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Abstract: This experiment was performed on mice to investigate the effects of an immu-
nopotentiator, picibanil(PC), on the immune responses such as phagocytic activity of reticuloen-
dothelial (RE) system, E rosette formation rate of splenic lymphocytes and morphological
changes of lymph node tissue, Groups of mice were treated with a single(1KE/kg BW) or seque-
ntial (0.1, 0.25 and 0.5KE/kg BW for successive 3 days) intravenous injections of PC, PC
treated and untreated control mice were sensitized with 50% sheep erythrocyte suspension(0,2ml/
mouse) at 1,3,5,7 and 10 days after PC treatment. Functional and morphological examinations
were carried out 5 days after sensitization,

The following results were obtained:

The phagocytic activity of RE system and the weight of liver and spleen were increased signi-
ficantly at 3rd, 5th and 7th day. The peripheral polymorphonuclear leukocyte and percent of
lymphocyte and monocyte were slightly increased. The rates of E rosette formation of splenic
lymphocytes, sequential PC treated groups were more increased at 3rd and 5th day in sequential
PC treated groups than in single treated groups, Thereaffer it returned gradually to the control
level by the time of 10th day,

Microscopically primary lymph follicles with indistinct germinal center (GC) were partially
disrupted and the parafollicular areas were consisted of fhe pyroninophilic cells in control group,
In PC treated group, the parafollicular areas were markedly proliferated and developments of se-
condary lymph follicles with enlarged and prominent GC were more pronounced in the sequential
injected groups compared to single injected groups.

These results indicate that PC affected not only parafollicular area of the T-cell area, but also
GC of the B-cell area,

It suggests that PC may potentiate both cell mediated immunity and humoral immunity.
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wEY BERE RN 2 MRAENE RERES
E A, RgRe] #ERET od BEe 46
ol gk REZiEe] MinstA "ok ole} 2L R
R MEstE #RES RAFEHMER (mmuneé effe-
ctor cells)#}x &b (Knight, 1982; Snyderman &,
1975, Wilson, 1973), <j7lel& &MErmE, A&
A 2 HEZR Sol vt BEEBHMRE HEo 8
Aol fFFESh Al B (self) 9} JEH T (nonself) & #7
& AT e A Z U] gl BEHEC BA
3tA He olE HA ERFoZN 4EE F7EsHA
$teh(Schaffner, 1986). =3 REFHMEET HHBA
ERol EE=E ] QA = BREAA EEsIA
MEE 2 wtolel a7t s LBl BURS KE
& B o] 5o KYE W 52 JEHC] #AFW
o] & #Mibue] LB MEdEBO] Bindte BBl
pigstAl "o} (Pike 5, 1977; Hill %, 1976; Kleiner-
man, 1974).

JLskol KR P HE I (LB REEYT BB o ot
MERE JBolV Y] e FAET EHABSE A
sodeh. 28y &6 M) o] & M miEe BB

oz o] MRl o] o] Yz (Neu, 1984), &
fEol el M= #epazEmel i ol ol HBEME M

249 HIfeHol MIEEe 2 sz AUt

webA el HEPRES FIRst #RM =
= IR R FEY] BEBES EtAE - 9
ol WERAE Bl wil ol & HMZ KMl
91 .01 (Goodnight®} Morton, 1978), A 2% FiE Ll
Hel BB o fp)HkEe] O3 Fsh ke A
5 9t

A frBgoll f# 18k picibanil (PC)-& Streptococcus pyo-
genes Sufk type 3& ik, BRRSEMR JEAIS] o2
SR BREA —E JEHRRM RSN,
BCGe| sl F)agnme] #Rel 9=, BHisEME 5
iy FEREEE ERE BkE s BlifEAel slvte &+t
(Kimura 1976). =)} PCrl fE+9 REWMES 7L

A7) #lel Aol MMAZEN FERKE (Uchida
9} Micksche, 1983; Ishii &, 1976; Kimura 5, 1976)
of fkFHeA, B IR (Aoki ,  1976)c] k3t
= Aol A A= FEErlt £4 HAD BES 3t

] l -'%5° PColl &l of2] EMEEo] RAS #3
o2 Bl Ao Fimtkst Brocbig=
'ﬂéﬁ.ﬁ] o ByWEERS] HBREE Sl EAY

Biye 2 nig-2o] PCE BBty MERMBE BRI
A7 g, HERKS e B/l ke, B
WiHIRES) erythrocyte(E) rosette HMREE 2 HEHHS
Hgeem ¥k 55 Bt RasES ot BEE
 Eu<Ra

