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Mitogen RIBID b & T, WEMIEN B Y > Bk X DMbT 5 2 & MRS 3 12012, BT 21T-
7z, T-cell indepedent ¢ B-cell specific mitogen #* polyclonal B-cell activator & L THI&h 5
Staphylococcus aureus Cowan I (BAT SpA Col &B) #FWT, b MRMM B V) >/ 8k% 7~10 H
gL, COMBRYT 58K %, X%, (HERCETEMET CRBICEEL -, BTL T, *H
-thymidine (BAT*H-TdR &B%) DOEDAAE, ®ES w7 ) v ELEMKE (immunoglobulin producing
cell, AT Ig-PC L M) B U LI Ig B2 HE L 72, FHEBRL D, WBWEDEED T ) >/ 35k, SpA
Col fll#m & & T 3 HEEREED B Y >/ 5k DH-TdR OB YD AAFIZ b, 7 AMEIEREO Ig-PC R
QU LBEEEI RO I EBbr o, TheDBEIR, +52 SpA Col #8 T-cell indepedent @
B-cell mitogen TH 6 Z & £ 7AEL 2. VU » o SERRERAGIZ SHB X IINL, 5 AE I REE (% 68%)
EHOH, TORBECEY LIz, A, A~y ooSskiz, ERUA LS 2 > SEREEIROES)
KR L GigeT o THRFNELER L, PROBERIREER2 5 BE L D HEL, 7T BECEBEG
25%) (Lo, BEMEEMIEUTO &S 2BEENBREHEL Tz, 280, ¥A¥la b,
BREWEL b OBOFEEN R F 2 MIRE, REEOERZZEE2LOVbY 3 “EMRo” DBH
RL, BTHEBET TR, BEMRICEENL & CREL AR E 20— 80RO IRESED
Shfz, & 510, REEMFRICL, Th s OBEMEME SMREN g 2FEL, BB LET Ig
EWHT B I L 2 HEEL 2. BLEOKRD S, T-cell indepedent @ B-cell specific mitogen T#% % SpA
Col Db £ T, B Y >/ SRMBEMIAMET 2 Z L RS e,

Key words Staphylococcus aureus Cowan I strain (SpA Col), B lymphocyte,
Plasma cell, Immunoglobulin, Electron microscopy.

BB % 7 o 7)) > (immunoglobulin, T g~ L, TiRZESL THEOMESTS &
lg LB8) #EAT 2 THL Z iz L <HSBN T HESNT 299,
HIETHHY, BEMBORERRICEL T, #E - ERROD Y L SERO BB RICOEIRO—FR - LT,
RE 0 MBS SRR L Y oo SERETRFO L 0SB 2z ORI S ZUZEYE (mitogen) BBV S h, &<
v, REFEORBICMHEL, RETE, BEREREEU 12, B Y Y/ SERDEBGBED in vitro TOMEHIZ,
DHBEERIBOE L A LD, B Y RBRICHET itk & 0 pokeweed mitogen (LAF PWM & #g) 10~13
LOLEZBNTWE, B Y /3B, EEORER BELFERENTWS, LerL, 20k E&
BORT, HFHBROEELZ, #0, SHMLBE A HEME VG SR, mitogen 2#EHLTH B

