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IMMUNOLOGICAL STUDY ON THE BACKGROUND FACTORS OF
INTRACTABLE PULMONARY TUBERCULOSIS PATIENTS

Shinobu TAKENAKA*

(Received for publication December 3, 1980)

Immunological studies were carried out on patients with intractable pulmonary tuberculosis to

evaluate the background factors of intractability.

Twenty-one cases who failed to convert to bacilli negative by previous treatment and who had

the F (far advanced cavitary) type of Gakken classification on chest X-ray film were designated as in-

tractable pulmonary tuberculous patients.

The controls were twenty-seven cases of tractable pul-

monary tuberculosis with negative bacilli and BC (cases infiltrative) type of Gakken classification,

and a group of healthy subjects.

In comparison with the controls, the intractable pulmonary tuber-

culosis patients showed the following characteristics: (1) A depression of the delayed type hypersensi-

tivity (DTH) reaction to dinitrochlorobenzen (BNCB), (2) A decrease in the number of monocytes and

lymphocytes in peripheral blood, (3) A depression in the interaction between monocytes and lympho-

cytes, (4) A decrease in the number of T-lymphocytes and early T-lymphocytes, and (5) An increase

in the number of IgG-FcR T-lymphocytes.

On the other hand, the number of B-lymphocytes

and IgM-FcR™ T-lymphocytes, immunoglobulin levels in peripheral blood, and DTH to PPD

were similar to those of the controls.

Monocyte functions were almost the same as in the controls

with respect to phagocytosis, nitroblue tetrazolium (NBT) reduction test, and lysosomal enzyme

levels.

These results suggest that non-specific immunity of intractable pulmonary tuberculosis patients

is depressed in cell-mediated immunity, but not in humoral immunity.
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Table 1. Case Distribution of Pulmonary Tuberculosis
Classification by chest No. of Age in
X-ray (GAKKEN) patients average Male Female
F 21 57.0(45-70) 14 7
BC 27 48. 4(45-70) 20 7
E 6 43. 4(22-70) 3

— I BeRE D ¥4 1T Host-parasite-drug interaction
DIFH BB ENBERETH B2, T AR ik
BFID I\ i DEA IS ZEE OREIC RS\ T,
TEEORYENELYEOTO5 L ENEELFETHA
5 EELBND, T DI DITILEHAMEREE B O RRY
EHME 2 RIS DA BT 5 2 EABETH
575, LORGIIBFRIIDIRN L 5 TH 5,

% ZCEEl, BERIIERREN L, o REIHIF
(V7 v ey vEEl) OREEZT o> BiRE
I EEE RS E LT, BRI~ DER L LU HE
LOEREERL X BNE LT, REEREAHEL,
ETFOMREELDOTHRET 5,

B & xR

W 1 IRk X OBIEURBUC ABS L 2o Il B 5401
EREE Ule, HEFNES 876, & 1760T, “FHEHT
51 I CHotc, FEMHFE T FH 2140, BC #2741,
EF6 §ITH % (Table 1),

BRI O BB O B4 OREN S 223, &
ENiFEYET 530 T, »oHENEiT 2 L oxif
BN EE & U, SRERRMEITAES Jhash 20
TR O\ BO ) 72 HONC R & g Es L
Too =B TIXMATHEAA 2SR LICERNZ DL TH R L
72o T0RED LD E RS 7 SO IERE B A2 H 3 A R
S X DRI LI,

Bt % A%

I. JEHERI B RUG

OPPD FRELUG: —M2ZWiH PPD 38 (AR —v
—v—t8l) 0. 1ml (0. 5pg/ml) RHA LI,

@DNCB [ZJti: Dinitrochlorobenzen (LT DNCB &
) % 7 b BEL, 20mg/ml I E 500ug/
ml PRAEEEL, WHEYREK, #BEXY7AMEEL
e EFF ALK 0.1ml 1= C DNCB BfEZ T\
RN EERMER LIcDBREEIR 0. 1 ml R ific
MWFL, 2:EMECT A MR CRIER KIS G % #8122
Licl, BEFEROEZ RO bRV LD (=), FHik
DH(+), Fok &S (H), AR, KAKEE X
B ) EFRL, ()L kDL 0% DNCB &
A MEMEE LT,