LEE I P

KEDY X WMBEH  ABREYS A KB HYNE
Frmol A %7 FES ME 30gRste] e ICRA
o B g R RIGol #ek

EEAS REWEK BB Fr#ld ol E kel

1XE(KE : Klinische Einheit, 0.1mg of dried Stre-
BRE HEEt S HIH, BE koY 1H
off 0,1KE, 2Hel 0.25KE, 3H¢| 0.5KES idiggsrmgt
g WO 3y o, MHRmER(SRBO)GHE #
Bk Zl& HWRBeR ARk & B vh$iw 1B
Friflel whul FRaBRAE BRI % 1,357 % 100
Ao 5HE MBANKR ARMBEES FtgH e R,
Vel A 5E e RMTEEBMEA sl 2 o9 wH
W o7 e 2 BREATES E rosette FEKAE D ML
Bk MR £4 #RsI S

om0 BERCITE Y FEfEEs
picibanil(PC, dxslilsl, mWur)olw], fiufs #ELEC] 4
HARK 0.2mle] SAHEE HEstd BiFRAR i
AT

R 3 B PCH o] w2 /889 REliES] b
& wRsy] 9% HiFeRE SRBCE #)sHsich
(Mendes 5, 1974). SRBCE: #:e] ®iiglfel A #Rm
3 % e Alsever'si (pH 6. 1)0l maled 4°Coll #
Hotd Al B # 28 LR 2 B Rl Dulbe-
cco phosphate buffered saline(PBS, pH 7.2) 2.2 400
Xgll Al 204 3 SE.LEERESTE o, 5X10°SRBC/
ml R PBSel FrgEdtel . #°l 0.2ml(1<10°
SRBC) & 44 SHURil &8 vh9-22 REEFINE
A RfEAZ e

AR RAMIES WRE WE: & BRE 9
S0 MIMANER ARMY ARk FiE (e
=, 1985)8} 7te] Biozzi %(1953)2] carbon clearance
Kk FRsel KRS,

EMMAR BMERM X HHHE & e u$2of
Wk pmREe ol EaltE b BBRS {JJ
Biotel mEEEME 2 suel= oebae) #ikd &
kel wheb FHEEkgl ot
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£ th4 WES HIROREE 5, 1986)9) Jidel wet
E#oisich

MO HikPs MR PCHEY o2 HEfe
ey MLs BEshy] 99 LEd #eEREst ¥
B w2 A BEKELGS BHstd 10% SHRE
Zaddd] EEd & #wikel =k sty miEE A
# H-E, methylgreen-pyronine(MGP, Elias, 1969)
9 reticulin(Gridley, 1951) $fa-g 3 3 EEsI )

g =R

BMARR MM WRAE : HBMS) carbon A&
WEK)E 0.038, WE EHAHB()E 5.87+0.0620H
Wl % [ Bol A PCHREME 3HA e #mslr
A &3l 5 FE] o2 = (p<0.05), =z # A
WAool gEfEst FulshA o #REMeZ AR#E
o] tta EH S ¢ F A= (Table 1).

EIAAE BE 1HA 8 2 k] Juis~]
Azt 5HA O] KEA o] 2z (p<0.05), =z # A
A WEo] HEEd JhgleH, i REE [
o el Fol BEESIA.

B 3 Mool ER BME  HEH olexo H 2 B
e Y BB £4 1.55g © 0.18geld] ] &1
92 I8 A% EERg EAd Utk #3 56
Aol B L M E&Eol L2159 1.78f5( #)
283 1.33459F 2.334% (I 8H 2 &% Bmslol A

o}.
EMMAA BMER W X FHES HE: HEHNY
BIER (108K /mm®) £ 12.840.7914 s PCH
B g4 #nd @EEeldd. am®Re ESEE
BB Ioote] BRRY WER/T Gmik Ko #R
o me} thio) WS MY ¥ mEBH FRAdA=
ity BEHLS g (Table 2).
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Fig. 1. Effects of picibanil on E rosette formation

of spleen cells in mice

Mice were injected iv with a single(1KE/Kg BW, Group
1) or sequential(0.1, 0.25, and 0.5KE/Kg BW for succe-
ssive 3 days, Groupl) on indicated day, and sensitized iv
with 0.2ml of 50% SRBC. Rosette formation test was
carried out at 5 days after sensitization. Responses are
expressed as mean+S. E. values from at least 5 animals.
Horizontal dotted line indicates the mean values of control
group. * P<0.05, ** P<0.01.

