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FIGURE 16.4 The ciliary escalator. An important part

of the body’s first line of defense is found in the upper part of

! Oy : the respiratory system. Goblet cells produce mucus that traps
m 1 . microbes before they can enter the lungs. The mucous membrane

10 um is also equipped with ciliated cells. Synchronized beating of the
cilia expels mucus and the trapped microbes.
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the eyeball. Tears produced by the lacrimal glands pass across the

surface of the eyeball into two small holes that convey the tears
into the lacrimal canals and the nasolacrimal duct.

HR7H EJ@ AR ETEH

& % 2018/4¢ ix



AR IEEMEYX RRIBPE

® ZERTNHEIR L2 thERENHMAEY
® HE R IR R
® i na R 2 = B B

® EIREMEMHIEK

® EHREERAKRE




MIREAEBSE SRR EIIEE

® [x T FHIEMEI AN, ThERIE O] A 5 =)
IR R IR
B ESANBLERE, FESFEIQA
B R EAREIQA

Lymphocyte circulation within the mucosal lymphoid system

T ’PGV@]‘BQG@‘WS Iungs i I L TR
IL_;._  and other mucosal sites e  lamina proprial | |

IgA IgA IgA
A 7

o S o e

B HA £ R2018/44 iz



F 8%k RIBRR N
o HE B EIIER RIS R L

® GiE:
B ORI EREEH
B KRR A AR AR N NRIAER

B ERN &I
B ARG E I

® ANAHIBGEIZEIR S BhHeE B
B SR AR, HELMAE
mESE HERE. MREFRRS

#AHHA E4E2018/440x



NN EN R

® TN XA
® M/\#x: A& FMmE AT, Mm% P& A2 E
R METRENE KT K (/ml)

Uil
6
o M¥: EXLFHERE H4if 4.5—11x10

o MiE: HFHIME. {22

hibal

4= il 1—4.8x10°
HLZ A 8x10°LL N
1 /M 1.5-4x10°

At HA £ E2018/4¢ix SR L #9510



/N




AR RV

® A ZMAE

W E TR . B IR R
® JTEA LA

B Bz, EREGRE. HEZHE

g iy el

Granulocytes (stained)
A\

Basophil Neutrophil Eosinophil Monocyte Macrophage Lymphocyte
@ FEHPE R e P 1 (b) EALAZ 2 [ 24 (©) I L4 o
PRI (GRER) TC B 2

Bkt 5 A £ 42 B 2018/44 iz S8R L %12



LR 2 A
® EX: Fafe, HMEFZE | Ve
8 FHL L
® It BEERILHEEY - R
® it REEA | R
m R XRSSEA | g %c

B, BIRBNAERIERIEE)
BRI B—EEE | "
M, AREASMEAR, MR ROREE R
Lo SR 40 L T AR
B BT EAAR  SIRR
MBS, TRENERENE,
fEAER A EEMER

ﬂ,,ai,;é' _.‘r J

R

e

RERRTERLAI  PERMERIE

Bkt 5 A £ 4k B 2018/4% i SR %9713



7T FRARLZH R

® M
B MR B T8
B i\ SARHR 5N E R
® = Ik ZHkE
B SEITER, MEEERRILTH
IM 2R

B BRI RAFIEAE S E
MBI KRR REZ—

HZ A
[ T A A A 2 S

Bk i 5 A K42 R2018/44 i 8L %14



Tc Bt 2 el

B 2 e

o
BFE:
. BZfifg 5Tz
2 A

_E_ﬂ
BRETAE

®EX—=
Bk 45
SR
o

®
M ZHY
2 H

:IL

e J
A ’{-‘ )% O
o -[ 8 / 3
Ak ,:E_LJI} ;:

I
) —@HBE[

M7 F

K2

8 8
RRT
5 %.9%15



RRAMNALE

il REIR G

/

MR B ST WEN
ol G | THREAR

wrmm ~ |
l B 41

B ER 25 4
EMLE s |

| 5 0
/N

Wk A %4k 2018/ 4% ix 8RS L 9216



RIReRE: MERFEMILGRIARS

o MRMETFL: ﬁé% @ﬁ
EI:ITE'T/\ = %%u f@'
~ g SR FAEMBA T
® HERG ﬁﬂ?'?\f}\u apmy | 36, |
IE— 1T E5MRNEE 10 SRR N A=t b ]
0% gake ) [ L e
= I’ A5 By "\ | EEEA M
® WEMDEE, BAA ez | =
43 MR SH B4R, A ) 5
HEHER AR R
£ i
ShsR R r:),f\*
WIS |H
EHER R
geitt \Sh Wl I
B4 ‘é._) }~},-,,

B th 5 A %42 82018/4 ix SR 5 %9517



MEBRZHERS PHE

AT

Hok dh b A £ £ 2018/ 4 ix



o0 —— Bl A&
A B: HHE

ﬁ
=

{

® =4 MAAREFH B AMEA A AT

Bone Marrow Cells

Compact bone Normoblast
with dividing nucleus

Eosinophil




At

=i

® FhE: SN E AR
I 2 8 AR Y £ P

[

At HA £ E2018/4¢ix



MERE: MR
© SWHE, EHEMMAR, PR

Capsule

Thyric
Tobule

Thymic Corpuscle

InterTobular Septum

At HA £ E2018/4¢ix



MERE: MBS

® HITRERNHNEZGM
S A BE R A YIRS R F
AL

® JNRTIRZEBABRERSR

® W MAERAEH Z AT

(Vi

(k)

