doseage  Number of PFC (% of control)

Antibody DHR( x 10-3cm ) **¥*

(mg/kg/day) per chamber per spleen titers : N¥** increase in ear thickness
0 60.3+8.9(100)  8.7x104(100) 8 11.544.0(100)
25 53.0+6.1( 88) 10.7x104(123) 9
50 * 73.6+6.2(122) 14.9x104(171) 10 14.1+3.6(123)
250 ** 69.8+6.5(116) 14.6x10%(168) 9 ** 165.7+2.5(137)
500 64.8+4.9(107) 8.3x10%( 95) 8 ** 21.3+8.7(185)

PFC was enumerated 4 days after immunization with 1x10®8 SRBC by i.v.
injection. CAR was administered s.c. for 6 days prior to immunization. Mean
of 5mice+S.D, *p<0.01 **p<0.05 vs control gioup. ***4days after immu-
nization mice were bled and sera pooled for agglutination tests. Antibody
titer (N) is shown by the reciprocal of potitive final serum dilution expressed
as 27, ¥*¥** Mijce were injected s.c. with respective dose of CAR for 2 weeks,
and sensitized with 1% picryl chloride/in EtOH on the 7 th day.
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Table 6.
and DHR in mice.

Effect of ALA doseage on PFC, anti-SRBC antibody

ALA doseage  Number of PFC (% of control)  Antibody DHR( X 10-3cm ) ##*
(mg/kg/day) per chamber per spleen titers ; N*¥*¥*  increase in ear thickness
0 60.8+6.2(100) 11.9x 104(100) 6 16.4+4.7(100)
20 * 89.0+£5.2(146) 16.7x104(140) 9 ** 21.0+4.5(128)
100 * 84.84+6.0(139) 18.2%104(153) 8 16.4+4.6(100)
200 55.3+£6.7( 91) 11.8x10%( 99) 6 ** 11.943.7( 73)

PFC was enumerated 4 days after immunization with 1x108 SRBC by i.v.
injection. ALA was administered s.c. for 6 days prior to immunization. Mean
of 5mice+S.D. * p<0.001 **p<{0.05 vs control group. *** 4 days after immu-
nization, mice were bled and sera pooled for agglutination tests. Antibody
titer (N) is shown by the reciprocal of positive final serum dilution expressed
as 2n, **** Mice were injected s.c. with respective dose of ALA for 2 weeks,
and sensitized with 127 picryl chloride/in EtOH on the 7 th day.

7z. DHR i@ L 1% ALA 20mg/kg THIH(E
%R, 200mg/kg Tzl LAEAIRMET L
#-(Table 6, right). CAR, ALA 1z 4 dome Jko
REFHBEIAEETE .

D. MMC &5 (c kD RiEibseR T2BET
3R

ST 2 o CAR, ALA HiEE#l
MMC i & W ET 3 % i 2 S35 H
NhHELENERBELL. SBERBDO = v AR
MMC (i.p.) & CAR 100mg/kg (s.c.) % 7 AR
e#y 5. 1, SRBC 1x108 cells iw#4% PFC K
5% 4T - fo. MMC 100, 500 pg/kgcPFCi1.60,

0% LT 5 2%, CAR R RS U O
T ZhZ 1100, 60%ic [@ 18 L %= (Table 7).
ALA 40mg/kg T H FBEORIE D BlE T o
(Table 8). Table9 x DHR Di#EETh 523,
1 %8BI 7 VAV L H—KRBIEOZHNS 6
A MMC 1mg/kg (i. p.) & CAR 250 mg/kg,
ALA 100mg/kg(s.c.) ¥ AEs#5 1L 7 H B2k
ExL72b0TH 5. MMC C45%1cfE T L 7z
DHR 7% CAR, ALA %+ h#Fh90, 100%1= Bl
B LY ko X 5, CAR, ALA D4 &
e MMC & T3 5 a4 EE L7
IRBHIERCTEIEI .

Table 7.  Effect of CAR on PFC reaction of MMC-treated mice.

