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NAME I (peripheral blood ) H 44 55

% —. JBE¥ (principle):
é]%lﬂﬂﬂ@/ﬁﬁﬂﬂ@tb%%lﬂ (600~1000) : 1, BEARF, JIFREHEE
s . J71E (method) :
1. BRI
(HIMEERT30~60min, BT 4ME LR AEE)
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Percol 17B &l (AbHid B FERR

TR

srEzzzizicg——0m %é[ﬂ}]ﬂfﬂ ﬁ]\
JRB % S (density) A
1. 135g/L+56 EPBS, =i &L —E AR
(centrifugation)
e 7 0 2 2 1 o
TE (density gradient) — A E A A
WEAIREOSK, M —— SRR
2l 78% i 23
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NG B Ik B2 40 fE (M2 2% ) )93 48 (purificcation)

o NSMA AN Z4 R (PBMC) E &M E4M, HEA
BN, K40, Z040 MR D ARSE . K LA L EK) 0 2
(—) AAMEIERR (0.83%F L8k ZAMWAO

(Z) M/PMREIERR GEL PoEs)

(=) Bz, RAEKERR (Bl RERHERD
(U9 B 40 B TR ) 2 %

W o mh..m!
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o B IKYE
1. WEHRARTHEEABREIFES ( specific

membrane molecule/surface marker)

2. WEARAFTHEEAM PR (antigen of

cluster differentiation ; CD)
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Precipitation of E rosette

«» Erythrocyte Rosette forming cell; ERFC
The sueface of T lymphocyte contains the receptor (CD,) of
sheep erythrocyte ,which is called E receptor for short . T
lympho—cytes can form E rosette with sheep erythro—cytes by
its E receptor.

«» Lymphocytes + sRBC , centrifugation
T lympho—cytes (&) / B lympho—cytes (71 )
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(B 1. KMBREEDE
(affinity ~)
2. FRIEHEER ST
(immunomagnetic beads)
3. TGRS
(FCM)
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% Ei% (positive selection) ¥%:

HEBR &5 -E O 40 B i 2 B 22 70 B 3R 15 1O 40 g
% 1%k (negtive selection) ¥:

HEERGE & AT BRI ML, JirE T LISV 40 f 08 B i 40 e
o —RIME, MIEEHIEEERN#BEHER




% PEY (evalution) :

< OB EEREFRAE (80~99%) , MR (90~95

%) « EAHEEME (997100%) FIHRE A, DUXEHE 2T Ui 40 B A
(FACS) WIS IERE .

@5FACS HHEL, ARTFEBAEM R, B £5F; T HMFACSH ik
BT 5, LAYB D FACS B B TH]

@FIMELER I ML — PR Em RS, BE A5
—99%,
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WA (Attentions)
< MRSBEHMBEAHERTE, SEBEEBHE P ER.
S NEH—FREE—RNAH, BN ESCEEK.
< DI E BRI A M E A IS RIS S, BmMaEa

LERICHML: BB, RARGRESHM, THAR
Bk

< FHABEESE, NAETHIEK, BOKPFRE, F95
ARV RE A




nozzle ¢

1. cell laser beam
suspension

7 oy
& ® (=) 4. cell culture,
analysis, etc.

il
2. staining of U \ : s
membrane, _
Ellwart JW, 2000jan02 B
cytoplasm,
and nucleus 3. cell sorting
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5 FCIE 41 fid 73 B AR EE (principle)

(fluorescence activated cell sorter, FACS)

Mz roedtea, BdRmERDRSE, ARFXRET, B4
REAMX .