Postcapillary

Cross section post-
capillary venule

B lymphocytes
Efferent lymphatic

Lymphatic artery vessel

Lymphatic vein




MEBESHEE

® SHEERAALE, HITHK
B R A0 54k B2 2 pe 22

Tissue space Lymphatic
,l 1 capillaries
q '

n
I|

/_/
—C

o’

Lymphatic
vessels

Lymphoid
follicle

Afferent
lymphatic
vessel

Secondary

"q,;’._h " 2 | e "o'gro’io\,”
Efferent k&’fn
Iymphatic\& || Germinal

vessel Ilo | 2l center
J ||

5 2018/4% ix.



MEEES: A

® fEfE: N TALREES
® ThRE: KHIMEZ

BE, RERRZNMANE
B 2ERRAE, NIBRPHINRTURFERRR N




HMEFE: HE

® B EMARBHRIEITT S, 2B IE,
S SER N 7S
® =55 SHILEMEIRAREZHR

W EBk, BRIEME

NG S Nk

BENRKIHRERS

B F IR K A B SR EARE AR

B EERE/NNKERS

HESB SR E L4

Bk i 5 A K42 R2018/44 i 8 F 5 %9525



FEE%: YRR N

® JENF R B -
B AR A
B ZHAE SNSRI TEA
B SSE R Y
B IMER SR
B TiER

WA HA L4 E2018/4¢ ix SR 5 % 9526



1. AR5 +Br 1. FhE(E

® FIkLMAE NI FNZIR
M AN FEAE )

® FIGMfE: BIHREZIURE
RN E, BEIFEE
LA B IREZmBR 9

o EMFZAMIE MM I ERE FHWAME ” R
PUR, 2 E S (F :
&, BNES), /i

HE] s

TR AE K ’! HUER/11E MHC
RE&ARY) IR A1t

EMEMEENRE. FERMEENEYHR

Bkt 5 A £ 4k B 2018/4% i S8R G %9727



HEBCK e B B R 2 A

Mot HA £ E2018/4pix SR L %, 9% 28




2. E4FRRE: RIARIALHA

FIRFAFZABE  (Natural Killer
CeII) — Fh R AU FURL T R B2 4
i, TEREIER

® R, RICHBIRESEHI LA
T LR AR AN TR SR 1A

® FEFMAK. B8 MM

® B AMMEINRIATER IR EFR
2 A

ot oA K42 R 2018/44 ix BRF 5 9729



NKZH e R4 E

® 1F5| B irZHAE
B ERBITE “RBEST (G

ZHEDT)
o “”J*“"ﬂ 5" (MHC) Killer Cell  Target Cell
®s FIRT SEERH Target-oriented
ﬁ@/ﬂt Granules

® DI TFIMEFMABAT, &
#HH 8 KEE R R MY
&

Surface Contact

NKIRfE SEEAfREEfAL, mED
AR ZBREA)

Bt 5 A K42 B2018/4%0x



NKZH pa B9 B 22 S 1E B

il
FSiEn




Steps of the

3. RKAE/ M

® VIAMIARBRNIEEMNERERY  zmme
u 55 HAig. BUAF. @BRRAF

® KIERNEIFE:
B ARER M ERFK, EMEY K, MK
TN B RGRERAL, MR R FE1E
(vau
B XEAEAMIEE S K ERBN
B REYR (NAEREE) REAS
B HENEE LT
® ERFERLL . KA. BB
® . MiE. 4AE. JLLRREFN A 4HAE
SR 489

[EJ Phagocyies engulf
bacteria, dead cells,
and cellular debris.

R

4

)

5




. e o ! ©
® .
.« ’ ©

7 Initiate
v tissue repair

\.-->

1. Bacteria and other
pathogens enter wound.

2. Platelets from blood release
blood-clotting proteins at
wound site.

3. Mast cellis secrete factors
that mediate vasodilation and
vascular constriction. Delivery
of bloed, plasma, and celis to
injured area increases.

4. Neutrophils secrete
factors that kill and degrade
pathogens.

5. Neutrophils and

macrophages remove
pathogens by phagocytosis.

6. Macrophages secrete
hormones called cytokines
that attract immune system
cells to the site and activate
cells involved in tissue repair.

7. Inflammatory response
continues until the foreign
material is eliminated and
the wound is repaired.
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Bruce A. Beutler Jules A. Hoffmann Ralph M. Steinman

The Nobel Prize in Physiology or Medicine 2011 was divided, one half jointly to
Bruce A. Beutler and Jules A. Hoffmann "for their discoveries concerning the
activation of innate immunity" and the other half to Ralph M. Steinman "for his
discovery of the dendritic cell and its role in adaptive immunity"
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