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Impacts of pregnancy stress on development of lymphoid stem cells
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ABSTRACT: Stress during pregnancy impacts on the offspring a lot, this impact is complex. Studies have shown that prenatal stress
experience can lead to long-term immune dysfunction after birth of the offspring. The root causes of these changes with recovery of bone
marrow lymphoid stem cells related to the change. This paper reviews how the experience of stress during pregnancy affects the bone

marrow stem cells of offspring and explains the changes in the immune system. This review based on existing researches, and proposed

hypotheses for further study of the mechanism that how stress during pregnancy causes changes in the immune system of offspring.

Key words: stress during pregnancy; bone marrow lymphoid stem cells; bone marrow microenvironment

Chinese Library Classification(CLC): Q95-3, R339.2 Document code: A

Article ID:1673-6273(2011)02-368-03

231 N7 ¥4 (prenatal stress) , JUHJEAE B 7E 22301 45 K if [A] b
TR HCRAS , 2338 i — R BIPRS00 A i i e E
M, S L 2 ] R B R 2 AR B LA I AR R R
AMA RO B G 3R GE A ARV BE (s, T MR Z2 3 [l 4k 1
B W BRI P AN EREE A5 A0 T SRk, BRI 0 R T
REXT AR A R BN T Ak o (4 5 ), 33 b 52 ) ] BB AE
L B R AR & B B BER B R . Ok AT I R %
W, 28 S O AR A8 R e I el A LA T 7 S,

PLIHER GCs X5 Ui S 4 1

X TN, TR TR 2t RO A v, MUK LB - 52k -
B E BT (SAM) UG S T 2ERAIE AR N LS B 2R IR /KT
Ko ARG AR N HOE - BAUA T e - A - B FAR
Bl (HPA axis) i 1k, M B B SR (GO B4, 45 745
M AL RARE P EANRIR 52 . A GC 13 RxL
PRI 2207 1 AR S, H GC FREE3 s I S X LA = Az 1
ZAH . GC AL, 5y ifs it A B A B A g 5 3 o
I VZAEAE R 2 i 32 (glucocorticoid receptor, GR) £5452,

FEF TR RUF(1988) , %, REAF, 13548622264,
E-mail: wy4192221@yahoo.com.cn

NTEIRVER BRI (1967) , Lot B AR T A i,
E-mail: address: minglihi2006@yahoo.com.cn
(ks F 191:2010-10-03 #:57 H 11:2010-10-25)

A NS GC A2k MR T . W BER AL L5
i GR 15 caspase 2% Hk [ )/ , caspase-3 . caspase-8 DA K cas-
pase-9 1EILE, FEMZEINIA R B B ARl A gl asi | 2401 iy
XSG LA R G I I E AN S AR ] . PSR ,dﬁ,ﬁ;ﬁﬁj%‘(
TRA G P2 T REF E H A%, BB TR I, 25 5
W, BRI AME I T,B 20 HE H /b, bk UL 4 A 5 e
JIV8E W PUE R SRR, AR NK i ECE A
R IEMEEIAHBL AR

FARYFEI e RGN0 L B FEA I E NI, (035 5 )
B, B A B AR KOR T,  RG K B BG4 W 3 WF
FEAH] LA R BUR AR BL 1 18 B AR SRR,

JOE O FAR AR S e A B A

2.1 ZE OG- L 4 = A 1 5 )

1L GERIESE TN Ry IO RS 6328 2 6 1) 52 i) = 2 f g e
I 9 E2L 45 %) 512 J5 400 R A AR L AL AT SR80 T A 27 3 e
FEUE B R ) Xt R A A S, I IR M A i R
i, X ARG & IR, O T A M N R8T
UM P ARG P 2 D S ol Sl DA R i v K L 4 L £
T FES, Lourdes Dom 431 % K BRI SR AR 4G 7 38, & 02
P R P R R 1 A L 200 JHL S A, Atk 2 4 P e
PR R T, E5E N (42 HE) RGN, F5eJ5 76 R 8