Table 1. Comparisons of Phagocytic Index(K) and Corrected Phagocytic Index(a) among the Experimental

Groups
Experimental Phagocytic index Weight(g)*

Group Days K i Body Liver Spleen

I 1 0.048 5.441+0.31 28.1 1.64 0724

3 0.055 5.9240.41 30.0 1.68 0.27

5 0.088 6.12+0.17% 29.4 1.77 0.32

7 0.084 6.031+0.11 29.4 1.87 0.37

10 0.078 5.9010. 20 29.1 1.87 0.23

I 1 0.072 5.95+0.23 29.2 1.76 0.28

3 0.014 6.62+0.09 30.4 1.81 0.35

5 0.024 6.77+0.11% 28.6 2.05 0.42

7 0.127 6.7640.14 30.3 1.84 0.41

10 0.072 6.0240.12 29.5 1.72 0.28

Control 0.038 5.87=%0. 06 30.2 1.55 0.18

* Average values of animals examined.

** The results were expressed as mean+S.D. values from at least 5 animals.

# P<0.05



E rosette /i3] ¥ @ Mifut: RgseEe] JTH
BEE dolxr] $3te] BRI MEMKS] E rosette
WR #ERe Fig 15 3d. &, EBE #ExRY E
rosette R E L HBE A 23.7+0.9909 ksl 1%
2 [ 8ol A 25 Feifo] A whebA s gl ot
%, [#lAe BR th 384 (24.8+1. 1) 5-¥ #mst
7] A &3t 5HA (27.340.6, p<0.05)0] HiEol &
g # AR s 1084 = HRE} Esisiol.
FEH A B8 % 1HA(25.140.5)FE s 7]
A 23 3HA 28,940.4(p<0.01), 5HA 29.5+1.2
(p<0. 05) ol iES # A Fa=).

HEKSC AMEY PR HWEN KEKEE) A2
FiRS RESHAA —KHENES M —i Bk
=9l 3 Ml (germinal center, GC) & WIgEst=] o
ko, {35 H M (paracortical zone) = =2 pyronine
e MRS 2 HEMBEE s . ##
B o4 2 @l deld o BEMET S
Hol HSstd e, WHE M@K HES ddH.

ol2| 3l HH S MRS reticulin Hufa b MM £
ARG Bl o EosEz, KHAKRSS MGP %
fa & pyronine fif#: o2 BE= AT

H1H2 1A KES ME e #HEES 2A
., GCx Fadg o, 2 MM fEarl e w
B, #HEFMR 2 REMERE 282 ARl de
MBS ook BREME NP PHERS MR
Heol s, FEME 2 FHiko]l WA=

Fig. 2. Five days after sequential does of picibanil

Parafollicular area is markedly proliferated, development
of secondary lymph follicles with enlarged and prominent
germinal ¢:u.or are noted. H-E, X40.

3HA N WE S G —8 Wk Ak,
1HAC @ GCA XAMRE = BUh #E9
s, GREMS HEL PHEMARYS AlRs
#Ecdel ddch sEANAE —fe WE MR H

Fig. 3. Five days after sequential dose of picibanil

Parafollicular area and germinal center consist of mainly
plasma cells and a few of histiocytes and lymphocytes. H
-E, x400.

Fig. 4. Three days after sequential dose of picibanil

[n the most of the experimental group, parafollicular
arca and medullary region of the lymph node have numerous
pyroninophilic cells. MGP, Xx200.



Table 2, Changes of the Leukocytes Counts of Peripheral Blood and Its Differential Counts Ratio among

the Experimental Groups

Experimental Total WBC* Diferential counts(%)**
Group Days 10%cell/mm? Neutrophil Lymphocyte Monocyte

1 1 13.540.6 25.2 70.3 3.2
3 ) 14.240.5 24.7 71.1 3.2

5 14.8+0.9 20.5 74.4 3.9

7 13.740.7 2.5 73.5 2.9

10 13.1+0.6 23.1 72.0 2.3

i 1 15.340.4 22.8 72.3 3.3
3 15.240.5 20,1 75.1 3.6

5 14.840.4 19.5 76.3 3.3

7 14.6-20.6 21.8 74.5 2.7

10 12.5+0.7 22.7 73.8 2.5

Control 12.8+0.7 22.6 73.9 2.3

* The results were expressed as mean=+S.D. values from at least 5 animals.