In Vitro Development of Plasma Cells from B Lymphocytes Following the Stimula-
tion with Staphylococcus Aureus Cowan I Strain (SpA Col). Morphological and Immu-
nochemical Study. Mayumi Yamamura, Department of Internal Medicine (), (Dire-
ctor: Prof. K. Hattori), School of Medicine, Kanazawa University.
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D Y SERD MU EATR £, WEERICEHICBIEL
HREFEDLOTHRN, b i, Douglas 198
PWMRIBOH & TY v/ 38R % 153E L TEFHEMBN
B8 LTy, Uy BREPEMROBRETREL TH
LT ERW, LaL, PWMiZ T cell dependent
B cell mitogen TH 5729, A3 LH B Y >/ BRDA
OECEBREBL TV  LERs AW, LitdioT, ¥
BN B Y NBRARTH B Z L 2HERT 0
i, BY »/SBRO 4 2BIRWICHIBT 2 T cell in-
dependent @ B cell specific mitogen 284 B E %5,
B3, Z®& 3 7% mitogen & LT, Nocardia water
soluble mitogen (LAF NWSM & Bg) *®, Bacterial
lipopolysaccharide (LA F LPS & B&) ', Staphylo-
coccal protein A (BUF SpA & B) WERH SN 3 X
3% o1, £ LI, SpA 12D T, 1976 £E Forsgren
5193 protein A #&E I{£F ¥ % Staphylococcus
aureus Cowan I# (LAF SpA Col LBg) T cell
independent @ B cell specific mitogen {EED H 5 Z
& 2 EE LU TLL%, Ringdén', Romagnaniz®?,
Kasahara®»#Viz iz X D #5t & 1, polyclonal B cell
activator &£ LTOEALET D Z s hizsnT
ETW3h,

AHERIE, Douglas 5'90ps#R&E L) >/ SBRETBE
MR OB EMEENIC, X VEEMEICT 30 11Th
Nz, £7, SpA Col #3FHRD & 2 %4 T cell independ-
ent @ B cell specific mitogen #> polyclonal B cell
activator TH 3 Z L EHER L. 20K, ZhE
mitogen &£ LTkt MRIIM B Y Bk HlE&KL, B Y
YOSBROSTEE M & T 218TE R, MEBEME,
ffEEEMS, RUBETFEMSCLIDEELL. 20
R, BEMED B Y v SRS, BREEMICEL
TET2FRRIB/ONLOTRET 5.

HERUCHE

I. U/ BROBBE TRU B ) » /R BROFERE

EEAZD A~ INERIRIN % $REX L, carbonyl-
iron % 10%fnz, 37°C, 60 fiE#%, AAME LR
BTCREL. &iZ, Ficoll-Conray (ERE 1.077) H
EROERITTY Bk B8, pH 7.3 0 ) VEEBRE R

(phosphate-buffered saline, AT PBS & B8) T 3 H
Yedtk, RPMI-1640 55t B L, ROE Y >/ Bk
R, MUY T X B EMREERIT 98% LA
tTH-1 BONLRSE) VBRI OWT /4T
3 =¥ - CHEERMBROEAVCEn Yy MEE 2
E{TV, pellet RUFHBE L D IESL T, B U > S8k %18
7z.

II. TRUB Y Y REROFEE

i)

ERoBfEICL DB OINL, TRUB Y B
BEOMER, TY ¥ BRIZOWTRET LYy Mefim
B9, B U > SERICDW IR REIC & 2 s
H Ig BRSO OEEIC L DIT> o, L BEKOR
AW, VA F v S —ERERIENIE D B E 5T 1,
ZORRBUT Y v BAIETIIE 0¥y MRy
faik 96% LA L, fkasRE Ig BT IS 3% LI, i
DEAT 0.5BUTTH-7, BB Y~ HHEHT
IR lg BT 4% L L E vy R
Bk 5% LT, BEROBAIX 2% AT TH-72, Lk
D, TRUBV Y HRxZzhZh+HBEE L
ZrEzHN,

Il E/HZE

BEBIIFER (=) > 100 /ml, AL TS
422100 pg/ml), 2-ANAH T NI ) — 0 (Rl
5X 1075M) & & 10% FCS i1 RPMI-1640 %tz 747
>7-, DNA &®EEE, w4 207 v — %, L
RO g BORAE R EFIRE I IEREELR
v, BRI 37°C, 5%C0,, 95%air OFEEESB T
Fo7.