IRAEYIE- R www.shengwuyixue.com Progress in Modern Biomedicine Volll NO.2 JAN.2011 - 369 -

MRS S R,

iR T 4% & RARIRRE . FJRLG T 40 A 02
B LT AN oAb % B ER B aRR A, 7= A 2 1 i
531 S i SRR 2 e 0 T L B 41 A0 NK A5 K 32
B SRR BT A, AT 2N T R R R
BB FAUERER L T4 2 &7 AR 5, 2 A 5 Ak
B 20 At A AT R Rl AR 1 P REMEAR K.
2.2 2N - Qb L 4 B Re A AL

BEAAF= A B R GCs 1 F T Ik EL AR 40 A K B
TR bk AR A o BB AL T B A A A Ak
WRELANH Y TR 8% . Daniel A %5 % B %3k IL-TRa ) —
KT 4 M Ak h TBNK [ # 6, £ MA
CD34+CD45RAhICD7+, T- A28 8-9 J& Hh 02 IL-3 Jd Y
WY IL-2 WA 2 BE T AR ML A 50 (R pEAH AR AR g IRk
JE (R TL-2,IL-3 ¥R AT 45 NK AU e, IL-2 %5 NK 4y
K BT B AR, IL-7 i 5 IL-7R V£ T pro-B
i, {2 3E pro-B A3 58 434k, 3R L CD19 Fl Pax5 (13
RIS FEIR ELALAN A R, PaxS (1234 TR (b ELAHLAT ) pro-B
AR S3Ak , [R] S Ak L AR 4 L ) pro-T 2434617 X T
AR, 2 300 7 35 ) T R PR ok AR B B, B B R
I i) oRe N e e A B AT A D s A WA o = k1%
RYGRE RREAT o Z RO AR s e A AL A Y
i (R A4 33 3R A 0 0038 A i 8 LR E P AR U ) Kl
PR (RO R ALTIAE) o 3 5 B A 1, 2 B R m T B )
AR A28 41 0 ) BB S EC Al 5 S8 R Y R S8, I HPA ™,
Theodore A “5ffF 5% & B 2 ) 17 84 He Bk 25 1A 5 =B 1) HPA
IS, BEOR A KRS R S8 (glucocorticoid, GC) ™, GC
B G bR, AR G & W R L, G )L GR £
ZFIEH . MG REEZ GC R, AT 65 55t T
GR By LSBT B, HED GR A IRl 67 5 il o 7 A2
TEAMASG R & ALY . A ARG LI GC il
e g NI B S RN AU 1 -2/ e8GR el AME(0), 1)
WRELE | IE A 5 GR 3k BB, B AZ R HURR
ERE200, Z B Ry 38 TR 3 R R S 3R KO T AR KT
T 4R/, FLIb O 20 94 Gt 22 8 1 AR AR 1K 21,

FEMRIFSE F2 0, 107382 S B0R B KL A0 it i ik 2L 440 A 45
SR/, RO R P AR EL 0 L L), e Lol A e
TR BT R R 22, Deborah 251 FEPRE Rz R 25540300 52
AW BE B 400 (JUHJE B HAARD) XPBE R B
B HAERF 2 B AETRT-R, X & & i 50 ik e+ 4n
MLRIFSE R W, B 2 T 4 ™ 26 %) IL-7 >4 T,BNK 2 i
BER B BT, X FEBEET T 400, 1L-3 e IL-2 A HE
B IO R, AN = A 1 IL-15 o n] st — &R
PR HER S T 40H0AN NK 20 B30 KAk, e
A EBEMOCHER, [T IL-15R, IL- 2R WiiF B & NK 407
HHR B T LT,