I. fpEsre7y v

i IgG, IgA, IgM % JI%E L 7z, {EIL Partigen
(Behring-Werke #8158 % F\ 7o —TCREEILIE ©fT
78272,

. R Y~ <5k

@V v B FEEE

IR & 0 Bl L 750362~ < ) v IniR i 10 ml %,
2V L4 400-7 4 2 — AEYE (FBEL 083) 3ml AR
TRBE, BN ER LD, FEIT 1,500 B
304 fHlmIL L, BEIRE HEHRL, 0.1M o HisEE
W% (pH 7.35) =T 3EPES LCHER LY, Vv 3R
(LUF Ly &B%9) 13£980%, HIR (LT Mo &mgd)
W20%THD, bY VT A—REIC X B AERRIL9
P ETH o,

OT v v < ERPEL:

Ly 7e bW R A DD 5x 108 {E/ml, 1X
108 fB/ml L7525 X 5iFlixe, o 0.1ml 2458
HEBEANTREAEL, 37C, 155 HEEZE L, K\T1,000
[BlfE, 50k L, FoxE 0C, 1MEEKE LD
Sfax R FIRE S E 0 1 fh mERE I & D EE
BETICEZEL P, 4 EU ED FEHRIMER A L T
HEDETY VA (E-»¥y MEEME) (LT T-Ly
EME3) &L, 200fo Ly b+ aHETELR,

@B Y v AEREIERE

Ly % 0. 1M RS (pPH 7. 35) 12 5% 105 {H/ml
IR S b o 0.1ml & WEkES Rk (EAC)
(ARG TESRKRESE) 0.1ml L2RBREHNTREAL,
TR LoD 37°C, 1 BB L7z, R\ TERIZ T
1 RSRIEHE L7c Db, BEBERT CHiZEL, 4MEMEDE
FlFRAEFE LTS Ly #BY v 3k (BAC-r <y
MEERATE) (AT B-Ly Emg4) & L7e?,

@early T ) v <FREEE

T-Ly JIE D@ T 5%105 f/ml © Ly & 1x108
fB/ml OFEFMBEAREEGL, HBESHBRCFD 1L L
h E-r 2y ERMIEEBEMEE TICHZEL, early Ty
VB (AT early T-Ly &Bg4) & L7,

®BIgG-FcR™ T J v <F % L% IgM-FcR™® T 3
v SERIIE

=P, FEOBIOOWHST E-r ¥y MUK
EEEL7cDOB, 20 E-rEy MERMEY =V LA
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400-7 4 = — v (FLEL 110) @ THBf, B L7z, KW
T Ly 12435 L hmBie b ) AELT v e =7 A%
Wiz T L7z D %, ABAEKIC T3 mESL, T-Ly
BER LI, 20 T-Ly & 1x10° fi/ml £725 X 5T
JEEMEARA R M (DT FCS Lmg4) s,
Zo 0.1ml 1z 1x108 {fl/ml O v-FH="7 bV FRi
B IgG HiFRE(E=7 bV RmIRIE (B APUA TR
£ 0.1mi %0z, 37°C, 605 MG Ui, BEARHHA
BETICHEL, vty MERLTVWS D% IgG-
FcR™ T Y v <3k (T IgG-FcR® T-Ly ZWg53)
ELic®, Bigc, vyFHi=7 by IRmik IgM itk
BE=7 v FRmER (BAPGTERRSHE) 2nz,
rEy PR LIz d 0% IgM-FCcR® T ) v 23k
(LT IgM-FcR™ T-Ly ZBgE3) & L7,