** Average values of animals examined.

g:8lo] Sl FiRelslern, R ENY $HE S MM
A 3HAY LS 2, reticulin fibers} FEEA
oA A ki i BRI 7THAME KE HKE
e #E AY BREA R, HRENY H#E
2 EZ2 pyronine §Ftt MIRE-S ZE MEE #KS o
dget. 10EANE 7HA S FR Kb}

HAMHE 104 FHEAN KRENES HEE F30)
AEHR s, HHRE BEA e, PR WH
MR e s EEIRS #EE . 3EAdE
LEA A o} el g B} fiHelE £ pyronine
i A Ee] MEMRE 2 GC(Fig. 4)7F #E/N
Koo HEEAel 2 #FEHAn Ao SHAAE KB
e the EFEfROlW, GCrF HFEstE m(Fig. 2),
HBREWNS EEIAE REMRES 8kt 2 B
%= 9 oh(Fig. 3). 7HAAE GCol A=) glow,
HREENS HHEY BT SHAA Y By
o 10EAANASE A #ENEA A Az,
TS GCrl @EEd oY, HERS g mES
Slov, BSES HEASIE Ml = MMEE o
% iR A},

x =B

HTol SEMMTHEE 453 2 RIM ] B ol e}
£ FrEstEc] ol#-2o] 2 (Neu, 1984), =3+ &
Bl A x HgEMe T L 28 R

BES] Jidtel RS T EAMEE FrEM ) BB} o9
e o d Wl mEd g7 95 Aad
#H o] o} (Goodnighte} Morton, 1978).

FEMREL B BB fEAd o gk By
BENS TTEA A BEMKESY) RERECE H
she] MYt BB BEHREES BSSA Y, BEaR
o WREIH =t B S BE Fz Q5 (Uchida
9} Micksche, 1983; Aoki 5, 1976; Ishii 5, 1976;
Morton &, 1974; kKA %, 1978). Rurmesmel f&
Hell N #A RAiE —BREYo 2 BRI =&
Ry HRESE 3 B REME (FHERES
TEMEILE st Zolvh. BRAY Rredke M,
uhol# &, HEBME £ )R ¥Y S Eaw
HE BEAA Fo24 EEY Mk = Seaks
9 REBES % HEN BRE HAsts A
(Morton &, 1974)°1} o} 4 ¢lo] w2 ME
gkvheh BRK Rl 9] wF ol E Mol
B = o8 go] Wk ey} BCG(Morton &, 19
74; Sparks %, 1973)1} Corynebacterium parvum (Fis-
her %, 1976; Oettgen 5, 1976), levamisole(Hoebeke
9} Franchi, 1973) 5ol 218 sEE:o JEdr R w9
F2 floln, ol FL BEY HKHANET WEAA Fo
EZX fE P HEAEE BeE 2o (Godnight,
1978).

A HBl WS picibanil(PC)-& JpERMQ RiF
WiE BUGMEA B BIK ERBA £E R
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e, Fife] Uchidaol Micksche(1983) & RBHWA
R EBAA AME fEHAY WERT BEEMEES
BEAR G ®Estd PCY A @EE Hislz
sk,

g, & KB #E PCY BREA MERKR M
Mol AR #in, RamEK B B 2 EH
HEo] wmE g olEld #RE AR E0978)0]
KE] PCE #HHI HRNA KEmER 2 Bigske]
Bin, oH§-2ol A PCHEER #% BESRS] EE M, MMM
AR Miie AfES] #m 59 #HRG Az —
el msolch =hebd el HfEst: T AR
AN E% M7} chemotaxis, opsonization, ingestion,
killing ¥ MM % (RMAE-—HEIRS] HERE
M) Sof WEEHE B (Xoshikai %, 1979; Wooless}
Di Luzio, 1963; & %5, 1985)% #h%detd,
PCo} fibut: REMiES JTHAA F2 AS5S RET
o} e