&5 1k, LN G se 2 e 0 22 5 v AR S E 4 52 N

HIAMAA B S DI RERY A , (B 5 2 B RO TR R Gy
CH R R SCAT S R D  EBAAHLRE AN TS AE , A EA LR
RE A AH RIS AR 1) REL i
2 2% 3 Hik(References)
[1] E. Merlot,D. Couret, W. Otten. Prenatal stress, fetal imprinting and
immunity[J]. Brain, Behavior, and Immunity, 2008,22: 42-51
[2] Pujolis L, Mullol J. Expression of glucocorticoid receptors alpha- and
beta-isoforms in human cells and tissues [J]. Am Cell Physiol,
2002,283:1324-1331
[3] M.J Herold. Glucocorticoid in T cell apoptosisi and function[J]. Cellu-
lar and Molecular Life Science, 2006,63:60-72
[4] Marysia J. Lazinski & Alison K. Shea & Meir Steiner. Effects of ma-
ternal prenatal stress on offspring development: a commentary [J].
Arch Womens Ment Health, 2008,11: 363-375
[5] Nicolette A. Prenatal exposure to a pro-inflammatory stimulus causes
delays in the development of the innate immune response to LPS in
the offspring[J]. Journal of Neuroimmunology,2007, 190: 61-71
[6] Muriel Darnaudé rya. Epigenetic programming of the stress response
in male and female rats by prenatal restraint stress [J]. Brain research
reviews,2008, 57: 571-585
[71 Lourdes Domi'nguez-Gerpe, Manuel Rey-Me'ndez. Modulation of
stress-induced murine lymphoid tissue involution by age, sex and
strain: role of bone marrow [J]. Mechanisms of Ageing and Develop-
ment,1998,104 : 195-205
[8] Mana J. Nunez. Music, immunity and cancer. Life Sciences [J].
2002,71 :1047-1057
[9]1 Lourdes Dominguez-Gerpe. Stress-induced alterations in the pro-
grammed natural cycles of post-natal lymphoid organ development in
C57BL/6 mice: Evidence for a regulatory feedback relationship be-
tween bone marrow and thymus [J]. Immunobiology, 2007, 212:
613-627
[10] Deborah Lill-Elghanian. Glucocorticoid-Induced Apoptosis in Early
B Cells from Human Bone Marrow[J]. Society for Experimental Biol-
ogy and Medicine, 2002,227:763-770
[11] Mira Barda-Saad. Adhesion molecules involved in the interactions
between early T cells and mesenchymal bone marrow stromal cells[J].
Experimental Hematology, 1999,27: 834-844
[12] Daniel A. The long road to the thymus: the generation, mobilization,
and circulation of T-cell progenitors in mouse and man[J]. Semin Im-
munopathol, 2008, 30:371-382
[13] Ailing Li. Cytokines transduced bone marrow stromal cell lines pro-
mote immunohematopoietic reconstitution in mice after allogeneic
bone marrow transplantation [J]. Immunology Letters, 2005,98:
216-224
[14] Ibrahim Ozerol. Impaired T and NK cell response of bone marrow
and peripheral blood stem cell products to interleukin (IL)-2[J]. Inter-
national Journal of Immunopharmacology, 199,21: 509-521
[15] Beider K .Involvement of CXCR4 and IL-2 in the homing and reten-
tion of human NK and NK T cells to the bone marrow and spleen of

NOD/SCID mice[J]. Blood, 2003,102(6): 1951-1958



- 370 -

HURAEAEE  www.shengwuyixue.com Progress in Modern Biomedicine Vol1l NO.2 JAN.2011

[16] Leo D.Wang&Marcus R.Clark. B-cell antigen-receptor signalling in
lymphocyte development[J]. Immunology,2003, 110:411-420

[17] Jose A. Martinez-Climent. Lymphoma stem cells: enough evidence to
support their existence?[J]. haematologica,2010, 95(2):293-302

[18] Seckl, J.R., Glucocorticoids, developmental 'programming' and the
risk of affective dysfunction[J]. Prog. Brain Res, 2008,167: 17-34.