OHERD 55 Bk

Bk = v v A400-7 4 = — A% (FLEL 083) 1 TH
BEL 2 BB A % (chamber slide, Labtek #) 12
Ah, [EEZ (5% CO, 37C) o T 2 Wik &Mk i
BT, ATAYIK TS ER L, RS L
TofifEa BER (DT Mo &) &L THEM Lic, Mo
YIS Le My i 0.02% EDTA %47 medium
199 %, 4°C, 154 FFH & CFFlEL, medium 199
T YA L, & DR THI90% D My IR L7z,

(@AS-D-chloroacetate-esterase Jufajh:

BRI Ui My U CEMICZIR LI DD,
JE 1z Naphthol AS-D-chloroacetate (Sigma) A FEE &

L7cHHIC T 37C, 30 Mg aE L, BERRELATRD
~5)
@& AREIEE

M, 368k (1x10° fi/mi) 0.1ml =AY A7 Y ViE
¥ (2% 106 ffl/ml) 0.1m! & medium 199, 2ml %jn
%, 5% COy, 37C DLMFTITIRHERSIELDD,
BIREA R ER U7, BMEITIC 3 EUEDHY AT Y
vEAEELTW L LoRBEMEE L,

@NBT JRICAEDWELE

Nitroblue tetrazolium (LA NBT EB%3) ¥ 0.1
ml % BEEIHRIFEEE (1x10° fi/ml) 0.1ml I REL,
Fr3ds (Labtek) I Ah, 37C, 20 77 MIZEFE &P & x
NBEER LI, HERTERBHRERZFRL, BEO
NBT BTk~ v & FRdic My % NBT [5Gkl &
L7e®,

(BB-galactosidase Huft s

BEBCE LI My ®1.25% 7 V2~ AT T e ¥
T 445 B E%E L, 5-bromo-4-chloro-3-indolyl--D-
galactoside (Sigma) % B & L T HMILFANCH AL
=T, REFRL 37°C, 18RRI & L,

®ikfe (MCR) HITE
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Boyden Z5%: & LC, nuclepore filter (500 CPR 01300,
Nuclepore corp. Calif.) % {32 HkE® Tfrle27,
bt My % 10% FCS i medium 1= 5% 10° {A/
ml e d X HwiEREL, £ lml % chamber @ L5
1= A7z, chamber D TFEEICIL 2% » £ 4 v % medium
199 1= T30S AR (pPH 7.8) L7ciiky 1ml 2 AN
tzo T chamber % E{REHC T OFHREE LD D, -
filter T SEAIHEE Lic My D3 & B X e, HEE Mo
BOLBEMEE T (f538400 % ) 1@ 5 BB 2 CTHE L, &
FEEMT, BEERNEY 100% & L, ThiedT5HERT
EL1,

V. My-T-Ly MZE{EROWEE

M, i3 JEBiE FCS 1@ 1x10° {f/ml &7c% X 51T ¥
Jxa, —JEEEA T-Ly 1 neuraminidase galactose
oxidase (Sigma) & 37C, S04 MEA S ®D b,
medium 199 1= C 3 [@PHL, FEHL FCS T 2x10°
fE/ml FW S e, WNT My & T-Ly & RDEBD
0.1ml |AL, ERBCTIFHEREEL, M & T-Ly
DrEy REY BEHEE T L, My 200{E 2%
2 eEy MERRAXESLTRL,

Mizhaum: BN PH(E £1SD T#EL, P value (X
student t 5 A &,

4 =

I. BIER G RSIE oW T

vz ) v EIG (MUFYEIG) & DNCB IS X
DR Ui, ¥ RIS TR EASNGES (FICcBiE
s bo, DTFRERT), JEEMmsEsE
(230 2L Fo BC BcHkE o\ o, LT BC
LWET) Bk ie sz, DNCB G Tk FEL 76
%natTH by, BC MD32%T L, Wb EIER
HERIEOIET (p<0.01) 2338 bivic (Table 2),

I. fpErery) v

1% IgG, IgA, IgM 2o ¥ #Hiaf L, FEIT IgG 23
2B A R Licst BC D 2 W IXIERA L ORICE R
EITTD BRI D, IgA, IgM oW THEEER
b Teo7c (Table 3),

