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i 3, UH FI|0l| ohE 0ppA WA7|e| Hes
Stage Smear” Uterus Owary and oviduct

Proestrus Epithelial cells 1o epithelial- Hyperemia and distension Follicks enlarged and
cornilied cells or epithelial- increases, Active mitoses in distended with considerable
cornilied cells! leukooytes 10 epithelium, lew leukocyies liquor folliculi, Few mitoses in
epithelial cells germiral epithelium and in

follicular cells

Estus  Epithelial-cornitied cells 1o Distension and activity are Ovulation occurs, lollowed by
comilied+cells maximal during estrus and distension of upper end of

then decrease, No leukocytes  oviduct, Active mitoses in

germiral epithelium and in

follicular cells
Metestus Cornilied++cells, epithelial Disiension decreased, Follickes undergoing atresia,
cells, leukocytes++ Leukocytes in epithelium, Growing copora lutea, Eggs

Walls collapsed, Epithelium in oviduct, Few mitoses in
degenerates, Mitoses e germiral epithelium and in
follicular cells
Diestrus  Epithelial cells, leukocytes, Pale in appearance, walls Follicles begin rapid growth
more or less mucus collapsed, Epithelium healthy toward end of period
but contains many leukocytes,

Some secretion by uterine
glands

*Adapted from Bronson & al (1996),
Prindicates many cells: ++indicates very many cells: -indicates tansition from epithelial to corified, The

descriptions lor smerars are typical: there is considerable variation,
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Cytokines

oot d=78 MAN [N M E2E A

(S = AISEZ0|C}.

AdAS AMSAHE2 A M2

o gtat NA = Od2|] == HH Bt
| i

O 2Lt

SNU LAM




i 5, OpRA AIEFIR1S| Ba|MIE, HEMIE 3 x| 33

Cytokine Cell source

Cell targess

Function

IFN-t, IFN-8  Mactophages, Band T cells,
fibroblasts, epithedialcdls

Tedls, NK cdls

IFN-7

ll-1¢,1-13  Macrophages, endothelial
cells, keratnocyes,
lymphocyies, fibrobhsts,
oseoblss

11-2 Actvared T cells

-3 Tedls, mast cells

1= T cells, msophils, mas cells,
bone marfow stromal
cells

-5 Tedls, mast cells

116 Fibroblasts, macrophages,
endoshelial cells, T odls

=7 Thymic and bone mamow
sromal cells

15 Monocytes, neutrophils,
fibroblasts, endothelial
cells, keratnocyses, T cells

119 Tedls

11-10 Macrophages, T and B cells,
mast cells, keratnocytes

111 Swomal cells

1-12 Tedl

113 Tedls

1-14 Endcshelial cells, lymphocytes

1-1% Fibroblasts, keratinocytes,
endothelial cells, and
macrophages

11-16 Epithelial cells, mast cells,
CD4" and CD3" cells,
coanophils

1-17 Human memory T cells,
mouse o TCR™ CDY
sl

118 Macropha, kematnocytes,
nﬂaoglg‘l‘-:clls

GM-CSF Macrophages, stromal cells,
fibroblasts, endothelial
cells, lymphocytes

TNF Macrophages, T and B cells,
NK cells

TGRS Platelets, macrophages, T

and B cells, placenta,
hepatocyes, thymocytes

Many cell types

Macrophages, lymphocytes,
NK cells

Many cell types

Macrophages, T and B cells,
NK cells
Mast cells, hematopoietic

progenitors

B and T cells, mast cells,

macophages,
hematopoiketc progenitors

Ecsinophils, B cells

B and T cells, thymocytes,
hepatocytes, neurons
Band Tcells

Neunophils, asophils,
T cells

CDir T eells, mas cells
Macrophages, Tand B cdls

Hematopoietic progenitor
cells

T cells, macrophages

B cells

B cells

T and B cells, NK cells,
monocytes, ecsinophils,
neutrophils

[S(B2 N

Fibroblasts, kenatinocytes,
epithelial and endothelial
cdls

T cells; NK cells; myeloid,
monocyic, enthrod, and
megkaryocytc cell lineages

Hematopoietic stem cells,
neutrophils, macrophages

Many cell types
Many cells types

Amiviral, amtiproliferative, simulate NK activity
and macrophage functions

Proinflammatory, promotes Thl immune
responses/secretion of Thl-associated
cytokines

Prainflammartory, stimulaes fibroblass and
bone caabolism, neurcendocine
effecsifever, sleep, anorexia, comicatopin
release)

T cell growth factor, simulates NK activiy

Promaotes proliferation and differemtiation of
mast cell and hematopoietic cell lineages
(gamulocytic monocyic, megakanocyic)