DNA EOREITI, =4 7 0 = LHiz Y v
B F 0.2ml ¥ OEL, mitogen 202, HER
T# 16 BERTIC3H-thymidine (LATF*H-TdR £88)
% 0.54Cif0Z 72, ¥z, semiautomatic multiple
sample precipitator i & 1, ) >/ 88k % Whamann O
Mg, Oz —BR 0 CIcTEROR, YT
v—¥ a ¥ (DPO 5 g+POPOP 100 mg/1 b vxY)
8ml WHEBSE, YA NIPH-TdR £¥EEy v 7
V=Yg vhvyd—THEL . BEHEEE counts
per minute (LA cpm & B&) & stimulation index (L
F S.I. L B&, S.I.=mitogen FIIAFO*H-TAR O A
H2K /mitogen JEFRIMAFD3H-TAR O D AHE) TR
bl

IV. SpA Col (2%f¥ 2 BBWMREDIES

SpA Col ¥R (HBEMKAYE, EHWFHE)
L REEE N LOT-808 % F iz,

1. SpA Col D EFEEE DIRET

SpA Col DEHBE 2 IRET 5 721, 1 X10°/0.2
ml DY > 88k, 0.001 25 0.005, 0.01, 0.05 KU
0.1%V/vE COEBED SpA Col % 5l MNZ, %47
o7V — b T3 HEEEL, *H-TdR QD ALE
FRE L ZOHR, LR T &5l
001~0.005%"/ DT dose response curve % T
H-TdR QH DAL 72T, 0.005% /v %%
HERKBEL LTUTORBRE2TH 72,

2. BHEY o SEREOKRE

SpA Col HllBz 817 5 E8 Y >/ SERE e RO 5700,
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Fig. 1. Effect of SpA Col of different concentra-
tions on *H-TdR uptake by B lymphocytes on
day 3 of culture.
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Fig.2. Effect of B lymphocytes of different
number on *H~TdR uptake and stimulation index
(S.) on day 3 of culture with and without SpA
Col. @: *H-TdR uptake with SpA Col. O: *H
~TdR uptake without SpA Col. X : S.I.

X477V = EEAG,B Y Y oSEkE 1Y 2A(0.2
mhED, 2 X103 1 X 10(F % TOEMITEU
LT, 242 SpA Col % 0.005%Y/vic 3 & 3 Wz,
SpA Col 12T 2 RIGHEA & 12, B2 1R & 912,
Vo SBREUEBEINE € 3 £3H-TdR DOEDAHKIZ
AT 57, AT background bINT 2 2 & m s,
com HFEERL, 520 SLOF: 1 X105~ 2 X105/
0.2ml (5 X105~ 1 X 10°/ml) D% EHMAIL - L
L. UTo%ET, DNA BEOBEIZIE 1 X105/0.2
ml &, 1§ g i & PR BZ ORI 1 X 109/
ml % fvs 7z,

V. %77 Y EEHAS (Ig producing cell,

LIF Ig-PC & 88) nExx

Kearney 50Ok &k b, & HAE THEEN
Ig #RE LI, $hbbBEILLI B Y /8% PBS
THIREE % 1 X108/ ml iCHAEEL, RS54 FH TR WH
L7, TOBRBEATCHREL, 5%KEMmNLy /
— N T—20°C, 20 FHIEE, & 512, % PBS TR
BO®%, FITCE#— T FHit b Ig Mm% (PBS T 40 {3
FRICCHER) T 3TC, 1WMReL, BUPBS TH
B L7, BOEERMEET T 500~1,000 (BEIZEL, 83X0
RooN ML, FAXELEEL, BSHT
MiEE L D Ig-PC B EMN#E LTHRD L,

VI, 5L Ig nERZE

HUEREZ 7 v 7 AHE (1 1gG-L, HlgM-L) *F
W, BRSPOHFETT 7 v o RBERIG (Latex
Fixation Test, BAF LFT ¥k & #8) 12 & b segugdhic
BEEIND IgM & IgG ¥FEH L. T4bb PBS

(pH 7.3) THEEAR U735 E B3 100 1] 2 KSR
D, Zhiz, Fllg-L 250 ul ARG E2 0 % 0h
KB LARs s 3SMERLE. BRSiRicEL2 5 5
v 7 ARTFOBEIRELBEL, BEORohx< R
2 e —BRRERI OMEORRS I e BERE L L, EY
R TH oL UHRD SN Ig-L OBREICRLT
Ig DBEZETE LT,