MMC CAR Number of PFC (% of control) Antibody
(#g/kg/day) per chamber per spleen titers ; N**
— - 161.8:+:8.4(100) 23.5x10%(100) 8

- 101.2+7.7( 63) 14.7x10%( 63) 7~8
100 + * 162.8+1.9(101) 24.0x10%(102) 8~9

- 62.31+3.0( 39) 10.4x 10%( 44) 6
"0 + * 92.7+9.4( 57) 19.5x 10%( 83) 6~7

MMC (i. p.) and CAR (100 mg/kg/day s.c.) were administered for 7 days prior
to immunization with 1x10% SRBC. Mean#S.D. in 5mice. * p<0.001 vs MMC-
treated group (CAR—). ** 4 days after immunization, mice were bled and sera
pooled for aggulutination tests. Antibody titer (N) is shown by the reciprocal
of the maximum serum dilution with positive aggulutination tests.
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Table 8, Effect of ALA on PFC reaction of
MMC-treated mice.

MMC Number of PFC (% of control)
(#g/kg/ ALA
day)

per chamber per spleen

139.4+9.8(100)  19.4x104(100)

—  121.0+7.5( 87) 15.7x10%( 81)

100

+ * 1458+7.7(105) 26.1x104(135)

~  456+48( 33)  4.8x104( 25)

500

4+ * 1043+£47( 75) 149x104( 77)

MMC (i. p.) and ALA (40 mg/kg/day s.c.) were
administered for 9 days prior to immunization
with 1x108 SRBC. Mean+S.D. in 5mice.
* p<0.001 vs MMC-treated group (ALA—).

Table 9. Effects of CARand ALA on delayed
hypersensitivity reaction in the MMC-treated
mice,

No. of increase in ear thickness

group mice x1073%cm (% of control)
control 7 21.4+6.7(100)
MMC 7 9.6+5.8( 45)

MMC+CAR 5 *19.2+5.4( 90)

MMC+ALA 7 * 22.7+6.0(106)

MMC (1 mg/kg/day i. p.) and CAR (250mg/kg/
day s.c.) ALA (100 mg/kg/day s.c.) were ad-
ministered from the next day of sensitization.
Mean=+S.D. * p<0.05 vs MMC group.

V. & ®

HEERBROEEBED—O, RARREDCE
HHAERD CRELESRERC I VIR T
W5, ZOTOoOMEEE, BRI bR
HOBENC AT ZFORBERCH Y, WIihb
—J5H3R i} C % homeostasis (LB Lig\ .
Z ¥ homeostasis DEFEIZ R THE IS
DT, L EMRBED & \» potential
%o RIS CH B granulation B {EE T
LZAEBEEYERC L )V —FEHEZIWS LEL
fo. F T, IFEE LHFEE L granulation
{23 % peptide © CARY™ o\ CHi% %

#d, TOREHRE - MBRBEEER LEY L
fo. FicRle@ET5 2 L, A UL w-amino-
acyl-L-histidine ®» HCAR® o\ CHHFFE L
FfER, FHLAZ & HCAR & REFHMIC
¥ L, homeostasis-potential % F 155 &
HHESL T Te.

EE R IOHRRAPEEY bixthx v M
CAR o gl a3 5 E AR oW TH
g2 1, CAR 3k o histamine »KEMH & H
Z4EH L, ALA % collagen 4 S BIEH$%
Z EuEH L, BRI ABEDD, B MR
B LEhCBRORYRET S &
HEELTCWE. ThbDOT TR I NI
BERER LY, BRIER L5 BRERRE
RIGEHAS L, »OoREEELRET S, RE
FHEN - WRkEEERA© CAR oBRS R HH
TEDL IO Te. ABMCHEET HERY
BoahpEREscBRIEAYRIL TE R
ERIY, EREBEZEB AR T E R ol
homeostasis 7328 & FEIR 2L RMEIL L, KIE,
By, $B1O, IR Y “¥R & homeostasis
WXAEEK variable IeHINIFEET H 57 L
5IRRBAE B R M B & 7o 7o CAR,
ALA o A4 {kBh 5% & (consistent defensive) 7z
BREE, ABEROC CEIRTWItn
B % H 8755 (spontaneous healing) o A: F
ENRABRCHB IR DB - IfEH &3
FEixE LS. RECHT 3 TEF-BIBERIG
DBFFRiL, hydrocortisone @43 BT
b A {& Bl #% 4 7. homeostasis i B3 5 BF58
CHERE LTWwis\. Christman® % hydrocorti-
sone D5 & b CAR DOBRGEEELEL
T35 L aFFEL TS, hydrocortisone (35
Wi target organ & L CCAR % i i L,
homeostasis 1z i1 L T\5 Z L EDOHFIE X
hREIh5.

e

B RbOAESR, RME%E D - € Carnosine %
WRFEEE LCEASKLCEM, Sk BEcE
A THRRILEEBT 5.
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ARRORTICM I - T, FRREEEHEEY

PARR U CIH & RIGEITE SRR & h - 7o AR
WM R AR SR 5 HEYRT 5.