NGB E BRI, B ARG S, R
BB —EBHNANE, BIMARZ TR (XPRE
[El ZaIN: b 2L eyt D

ML B EIOLREBUN O, FSEtHILRgGaAH,

DHMMKIRE . IRAK R HRARE (TR , R
4 I BV N BH HL AT o B AT BN LT, (BT R B MUAE FL 37
fm#s AR FRIBEE




« ¥ (evalution) :

OHMHFACS E A MM PIE . ZiEm. BIER, RERFTHETE
71, FATFETHE &M R AT
@O mt, WOHTEM, WEHUENTRBTFR




T W40 f (phagocytosis) 7 &

+»» Phagocytes ———— mononuclear~
macrophage
neutrophil. eosinophil. basophil
% 4% (Separation) :
Mononuclear ~ ZMBPercoll B iE
Macrophage BEEEBING (FRLHE MR %)
Other ~ 1R/>74k




PR (Dendritic cell)

J/
144

Dendritic cells (DCs) are the most potent antigen
presenting cell (APC) known, which have numerous
specialized features that make them extremely efficient
at capturing and presenting antigen and activating T
cells and mediating immune response.

PR MR AN ThRE R IR EIRPURIREM M, FIEHR
JR e 5 1 M 3 2 4 TR 2 40 B 7 7 2 0 SR 5 1 B P
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PR M (Dendritic cell) Hill4&

DCs can be generated, in vitro, from many different samples
of human beings.

DCs only constitue 0.5~1.0% of the peripheral blood
mononuclear cells.

DCs can be generated from monocyto/M®
+ IL-4 and GM—-CSF
Identifing DCs by CD marker
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(Assays for immunocytes)
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T lymphocytes

< Ah R I TZ0 B o 90 B2 40 R 2 65%~70%
< RIFPTERETAR (BRI AINEEMNIEH, Bone-marrow
stem cells) , FEMRRF KB R4,

< MEBF (be derived) Ja & T MIBRIENSNRE G4 E BIM
BRHCHSE X 5E S o

< WE 4 BTG (recycle) (HLIE—2H 2R —k B —IL %)




T4 BV £ (Subset)

& MIBTCRANFES A v 8 THREF o B TH M
% MIERAFENMFRKIARE, o BTA[4rACD4TFICDS +TH M
< CD4 T T4H AR 48 H 4 wb 1 40 B BXl -7 A~ S ) Th BE£E 43 A Th1 A Th2

% CD8 +T4HMufKHE H TN GEA B4 4 4B &1 (cytotoxicity) TEH A A1
#11%E (suppresion) T4H g

< NK 1.1 * TR E—IRAMIEZE (lipid) HrJR JEMHCFR




Type—1 /2 T helper (Thl, Th2)

< Th140 M = E 4 WIL-2. IFN- v FIINF-8, NS 4%
2

& Th2g g E E W IL-4. IL-5. IL-6. IL-10, v &
PRV e

< Th1FITh2 2B — X EEK) T (regulation) 20, [FIR
N H RM#E (inhibition) 40, —2R4H MK AH B F4




T-cytotoxic cells, Te/CTL (1)

< CD8*THH ffg

< RPENE ) FE BN (effect) 41/

o B R R B (target cells)

< TEME e M PUR R ) b R IEEEEH
< DhEERIEZMIC I2K[RHI

*

|
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= i e | [
Lop W
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Te/CTL (2)

< BRI ER N AL, CTLIER] W —RFIAMEF, AT
(regulation) ¥ IhEE; W& (tend to) 41 HEH
FMIL-8. IP-10 (IFN inducible protein 10) . M
IP-1 (EM4IRRAIEER) F, MNERIERN

(inflammatory reaction) .

< KIBECTL b 4 f Xl F A E B] 93 A Te 1F1Te2.




T-suppresion cells, Ts

< FI T EEHSLL (passive transfer test) MICAEIA

(confirm) »
< TR (may be) 1E Ky B Ph 1) T B 40 MU B AR 171
o ZERAKFEILBTHE (specific~) HIRMHEIFE

(surface marker) -

*
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B L4l o B a4k e C be derived )

‘B 858 T 4i it —BUB4H fid—K pl 2B4H fid— Rk 2B
M —EEBA E—K M (plasma cells)
S IgREFERE. m. BEXmE&RIEBCR,

(B-cell-receptor complex, BCR)

h-nh







B (pro/pre) B4

< MBEEHIN L, HEFEREMNEHE
(rearrange) ;
< FRIEBCR
< RNEBEMA SN EY ST
BCR (B—cell-receptor)

B-cell surface immunoglobulin and its associated
signalling molecules, CD79a and CD79b.