VII. SpA Col @ B cell specific mitogen & L T®

Balil

SpA Col %% B cell specific mitogen ThH2 Z L %

RITEHNT, ROEBR%ETo7,

1. SpA Col ® B cell mitogen & LT DEE O

Epy

FEBLB ) > otBR%E 1 X105/0.2 ml WSS, T
0.005%"/v® SpA Col fnz TH#EL, 3, 5 K07
HHEIZ*H-TdR O D AAEEZH/EL 72,

2. SpA Col ® mitogen {EB I3 3 T U >/ S8k

DREDRRET

FEBLL 72 B Y oS8R EE%E 1 X105/0.2ml K —F 2 L
T, QT Y o8k E%, 5X10% 1X104 2 X
10K U1 X105 & @kssghoL <anz., 0.005% "/ SpA
Col DFETT, 3 BREE, —EHO B U v/ 88kic
MY BT )y BROFEEH-TAR OELD ALE TR
L7z,

Vil. SpA Col @ T cell independent & polyclonal

B cell activator & L TO5FH

SpA Col 2T cell independent @ polyclonal B
cell activator TH3 Z & ¥FERT 5 BRI TRO EE %
To7:.

1. SpA Col @ polyclonal B cell activator & LT

DYER D#RE
BB Y >tk R 1 X10/ml i BEL, Zhic
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0.005%"/v® SpA Col Mz CH#EL, 3H, 5H,
7 AR 10 BB, Ig-PCEHROEE L i<, HrEE b
o lg EREL .
2. SpA Col @ polyclonal activator YERIC T
3 T Y v BB EOREY

FRIL 7= B Y oo SBRECE 1 X108/mlic—@i LT,
Zhi T U > 88k% 5 X104 1 X105, 2 X105/ U7 1 X
108 & #iveREN L T2, 0.005%"/v® SpA Col DFFFE
T, 7ABEEL, —EHOB Y ¥ HRINT S T
Y USEROBE R biE g BTREILT.

X, ERHTEFHERE

w3, 5 RV T BEICY v SEREER £ EIL T,
1,000 rpm, 5 AL L THE SNz pellet ZLATOR
REENBRHELT,

1, ¥L¥REIc L 388

(RS HEA RO BETEA 2 ER L, ¥ ATHR
mefTe, Y SROBEENELERELL.

2. RriEEEMEC & 228

HEERZAOBRBEASFRL, EbHEER
e (AANEFEM, L~ X dark medium x40, X
100, @7 4 V¥ —MR) TTHEL, 343~ F%
HERLEEREAT .

3. EFEMBC L OHRE

pellet L2 5% 7V —ATATE FEERTL, 2
R 4 CTBEEEL 0B, PBS (pH7.3) HITHE
BAMETIL, 1% AT Y ABIICT2 B, BREE
L. Bl ERERED Y ./ —LRTHAL,
TRF VB TEE L, BRI 2ERL, B
v o=k s VRO ZEREETY, BEEF]
EM.-100 BETEMETERE L, EERREL.

X. WEESM L ) o AFIREMEE HIRE (FEkb

£, %)

BFEMSEAVT, 100 EeEHEL, Z0OM
Jal, mOKE S LW, N/Clt, #%7 u=F > DR,
B B Y > SEERRBEHERI O IR GPERLE, %)
FEEL.

. REEREgERoHRROEE

BFEHETRVT, M0 EREL, =0
HBENO Golgi #8, HE/IMUEOREORES LU
FRFREE, BOME, BruvF oL, BE
MiakEMiE O HIRE (%) REELL.
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I. SpA Col @ B cell specific mitogen & L TD
Bl

1. SpA Col ® B cell mitogen & L TOEMA (B
3)

it

FE4U B ) >/ SERIC SpA Col ZNx THEEL, B
1ZPH-TdR O D iA»HE A5 L, 3HETRADR
DhagERLI: (E3).

2. SpA Col ® mitogen fERIICXT 5 T U >k

DEEORE

Wiz, —EEO B U oSERiz, TV v SERECR EIR
MLz, EERLL:, BRT, BY U RoOR
SFREIEEEETL L, M4 AT LD, H-TdR
OMDAHLIZ T Y v/ SBROBEHECEEERIT—E
TH b, SpA Col HEHE B ) > Bk HIET % Teell
independent @ B cell specific mitogen THHIEN
WRaniz.