WIS i)l b LS 5.
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Immunoregulative effects of Homocarnosine and y-aminobuthyric
acid. Kineshiro NAGAI and Taiko SUDA (Department of Pathophysiology, Dental
Research Center, Nihon University, 1-8 Kanda surugadai, Tokyo 101, Japan)

Abstract

The effects of homocarnosine and GABA on antibody production (PFC reaction) and
cellular immunity (delayed hypersensitivity reaction, DHR) were examined in vivo. In
mice treated with these agents, PFC reaction to 2x10° SRBC was enhanced but that
to 1x10° SRBC was suppressed ; moreover, immunoreaction was reduced in immature
mice (2-2.5 weeks old) but was increased in aged mice (30 weeks old or above). These
agents had optimal doses on the PFC reaction in mice given 1x10® SRBC and DHR,
and induced recovery of immunofunction suppressed by the administration of MMC.
key words : homocarnosine, immunomodulator, y-aminobuthyric acid (GABA), wound

healing, inflammation

£ %

%% b1z HCAR, GABA ¥tk (PFC Ft) % X OMfat 5 Rt CEEELEBUERIG)
et B SR ERY in vivo TRE L. PFC KIHCHEEYE 2 -84, SRBC 2x107
cells DABRERS LCiT#EERY, 1x10°cells OXEHEK L IEHE LR L.
¥, < v AT 5 BEL, RERE~v A (2~2588) OBFKGTMHEHL, Ek
<=9 A (30EKE E) OFE Ui RIS E® L CREFRMERLR L. S big, SRBC1x10°
cells 3% PFC Kitk L O 1 by 7 V Ao+ 5 BERBEBIERE (DHR) T3z o
HHRERACEERENH Y, AEEHBRIHEED dome REE L. ¥, MMC 512X
BREREE T YRS L. %icfk Lz HCAR, GABA ofEBEIER L & b aERAg,
ABEHEER, 3/t homeostasis potential DREHIER %R Lic.

Abbreviations

HCAR=homocarnosine,
y—aminobutyryl-L-histidine

GABA =y-amino-n-butyric acid

DHR=delayed hypersensitivity reaction

MMC=mitomycin C

PFC=plaque forming cell
SRBC=sheep red blood cell
CAR=carnosine, f-alanyl-L-histidine

AR LEY. TofEAF 1 CARY LMl

I. #

B

HCAR 3 7c#> r-aminobutyryl-L-histidine
1%, 19614 Pisano' B X h 4R L I
hi- dipeptide THsEEFCH 0.007% EF I h
TWBH, ZOEBENFERRCOWTDRE
St 7oy, GABA 11 HCAR iR 7 3 7 BT
Bz g h T PRI O L EEDE
ThD.

2 1346 HCAR o granulation {REfE

BThs. BRICIHENE © BRIEY,

cervical erosion!®, herpes'! =ZEZhA3GEH X
hic. Thic X o TREA K homeostasis® (L
F iz homeostasis L#3) DOEIEED—D
O, HBEEEEFREZIER L. EFELRS
5l HCAR, GABA o T, B @#ilacx 3 5%
FEifEH % PFC XIS, DHR ww X vFEBAL, &
i X » THA 8, homeostasis D 3 5 —D>D
HIEBRE T 2 RIERGEMI B I NI &
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R LR EEER & 4f% T, homeostasis
DH BTN THTS.

I.% & % &

=Y ARBWEMLT T » 7 (PFC)E, mBkE
X5 (Hemagglutination test) s X OSBRI
B8 S (DHR)IZ X b Se e SR A 1R A 2 S 7.

A. BNTS v V%

Cunningham 3% %R LRWHE-AF 1 F
B e PFC Ba il LHiABEERES 37 X
fe. &R, SRBC (B R ER B FRMEA)
%2, BLAI & L PBS(phosphate buffered saline)
T 5x108/m! oW LTFD 02ml(1x10®
cells) % ddy = v & (¥R EREMILEE S,
58, M) ORBIRX VEALL. 4A%
iz. spleen #Etb Hi L, spleen cell 0.1m/ &
SRBC 0.5m/(5x 108 cells % &¥r) & 1/4 F A
HELrEy MBE OAMI 2B S LB K
(10% FCS & MEM) %5 = v —-HHAL
7CT 1 EEER L. coke T 0.02m/
DF = v =P PFC 50~150 B TE
A.
B. miFHAEDRIE
PFC s o HlEIE, = v A 1 EE5 B MK
PEERL VBRIM L, B> ThE L5
Uic. MIRBHERME(HA titer)ix, EILCRE W
Mg % 0.5~ 1 % normal rabbit serum ¥
fn PBS ¢#R L SRBC #HWCHIE L. B
RIS R TRAFRE Y 2¢ TERL, NE
HEE & L.