M. Y v -3kR

FMi o Ly Ol EFEKE Table 4 1w RL7C,
R, FEHE LEEACKL, BC A, FA, EMDIH
Rl R R LTz, FHI-Cik BC R e LR EE(S T DI
ZHhots, HC ERTIRARCIL UFEIET LTV
(p<0.01),

T-Ly: ®iBmy v Emige, R, Ehed
wiERE AL L, BC @, F#l, EZOIECEERRL
7z, FENZ BC #icihL T-Ly OFEBEEER b2
TEALTHY (p<0.05), EFRTIZLER, EHEbic,
DRI LE R L Tie (p<0.01),
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Table 2. Correlation of DNCB and Tuberculin Reaction to Classification
by Chest X-ray in Patients with Pulmonary Tuberculosis

DNCB reaction Tuberculin reaction
Type
Negative Positive Negative Positive
16 3
F (76%) 5 (142%) 18
8 2
BC (32%) 17 (8%) 24

Table 3. Serum Immunoglobulin Levels in Patients with Pulmonary Tuberculosis

No. of IgG IgA IgsM
Type patients (mg/dl) (mg/dl) (mg/dl)
F 18 1,702+231 36158 141+91
BC 23 1,477£516 289+ 84 136 +37
Healthy controls 59 1,530+479 282+10 162+13
(Mean+*SD)

Table 4. Absolute Number and Percentage of Peripheral Blood Lymphocytes and
T-,B-Lymphocytes in patients with Pulmonary Tuberculosis

Blood lymphocytes T-lymphocytes B-lymphocytes

Type No. of Absolute Absolute Absolute
patients Percentage | number Percentage | number Percentage | number

(per mm3) (per mm3) : (per mm83)

F 21 22.4%10.9 | 1,451£709 | 54.6+14.0 7731£437 | 35.5+12.1 | 458+249

BC 24 30.0£10.8 | 1,743£652 | 58.4+10.3 | 1,189+556 | 30.6+ 9.6 | 613234

E 6 13.2+£ 9.7 752+273 | 48.5+14.8 530£230 | 28.5+10.3 | 214+ 98

Healthy controls 43 35.1% 7.6 | 2,137£218 | 63.8%+ 8.9 | 1,427+108 | 22.6+ 3.5 | 483+ 75
(Mean=SD)

B-Ly: F#i% k0" BC o B-Ly Judfit Ak L
BER R TEAC DO, FiEExianolk, FEL
BC #l & Offic $ B EEIL /)27, E B Tiifhofic
L, BNET LT (p<0.01),

early T-Ly: FZEICiL BC Bt LA LTk D (p
<0.01), MEACILLEED KTFaRLA (p<0.01)
{Table 5),

IgG-FcR™ T-Ly: DEBFID HES Lo 1778\ 2 fads
DfeHt, FETILBCH, @EANCL, FECHEY
ALTw (p<0.01), BC H & ERADEICILEL
Ay2fc (Table 6),

IgM-FcR™> T-Ly: F#, BC &, f@EADOMICE
D B hiehote (Table 6),

AN \

YRR B (FRICHEERGE T 5 L D) TIkE
R FERIEDET, T-Ly, early T-Ly D4 7s b
12 IgG-FcR™ T-Ly DIIMMRRD bl

M, #: fEFEAE BC HEORICEIL I Dens, F#,

EEICIREREAL D My ZHMET LT, FHIE BC

O T FE AR (0.05<p<0.1) wdhote,
EZTIL R U E W o WA 2 R o e (p<0.01)
(Table 7),

R Mo @ turnover: Fi2 & R~ B L
7oA My (3 ¥ Naphthol AS-D chloroacetate
esterase [HEENE LI ENBR TV EY, Lo T
FM AT ARERGE Mo 2SS R bR, K
811 My @ turnover 735 £ 0T\ 5 2 ERRIEBL T
HTZ LTl b, fEFEIL Table 7 oz &<, fEA, BC
1, F&, EROIRErEMao¥ingBoic, FHT
X BC AL LB BICHEELY TR L (p<0.01), EAITIX
WIhORRCK LT EW R AL R L (p<0.01),