A (immature) B4 A

< v—RZHE (SL) —preBCR —dffiitIgM —KIgM

< JRIgMEB4i 5L B B S H B BCR, 12 K i 2B 41 i B
RE S

< B EAIRS (recognition) HiJEHIEES , HIEFBNF
NIV

< WFHRSURE, ZRAMHMREESSEHEFET:
(apoptosis) , B4l H % &M% (immunological
tolerance) HJEZEHLH




K (mature) B4R

& 20 B SRAN G0 Ja B AR R IE TgMAN I gD

< BeiRAPLIR (recognition of antigen), SFrRM%R
RIVE S

& BYH I N 5 A B B P O 36 R

] _
= NEEREERRNEY:
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E Cactive) BAIHYRIZ 40 A

< LPURERIBET, BAIMESE RERE PINGFET~10K
< B2 BNPURRIBER, B4 AT g G IEIEE R 240, BEA
& B 2% W) 40 A4k

< KK EES AW g, BCREE R




B4 UMV AE ( Subset )

< AR FHERE, BRI, KIECD5RBA
Ha 5 AB1FIB2,
(—) BI14HM:
CD5 *, EERHIFJEAFRIUR, WAFEELZH. LMTh
AARHBY, W E AT R I R DR B S R N
AR REPUR NSRS, AR IZ




(—) B2ZH 5

CD5 -, FERFEFEAHBILR

EThA MBI T, HERBIEH N IX
iﬂ;ﬂiﬁ%ﬁﬁ)ﬁﬁ@ﬁaﬁrﬁ%, F= AR
JL




Other immune cells

% NK (natural killer) Z0f@

s BIZAEWE (mononuclear phagocyte) 4
% PIAMl (granulocytes)

% JEK (mast) 44/




NK 4l i

< REFChikEgmp. R4 (naked~)

< SRIF T B BEiE I T 40 g

< 2540 5%

< MR, PURSEREPREEEEH

< R mIRESD>: CD2, CD16, CD56, CD69

|
..-'f"'—._—__ i H
P |
=,
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mononuclear phagocyte

< MBEH—HHZ4M ( mononuclear ~)

S HR EW4l (macrophage, M®)

S RFETERTHR, XxEHEZARE, FAMRI AT
MAHAREE, HEAFWHA

< B R IEe (non—specific~)

< FFRME ( specific) #BIIEE (RFFT. PLREBE,

antigen—presenting)




Different denomination Of mononuclear

phagocyte

+* Blood —mononuclear cells
** General tissue — macrophage, M®
+* Connective tissue — tissue cells
o* Liver — Kupffer‘s cell
*» Lung — alveolar cells
+» Skin — Langerhan‘s cell
+* Nervous system — micro—glia cells

Abdomen — abdomen =) M e

ome abdomen (F8 i) M® ﬁ;,
¥




Markers of mononuclear phagocyte

S JEVH) BAZ B R MR AMIC T RMIISRSF, thiFE
H]¥ (co-stimulatory) 4+ (CD40. B7)

* CD1, CD2, CD14, (D64, CD32, CD16, CD23, CD35
(C3b%ZAKk) FICR3 (C3bi%Zfk)

— NEEREERRNEY:
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PS4 (Dendritic cell, DC)

< HEBEH BRI R4 fe AL TSR, DCRENE Jh 2N
B

1) ZMmEERISNERASFRE, WHMICFHBT S F
K RIEKEIRAE, TIhRE, (BR] DLEWERFIXILR

< 2) XL ANREEHRNRTIBIHRES, 5408 K
BDC, EAHAEFEEEM.