C. BEDNEBREY

ddy =9 2 % F \ 2, 4, 6-Trinitrochloro-
benzene(Picryl Chloride HH{LR T EK AL
) X rEMBEEERC TR L 1 %8
fbez )y ro=x) - VERCE L 4KER
DHF—ER (Ixlem) B LIc~Y A JEH
C10R R Bk S @ —RIEE 21T » 7o ZRRIE
i, 7THBR1ZELE 7 Y Ar0x ) - FHE
REFORBICHRELY VTR Lic. R
OERIX, AV —7HWEBEINRMES L. 24
Bifih = v A% = — 5L JREE L, dial thickness

gauge(1/1,000mm)iz  » B o E X % 1/100
mm ¥ CHE L. B EERIEOME, K
RO L SERDI-

(24p5Rt8 DB 7 )V A BHEDE X

—BHHOBEDOEX)

— (24RO A+ V) — 7IBAFEOE X

—BHAMOFEDOEX) :

D. HCAR, GABA o %ERm/EH LR

SRBC 1x108cells, 58D~ v A% 2 L
LTS, HCAR, GABA 0 HE, B4 DB
BMOZGEE 2 TRDO T ELRBR L.

1 HFEERE2 B A& RIENFEE %
SRBC 2x10"~1x10°cells & L, HCAR 10 mg/
kg, GABA 4.3 mg/kg 54 X 5 B & 1.

2. =V ADBMEEZTHE | 2~2.5 8
DR~ v A H3OEEBL Lo ER~ Y 2 ¥
T%{# A L HCAR 10mg/kg, GABA 4.3mg/
kg #5 X 5 HEL L.

3. HCAR, GABA o#5-8% % % T PFC
KIt, HA titer, DHR 3§35 802 2 5B L7z,

E. MMC £ E(Ck2#iEET2RETIR
B

PFC Kiao#41%, MMC 100, 500 xg/kg,
DHR -ci3 1mg/kg » MMC (i.p.) % HCAR
10mg/kg(s. c.), GABA 4.3mg/kg(s. c.) & Rk
5 LRIE 7% S

F. ¥t

Student’s # test #f#MH L p<0.05 LIT%%
BELl

M = & & R

A. TRBEZZERZEORERISICHT D
HCAR, GABA DiB&i{EA

RERER, RERSERYBELAZ ) —=v
735 L EDOEERNFEETH%. Levamisole /g
EOEFITIEEEY spleen TIXFEEY D7
L LIIBREEELS RO L 5 REHTIRIDRK
EEB L, Fet+oniErE2REE2E L
LB e 3 5 R mrE Ao
BhTwa.

Table 1 1 HCAR 10 mg/kg %10 H[H# 5-44,
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Table 1,

REAN) VYV, =T 3 BBORETHRSER

Effect of HCAR on PFC and anti-SRBC antibody in
mice immunized with various number of SRBC.

SREC HCAR Number of PFC (% of control) Antibody
per chamber per spleen titers ; N**
] — 42.3+:9.2(100) 5.9 x 104(100) 3
210 +o* 79.7+3.8(188) 11.6x 104(196) 7
preion _ 67.7--6.1(100) 16.9 x 104(100) 8
4o 91.1+4.3(135) 19.0% 104(112) 7~8
i - 154.6+3.6(100) 34.8x10¢(100) 9
o 100.04+5.9( 65) 30.0x 10¢( 86) 5