BEfRE, NBT EICRE, (-galactosidase {E#:: ko
Naphthol AS-D chloroacetate esterase JEMEDFERN D F
FCTIE Mo DEERERAIEN B 5 I REMEDSRE & ufe 2y,
F#, BC 7, HEAMIRIC KT 5 My DEARE, NBT
JETCHE, P-galactosidase [EYEIL 34 & LIT& EHFED
7ehotc (Table 8),

MCR: 5p @ nuclepore filter 2 {FH L #» £ 1 v ioxt
3% MCR ZJ|ELIcH, HERICLIEFOESD
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Table 5. Early T-Lymphocytes in Patients with Pulmonary Tuberculosis
l . Percentage of early T-lymphocytes
Type | No. of patients | among total T-Lymphocytes
F ‘ 15 27.6% 7.5
BC 18 39.0x13.0
Healthy controls 14 41.5%12.2
(Mean+SD)
Table 6. Percentage of T-lymphocytes containing Fc-Receptors for IgG
and IgM in Patients with Pulmonary Tuberculosis
. IgG-FcR > IgM-FcR
Type No. of patients T-lymphocytes T-lymphocytes
F 8 19.4£2.3 34.5+4.5
BC 9 14.0%£2.2 36.3+4.1
Healthy controls 6 13.3£3.1 36.2+2.1
(Mean+SD)

Table 7. Absolute Number of Blood Monocytes and Percentage of Blood Monocytes Stained with
Naphthol-AS-D-Chloroacetate-Esterase in Patients with Pulmonary Tuberculosis

No.of patinss | Hood monoeyes | P5ceiaf o lood moneeytcs sained wih
(per mms3)
F 21 256+ 143 36.6+ 6.2
BG 27 346+177 25.8+13.5
E 6 127+ 65 56.0%+11.7
Healthy controls 43 308+ 72 22.8*+ 4.6

(Mean=SD)

Table 8. Chemotactic Reaction, Phagocytosis, Lysosomal Enzyme Activity and NBT

Reduction of Blood Monocytes in Patients with Pulmonary Tuberculosis

Percentage of blood Percentage of blood Percentage of

Type Eg.egfs Percgn;ig()e :)f(j\/ICR monocytes phagocyted monocyte stained NBT-positive

patt or controls polysteryne with B-galactosidase monocytes
F 13 158.5+42.1 8l.4+12.2 36.1+6.8 24.7%5.1
BC 23 237.4+78.6 86.5+15.1 31.8+8.3 21.9+7.5
Healthy 100 80.2%17. 4 35.2+4.7 26,8%4.3
controls (n=15) (n=21) (n=21)

(Mean=SD)

Table 9. Interaction of T-Lymphocytes and Blood Monocytes in
Patients with Pulmonary Tuberculosis

. Percentage of rosetting monocytes
Type No. of patients with T-lymphocytes
F 17 14.3+4.9
BC 13 ‘ 18.3£3.2
Healthy controls 13 22.1£5.3

(Mean=SD)
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ERHRbRICDT, EEARED MCR % 100% & L
T, PR aHETHRE Lic, F#, BC R Ciif
BN LEBEEROILEN D bhic (p<0.01),
722 LFE L BC R Chle % & FRICLL BC AU L
HEIZET LT\ (p<0.01) (Table 8),

M,-T-Ly #E/EH: My & T-Ly D r¥y MK
RCPE LT, L Table 9 o2& < FHETIL BC
Iz e UEfEA R Lz (0.02<p<0.05), &7 F Al
BEANCHLEWARET 250 bt (p<0.01),