REBY A Wilson(1973) 7 Biozzi 5(1967)2 E
rosette AN (RFC)= THIM 2 K&t 3
2, Bach$} Darderne(1972)-& IE#vF-$-29 B
o] 4 SRBC$} rosetted o]& #ilfi % 66%7F T il
Ao AT B B2 MEMRAY RFCHAE o=
AR R THIR % MEfHEelHz £ 5 A
t}, w3 RFCY #szol 9leiAl SRBCO] #f ko] v
€48 RFCY #rF s s, effector T celle] RFC
oletE #i4 (Felsburg 5, 1976), &fE Hlifo] g
42 effector T cell®] #7} # g & &2 SRBCol| 3t
MK Fame BAE w9 £ #4 Knight,
1982; Reinherz 5, 1980; Wilson, 1973) $& %3}
o Kk Bl A& rosette FEAES] LLEE g B
o2 MK $E<Q 1X10°SRBCE RgA At 2 #
B RFCE #REfel| lba) PC f8FE A 25 ins
glov], Hpl #EMA Mo g SR A o
< EmE Ak o)A 7 #HBE PCE it RAFeR
A effector T cell?] iUBulE Fa88eto] #5479 Mt
o} &3 Aoz HEEY & WK #Rvezs ¢
F olxm, ¢o2 receptor il M 5 W] HX
H EEmE 93 #ylol Ekddh

BTN £HS 993 A HEHS Bl
HES EEZ EEY 2 Alel & g AW 3 g
HES RIS bz e KES dF-E MEHE R
of Zejsle BHEKE BRI Ao, o #HA W
EARE -k #ESRers ok HUES e ke
ol &= —X WE/ M MIFF.L(germinal center,
GC)ol WiBlsh=], GCHMES] HEE £2 Miln 7

BEIES Ao ets THWERT FES =3 K
Aol ® £2 THRE #X= o, WiEE B
A £Epo 2 Kol $i8= (nude) Bl A
o] el Mt WAl WEe] thymus-dependent
arcazby doh, HEE-S HESHE MEES BMER,
B, MENES M 2 REME Sold, o
S-S BAEIR Aolol Al cordfge® EEZIEE Aok
(Tizard, 1982).

A RS KR PCE BRI #ol A BB 2 2
Ye o e pyronineffte MiMEol MEA H1IH
ol L3 B2 PCrl #iMafE FRERMEC] 3o st
olov m3 GCO Wi PR BWM RS S
RS T 9SS EmEMo T BYIE fRe Sk

RS By £ obgy K R MMKE W
&9 ®al PCe @ MIMAKR Mlse) assiges
FHA 7 5, @ KA THERSY E rosette HEIE
S oA A RMoE MRk RERES WHETE
MRS iEikibel WEESS o § Az, o] #HE
o) M TR A BEES BEEN 5o THE
BROBEEEE 1k 2 2%k GCH Mm-S fAmKEH,
MGP 3+fa |- pyronine ¥ MRS s WEIRE]
T s 928 elile] PCr MiMutE 2 B R
Hiko] EA o RSty & fEE Foh

2y o)l g R e #ige whelr] 99
Az el WA EA Bl PSR M Lo o
YeEREE ] 3 9l T MEIR subsetse] @& OKT series
o MaE e Bl ¥ BHEER g HEe
B4 HUAsk ok fcel EAHYR Sk pHTRS E
Aol WEAGN SR REHEEMRES BES @A
Bl g MRSl AEmAES] B®Bldl W E A&
By Wit el pifrElejol & e g Azucoh

s O m

R M el el picibanil(PC)e] 4:489] #ik
Wteol VA= MRS LolR) Y3t vlfael PCE
B (IKE/kg BW) (] #f) =& ¥ 319134 0. 1KE,
2A# 0.25KE, 3H# 0.5KE) (1 %) #H3 # #¢
FRIMERE REFEAI 7] v REEEAY(1.3.5.7,9. 10H) 22
carbon-& F/N3F MIAEAIL R Al &R, 2 B
B EEMME, AWM AmE Bk ol8 ®AL,
PRBEA T#EES E rosette BKEE 5 Mgst ok
o) MEEY MR BEE #asle olele] &N
F 4aArt

PC 5o F-& ol 27l uste] #EESE MMAE
F WS AAES M R RS E#e] 3.5 % 7d
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A8 BRE [ B 2o [l oS st ot

HBERN e 2 HERAAE RH)HUT BHFH.L(GO)
S ZE —k WERKES SR pEse dxn
HREME pyroninefftt MRE M o &
H, PCEARAIA = FREAL/ EEsH wE=ge
W, BAEz FHI GCE ZE 2k WS o]
[ Bl Al Bope DRl A BFstgdet. ol=l 3t MRAT
RE PCHEI T cellfif] HREME oliel B cell
el GOl s M®eE nAx Ug§ dd Foh
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