PFC responses in untreated mice and those administered HCAR (10 mg/kg/day
s.c.) for 10days were evaluated 4days after SRBC immunization by i.v.
injection. Mean of 5mice=+S. D. * p<{0.001 vs control group(—). **4 days after
immunization, mice were bled and sera pooled for agglutination tests. Antibody
titer (N) is shown by the reciprocal of positive final serum dilution expressed

as 28,

Fh#rh SRBC 2x107 cells, 2x 108 cells, 1x
10°cells “CRfEL, 4 A#%o PFC K, HA
titer XL DTHD. ZDEMNDL L Saline
BEONBETIX, HEECHKH LT PFC »
BN LT3 b (423, 67.7, 154.6), HCAR #5.3%
TRAFED LI BE (2x107 cells) ik 2
fasMmE R (79.7), FURED £ B4 (1x10°
cells) i i335% WA X1z (100.0). = D#EEFRIZ,

Table 2,

SRBC iz x5 HA titer ¢ $ZE-351F 53 SRBC
2x 108cells TIXZ 3 b 7t \» 2%, SRBC 2x107
cells Ciz 3 b 7 & ER L SRBC 1x10°cells
TINS5 ETHLE Tihbb, BoRE
FBcx L G EE MR, neEE
v, SBE O RER B IR g T
5. C iRz, HCAR »\4Smmife e BT
B EERLTWS. GABA oW HIRE

Effect of GABA on PFC and anti-SRBC antibody in

mice immunized with various number of SRBC.

SRBC GABA Number of PFC (% of control) Antibody
per chamber per spleen titers 1 N***

10 - 26.7+3.4(100) 4.3 % 104(100) 6

+ 31.2+2.3(117) 5.5%10%(128) 8
1% 108 - 47.24+4.0(100) 9.4x10%(100) 8

+ * 56.5+5.2(120) 9.9 x10%(105) 9
Lx10e - 65.63.9(100) 12.3 x 104(100) 9

4 *x 38.025.3( 58) 7.0x 10%( 57) 7

PFC responses in untreated mice and those administered GABA(4.3 mg/kg/day
s.c.) for 5days were evaluated 4 days after SRBC immunization by i.v. injec-
tion. Mean of 5 mice+S.D. * p<0.05 ** p<{0.001 vs control group (~—), ***4
days after immunization, mice were bled and sera pooled for agglutination'
tests. Antibody titer (N) was shown by the reciprocal of positive final serum

dilution expressed as 2°.
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DRI TEE A K L. GABA 11 HCAR 10
mg/kg LEEAD 43mg/kg % 5 AMIES L
o, ZDORER, HRED I WBEOEEIER
5SS, BURED £ WHE O BRARER IR
40~50% % %] U~(Table 2). = o #EEiz, HA
titer ‘CHE ST Hh, SRBC 1x108cells =it
LTiBEE S 5% 7ot SRBC 2x107 cells 1

Table 3,
mice of various ages.

HLTE61nH8~LER x4, SRBC2x108
cells it LTRINBTIAE TR X% .
GABA i d iR B X % RISt Uik & 74 &
TERAER S .

B. YURMEIC &K 2 RERKICHT S
HCAR, GABA o:EE5ER

—Be, REH< Y AXBGCEEIR S ¥R

Effect of HCAR on PFC and anti-SRBC antibody in

Age (weeks) HCAR Number of PFC (% of control) }.\ntibody
per chamber per spleen titers | N**
- 95.36.1(100) 14.3 % 104(100) 9 ~10
=8 4 % 52.26.2( 55) 72%104( 50) 6~7
- 77.1+:5.2(100) 14.4x104(100) 7~8
° + * 110.5+4.7(143) 23.0x10%(160) 8§~9
— 51.76.4(100) 9.7 104(100) 5~6
% 4% 132.3+9.1(256) 29.8 % 104(307) 10

PFC responses in untreated mice and those administered HCAR (10 mg/kg/day
s.c.) for 6 days were evaluated 5days after immunization with 1x10® SRBC
by i.v. injection. Mean of 5micexS.D. * p<{0.001 vs control group (—). **¥5
days after immunization, mice were bled and sera pooled for agglutination
tests. Antibody titer (N)is shown by the reciprocal of positive final serum

dilution expressed as 2.