, epm Ix107)
3

3H-TaR uptake
ql

1 2 3 4 5 & 7
Days of incubation
Fig. 3. Sequential changes in *H-TdR uptake by B
lymphocytes. @ : *H-TdR uptake with SpA Col.
O: 3H-TdR uptake without SpA Col.
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Fig.4. Effect of T Ilymphocytes of different
number on °H-TdR uptake on day 3 of B
lymphocytes culture with SpA Col.
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Fig.5. Sequential changes in Ig-producing cells(A)
and Ig content (B) in the supernatant of B
lymphocytes culture with SpA Col.
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Fig.6. Effect of T lymphocytes of different
number on Ig content in the supernatant on day 7
of B lymphocytes culture with SpA Col.

II. SpA Col @ T cell independent o polyclonal
B cell activator & L T 05l
1. SpA Col @ polyclonal B cell activator &£ LT
OER OME (B45) .
BB Y > 5Bk SpA Col 240z, 3H, 5H, 7
HED 10 HEsSEL, HET 2 Ig-PCH (IgA+1gM
+1gG) 7 s TR B s 2 Ig (IgG £ 7212
IgMix@ET 2 &, HIcsSAETHEMLIRLD, 7
HETRRICZ 0, BRI L (B5). &8,
FERT U 2 SERSMENCIE, Ig-PC RO B Ig 3t s
gz,
2 . SpA Col @ polyclonal activator {EfF 234 3
T Vv imoREOKE (K6)
WIZ—FD B Y >80z, T U >/ SERECR WiRsgin

LTHA CHEERLL:, BT, BY Y SERORSR
7 HREBEELL. M6WRT L, HiFlgmid,
IgM, IgG £ iz T Y >/ SBROTFIEICHEE 2T ¥~
FETHY,SpA Col B ) o/ SR BEEFIET 2 T cell
independent @ B cell activator Th 2 & & HHER X
i,

HI. #EREMTAESENETL

1. ¥FaPREmR (E7)

SHE 1V rSmizREAL, MitEiFEEd
FED, ZHRIEHET, ZAOMEOBEEBL Y o SERREE
HMEEMBEM D Lk o7 (H7-2), —SHoME Tl
HEEACZERESR W (B 7-b),

5HHE: SEERR SN X IV v/ ZERREEER
DEPIZ, & HIZKELL 7Y v/ SSRGS 580
Uz (B 7-¢). ZVz, DBuss, MBS LD FE
EMCHE Y, SPOGEWE, BORES S, %
A TRAME R R T % R BT O MBS
BLKHE (F7-d).

THHE DY o EEREMEEEAS L, DR, B
BRHE 2 U v sBISEVC MBS L 7 (K
7-e). LirL, HERE DM\ IFEEN:, B0 0% e
B, BORHE, EHROENZERSETEE ST oh
LB L ERREOMIEASHED s koK
7zl (B 7-e, 1),

2. (CIEZHEMEFRE (K8)

SHE :MifnE, & vickB L, HMEENIZY
R E b b, IS T, BUMEOBERER Y v
ZSEFIRRMIAE S % < e o 70, HIBE W 2B EREZS DL
R S IEEMICEA TV, (K8-a, b).

5HA fMfaE, Mirsswkelny, MEER
DICHEERERIZEML, MREOBEERED L DE
BRie Y o/ SRR AT L T & 2208, SEEIMEIE 3
BEICHNTRER T2 -7 (M 8-¢). LiL—Eic
13, MATEPIRBRO RREFE L, BISRERE?
Y, 7o F CERIEFEL, BMEDRED S b K
7 REMR RS HEE Ligo 7 (B8-d).

7HH MR, ZNEL, sovF o BED
TROBMY SRRl S B o s X d Tk
o rz, R, MBEEPICRRE R L 2O 4 KE
23 Golgi 2D BlEe & 5 HEARICEFIL, BIE
TENT, BOAG 7 axF L BEOBEY, RHLE
RS SHEEO onb L3 ek o7, Zh
o OMIFETIE, MEEOHEHEEREILEAERDS
Nigdrolz (K 8-e)., ZHDEWRL LVEEMNS, %
BofflEb oo s L3 kot (F8-1).

