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Humoral and Cellular Responses in Innate Immunity
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The immune system is divided into innate and adaptive immunity. Either immunity consists of humoral and cellular
responses, and immunity is maximized when both responses coordinately function. Adaptive immunity has been inten-
sively studied, while it was only recently that we gained some understanding of innate immunity. In particular, cellular

responses in innate immunity have been poorly understood compared with humoral responses. In addition, the mecha-

nisms and roles of innate immune responses could be distinct between the organisms that possess both innate and adap-
tive immunity and those possessing only innate immunity. On the other hand, invading pathogenic microbes employ
various strategies to inhibit the host immune system for their survival. I here summarize what needs to be known to gain
a deeper understanding of the innate immune response. The readers are suggested to refer to the accompanying articles

for more detailed description.
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Table 1. Humoral and Cellular Responses in Innate Immunity

Humoral response
Production of anti-microbial substances
Production of inflammation-regulating substances
Activation of complement components

Cellular response
Phagocytic removal of microbes and microbe-infected

host cells by phagocytes

Encapsulation and killing of microbes by immune cells
Melanization of wound sites by immune cells
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Fig. 1. Mechanism of the Humoral Innate Immune Response

The pathway for the induction of humoral responses against microbes is
illustrated. Refer to the text for explanation. The question marks indicate the
reactions or molecules that have not been well understood. PAMP:
pathogen-associated molecular pattern, PRR: pattern recognition receptor,
NF-xB: nuclear factor kB, MAP: mitogen-activated protein.
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Fig. 2. Mechanism of the Cellular Innate Immune Response
—1-
The pathway for the induction of phagocytosis of microbes is illus-
trated. Refer to the text for explanation. The question marks indicate the
reactions or molecules that have not been well understood.
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Fig. 3. Mechanism of the Cellular Innate Immune Response

The pathway for the killing and digestion of phagocytosed microbes is
illustrated. Refer to the text for explanation. The question marks indicate the
reactions that have not been well understood. MHC: major histocompatibili-
ty complex.
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The steps of the humoral immune response that are inhibited by mi-
crobes are shown. Refer to the text for explanation.
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Fig. 5. Microbial Strategy against Host Immune Responses
_2_
The step of the cellular immune response that is inhibited by microbes is
indicated. Refer to the text for explanation.
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Fig. 6. Microbial Strategy against Host Immune Responses
—3—
The steps of the cellular immune response that are inhibited by microbes
are indicated. Refer to the text for explanation.

induction of apoptosis

in microbe-infected cells

f£95% (Fig. 7). A A — K877 2—I3, HEM
BOBIZI b RYT7REHCD T RIVF—AEPE
ELEORZEFD I, BLER/NEO LX) F —IHE
THE®RAS TS, EBEOEGFEHKETHS. 20
HERE S, HYEBFEIC BN TWARTH S, L
L, A= h 772 —ZDbDDFH L WEHANES
K< o THEET, MEICHEET 2MEZEIRT
HOEWIIENEDL DI L THEBEIND NI
HTH 5.

51 DODOFEEOHET, 7R — ZADFFET
HD. HRABEEOMAEYORAL 18 EMRa Y
A= RZREITZENHSN, ZHEMEDN
Btz L T EHBRINRbH >/ L
L, KOEURHEMRT, MAEYBREDOLDIZEE
MAEEMIC Y R =2 22 EILTVRD END
bOTHAD. TOEZFIE, TR —TAHED
HamEAS SHELHN, R, TRF—2Z%
L Z U7z MifiE o £ B I3 A M i3 s Wi (9 1)
MHEL, ZhangfildozsRici@#sn, 7K
M= ZHifdIZABICE > TEKNSRESIN D
(Fig. 8). ZOHMAIL, #IHIFEAROBERKIC

Phagosome Autophagosome

© 000

= = o

induction of || killing and digestion
autophagy of microbe

microbe escape
from phagosome

Fig. 7. Host Strategy against Microbial Inhibition of Immune
Responses —1—
The pathway for the induction of autophagy of microbes is illustrated.
Refer to the text for explanation. The question mark indicates the step whose
mechanism has not yet been shown.
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Fig. 8. Host Strategy against Microbial Inhibition of Immune
Responses —2—
The pathway for the induction of phagocytosis of microbe-infected cells
is illustrated. Refer to the text for explanation.
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