AN HE

M, AT R\ T, RIS ES T Mo &
DOWPEBEMNAD BR, 5> AS-D chloroacetate
esterase §% M T HE LA, KM My © turnover
PAIEL TN B T EARRE IR, LaLisb My
BepetEr ClLliERe, BAfE, NBT TR, 714V
— ARSI & LIEREA L RER L, My OBEEE
WIER A EFCRICR TW5 EE2 bR,

z ES

TEE DREALERL R OE BT T V v <3k (T-Ly)
L=smr77—v (Mg) kil & § % MlarEnE>
T % & k%, Mackaness —JROIEFAYFIIELRD, £
S DO¥FC I VHLNC IR TERHETH D, —TE
R L, Zh btk fE BB R TN FET 2EE,
-7c#>% compromised host Tk, FEACEELLTL,
OIS A Z Lk, ORI AmbRTWwAY, &
RHo®EY, EREEL TR L L ChiiEE
wERWwTh, T-Ly & Mg g, $7chbifllatt
RO T O OREENFET 2 2L 2R L TS
EEZ bR,

LEEEE SRR LICRERIC s\ T, EHRMENGREEE
% (FEICEFEEE T 5% D) T, BC FTHED:
WIEEE A METRE R B L L, DNCB KEoET, T-
Ly & X early T-Ly Dj&d, IgG-FcR™ T-Ly o
BEINAFD, ¥Rt OBER (M) O DD, W
FEREDIET, Fie My & T-Ly oMfAEIFRDET %R
Wiz, —fifE s v 7Y v, IgM-FcR™ T-Ly 5 XU
M, OEAHE, NBT 5RICHE, (B-galactosidase JHHEIZIL
FELRD I DT,

v RS FERENT #5RE A 35 Tl% LIE LI positive anergy
LI b T ERMBR T\ BA, SEOPFER G L LickE
YN RE O v BIGE %  DEGITEETH D, Xt
TROIEHAMENIHEZEHE (BC B &2&Lind 2T, Lo
Lisas b, fEEIC &2 TRIAHIE TH % DNCB o5
T HRIEB R RS, AR EE 070 i
ET%bhic, DNCB G0 KT 437 L bifsic
R I IR R O BB E T 278 L Tk e wvas, 4
7o & L BRI EE 01X, Mbaofilaks

W OESE FES5F

EORBGERTRECSS LV L,

iR D BRSBTS DRI BT S UG D
ET, FHfmFo T-Ly 5L early T-Ly ojfd>
LEELTWALDE Bbh b, T-Ly, Z&LiT early
T-Ly OIEER BRI LML TR D,
PR LB IER B UGS 35 & early T-Ly 2%
BINL, RALL7c\WEaiE early T-Ly ORIAEo 5
HicwEZhTwa@w A T-Ly %74y FTH
% IgG-FcR™ T-Ly & IgM-FcR T-Ly oOiEEHE
CZOWTRFIRST BHER TV ETE, [gG-FcR®
T-Ly % suppressor % %\ 3% killer cell, IgM-FcR™
T-Ly % helper cell L TEXDDXEHRTHS
P, EEAMEITE R B T IgG-FeR® T-Ly 0N
WDfcZ LIRS 2 FETH D, SHREMAEHL TR
L, TOEKNERLBHTIUNENDS D,

M, AR DRI HEE T2 & Mé LI %
A, =D Mg 1% effector cell & UTRENEEL, &
BEr AT AR I0 Mg iniE(b L T-Ly 23 A
4% lymphokines 1= % D BHEANCIEEIL S B L5
EAREL, METENEETSE51s®, Mg
DYSFEEIFAICIR 2 D0ER, TabbORMICER
+5 Mg ofEL, @FExD M¢ DREEETTHERENE
FETh B T & NERIERE TR ST 223017,
FEIRICIL AT+ 5 Mé oBEMRECBL T
R D Mo #, turnover, JERERED DD HEREHE
HF2Z ERATRETH S 5, SHEDFEEDERTAAL,
RIS B TR IR A AT L B T L LR I
M, DFULED L, turnover (XTTHEL, L DEEERILRE
BARBL D LATTHEL Totz, ThBOBIEIL My
DFEA~DWEENEETH S LB D EMTL VEY
THOl, LI >T, BREMSERER T+ Mo
PIREANBACHEL, FHETHEIRSHEE My O
oW HFELTHDHENL I D,