3. BTFHEMSNIRE (K 9~11)

3SHE : F AVFIREROMMEZERR L Fkki, KB
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VAW AIPZAL =5+ kel = RYAS B B ML S W AN )
5T, MEE, e bk L, MRE
AOREIR, SHOLERK s 2 fEHP LV LERY
O EA L BHE I PR /INER S B i/ NEIRR &
E¥ 2 BE/NIESED SN ARETHEMTSH -7
LaLEY Y —aidKBICED SNz, BIIERBLZ
YOMEL, rovF  IIEERTRET, BEIEH
BTHho (E9a, b, ¢, d.

5HE: 3AEKRsNE LI BARBEOY v/ 3K
KEMIEE (B 10-a, b) D iEH» 2, MEERHEARETH
278, SHAERNICIE, BIRRETI2ET 3 L (FHEL
FEAEERE SN, 7o F v oSIEO D&
PPRE T 3 MM &R T R AL EMR RO
snb LIk (F10-¢, d).

THE MR SEAELL, U v SERERERT
BB LT, —7F, SEEACEE/NMIEOFHELL
BB KRB ERRER E ELoNB D5,
Golgi EB R HEE/MEFOFEOE L v, BBLI]
B LELoNDbDE T, BLOBRHABEBOME
MBARERRT 2SN L 72, B 11-a i SRBV TR R M A AR A
frERTH, 083 aliac, MEERE, NE
b BN ERRE BT 3 EE/IMIE I RS
BET 2, BHRREF2RTbORPRrok, &
kb, roeF EEREL, BIMED
BERECH o 7z, B 11-bizizE 11-a &R L Mg & 0
RROWMBMLT, TRBTRECHIEEZONDIPE
MpakEmila e R Lz, $abb, 20X SHRTE,
MBI BHRREY 2 R T & < L HE/NE
BEDEN, 7uvFVERELERETH I, BME
3 EREERTH -7, M ll-c, dicix, RBLIBE
MM R R U2, che OMIRTI, MieE, &
i3 b, B PN LR S B D SRR,
X < S L7z Golgi #iE, Golgi & 2k MlaE 23
W BIRIRECT 2 R T L FE L IOHE/NMEES R S
Nz, BRBEEL, Zu~Fr3BETgicEEL,
WhO2EEREESEL, BIMERED S E o
7z,

V. MESHNBRECL D, | \FIREMERR UE

BiRIEERE O HIREORENEL (K12)

1) BRI ER L7 & D B EEERRHE D 5K
O3B, Thbb1) BIEFRIERLEEDLDRIE
BE5~8u D/NHBVIEEY VoK, 2)EE L FE{LH
rBbn2ERZ15~30x DREDY > S ZEHREM
Ba, 3)BE: AMbLMlaL Bbh2EZE10~20u D
F/E iR A Bl CE 72, 2 e @ 3 REOMIEDRE
BHAZE b, BIL2RL:. 3EHBRAD B VidhY
> rERI335~45%, V) > HFERIRIEILIZ55~65%% S o,

o)

T T + T T T T
1 2 3 4 5 L} 7
Days of incubation

Fig.12. Sequential morphological changes in B
lymphocytes in culture with SpA Col. H:
lymphocytes @ : lymphoblastoid cells. A
plasmacytoid cells.

BN RS s o7, S HEKIRADAH S0
B ) v oS ER I 20~30%, U v oS EFERARAE KR
65~70%, TR EMIEAEAIREE 5~10% 2 72, THE
ZIENB BT oSBT 50~60%, U/ SEEERER
WAL 10~20% L & b, —7F, REMEEERERG
20~30% L &L 2.