Table 4, Effect of GABA on PFC and anti-SRBC antibody in
mice of various ages.
Age (weeks) GABA Number of PFC (% of control) A‘ntibody
per chamber per spleen titers : N**
- 142.1-6.8(100) 12.8 x104(100) 9
? + * 63.943.8( 45) 4.9x10%( 38) 4~5
- 112.4+8.1(100) 13.5x 104(100) 7
? + 113.2+4.4(101) 16.8 x 10%(125) 8
- 67.03.2(100) 10.1 x104(100) 8
% + * 90.0+5.1(134) 20.3x10%(201) 9~10

PFC responses in untreated mice and those administered GABA (4.3 mg/kg/
day s.c.)for 9days were evaluated 4 days after immunization with 1x108
SRBC by i.v. injection. Mean of 5mice=S.D. * p<{0.001 vs control group (—).
*¥ 4 days after immunization, mice were bled and sera pooled for agglutination
tests. Antibody titer (N)is shown by the reciprocal of positive final serum

dilution expressed as 2=,
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L, L EIRETTAZ LB R T W
%. Saline $5#CIL 5 BRMORH~ v At
NRTREE~ 7 A (25 8#) TR PFC 23 %<,
H@<v A BOEELE) TxdivT &b
ho 72(Table 3). X iz, HCAR 10mg/kg %
6 HRIHE LR Ti, K~ v Ao PFC G
VAR LIS WA REE < 7 A DR WREIG
3505 L, e~ v A0 ET Lk
PFC JE& o ik 2 f5 00 B 85835 58 & {F
A% AR L. HA titer 3 T h 32 EIOT 5#EY
ELTWwA. Tichb, HCAR o fif&ic X »
THEE~ v A TCREELSTIoen, REH~
v AL 9 ~107 5 6 ~ 7T ~TREL, Eig~v
225 ~6 BI0~ER L. TOKERLE
RIS U, 59 WIS HE L Cniie X 5
wERGExT % HCAR 0 REtEA 2R L.
GABA (43mg/kg, 9 BiE#E) w oW THH
BoERENB LA (Tabled), 2 BROREH~
v A 0EE e G st Uik PFC, HA titer &
» HEIvE B 2R L30ER L Lo E ~ v ADH
2 LURRGES LR ERfERE R L

C. HCAR, GABA o dose response

#iR o X 5w HCAR, GABA 42 T &5 1F A
MRBLVRERAFHOL IO PO RBE L L
T, TOERCREBRENDS. MOEHD

Table 5.
and DHR in mice.

Iy RAE-FRERERTOTE R L, —&
B EHRETS L EOERIRTEL, dome 3R
D g & Hi ¢ . HCAR, GABA oW TRE L
7-. HCAR o dose-response i, 5B~V
2% B\, SRBC 1x108cells i@ xt 3 % PFC
RIG%fF - 7-. 10mg, 50mg/kg 5 BHEHET
WEsfER %R L, 250 mg/kg A LG o RISk
HB VL ECETTS S EAEEIhiHA
titer T¢I, 10~250mg/kg CTHERRIER 3545,
500mg/kg CHB LV~ E TOETH B E T
¥ J-(Table5, left). 1 b 7 ¥ L33
DHR ‘¢4 10, 50mg/kg CHIEM % 7% L,
250mg/kg TIXRBEE L RABRE,L S L
e Bhs 4 & e (Table 5, right). Table 6, left
1. GABA o PFC, HA titer tx$% dose-
response © GABA 5, 25, 125mg/kg » H#ElE
F%5% L. %7, DHRIcH LT b, 25 mg/ke
b CHmER %R L, EHE dome (1H%ET
% 7r v 7= (Table 6, right). L#>1, spleen %
72 @ PFC T4 5 &, 5, 25, 125mg/kg L ¥k
HeEd L3 b, dome R g1 BE S h
7.

D. MMC & | & 2 EEAERISICHT
% HCAR oBEiER

SR E A % #> HCAR, GABA i« MMC

Effect of HCAR doseage on PFC, anti-SRBC antibody

HCAR doseage Number of PFC (% of control)  Antibody DHR( X 10-3cm ) ****
(mg/kg/day) per chamber per spleen titers : N*¥** increase in ear thickness
0 50.2+7.4(100) 5.3x104(100) 7 12.0+4.1(100)
10 * 81.04+9.5(161) 8.5x10%(160) 9 ** 15.8+4.8(132)
50 ** 66.0+8.2(131) 13.5x104(255) 9 *k 17.2+4.2(143)
250 55.2:£6.9(110) 11.3x10%(213) 9 10.64.7( 88)
500 49.3+5.7( 98) 8.1x104(153) 7

PFC was enumerated 4days after immunization with 1x10% SRBC by i.v.
injection. HCAR was administered s. c. for 5 days prior to immunization. Mean
of 5mice+S.D. *p< 0.001 **p<0.01 vs control group. ***4days after immu-
nization, mice were bled and sera pooled for agglutination tests. Antibody
titer (N) is shown by the reciprocal of positive final serum dilution expressed
as 28, **k¥k Mice were injected s.c. with respective dose of HCAR for 2 weeks,
and sensitized with 1% picryl chloride/in EtOH on the 7 th day.
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Table 6. Effect of GABA doseage on PFC, anti-SRBC antibody
and DHR in mice.