Proliferation and differemiation of B cellsllg
switching 1o IgG, and IgE) and Th2
cellstanti-nflimmatory by inhibiting Thi
IMMmunNe fesponses)

Stimubaes ecsinophilia, growth and
differentianion of B cells, Ig swiching

Differentiaton of myeloid cells, inducion of
aaxe phase proteins, ropic for neurons

Growth factor for B and T cdls

Proinflammatory, activates neutrophils,
enhances keratinocyte growth

Enhances hematopoieas

Anti-inflammatory Th2 immune responses,
inhibis Thl responses

Hemaopoksis

Proinflimmatony; promates NK and cyiooxic
lymphocyte acivity; induces IFN-7 which in
tum promactes Thl immune responses

Acivation of 1y manscaription, key medaor in
ashma

Bedl growth facor

Enhances neutrophil chemokine production,
cyoskeleral reammangements, phagocyioss,
delys apopioss

CD4" T cell growth facton proinflimmasory;
enhances lymphocyie chemaotaxis, adhesion
molecule and 11-2 receptor and HLA-DR
expression

Secretion of 16, 118, PGE2, MCP-1 and G-
CSF, induces ICAM-1 expression, T cell
prolifemnon

Proinflimmatony, induces IFN-7and other Thi
cyrokines, promowes Thl devdopment and
NK activity

Growth and differentiation of granulocytes,
macophages

Proinfhimmatorny, fever, newtrophil acivation,
hone fesorpiion, anticoagulant, 1mor Necross

Amiinfammatory; promates wound healing,
angiogenesis; suppresses hemaopoiesis,
Iymphopoieas, Ig producton, NK acivity,
promates Ig swiching 10 IgA

4FN, imerferon; IL, interleukin; GM-CSF granulocytemacrophage colony stimulating factors; NK, mamral killer; TNF, tumor

necross facton TGF, tumor growth factor,
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Model Immunodeficency Phencsype Major uses

Nude mouse Defective ranscription factor Athymic and haidess funrelited  Tumor and xenogmf studies
gene controlling dymic but linked gene defoc)
epthelial cell differertiation

SCID mouse Defective DNA-dependent No T cdlfuncions VD) | recombination studies
kinase that recombines gene Hypophstic lymphaoid tissues Tumor and xenograft
segments coding for MTeR) No Ig or T cell responses mansplantaton
and Bilg) cell recepions Sensitive © ionizing radiation Lymphocyte subset transfer

because of defective DNA  sudies

break repair Reconstimson of human
hematopoietic system(Hu-
PBL-SCID)

Rag-1and Rag-2 mice  Defoctive recombinase enzymes  Hypoplastic lymphoid tissues VID) recombination studies
{Rag-1 and/or Rag-2), No Igor T cel responses Tumor and xenograf
preventing formation of mansplantaton
funcioml B fIg) and TTCR) Lymphocyte subset transfer
cell recepiors stdies

XD moase Defect in Bruton' s tyrosine Decreased B cdl numbers, low  Maodd for uman X-lined
kimse gene affecing signal  IgM agammaglobulinemia
ransducion in B cells Impaired response ©

polysacchanide antigens

Mcsh-eaten mouse Defecive phosphatse, Deficient humoral and cellular Apopioss studies
impairing agnal ransducion mmunity Auoimmune syndromes
from cell receprors Lack cytosoxic Tand NK cells

Matheaten pelge secondary to
folliculis

Auoimmune syndromes

Hypergammaglobulinemia

Beige mouse Mutation on chromosome 13 Dihsted coat color Maodel for Chediak-Higashi
affecs pigmen: gramules (coat,  Lysosomal siorage disease syndrome
retina) and lysosomal gramiles  Impaired chemesaxis, bacteniadal  Crossed onto nude or SCID
of type Il pneumocyies, mas activity of neurophils, backgrounds for multiple
cells, and NK cells decreased NK acivity imune defiaenaes

1prand ghd mice Impaired apoptosis from Generalized lymphoproliferative  Apopiosis suudies
Fas(1pr) or Fas ligand(gld)  disease(gld), avoimmunity, Auoimmune syndromes
defect immunodefiaency

Cywokine KO mice Genesiaally engineered Anemiaflll-2), wasting{lL-2, Il- Physiclogical role of cyiokines

(L-2, IL-10, IFN-7%  dismuption(knockout) of 100, and inflammarory bowel in immune response and
INF-8 others) cyokine gene diseaselll-2, 1L-10) when  infhimation

Receptor KO mice
(TeR, Ig, cyokine,
MHC adhesion
malecules,
ntegnns)

Geneially engineered
disuptiontknockout) of
fecepror gene

housed convertiomlly
Lack functional response to
signal of interest, variable
immune compromise
Inflammatory bowel disease
common in TeR KO

Physiological role of recepiors
in immune response and
fhammanion