V. WREZEMNEREICL 5 1) o/ FREMRR URE
fRRaskmER o) IR & R AR IE DS
(M3, @5 KI12)

SH-TdR IL D AAEIC & D, DNA EROBRIIZ L
2E 2L, 3HEICEH-TAR DRV ALRIRE &
of, —7, BRERMIEEL, BEELL) v F
HREEROHERI LD P LER, 5HETES
WL, 3HEBICE, Ig-PC R U LR Ig DHEIE
EAERDLENT, BEREMNICLESBDLS S
7. 5BEWE, Ig-PCRU LB g LIl 3
DIWZAATL T, TEHEERIC & RBve BB R ARMAd 2
HELIZUD, 5~10% 5 Lo s L5kt #20%
B Ig-PC U L IgoinL, 7 HE THEICR
Sz, FRCTEEEIC S BEMEHEDO b6 53
& 20~30% £ AaBucEmL 7.

% 23

EMESEREREELF I LI, kLD, K
B GolgiEBABE T2 2 L, BT, O
RIED B VIZEBLL 722, Russel MEZEET S
bbb, MEENTWV2, 1955 & Coons »VIZ L
D, BEHEEEAWT, FIBEEEIENCETE
B0 RBEESBRES N, Z0MRENBEMETD
32 e SRESN TR, BroBEsmz ont.
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SHTRBEMRE R EEET 2t THL 2 L1k
RHFDHOEIATH B,
FEMEOFEERRICEAL T, fidoksic, M
EfEAHIRR (BHRANRMEREN) £V BRik
»H 5. HiFIZIE Ror iR S L2 AR O LhEM
kO EETIELIHE, KoM IFR SN BHM
EEFEONERE» SFHEET L2 LVIHD 2 BibiH 2,
%% X Michels?iZ K DIRIBENL B DTH B, Ih
SHigE b, H EFTHEFNHED A THAOE
Thpot, L UBEOREFEOHEZ TN, U
JSERIT, BEEDFEE, S, B U Y8R E T U w88k
FFoND LTk o7 EITB Y Y SBROBEE
fLiz > Tid, Preud’homme %9, Parkhouse 57,
Vitteta 5%, Howard 9% { D AEDQ%EEIZ LD, B
Vo SERDHURRIM 5 O THBERME E &, Ig %
BEETHEI8DL0IEZN, BEEELTER
B, ERRERMBHER DI TIEEhot. IOk
J7% B ) v SERDBEEERISMEDOFEBBIC B VT, &
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Fig.7. Morphological changes in Giemsa-stained
smears.
(a & b) Large lymphoblastoid cells on day 3,
characterized by the large nucleus with fine
chromation strucuture and multiple, prominent
nucleoli. Many vacuoles are occasionally visible
as shown in Fig. 7-b. X 1,000.
(¢) A large lymphoblastoid cell on day 5.
characterized by the large nucleus with the
prominent nucleolus and numerous vacuoles in
the cytoplasm. X1,000.
(d) An immature plasmacytoid cell on dayv 5.
characterized by the paranuclear hale. the eccent-
ric, relatively large nucleus with fine chromatin
structure and multiple nucleoli. X1,000.
(e & f) Mature plasmacytoid cells on day 7,
characterized by the dense basophilic cytoplasma
with the paranuclear hale, the eccentric and
small nucleus with dense chromatin structure, the
so-called “cart-whell nucleus”, and no nucleous.

X 1,000.

Fig.8. Morphological changes seen under a phase

contrast microscope.
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(a & b) Actively moving lymphoblastoid cells on

day 3, with many radiant granules in the cyto-

plasm and cytoplasmic projections. The
characteristics of the nucleus, nucleolus and

chromation structure were the same as in Fig, 7-

a & b. X1,000.

(c) A larger lymphoblastoid cell on day 5, with

more radiant granules but fewer cytoplasmic

projections. The morbility became slower. X1,

000.

(d) An immature plasmacytoid cell on day 5, with
many rod-shaped mitochondria. The characte-
ristics of the nucleus, nucleolus and chromatin
structure were the same as in Fig. 7-d. X 1,000.
(e & f) Mature, not mobile plasmacytoid cells on
day 7, with numerous rod-shaped mitochondria
in fountain-like arrangement, and no cyto-
plasmic projections or shortness if at all present.
The characteristics of the nucleus, nucleolus and
chromatin structure were the same as in Fig. 7-
e & f. x1,000.