GABA doseage Number of PFC(% of control)  Aptibody DHR( X 10-3cm )****

titers ; N*** increase in ear thickness

(mg/kg/day) per chamber per spleen
0 69.24-3.9(100) 13.3x104(100) 7 12.2+38.1(100)
2.5 65.54+8.2( 95) 14.4x10%(108) 9
5 * 97.74+82(141) 21.4x10%(175) 10 9.3+4.4( 76)
25 * 99.0+9.7(143) 20.8x10%(156) 9 13.8+4.1(113)
125 * 96.1:+4.9(139) 17.4x10%(131) 9 ** 16.7+£3.1(137)

PFC was enumerated 4 days after immunization with 1x10® SRBC by i. v. injec-
tion. GABA was administered s.c. for 9 days prior to immunization. Mean of
5mice+S.D. * p<0.001 ** p<0.05 vs control group. *** 4 days after immuniza-
tion, mice were bled and sera pooled for agglutination tests. Antibody titer (N)
is shown by the reciprocal of positive final serum dilution expressed as 2%
##*% Mice were injected s.c. with respective dose of GABA for 2 weeks, and
sensitized with 19 picryl chloride/in EtOH on the 7 th day.

TETT5RERELRETAERAYR 5508
AR Uk, 5 BRO~ Y 2AcMMC (i.p.) &
HCAR 10mg/kg (s.c.) % 9 B [ R85 L,

SRBC1x 108 cells w33 5 PFC KL% 1T - fe.
spleen 79 o PFC t& % &, 100, 500 pg ©
MMC ¢ PFC 186, 35%{& T3 %35, HCAR
RS LB Tiith £ hl09, 54%
1= [8l48 L7 (Table 7). GABA 4.3 mg/kg ¢4 H
KO EIELE 22 ¢ ¥ 7= (Table 8). Table9 %

DHR OfRchsr, 1%EILEr Ve X
H—WEEDOE AL 6 AR, MMC 1mg/kg
(i.p.) & HCAR 50mg/kg (s. c.), GABA 25mg/kg
(s.c) ¥[AKEHE L, 7HERK test L DT
»%. MMC -c45%1c{&F L7 DHR »% HCAR,
GABA CExhZ h87, 61%EE L. BlED
X 51z, HCAR, GABA 3 MMC & T 5%
FEHSRE X DE LR X85 & EAEE S .

Table 7. Effect of HCAR on PFC reaction of MMC~treated
mice.
MMC cA Number of PFC (% of control) Antibody
HCAR .
(ng/kg/day) per chamber per spleen titers I N**
— - © 136.3+3.9(100) 25.6x104(100) 7
- 122.3+7.3( 90) 22.0x104( 86) 4
100
+ 116.34:6.3( 85) 27.9x104(109) 5~6
- 49.4+8.1( 36) 8.9x 104 35) 4
500
+ * 76.6+6.2( 56) 13.8x104( 54) 5~6

MMC (i. p.) and HCAR (10 mg/kg/day s.c.) were administered for 9 days prior
to immunization with 1x108 SRBC. Mean#S.D. in 5mice. *p<{0.001 vs
MMC-treated group (HCAR—). ** 4 days after immunization, mice were bled
and sera pooled for aggulutination tests. Antibody titer (N)is shown by the
reciprocal ot the maximum serum dilution with positive aggulutination tests..
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Table 8. Effect of GABA on PFC reaction
of MMC-treated mice.
MMC Number of PFC (% of control)
(rg/kg/ GABA
day) per chamber per spleen
— - 176.8+5.1(100) 23.2x10%(100)
- 150.2+3.8( 85) 19.9x10%( 86)
100
+ * 209.6+5.7(119) 35.2x10%(152)
— 60.5+4.9( 34) 9.1x10%( 39)
500

+ *  911+63( 52) 10.7x10%( 46)

MMC (i. p.) and GABA (4.3 mg/kg/day s. c.)
were administered for 9 days prior to immuni-
zation with 1x10® SRBC. Mean+S.D. in 5
mice. * p<0.001 vs MMC-treated group(GABA

—).