DC HYZHZ o3 AT Al iy 44

< IREFESRE: T4ARKX (GEFRIRDC) FBAMKX (yEIR
DC)

< FMEERE: RIRNEEKR (AFE4K) . &5 (85K
DC)

o PAIMAYE: Iy (MyEDC)  WREVE (FEkdn i)




DCH A=W ThBe

< [ T4 pik EHtJR (CD1, CD40, MHC)
% 2 51K G 75 R0 T 40 M X0 B ) 4k,

¢ BHFREM: WEFEDC

< W RBENE CGHIT MG 5ED

< WBAI it E PR (JEIEDC)




Granulocyte and Mast cells

% GranulocytekyiTBM (bone marrow) , 54 RMIEEREEN
%, EREFPRIEEH, FESATIIHK

< IERAMEE S TR S HLR P I BRI B A L 4
fe) , FikFceR, FEIgEfEAH T xAERBN RN, 2518 SK
Y o

< FEFRE: MHC, B7, CD40, CD40L

NN RN RY T i
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Assay for the surface markers of T lymphocyde+s

< THMREFE (Th, Ts, Ti)

% PRSI M AEIR (B-rosette) ¥ (CD58%Z4K)

s Hu % A AL F vk (immunochemistry ~)

% F P 9 Y1k (immunofluorescent~)

s TH MR BEF M (flow cytometry sorter, FCMS)




Erythrocyte Rosette forming Cell Test
reference value : Et 64.4+6.7% ;
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Fluorescence-activated cell sorter (FACS)

red
fluorescence
- beam
: green
splitters ——" fluorascsnce
jaser

@_ @_ E“__ T

chargmg\ﬁ 90° light scatter

@[* collar— forward — (granularity)
deflection (=) 721 (%) light scatter

plates ; ,4\: (size]

collection (7 |
tubes

reference value:

CD3+T cellsbl~ 85%
CD4+T cells )28~58%;

CD8+4T cells  19~48%;




Assay for the surface markers of B lymphoc

< SmIgM (surface membrane ~ )il

% Fe3Z 4k (receptor) FI4MA (complement) 524 By (EAC
I
sRBCHA M ZE (EA) +C (¥ME) — EAC~

< BAIREIFEE (CD) #m (FACS)

*

e

< 4
A‘f — - :" | .I | | :
ey

& o T
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Assay for the surface markers of NK celléu,,

s Natural Killer (NK)cells express neither T cell nor B
cell antigen receptors.

+* CD16 and CD56 molecule are important markere of NK
cells.

% ADCC (TR i 4 &5 14)

(antibody—dependent cellular cytotoxicity )




Assays of Cellular immune Tunction

L =

b KA B: L4l
K 105 MEARBEMNESETESER
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Lymphocyte Transformation Test

«* Principle:
Antigens or mitogens (such as PHA and ConA ) are
incubated with T lymphocytes in culture medium,

allowing stimulation of T lymphocyte activity to
transform into lymphoblasts.

+* Methods: morphologic counting
SH-thymidine incorporation
MTT colorimetry




+» Lymphocyte proliferation rate:

Blast cell count
e X 100%

Small lymphocyte + Blast cell count (200)

** Reference value: ~70%




3H-thymidine incorporation

% SHAR GBI PRMERE R E ( SH —TdR) +H Mg M, i E &
S0 R IDNAG B3 n, 3 nEIDNAT A 3H —TdR. MBI EHM A
ARG HEZER, B EAHRREARPELERE (SD .

*» SI (stimulating index) =

PHARI B com#{E / X cpm WHE

* CcpmdE&Eor o kA




MTT colorimetry

o —FREEMEL, (AR AR3-(4, 5o HEE-2-HEME) -2, 5- T IR FL IR A [T Mk
(3-(4, 5—dimethylthiazol-2-yl) -2, 5—diphenyl tetrazolium
bromide) o

< MITYE NS N SRR IR S M RIS 5 RN, TERKE RO H
R IAR T 40N -

+ RN/ ZH M — WA, BN — ASTOnmI R JGAE, LAUR)
Bde (SID AWtk =40 OB E S .
SI = XK FLAS7OnmIY{E / Xt FLASTOnm¥E




T cell-mediated cytotoxicity

< THARN SRS RMBRETTAIR (CTL) KkEdE, BIEEHITSH
BXREMEBIRIEREMAM (target cell) , AIRINL B XTarget cell
RIS (RBEEIETD)

«» Apoptosis is a highly ordered process in which cells are
systematically disassembled.