Fig.9. Electron microscopic structure of lympho-
blastoid cells on day 3, characterized by the
large, euchromatic nucleus with one prominent
nucleolus, and numerous polysomes and mito-
chondria, but scanty rough-surfaced endoplasmic
reticulum (rER) in the cytoplasm. (a, b & ¢) X5,

000.
(d) X6,000.

Fig.10. Electron microscopic struture of lympho-

blastoid cells and immature plasmacytoid cells
on day 5.
(a & b) Lymphoblastoid cells, showing the same
characteristics as those on day 3 (Fig. 9). X5,000.
(¢ & d) Immature plasmacytoid cells, characteriz-
ed by relatively large euchromatic nucleus and a
fairly large amount of rER with lamellar
arrangement in the cytoplasm. X5,000.

Fig.11. Electron microscopic struture of plasma-
cytoid cells of different stages appearing on day
7.

(a) A lymphoblast-like plasmablastoid cell,
characterized by the relatively large euchromatic
nucleus with one prominent nucleolus and a fairly
large amount of non-lamellar rER in the cyto-
plasm. X 6,000.

(b) An immature plasmcytoid cell, characterized
by the relatively large heterochromatic nucleus
with one nucleolus and well developed lamellar
rER in the cytoplasm. X6,000.

(¢ & d) Mature plasmacytoid cells, characterized
by the small eccentric, heterochromatic nucleus,
the prominent Golgi apparatus and dominating
lamellar rER in the cytoplasm. %6,000.

In Vitro Development of Plasma Cells from B Lymphocytes Following the Stimulation with a
Stophylococcus Aureus Cowan I Strain — A Morphological and Immunochemical Study ~ Ma-
yumi Yamamura, Department of Internal Medicine (II), (Director: Prof. K. Hattori), School of
Medicine, Kanazawa University, Kanazawa, 920 — J. Juzen Med. Soc., 92, 305—2321 (1983)

Key words: Staphylococcus aureus Cowan I strain (SpA Col), B lymphocyte, Plasma cell,
Immunoglobulin, Electron microscopy
Abstract

A study was made to confirm the theory that plasma cells develop from B lymphocytes on
mitogenic stimulation. Human peripheral B lymphocytes were cultivated for 7 to 10 days with a
Staphylococcus aureus Cowan I strain (SpA Col), a T-cell independent B-cell specific mitogen
and also a polyclonal B-cell activator. The cells appearing during this period were observed
sequentially under the light-, phase-, and electron microscopes. In parallel, their >H-thymidine
(*H-TdR) uptake, the number of immunoglobulin producing cells (Ig-PC) and the content of Ig in
the supernatant were measured. Preliminary experiments showed that T lymphocytes of several
concentrations did not influence 3H-TdR uptake of B lymphocytes cultured for 3 days with the
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strain SpA Col, Ig-PC or Ig content in the supernatant of 7-day culture. These observations fully
supported that SpA Col was a T-cell independent B-cell specific mitogen. Lymphoblastoid
cells started to increase on the 3rd day of culture, showed the maximum (approximately 68%) on
the 5th day, and thereafter, rapidly decreased. On the other hand, small to medium-sized lym-
phocytes showed a sequential change in a mirror image of that of lymphoblastoid cells as men-
tioned above. A few plasmacytoid cells appeared on the Sth day and showed the maximum
(approximately 25%) on the 7th day. Plasmacytoid cells were designated by morphological
criteria as follows: the dense basophilic cytoplasm with paranuclear hale, the eccentric “cast-
wheel nucleus” with dense chromatin structure in Giemsa-stained smear and well-developed
rough-surfaced endoplasmic reticulum (rER), partially cisternal dilatation in electron microscopic
structure. Furthermore, immunochemical study revealed that plasmacytoid cells possessed Ig in
the cytoplasm and released Ig into culture supernatant. These results strongly suggest that B
lymphocytes are capable of differentiating into plasma cells in culture with the strain SpA Col
that is a T-cell independent B-cell specific mitogen.
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Fig. 11.