[19] Theodore A. Development of glucocorticoid receptor regulation in
the rat forebrain: Implications for adverse effects of glucocorticoids in
preterm infants[J]. Brain Research Bulletin, 2008,78: 531-535

[20] David Couret. Comparative effects of a prenatal stress occurring dur-
ing early or late gestation on pig immune response [J]. Physiology &
Behavior,2009,98: 498-504

[21] Alexander A. Psychosocial maternal stress during pregnancy affects
serum corticosterone, blood immune parameters and anxiety be-
haviour in adult male rat offspring [J]. Physiology & Behavior,
2007,90: 108-115

[22] Hiroshi Kawamoto. A new paradigm for hematopoietic cell lineages:

revision of the classical concept of the myeloid-lymphoid dichotomy

[J]. Trends Immunol, 2009,30(5):193-200

[23] Harald Engler. Effects of repeated social stress on leukocyte distribu-
tion in bone marrow, peripheral blood and spleen [J]. Journal of Neu-
roimmunology,2004,148:106- 115

[24] Lourdes Dominguez-Gerpe. Modulation of stress-induced murine
lymphoid tissue involution by age, sex and strain: role of bone mar-
row[J]. Mechanisms of Ageing and Development, 1998,104: 195-205

[25] Jun Hirose. A Developing Picture of Lymphopoiesis in Bone Marrow
[J]. Immunol Rev, 2002 , 189: 28-40.

[26] E. Warnawin. Proinflammatory cytokines (IL-15, TNFa, IL-6 and
IL-1b) in rheumatoid arthritis bone marrow preferentially promote ac-
tivation of T-cells. Abstracts / Joint Bone [J]. Spine, 2008,75: 242-249

[27] Eleftheria E. Identification of committed NK cell progenitors in adult
murine bone marrow. Eur[J]. J. Immunol, 2001. 31: 1900-1909

[28] Cheng M. Distinct and Overlapping Patterns of Cytokine Regulation
of Thymic and Bone Marrow-Derived NK Cell Development [J]. The
Journal of Immunology,2009,182(3): 1460-8

(L4555 389 TD)

[22] Honzn D, Doherty D, Fnzelle H. A companson of the effects on bis-
pectral index of mild vs.moderate hypothermia during cardiopul-
monary bypass[J].Eur J Anaesthesiol, 2006,23(5):385-390

[23] Takizawa E.Hiraoka H.Takizawa D, et al.Changes in the effect of
propofol in response in altered plasma protein binding during nor-
mothermic cardiopulmonary bypass [J]. Br J Anaesth, 2006,96 (2):
179-185

[24] Schmidlin D, Hager P. Schmid ER.Monitoring level of sedation with
bispertral EEG analysis;compareson between hypothermic and nor-
mothermic cardiopulmonary bypss[J]. Br J Anaesth, 2001,86:769-776

[25] Vretzakis G, Ferdi E. argiriadou H, et al. Influence of bispectral index
monitoring on decision making during cardiac anesthesia [J]. J Clin
Anesth, 2005,17(7):509-516

[26] Wu CC, Lin CS, Mok MS. Bispectral index monitonng during htpo-

glycemic cona[J]. J Clin Anesth, 2002,14:305-306

[27] Vivien B, Langeron O, Riou B. Increase in bispectral index (BIS)
while correcting a severe hypoglycemia [J]. Anesth Analg, 2002,95:
1824-1825

[28] Shibata S. et Use of the bispectral index durmg the earll -y postresus-
citative phase after out of hospital cardic arrest [J]. J Anesth, 2005,19
(3):243-246

[29] Fatovich DM, Jacobs IG, Celenza A, et al. An observational s -tudy of
bispectral index monitoring for out of hospital cardiac arresr [J].
Resuscicatation, 2006,69 (2):207-12

[30] Honan D M, Breen PJ, Boylan JF. er Decrease in bispectral i ndex
preceding intraopetive hemodynamic crisis: evdence of a cure altera-
tion of propofol pharmacokinencs [J]. Anesthesiology, 2002; 97:

1303-1305