% Morphology (ET=/ME)
Electrophoresis (DNABEIR B )
FACS or ELISA




FEMCs added per well

AR B R E E & H
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5w 108

a9 |
L
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LI
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108

5x 108
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L 1] I !

AL R R E

11

0

:

f

< A and B: WMARA
R B A7 00 40 D

+» C and D: m‘ﬁﬁﬂﬁ
% E and F: B RMHTHE
G and H: B EXHE

< H1 and H12: PHMEXEE




Enzyme—1inked immune spot, ELISPOT

» BRI R BT R YA:
FH LR A B AR AR, + (RIBR - A 40 )

7P B PUAR-E AR 5T R &5 5 (2 40 R B - [T AH) + B br — 30
+HERY RS, G T EE AR R

N = enll i o) 40 B AN H o i HiAk ) &




Skin test in vivo

IEENVET A PR T AR R)E, AR RS
JRAS SRR, B B R IR R BB R N . AR
K ANDURT AR B 32 R A 5 Sk SR B e S i i
SRNMERE T, THA A SR B R 4 S IR

=R

I o




BN AR Zh eI Bk BR [, mIRIL AR N Tg A B fifA & T REaksh
g, XS SME TR BN B B S ES BB, D AEARARERAS
R~ M A PUAR . BUlm R BN € 240 i &l Tg B AIAH
I i B HTAR R A WTBA O Dh e, o R 2 WA R S S o P O EE B2 4R
br. R2Z, WLEP—MEZMIcHZ. EFFBRRFENR, X
HIB4H = A Tg I Th REF H 1 =i




Skin test in vivo

late response immediate response
(at 5 hours) (at 20 minutes) Intradermal injection

" Immediate ~ (within 20

| min)
<« 110
<«— 1100 Late ~ (at 4-12 hOU}”S)
Jq__uwm Y
| Delayed ~ (24 48~
| <— 1:10000 hours)! R il :.
o hmnm||!

-
e WITITRIET T
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Assays for Phagocyte function

Phagocyte function:
TR MR M RS ) —
¥tk (chemotaxis)
W (taken into~)
MU TEAL (digest)

o E?.?.r

- il F

i
= HEERREEREIY Ll



R 106

Chemotaxis of leucocyte

AN rEN

Chemotactic index
(CI) = BHBIER
(A) /BB shEEE (B)

AL B A0 )
AR IR

R TS |
o i |

TERBARFEFK



W% (Phagocytic) FH
%W (bactericidal) ThHEMN &

4+ -——KFERE, WH, AR,
AR
HWER (phagocytic rate) %=
B Wk 40 B EY 1 4 P/ v S50 1 40 e 4 < 100%
FHEBEXNRAEMEEEL (phagocytic index) %=
T RN B 40 M/ v BN B 40 B 2 X 100%
Others: WL NBTILJRIE. M A AGIESE

NEEREERRNEY:
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T2 Jf. 2 T s S AH VAR 3 X

< 1. AFTHEZESEKTHE

< 2. AETHE G f SR E

< 3. THECD,/CD,/CD A MIEFS®, JLHCD,/CDAIHERLRET
P fBIE?

< THMEHAREN AR EEEN —HABEAE, 25H4%EFEENAR%
RETHEE . AT BY T4 WrfE £ 40 B RES, B 2R s i Bh
2 WA % 0 AL B4R B DL KT SR 25




B2 .2 I s 3 AR VAR 2 X

o 1. AU BYbk B2 240 J ) R B AN 7= AR A [R] i A4 48 e ) 0
Ao

2. TR AEREREOBA MMM ENZRL, RN
HEAH . SREGEORIE?

 BAI R ENUAME— B ETUAR AR, HS5F4EPmEE
AR VR e B 7T A D R




NK., s 2 s il e X

< NK40 ffd fy BAR ARG 40, BIASZ 40 R MMHCRR 1, &
HERAMIBNAM. B SRy, B (HRNF
A R iETT .

< Phagocyteffi i R Z Mg, HidEABRIAFANMBRIERK
IR, PrEG. FHIEEKT, By 8. BHERF
Fith 7 BN e B G~
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