—%, My OEHECBLTIRAR, BE, WLobls
T HAATT OV TRE Licy®®, SR Ihts a4
D M, DEREXIEERMEIMEZEE S JOBRADTR
ERFENI LD, DT LR, M OFEHMIIELL
TREFATD local immunity MNEHRZ /L3 & D Dan-
nenberg 5D R & —F T 5, Mi-Mg & T-Ly O
AEERRPURERORER X OCE T EHMER %
T-Ly o blast {bre & ik i O mE /r—Hm &
ST\ %, Fan 59 |1 neuraminidase galactose oxidase
mE A T-Ly & My ©wr¥y MERIERXERIUR T
BfEshi: T-Ly & My or€y MEREEAUE
FEETHELTD, TI0Bd, HEEEGHIT
250, TOMEMER Ia FURERERH D &b
BRTW5H2 L LI DOMENHEETH S L Th
i, HEREEREE LA bR T-Ly & My OffE
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TER OE TRk AR OBEETo—E2 7 B L T\
PN N
PBRTEic X v, EhEifEsEE T, IR
VIS S B\ SR L, Mfet g
DR TONEET S eIt L, ThbD
LS OB BT A EEMOERENT O &
LTLAWRENTE LS, L L beEDIE
EHEWT2~3DRMBEEND DL EFRHERTH D, €
DE LIS L LRI R EE O ERI IR E L
oA MRS BRI Lo REm M olc Z L TH D,
g e & Mmﬁ?ﬂ@f&ﬁﬁau@ﬁ?m& bhsaz Eixxl
HbRICHETH B, 2 13— D A& HZ T
WBIZTEN T ar@b,%sfm#béﬁﬁu%
B S Y HTWIRW I ETh D, ChBESHEIT
B s e S WEIEAR S BT LTh, RS
P37 < HEARIE LIS BT 3\ TS BEGS 0
Bt R SR RE DR T NEAET B &\ D R,
ChbBEEORE B CEELMREEbhD, 3T
ERRte D, ThbDBEHEDSE LT TOHMEE
FICHHETH 0, TR LBREOBTIL /L LA
DT, ChbDOBHEDBIRCH I TiL, NfakmEER
HED D L5 LADNE, Pl RERER RS
T ENERINDINETHH H, BIEERACHIE SR T
W B AIEIRIEFID Ie b b, RE&TH >R b O
BTz eniiEshs,

A
E=] i}

SRR RE (FRTHEHEOH 2 D) DIF
YUEFME R DOV R LOBERZ M5 BT, JEHEAME
fifEEE (BC BTHEORL L D) i bOICEREA
IR E U TR BN 2 T\, BUT DR %
Bz,

1. BN Tl DNCB 13 2 B IER

BRIGOIE T 278D b,

2. YV AERTIE T-Ly $X 0 early T-Ly o
4>, IgG-FcR® T-Ly o7 &E & LT T-Ly FRic
BN bROIEL, B-Ly RCIIEELIEDT
DT,

3. BIERBTIIRMMTO My oAb bh,
M, @ turnover NTLHE LT\ a2 &b, My OfFEHE
ADWEBENE LT LV bhDt, —F My DEA,
W, MILcBIST A BB k=i BT Rich
T,

4, T-Ly & My orEy MNERERIEIEL L T
T-Ly & M, OMEERAEHLCHER, BEHENE
BRETIIHEORTHNEET S C L2ibh27s,

5. RS e 7 ) VIECIIER a0,

EofER L b, EEEEN L ERILLNfERE
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T IN T, SRS O R % Ve T SR D1
BRIETA S S ExMY 2T,

Kz OB ILAE51E], 52, 530813 X O54[EID HA
R ARA THRE LI,
Frikbhaedhizh, WEEEEREEEHD LI
TEERS LSS, HED, MEIIETIWE LIRS
+, WHEEZEPEFCE T CLET,
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