Table 9. Effects of HCAR and GABA on
delayed hypersensitivity reaction in the MMC-~
treated mice.

No. of increase in ear thickness

group mice Xx10-%cm (% of control)
control 7 21.4+6.7(100)
MMC 7 9.6+5.8( 45)
MMC+HCAR 7 * 18.7+£8.1( 87)
MMC+GABA 7 * 13.0+4.9( 61)

MMC (1 mg/kg/day, i.p.)and HCAR (50 mg/
kg/day, s.c.) GABA (25mg/kg/day, s.c.) were
administered from the next day of sensitiza-
tion. Mean+8. D, * p<0.05 vs MMC group.

N. & ®

X513, EAEKROLBEE homeostasis
T 5 RERD L AKEEOEAYEIL,
% LABEEOE\ potential % # - Joffk
RIETCH % granulation % {@3 5 £ B EHEY
BThbbiELlk TTREEDR LY,
granulation (REEHOEE - HCAR = X
DL ED IR, FHLLZ L SERE
FEERLRE L. £ B L 7= HCAR,
GABA 0jafMEEER L &b R E M, A
BEE LR © homeostasis % #5135 EH

BEHIhe. ThbOWRERIE, EELO
W k5 HCAR o #4#4]Y, cervical
erosion'®, herpes progenitalis'’, cervical
squamous cell carcinoma in situl® 7 Sic %3
HBhCBERERSRC L VESH bR, ¥
Tl ORI, BB R7ET S HCAR o 4 1
WEEBHEEZTRTS.

195741 Cook &%, brain extract ¥ anti-
staphylococcic factors %% H 1, 1968423 % 11,
AHCAR #E L LIPHETHH LR R L
Fo. LT 19694E5) staphylococcus aureus T
%tk HCAR 25 L TR\ B 1X, M
Hiew LTRWCETRRER YR T L 2BEL
fo. L LEDHEOWTRII 2k b3, Cook
Hix HCAR o RYBI (R 2R LB 7t o
fo. Z# 5o HCAR ofg R X v, Cook
DABIEE UGB e F O 1F B 0 g B &
i,

homeostasis % #I#H3 5 LEEFRE, HRBE
{REER, TicbbAREEREIEN (sponta-
neous healing action) o 4: B EE M A B 77
ET5EEYE X b, potential #58{k T 3
CEMTRERER LR LR X Y, KIE,
By, 32, %ERTc L “BH & homeostasis ik
#Ew variable IR FEETH D" L\ 5,
BRI RBEFFRB AR L in - e

Ef33

REHEPb3 B4, ER#E % % - T homocarno-
sine ZFREFBE UCGEAZ h i B, Wbk B
B A TRRL L BT 5.
APROFITIC Y i » T, HEBEEYHEES
BAZE U CTH X RIAHIHRREERUNE B - BAKRE
BWELRERESBESR R B ErET 5.
TRl i)l ) Ee e K 3.
ATFITIBAI56, 57, 58, 59, GO HA AN HE
PEREES X ViThhicb D Th 5.

X 13
1) Berger, A. J., Schramm, G., Hamagami, L. &
Cook, E. S.(1957) Antistaphylococcic factors
in brain extract. Nature (London), 179, 588-589
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BEREREBFERKESR

=] s BER614E 3 A 1 H(J:) 1:00~17:30
B O BRHEBAFEENE 1RERE
URBE | FNBRAFEYHEEYSE KBRS NLEEE

(— #% o )

1. REXRHOFERR (MEF N+ TiRBOBK
ZHEAEEER)

HILREE GRYEX B, 48

MNEEECET S e v=floEEr, LM
btk dTwT, BARBEBINTVWAE DS,
o, BEREB¥ITREYHBRTS 5 L TEER,
o0 AR L\ (Ramén y Cajal & L OVE¥EA
FRFEFE_FH - BAEROH I X %)

BRI, MladroBEMEEEL, 37kl
BELRSERHTE, SERIERE AL YOBEN
B, EBRGEEAAL VRO DR KIS, 8
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ZH\WTh, M/MROBEESR B B EIE L.
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DBBTEDBREAENEEDDDEEZL DR TW
B, TOXHIRYF TAYRERLETHMRERCE
75 MlaEERRORIE, REERET LIRS
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HEBROBREBENHALAI LS, BIEEE
fr, BigH, AR, Na 221 7% Ca 214 7iBf
THREY, Sb e BB B RvwiEdz kT
Elehote.
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